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ɸʅʆʊɸʎɯʗ 

ʇʠʣʠʧʯʫʢ ʆ. ɼ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.23.08. ï ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ 

ʮʠʚʽʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ï ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ 

ʘʨʭʽʪʝʢʪʫʨʠ. ï ʂʠʾʚ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ˇʨʫʥʪʽ BIM-ʪʝʭʥʦʣʦʛʽʡ, çʛʝʦʤʝʪʨʠʯʥʦʾ 

ʝʢʦʥʦʤʝʪʨʠʢʠè ʪʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʤʝʥʪʫ.  

ɿʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʩʥʦʚʢʽʚ ʜʠʩʝʨʪʘʮʽʾ ʜʣʷ ʥʘʫʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷʤ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʩʫʯʘʩʥʠʭ ʧʦʪʨʝʙ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ ʯʝʨʝʟ ʽʥʥʦʚʘʮʽʡʥʦ-ʫʧʦʨʷʜʢʦʚʘʥʽ 

ɺɯʄ-ʤʦʜʝʣʽ ʥʦʚʦʛʦ ʪʠʧʫ. 

 ɿʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʩʥʦʚʢʽʚ ʜʠʩʝʨʪʘʮʽʾ ʜʣʷ ʧʨʘʢʪʠʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʠʤ, ʱʦ  ʟʜʽʡʩʥʝʥʝ ʚ ʨʦʙʦʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʚʘʞʣʠʚʠʤ ʧʨʘʢʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʩʧʽʰʥʦʛʦ ʜʝʚʝʣʦʧʤʝʥʪʫ 

ʚ ʙʫʜʽʚʥʠʮʪʚʽ.  

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʝʨʝʜʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʬʽʟʠʯʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʥʘ 

ʙʫʜʽʚʣʽ ʪʘ ʾʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʘʞʣʠʚʠʤ ʻ ʨʦʟʛʣʷʜ ʧʨʦʙʣʝʤ ʽ ʛʦʣʦʚʥʠʭ 

ʘʩʧʝʢʪʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʘʩʧʝʢʪʽ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ, ʮʠʬʨʦʚʠʭ 

ʪʘʣʘʥʪʽʚ, ʟʤʽʥʠ ʩʚʽʪʦʛʣʷʜʫ ʤʝʥʝʜʞʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʢʣʶʯʦʚʠʭ ʟʤʽʥ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʦʢʠ ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʪʦʯʥʠʭ ʪʘ ʦʩʪʘʥʥʽʭ 

ʜʘʥʠʭ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ 
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ʩʝʢʪʦʨʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ï ʯʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʯʠ ʚ 

ʦʮʽʥʮʽ R&D ʤʦʞʣʠʚʦʩʪʝʡ, ʯʠ ʚ ʽʥʞʠʥʽʨʠʥʛʫ, ʯʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʮʠʬʨʦʚʦʛʦ ʨʦʟʨʠʚʫ ʨʝʛʽʦʥʽʚ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʪʘ ʤʝʪʦʜʽʚ, ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʭʘʥʽʟʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʦʮʝʜʫʨʫ ʚʠʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʪʘʨʛʝʪʠʥʛ, ʘʙʦ ʘʥʘʣʽʟ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʥʦʩʥʦ ʦʮʽʥʢʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʩʪʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʦʩʥʦʚʠ ʦʧʪʠʤʘʣʴʥʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʋʜʦʩʢʦʥʘʣʝʥʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ BIM 

(Building information modeling information modeling ï ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ) ʻ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʈʦʟʛʣʷʥʫʪ ̔

ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʈʦʟʨʦʙʣʝʥʦ 

ʤʦʜʝʣʽ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʨʠʮʽ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. 

ɻʽʧʦʪʝʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚ ʢʦʥʪʝʢʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʟʘʛʘʣʴʥʦʛʘʣʫʟʝʚʫ ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʫʩʽʭ 

ʝʪʘʧʽʚ ʪʘ ʧʨʦʮʝʜʫʨ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 
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ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʟʤʽʮʥʠʪʠ ʾʾ ʢʦʥʢʫʨʝʥʪʥʽ ʧʦʟʠʮʽʾ ʚ 

ʩʫʯʘʩʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ (ʙʫʜʽʚʝʣʴʥʽ ʧʨʦʝʢʪʠ, 

ʙʫʜʽʚʝʣʴʥʽ ʦʨʛʘʥʽʟʘʮʽʾ-ʫʯʘʩʥʠʢʠ) ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʚʘʻ ʦʟʥʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʙʽʟʥʝʩʫ, ʱʦ ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʧʝʚʥʠʤ ʯʠʥʦʤ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱ ̔ʙʫʜʽʚʝʣʴʥʠʭ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ. ʊʝʭʥʦʣʦʛʽʾ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʽ ʙʫʜʽʚʥʠʮʪʚʦʤ (BIM, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, 

ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʪʦʱʦ), ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦ-

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʥʘʪʦʤʽʩʪʴ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʩʧʨʠʷʶʪʴ 

ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʝʥʜʝʥʮʽʡ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ.  

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʷʢʦʩʪʽ 

ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪ ʙʫʣʦ ʩʧʦʣʫʯʝʥʦ: ʤʝʪʦʜʦʣʦʛʽʶ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʝʚʝʣʦʧʤʝʥʪʫ ʪʘ ʮʠʬʨʦʚʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ; 

ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʽ ʙʘʟʠʩʠ ɺIM-ʪʝʭʥʦʣʦʛʽʡ; çʛʝʦʤʝʪʨʠʯʥʦʾ ʝʢʦʥʦʤʝʪʨʠʢʠè; 

ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʮʠʢʣʫ 

ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ; ʥʦʚʽʪʥʽ ʧʽʜʭʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʩʪʨʫʢʪʫʨ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʜʠʯʥʘ ʙʘʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʠʨʘʣʘʩʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʝ ʩʫʤʽʱʝʥʥʷ 

ʚʽʟʫʘʣʴʥʦ-ʛʨʘʬʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ BIM-ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ, ʤʝʪʦʜʽʚ ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʥʘʜʘʥʠʭ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çʛʝʦʤʝʪʨʠʯʥʦʾ ʝʢʦʥʦʤʝʪʨʠʢʠè). ʆʜʝʨʞʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ BIM-ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʧʦʟʠʮʽʷʭ ï ʥʝ ʣʠʰʝ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʛʨʘʬʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʬʽʟʠʯʥʠʭ ʦʙʩʷʛʽʚ ʚʠʢʦʥʫʚʘʥʠʭ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ, 

ʘʣʝ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʷʢʦʩʪʽ ʩʫʯʘʩʥʦʾ ʦʩʥʦʚʠ ʚʘʨʽʘʪʠʚʥʦʛʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʽʪ ʪʘ ʩʪʘʜʽʡ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʪʘ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ ʮʠʢʣʦʤ ʪʘ ʩʝʨʝʜʦʚʠʱʝʤ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ.     

1. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʘʟʠʩʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ 

ʜʦʮʽʣʴʥʠʤ ʚʝʢʪʦʨ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʩʧʨʷʤʫʚʘʪʠ ʚ ʥʘʧʨʷʤʽ 
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ʚʽʜ ʦʜʥʦʮʽʣʴʦʚʦʾ  ʜʦ ʙʘʛʘʪʦʮʽʣʴʦʚʦʾ, ʚʽʜ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʜʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦ-

ʩʪʦʭʘʩʪʠʯʥʦʾ, ʚʽʜ ʤʦʜʝʣʽ ʪʠʧʫ çwork-arcè (ʨʦʙʦʪʠ-ʜʫʛʠ)  ʜʦ ʤʦʜʝʣʽ 

ʩʠʥʪʝʪʠʯʥʦʛʦ  ʪʠʧʫ ñwork&matrixòòwork&topò. ʋʩʧʽʰʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ-ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʽʚ ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʤʘʛʘʻ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʷʢ ʚʠʢʦʥʘʚʮʽʚ. ɺ ʨʦʙʦʪʽ ʪʨʘʢʪʦʚʘʥʦ, ʱʦ ʧʦʥʷʪʪʷ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʚʠʢʦʥʘʚʮʷ ʨʦʙʽʪ ʪʘ ʧʨʦʝʢʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʧʨʘʚʠʣ ʽ 

ʧʨʠʡʦʤʽʚ, ʷʢʠʤʠ ʧʦʚʠʥʥʘ ʢʝʨʫʚʘʪʠʩʴ ʙʫʜʽʚʝʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ ʛʦʪʦʚʘ ʜʦ 

ʟʤʽʥ ʚ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʬʦʨʤʘʪʫ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

ʥʝʚʽʜôʻʤʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʮʝʩʫ ʮʠʬʨʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʚʠʩʪʫʧʘʶʪʴ ʟʤʽʥʠ ʚ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʮʠʬʨʦʚʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʘʩʥʦʚʘʥʽʡ ʥʘ ʩʪʨʘʪʝʛʽʾ ʮʠʬʨʦʚʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʮʠʬʨʦʚʦʶ 

ʩʪʨʘʪʝʛʽʻʶ, ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʤʽʩʪʠʪʴ ʨʦʟʚʠʪʦʢ ʢʦʤʧʘʥʽʾ ʟ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ, ʦʜʥʘʢ ʩʘʤʝ ʨʦʟʫʤʽʥʥʷ ʪʝʥʜʝʥʮʽʡ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ ʜʘʩʪʴ ʟʤʦʛʫ ʢʦʤʧʘʥʽʷʤ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʷʚʥʠʡ ʮʠʬʨʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʪʘ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM-

ʪʝʭʥʦʣʦʛʽʡ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ BIM- ʪʘ ʩʫʧʨʦʚʽʜʥʽ ʜʦ ʥʝʾ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ  

ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʤʽʩʥʦ  ʜʣʷ ʧʦʜʘʥʥʷ ʮʽʣʽʩʥʦʾ ʤʦʜʝʣʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ. ʇʨʠ ʮʴʦʤʫ  ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʩʪʘʜʽʡ ʪʘ 

ʨʦʙʽʪ ʚ ʧʨʦʝʢʪʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʤʽʩʪʦʤ ʪʘ 

ʨʦʟʜʽʣʘʤʠ ʧʨʦʝʢʪʥʦ-ʢʦʰʪʦʨʠʩʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʟʘ ʫʢʨʫʧʥʝʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʨʦʙʽʪ, ʱʦ ʚʽʜʜʘʥʽ ʫ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʨʠʩʪʦʨʦʥʥʽʤʠ çʫʛʦʜʘʤʠ ʧʨʦ ʩʫʙʧʽʜʨʷʜè ʤʽʞ 

ʟʘʤʦʚʥʠʢʦʤ, ʜʝʚʝʣʦʧʝʨʦʤ ʪʘ ʚʠʢʦʥʘʚʮʝʤ. ʄʦʜʝʣʴ ʨʝʘʣʽʟʦʚʘʥʘ  ʫ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ,  ʷʢʠʡ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʰʪʫʯʥʦ 
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ʽʥʪʝʛʨʦʚʘʥʦʾ çʩʠʥʪʝʪʠʯʥʦʾè BIM-ʤʝʨʝʞʽ, ʷʢʘ ʩʧʦʣʫʯʘʻ ʦʟʥʘʢʠ BIM-ʤʦʜʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ çʛʝʦʤʝʪʨʠʯʥʦʾ ʝʢʦʥʦʤʝʪʨʠʢʠè. 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ ʻ BIM-ʦʧʠʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ: 

ʚʽʟʫʘʣʴʥʦ-ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ ʯʘʩʪʠʥʠ ʦʙôʻʢʪʫ (ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ), ʱʦ ʻ 

ʦʙôʻʢʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʧʝʚʥʦʛʦ ʩʫʙʧʽʜʨʷʜʥʠʢʘ; ʛʨʘʬʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʬʨʘʛʤʝʥʪ 

ʝʣʝʤʝʥʪʫ-ʨʦʙʦʪʠ ʚ ʩʢʣʘʜʽ ʽʥʪʝʛʨʦʚʘʥʦʾ  ʤʦʜʝʣʽ ʮʠʢʣʫ; ʤʘʩʠʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʻ 

ʩʫʚʦʨʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʶ (ʥʦʨʤʘʪʠʚʥʦʶ), ʘ ʨʝʰʪʘ ʻ ʢʦʨʠʛʦʚʘʥʦʶ ʽ  ʧʽʜʣʷʛʘʻ 

ʫʪʦʯʥʝʥʥʶ ʪʘ ʥʘʩʪʫʧʥʠʤ ʟʤʽʥʘʤ ʧʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʥʘʚʮʷ ʟ ʙʦʢʫ ʜʝʚʝʣʦʧʝʨʘ. 

ʉʫʪʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ ʚ ʨʦʙʦʪʽ ʽʥʥʦʚʘʮʽʡ ʧʦʣʷʛʘʻ ʫ  ʬʦʨʤʫʚʘʥʥʽ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʱʦʜʦ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʦʧʠʩʫ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʧʝʨʰʝ 

ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ (ʆʊʉʋɹʇ) ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʣʘʩʫ 

ERP, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ 

ʣʝʞʠʪʴ ʧʣʘʥʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʚʠʤʽʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʥʠʡ 

ʧʽʜʭʽʜ. 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʴ ʩʫʪʪʻʚʦ ʦʥʦʚʣʝʥʦ ʟʤʽʩʪ ʪʘ 

ʨʦʟʰʠʨʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʘʧʘʨʘʪʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʥʦʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘʢʣʘʜʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʡ ʙʘʟʠʩ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ-

ʚʠʢʦʥʘʚʮʷ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ ʜʝʚʝʣʦʧʝʨʩʴʢʦʤʫ ʧʨʦʝʢʪʽ. ɿʘʟʥʘʯʝʥʠʡ ʙʘʟʠʩ ʥʘʜʘʣʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʚʨʘʭʦʚʫʻ  ʩʧʝʮʠʬʽʢʫ ʚʠʢʦʥʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠ BIM (Building 

Information Modeling) ʯʝʨʝʟ ʧʨʠʥʮʠʧʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʛʨʘʬʽʯʥʦʾ, ʚʽʟʫʘʣʴʥʦʾ 

ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʫʣʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙôʻʢʪʫ. 

ɿʜʽʡʩʥʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ: ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ̔ʥʜʠʢʘʪʦʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʦʧʠʩʘʭ ʟʤʽʩʪʫ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʷʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʩʢʣʘʜʦʚʠʭ  

BIM-ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʧʨʠʥʮʠʧʦʚʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ 

ʧʨʦʝʢʪʫ. ʎʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʚʽʜʜʘʥʽ 

ʜʝʚʝʣʦʧʝʨʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʽʡ ʙʫʜʽʚʝʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʨʝʘʣʽʟʦʚʘʥʦ ʫ 

ʚʠʛʣʷʜʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʦʧʠʩʽʚ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʪʠʧʫ. 

ʅʘ ʛʨʫʥʪʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: ʰʣʷʭʠ ʪʘ 

ʬʦʨʤʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ  ʦʧʠʩʽʚ ʚ 

ʧʨʘʢʪʠʮʽ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʢʣʫ  ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ï ʨʝʘʣʽʟʦʚʘʥʦ ʚ 

ʨʦʙʦʪʽ ʯʝʨʝʟ ʨʦʟʨʘʭʦʚʘʥʽ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʤʘʥʪʠʯʥʠʭ ʪʘ çfuzzyè-ʦʮʽʥʦʢ)  

ʣʦʢʘʣʴʥʽ (ʧʦ ʦʢʨʝʤʠʤ  ʨʦʙʦʪʘʤ)  ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʡ (ʚ ʮʽʣʦʤʫ ʟʘ ʮʠʢʣ) 

çʽʥʜʠʢʘʪʦʨʠ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʝʚʝʣʦʤʝʥʪʫè ʱʦʜʦ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʽ ʧʝʨʝʚʘʛʠ ʢʦʞʥʦʾ ʟ 

ʘʣʴʪʝʨʥʘʪʠʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʱʦʜʦ  ʽʥʰʦʾ; ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʢʦ-

ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ BIM-ʤʦʜʝʣʶʚʘʥʥʷ  ʘʣʴʪʝʨʥʘʪʠʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ  ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ  

ʫʧʨʘʚʣʽʥʥʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʩʪʨʘʪʝʛʽʾ, ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʙʫʜʽʚʝʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʭʤʘʨʥʽ ʩʪʨʘʪʝʛʽʾ, 

ʮʠʬʨʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ. 
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ANNOTATION  

Pylypchuk O. D. Organizational and technological bases of formation of 

competitive strategy of the construction enterprise in the digital environment. 

ï Qualification scientific work on the manuscript. 

 

The dissertation on competition of a scientific degree of the candidate of 

technical sciences on a specialty 05.23.08. - technology and organization of 

industrial and civil construction. - Kyiv National University of Construction and 

Architecture. - Kyiv, 2021. 

The value of the results and conclusions of the dissertation for science is 

determined by the reloading of methodological approaches to organizational and 

technological modeling and systematic application for modern needs of 

construction management through innovative and streamlined VIM-models of a 

new type. 

The value of the results and conclusions of the dissertation for practice is 

determined by the fact that the improvement of the content and analytical 

constructive organizational and technological modeling and administration of 

construction is an important practical tool for successful development in 

construction. 

Digital transformation is characterized by a combination of advanced 

technologies and the integration of physical and digital systems, as well as the 

impact on buildings and their energy efficiency. It is important to consider the 

problems and main aspects of digital transformation in terms of new generations, 

digital talent, changing the worldview of management, as well as key changes in 

the management systems of construction companies in the digital environment. 

So far in Ukraine there is no thorough analysis of accurate and up-to-date 

data on the competitiveness and potential of both individual industries and 

individual sectors of the construction industry - whether in the construction 

products industry, R&D capability assessment, engineering or digital environment. 
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The dissertation is devoted to the problem of increasing the efficiency of the 

information society development strategy, ensuring the achievement of the 

strategic goals of sustainable development of construction organizations in the 

conditions of information inequality and digital divide of the regions. The aim of 

the study is to develop conceptual provisions and methods that expand the tools of 

the mechanism of digital economy development in the construction industry. The 

mechanism of management of information potential of the construction enterprise 

is offered. A general model of information space and a procedure for selecting 

components of the integrated information system of construction organizations 

were developed for the construction company. 

The paper targets, or analyzes and studies construction companies in relation 

to the assessment of competitiveness and growth prospects. 

The development of the digital environment as the basis of optimally 

efficient functioning of construction enterprises is analyzed. The organizational 

and technological structure of management is improved. It is substantiated that 

BIM (Building information modeling information modeling - information 

modeling of construction) is an organizational and technological basis of formation 

of competitive strategy of the construction enterprise. Consider innovative 

technological systems of modular construction. Models of a single information 

space for a construction company in accordance with the matrix of the digital 

economy have been developed. 

The research hypothesis is based on the assumption that in the context of the 

implementation of digital construction space, it is necessary to create an industry-

wide digital platform that automates all stages and procedures of the construction 

project life cycle, as well as developing a scientific and methodological approach 

and practical recommendations will significantly reduce construction costs and 

strengthen its competitive position in today's dynamic environment. 

It is substantiated that the digital space of the construction industry 

(construction projects, construction organizations-participants) in the conditions of 

development of information and communication technologies acquires the features 
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of alternative construction business, which should function in a certain transformed 

environment of construction development projects. Technologies directly related to 

design and construction (BIM, augmented reality, laser scanning, etc.) increase the 

efficiency of investment and construction projects, while digital data analysis 

systems contribute to a better understanding of construction market trends. 

In forming the general methodological basis of the study as its defining 

components were combined: the methodology of the construction developer and 

digital administration of construction organizations; scientific and applied bases of 

VIM -technologies; "Geometric econometrics"; modern methods of formalized 

modeling and adjustment of the cycle of development projects; the latest 

approaches to the formation of organizational structures for the management of 

construction production with the involvement of digital technologies. The 

methodological basis of the study was based on a productive combination of visual 

and graphical capabilities of BIM-technology, digital control technologies, 

methods of graph-analytical visualization (provided through the use of "geometric 

econometrics"). The resulting methodological apparatus allows the use of BIM-

technologies in the organization of construction in fundamentally new positions - 

not only as a means of graphical and analytical structuring of physical volumes of 

contract work, but, above all, as a modern basis for variable organizational and 

technological modeling of construction stages. project and as a tool for managing 

the cycle and environment of the development project. 

1. In the formation of the analytical basis of the study revealed by expedient 

vector improvement of the specified models to direct in the direction from single-

purpose to multipurpose, from deterministic to deterministic-stochastic, from 

model of type "worc-arc" (robots-arcs) to models of synthetic type "work & 

matrix" "work & top". The successful operation and development of construction 

organizations participating in projects in the digital environment requires a 

common approach to the formation of their competitive strategy as executors. 

During the work it is interpreted that the concept of competitive strategy of 

contractors and projects is a set of rules and techniques that govern the 
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construction organization, preparing for changes in its activities during the 

formation of digital management format: integral elements of digital 

transformation in construction are changes in the activities of construction 

companies, which are a full-scale digital transformation based on the company's 

digital development strategies. The implementation of the measures proposed by 

the digital strategic strategy requires a comprehensive approach that includes the 

development of the company in various areas, including understanding the digital 

environment and construction market, so the company can rationally use existing 

digital potential and identify ways to further digital development of construction 

companies. 

Graphic-analytical and digital space and organizational-technological 

modeling of the construction project cycle have been developed and substantiated. 

In contrast to the traditional use of BIM-technology in working with BIM- and its 

accompanying digital technologies were used together to present a holistic model 

of the life cycle of the construction project. Prior to this structuring of stages and 

works in the construction project is carried out not by technological content and 

sections of design estimates, but by joint sets of works carried out in the 

organization and regulated relevant tripartite "subcontracting agreements" between 

the customer, developer and contractor. The model is implemented in a 

multidimensional analytical space, which is implemented in the form of an 

artificially integrated "synthetic" BIM-network, which combines the features of 

BIM-models of decision-making tools based on the "geometric economy". A 

constructive element of the created model is a BIM-description, which includes: 

visual-graphic model of a part of the object (building), which is the object of 

activity of the state subcontractor; grapho-morphological fragment of the element-

work as a part of the integrated model of a cycle; an array of organizational-

technological and administrative-managerial parameters, some of which are strictly 

determined (normative), and the rest are useful and subject to clarification and 

subsequent changes after assessing the reliability of the responsible executor 

through the development 
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The essence of the innovations offered in the work is created at formation of 

scientific and methodical bases and applied tools concerning the formalized 

description of models of performance of contract works in the digital environment. 

For the first time, a model of organizational and technological structure of 

construction enterprises management (OTSUBP) in the digital environment of the 

ERP class, which allows to automate various management techniques, which are 

based on planning and control of large indicators, as well as the approach process. 

As part of previous research, the content of the theoretical and 

methodological and applied apparatus of organizational bases for the formation of 

a competitive strategy of a construction company in a digital environment has been 

significantly updated and expanded. The defined database was used for analytical 

support of construction processes in the digital environment, which studies the 

special implementation and structure of BIM (Building Information Modeling) 

through the principles of modernization of graphical, visual and analytical systems 

of information modulation in the life cycle of a building. 

Improved: formalized indicators application of innovative technologies of 

modular construction in information and analytical descriptions of the content of 

the contractor; components of BIM-modeling are used for the fundamental 

modernization of the organizational and technological model of the construction 

project cycle. The digital space of contract works, which is removed by the 

developer in the performance of a separate construction organization, is realized in 

the form of formalized descriptions of graphoanalytical type. 

On the basis of this study were further developed: ways and format of 

application of the principles of formalized digital descriptions in the practical 

modeling of the cycle and organization of construction - implemented in the work 

through calculated (using semantic and "fuzzy" estimates) local (for individual 

works) and integrated (in as a whole for the cycle) "indicators of development 

requirements of the development" for this project, on the basis of which the 

comparative advantages of each of the alte rnative construction organization 

relative to another; components of methodological and applied tools of BIM-



17 

modeling of alternative construction organization, in accordance with modern 

requirements of development management. 

Keywords: digital transformation, formation of competitive strategy, digital 

environment, construction companies, cloud strategies, digital jobs. 
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International Data Corporation, ʧʽʜʪʨʠʤʘʥʽ ʚʽʪʯʠʟʥʷʥʠʤʠ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ ʪʘ 

ʝʢʩʧʝʨʪʘʤʠ, ʪʘ ɻʆ çʍʘʡʊʝʢ ʆʬʽʩè, ʨʦʟʨʦʙʠʣʠ çʎʠʬʨʦʚʠʡ ʧʦʨʷʜʦʢ ʜʝʥʥʠʡ 
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ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʦʢʠ ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʪʦʯʥʠʭ ʪʘ ʦʩʪʘʥʥʽʭ 

ʜʘʥʠʭ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ 

ʩʝʢʪʦʨʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ï ʯʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʯʠ ʚ 

ʦʮʽʥʮʽ R&D ʤʦʞʣʠʚʦʩʪʝʡ, ʯʠ ʚ ʽʥʞʠʥʽʨʠʥʛʫ, ʯʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ɻʽʧʦʪʝʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚ ʢʦʥʪʝʢʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʟʘʛʘʣʴʥʦʛʘʣʫʟʝʚʫ ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʫʩʽʭ 

ʝʪʘʧʽʚ ʪʘ ʧʨʦʮʝʜʫʨ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʙʫʜʽʚʝʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʘʩʪʴ 

ʟʤʦʛʫ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʟʤʽʮʥʠʪʠ ʾʾ ʢʦʥʢʫʨʝʥʪʥʽ 

ʧʦʟʠʮʽʾ ʚ ʩʫʯʘʩʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɿʛʽʜʥʦ ʟ ʤʦʜʝʣʣʶ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (DX) ʙʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʫ ʢʨʘʾʥʘʭ-ʣʽʜʝʨʘʭ, ï ʮʝ ʣʠʰʝ ʧʦʯʘʪʢʽʚʮʽ. ʋʢʨʘʾʥʽ ʧʦʪʨʽʙʥʽ ʛʣʠʙʦʢʽ 

ʥʘʧʨʘʮʶʚʘʥʥʷ, ʷʢʽ ʤʦʛʣʠ ʙ ʧʨʠʩʢʦʨʠʪʠ ʨʫʭ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʫ ʥʘʧʨʷʤʽ DX. 
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ʂʣʶʯʦʚʠʤ ʨʽʰʝʥʥʷʤ ʻ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʽʭ ʢʘʨʪ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʟʘ ʚʠʙʨʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʩʝʢʪʦʨʘʤʠ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʣʘʩʥʠʢʘʤʠ ʪʘ ʢʝʨʽʚʥʠʢʘʤʠ ʚʧʣʠʚʫ ʮʠʬʨʦʚʽʟʘʮʽʾʥʘ ʨʝʘʣʽʟʘʮʽʶ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʨʦʙʽʪ ʪʘ ʧʨʦʝʢʪʽʚ.ʊʘʢʽ ʢʘʨʪʠ ï ʮʝ ʧʣʘʥ ʜʽʡ ʪʘ ʽʥʽʮʽʘʪʠʚ ʱʦʜʦ 

ʮʠʬʨʦʚʽʟʘʮʽʾ, ʘ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ï ʧʣʘʥ ʨʝʘʥʽʤʘʮʽʾ 

ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʚ ʝʢʦʥʦʤʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʉʘʤʽ ʮʽ, ʚʠʢʣʘʜʝʥʽ ʚʠʱʽ ʤʽʨʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʘʫʢʦʚʘ 

ʛʽʧʦʪʝʟʘ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʟʘʭʦʜʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ: ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 02.09.2020 ʨ. ˉ 850-IX çʇʨʦ 

ʥʘʜʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫè; ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ʚʽʜ 

17.02.2021 ʨ. ˉ 152 çʇʨʦ ʩʭʚʘʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ɺɯʄ-ʪʝʭʥʦʣʦʛʽʡ) ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʾʾ ʨʝʘʣʽʟʘʮʽʾè; ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 08.07.2020 ʨ. ˉ 595 çʇʨʦ ʫʪʚʦʨʝʥʥʷ ʤʽʞʛʘʣʫʟʝʚʦʾ ʨʘʜʠ ʟ ʧʠʪʘʥʴ 

ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʽ ʮʠʬʨʦʚʽʟʘʮʽʾè; ʇʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30.01.2019 ʨ. ˉ 56 çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʨʦʟʚʠʪʢʫè; ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʚʽʜ 17.01.2018 ʨ. ˉ 67-ʨ 

çʇʨʦ ʩʭʚʘʣʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ 

ʋʢʨʘʾʥʠ ʥʘ 2018ï2020 ʨʦʢʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾè; ʇʨʦʝʢʪʦʤ ʄʽʥʝʢʦʥʦʤʨʦʟʚʠʪʢʫ ʪʘ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ çʎʠʬʨʦʚʘ 

ʘʜʞʝʥʜʘ ʋʢʨʘʾʥʠ ï 2020è ʚʽʜ 09.12.2016 ʨ.; ISO/TC 59/SC 13/JWG, 

ʄʽʥʨʝʛʽʦʥʙʫʜ ʋʢʨʘʾʥʠ çʉʪʨʘʪʝʛʽʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠè, ʘ ʪʘʢʦʞ 

ʟʛʽʜʥʦ ʟ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʨʦʙʦʪʘʤʠ: çʅʘʫʢʦʚʠʡ ʘʥʘʣʽʟ, ʨʦʟʨʦʙʢʘ çʊʠʧʦʚʠʭ 

ʥʦʨʤ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʝʪʨʦʙʫʜʫè (ɼʈ ˉ 

0100U002997) ʪʘ çʅʘʫʢʦʚʠʡ ʘʥʘʣʽʟ, ʨʦʟʨʦʙʢʘ çʊʠʧʦʚʠʭ ʥʦʨʤ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʦʩʪʦʙʫʜʫè (ɼʈ ˉ 0100U007445). 

ɿʘ ʟʤʽʩʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʷ 

ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʦʤʫ ʧʘʩʧʦʨʪʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 05.23.08, ʘ ʩʘʤʝ ʟʘ ʪʘʢʠʤʠ 
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ʧʫʥʢʪʘʤʠ ʚ ʧʦʨʷʜʢʫ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʫ ʮʽʡ ʨʦʙʦʪʽ: ʟʘ ʧ. 3 çʆʨʛʘʥʽʟʘʮʽʡʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʬʦʨʤʠ ʡ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫéè ï ʫʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ; ʟʘ ʧ. 4 çʅʘʫʢʦʚʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ éʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ï ʨʦʟʜʽʣʠ 3ï4; ʟʘ ʧ. 1 çʅʘʫʢʦʚʽ 

ʦʩʥʦʚʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ é ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʚʝʜʝʥʥʷʤ, ʨʝʢʦʥʩʪʨʫʢʮʽʻʶè ï ʨʦʟʜʽʣ 3. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʬʦʨʤʫʚʘʥʥ ̔ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʱʦʜʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ī ʥʘ ʙʘʟʽ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʟʥʘʯʠʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʫ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ BIM-

ʪʝʭʥʦʣʦʛʽʡ; 

ī ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ (ʮʠʬʨʦʚʠʭ) ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʤʝʥʪʫ ʪʘ ʦʥʦʚʣʝʥʥʷ ʬʦʨʤʘʪʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʽʚʥʠʮʪʚʘ; 

ī ʩʬʦʨʤʫʚʘʪʠ ʟʘʛʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ 

ʚʠʦʢʨʝʤʣʝʥʥʷ  ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪ; 

ī ʨʦʟʨʦʙʠʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʙʘʟʠʩ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʷʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ 

ʚʠʢʦʥʘʚʮʷ ʨʦʙʽʪ ʚ ʜʝʚʝʣʦʧʝʨʩʴʢʦʤʫ ʧʨʦʝʢʪʽ; 

ī ʨʦʟʨʦʙʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʡ & ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ; 

ī ʨʦʟʨʦʙʠʪʠ ʥʠʟʢʫ ʧʨʠʢʣʘʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʤʽʩʪʫ, ʨʝʛʣʘʤʝʥʪʫ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʮʠʬʨʦʚʠʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ 
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ʬʦʨʤʘʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʙʫʜʽʚʝʣʴʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʚ ʩʢʣʘʜʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʥʘ ˇʨʫʥʪʽ BIM-

ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʻ ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ: ʟʘʢʣʘʣʠ  ʥʘʩʪʫʧʥʽ  ʤʝʪʦʜʠ  ʽ ʤʦʜʝʣʽ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʪʨʝʙ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʫʤʽʩʥʦ ʚʠʢʦʨʠʩʪʘʥʽ BIM-ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʘʣʫʟʝʚʘ ʪʝʦʨʽʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çʛʝʦʤʝʪʨʠʯʥʦʾ ʝʢʦʥʦʤʝʪʨʠʢʠè - ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ 

ʙʫʜʽʚʥʠʮʪʚʘ; ʧʨʦʮʝʩʥʠʡ, ʦʧʝʨʘʮʽʡʥʠʡ, ʩʠʩʪʝʤʥʠʡ ʪʘ ʩʮʝʥʘʨʥʠʡ ʧʽʜʭʦʜʠ; 

ʩʠʥʝʢʪʠʢʘ, ʜʝʢʦʤʧʦʟʠʮʽʷ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʽʥʰʽ ʧʨʠʢʣʘʜʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʽʥʞʠʥʽʨʠʥʛʫ, ʷʢ  ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʽ ʧʨʘʢʪʠʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʷʢ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʪʘʢ ʽ ʚ  ʽʥʚʝʩʪʠʮʽʡʥʽʡ ʩʬʝʨʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʱʦʜʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʤʦʜʝʣʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɿʦʢʨʝʤʘ, 

ʚʧʝʨʰʝ: 

ü  

 ʫ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʪʪʻʚʦ ʦʥʦʚʣʝʥʦ ʟʤʽʩʪ ʪʘ ʨʦʟʰʠʨʝʥʦ 

ʤʦʞʣʠʚʦʩʪʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʘʧʘʨʘʪʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʦʩʥʦʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʪʚʦʨʝʥʦ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ (ʆʊʉʋɹʇ) ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʣʘʩʫ 

ERP, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ 

ʣʝʞʠʪʴ ʧʣʘʥʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʚʠʤʽʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʥʠʡ 
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ʧʽʜʭʽʜ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʦʚʽ ʥʘʫʢʦʚʽ 

ʧʦʣʦʞʝʥʥʷ ʡ ʚʠʩʥʦʚʢʠ, ʟʦʢʨʝʤʘ: 

ʚʧʝʨʰʝ:  

ü ʟʘʢʣʘʜʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʙʘʟʠʩ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ-ʚʠʢʦʥʘʚʮʷ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʤʫ ʧʨʦʝʢʪʽ. ɿʘʟʥʘʯʝʥʠʡ ʙʘʟʠʩ ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʚʨʘʭʦʚʫʻ  ʩʧʝʮʠʬʽʢʫ ʚʠʢʦʥʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠ BIM (Building Information 

Modeling) ʯʝʨʝʟ ʧʨʠʥʮʠʧʦʚʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʛʨʘʬʽʯʥʦʾ, ʚʽʟʫʘʣʴʥʦʾ ʪʘ 

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʫʣʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙôʻʢʪʫ; 

ʫʜʦʩʢʦʥʘʣʝʥʦ:  

ü ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʦʧʠʩʘʭ ʟʤʽʩʪʫ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʷʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

ü ʩʢʣʘʜʦʚʽ BIM-ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʨʠʥʮʠʧʦʚʦʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ. ʎʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʚʽʜʜʘʥʽ ʜʝʚʝʣʦʧʝʨʦʤ ʫ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʽʡ ʙʫʜʽʚʝʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʘʣʽʟʦʚʘʥʦ 

ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʦʧʠʩʽʚ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʪʠʧʫ; 

ʦʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ü h ʣʷʭʠ ʪʘ ʬʦʨʤʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ 

ʮʠʬʨʦʚʠʭ  ʦʧʠʩʽʚ ʚ ʧʨʘʢʪʠʮʽ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʢʣʫ  ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ ï ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʨʦʙʦʪʽ ʯʝʨʝʟ ʨʦʟʨʘʭʦʚʘʥʽ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʝʤʘʥʪʠʯʥʠʭ ʪʘ çfuzzyè-ʦʮʽʥʦʢ)  ʣʦʢʘʣʴʥʽ (ʧʦ ʦʢʨʝʤʠʤ  ʨʦʙʦʪʘʤ)  ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʠʡ (ʚ ʮʽʣʦʤʫ ʟʘ ʮʠʢʣ) çʽʥʜʠʢʘʪʦʨʠ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ 

ʜʝʚʝʣʦʤʝʥʪʫè ʱʦʜʦ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʽ ʧʝʨʝʚʘʛʠ ʢʦʞʥʦʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ ʱʦʜʦ  ʽʥʰʦʾ; 
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ü  ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʢʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ BIM-

ʤʦʜʝʣʶʚʘʥʥʷ  ʘʣʴʪʝʨʥʘʪʠʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ  ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ  ʫʧʨʘʚʣʽʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɺʽʜʦʙʨʘʞʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʩʥʦʚʢʠ ʥʘʣʝʞʘʪʴ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʫ. 

ɺʦʥʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʷʢ ʦʜʥʦʦʩʽʙʥʦ, ʪʘʢ ʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ (ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʚ 

ʨʦʙʦʪʘʭ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʚʽʜʦʙʨʘʞʝʥʠʡ ʫ ʩʧʠʩʢʫ 

ʣʽʪʝʨʘʪʫʨʠ). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʩʧʨʷʤʫʚʘʥʥʽ 

ʧʨʦʩʪʦʨʫ ʮʠʬʨʦʚʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʥʘ ʫʩʧʽʰʥʝ 

ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ. ʈʝʘʣʽʟʦʚʘʥʠʡ ʚ ʤʦʜʝʣʷʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ʧʦʝʪʘʧʥʠʡ ʪʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʡ ʧʽʜʭʽʜ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʚʠʙʦʨʽ ʚʘʨʽʘʥʪʽʚ 

ʮʠʢʣʫ ʧʨʦʝʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ï ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ  ʢʨʠʪʝʨʽʘʣʴʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʩʥʦʚʠ - ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʝ 

ʟʨʦʩʪʘʥʥʷ  ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʠʛʫʚʘʥʥʷ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ (ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʦʯʽʢʫʚʘʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ  

ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ) ʪʘ, ʚ ʧʽʜʩʫʤʢʫ, ʟʨʦʩʪʘʥʥʷ ʩʪʫʧʝʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʜʝʚʝʣʦʧʤʝʥʪʫ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ.   

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʜʝʨʞʘʣʠ ʩʭʚʘʣʝʥʥʷ ʥʘ 9 ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ, ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʷʢʠʭ ʥʘʚʝʜʝʥʘ ʫ ʩʧʠʩʢʫ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ [ʧ.ʧ. 12ï20]. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ ʽ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʚʠʩʚʽʪʣʝʥʦ ʫ 20 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ-

ʧʦʤʽʞ ʷʢʠʭ 2 ʧʫʙʣʽʢʘʮʽʾ ʚ ʽʥʦʟʝʤʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʽʦʜʠʯʥʠʭ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ ʜʝʨʞʘʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ;  9 ʩʪʘʪʝʡ ï ʫ ʚʠʜʘʥʥʷʭ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 

ʟʘʪʚʝʨʜʞʝʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ 9 ʧʫʙʣʽʢʘʮʽʡ ʘʧʨʦʙʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 
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ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʥʘʚʝʜʝʥʦ ʚ ʩʧʠʩʢʫ 

ʧʨʘʮʴ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ 

ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 225 ʩʪʦʨʽʥʦʢ, ʟ ʥʠʭ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ ï 153 ʩʪʦʨʽʥʢʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʥʘʣʽʯʫʻ 257 ʥʘʡʤʝʥʫʚʘʥʴ 

ʽ ʟʘʡʤʘʻ 26 ʩʪʦʨʽʥʦʢ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 10 ʨʠʩʫʥʢʽʚ ʽ 26 ʪʘʙʣʠʮʴ.  
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ʈʆɿɼɯʃ 1 

ʊɽʅɼɽʅʎɯʗ ʈʆɿɺʀʊʂʋ ʎʀʌʈʆɺʆɻʆ ʇʈʆʉʊʆʈʋ 

 ɹʋɼɯɺɽʃʔʅʆɰ ɻɸʃʋɿɯ ʋʂʈɸɰʅʀ 

 

1.1 ɸʜʘʧʪʘʮʽʷ ʙʘʟʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʧʦʪʨʝʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʧʨʘʢʪʠʮʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ  ʨʦʙʽʪ. 

 

ɼʦʩʣʽʜʞʝʥʦ ʩʫʪʥʦʩʪʽ ʢʘʪʝʛʦʨʽʡ: çʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨè, çʽʥʜʫʩʪʨʽʷ 4.0è, 

çʮʠʬʨʦʚʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè, ʢʣʶʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʤʝʥʪʫ. 

ʅʘʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʜʝʬʽʥʽʮʽʡ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʎʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ï ʮʝ ʪʠʧ ʧʨʦʩʪʦʨʫ, ʜʝ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʪʘ ʟʘʩʦʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʮʠʬʨʦʚʽ ʜʘʥʽ ʪʘ ʤʝʨʝʞʝʚʽ ʪʨʘʥʟʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʨʝʩʫʨʩʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʮʽʥʥʽʩʪʴ ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ. 

ʎʠʬʨʦʚʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʽ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʤʝʨʝʞʝʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʩʠʛʥʘʣʘʤʠ ʪʦʱʦ.  

         ʎʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʷʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʙʫʜʽʚʥʠʮʪʚʽ 

ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʟʘ  ʩʠʩʪʝʤʘʤʠ ʧʦʜʦʣʘʥʥʷ ʽʥʝʨʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʝʚʝʣʦʧʤʝʥʪʫ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʘ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ  ʙʫʜʽʚʥʠʮʪʚʘ, ʷʢʽ ʙ ʚʽʜʦʙʨʘʞʘʣʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘ ʩʭʝʤʦʶ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʩʣʽʜ ʟʘʣʫʯʘʪʠ ʧʝʨʝʚʘʛʠ ʤʦʜʝʣʝʡ-ʘʥʘʣʦʛʽʚ, ʱʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ 

ʫʩʧʽʰʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʨʘʢʪʠʮʽ. ɺʠʟʥʘʯʝʤʦ ʥʝʜʦʣʽʢʠ ʪʘ 

ʧʝʨʝʚʘʛʠ  ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʙʘʟʠ, ʪʦʧʦʣʦʛʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʝʩʫʨʩʥʦ-ʢʘʣʝʥʜʘʨʥʠʭ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʱʦʜʦ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʧʝʮʠʬʽʮʽ 

ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟʘ ʩʭʝʤʦʶ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʢʦʥʪʨʘʢʪʫ. 

ɺʠʟʥʘʯʝʤʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʩʭʝʤ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʙʫʜʽʚʥʠʮʪʚʘ ʞʦʜʥʦʛʦ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ. ʆʪʞʝ, ʥʘʛʘʣʴʥʠʤ ʻ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʰʫʢʫ ʥʦʚʦʛʦ, 

ʩʠʥʪʝʪʠʯʥʦʛʦ, ʪʠʧʫ ʜʣʷ ʤʦʜʝʣʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʢʦʨʠʛʫʚʘʥʥʷ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ. ɰʾ  ʪʦʧʦʣʦʛʽʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʙʘʟʫ ʩʣʽʜ ʚʜʦʩʢʦʥʘʣʠʪʠ, ʩʧʨʷʤʫʚʘʚʰʠ ʾʭ ʥʘ ʘʜʝʢʚʘʪʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ (ʥʘ ˇʨʫʥʪʽ BIM-ʪʝʭʥʦʣʦʛʽʡ), ʧʨʦʜʫʢʪʠʚʥʝ ʽ ʩʚʦʻʯʘʩʥʝ 

ʢʦʨʠʛʫʚʘʥʥʷ ʨʫʭʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ - ʚ̔ ʜ ʽʥʽʮʽʘʮʽʾ ʜʦ ʟʘʚʝʨʰʝʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ.    

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʮʠʬʨʦʚʠʭ ʪʨʝʥʜʽʚ ʜʘʻ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʢʦʥʢʨʝʪʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʥʘʚʽʪʴ ʩʦʮʽʘʣʴʥʦʛʦ ʷʚʠʱʘ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ (ʮʠʬʨʦʚʽʟʘʮʽʷ) ï ʮʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʷʚʥʠʭ 

ʘʥʘʣʦʛʦʚʠʭ (ʽʥʦʜʽ ʝʣʝʢʪʨʦʥʥʠʭ) ʧʨʦʜʫʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʪʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʎʠʬʨʦʚʝ ʩʫʩʧʽʣʴʩʪʚʦ ï ʮʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʷʢʝ ʽʥʪʝʥʩʠʚʥʦ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ï ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, 

ʨʦʙʦʪʠ, ʚʽʜʧʦʯʠʥʢʫ, ʥʘʚʯʘʥʥʷ, ʜʦʟʚʽʣʣʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʩʧʽʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʫʩʧʽʣʴʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʮʽʣʝʡ. 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ (ʟʛʽʜʥʦ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʟʚʽʪʘʤʠ ɼʘʚʦʩʴʢʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ): ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʨʦʙʦʪʠʟʘʮʽʷ ʪʘ ʢʽʙʝʨʩʠʩʪʝʤʠ, ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʚʝʣʠʢʽ ʜʘʥʽ, ʙʝʟʧʘʧʝʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ (3D-ʜʨʫʢ), 

ʭʤʘʨʥʽ ʪʘ ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʙʝʟʧʽʣʦʪʥʽ ʪʘ ʤʦʙʽʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʽʦʤʝʪʨʠʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʢʚʘʥʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʙʣʦʢʯʝʡʥ (ʧʝʨʝʣʽʢ 

ʥʝ ʻ ʚʠʯʝʨʧʥʠʤ ʪʘ ʜʦʧʦʚʥʶʻʪʴʩʷ). 

ɯʥʜʫʩʪʨʽʷ 4.0 ï ʮʝ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

(ʮʠʬʨʦʚʽʟʘʮʽʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ). 
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ɼʞʝʨʝʣʦ: ʅʘʮʽʦʥʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ɯʥʜʫʩʪʨʽʾ 4.0, ɸʇʇɸʋ 

ʈʠʩ. 1.1 ʂʣʶʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

 

ʎʠʬʨʦʚʠʡ ʨʦʟʨʠʚ (ʮʠʬʨʦʚʘ ʥʝʨʽʚʥʽʩʪʴ) ï ʥʝʨʽʚʥʽʩʪʴ ʫ ʜʦʩʪʫʧʽ 

ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʝʢʦʥʦʤʽʯʥʽʡ, ʩʦʮʽʘʣʴʥʽʡ, ʢʫʣʴʪʫʨʥʽʡ, ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʷʭ, ʷʢʽ 

ʽʩʥʫʶʪʴ ʘʙʦ ʧʦʛʣʠʙʣʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʦʚʥʦʛʦ, ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʎʠʬʨʦʚʠʡ ʨʦʟʨʠʚ ʤʦʞʝ ʙʫʪʠ, ʟʦʢʨʝʤʘ, ʰʪʫʯʥʠʤ, ʪʦʙʪʦ ʪʘʢʠʤ, ʱʦ 

ʩʪʘʚʩʷ ʚʥʘʩʣʽʜʦʢ ʥʘʜʟʚʠʯʘʡʥʦʾ ʧʦʜʽʾ, ʥʘʧʨʠʢʣʘʜ ʯʝʨʝʟ ʚʘʥʜʘʣʴʥʽ ʜʽʾ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʦʧʝʨʘʪʦʨʘ. 

ʎʠʬʨʦʚʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʽ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʤʝʨʝʞʝʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʩʠʛʥʘʣʘʤʠ ʪʦʱʦ. ʎʠʬʨʦʚʽ 
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ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʦʩʥʦʚʦʶ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʧʦʨʥʽ 

(ʪʚʝʨʜʽ) ʪʘ ʩʝʨʚʽʩʥʽ (ʤôʷʢʽ) (ʜʠʚ.ʨʠʩ.1.2). 

 

ʈʠʩ. 1.2 ʎʠʬʨʦʚʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

 

ʇʨʠʥʮʠʧʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ï ʮʠʬʨʦʚʽʟʘʮʽʶ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪ, ʘ 

ʥʝ ʷʢ ʩʘʤʦʮʽʣʴ. ɿʘ ʩʠʩʪʝʤʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʭʦʜʫ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʪʝʤʧʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ 

(ʜʠʚ.ʨʠʩ.1.3). 
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ʈʠʩ. 1.3 ʇʨʠʥʮʠʧʠ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʊʘʢ, ʫ çʎʠʬʨʦʚʽʡ ʘʜʞʝʥʜʽ ʋʢʨʘʾʥʠè ʪʘ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʋʢʨʘʾʥʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 
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ʮʠʬʨʦʚʽʟʘʮʽʾ. ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʡ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʚʘʛ, ʱʦ ʾʭ ʥʘʜʘʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ [145;146].  

ʎʠʬʨʦʚʠʡ ʩʪʨʠʙʦʢ ï ʮʝ ʩʪʨʠʙʢʦʧʦʜʽʙʥʠʡ ʨʦʟʚʠʪʦʢ, ʱʦ ʦʟʥʘʯʘʻ ʰʚʠʜʢʫ 

ʟʤʽʥʫ, ʟʜʽʡʩʥʝʥʫ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʩʫʩʧʽʣʴʩʪʚʦʤ, ʩʬʝʨʦʶ ʘʙʦ ʢʨʘʾʥʦʶ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʚʠʱʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʷʤ, ʤʠʥʘʶʯʠ 

ʧʨʦʤʽʞʥʽ ʩʪʘʜʽʾ, ʷʢʽ ʻ ʧʨʠʨʦʜʥʠʤʠ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ. 

Sharing economy (ʩʧʽʣʴʥʘ ʝʢʦʥʦʤʽʢʘ) ï ʮʝ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʩʝʨʚʽʩʽʚ, ʤʦʞʣʠʚʦʩʪʝʡ. 

Digital by default ï ʮʝ ʧʨʠʥʮʠʧ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʮʠʬʨʦʚʘ (ʝʣʝʢʪʨʦʥʥʘ) 

ʚʝʨʩʽʷ ʧʨʦʮʝʩʫ, ʩʠʩʪʝʤʠ ʩʪʘʻ ʦʩʥʦʚʥʦʶ, ʚʦʜʥʦʯʘʩ ʚʽʜʧʦʚʽʜʥʘ ʘʥʘʣʦʛʦʚʘ 

ʧʝʨʝʩʪʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʘʙʦ ʽʩʥʫʚʘʪʠ ʚʟʘʛʘʣʽ. 

Data ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ ï ʮʝ ʨʝʩʫʨʩ ʪʘ ʟʘʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʠʡ ʤʦʞʝ 

ʩʪʘʪʠ ʬʘʢʪʦʨʦʤ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʷʢ ʚʣʘʩʥʦʛʦ (ʚʽʨʪʫʘʣʴʥʦʛʦ), ʪʘʢ ʽ ʘʥʘʣʦʛʦʚʦʛʦ 

ʢʦʥʪʫʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ çʨʝʩʫʨʩʦʪʚʦʨʝʥʥʷè ʪʘ ʧʦʷʚʠ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ (ʘ 

ʥʝ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ). ɹʽʣʴʰʝ ʜʘʥʠʭ ï 

ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ. 

Network effect ï ʬʝʥʦʤʝʥ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʯʦʾ ʮʽʥʥʦʩʪʽ ʤʝʨʝʞʽ ʫ ʤʽʨʫ 

ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʾʾ ʚʫʟʣʽʚ, ʤʘʩʰʪʘʙ ʪʘ çʟʚôʷʟʢʠè, ʤʝʨʝʞʝʚʠʡ ʝʬʝʢʪ. 

Open systems ï ʚʽʜʢʨʠʪʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. 

Integration (Digital Twin) ï ʽʥʪʝʛʨʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʚʽʨʪʫʘʣʴʥʦʛʦ, 

ʬʽʟʠʯʥʦʛʦ, ʙʽʦ (ʢʽʙʝʨʬʽʟʠʯʥʽ, ʢʽʙʝʨʙʽʦʩʠʩʪʝʤʠ).  

 

1.2 ɹʘʟʦʚʽ ʪʨʝʥʜʠ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʢʦʥʘʥʥʷ 

ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ ʜʝʚʝʣʦʧʝʨʩʴʢʦʤʫ ʧʨʦʝʢʪʽ 

 

ʎʠʬʨʦʚʽ ʪʨʝʥʜʠ (ʪʝʥʜʝʥʮʽʾ) ï ʮʝ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɸʥʘʣʽʟ ʮʠʬʨʦʚʠʭ ʪʨʝʥʜʽʚ ʜʘʻ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʢʦʥʢʨʝʪʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʥʘʚʽʪʴ ʩʦʮʽʘʣʴʥʦʛʦ ʷʚʠʱʘ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ (ʜʠʚ.ʨʠʩ.1.4). 
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. 

 
ʈʠʩ. 1.4 ʂʣʶʯʦʚʽ ʮʠʬʨʦʚʽ ʪʨʝʥʜʠ (ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ) 

 

ɯ. ɼʘʥʽ ʩʪʘʶʪʴ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɼʘʥʽ 

ʩʪʘʶʪʴ ʘʢʪʠʚʦʤ. ɿʙʠʨʘʥʥʷ, ʦʧʠʩ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʜʘʶʪʴ 

ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʽʣʦʚʠʭ ʧʨʦʮʝʩʘʭ, 

ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʙʦʪʽ ʜʝʨʞʘʚʠ. ɺʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ ʪʘ ʾʭ 

ʘʥʘʣʽʟʫʚʘʪʠ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʰʠʤ ʦʪʨʠʤʫʚʘʪʠ ʮʽʥʥʽ ʨʠʥʢʦʚʽ çʽʥʩʘʡʪʠè, 

ʪʦʙʪʦ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʰʠʤ. ɼʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʪʘ ʽʥʰʽ ʤʝʨʝʞʽ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʜʘʥʠʭ ʫ ʩʚʽʪʽ ʩʪʘʻ (ʘʙʦ ʚʞʝ 

ʩʪʘʣʘ) ʚʽʜʢʨʠʪʦʶ (ʜʠʚ.ʨʠʩ.1.5). 

ɯɯ. ʈʦʟʚʠʪʦʢ ʩʬʝʨʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Internet of things, IoT, IIoT), 

ʪʦʙʪʦ ʤʝʨʝʞʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ (ʘʙʦ 

ʨʝʯʝʡ) ʘʙʦ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʽ ʜʘʪʯʠʢʠ ʪʘ ʩʝʥʩʦʨʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʬʽʟʠʯʥʠʭ 

ʨʝʯʝʡ ʽʟ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʤʝʨʝʞʘʤʠ, ʟʦʢʨʝʤʘ ɯʥʪʝʨʥʝʪʦʤ. 
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ɯ (Data) 

 

ʈʠʩ.1.5 ɼʘʥʽ (Data)- ʛʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

 

ʋʯʘʩʥʠʢʠ ʨʠʥʢʫ ʦʮʽʥʶʶʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ çʨʦʟʫʤʥʠʭè ʧʨʠʣʘʜʽʚ, 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ɯʥʪʝʨʥʝʪʫ ʜʦ 2020ɽ, ʩʢʣʘʜʝ ʙʣʠʟʴʢʦ 30 ʤʣʨʜ, ʘ ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ 

ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʶ ʩʬʝʨʫ ï 24 ʪʨʣʥ. ʜʦʣ. (ʜʠʚ.ʨʠʩ.1.6). 

III. ʎʠʬʨʦʚʽʟʘʮʽʷ ʘʙʦ ʮʠʬʨʦʚʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ ʪʘ ʛʘʣʫʟʝʡ 

ʝʢʦʥʦʤʽʢʠ 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʙʘʟʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʮʽʥʥʦʩʪʝʡ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʦʩʥʦʚʦʶ ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʝʨʝʚʘʛ ʥʘ ʙʽʣʴʰʦʩʪʽ ʨʠʥʢʽʚ (ʜʠʚ.ʨʠʩ.1.7). 



39 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʜʘʣʘ ʥʝʚʝʣʠʢʠʤ ʢʦʤʧʘʥʽʷʤ ʪʘ ʧʨʦʝʢʪʥʠʤ ʢʦʤʘʥʜʘʤ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʨʦʜʫʢʪʠ ʪʘ ʰʚʠʜʢʦ ʚʠʚʦʜʠʪʠ ʾʭ ʥʘ ʨʠʥʦʢ 

ʥʘʨʽʚʥʽ ʟ ʧʨʠʩʫʪʥʽʤʠ ʪʘʤ ʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʯʘʪʢʫ 

ʟʤʽʱʝʥʥʷ çʮʝʥʪʨʽʚ ʽʥʥʦʚʘʮʽʡè ʟ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ʜʦ ʤʘʣʠʭ (ʩʪʘʨʪʘʧʽʚ ʪʦʱʦ). 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʫʤʦʚʣʶʻ ʧʦʷʚʫ ʥʦʚʠʭ ʫʥʽʢʘʣʴʥʠʭ ʩʠʩʪʝʤ 

 ̔ʧʨʦʮʝʩʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʾʭ ʥʦʚʫ ʮʽʥʥʽʩʥʫ ʩʫʪʥʽʩʪʴ (ʥʘʧʨʠʢʣʘʜ, Uber, Airbnb, 

ʮʠʬʨʦʚʠʡ ʙʘʥʢʽʥʛ ʪʦʱʦ). 

ʊʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ 

çɯʥʜʫʩʪʨʽʷ 4.0è ʪʘ ʟ ʧʦʷʚʦʶ ʢʽʙʝʨʚʠʨʦʙʥʠʮʪʚ, ʢʽʙʝʨʩʠʩʪʝʤ ʪʘ ʢʽʙʝʨʤʘʰʠʥ.  

IV. ʇʦʰʠʨʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʽʜʝʦʣʦʛʽʾ ʝʢʦʥʦʤʽʢʠ 

ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ (sharing economy) 

ʉʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ ʚʽʜʯʫʚʘʻ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʩʧʽʣʴʥʦʾ 

ʝʢʦʥʦʤʽʢʠ, ʘʙʦ ʝʢʦʥʦʤʽʢʠ ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʦ sharing economy ʥʘʣʝʞʘʪʴ ʩʧʽʣʴʥʝ ʤʝʰʢʘʥʥʷ (ʢʦʣʽʚʽʥʛ), ʩʧʽʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ (ʢʘʨʰʝʨʠʥʛ), ʦʬʽʩʽʚ (ʢʦʚʦʨʢʽʥʛ), ʛʘʜʞʝʪʽʚ, ʦʜʷʛʫ ʽ 

ʥʘʚʽʪʴ ʾʞʽ (ʬʫʜʰʝʨʠʥʛ ï çʧʦʨʷʪʫʥʦʢè ʧʨʦʜʫʢʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʚʠʢʠʜʘʥʥʷ, ʚ 

ʽʥʪʝʨʝʩʘʭ ʥʫʞʜʝʥʥʠʭ). ʏʘʩʪʢʦʚʦ ʜʦ ʮʴʦʛʦ ʪʨʝʥʜʫ ʥʘʣʝʞʘʪʴ ʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

(ʜʠʚ.ʨʠʩ.1.8). 
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ɯɯ. ʈʦʟʚʠʪʦʢ ʩʬʝʨʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

 

ʈʠʩ. 1.6 ʈʦʟʚʠʪʦʢ ʩʬʝʨʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ɹʘʨ'ʻʨʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʝʥʜʫ ʜʣʷ 

ʋʢʨʘʾʥʠ 
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III. ʎʠʬʨʦʚʽʟʘʮʽʷ ʘʙʦ ʮʠʬʨʦʚʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ ʪʘ ʛʘʣʫʟʝʡ 

ʝʢʦʥʦʤʽʢʠ 

 

ʈʠʩ. 1.7 ʎʠʬʨʦʚʽʟʘʮʽʷ ʘʙʦ ʮʠʬʨʦʚʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ ʪʘ ʛʘʣʫʟʝʡ 

ʝʢʦʥʦʤʽʢʠ 
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IV. ʇʦʰʠʨʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʽʜʝʦʣʦʛʽʾ ʝʢʦʥʦʤʽʢʠ 

ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ (sharing economy) 

 

ʈʠʩ.1.8 ʇʦʰʠʨʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʽʜʝʦʣʦʛʽʾ ʝʢʦʥʦʤʽʢʠ 

ʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ (sharing economy) 
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V. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʬʽʟʠʯʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ IT-ʩʠʩʪʝʤ ʪʘ ʧʝʨʝʭʽʜ ʜʦ 

ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ. 

ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ ʧʦʯʘʪʢʦʚʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʚʠʟʥʘʯʝʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ (software-defined architecture) (ʜʠʚ.ʨʠʩ.1.9). 

ʊʝʭʥʦʣʦʛʽʷ ʜʘʻ ʟʤʦʛʫ ʦʨʝʥʜʫʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʩʝʨʚʽʩʠ, 

ʚʠʭʦʜʷʯʠ ʟ ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ. ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʚʽʩʫ ʪʘ ʦʨʝʥʜʠ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʧʦʪʨʽʙʥʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ʥʘ ʟʘʭʠʱʝʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

V. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʬʽʟʠʯʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ IT-ʩʠʩʪʝʤ ʪʘ ʧʝʨʝʭʽʜ ʜʦ 

ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ. 

 

ʈʠʩ.1.9 ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʬʽʟʠʯʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ IT-ʩʠʩʪʝʤ ʪʘ ʧʝʨʝʭʽʜ ʜʦ 

ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ 
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VI. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ, ʟ ʘʥʛʣ. artificial intelligence, ʘʙʦ AI) 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʚʩʝ ʙʽʣʴʰʝ ʩʬʝʨ 

ʪʘ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʱʦ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʐɯ, ʟʨʦʩʪʘʻ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ. ʂʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴ 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʐɯ ʽ ʥʘʤʘʛʘʶʪʴʩʷ ʢʦʥʢʫʨʫʚʘʪʠ ʦʜʥʘ ʟ ʦʜʥʦʶ ʟʘ ʪʘʣʘʥʪʠ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʝʪʠʯʥʽ ʥʦʨʤʠ ʪʘ ʤʝʞʽ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʠʚ.ʨʠʩ.1.10). 

ʉʴʦʛʦʜʥʽ ʐɯ ʦʙôʻʜʥʫʻ ʙʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʚʚʘʞʘʶʪʴʩʷ: 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (machine learning), ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ (computer vision), 

ʛʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ (deep learning) ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP). 

ʐɯ ʥʘ ʦʩʥʦʚʽ ʦʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʩʝʪʽʚ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ. 

VII. ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʷʢ ʜʞʝʨʝʣʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʦʩʪʽ 

ʚ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ 

ɼʞ. ʇʘʨʢʝʨ ʫ ʢʥʠʟʽ çʈʝʚʦʣʶʮʽʷ ʧʣʘʪʬʦʨʤè ʚʠʟʥʘʯʘʻ ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ 

ʷʢ çʙʽʟʥʝʩ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʜʽʡʩʥʝʥʥʽ ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʝʡ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʟʦʚʥʽʰʥʽʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʽ ʩʧʦʞʠʚʘʯʘʤʠè. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʚʟʘʻʤʦʜʽʡ ʽ ʚʩʪʘʥʦʚʣʶʻ ʜʣʷ ʥʠʭ ʽʥʩʪʠʪʫʮʽʡʥʽ 

çʧʨʘʚʠʣʘ ʛʨʠè, ʪʦʙʪʦ ʧʝʚʥʽ çʨʝʛʫʣʷʪʦʨʥʽ ʨʝʞʠʤʠè. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ ï ʦʙ'ʻʜʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʦʣʝʛʰʫʚʘʪʠ ʦʙʤʽʥ ʧʨʦʜʫʢʪʘʤʠ ʘʙʦ 

ʩʦʮʽʘʣʴʥʦʶ ʚʘʣʶʪʦʶ ʤʽʞ ʥʠʤʠ, ʩʧʨʠʷʶʯʠ ʩʪʚʦʨʝʥʥʶ ʮʽʥʥʦʩʪʽ ʜʣʷ ʚʩʽʭ 

ʫʯʘʩʥʠʢʽʚ. 

ɺʘʞʣʠʚʠʤ ʤʘʨʢʝʨʦʤ ʧʣʘʪʬʦʨʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʟʘʤʽʩʪʴ ʾʾ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ (ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʨʝʞʝʚʘ ʤʦʜʝʣʴ 

ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʽ ʟʘʤʽʩʪʴ ʣʽʥʽʡʥʦʾ, ʥʘʧʨʠʢʣʘʜ Airbnb ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʽ ʥʝ ʚʣʘʩʥʠʡ ʞʠʪʣʦʚʠʡ ʬʦʥʜ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʨʝʞʽ Hilton). 

ʆʢʨʽʤ ʪʦʛʦ, ʢʦʞʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʢʦʨʠʩʪʫʚʘʯ ʧʣʘʪʬʦʨʤʠ ʩʪʚʦʨʶʻ ʢʦʨʠʩʥʽʩʪʴ 

ʜʣʷ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʨʝʩʫʨʩ 

ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʪʦʙʪʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʤʝʨʝʞʝʚʠʡ ʝʬʝʢʪ 

(ʜʠʚ.ʨʠʩ.1.11). 
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VI. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

 

ʈʠʩ.1.10 ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
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VII. ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʷʢ ʜʞʝʨʝʣʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʦʩʪʽ 

ʚ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ 

 

ʈʠʩ.1.11 ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʷʢ ʜʞʝʨʝʣʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʦʩʪʽ ʚ ʮʠʬʨʦʚʽʡ 

ʝʢʦʥʦʤʽʮʽ 
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ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʝʨʝʜʙʘʯʘʻ ʮʠʬʨʦʚʽʟʘʮʽʶ 

ʄɯɾʢʦʨʧʦʨʘʪʠʚʥʦʾ, ʄɯɾʦʨʛʘʥʽʟʘʮʽʡʥʦʾ (ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʄɯɾʛʘʣʫʟʝʚʦʾ) 

ʚʟʘʻʤʦʜʽʾ ʷʢ ʩʫʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʛʨʦʤʘʜʷʥ (ʥʘʧʨʠʢʣʘʜ 

ʙʫʜʚ̔ʝʣʴʥʽ ʧʣʘʪʬʦʨʤʠ). 

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ɭʉ ʧʝʨʝʭʽʜ ʥʘ ʝʣʝʢʪʨʦʥʥʠʡ ʦʙʽʛ ʨʘʭʫʥʢʽʚ-ʬʘʢʪʫʨ (ʝ-

ʨʘʭʫʥʢʽʚ), ʧʣʘʪʽʞʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʛʦʚʦʨʽʚ ʪʘ ʤʽʞʢʦʨʧʦʨʘʪʠʚʥʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʟʙʽʣʴʰʠʪʴ ʩʫʢʫʧʥʠʡ ɺɺʇ ɭʉ ʥʘ 400 ʤʣʨʜ ʻʚʨʦ, ʟʛʽʜʥʦ ʟ 

ʦʮʽʥʢʘʤʠ ʽʥʽʮʽʘʪʠʚʠ çɭʜʠʥʠʡ ʮʠʬʨʦʚʠʡ ʨʠʥʦʢè (Digital Single Market) [146]. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʽʥʪʝʥʩʠʚʥʘ (ʧʨʠʥʘʡʤʥʽ ʜʦ 2022 ʨʦʢʫ) 

ʛʘʨʤʦʥʽʟʘʮʽʷ ʋʢʨʘʾʥʠ ʟ ʽʥʽʮʽʘʪʠʚʦʶ Digital Single Market, ï ʧʨʦʝʢʪʦʤ ɭʉ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʢʦʤʝʨʮʽʾ 

[141;142;143]. 

ʂʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ ʋʢʨʘʾʥʠ ʥʘ ʰʣʷʭʫ ʜʦ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, 

ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʙʽʟʥʝʩʫ (e-business): 

1. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʥʦʨʤ ʨʝʛʣʘʤʝʥʪʫ e-IDAS. 

2. ʇʨʠʻʜʥʘʥʥʷ ʋʢʨʘʾʥʠ ʜʦ ʇʨʦʛʨʘʤʠ ɭʉ Interoperability Solutions for 

European Public Administrations 2 (ISA2), ʧʨʦʝʢʪʽʚ e-CODEX, e-Invoicing, ʘ 

ʪʘʢʦʞ ʽʥʽʮʽʘʪʠʚʠ Single Digital Gateway. 

3. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɭʉ, ʟʦʢʨʝʤʘ European Interoperability Framework 2.0. 

4. ɺʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʱʦʜʦ ʛʘʨʤʦʥʽʟʘʮʽʾ ʜʦʢʫʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʠʪʥʠʮʽ ʟ ʚʠʤʦʛʘʤʠ ɭʉ ʪʘ ʚʚʝʜʝʥʥʷ ɭʜʠʥʦʛʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʜʦʢʫʤʝʥʪʫ 

(SAD). 

5. ʆʨʛʘʥʽʟʘʮʽʷ ʩʫʤʽʩʥʦʩʪʽ ʯʠʥʥʦʾ ʚ ʤʠʪʥʠʭ ʦʨʛʘʥʘʭ ʋʢʨʘʾʥʠ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʘʥʪʘʞʽʚ ʽʟ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʶ NCTS. 

ʇʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʦʟʨʠʚʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 1.1. 
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ʊʘʙʣʠʮʷ 1.1 

ʇʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʦʟʨʠʚʽʚ ʚ ʋʢʨʘʾʥʽ 

ʇʨʽʦʨʠʪʝʪʥʽʩʪʴ ʊʠʧ ʮʠʬʨʦʚʦʛʦ ʨʦʟʨʠʚʫ ʉʪʘʥʦʤ ʥʘ 2019 ʨʽʢ ʄʝʪʘ 2030ɽ 

1 ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ (ʪʚʝʨʜʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ) 

ʇʦʢʨʠʪʪʷ (penetration) ï 50% 100% 

2 ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ (ʤôʷʢʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ) 

ʇʦʛʣʠʥʘʥʥʷ (absorption) ï 10% 95% 

3 ʌʽʥʘʥʩʦʚʘ ʜʦʩʪʫʧʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʟ 

ʧʦʛʣʷʜʫ ʾʭ ʚʘʨʪʦʩʪʽ ʜʣʷ ʢʽʥʮʝʚʦʛʦ 

ʩʧʦʞʠʚʘʯʘ 

ʈʽʚʝʥʴ ʚʠʪʨʘʪ ʣʶʜʠʥʠ ʥʘ IT ʜʦ 

ɺɺʇ ʫ ʨʽʢ ʩʢʣʘʜʘʻ ʣʠʰʝ $53 (IT 

expense per GDP per head per year) 

$1.000 

4 ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ 35% ʛʨʦʤʘʜʷʥ ʚʦʣʦʜʽʶʪʴ ʙʘʟʦʚʠʤ 

ʨʽʚʥʝʤ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ 

90% 

ɼʞʝʨʝʣʦ: ʽʥʽʮʽʘʪʠʚʘ çʎʠʬʨʦʚʘ ʘʜʞʝʥʜʘ ʋʢʨʘʾʥʠè, ɻʉ çʍʘʡ ʊʝʢ ʆʬʽʩ ʋʢʨʘʾʥʘè 
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1.3 ʇʨʦʛʨʘʤʘ çɯʥʜʫʩʪʨʽʷ 4.0è ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ çʩʤʘʨʪ-

ʧʽʜʧʨʠʻʤʩʪʚʘè ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ 

 

ʋ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʷʢ ʽ ʙʫʜʴ-ʷʢʦʾ ʟʤʽʥʠ, ʻ ʜʚʽ ʩʪʦʨʦʥʠ ʤʝʜʘʣʽ. ɻʦʣʦʚʥʠʡ 

ʨʠʟʠʢ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ï ʮʝ ʤʦʞʣʠʚʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʙʝʟʨʦʙʽʪʪʷ. 

ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ ʚ 

ɼʘʚʦʩʽ, ʢʦʞʥʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʩʧʨʘʚʜʽ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʙʝʟʨʦʙʽʪʪʷ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ, ʦʜʥʘʢ ʫʞʝ ʯʝʨʝʟ ʥʝʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʚʽʜ 1 ʜʦ 5 

ʨʦʢʽʚ) ʚʠʥʠʢʘʣʠ ʥʦʚʽ ʧʦʪʨʝʙʠ ʪʘ ʟʘʧʠʪʠ ʟ ʙʦʢʫ ʨʠʥʢʫ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʧʦʷʚʫ 

ʥʦʚʠʭ ʧʨʦʬʝʩʽʡ. ʌʘʢʪʠʯʥʦ, ʢʦʞʥʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʩʪʚʦʨʶʚʘʣʘ ʥʦʚʽ 

ʚʠʜʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʦʚʽ ʧʽʜʭʦʜʠ, ʤʦʜʝʣʽ, ʘ ʮʝ ʩʚʦʻʶ ʯʝʨʛʦʶ 

ʟʤʽʥʶʚʘʣʦ ʨʠʥʦʢ ʧʨʘʮʽ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.12.  

 

 

ɼʞʝʨʝʣʦ: çʎʠʬʨʦʚʘ ʘʜʞʝʥʜʘ ʋʢʨʘʾʥʠè 

 

ʈʠʩ. 1.12 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ 
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ʊʠʧʠ ʮʠʬʨʦʚʠʭ ʝʢʦʥʦʤʽʢ (ʯʦʪʠʨʠ ʝʚʦʣʶʮʽʾ) 

çʗʢʽʩʥʽ ʟʤʽʥʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ ʟʫʤʦʚʠʣʠ ʚʠʜʽʣʝʥʥʷ ʯʦʪʠʨʴʦʭ ʝʪʘʧʽʚ ʮʠʬʨʦʚʦʾ ʨʝʚʦʣʶʮʽʾè [101]. 

ʇʝʨʰʠʡ ʝʪʘʧ ʮʠʬʨʦʚʦʾ ʨʝʚʦʣʶʮʽʾ (1990ï2000ʨʨ.) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, ʘ ʩʘʡʪʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʨʠʟʥʘʯʘʣʠʩʷ ʪʽʣʴʢʠ ʜʣʷ ʯʠʪʘʥʥʷ (ʦʪʨʠʤʘʥʥʷ) ʽʥʬʦʨʤʘʮʽʾ, ʘ ʥʝ ʾʾ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʨʦʩʫʚʘʥʥʷ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ (2000ï2010ʨʨ.) ʢʦʨʠʩʪʫʚʘʯʽ ʦʩʦʙʠʩʪʦ ʩʪʘʣʠ 

ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ. 

ʊʨʝʪʽʡ ʝʪʘʧ (2010ï2020ʨʨ.) ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʝʨʦʶ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

 ̔ʤʝʩʝʥʜʞʝʨʽʚ (ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʙʤʽʥʫ ʤʠʪʪʻʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ). 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ, ʧʦʯʘʪʦʢ ʷʢʦʛʦ, ʤʦʞʣʠʚʦ, ʙʫʜʝ ʧʦʢʣʘʜʝʥʦ ʟ 2021ʨ. 

ʘʙʦ ʜʝʱʦ ʧʽʟʥʽʰʝ, ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ, ʪʘʢ ʟʚʘʥʦʛʦ, ʥʝʡʨʦʥʝʪʫ, ʪʦʙʪʦ 

ʤʝʨʝʞʽ, ʜʝ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʣʶʜʴʤʠ, ʪʚʘʨʠʥʘʤʠ ʪʘ ʨʝʯʘʤʠ 

ʟʜʽʡʩʥʶʚʘʪʠʤʫʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝʡʨʦʢʦʤʫʥʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ɺʩʝʦʩʷʞʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ʣʶʜʝʡ, ʨʝʯʝʡ, ʜʘʥʠʭ, 

ʧʨʦʮʝʩʽʚ ʪʦʱʦ. 

çʉʤʘʨʪ-ʧʽʜʧʨʠʻʤʩʪʚʦè (smart factory, çʨʦʟʫʤʥʝè ʧʽʜʧʨʠʻʤʩʪʚʦ) ï 

ʢʦʥʮʝʧʮʽʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʾʭ 

ʦʧʝʨʘʮʽʡʥʦʾ ʪʘ ʙʽʟʥʝʩ-ʝʬʝʢʪʠʚʥʦʩʪʽ. 

çʉʤʘʨʪ-ʚʠʨʦʙʥʠʮʪʚʦè ʘʧʝʣʶʻ ʜʦ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʭʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ, ʙʝʟʜʨʦʪʦʚʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʜʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʢʽʙʝʨʙʝʟʧʝʢʘ, ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʪʘ 

ʢʨʘʱʘ ʩʧʽʚʧʨʘʮʷ ʚ ʣʘʥʮʶʞʢʫ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ, 3D-ʜʨʫʢ ʪʘ ʽʥʰʽ. 

çɯʥʜʫʩʪʨʽʷ 4.0è ï ʦʥʦʚʣʝʥʘ ʢʦʥʮʝʧʮʽʷ çʩʤʘʨʪ-ʚʠʨʦʙʥʠʮʪʚʦè, ʱʦ 

ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʏʝʪʚʝʨʪʦʶ ʧʨʦʤʠʩʣʦʚʦʶ ʨʝʚʦʣʶʮʽʻʶ ʪʘ ʧʦʷʚʦʶ 

ʢʽʙʝʨʩʠʩʪʝʤ. 



51 

 

çɯʥʜʫʩʪʨʽʷ 4.0è ï ʮʝ ʥʘʩʪʫʧʥʘ ʬʘʟʘ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʜʝ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʘʥʘʣʽʪʠʢʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big 

Data), ʧʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ, machine learning, m2m-ʢʦʤʫʥʽʢʘʮʽʾ, 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʘʜʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʨʦʙʦʪʽʚ, 

ʪʦʱʦ. 

ʏʝʨʝʟ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʥʠ ʩʪʘʶʪʴ 

ʜʦʩʪʫʧʥʠʤʠ, ʪʦʙʪʦ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʪʘ ʙʽʟʥʝʩʦʤ, ʱʦ ʚʨʝʰʪʽ-ʨʝʰʪ ʚʧʣʠʚʘʻ ʥʘ ʥʘʷʚʥʽ ʙʽʟʥʝʩ-

ʤʦʜʝʣʽ ʘʙʦ ʚʟʘʛʘʣʽ ʩʪʚʦʨʶʻ ʥʦʚʽ. 

ʂʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ɯʥʜʫʩʪʨʽʾ 4.0 ʜʦ 2030ʨ. ʚʠʟʥʘʯʝʥʦ 

ʪʘʢʽ: 

1. ʂʦʥʩʦʣʽʜʘʮʽʷ ʛʦʣʦʚʥʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ɯʥʜʫʩʪʨʽʾ 4.0 ʪʘ ʫʨʷʜʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʥʘʚʢʦʣʦ ʮʽʣʝʡ ʪʘ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ɯʥʜʫʩʪʨʽʾ 4.0. 

2. ɿʘʣʫʯʝʥʥʷ ɯʊ-ʩʝʢʪʦʨʫ ʜʦ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʡ 

ʥʘʩʘʤʧʝʨʝʜ ʧʠʪʘʥʴ ʧʝʨʝʜʘʚʘʥʥʷ ʜʦʩʚʽʜʫ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʢʨʘʱʠʭ ʙʽʟʥʝʩ-

ʧʨʘʢʪʠʢ ʧʨʦʤʠʩʣʦʚʠʤ ʭʘʡ-ʪʝʢ-ʩʝʢʪʦʨʘʤ. 

3. ʉʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡ-ʪʝʢ-

ʩʝʛʤʝʥʪʽʚ ʚʢʣʶʯʥʦ ʟ ʧʦʚʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʟ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʧʨʦʩʪʦʨʦʤ. 

4. ɯʥʪʝʛʨʘʮʽʷ ʚ ʻʚʨʦʧʝʡʩʴʢʽ ʪʘ ʩʚʽʪʦʚʽ ʣʘʥʮʶʞʢʠ ʮʽʥʥʦʩʪʽ ɯʥʜʫʩʪʨʽʾ 

4.0. 

2016 ʨʦʢʫ ʩʪʚʦʨʝʥʦ ʨʫʭ çɯʥʜʫʩʪʨʽʷ 4.0 ʚ ʋʢʨʘʾʥʽè ʷʢ ʦʙôʻʜʥʘʥʥʷ 

ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ɯʊ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʤʝʪʦʶ ʨʦʙʦʪʠ ʥʘʜ 

ʩʧʽʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʽʥʽʮʽʘʪʠʚʘʤʠ. 

ɺʢʣʶʯʝʥʥʷ ʋʢʨʘʾʥʠ ʜʦ ʚʩʝʩʚʽʪʥʴʦʛʦ ʨʫʭʫ çɯʥʜʫʩʪʨʽʷ 4.0è ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚ, ʩʪʠʤʫʣʶʚʘʪʠ 

ʚʥʫʪʨʽʰʥʽʡ ʨʠʥʦʢ, ʫʪʨʠʤʫʚʘʪʠ ʡ ʥʘʨʦʱʫʚʘʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ ʚ ʩʝʢʪʦʨʘʭ ʽʟ 

ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ʽ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. 
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ɼʞʝʨʝʣʦ: ʅʘʮʽʦʥʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ɯʥʜʫʩʪʨʽʾ 4.0, ɸʇʇɸʋ, ɼʝʨʞʘʚʥʝ 

ʘʛʝʥʪʩʪʚʦ ʟ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ 

 

ʈʠʩ. 1.13 ʇʨʠʥʮʠʧʠ ʧʝʨʝʭʦʜʫ ʥʘ 4,0 

 

ʎʽʣʴʦʚʠʤʠ ʽʥʜʫʩʪʨʽʷʤʠ ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʥʽʮʽʘʪʠʚ ʪʘ ʧʨʦʝʢʪʽʚ ɯʥʜʫʩʪʨʽʾ 4.0 ʻ ʪʘʢʽ: 

1. ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

2. ʄʝʪʘʣʫʨʛʽʷ ʪʘ ʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

3. ɻʘʣʫʟʽ ʧʝʨʝʨʦʙʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

4. ʃʝʛʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

5. ɽʥʝʨʛʝʪʠʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

6. ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʙôʻʢʪʠ ï ʤʝʨʝʞʽ (ʷʢ-ʦʪ ʛʘʟ, ʥʘʬʪʘ), ʤʦʨʩʴʢʽ 

ʪʘ ʘʚʽʘʧʦʨʪʠ, ʟʘʣʽʟʥʠʮʷ, ʘʚʪʦʜʦʨʦʛʠ ʪʦʱʦ. 



53 

 

7. ʄʽʩʴʢʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʙʝʟʧʝʢʘ, ʪʨʘʬʽʢ, ʙʫʜʽʚʣʽ, ʢʦʤʫʥʘʣʴʥʽ 

ʪʘ ʝʥʝʨʛʦʤʝʨʝʞʽ ʪʦʱʦ. 

8. ɸʛʨʦʧʝʨʝʨʦʙʥʘ ʛʘʣʫʟʴ. 

9. ɺʦʻʥʥʦ-ʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ. 

10. ɸʝʨʦʢʦʩʤʽʯʥʘ ʛʘʣʫʟʴ. 

ʆʪʞʝ, ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʚ ʋʢʨʘʾʥʽ ʧʦʚʠʥʥʘ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʮʽʣʴʦʚʽʡ 

ʽʥʜʫʩʪʨʽʾ ʧʝʨʝʣʽʢʫ ʛʘʣʫʟʝʡ, ʟʘʟʥʘʯʠʭ ʚʠʱʝ. 

 

1.4  ɺʠʨʽʟʥʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ 

 

ɹʘʛʘʪʦ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʚʠʢʦʥʫʶʪʴ ʧʨʘʮʽʚʥʠʢʠ, ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ McKinsey, ʙʣʠʟʴʢʦ 60% ʫʩʽʭ ʧʨʦʬʝʩʽʡ 

ʤʘʶʪʴ ʱʦʥʘʡʤʝʥʰʝ 30% ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [174]. 

ɭ ʽ ʽʥʰʽ ʦʮʽʥʢʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ European Commission, ʙʣʠʟʴʢʦ 

50% ʧʦʪʦʯʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ [198].  

ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʣʶʜʩʴʢʘ ʧʨʘʮʷ ʚ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʘʭ ʙʫʜʝ ʥʝ ʧʦʪʨʽʙʥʘ. 

 

 
 

ɼʞʝʨʝʣʦ: McKinsey Global Institute analysis 

ʈʠʩ.1.14 ʇʦʪʝʥʮʽʘʣ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʢʨʝʤʠʭ ʧʨʦʬʝʩʽʡ 

 

https://strategy.uifuture.org/kraina-z-rozvinutoyu-cifrovoyu-ekonomikoyu.html
https://ec.europa.eu/knowledge4policy/foresight/topic/changing-nature-work/new-technologies-automation-work-developments_en
https://ec.europa.eu/knowledge4policy/foresight/topic/changing-nature-work/new-technologies-automation-work-developments_en
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ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ï ʟʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ Visual Capitalist, ʚ ʉʐɸ ʜʦ 2030ʨ. 

ʙʫʜʝ ʮʠʬʨʦʚʽʟʦʚʘʥʦ: 

¶ - 50% ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʬʝʨʽ ʪʦʨʛʽʚʣʽ; 

¶ - 57% ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ; 

¶ - 60% ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ; 

¶ - 60% ʫ ʚʠʨʦʙʥʠʮʪʚʽ; 

¶ - ʧʦʥʘʜ 70% ʫ ʩʬʝʨʽ ʧʨʦʞʠʚʘʥʥʷ ʡ ʭʘʨʯʫʚʘʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʩʠʪʫʘʮʽʷ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ 10 ʨʦʢʽʚ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ 

ʜʨʘʤʘʪʠʯʥʦʶ, ʥʽʞ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ. ʋ ʥʘʡʙʣʠʞʯʽ 3ï5 ʨʦʢʽʚ ʮʠʬʨʦʚʽʟʘʮʽʷ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʥʘʚʧʘʢʠ, ʜʘʜʫʪʴ ʟʤʦʛʫ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʫ ʜʝʬʽʮʠʪʫ ʪʨʫʜʦʚʠʭ 

ʨʝʩʫʨʩʽʚ. ɿʘ ʦʮʽʥʢʘʤʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʘʡʙʫʪʥʴʦʛʦ, ʟʘ ʦʩʪʘʥʥʽ 3ï4 ʨʦʢʠ 

ʟ ʢʨʘʾʥʠ ʚʠʾʭʘʣʠ 5ï6 ʤʣʥ ʫʢʨʘʾʥʮʽʚ. ʇʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʩʴʦʛʦʜʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʬʽʮʠʪ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ. 

ʇʨʦʪʝ ʙʫʜʝ ʨʷʜ ʩʝʢʪʦʨʽʚ/ʩʝʛʤʝʥʪʽʚ, ʫ ʷʢʠʭ ʫʢʨʘʾʥʮʽ ʯʝʨʝʟ ʮʠʬʨʦʚʽʟʘʮʽʶ 

ʚʪʨʘʪʷʪʴ ʨʦʙʦʪʫ ʚʞʝ ʚ 2020ï2021ʨ. ʽ ʜʝ ʛʦʩʪʨʦ ʧʦʩʪʘʥʝ ʧʠʪʘʥʥʷ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʪʠʩʷʯ ʣʶʜʝʡ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ 

ʩʢʦʨʦʯʝʥʥʷ ʜʝʨʞʘʧʘʨʘʪʫ, ʯʠʥʦʚʥʠʢʽʚ ʪʽʣʴʢʠ ʥʘ ʪʨʝʪʠʥʫ ʙʝʟ ʨʦʙʦʪʠ 

ʟʘʣʠʰʘʪʴʩʷ 400ï450 ʪʠʩ. ʦʩʽʙ [174]. 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʪʘʢʽ ʦʧʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ: 

¶ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʘʤʦʟʘʡʥʷʪʦʩʪʽ. ʋʢʨʘʾʥʽ ʧʦʪʨʽʙʥʘ ʩʪʨʘʪʝʛʽʷ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʛʨʦʤʘʜʷʥ ʦʩʥʦʚʘʤ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʪʘ 

ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʛʫ ʚ ʥʘʜʘʥʥʽ ʢʨʝʜʠʪʽʚ ʧʽʜ ʥʝʚʝʣʠʢʠʡ 

ʚʽʜʩʦʪʦʢ; 

¶ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ çʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷè, ʦʩʚʦʻʥʥʷ 

ʫʢʨʘʾʥʮʷʤʠ ʥʦʚʠʭ ʥʘʚʠʯʦʢ ʽ ʧʨʦʬʝʩʽʡ (ʫ ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ); 

¶ ʩʪʚʦʨʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʪʘʣʘʥʪʽʚ. 

ɸʣʝ ʮʠʬʨʦʚʽʟʘʮʽʷ ʥʝ ʣʠʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ, ʘ ʡ ʩʪʚʦʨʶʻ ʥʦʚʽ ʛʘʣʫʟʽ (ʩʝʢʪʦʨʠ, 

ʧʨʦʬʝʩʽʾ), ʥʘʜʘʻ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʠʯʦʢ ʪʘ ʪʘʣʘʥʪʽʚ 

ʣʶʜʠʥʠ. 

https://www.usnews.com/news/best-countries/slideshows/most-likely-industries-to-be-changed-by-automation
https://www.usnews.com/news/best-countries/slideshows/most-likely-industries-to-be-changed-by-automation
https://vesti-ukr.com/politika/322133-kolichestvo-darmoedov-rastet-partija-nashi-trebuet-sokrashchenija-kolichestva-chinovnikov?fbclid=IwAR3XqmRu0kjJtX2WvULwAocyws56D2Ov3kEAdnsNEfrkaFbPSzZ6KvYbltc
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ʅʘʧʨʠʢʣʘʜ, ʟʛʽʜʥʦ ʟ ʚʠʩʥʦʚʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ McKinseyôs Paris office, 

ɯʥʪʝʨʥʝʪ ʟʥʠʱʠʚ 500 ʪʠʩ. ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʌʨʘʥʮʽʾ ʟʘ ʧʦʧʝʨʝʜʥʽ 15 ʨʦʢʽʚ, ʘʣʝ 

ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʠʚ 1,2 ʤʣʥ ʽʥʰʠʭ. ʊʦʙʪʦ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʟʥʠʱʝʥʦʛʦ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ ʩʪʚʦʨʶʚʘʣʠʩʷ 2,4 ʥʦʚʦʛʦ [195]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʪʘʣʴʥʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ 

ʋʢʨʘʾʥʽ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʥʝʛʘʪʠʚʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʚʪʨʘʪʠ ʨʦʙʦʪʠ ʛʨʦʤʘʜʷʥʘʤʠ, ʧʨʦʪʝ ʩʘʤʝ ʮʠʬʨʦʚʽʟʘʮʽʷ ʽ ʩʪʚʦʨʠʪʴ 

ʥʦʚʽ ʥʘʧʨʷʤʢʠ, ʢʦʪʨʽ ʫʞʝ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ (ʘ ʪʦ ʡ ʤʝʥʰʝ) ʟʫʤʦʚʣʷʪʴ 

ʥʦʚʠʡ ʧʦʧʠʪ, ʱʦ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ, ʙʫʜʝ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰʠʤ ʟʘ ʧʦʧʠʪ ʥʘ çʨʫʢʠ ʪʘ ʤʽʟʢʠè ʤʠʥʫʣʦʛʦ ʧʝʨʽʦʜʫ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʘʪʦʣʠʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʮʠʬʨʦʚʽʟʘʮʽʷ ʧʨʠʟʚʝʜʝ ʷʢ ʜʦ ʧʦʷʚʠ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʪʘʢ ʽ ʜʦ ʽʩʪʦʪʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʷʚʥʠʭ. 

ʆʯʽʢʫʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʟʘʡʥʷʪʦʩʪʽ ʚ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʷʢ AI, 

ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʽ ʙʣʦʢʯʝʡʥ. 

ɹʣʦʢʯʝʡʥ, ʥʘʧʨʠʢʣʘʜ, ʷʚʣʷʻ ʩʦʙʦʶ ʥʦʚʫ ʛʘʣʫʟʴ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʩʬʝʨʘʭ. ʎʝ ʩʪʚʦʨʠʪʴ ʧʦʧʠʪ ʥʘ 

ʧʨʦʬʝʩʽʶ ʘʨʭʽʪʝʢʪʦʨʘ ʙʣʦʢʯʝʡʥʘ. 

ʋ ʥʘʡʙʣʠʞʯʽ 10ï20 ʨʦʢʽʚ ʫ ʩʚʽʪʽ ʜʘʥʠʭ ʙʫʜʝ ʟʘʜʽʷʥʦ ʧʦʥʘʜ 100 

ʪʨʠʣʴʡʦʥʽʚ ʩʝʥʩʦʨʽʚ. ʊʘʢʦʞ ʟʨʦʩʪʘʪʠʤʝ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʙʘʟʦʶ ʜʘʥʠʭ ʽ ʬʽʟʠʯʥʠʤ ʩʚʽʪʦʤ. ɿ'ʷʚʠʪʴʩʷ ʧʨʦʬʝʩʽʷ 

ʘʨʭʽʪʝʢʪʦʨʘ ʡ ʢʫʨʘʪʦʨʘ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ 65% ʥʘʰʠʭ ʜʽʪʝʡ ʟʘʡʤʘʪʠʤʫʪʴʩʷ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʱʝ ʥʝ ʽʩʥʫʶʪʴ ʩʴʦʛʦʜʥʽ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʙʫʪʠ ʟʘʪʨʝʙʫʚʘʥʦʶ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʤʽʥʣʠʚʦʤʫ ʩʚʽʪʽ, ʣʶʜʠʥʘ 

ʧʦʚʠʥʥʘ ʧʦʩʪʽʡʥʦ ʚʯʠʪʠʩʷ. 

ɺʘʞʣʠʚʠʤ ʻ ʧʨʠʥʮʠʧ çʟʥʘʪʠ, ʷʢ ʥʘʚʯʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʪʘ 

ʩʪʘʪʠ ʩʘʤʦʨʝʘʣʽʟʦʚʘʥʠʤ ʪʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʤè. 

ʋʢʨʘʾʥʘ ʤʘʻ ʧʨʦʩʫʚʘʪʠʩʷ ʚʧʝʨʝʜ ʽʟ ʩʫʯʘʩʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ 

ʥʘʚʯʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʥʘʚʠʯʦʢ ʷʢ 

http://owni.fr/files/2011/03/internet_impact_rapport_mcKinseycompany.pdf
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf
https://futuristspeaker.com/future-of-work/20-common-jobs-in-2040/
https://futuristspeaker.com/future-of-work/20-common-jobs-in-2040/
https://futuristspeaker.com/future-of-work/20-common-jobs-in-2040/
https://futuristspeaker.com/future-of-work/20-common-jobs-in-2040/
https://www.rolandberger.com/en/Point-of-View/Future-of-Work.html?fbclid=IwAR2qFJZPq5uy7TSDnTNRzh9jOA6rJgLGpzupJfI1S__oB4v1TDOV6dKwFiU
https://www.rolandberger.com/en/Point-of-View/Future-of-Work.html?fbclid=IwAR2qFJZPq5uy7TSDnTNRzh9jOA6rJgLGpzupJfI1S__oB4v1TDOV6dKwFiU
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ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʇʨʽʦʨʠʪʝʪʦʤ ʫʨʷʜʫ ʧʦʚʠʥʥʽ 

ʩʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʽʮʽʘʪʠʚ ʪʘ ʥʘʜʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɼʝʨʞʘʚʥʘ ʩʪʨʘʪʝʛʽʷ ʨʘʥʥʴʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʨʠʟʠʢʘʤ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʤʘʻ ʜʝʢʽʣʴʢʘ ʨʽʚʥʽʚ ʨʝʘʣʽʟʘʮʽʾ: 

¶ ʦʩʚʽʪʷʥʩʴʢʠʡ, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʦʩʚʽʪʷʥʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʧʣʘʥʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʧʽʜ ʥʦʚʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ; 

¶ ʧʨʦʛʨʘʤʠ ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ ʛʨʦʤʘʜʷʥ ʪʘ ʧʨʦʛʨʘʤʠ ʘʜʘʧʪʘʮʽʾ ʛʨʦʤʘʜʷʥ; 

¶ ʩʪʨʫʢʪʫʨʥʽ ʽʥʽʮʽʘʪʠʚʠ: ʦʥʦʚʣʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʧʨʦʬʝʩʽʡ, 

ʪʦʙʪʦ ʨʦʟʨʦʙʢʘ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʮʠʬʨʦʚʠʭ ʧʨʦʬʝʩʽʡ (ʥʘ ʦʩʥʦʚʽ 

ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ, ʮʠʬʨʦʚʠʭ ʪʨʝʥʜʽʚ), ʾʭ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʦʬʽʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ɿʘ ʦʮʽʥʢʘʤʠ McKinsey & Co, ʫ ʩʚʽʪʽ ʜʦ 2030ʨ. ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʙʝʟ ʨʦʙʦʪʠ ʦʧʠʥʷʪʴʩʷ 400ï800 ʤʣʥ ʦʩʽʙ 

(ʚʽʜ 15% ʜʦ 30% ʩʚʽʪʦʚʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ). 

ɽʬʝʢʪʠ ʚʽʜ ʨʦʟʚʠʪʢʫ ɯʥʜʫʩʪʨʽʾ 4.0 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɸʇʇɸʋ, ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ɯʥʜʫʩʪʨʽʾ 4.0 ʧʦ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʻ ʪʘʢʠʤʠ: 

¶ ʟʨʦʩʪʘʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ï ʜʦ 60%; 

¶ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʚʯʘʩʥʦ, ï ʜʦ 95%; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʟʘʧʘʩʽʚ ï ʜʦ 20%; 

¶ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï ʜʦ 15%; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʦʙʣʘʜʥʘʥʥʷ ï ʜʦ 22%; 

¶ ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ï ʜʦ 30%. 

ʋ ʨʘʟʽ ʧʝʨʝʭʦʜʫ ʥʘ ɯʥʜʫʩʪʨʽʾ 4.0 ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 7ï10% ʥʘ ʨʽʢ. ɼʦ ʪʦʛʦ ʞ ʙʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʟʥʘʯʥʦ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʢʨʘʾʥ ɭʉ ʯʠ ʩʚʽʪʫ, ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʧʦʯʘʪʢʦʚʠʡ ʝʬʝʢʪ ʚʽʜ ʟʨʦʩʪʘʥʥʷ ʙʫʜʝ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʡ. 

ʑʦ ʦʪʨʠʤʘʻ ʫʢʨʘʾʥʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʧʩ̔ʣʷ ʫʭʚʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʢʫʨʩʫ ʥʘ 4.0 (ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʅʘʮʽʦʥʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ 

ɯʥʜʫʩʪʨʽʾ 4.0): 

https://www.mckinsey.com/featured-insights/future-of-work/ai-automation-and-the-future-of-work-ten-things-to-solve-for?fbclid=IwAR1rSqQg294N4SU3Gl8mk8wM-Y98FkwD7Kf5EmgfJFrPl518sQSSY6DrE9A
https://www.mckinsey.com/featured-insights/future-of-work/ai-automation-and-the-future-of-work-ten-things-to-solve-for?fbclid=IwAR1rSqQg294N4SU3Gl8mk8wM-Y98FkwD7Kf5EmgfJFrPl518sQSSY6DrE9A
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1. ɿʨʦʩʪʘʥʥʷ ʩʝʢʪʦʨʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʥʝ ʤʝʥʰʝ ʥʽʞ 10% ʥʘ ʨʽʢ. 

2. ɿʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʧʝʨʝʜʞʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʜʦ 20% ʥʘ ʨʽʢ. ɿʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʮʠʭ 

ʩʝʛʤʝʥʪʽʚ. 

3. ɼʦʜʘʪʢʦʚʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʢʨʘʾʥʠ ʽʥʚʝʩʪʠʮʽʡ 

ʫ ʨʦʟʚʠʪʦʢ 4.0 ï ʷʢ ʫ ʙʫʜʽʚʝʣʴʥʫ ʛʘʣʫʟʴ, ʪʘʢ ʽ ʚ ʮʝʥʪʨʠ R&D, ʽʥʢʫʙʘʪʦʨʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ. 

ɿʛʽʜʥʦ ʟ ʦʮʽʥʢʘʤʠ ɸʇʇɸʋ, ʝʢʩʧʝʨʪʽʚ ʽʥʽʮʽʘʪʠʚʠ çʎʠʬʨʦʚʘ ʘʜʞʝʥʜʘ 

ʋʢʨʘʾʥʠè, ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ɯʥʜʫʩʪʨʽʾ 4.0 [146,89,91,101,176] . 

ɽʬʝʢʪʠ ʚʽʜ ʮʠʬʨʦʚʽʟʘʮʽʾ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʽʟʥʝʩʫ: 

¶ ʟʨʦʩʪʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 7ï10% ʥʘ ʨʽʢ; 

¶ ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʛʤʝʥʪʽʚ ʜʦ 20% ʥʘ ʨʽʢ; 

¶ ʟʨʦʩʪʘʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚ ï ʜʦ 60%; 

¶ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʤʦʚʣʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʚʯʘʩʥʦ, ï ʜʦ 95%; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʟʘʧʘʩʽʚ ï ʜʦ 20%; 

¶ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï ʜʦ 15%; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʦʙʣʘʜʥʘʥʥʷ ï ʜʦ 22%; 

¶ ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ï ʜʦ 30%; 

¶ ʜʦʜʘʪʢʦʚʝ ʟʘʣʫʯʝʥʥʷ ʜʦ ʢʨʘʾʥʠ ʽʥʚʝʩʪʠʮʽʡ ʫ ʨʦʟʚʠʪʦʢ ɯʥʜʫʩʪʨʽʾ 4.0 ï ʷʢ 

ʫ ʚʠʨʦʙʥʠʮʪʚʦ, ʪʘʢ ʽ ʚ ʮʝʥʪʨʠ R&D, ʽʥʢʫʙʘʪʦʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ɯ ʨʦʟʜʽʣʫ 

 

1. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʟʥʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʩʽ ʩʬʝʨʠ ʙʽʟʥʝʩʫ ʪʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʎʷ ʽʥʪʝʛʨʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʠʥʮʠʧʦʚʠʭ ʟʤʽʥ ʫ ʪʦʤʫ, ʷʢ ʜʽʶʪʴ ʬʘʭʽʚʮʽ, ʤʝʥʝʜʞʝʨʠ, ʧʨʦʬʝʩʽʦʥʘʣʠ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʥʥʽʩʪʴ ʜʣʷ ʩʝʙʝ, ʩʚʦʾʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʢʣʽʻʥʪʽʚ, ʧʘʨʪʥʝʨʽʚ, ʜʦʩʷʛʘʶʯʠ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʩʧʽʣʴʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʮʽʣʝʡ ʰʚʠʜʰʝ, ʜʝʰʝʚʰʝ ʪʘ ʟ ʥʦʚʦʶ ʷʢʽʩʪʶ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ï ʮʝ ʥʘʩʠʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ, ʟʘʩʦʙʘʤʠ, ʩʠʩʪʝʤʘʤʠ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ. 

2. çɯʥʜʫʩʪʨʽʷ 4.0è ï ʮʝ ʥʘʩʪʫʧʥʘ ʬʘʟʘ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʜʝ ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ (ʮʠʬʨʦʚʽʟʘʮʽʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ) ʜʝ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʘʥʘʣʽʪʠʢʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big 

Data), ʧʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ, machine learning, m2m-ʢʦʤʫʥʽʢʘʮʽʾ, ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʘʜʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʨʦʙʦʪʽʚ ʪʦʱʦ. 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʚʽʜ ʣʽʥʽʡʥʦʾ ʜʦ ʤʝʨʝʞʝʚʦʾ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʽ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ: 

¶ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦ ʢʦʦʨʜʠʥʘʮʽʾ ʯʫʞʠʭ; 

¶ ʚʽʜ ʘʢʮʝʥʪʫ ʥʘ ʷʢʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʧʣʘʪʬʦʨʤʠ; 

¶ ʚʽʜ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʠʢʣʶʯʥʦ ʮʽʥʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʮʽʥʥʦʩʪʽ ʚʩʽʻʾ ʮʠʬʨʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ. 

3. ʇʨʦʚʽʜʥʦʶ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʦʟʨʽʟʥʝʥʠʭ ʛʨʘʬʽʯʥʠʭ ʽ ʪʘʙʣʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʩʢʣʘʜʫ 

ʧʨʦʝʢʪʥʦ-ʢʦʰʪʦʨʠʩʥʦʾ  ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʽʥʬʦ-ʛʨʘʬʽʯʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʻʜʠʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʶ 

ʩʠʩʪʝʤʦʶ. ʆʜʥʘʢ, ʫ ʨʝʘʣʽʷʭ ʚʽʪʯʠʟʥʷʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ ʪʘ ʩʠʩʪʝʤ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ BIMïʪʝʭʥʦʣʦʛʽʾ ʣʠʰʘʶʪʴʩʷ  ʜʦʧʦʤʽʞʥʠʤ 
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ʟʘʩʦʙʦʤ ʚʽʟʫʘʣʴʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ ʷʢ ʦʙôʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʽʥʚʝʩʪʫʚʘʥʥʷ. 

4. ʉʪʨʘʪʝʛʽʯʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʘʥʦʛʦ ʨʠʥʢʫ ʻ ʩʪʘʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ  

ʜʝʚʝʣʦʧʤʝʥʪʫ ʷʢ ʻʜʠʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʪʘ ʷʢ ʬʦʨʤʘʪʫ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ  ʙʫʜʽʚʥʠʮʪʚʦʤ. ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʩʪʨʘʪʝʛʽʯʥʽ ʜʦʤʽʥʘʥʪʠ, 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʧʝʨʝʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʟʤʽʩʪʫ ʪʘ ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ɺIM-ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ  

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ (ɹɼʇ) 

- ʚʽʜ ʧʨʦʩʫʚʘʥʥʷ  ʟʘʧʦʯʘʪʢʫʚʘʣʴʥʦʾ  ʽʥʚʝʩʪʠʮʽʡʥʦ-ʧʨʦʜʫʢʪʦʚʦʾ ʽʜʝʾ ʜʦ 

ʟʘʚʝʨʰʝʥʥʷ ʜʽʾ ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʢʦʥʪʨʘʢʪʫ. BIM-ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʥʝ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ  ʚʠʢʣʶʯʥʦ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʽʟʫʘʣʽʟʘʮʽʾ  ʭʦʜʫ 

ʧʨʦʝʢʪʥʦʛʦ ʮʠʢʣʫ. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀʏʅɽ ʇɯɼˆʈʋʅʊʗ ʌʆʈʄʋɺɸʅʅʗ ʎʀʌʈʆɺʆɻʆ 

ʇʈʆʉʊʆʈʋ ɺʀʂʆʅɸʅʅʗ ʇɯɼʈʗɼʅʀʍ ɹʋɼɯɺɽʃʔʅʀʍ ʈʆɹɯʊ 

 

ʇʨʦʚʝʜʝʥʦ  ʧʦʰʫʢ ʥʘʣʝʞʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ 

ʪʘ ʬʦʨʤʘʣʴʥʦ ʘʥʘʣʽʪʠʯʥʦʾ ʦʩʥʦʚʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ˇʨʫʥʪʽ BIMïʤʦʜʝʣʝʡ. 

 ɿʛʽʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʫʢʦʚʦʶ ʛʽʧʦʪʝʟʦʶ ʨʦʙʦʪʠ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ 

ʩʧʦʣʫʯʠʪʠ ʨʽʟʥʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʟʤʽʩʪʦʤ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʝʡ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʘ ʩʘʤʝ: BIM-ʪʝʭʥʦʣʦʛʽʾ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʷʢ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʛʣʘʤʝʥʪʫ 

ʨʦʟʧʦʜʽʣʫ ʟʤʽʩʪʫ ʙʽʟʥʝc-ʧʨʦʮʝʩʽʚ ʚʩʝʨʝʜʠʥʽ ʦʨʛʩʪʨʫʢʪʫʨʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʧʨʦʝʢʪʦʤ ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʤʝʥʪʫ, ʪʘʢ ʽ ʜʣʷ  ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ  ʫʟʛʦʜʞʝʥʥʷ ʝʪʘʧʘʤʠ, ʩʪʘʜʽʡ  ʪʘ ʨʦʙʽʪ  ɹɼʇ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ-ʨʦʙʦʪʘʤʠ ʷʢ ʩʢʣʘʜʦʚʠʤʠ ʬʨʦʥʪʫ ʨʦʙʽʪ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙôʻʢʪʫ; 

ʫʩʧʽʰʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʥʠʮʪʚʘ; SADT-ʤʦʜʝʣʶʚʘʥʥʷ ï ʪʘ ʛʝʦʤʝʪʨʠʯʥʘ 

ʝʢʦʥʦʤʝʪʨʠʢʘ ï ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʥʦʚʣʝʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ (ɹɼʇ) ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ ɹɼʇ ʫ 

ʬʦʨʤʘʪʽ ʚʽʨʪʫʘʣʴʥʦʾ ʢʦʤʘʥʜʠ; ʥʝʯʽʪʢʦ-ʣʦʛʽʯʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ñfuzzyò-

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ  ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɹɼʇ ʪʘ  ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʚʠʟʥʘʯʝʥʥʷ (ʽʥʜʠʢʘʮʽʶ) 

ʨʽʚʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʟʘʤʦʚʥʠʢʘ ʪʘ ʜʝʚʝʣʦʧʝʨʘ ʚ ʪʦʤʫ, ʱʦ ʨʽʚʝʥʴ ʜʠʨʝʢʪʠʚʥʠʭ 

ʚʠʤʦʛ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ  

ʚʠʤʦʛ ʱʦʜʦ ʧʨʦʝʢʪʫ ʙʫʜʫʪʴ ʜʦʜʝʨʞʘʥʽ.   

 

2.1 ʌʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʛʨʫʥʪʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʙʫʜʽʚʝʣʴʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 
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ʅʘ ʩʴʦʛʦʜʥʽ ʙʫʜʽʚʝʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʫʤʦʚʥʦ-ʟʘʤʢʥʫʪʫ, 

ʜʠʥʘʤʽʯʥʫ, ʚʽʨʦʛʽʜʥʫ ʚʝʣʠʢʫ, ʢʝʨʦʚʘʥʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʘ ʪʦʤʫ 

ʜʣʷ ʾʾ ʚʠʚʯʝʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʧʝʨʝʭʦʜʫ ʫ ʮʠʬʨʦʚʫ 

ʝʢʦʥʦʤʽʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ï ʣʦʢʘʣʴʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʠʩʪʝʤʘ (ʃʉɽʉ), ʦʩʥʦʚʘ 

ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

Å ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ (ʧʦʩʣʫʛʠ); 

Å ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʣʷʛʘʻ ʦʩʥʦʚʥʘ ʚʘʛʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʽ ʚʠʢʦʥʘʥʥʽ 

ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ, ʨʝʩʫʨʩʥʦ-ʣʦʛʽʩʪʠʯʥʝ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

Å ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʦʶ ʶʨʠʜʠʯʥʦʶ ʦʩʦʙʦʶ ʫ ʚʟʘʻʤʠʥʘʭ 

ʟ ʝʢʦʥʦʤʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʢʨʘʾʥʠ.  

ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʜʫʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʘʨʪʦ ʚʚʘʞʘʪʠ ʧʦʢʘʟʥʠʢ, ʱʦ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʙʠʚʘʻ ʩʫʪʥʽʩʪʴ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ.  

ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ WEF (ʘʥʛʣ. World Economic Forum ï 

ʄʽʞʥʘʨʦʜʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʬʦʨʫʤ) ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʢʨʘʾʥ ï ʯʣʝʥʽʚ WEF ʽ ʜʝʚ'ʷʪʠ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. 

ʂʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʢʨʘʾʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ [198,247] ʥʘ ʦʩʥʦʚʽ 10 ʬʘʢʪʦʨʽʚ, 

ʢʦʞʥʠʡ ʟ ʷʢʠʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʮʽʥʶʻʪʴʩʷ ʧʦ ʜʝʢʽʣʴʢʦʭ ʢʨʠʪʝʨʽʷʭ: 

1. ɼʠʥʘʤʽʟʤ ʝʢʦʥʦʤʽʢʠ (ʪʝʤʧʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʣʦʞʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ, ʨʽʚʝʥʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʦʚʘʨʽʚ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʡ ʽʥʰ.). 

2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ ʚʠʪʨʘʪʠ ʥʘ 

ʦʧʣʘʪʫ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʪʨʘʪʠ, ʟʚ'ʷʟʘʥʽ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤ 

ʩʪʠʤʫʣʶʚʘʥʥʷʤ, ʧʣʠʥʥʽʩʪʴ ʢʘʜʨʽʚ, ʧʨʦʛʫʣʠ). 

3. ɼʠʥʘʤʽʟʤ ʨʠʥʢʫ (ʦʙʩʷʛʠ ʩʧʦʞʠʚʯʠʭ ʚʠʪʨʘʪ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, 

ʥʝʮʽʥʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʽʩʣʷ ʧʨʦʜʘʞʫ, ʨʽʚʝʥʴ ʷʢʦʩʪʽ, ʜʠʟʘʡʥ). 

4. ʈʦʟʚʠʪʦʢ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ (ʩʪʘʥ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ, 
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ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʝʨʮʽʡʥʠʭ ʙʘʥʢʽʚ, ʨʠʥʦʢ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ). 

5. ʃʶʜʩʴʢʽ ʨʝʩʫʨʩʠ (ʪʝʤʧʠ ʨʦʩʪʫ ʥʘʩʝʣʝʥʥʷ, ʨʦʙʦʯʦʾ ʩʠʣʠ, ʨʽʚʝʥʴ 

ʙʝʟʨʦʙʽʪʪʷ, ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʨʽʚʝʥʴ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥ.). 

6. ʈʦʣʴ ʜʝʨʞʘʚʠ (ʯʘʩʪʢʘ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʜʦʭʦʜʽ 

ʢʨʘʾʥʠ, ʟʤʽʩʪ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʨʽʚʝʥʴ ʦʧʦʜʘʪʢʦʚʫʚʘʥʥʷ). 

7. ʈʝʩʫʨʩʠ ʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

8. ɻʦʪʦʚʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʦʨʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

9. ʇʦʣʽʪʠʢʘ ʢʨʘʾʥʠ ʫ ʚʽʜʥʦʰʝʥʥʽ ʥʦʚʦʚʚʝʜʝʥʴ (ʧʦʣʦʞʝʥʥʷ ʟ ʅʀʆʂʈ, 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʽʜʝʡ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ). 

10. ʉʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʘ ʦʙʩʪʘʥʦʚʢʘ (ʚʝʣʠʯʠʥʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʫ ʽ 

ʡʦʛʦ ʨʦʟʧʦʜʽʣ, ʪʨʫʜʦʚʽ ʚʽʜʥʦʩʠʥʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʽʥ.). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʨʷʜ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʝʨʰʽ ʤʽʩʮʷ 

ʧʦ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʟʘʡʤʘʶʪʴ ʗʧʦʥʽʷ, ʉʐɸ, ʅʽʤʝʯʯʠʥʘ, ʂʠʪʘʡ, ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ, ʐʚʝʡʮʘʨʽʷ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʪʝʦʨʽʶ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʚʭʦʜʠʪʴ ʧʦʥʷʪʪʷ çʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘè. ʂʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʻ ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʦʨʽʚ ʫʩʧʽʭʫ ʥʘ 

ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʬʽʨʤʠ). 

ʊʘʢ ʊ.ʂʦʥʦ ʨʦʟʛʣʷʜʘʻ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʬʽʨʤʠ ʷʢ ʧô̫ʪʠʨʽʚʥʝʚʫ, 

ʽʻʨʘʨʭʽʶ ʬʘʢʪʦʨʽʚ [88] (ʨʠʩ. 2.1):  

ʊʚʦʨʝʮʴ ʪʝʦʨʽʾ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʄ. ʇʦʨʪʝʨ, ʜʦʩʣʽʜʠʚʰʠ ʧʨʠʯʠʥʠ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʬʽʨʤ ʨʷʜʫ ʢʨʘʾʥ, ʚʠʜʽʣʠʚ 4 ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ 

(çʚʣʘʩʪʠʚʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè), ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʬʽʨʤ, ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 

ɺʽʥ ʥʘʟʚʘʚ ʾʭ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʤʙʫ [138]. 
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ʈʠʩ. 2.1 ɯʻʨʘʨʭʽʷ ʬʘʢʪʦʨʽʚ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʟʘ ʊ.ʂʦʥʦ 

 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʝʙʽʣʴʰʦʛʦ 

ʦʙʫʤʦʚʣʝʥʦ ʚʠʙʦʨʦʤ ʝʬʝʢʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʟʤʽʩʪ ʷʢʦʾ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʘʥʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʪʨʘʪʝʛʽʷ ʤʘʻ 

ʦʜʥʦʤʽʨʥʠʡ, ʢʦʥ'ʶʥʢʪʫʨʥʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʫʤʦʚʘʭ ʟʨʽʣʦʛʦ ʨʠʥʢʫ ʚʦʥʘ ʩʪʘʻ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ, ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ. 
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ʈʠʩ. 2.2 ɼʝʪʝʨʤʽʥʘʥʪʠ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ (çʅʘʮʽʦʥʘʣʴʥʠʡ ʨʦʤʙè) 

 

ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʩʪʨʘʪʝʛʽʷ ʜʘʥʘ ɯ.ɸʥʩʦʬʬʦʤ: 

çʉʪʨʘʪʝʛʽʷ ʻ ʥʘʙʽʨ ʧʨʘʚʠʣ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷ ʢʝʨʫʻʪʴʩʷ 

ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽè [5]. ɺʠʟʥʘʯʘʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʘʪʝʛʽʶ, ʚʽʥ 

ʟʘʧʨʦʧʦʥʫʚʘʚ 4 ʛʨʫʧʠ ʧʨʘʚʠʣ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʱʦ 

ʩʪʘʣʠ ʰʠʨʦʢʦ ʚʞʠʚʘʪʠʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʧʦ ʤʝʥʝʜʞʤʝʥʪʫ: 

Å ʧʨʘʚʠʣʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʬʽʨʤʠ; 

Å ʧʨʘʚʠʣʘ, ʧʦ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴʩʷ ʚʽʜʥʦʩʠʥʠ ʬʽʨʤʠ ʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ: ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʨʦʜʫʢʮʽʾ, ʪʠʧʠ ʩʧʦʞʠʚʘʯʽʚ, ʩʧʦʩʦʙʠ ʚʝʜʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ. ʎʝʡ ʥʘʙʽʨ ʧʨʘʚʠʣ ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʧʨʦʜʫʢʪʦʚʦ-ʨʠʥʢʦʚʘ 

ʩʪʨʘʪʝʛʽʷ; 

Å ʧʨʘʚʠʣʘ, ʱʦ ʫʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʥʦʩʠʥʠ ʽ ʧʨʦʮʝʜʫʨʠ ʚʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʘʮʽʾ 

(ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʢʦʥʮʝʧʮʽʷ); 

Å ʧʨʘʚʠʣʘ ʚʝʜʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʦʩʥʦʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʧʨʠʡʦʤʠ). 

 

ʉʪʨʘʪʝʛʽʷ ʬʽʨʤ, ʾʭ ʩʪʨʫʢʪʫʨʘ 

ʽ ʩʫʧʝʨʥʠʮʪʚʦ 
 

ʇʘʨʘʤʝʪʨʠ 

ʬʘʢʪʦʨʽʚ 
 

ʇʘʨʘʤʝʪʨʠ 

ʧʦʧʠʪʫ 

ɼʝʨʞʘʚʘ 

ʈʦʜʠʥʥʽ ʪʘ ʩʫʤʽʞʥʽ ʛʘʣʫʟʽ 

ɺʠʧʘʜʦʢ 
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2.2 ʇʦʰʫʢ ʪʘ ʚʽʜʙʽʨ ʤʝʪʦʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʧʦʪʨʝʙ ʮʠʬʨʦʚʦʛʦ 

ʘʜʤʽʥʩʪʨʫʚʘʥʥʷ ʜʽʷʣʴʥʽʩʪʶ ʧʽʷʨʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʠʤʠ 

ʨʦʙʽʪ ʚ ʜʝʚʝʣʦʧʝʨʩʢʦʤʫ ʧʨʦʝʢʪʽ  

 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʧʝʨʝʚʘʛʠ ʡ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ï ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʚʽʜʜʘʯʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ) ʩʫʢʫʧʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʚʠʷʚʣʝʥʥʷ ʡ ʦʮʽʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʠʧʫʩʢʘʻ ʧʦʨʽʚʥʷʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʨʝʩʫʨʩʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʩʪʨʫʢʪʫʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʦʮʽʥʢʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʡʤʘʻ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ. ɺʦʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʷʢ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʦʣʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʘʥʘʣʽʪʠʯʥʦʾ 

ʨʦʙʦʪʠ (ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ), ʪʘʢ ʽ ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ, ʧʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ 

ʘʥʘʣʽʟʫ (ʦʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ). 

ʊʘʢʫ ʦʮʽʥʢʫ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʊʘʢ ʰʠʨʦʢʦ ʚʽʜʦʤʽ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʙʦʨʫ 

ʧʽʜʨʷʜʯʠʢʘ ʥʘ ʧʽʜʨʷʜʥʠʭ ʪʦʨʛʘʭ (ʪʝʥʜʝʨʘʭ) ʝʢʩʧʝʨʪʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

[1,2,3,8,10,17,25-28]. 

ʋ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʠʨʦʙʥʠʯʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʦʮʽʥʢʠ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ çʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʦʪʨʠʤʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʦʛʦ ʽ ʧʦʛʦʜʞʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʩʫʢʫʧʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʙʠʚʘʻ ʚʩʽ (ʯʠ ʙʘʛʘʪʦ ʭʪʦ) ʘʩʧʝʢʪʠ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʽ ʫʪʨʠʤʫʶʯʫ ʫʟʘʛʘʣʴʥʶʶʯʽ ʚʠʩʥʦʚʢʠ ʽ ʨʝʟʫʣʴʪʘʪʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʙʘʟʠ ʧʦʨʽʚʥʷʥʥʷ (ʧʣʘʥʫ, ʥʦʨʤʘʪʠʚʽʚ, ʱʦ ʧʝʨʝʜʫʶʪʴ 

ʧʝʨʽʦʜʽʚ, ʜʦʩʷʛʥʝʥʴ ʥʘ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʘʭ, ʽʥʰʠʭ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʢʫè [3]. 
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ʇʨʠ ʦʮʽʥʮʽ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʧʨʠʧʫʩʢʘʻ 

ʧʦʨʽʚʥʷʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ, ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʥʫ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʤʝʪʦʜʦʣʦʛʽʷ ʽ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʾ ʦʮʽʥʢʠ ʥʝ ʻ ʚ 

ʜʦʩʪʘʪʥʴʦʤʫ ʩʪʫʧʝʥʽ ʨʦʟʨʦʙʣʝʥʠʤʠ. ɼʣʷ ʮʴʦʛʦ ʨʦʙʣʷʪʴʩʷ ʣʠʰʝ ʧʝʨʰʽ ʢʨʦʢʠ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ [3] ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ, ʱʦ ʩʢʣʘʜʘʻ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

ï ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʮʽʣʝʡ ʽ ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ; 

ï ʚʠʙʽʨ ʚʠʭʽʜʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʥʠʢʽʚ; 

ï ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʦʨʫ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʽ ʦʮʽʥʢʘ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ (ʤʽʩʮʴ, ʙʘʣʴʥʠʭ ʦʮʽʥʦʢ, 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʚʠʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʪ.ʧ.); 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʦʮʽʥʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʽʚʥʷʣʴʥʦʾ ʟʥʘʯʠʤʦʩʪʽ); 

ï ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʦʜʠʢʠ, ʪʦʙʪʦ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʛʨʘʤ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʦʮʽʥʦʢ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʥʠʭ ʦʮʽʥʦʢ; 

ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʠʭ, 

ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʦʮʽʥʦʢ ʨʝʘʣʴʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʡʩʥʦʩʪʽ; 

ï ʘʥʘʣʽʟ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʦʮʽʥʦʢ. ʉʢʣʘʜʥʽʩʪʴ 

(ʢʦʤʧʣʝʢʩʥʽʩʪʴ) ʢʘʪʝʛʦʨʽʾ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʽʜʭʦʜʽʚ ʜʦ ʾʾ ʦʮʽʥʢʠ. ʊʘʢ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʷʢ 

ʥʘʜʽʡʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ [17,22,25-28] ʷʢ ʩʪʽʡʢʽʩʪʴ [82], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʨʘʞʝʥʥʷ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴʩʷ ʚ ʩʪʘʪʠʩʪʠʯʥʽʡ ʟʚʽʪʥʦʩʪʽ. 

ʇʦʢʘʟʥʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ, ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʧʦ ʨʽʟʥʠʭ ʦʟʥʘʢʘʭ. ʊʘʢ ʟʘ ʬʦʨʤʦʶ 

ʚʠʨʘʞʝʥʥʷ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʘʨʪʽʩʥʽ, ʥʘʪʫʨʘʣʴʥʽ ʽ ʟʤʽʰʘʥʽ. 
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2.3 ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʢ ʚʠʢʦʥʘʚʮʽʚ ʜʝʚʝʣʦʧʝʨʩʴʢʭ 

ʧʨʦʝʢʪʽʚ 

 

ʄʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʾ ʉɽʉ ʫ ʚʠʛʣʷʜʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʙʘʟʫ ʜʣʷ ʨʽʰʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ [87,95,117,135] ʚʠʢʣʘʜʝʥʘ ʤʦʜʝʣʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʫ 

ʚʠʜʽ çʯʦʨʥʦʾ ʰʫʭʣʷʜʠè ʽʟ ʚʭʦʜʦʤ ʫ ʥʴʦʛʦ ʚʠʭʽʜʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

(ʩʠʨʦʚʠʥʠ, ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ) ʽ ʚʠʭʦʜʦʤ ʟ ʥʴʦʛʦ ʢʽʥʮʝʚʠʭ ʚʠʨʦʙʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʩʘʤʦʤʫ çʯʦʨʥʽʡ ʰʫʭʣʷʜʽè ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʭʽʜʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʢʽʥʮʝʚʽ ʯʠ ʚʠʨʦʙʠ ʧʨʦʮʝʩ ʾʭʥʴʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʮʽʻʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ.  

1.ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʩʪʘʜʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʙʪʦ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʩʪʘʜʽʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʚ ʮʠʢʣʽ ʾʾ ʚʽʜʪʚʦʨʝʥʥʷ. 

2.ʅʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʧʦʪʦʢʦʫʪʚʦʨʶʶʯʝ ʽ 

ʧʦʪʦʢʦʧʦʛʣʠʥʘʶʯʝ ʉɽʉ ʫ ʚʠʜʽ ʟʘʧʘʩʫ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ: 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʢʦʥʪʠʥʛʝʥʪʫ ʧʨʘʮʽʚʥʠʢʽʚ. 

3.ʅʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ: 

ʘ) ɺʠʨʦʙʣʝʥʘ ʧʨʦʜʫʢʮʽʷ ʫ ʚʠʜʽ ʾʾ ʧʦʪʦʢʫ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʜʦ ʩʧʦʞʠʚʘʯʘ 

ʯʝʨʝʟ ʨʠʥʦʢ; 

ʙ) ʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ (ʄʈ), ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴ ʩʧʦʞʠʪʫ ʯʘʩʪʠʥʫ 

ɿʇʇʄʈ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʽ ʄʈ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ (ʨʦʟʚʠʚʘʶʯʽ) ɿʇʇʄʈ, ï ʟ 

ʽʥʰʦʾ; 

ʚ) ʬʽʥʘʥʩʦʚʽ ʧʦʪʦʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʷʚʫ ʥʘʪʫʨʘʣʴʥʦ-

ʨʝʯʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʪʦʢʽʚ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴ ʩʧʦʞʠʪʫ ʯʘʩʪʠʥʫ ɿʇʇʄʈ, ʽ ʧʦʪʦʢʽʚ ʄʈ, ʱʦ ʨʦʟʚʠʚʘʶʪʴ 

ɿʇʇʄʈ; 

4. ʎʷ ʤʦʜʝʣʴ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʙʘʟʘ ʜʣʷ 
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ʚʠʷʚʣʝʥʥʷ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʥʘʦʯʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʉɽʉ. 

5. ʅʠʞʯʝ (ʨʠʩ. 2.3) ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʉɽʉ ʫ ʚʠʜʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʣʦʢʘʣʴʥʦʾ ʉɽʉ) ʙʝʟ ʚʠʢʣʘʜʝʥʠʭ ʚʠʱʝ ʥʝʜʦʣʽʢʽʚ 

çʤʦʜʝʣʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾè. 

 

 

ʈʠʩ. 2.3 ʄʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ (ʃʉɽʉ) 

ʆɿʄ 
 ̔ʌʈ 

ɼɿʄ ̔ ʌʈ 

 
 
 

ʆɿʄ ʽ ʌʈ 

 
 

ɿɿɺʄʈ 

 
ɿʄ ʽ ʌʈɹʇ 
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ʇʦʟʥʘʯʝʥʥʷ: 

ɿɿɺʄʈ ï ʟʘʧʘʩ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʃʉɽʉ; 

ɿʄ ʽ ʌʈɹʇ ï ʟʘʧʘʩ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ; 

ɼɿʄ ʽ ʌʈ ï ʜʝʨʞʘʚʥʠʭ ʟʘʧʘʩ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ; 

ʆɿʄ ʽ ʌʈ ï ʦʩʦʙʦʚʠʡ ʟʘʧʘʩ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚʣʘʩʥʠʢʽʚ 

ʬʽʥʘʥʩʦʚʦʛʦ ʢʘʧʽʪʘʣʫ. 

I ï ʧʦʪʽʢ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʇɺʇ) ʫ ʜʘʥʦʤʫ ʨʦʮʽ ʧʨʠ ʧʨʦʩʪʦʤʫ 

ʚʽʜʪʚʦʨʝʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ; 

ɯɯ ï ʇɺʇ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫ ʜʘʥʦʤʫ ʨʦʮʽ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ï 

ʨʝʩʫʨʩʦʚʽʜʜʘʯʽ; 

ɯɯɯ ï ʇɺʇ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫ ʜʘʥʦʤʫ ʨʦʮʽ ʟʘ ʨʘʭʫʥʦʢ ʝʢʩʪʝʥʩʠʬʠʢʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ɿɿɺʄʈ; 

IV ï ʪʝ ʞ, ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ 

ʧʠʪʦʤʠʭ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ; 

V ï ʪʝ ʞ, ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

VI ï ʧʦʪʽʢ ʜʦʧʦʤʽʞʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʚ ʜʘʥʦʤʫ ʨʦʮʽ ʜʣʷ ʚʣʘʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʩʧʦʞʠʪʦʾ ʯʘʩʪʠʥʠ ɿɿɺʄʈ, ʟ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ ʽ ʾʭ ʧʦʧʦʚʥʝʥʥʷ, ï ʟ ʽʥʰʦʾ. 

1. ʇʦʪʽʢ ʜʦʭʦʜʽʚ, ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

2. ʇʦʪʽʢ ʜʦʭʦʜʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɸ ï ʧʦʪʽʢ ʄʈ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʰʢʦʜʫʚʘʥʥʽ ʩʧʦʞʠʪʦʾ ʯʘʩʪʠʥʠ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʄʈ: ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ (ʆʌ) ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (ɽʈ), 

ʩʠʨʦʚʠʥʠ, ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪ.ʽʥʰ.; 

ɹ ï ʪʝ ʞ, ï ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʧʘʩʫ ʦʙʦʨʦʪʥʠʭ ʢʦʰʪʽʚ; 

ɺ ï ʧʦʪʽʢ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʟʚʽʣʴʥʠʣʠʩʷ; 

ɾ ï ʧʦʪʽʢ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ; 

ɾ ï ʪʝ ʞ, ï ʄʈ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ɿʄ ʽ ʌʈɹʇ; 

ɻ, ɼ, ɽ ï ʧʦʪʦʢʠ ʄʈ, ʘʥʘʣʦʛʽʯʥʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʦʢʘʤ ɸ, ɹ ʠ ɺ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ɿɿɺʄʈ; 

ʘ, ʙ ʠ ʚ ï ʬʽʥʘʥʩʦʚʽ ʧʦʪʦʢʠ ʚʠʪʨʘʪ, ʱʦ ʚʠʥʠʢʣʠ ʫʪʚʦʨʝʥʠʭ ʧʨʠ ʧʨʠʜʙʘʥʥʽ 

ʄʈ, ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴ ʩʧʦʞʠʪʫ ʯʘʩʪʠʥʫ ɿɿɺʄʈ ʽ ʧʦʟʥʘʯʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʧʦʪʦʢʽʚ 

ɸ; ɹ; ɺ. 

ʛ, ʜ, ʝ ï ʬʽʥʘʥʩʦʚʽ ʧʦʪʦʢʠ ʚʠʪʨʘʪ, ʱʦ ʚʠʥʠʢʣʠ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʄʈ, ʱʦ 

ʟʙʽʣʴʰʫʶʪʴ ɿɿɺʄʈ ʽ ʧʦʟʥʘʯʝʥʠʭ ʫ ʚʠʛʣʷʜʽ ʧʦʪʦʢʽʚ ɻ; ɼ; ɽ. 

ʞ ï ʬʽʥʘʥʩʦʚʠʡ ʧʦʪʽʢ ʚʠʪʨʘʪ, ʱʦ ʚʠʥʠʢʣʠ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʄʈ, ʱʦ 

ʚʽʜʰʢʦʜʦʚʫʶʪʴ ɿʄ ʽ ʌʈɹʇ. 

ʜ ï ʧʦʪʽʢ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ ɿʄ ʽ ʌʈɹʇ ʜʦ ɼɿʄ ʽ ʌʈ. 

ʣ ï ʪʝ ʞ, ʚʽʜ ɼɿʄ ʽ ʌʈ ʜʦ ɿʄ ʽ ʌʈɹʇ. 

ʞ ï ʬʽʥʘʥʩʦʚʠʡ ʧʦʪʽʢ ʚʠʪʨʘʪ, ʱʦ ʚʠʥʠʢ ʧʨʠ ʧʨʠʜʙʘʥʥʽ ʄʈ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ 

ɿʄ ʽ ʌʈɹʇ ʽ ʧʦʟʥʘʯʝʥʠʭ ʫ ʚʠʜʽ ʧʦʪʦʢʫ ɾ. 

ʟ ï ʬʽʥʘʥʩʦʚʠʡ ʧʦʪʽʢ ʚʠʪʨʘʪ ʫ ʚʠʛʣʷʜʽ ʜʠʚʽʜʝʥʜʽʚ ʽ ʥʘʜʧʨʠʙʫʪʢʫ, ʱʦ 

ʚʠʧʣʘʯʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚʣʘʩʥʠʢʘʤ ʬʽʥʘʥʩʦʚʦʛʦ ʢʘʧʽʪʘʣʫ ʽ ʤʝʥʝʜʞʝʨʘʤ ʜʘʥʦʾ ʉɽʉ. 

ʽ ï ʬʽʥʘʥʩʦʚʠʡ ʧʦʪʽʢ ʧʦʜʘʪʢʽʚ ʽ ʽʥʰʠʭ ʧʣʘʪʝʞʽʚ, ʚʠʧʣʘʯʫʚʘʥʠʭ ʜʝʨʞʘʚʽ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʻ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ (ʉɽʉ). 
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ʇʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʉɽʉ ʬʫʥʢʮʽʦʥʫʻ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ.  

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʩʧʦʣʫʯʝʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʟʘʧʘʩʽʚ ʽ ʧʦʪʦʢʽʚ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʦ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʭʦʜʷʯʠ, ʚʽʜʥʦʩʷʪʴʩʷ ʦʙ'ʻʢʪʠ ʪʘ ʦʩʥʦʚʥʽ ʬʦʥʜʠ 

ʦʙʦʨʦʪʥʽ ʢʦʰʪʠ ʽ ʧʨʘʮʽʚʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʯʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ (ɿɺʄʈ).  

ʅʘ ʨʠʩ. 2.3 ʮʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ ʟʘʧʘʩʫ ʨʽʟʥʦʨʽʜʥʠʭ 

ʦʙ'ʻʢʪʽʚ (ʝʣʝʤʝʥʪʽʚ) ɿɿɺʄʈ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʛʨʠʚʥʝʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 

ʚʠʪʨʘʪ ʥʘ ʾʭ ʩʪʚʦʨʝʥʥʷ. ɼʦ ʩʢʣʘʜʫ ʮʠʭ ʨʝʩʫʨʩʽʚ ʚʭʦʜʷʪʴ ʦʙ'ʻʢʪʠ ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ, ʛʨʦʰʦʚʽ ʦʙʦʨʦʪʥʽ ʢʦʰʪʠ, ʧʨʘʮʽʚʥʠʢʠ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ. 

ʇʽʜʧʨʠʻʤʩʪʚʦ ʻ ʧʦʪʦʢʦʩʪʚʦʨʶʶʯʦʶ ʩʠʩʪʝʤʦʶ. ʊʦʙʪʦ ʚʦʥʦ ʩʪʚʦʨʶʻ 

ʧʦʪʽʢ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ʅʘ ʩʪʘʜʽʷʭ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʡ ʧʦʪʽʢ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʧʦʪʦʢʦʤ ʚʠʨʦʙʥʠʯʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʇɺʄʈ). ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʚʠʭʽʜʥʽ ʩʠʨʦʚʠʥʘ, ʦʩʥʦʚʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʢʫʧʣʝʥʽ ʥʘ ʨʠʥʢʫ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʢʽʥʮʝʚʽ ʚʠʨʦʙʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ 

ʥʘ ʨʠʥʦʢ. 

ʅʘ ʩʪʘʜʽʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʽʢ ʇɺʄʈ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʪʽʢ ʧʨʦʜʘʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʇʇʨʄʈ). ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʜʝʨʞʫʻ ʜʦʭʦʜʠ, 

ʨʽʚʥʽ ʮʽʥʽ ʧʨʦʜʘʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʋ ʤʦʜʝʣʽ ʧʦʢʘʟʘʥʽ ʧʦʪʦʢʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ: I, II, III, IV, V, VI, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʧʦʪʦʢʦʫʪʚʦʨʶʶʯʫ ʩʠʩʪʝʤʫ. 

ʋ ʮʽʡ ʤʦʜʝʣʽ ʧʦʢʘʟʘʥʽ ʪʘʢʦʞ ʥʘʪʫʨʘʣʴʥʦ-ʨʝʯʦʚʠʥʥʽ ʧʦʪʦʢʠ ʄʈ : ɸ, ɹ, ʋ, 

ɻ, ɼ, ɽ, ɾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʧʦʪʦʢʦʧʦʛʣʠʥʘʶʯʫ 

ʩʠʩʪʝʤʫ. 

ʇʨʠ ʧʨʦʧʦʨʮʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʫʤʘ ʫʪʚʦʨʝʥʠʭ ʫ ʃʉɽʉ ʧʦʪʦʢʽʚ (ʫ 

ʮʽʥʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ) ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʧʦʪʦʢʽʚ, ʱʦ ʧʦʛʣʠʥʘʶʪʴʩʷ. 

ɿʘʟʥʘʯʝʥʽ ʥʘʪʫʨʘʣʴʥʦ-ʨʝʯʦʚʠʥʥʽ ʧʦʪʦʢʠ ʚ ʫʤʦʚʘʭ ʪʦʚʘʨʥʦʛʦ 
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ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʟʫʩʪʨʽʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʧʦʪʦʢʽʚ. 

ʅʘʪʫʨʘʣʴʥʦ-ʨʝʯʦʚʠʥʥʠʤ ʧʦʪʦʢʘʤ ɸ, ɹ, ʋ, ɻ, ɼ, ɽ, ɾ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʬʽʥʘʥʩʦʚʽ ʧʦʪʦʢʠ ʘ, ʙ, ʫ, ʤ, ʜ, ʝ, ʞ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʨʠʪʝʨʽʻʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʃʉɽʉ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʚʝʣʠʯʠʥʘ ʩʫʤʠ ʧʦʪʦʢʽʚ I, II, III, IV, V, VI ʫ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʦʜʠʥʠʮʶ ɿɺʄʈ. 

ʇʦʪʦʢʠ ʄʈ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʨʫʩʽ ʚ ʥʘʧʨʷʤʢʘʭ, ʧʦʢʘʟʘʥʠʭ 

ʚʝʢʪʦʨʘʤʠ.  

ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʘʜʘʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ ʫ ʚʩʽʭ ʬʦʨʤʘʭ ʾʭʥʴʦʛʦ 

ʧʨʦʷʚʫ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʦʢʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʜʦʧʦʚʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʪʦʢʘʤʠ. 

ʎʷ ʤʦʜʝʣʴ ʧʨʠʡʥʷʪʘ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʜʣ̫ ʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʾ. 

ʎʷ ʤʦʜʝʣʴ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ: 

ï ʨʦʟʛʦʨʥʫʪʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʩʪʝʤʠ (ʉɽʉ); 

ï ʚʠʷʚʣʝʥʥʶ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʶ: 

ʘ) ʮʽʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʉɽʉ; 

ʙ) ʧʦʢʘʟʥʠʢʽʚ ʮʽʣʝʡ ʉɽʉ ʽ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢʘʭ; 

ʚ) ʤʝʪʦʜʠʢʠ ʦʙʯʠʩʣʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ʛ) ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʉɽʉ ʽ 

ʡʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ; 

ʜ) ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʡ ʦʙʤʝʞʝʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʙʦʨʫ 

ʢʨʘʱʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʛʦ ʚʘʨʽʘʥʪʘ ʨʦʟʚʠʪʢʫ ʉɽʉ; 

ʝ) ʤʦʜʝʣʽ ʚʠʙʦʨʫ ʮʴʦʛʦ ʚʘʨʽʘʥʪʘ; 

ʞ) ʤʝʪʦʜʠʢʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʉɽʉ; 
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ʢ) ʧʨʦʧʦʨʮʽʡ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʃʉɽʉ; 

ʣ) ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʃʉɽʉ ʟ ʜʝʨʞʘʚʦʶ ʪʘ ʨʠʥʢʦʤ;  

ʥ) ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʛʣʷʜʫ ʃʉɽʉ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʮʠʢʣʫ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ; 

ʦ) ʪʠʧʽʚ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ 

ʝʢʩʪʝʥʩʠʚʥʠʭ ʽ ʽʥʪʝʥʩʠʚʥʠʭ ʬʘʢʪʦʨʽʚ; 

ʧ) ʧʨʠʯʠʥ ʚʽʜʤʽʥʥʦʩʪʽ ʦʜʥʦʨʘʟʦʚʠʭ ʽ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ ʧʦ ʟʤʽʩʪʫ ʽ 

ʨʦʟʤʽʨʥʦʩʪʽ. 

ï ʨʦʟʨʦʙʮʽ, ʫ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʩʠʩʪʝʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʩʠʩʪʝʤʘʤʠ) ʨʽʟʥʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ. 

ɿʦʚʥʽʰʥʴʦʶ ʦʟʥʘʢʦʶ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʻ ʢʦʥʢʫʨʝʥʪʥʦ-

ʟʜʘʪʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʦʾ ʥʝʶ ʧʨʦʜʫʢʮʽʾ [26,27,30,84,92].  

ʆʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʨʠʥʢʫ ʻ ʙʽʨʞʽ, ʘʫʢʮʽʦʥʠ, ʪʦʨʛʠ, ʪʝʥʜʝʨʠ. 

ʋ ʧʨʘʢʪʠʮʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʥʜʝʨʽʚ (ʪʦʨʛʽʚ) ʟ ʤʝʪʦʶ ʫʢʣʘʜʝʥʥʷ ʫʛʦʜ 

(ʜʦʛʦʚʦʨʽʚ ï ʧʽʜʨʷʜʫ) ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʧʽʜʨʷʜʥʠʢʦʤ ʥʘ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙ'ʻʢʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʚʘ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾ (ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʩʫʯʘʩʥʦʾ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ): ʤʽʥʽʤʫʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʮʽʥʠ ʪʘ ʤʽʥʽʤʫʤʫ ʪʨʠʚʘʣʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʨʦʟʛʣʷʥʫʪʦʛʦ ʦʙ'ʻʢʪʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʨʠʪʝʨʽʡ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ï ʤʽʥʽʤʫʤ ʪʝʨʤʽʥʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ 

(ʙʫʜʽʚʥʠʮʪʚʦ ʦʙ'ʻʢʪʘ) ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʶ ï ʤʘʢʩʠʤʫʤʫ ʨʝʩʫʨʩʦʚʽʜʜʘʯʽ 

(ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ) [65,66,68,152,177]. 

ʎʝ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ ʥʘʩʪʫʧʥʠʤ: 

ʊʨʠʚʘʣʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙ'ʻʢʪʘ, ʧʦ-ʧʝʨʰʝ, ʻ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ, ʧʦ-ʜʨʫʛʝ, ï ʚʝʣʠʯʠʥʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ (ɿʈ). 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ: 

  ʎʧ = ʂ ʭ ɽʬ        (2.1) 

  ʊ = 1 / ʎʧ = 1 / ʂ ʭ ɽʬ      (2.2) 

  ʊ = ʎʝ.ʧ / ʂ ʭ ɽʬ       (2.3) 
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ʜʝ ʂ ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʚʘʨʪʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʜʣʷ ʦʙ'ʻʢʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʆʇ); ɽʬ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ (ʨʝʩʫʨʩʦʚʽʜʜʯʘ); ʎʧ ï 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʦʙʩʷʛ ʚʣʘʩʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ɿʈ; ʎʝ.ʧ. 

ï ʧʦʨʽʚʥʷʥʥʘ (ʦʜʥʘʢʦʚʘ) ʫ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʝʨʽʦʜʽ ʮʽʥʘ ʥʘʪʫʨʘʣʴʥʦʾ ʦʜʠʥʠʮʽ 

ʧʨʦʜʫʢʮʽʾ ʜʘʥʦʛʦ ʚʠʜʫ; ʊ ï ʪʨʠʚʘʣʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʜʠʥʠʮʽ 

ʧʨʦʜʫʢʮʽʾ; ʊʽ.ʧ. ï ʪʝ ʞ, ʥʘʪʫʨʘʣʴʥʦʾ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ. 

ɿ ʮʠʭ ʬʦʨʤʫʣ ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ 

ʦʙ'ʻʢʪʘ  ʧʨʦʝʢʪʫʚʘʥʥʷ (ʆʇ) ʧʦ ʎʝ.ʧ. ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʩʧʦʨʫʜʞʝʥʥʷ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʝʨʝʜʥʴʦʨʽʯʥʽʡ ʚʝʣʠʯʠʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʻ ʙʽʣʴʰ 

ʥʠʟʴʢʘ ʮʽʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʻʶ 

[6,7,135,138,147,158,167] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ (ɽʬ.ʢʦʥ = ʤʘʭ) ʧʨʠ ʚʠʙʦʨʽ ʥʘʡʢʨʘʱʦʾ ʉɽʉ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ï ʾʾ 

ʮʽʥʦʶ. ʊʦʙʪʦ, ʢʨʠʪʝʨʽʡ ï ʤʘʢʩʠʤʫʤ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʨʝʩʫʨʩʦʚʽʜʜʘʯʽ) ʚʽʜʧʦʚʽʜʘʻ 

ʢʨʠʪʝʨʽʶ ï ʤʽʥʽʤʫʤ ʮʽʥʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ: 

ü ɿʜʘʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʡʤʝʥʰʫ ʮʽʥʫ ʧʨʦʜʫʢʮʽʾ 

ʦʙʫʤʦʚʣʝʥʘ ʟʜʘʪʥʽʩʪʶ ʤʘʪʠ ʤʝʥʰʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

ü ʉʦʙʽʚʘʨʪʽʩʪʴ ʷʚʣʷʻ ʩʦʙʦʶ ʚʘʨʪʽʩʥʫ ʬʦʨʤʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚ ʜʽʻʟʜʘʪʥʦʤʫ ʩʪʘʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʨʫʭʫ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ (ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙʦʨʦʪʥʠʭ ʢʦʰʪʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ʨʽʟʥʠʭ ʢʚʘʣʽʬʽʢʘʮʽʡ). 

ɺʠʢʦʨʠʩʪʘʥʽ ʪʘ ʩʧʦʞʠʪʽ ʨʝʩʫʨʩʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (ʧʨʦʧʦʨʮʽʾ). ʏʠʤ ʤʝʥʰʝ ʚʝʣʠʯʠʥʘ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, ʪʠʤ ʤʝʥʰʘ ʽ ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʠʭ (ʥʘ 

ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ) ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ 

ʧʽʜʭʦʜʽ ʜʦ ʦʧʣʘʪʠ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʆʩʢʽʣʴʢʠ ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʫʤʫ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 
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ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, ʦʩʪʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽ 

ʤʽʥʽʤʫʤ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ ʩʧʦʞʠʪʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʢʩʠʤʫʤʫ ʨʝʩʫʨʩʦʚʽʜʜʘʯʽ ʤʽʥʽʤʫʤʫ ʧʠʪʦʤʦʾ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʘʤʠ: 

ü ʧʦ-ʧʝʨʰʝ, ʪʝʤʧʠ ʟʥʦʩʫ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ (ʆʌ) ʚʽʜʩʪʘʶʪʴ ʚʽʜ 

ʪʝʤʧʽʚ ʨʦʩʪʫ ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ; ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʤʝʥʰʫʶʪʴʩʷ ʘʤʦʨʪʠʟʘʮʽʡʥʽ 

ʚʽʜʨʘʭʫʚʘʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ; 

ü ʧʦ-ʜʨʫʛʝ, ʪʝʤʧʠ ʨʦʩʪʫ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʪʝʤʧʽʚ ʨʦʩʪʫ 

ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʩʪ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ; 

ü ʧʦ-ʪʨʝʪʻ, ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

ʧʘʜʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʨʦʩʪʫ ʾʾ ʦʙʩʷʛʫ; ʫ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʥʠʞʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɯʩʥʫʶʯʘ ʥʘ ʩʴʦʛʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʆʊʉɹʇ) ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʦ ʜʦ ʫʤʦʚ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ü ʇʦ-ʧʝʨʰʝ, ʆʊʉɹʇ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʛʦ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4,7,11,16,24,35,37,50,66,80,83,127-134]. 

ü ʇʦ-ʜʨʫʛʝ, ʡʦʛʦ ʚʥʫʪʨʽʰʥʽ ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ (ɺʉʇ), ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʪʘʜʽʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʧʨʦʬʽʣʶ. 

ü ʇʦ-ʪʨʝʪʻ, ʨʦʟʤʽʱʝʥʥʷ ɺʉʇ ʧʦʚʠʥʥʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʽ ʟʘʩʦʙʽʚ. 

ü ʇʦ-ʯʝʪʚʝʨʪʝ, ʢʦʞʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʮʠʬʨʦʚʠʤ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʜʽʚʝʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʛʣʠ ʚʧʠʩʘʪʠʩʷ ʚ ʮʠʬʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʡ ʧʝʨʝʭʦʜʫ ʚ ʮʠʬʨʦʚʫ ʝʢʦʥʦʤʽʢʫ. 

ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

¶ ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙ'ʻʢʪʽʚ ʥʘ ʨʽʚʥʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʧʦʻʜʥʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʫʤʦʚʘʭ 

ɺɯʄ;  



76 

 

¶ ʈʦʟʨʦʙʢʘ ʧʨʘʚʦʚʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʮʠʬʨʦʚʠʭ ʚʽʜʥʦʩʠʥ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ (ʧʦʜʘʪʢʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʩʫʙʚʝʥʮʽʡ, ʢʨʝʜʠʪʫʚʘʥʥʷ, ʣʽʮʝʥʟʫʚʘʥʥʷ ʽ 

ʪ.ʽʥʰ.), ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʛʦʪʦʚʫ ʙʫʜʽʚʝʣʴʥʫ ʧʨʦʜʫʢʮʽʶ ʽ ʥʘ 

ʩʧʦʞʠʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʾʾ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ; 

¶ ɿʘʦʭʦʯʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ 

ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. 

ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʙʫʜʝ ʡʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʤʘʾʪʽʩʪʴ:  

¶ ʌʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʨʦʟʤʽʨʽʚ ʽ ʩʪʨʫʢʪʫʨ ʩʘʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ï ʩʧʽʚʽʩʥʫʚʘʥʥʷ 

ʽ ʢʦʥʢʫʨʝʥʮʽʷ ʚʝʣʠʢʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʜʨʽʙʥʠʭ, ʟʘʛʘʣʴʥʦʙʫʜʽʚʝʣʴʥʠʭ ʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ, ʢʦʤʙʽʥʦʚʘʥʠʭ ʽ ʧʨʦʩʪʠʭ ʽ ʪ.ʽʥʰ.;  

¶ ʉʪʨʫʢʪʫʨ ʦʨʛʘʥʽʚ ʢʝʨʫʚʘʥʥʷ ʩʘʤʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʬʽʨʤʘʤʠ. 

ʏʠʤ ʚʠʱʝ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʠʤ ʩʢʣʘʜʥʽʰʝ 

ʚʠʨʦʙʠʪʠ ʘʜʝʢʚʘʪʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʽ ʧʝʨʝʨʦʙʠʪʠ, ʪʠʤ ʙʽʣʴʰʝ ʯʠʩʣʦ ʢʦʥʪʘʢʪʽʚ ʙʫʜʝ ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ, ʱʦʙ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʠʪʠ ʩʠʪʫʘʮʽʶ. ʉʪʫʧʽʥʴ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʧʣʠʚʘʻ ʽ ʥʘ ʚʠʙʽʨ ʚʠʜʫ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ɯ.ɸʥʩʦʬʬ ʚʠʜʽʣʷʻ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [5]: 

1. ʋʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʪʨʘʧʦʣʷʮʽʾ (ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʧʣʘʥʫʚʘʥʥʷ), ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 

2. ʋʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʤʽʥ (ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ, 

ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʦʟʠʮʽʡ), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ 

ʩʪʫʧʝʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 

3. ʋʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʛʥʫʯʢʠʭ ʝʢʩʧʝʨʪʥʠʭ ʨʽʰʝʥʴ (ʨʘʥʞʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʜʘʯ; ʢʝʨʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʝʩʧʦʜʽʚʘʥʦʢ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʫʤʦʚ ʽʩʪʦʪʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʪʨʘʪʝʛʽʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʩʢʣʘʜʦʚʠʭ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʟʦʚʥʽʰʥʶ ʽ ʚʥʫʪʨʽʰʥʶ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 



77 

 

[2,5,25,48,105,167,165,159,108,117,120]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʘʮʽʾ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ 

ʦʙʫʤʦʚʣʝʥʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʧʣʠʚʦʤ ʮʠʭ ʩʬʝʨ ʥʘ ʭʘʨʘʢʪʝʨ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, 

ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʚʧʣʠʚʦʤ ʩʘʤʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʫ ʚʥʫʪʨʽʰʥʽʡ ʽ ʟʦʚʥʽʰʥʽʡ ʩʬʝʨʘʭ. ɿʘʛʘʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ 

ʮʠʬʨʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʥʫʢʘʣʴʥʠʭ ʤʦʪʠʚʽʚ ʧʨʠʡʥʷʪʪʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʅʘ ʨʠʩ 2.4. ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʢʣʘʜʦʚʠʭ ʮʠʬʨʦʚʦʾ ʩʪʨʘʪʝʛʽʾ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʉʝʨʝʜ ʩʢʣʘʜʦʚʠʭ ʩʪʨʘʪʝʛʽʾ ʮʠʬʨʦʚʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʠʜʽʣʠʤʦ ʥʘʩʪʫʧʥʽ: 

ʉʪʨʘʪʝʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ. ʌʦʨʤʫʻ ʧʨʘʚʠʣʘ ʽ 

ʧʨʠʡʦʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʥʢʽʚ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ. 

ɻʦʣʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʻ ʟʚ'ʷʟʦʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʜʘʯ (ʤʽʩʽʾ) 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʠʥʢʫ ʽ ʨʝʩʫʨʩʘʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʠʤʠ ʚʦʥʦ ʟʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚ ʩʪʨʘʪʝʛʽʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ; 

ʨʦʟʨʦʙʢʘ ʧʨʘʚʠʣ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʫ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

ʉʪʨʘʪʝʛʽʷ ʚʟʘʻʤʦʜʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʨʠʥʢʘʤʠ ʚʠʨʦʙʥʠʯʠʭ 

ʨʝʩʫʨʩʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʧʨʠʥʮʠʧʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʚʠʙʠʨʘʪʠ ʢʨʘʱʠʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ. ʎʷ ʩʢʣʘʜʦʚʘ ʮʠʬʨʦʚʦʾ ʩʪʨʘʪʝʛʽʾ 

ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʧʠʪ ʥʘ 

ʨʝʩʫʨʩʠ ʟ ʙʦʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʥʘ ʪʽʩʥʦ ʟʚ'ʷʟʘʥʘ ʟʽ ʩʪʨʘʪʝʛʽʻʶ ʟʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ. 
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ʈʠʩ. 2.4 ʉʭʝʤʘ ʩʢʣʘʜʦʚʠʭ ʮʠʬʨʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ʉʪʨʘʪʝʛʽʷ ʧʦʚʦʜʞʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʘʭ ʛʨʦʰʝʡ ʽ ʮʽʥʥʠʭ 

ʧʘʧʝʨʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʧʨʘʚʠʣ ʤʦʙʽʣʽʟʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʷʢ ʚ ʽʥʚʝʩʪʠʮʽʾ, ʪʘʢ ʽ ʜʣʷ ʨʽʰʝʥʥʷ ʧʦʪʦʯʥʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʟʘʜʘʯ. 

ʉʪʨʘʪʝʛʽʷ ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʘʢʮʽʡʥʠʭ ʚʠʪʨʘʪ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʨʦʟʨʦʙʠʪʠ ʨʝʛʣʘʤʝʥʪ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʨʽʟʥʠʭ ʮʠʬʨʦʚʠʭ 

ʪʨʘʥʩʘʢʮʽʡ: ʫʛʦʜ, ʢʦʥʪʨʘʢʪʽʚ, ʜʦʛʦʚʦʨʽʚ ʽ ʽʥ., , ʟʙʦʨʫ ʡ ʦʙʨʦʙʢʠ ʥʝʥʘʜʽʡʥʦʾ, 

ʥʝʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʷ ʩʪʨʘʪʝʛʽʷ ʧʦʚʠʥʥʘ ʨʦʟʨʦʙʠʪʠ ʧʨʠʡʦʤʠ ʚʠʙʦʨʫ 

ʢʨʘʱʠʭ ʟʘʤʦʚʥʠʢʽʚ (ʧʘʨʪʥʝʨʽʚ) ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʠʡʦʤʠ ʚʠʚʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʢʦʥʢʫʨʝʥʪʽʚ, ʧʨʠʡʦʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʦʪʝʥʮʽʡʥʠʭ ʧʘʨʪʥʝʨʽʚ ʩʪʽʡʢʦʾ 

ʧʨʠʭʠʣʴʥʦʩʪʽ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʩʪʽʡʥʦʛʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ 

ʥʠʤ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʟʘʜʘʯʝʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʧʨʦ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʘʨʪʥʝʨʽʚ ʧʦ ʪʨʘʥʩʘʢʮʽʷʭ. 

ʊʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ 

ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɹʇ 

 

ʊʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ  

ʉʪʨʘʪʝʛʽʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ 

 

ʉʪʨʘʪʝʛʽʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ʉʪʨʘʪʝʛʽʷ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ ɹʇ 
 

ʉʪʨʘʪʝʛʽʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ 
 

ʉʪʨʘʪʝʛʽʷ ʚʟʘʻʤʦʜʽʾ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʨʠʥʢʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ 

 

ʉʪʨʘʪʝʛʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ 

ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʘʭ  
 

ʎʠʬʨʦʚʘ ʩʪʨʘʪʝʛʽʷ ɹʇ 
 

ʉʪʨʘʪʝʛʽʷ ʟʥʠʞʝʥʥʷ 

ʪʨʘʥʩʘʢʮʽʡʥʠʭ ʚʠʪʨʘʪ 
 

ʉʢʣʘʜʦʚʽ ʮʠʬʨʦʚʦʾ ʩʪʨʘʪʝʛʽʾ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 
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ʉʪʨʘʪʝʛʽʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʉʪʨʘʪʝʛʽʷ ʧʦʚʠʥʥʘ 

ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʽ ʢʦʥʢʨʝʪʥʽ ʧʨʠʡʦʤʠ ʧʦ ʟʥʠʞʝʥʥʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʽ ʜʦʩʷʛʥʝʥʥʷ ʣʽʜʠʨʫʶʯʠʭ ʧʦʟʠʮʽʡ ʥʘ ʧʽʜʨʷʜʥʠʭ ʪʦʨʛʘʭ ʫ ʭʦʜʽ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʪʝʥʜʝʨʽʚ. ɺʦʥʘ ʧʦʚʠʥʥʘ 

ʨʦʟʨʦʙʠʪʠ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʷʢ ʟʘ ʨʘʭʫʥʦʢ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʪʨʘʪ ʧʦ 

ʚʩʴʦʤʫ "ʣʘʥʮʶʞʢʫ" ʥʘʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʚʽʜ ʚʠʙʦʨʫ ʽ ʧʨʠʜʙʘʥʥʷ ʜʽʣʷʥʢʠ 

ʟʘʙʫʜʦʚʠ ʜʦ ʩʧʦʨʫʜʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʇʽʜ ʩʪʨʘʪʝʛʽʻʶ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʫʤʽʻʪʴʩʷ ʚʠʙʽʨ ʤʝʪʦʜʽʚ (ʥʘʧʨʷʤʢʽʚ) ʧʽʜʪʨʠʤʢʠ ʽ ʨʦʟʚʠʪʢʫ 

ʣʦʛʽʩʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʽʚʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʮʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʩʪʨʘʪʝʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʘʱʫ ʬʦʨʤʫ ʚʽʜʪʚʦʨʝʥʥʷ: 

ʪʝʭʥʽʯʥʝ ʧʝʨʝʦʟʙʨʦʻʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʶ, ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʽ ʪ.ʽʥʰ. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʥʦʚʫ ʮʠʭ 

ʩʠʩʪʝʤ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠ ʩʪʠʤʫʣʠ, ʱʦ ʩʧʦʥʫʢʫʶʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʢʝʨʫʚʘʪʠʩʷ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʠʤʠ, ʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ 

ʽʥʪʝʨʝʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦ ʢʦʞʥʽʤ ʧʘʨʘʤʝʪʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʽ ʧʨʦʧʦʟʠʮʽʾ ʫ ʚʠʜʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.5. 

ʆʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʮʽʣʴʥʦ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʦ ʪʨʴʦʭ ʥʘʧʨʷʤʢʘʭ: 

ï ʦʮʽʥʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

ï ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

ï ʦʮʽʥʢʘ ʛʥʫʯʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ.  

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʘʥʘʣʽʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʠʙʽʨ ʥʦʤʝʥʢʣʘʪʫʨʠ 
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ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ.  

 

 
 

ʈʠʩ. 2.5 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ɺʠʟʥʘʯʠʤʦ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʡ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʽʚ 

ʩʧʦʞʠʚʘʯʽʚ, ʧʦʪʽʤ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ; 

ï ʨʦʟʨʦʙʢʘ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʗʢ ʚʽʜʟʥʘʯʘʻ ʷʧʦʥʩʴʢʠʡ ʧʨʦʬʝʩʦʨ ʊ. ʂʦʥʦ, ʙʽʣʴʰ 70% ʥʦʚʠʭ ʪʦʚʘʨʽʚ 

ʦʙʫʤʦʚʣʝʥʦ ʧʦʪʨʝʙʘʤʠ ʨʠʥʢʫ [88], ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʭ ʪʦʚʘʨʽʚ ʚʠʙʠʨʘʶʪʴʩʷ 
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ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

ʅʘ ʨʠʩ. 2.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʫʩʧʽʭʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʜʦʩʷʛʥʝʥʥʽ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

 

 
ʈʠʩ. 2.6 ʉʭʝʤʘ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʩʧʽʭʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ) 

 

ɺʠʜʽʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ ʽ ʧʦʜʘʣʴʰʫ ʾʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʚ ʩʪʨʘʪʝʛʽʶ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʫʤʦʚʘʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʨʘʤʢʘʭ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʠʥʢʫ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʬʽʨʤʠ) ʫ ʮʽʣʦʤʫ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʡʦʛʦ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʪʘ 

ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. 
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ʈʠʩ. 2.7 ɿʘʛʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ 

 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ: 

¶ ʇʦʛʽʨʰʝʥʥʷ ʬʘʢʪʦʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʟʥʠʞʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ, 

ʟʥʠʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ, ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪ.ʧ.); 

¶ ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʟʜʦʣʘʥʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʘʭ; 

¶ ʎʽʣʽ ʢʦʤʧʘʥʽʡ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʪʝʤʧʠ ʽʥʚʝʩʪʠʮʽʡ (ʥʝʙʘʞʘʥʥʷ ʟʤʽʥ ʟ 

ʦʩʪʨʘʭʫ ʚʪʨʘʪʠ ʚʠʩʦʢʠʭ ʜʦʭʦʜʽʚ, ʧʦʣʽʪʠʢʘ çʰʚʠʜʢʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʪʨʘʪè ʽ 

ʪ.ʽʥʰ.); 

¶ ɺʪʨʘʪʘ ʬʽʨʤʘʤʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ (ʟʘʩʪʘʨʽʣʽ ʩʠʩʪʝʤʠ 

ɼɾɽʈɽʃɸ ʇɽʈɽɺɸɻʀ 

¶ ˹͍͙͊;͙͟Υ wϧ5Σ ͔͙͎ͣ͊ͪͭͤ͟Σ ͍͙͙ͪͦ͋ͤͼ͍ͭͦ 
¶ ˽͔͔͚ͦͨͪ͒ͤ͜ ͍͒ͦͫ͒͜ ͍ͻ͔ͦ͒͗ͤͤΎ ͍ ͙ͪͤͦ͟ 
¶ ˾͔͙ͫͯͪͫΥ ͊ͨͭ͊͟͜͡Σ ͍͙͙ͪͦ͋ͤ;͜ ͨͦͭͯ͗ͤͦͫͭ͜Σ ͎͍ͭͦͪͦ͊ 
ͣ͊ͪ͊͟Σ ͒ͦͫͭͯͨ ͒ͦ ͙͙͒ͫͭͪ͋ΩΌͭͦͪͫΈ͙͟ͻ ͍͊ͤ͊͟͜͡ 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʀʅʂʋ 

ʇʈʆɼʋʂʊʋ 

¶ ˴ͦͤͼ͔ͤͭͪ͊ͼ͜Ύ 
¶ ˿ͭͯͨͤ͜Έ ͪͦͫͭͯ 
¶ ˽ͦ ͔ͭͤͼ͊͜͡ ͙ͪͤͯ͟ 
¶ ˤͻ͒ͤ͜͜ ͋͊ͪΩΊ͙ͪ 
¶ ͙̉ͫͦ͡ ͔͍ͦͤͯͪͤͭ͟͟͜ 
¶ ˱ ͭΦ ͤ͜΄Φ 

 

ʉʊʈɸʊɽɻɯʗ ʇʈʆʅʀʂʅɽʅʅʗ ʅɸ 

ʈʀʅʆʂ 

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʚʭʦʜʫ 
¶ ˽ͪͦͣ͗ͦ͜͟ ;͊ͫͯ ͘ ͔ͣͦͣͤͭͯ мς͎ ͦ 
͍ͻ͎͒ͤͦͦ͜ 
¶ ˴͜͡Έͫͭ͟͜Έ ͙ͭͻΣ ΅ͦ ͍͔͗ ͍͍͚͜΄͙͡ 
¶ ˿ͭ͊͒͜Ύ ͙͗ͭͭΊ͍͎ͦͦ ͼ͙ͯ͟͡ ͨͪͦ͒ͯͭͯ͟ 

ʆʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ 
¶ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͜ ͙ͪͦͪͦ͋͘͟ όwϧD) 
¶ ˾͔͊ͣ͊͟͡ 
¶ ˨͙͙ͫͭͪ͋ΩΌͼ͜Ύ 
¶ ˾͍͙ͦͭͦ͘͟ ͨͪͦ͒͊͗ͯ 
¶ ˤ͙͙ͭͪ͊ͭ ͤ͊ ͍ͨͪͦͫͯ͊ͤͤΎ ͍ͭͦ͊ͪͯ 

ʉʬʝʨʘ ʢʦʥʢʫʨʝʥʮʽʾ 
¶ ˤ͔ͫΈ ͙ͪͤͦ͟ ;͙ ͔͙͚ͦͪͣ͟ ͔͎͔ͫͣͤͭ 
¶ ͍̇ͤͦ͜͜ ;͙ ͔ͤͼ͍ͤͦ͜͜ ͔͙ͣͭͦ͒ ͍͔͔͒ͤͤΎ 
͔ͦͤͯͪͤͭͤͦ͟͟͝ ͋ͦͪͦͭΈ͙͋ 

 

ʂʆʅʂʋʈɽʅʊʅɽ 
ʇʆɿʀʎɯʆʅʋɺɸʅʅʗ 

ɿʘʛʘʣʴʥʝ ʜʣʷ ʚʩʽʭ 
ʨʠʥʢʽʚ 
¶ ̇ͤ͊͜ 
¶ ̒ͫͭ͟͜Έ 
¶ ˿͔ͨͼ͙ͺ͜;͔ͤ 
¶ ˽͔͍ͤ͜ ͨ ͙͙ͦ͊ͤ͘͟͟ ͙ͪͤͯ͟ 
ͨͪͦ͒ͯͭͯ͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ 
͔͍ͫͪͫ͜ 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ 
ʈɽɸʃɯɿɸʎɯɰ 
ʉʊʈɸʊɽɻɯɰ 
ʇʈʆʅʀʂʅɽʅʅʗ ʅɸ 
ʈʀʅʆʂ  

¶ ̉͊ͫͭ͊͟ ͙ͪͤͯ͟ 
¶ ˿ͭͯͨͤ͜Έ ͪͦͫͭͯ ;͙͊ͫͭ͟ 
͙ͪͤͯ͟ 
¶ ˨ͦͻ͒͜ ͍͒͜ ͍͔͙ͤͫͭ͜ͼ͚͜ 
¶ ˨ͦͻ͒͜ ͍͒͜ ͨͪͦ͒͊͗ͯ 
¶ ˤ͙ͤ͊ͤͤ͘Ύ ͙ͪͤͦͣ͟ 
͍͎ͤͦͦͦ ͨͪͦ͒ͯͭͯ͟ 
¶ ˨ͦͫΎ͎͔ͤͤͤΎ ͨͪͦ͒ͯͭͦͣ͟ 
͔ͭ͊ͨͯ ͪͦͫͭ͘͜͜͡Σ ͭͦ΅ͦ 
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ʢʝʨʫʚʘʥʥʷ ʬʽʨʤʦʶ, ʤʦʨʘʣʴʥʠʡ ʽ ʬʽʟʠʯʥʠʡ ʟʥʦʩ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪ.ʽʥʰ.); 

¶ ʆʩʣʘʙʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʨʝʛʽʦʥʽ. 

ɿʥʘʶʯʠ ʧʨʠʯʠʥʠ ʚʪʨʘʪʠ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦ ʧʦʚʠʥʥʦ ʬʦʨʤʫʚʘʪʠ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ 

ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʠʟʠʪʠ ʘʙʦ ʫʩʫʥʫʪʠ ʾʭ ʚʧʣʠʚ. 

ɿʘʜʘʯʘ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʾ ʦʩʚʦʻʥʥʷ ʨʠʥʢʫ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʽ ʟʤʽʮʥʝʥʥʷ 

ʧʦʟʠʮʽʡ ʚ ʦʩʚʦʻʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʦʥʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ (ʉɿɻ) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʪʘʢʫ ʩʪʨʘʪʝʛʽʶ ʦʩʚʦʻʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʉɿɻ (ʪʦʙʪʦ ʚʠʙʨʘʪʠ 

ʪʘʢʽ ʦʙ'ʻʢʪʠ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʚʠʜʽʚ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʽ ʨʝʤʦʥʪʥʦ-

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʨʠʥʢʽʚ ʟʙʫʪʫ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʾʭ ʦʩʚʦʻʥʥʷ), 

ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʠʣʘ ʧʽʜʧʨʠʻʤʩʪʚʫ ʤʘʢʩʠʤʫʤ ʧʨʠʙʫʪʢʫ ʷʢ ʫ ʜʘʥʠʡ ʯʘʩ, ʪʘʢ ʽ ʚ 

ʩʪʨʘʪʝʛʽʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

ɽʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ (ɽʄʄ) ʨʽʰʝʥʥʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʙʫʪʠ 

ʟʘʧʠʩʘʥʘ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

IT=× ʍit ʋit I itk ʂit ʂɹt ʉit+ Sit ɽin Rit    (2.4) 

ʜʝ I ï ʚʠʜ ʦʙ'ʻʢʪʽʚ ʽ ʨʦʙʽʪ; t ï ʨʽʢ ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ; ʍit ï ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ 

1-ʛʦ ʚʠʜʫ ɹʄʈ ʫ t-ʤy ʨʦʮʽ; ʋit ï ʧʨʠʨʽʩʪ 1-ʛʦ ʚʠʜʫ ʨʦʙʽʪ ʫ t-ʤy ʨʦʮʽ; Iitk ï 

ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ʜʣʷ ʧʨʠʨʦʩʪʫ 1-ʛʦ ʨʦʙʽʪ ʫ t-ʤy ʨʦʮʽ; ʟ k-ʛʦ ʜʞʝʨʝʣʘ (k = 

1 ï ʧʨʠʙʫʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, k = 2 ï ʢʨʝʜʠʪʠ ʙʘʥʢʫ); ʂit ï ʧʠʪʦʤʽ ʢʘʧʽʪʘʣʴʥʽ 

ʚʢʣʘʜʝʥʥʷ ʚ ʦʙ'ʻʢʪʠ ʚʠʜʫ 1 ʫ t-ʤy ʨʦʮʽ; ʂɹt ï ʢʨʝʜʠʪʠ ʙʘʥʢʫ ʬʽʨʤʽ ʚ t-ʤy ʨʦʮʽ; 

ʉit ï ʮʽʥʘ ʟʘ ʦʜʠʥʠʮʶ 1-ʛʦ ʚʠʜʫ ɹʄʈ ʫ t-ʤy ʨʦʮʽ; Sit ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ 1-

ʛʦ ʚʠʜʫ ɹʄʈ ʫ t-ʤy ʨʦʮʽ; ɽin ï ʝʬʝʢʪ ʚʽʜ ʟʘʭʦʜʽʚ ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ; ʇit ï ʯʘʩʪʢʘ ʧʨʠʙʫʪʢʫ ʚ ʦʙʩʷʟʽ ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ t-ʤy ʨʦʮʽ; Rit ï ʯʘʩʪʢʘ ʧʨʠʙʫʪʢʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʚʩʝ 

ʚʠʨʦʙʥʠʮʪʚʦ; Ŭ ï ʚʝʣʠʯʠʥʘ ʙʘʥʢʽʚʩʴʢʦʛʦ ʚʽʜʩʦʪʢʘ ʚ t-ʤy ʨʦʮʽ. 

ʈʦʟʨʦʙʮʽ ʽ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ɽʄʄ ʧʦʚʠʥʥʠʡ ʧʝʨʝʜʫʚʘʪʠ ʨʷʜ ʨʦʙʽʪ ʽ 

ʜʦʩʣʽʜʞʝʥʴ, ʟʚ'ʷʟʘʥʠʭ ʟ ʚʠʚʯʝʥʥʷʤ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʦʩʣʫʛ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʚʠʚʯʘʻʪʴʩʷ ʦʙʣʘʩʪʴ ʤʦʞʣʠʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʜʘʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʴ ï ʷʢʽ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ ʽ ʚʠʜʠ ʨʦʙʽʪ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʚʢʣʶʯʘʶʯʠ ʪʽ, ʢʦʪʨʽ ʫʞʝ ʚʠʨʦʙʣʷʶʪʴʩʷ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʠʚʯʘʻʪʴʩʷ ʨʠʥʦʢ ʦʙ'ʻʢʪʽʚ ʽ ʨʦʙʽʪ, ʚʠʨʦʙʣʝʥʠʭ ʽ 

ʤʦʞʣʠʚʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʇʦʯʘʪʢʦʚʦʶ ʨʦʙʦʪʦʶ ʫ ʚʠʚʯʝʥʥʽ ʨʠʥʢʫ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʩʧʦʞʠʚʘʯʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʶʪʴʩʷ ʪʽ, ʟ 

ʷʢʠʤʠ ʚʞʝ ʫʢʣʘʜʝʥʽ ʜʦʛʦʚʦʨʠ ʯʠ ʚʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʟ ʾʭ ʚʠʩʥʦʚʢʫ, ʽ ʦʢʨʝʤʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʽ ʩʧʦʞʠʚʘʯʽ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ ʦʜʥʽʻʾ ʟ ʮʝʥʪʨʘʣʴʥʠʭ 

ʧʨʦʮʝʜʫʨ ʻ ʡʦʛʦ ʩʝʛʤʝʥʪʘʮʽʷ, ʪʦʙʪʦ ʧʦʜʽʣ ʚʠʟʥʘʯʝʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ 

ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ ʥʘ ʦʢʨʝʤʽ ʛʨʫʧʠ, ʦʙ'ʻʜʥʘʥʽ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʥʫʪʨʽʰʥʴʦʶ 

ʦʜʥʦʨʽʜʥʽʩʪʶ. 

ʇʦ ʢʦʞʥʦʤʫ ʚʠʜʽʣʝʥʦʤʫ ʩʝʛʤʝʥʪʫ ʟʙʠʨʘʻʪʴʩʷ ʜʦʢʣʘʜʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʦʞʠʚʘʯʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʨʽʚʝʥʴ ʜʦʭʦʜʽʚ, ʟʘʛʘʣʴʥʠʡ 

ʤʦʪʠʚ ʧʦʪʨʝʙ, ʜʠʥʘʤʽʢʘ ʧʦʪʨʝʙ ʽ ʪ.ʽʥʰ.). 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʬʽʨʤʠ-ʢʦʥʢʫʨʝʥʪʽʚ. ʗʢ 

ʥʘʡʙʽʣʴʰʝ ʚʘʞʣʠʚʽ ʜʘʥʽ ʧʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ 

ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ, ʦʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʯʘʩʪʢʘ ʫʯʘʩʪʽ ʚ ʨʠʥʢʫ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ ʽ 

ʜʝʷʢʽ ʽʥʰʽ. 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ 

ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʦʙʽʪ ʽ ʧʦʩʣʫʛ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʋ ʜʘʥʽʡ 

ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ ʤʠ ʨʦʟʫʤʽʻʤʦ ʧʽʜ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʽ 

ʧʦʩʣʫʛ ʾʭ ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʨʠʥʢʫ ʫ 

ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. 

ʋʢʨʫʧʥʝʥʥʦ ʚʩʽ ʩʢʣʘʜʦʚʽ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: 

1) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʣʘʩʪʠʚʦʤʫ ʜʘʥʦʤʫ ʚʠʜʫ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʘʙʦ 

ʨʦʙʽʪ; 

2) ʩʧʨʠʷʪʣʠʚʽ ʘʢʪʫ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʨʦʙʽʪ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʫʚʘʶʪʴʩʷ ʬʘʢʪʦʨʠ 2-ʡ ʛʨʫʧʠ, ʱʦ 
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ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʧʽʣʴʛʦʚʽ ʫʤʦʚʠ ʧʣʘʪʝʞʽʚ, ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʧʦʩʣʫʛ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʦʙʫʜʦʚʘʥʦʛʦ ʞʠʪʣʘ ʩʠʣʘʤʠ ʬʽʨʤʠ, ʱʦ ʡʦʛʦ ʧʦʙʫʜʫʚʘʣʘ. 

 

ɺ ʮʽʣʦʤʫ ʚʩʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ 5 ʛʨʫʧ: 

¶ ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ (ʪʝʭʥʽʯʥʽ, ʝʨʛʦʥʦʤʽʯʥʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ); 

¶ ɽʢʦʥʦʤʽʯʥʽ (ʮʽʥʘ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ, ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʽ ʪ.ʽʥ.); 

¶ ʆʨʛʘʥʽʟʘʮʽʡʥʽ (ʩʫʧʫʪʥʻ ʦʬʦʨʤʣʝʥʥʷ ʫʛʦʜ ʽ ʧʨʦʮʝʩʫ ʧʦʜʘʣʴʰʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ); 

¶ ʊʝʭʥʦʣʦʛʽʯʥʽ (ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ, 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ); 

¶ ɿʜʽʡʩʥʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʜʫʢʮʽʾ ʽ 

ʤʦʜʝʣʶʚʘʥʥʽ ʟʤʽʥʠ ʾʾ ʚʠʜʽʚ ʽ ʦʙʩʷʛʽʚ. 

 

ɺʩʷ ʙʫʜʽʚʝʣʴʥʘ ʧʨʦʜʫʢʮʽʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʨʦʙʣʝʥʘ ʽ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʘʥʘʣʽʟʫʻʪʴʩʷ ʧʦ ʚʩʽʤ ʧʨʠʚʘʪʥʠʤ ʽ ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɺʠʜʽʣʷʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʽ ʚʠʜʠ ʨʦʙʽʪ, ʧʦ ʷʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ (ʽ ʥʝ ʤʦʞʝ ʮʝ ʧʝʨʝʙʦʨʦʪʠ ʚ 

ʩʪʨʘʪʝʛʽʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ) ʽ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʠʤ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʚʠʭʦʜʫ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʠʡ ʨʽʚʝʥʴ, ʧʦ ʦʙ'ʻʢʪʘʤ ʽ ʚʠʜʘʤ ʨʦʙʽʪ, ʜʣʷ 

ʷʢʠʭ  

ʆʩʥʦʚʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʨʘʪʝʛʽʯʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʽ ʥʦʩʷʪʴ ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʭʘʨʘʢʪʝʨ. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʚʠʙʦʨʫ ʩʪʦʩʦʚʥʦ ʜʦ ʨʝʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʮʠʬʨʦʚʠʭ ʩʝʛʤʝʥʪʘʭ, ʨʝʘʣʴʥʠʤ ʨʝʩʫʨʩʥʠʤ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʤʝʥʝʜʞʤʝʥʪʫ ʚ 

ʨʘʤʢʘʭ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.8. 
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ʈʠʩ. 2.8 ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ɺʠʜʽʣʝʥʥʷ ʥʘ ʮʽʡ ʩʭʝʤʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʽ ʩʪʨʘʪʝʛʽʾ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʙʦʨʦʪʴʙʠ ʩʧʨʠʷʻ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʨʦʟʫʤʽʥʥʶ ʧʨʠʯʠʥ ʜʦʩʷʛʥʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʩʧʽʭʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʜʠ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʘʪʝʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʰʠʨʦʢʦ ʦʩʚʽʪʣʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʧʦ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʢʝʨʫʚʘʥʥʶ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʰʘʙʣʦʥʠ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʜʽʡ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʝʨʝʜʫʤʦʚ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʽ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

[17,22,26,28,30,82,87,105,114,120]. 

ɸʥʘʣʽʟ 

ɿʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ 

 

ɸʥʘʣʽʟ 

ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ 

 

ʂʦʥʢʫʨʝʥʪʥʘ ʩʪʨʘʪʝʛʽʷ 

ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ 

ʂʦʥʢʫʨʝʥʪʥʘ ʩʪʨʘʪʝʛʽʷ 

ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ 

ʉʪʨʘʪʝʛʽʷ ʧʦʚʝʜʽʥʢʠ: 

¶ ˹͊ͫͭͯͨ 

¶ ˻͋ͦͪͦͤ͊ 

¶ ˤ͒͜ͻ͒͜ ͘ ͙ͪͤͯ͟ 

 

ʎʽʣʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 

 

ʉʪʨʘʪʝʛʽʷ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʙʦʨʦʪʴʙʠ: 

¶ ˹͙͘Έ͙͟ͻ ͍͙ͭͪ͊ͭ 

¶ ˨͙ͺ͔͔ͪͤͼ͊͜ͼ͜͝ 
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ʇʦʥʷʪʪʷ ʪʘ ʦʮʽʥʢʘ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʬʽʨʤʠ (ʂʉʌ) ʪʨʘʢʪʫʻʪʴʩʷ ʚ 

ʨʦʙʦʪʽ ɯ.ɸʥʩʦʬʬʘ [5], ʷʢ ʧʦʟʠʮʽʷ ʬʽʨʤʠ ʚ ʢʦʥʢʫʨʝʥʮʽʾ, ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʚʠʤʽʨʥʠʢ 

ʧʦʣʦʞʝʥʥʷ ʬʽʨʤʠ ʥʘ ʨʠʥʢʫ. 

ʋ ʩʚʦʻʤʫ ʧʽʜʭʦʜʽ ʜʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ɯ.ɸʥʩʦʬʬ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʧʦʥʷʪʪʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʚ ʪʨʘʢʪʫʚʘʥʥʽ ʄ.ʇʦʨʪʝʨʫ. ʆʙʠʜʚʘ ʘʚʪʦʨʠ 

ʚʚʘʞʘʶʪʴ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʽ ʙʘʟʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʬʽʨʤʠ. ʇʨʠ ʮʴʦʤʫ ɯ.ɸʥʩʦʬʬ ʚʠʟʥʘʯʘʻ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʷʢ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, 

ʚʽʜʢʦʨʝʢʪʦʚʘʥʫ ʥʘ ʩʪʫʧʽʥʴ çʦʧʪʠʤʘʣʴʥʦʩʪʽè ʩʪʨʘʪʝʛʽʾ ʬʽʨʤʠ ʽ ʩʪʫʧʽʥʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʪʝʥʮʽʘʣʫ ʬʽʨʤʠ ʮʽʻʾ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʅʘ ʮʽʡ ʦʩʥʦʚʽ ɯ.ɸʥʩʦʬʬ ʧʨʦʧʦʥʫʻ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʘ 

ʂʉʌ: 

 ʂʉʌ = (If ï Ik) / (Io ï Ik) Ā Sf / So Ā Cf / Co ,    (2.10) 

ʜʝ If ï ʨʽʚʝʥʴ ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʬʽʨʤʠ; Ik ï ʢʨʠʪʠʯʥʘ ʢʨʘʧʢʘ 

ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʨʘʥʠʮʽ ʧʨʠʙʫʪʢʽʚ ʽ ʟʙʠʪʢʽʚ ʽ 

ʱʦ ʧʦʢʘʟʫʻ, ʱʦ ʦʙʩʷʛ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʠʞʯʝ ʮʽʻʾ ʢʨʘʧʢʠ ʥʝ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʦʜʝʨʞʘʥʥʷ ʜʦʭʦʜʫ (ʨʠʩ. 2.7); Io ï ʢʨʘʧʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ 

ʚʢʣʘʜʝʥʴ, ʧʽʩʣʷ ʷʢʦʾ ʟʙʽʣʴʰʝʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʜʦʭʦʜʫ; Sf, So ï ʜʽʶʯʘ ʽ çʦʧʪʠʤʘʣʴʥʘè ʩʪʨʘʪʝʛʽʷ ʬʽʨʤʠ; Cf, Co ï 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘʷʚʥʽ ʡ ʦʧʪʠʤʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʬʽʨʤʠ. 

ʇʦʢʘʟʥʠʢʠ Sf / So ʽ Cf / Co ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠʩʷ, ʥʘ ʜʫʤʢʫ ɯ.ɸʥʩʦʬʬʘ, ʷʢ 

ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʽ ʙʘʣʴʥʽ ʦʮʽʥʢʠ (ʧʦ ʰʢʘʣʽ ʚʽʜ 0 ʜʦ 1) ʩʪʫʧʝʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʜʽʶʯʦʾ ʯʠ ʩʪʨʘʪʝʛʽʾ ʥʘʷʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʬʘʢʪʦʨʘʤ 

ʦʧʪʠʤʘʣʴʥʦʾ ʯʠ ʩʪʨʘʪʝʛʽʾ ʦʧʪʠʤʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ. 

ʗʢʱʦ ʂʉʌ = 1, ʪʦ ʬʽʨʤʘ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʩʦʙʽ ʚʠʥʷʪʢʦʚʦ ʩʠʣʴʥʠʡ 

ʢʦʥʢʫʨʝʥʪʥʠʡ ʩʪʘʪʫʩ ʽ ʙʫʜʝ ʦʜʥʽʻʾ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ. 

ʗʢʱʦ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʧʦʢʘʟʥʠʢʽʚ (ʩʢʣʘʜʦʚʠʭ) ʂʉʌ ʜʦʨʽʚʥʶʻ 0, ʬʽʨʤʘ ʥʝ 

ʦʜʝʨʞʠʪʴ ʧʨʠʙʫʪʢʫ. 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʛʨʘʜʘʮʽʾ ʂʉʌ:  

0 < ʂʉʌ < 0,4 ï ʩʣʘʙʢʘ ʧʦʟʠʮʽʷ; 
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0,5 < ʂʉʌ < 0,7 ï ʩʝʨʝʜʥʷ ʧʦʟʠʮʽʷ;  

0,8 < ʂʉʌ < 1,0 ï ʩʠʣʴʥʘ ʧʦʟʠʮʽʷ; 

 

 ɿʙʠʪʢʠ  ʂʨʠʪʠʯʥʘ ʢʨʘʧʢʘ     ʂʨʘʧʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ  ʉʪʨʘʪʝʛʽʯʥʽ ʢʘʧʽʪʘʣʴʥʽ 

     ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ        ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ      ʚʢʣʘʜʝʥʥʷ ʚ ʉɿʍ 

                ʚʢʣʘʜʝʥʴ                 ʚʢʣʘʜʝʥʴ 

 

ʈʠʩ. 2.9 ɿʘʣʝʞʥʽʩʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʬʽʨʤʠ ʚʽʜ ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ 

 

ʉʪʨʘʪʝʛʽʯʥʠʡ ʫʩʧʽʭ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʬʽʨʤʠ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦ 

ʦʙʨʘʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʝ ʢʝʨʫʚʘʥʥʷ ʧʦ 

ʥʘʩʪʫʧʥʠʤ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʘʤ. 

ʅʘʧʨʷʤʦʢ ʧʝʨʰʠʡ: ʢʦʥʮʝʥʪʨʘʮʽʷ. 

ʋʩʧʽʭʫ ʜʦʩʷʛʘʻ ʪʦʡ, ʭʪʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʴ ʙʽʟʥʝʩ, ʷʢʠʤ ʟʘʡʤʘʻʪʴʩʷ, ʽ 

ʩʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʥʘ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʅʘʧʨʷʤʦʢ ʜʨʫʛʠʡ: ʮʠʬʨʦʚʽʟʘʮʽʷ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʚʠʭʦʜʫ ʥʘ ʥʦʚʽ ʨʠʥʢʠ, ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʽ ʟʘʜʘʯʽ.  

ʅʘʧʨʷʤʦʢ ʪʨʝʪʽʡ: ʘʢʪʠʚʥʝ ʦʩʚʦʻʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʦʩʚʦʻʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ.  

ʅʘʧʨʷʤʦʢ ʯʝʪʚʝʨʪʠʡ: ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʽ ʟʤʽʥʠ. 

ʉʘʤʦʶ ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʫ ʩʪʘʻ ʤʘʢʩʠʤʘʣʴʥʘ 

ʜʠʥʘʤʽʯʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴʥʦʛʦ 
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ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ, ʢʦʣʠ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʩʧʽʭʫ ʬʽʨʤʠ ʧʦʻʜʥʫʻ ʤʝʥʝʜʞʝʨʽʚ ʽ ʬʘʭʽʚʮʽʚ ʫ 

ʻʜʠʥʫ ʢʦʤʘʥʜʫ, ʱʦ ʬʦʨʤʫʻ ʩʪʨʘʪʝʛʽʶ ʷʢ ʧʨʦʛʨʘʤʫ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ ʩʪʨʘʪʝʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʽ ʛʨʫʧʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ɺʽʥ ʧʦʚʠʥʥʠʡ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʥʘʩʪʫʧʥʽ 

ʤʦʤʝʥʪʠ: 

¶ ʂʦʥʪʨʦʣʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʟʤʽʥʘ ʚ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʫʤʦʚʘʭ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʂʦʥʪʨʦʣʴ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʽʡ: ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫ; 

¶ ʂʦʥʪʨʦʣʴ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʤʽʥ: ʟʘʩʽʙ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʜʘʧʪʘʮʽʾ 

ʩʪʨʘʪʝʛʽʾ ʜʦ ʫʤʦʚ, ʱʦ ʟʤʽʥʠʣʠʩʷ. 

ʇʨʘʢʪʠʢʘ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʣʘʥʽʚ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʽʨʤʘʭ 

ʧʦʢʘʟʘʣʘ ʽʩʥʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʨʦʟʨʠʚʫ ʤʽʞ ʨʦʟʨʦʙʢʦʶ ʧʣʘʥʽʚ ʽ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷʤ ʫ ʞʠʪʪʷ, ʪʦʤʫ ʨʝʘʣʽʟʘʮʽʷ ʥʘʤʽʯʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʫ ʟ ʚʘʞʣʠʚʠʭ ʬʘʟ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʦʜʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʾ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʾʾ ʫʩʧʽʰʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʦʩʢʽʣʴʢʠ 

ʥʝʦʙʭʽʜʥʦ ʱʝ ʢʝʨʫʚʘʪʠ ʮʠʤ ʧʨʦʮʝʩʦʤ. 

ʉʫʪʴ ʢʝʨʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʧʦʣʷʛʘʻ ʚ ʧʨʘʚʠʣʴʥʽʡ ʦʮʽʥʮʽ 

ʪʝʥʜʝʥʮʽʡ, ʥʘʩʣʽʜʢʽʚ ʟʤʽʥ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ. 

ɯ.ɸʥʩʦʬʬ, ʨʦʟʛʣʷʜʘʶʯʠ ʧʠʪʘʥʥʷ ʯʦʤʫ ʥʝ ʩʧʨʘʮʴʦʚʫʻ ʩʪʨʘʪʝʛʽʯʥʝ 

ʢʝʨʫʚʘʥʥʷ, ʧʨʠʚʦʜʠʪʴ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʫʩʧʽʭʫ: 

¶ ʉʠʩʪʝʤʘ ʧʦʜʚʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʩʧʦʣʫʯʝʥʥʽ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; 

¶ ʉʪʨʘʪʝʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʱʦ ʦʟʥʘʯʘʻ ʢʦʥʪʨʦʣʴ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʦʟʠʮʽʾ ʦʢʫʧʥʦʩʪʽ ʚʠʪʨʘʪ; 

¶ ɼʽʶʯʘ ʩʠʩʪʝʤʘ ʟʘʦʭʦʯʝʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʛʦ ʨʠʟʠʢʫ; 
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¶ ʇʦʜʚʽʡʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʫ ʚʠʜʽ ʧʦʪʦʯʥʦʛʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʙʶʜʞʝʪʽʚ ʟ 

ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʩʪʨʘʪʝʛʽʯʥʦʾ ʨʦʙʦʪʠ; 

¶ ʇʽʜʛʦʪʦʚʢʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚ ʧʨʠʡʥʷʪʪʽ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʽ; 

¶ ʌʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʟʤʽʥʘʤ; 

¶ ʂʨʝʘʪʠʚʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʩʧʨʠʷʻ ʟʤʽʥʘʤ. 

ɼʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʮʝ ʪʨʠʚʘʣʠʡ 

ʝʪʘʧ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʜʦʩʢʦʥʘʣʶʚʘʥʥʷʤ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷʤ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ [72-74,76,78]. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ 

ʚ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʫ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʶʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʽ 

ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʨʦʙʦʯʦʾ ʩʠʣʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ ʢʝʨʫʚʘʥʥʷ: ʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʝʥʰʠʣʠ ʯʠʩʝʣʴʥʽʩʪʴ ʢʝʨʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʦʜʥʘʢ 

ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ɯʊ ʬʘʭʽʚʮʷʭ, ʧʽʜʚʠʱʝʥʦ ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʫ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ [185-192,205-218,224-226,236-238] 

ʨʦʟʛʣʷʥʝʤʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ï̫ ʢ ʧʣʘʪʬʦʨʤʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʢʦʥʢʫʨʝʥʪʦ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʣʶʯʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ: 

¶ ʄʝʨʝʞʝʚʘ ʩʪʨʫʢʪʫʨʘ, ʤʝʨʝʞʝʚʠʡ ʝʬʝʢʪ 

¶ ʈʝʩʫʨʩʦʪʚʦʨʝʥʥʷ (1+1=3) 

¶ ɺʥʫʪʨʽʰʥʷ ʚʘʣʶʪʘ, ʪʦʢʝʥʽʟʘʮʽʷ (ʦʜʠʥ ʽʟ ʥʘʧʨʷʤʢʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ) 

¶ çwin-win-win-winè ï ʚʠʨʦʙʥʠʢ ï ʧʨʦʜʘʚʝʮʴ ï ʧʦʢʫʧʝʮʴ ï ʚʣʘʩʥʠʢ 

ʧʣʘʪʬʦʨʤʠ 

¶ Digital twin ï ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʜʨʘʟʫ ʫ ʜʚʦʭ ʝʢʦʥʦʤʽʯʥʠʭ ʬʦʨʤʘʪʘʭ 

(ʚʽʨʪʫʘʣ ʪʘ ʘʥʘʣʦʛ) 

¶ ʇʣʘʪʬʦʨʤʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ï ɯʥʪʝʨʥʝʪ 

¶ ʂʘʧʽʪʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, ʜʘʥʽ ï ʨʝʩʫʨʩ 

ʅʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʚ ʋʢʨʘʾʥʽ (ɯʥʪʝʨʥʝʪ-

ʧʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʜʦ ʫʚʘʛʠ ʥʝ ʙʝʨʫʪʴʩʷ), ʱʦ ʾʭ ʤʘʻ ʙʫʪʠ 

ʩʪʚʦʨʝʥʦ ʧʨʠʥʘʡʤʥʽ ʜʦ 2025ɽ [91,175,176,185,186,188-194,204-255]: 
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¶ ɽʣʝʢʪʨʦʥʥʘ ʚʟʘʻʤʦʜʽʷ ʙʽʟʥʝʩʫ (e-contracting, e-invoicing, e-docflow). 

¶ ʇʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʙʽʟʥʝʩʫ (LegalTech, FinTech, 

InsurTech, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʙʣʦʢʯʝʡʥ (ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ 

ʪʦʱʦ). 

¶ ʇʣʘʪʬʦʨʤʠ ʝ-supply chain ʪʘ ʩʤʘʨʪ-ʣʦʛʽʩʪʠʢʠ. 

¶ ʇʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʦʩʚʽʪʷʥʩʴʢʽ, ʤʝʜʠʯʥʽ, 

ʪʨʘʥʩʧʦʨʪʥʽ, ʛʨʦʤʘʜʩʴʢʦʾ ʙʝʟʧʝʢʠ, ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʾ ʪʦʱʦ). 

¶ ʇʨʦʤʠʩʣʦʚʦ-ʚʠʨʦʙʥʠʯʽ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ (ʛʘʣʫʟʝʚʽ ʪʘ ʤʽʞʛʘʣʫʟʝʚʽ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʪʘ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ). 

¶ ʐʠʨʰʠʡ ʧʦʛʣʷʜ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʨʦʟʚʠʪʢʫ, 

ʟʦʢʨʝʤʘ, ʽ ʪ. ʟ. ʘʥʘʣʦʛʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽʥʥʦʚʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ ʢʣʘʩʪʝʨʽʚ. 

ʂʣʘʩʪʝʨʠ ʦʙôʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤʠ 

ï R&D-ʮʝʥʪʨʠ, ʣʘʙʦʨʘʪʦʨʽʾ, ʽʥʢʫʙʘʪʦʨʠ, ʘʢʩʝʣʝʨʘʪʦʨʠ, ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, 

ʚʝʥʯʫʨʥʽ ʬʦʥʜʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʢʦʤʘʥʜʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʙʽʟʥʝʩ, ʘ ʪʘʢʦʞ 

ʽʥʜʫʩʪʨʽʶ. ʆʜʠʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʢʣʘʩʪʝʨʘ ï ʤʽʞʛʘʣʫʟʝʚʽ ʘʣʴʷʥʩʠ. ʗʢ-ʦʪ, 

ʥʘʧʨʠʢʣʘʜ, ɭʚʨʦʧʝʡʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʘʣʴʷʥʩ, ʱʦ 

ʦʭʦʧʣʶʻ ʦʧʝʨʘʪʦʨʽʚ ʟʚôʷʟʢʫ, ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʮʝʥʪʨʠ, 

ʽʥʥʦʚʘʮʽʡʥʽ ʢʦʤʧʘʥʽʾ. ɸʣʴʷʥʩ ʨʦʟʨʦʙʣʷʻ ʨʽʰʝʥʥʷ ʜʣʷ ʙʝʟʧʽʣʦʪʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʜʽʥʥʷ ʪʦʱʦ. 

¶ ɼʝʨʞʘʚʘ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʢʣʘʩʪʝʨʽʚ ʪʘ ʘʣʴʷʥʩʽʚ 

ʯʝʨʝʟ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ, ʩʧʨʦʱʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ, ʛʘʨʤʦʥʽʟʘʮʽʶ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ. ʊʘʢʽ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʨʰʫ 

ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʩʝʢʪʦʨʘʤʠ ʡ ʢʦʤʧʘʥʽʷʤʠ, ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʧʦʨʘʮʽʡ ʪʘ ʩʪʘʨʪʘʧʽʚ. ɼʝʨʞʘʚʘ ʪʫʪ ʚʠʩʪʫʧʘʻ ʷʢ ʛʘʨʘʥʪ ʡ ʬʘʩʠʣʽʪʘʪʦʨ, 

ʜʦʧʦʤʘʛʘʻ ʩʪʘʨʪʘʧʘʤ ʫ ʩʪʨʫʢʪʫʨʫʚʘʥʥʽ ʫʛʦʜ, ʙʝʨʝ ʥʘ ʩʝʙʝ ʧʨʦʩʫʚʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ ʡ ʟʘʣʫʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ, ʟʘʦʭʦʯʫʻ ʦʙʤʽʥ ʜʘʥʠʤʠ. 

ʇʨʠʢʣʘʜʦʤ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʻʚʨʦʧʝʡʩʴʢʘ 

ʧʣʘʪʬʦʨʤʘ ʚʽʜʢʨʠʪʠʭ ʽʥʥʦʚʘʮʽʡ Startup, ʷʢʫ ʬʽʥʘʥʩʫʻ ɭʚʨʦʧʝʡʩʴʢʘ 

ʢʦʤʽʩʽʷ. 

¶ ʆʩʚʽʪʘ ï ʮʝ ʦʜʠʥ ʽʟ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤʠ (ʮʠʬʨʦʚʠʭ) 
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ʽʥʥʦʚʘʮʽʡ ʪʘ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʟʘʛʘʣʦʤ. ʉʪʚʦʨʝʥʥʷ, ʟʘʣʫʯʝʥʥʷ ʡ ʫʪʨʠʤʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʧʦʪʨʽʙʥʝ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ. ɿ ʧʦʷʚʦʶ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʘʻ ʧʦʧʠʪ ʥʘ ʥʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ. ɿʨʦʩʪʘʻ ʜʝʬʽʮʠʪ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʙʫʪʪʷ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʩʪʘʻ ʙʘʟʦʚʦʶ 

ʧʦʪʨʝʙʦʶ. ʅʘʧʨʠʢʣʘʜ, ʥʠʥʽ ʩʘʤʝ ʙʨʘʢ ʢʘʜʨʽʚ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʰʢʦʜ 

ʨʦʟʚʠʪʢʫ AI: ʟʘ ʜʘʥʠʤʠ WEF, ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʩʴʦʛʦʜʥʽ ʥʝ ʙʽʣʴʰʝ 22 000 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʽʚʥʷ PhD ʫ ʮʽʡ ʩʬʝʨʽ ʡ ʣʠʰʝ ʫ ʉʐɸ ʥʘʣʽʯʫʶʪʴ ʧʦʥʘʜ 10 000 

ʚʽʜʢʨʠʪʠʭ ʚʘʢʘʥʩʽʡ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ McKinsey ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ɭʚʨʦʧʽ 

ʜʦ 2030 ʨʦʢʫ ʨʦʙʦʯʠʡ ʯʘʩ, ʧʨʦʚʝʜʝʥʠʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 20%, ʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ï ʥʘ 65%. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʞ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘ 

ʧʦʜʘʣʴʰʽ 10 ʨʦʢʽʚ 90% ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ. 

ʇʦʧʠʪ ʪʘʢʦʞ ʟʨʦʩʪʝ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʽʟ ʩʦʮʽʘʣʴʥʠʤʠ ʡ ʝʤʦʮʽʡʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ï 

ʧʨʠʙʣʠʟʥʦ ʥʘ 22% ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʚʨʦʧʠ ʜʦ 2030 ʨʦʢʫ. 

¶ ɼʘʥʽ OECD ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʨʝʙʫ ʚ ʨʦʟʚʠʪʢʫ çʪʚʝʨʜʠʭè ʥʘʚʠʯʦʢ, 

ʟʦʢʨʝʤʘ: ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʩʪʘʪʠʩʪʠʢʘ, ʘ ʪʘʢʦʞ ʥʘʚʠʯʢʠ ʟʽ STEM-ʧʨʝʜʤʝʪʽʚ. ʊʘʢʦʞ 

ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʦʟʚʠʪʦʢ çʧʽʜʧʨʠʻʤʥʠʮʴʢʠʭè ʥʘʚʠʯʦʢ ï ʫʧʨʘʚʣʽʥʥʷ 

ʙʽʟʥʝʩʦʤ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʬʽʥʘʥʩʽʚ, ʘ ʪʘʢʦʞ çʤôʷʢʠʭè ʥʘʚʠʯʦʢ, ʟʦʢʨʝʤʘ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʢʨʝʘʪʠʚʥʦʩʪʽ. 

¶ ʆʨʛʘʥʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ (ʆɽʉʈ), 

(ʘʥʛʣ. Organisation for Economic Cooperation and Development (OECD)) ï

 ʤʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ ʦʙ'ʻʜʥʫʻ 37 ʢʨʘʾʥ ʩʚʽʪʫ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ 

ʢʨʘʾʥʘʤʠ ʟ ʚʠʩʦʢʠʤ ʜʦʭʦʜʦʤ ʛʨʦʤʘʜʷʥ ʪʘ ʚʠʩʦʢʠʤ ɯʈʃʇ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʷʢ ʨʦʟʚʠʥʝʥʽ.  

¶ ɯʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ (ɯʃʈ) (ʜʦ 2013 ʨʦʢʫ çɯʥʜʝʢʩ ʨʦʟʚʠʪʢʫ 

ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫè (ɯʈʃʇ), ʘʥʛʣ. Human Development Index, HDI)  

¶ STEM (Science, Technology, Engineering and Mathematics) ï

https://www.weforum.org/reports/the-future-of-jobs-report-2018
https://www.mckinsey.com/featured-insights/future-of-work/skill-shift-automation-and-the-future-of-the-workforce
https://www.oecd-ilibrary.org/science-and-technology/stimulating-digital-innovation-for-growth-and-inclusiveness_5jlwqvhg3l31-en
https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D0%B4%D0%B5%D0%BA%D1%81_%D1%80%D0%BE%D0%B7%D0%B2%D0%B8%D1%82%D0%BA%D1%83_%D0%BB%D1%8E%D0%B4%D1%81%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D1%96%D0%B0%D0%BB%D1%83
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%B2%D0%B8%D0%BD%D0%B5%D0%BD%D1%96_%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
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 ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ. ʎʠʤ ʪʝʨʤʽʥʦʤ ʪʨʘʜʠʮʽʡʥʦ 

ʦʢʨʝʩʣʶʶʪʴ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʦʩʥʦʚʦʶ 

ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʻ ʧʨʦʩʪʘ ʪʘ ʜʦʩʪʫʧʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʷʚʠʱ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʣʝʛʢʦ ʦʭʦʧʠʪʠ ʽ ʟʜʦʙʫʪʠ ʟʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʢʠ ʪʘ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʧʨʦʮʝʩʽʚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
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ɺʠʩʥʦʚʢʠ ʜʦ ɯɯ ʨʦʟʜʽʣʫ 

 

1.ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʯʠʤʘʣʦ ʧʨʦʙʣʝʤ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʮʽʥʮʽ ʧʦʟʠʮʽʾ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʥʝ ʤʦʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ. 

ʆʜʥʘʢ ʦʩʥʦʚʫ ʪʘʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ ʩʢʣʘʩʪʠ ʧʨʠʥʮʠʧʠ, ʜʦʪʨʠʤʘʥʥʷ 

ʷʢʠʭ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʧʨʘʚʠʣʦʤ. 

2. ʋʩʧʽʭ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʟʘʚʝʨʰʘʣʴʥʦʾ ʬʘʟʠ, ʘ 

ʽ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ, ʽ 

ʷʢʦʶ ʤʽʨʦʶ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʧʨʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʛʣʘ ʥʘ ʥʴʦʤʫ 

ʙʘʟʫʚʘʪʠʩʷ, ʽʥʪʝʛʨʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʧʽʜʨʦʟʜʽʣʘʤʠ ʽ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʨʘʤʢʘʭ ʷʢʠʭ ʾʾ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʨʝʘʣʽʟʫʚʘʪʠ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʚʝʜʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʦʙʨʘʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʪʘʢ, ʱʦʙ ʤʽʞ ʥʠʤʠ ʧʦ, ʤʦʞʣʠʚʦʩʪʽ, ʙʫʚ 

ʩʪʘʥ ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʾ ʩʪʨʘʪʝʛʽʾ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʚʠʟʥʘʯʝʥʘ ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ. 

3. ʅʝʦʙʭʽʜʥʘ ʘʢʪʠʚʥʘ ʩʪʨʘʪʝʛʽʷ ʪʦʧʤʝʥʝʜʞʤʝʥʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʩʢʽʣʴʢʠ 

ʩʪʨʘʪʝʛʽʷ ʤʦʞʣʠʚʘ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʽ ʥʦʚʦʚʚʝʜʝʥʥʷ, ʱʦ ʧʨʠʨʝʯʝʥʽ ʥʘ 

ʥʝʚʜʘʯʫ ʙʝʟ ʧʽʜʪʨʠʤʢʠ ʚʠʱʦʾ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʣʘʥʢʠ. ɺʘʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʪʦʯʥʦʾ 

ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʝʢʚʘʪʥʦʾ ʧʨʦʙʣʝʤʘʤ, ʷʢʽ ʨʦʟʚ'ʷʟʫʶʪʴʩʷ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʭ ʧʨʠʯʠʥ ʩʣʘʙʢʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʝʩʴ ʧʨʦʮʝʩ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ. 

4.  ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ (ʙʫʜʽʚʝʣʴʥʽ 

ʧʨʦʝʢʪʠ, ʙʫʜʽʚʝʣʴʥʽ ʦʨʛʘʥʽʟʘʮʽʾ-ʫʯʘʩʥʠʢʠ) ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʚʘʻ ʦʟʥʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʙʽʟʥʝʩʫ, ʱʦ ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʧʝʚʥʠʤ ʯʠʥʦʤ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱ ʙʫʜʽʚʝʣʴʥʠʭ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ. ʊʝʭʥʦʣʦʛʽʾ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʽ ʙʫʜʽʚʥʠʮʪʚʦʤ (BIM, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, 
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ʣʘʟʝʨʥʝ ʩʢʘʥʫʚʘʥʥʷ ʪʦʱʦ), ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦ-

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʥʘʪʦʤʽʩʪʴ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʩʧʨʠʷʶʪʴ 

ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʝʥʜʝʥʮʽʡ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ.  

5. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʷʢʦʩʪʽ ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪ ʙʫʣʦ ʩʧʦʣʫʯʝʥʦ: ʤʝʪʦʜʦʣʦʛʽʶ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʜʝʚʝʣʦʧʝʥʪʫ ʪʘ ʮʠʬʨʦʚʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ; ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʽ ʙʘʟʠʩʠ ɺIM-ʪʝʭʥʦʣʦʛʽʡ; çʛʝʦʤʝʪʨʠʯʥʦʾ 

ʝʢʦʥʦʤʝʪʨʠʢʠè; ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʢʦʨʝʛʫʚʘʥʥʷ ʮʠʢʣʫ ʜʝʚʝʣʦʧʝʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ; ʥʦʚʽʪʥʽ ʧʽʜʭʦʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʦʨʛʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʄʝʪʦʜʠʯʥʘ ʙʘʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʠʨʘʣʘʩʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʝ 

ʩʫʤʽʱʝʥʥʷ ʚʽʟʫʘʣʴʥʦ-ʛʨʘʬʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ BIM-ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ, ʤʝʪʦʜʽʚ ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʥʘʜʘʥʠʭ 

ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ çʛʝʦʤʝʪʨʠʯʥʦʾ ʝʢʦʥʦʤʝʪʨʠʢʠè). 
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ʈʆɿɼɯʃ 3 

ɸʅɸʃɯʊʀʏʅʀʁ ɹɸɿʀʉ ɼɯʗʃʔʅʆʉʊɯ ʇɯɼʈʗɼʅʆɻʆ 

ʇɯɼʇʈʀɭʄʉʊɺɸ ʗʂ ɺʀʂʆʅɸɺʎʗ ʈʆɹɯʊ ɺ ɼɽɺɽʃʆʇɽʈʉʔʂʆʄʋ 

ʇʈʆɽʂʊʋ 

 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʜʦʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʭʦʜʫ ʜʦ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʜʽʘʛʥʦʩʪʠʢʘ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʩʚʦʻʥʥʷ 

ʥʦʚʠʭ. ɺ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʜʫʩʪʨʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʤʦʞʣʠʚʝ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɺɯʄ.  

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʘʟʠʩʫ (ʨʦʟʜʽʣ ɯɯ) ʚʠʢʦʨʠʩʪʘʥʦ ʦʩʥʦʚʥʽ 

ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ ʚʘʨʽʘʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʩʪʫ ʪʘ 

ʮʠʬʨʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʨʦʙʽʪ: ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʨʘʡʦʥʽ ʟʘʙʫʜʦʚʠ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʞʝ ʥʘʷʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ; ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʨʝʞ ʨʘʡʦʥʫ ʟʘʙʫʜʦʚʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ ʽ ˇʨʫʥʪʫ; ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚ ʨʘʡʦʥʽ ʟʘʙʫʜʦʚʠ, 

ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʤʘʨʰʨʫʪʽʚ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘʥʘʣʽʟ ʟʤʽʥʠ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʪʫʘʮʽʾ ʨʘʡʦʥʫ; ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʝʭʥʽʢʠ, ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ; ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʙʣʠʞʯʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʥʘʜʘʶʪʴ ʽʥʞʝʥʝʨʥʽ ʪʘ ʽʥʰʽ ʥʝʦʙʭʽʜʥʽ ʫ 

ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦʩʣʫʛʠ; ʨʦʟʨʘʭʫʥʦʢ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʭ ʤʘʨʰʨʫʪʽʚ 

ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʘʨʪʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ. 

 

3.1 ʌʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʘʙʨʠʩʫ ʟʘʣʫʯʝʥʥʷ ɺɯʄ-ʪʝʭʥʦʣʦʛʽʡ ʜʦ 

ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʧʽʜʨʷʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

 

ʅʘ ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʪʚʦʨʝʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʙʘʟʠʩ ʜʦʟʚʦʣʷʻ: 

ʥʘʨʦʩʪʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ; 
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ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʠ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʽ ʚʠʢʦʥʘʥʥʷ ʙʶʜʞʝʪʽʚ; ʦʪʨʠʤʫʚʘʪʠ 

ʫʧʨʘʚʣʽʥʩʴʢʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; ʽʥʪʝʛʨʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʩʧʦʨʫʜʠ ʽ ʧʣʘʥ-ʛʨʘʬʽʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ 

ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ: ʫʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦʤ; 

ʟʝʤʣʷʥʽ ʨʦʙʦʪʠ, ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʢʦʶ ʽ ʩʢʣʘʜʘʤʠ, ʙʫʜʽʚʝʣʴʥʦʶ ʪʝʭʥʽʢʦʶ 

ʪʦʱʦ. ʎʽ ʢʦʤʧʣʝʢʩʠ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ, ʘʣʝ ʧʨʘʮʶʶʪʴ ʦʜʥʘʢʦʚʦ ʟ 

BIM-ʤʦʜʝʣʣʶ. ɿ-ʧʦʤʽʞ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ: ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ; ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʤʦʛʘʤʠ; ʧʽʜʛʦʪʦʚʢʘ ʽ ʢʦʥʪʨʦʣʴ ʻʜʠʥʠʭ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʽ ʪʠʞʥʝʚʦ-ʜʦʙʦʚʠʭ 

ʟʘʚʜʘʥʴ.  

ɸʥʘʣʽʪʠʯʥʠʡ ʙʘʟʠʩ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ: ʫʧʨʘʚʣʽʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ; ʦʙʣʽʢ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʛʘʨʘʥʪʽʡʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ; ʢʦʥʪʨʦʣʴ ʚʠʪʨʘʯʘʥʥʷ ʨʝʩʫʨʩʽʚ 

(ʚʦʜʘ/ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ/ʪʝʧʣʦ-ʭʦʣʦʜ); ʝʢʩʧʣʫʘʪʘʮʽʷ ʽʥʞʝʥʝʨʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʽʥʪʝʛ 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʜʽʘʛʥʦʩʪʠʢʘ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ.  

ɺ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʜʫʩʪʨʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʤʦʞʣʠʚʝ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɺɯʄ.  

ʁʜʝʪʴʩʷ ʧʨʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʥʘʧʨʘʮʴʦʚʘʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ ʫ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ ʜʣʷ ʚʪʽʣʝʥʥʷ ʚ ʥʦʨʤʘʪʠʚʠ ʥʦʚʦʾ ʽʜʝʦʣʦʛʽʾ ʚ 

ʧʨʦʝʢʪʫʚʘʥʥʽ; ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʾ, ʟʨʫʯʥʦʾ 

ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʚʽʜ ʟʘʤʦʚʥʠʢʘ ʧʨʦʝʢʪʫ, ʚʠʢʦʥʘʚʮʷ ʙʫʜʽʚʝʣʴʥʦ-

ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʣʫʞʙ), ʫʥʽʚʝʨʩʘʣʴʥʫ ʣʽʥʽʶ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʤʦʙʽʣʴʥʦʩʪʽ 

[185,190,192,194,205,211-218,236-238,252-255]. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʪʝʨʤʽʥʠ ɺɯʄ-ʪʝʭʥʦʣʦʛʽʾ. 

ɹʫʜʽʚʝʣʴʥʠʡ ʦʙ'ʻʢʪ  
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ɹʫʜʽʚʣʷ, ʩʧʦʨʫʜʘ ʨʘʟʦʤ ʟ ʦʩʥʦʚʦʶ ʪʘ ʽʥʞʝʥʝʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, 

ʽʥʞʝʥʝʨʥʽ ʤʝʨʝʞʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʾʭ ʢʦʤʧʣʝʢʩʠ ʟ ʧʝʚʥʠʤʠ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙ'ʻʢʪʘ 

ʂʦʤʧʣʝʢʩ ʧʦʩʣʽʜʦʚʥʠʭ ʟʘ ʟʤʽʩʪʦʤ ʽ ʯʘʩʦʤ ʧʝʨʽʦʜʽʚ ʽʩʥʫʚʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʜʦ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʣʽʢʚʽʜʘʮʽʾ.  ʉɸʇʈ/ʉɸD 

ɿ ʘʥʛʣ., Computer-aided design, CAD ï ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ (ɸʉʇ) ï 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʨʦʙʫ, ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʢʦʤʧʣʝʢʪ 

ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʈʦʙʦʪʘ ʟ ʉɸʇʈ ʧʦʣʷʛʘʻ ʫ 

ʩʪʚʦʨʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʨʦʙʫ (ʧʝʨʝʚʘʞʥʦ ʜʚʦʚʠʤʽʨʥʦʾ, ʨʽʜʰʝ 

ʪʨʠʚʠʤʽʨʥʦʾ, ʪʚʝʨʜʦʪʽʣʴʥʦʾ), ʛʝʥʝʨʘʮʽʶ ʥʘ ʦʩʥʦʚʽ ʮʽʻʾ ʤʦʜʝʣʽ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʢʨʝʩʣʝʥʴ ʚʠʨʦʙʫ, ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʦʱʦ) ʽ ʡʦʛʦ 

ʥʘʩʪʫʧʥʠʡ ʩʫʧʨʦʚʽʜ. 

ɹʫʜʽʚʝʣʴʥʝ ɯʥʬʦʨʤʘʮʽʡʥʝ ʄʦʜʝʣʶʚʘʥʥʷ 

ɿ ʘʥʛʣ., Building Information Modelling, BIM ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʽʣʴʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙ'ʻʢʪʫ, ʱʦ ʙʫʜʫʻʪʴʩʷ, ʜʣʷ ʩʧʨʠʷʥʥʷ ʧʨʦʮʝʩʘʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʧʦʨʫʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʾ 

ʦʩʥʦʚʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɹʫʜʽʚʝʣʴʥʘ ɯʥʬʦʨʤʘʮʽʡʥʘ ʄʦʜʝʣʴ 

ɿ ʘʥʛʣ., Building Information Models- ʮʝ ʥʘʙʽʨ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ (ʥʘʙʦʨʽʚ ʜʘʥʠʭ) ʚ ʨʘʤʢʘʭ 

ʮʽʣʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʥʝʦʙʭʽʜʥʽ ʛʝʦʤʝʪʨʠʯʥʽ, 

ʬʽʟʠʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʘ, ʷʢʽ ʻ ʜʞʝʨʝʣʦʤ ʜʣʷ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙ'ʻʢʪʘ (ʧʨʦʝʢʪʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ, ʢʦʰʪʦʨʠʩʠ, ʽ ʪ.ʽʥʰ.). ɿʤʽʩʪ ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʻ 
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ʪʦʪʦʞʥʠʤ ʜʦ ʟʤʽʩʪʫ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʨʦʟʰʠʨʝʥʠʡ ʜʦʜʘʪʢʦʚʠʤʠ 

ʜʘʥʠʤʠ. 

ʇʨʠʤʽʪʢʘ 1: ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʬʘʡʣʠ (ʧʝʨʝʚʘʞʥʦ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʫ ʚʣʘʩʥʠʭ 

ʬʦʨʤʘʪʘʭ, ʱʦ ʤʽʩʪʷʪʴ ʚʣʘʩʥʽ ʩʧʝʮʠʬʽʯʥʽ ʜʘʥʽ), ʟʽ ʟʜʘʪʥʽʩʪʶ ʚʠʚʘʥʪʘʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʤʽʥʫ ʘʙʦ ʧʽʜʢʣʶʯʝʥʥʷ ʫ ʤʝʨʝʞʽ ʽʥʰʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʽʚʧʨʘʮʽ ʽ ʚʟʘʻʤʦʜʽʾ. 

ɺɯʄ-ʤʝʥʝʜʞʤʝʥʪ 

ɹʽʣʴʰ ʢʦʥʢʨʝʪʠʟʦʚʘʥʝ ʧʦʥʷʪʪʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ 

ɯʥʬʦʨʤʘʮʽʡʥʦʛʦ ʄʝʥʝʜʞʤʝʥʪʫ. ɺ ʨʘʤʢʘʭ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ï ʮʝ ʚʠʢʦʥʘʥʥʷ 

ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʧʨʦʮʝʜʫʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ ʚʚʝʜʝʥʥʷ, 

ʦʙʨʦʙʢʠ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙ'ʻʢʪʘ. 

ʊʘʢʦʞ, ɺɯʄ-ʤʝʥʝʜʞʤʝʥʪ ï ʮʝ ʢʝʨʽʚʥʠʮʪʚʦ ʧʨʦʮʝʩʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ 

ʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ɺɯʄ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʢʘ ʨʦʟʨʦʙʢʠ/ʥʘʜʘʥʥʷ ʥʦʚʠʭ ʧʦʩʣʫʛ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺɯʄ ɺʠʢʦʥʘʚʯʠʡ ʇʣʘʥ ɿ ʘʥʛʣ., BIM Execution Plan - ʮʝ ʜʦʢʫʤʝʥʪ, 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʚʠʢʦʥʘʚʮʷʤʠ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʪʦʛʦ, ʷʢ ʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ 

ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʫ ʪʘ ʫʟʛʦʜʞʝʥʠʡ ʫʩʽʤʘ 

ʩʪʦʨʦʥʘʤʠ. ɺɯʄ ɺʠʢʦʥʘʚʯʠʡ ʇʣʘʥ ʨʦʟ'ʷʩʥʶʻ ʨʦʣʽ ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ, ʾʭʥʽ 

ʦʙʦʚ'ʷʟʢʠ, ʦʢʨʝʩʣʶʻ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʪʠ ʽ ʢʦʣʠ, ʘ 

ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʪʘ ʧʨʦʮʝʜʫʨʠ, ʷʢʠʭ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ. 

ɺʽʥ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ ʧʝʨʝʜ- ʪʘ ʧʦʩʪ-ʢʦʥʪʨʘʢʪʥʠʡ ʚʠʢʦʥʘʚʯʽ ʧʣʘʥʠ, ʱʦʙ, 

ʧʝʨʝʜʫʩʽʤ, ʟʘʜʦʚʦʣʴʥʠʪʠ ɯʥʬʦʨʤʘʮʽʡʥʽ ɺʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ. 

ɺɯʄ ʈʽʚʥʽ ɿ ʘʥʛʣ., çɺɯʄ Levelsè ï çʈʽʚʥʽ ɺɯʄè, ʘʙʦ çʈʽʚʥʽ ɿʨʽʣʦʩʪʽ ɺɯʄè 

ï ʢʦʥʮʝʧʮʽʷ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʯʽʪʢʦ ʧʦʷʩʥʠʪʠ ʧʝʚʥʽ ʢʨʠʪʝʨʽʾ 

ʦʯʽʢʫʚʘʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ, ʥʝʦʙʭʽʜʥʽ ʧʨʦʮʝʩʠ, ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʪʘ ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʽʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 
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ɹʫʣʦ ʚʠʟʥʘʥʦ, ʱʦ ʪʘʢʠʡ ʧʨʦʮʝʩ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʻ ʙʫʪʠ ʧʦʩʪʫʧʦʚʠʤ, ʟ 

ʯʽʪʢʠʤʠ ʚʽʭʘʤʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʚ ʬʦʨʤʽ ʥʘʩʪʫʧʥʠʭ çʨʽʚʥʽʚè: 

ɺɯʄ ʈʽʚʝʥʴ 0 ʇʦʯʘʪʢʦʚʠʡ, ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʜʚʦʚʠʤʽʨʥʠʤ (ʉɸ^) ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʚʥʦʮʽʥʥʠʭ 

ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʘ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʢʨʝʤʦ ʚ ʧʘʧʝʨʦʚʦʤʫ ʪʘ/ʘʙʦ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʬʦʨʤʘʪʽ ^ʈ, ^ʄʈ, ^ʄʉ). 

ɺɯʄ ʈʽʚʝʥʴ 1 ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʘʛʦʜʞʝʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʮʠʬʨʦʚʦʶ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʙʫʜʽʚʝʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʚʢʣʶʯʘʶʯʠ ʪʫ, ʱʦ 

ʟʛʝʥʝʨʦʚʘʥʘ 2D a6o 3D CAD ʩʠʩʪʝʤʘʤʠ ʚ ʨʘʤʢʘʭ ʩʧʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʘʥʠʭ 

(CDE). ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʛʘʨʤʦʥʽʟʦʚʘʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʦʪʦʢʦʣʽʚ ʫ ʧʨʦʮʝʩʘʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʾʭ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɺɯʄ ʈʽʚʝʥʴ 2 ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʦʭʦʧʣʶʻ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʦʦʨʜʠʥʦʚʘʥʽ ʤʽʞ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʷʢʽ 

ʦʜʥʦʯʘʩʥʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ ʘʪʨʠʙʫʪʠʚʥʠʭ ʜʘʥʠʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙ'ʻʢʪʘ ʚ ʨʘʤʢʘʭ ʩʧʽʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʘʥʠʭ. 

ɺɯʄ ʈʽʚʝʥʴ 3 ʊʨʝʪʽʡ ʨʽʚʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ, 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʪʘ ʚʟʘʻʤʦʜʽʶ ʜʘʥʠʭ, ʤʦʜʝʣʝʡ, ʧʨʦʮʝʩʽʚ ʟ ʤʝʪʦʶ 

ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʧʨʦʝʢʪʫ. ʊʦʙʪʦ, ʚʩʽ ʫʯʘʩʥʠʢʠ ʤʘʶʪʴ ʧʨʷʤʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʩʧʽʣʴʥʽʡ ʤʦʜʝʣʽ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʩʭʦʚʠʱʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʢʨʠʪʽ ʬʦʨʤʘʪʠ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʜʠʩʮʠʧʣʽʥʘʤʠ ʪʘ ʫʯʘʩʥʠʢʘʤʠ, ʤʘʶʯʠ ʟʤʦʛʫ ʚʽʣʴʥʦ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʥʝ 

ʪʽʣʴʢʠ ʟ ʤʦʜʝʣʷʤʠ, ʘʣʝ ʡ ʟ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʠʭ. 

ɺɯʄ ʈʦʟʤʽʨʥʦʩʪʽ ɺʽʜ ʘʥʛʣ., Dimension ï çʈʦʟʤʽʨʥʽʩʪʴè, çɺʠʤʽʨè ï ʮʝ 

ʫʟʘʛʘʣʴʥʝʥʝ ʧʦʥʷʪʪʷ çʩʧʦʩʦʙʫè, ʚ ʷʢʦʤʫ ʢʦʥʢʨʝʪʥʽ ʚʠʜʠ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 

ʯʘʩ, ʢʦʰʪʠ ʽ ʪ.ʽʥʰ.) ʧʦʚ'ʷʟʘʥʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ. ʇʝʨʰʽ ʜʚʽ 

ʨʦʟʤʽʨʥʦʩʪʽ ï 2D ʽ 3D ï ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʚʦ- ʘʙʦ 
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ʪʨʠʚʠʤʽʨʥʦʾ ʛʝʦʤʝʪʨʽʾ ʦʙ'ʻʢʪʘ. ʇʨʠʻʜʥʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ çʚʠʤʽʨʽʚè ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʰʝ ʨʦʟʫʤʽʪʠ ʙʫʜʽʚʝʣʴʥʠʡ ʧʨʦʝʢʪ ï ʷʢ ʽ ʢʦʣʠ ʚʽʥ ʤʘʻ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ, ʩʢʽʣʴʢʠ ʚʽʥ ʙʫʜʝ ʢʦʰʪʫʚʘʪʠ ʽ ʷʢ ʚʽʥ ʧʦʚʠʥʝʥ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʽ 

ʪ.ʽʥʰ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʪʘʢʠʭ ʨʦʟʤʽʨʥʦʩʪʝʡ: 

4D (ʧʣʘʥʫʚʘʥʥʷ) 4D ɺɯʄ ʧʨʠʻʜʥʫʻ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʨʦʟʤʽʨʥʽʩʪʴ 

ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʫ ʫ ʚʠʛʣʷʜʽ ʧʣʘʥʫʚʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʣʘʥ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ, ʣʦʛʽʩʪʠʢʫ ʽ ʪ.ʧ., ʽ ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʣʦʛʽʢʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

5D (ʚʘʨʪʽʩʪʴ) ɺ ʦʩʥʦʚʽ 5D ɺɯʄ ʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʪʨʘʢʮʽʾ ʪʦʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʷʤʽ ʽ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ/ʩʠʩʪʝʤʠ 

ʙʫʜʽʚʣʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʰʠʭ ʪʠʧʽʚ ʧʦʚ'ʷʟʘʥʠʭ ʚʠʪʨʘʪ, ʘ ʝʢʩʪʨʘʧʦʣʷʮʽʷ 

ʢʽʣʴʢʦʩʪʽ ʜʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ/ʩʠʩʪʝʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʠʪʨʘʪʥʠʭ ʟʥʘʯʝʥʴ ʜʦ ʮʠʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʠʤ ʩʘʤʠʤ ʜʦʟʚʦʣʷʻ 

ʧʣʘʥʫʚʘʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘʛʘʣʴʥʽ ʬʽʥʘʥʩʦʚʽ, ʪʨʫʜʦʚʽ ʪʘ ʽʥʰʽ ʚʠʪʨʘʪʠ ʧʽʜ ʯʘʩ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

6D (ʝʢʩʧʣʫʘʪʘʮʽʷ) 6D ɺɯʄ ʧʝʨʝʜʙʘʯʘʻ ʚʢʣʶʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʠʨʦʙʥʠʢʘ ʢʦʤʧʦʥʝʥʪʽʚ, ʜʘʪʫ ʾʭ ʤʦʥʪʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢ ʝʣʝʤʝʥʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ 

ʽ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʘʥʽ 

ʧʨʦ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

nD ɯʩʥʫʻ ʱʝ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʚʠʤʽʨʽʚ, ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ, ʜʣʷ ʷʢʠʭ ʯʽʪʢʘ 

ʧʨʠʚ'ʷʟʢʘ ʜʦ ʧʝʚʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʱʝ ʥʝ ʚʠʟʥʘʯʝʥʽ, 

ʥʘʧʨʠʢʣʘʜ ʪʘʢʽ ʷʢ çʉʪʘʣʽʩʪʴè (Sustainability), çɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴè (Energy 

Efficiency),çɹʝʟʧʝʢʘè (Safety) ʪʘ ʽʥʰʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʚʠʤʦʛʠ ɿ ʘʥʛʣ., Information Requirements ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ 

ʜʣʷ ʯʦʛʦ, ʢʦʣʠ, ʢʠʤ ʽ ʜʣʷ ʢʦʛʦ ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ɺʠʤʦʛʠ ʜʦ ʆʙ'ʻʢʪʽʚ ɿ ʘʥʛʣ., Asset Information 

Requirements, AIR- ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʠʤʦʛʠ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʦʧʝʨʘʮʽʡ ʟ ʦʙ'ʻʢʪʦʤ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ɺʠʤʦʛʠ ʆʙʤʽʥʫ 
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ɿ ʘʥʛʣ., Exchange Information Requirements, EIR- ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʠʤʦʛʠ 

ʱʦʜʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ɺʠʤʦʛʠ ʆʨʛʘʥʽʟʘʮʽʾ 

ɿ ʘʥʛʣ., Organizational Information Requirements, OIR ï ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʚʠʤʦʛʠ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʮʽʣʝʡ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ɺʠʤʦʛʠ ʇʨʦʝʢʪʫ 

ɿ ʘʥʛʣ., Project Information Requirements, PIR- ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʠʤʦʛʠ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʫ. 

ʈʽʚʝʥʴ (ʥʝʦʙʭʽʜʥʦʾ) ʽʥʬʦʨʤʘʮʽʾ 

ɿ ʘʥʛʣ., Level of Information (need), LOI(n)- ʨʘʤʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʫʧʽʥʴ ʽ ʜʝʪʘʣʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʨʘʟʽ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʧʦʥʷʪʪʷ ʩʪʫʧʝʥʷ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʫ ʪʘ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ. 

ʌʦʨʤʘʪ IFC ɺʽʜ ʘʥʛʣ., Industry Foundation Classes, IFC- çʙʘʟʦʚʽ 

ʛʘʣʫʟʝʚʽ ʢʣʘʩʠè ï ʤʦʜʝʣʴ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ [41]. ʎʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʬʦʨʤʘʪ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ, ʱʦ ʥʝ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʞʦʜʥʦʶ ʢʦʤʧʘʥʽʻʶ ʘʙʦ ʛʨʫʧʦʶ ʢʦʤʧʘʥʽʡ. ʌʦʨʤʘʪ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ building SMART ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʚ ʨʘʤʢʘʭ ɺɯʄ ï ʧʨʦʝʢʪʽʚ. ɼʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʠʬʽʢʘʮʽʾ IFC2x3 (ʨʽʜʰʝ ifcXML2x3) ʪʘ 

IFC4. 

ʅʘʪʠʚʥʠʡ ʬʦʨʤʘʪ ɺʽʜ ʘʥʛʣ., native,, ï çʨʽʜʥʠʡè, ʚʣʘʩʥʠʡ 

(ʧʨʦʧʨʽʻʪʘʨʥʠʡ) ʬʦʨʤʘʪ ʬʘʡʣʽʚ ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʾ ʩʧʝʮʠʬʽʢʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʫ. 

ɺʽʜʢʨʠʪʠʡ ɺɯʄ ɺʽʜ ʘʥʛʣ., çOpen BIMè ï çɺʽʜʢʨʠʪʠʡ ɺɯʄè ï ʮʝ ʧʽʜʭʽʜ 

ʜʦ ʦʙʤʽʥʫ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. Open 

BIM ʻ ʽʥʽʮʽʘʪʠʚʦʶ building SMART ʽ ʜʝʢʽʣʴʢʦʭ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ building 

SMART. 
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ʇʨʠʤʽʪʢʘ 1: ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʽʜʢʨʠʪʠʭ ʬʦʨʤʘʪʽʚ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ building SMART (ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ɯFʉ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʤʽʞ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʉʧʽʣʴʥʝ ʉʝʨʝʜʦʚʠʱʝ ɼʘʥʠʭ 

ɸʥʛʣ., Common Data Environment, CDE - ʫʟʛʦʜʞʝʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʝʢʪʫ ʘʙʦ ʦʙ'ʻʢʪʫ ʜʣʷ ʟʙʦʨʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʢʦʞʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ (ʜʘʥʠʭ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʨʦʚʘʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

CDE ʊʝʨʤʽʥ CDE ʤʦʞʝ ʦʜʥʦʯʘʩʥʦ ʨʦʟʛʣʷʜʘʪʠʩʴ ʽ ʷʢ ʥʘʙʽʨ ʧʝʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʥʘʡʤʝʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ (ʜʘʥʠʭ), ʦʧʠʩʫʶʪʴ 

ʧʨʦʮʝʩʠ ʾʭ ʦʙʤʽʥʫ ʪʘ ʮʠʨʢʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʽ ̫ ʢ ʧʝʚʥʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʭʥʽʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. 

ʉʪʘʥʜʘʨʪʥʽ ʄʝʪʦʜʠ ʪʘ ʇʨʦʮʝʜʫʨʠ ɿ ʘʥʛʣ., Standard Methods and 

Procedures, SMP ï ʫʟʘʛʘʣʴʥʝʥʝ ʧʦʥʷʪʪʷ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʽʚ ʪʘ ʧʨʦʮʝʜʫʨ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʠʣʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʨʘʤʢʘʭ ʩʧʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʘʥʠʭ ^ɽ), ʱʦ ʟʘʜʽʷʥʘ ʚ ʤʝʞʘʭ ʧʨʦʝʢʪʫ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʡʥʷʪʽ ʧʨʘʚʠʣʘ 

ʥʘʡʤʝʥʫʚʘʥʥʷ, ʦʙʤʽʥʫ ʪʘ ʢʦʜʠ ʩʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ 5ʄʈ ʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʙʣʦʢʦʤ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ. 

ɯʥʪʝʛʨʦʚʘʥʘ (ʩʧʽʣʴʥʘ) ʈʝʘʣʽʟʘʮʽʷ ʇʨʦʝʢʪʫ, IPD ɿ ʘʥʛʣ., Integrated 

Project Delivery, IPD ï ʮʝ ʢʦʥʪʨʘʢʪʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʦʙ'ʻʜʥʫʻ ʣʶʜʝʡ, ʩʠʩʪʝʤʠ, 

ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʘʢʪʠʢʠ ʚ ʧʨʦʮʝʩ, ʷʢʠʡ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʣʘʥʪʠ ʪʘ 

ʦʙʽʟʥʘʥʽʩʪʴ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫ, ʟʙʽʣʴʰʝʥʥʷ 

ʮʽʥʥʦʩʪʽ ʜʣʷ ʚʣʘʩʥʠʢʘ, ʟʤʝʥʰʝʥʥʷ ʟʙʠʪʢʽʚ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ 

ʚʩʽʭ ʝʪʘʧʘʭ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʘ 

ʩʧʽʚʧʨʘʮʷ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʚʽʨʽ ʪʘ ʧʦʚʥʽʡ ʧʨʦʟʦʨʦʩʪʽ ʚʩʽʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ 

ʧʨʦʝʢʪʫ ʪʘ ʚʟʷʪʪʷʤ ʩʧʽʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙ'ʻʢʪʘ. 
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ʇʨʠʥʮʠʧʠ IPD ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ʢʦʥʪʨʘʢʪʥʠʭ ʫʛʦʜ ʽ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʟʚʠʯʥʦʾ ʪʨʽʘʜʠ ʟ ʚʣʘʩʥʠʢʘ, 

ʘʨʭʽʪʝʢʪʦʨʘ ʪʘ ʧʽʜʨʷʜʥʠʢʘ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʉʠʩʪʝʤʘ, GIS ɿ ʘʥʛʣ., Geographic Information 

System, GIS ï ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʦʧʝʨʫʻ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜʥʦʩʥʦ 

ʧʨʦʩʪʦʨʦʚʠʭ ʷʚʠʱ/ʦʙ'ʻʢʪʽʚ, ʧʦʚ'ʷʟʘʥʦʶ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʽʜʥʦʩʥʦ ɿʝʤʣʽ. 

ʊʦʙʪʦ, ʮʝ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʽʢʩʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ, 

ʢʝʨʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫʩʽʭ ʬʦʨʤ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʤʦʜʝʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʝʣʝʢʪʨʦʥʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʢʘʨʪ, ʩʭʝʤ, ʢʦʩʤʦ-, ʘʝʨʦʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ) ʟ ʽʥʬʦʨʤʘʮʽʻʶ 

ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʫ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʧʠʩʢʠ, ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʦʱʦ). 

BIM (Building Information Modeling ï ɯʥʬʦʨʤʘʮʽʡʥʝ ʄʦʜʝʣʶʚʘʥʥʷ 

ɹʫʜʽʚʥʠʮʪʚʘ) ï ʮʝ ʮʠʬʨʦʚʠʡ ʤʝʪʦʜ ʨʦʙʦʪʠ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ.  

BIM ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʫ ʚʘʨʪʽʩʪʴ ʚ ʭʦʜʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ  

ʣʶʜʝʡ, ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʝʢʪ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʠʛʨʘʻ ʚ 

ʧʨʦʟʦʨʦʩʪʽ, ʷʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʚʠʪʨʘʪ ʽ ʪʝʨʤʽʥʽʚ. 

ʉʢʦʨʦʯʝʥʥʷ BIM, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʦʥʪʝʢʩʪʘʭ ʩʴʦʛʦʜʥʽ 

ʦʟʥʘʯʘʻ Building Information Modeling ï ɯʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʣʽ 

(ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʘ). ɺʦʥʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʫ ʬʦʨʤʽ ʚʽʨʪʫʘʣʴʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ 

ʙʫʜʽʚʣʽ. ʎʷ ʙʫʜʽʚʣʷ ï ʮʝʥʪʨʘʣʴʥʠʡ ʦʙ'ʻʢʪ ʜʣʷ Building Information Modelling ʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʢʦʦʨʜʠʥʫʶʯʘ ʤʦʜʝʣʴ, ʘʙʦ BIM-ʤʦʜʝʣʴ. 

ɸʙʨʝʚʽʘʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ çBIMè ʟôʷʚʠʣʘʩʷ ʚ ʣʝʢʩʠʢʦʥʽ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ, ʭʦʯʘ ʩʘʤʘ ʢʦʥʮʝʧʮʽʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ 

ʧʦʯʘʣʘ ʬʦʨʤʫʚʘʪʠʩʷ ʽ ʥʘʙʫʚʘʪʠ ʢʦʥʢʨʝʪʥʠʭ ʦʙʨʠʩʽʚ ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ. ʊʝʨʤʽʥ 

BIM ʧʨʦʪʷʛʦʤ ʨʦʢʽʚ ʚʽʜʦʙʨʘʞʘʚ ʨʽʟʥʽ ʥʘʧʨʷʤʠ ʽ ʥʘʜʘʣʽ ʥʝ ʤʘʻ ʻʜʠʥʦʛʦ, 

ʧʦʚʩʶʜʥʦ ʘʢʮʝʧʪʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. ɯʜʝʷ BIM ʧʦʭʦʜʠʪʴ ʽʟ ʧʝʨʽʦʜʫ ʧʦʯʘʪʢʽʚ 



105 

 

CAD (80-ʪʽ ʨʦʢʠ XX ʩʪ.), ʢʦʣʠ ʙʫʣʘ ʚʧʝʨʰʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʦʧʠʩʘʥʘ 

ʥʘʫʢʦʚʮʷʤʠ ʽ ʟʘʧʨʦʚʘʜʞʝʥʘ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʝʨʰʠʭ ʚʝʨʩʽʡ 

ʧʨʦʛʨʘʤ CAD.  

ʋ ʮʴʦʤʫ ʧʝʨʽʦʜʽ BIM ʬʘʢʪʠʯʥʦ ʧʦʟʥʘʯʘʚ ʪʨʠʚʠʤʽʨʥʝ ʛʨʘʬʽʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʟʙʘʛʘʯʝʥʝ ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʆʩʥʦʚʦʶ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʦʙôʻʜʥʫʚʘʣʘ 

ʛʝʦʤʝʪʨʠʯʥʫ ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ, ʾʾ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʟʚʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʦʮʝʩʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ. ʇʦʥʷʪʪʷ ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, ʜʦ 

ʷʢʦʛʦ ʫʚʽʡʰʣʠ ʽʜʝʾ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʣʦ ʚʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʬʝʩʦʨʦʤ ʊʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ɼʞʦʨʜʞʽʾ ʏʘʢʦʤ 

ɯʩʪʤʘʥʦʤ (Chuck Eastman) ʚ 1975 ʨʦʮʽ ʚ ʞʫʨʥʘʣʽ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ɯʥʩʪʠʪʫʪʫ 

ɸʨʭʽʪʝʢʪʦʨʽʚ ʧʽʜ ʨʦʙʦʯʦʶ ʥʘʟʚʦʶ Building Description System (ʉʠʩʪʝʤʘ ʦʧʠʩʫ 

ʙʫʜʽʚʣʽ). 

ʊʨʦʭʠ ʧʽʟʥʽʰʝ, ʚ 1986 ʨʦʮʽ, ʘʥʛʣʽʻʮʴ ʈʦʙʝʨʪ ɽʡʰ (Robert Aish) ʚ ʩʚʦʾʡ 

ʩʪʘʪʪʽ ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʚ ʪʝʨʤʽʥ Building Modeling ʚ ʡʦʛʦ ʥʠʥʽʰʥʴʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ.  

ʇʨʠʥʮʠʧʠ BIM, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʈʦʙʝʨʪʦʤ ɽʡʰʝʤ (Robert Aish): 

Å ʊʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ; 

Å ɸʚʪʦʤʘʪʠʯʥʝ ʦʪʨʠʤʘʥʥʷ ʢʨʝʩʣʝʥʴ; 

Å ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ; 

Å ʅʘʙʦʨʠ ʧʨʦʝʢʪʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʙ'ʻʢʪʘʤ; 

Å ʈʦʟʧʦʜʽʣ ʧʨʦʮʝʩʫ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦ ʪʠʤʯʘʩʦʚʠʤ ʝʪʘʧʘʤ. 

ʊʝʨʤʽʥ BIM (Building Information Modeling ʘʙʦ Building Information 

Model) ʚʧʝʨʰʝ ʟ'ʷʚʠʚʩʷ ʚ 1992 ʨʦʮʽ ʚ ʨʦʙʦʪʽ ɻ.ɸ. ʚʘʥ ʅʝʜʝʨʚʝʥʘ (G.A. van 

Nederveen) ʽ ʌ.ʇ. ʊʦʣʤʘʥ (F. P. Tolman) ʟ ʅʽʜʝʨʣʘʥʜʽʚ. 

ʇʨʠʙʣʠʟʥʦ ʟ 2002 ʨʦʢʫ ʢʦʥʮʝʧʮʽʶ Building Information Model ʚʟʷʣʠ ʥʘ 

ʦʟʙʨʦʻʥʥʷ ʧʨʦʚʽʜʥʽ ʨʦʟʨʦʙʥʠʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʨʦʙʠʚʰʠ ʮʝ 

ʧʦʥʷʪʪʷ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʫ ʩʚʦʾʡ ʪʝʨʤʽʥʦʣʦʛʽʾ. ʅʘʜʘʣʽ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ 
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ʟʘʚʜʷʢʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʠʭ ʢʦʤʧʘʥʽʡ ʷʢ Graphisoft ʽ Autodesk, ʘʙʨʝʚʽʘʪʫʨʘ 

BIM ʤʽʮʥʦ ʫʚʽʡʰʣʘ ʚ ʣʝʢʩʠʢʦʥ ʬʘʭʽʚʮʽʚ ʽʟ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. 

ɸʙʨʝʚʽʘʪʫʨʘ BIM ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʷʢ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʮʝʩʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʚʯʘʻʪʴʩʷ ʽʥʦʟʝʤʥʠʤʠ ʚʯʝʥʠʤʠ, ʟʦʢʨʝʤʘ ɺ., 

ʊʘʣʘʧʦʚʠʤ, ʂ. ʉʫʭʘʯʝʚʠʤ, ɸ. ʊʦʤʘʥʘ, ʃ. ʋʩʪʠʥʦʚʽʯʶʩ ʪʘ ʽʥʰ. ɺ ʋʢʨʘʾʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʙʣʝʤʘʪʠʢʠ BIM ʟʘʡʤʘʶʪʴʩʷ: ɻ.ʊʦʥʢʦʯʝʻʚ, ʆ.ɹʦʥʜʘʨ, 

ɸ.ɭʩʠʧʝʥʢʦ, ɺ.ʇʦʢʦʣʝʥʢʦ, ɸ.ʊʫʛʘʡ, ʇ.ʂʫʣʠʢʦʚ, ɸ. ɹʽʣʠʢ, ʄ. ɹʝʣʷʻʚ, 

ɸ. ʊʝʩʴʦʣʢʽʥ,ʄ. ɹʘʨʘʙʘʰ, ʂ. ʂʠʾʚʩʴʢʘ. 

BIM ï ʧʨʦʮʝʩ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʽʩʪʦʪʥʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʟ ʦʙ'ʻʢʪʦʤ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙʨʘʟʽʚ, ʨʝʟʫʣʴʪʘʪʦʤ BIM ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʣʽ ʻ ʮʠʬʨʦʚʘ 

ʤʦʜʝʣʴ ʷʢ ʦʙ'ʻʢʪʘ, ʪʘʢ ʽ ʧʨʦʮʝʩʫ ʡʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ.  

ʈʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʚʝʜʝʪʴʩʷ ʚ ʜʚʘ 

ʝʪʘʧʠ. ʉʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʝʨʚʠʥʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ: ʚʽʢʥʘ, 

ʜʚʝʨʽ, ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ, ʣʽʬʪʠ ʪʘ ʽʥʰ., ʱʦ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʙʫʜʽʚʣʽ, ʘʣʝ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʙʫʜʤʘʡʜʘʥʯʠʢʘ, 

ʤʦʥʪʫʶʪʴʩʷ ʮʽʣʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ. ʎʝ ʬʫʥʜʘʤʝʥʪʠ, ʩʪʽʥʠ, 

ʜʘʭʠ, ʥʘʚʽʩʥʽ ʬʘʩʘʜʠ ʪʦʱʦ. ʇʦʙʫʜʦʚʘʥʘ ʬʘʭʽʚʮʷʤʠ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ 

ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʩʪʘʻ ʦʩʥʦʚʦʶ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʜʝʪʘʣʝʡ, ʢʦʤʧʣʝʢʪʘʮʽʾ ʦʙ'ʻʢʪʘ, ʟʘʤʦʚʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʢʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʟʚʝʜʝʥʥʷ ʩʘʤʦʾ ʙʫʜʽʚʣʽ, 

ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ 

ʽʩʥʫʻ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʽʩʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ. ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ 
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ʚ ʥʽʡ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ, ʜʦʧʦʚʥʶʚʘʪʠʩʷ, ʟʘʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʣʽ.  

ɺʽʜʤʽʥʥʘ ʦʟʥʘʢʘ BIM ï ʧʨʦʝʢʪ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʷʚʣʷʻ ʩʦʙʦʶ ʥʝ ʥʘʙʽʨ ʨʦʟʨʽʟʥʝʥʠʭ ʬʘʡʣʽʚ, ʘ ʮʽʣʽʩʥʫ ʙʘʟʫ ʜʘʥʠʭ.  

ʑʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʨʠʩʘ BIM ï ʜʫʘʣʽʟʤ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, 

ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, BIM ï ʮʝ ʄʆɼɽʃʔ, ʘ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ï ʮʝ 

ʊɽʍʅʆʃʆɻɯʗ.  

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ BIM ʷʢ ʽʥʩʪʨʫʤʝʥʪ ï ʮʝ ʜʠʥʘʤʽʯʥʘ ɹɸɿɸ ɼɸʅʀʍ, 

ʷʢʱʦ ʷʢ ʪʝʭʥʦʣʦʛʽʶ ï ʮʝ ʋʇʈɸɺʃɯʅʅʗ ʉʊɺʆʈʖɺɸʅʆʖ ɹɸɿʆʖ 

ɼɸʅʀʍ. 

ɻʦʣʦʚʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ BIM ʪʝʭʥʦʣʦʛʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʦʾ 

ʙʫʜʽʚʣʽ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ 

BIM ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʠʪʠ ʦʙ'ʻʢʪ ʟ ʫʩʽʤʘ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʤʘʪʝʨʽʘʣʘʤʠ, 

ʽʥʞʝʥʝʨʥʠʤ ʦʩʥʘʱʝʥʥʷʤ ʽ ʥʘʣʘʛʦʜʠʪʠ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʤʦʜʝʣʽ ʦʩʥʦʚʥʽ ʧʨʦʝʢʪʥʽ 

ʨʽʰʝʥʥʷ. ʇʝʨʝʚʽʨʢʘ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʥʝ ʟʜʽʡʩʥʝʥʥʘ, ʷʢʱʦ 

ʪʽʣʴʢʠ ʧʦʙʫʜʫʚʘʪʠ ʤʘʢʝʪ ʙʫʜʽʚʣʽ ʚ ʥʘʪʫʨʘʣʴʥʫ ʚʝʣʠʯʠʥʫ. ɼʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

BIM ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʝʨʝʚʽʨʷʣʘʩʷ ʥʘ 

ʩʪʚʦʨʝʥʦʤʫ ʦʙ'ʻʢʪʽ, ʢʦʣʠ ʚʠʧʨʘʚʠʪʠ ʱʦ-ʥʝʙʫʜʴ ʙʫʣʦ ʚʞʝ ʥʝʤʦʞʣʠʚʦ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʝʭʥʦʣʦʛʽʷ BIM ï ʮʝ ʚʽʨʪʫʘʣʴʥʘ ʢʦʧʽʷ ʙʫʜʽʚʣʽ, ʚ ʷʢʫ ʤʦʞʥʘ ʚʥʝʩʪʠ 

ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ çʫʪʦʯʥʝʥʴè. 

ʇʝʨʝʜʦʚʽ ʙʫʜʽʚʝʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʞʝ ʜʘʚʥʦ ʫʩʚʽʜʦʤʠʣʠ ʪʦʡ ʬʘʢʪ, 

ʱʦ BIM ï ʮʝ ʩʝʨʡʦʟʥʘ ʢʦʥʢʫʨʝʥʪʥʘ ʧʝʨʝʚʘʛʘ ʚ ʙʦʨʦʪʴʙʽ ʟʘ ʦʪʨʠʤʘʥʥʷ 

ʟʘʤʦʚʣʝʥʴ. ʄʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʪʦʯʥʦʾ ʽ ʜʝʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, 

ʧʨʦʚʝʜʝʥʥʷ ʩʠʤʫʣʷʮʽʾ (ʤʦʜʝʣʶʚʘʥʥʷ), ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦ ʚʩʽʭ 

ʝʣʝʤʝʥʪʘʭ ʙʫʜʽʚʣʽ, ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʽ ʪ. ʽʥʰ. ï ʦʩʴ ʜʘʣʝʢʦ ʥʝ 

ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʢʦʥʢʫʨʝʥʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ʇʨʦʝʢʪ ʚ BIM ʷʚʣʷʻ ʩʦʙʦʶ ʪʨʠʚʠʤʽʨʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʙʫʜʽʚʣʽ, ʘ ʪʘʢʦʞ ʛʦʪʦʚʠʡ ʙʽʟʥʝʩ-ʧʣʘʥ, ʱʦ ʜʦʟʚʦʣʷʻ 
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ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʥʦʚʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʠ 

ʟʤʽʥʘʭ ʚ ʙʫʜʴ-ʷʢʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʜʝʣʽ.  

ʊʘʢ, ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BIM-ʪʝʭʥʦʣʦʛʽʡ) ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ 

ʨʽʚʥʽ. ʋ ʉʐɸ ʟ 2006 ʨʦʢʫ ʋʧʨʘʚʣʽʥʥʷ ʩʣʫʞʙ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(GSA, General Services Administration) ʟʨʦʙʠʣʦ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

BIM ʥʘ ʬʘʟʽ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫ ʜʣʷ ʚʩʽʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟʘ ʫʯʘʩʪʶ 

ʜʝʨʞʘʚʠ. ʋ ʌʽʥʣʷʥʜʽʾ ʩʣʫʞʙʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʫʜʽʚʥʠʮʪʚʦ, ʚʠʤʘʛʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ, ʫʟʛʦʜʞʝʥʠʭ ʟ IFC-ʩʪʘʥʜʘʨʪʦʤ ʟ 2007 ʨʦʢʫ. 

ʋ ʅʦʨʚʝʛʽʾ ʟ 2010 ʨʦʢʫ ʚʩʽ ʙʫʜʽʚʝʣʴʥʽ ʦʙ'ʻʢʪʠ ʟʘ ʫʯʘʩʪʶ ʜʝʨʞʘʚʠ ʧʦʚʠʥʥʽ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ BIM (ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʠʭ ʬʦʨʤʘʪʘʭ 

IFC) (ʜʠʚ. ʨʠʩ.3.1). 

ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʥʘʧʨʠʢʣʘʜ, ʚʞʝ ʟ 2016 ʨʦʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ BIM-

ʪʝʭʥʦʣʦʛʽʡ ï ʦʙʦʚ'ʷʟʢʦʚʘ ʚʠʤʦʛʘ ʜʣʷ ʜʝʨʞʟʘʤʦʚʣʝʥʥʷ. ʋ ʉʐɸ ʨʦʟʨʦʙʣʝʥʘ 

ʩʧʝʮʽʘʣʴʥʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ BIM. ɸʢʪʠʚʥʦ 

ʧʨʦʧʘʛʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʌʽʥʣʷʥʜʽʷ, 

ʅʦʨʚʝʛʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ɼʘʥʽʷ, ʅʽʤʝʯʯʠʥʘ, ʌʨʘʥʮʽʷ, ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, 

ʉʽʥʛʘʧʫʨ, ɻʦʥʢʦʥʛ. ʋ ʚʩʽʭ ʮʠʭ ʢʨʘʾʥʘʭ ʜʽʻ ʧʝʚʥʘ ʜʝʨʞʧʨʦʛʨʘʤʘ: ʥʘ ʨʽʚʥʽ 

ʜʝʨʞʘʚʠ ʘʙʦ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʤʽʥʽʩʪʝʨʩʪʚ, ʦʢʨʝʤʠʭ ʚʝʣʠʢʠʭ ʜʝʨʞʘʚʥʠʭ 

ʟʘʤʦʚʥʠʢʽʚ.  

 

ʈʠʩ. 3.1 ʆʙʦʚ'ʷʟʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʚ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 
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ɿʘʟʥʘʯʝʥʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʨʦʜʞʫʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, 

ʘʣʝ ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʻ ʚ ʟʨʫʯʥʽʡ, ʢʝʨʦʚʘʥʽʡ 

ʬʦʨʤʽ. ɯʥʪʝʛʨʘʮʽʷ ʤʘʩʠʚʥʠʭ ʜʘʥʠʭ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʦ ʩʝʢʪʦʨʘʤ 

ʝʢʦʥʦʤʽʢʠ ʦʙʽʮʷʻ ʧʨʠʥʝʩʪʠ ʚʠʛʦʜʠ ʪʘ ʧʽʣʴʛʠ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ, 

ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʥʘʫʢʦʻʤʥʽ ʛʘʣʫʟʽ ʽ ʥʦʚʽ ʨʠʥʢʠ [çBIM ï ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ. 

ʗʢ ʜʦʩʷʛʣʠ ʫʩʧʽʭʫ? ʇʨʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʪʝʦʨʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾè.] . 

ʇʨʠʢʣʘʜ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʙʽʟʥʝʩʽ: ʫʛʦʜʘ BMW ʽ 

Sixt ï ʮʝ ʚʞʝ Sharing ʘʚʪʦʤʦʙʽʣʽʚ.  

ʇʽʜʭʽʜ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï ʷʢʱʦ ʜʦʩʚʽʜ ʧʨʠʥʦʩʠʪʴ ʜʦʭʽʜ, ʪʦ ʡʦʛʦ 

ʧʦʪʨʽʙʥʦ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ. ʊʘʢ ʟ'ʷʚʠʚʩʷ ʩʪʘʥʜʘʨʪ BSI 11000, ʷʢʠʡ 

ʤʦʞʣʠʚʦ ʟʽʛʨʘʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʨʦʣʴ ʚ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ, ʥʽʞ 

ʥʘʡʚʽʜʦʤʽʰʠʡ ʩʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ ʩʪʘʥʜʘʨʪ ISO 9001.  

ɼʣʷ ʝʢʦʥʦʤʽʢʠ ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʠʷʚʠʣʦʩʷ çʟʦʣʦʪʠʤ 

ʢʣʶʯʠʢʦʤè ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʜʫʞʝ ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʢʽʚ.  

ʈʝʘʣʴʥʦ ʚʠʧʫʩʪʠʚʰʠ ʮʝʡ ʩʪʘʥʜʘʨʪ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ 

ʧʦ ʧʨʦʝʢʪʘʤ, ʙʨʠʪʘʥʮʽ ʟʨʦʙʠʣʠ ʦʩʥʦʚʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʨʘʾʥʠ ʚ ʮʠʬʨʦʚʫ 

ʝʢʦʥʦʤʽʢʫ.  

ɺʽʥ ʚʠʷʚʠʚʩʷ ʧʝʨʰʠʤ ʚ ʩʚʽʪʽ, ʽ ʧʦ ʥʴʦʤʫ ʟʘʨʘʟ ʩʝʨʪʠʬʽʢʫʶʪʴʩʷ ʽ 

ʧʨʘʮʶʶʪʴ ʃʦʢʭʽʜ, ɹʦʾʥʛ, HP, ʂʘʜʘʩʪʨ ʅʽʤʝʯʯʠʥʠ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ 

ʘʥʛʣʽʡʩʴʢʽ ʘʙʦ ʻʚʨʦʧʝʡʩʴʢʽ ʢʦʤʧʘʥʽʾ.  

ɺʣʘʩʥʝ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʚ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪ ʧʨʦ ʩʧʽʚʧʨʘʮʶ BSI- 

BS 1192-2007, ʷʢʠʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ BIM ʧʨʦʝʢʪʫ. 

ʅʘ ʨʠʩ.3.2 ʥʘʚʝʜʝʥʦ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ɺɯʄ. 

ɺɯʄ-ʤʦʜʝʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʚʥʠʡ ʪʠʧ ʙʘʟʠ ʜʘʥʠʭ, ʜʦʩʪʫʧʥʠʡ ʚʩʽʤ 

ʫʯʘʩʥʠʢʘʤ ʧʨʦʝʢʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʩʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʝʢʪʦʤ ʘʙʦ ʙʫʜʽʚʣʝʶ 

ʛʨʘʬʽʯʥʽ, ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽ ʧʘʨʘʤʝʪʨʠ ʽ ʢʦʜʠ, ʽ ʪ.ʽʥʰ. 

ɺʩʽ ʥʦʚʦʚʚʝʜʝʥʥʷ, ʟʤʽʥʠ ʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʜʘʥʫ 

ɺɯʄ-ʤʦʜʝʣʴ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ:  

1.ɻʨʘʬʽʯʥʦʛʦ ʽ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ (ʤʦʜʝʣʶʚʘʥʥʷ) ʽ ʟʤʽʥʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ; 
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2.ʇʨʠʚ'ʷʟʢʠ, ʜʦʜʘʚʘʥʥʷ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʬʦʨʤʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʽ ʘʪʨʠʙʫʪʽʚ ʜʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʤʦʜʝʣʽ.  

ɺʩʽ ʚʠʜʠ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʦʝʢʪʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘʢʦʞ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʘʟʠ ʜʘʥʠʭ ɺɯʄ-ʤʦʜʝʣʽ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʚʨʘʭʦʚʘʥʽ ʽ 

ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ BIM-ʤʦʜʝʣʽ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʢʣʶʯʘʻ ʡʦʛʦ ʥʘʩʪʫʧʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ɹʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʪʘ ʧʦʧʦʚʥʶʻʪʴʩʷ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ. ʅʘʚʽʪʴ ʟʥʝʩʝʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʰʣʷʭʦʤ BIM-ʤʦʜʝʣʶʚʘʥʥʷ. 

BIM -ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ: 

1. ʌʽʟʠʯʥʽ, ʛʝʦʤʝʪʨʠʯʥ ̔ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʩʪʽʥʠ, 

ʧʝʨʝʢʨʠʪʪʷ, ʘʨʤʘʪʫʨʘ, ʘ ʪʘʢʦʞ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʙʫʜʽʚʝʣʴ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʚʦʜʢʫ, ʚʠʤʠʢʘʯʽ, ʢʝʨʫʶʯʽ ʤʦʜʫʣʽ, ʧʨʝʜʤʝʪʠ ʩʘʥʪʝʭʥʢ̔ʠ ʽ ʪ. 

ʽʥʰ.,  

2. ɺʽʨʪʫʘʣʴʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʣʦʱʽ ʽ ʦʙôʻʤʠ, ʷʢ ʘʙʩʪʨʘʢʪʥʽ ʝʣʝʤʝʥʪʠ ʚ ʬʦʨʤʽ ʧʨʠʤʽʱʝʥʴ ʽ ʛʨʫʧ 

ʧʨʠʤʽʱʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ ʚ ʬʦʨʤʽ ʽʻʨʘʨʭʽʯʥʦʛʦ ʜʝʨʝʚʘ 

ʧʘʧʦʢ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʦʜʝʣʽ. 
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ʈʠʩ. 3.2 ɽʪʘʧʠ ʝʚʦʣʶʮʽʾ ɺɯʄ 
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ɺ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ (ʜʠʚ. ʨʠʩ.3.3) BIM-ʤʦʜʝʣʴ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ 

ʟ ʙʫʜʽʚʝʣʴʥʠʤ ʧʨʦʝʢʪʦʤ, ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʚ ʢʽʥʮʽ ʽʜʝʥʪʠʯʥʫ ʚʽʨʪʫʘʣʴʥʫ ʤʦʜʝʣʴ 

ʙʫʜʽʚʣʽ ( çʮʠʬʨʦʚʠʡè ʙʣʠʟʥʶʢ), ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʨʝʘʣʴʥʠʡ ʦʙ'ʻʢʪ. 

 

ʈʠʩ. 3.3 ɿʘʩʪʦʩʫʚʘʥʥʷ ɺɯʄ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ 

 

ɺɯʄ ʜʦʟʚʦʣʷʻ: 

1.ɯʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʙʫʜʽʚʥʠʮʪʚʦ;  

2.ɿʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʪʘ ʢʦʰʪʦʨʠʩʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ; ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ;  

3.ʇʨʠʡʥʷʪʠ ʥʘʡʢʨʘʱʽ ʚʘʨʽʘʥʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʘʨʽʘʥʪʽʚ ʧʨʦʝʢʪʫ ʟ ʦʮʽʥʶʚʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʝʢʦʥʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ;  

4.ɿʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʩʫʙ'ʻʢʪʠʚʽʟʤ ʧʨʠ ʫʭʚʘʣʝʥʥʽ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʙʽʪ i ʜʣʷ ʚʩʽʭ ʦʩʽʙ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʘʭ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʚʝʜʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ ʚʠʢʦʥʘʚʮʽʚ, ʪʘʢ ʟʚʘʥʠʡ ɺɯʄ-

ʩʪʘʥʜʘʨʪ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʌʘʢʪʠʯʥʦ ʨʦʟʨʦʙʢʘ ʢʦʞʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʣʦʛʽʯʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ɸʣʝ ʧʨʘʢʪʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʤʦʥʩʪʨʫʻ ʨʦʟʨʠʚʥʽʩʪʴ ʤʽʞ 

ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʆʩʢʽʣʴʢʠ ʢʽʥʮʝʚʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʫ ʻ ʟʽʙʨʘʥʠʡ ʚʦʻʜʠʥʦ ʢʦʤʧʣʝʢʩ ʥʝʦʙʭʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʥʘ ʦʙôʻʢʪ ʪʦʙʪʦ ʘʢʪʫʘʣʴʥʠʤ ʢʨʦʢʦʤ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʬʘʭʽʚʮʽʚ-

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ʄʝʪʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʻ ʦʧʪʠʤʽʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʨʦʙʦʪʘ ʽʥʞʝʥʝʨʽʚ ʟ 

ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʝʨʦʟʨʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʨʦʟʨʦʙʢʠ ʪʘ ʤʽʞ ʨʽʟʥʠʤʠ ʨʦʟʜʽʣʘʤʠ ʧʨʦʝʢʪʫ (ʜʠʚ.ʨʠʩ.3.4). 

BIM ʜʦʧʦʤʘʛʘʻ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʩʠʩʪʝʤ ʆɺʂ, ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ 

ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʠʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʯʥʝʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʽ ʟ ʙʽʣʴʰʦʶ ʝʢʦʥʦʤʽʯʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʥʝ ʧʦʨʫʰʫʶʪʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. 

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM, ʟʘʤʦʚʥʠʢ ʚʣʘʩʥʠʢ ʦʙ'ʻʢʪʘ ʦʪʨʠʤʫʻ 

ʥʘʩʢʨʽʟʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜ ʽʜʝʾ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ ʜʦ ʨʦʟʨʦʙʢʠ 

ʧʦʚʥʦʛʦ ʧʨʦʝʢʪʫ: 

Å ʂʦʥʪʨʦʣʴ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʦʪʨʠʤʘʥʥʷʤ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʤʦʤʝʥʪʫ 

ʚʚʝʜʝʥʥʷ ʦʙ'ʻʢʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

Å ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʽ ʥʘʚʽʪʴ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʘʙʦ ʚʠʚʝʜʝʥʥʽ ʦʙ'ʻʢʪʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ , ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʨʫʜ, ʩʪʚʦʨʶʻʪʴʩʷ ʻʜʠʥʝ ʨʦʙʦʯʝ 

ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ ʽʥʞʝʥʝʨʥʠʭ 

ʩʠʩʪʝʤ, ʘʣʝ ʽ ʜʣʷ ʶʨʠʩʪʽʚ, ʚʣʘʩʥʠʢʘ/ʦʨʝʥʜʘʨʷ, ʝʢʦʣʦʛʘ, ʦʮʽʥʶʚʘʯʘ ʽ 
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ʬʽʥʘʥʩʠʩʪʘ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚ'ʷʟʢʠ, ʧʦʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʤʘʪʝʨʽʘʣʽʚ, ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʘʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʛʝʦʜʘʥʠʭ ʪʘ ʨʦʟʨʘʭʫʥʢʦʤ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

BIM ï ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ. ʅʘʧʨʠʢʣʘʜ, ʜʚʝʨʽ çʟʥʘʶʪʴè, ʱʦ 

ʚʦʥʘ ʜʚʝʨʽ, ʟʥʘʶʪʴ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʽʥʽ 

ʽ ʾʤ ʧʦʪʨʽʙʝʥ ʦʪʚʽʨ. ʇʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʜʚʝʨʝʡ ʚ ʩʪʽʥʫ ʦʪʚʽʨ ʜʣʷ ʥʠʭ 

ʩʪʚʦʨʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ɯ ʚʽʥ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʘʣʷʻʪʴʩʷ ʚ ʨʘʟʽ 

ʚʠʜʘʣʝʥʥʷ ʜʚʝʨʝʡ. ʉʧʝʮʠʬʽʢʘʮʽʾ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʫ ʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ. 

ʉʪʘʣʝʚʽ ʘʨʤʘʪʫʨʥʽ ʩʽʪʢʠ, ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʚ ʪ.ʯ. ʥʝʩʪʘʥʜʘʨʪʥʽ, 

ʚʠʜʘʶʪʴʩʷ ʛʨʘʬʽʯʥʦ. 

 

ʈʠʩ.3.4 ʋʯʘʩʥʠʢʠ ʧʨʦʮʝʩʫ BIM 

 

ɻʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ɺɯʄ : 
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¶ ʉʢʦʦʨʜʠʥʦʚʘʥʘ ʽ ʫʟʛʦʜʞʝʥʘ ʨʦʙʦʪʘ ʨʽʟʥʠʭ ʬʘʭʽʚʮʽʚ; 

¶ ʄʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʢʣʘʜʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʪʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ; 

¶ ʇʝʨʝʜʙʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʫ, ʱʦ ʙʫʜʫʻʪʴʩʷ; 

¶ ʉʢʦʨʦʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʣʽ; 

¶ ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʶ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʧʨʦʝʢʪʫ; 

¶ ʆʭʦʧʣʝʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙ'ʻʢʪʫ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ: 

Åʇʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʨʘʡʦʥʽ ʟʘʙʫʜʦʚʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʞʝ ʥʘʷʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ; 

Åʇʨʦʝʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʨʝʞ ʨʘʡʦʥʫ ʟʘʙʫʜʦʚʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ ʽ ʛʨʫʥʪʽʚ; 

Åʇʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚ ʨʘʡʦʥʽ ʟʘʙʫʜʦʚʠ, ʦʩʥʦʚʥʠʭ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʨʰʨʫʪʽʚ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘʥʘʣʽʟ ʟʤʽʥʠ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʪʫʘʮʽʾ ʨʘʡʦʥʫ; 

Åɺʠʟʥʘʯʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʽʢʠ, ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ; 

Åɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʣʠʞʯʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʥʘʜʘʶʪʴ ʽʥʞʝʥʝʨʥʽ ʪʘ ʽʥʰʽ 

ʥʝʦʙʭʽʜʥʽ ʚ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ ʧʦʩʣʫʛʠ; 

Åʈʦʟʨʘʭʫʥʦʢ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʭ ʤʘʨʰʨʫʪʽʚ ʜʦʩʪʘʚʢʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʾ ʚʘʨʪʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ: 

Åʄʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ; 

Åʂʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʠ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʽ ʚʠʢʦʥʘʥʥʷ ʙʶʜʞʝʪʽʚ; 

Åʆʪʨʠʤʫʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

Åɯʥʪʝʛʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʩʧʦʨʫʜʠ ʽ ʧʣʘʥ-ʛʨʘʬʽʢ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ. 

Åɺʠʥʠʢʘʶʪʴ ʥʦʚʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘʢʽ ʷʢ:  

V ʋʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦʤ; 
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V ɿʝʤʣʷʥʽ ʨʦʙʦʪʠ, ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʢʦʶ ʽ ʩʢʣʘʜʘʤʠ, ʙʫʜʽʚʝʣʴʥʦʶ 

ʪʝʭʥʽʢʦʶ ʪʘ ʽʥʰ.  

ʎʽ ʢʦʤʧʣʝʢʩʠ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ, ʘʣʝ ʧʨʘʮʶʶʪʴ ʦʜʥʘʢʦʚʦ ʟ BIM 

ʤʦʜʝʣʣʶ. ɿ ʥʠʭ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʢʽʣʴʢʘ ʜʫʞʝ ʚʘʞʣʠʚʠʭ:  

Åʋʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ; 

Åʋʧʨʘʚʣʽʥʥʷ ʚʠʤʦʛʘʤʠ; 

Åʇʽʜʛʦʪʦʚʢʘ ʽ ʢʦʥʪʨʦʣʴ ʻʜʠʥʠʭ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʽ ʪʠʞʥʝʚʦ-ʜʦʙʦʚʠʭ 

ʟʘʚʜʘʥʴ.  

ɸʣʝ ʩʢʘʟʘʪʠ, ʱʦ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʮʝ ʦʜʥʘ ʤʦʜʝʣʴ ʥʝ ʤʦʞʥʘ. ʇʨʠʥʮʠʧ 

ʥʘʩʪʫʧʥʦʩʪʽ ʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʨʘʮʶʻ ʽ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʦʙ'ʻʢʪʘ ʽ ʟʤʝʥʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʝʣʠʢʠʡ BIM ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

Å ʋʧʨʘʚʣʽʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ; 

Å ʆʙʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʛʘʨʘʥʪʽʡʥʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ; 

Å ʂʦʥʪʨʦʣʴ ʚʠʪʨʘʯʘʥʥʷ ʨʝʩʫʨʩʽʚ (ʚʦʜʘ/ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ/ʪʝʧʣʦ-ʭʦʣʦʜ); 

Å ɽʢʩʧʣʫʘʪʘʮʽʷ ʽʥʞʝʥʝʨʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

Å ɯʥʪʝʛʨʘʮʽʷ ʟ BMS-ʩʠʩʪʝʤʦʶ ʦʙ'ʻʢʪʘ; 

Åʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʽ ʪʝʭʥʽʯʥʠʡ ʘʫʜʠʪ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʦʙʣʘʜʥʘʥʥʷ; 

Åʉʢʣʘʜʘʥʥʷ ʨʽʯʥʦʛʦ ʙʶʜʞʝʪʫ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙ'ʻʢʪʘ ʥʝʨʫʭʦʤʦʩʪʽ; 

Åʈʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʦʙ'ʻʢʪʘ, ʧʣʘʥʫ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ; 

Åʇʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʜʘʯʝʶ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ, ʨʝʤʦʥʪʫ, ʟʘʤʽʥʽ ʘʙʦ ʤʦʜʝʨʥʽʟʘʮʽʾ; 

Åʉʫʧʨʦʚʽʜ ʜʦʛʦʚʦʨʽʚ ʥʘ ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ. 

Åʋʧʨʘʚʣʽʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʙʫʜʽʚʣʽ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ: ʥʘʨʷʜ ʥʘ 

ʧʦʪʦʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʜʽʚʣʽ [89]. 

 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʥʘ ʝʪʘʧʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ: 
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ɺ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ BIM ʟʘʙʝʟʧʝʯʫʻ: 

Åʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʜʦʭʽʜ ʚʽʜ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʨʫʭʦʤʦʩʪʽ; 

Åʉʫʧʨʦʚʽʜ ʦʨʝʥʜʥʦʛʦ ʙʽʟʥʝʩʫ, ʟʜʘʯʫ ʧʨʠʤʽʱʝʥʴ ʚ ʦʨʝʥʜʫ, ʚʟʘʻʤʦʜʽʷ ʟ 

ʥʘʛʣʷʜʦʚʠʤʠ ʽʥʩʪʘʥʮʽʷʤʠ, ʚʝʜʝʥʥʷ ʜʦʛʦʚʦʨʽʚ ʧʦ ʢʦʤʫʥʘʣʴʥʠʤ ʧʦʩʣʫʛʘʤ, 

ʦʭʦʨʦʥʫ ʦʙ'ʻʢʪʘ; 

Åʄʘʨʢʝʪʠʥʛ ʽ ʢʦʥʩʘʣʪʠʥʛ ʦʙ'ʻʢʪʘ ʥʝʨʫʭʦʤʦʩʪʽ, ʬʽʥʘʥʩʦʚʠʡ 

ʤʝʥʝʜʞʤʝʥʪ; 

Åʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʙʫʜʽʚʝʣʴ ʽ ʚʩʽʭ ʽʥʞʝʥʝʨʥʠʭ 

ʩʠʩʪʝʤ, ʧʣʘʥʦʚʽ ʽ ʨʝʛʣʘʤʝʥʪʥʽ ʨʦʙʦʪʠ; 

Åɼʨʽʙʥʠʡ ʨʝʤʦʥʪ ʝʣʝʤʝʥʪʽʚ ʦʟʜʦʙʣʝʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʙʫʜʽʚʝʣʴ; 

Åɿʘʙʝʟʧʝʯʝʥʥʷ ʦʙ'ʻʢʪʘ ʚʩʽʻʶ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

ɼʝʪʘʣʴʥʽʰʝ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ BIM 

[111,149,151,153,156] ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʽ ʙʫʜʽʚʥʠʮʪʚʽ; ʣʽʜʝʨʩʪʚʽ ʚ ʛʘʣʫʟʽ; 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; ʽʥʪʝʛʨʦʚʘʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ; ʧʨʦʝʢʪʫʚʘʥʥʽ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨ; ʙʫʜʽʚʥʠʮʪʚʽ; ʢʦʤʝʨʮʽʡʥʽʡ ʥʝʨʫʭʦʤʦʩʪʽ; ʦʨʛʘʥʘʭ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1. 
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ʊʘʙʣʠʮʷ 3.1 

ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ BIM 

1 ɺ ʘʨʭʽʪʝʢʪʫʨʽ ʽ 

ʙʫʜʽʚʥʠʮʪʚʽ 

ʉʪʚʦʨʶʚʘʪʠ ʫʟʛʦʜʞʝʥʽ ʧʨʦʝʢʪʥʽ ʜʘʥʽ ʽ ʜʦʢʫʤʝʥʪʘʮʽʶ; 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʚʦʜʠʪʠ 

ʨʦʟʨʘʭʫʥʢʠ ʢʦʰʪʦʨʠʩʥʦʾ ʚʘʨʪʦʩʪʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ɺʠʢʦʥʫʚʘʪʠ ʧʨʦʝʢʪʠ ʰʚʠʜʰʝ, ʝʢʦʥʦʤʽʯʥʽʰʝ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. 

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ (BIM) ʜʦʧʦʤʘʛʘʻ ʘʨʭʽʪʝʢʪʦʨʘʤ 

ʟʙʝʨʽʛʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʯʥʝʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ.  

ɸʨʭʽʪʝʢʪʦʨʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʥʘʜʽʡʥʦʾ, ʫʟʛʦʜʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʙʫʜʠʥʦʢ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʙʽʣʴʰ ʫʩʧʽʰʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʘʨʪʥʝʨʘʤʠ.  

ʊʝʭʥʦʣʦʛʽʷ BIM ʜʦʟʚʦʣʷʻ ʘʨʭʽʪʝʢʪʦʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʽ ʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʝʢʪʠ. 

ɿʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʧʨʦʩʪʦʾʚ, ʪʦʙʪʦ ʧʨʦʝʢʪʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʠʡ 

ʧʨʠʙʫʪʦʢ ʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʚʪʦʨʠʪʝʪʦʤ ʫ ʟʘʤʦʚʥʠʢʽʚ. 

 

2 ɼʣʷ ʣʽʜʝʨʩʪʚʘ ʚ ʛʘʣʫʟʽ ɸʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʟʘʟʥʘʻ ʟʤʽʥ, ʷʢʽ ʟʘ ʩʚʦʻʶ ʨʝʚʦʣʶʮʽʡʥʦʩʪʽ ʧʝʨʝʚʝʨʰʫʶʪʴ 

ʥʘʚʽʪʴ ʧʝʨʝʭʽʜ ʚʽʜ ʨʫʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ 

ʧʨʦʝʢʪʽʚ ʟʘʤʦʚʥʠʢʘʤ ʚʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ.  

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ (BIM) ʫʩʫʚʘʻ ʙʘʨ'ʻʨʠ ʽ ʥʘʣʘʛʦʜʞʫʻ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʬʘʭʽʚʮʷʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʣʝʢʪʠʚʘʭ. 

ʂʦʞʝʥ ʫʯʘʩʥʠʢ ʧʨʦʮʝʩʫ ʟʘʚʞʜʠ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʾ, ʥʘʜʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ BIM ʻ ʽʥʪʝʛʨʦʚʘʥʠʤ; ʬʘʭʽʚʮʽ ʢʨʘʱʝ 

ʨʦʟʫʤʽʶʪʴ ʩʫʪʥʽʩʪʴ ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ 

ʢʦʦʨʜʠʥʘʮʽʾ ʽ ʷʢʽʩʪʴ ʨʦʙʽʪ, ʩʢʦʨʦʯʫʶʪʴʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʢʦʰʪʽʚ; ʥʘʚʽʪʴ ʥʘ 

ʩʘʤʠʭ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ.  
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3 ɽʢʦʣʦʛʽʯʥʦ ʨʘʮʽʦʥʘʣʴʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʈʽʰʝʥʥʷ Autodesk, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ 

(BIM), ʜʦʟʚʦʣʷʶʪʴ ʨʦʙʠʪʠ ʧʨʦʝʢʪʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʾ. 

ɸʨʭʽʪʝʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ, ʬʘʭʽʚʮʽ ʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʟʘʤʦʚʥʠʢʠ ʦʪʨʠʤʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʝʢʪʠ ʰʚʠʜʰʝ, ʝʢʦʥʦʤʽʯʥʽʰʝ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ BIM ʙʽʣʴʰʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʙʣʽʢʫ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ, ʚʠʪʷʛʫʻʪʴʩʷ ʟ ʩʘʤʦʾ ʤʦʜʝʣʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʝʢʦʥʦʤʽʶ ʯʘʩʫ ʽ 

ʢʦʰʪʽʚ. 

4. ɯʥʪʝʛʨʦʚʘʥʘ ʨʦʙʦʪʘ ʥʘʜ 

ʧʨʦʝʢʪʘʤʠ 

ɯʥʪʝʛʨʦʚʘʥʘ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ï ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʴ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʽʤ ʫʯʘʩʥʠʢʘʤ ʢʦʣʝʢʪʠʚʫ ʚʟʘʻʤʦʜʽʷʪʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʧʨʦʮʝʩʫ ʽ ʩʧʽʣʴʥʦ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʷ BIM ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʥʠʤ ʢʦʣʝʢʪʠʚʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʢʪʫʘʣʴʥʫ, ʥʘʜʽʡʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʘ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. ʇʽʜʚʠʱʫʻʪʴʩʷ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʝʢʪʥʠʭ ʽʜʝʡ, ʟʨʦʩʪʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʚʦʶʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ. ʋ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʙʫʜʽʚʥʠʮʪʚʽ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʪʨʠʤʘʥʥʶ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ. 

5. ʇʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ 

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ (BIM) ʜʦʧʦʤʘʛʘʻ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ 

ʩʠʩʪʝʤ ʆɺʂ, ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʠʪʠ ʢʽʥʮʝʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʯʥʝʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ ʽ ʟ 

ʙʽʣʴʰʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ, ʱʦ ʥʝ ʧʦʨʫʰʫʶʪʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ. ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʽ ʫʩʫʚʘʪʠ ʢʦʣʽʟʽʾ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʢʦʦʨʜʠʥʘʮʽʾ ʨʦʙʽʪ ʟ 

ʘʨʭʽʪʝʢʪʦʨʘʤʠ ʽ ʽʥʰʠʤʠ ʽʥʞʝʥʝʨʘʤʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʨʦʩʪʘʻ ʷʢʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʧʨʦʝʢʪʽʚ ʽ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 

6. ʇʨʦʝʢʪʫʚʘʥʥʷ ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ (BIM) ʜʦʧʦʤʘʛʘʻ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ 
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ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʛʥʫʯʢʦ ʽ ʟʙʝʨʽʛʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʯʥʝʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ. 

ʊʝʭʥʦʣʦʛʽʷ BIM ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʝʢʪ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʶ ʜʦ ʥʴʦʛʦ ʚ 

ʟʘʛʘʣʴʥʠʡ ʧʨʦʝʢʪ ʥʘ ʩʘʤʠʭ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ; ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʚʦʻʯʘʩʥʝ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʢʦʣʽʟʽʡ. ɼʚʦʩʪʦʨʦʥʥʷ ʟʚ'ʷʟʦʢ ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʜʦʜʘʪʢʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʧʨʦʚʽʜʥʠʤʠ ʛʘʣʫʟʝʚʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʩʢʦʨʦʯʫʻ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ ʽ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ BIM ʥʘʜʘʻ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʡʤʘʪʠ ʟʤʽʥʠ ʚ ʧʨʦʝʢʪʽ, ʱʦ 

ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʦʨʜʠʥʘʮʽʾ ʨʦʙʽʪ ʤʽʞ ʬʘʭʽʚʮʷʤʠ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

7. ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʦʙ'ʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʝʢʪʽʚ ʛʝʥʧʣʘʥʫ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʝʨʝʞ. 

ʉʪʚʦʨʶʶʯʠ ʩʢʦʦʨʜʠʥʦʚʘʥʽ, ʥʘʜʽʡʥʽ ʧʨʦʝʢʪʥʽ ʜʘʥʽ, ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʦʙ'ʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʫʪʴ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʧʨʦʝʢʪʽ; ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʝʢʪʠ ʟ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ; ʚʠʧʫʩʢʘʪʠ ʨʦʙʦʯʫ ʜʦʢʫʤʝʥʪʘʮʽʶ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ.  

ʇʦʯʠʥʘʶʯʠ ʚʽʜ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʽ ʜʦ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʥʠʤ ʛʨʫʧʘʤ ʚʠʪʷʛʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʟ ʻʜʠʥʦʾ, ʥʘʩʠʯʝʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʦʜʝʣʽ. ʎʝ ʩʧʨʠʷʻ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʟʚʝʜʝʥʥʶ ʜʦ ʤʽʥʽʤʫʤʫ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʰʚʠʜʢʦʤʫ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ. 

8. ɹʫʜʽʚʥʠʮʪʚʦ ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʙʫʜʽʚʝʣʴʥʠʢʘʤ ʚʠʢʦʥʫʚʘʪʠ 

ʚʽʟʫʘʣʽʟʘʮʽʶ, ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʧʦʯʥʝʪʴʩʷ ʟʚʝʜʝʥʥʷ 

ʦʙ'ʻʢʪʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ BIM ʧʨʠ ʙʫʜʽʚʝʣʴʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦ 

ʚʠʷʚʠʪʠ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʫ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʣʠʢʘʪʠ ʪʨʫʜʥʦʱʽ ʧʨʠ ʟʚʝʜʝʥʥʽ ʽ ʟʚʝʨʥʫʪʠ ʥʘ ʮʝ 

ʫʚʘʛʫ ʬʘʭʽʚʮʽʚ ʧʨʦʝʢʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ.  

ʅʘʜʘʶʪʴ ʬʘʭʽʚʮʷʤ ʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʢʦʰʪʦʨʠʩʥʫ ʚʘʨʪʽʩʪʴ, 

ʚʠʢʦʥʫʚʘʪʠ 4D ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʚʠʷʚʣʷʪʠ ʢʦʣʽʟʽʾ, ʦʙʤʽʥʶʚʘʪʠʩʷ 



121 

 

ʽʥʬʦʨʤʘʮʽʻʶ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʫʜʽʚʥʠʮʪʚʦ, ʩʢʦʨʦʯʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʣʷʯʠ ʢʦʰʪʠ. 

9. ʂʦʤʝʨʮʽʡʥʘ 

ʥʝʨʫʭʦʤʽʩʪʴ 

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʥʦʩʠʪʴ ʥʝʦʮʽʥʝʥʥʫ ʢʦʨʠʩʪʴ ʚʣʘʩʥʠʢʘʤ 

ʙʫʜʠʥʢʽʚ, ʜʦʧʦʤʘʛʘʶʯʠ ʾʤ ʢʦʦʨʜʠʥʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦʮʝʩʠ, ʢʦʰʪʦʨʠʩʫ ʪʘ ʛʨʘʬʽʢʠ ʥʘ 

ʚʩʴʦʤʫ ʧʨʦʪʷʟʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴ.  

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʽ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ 

ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ, ʦʮʽʥʶʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʚʠʟʥʘʯʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʤʘʡʙʫʪʥʻ ʙʫʜʽʚʥʠʮʪʚʦ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʠʩʢʦʨʶʻʪʴʩʷ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ, ʚʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʚʠʪʨʘʯʘʥʥʷ ʢʦʰʪʽʚ, ʩʢʦʨʦʯʫʶʪʴʩʷ ʨʠʟʠʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ: 

¶ ɼʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʨʦʙʽʪ, 

¶ ʉʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ ʚʽʜʭʦʜʽʚ; 

¶ ʇʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʨʠʥʦʩʠʪʴ ʢʦʨʠʩʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʣʝ ʽ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ. 

10. ʆʨʛʘʥʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʬʘʭʽʚʮʷʤ ʦʨʛʘʥʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʡ ʝʬʝʢʪʠʚʥʦ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ. 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʪʝʭʥʦʣʦʛʽʻʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ 

ʚʘʨʽʘʥʪʠ ʧʨʦʝʢʪʽʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʧʨʠʚʦʜʷʯʠ ʾʭ ʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʰʚʠʜʢʦ ʤʽʥʣʠʚʠʭ 

ʥʦʨʤʘʪʠʚʥʠʤ ʥʦʨʤʘʤ ʽ ʚʠʤʦʛʘʤ. ʆʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʚʞʝ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫ, ʢʦʣʠ ʨʝʘʣʽʟʘʮʽʷ ʟʤʽʥ ʱʝ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʪʨʘʪ ʢʦʰʪʽʚ.  
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3.2 ɸʥʘʣʽʪʠʯʥʠʡ ʙʘʟʠʩ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʧʽʜʨʷʜʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʥʦʚʝʥʠʭ ʧʦʟʠʮʽʡ ʱʦʜʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʜʝʚʝʣʦʧʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ BIM-ʤʦʜʝʣʴ ʽʥʪʝʛʨʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʨʦʙʽʪ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʘʥʘʣʽʪʠʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʫ, ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʫ ʙʘʟʫ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʾ-ʧʽʜʨʷʜʥʠʢʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ BIM ʙʫʜʝ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʘʤʝ:. ʩʪʨʘʪʝʛʽʯʥʠʡ ï ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ; ʦʧʝʨʘʪʠʚʥʠʡ ï ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ; ʩʬʦʨʤʫʚʘʪʠ BIM-ʩʪʘʥʜʘʨʪ ï 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʜʦʢʫʤʝʥʪ ʘʙʦ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʫʩʽ 

ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʝʢʪʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɺʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʫ ʚʩʽʭ ʙʫʜʽʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʷʢʽ 

ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺ ʦʩʥʦʚʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ ʋʢʨʘʾʥʽ ʧʦʢʣʘʜʝʥʦ ʟʘʢʦʥʦʜʘʚʯʫ ʙʘʟʫ [63], 

ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʘʨʭʽʪʝʢʪʫʨʠ, ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʱʦʜʦ ʤʽʮʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʢʦʥ ˉ 850-IX ʚʽʜ 02.09. 2020 ʨ. çʇʨʦ ʥʘʜʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʥʘ ʨʠʥʢʫè ʧʦʢʣʠʢʘʥʠʡ ʚʠʨʽʰʠʪʠ ʚ ʋʢʨʘʾʥʽ:  

ʂʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ ʥʘ ʨʠʥʢʫ ʙʫʜʽʚʥʠʮʪʚʘ:. 

¶ ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʙʦʢ ʪʘ ʬʘʣʴʩʠʬʽʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ; 

¶ ʉʢʦʨʦʯʝʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʚʠʱʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ; 

¶ ɿʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʣʝʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʜʦʙʨʦʩʦʚʽʩʥʠʡ 

ʚʠʨʦʙʥʠʢ ʥʝ ʚʠʪʨʠʤʫʻ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʚʠʨʦʙʥʠʢʘʤʠ ʥʝʷʢʽʩʥʦʛʦ ʜʝʰʝʚʦʛʦ 

ʬʘʣʴʩʠʬʽʢʘʪʫ, ʘ ʻʜʠʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʻ ʚʘʨʪʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ; 
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¶ ʉʢʣʘʜʥʘ ʪʘ ʥʝʧʨʦʟʦʨʘ ʧʨʦʮʝʜʫʨʘ ʣʝʛʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ɺʽʜʩʫʪʥʻ ʚʠʟʥʘʯʝʥʥʷ ʦʙʦʚôʷʟʢʽʚ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ; 

¶ ɿʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʟʘʢʦʥʫ ʚ ʋʢʨʘʾʥʽ ʟʚʦʜʠʪʠʤʫʪʴ ʙʝʟʧʝʯʥʽ 

ʩʧʦʨʫʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʚʠʨʦʙʥʠʢʠ ʷʢʽʩʥʦʾ 

ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʦʪʨʠʤʘʶʪʴ ʜʦʩʪʫʧ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ.  

ɿʦʢʨʝʤʘ, ɿʘʢʦʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ: 

¶ ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʧʦʨʫʜ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; 

¶ ʇʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʫʤʦʚʠ ʾʾ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʨʠʥʢʫ; 

¶ ʄʝʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʪʻʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʪʦʩʦʚʥʦ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʩʧʦʨʫʜ; 

¶ ɺʠʤʦʛʠ ʜʦ ʨʝʛʣʘʤʝʥʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʽʜʝʥʪʠʯʥʽ ʛʘʨʤʦʥʽʟʦʚʘʥʠʤ ʻʚʨʦʧʝʡʩʴʢʠʤ, ʪʘ 

ʜʦʢʫʤʝʥʪʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʩʪʽ. 

ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ: 

¶ ɺʠʢʦʥʘʥʥʷ ʧʫʥʢʪʫ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʟ ɭʉ; 

¶ ʇʦʢʨʘʱʝʥʥʷ ʽʤʽʜʞʫ ʧʨʦʜʫʢʮʽʾ çmade in Ukraineè, ʜʦʩʪʫʧʫ ʥʘ ʛʣʦʙʘʣʴʥʽ 

ʨʠʥʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʋʢʨʘʾʥʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ; 

¶ ɺʘʞʣʠʚʠʡ ʢʨʦʢ ʜʦ çʧʨʦʤʠʩʣʦʚʦʛʦ ʙʝʟʚʽʟʫè (ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʫʛʦʜʠ 

ɸʉɸɸ); 

¶ ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʦʣʦʞʝʥʴ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʈʝʛʣʘʤʝʥʪʫ 

ˉ305 ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʨʠʥʢʫ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

¶ ʇʦʩʠʣʝʥʥʷ ʟʘʭʠʩʪʫ ʛʨʦʤʘʜʷʥ ʪʘ ʙʽʟʥʝʩʫ ʚʽʜ ʥʝʷʢʽʩʥʦʾ, ʬʘʣʴʩʠʬʽʢʦʚʘʥʦʾ 

ʪʘ ʥʝʙʝʟʧʝʯʥʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʢʦʥʦʤ ʟʘʧʨʦʚʘʜʞʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: 

ü ɼʝʢʣʘʨʫʚʘʥʥʷ ʚʠʨʦʙʥʠʢʘʤʠ ʧʨʦʜʫʢʮʽʾ: 

¶ ɺʠʨʦʙʥʠʢ ʩʫʧʨʦʚʦʜʞʫʻ ʢʦʞʥʫ ʧʘʨʪʽʶ ʧʨʦʜʫʢʮʽʾ ʜʝʢʣʘʨʘʮʽʻʶ ʧʨʦ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʜʘʨʪʘʤ (ʧʨʠʡʥʷʪʥʽʩʪʴ); 

¶ ɿʥʘʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʧʨʘʚʠʣʘʤ ʤʘʨʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ; 
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¶ ʇʨʽʦʨʠʪʝʪ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ (ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʜʫʢʮʽʾ). 

ü ʆʙʦʚ'ʷʟʢʠ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ: 

¶ ɼʝʪʘʣʽʟʘʮʽʷ ʦʙʦʚ'ʷʟʢʽʚ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʱʦʜʦ ʟʘʜʝʢʣʘʨʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ: 

ʚʠʨʦʙʥʠʢ-ʧʨʝʜʩʪʘʚʥʠʢ-ʽʤʧʦʨʪʝʨ-ʨʦʟʧʦʚʩʶʜʞʫʚʘʯ; 

¶ ʇʨʘʚʠʣʘ ʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ /ʧʨʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʚ ʟ ʪʝʭʥʽʯʥʦʾ ʦʮʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʡ ʧʨʠʡʥʷʪʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ü ʉʫʯʘʩʥʠʡ ʨʠʥʢʦʚʠʡ ʥʘʛʣʷʜ: 

¶ ɼʽʻʚʘ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʘ ʚʠʷʚʣʷʪʠ ʥʝʙʝʟʧʝʯʥʫ ʘʙʦ ʥʝʷʢʽʩʥʫ 

ʧʨʦʜʫʢʮʽʶ; 

¶ ɿʘʭʦʜʠ, ʱʦʜʦ ʟʘʭʠʩʪʫ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜ ʥʝʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ: ʦʙʤʝʞʝʥʥʷ, 

ʟʘʙʦʨʦʥʘ, ʚʠʣʫʯʝʥʥʷ ʟ ʦʙʽʛʫ, ʚʽʜʢʣʠʢʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʶʯʠʤʠ 

ʪʝʤʧʘʤʠ, ʧʨʠʯʦʤʫ ʥʝʨʽʜʢʦ ʟʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ [140-143,145,146,185,191-

194].  

ʋ ʢʨʘʾʥʽ ʟ BIM ʧʨʘʮʶʶʪʴ ʩʦʪʥʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ, ʚ ʪ.ʯ. ʥʘ ʟʘʢʦʨʜʦʥʥʽ 

ʨʠʥʢʠ. ɯ ʻ ʫʩʧʽʰʥʽ ʢʝʡʩʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʷʢ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʪʘʢ ʽ ʚ ʮʠʚʽʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ɯ ʩʘʤʝ ʜʦʩʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʡ: ʚʦʥʠ ʧʨʦʡʰʣʠ ʰʣʷʭ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM, ʥʘʚʯʘʥʥʷ ʬʘʭʽʚʮʽʚ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʞʚʘʚʣʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʦʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʧʨʠʪʘʤʘʥʥʠʡ ʣʠʰʝ 

ʦʢʨʝʤʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʘʙʦ ʢʦʤʧʘʥʽʷʤ ʽʟ ʽʥʦʟʝʤʥʠʤʠ 

ʽʥʚʝʩʪʠʮʽʷʤʠ. ɺɯʄ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ, ʜʝ 

ʦʯʝʚʠʜʥʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ: ʙʫʜʽʚʥʠʮʪʚʦ ʚʝʣʠʢʠʭ ʪʦʨʛʦʚʝʣʴʥʦ-ʨʦʟʚʘʞʘʣʴʥʠʭ 

ʮʝʥʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ: ñOcean Plazaò, ñʈʝʩʧʫʙʣʽʢʘò ʫ ʂʠʻʚʽ ʪʦʱʦ), 

ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʟʽ ʩʢʣʘʜʥʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

(ʥʘʧʨʠʢʣʘʜ ʫʢʨʠʪʪʷ ʥʘʜ ʏɸɽʉ). ʆʩʥʦʚʥʽ ʙʘʨôʻʨʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ 

ʋʢʨʘʾʥʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.5. 
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ʈʠʩ. 3.5 ʆʩʥʦʚʥʽ ʙʘʨôʻʨʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ ʋʢʨʘʾʥʽ. 

ʏʠʥʥʠʢʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʠʤʫʣʶʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ 

ʋʢʨʘʾʥʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.6. 
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ʏʠʥʥʠʢʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʠʤʫʣʶʶʪʴ  

ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ ʋʢʨʘʾʥʽ  

 

ʈʠʩ. 3.6 ʏʠʥʥʠʢʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʠʤʫʣʶʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɯʄ ʚ 

ʋʢʨʘʾʥʽ 

 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʽʡʪʠ ʚʽʜ ʯʘʩʪʦ ʚʞʠʚʘʥʦʛʦ ʙʫʜʽʚʝʣʴʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʧʨʠʥʮʠʧʫ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ 1-2 ʚʝʣʠʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʚʝʩʪʠʮʽʷʭ ʽ ʨʦʟʛʣʷʥʫʪʠ ʚʩʽ ʥʘʷʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ.  
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ɿʛʽʜʥʦ ɼɹʅ A.2.2-3-2014 çʉʢʣʘʜ ʪʘ ʟʤʽʩʪ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ 

ʙʫʜʽʚʥʠʮʪʚʦè ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʦʩʦʙʘʤʠ ʟʘ ʪʝʭʥʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʚ ʧʨʦʝʢʪʽ ʻ ʛʦʣʦʚʥʠʡ ʘʨʭʽʪʝʢʪʦʨ ʧʨʦʝʢʪʫ (ɻɸʇ) ʘʙʦ 

ʛʦʣʦʚʥʠʡ ʽʥʞʝʥʝʨ ʧʨʦʝʢʪʫ (ɻɯʇ) . ɺʦʥʠ ʛʦʪʫʶʪʴ ʜʦʛʦʚʦʨʠ, ʢʦʦʨʜʠʥʫʶʪʴ ʜʽʾ 

ʚʠʢʦʥʘʚʮʽʚ, ʚʝʜʫʪʴ ʧʝʨʝʛʦʚʦʨʠ ʟ ʟʘʤʦʚʥʠʢʘʤʠ, ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ ʪʘ 

ʧʽʜʨʷʜʥʠʢʘʤʠ. ɺʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʦʩʦʙʘʤʠ ʟʘ ʷʢʽʩʪʴ ʧʝʚʥʦʛʦ ʨʦʟʜʽʣʫ ʧʨʦʝʢʪʫ ʻ 

ʢʝʨʽʚʥʠʢ ʪʘ ʛʦʣʦʚʥʠʡ ʩʧʝʮʽʘʣʽʩʪ ʚʽʜʧʦʚʽʜʥʦʛʦ ɺɯʄ- ʧʽʜʨʦʟʜʽʣʫ. 

ʇʨʦʝʢʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʦʙôʻʢʪʘ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʛʦʜʞʝʥʦʛʦ ʝʩʢʽʟʥʦʛʦ 

ʧʨʦʝʢʪʫ (ʧʨʠ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ). ɺʽʥ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ 

ʨʦʟʜʽʣʽʚ: 

- ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ; 

- ɸʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʝ ʨʽʰʝʥʥʷ, ʛʝʥʧʣʘʥ, ʙʣʘʛʦʫʩʪʨʽʡ ʪʝʨʠʪʦʨʽʡ, 

ʩʭʝʤʘ ʪʨʘʥʩʧʦʨʪʫ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ); 

- ʊʝʭʥʦʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ); 

- ʈʽʰʝʥʥʷ ʟ ʽʥʞʝʥʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʟʦʚʥʽʰʥʽʭ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ; 

- ʆʮʽʥʢʘ ʚʧʣʠʚʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ (ʆɺʅʉ); 

- ʆʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ; 

- ʂʦʰʪʦʨʠʩʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ; 

- ɺʽʜʦʤʽʩʪʴ ʦʙʩʷʛʽʚ ʨʦʙʽʪ. 

ʇʦʚʥʘ ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʦʙôʻʢʪ 100%. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʦʮʽʥʶʶʪʴ ʫ ʙʣʠʟʴʢʦ 

1 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʧʦʧʨʠ ʪʝ, ʱʦ ʩʫʩʧʽʣʴʥʽ ʚʽʜʥʦʩʠʥʠ ʚ ɯʊ ʩʬʝʨʽ ʥʘ ʪʝʨʝʥʘʭ 

ʋʢʨʘʾʥʠ ʟʨʦʙʠʣʠ ʟʥʘʯʥʠʡ ʨʠʚʦʢ ʚʧʝʨʝʜ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘ ʶʨʠʜʠʯʥʘ ʧʨʘʢʪʠʢʘ 

ʣʠʰʝ ʥʘʤʘʛʘʶʪʴʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʘʢʽ ʩʪʨʽʤʢʽ ʟʤʽʥʠ. ɹʘʛʘʪʦ 

ʧʠʪʘʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ, ʱʦ, ʙʝʟʟʘʧʝʨʝʯʥʦ, ʚʢʘʟʫʻ ʥʘ ʚʘʛʦʤʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʾ çʟʘʙʝʟʧʝʯʫʚʘʣʴʥʦʾ ʩʬʝʨʠè ʷʢ ɯʊ, ʧʨʘʚʦʚʠʭ ʧʽʜʩʪʘʚ ʾʭ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʣʫʯʝʥʥʷ ʪʘ ʩʧʽʚʧʨʘʮʽ ʽʟ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ɯʊ-ʽʥʜʫʩʪʨʽʾ, ʟʦʢʨʝʤʘ ʽ ʫ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ʉʣʽʜ ʜʝʪʘʣʴʥʽʰʝ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʩʬʝʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ 

ʟʘʤʦʚʣʝʥʥʷʤ, ʧʦʨʷʜʢʫ ʫʢʣʘʜʝʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʜʦʛʦʚʦʨʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʬʦʨʤ ʩʧʽʚʧʨʘʮʽ ʽʟ ʧʨʘʮʽʚʥʠʢʘʤʠ ɯʊ-ʽʥʜʫʩʪʨʽʾ. 

ʆʩʥʦʚʥʠʡ ʩʝʢʪʦʨ ɯʊ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʡʤʘʻ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʣʽ, ʘ ʚʽʜʪʘʢ ï ʽ ʚʽʜʩʪʝʞʝʥʥʷ 

ʩʪʘʥʫ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʝʪʘʧʘʭ, ʪʘʢ ʟʚʘʥʽ ʩʠʩʪʝʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʝ, ʘʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪʴ 

ʧʨʦʝʢʪʽʚ ʟʘʚʜʷʢʠ ʟʤʽʥʽ ʪʘ ʚʘʨʽʘʮʽʾ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʙʽʣʴʰʠʪʠ ʷʢʽʩʪʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ, ʪʘ ʢʦʰʪʽʚ, 

ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʇʝʨʤʘʥʝʥʪʥʠʡ ʪʘ ʥʝʦʩʷʞʥʠʡ ʧʨʦʛʨʝʩ 

ʧʨʦʝʢʪʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ, ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ ʚʠʤʘʛʘʻ ʧʦʷʚʠ ʥʦʚʠʭ, 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʤʽʥʷʪʠ ʩʪʘʨʽ, ʤʝʥʰ ʚʜʘʣʽ ʘʥʘʣʦʛʠ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷʤʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʏʠʩʣʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʙôʻʜʥʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʷʢ ArchiCAD (ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ), ʃɯʈɸ 

(ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ), ʄʆʅʆʄɸʍ (ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʩʦʪʥʠʭ ʙʫʜʠʥʢʽʚ), ʂɸʃɯʇʉʆ (ʢʦʤʧôʶʪʝʨʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʣʽʥʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ), Building Manager (ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ) ʽ ʙʘʛʘʪʦ 

ʽʥ. ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʐʚʠʜʢʠʡ ʞʝ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʽ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʦʙʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʽʥʪʝʛʨʘʮʽʾ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʽʥʞʝʥʝʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʤ ʥʘ 01.01.2020ʨ. 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.2. 
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ʊʘʙʣʠʮʷ 3.2 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʽʥʞʝʥʝʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʋʢʨʘʾʥʽ 

ˉ 

ʧ/ʧ 

ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʅʘʟʚʘ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

1. ɼʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʙʫʜʽʚʝʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

Autodesk Building Design Suite; 

Autodesk Revit Architecture; 

Autodesk Factory Design Suite; 

AutoCAD Architecture 

2. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ 

ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ 

Autodesk Navisworks 

3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 

Autodesk Revit Structure; Tekla 

Structures 

4. ʇʨʦʝʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ 

ʙʫʜʽʚʝʣʴ 

AutoCAD MEP, Revit MEP 

5. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

AutoCAD; AutoCAD LT, 

Autodesk 3ds MaxDesign; Std 

Manager CS 

6. ɸʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʽ ʜʦʜʘʪʢʠ 

ʜʣʷ AutoCAD 

ʇɸʈʂʉ, ʉʇɼʉ Graphi CS 

7. ʇʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

SCAD Office, SCAD 

(StructureCAD), ʂʦʤʝʪʘ, 

ʂʨʠʩʪʘʣʣ, ɸʨʙʘʪ, ʂʘʤʠʥ, 

ʄʦʥʦʣʠʪ, ʂʦʂʦʥ 

8. ɼʦʜʘʪʢʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʩʘʥʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ɸʈʉ-ʇʉ, ɺɽʅʊʉʀʉ 

9. ʇʨʦʛʨʘʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʪʦʱʦ. 

AutoCAD Plant 3D, Autodesk 

Plant Design Suite, Plant 4D, 

ʉʊɸʈʊ, ɻʀɼʈʆʉʀʉʊɽʄɸ, 

ʈɽʉʋʈʉ, ʕʢʦʣʦʛ-ʐʋʄ ʪʦʱʦ 

10. ʇʨʦʛʨʘʤʠ ʜʣʷ ʛʝʦʪʝʭʥʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. 

(Plaxis, Plaxis Dynamics 

Module, Plax Flow, Plaxis 3D 

Tunnel, Plaxis 3D Foundation 

11. ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

Autodesk Civil 3D, Geoni CS 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʤʧʣʝʢʩ ʥʘʩʢʨʽʟʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʯʘʩʪʠʥ 

ʽ ʨʦʟʜʽʣʽʚ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ . 

ʋʩʽ ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʨʦʝʢʪʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʟʘ 

ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ (ʧʠʩʴʤʦʚʦʛʦ ʧʦʚʥʦʚʘʞʝʥʥʷ, ʷʢʝ ʥʘʜʘʻ ʾʤ ʧʨʘʚʦ ʥʘ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʢʪʘ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ï ʧʨʦʛʨʘʤʠ) ʘʙʦ 

ʫʢʣʘʜʝʥʥʷ ʽʟ ʚʣʘʩʥʠʢʦʤ ʣʽʮʝʥʟʽʡʥʦʛʦ ʜʦʛʦʚʦʨʫ ʘʙʦ ʢʫʧʽʚʣʽ ʣʽʮʝʥʟʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʜʠʩʢʫ ʟ ʧʨʦʛʨʘʤʦʶ, ʜʦ ʧʨʠʢʣʘʜʫ). ʃʽʮʝʥʟʽʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʢʪʘ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʬʦʨʤʣʝʥʘ 

ʷʢ ʦʢʨʝʤʠʡ ʜʦʢʫʤʝʥʪ ʘʙʦ ʙʫʪʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʣʽʮʝʥʟʽʡʥʦʛʦ ʜʦʛʦʚʦʨʫ ʪʘ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʶʯʥʦʶ, ʦʜʠʥʠʯʥʦʶ, ʥʝʚʠʢʣʶʯʥʦʶ, ʘ ʪʘʢʦʞ ʽʥʰʦʛʦ ʚʠʜʫ, ʱʦ 

ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʟʘʢʦʥʫ (ʜʦ ʧʨʠʢʣʘʜʫ, ʧʫʙʣʽʯʥʦʶ). ʋ ʣʽʮʝʥʟʽʡʥʦʤʫ ʜʦʛʦʚʦʨʽ 

ʩʪʦʨʦʥʠ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʜ ʣʽʮʝʥʟʽʾ, ʩʬʝʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʢʦʥʢʨʝʪʥʽ ʧʨʘʚʘ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʟʘ ʜʦʛʦʚʦʨʦʤ, ʩʧʦʩʦʙʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʝʨʠʪʦʨʽʷ ʪʘ ʩʪʨʦʢ, ʥʘ ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʧʨʘʚʘ, ʪʦʱʦ), ʨʦʟʤʽʨ, 

ʧʦʨʷʜʦʢ ʽ ʩʪʨʦʢʠ ʚʠʧʣʘʪʠ ʧʣʘʪʠ ʟʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʫʤʦʚʠ, 

ʷʢʽ ʩʪʦʨʦʥʠ ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ ʚʢʣʶʯʠʪʠ ʫ ʜʦʛʦʚʽʨ. 

ɺ ʪʘʙʣʠʮʽ 3.3 ʥʘʤʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ BIM 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʝʜʦʣʽʢʠ. 
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ʊʘʙʣʠʮʷ 3.3 

ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ BIM ʧʨʦʝʢʪʫʚʘʥʥʷ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʝʜʦʣʽʢʠ 

ˉˉ 

ʧ/ʧ 

ʅʘʟʚʘ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʜʣʷ 

BIM 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʇʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʅʝʜʦʣʽʢʠ 

1 Allplan  ɼʦʩʷʛʥʝʥʥʷ ʦʜʥʘʢʦʚʦʩʪʽ ʫ ʚʩʽʭ ʧʨʦʝʢʪʥʠʭ ʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʰʣʷʭʦʤ ʚʠʧʫʩʢʫ ʻʜʠʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʦʬʦʨʤʣʝʥʥʷ. 

ɿʘʧʦʚʥʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʪʠʧʦʚʠʤʠ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ 

ï ʚʫʟʣʠ, ʦʜʥʦʪʠʧʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʦʚʪʦʨʥʦ. ʂʘʪʘʣʦʛ ʩʠʤʚʦʣʽʚ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʰʝʥʴ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʢʦʤʧʘʥʽʻʶ ʨʘʥʽʰʝ. 

ɺʩʽ ʧʣʘʥʠ ʽ ʨʦʟʨʽʟʠ ʣʝʛʢʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ çʉʪʨʫʢʪʫʨʘ ʙʫʜʽʚʣʽè, 

çɼʠʩʧʝʪʯʝʨ ʧʣʦʱʠʥè ʽ çʉʪʨʫʢʪʫʨʘ ʢʨʝʩʣʝʥʴè. 

ɿʤʽʥʠ ʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʫʜʽʚʣʽ ʤʦʞʥʘ ʚʥʝʩʪʠ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʰʚʠʜʢʦ. ɼʣʷ ʮʴʦʛʦ ʥʝ ʧʦʪʨʽʙʥʦ 

ʙʫʜʝ ʧʝʨʝʨʦʙʣʷʪʠ ʥʝʦʙʭʽʜʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʽ 

ʢʨʝʩʣʝʥʥʷ ï ʉɸʇʈ ʟʨʦʙʠʪʴ ʮʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʚʘʨʪʽʩʪʴ. 

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʧʽʜʭʦʜʠʪʴ ʬʫʥʢʮʽʷ 

çʇʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾè. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʟʙʝʨʝʛʪʠ ʽ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʪʘʨʝ ʽ ʜʦʜʘʪʠ ʥʦʚʝ. 

ɯʥʩʪʨʫʤʝʥʪ çɸʨʤʫʚʘʥʥʷ ʟ ʤʦʜʝʣʣʶè ʧʨʠʟʥʘʯʝʥʠʡ 

ʇʦʛʘʥʦ ʦʧʨʘʮʴʦʚʘʥʘ ʬʫʥʢʮʽʷ ʧʨʦʢʣʘʜʢʠ 

ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ. 

ʅʝʤʘʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ï ʧʨʦʛʨʘʤʘ ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʝʝʬʝʢʪʠʚʥʠʡ ʝʢʩʧʦʨʪ ʚ ʢʨʝʩʣʝʥʥʷ DWG. 

ʇʦʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʧʝʨʝʢʣʘʜ ʬʫʥʢʮʽʡ ʜʣʷ 

ʜʝʷʢʠʭ ʢʨʘʾʥ. 
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ʜʣʷ ʣʝʛʢʦʛʦ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʨʤʘʪʫʨʠ ʥʝ 

ʪʽʣʴʢʠ ʚ ʧʨʷʤʦʩʪʽʥʥʽ ʦʙ'ʻʢʪʠ, ʘʣʝ ʽ ʧʦ ʧʝʨʠʤʝʪʨʫ, ʚ 

ʙʫʜʴ-ʚʠʢʨʠʚʣʝʥʽ ʜʽʣʷʥʢʠ. 

ʇʨʦʩʪʠʡ ʽʤʧʦʨʪ ʢʨʝʩʣʝʥʴ ʚ ʩʪʦʨʦʥʥʽ ʧʨʦʜʫʢʪʠ 

ʯʝʨʝʟ ʧʦʚʥʫ ʧʽʜʪʨʠʤʢʫ ʬʦʨʤʘʪʫ DWG. 

ʊʨʠʚʠʤʽʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʮʽʣʦʛʦ ʛʝʥʧʣʘʥʫ, ʘ ʡ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ï ʧʝʨʝʪʠʥʽʚ, ʧʨʦʣʴʦʪʽʚ, ʦʢʨʝʤʠʭ 

ʧʦʚʝʨʭʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʛʨʫʧʽ ʽʥʞʝʥʝʨʽʚ ʧʨʘʮʶʚʘʪʠ ʚ ʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʨʽʟʥʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. 

ʎʠʤ ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ, ʦʙʣʽʢ ʚʩʽʭ 

ʧʦʙʘʞʘʥʴ ʽ ʢʦʨʠʛʫʚʘʥʴ, ʚʽʜʜʘʣʝʥʘ ʨʦʙʦʪʘ ʚ ʛʨʫʧʽ, 

ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʫ.  

2. ArchiCAD  ʉʦʬʪ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ɺɯʄ, ʪʦʤʫ ʙʫʜʴ-

ʷʢʽ ʟʤʽʥʠ, ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʽ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʜʪʷʛʫʶʪʴ ʽʥʰʽ ʢʦʨʠʛʫʚʘʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʽ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ. 

ɿ ʜʨʫʛʦʶ ʚʝʨʩʽʻʶ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ 

ʯʝʨʝʟ ʚʽʜʜʘʣʝʥʽ ʩʝʨʚʝʨʠ, ʪʦʙʪʦ ʬʫʥʢʮʽʷ ʢʦʤʘʥʜʥʦʾ 

ʩʧʽʚʧʨʘʮʽ. 

ɯʥʩʪʨʫʤʝʥʪ çʂʥʠʛʘ ʤʘʢʝʪʽʚè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ ʜʦ ʜʨʫʢʫ. 

çɸʨʭʽʢʘʜè ʩʘʤʦʩʪʽʡʥʦ ʛʦʪʫʻ ʚʩʽ ʜʦʢʫʤʝʥʪʠ ʧʽʜ 

ʟʘʜʘʥʠʡ ʬʦʨʤʘʪ, ʱʦʙ ʧʨʠ ʨʦʟʜʨʫʢʽʚʮʽ ʙʫʚ ʛʦʪʦʚʠʡ 

ʬʘʡʣ ʚ PDF. 

ʌʫʥʢʮʽʷ çʄʦʨʬè ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʟ 

ʦʙ'ʻʤʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʘʞʢʦʶ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ArchiCAD ï ʮʝ ʚʫʟʴʢʦ ʩʧʨʷʤʦʚʘʥʘ 

ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʠʡ ʚʠʢʣʶʯʥʦ ʥʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ. ʊʦʙʪʦ ʥʝʤʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʪʠ ʽʥʰʽ ʤʘʢʝʪʠ. 

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʣʽʮʝʥʟʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʘʤʠ ʮʽʥʘ ʣʽʮʝʥʟʽʾ 

ʟʘʚʠʱʝʥʘ. ʋ ʩʧʨʦʙʘʭ ʚʠʧʨʘʚʠʪʠ ʩʠʪʫʘʮʽʶ, 

ʢʦʤʧʘʥʽʷ ʚʠʧʫʩʪʠʣʘ ʫʨʽʟʘʥʫ ʚʝʨʩʽʶ ï 

ArchiCAD StarT Edition, ʚ ʷʢʽʡ ʢʨʽʤ ʽʥʰʦʛʦ, 

ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ 

ʧʽʜʪʨʠʤʢʠ ʟʦʚʥʽʰʥʽʭ ʧʦʩʠʣʘʥʴ DWG. 

ʅʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʝʪʘʣʴʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʝʷʢʠʭ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ, 



133 

 

ɯʥʩʪʨʫʤʝʥʪ çCineRenderè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʢʨʘʩʠʚʦʾ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʏʘʩʪʠʥʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʟʥʘʯʝʥʘ ʪʘ ʘʜʘʧʪʦʚʘʥʘ 

ʧʽʜ ʨʦʩʽʡʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ï ʮʝ ʧʨʦʢʣʘʜʢʘ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʘʨʤʫʚʘʥʥʷ ʽ ʜʝʷʢʽ ʽʥʰʽ 

ʬʫʥʢʮʽʾ. 

 

 

ʧʦʚʝʨʭʦʥʴ NURBS ʽ ʥʝʤʘʻ ʬʫʥʢʮʽʾ 

ʩʢʫʣʴʧʪʫʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʑʦʙ ʩʪʚʦʨʠʪʠ 

ʪʘʢʽ ʤʘʢʝʪʠ, ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʽʥʰʠʭ 

ʧʨʦʛʨʘʤ. ɺʽʜʤʽʥʥʦ ʜʣʷ ʮʴʦʛʦ ʧʽʜʭʦʜʠʪʴ 

ʩʦʬʪ Form Å Z Jr ʚʽʜ çɿɺʉʆʌʊè. ʋ 

ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʢʣʘʜʥʠʤʠ 

ʢʨʠʚʠʤʠ NURBS, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪ çʉʢʨʫʛʣʝʥʥʷ ʧʦ ʣʽʥʽʾè, ʱʦʙ 

ʜʦʩʷʛʪʠ ʨʝʘʣʽʩʪʠʯʥʠʭ ʜʝʪʘʣʝʡ. ʊʘʢʦʞ 

ʧʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʧʣʘʛʽʥ RenderZone. ɺʽʥ 

ʧʨʦʧʦʥʫʻ ʨʦʙʦʪʫ ʟ ʚʘʞʢʠʤʠ ʨʝʣʴʻʬʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʪʨʠʩʪʫʧʝʥʝʚʫ 

ʩʪʨʫʢʪʫʨʫ ï ʚʽʜ ʢʘʨʢʘʩʘ ʽ ʧʨʠʭʦʚʘʥʠʭ ʣʽʥʽʡ 

ʜʦ ʟʛʣʘʜʞʝʥʦʾ ʤʦʜʝʣʽ. 

ʉʦʬʪ ʥʝ ʤʘʻ ʬʫʥʢʮʽʾ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʩʪʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʚʘʞʣʠʚʦ, ʢʦʣʠ ʧʨʦʝʢʪ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʽ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. ʄʦʞʥʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʰʘʨʘʤʠ, ʘʣʝ ʚʦʥʠ ʟʘʟʚʠʯʘʡ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʩʭʝʤ ʪʘ 

ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ. 

3. Revit ʗʢ ʽ ʜʣʷ ʚʩʽʭ ʧʨʦʛʨʘʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʪʝʭʥʦʣʦʛʽʾ 

BIM, ʢʦʨʠʩʪʫʚʘʯ ʧʨʘʢʪʠʯʥʦ ʥʽʯʦʛʦ ʩʘʤ ʥʝ 

ʢʨʝʩʣʠʪʴ, ʚʽʥ ʪʽʣʴʢʠ ʟʘʧʦʚʥʶʻ ʛʨʘʬʠ ʜʦʢʫʤʝʥʪʽʚ, ʘ 

ʩʦʬʪ ʨʦʙʠʪʴ ʢʨʝʩʣʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦ. ɺʩʽ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʦʙ'ʻʢʪʘʤʠ ʟʘʜʘʥʽ ʬʦʨʤʫʣʘʤʠ ʽ ʚʽʜʥʦʩʠʥʘʤʠ. 

ɺʩʽ ʛʨʘʬʽʯʥʽ ʧʦʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʤʽʥʷʪʠ ï ʪʦʚʱʠʥʘ 

ʣʽʥʽʡ, ʢʦʣʽʨ, ʰʪʨʠʭʫʚʘʥʥʷ. 

ɼʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʥʝʤʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʙʽʙʣʽʦʪʝʢʦʶ 

ʰʪʘʤʧʽʚ ʽ ʩʽʤʝʡʩʪʚ. 

ʊʘʢʦʞ ʚʽʜʩʫʪʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʜʣʷ 

ʋʢʨʘʾʥʠ. 

ɸʚʪʦʤʘʪʠʯʥʝ ʘʨʤʫʚʘʥʥʷ ʘʙʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʨʦʙʦʪʫ ʯʘʩʪʦ ʙʫʚʘʻ ʧʦʤʠʣʢʦʚʠʤ ʽ 



134 

 

ɭ ʬʫʥʢʮʽʷ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʩʪʽ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʨʽʝhʥʥʷ, ʦʙ'ʻʢʪʘ. 

ʇʝʨʝʜʙʘʯʝʥʘ ʦʢʨʝʤʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʠʧʫ ʨʦʙʽʪ ï ʙʫʜʽʚʥʠʮʪʚʦ, ʟʥʝʩʝʥʥʷ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ. 

ʋʧʨʘʚʣʽʥʥʷ ʥʘʡʜʨʽʙʥʽʰʠʤʠ ʜʝʪʘʣʷʤʠ ʢʨʝʩʣʝʥʥʷ ï 

ʢʫʪʠ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, ʧʝʨʠʣʘ ʽ ʩʭʦʜʠ, ʧʨʦʙʢʠ ʥʘ 

ʢʽʥʮʷʭ ʪʨʫʙ ʪʘ ʽʥʰʝ. 

ɺ ʉɸʇʈ ʚʢʣʘʜʝʥʽ ʥʦʨʤʘʪʠʚʠ ʟ ʘʨʤʫʚʘʥʥʷ ʪʘ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ ʟʘ ʟʨʘʟʢʦʤ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʟʦʚʥʽʰʥʽʭ ʬʘʡʣʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʯʝʨʝʟ ʭʤʘʨʠ ʪʦʯʦʢ. ɿʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʠʙʽʨ ʧʨʦ ʾʭ ʱʽʣʴʥʦʩʪʽ ʽ ʨʦʟʤʽʨʽ ʧʽʢʩʝʣʽʚ. ʊʘʢ ʣʝʛʰʝ 

ʫʧʨʘʚʣʷʪʠ ʟʦʙʨʘʞʝʥʥʷʤ. 

ɺʩʽ ʧʘʨʘʤʝʪʨʠ ʽ ʚʠʭʽʜʥʽ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ 

ʬʦʨʤʫʚʘʪʠ ʧʦ ʛʨʫʧʘʭ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ 

ʟʘʧʦʚʥʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʢʦʰʪʦʨʠʩʽʚ. 

ʇʨʦʝʢʪʥʽ ʽʜʝʾ ʤʦʞʥʘ ʦʢʨʝʤʦ ʚʠʜʽʣʷʪʠ ʥʘ ʤʘʢʝʪʽ 

ʢʦʣʴʦʨʦʤ, ʱʦʙ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ ʾʭ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʪʠʥʫ ʟ ʽʥʰʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʧʫʩʢʫ ʩʧʝʮʠʬʽʢʘʮʽʡ. 

ʄʦʞʣʠʚʽʩʪʴ ʤʘʨʢʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʝʣʝʤʝʥʪʠ 

ʙʫʜʽʚʥʠʮʪʚʘ. 

ʇʦʚʥʘ ʧʽʜʪʨʠʤʢʘ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʟ AutoCAD. 

ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʚ ʦʜʥʦʤʫ 

ʬʘʡʣʽ. 

ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ. 

ɺʠʧʨʘʚʣʝʥʥʷ ʚʠʪʨʘʯʘʻ ʙʽʣʴʰʝ ʯʘʩʫ, ʥʽʞ 

ʩʘʤʦʩʪʽʡʥʝ ʢʨʝʩʣʝʥʥʷ. 

çʈʝʚʠʪè ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʦʥʦʣʽʪʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʥʽʞ ʜʣʷ ʟʙʽʨʥʠʭ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ï ʜʨʫʛʽ ʚʠʤʘʛʘʶʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʨʦʟʨʦʙʢʠ ʝʣʝʤʝʥʪʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʠʤʦʚʽʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʘʙʦ 

ʧʝʨʝʢʠʜʘʥʥʷ ʬʽʪʠʥʛʽʚ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʚ 

ʽʥʰʫ. 

ɼʫʞʝ ʜʦʚʛʝ ʦʯʽʢʫʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʦʚʽʣʴʥʠʡ ʧʦʚʦʨʦʪ 3D-ʚʠʜʽʚ. 

ʇʨʠ ʝʢʩʧʦʨʪʽ ʘʥʘʣʽʪʠʢʠ ʟ ʧʨʦʛʨʘʤʠ ʚ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʩʭʝʤʘ ʚʠʭʦʜʠʪʴ 

ʥʝʧʦʚʥʦʶ, ʦʙʨʠʚʠʩʪʽʡ. 

ʂʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʤʘʢʝʪʘ ʤʦʞʥʘ ʨʦʙʠʪʠ ʪʽʣʴʢʠ 

ʚ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ ʢʦʤʧʘʥʽʾ Autodesk. 

ʑʝ ʦʜʠʥ ʤʽʥʫʩ ï ʧʨʘʮʶʚʘʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ ʥʦʚʽʡ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ, 

ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʪʽ ʨʦʟʨʦʙʥʠʢʠ, ʫ ʷʢʠʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʝ ʞ ʩʚʽʞʝ ʇʆ. 

ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʠ, ʷʢʽ ʥʝ ʚʩʪʠʛʣʠ ʧʨʠʜʙʘʪʠ 

ʦʥʦʚʣʝʥʫ ʣʽʮʝʥʟʽʶ ʧʨʦʩʪʦ ʥʝ ʟʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʦʝʢʪʦʤ. 

4. Renga ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʦʬʦʨʤʣʝʥʥʷ ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʩʫʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦ 
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ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʚ ʪʨʘʩʫʚʘʥʥʷ ʤʝʨʝʞ. 

ɸʚʪʦʤʘʪʠʯʥʝ ʘʨʤʫʚʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʘ ʚʽʜʦʤʦʩʪʝʡ 

ɯʤʧʦʨʪ/ʝʢʩʧʦʨʪ ʢʨʝʩʣʝʥʴ (ʚ ʪ.ʯ. ʷʢ ʧʽʜʢʣʘʜʢʫ ʜʦ 

ʤʦʜʝʣʽ) ʚ dwg ʽ pdf 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʚʦʨʝʥʫ ʤʦʜʝʣʴ ʫ 

ʨʽʰʝʥʥʷʭ 1ʉ (ʢʦʰʪʦʨʠʩʫ, ʢʘʣʝʥʜʘʨʥʝ ʧʣʘʥʫʚʘʥʥʷ, 

ʨʦʙʦʪʘ ʟ ʥʝʨʫʭʦʤʽʩʪʶ). 

ʂʦʤʝʨʮʽʡʥʽ ʣʽʮʝʥʟʽʾ ʷʢ ʧʦʩʪʽʡʥʽ, ʪʘʢ ʽ ʪʠʤʯʘʩʦʚʽ 

(ʨʽʯʥʽ) ʥʘ ʚʠʙʽʨ. ʅʝʤʘʻ ʨʽʟʥʠʮʽ ʫ ʚʘʨʪʦʩʪʽ 

ʤʝʨʝʞʝʚʠʭ ʘʙʦ ʣʦʢʘʣʴʥʠʭ ʣʽʮʝʥʟʽʡ. 

 

ʨʦʙʦʪʽ ʟ ʛʝʥʧʣʘʥʦʤ, ʛʘʟʦʤ, ʟʦʚʥʽʰʥʽʤʠ 

ʤʝʨʝʞʘʤʠ 

ʅʝʤʦʞʣʠʚʦ ʨʝʜʘʛʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʥʘ ʨʦʟʨʽʟʘʭ 

ʆʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ ʩʪʚʦʨʝʥʥʽ ʜʦʜʘʪʢʽʚ 

ʽ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʯʝʨʝʟ API 

ʅʝʤʘʻ ʥʘʩʪʨʦʡʢʠ ʛʘʨʷʯʠʭ ʢʣʘʚʽʰ 

ɺʽʟʫʘʣʽʟʘʮʽʷ (ʨʝʥʜʝʨʠ) ʨʦʙʠʪʴʩʷ ʚ ʦʢʨʝʤʦ 

ʢʫʧʫʻʪʴʩʷ ʇʆ. 

ʅʝ ʧʝʨʝʜʙʘʯʝʥʽ ʪʝʢʩʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ ʚ 3D 

ʅʝʤʘʻ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʟʫʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Dynamo, Grasshopper ʽ 

ʪ.ʽʥʰ.) 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜ ZWSOFT 

ʈʦʟʨʦʙʥʠʢʠ ZWSOFT ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ 

ʥʘʜ ʥʦʚʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʩʬʝʨʽ BIM 

ʪʝʭʥʦʣʦʛʽʡ. ʆʬʽʮʽʡʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚ 

ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʦʙʽʮʷʶʪʴ 

ʧʨʝʜʩʪʘʚʠʪʠ ʩʚʦʾ ʨʦʟʨʦʙʢʠ ʟ ʰʠʨʦʢʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ, ʚʠʩʦʢʦʶ ʩʫʤʽʩʥʽʩʪʶ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʽ ʉɸʇʈ. 

ɹʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʚʞʝ ʦʪʨʠʤʘʣʠ 

ʨʝʘʣʽʟʘʮʽʶ ʚ ʧʨʦʜʫʢʮʽʾ ʚʽʜ çZWSOFT. ʎʝ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ZWCAD, ʘ 

ʪʘʢʦʞ ʙʝʟʣʽʯ ʥʘʜʙʫʜʦʚ ʽ ʤʦʜʫʣʽʚ, ʽ ʦʢʨʝʤʠʭ 

ʜʦʜʘʪʢʽʚ, ʪʘʢʠʭ ʷʢ: 

INJCAD ï ʨʦʙʦʪʘ ʟ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ; 

Form Å Z Jr ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ; 
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VetCAD ++ ï ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʙʫʜʽʚʝʣʴʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʠʥʢʽʚ 

(ʪʝʭʥʦʣʦʛʽʷ BIM) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʦʯʥʠʭ ʽ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ 

ʜʘʥʠʭ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ï ʚʽʜ ʨʦʟʨʦʙʢʠ 

ʢʦʥʮʝʧʮʽʾ ʙʫʜʠʥʢʫ ʜʦ ʡʦʛʦ ʟʚʝʜʝʥʥʷ ʽ ʟʜʘʯʽ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 
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Allplan 

ʎʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʘ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʢʦʤʧʘʥʽʻʶ Nemetschek Allplan Systems GmbH. ʉʦʬʪ ʤʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʽ 

ʨʽʟʥʽ ʨʦʟʜʽʣʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʦʙʣʘʩʪʝʡ: 

¶ ɸʨʭʽʪʝʢʪʫʨʘ; 

¶ ɼʠʟʘʡʥ; 

¶ ʆʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʽ ʢʦʰʪʦʨʠʩʫ; 

¶ ɹʫʜʽʚʝʣʴʥʽ ʦʙ'ʻʤʠ; 

¶ ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʙʫʜʽʚʝʣʴ; 

¶ ɻʝʥʧʣʘʥ; 

¶ ʄʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

Allplan ʧʝʨʝʚʝʜʝʥʠʡ ʥʘ 19 ʤʦʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʨʦʩʽʡʩʴʢʫ. ʋ ʯʠʩʪʦʤʫ 

ʩʚʦʻʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʜʘʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʢʦ, ʪʘʢ ʷʢ ʚ ʥʴʦʤʫ 

ʥʝ ʟʘʢʣʘʜʝʥʦ ʥʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʢʦʥʦʧʨʦʝʢʪʘʭ. 

ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʟʘʟʚʠʯʘʡ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʧʦʻʜʥʫʶʪʴ ʩʦʬʪ ʟʽ ʟʚʠʯʥʠʤʠ ï 

çʃʽʨʘè ʽ SCAD. 

 

 

ʈʠʩ. 3.7 



138 

 

ArchiCAD  ï ʇʨʦʛʨʘʤʘ ʩʪʚʦʨʝʥʘ ʢʦʤʧʘʥʽʻʶ Graphisoft. ʉʧʦʯʘʪʢʫ ʚʦʥʘ 

ʧʨʠʟʥʘʯʘʣʘʩʷ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʽ ʜʠʟʘʡʥʝʨʽʚ, ʘ ʥʝ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʢʽʚ, ʪʦʤʫ 

ʙʽʣʴʰʝ ʬʫʥʢʮʽʡ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨ'ʻʨʫ, ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ. 

 

 

ʈʠʩʫʥʦʢ 3.8 

 

 

ʈʠʩ. 3.9 

 

Renga ï ʮʝ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʠʡ ʧʨʦʝʢʪ, ʷʢʠʡ ʧʦʚʥʽʩʪʶ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʦʩʽʡʩʴʢʦʤʦʚʥʠʭ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ. ʎʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ 
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ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʘʢ ʷʢ ʚ ʩʦʬʪ ʚʙʫʜʦʚʘʥʽ ʚʩʽ ʥʦʨʤʘʪʠʚʠ ʧʦ ʦʬʦʨʤʣʝʥʥʶ 

ʧʨʦʝʢʪʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʆʙ'ʻʢʪ ʚ 3D ʤʦʜʝʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʨʘʟʦʤ ʟ ʪʠʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʽ 

ʧʨʦʮʝʩ ʟʘʧʦʚʥʝʥʥʷ ʢʨʝʩʣʝʥʴ ʽ ʦʪʨʠʤʘʥʥʷ ʩʭʝʤ ʬʘʩʘʜʽʚ ʽ ʨʦʟʨʽʟʽʚ ʚ ʟʘʜʘʥʠʭ 

ʤʘʩʰʪʘʙʘʭ. ʊʘʢʦʞ ʻ ʬʫʥʢʮʽʷ, ʷʢʘ ʛʦʪʫʻ ʝʢʩʧʣʽʢʘʮʽʾ, ʚʽʜʦʤʦʩʪʽ ʽ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʊʘʢʦʞ ʩʦʬʪ ʧʽʜʪʨʠʤʫʻ ʙʝʟʣʽʯ ʬʦʨʤʘʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʣʴʥʦ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʦʣʝʢʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ ʚ ʨʦʟʨʦʙʮʽ, ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘʜ ʦʜʥʠʤ 

ʤʘʢʝʪʦʤ. 

 

 

ʈʠʩ. 3.10 

 

3.3 BIM -ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ 

 

ʋʧʨʘʚʣʽʥʥʷ ʧʦʚʥʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʻ 

ʟʙʽʨ ʽ ʢʦʤʧʣʝʢʩʥʫ ʦʙʨʦʙʢʫ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʩʽʻʾ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʙʫʜʽʚʣʶ ʟ ʫʩʽʤʘ ʾʾ ʚʟʘʻʤʦʟʚ'ʷʟʢʘʤʠ ʽ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʢʦʣʠ ʙʫʜʽʚʣʷ ʽ ʚʩʝ, ʱʦ ʤʘʻ 
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ʜʦ ʥʝʾ ʚʽʜʥʦʰʝʥʥʷ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʠʡ ʦʙ'ʻʢʪ. ʈʦʙʦʪʘ ʟ ʪʘʢʠʤʠ 

ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ ʥʝ ʪʽʣʴʢʠ ʚ ʛʘʣʫʟʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʘ 

ʪʘʢʦʞ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [185,191,192,204,205,221]. 

ʊʠʧʦʚʽ ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ BIM-ʪʝʭʥʦʣʦʛʽʷ ʦʭʦʧʣʶʻ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ: 

I. ʇʨʦʝʢʪʫʚʘʥʥʷ ï ʧʝʨʝʜʧʨʦʝʢʪʥʽ ʽ ʧʨʦʝʢʪʥʽ ʨʦʙʦʪʠ; 

II. ɹʫʜʽʚʥʠʮʪʚʦ ï ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʟʘʢʫʧʽʚʣʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʤʦʥʪʘʞ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʜʘʯʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

III. ɽʢʩʧʣʫʘʪʘʮʽʷ ï ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʟ ʫʪʨʠʤʘʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ ʦʙ'ʻʢʪʘ; 

IV. ʈʝʢʦʥʩʪʨʫʢʮʽʷ ï ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ 

ʣʽʥʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ, ʦʙ'ʻʢʪʽʚ ʢʘʧʽʪʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ; 

V. ɿʥʝʩʝʥʥʷ ï ʨʦʟʙʠʨʘʥʥʷ, ʜʝʤʦʥʪʘʞ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʚʩʽʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʫʜʽʚʣʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʂʦʞʝʥ ʟ ʥʘʚʝʜʝʥʠʭ ʝʪʘʧʽʚ ʧʨʝʜ'ʷʚʣʷʻ ʜʦ ɺʠʢʦʥʘʚʮʷ ʨʦʙʽʪ ʥʦʚʠʡ ʚʠʜ 

ɺʠʤʦʛ, ʱʦ ʤʘʻ ʥʘ ʫʚʘʟʽ ʧʽʜ ʩʦʙʦʶ ɼʦʜʘʪʢʦʚʠʡ ʆʙʩʷʛ ɿʥʘʥʴ. ʂʦʞʥʘ ʥʦʚʘ 

ʚʠʤʦʛʘ ʧʦʨʦʜʞʫʻ ʥʦʚʫ ʧʨʦʙʣʝʤʫ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʥʦʚʠʭ ʚʠʤʦʛ (ʧʨʦʙʣʝʤ) ʥʝʦʙʭʽʜʥʦ ʜʝʪʘʣʴʥʦ 

ʨʦʟʢʨʠʪʠ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ I ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ɺɯʄ, ʘ ʩʘʤʝ 1.1 ʇʦʯʘʪʦʢ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ. 

I. ʇʨʦʝʢʪʫʚʘʥʥʷ. ɿ ʪʦʯʢʠ ʟʦʨʫ BIM-ʪʝʭʥʦʣʦʛʽʾ ʝʪʘʧ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʡ ʽ ʥʘʫʢʦʤʽʩʪʢʠʡ. ʈʽʰʝʥʥʷ, ʧʨʠʡʥʷʪʽ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʝʩʴ ʧʦʜʘʣʴʰʠʡ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʘʞ ʜʦ ʚʚʝʜʝʥʥʷ ʦʙ'ʻʢʪʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. ʗʢʽʩʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʴ, ʾʾ ʥʘʩʠʯʝʥʽʩʪʴ ʽ ʦʧʨʘʮʶʚʘʥʥʷ, ʷʢ 

ʛʦʣʦʚʥʘ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʥʦ-ʢʦʰʪʦʨʠʩʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʛʘʨʘʥʪʫʻ 

ʟʘʤʦʚʥʠʢʫ ʽ ʚʠʢʦʥʘʚʮʶ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʢʦʣʽʟʽʡ, 

ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʥʝ ʫʟʛʦʜʞʝʥʠʭ ʨʽʰʝʥʴ, ʚ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʤʽʯʝʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʝʪʘʧʫ 

ʧʽʜʧʨʠʻʤʩʪʚʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ  1.1. ʇʦʯʘʪʦʢ ʧʨʦʝʢʪʥʠʭ 

ʨʦʙʽʪ (ʜʠʚ.ʨʠʩ.11)  
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BIM-ʩʪʘʥʜʘʨʪ ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʜʦʢʫʤʝʥʪ ʘʙʦ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ 

ʧʨʦʝʢʪʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʫ ʚʩʽʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʷʭ, ʷʢʽ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

1.2. ʉʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʦʙ'ʻʢʪʘ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʘ ʜʠʨʝʢʪʦʨʽʷ ʜʣʷ ʨʦʙʦʪʠ 

ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʝʢʪ.  

ʇʨʠ ʨʦʙʦʪʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ, ʢʨʽʤ ʩʪʘʥʜʘʨʪʥʠʭ ʨʽʰʝʥʴ 

ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ BIM-ʪʝʭʥʦʣʦʛʽʾ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʦʢʨʝʤʽ ʜʠʨʝʢʪʦʨʽʾ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʰʘʙʣʦʥʽʚ, ʥʘʣʘʰʪʫʚʘʥʴ, ʙʽʙʣʽʦʪʝʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʘʡʣʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ), ʽ ʽʥʰ.  

ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʫʤʦʚʠ, ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʘ ʥʘʡʤʝʥʫʚʘʥʥʷ ʬʘʡʣʽʚ, 

ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ ʚ ʉɸʇʈ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʧʨʘʮʴʦʚʘʥʽ ʚ BIM-ʩʪʘʥʜʘʨʪʽ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽʩʥʫʶʪʴ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʜʘʥʠʤʠ ʽ ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ. 

1.3. ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʦʙ'ʻʢʪʘ, 

ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʨʦʟʨʦʙʣʷʻ ʧʨʦʝʢʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ. ʋ ʥʦʚʽʡ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʘ 

ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʝʜʝʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʬʘʩʘʜʽʚ, ʧʣʘʥʽʚ, ʨʦʟʨʽʟʽʚ, ʚʫʟʣʽʚ, ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ 

ʚʽʜʦʤʦʩʪʝʡ.  

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʟʥʘʚ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ. ɯʥʞʝʥʝʨʠ ʦʪʨʠʤʘʣʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʫʥʠʢʘʪʠ ʛʣʦʙʘʣʴʥʠʭ ʧʦʤʠʣʦʢ, ʢʦʣʽʟʽʡ ʪʘ ʽʥʰʠʭ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʚ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʥʷʭ.  
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ɼʣʷ ʬʘʭʽʚʮʽʚ ʢʦʞʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽʩʥʫʶʪʴ ʦʢʨʝʤʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ. ʂʨʽʤ ʚʠʨʽʰʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʧʦ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʬʘʭʽʚʮʽ ʢʦʣʝʢʪʠʚʥʦ ʩʪʚʦʨʶʶʪʴ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟ ʙʘʟʦʶ 

ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʜʣʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ ʚʽʜʦʤʦʩʪʝʡ ʚʠʪʨʘʪ.  

ɽʢʩʧʝʨʪʠ BIM 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʜʘʥʠʤʠ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ BIM (ʧʦʙʫʜʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ), ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ, ʜʝ ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʣʽ ʪʘ ʦʙʦʚ'ʷʟʢʠ 

ʢʦʞʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ. 

ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʥʦʚʠʭ ʬʘʭʽʚʮʷʭ (ʝʢʩʧʝʨʪʠ BIM) 

ʽʟ ʢʦʥʢʨʝʪʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʦʙʦʚ'ʷʟʢʘʤʠ: 

¶ BIM Manager 

¶ ʂʦʦʨʜʠʥʘʪʦʨ BIM 

¶ ʉʧʝʮʽʘʣʽʩʪ BIM 

¶ ʄʝʥʝʜʞʝʨ CDE 

¶ BIM Lead 

¶ ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ 

¶ ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ 

¶ ɯʥʞʝʥʝʨ-ʤʦʜʝʣʽʩʪ II 

¶ ɯʥʞʝʥʝʨ-ʤʦʜʝʣʽʩʪ I 

¶ ʄʝʥʝʜʞʝʨ BIM / VDC (ʧʦʙʫʜʦʚʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ). 

ʂʦʞʝʥ ʟ ʥʠʭ ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʧʨʦʮʝʩ BIM ʩʪʦʩʦʚʥʦ ʩʚʦʾʭ ʥʦʫ-ʭʘʫ, 

ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʮʽʾ ʱʦʜʦ: 

¶ ʧʨʦʮʝʩʽʚ 

¶ ʪʝʭʥʦʣʦʛʽʡ 

¶ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ 

¶ ʩʪʘʥʜʘʨʪʽʚ / ʧʨʦʮʝʜʫʨ 

ɼʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʨʦʣʝʡ, ʥʘʤ ʪʘʢʦʞ ʩʣʽʜ ʟʛʘʜʘʪʠ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ BIM, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ BIM (ʜʠʚ. ʨʠʩ 3.12). 
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ʈʠʩ. 3.12 ʆʩʥʦʚʥʽ ʬʘʭʽʚʮʽ BIM 

 

BIM Manager. ʄʝʥʝʜʞʝʨ BIM - ʮʝ ʦʩʦʙʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BIM) ʪʘ ʮʠʬʨʦʚʠʭ ʧʨʦʮʝʜʫʨ ʧʨʦʝʢʪʫ. 

ɺʽʥ ʟʘʡʤʘʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʮʠʬʨʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʛʣʷʜʦʤ ʪʘ ʢʦʦʨʜʠʥʘʮʽʻʶ 

ʟʘʤʦʚʣʝʥʴ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ 

BIM. ʄʝʥʝʜʞʝʨ BIM ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʻ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟ ʜʚʦʤʘ ʽʥʰʠʤʠ 

ʜʽʷʯʘʤʠ ʫʧʨʘʚʣʽʥʥʷ: ʩʧʝʮʽʘʣʽʩʪʦʤ BIM ʪʘ ʢʦʦʨʜʠʥʘʪʦʨʦʤ BIM; ʘʣʝ ʚʽʥ 

ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʦʩʪʘʪʦʯʥʠʭ 

ʨʽʰʝʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʟʘʚʞʜʠ ʪʝʭʥʽʯʥʦ ʚʦʣʦʜʽʻ ʧʨʦʛʨʘʤʥʠʤ 
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ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʘʥʜʦʶ, ʚʽʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʘʢʪʠʯʥʽ 

ʟʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʡʦʤʫ ʙʨʘʪʠ ʧʦʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʩʪʚʦʨʝʥʥʽ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʊʠʧʦʚʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʽ 

ʚʢʣʶʯʘʶʪʴ: 

¶ ʢʦʦʨʜʠʥʘʮʽ ʁʪʘ ʥʘʛʣʷʜ ʟʘ ʟʘʤʦʚʣʝʥʥʷʤʠ; 

¶ ʩʢʣʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ; 

¶ ʩʢʣʘʜʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ; 

¶ ʧʽʜʪʨʠʤʢʫ ʧʣʘʥʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ; 

¶ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʦʨʘ BIM; 

¶ ʩʢʣʘʜʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʢʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ 

ʦʨʛʘʥʽʟʘʮʽʾ; 

¶ ʩʧʨʠʷʶʪʴ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ; 

¶ ʛʦʪʫʶʪʴ ʟʚʽʪʠ ʪʘ ʩʧʽʚʧʨʘʮʶʻ ʚ ʘʫʜʠʪʦʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʚʠʟʥʘʯʘʶʪʴ ʜʦʛʦʚʽʨʥʽ ʘʩʧʝʢʪʠ. 

 

ɯʥʩʪʨʫʤʝʥʪʠ BIM-ʤʝʥʝʜʞʝʨʘ. ʄʝʥʝʜʞʝʨʫ BIM ʧʦʪʨʽʙʥʦ ʢʦʦʨʜʠʥʫʚʘʪʠ ʪʘ 

ʫʧʨʘʚʣʷʪʠ ʚʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʦʮʝʩ BIM. ʊʦʤʫ ʡʦʤʫ / ʾʡ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʚʠʚʘʪʠ ʧʝʚʥʽ ʟʥʘʥʥʷ ʧʨʦ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʩʽʤʘ ʟʘʣʫʯʝʥʠʤʠ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫ ʚʩʽʭ ʧʨʦʮʝʩʘʭ ʪʘ 

ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʠʤʠ ʢʦʞʝʥ ʧʦʚʠʥʝʥ ʢʦʨʠʩʪʫʚʘʪʠʩʷ. 

ɺʽʥ / ʚʦʥʘ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʜʦʩʢʦʥʘʣʠʤʠ ʨʦʙʦʯʠʤʠ ʟʥʘʥʥʷʤʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ. 

ɺ ʧʨʦʮʝʩʽ BIM ʧʦʪʨʽʙʥʦ 4 ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

¶ BIM  ɸʚʪʦʨʩʪʚʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʽ 

(ʘʨʭʽʪʝʢʪʫʨʘ, ʩʪʨʫʢʪʫʨʘ, MEP ʪʦʱʦ) 

¶ BIM -ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ ʜʦ ʤʦʜʝʣʽ BIM (BIM 4D, BIM 

5D, BIM 6D, ʜʣʷ ʯʘʩʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʠʪʨʘʪ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʱʦ) 
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¶ ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʩʧʽʚʧʨʘʮʽ BIM  ʜʣʷ ʦʙ'ʻʜʥʘʥʥʷ BIM-ʤʦʜʝʣʽ ʪʘ ʜʘʥʠʭ ʚ 

ʻʜʠʥʝ ʩʧʽʣʴʥʝ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʘʨʭʽʪʝʢʪʦʨʘʤ, ʽʥʞʝʥʝʨʘʤ, 

ʛʝʦʜʝʟʠʩʪʘʤ, ʙʫʜʽʚʝʣʴʥʠʢʘʤ, ʟʘʤʦʚʥʠʢʘʤ ʪʘ ʚʣʘʩʥʠʢʘʤ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ 

¶ ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ BIM  Management ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʨʦʙʦʯʠʤʠ ʨʦʣʷʤʠ ʫ ʩʧʽʚʧʨʘʮʽ. 

ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ BIM, ʷʢʝ ʟʘʟʚʠʯʘʡ 

ʧʨʘʮʶʻ ʚ ʭʤʘʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʽʡ ʢʦʤʘʥʜʽ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠʩʷ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʧʨʠʟʥʘʯʘʪʠ, ʩʘʥʢʮʽʦʥʫʚʘʪʠ, ʨʝʻʩʪʨʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʜʽʷʣʴʥʽʩʪʴ ʫʩʽʭ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʷʢ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ BIM, ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʚʜʦʩʢʦʥʘʣʝʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤ ʧʨʦʝʢʪʦʤ ʥʘ ʧʨʦʪʷʟʽ 

ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʉʧʠʩʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ BIM Manager: 

¶ usBIM- ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʘʩʧʝʢʪʘʤʠ BIM; 

¶ usBIM.platform- ʇʣʘʪʬʦʨʤʘ BIM ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʧʽʣʴʥʦʶ ʨʦʙʦʪʦʶ; 

¶ usBIM.viewer + - ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʬʘʡʣʽʚ IFC 

ʫʧʨʘʚʣʽʥʥʷ  ʥʠʤʠ ʙʫʜʽʚʣʷʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ. 

ʂʦʦʨʜʠʥʘʪʦʨ BIM.  

ʂʦʦʨʜʠʥʘʪʦʨ BIM ʨʦʟʨʦʙʣʷʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʧʨʦʪʦʢʦʣʠ BIM, ʧʣʘʥʠ ʚʠʢʦʥʘʥʥʷ 

ʪʘ ʽʥʰʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʦʜʥʦʯʘʩʥʦ ʢʦʦʨʜʠʥʫʶʯʠ ʧʦʪʦʢʠ ʨʦʙʦʯʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʦʨʜʠʥʘʪʦʨ BIM ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʦʝʢʪʦʤ, 

ʘʣʝ ʪʘʢʦʞ ʧʽʜʢʦʥʪʨʦʣʴʥʠʡ ʤʝʥʝʜʞʝʨʫ BIM. ʋ ʚʠʧʘʜʢʘʭ ʩʢʣʘʜʥʠʭ ʪʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʨʦʙʽʪ ʤʦʞʝ ʙʫʪʠ ʟʘʣʫʯʝʥʦ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʟ 

ʢʦʦʨʜʠʥʘʪʦʨʽʚ BIM. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʨʦʣʝʡ ʢʦʦʨʜʠʥʘʪʦʨʘ BIM ʻ ʪʘʢʦʞ 

ʛʘʨʘʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʦʮʠʬʨʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʤʦʜʝʣʽ BIM. 

ɿʘʚʜʘʥʥʷ, ʷʢʠʤʠ ʚʽʥ / ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ: 

https://www.accasoftware.com/en/bim-management-system
https://www.accasoftware.com/en/bim-collaboration-platform
https://www.accasoftware.com/en/bim-collaboration-platform
https://www.accasoftware.com/en/ifc-viewer
https://www.accasoftware.com/en/ifc-viewer
https://www.accasoftware.com/en/ifc-viewer
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¶ ʛʘʨʘʥʪʫʚʘʥʥʷ ʦʮʠʬʨʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʢʦʥʢʨʝʪʥʠʡ 

ʧʦʨʷʜʦʢ; 

¶ ʧʽʜʪʨʠʤʢʘ ʘʙʦ ʩʢʣʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ; 

¶ ʧʽʜʪʨʠʤʢʘ ʘʙʦ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ / ʘʙʦ 

ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ; 

¶ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ ʪʘ ʧʽʜʪʨʠʤʢʘ 

ʜʽʷʣʴʥʦʩʪʽ ʤʝʥʝʜʞʝʨʘ BIM; 

¶ ʧʽʜʙʽʨ ʧʝʨʩʦʥʘʣʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ; 

¶ ʫʧʨʘʚʣʽʥʥʷ ʚʪʨʫʯʘʥʥʷʤʠ ʪʘ ʢʦʥʬʣʽʢʪʘʤʠ; 

¶ ʦʢʨʝʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʨʘʚʠʣ ʢʦʥʪʨʦʣʶ; 

¶ ʧʽʜʪʨʠʤʢʘ ʤʝʥʝʜʞʝʨʘ BIM ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʦʛʦʚʽʨʥʠʭ ʘʩʧʝʢʪʽʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʦʦʨʜʠʥʘʪʦʨʘ BIM 

ʂʦʦʨʜʠʥʘʪʦʨ BIM, ʢʨʽʤ ʟʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʜʽʷʣʴʥʽʩʪʴ BIM Manager, ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʛʣʠʙʦʢʦʶ ʢʦʤʧʝʪʝʥʮʽʻʶ 

ʽʥʩʪʨʫʤʝʥʪʽʚ BIM ʜʣʷ ʧʝʨʝʚʽʨʢʠ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

(ʪʘʢʠʭ ʷʢ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ), ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʽʪʢʥʝʥʴ, ʧʝʨʝʚʽʨʢʠ 

ʢʦʜʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤ ʧʦʪʦʢʦʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʝʞʠʪʠ ʟʘ ʙʫʜʴ-ʷʢʠʤ 

ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʦʤ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʢʦʦʨʜʠʥʘʪʦʨ BIM: 

¶ usBIM.editor- ʨʝʜʘʛʫʚʘʪʠ, ʜʨʫʢʫʚʘʪʠ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʚ ʤʦʜʝʣʽ BIM ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʪʘʥʜʘʨʪʽ IFC; 

¶ usBIM.checker - ʧʝʨʝʚʽʨʷʪʠ ʚʩʽ ʜʘʥʽ ʤʦʜʝʣʽ BIM ʫ ʬʦʨʤʘʪʽ IFC; 

¶ usBIM.clash- ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Clash Detection ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʧʝʨʝʰʢʦʜ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʣʽʢʪʘʤʠ ʤʽʞ ʨʽʟʥʠʤʠ ʤʦʜʝʣʷʤʠ IFC, ʪʘʢʠʤʠ 

ʷʢ ʧʨʦʝʢʪʠ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʽʥʩʪʘʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʤʦʜʝʣʶʚʘʥʥʷ; 

¶ usBIMʜʦʜʘʪʢʠ: 

¶ usBIM.browser- ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʤʦʜʝʣʝʡ BIM, ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʜʘʥʠʭ ʪʘ 

ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ; 

https://www.accasoftware.com/en/bim-interoperability-tools
https://www.accasoftware.com/en/ifc-checker
https://www.acca.it/bim-clash-detection-software
https://www.acca.it/usbim
https://www.accasoftware.com/en/bim-viewer
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¶ usBIM.pointcloud- ʧʝʨʝʛʣʷʜʘʪʠ, ʦʙ'ʻʜʥʫʚʘʪʠ, ʢʝʨʫʚʘʪʠ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʚ ɯʥʪʝʨʥʝʪʽ ʪʘ ʚ ʭʤʘʨʘʭ ʪʦʯʦʢ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

¶ usBIM.federation- ʢʝʨʫʚʘʪʠ ʬʝʜʝʨʘʮʽʷʤʠ BIM-ʤʦʜʝʣʝʡ (ʙʫʜʽʚʣʷʤʠ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ) ʪʘ ʭʤʘʨʘʤʠ ʪʦʯʦʢ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʧʦʚʥʽʩʪʶ ʚ ɯʥʪʝʨʥʝʪʽ; 

¶ usBIM.gis- ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ ɻɯʉ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ ɻɯʉ, 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʟ ʤʦʜʝʣʷʤʠ BIM; 

¶ usBIM.bcf- ʢʝʨʫʚʘʪʠ ʬʘʡʣʘʤʠ BCF ʚ ɯʥʪʝʨʥʝʪʽ, ʩʧʨʦʱʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ 

ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʢʨʠʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ BIM; 

¶ usBIM.gantt - ʜʦʜʘʪʦʢ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ BIM (ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ 4D BIM), ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʟʤʽʥʥʦʾ ʯʘʩʫ ʚ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ; 

¶ usBIM.IoT - ʽʥʪʝʛʨʫʚʘʪʠ BIM-ʤʦʜʝʣʴ ʽʟ ʩʠʩʪʝʤʘʤʠ IoT ʪʘ ʜʘʪʯʠʢʘʤʠ, 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʜʘʪʯʠʢʽʚ ʥʘ ʤʦʜʝʣʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʦʪʨʠʤʘʪʠ 

ʟʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʪʯʠʢʘʤʠ; 

¶ usBIM.project- ʦʨʛʘʥʽʟʫʚʘʪʠ CDE, ʧʣʘʥʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʯʘʩ ʪʘ 

ʚʠʪʨʘʪʠ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʜʦʢʫʤʝʥʪʠ ʪʘ ʜʘʥʽ; 

¶ usBIM.blockchain - ʨʝʻʩʪʨʫʚʘʪʠ ʥʘ ʙʣʦʢʯʝʡʥʽ Bitcoin ʙʫʜʴ-ʷʢʠʡ ʬʘʡʣ, 

ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʽʥʪʝʛʨʦʚʘʥʽʡ ʩʠʩʪʝʤʽ usBIM, ʽ ʛʘʨʘʥʪʫʚʘʪʠ ʡʦʛʦ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʪʠ ʪʘ ʥʝʟʤʽʥʥʽʩʪʴ ʟ ʯʘʩʦʤ; 

¶ usBIM.merge- ʦʙôʻʜʥʘʪʠ ʫ ʥʦʚʦʤʫ ʬʘʡʣʽ IFC ʝʣʝʤʝʥʪʠ ʜʝʢʽʣʴʢʦʭ BIM-

ʤʦʜʝʣʝʡ, ʝʢʩʧʦʨʪʦʚʘʥʠʭ ʫ ʬʦʨʤʘʪʽ IFC, ʷʢ ʜʣʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʪʘʢ ʽ 

ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ; 

¶ usBIM.com ʧʦʨʽʚʥʷʪʠ ʨʽʟʥʽ ʚʝʨʩʽʾ ʤʦʜʝʣʽ BIM ʫ ʬʦʨʤʘʪʽ IFC ʪʘ 

ʜʝʪʘʣʴʥʦ ʟʨʦʟʫʤʽʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʤʝʪʨʽʾ, ʪʘʢ ʽ ʽʥʬʦʨʤʘʮʽʾ; 

¶ usBIM.facility- ʢʝʨʫʚʘʪʠ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʙʫʜʽʚʝʣʴ ʪʘ 

ʨʦʟʰʠʨʝʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʚʩʽʭ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʦʙ'ʻʢʪʘʤʠ ʟ BIM-

ʤʦʜʝʣʣʶ ʪʘ ʧʨʦʮʝʩʘʤʠ ʘʙʦ ʟ ʮʠʬʨʦʚʦʶ ʩʠʩʪʝʤʦʶ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ. 

 

https://www.accasoftware.com/ptb/nuvens-pontos-bim
https://www.accasoftware.com/en/federation-bim-models-point-clouds
https://www.accasoftware.com/en/gis-bim-integration
https://www.accasoftware.com/en/bcf-management
https://www.accasoftware.com/en/bim-4d-project-management-software
https://www.accasoftware.com/en/integration-bim-iot-internet-of-things
https://www.accasoftware.com/en/usbim-project
https://www.accasoftware.com/en/usbim-blockchain
https://www.accasoftware.com/en/usbim-merge
https://www.accasoftware.com/en/bim-facility-management
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ʉʧʝʮʽʘʣʽʩʪ BIM 

ʉʧʝʮʽʘʣʽʩʪ BIM ʻ ʧʝʨʝʜʦʚʠʤ ʦʧʝʨʘʪʦʨʦʤ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʥ / ʚʦʥʘ ʜʽʻ ʫ ʢʦʞʥʦʤʫ ʧʨʦʝʢʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ BIM Authoring. ʅʘ ʧʨʘʢʪʠʮʽ ʚʽʥ ʟʘʡʤʘʻʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ, ʤʦʜʝʣʶʚʘʥʥʷʤ ʩʠʩʪʝʤ ʽʥʩʪʘʣʷʮʽʾ ʪʦʱʦ ʪʘ ʤʘʻ ʩʧʝʮʽʘʣʴʥʽ 

ʜʠʩʮʠʧʣʽʥʘʨʥʽ ʥʘʚʠʯʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʡʦʤʫ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ 

ʜʠʟʘʡʥʝʨʘʤʠ. 

ɺʽʥ / ʚʦʥʘ ʤʘʻ ʜʦʩʚʽʜ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʨʦʟʤʽʱʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʫ 

ʮʠʬʨʦʚʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʦʨʦʤ BIM. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʥ / ʚʦʥʘ ʘʥʘʣʽʟʫʻ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʧʣʘʥʫ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦʙ ʧʨʘʮʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʠʭ, ʪʘ ʚʠʢʦʥʫʻ ʜʝʷʢʽ 

ʧʦʧʝʨʝʜʥʽ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʽ. 

ɿʦʢʨʝʤʘ, ʩʬʝʨʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ BIM ʚʢʣʶʯʘʶʪʴ: 

¶ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʢʨʝʪʥʠʭ ʜʦʜʘʪʢʽʚ; 

¶ ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʤʝʪʦʶ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ; 

¶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ ʚ ʤʦʜʝʣʽ; 

¶ ʤʦʜʝʣʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫʚʘʥʥʷ; 

¶ ʩʧʨʠʷʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʥʶ ʫʟʛʦʜʞʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʤʦʜʝʣʽ. 

 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʧʝʮʽʘʣʽʩʪʘ BIM 

ʉʧʝʮʽʘʣʽʩʪ BIM ʧʨʘʮʶʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘʩʧʨʘʚʜʽ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʘʢʪʠʯʥʫ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʽ BIM. 

ʉʝʨʝʜ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʚʜʦʩʢʦʥʘʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʦʜʥʽʻʶ ʘʙʦ ʢʽʣʴʢʦʤʘ ʧʨʦʛʨʘʤʘʤʠ BIM Authoring. 

ʆʪʞʝ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʡʦʛʦ ʢʦʤʧʝʪʝʥʮʽʾ, ʻ: 

¶ Edificius - ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ BIM ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

¶ Edificius-MEP -ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʯʥʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤʠ; 

https://www.accasoftware.com/en/bim-modeling-software
https://www.acca.it/edificius
https://www.acca.it/edificius
https://www.accasoftware.com/en/mep-software
https://www.accasoftware.com/en/mep-software
https://www.accasoftware.com/en/mep-software
https://www.accasoftware.com/en/mep-software
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¶ EdiLus  - ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ; 

¶ TerMus - ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʝʥʝʨʛʽʾ; 

¶ Solarius - ʧʨʦʝʢʪʫʚʘʪʠ ʫʩʪʘʥʦʚʢʠ ʟ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ; 

¶ PriMus - ʜʣʷ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ ʪʘ ʦʮʽʥʢʠ ʚʠʪʨʘʪ. 

 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʧʝʮʽʘʣʽʩʪʫ ʟ BIM ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʦʩʚʦʾʪʠ 

ʽʥʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʚʦʢ 

BIM, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ BIM 

ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʜʘʥʠʤʠ ʪʘ ʤʦʜʝʣʷʤʠ. 

 

ʇʣʘʪʬʦʨʤʠ BIM-ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʶʶʪʴ ʟ ʮʴʦʛʦ ʥʘʙʦʨʫ ʨʦʟʨʽʟʥʝʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ. ʗʢʫ, ʥʘʜʘʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙ'ʻʢʪʘ ï ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʤʦʚʥʠʢ ʦʪʨʠʤʫʻ ʧʦʚʥʦʮʽʥʥʫ, ʚʽʜʧʦʚʽʜʥʫ ʚʠʭʽʜʥʠʤ ʚʠʤʦʛʘʤ, 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʧʦʚʥʠʤ ʧʘʢʝʪʦʤ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʧʨʦʝʢʪʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ 

ʧʨʦʝʢʪʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ ʽ 

ʧʽʜʛʦʪʦʚʢʠ BIM-ʢʦʤʘʥʜʠ, ʟʜʘʪʥʦʾ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ BIM-

ʧʣʘʪʬʦʨʤ, ʩʪʚʦʨʶʚʘʪʠ ʟʚʝʜʝʥʫ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʽ ʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪʥʫ ʽ ʨʦʙʦʯʫ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ɺ ʨʘʤʢʘʭ ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʬʦʨʤʘʪʫʚʘʥʥʷ BIM-ʩʪʘʥʜʘʨʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʽ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

II. ɹʫʜʽʚʥʠʮʪʚʦ. 

BIM-ʪʝʭʥʦʣʦʛʽʷ ʥʘ ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʪʚʦʨʶʻ ʽ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʦʙʩʷʛʽʚ ʚʠʢʦʥʘʥʠʭ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʨʦʙʽʪ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʨʫʜʦʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʪʘ ʟʚʝʜʝʥʥʷ ʜʦ 

ʤʽʥʽʤʫʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ.  

https://www.accasoftware.com/en/structural-engineering-software
https://www.accasoftware.com/en/thermal-bridge-software
https://www.accasoftware.com/en/solar-design-software
https://www.accasoftware.com/en/construction-estimating-software
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ʅʘ ʜʦʧʦʤʦʛʫ ʙʫʜʽʚʝʣʴʥʠʢʫ ʩʪʚʦʨʝʥʦ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʟ 

ʜʘʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʾʭ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ.  

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ BIM, 

ʧʦʪʨʝʙʘ ʚ ʥʘʚʯʘʥʥʽ ʫʯʘʩʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʶ.  

1. ɼʣʷ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʥʝʤʘʻ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢʽ ʙ ʨʦʟʢʨʠʚʘʣʠ ʽ 

ʧʦʷʩʥʶʚʘʣʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʬʝʩʽʡʥʽ ʩʪʘʥʜʘʨʪʠ ʥʦʚʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʽ 

ʚʽʜʩʫʪʥʽʡ ʦʩʚʽʪʥʽʡ ʩʪʘʥʜʘʨʪ ʱʦʜʦ ɺɯʄ [85]. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʥʦʚʠʭ ʟʥʘʥʴ ʧʦ BIM ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʠʥʢʦʤ, ʘ ʩʘʤʝ 

ʛʦʣʦʚʥʠʡ ʟʘʤʦʚʥʠʢ BIM ï ʮʝ ʙʫʜʽʚʝʣʴʥʘ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʦʪʨʠʤʫʻ ʥʘʡʙʽʣʴʰʫ 

ʚʠʛʦʜʫ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚʩʝʙʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʝʢʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ. ʈʽʰʝʥʥʷ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʚʞʜʠ ʧʨʠʡʤʘʻʪʴʩʷ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʙʫʜʽʚʝʣʴʥʦʾ ʢʦʤʧʘʥʽʾ, ʷʢʝ ʧʨʘʛʥʝ ʧʽʜʚʠʱʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʜʝʪʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ 

ʽʥʚʝʩʪʠʮʽʡʥʦ ï ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ BIM ʙʫʜʝ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʘʤʝ: 

1.ʉʪʨʘʪʝʛʽʯʥʠʡ - ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ; 

2.ʆʧʝʨʘʪʠʚʥʠʡ - ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ BIM-

ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʽʙʥʽ ʬʘʭʽʚʮʽ, ʷʢʽ ʚʤʽʶʪʴ ʧʨʘʮʶʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟ ʥʦʚʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʘ ʡ ʟʥʘʶʪʴ ʦʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

(ʨʦʙʦʪʘ ʟ 3D-ʤʦʜʝʣʣʶ, ʚʠʜʦʤ ʚʠʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʘʚʠʣʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʠʚʠʩʴ ʨʠʩ. 3.12). 
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ɯʥʩʪʨʫʤʝʥʪʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʉɸʋ) ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʾʭ ʧʝʨʝʚʘʛʠ ʦʯʝʚʠʜʥʽ. ɹʘʟʦʚʽ 

ʥʘʚʠʯʢʠ ʪʘ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʜʝ ʚʠʛʽʜʥʦ ʽ ʢʦʨʠʩʥʦ ʷʢ 

ʚʦʜʽʻʚʽ ʪʝʭʥʽʢʠ, ʪʘʢ ʽ ʽʥʞʝʥʝʨʫ, ʛʝʦʜʝʟʠʩʪʫ ʽ ʥʘʚʽʪʴ ʚʠʢʦʥʨʦʙʫ. 

ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʾʭ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʥʘ 

ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ BIM-ʪʝʭʥʦʣʦʛʽʷ. ʅʝʦʙʭʽʜʥʦ 

ʚʢʣʶʯʠʪʠ ʚ ʧʨʦʛʨʘʤʫ ʙʘʟʦʚʦʛʦ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ BIM ʨʦʟʜʽʣ ʧʦ ʨʦʙʦʪʽ ʟ 

ʤʦʜʫʣʷʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʜʽʚʥʠʮʪʚʦʤ. 

ɯII. ɽʢʩʧʣʫʘʪʘʮʽʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ, ʩʬʦʨʤʦʚʘʥʘ ʧʽʩʣʷ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʩʣʫʞʙʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʙʫʜʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ɼʘʥʠʡ 

ʝʪʘʧ ʻ ʥʘʡʚʠʱʦʶ ʪʦʯʢʦʶ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ.  

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʜʝʣʴ ʥʘʧʦʚʥʶʶʪʴ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʙ'ʻʢʪʘ, ʪʘʢʠʤ ʷʢ:  

¶ ʇʘʩʧʦʨʪʘ ʥʘ ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʋʩʪʘʥʦʚʯʽ ʢʨʝʩʣʝʥʥʷ; 

¶ ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʜʘʪʢʦʚʽ ʢʦʤʫʥʽʢʘʮʽʾ; 

¶ ɯʥʬʦʨʤʘʮʽʷ ʟ ʢʘʪʘʣʦʛʽʚ ʥʘ ʘʨʤʘʪʫʨʫ ʽ ʪ.ʽʥʰ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʚʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʝʢʩʧʣʫʘʪʫʶʯʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʝʨʩʦʥʘʣ ï 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʬʘʭʽʚʮʽ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʚʝʣʠʢʽ ʟʘʚʜʘʥʥʷ, ʥʽʞ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ. ʂʨʽʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʝʪʘʧʦʤ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʽʟʥʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʦʙ'ʻʢʪʘ: 

1.ʋʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ ï ʜʘʥʠʡ ʤʦʜʫʣʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʷʚʥʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫʧʨʘʚʣʽʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʽ ʷʢʦʩʪʽ ʩʝʨʚʽʩʽʚ ʚ ʦʙʣʘʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ.  
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ʄʦʜʫʣʴ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʽ ʘʢʪʠʚʘʤʠ. 

ɺʽʥ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʧʦʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʘʩʧʦʨʪʘ ʦʙ'ʻʢʪʘ ʽ ʻʜʠʥʦʾ 

ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʜʦ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʩʝ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʨʷʜʦʢ ʪʘ ʽʩʪʦʨʽʾ 

ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʴ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʽʚ ʩʣʫʞʠʪʴ 

ʙʝʟʧʝʨʝʙʽʡʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʚʩʽʭ ʟʥʘʯʫʱʠʭ ʩʠʩʪʝʤ ï ʧʨʠ ʟʥʘʯʥʦ ʤʝʥʰʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʽ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪʘʭ. 

2. ʋʧʨʘʚʣʽʥʥʷ ʰʪʫʯʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʽ ʣʽʥʽʡʥʦ-ʧʨʦʪʷʞʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ ï ʮʝʡ ʤʦʜʫʣʴ ʪʘʢʦʞ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʁʦʛʦ ʥʘʷʚʥʽʩʪʴ ʨʦʟʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʦʨʜʠʥʘʮʽʾ 

ʚʩ̔ʭ ʨʦʙʽʪ ʽ ʟʘʭʦʜʽʚ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ.  

ʉʪʘʻ ʤʦʞʣʠʚʠʤ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘʥʦʚʢʦʶ, ʨʝʤʦʥʪʦʤ, 

ʦʪʨʠʤʘʥʥʷʤ ʜʦʟʚʦʣʽʚ ʽ ʟʘʢʨʠʪʪʷʤ ʫʩʽʭ ʚʠʜʽʚ ʨʦʙʽʪ ʟ ʽʥʞʝʥʝʨʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ (ʤʝʨʝʞʽ ʝʣʝʢʪʨʦ-, ʛʘʟʦ- ʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʪʝʣʝʬʦʥʥʽ ʽ 

ʢʘʙʝʣʴʥʽ ʤʝʨʝʞʽ ʽ ʪ.ʽʥʰ.) ʚʽʜ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʠʡʤʘʥʥʷ, 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʘ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʪʘʥʦʤ ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʟʙʽʨ ʘʢʪʫʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʽ ʦʧʝʨʘʪʠʚʥʝ ʩʢʣʘʜʘʥʥʷ 

ʪʘ ʧʝʨʝʜʘʯʘ ʧʽʜʨʷʜʥʠʢʫ ʥʘʨʷʜʫ ʥʘ ʨʦʙʦʪʠ ʟ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʽ ʽʥʰʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʦʙ'ʻʢʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʩʧʨʦʱʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ, 

ʩʪʘʻ ʜʦʩʪʫʧʥʽʰʠʤ ʨʦʙʦʪʘ ʟ ʟʘʧʠʪʘʤʠ ʥʘʩʝʣʝʥʥʷ ʽ ʜʘʥʠʤʠ, ʟʽʙʨʘʥʠʤʠ ʚ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ.  

ɼʠʩʧʝʪʯʝʨʩʴʢʠʡ ʮʝʥʪʨ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʦʙ'ʻʢʪʦʤ. ɯʥʪʝʛʨʘʮʽʷ ʧʽʜʩʠʩʪʝʤ ʚ ʻʜʠʥʦʤʫ ʮʝʥʪʨʽ ʫʧʨʘʚʣʽʥʥʷ 

ʩʧʨʦʩʪʠʪʴ ʟʙʽʨ ʜʘʥʠʭ ʽʟ ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ, ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʠʪʫʘʮʽʡ 

ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʠʨʽʰʝʥʥʷ 

ʽʥʮʠʜʝʥʪʽʚ.  

ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʣʶʯʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʨʝʘʛʫʚʘʥʥʷ, 

ʢʦʥʪʨʦʣʴ ʧʦʜʽʡ ʽ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʤʦʞʣʠʚʽ ʽʥʮʠʜʝʥʪʠ. ʊʘʢʦʞ 

ʤʦʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʫ 3D-ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʧʦ ʩʪʚʦʨʝʥʥʶ 3D-ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʟʘ 
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ʧʨʦʝʢʪʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʟʡʦʤʢʫ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʽ/ʘʙʦ ʪʨʠʚʠʤʽʨʥʦʾ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʾʭ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʟ 

ʤʦʜʫʣʷʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʫʪʨʠʤʘʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʦʙ'ʻʢʪʘ. ʎʝʡ 

ʨʦʟʜʽʣ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʚ ʧʨʦʛʨʘʤʫ ʙʘʟʦʚʦʛʦ 

ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ BIM. 

ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ BIM ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʻ 

ʦʙʝʨʪʽʚ ï ʚʞʝ ʩʪʘʣʠ ʟʨʦʟʫʤʽʣʽ ʚʠʤʦʛʠ ʜʦ ʚʠʧʫʩʢʥʠʢʽʚ ʚʫʟʽʚ. 

ʑʦʙ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʜʽʡʩʥʦ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʟʘʪʨʝʙʫʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʠʛʘʪʠ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ.  

ʂʨʽʤ ʦʩʚʦʻʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ (AutoCAD, Revit, 

ArchiCAD ʽ ʪ. ʽʥʰ.) ʩʫʯʘʩʥʦʤʫ ʬʘʭʽʚʮʶ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ BIM, ʥʝʦʙ-

ʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ ʧʨʘʮʶʚʘʪʠ ʚ ʻʜʠʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʘʟʦʤ 

ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʩʫʤʽʞʥʠʭ ʩʧʝʮʽʘʣʽʟʘʮʽʡ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʦʩʥʦʚʽ ʮʽʻʾ ʤʦʜʝʣʽ ʙʫʜʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʷʢʽʩʴ ʽʥʰʽ ʜʽʾ ʽ ʨʦʟʨʘʭʫʥʢʠ, ʪʦʤʫ ʚ ʥʝʾ ʥʝʦʙʭʽʜʥʦ ʟʘʢʣʘʜʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʢʨʝʤʽ ʾʾ ʝʣʝʤʝʥʪʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʨʦʙʦʪʘʭ ʧʨʦ ʜʦʩʚʽʜ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʙʣʘʩʪʽ BIM 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʘʣʝ ʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʧʣʘʛʽʥʠ ʽ ʩʢʨʠʧʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʩʢʨʠʧʪʠ ʨʦʟʨʦʙʣʷʪʴʩʷ ʥʝ 

ʢʦʤʧʘʥʽʷʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʰʪʘʪʥʠʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʧʨʦʝʢʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʘʚʠʯʢʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʉʢʨʠʧʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʾ 

ʛʝʦʤʝʪʨʽʾ ʦʙ'ʻʢʪʽʚ, ʨʦʙʦʪʠ ʟ ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ 

ʦʜʥʦʪʠʧʥʠʭ ʜʽʡ ʽ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʠʭ ʧʝʨʝʚʽʨʦʢ. 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʚʩʝ ʯʘʩʪʽʰʝ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʚʙʫʜʦʚʘʥʫ 

ʤʦʚʫ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ 

ʩʢʨʠʧʪʘ ʽ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʩʢʨʠʧʪʘ -ʚ ʚʠʨʽʰʝʥʥʽ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʽ ʫʥʽʢʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʚʙʫʜʦʚʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝ ʤʦʚʠ C # ʽ Python). 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM-ʇʆ ʻ ʚʟʘʻʤʦʜʽʷ 

ʤʦʜʝʣʽ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʚʦʶ ʟʘʧʠʪʽʚ 

SQL (ʘʥʛʣ. Structured query language ï ʤʦʚʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʧʠʪʽʚ) ï ʮʝ 

ʜʽʘʣʦʛʦʚʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʧʠʪʫ ʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʙʘʟʠ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ.  

ʊʘʢʦʞ ʚ ʜʘʥʠʡ ʯʘʩ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ, ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʟʘʜʘʯ BIM. 

ɺʨʘʭʦʚʫʶʯʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

BIM -ʢʘʜʨʽʚ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ: 

1. ʅʘʚʯʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ (ʙʘʟʦʚʝ ʟʥʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï 

ʥʘʧʨʠʢʣʘʜ, Revit, ArchiCAD, Renga ʽ ʪ. ʽʥʰ.). ɺ ʽʜʝʘʣʽ ï ʦʩʚʦʻʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʪʦʛʣʷʜʫ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʛʘʣʫʟʽ; 

2. ʇʦʛʣʠʙʣʝʥʝ ʥʘʚʯʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʽʘʣʽʟʘʮʽʡ; 

3. ʅʘʚʯʘʥʥʷ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚ ʦʜʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ (ʘʨʭʽʪʝʢʪʦʨ, ʢʦʥʩʪʨʫʢʪʦʨ, ʩʧʝʮʽʘʣʽʩʪʠ ʧʦ 

ʽʥʞʝʥʝʨʥʠʤ ʤʝʨʝʞʘʤ ʪʘ ʽʥʰ.); 

4. ʅʘʚʯʘʥʥʷ ʟʘʩʦʙʘʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ ï API (ʧʨʠʢʣʘʜʥʠӢʡ 

ʧʨʦʛʨʘӢʤʥʠʡ ʥ̔ʪʝʨʬʝʡʩ, ʘʥʛʣ. Application Programming Interface, API) ï 

ʥʘʙʽʨ ʚʠʟʥʘʯʝʥʴ ʧʽʜʧʨʦʛʨʘʤ, ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%B7%D0%B0%D0%BF%D0%B8%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
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ʉʧʨʦʱʝʥʦ ï ʮʝ ʥʘʙʽʨ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. API ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʫ ʟʘʩʦʙʠ ʜʣʷ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. API ʤʦʞʝ ʙʫʪʠ ʜʣʷ ʚʝʙ-ʙʘʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʙʘʟ ʜʘʥʠʭ, ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʦʛʨʘʤʥʠʭ 

ʙʽʙʣʽʦʪʝʢ., ʚʙʫʜʦʚʘʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʟʫʘʣʴʥʦʛʦ 

(ʥʘʜʙʫʜʦʚʠ Dynamo, Grasshop-per; ʤʦʚʠ Python ʽ C #), ʨʦʙʦʪʘ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ 

(SQL), ʚʟʘʻʤʦʜʽʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ (Excel). 

5.ɺʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʠʚʯʝʥʥʷ 

ʬʦʨʤʘʪʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʩʪʘʥʜʘʨʪʽʚ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. 

ɺ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʤʽʥʝʥʽ ʽ ʨʦʟʨʦʙʣʝʥʽ ʦʩʚʽʪʥʽ 

ʩʪʘʥʜʘʨʪʠ ʟ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ. ʉʧʽʚʧʨʘʮʷ ʧʨʘʢʪʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʠʥʢʫ ʟ ʥʘʚʯʘʣʴʥʠʤʠ 

ʟʘʢʣʘʜʘʤʠ ʟ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ ʻ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM-ʪʝʭʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ɼʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. ʅʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘ ʟʤʽʩʪʦʤ 

ʢʫʨʩʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʚʪʦʨʘʤʠ, ʽ ʧʽʜʛʦʪʫʚʘʪʠ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʠʤ 

ʥʘʣʝʞʠʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʥʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ BIM ʽ ʨʦʟʚʠʚʘʪʠ ʙʫʜʽʚʝʣʴʥʫ 

ʛʘʣʫʟʴ.  

ɺʘʞʣʠʚʦ ʚʝʩʪʠ ʨʦʙʦʪʫ ʧʦ ʩʧʽʚʧʨʘʮʽ ʟ ʢʦʤʧʘʥʽʷʤʠ ʽʥʪʝʛʨʘʪʦʨʘʤʠ, ʱʦ 

ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʩʝʨʚʽʩʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʦʤ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʨʦʟʨʦʙʢʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʭʤʘʨʥʠʭ ʽ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʙʫʜʽʚʥʠʮʪʚʦʤ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʟʨʦʙʥʠʢʽʚ ʇɿ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʨʦʣʽ ʝʢʩʧʝʨʪʽʚ-

ʧʨʘʢʪʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʪʠʟʽ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ BIM ʽ ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʥʠʭ ʢʘʜʨʽʚ ʚ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʠʭ ɺʅɿ (ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ BIM), ʘ 

ʩʘʤʝ: 
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Åʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʜʣʷ ʥʦʚʠʭ ʧʨʦʬʝʩʽʡ ʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚ BIM. ʈʦʟʨʦʙʠʪʠ ʧʝʨʝʣʽʢ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ; 

Åʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ BIM-ʢʦʤʘʥʜʠ, ʟʜʘʪʥʦʾ 

ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ BIM-ʧʣʘʪʬʦʨʤ, ʩʪʚʦʨʝʥʥʷ ʟʚʝʜʝʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ 

ʤʦʜʝʣʽ, ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʥʦʾ ʽ ʨʦʙʦʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ; 

Åʇʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽ ʬʦʨʤʫʚʘʥʥʶ BIM-ʩʪʘʥʜʘʨʪʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʣʘʰʪʫʚʘʥʥʶ ʽ ʨʦʙʦʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʽ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

Åʇʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʉɸʋ) ʥʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʽ ʨʦʟʚʠʪʦʢ ʙʘʟʦʚʠʭ ʥʘʚʠʯʦʢ ʽ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ 

ʽʥʩʪʨʫʤʝʥʪʫ; 

Åʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʧʦʚʥʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ BIM-

ʪʝʭʥʦʣʦʛʽʷ; 

Åɺʢʣʶʯʝʥʥʷ ʚ ʧʨʦʛʨʘʤʫ ʙʘʟʦʚʦʛʦ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ BIM, ʨʦʟʜʽʣ ʧʦ ʨʦʙʦʪʽ 

ʟ ʤʦʜʫʣʷʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʙʫʜʽʚʥʠʮʪʚʦʤ; 

Åʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʧʦʚʥʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʟ ʤʦʜʫʣʷʤʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʫʪʨʠʤʘʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ ʦʙ'ʻʢʪʘ. 

ʄʦʜʫʣʴʥʽ ʙʫʜʽʚʣʽ ï ʮʝ ʙʫʜʽʚʣʽ ʙʫʜʽʚʥʠʮʪʚʦ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʥʘ 

ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʟ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʝʬʘʙʨʠʢʘʮʽʡʥʠʭ (ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʟʘʚʦʜʩʴʢʠʭ 

ʫʤʦʚʘʭ) ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʝʬʽʥʽʮʽʾ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.3.13 [133,168,169].
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ʇʨʝʬʘʙʨʠʢʘʮʽʷ. ɼʝʬʽʥʽʮʽʾ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ 

 

ʄʦʜʫʣʴʥʽ ʙʫʜʽʚʣʽ ï ʮʝ ʙʫʜʽʚʣʽ ʙʫʜʽʚʥʠʮʪʚʦ ʷʢʠʭ ʚʝʜʝʪʴʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ ʽ 

ʥʘʜʽʡʥʦʩʪʽ ʟ ʽʥʪʝʛʨʦʚʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʝʬʘʙʨʽʢʘʮʽʡʥʠʭ (ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ) ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ:ʨʦʟʫʢʨʫʧʥʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʚ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ, ʚʠʩʦʢʘ 

ʚʘʨʪʽʩʪʴ, ʙʨʘʢ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʫʩʢʣʘʜʥʝʥʘ ʣʦʛʽʩʪʠʢʘ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʨʦʮʝʩʩʽʚ ʪʘ ʽʥʰʽ ʧʨʦʙʣʝʤʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ: ʽʥʞʝʥʝʨʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ BIM ʧʨʦʝʢʪʫ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʝʬʘʙʨʽʢʘʮʽʡʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʦʤʧʦʥʝʥʪʠ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. 

 

 

 

 

 

 

 

 

 
 

 

ʈʠʩ. 3.13 ʇʨʝʬʘʙʨʠʢʘʮʽʷ. ɼʝʬʽʥʽʮʽʾ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʮʽʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

 

ɹʫʜʽʚʥʠʮʪʚʦ Ÿ ʧʨʝʬʘʙʨʠʢʘʮʽʷ 

ʈʫʯʥʘ ʧʨʘʮʷ Ÿ ʄʝʭʘʥʽʟʦʚʘʥʘ 
 

 

 

ʄʦʜʫʣʴʥʘ 

ʙʫʜʽʚʣʷ 
 

ɹʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ Ÿ ʟʘʚʦʜ 

ɺʽʜʦʢʨʝʤʣʝʥʽʩʪʴ Ÿ ʢʦʤʧʘʢʪʥʽʩʪʴ 

ʇʨʘʮʽʚʥʠʢʠ-ʤʽʛʨʘʥʪʠ Ÿ ʇʨʘʮʽʚʥʠʢʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  

ʊʨʘʜʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʽ Ÿ ̔ ʥʥʦʚʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 
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ɿ 2018 ʨʦʢʫ ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʚʦʾʭ 

ʧʨʦʝʢʪʘʭ ʪʝʭʥʦʣʦʛʽʾ BIM (Building Information Modeling ʘʙʦ Building 

Information Model) ʧʝʨʝʡʰʣʦ ʟ ʨʦʟʨʷʜʫ ʽʥʥʦʚʘʮʽʡ ʽ ʥʘʚʽʪʴ ʢʦʥʢʫʨʝʥʪʥʦʾ 

ʧʝʨʝʚʘʛʠ ʚ ʦʙʦʚ'ʷʟʢʦʚʫ ʫʤʦʚʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʽʚ. ʅʠʞʯʝ ʨʦʟʛʣʷʥʝʤʦ 10 

ʛʦʣʦʚʥʠʭ ʪʨʝʥʜʽʚ BIM ʪʝʭʥʦʣʦʛʽʡ: 

 

1. ʄʦʜʫʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʟʙʽʨʥʽ ʙʣʦʢʠ (ʧʨʝʬʘʙʨʠʢʘʮʽʷ) 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʽʣʴʰʝ ʫʚʘʛʠ ʙʫʜʝ ʧʨʠʜʽʣʷʪʠʩʷ ʤʦʜʫʣʴʥʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ 

ʽ ʧʨʝʬʘʙʨʠʢʘʮʽʽ - ʛʦʪʦʚʠʤ ʟʙʽʨʥʠʤ ʝʣʝʤʝʥʪʘʤ. ʄʦʜʫʣʴʥʝ ʩʢʣʘʜʘʥʥʷ 

ʜʦʧʦʤʘʛʘʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʽ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ 

ʙʫʜʽʚʝʣʴʥʽ ʙʣʦʢʠ ʚʞʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʽ ʟʽʙʨʘʥʽ ʚ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ ʜʦ ʧʦʯʘʪʢʫ 

ʟʚʝʜʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɿʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʩʪʽʥʠ ʽ ʧʝʨʝʢʨʠʪʪʷ ʟ ʯʘʩʦʤ ʟʘʤʽʥʷʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʽ 

ʝʣʝʤʝʥʪʠ MEP (Mechanical, electrical, and plumbing - ʤʝʭʘʥʽʢʘ, ʝʣʝʢʪʨʠʢʘ, 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ). ʈʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʟʚʦʣʷʪʴ MEP-ʽʥʞʝʥʝʨʘʤ ʛʝʥʝʨʫʚʘʪʠ ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʧʨʝʬʘʙʨʠʢʘʮʽʽ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʜʦʩʪʫʧʥʦʾ ʚ ʤʦʜʝʣʷʭ BIM (ʜʠʚʠʩʴ ʨʠʩ.3.14). 

2. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (Internet of Things, IoT) ʟôʷʚʠʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʁʤʦʚʽʨʥʦ, ʚʽʥ ʟʤʦʞʝ ʟʤʽʥʠʪʠ ʽ ʨʦʙʦʪʫ ʽʥʩʪʘʣʷʪʦʨʽʚ ʽ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ. ʅʦʚʽ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʝʛʰʠʪʴ 

ʨʦʙʦʪʫ ʽʥʞʝʥʝʨʽʚ, ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʟʙʠʨʘʪʠ ʥʘʡʦʩʪʘʥʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʦ ʧʨʦʝʢʪʫ, ʧʨʦʝʢʪʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʦʩʪʘʥʥʽʭ ʟʤʽʥ ʽ ʥʘʷʚʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ 

ʤʘʡʜʘʥʯʠʢ. 

3. VR ʽ AR. ɺʽʨʪʫʘʣʴʥʘ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʽ 3D-ʤʦʜʝʣʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʦʢʫʣʷʨʽʚ, ʱʦ ʩʧʨʠʷʻ ʪʦʯʥʦʤʫ ʚʠʚʯʝʥʥʶ ʩʘʤʦʛʦ 

ʧʨʦʝʢʪʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʡʦʛʦ ʟʘʤʦʚʥʠʢʫ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚʽʜʢʨʠʚʘʻ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʨʽʰʝʥʴ çʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭè.  
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ʇʨʝʬʘʙʨʠʢʘʮʽʷ. ʊʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.14 ʇʨʝʬʘʙʨʠʢʘʮʽʷ. ʊʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʋʥʽʬʽʢʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʚʢʣʶʯʘʶʯʠ 

ʦʩʥʦʚʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʩʪʽʥʫ, ʧʽʜʣʦʛʫ, 

ʜʚʝʨʽ ʪʘ ʚʽʢʥʦ 

ɼʠʟʘʡʥ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ BIM 

ʊʝʭʥʦʣʦʛʽʷ BIM ʜʣʷ ʧʨʝʬʘʙʨʠʢʘʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʝʪʘʣʝʡ ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʣʦʛʽʩʪʠʢʠ ʥʘ ʤʽʩʮʽ; ʝʬʝʢʪʠʚʥʘ 

ʧʨʝʬʘʙʨʽʢʘʮʠʷ ʙʫʜʽʚʝʣʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʪʘ ʪʝʤʧʽʚ ʙʫʜʽʚʥʠʮʪʚʘ 

ʃʦʢʘʣʽʟʦʚʘʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʨʦʤʠʩʣʦʚʠʭ 

ʟʘʚʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʘʥʝʣʝʡ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ɹʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʫʣʽʚ 

ʜʣʷ ʧʨʝʬʘʙʨʠʢʘʮʽʾ 
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ʆʢʫʣʷʨʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷ ʥʘ ʦʙ'ʻʢʪʽ ʧʦʚ'ʷʟʘʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʽʥʞʝʥʝʨʘ ʚ ʦʬʽʩʽ, ʙʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʚ ʤʦʜʝʣʽ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʽ ʤʦʞʝ ʙʫʪʠ ʤʦʤʝʥʪʘʣʴʥʦ ʧʝʨʝʜʘʥʘ ʥʘ ʮʠʬʨʦʚʝ ʨʦʙʦʯʝ ʤʽʩʮʝ 

ʽʥʞʝʥʝʨʫ ʜʣʷ ʡʦʛʦ ʦʮʽʥʢʠ ʥʘ ʩʢʽʣʴʢʠ ʽʜʝʷ ñʚʧʠʩʫʻʪʴʩʷ ʚ ʧʨʦʝʢʪ ʚ ʥʘʪʫʨʽò. 

4. ɹʽʣʴʰʘ ʘʜʘʧʪʘʮʽʷ ʧʨʦʛʨʘʤ BIM ʜʦ ʚʠʤʦʛ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ï 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ. 

ɿʘʤʽʩʪʴ ʜʦʨʦʛʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʫʩʽʤʘ ʬʫʥʢʮʽʷʤʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʪʠ 

ʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʠʡ ʫ ʨʦʙʦʪʽ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ. ɯʩʥʫʻ ʪʝʥʜʝʥʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

çʢʦʨʦʙʢʦʚʠʭ ʨʽʰʝʥʴè: ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʫʤʦʚʣʝʥʠʭ ʢʦʤʧʣʝʢʪʽʚ çʚʩʝ-ʚ-ʦʜʥʦʤʫè 

ʘʙʦ ʟ ʙʝʟʣʽʯʯʶ ʢʦʤʙʽʥʦʚʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

5. 4D, 5D ʽ 6D BIM 

ʊʝʭʥʦʣʦʛʽʷ BIM ʫʤʦʚʥʦ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʤʦʜʝʣʝʡ 3D ʽ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 

4D, 5D, 6D ʠ ʚʠʱʝ. ɺ 4D-BIM ʜʦʜʘʻʪʴʩʷ ʪʠʤʯʘʩʦʚʘ ʣʽʥʽʷ, ʪʦʙʪʦ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚʽʟʫʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʟʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ ʨʦʙʽʪ. 5D-BIM ʽ 6D-BIM 

ʫʚʘʟʽ ʚʢʣʶʯʝʥʥʷ ʚ ʤʦʜʝʣʴ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʚʠʪʨʘʪʠ ʽ ʤʘʪʝʨʽʘʣʠ. 

ɺʽʜʧʦʚʽʜʥʦ, ʧʦʨʷʜ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʦʝʢʪ ʚʢʣʶʯʘʻ ʝʩʪʝʪʠʯʥʽ, 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʪʘ ʘʢʫʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʽʥʰ. ɯʥʞʝʥʝʨʠ ʤʦʞʫʪʴ 

ʦʮʽʥʠʪʠ, ʷʢ ʨʽʰʝʥʥʷ ʚʧʣʠʥʝ ʥʘ ʚʠʪʨʘʪʠ ʱʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, BIM ʚʭʦʜʠʪʴ ʚ ʩʬʝʨʫ ʦʮʽʥʢʠ ʽ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ. 

6. ʍʤʘʨʥʽ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ 

ɼʘʥʽ ʧʨʦ ʭʽʜ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʙʠʨʘʶʪʴʩʷ ʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʬʘʭʽʚʮʷʤʠ. ɯʩʥʫʶʪʴ 

ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʘʩʥʠʢʘʤ ʧʨʦʝʢʪʫ ʝʬʝʢʪʠʚʥʽʰʝ ʩʧʽʚʧʨʘʮʶʚʘʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ. ʄʦʜʝʣʽ BIM ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʫʪʨʠʤʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʽ ʟʚʽʪʠ ʟ ʦʙ'ʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ.  

7. ʃʘʟʝʨʥʽ 3D-ʩʢʘʥʝʨʠ ʪʘ ʜʨʦʥʠ 

ɼʦʧʦʚʥʝʥʥʷ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʛʦ 3D-

ʩʢʘʥʫʚʘʥʥʷ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʟʜʘʪʥʝ ʧʝʨʝʜʘʪʠ ʪʦʯʥʽ 3D-ʨʦʟʤʽʨʠ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, ʱʦ ʧʦʣʽʧʰʫʻ ʧʨʦʮʝʩ BIM-ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘ ʨʠʩ. 

3.15 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ 
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ʜʦʧʦʤʦʞʝ ʚ ʩʪʚʦʨʝʥʥʽ ʙʽʣʴʰ ʪʦʯʥʠʭ ʤʦʜʝʣʝʡ. ɸʝʨʦʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʚʩʢʨʠʪʦʛʦ 

ʩʚʘʡʥʦʛʦ ʧʦʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʥʫ dji mavic 2 pro ʜʦʟʚʦʣʠʣʘ ʟʙʠʨʘʪʠ ʜʘʥʽ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

 

 

ʈʠʩ. 3.15 ɸʝʨʦʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʩʚʘʡʥʦʛʦ ʧʦʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʥʫ dji 

mavic 2 pro 

 

 8. 3D-ʜʨʫʢ 

ɺʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʯʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ ʯʘʩ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ 

ʤʘʪʝʨʽʘʣʫ ʤʘʻ ʪʝʭʥʦʣʦʛʽʷ 3D-ʜʨʫʢʫ. ʊʨʠʚʠʤʽʨʥʠʡ ʜʨʫʢ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ BIM ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʘʙʦ, 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʙʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʜʠʚ. ʨʠʩ.3.13, çʧʨʝʬʘʙʨʽʢʘʮʽʷè). ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʥʘʜʘʻ ʥʦʚʠʡ ʽʤʧʫʣʴʩ ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 

9. BIM ʽ çʟʝʣʝʥʝè ʙʫʜʽʚʥʠʮʪʚʦ 

ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʚ BIM-ʤʦʜʝʣʷʭ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʥʝ ʧʨʦʩʪʦ ʝʬʝʢʪʠʚʥʦ, ʘ ʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

çʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè. ʊʨʠʚʠʤʽʨʥʘ (ʘʙʦ 4D, 5D, 6D ʽ ʙʽʣʴʰʝ) ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʙʽʣʴʰʝ ʥʶʘʥʩʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʪʦʙʪʦ ʧʦʙʘʯʠʪʠ ʩʢʨʠʪʽ ʥʝʜʦʣʽʢʠ 
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ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ BIM, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʦʱʘʜʠʪʠ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ, ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ CO2 ʪʘ ʽʥʰ. ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ɺʽʨʪʫʘʣʴʥʝ ʟʥʝʩʝʥʥʷ ʟ ʽʤʽʪʘʮʽʻʶ ʜʝʤʦʥʪʘʞʫ ʙʫʜʽʚʣʽ (ʚ ʧʨʦʛʨʘʤʽ), ʱʝ ʥʘ 

ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʚʽʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʪʠʣʽʟʘʮʽʾ ʙʫʜʽʚʣʽ ʪʘ ʾʾ 

ʧʝʨʝʨʦʙʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʽ ʚʠʪʨʘʪʘʤʠ. 

10. ʈʦʟʚʠʪʦʢ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʚʠʨʦʙʥʠʢʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ BIM. 

ʈʦʟʨʦʙʣʝʥʽ ʚ BIM-ʧʨʦʛʨʘʤʘʭ ʤʦʜʝʣʽ ʩʪʘʶʪʴ ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ ʧʨʦʜʘʞʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʚʠʨʦʙʥʠʢʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ BIM. ɿʘʤʦʚʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʣʦʢ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʚ BIM-ʧʨʦʛʨʘʤʽ, ʤʦʞʣʠʚʦ ʧʨʷʤʦ ʟ ʤʦʜʝʣʽ, ʘʜʞʝ ʚʦʥʘ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʛʘʙʘʨʠʪʽʚ ʪ.ʽʥʰ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ ʜʫʙʣʶʚʘʥʥʷ ʨʦʙʦʪʠ. 

ʅʘʤʠ ʨʦʟʛʣʷʥʫʪʦ ʚʽʩʽʤ ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʘʤ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.16 - 3.20. 
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ʇʝʨʝʚʘʛʠ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 

 
 ʊʨʘʜʠʮʽʡʥʝ 

ɹʫʜʽʚʥʠʮʪʚʦ 

ʄʦʜʫʣʴʥʝ 

ʙʫʜʽʚʥʠʮʪʚʦ 

ʋʤʦʚʠ ʙʫʜʽʚʥʠʮʪʚʘ ɹʫʜ̔ʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʇʨʝʬʘʙʨʠʢʘʮ̫̔ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭ 

ʤʦʥʪʘʞ ʥʘ ʤʘʡʜʘʥʯʠʢʫ 

ʇʨʦʝʢʪʥʽ ʚʠʤʦʛʠ ɼʠʚʝʨʩʠʬʽʢʦʚʘʥʽ ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ 

ʂʘʜʨʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʄʝʥʰʘ ʢʽʣʴʢʽʩʪʴ 

ɻʨʘʬʽʢ ʙʫʜʽʚʥʠʮʪʚʘ ʇʦʚʽʣʴʥʠʡ ʐʚʠʜʢʠʡ 

ʇʝʨʽʦʜ ʙʫʜʽʚʥʠʮʪʚʘ ɼʦʚʛʠʡ ʂʦʨʦʪʢʠʡ 

ʗʢʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʅʝʜʦʩʢʦʥʘʣʠʡ 

ʢʦʥʪʨʦʣʴ 

ɺʠʩʦʢʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʮʠʢʣʫ 

(ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ) 

ʅʝʟʘʣʝʞʥʽʩʪʴ ʪʘ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽʩʪʴ 

ɯʥʪʝʛʨʦʚʘʥʽʩʪʴ 

ʉʪʫʧʽʥʴ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʇʦʨʽʚʥʷʥʦ ʚʠʩʦʢʘ 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʙʫʜʽʚʝʣʴʥʽ ʚʽʜʭʦʜʠ, ʰʫʤ ʪʘ 

ʽʥʰʽ) 

ʅʠʟʴʢʘ ɺʠʩʦʢʘ 

ʈʠʩ. 3.16 ʇʝʨʝʚʘʛʠ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ  ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ɿʥʝʩʝʥʥʷ 

ʈʝʥʦʚʘʮʽʷ 

ʉʪʘʜʽʷ ʧʨʦʝʢʪ 

ɹʣʘʛʦʫʩʪʨʽʡ 

ɹʫʜʽʚʝʣʴʥʘ 

ʣʦʛʽʩʪʽʢʘ 

4D/5D 

ʙʫʜʽʚʥʠʮʪʚʦ 

ʇʦʧʝʨʝʜʥʻ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʂʘʣʝʥʜʘʨʥʠʡ 

ʛʨʘʬʽʢ 

ʈʘʟʨʘʭʫʥʢʠ 

ʈʘʙʦʯʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ 
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ˏ̨̨̒̍ ̖̏̒̎̏̃̎̉ ̨̨̗̏̑̄́̎̈́̊̎̏-̨̖̘̖̓̆̎̏̌̏̄̎̉ ̓́ ̖̋̏̎̒̓̑̔̋̓̉̃̎̉ ̒̉̒̓̆̍,   
̨̠̋ ̨̨̟̝̃̅̐̏̃̅́̓ ̐̏̓̑̆̂́̍ ̨̨̗̩̄̌̏̂́̌̈́ ̓́ ̗̉̑̏̃̏̄̏̕ ̒̆̑̆̅̏̃̉́̚ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ.  
 

 

 

 

 

 

 

 

 
 

 

  

 

  

 

 

 

 

 

 

  

 

 

 
 

 

 

 

ʈʠʩ. 3.17 ɺʽʩʽʤ ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

03 ʂʦʥʪʝʡʥʝʨʥʘ ʩʠʩʪʝʤʘ 

 

05 ʂʦʥʪʝʡʥʝʨʥʽ 

ʤʦʜʫʣʽ 

 

06 ʉʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʜʝʨʝʚʠʥʠ 

04 ɿ/ɹ ʢʘʨʢʘʩ, 

ʙʝʪʦʥʥʠʡ ʙʣʦʢ 

 

PTS 

ʄʆɼʋʃʔʅɽ  

ɹʋɼɯɺʅʀʎʊɺʆ 

01 ʃʝʛʢʠʡ ʩʪʘʣʝʚʠʡ ʥʝʩʫʯʠʡ 

ʢʘʨʢʘʩ ʟ ʥʘʚʽʩʥʠʤʠ 

ʦʛʦʨʦʜʞʫʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ  

02 ʉʪʘʣʝʚʠʡ ʢʘʨʢʘʩ - 

ʩʠʩʪʝʤʘ ʩʪʽʥʦʚʠʭ 

ʧʘʥʝʣʝʡ  

07 ʉʠʩʪʝʤʘ 

ʧʘʟʣʦʚʠʭ 

ʙʝʪʦʥʥʠʭ ʧʣʠʪ 

08 ʉʠʩʪʝʤʘ ʟʙʽʨʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 
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ˏ̨̨̒̍ ̖̏̒̎̏̃̎̉ ̨̨̗̏̑̄́̎̈́̊̎̏-̨̖̘̖̓̆̎̏̌̏̄̎̉ ̓́ ̖̋̏̎̒̓̑̔̋̓̉̃̎̉ ̒̉̒̓̆̍ȟ   
̨̠̋ ̨̨̟̝̃̅̐̏̃̅́̓ ̐̏̓̑̆̂́̍ ̨̨̗̩̄̌̏̂́̌̈́ ̓́ ̗̉̑̏̃̏̄̏̕ ̒̆̑̆̅̏̃̉́̚ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ.  

ʈʠʩ. 3.18 ɺʽʩʽʤ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

 
S / N 

 
01 

 
02 

 
03 

 
04 

˴͙͍ͦͤͫͭͪͯͭͤ͟
͊ ͙͔ͫͫͭͣ͊ 

˶͔͎͙͚͟ ͔͍͙͚ͫͭ͊͡ ͔ͤͫͯ;͙͚ ͊ͪ͊ͫ͟͟ ͘ 
͍͙͙ͤ͊ͫͤͣ͜ ͎ͦͦͪͦ͒͗ͯΌ;͙͙ͣ ͦͤͫͭͪͯ͟͟ͼ͜Ύ͙ͣ 

 
˿͔͍͙͚ͭ͊͡ ͊ͪ͊ͫ͟͟ - ͫ ͙͔ͫͭͣ͊ ͍͙ͫͭͤͦ͜ͻ 

͔͔͚ͨ͊ͤ͡ 

 
˴͔͚͔ͦͤͭͤͪͤ͊ ͙͔ͫͫͭͣ͊ 

 
˭κˣ ͊ͪ͊ͫ͟͟Σ ͔͙͚͋ͭͦͤͤ ͋ ͦ͟͡ 

 
 
 
 

͙́ͨ ͙͔͙ͫͫͭͣ 

  

 

 

 

 

 
 
 
 
 

˻͙͍ͫͦ͋ͦͫͭ͜͡ 

Å ˶͔͎͙͚͟ ͔͍͙͚ͫͭ͊͡ ͔ͤͫͯ;͙͚ ͊ͪ͊ͫ͟͟ ͘ 
͍͙͙ͤ͊ͫͤͣ͜ ͎ͦͦͪͦ͒͗ͯΌ;͙͙ͣ 
ͦͤͫͭͪͯ͟͟ͼ͜Ύ͙ͣ Ҍ ͔͎͍ͤͭͪͦ͊ͤ͊͜ ͔͎͊͟͡ 
ͤ͊ͫͭͤͤ͊͜ ͔ͨ͊ͤ͡Έ 

Å ˤ͒ͣͤͤ͜͜͜ ͙͔͚͊ͤͭͫͫͣ͜;ͤ͜ ͭ͊ ͍͚ͭͪͦͫͭ͜͜͟͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ 

Å ˴͙͚ͦͪͦͭ͟ ͔ͨͪͦ͒͜ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ 

Å ˩͔͎͔͔͔ͤͪͦ͋ͪ͗ͤͤ͘ΎΣ ͦ ͻͦͪͦͤ͊ 
͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ 
͔͔ͦͣͨͫͤ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔ͨͦ͗͗͊ͣ 

Å ˤ͙͍͙͚͊ͪ͊ͭͤ͜ ͨ͒͋ͪ͜͜ ͍͙ͫͭͤͦ͜ͻ ͔͍ͣ͊ͭͪ͊͜͜͡ 

Å ˿͙͔ͫͭͣ͊ ͙͋ͪͤ͘͜ͻ ͔ͣͭ͊ͦͦͤͫͭͪͯ͟͟͡ͼ͚͜ ͋͊ͦ͟͡ 
ͭ͊ ͦͦͤ͟͡ 

Å ˤ͒ͣͤͤ͜͜͜ ͙͔͚͊ͤͭͫͫͣ͜;ͤ͜ ͭ͊ ͍͚ͭͪͦͫͭ͜͜͟͜ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ 

Å ˴͙͚ͦͪͦͭ͟ ͔ͨͪͦ͒͜ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ 

Å ˩͔͎͔͔͔ͤͪͦ͋ͪ͗ͤͤ͘ΎΣ ͦͻͦͪͦͤ͊ 
͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ 
͔͔ͦͣͨͫͤ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔ͨͦ͗͗͊ͣ 

Å ˥ͤͯ;͙͚͟ ͨ͒͋ͪ͜͜ ͍͙ͫͭͤͦ͜ͻ ͔͍ͣ͊ͭͪ͊͜͜͡ 

Å ˤ͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͍͙͙ͫͦͣ͟ ͍͙͎ͣͦ͊ͣ ͍ͫͭ͊ͤ͒͊ͪͭ͜ 
 

Å ˴͔͚͔ͦͤͭͤͪ Ύ͟ ͣͦ͒ͯ͡Έ 

Å ˤ͔ͫ ͍ͤͯͭͪ͜΄ͤΊ ͭ͊ ͍ͦͤ͘͜΄ͤΊ 
ͦͨͦͪΎ͔͒͗ͤͤΎΣ ͍͙͙͍͔ͫͦͦͫͭ͊ͤ͒͊ͪͭͦ͊ͤ͘͟Σ 
͍͙͔ͦͤ͊ͤ͟ ͤ͊ ͍͊ͦ͒͘͜ 

Å ˤ͙͙͚ͭͦͪͤͤ ͣͦͤͭ͊͗ ͔ͣͦ͗ ͍͙͍͙ͦͤͯ͊ͭͫ͟Ύ ͤ͊ 
ͣͫ͜ͼ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͎ͣͦ ͍͔͋ͯ͒͜͡Έ͙ͤͻ 
ͺͯͤ͟ͼ͚͜ 

 

Å ˸ͫ͜ͼ͔͍͜ ͔͙ͣ͊ͭͪ͊͜͡Σ ͙ͤ͘Έ͊͟ ͍͊ͪͭͫͭ͜Έ 

Å ˤ͙͎ͣͦ͊ ͒ͦ ͔͔ͦ͋ͣ͗ͤͦ͝ ͍͙͙ͫͦͭ ͣͦ͒ͯ͡Ύ 

Å ˴͙͚ͦͪͦͭ͟ ͔ͨͪͦ͒͜ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ 

Å ˩͔͎͔͔͔ͤͪͦ͋ͪ͗ͤͤ͘ΎΣ ͦͻͦͪͦͤ͊ 
͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͭ͊ 
͔͔ͦͣͨͫͤ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔ͨͦ͗͗͊ͣ 

Å ˻͋ ͊͡΄͍ͭͯ͊ͤͤΎ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͔ͣͦ͗ ͙͋ͯͭ 
͍͙͔ͦͤ͊ͤ͟ ;͔͔ͪ͘ ͍͙ͦͭͦͪ ͒͡Ύ ͍͋ͦ͟͜͡ 

 
 
˿ͺ͔ͪ͊ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ 

Å ˤ͙͜͡͡Σ ͍͙͙͊ͪͭͪ͟ 

Å ˨͔ͦͫͭͯͨͤ ͙͗ͭͦ͡Σ ͔͔ͤ͘͜͡ ͔ͣͫͭ͜;͊͟ 

Å ˻͔͚͒ͤͦͫͣͤ͜͜ ͎͔ͦͭ͜͡Σ ͍͋ͯ͒͜͜͡ ͒͡Ύ 
ͭͤ͜͜͡ͻ ͡Ό͔͚͒ 

Å ˣ͙͙ͯ͒ͤ͟ м-о ͍͔ͨͦͪͻ͍ͦ͜ 

Å ˤ͙͜͡͡Σ ͍͙͙͊ͪͭͪ͟ 

Å ˨͔ͦͫͭͯͨͤ ͙͗ͭͦ͡Σ ͔͔ͤ͘͜͡ ͔ͣͫͭ͜;͊͟ 

Å ˥͔ͦͭ͜͡Σ ͔͙͔ͪ͒ͤ͘ͼ͜͝ 

Å ˶͊ͪͤ͜͟͜Σ ͙͍͊͒ͣͤͫͭͪ͊ͭͤ͜͜͜ ͍͋ͯ͒͜͜͡Σ ΄͙ͦ͟͡ 

Å ˸ͦ͋͜͡Έͤ͜ ͎͔ͦͭ͜͡ 

Å ˾͔ͦͤͫͭͪͯ͟͟ͼ͜Ύ ͎ͫͭ͊ͪͦͦ ͺͦͤ͒ͯ 

Å ˣ͙͙ͯ͒ͤ͟ ͍ͭ͊͋ͦͪ͜Σ ͙ͭͣ;͍͊ͫͦ͜ ͍͋ͯ͒͜͜͡ 

 

Å ˤ͙͜͡͡Σ ͍͙͙͊ͪͭͪ͟ 

Å ˨͔ͦͫͭͯͨͤ ͙͗ͭͦ͡Σ ͔͔ͤ͘͜͡ ͔ͣͫͭ͜;͊͟ 

Å ˣ͎͍͔͊͊ͭͦͨͦͪͻ͍ͦ͜ ͙͙͋ͯ͒ͤ͟ 
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ˏ̨̨̒̍ ̖̏̒̎̏̃̎̉ ̨̨̗̏̑̄́̎̈́̊̎̏-̨̖̘̖̓̆̎̏̌̏̄̎̉ ̓́ ̖̋̏̎̒̓̑̔̋̓̉̃̎̉ ̒̉̒̓̆̍ȟ   
̨̠̋ ̨̨̟̝̃̅̐̏̃̅́̓ ̐̏̓̑̆̂́̍ ̨̨̗̩̄̌̏̂́̌̈́ ̓́ ̗̉̑̏̃̏̄̏̕ ̒̆̑̆̅̏̃̉́̚ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ.  

 
 

N 
 

01 
 

02 
 

03 
 

04 

ʊʦʚʘʨʥʘ 

ʩʠʩʪʝʤʘ 

ʄʦʜʫʣʴʥʘ ʩʠʩʪʝʤʘ ʉʠʩʪʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʜʝʨʝʚʠʥʠ 

ʉʠʩʪʝʤʘ ʞʦʣʦʙʯʘʩʪʠʭ 

ʙʝʪʦʥʥʠʭ ʧʣʠʪ 

ʉʠʩʪʝʤʘ ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ 

 

 

 

 
ʃʝʛʝʥʜʘ 

 

 

 

 

 

 

 

 

 

 
 
ʆʩʦʙʣʠʚ

ʦʩʪʽ 

Å ʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʦʟʜʦʙʣʝʥʥʷ 
ʮʽʣʦʛʦ ʤʦʜʫʣʷ ʚʠʢʦʥʘʥʽ ʚ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ 

Å ʅʘʜʽʡʥʠʡ ʤʦʥʪʘʞ ʤʦʜʫʣʽʚ ʚ 
ʙʫʜʽʚʣʽ 

Å ɺʽʜʩʫʪʥʷ ʧʦʪʨʝʙʘ ʫ ʜʦʜʘʪʢʦʚʠʭ 
ʩʠʩʪʝʤʘʭ ʪʘ ʦʧʦʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 

 

Å ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟ 
ʝʢʦʣʦʛʽʯʥʦ-ʯʠʩʪʦʾ ʜʝʨʝʚʠʥʠ 

Å ɻʚʠʥʪʦʚʽ ʟ'ʻʜʥʘʥʥʷ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʚʫʟʣʽʚ 

Å ʂʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʙʫʜʽʚʥʠʮʪʚʘ 

Å ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ, ʢʦʤʘʭ ʪʘ 

ʢʦʨʦʟʽʾ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ 

ʩʧʝʮʽʘʣʴʥʘ ʦʙʨʦʙʢʘ 

Å ʄʦʜʫʣʴʥʘ ʧʘʟʣʦʚʘ ʩʠʩʪʝʤʘ 
ʧʘʥʝʣʝʡ ʩʧʨʠʷʻ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ 

ʥʘ ʟʘʚʦʜʽ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ 

Å ɺʠʪʨʘʪʠ ʥʘ ʩʝʥʜʚʽʯ-ʟ'ʻʜʥʫʚʘʯʽ 

ʜʣʷ ʩʪʽʥ, ʟʘʪʠʨʦʯʥʽ ʚʪʫʣʢʠ, ʦʧʦʨʠ, 

ʰʘʙʣʦʥʠ ʪʘ ʽʥʰʽ ʜʝʪʘʣʽ ʟʤʝʥʰʝʥʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

Å ʊʘʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʙʘʣʢʠ, 
ʧʣʠʪʠ ʪʘ ʢʦʣʦʥʠ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʟʘʚʦʜʩʴʢʠʭ 

ʫʤʦʚʘʭ ʪʘ ʥʘʜʽʡʥʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʚ ʻʜʠʥʝ ʮʽʣʝ ʥʘ 

ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ 

Å ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʤʝʥʪʽʚ 
ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʤʝʥʰʫʻ 

ʚʠʪʨʘʪʠ. 

 

ʉʬʝʨʘ 

ʟʘʩʪʦʩʫʚʘʥ

ʥ ̫

 
Å ʂʚʘʨʪʠʨʠ, ʜʦʩʪʫʧʥʝ ʞʠʪʣʦ 

Å ɻʦʪʝʣʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʙʫʜʽʚʣʽ 

 
Å ɺʽʣʣʠ, ʢʫʨʦʨʪʠ 

Å ɿʝʣʝʥʽ ʤʽʩʪʝʯʢʘ 

 
Å ɼʦʩʪʫʧʥʝ ʞʠʪʣʦ, ʢʚʘʨʪʠʨʠ 

Å ɻʦʪʝʣʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʙʫʜʽʚʣʽ 

Å ɺʽʣʣʠ, ʢʚʘʨʪʠʨʠ 

Å ɼʦʩʪʫʧʥʝ ʞʠʪʣʦ, ʟʝʣʝʥʽ ʤʽʩʪʝʯʢʘ 

Å ɻʦʪʝʣʽ, ʨʝʟʠʜʝʥʮʽʾ 

Å ʃʽʢʘʨʥʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʙʫʜʽʚʣʽ, ʰʢʦʣʠ 

ʈʠʩ. 3.19  ɺʽʩʽʤ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 
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ɺʽʩʽʤ ʦʩʥʦʚʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ MEP 

ɺʽʩʽʤ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ MEP, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ (ʟʝʣʝʥʽ) ʨʽʰʝʥʥʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

ʈʠʩ. 3.20  ɺʽʩʽʤ ʦʩʥʦʚʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ MEP 

ɺʙʫʜʦʚʘʥʘ ʚʘʥʥʘ ʢʽʤʥʘʪʘ 

ɺʙʫʜʦʚʘʥʘ ʧʽʜʣʦʛʘ 
ɺʙʫʜʦʚʘʥʘ ʩʪʽʥʘ 

ɺʙʫʜʦʚʘʥʘ ʢʫʭʥʷ ɺʙʫʜʦʚʘʥʘ ʩʪʝʣʷ 

ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ 
ɻʦʪʦʚʘ ʩʠʩʪʝʤʘ 

ɽʢʦʣʦʛʽʯʥʽ ʜʚʝʨʽ ʪʘ ʚʽʢʥʘ 
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ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʤʦʜʫʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʡʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ.3.21). 
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ʈʠʩ. 4 ɻʨʘʬʦʘʥʘʣʽʪʠʯʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʽʟʦʤʝʪʨʠʯʥʽ ʟʨʽʟʠ ʚʠʢʦʥʘʥʥʷ ʧʽʜʨʷʜʥʠʭ 

ʨʦʙʽʪ ʚ ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʧʽʜʨʷʜʥʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ(ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ) 

 

 

 

 

 

 


