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1.1. ɺʩʪʫʧ. ʉʪʘʥʜʘʨʪʠ, ʥʘʩʪʘʥʦʚʠ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʨʘʤʢʠ BIM 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (Building Information Modelling, BIM) 

ʩʪʘʣʦ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʱʦ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʪʨʘʜʠʮʽʡʥʦʛʦ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʧʽʚʧʨʘʮʶ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. ɿʘʚʜʷʢʠ BIM ʫʩʽ ʫʯʘʩʥʠʢʠ ð ʘʨʭʽʪʝʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ, 

ʧʽʜʨʷʜʥʠʢʠ ʪʘ ʚʣʘʩʥʠʢʠ ð ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʪʦʯʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷʤʠ 

ʩʪʚʦʨʶʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʫʟʛʦʜʞʝʥʦʤʫ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʚʽʜ ʝʪʘʧʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʯʝʨʝʟ ʙʫʜʽʚʥʠʮʪʚʦ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʧʦʜʘʣʴʰʝ ʚʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʍʦʯʘ BIM ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʡʦʛʦ ʚʠʪʦʢʠ 

ʩʷʛʘʶʪʴ ʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ. 

ʂʦʥʮʝʧʮʽʷ BIM ʧʦʯʘʣʘ ʬʦʨʤʫʚʘʪʠʩʷ ʫ 1970-ʭ ʨʦʢʘʭ, ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʫ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ. ʏʘʨʣʴʟ ʄ. ɯʩʪʤʝʥ, ʧʽʦʥʝʨ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʫ 1975 ʨʦʮʽ ʧʨʝʜʩʪʘʚʠʚ ʢʦʥʮʝʧʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʤʦʜʝʣʽ. ʎʷ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʨʝʣʷʮʽʡʥʫ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʝʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʟʘʢʣʘʜʘʶʯʠ ʦʩʥʦʚʫ ʜʣʷ 

ʪʦʛʦ, ʱʦ ʟʛʦʜʦʤ ʩʪʘʣʦ ʚʽʜʦʤʠʤ ʷʢ BIM [1]. ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ɯʩʪʤʝʥ ʨʦʟʨʦʙʠʚ 

Graphical Language for Interactive Design (GLIDE), ʷʢʘ ʨʦʟʰʠʨʠʣʘ ʤʦʞʣʠʚʦʩʪʽ BDS, 

ʚʢʣʶʯʠʚʰʠ ʙʽʣʴʰʝ ʙʫʜʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʽʜʚʠʱʠʚʰʠ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ. ʎʽ ʨʘʥʥʽ 

ʩʠʩʪʝʤʠ ʧʨʘʛʥʫʣʠ ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʚ ʻʜʠʥʫ 

ʫʟʛʦʜʞʝʥʫ ʤʦʜʝʣʴ, ʚʠʭʦʜʷʯʠ ʟʘ ʤʝʞʽ ʦʙʤʝʞʝʥʴ ʪʨʘʜʠʮʽʡʥʠʭ 2D-ʢʨʝʩʣʝʥʴ. 

ʋ 1980ï1990-ʭ ʨʦʢʘʭ ʚʽʜʙʫʣʠʩʷ ʩʫʪʪʻʚʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ BIM. ʋ 1987 ʨʦʮʽ Graphisoft ʚʠʧʫʩʪʠʣʘ ArchiCAD, ʦʜʠʥ ʟ ʧʝʨʰʠʭ 

ʜʦʜʘʪʢʽʚ BIM, ʷʢʠʡ ʜʦʟʚʦʣʷʚ ʘʨʭʽʪʝʢʪʦʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʙʫʜʽʚʝʣʴ. 

ʎʝ ʩʪʘʣʦ ʟʩʫʚʦʤ ʚʽʜ ʧʨʦʩʪʠʭ 2D CAD-ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 3D-ʧʣʘʪʬʦʨʤ 

[1]. ʋ 1990-ʭ ʨʦʢʘʭ ʟôʷʚʠʣʠʩʷ ʽʥʰʽ ʟʥʘʯʫʱʽ ʽʥʩʪʨʫʤʝʥʪʠ BIM, ʟʦʢʨʝʤʘ RUCAPS, 

Sonata ʪʘ Reflex. ʎʽ ʜʦʜʘʪʢʠ ʜʦʟʚʦʣʷʣʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʜʝʣʶʚʘʪʠ ʙʫʜʽʚʝʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʽ ʪʦʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 
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ʙʫʜʽʚʝʣʴ. ʈʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʫ Industry Foundation Classes (IFC) ʫ ʩʝʨʝʜʠʥʽ 1990-ʭ 

ʨʦʢʽʚ ʱʝ ʙʽʣʴʰʝ ʩʧʨʠʷʣʘ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ BIM-ʧʨʦʛʨʘʤʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʙʽʣʴʰ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ [2]. 

ʇʦʯʘʪʦʢ 2000-ʭ ʨʦʢʽʚ ʩʪʘʚ ʧʦʚʦʨʦʪʥʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ BIM ʽʟ ʧʦʷʚʦʶ Autodesk 

Revit ʫ 2002 ʨʦʮʽ. Revit ʙʫʚ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ BIM, ʧʨʦʧʦʥʫʶʯʠ 

ʽʥʪʝʛʨʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʪʘ ʩʧʽʚʧʨʘʮʽ. 

ʁʦʛʦ ʧʨʠʜʙʘʥʥʷ ʢʦʤʧʘʥʽʻʶ Autodesk ʫ 2002 ʨʦʮʽ ʩʫʪʪʻʚʦ ʧʨʠʩʢʦʨʠʣʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʫ ʛʘʣʫʟʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ (AEC). ʋ ʮʝʡ 

ʧʝʨʽʦʜ ʫʨʷʜ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʟʨʦʙʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ 

ʜʝʨʞʘʚʥʠʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʩʧʨʠʷʣʦ ʡʦʛʦ ʧʦʰʠʨʝʥʥʶ ʪʘ ʩʪʚʦʨʠʣʦ ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʽʥʰʠʭ 

ʢʨʘʾʥ. ɺʦʜʥʦʯʘʩ BIM ʨʦʟʚʠʥʫʚʩʷ ʜʦ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʠʤʽʨʽʚ: 4D (ʯʘʩ), 5D 

(ʚʘʨʪʽʩʪʴ) ʽ 6D (ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ), ʥʘʜʘʶʯʠ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ [1]. ɼʝʪʘʣʽ ʨʦʟʚʠʪʢʫ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 1.1. 

ʊʘʙʣʠʮʷ 1.1. ʍʨʦʥʦʣʦʛʽʷ ʨʦʟʚʠʪʢʫ BIM 

ʈʽʢ ʇʦʜʽʷ 

1975 ʏʘʨʣʴʟ ɯʩʪʤʝʥ ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʥʮʝʧʮʽʶ BIM 

1987 Graphisoft ʚʠʧʫʩʢʘʻ ArchiCAD ð ʦʜʠʥ ʽʟ ʧʝʨʰʠʭ BIM-ʜʦʜʘʪʢʽʚ 

1992 ʋʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʨʤʽʥ çBuilding Information Modelingè 

1997 ɿʘʩʥʫʚʘʥʥʷ Revit Technologies, ʟʛʦʜʦʤ ʧʨʠʜʙʘʥʦ Autodesk ʫ 2002 ʨ. 

2002 Autodesk ʢʫʧʫʻ Revit, ʱʦ ʩʪʘʣʦ ʚʘʞʣʠʚʦʶ ʚʽʭʦʶ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ BIM 

2003 ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʙʫʜʽʚʝʣʴʥʠʭ ʥʘʫʢ ʟʘʩʥʦʚʫʻ buildingSMART Alliance 

2007 ʋʨʷʜ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʨʦʙʠʪʴ BIM ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʧʨʦʻʢʪʽʚ 

2010-ʪʽ ʈʦʟʰʠʨʝʥʥʷ BIM ʜʦ 4D (ʯʘʩ), 5D (ʚʘʨʪʽʩʪʴ), 6D (ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ) 

2020-ʪʽ 
BIM ʩʪʘʻ ʩʪʘʥʜʘʨʪʦʤ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ AI, ML ʽ 

ʭʤʘʨʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ BIM ʧʨʦʜʦʚʞʠʪʴ ʨʦʟʚʠʚʘʪʠʩʷ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʫ 

ʩʬʝʨʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠʤʫʪʴ ʟʘʚʜʘʥʥʷ, 

ʧʽʜʚʠʱʫʚʘʪʠʤʫʪʴ ʪʦʯʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʧʨʦʛʥʦʟʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʩʧʨʠʷʪʠʤʫʪʴ ʩʧʽʚʧʨʘʮʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɼʦʜʘʪʢʦʚʘ ʽʥʪʝʛʨʘʮʽʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʟ 
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BIM ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʽ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ ʙʫʜʽʚʣʽ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʣʦʩʪʽ. 

ʋʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʘ ʥʘʚʠʯʦʢ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʡ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʽʚ. ʎʽ ʨʘʤʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ, ʧʨʘʚʦʚʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʽ 

ʧʨʦʻʢʪʠ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʧʦʤʠʣʦʢ ʘʙʦ ʚʪʨʘʪʠ ʜʘʥʠʭ. ʉʪʘʥʜʘʨʪʠ ʩʪʘʥʦʚʣʷʪʴ 

ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʪʨʠʤʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ BIM ʽʟ 

çʨʦʟʫʤʥʠʤʠè ʪʝʭʥʦʣʦʛʽʷʤʠ, ʮʠʬʨʦʚʠʤʠ ʜʚʽʡʥʠʢʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ. 

ʋ ʩʚʽʪʽ ʽʩʥʫʻ ʥʠʟʢʘ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM. ʉʝʨʽʷ ISO 

19650 ʻ ʤʽʞʥʘʨʦʜʥʠʤ ʝʪʘʣʦʥʦʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ BIM. ɺʦʥʘ 

ʚʠʟʥʘʯʘʻ ʧʨʠʥʮʠʧʠ ʪʘ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʙʫʜʽʚʣʽ ð ʚʽʜ ʟʘʜʫʤʫ ʯʝʨʝʟ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ 

ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʝʨʽʷ ʥʘʛʦʣʦʰʫʻ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʩʧʽʚʧʨʘʮʽ, ʯʽʪʢʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʨʦʣʝʡ ʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋʢʨʘʾʥʩʴʢʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ BIM 

ʋʢʨʘʾʥʘ ʨʦʟʨʦʙʠʣʘ ʢʦʤʧʣʝʢʩ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʫ ʙʫʜʽʚʝʣʴʥʽʡ 

ʛʘʣʫʟʽ. ɺʦʥʠ ʫʟʛʦʜʞʝʥʽ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʚʦʜʥʦʯʘʩ ʚʨʘʭʦʚʫʶʪʴ 

ʥʘʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ [3]: 

¶ ɼʉʊʋ EN ISO 16757-2:20XX ð ʨʝʛʣʘʤʝʥʪʫʻ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʟʥʘʯʘʶʯʠ ʧʨʠʥʮʠʧʠ ʾʭ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ. 

¶ ɼʉʊʋ EN ISO 21597-1:20XX ð ʚʽʜʢʨʠʪʠʡ ʬʦʨʤʘʪ ʜʣʷ ʧʝʨʝʜʘʯʽ, ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙôʻʢʪʘʤʠ. 

¶ ɼʉʊʋ EN ISO 23386:20XX ð ʧʨʘʚʠʣʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʩʣʦʚʥʠʢʽʚ 

ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ BIM. 
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¶ ɼʉʊʋ EN ISO 23387:20XX ð ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʰʘʙʣʦʥʽʚ ʜʘʥʠʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʠʬʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʘʰʠʥʦʯʠʪʥʦʤʫ ʬʦʨʤʘʪʽ. 

¶ ɼʉʊʋ EN ISO 29481-2:20XX ð ʤʝʪʦʜʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʝʨʝʜʘʯʽ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ. 

¶ ɼʉʊʋ ISO 15686-4:2020 ð ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

BIM, ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. 

ʎʽ ʩʪʘʥʜʘʨʪʠ ʬʦʨʤʫʶʪʴ ʥʘʜʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʚ ʋʢʨʘʾʥʽ, 

ʩʧʨʠʷʶʯʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚ ʤʽʞʥʘʨʦʜʥʠʡ ʢʦʥʪʝʢʩʪ. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ: ʩʪʘʥʜʘʨʪʠ EN ISO ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʋ ɭʉ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʠʟʢʦʶ EN ISO-ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ 

ʛʘʨʤʦʥʽʟʫʶʪʴ ʧʨʘʢʪʠʢʠ ʤʽʞ ʢʨʘʾʥʘʤʠ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ: 

¶ EN ISO 16739 ð ʚʠʟʥʘʯʘʻ Industry Foundation Classes (IFC), ʚʽʜʢʨʠʪʫ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʦʙôʻʢʪʘʤʠ. 

¶ EN ISO 19650 ð ʩʝʨʽʷ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ BIM. 

IFC ʚʠʩʪʫʧʘʻ ʥʝʡʪʨʘʣʴʥʦʶ ʚʽʜʢʨʠʪʦʶ ʩʭʝʤʦʶ ʜʣʷ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʤʽʞ 

ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʙʤʽʥ ʩʢʣʘʜʥʠʤʠ ʜʘʥʠʤʠ ʙʝʟ ʚʪʨʘʪ. COBie 

(Construction Operations Building Information Exchange) ʩʪʨʫʢʪʫʨʫʻ ʜʘʥʽ ʜʣʷ ʝʪʘʧʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʫ ʤʝʥʝʜʞʝʨʽʚ 

ʧʦʚʥʠʭ ʪʘ ʪʦʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʘʢʪʠʚʠ. ʉʝʨʝʜ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ð ISO 

16739 (ʦʩʥʦʚʘ ʜʣʷ IFC), PAS 1192 (ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʧʦʧʝʨʝʜʥʠʢ ISO 19650), 

National BIM Standard (ʉʐɸ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ BIM ʧʦʚôʷʟʘʥʝ ʟ ʶʨʠʜʠʯʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʱʦʜʦ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ 

ʥʘ ʜʘʥʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. ʉʪʘʥʜʘʨʪʠ ʡ ʢʦʥʪʨʘʢʪʥʽ 

ʫʛʦʜʠ ʫʪʦʯʥʶʶʪʴ ʦʙʦʚôʷʟʢʠ ʟʽ ʩʪʚʦʨʝʥʥʷ, ʧʝʨʝʚʽʨʢʠ ʪʘ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʤʠʣʢʠ. ʇʣʘʥʠ ʚʠʢʦʥʘʥʥʷ BIM (BEP) ʬʦʨʤʘʣʽʟʫʶʪʴ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ, ʨʦʣʽ ʪʘ deliverables ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʻʢʪʫ. ɿʘʛʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʘʥʠʭ 
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(CDE) ʟʘʙʝʟʧʝʯʫʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʤʽʥ, ʢʦʥʪʨʦʣʴ ʚʝʨʩʽʡ, 

ʚʽʜʩʪʝʞʫʚʘʥʽʩʪʴ ʽ ʙʝʟʧʝʯʥʫ ʩʧʽʚʧʨʘʮʶ. ʉʪʘʥʜʘʨʪʠ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʤʦʜʝʣʽ BIM 

ʩʪʚʦʨʶʶʪʴʩʷ, ʧʝʨʝʜʘʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɺʦʥʠ ʛʘʨʘʥʪʫʶʪʴ ʾʭ 

ʫʟʛʦʜʞʝʥʽʩʪʴ, ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʟ çʨʦʟʫʤʥʠʤʠè ʩʠʩʪʝʤʘʤʠ ð 

IoT, SCADA, BMS, ʮʠʬʨʦʚʠʤʠ ʜʚʽʡʥʠʢʘʤʠ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʻ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ. ʎʽ ʪʝʤʠ ʙʫʜʫʪʴ ʜʝʪʘʣʴʥʽʰʝ 

ʨʦʟʛʣʷʥʫʪʽ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʮʶ ʦʩʥʦʚʫ, ʥʘʩʪʫʧʥʠʡ ʧʽʜʨʦʟʜʽʣ ʨʦʟʢʨʠʻ ʪʝʭʥʽʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ, ʟʨʽʣʽʩʪʴ BIM, ʚʠʟʥʘʯʝʥʥʷ LOD/LOIN ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ, ʧʦʻʜʥʫʶʯʠ ʥʦʨʤʘʪʠʚʥʽ ʨʘʤʢʠ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

1.2. ɸʨʭʽʪʝʢʪʫʨʘ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʘʭ 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʛʘʣʫʟʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ (ʘʥʛʣ. 

Architecture, Engineering, and Construction,-AEC) ʟʫʤʦʚʣʝʥʘ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʩʪʘʣʦʩʪʽ [4]. ʋ ʮʝʥʪʨʽ ʮʽʻʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʝʨʝʙʫʚʘʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (ʘʥʛʣ. Building 

Information Modelling,-BIM)ðʧʨʦʮʝʩ ʪʘ ʝʢʦʩʠʩʪʝʤʘ, ʱʦ ʦʙôʻʜʥʫʶʪʴ ʮʠʬʨʦʚʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʪʘ ʢʦʣʘʙʦʨʘʪʠʚʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ [5]. ɿʨʦʩʪʘʶʯʝ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ BIM 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʨʠʥʢʦʚʠʤʠ ʧʨʦʛʥʦʟʘʤʠ: ʟʘ ʜʘʥʠʤʠ Allied Market 

Research (2023), ʛʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ BIM ʜʦʩʷʛʥʝ 34,2 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʜʦ 2032 ʨʦʢʫ 

(ʜʠʚ. ʪʘʙʣ. 1.2) [6]. ʊʘʢʘ ʚʠʨʘʟʥʘ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ 

ʫ ʯʽʪʢʦʤʫ ʪʘ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʠʥʮʠʧʽʚ ʽ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʣʝʞʘʪʴ 

ʚ ʦʩʥʦʚʽ BIM-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʻʢʪʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʊʘʙʣʠʮʷ 1.2. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʥʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʟʘ [6] 

ɸʩʧʝʢʪ ʇʦʢʘʟʥʠʢʠ 

ʈʦʟʤʽʨ ʨʠʥʢʫ ʜʦ 2032 

ʨ. 
34,2 ʤʣʨʜ ʜʦʣ. ʉʐɸ 

ʊʝʤʧ ʟʨʦʩʪʘʥʥʷ ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ (CAGR) ð 16% 
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ɿʘ ʩʧʦʩʦʙʦʤ 

ʨʦʟʛʦʨʪʘʥʥʷ 

¶ ʃʦʢʘʣʴʥʝ ʨʦʟʛʦʨʪʘʥʥʷ  

¶ ʍʤʘʨʥʝ ʨʦʟʛʦʨʪʘʥʥʷ 

ɿʘ ʪʠʧʦʤ ʙʫʜʽʚʝʣʴ 
¶ ʂʦʤʝʨʮʽʡʥʽ  

¶ ɾʠʪʣʦʚʽ 

ɿʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

¶ Å ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ  

¶ ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ  

¶ ʋʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ 

¶  ɸʥʘʣʽʟ ʙʫʜʽʚʝʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɿʘ ʢʽʥʮʝʚʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʤ 

¶ ɸʨʭʽʪʝʢʪʦʨʠ/ʽʥʞʝʥʝʨʠ  

¶ ʇʽʜʨʷʜʥʠʢʠ  

¶  ɯʥʰʽ 

ɿʘ ʢʦʤʧʦʥʝʥʪʦʤ 
¶  ʈʽʰʝʥʥʷ  

¶ ʇʦʩʣʫʛʠ 

ɿʘ ʨʝʛʽʦʥʦʤ 

¶ ʇʽʚʥʽʯʥʘ ɸʤʝʨʠʢʘ (ʉʐɸ, ʂʘʥʘʜʘ)  

¶ ɭʚʨʦʧʘ (ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʅʽʤʝʯʯʠʥʘ, ʌʨʘʥʮʽʷ, ɯʪʘʣʽʷ, ɯʩʧʘʥʽʷ, 

ʨʝʰʪʘ ɭʚʨʦʧʠ) 

¶ ɸʟʽʡʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʠʡ ʨʝʛʽʦʥ (ʂʠʪʘʡ, ʗʧʦʥʽʷ, ɯʥʜʽʷ, ʇʽʚʜʝʥʥʘ 

ʂʦʨʝʷ, ɸʚʩʪʨʘʣʽʷ, ʨʝʰʪʘ ʨʝʛʽʦʥʫ)  

¶ LAMEA (ʃʘʪʠʥʩʴʢʘ ɸʤʝʨʠʢʘ, ɹʣʠʟʴʢʠʡ ʉʭʽʜ, ɸʬʨʠʢʘ) 

ʇʨʦʚʽʜʥʽ ʛʨʘʚʮʽ 

ʨʠʥʢʫ 

Autodesk Inc., HEXAGON AB, Dassault Syst¯mes, Beck Technology Ltd., 

Asite Solutions Ltd., Trimble Inc., Pentagon Solutions Ltd., Nemetschek 

Group, Bentley Systems Incorporated, AVEVA Group PLC 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ Autodesk (2025) [7], BIM ð ʮʝ çʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʙôʻʢʪ ʙʫʜʽʚʥʠʮʪʚʘ. ɿʘʩʥʦʚʘʥʠʡ ʥʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʤʦʜʝʣʽ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʠʡ ʭʤʘʨʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, BIM ʽʥʪʝʛʨʫʻ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽ ʜʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʦʙôʻʢʪʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ð ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾè. 

ʆʜʥʘʢ BIM ð ʮʝ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʥ ʻ ʩʦʮʽʦʪʝʭʥʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʫ ʷʢʽʡ ʧʦʻʜʥʫʶʪʴʩʷ ʮʠʬʨʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʘʤʢʠ. BIM ʜʘʻ ʟʤʦʛʫ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʢʦʤʘʥʜʘʤ ʩʧʽʣʴʥʦ 

ʨʦʟʨʦʙʣʷʪʠ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʪʘ ʫʧʨʘʚʣʷʪʠ ʮʠʬʨʦʚʠʤ ʜʚʽʡʥʠʢʦʤ ʦʙôʻʢʪʘ, ʷʢʠʡ 

ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ð ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

BIM-ʤʦʜʝʣʴ (ʨʠʩ. 1.1) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʻ 

ʦʜʥʦʯʘʩʥʦ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ ʥʘʩʠʯʝʥʠʤʠ. ʎʽ ʦʙôʻʢʪʠ ð 
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ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʽʥʞʝʥʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʤʝʙʣʽ ʘʙʦ ʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ð 

ʤʘʶʪʴ ʷʢ ʛʨʘʬʽʯʥʽ ʘʪʨʠʙʫʪʠ (ʛʝʦʤʝʪʨʽʷ), ʪʘʢ ʽ ʥʝʛʨʘʬʽʯʥʽ ʜʘʥʽ (ʤʘʪʝʨʽʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʘʨʪʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʛʨʘʬʽʢʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ). ɺʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ BIM-ʦʙôʻʢʪʽʚ [8]: 

¶ ʋʟʘʛʘʣʴʥʝʥʽ ʦʙôʻʢʪʠ ð ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʩʪʦʨʦʚʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʙʝʟ ʜʝʪʘʣʽʟʘʮʽʾ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʥʪʽʚ 

ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʘ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. 

¶ ʆʙôʻʢʪʠ ʢʦʥʢʨʝʪʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ð ʚʚʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʘʭ ʜʝʪʘʣʴʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʟʘʢʫʧʽʚʝʣʴ, ʤʘʶʪʴ ʪʦʯʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʤʽʩʪʷʪʴ 

ʨʝʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʜʘʥʽ: ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʩʝʨʪʠʬʽʢʘʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʦʱʦ. ʉʣʫʞʘʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʟʘʢʫʧʽʚʝʣʴ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

BIM-ʦʙôʻʢʪʠ ʤʽʩʪʷʪʴ ʷʢ ʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ (2D-ʧʣʘʥʠ, ʨʦʟʨʽʟʠ, ʬʘʩʘʜʠ, 3D-

ʛʝʦʤʝʪʨʽʷ), ʪʘʢ ʽ ʥʝʛʨʘʬʽʯʥʽ ʤʝʪʘʜʘʥʽ (ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʜʘʥʽ ʚʠʨʦʙʥʠʢʘ, ʚʠʤʦʛʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ, ʚʘʨʪʽʩʪʴ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, 

ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ, ʛʨʘʬʽʢʠ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ) ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʨʽʚʥʽ ʜʝʪʘʣʽʟʘʮʽʾ. 

 

ʈʠʩ. 1.1. ʈʽʟʥʽ ʪʠʧʠ ʜʘʥʠʭ ʚ BIM- ʤʦʜʝʣʽ [9]  
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ʈʽʚʥʽ ʟʨʽʣʦʩʪʽ BIM (BIM Maturity Levels) : ʚʽʜ ʬʨʘʛʤʝʥʪʦʚʘʥʠʭ ʜʘʥʠʭ ʜʦ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʨʝʘʣʽʟʘʮʽʾ  

ʂʦʥʮʝʧʮʽʷ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ BIM ʦʧʠʩʫʻ ʧʦʩʪʫʧʦʚʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʫ ʩʬʝʨʽ 

ʩʧʽʚʧʨʘʮʽ, ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. ʈʽʚʥʽ ʚʽʜ 0 ʜʦ 3 ʽ ʚʠʱʝ 

(ʨʠʩ. 1.2) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʝʪʘʣʦʥʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM-

ʤʝʪʦʜʦʣʦʛʽʡ ʫ ʧʨʦʻʢʪʘʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʭ [10,11-16]. 

 

ʈʠʩ. 1.2. ʈʽʚʥʽ ʟʨʽʣʦʩʪʽ ʚ BIM Maturity (Mark Bew ̔  Mervyn Richards ʚ [10] ):Tools: 

paper, files, integrated web services; Standards; Formats: drawings, models, objects, 

collaboration, transactable interoperable data (ɯʥʩʪʨʫʤʝʥʪʠ: ʧʘʧʝʨʦʚʽ ʥʦʩʽʾ, ʬʘʡʣʠ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʚʝʙʩʝʨʚʽʩʠ; ʉʪʘʥʜʘʨʪʠ; ʌʦʨʤʘʪʠ: ʢʨʝʩʣʝʥʥʷ, ʤʦʜʝʣʽ, ʦʙôʻʢʪʠ, 

ʩʧʽʚʧʨʘʮʷ, ʪʨʘʥʟʘʢʮʽʡʥʽ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽ ʜʘʥʽ) 

ʈʽʚʝʥʴ 0 (Level 0): ʪʨʘʜʠʮʽʡʥʽ ʧʨʘʢʪʠʢʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʩʧʽʚʧʨʘʮʝʶ. ʅʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʨʽʚʥʽ 0 ʛʘʣʫʟʴ ʧʝʨʝʚʘʞʥʦ ʧʨʘʮʶʻ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʛʦʣʦʚʥʠʤ ʥʦʚʦʚʚʝʜʝʥʥʷʤ ʻ ʩʪʚʦʨʝʥʥʷ 2D-ʢʨʝʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ 
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ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʉɸʇʈ). ʆʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʦʙʤʝʞʫʻʪʴʩʷ 

ʨʫʯʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ, ʧʘʧʝʨʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʦ ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʦʧʽʷʤʠ 

ʢʨʝʩʣʝʥʴ, ʧʨʠ ʮʴʦʤʫ ʮʠʬʨʦʚʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʤʘʡʞʝ ʚʽʜʩʫʪʥʷ [17]. 

ʂʦʞʝʥ ʫʯʘʩʥʠʢ ʧʨʘʮʶʻ ʽʟʦʣʴʦʚʘʥʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʦʞʣʠʚʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʪʘ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʧʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʘʥʠʭ [18].  

ʈʽʚʝʥʴ 1 (Level 1): ʧʦʷʚʘ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʯʘʩʪʢʦʚʘ ʩʧʽʚʧʨʘʮʷ. 

ʅʘ ʨʽʚʥʽ 1 ʧʦʤʽʪʥʠʡ ʟʩʫʚ ʫ ʙʽʢ ʮʠʬʨʦʚʽʟʘʮʽʾ ð ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʷʢ 2D-, ʪʘʢ ʽ 3D-

CAD ʽʥʩʪʨʫʤʝʥʪʠ. ʆʢʨʝʤʽ ʜʠʩʮʠʧʣʽʥʠ ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ 

ʤʝʪʦʜʠ, ʘʣʝ ʩʧʽʚʧʨʘʮʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ. ʆʙʤʽʥ ʜʘʥʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʩʧʽʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʘʥʠʭ (Common Data Environment, CDE), ʱʦ ʧʦʢʨʘʱʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ. ʆʜʥʘʢ ʤʦʜʝʣʽ ʚʩʝ ʱʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʦ (in 

silos), ʽ ʥʝʤʘʻ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʤʽʞ ʢʦʤʘʥʜʘʤʠ. 

ʈʽʚʝʥʴ 2 (Level 2): ʧʦʩʠʣʝʥʘ ʩʧʽʚʧʨʘʮʷ ʯʝʨʝʟ ʬʝʜʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ. ʈʽʚʝʥʴ 2 

ʦʟʥʘʯʘʻ ʩʫʪʪʻʚʠʡ ʧʨʦʛʨʝʩ ʫ ʟʨʽʣʦʩʪʽ BIM ʪʘ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ 

ʧʨʘʢʪʠʢʘʭ ʨʦʙʦʪʠ. ʊʫʪ ʫʩʽ ʫʯʘʩʥʠʢʠ ʩʪʚʦʨʶʶʪʴ ʚʣʘʩʥʽ 3D-ʤʦʜʝʣʽ, ʷʢʽ ʧʦʪʽʤ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʬʝʜʝʨʘʪʠʚʥʫ ʤʦʜʝʣʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʢʦʦʨʜʠʥʘʮʽʶ 

ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ, ʦʩʢʽʣʴʢʠ ʤʦʜʝʣʽ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʩʧʽʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [18,19]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʬʦʨʤʘʪʽʚ, ʪʘʢʠʭ ʷʢ IFC 

(Industry Foundation Classes), ʛʘʨʘʥʪʫʻ ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ. ʎʝʡ ʨʽʚʝʥʴ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ, ʚʠʢʣʘʜʝʥʠʤ ʫ ISO 19650, ʱʦ 

ʩʧʨʠʷʻ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʻʢʪʫ. 

ʈʽʚʝʥʴ 3 (Level 3): ʧʦʚʥʘ ʽʥʪʝʛʨʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. ʅʘ 

ʨʽʚʥʽ 3 BIM ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʦʛʦ ʩʪʘʥʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʦʚʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʪʘ ʩʧʽʚʧʨʘʮʝʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʦʻʢʪʫ. ɭʜʠʥʘ, ʩʧʽʣʴʥʘ ʤʦʜʝʣʴ ʩʣʫʞʠʪʴ ʮʝʥʪʨʘʣʴʥʠʤ ʩʭʦʚʠʱʝʤ ʽʥʬʦʨʤʘʮʽʾ, 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʰʦʚʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʪʘ ʢʦʤʧʣʝʢʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ð ʚʽʜ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɯʥʪʝʛʨʘʮʽʷ 
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ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ, ʜʦʜʘʪʢʦʚʦ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ BIM ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ 

ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ [8, 17]. ʍʦʯʘ ʨʽʚʝʥʴ 3 ʻ ʚʝʨʰʠʥʦʶ ʧʦʪʦʯʥʦʾ 

ʟʨʽʣʦʩʪʽ BIM, ʛʘʣʫʟʴ ʧʨʦʜʦʚʞʫʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘ ʤʝʞʘʤʠ 

ʮʴʦʛʦ ʝʪʘʧʫ [20]. 

ɺʠʤʽʨʠ BIM (BIM Dimensions): ɺʠʤʽʨʠ BIM 

ʗʢ ʙʫʣʦ ʧʦʷʩʥʝʥʦ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, BIM ʧʨʝʜʩʪʘʚʣʷʻ ʟʩʫʚ 

ʧʘʨʘʜʠʛʤʠ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 2D-ʢʨʝʩʣʝʥʴ ʜʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ ʧʦʜʘʥʴ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʽʚ. ɿʘʤʽʩʪʴ ʧʨʦʩʪʦʛʦ ʥʘʜʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʧʣʘʥʽʚ, BIM ʧʨʦʧʦʥʫʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʥʘʩʠʯʝʥʝ ʜʘʥʠʤʠ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʚʩʽ ʬʘʟʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʧʦʨʫʜʠ ð 

ʚʽʜ ʟʘʜʫʤʫ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿ ʯʘʩʦʤ BIM ʨʦʟʰʠʨʠʚʩʷ, ʚʢʣʶʯʠʚʰʠ 

ʜʝʢʽʣʴʢʘ çʚʠʤʽʨʽʚè, ʢʦʞʝʥ ʟ ʷʢʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʰʘʨ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʽʜʩʠʣʶʻ 

ʧʣʘʥʫʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 1.3). ʇʦʰʠʨʝʥʦʶ ʧʦʤʠʣʢʦʶ ʻ 

ʦʪʦʪʦʞʥʝʥʥʷ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ BIM ʽʟ ʚʠʤʽʨʘʤʠ BIM, ʭʦʯʘ ʮʝ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ 

ʧʦʥʷʪʪʷ. ɺʠʤʽʨʠ BIM ð ʮʝ ʰʘʨʠ ʽʥʬʦʨʤʘʮʽʾ, ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʽʜʚʠʱʫʻ ʮʽʥʥʽʩʪʴ ʤʦʜʝʣʽ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ. BIM ʟʥʘʯʥʦ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʙʘʟʦʚʦʛʦ ʪʨʠʚʠʤʽʨʥʦʛʦ (3D) ʤʦʜʝʣʶʚʘʥʥʷ ð 

ʚʽʥ ʦʭʦʧʣʶʻ ʜʦʜʘʪʢʦʚʽ çʚʠʤʽʨʠè, ʪʘʢʽ ʷʢ ʯʘʩ (4D), ʚʘʨʪʽʩʪʴ (5D), ʩʪʘʣʽʩʪʴ (6D) ʪʘ 

ʽʥʰʽ. ʎʽ ʚʠʤʽʨʠ ʟʙʘʛʘʯʫʶʪʴ ʤʦʜʝʣʴ ʜʘʥʠʤʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʧʣʘʥʫʚʘʥʥʷ, 

ʚʠʢʦʥʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʝʥʠʤ ʘʢʪʠʚʦʤ. 
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ʈʠʩ. 1.3. ɼʝʩʷʪʴ ʚʠʤʽʨʽʚ (BIM Dimensions) [19]: shape, scheduling, estimating, 

sustainability, management, safety, new construction, industrialised construction 

(ʬʦʨʤʘ, ʧʣʘʥʫʚʘʥʥʷ, ʦʮʽʥʢʘ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʫʧʨʘʚʣʽʥʥʷ, ʙʝʟʧʝʢʘ, ʥʦʚʝ 

ʙʫʜʽʚʥʠʮʪʚʦ, ʽʥʜʫʩʪʨʽʘʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ) 

ɽʚʦʣʶʮʽʷ BIM ʟʘʟʚʠʯʘʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 1D, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʜʘʥʠʭ ʫ ʤʝʞʘʭ ʢʦʤʘʥʜʠ ʧʨʦʻʢʪʫ, ʧʽʜʪʨʠʤʫʶʯʠ ʩʧʽʚʧʨʘʮʶ ʯʝʨʝʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʧʣʘʪʬʦʨʤʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ [21, 22]. 2D BIM  ʚʽʜʧʦʚʽʜʘʻ ʪʨʘʜʠʮʽʡʥʠʤ ʪʝʭʥʽʯʥʠʤ 

ʢʨʝʩʣʝʥʥʷʤ ð ʧʣʘʥʘʤ, ʬʘʩʘʜʘʤ ʽ ʨʦʟʨʽʟʘʤ ð ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ, ʘʣʝ 

ʦʙʤʝʞʝʥʠʤʠ ʫ ʧʝʨʝʜʘʚʘʥʥʽ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʍʦʯʘ 2D ʫʩʝ ʱʝ ʧʦʰʠʨʝʥʠʡ ʥʘ ʧʨʘʢʪʠʮʽ, ʡʦʤʫ ʙʨʘʢʫʻ ʛʣʠʙʠʥʠ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʦʪʨʝʙ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʽʜʨʘʭʫʥʢʠ 

ʦʙʩʷʛʽʚ. ʆʪʞʝ, 2D ʥʘʜʘʻ ʩʪʘʪʠʯʥʠʡ ʟʥʽʤʦʢ, ʘ ʥʝ ʜʠʥʘʤʽʯʥʠʡ ʦʛʣʷʜ ʧʨʦʻʢʪʫ [23]. 

ʇʝʨʝʭʽʜ ʜʦ 3D BIM  ʟʘʧʨʦʚʘʜʞʫʻ ʪʨʠʚʠʤʽʨʥʫ ʛʝʦʤʝʪʨʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʦʯʥʫ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ MEP (Mechanical, Electrical, 

Plumbing) ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝ ʧʽʜʩʠʣʶʻ ʢʦʦʨʜʠʥʘʮʽʶ ʤʽʞ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʧʽʜʪʨʠʤʫʻ 

ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʧʽʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʻʢʪʥʦʛʦ ʟʘʜʫʤʫ [25]. ɺʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ 3D BIM ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʧʦʤʠʣʢʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʧʽʣʴʥʫ, ʪʦʯʥʫ ʤʦʜʝʣʴ [19]. ɺʠʤʽʨ 3D BIM ʚʠʟʥʘʻʪʴʩʷ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ, ʟʘʧʨʦʚʘʜʞʫʶʯʠ ʤʽʥʽʤʘʣʴʥʫ ʚʠʤʦʛʫ ʜʣʷ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ. ʆʜʥʘʢ ʜʦʜʘʪʢʦʚʽ ʨʽʚʥʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʧʦʥʫʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ, 

ʟʥʘʯʥʦ ʚʠʭʦʜʷʯʠ ʟʘ ʤʝʞʽ ʧʨʦʩʪʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʦʜʘʥʥʷ. 

ɺʢʣʶʯʘʶʯʠ ʯʘʩʦʚʠʡ ʚʠʤʽʨ, 4D BIM  ʽʥʪʝʛʨʫʻ ʝʣʝʤʝʥʪʠ 3D-ʤʦʜʝʣʽ ʟ 

ʢʘʣʝʥʜʘʨʥʠʤ ʧʣʘʥʦʤ ʧʨʦʻʢʪʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʧʣʘʥʫʚʘʪʠ ʣʦʛʽʩʪʠʢʫ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʚ ʯʘʩʽ. 

ʎʝ ʧʦʢʨʘʱʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʧʽʜʨʷʜʥʠʢʘʤʠ ʪʘ ʟʘʤʦʚʥʠʢʘʤʠ, ʧʨʦʛʥʦʟʫʶʯʠ, ʷʢ 

ʧʨʦʻʢʪ ʨʦʟʛʦʨʪʘʪʠʤʝʪʴʩʷ ʜʝʥʴ ʟʘ ʜʥʝʤ [26]. 5D BIM  ʽʥʪʝʛʨʫʻ ʢʦʰʪʦʨʠʩ ʫ ʤʦʜʝʣʴ, 

ʧʦʚôʷʟʫʶʯʠ ʢʦʤʧʦʥʝʥʪʠ ʟ ʧʠʪʦʤʠʤʠ ʚʘʨʪʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 
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ʙʶʜʞʝʪʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʧʽʜʪʨʠʤʫʻ ʪʦʯʥʽʰʝ ʪʝʥʜʝʨʫʚʘʥʥʷ, ʬʽʥʘʥʩʦʚʝ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʚʘʨʪʽʩʥʫ ʽʥʞʝʥʝʨʽʶ. ʂʽʣʴʢʦʩʪʽ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʪʷʛʫʚʘʪʠ ʡ 

ʧʦʚôʷʟʫʚʘʪʠ ʟ ʮʽʥʦʚʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʟʜʽʡʩʥʶʚʘʪʠ ʙʶʜʞʝʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ [27]. ɹʽʣʴʰ ʪʦʛʦ, 5D BIM ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʘʨʪʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʟʤʽʥ ʫ ʧʨʦʻʢʪʽ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ ʽ ʢʦʥʪʨʦʣʴ ʫʧʨʦʜʦʚʞ 

ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʫ [25]. ɺʠʤʽʨ 6D ʚʚʦʜʠʪʴ ʧʘʨʘʤʝʪʨʠ ʩʪʘʣʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʦʚôʷʟʫʶʯʠ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ð ʪʘʢʠʤʠ ʷʢ 

ʪʝʧʣʦʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʢʠʜʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ð ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʠ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʠʩʪʝʤ [28]. 

ʑʦʜʦ ʮʴʦʛʦ ʚʠʤʽʨʫ ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 6D BIM ʧʽʜʪʨʠʤʫʻ ʩʝʨʪʠʬʽʢʘʮʽʾ ʥʘ 

ʢʰʪʘʣʪ LEED (Leadership in Energy and Environmental Design) ʘʙʦ BREEAM 

(Building Research Establishment Environmental Assessment Methodology), 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʢʦʣʦʛʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ. 7D BIM  

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʫʧʨʘʚʣʽʥʥʽ ʦʙôʻʢʪʦʤ, ʽʥʪʝʛʨʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʘʨʘʥʪʽʾ, 

ʛʨʘʬʽʢʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʨʦʪʦʢʦʣʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʣʘʩʥʠʢʠ ʡ ʦʧʝʨʘʪʦʨʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ BIM-ʤʦʜʝʣʴ ʽ ʧʽʩʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʢʪʠʚʫ ʚʧʨʦʜʦʚʞ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʎʝʡ ʚʠʤʽʨ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʨʦʛʥʦʟʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ [17, 21]. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ 7 ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʤʽʨʽʚ, ʦʧʠʩʘʥʠʭ ʚʠʱʝ, ʪʨʠʚʘʶʪʴ ʚʽʜʢʨʠʪʽ 

ʦʙʛʦʚʦʨʝʥʥʷ ʱʦʜʦ ʪʨʴʦʭ çʥʦʚʠʭ ʚʠʤʽʨʽʚ BIMè (new dimensions of BIM), ʷʢʽ ʥʘʨʘʟʽ 

ʥʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ, ʦʜʥʘʢ ʧʨʠʚʝʨʪʘʶʪʴ ʰʠʨʦʢʫ ʫʚʘʛʫ (ʨʠʩ. 1.3). ʆʪʞʝ, 8D BIM  

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʧʣʘʥʫʚʘʥʥʽ ʡ ʫʧʨʘʚʣʽʥʥʽ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ. ɿʦʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʽ ʥʝʙʝʟʧʝʯʥʽ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʬʘʭʽʚʮʷʤ ʽʟ ʙʝʟʧʝʢʠ ʧʦʤôʷʢʰʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʊʘʢʠʡ ʧʨʦʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʤʘʡʜʘʥʯʠʢʘ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʠʤʦʛ [29]. 9D BIM  ʚʽʜʦʙʨʘʞʘʻ 

ʧʨʠʥʮʠʧʠ ʦʱʘʜʣʠʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ (lean construction) ð ʫʩʫʥʝʥʥʷ ʚʪʨʘʪ, 

ʧʦʢʨʘʱʝʥʥʷ ʣʦʛʽʩʪʠʢʠ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʮʽʥʥʦʩʪʽ. ɺʽʥ ʧʽʜʢʨʝʩʣʶʻ ʢʦʣʘʙʦʨʘʪʠʚʥʽ 
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ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ ʮʠʢʣʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʷʢʽ ʯʘʩʪʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘʚʜʷʢʠ ʤʦʙʽʣʴʥʠʤ ʟʘʩʪʦʩʫʥʢʘʤ ʽ ʭʤʘʨʥʠʤ ʧʣʘʪʬʦʨʤʘʤ [30]. 

ɯʥʪʝʛʨʘʮʽʷ ʦʱʘʜʣʠʚʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʫ BIM ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʽ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. ʅʘʨʝʰʪʽ, 10D BIM ʧʦʟʥʘʯʘʻ 

ʨʫʙʽʞ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʥʘʮʽʣʝʥʠʡ ʥʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʶ 

ʩʝʢʪʦʨʫ ʪʘ ʨʘʜʠʢʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʷʢʦʩʪʽ. ɺʽʥ ʷʚʣʷʻ 

ʩʦʙʦʶ ʢʦʥʚʝʨʛʝʥʮʽʶ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʥʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ð 

ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʜʝʤʦʥʪʘʞʫ ð ʯʝʨʝʟ ʽʥʪʝʛʨʦʚʘʥʫ ʮʠʬʨʦʚʫ ʝʢʦʩʠʩʪʝʤʫ [31]. ʋ 

ʩʚʦʾʡ ʦʩʥʦʚʽ 10D BIM ʽʥʪʝʛʨʫʻ ʨʦʟʫʤʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT), 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (AI), ʨʦʙʦʪʦʪʝʭʥʽʢʫ ʪʘ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ ʪʘ ʘʚʪʦʥʦʤʥʽ 

ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʫ ʬʽʟʠʯʥʠʭ, ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ʇʦʟʘ ʧʦʢʨʘʱʝʥʥʷʤ 

ʚʠʢʦʥʘʥʥʷ, 10D BIM ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʩʪʽʡʢʽʩʪʴ ʽ ʘʜʘʧʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʚ ʽʥʽʮʽʘʪʠʚʘʭ çʨʦʟʫʤʥʠʭ ʤʽʩʪè ʽ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʘʭ, ʜʝ 

ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʜʠʥʘʤʽʯʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʧʣʠʚʠ ʜʦʚʢʽʣʣʷ ʯʠ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. 

ʆʪʞʝ, ʮʽ çʥʦʚʽ ʚʠʤʽʨʠè ð ʮʝ ʥʝ ʧʨʦʩʪʦ ʝʚʦʣʶʮʽʷ ʤʦʞʣʠʚʦʩʪʝʡ BIM; ʚʦʥʠ 

ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚ ʮʠʬʨʦʚʦ ʽʥʪʝʛʨʦʚʘʥʝ, 

ʢʝʨʦʚʘʥʝ ʜʘʥʠʤʠ ʪʘ ʚʠʩʦʢʦʨʽʚʥʝʚʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʨʦʙʥʠʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʽʩʪʴ ʽ ʩʪʘʣʽʩʪʴ ʟʘʢʣʘʜʝʥʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʇʦʩʪʫʧʦʚʝ ʟʙʘʛʘʯʝʥʥʷ 

ʚʠʤʽʨʽʚ BIM ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʧʝʨʝʭʽʜ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʚʩʝʦʭʦʧʥʦʾ 

ʩʠʩʪʝʤʠ ʽʥʪʝʣʝʢʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʙʫʜʦʚʫʶʯʠ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʜʘʥʽ ʚ ʫʥʽʬʽʢʦʚʘʥʫ 

ʤʦʜʝʣʴ, BIM ʥʘʜʘʻ ʩʪʝʡʢʭʦʣʜʝʨʘʤ ʟʤʦʛʫ ʧʨʦʻʢʪʫʚʘʪʠ ʨʦʟʫʤʥʽʰʝ, ʙʫʜʫʚʘʪʠ ʰʚʠʜʰʝ 

ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ð ʚʦʜʥʦʯʘʩ ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʝʚʦʣʶʮʽʡʥʽ ʚʠʤʦʛʠ 

ʩʪʘʣʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʩʪʽʡʢʦʩʪʽ. 



21 

 

ʈʽʚʝʥʴ ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ (Level of Development LOD): 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʰʣʷʭ ʜʦ ʟʨʽʣʦʩʪʽ ʤʦʜʝʣʽ 

ʋ ʢʦʥʪʝʢʩʪʽ BIM, the Level of Development (LOD) ð ʮʝ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʧʦʚʥʦʪʠ ʪʘ ʧʨʠʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ. ʂʦʥʮʝʧʮʽʷ LOD ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʦʯʽʢʫʚʘʥʴ 

ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʭ ʫ ʤʦʜʝʣʽ ʾʭʥʴʦʤʫ 

ʧʨʠʟʥʘʯʝʥʥʶ ð ʯʠ ʪʦ ʜʣʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʢʦʰʪʦʨʠʩʫ, ʙʫʜʽʚʥʠʮʪʚʘ, ʯʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 1.4). 

 

ʘ) 

 

ʙ) 

ʈʠʩ. 1.4. ʈʽʚʝʥʴ ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ (Level of Development LOD) (a) 

ʟʘʛʘʣʴʥʠʡ ʧʝʨʝʣʽʢ [32] ; ʙ) ʚʽʟʫʘʣʽʟʘʮʽʷ [33] : pre design, schematic design, design 

development, construction documents, construction stage, as built (ʧʝʨʝʜʧʨʦʝʢʪʥʝ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʨʝʩʣʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ, ʙʫʜʽʚʝʣʴʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʩʪʘʜʽʷ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ) 

IFC ʩʧʨʦʱʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ ʙʫʜʽʚʝʣʴ ʪʘ 

ʧʨʦʛʨʘʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʜʘʥʽ. ʆʜʥʘʢ ʩʘʤʽ ʤʦʜʝʣʽ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʪʘ ʫʟʛʦʜʞʝʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ BIM-

ʦʨʽʻʥʪʦʚʘʥʠʤ ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʘʤ ʘʙʦ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, 

ʩʫʤʽʩʥʠʤʠ ʟ BIM, ʥʘʧʨʠʢʣʘʜ, ʙʘʥʢʘʤʠ ʤʘʪʝʨʽʘʣʽʚ/ʢʦʤʧʦʥʝʥʪʽʚ (M/C) ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ Level of Development ʘʙʦ Level of Detail (LoD) [33]. 

ʏʠʤ ʚʠʱʠʡ LoD, ʪʠʤ ʜʝʪʘʣʴʥʽʰʠʡ ʢʦʞʝʥ ʦʙôʻʢʪ, ʱʦ ʽʣʶʩʪʨʫʻʪʴʩʷ ʥʘ ʨʠʩ. 1.4ʙ.  

ʋ BIM ʨʽʚʝʥʴ LOD ʥʘʜʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʣʷ 

ʦʧʠʩʫ ʨʦʟʚʠʪʢʫ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ð ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʝʩʢʽʟʽʚ ʜʦ ʚʠʢʦʥʘʚʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺʽʥ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, ʪʦʯʥʦʩʪʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʘʩʥʠʢʘʤ ʧʨʦʻʢʪʫ ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. LOD ʚʠʩʪʫʧʘʻ 

ʩʧʽʣʴʥʦʶ ʤʦʚʦʶ ʤʽʞ ʘʨʭʽʪʝʢʪʦʨʘʤʠ, ʽʥʞʝʥʝʨʘʤʠ, ʧʽʜʨʷʜʥʠʢʘʤʠ, ʟʘʤʦʚʥʠʢʘʤʠ ʪʘ 

ʤʝʥʝʜʞʝʨʘʤʠ ʦʙôʻʢʪʽʚ, ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʯʠ, ʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ 

ʤʦʜʝʣʴ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʽ ʥʘʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʥʘʜʽʡʥʦʶ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʢʦʰʪʦʨʠʩ, ʧʣʘʥʫʚʘʥʥʷ ʛʨʘʬʽʢʘ, ʟʘʢʫʧʽʚʣʽ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ. 

ɺʘʞʣʠʚʦ ʨʦʟʨʽʟʥʷʪʠ ʪʝʨʤʽʥʠ Level of Development ʪʘ Level of Detail, ʷʢʽ ʽʥʦʜʽ 

ʧʦʤʠʣʢʦʚʦ ʚʞʠʚʘʶʪʴ ʷʢ ʩʠʥʦʥʽʤʠ. ʍʦʯʘ ʚʦʥʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ, ʾʭ ʬʦʢʫʩ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ [32]. Level of Detail ʩʪʦʩʫʻʪʴʩʷ ʩʘʤʝ ʚʽʟʫʘʣʴʥʦʾ ʪʘ ʛʨʘʬʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ 

BIM-ʝʣʝʤʝʥʪʽʚ ð ʥʘʩʢʽʣʴʢʠ ʨʝʘʣʽʩʪʠʯʥʦ ʪʘ ʜʝʪʘʣʴʥʦ ʦʙôʻʢʪ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʅʘʪʦʤʽʩʪʴ Level of Development ʧʽʜʢʨʝʩʣʶʻ ʪʦʯʥʽʩʪʴ, ʧʦʚʥʦʪʫ ʪʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʷʢ ʛʨʘʬʽʯʥʦʛʦ ʧʦʜʘʥʥʷ, ʪʘʢ ʽ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤ ʜʘʥʠʭ. ʉʘʤʝ LOD 

ʚʠʟʥʘʯʘʻ, ʯʠ ʧʨʠʜʘʪʥʠʡ ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ, 

ʧʣʘʥʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʦʤ. ʗʢ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ BIMForum LOD, LOD ð ʮʝ ʥʝ ʣʠʰʝ ʧʨʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʙôʻʢʪʘ, ʘ 
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ʧʨʦ ʪʝ, ʱʦ ʚʽʥ ʟʜʘʪʝʥ ʧʝʨʝʜʘʪʠ ʪʘ ʧʽʜʪʨʠʤʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʨʝʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʨʦʻʢʪʫ 

[34]. 

ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʾ LOD ʧʦʯʘʣʘʩʷ ʱʝ ʜʦ ʾʾ ʦʬʽʮʽʡʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

ʋ 2008 ʨʦʮʽ ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʘʨʭʽʪʝʢʪʦʨʽʚ (AIA) ʟʘʧʨʦʚʘʜʠʚ ʧôʷʪʠʨʽʚʥʝʚʫ 

ʩʠʩʪʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢʘ ʩʪʘʣʘ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʛʘʣʫʟʽ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ (AEC) [35]. ʉʴʦʛʦʜʥʽ LOD ʰʠʨʦʢʦ ʚʠʟʥʘʥʦ 

ʛʘʣʫʟʝʚʠʤ ʩʪʘʥʜʘʨʪʦʤ, ʱʦ ʦʭʦʧʣʶʻ ʨʽʚʥʽ ʚʽʜ LOD 100 ʜʦ LOD 500. ʂʦʞʝʥ ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʝʪʘʧʫ ʟʨʽʣʦʩʪʽ ʤʦʜʝʣʽ ʪʘ ʦʧʠʩʫʻ ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ, ʧʦʚôʷʟʘʥʽ 

ʤʝʪʘʜʘʥʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʜʠʚ. ʪʘʙʣ. 1.3). 

LOD 100 ð ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʙʘʟʦʚʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʛʝʦʤʝʪʨʽʶ, ʱʦ ʩʠʤʚʦʣʽʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʝʣʝʤʝʥʪ ʙʫʜʽʚʣʽ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʽ 

ʨʦʟʤʽʨʠ, ʬʦʨʤʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ, ʦʨʽʻʥʪʘʮʽʶ ʪʘ ʦʙôʻʤ. ʇʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷ ð 

ʧʽʜʪʨʠʤʢʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʝʥʥʦʩʪʽ. 

ɻʝʦʤʝʪʨʽʷ ʱʝ ʥʝ ʜʝʪʘʣʽʟʦʚʘʥʘ, ʘʣʝ ʜʦʩʪʘʪʥʴʦ ʘʙʩʪʨʘʢʪʥʘ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʧʦʰʫʢʫ 

ʚʘʨʽʘʥʪʽʚ [32,36]. LOD 200 ð ʥʘ ʩʪʘʜʽʾ ʝʩʢʽʟʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʷ 

ʫʪʦʯʥʶʻʪʴʩʷ, ʟôʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʯʽʪʢʽ ʬʦʨʤʠ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʽ 

ʩʠʩʪʝʤʠ. ɽʣʝʤʝʥʪʠ ʧʦʯʠʥʘʶʪʴ ʥʘʛʘʜʫʚʘʪʠ ʨʝʘʣʴʥʽ ʘʥʘʣʦʛʠ, ʘʣʝ ʟʘʣʠʰʘʶʪʴʩʷ 

ʫʟʘʛʘʣʴʥʝʥʠʤʠ. ʄʦʞʣʠʚʝ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʨʘʭʫʥʢʽʚ ʦʙʩʷʛʽʚ, ʙʘʟʦʚʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʽ ʧʦʯʘʪʢʦʚʦʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ. ʄʦʞʝ ʙʫʪʠ ʜʦʜʘʥʦ 

ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ ʪʠʧʠ ʤʘʪʝʨʽʘʣʽʚ ʯʠ ʦʨʽʻʥʪʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [37]. 

LOD 300 ð ʪʦʯʥʘ ʛʝʦʤʝʪʨʽʷ, ʧʨʠʜʘʪʥʘ ʜʣʷ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɽʣʝʤʝʥʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʢʨʝʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʯʠ ʚʫʟʣʘʤʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, 

ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ. ɯʥʪʝʛʨʫʻʪʴʩʷ ʽ ʥʝʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ð ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʘʪʝʨʽʘʣʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʜʝʣʴ ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʜʣʷ ʢʨʝʩʣʝʥʴ, 

ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ ʨʦʟʜʽʣʘʤʠ ʪʘ ʪʦʯʥʦʛʦ ʢʦʰʪʦʨʠʩʫ. ʎʝ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ, 

ʜʦʩʪʘʪʥʽʡ ʜʣʷ LCA ʪʘ ʦʮʽʥʦʢ ʩʪʘʣʦʩʪʽ [38]. 

LOD 350 ð ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ. ɼʦʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʟʘʻʤʦʜʽʶ 

ʟ ʩʫʩʽʜʥʽʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʨʽʧʣʝʥʥʷ, ʩʪʠʢʠ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ, ʚʘʞʣʠʚʽ ʜʣʷ ʤʦʥʪʘʞʫ. ʎʝ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʽ ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. 
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LOD 400 ð ʨʽʚʝʥʴ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʄʦʜʝʣʴ ʤʽʩʪʠʪʴ ʪʦʯʥʽ ʜʘʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ʤʦʥʪʘʞʫ: ʨʦʟʤʽʨʠ, ʢʽʣʴʢʽʩʪʴ, ʤʘʪʝʨʽʘʣʠ, ʽʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʬʘʙʨʠʢʘʮʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʯʘʩʪʦ ʜʦʜʘʶʪʴʩʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʜʘʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʮʪʚʘ [39]. 

LOD 500 ð ʚʠʢʦʥʘʚʯʘ ʤʦʜʝʣʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʬʘʢʪʠʯʥʦ ʟʙʫʜʦʚʘʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ. ɺʩʽ ʝʣʝʤʝʥʪʠ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʤʽʩʮʽ. ʄʽʩʪʠʪʴ ʨʝʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ, ʟʤʽʥʠ, 

ʚʥʝʩʝʥʽ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʽ ʧʦʚʥʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʦʤ, ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʜʚʽʡʥʠʢʽʚ. 

ʊʘʙʣʠʮʷ 1.3.  

ʈʽʚʥʽ ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ (LOD)  

LOD  ʆʧʠʩ ʊʠʧʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

LOD 100 ð 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ 

ɿʘʛʘʣʴʥʽ ʤʘʩʠ, 

ʦʨʽʻʥʪʘʮʽʷ, ʦʙôʻʤ. ʉʠʤʚʦʣʽʯʥʽ 

ʝʣʝʤʝʥʪʠ. 

ʇʦʧʝʨʝʜʥʻ ʧʣʘʥʫʚʘʥʥʷ, 

ʘʥʘʣʽʟ ʟʜʽʡʩʥʝʥʥʦʩʪʽ. 

LOD 200 ð 

ʧʨʠʙʣʠʟʥʘ ʛʝʦʤʝʪʨʽʷ 

ʋʟʘʛʘʣʴʥʝʥʽ ʬʦʨʤʠ, 

ʧʨʠʙʣʠʟʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ɽʩʢʽʟʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʧʦʧʝʨʝʜʥʻ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ, 

ʙʘʟʦʚʠʡ ʢʦʰʪʦʨʠʩ. 

LOD 300 ð 

ʪʦʯʥʘ ʛʝʦʤʝʪʨʽʷ 

ʊʦʯʥʽ ʨʦʟʤʽʨʠ ʪʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ʂʦʥʢʨʝʪʥʽ 

ʩʠʩʪʝʤʠ. 

ʈʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʪʦʯʥʽ 

ʧʽʜʨʘʭʫʥʢʠ ʦʙʩʷʛʽʚ. 

LOD 350 ð 

ʟʤʦʜʝʣʴʦʚʘʥʽ 

ʽʥʪʝʨʬʝʡʩʠ 

ɼʝʪʘʣʽ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ɸʥʘʣʽʟ ʟʙʽʨʥʦʩʪʽ, 

ʧʣʘʥʫʚʘʥʥʷ ʤʦʥʪʘʞʫ. 

LOD 400 ð 

ʛʦʪʦʚʠʡ ʜʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʇʦʚʥʽ ʜʘʥʽ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʌʘʙʨʠʢʘʮʽʷ, ʤʦʥʪʘʞ, 

ʟʘʢʫʧʽʚʣʷ. 

LOD 500 ð 

ʚʠʢʦʥʘʚʯʠʡ 

ʌʘʢʪʠʯʥʦ ʧʦʙʫʜʦʚʘʥʝ, 

ʧʝʨʝʚʽʨʝʥʝ ʥʘ ʤʽʩʮʽ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ, ʮʠʬʨʦʚʽ 

ʜʚʽʡʥʠʢʠ. 

ʉʪʨʫʢʪʫʨʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʩʠʩʪʝʤʠ LOD ʟʘʙʝʟʧʝʯʫʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ. 

ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʧʦʢʨʘʱʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ, 

ʥʘʜʘʶʯʠ ʩʧʽʣʴʥʫ ʤʦʚʫ ʪʘ ʫʟʛʦʜʞʝʥʠʡ ʥʘʙʽʨ ʦʯʽʢʫʚʘʥʴ ʱʦʜʦ ʟʤʽʩʪʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʽ. ʇʦ-ʜʨʫʛʝ, ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʛʘʨʘʥʪʫʶʯʠ, ʱʦ 

ʜʣʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʨʽʰʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 
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ʜʝʪʘʣʽʟʦʚʘʥʽ ʪʘ ʥʘʜʽʡʥʽ ʜʘʥʽ. ʇʦ-ʪʨʝʪʻ, ʚʽʥ ʧʨʦʧʦʥʫʻ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ 

ʤʦʜʝʣʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ. 

ʅʘʨʝʰʪʽ, ʚʠʟʥʘʯʘʶʯʠ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ, LOD ʩʧʨʠʷʻ ʢʨʘʱʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʻʢʪʫ, ʟʤʝʥʰʫʶʯʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʨʦʙʦʢ, ʟʘʪʨʠʤʦʢ ʪʘ ʧʝʨʝʚʠʱʝʥʥʷ 

ʢʦʰʪʦʨʠʩʫ. ʋ ʤʽʨʫ ʪʦʛʦ, ʷʢ BIM ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʦʩʪʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʦʙʣʘʩʪʽ 

ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʨʽʚʝʥʴ 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ ʩʪʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ. ɺʽʥ ʧʝʨʝʪʚʦʨʶʻ ʤʦʜʝʣʴ ʟ 

ʚʽʟʫʘʣʴʥʦʛʦ ʘʨʪʝʬʘʢʪʫ ʥʘ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʘʩʠʯʝʥʠʡ ʽʥʬʦʨʤʘʮʽʻʶ 

ʘʢʪʠʚ. ʌʦʨʤʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩ ʜʦʟʨʽʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʯʘʩʦʤ, LOD ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʮʽʥʥʽʩʪʴ ʥʘ ʢʦʞʥʽʡ ʬʘʟʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ. 

ɺʽʜ LOD ʜʦ LOIN: ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ BIM  

ʍʦʯʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ LOD ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʣʫʛʫʚʘʣʘ 

ʧʨʘʢʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʤʦʜʝʣʽ, ʾʾ ʯʘʩʪʦ ʪʨʘʢʪʫʚʘʣʠ ʧʦ-ʨʽʟʥʦʤʫ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʨʝʛʽʦʥʽʚ. ɿʽ 

ʟʨʦʩʪʘʥʥʷʤ ʧʦʰʠʨʝʥʥʷ ISO 19650 ʷʢ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʙʫʜʽʚʝʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟôʷʚʠʣʦʩʷ ʙʽʣʴʰ ʩʪʨʫʢʪʫʨʦʚʘʥʝ, ʛʥʫʯʢʝ ʪʘ 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʦʥʷʪʪʷ ð ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʾ, Level of Information Need 

(LOIN). 

LOIN ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʛʝʦʤʝʪʨʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʣʦʛʽʢʠ LOD ʪʘ ʟʤʽʱʫʻ 

ʘʢʮʝʥʪ ʥʘ ʪʝ, ʯʦʤʫ ʧʦʪʨʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʠʡ ʩʘʤʝ ʪʠʧ ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʽ 

ʢʦʣʠ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʥʘʜʘʥʘ (ʨʠʩ. 1.5). ʎʝ ð ʦʙôʻʜʥʫʶʯʠʡ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʫʟʛʦʜʞʫʻ 

ʧʦʪʨʝʙʠ ʫ ʛʨʘʬʽʯʥʽʡ (ʛʝʦʤʝʪʨʽʷ), ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽʡ (ʜʘʥʽ) ʪʘ ʜʦʢʫʤʝʥʪʘʣʴʥʽʡ 

(ʬʘʡʣʠ ʯʠ ʟʚʽʪʠ) ʽʥʬʦʨʤʘʮʽʾ ʚ ʻʜʠʥʫ ʫʟʛʦʜʞʝʥʫ ʩʠʩʪʝʤʫ, ʘʜʘʧʪʦʚʘʥʫ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʨʽʰʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʦʻʢʪʦʤ ʘʙʦ ʘʢʪʠʚʦʤ [40,41]. ʎʷ ʝʚʦʣʶʮʽʷ ð ʥʝ ʧʨʦʩʪʦ ʟʤʽʥʘ 

ʪʝʨʤʽʥʽʚ, ʘ ʚʘʞʣʠʚʠʡ ʟʩʫʚ ʫ BIM-ʧʨʘʢʪʠʮʽ: ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʨʘʜʠ ʩʘʤʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ð ʜʦ ʥʘʜʘʥʥʷ ʮʽʣʴʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʠʤ ʩʮʝʥʘʨʽʷʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʈʠʩ. 1.5. ʇʨʘʢʪʠʯʥʘ 4-ʝʪʘʧʥʘ ʩʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ LOIN ʫ ʙʫʜʽʚʝʣʴʥʠʭ 

ʧʨʦʻʢʪʘʭ [42] : purpose of information-why, delivery milestones-when, the actors or 

parties- who, breakdown delivery- how and what (ʤʝʪʘ ʽʥʬʦʨʤʘʮʽʾ ï ʯʦʤʫ, ʝʪʘʧʠ 

ʜʦʩʪʘʚʢʠ ï ʢʦʣʠ, ʫʯʘʩʥʠʢʠ ʘʙʦ ʩʪʦʨʦʥʠ ï ʭʪʦ, ʨʦʟʙʠʚʢʘ ʜʦʩʪʘʚʢʠ ï ʷʢ ʽ ʱʦ) 

ʊʨʘʜʠʮʽʡʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ LOD ʙʝʟʧʝʨʝʯʥʦ ʩʧʨʠʷʣʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ BIM-

ʧʨʦʮʝʩʽʚ, ʧʨʦʪʝ ʯʘʩʪʦ ʙʫʣʠ ʥʘʜʪʦ ʞʦʨʩʪʢʠʤʠ ʘʙʦ, ʥʘʚʧʘʢʠ, ʥʘʜʪʦ ʚʽʣʴʥʦ 

ʪʨʘʢʪʫʚʘʣʠʩʷ ð ʦʩʦʙʣʠʚʦ ʫ ʩʢʣʘʜʥʠʭ ʯʠ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʻʢʪʘʭ. ʉʪʘʥʜʘʨʪ ISO 

19650 ʚʠʨʽʰʫʻ ʮʶ ʧʨʦʙʣʝʤʫ, ʟʘʧʨʦʚʘʜʞʫʶʯʠ LOIN ʷʢ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʛʦʣʦʰʫʶʯʠ ʥʘ ʧʨʠʥʮʠʧʽ: "ʧʨʘʚʠʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ, ʫ ʧʨʘʚʠʣʴʥʠʡ ʯʘʩ, ʜʣʷ ʧʨʘʚʠʣʴʥʠʭ ʣʶʜʝʡ". 

ɿʛʽʜʥʦ ʟ ISO 19650, ʢʦʞʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʠʤʦʛʘ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ: 

¶ ʇʨʠʟʥʘʯʝʥʥʷ: ʷʢʝ ʨʽʰʝʥʥʷ ʯʠ ʜʽʶ ʧʽʜʪʨʠʤʫʻ ʮʷ ʽʥʬʦʨʤʘʮʽʷ? 

¶ ʌʦʨʤʠ: ʷʢʠʡ ʬʦʨʤʘʪ ʧʦʪʨʽʙʝʥ ð ʛʝʦʤʝʪʨʽʷ ʤʦʜʝʣʽ, ʚʣʘʩʪʠʚʦʩʪʽ, ʟʚʽʪʠ ʯʠ 

ʧʦʚôʷʟʘʥʽ ʜʦʢʫʤʝʥʪʠ? 

¶ ʗʢʦʩʪʽ: ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦʶ, ʪʦʯʥʦʶ ʪʘ ʧʝʨʝʚʽʨʶʚʘʥʦʶ ʤʘʻ ʙʫʪʠ ʽʥʬʦʨʤʘʮʽʷ? 

ʎʝʡ ʧʽʜʭʽʜ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ 

ʫʟʛʦʜʞʝʥʥʷ BIM-ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʦʯʽʢʫʚʘʥʥʷʤʠ ʟʘʤʦʚʥʠʢʘ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʧʨʦʻʢʪʠ 

ʩʪʘʶʪʴ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʜʘʥʽ ʪʘ ʞʠʪʪʻʚʠʡ ʮʠʢʣ. LOIN ʧʨʦʧʦʥʫʻ 

ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʪʘ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʣʝʞʥʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ LOD, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʯʘʩʥʠʢʘʤ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʧʦʪʨʽʙʥʠʡ ʨʽʚʝʥʴ ʛʨʘʬʽʯʥʦʾ ʪʘ ʥʝʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ð ʯʠ ʪʦ ʝʥʝʨʛʝʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʢʫʧʽʚʣʽ, 

ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 
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ʈʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʪʨʝʙʠ (Level of Information Need) ʚʢʣʶʯʘʻ ʪʨʠ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʢʦʤʧʦʥʝʥʪʠ [40]: 

¶ ɻʝʦʤʝʪʨʽʷ (ʛʨʘʬʽʯʥʽ ʜʘʥʽ) ð ʧʦʪʨʽʙʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʚʽʟʫʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘ (ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ LOD). 

¶ ɸʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ð ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʥʝʛʨʘʬʽʯʥʽ ʜʘʥʽ, 

ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ (ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʘʨʪʽʩʪʴ, ʜʘʥʽ ʚʠʨʦʙʥʠʢʘ). 

¶ ɼʦʢʫʤʝʥʪʘʮʽʷ ð ʟʦʚʥʽʰʥʽ ʬʘʡʣʠ ʘʙʦ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ 

ʝʣʝʤʝʥʪ ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ (ʥʘʧʨʠʢʣʘʜ, ʩʝʨʪʠʬʽʢʘʪʠ, ʪʝʭʥʽʯʥʽ ʧʘʩʧʦʨʪʠ, ʽʥʩʪʨʫʢʮʽʾ 

ʟ ʤʦʥʪʘʞʫ). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ LOD, ʷʢʠʡ ʯʘʩʪʦ ʦʙôʻʜʥʫʻ ʮʽ ʘʩʧʝʢʪʠ ʚ ʦʜʥʦʤʫ ʟʘʛʘʣʴʥʦʤʫ 

ʧʦʥʷʪʪʽ, LOIN ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʢʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʦʢʨʝʤʦ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʡʦʛʦ 

ʥʝʟʘʣʝʞʥʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, 

ʝʣʝʤʝʥʪ ʤʦʞʝ ʤʘʪʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ, ʘʣʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʝʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʪʨʝʙ ʟʘʢʫʧʽʚʝʣʴ. 

ʊʨʘʜʠʮʽʡʥʦ ʧʨʦʻʢʪʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʠʨʘʣʠʩʷ ʥʘ ʩʪʘʪʠʯʥʽ ʜʦʢʫʤʝʥʪʠ. 

ʉʴʦʛʦʜʥʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʜʦʤʽʥʫʶʪʴ ʫ ʢʦʤʫʥʽʢʘʮʽʾ, ʘʣʝ ʩʘʤʝ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʡ 

ʢʦʥʪʝʥʪ ʻ ʦʩʥʦʚʥʦʶ ʟʦʥʦʶ ʟʨʦʩʪʘʥʥʷ. ʉʪʨʫʢʪʫʨʦʚʘʥʽ, ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽ ʜʘʥʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʤʦʜʝʣʷʤ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʥʘʩʠʯʝʥʽ ʜʘʥʠʤʠ ʘʢʪʠʚʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʧʨʦʛʥʦʟʥʝ ʪʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʋ ʪʦʡ ʯʘʩ ʷʢ 

ʛʝʦʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʮʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʟʥʘʯʝʥʥʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ [41,43]. ʎʷ 

ʟʤʽʥʘ ʧʽʜʢʨʝʩʣʶʻ ʮʽʥʥʽʩʪʴ LOIN: ʥʘʜʘʚʘʪʠ ʣʠʰʝ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʫ ʧʦʪʨʽʙʥʠʡ 

ʯʘʩ, ʜʣʷ ʧʦʪʨʽʙʥʦʾ ʤʝʪʠ ð ʫʥʠʢʘʶʯʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ (ʨʠʩ. 1.6). 
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ʈʠʩ. 1.6. ʊʝʥʜʝʥʮʽʾ ʫ ʥʘʜʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ [41] : product information by type vs 

timeline-data, geometry, documents (ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʜʫʢʪ ʟʘ ʪʠʧʦʤ ʧʨʦʪʠ 

ʯʘʩʦʚʦʾ ʰʢʘʣʠ ï ʜʘʥʽ, ʛʝʦʤʝʪʨʽʷ, ʜʦʢʫʤʝʥʪʠ) 

ʆʜʥʠʤ ʽʟ ʧʦʩʪʽʡʥʠʭ ʚʠʢʣʠʢʽʚ LOIN ʻ ʡʦʛʦ ʘʙʩʪʨʘʢʪʥʽʩʪʴ ð ʚʽʥ ʚʠʤʘʛʘʻ 

ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʧʨʦʮʝʩʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʠʩʣʝʥʥʷ, ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʥʘ ʤʦʜʝʣʽ, ʜʦ 

ʧʣʘʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʾʾ ʮʽʥʥʦʩʪʽ [43]. ʇʨʦʪʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʽʥ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʷʩʥʽʩʪʴ ʧʨʦʻʢʪʫ ʪʘ ʟʤʝʥʰʫʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʜʘʥʠʤʠ, ʛʘʨʘʥʪʫʶʯʠ ʩʪʚʦʨʝʥʥʷ ʣʠʰʝ ʨʝʣʝʚʘʥʪʥʦʾ ʪʘ ʢʦʨʠʩʥʦʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʫ ISO 19650 ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʝʨʝʚʽʨʷʪʠ ʤʦʜʝʣʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ, ʟʤʝʥʰʫʶʯʠ 

ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʨʫʯʥʫ ʨʦʙʦʪʫ. ɯʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʮʝʡ ʧʽʜʭʽʜ, ʟʦʢʨʝʤʘ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ BIM ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣ, ʩʪʘʶʪʴ ʜʝʜʘʣʽ 

ʧʦʰʠʨʝʥʽʰʠʤʠ ʚ ʮʠʬʨʦʚʠʭ ʧʨʦʮʝʩʘʭ ʧʦʩʪʘʯʘʥʥʷ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ Level of Information Need ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʢʨʦʢʦʤ ʫ 

ʨʦʟʚʠʪʢʫ BIM-ʧʨʘʢʪʠʢ. ʗʢʱʦ LOD ʟʘʙʝʟʧʝʯʫʚʘʚ ʩʪʨʫʢʪʫʨʫ ʝʚʦʣʶʮʽʾ ʤʦʜʝʣʽ, ʪʦ 

LOIN ʟʘʢʣʘʜʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʢʦʞʝʥ ʩʪʚʦʨʝʥʠʡ ʬʨʘʛʤʝʥʪ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʛʘʨʘʥʪʫʻ, 

ʱʦ BIM ð ʮʝ ʥʝ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷ ʢʨʘʱʠʭ ʤʦʜʝʣʝʡ, ʘ ʡ ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʱʠʭ ʨʽʰʝʥʴ, 

ʝʬʝʢʪʠʚʥʽʰʦʾ ʩʧʽʚʧʨʘʮʽ ʪʘ, ʟʨʝʰʪʦʶ, ʢʨʘʱʠʭ ʘʢʪʠʚʽʚ. 
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1.3. ɼʘʥʽ ʷʢ ʘʢʪʠʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɼʘʥʽ ʚ BIM: ʦʩʥʦʚʠ 

ʋ ʢʦʥʪʝʢʩʪʽ BIM ʜʘʥʽ ð ʮʝ ʥʝ ʧʨʦʩʪʦ ʮʠʬʨʦʚʠʡ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʘʢʪʠʚ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʦʙôʻʢʪ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ð ʚʽʜ ʨʘʥʥʴʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʦʩʪʘʪʦʯʥʦʛʦ ʜʝʤʦʥʪʘʞʫ. ʈʦʟʫʤʽʥʥʷ ʜʘʥʠʭ ʷʢ ʘʢʪʠʚʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʟʥʘʯʘʻ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʾʭʥʴʦʾ ʟʤʽʥʥʦʾ ʨʦʣʽ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫ ʪʘ ʪʦʛʦ, ʷʢ ʚʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʮʽʥʥʽʩʪʴ. ʋ ʩʚʦʾʡ 

ʦʩʥʦʚʽ ʜʘʥʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʘʢʪʽʚ, ʟʥʘʯʝʥʴ ʘʙʦ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʬʽʟʠʯʥʽ ʯʠ 

ʘʙʩʪʨʘʢʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʽʚ ð ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨʠ, ʤʘʪʝʨʽʘʣʠ ʘʙʦ ʢʦʜʠ 

ʚʘʨʪʦʩʪʽ. 

ʋ ʩʝʨʝʜʦʚʠʱʘʭ BIM ʮʽ ʜʘʥʽ ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ ʮʠʬʨʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴ 

ʘʙʦ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʥʠʤʠ, ʨʦʙʣʷʯʠ ʾʭ ʜʽʻʚʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʦʙʤʽʥʫ ʨʝʩʫʨʩʦʤ. 

ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ ð ʯʠ ʪʦ ʩʪʽʥʘ, ʙʘʣʢʘ, ʯʠ ʢʦʤʧʦʥʝʥʪ HVAC ð ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʪʠʧ ʤʘʪʝʨʽʘʣʫ, ʢʣʘʩ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ) ʪʘ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ, PDF-ʬʘʡʣʠ ʘʙʦ ʥʦʪʘʪʢʠ ʟʽ ʟʙʦʨʽʚ). 

ɺʣʘʩʪʠʚʦʩʪʽ ʫ BIM ʣʦʛʽʯʥʦ ʛʨʫʧʫʶʪʴʩʷ ʫ ʥʘʙʦʨʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʷʢ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤʠ, ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʮʴʢʠʤʠ. ʊʘʢʘ ʛʥʫʯʢʘ ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ BIM ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʧʨʦʻʢʪʫ, ʧʝʨʝʪʚʦʨʶʶʯʠ 

ʤʦʜʝʣʴ ʥʘ ʞʠʚʝ ʜʞʝʨʝʣʦ ʟʥʘʥʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɼʘʥʽ BIM ʚʠʭʦʜʷʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [44]. ɺʦʥʠ 

ʽʥʪʝʛʨʫʶʪʴ ʢʽʣʴʢʘ ʚʠʤʽʨʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ 

ʩʧʦʨʫʜ (ʨʠʩ. 1.7): 

¶ ʄʘʪʝʨʽʘʣʴʥʽ ʪʘ ʧʨʦʻʢʪʥʽ ʜʘʥʽ: ʚʠʟʥʘʯʘʶʪʴ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʧʨʦʻʢʪʥʠʡ ʟʘʜʫʤ. 

¶ ʇʣʘʥʫʚʘʣʴʥʽ ʜʘʥʽ (4D): ʜʦʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʨʘʬʽʢʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʠʢʦʥʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʯʘʩʦʤ. 
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¶ ɺʘʨʪʽʩʥʽ ʜʘʥʽ (5D): ʧʦʚôʷʟʫʶʪʴ ʬʽʥʘʥʩʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʙʶʜʞʝʪʽʚ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʚʠʪʨʘʪ. 

¶ ʉʪʨʫʢʪʫʨʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʜʘʥʽ: ʧʽʜʪʨʠʤʫʶʪʴ ʘʥʘʣʽʟ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʽʜ ʯʘʩ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

¶ ɽʢʦʣʦʛʽʯʥʽ, ʦʭʦʨʦʥʥʽ ʪʘ ʙʝʟʧʝʢʦʚʽ ʜʘʥʽ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʽ 

ʩʪʽʡʢʽ ʧʨʘʢʪʠʢʠ. 

¶ ɼʘʥʽ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʝʤʦʥʪʘʞʫ: ʩʧʨʠʷʶʪʴ ʫʧʨʘʚʣʽʥʥʶ ʦʙôʻʢʪʦʤ ʪʘ 

ʧʣʘʥʫʚʘʥʥʶ ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʝʪʘʧʫ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

 

ʈʠʩ.1.7. ʊʠʧʠ ʜʘʥʠʭ BIM [44] BIM Data: what are they, what are they used for and 

why are they so important?): materials, time, costs, structural features, energy 

performance, sustainability, production, delivery to site, installation and assembly, 

health and safety, quality, commissioning, maintenance, demolition (ʤʘʪʝʨʽʘʣʠ, ʯʘʩ, 

ʚʠʪʨʘʪʠ, ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, 

ʚʠʨʦʙʥʠʮʪʚʦ, ʜʦʩʪʘʚʢʘ ʥʘ ʦʙ'ʻʢʪ, ʤʦʥʪʘʞ ʪʘ ʩʢʣʘʜʘʥʥʷ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʙʝʟʧʝʢʘ, ʷʢʽʩʪʴ, ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʝʤʦʥʪʘʞ) 

ɺʘʞʣʠʚʦ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʠʡ ʙʘʣʘʥʩ ʫ ʚʢʣʶʯʝʥʥʽ ʜʘʥʠʭ. ʅʘʜʤʽʨʥʘ ʜʝʪʘʣʽʟʘʮʽʷ 

ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ, ʪʦʜʽ ʷʢ ʥʘʜʪʦ ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ 

ʜʘʥʠʭ ʟʚʦʜʠʪʴ BIM ʣʠʰʝ ʜʦ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ ʙʝʟ ʮʽʥʥʦʩʪʽ ʜʣʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʂʽʣʴʢʽʩʪʴ ʽ ʪʠʧ ʜʘʥʠʭ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʝʪʘʧʫ ʧʨʦʻʢʪʫ, ʡʦʛʦ ʮʽʣʷʤ, ʚʠʤʦʛʘʤ 

ʟʘʤʦʚʥʠʢʘ ʪʘ ʧʦʪʨʝʙʘʤ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 
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ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ, ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ BIM 

ʧʦʢʨʘʱʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʻʢʪʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ [44]: 

¶ ʂʨʘʱʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʥʘʛʣʷʜ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʡ ʙʫʜʽʚʥʠʮʪʚʘ. 

¶ ʊʦʯʥʽʰʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʚʢʣʶʯʥʦ ʟ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡʥʠʤʠ 

ʜʘʥʠʤʠ. 

¶ ʉʧʨʦʱʝʥʠʡ ʘʥʘʣʽʟ ʽ ʨʦʟʨʘʭʫʥʢʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʧʝʨʝʚʽʨʢʫ ʧʨʦʻʢʪʫ ʪʘ ʦʮʽʥʢʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. 

¶ ɺʠʷʚʣʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʤʽʞ ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʤʝʪʘʜʘʥʠʤʠ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʧʦʤʠʣʦʢ. 

¶ ɺʽʜʩʪʝʞʝʥʥʷ ʛʨʘʬʽʢʽʚ, ʚʘʨʪʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

¶ ʇʽʜʚʠʱʝʥʫ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ, ʱʦ ʧʦʢʨʘʱʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʨʽʟʥʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ. 

¶ ʅʘʜʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʟʘʚʜʷʢʠ ʧʨʦʟʦʨʠʤ ʽ ʚʽʜʩʪʝʞʫʚʘʥʠʤ 

ʧʦʪʦʢʘʤ ʜʘʥʠʭ. 

¶ ʇʦʩʣʽʜʦʚʥʫ ʷʢʽʩʪʴ, ʱʦ ʩʧʨʠʷʻ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ. 

ʊʠʧʠ ʪʘ ʬʦʨʤʘʪʠ ʜʘʥʠʭ ʫ BIM 

ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ BIM ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʧʨʦʝʢʪʥʽ 

ʜʘʥʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽ, ʧʝʨʝʜʘʶʪʴʩʷ, ʟʤʽʥʶʶʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʦʻʢʪʫ. ʇʝʨʰʠʤ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʪʠʧʠ ʜʘʥʠʭ ʻ 

ʨʝʣʝʚʘʥʪʥʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ ð ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦ ʚʠʤʦʛ 

ʱʦʜʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʘʥʽ BIM ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʨʛʘʥʽʟʦʚʘʥʽ ʫ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ: ʽʥʪʝʛʨʦʚʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʦʜʝʣʴ 

ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ ʟʦʚʥʽ [44]. 

ʂʦʣʠ ʜʘʥʽ BIM ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʤʦʜʝʣʴ, ʥʝʦʙʭʽʜʥʽ ʘʪʨʠʙʫʪʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʙʫʜʦʚʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʮʠʬʨʦʚʽ ʝʣʝʤʝʥʪʠ. ɿʘʟʚʠʯʘʡ ʮʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʭʝʤʠ IFC (Industry Foundation Classes) ð ʚʽʜʢʨʠʪʦʛʦ ʪʘ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʬʦʨʤʘʪʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʚʘʪʠ ʢʦʞʝʥ ʦʙôʻʢʪ, 
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ʚʢʣʶʯʘʶʯʠ ʡʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ, ʬʫʥʢʮʽʾ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʛʘʨʘʥʪʫʻ, ʱʦ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʜʦʩʪʫʧʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʝʞʘʭ ʤʦʜʝʣʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʦʙôʻʢʪ ʯʝʨʝʟ ʧʘʥʝʣʽ ʤʝʪʘʜʘʥʠʭ ʘʙʦ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʨʪʢʠ. ʆʜʥʘʢ, ʭʦʯʘ ʮʝʡ ʤʝʪʦʜ ʧʽʜʚʠʱʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ, ʚʽʥ ʤʘʻ ʥʝʜʦʣʽʢ: ʚʙʫʜʦʚʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʦʞʝ 

ʟʨʦʙʠʪʠ ʤʦʜʝʣʴ çʚʘʞʢʦʶè ʪʘ ʧʦʚʽʣʴʥʦʶ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʩʢʣʘʜʥʠʭ 

ʧʨʦʻʢʪʽʚ ʘʙʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ð 

ʧʦʚôʷʟʫʚʘʥʥʷ ʜʘʥʠʭ BIM ʽʟ ʤʦʜʝʣʣʶ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʦʩʥʦʚʥʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ 

ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʘʟʚʠʯʘʡ ʫ Common Data Environment (CDE). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʜʝʣʴ ʟʘʣʠʰʘʻʪʴʩʷ çʣʝʛʢʦʶè ʪʘ ʢʝʨʦʚʘʥʦʶ, ʘʣʝ ʟʙʝʨʽʛʘʻ ʜʦʩʪʫʧ ʜʦ 

ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ ʧʨʦʻʢʪʫ ʯʝʨʝʟ ʧʦʩʠʣʘʥʥʷ ʘʙʦ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪ 

BIM ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʞʫʨʥʘʣʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʦʶ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʧʨʦʜʫʢʪʫ ʯʠ ʟʚʽʪʦʤ ʧʨʦ ʽʥʩʧʝʢʮʽʶ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ CDE. ʊʘʢʘ 

ʨʦʟʜʽʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʪʨʠʤʫʻ ʢʦʣʘʙʦʨʘʪʠʚʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʪʘ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʘʨʘʣʝʣʴʥʝ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʙʝʟ ʧʦʩʪʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʮʝʥʪʨʘʣʴʥʦʾ 

BIM-ʤʦʜʝʣʽ. ɼʝʪʘʣʽ ʱʦʜʦ CDE ʥʘʚʝʜʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ.. 

ɺʠʙʽʨ ʬʦʨʤʘʪʫ ʜʘʥʠʭ ʜʣʷ ʦʙʤʽʥʫ ʪʘ ʧʝʨʝʜʘʯʽ BIM-ʢʦʥʪʝʥʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʤʦʛ ʜʦ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ [44]. ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ 

ʚʽʜʢʨʠʪʠʤ ʬʦʨʤʘʪʘʤ, ʪʘʢʠʤ ʷʢ IFC, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ 

ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʪʘ ʻ ʤʽʞʥʘʨʦʜʥʦ ʚʠʟʥʘʥʠʤ, ʩʧʨʠʷʶʯʠ ʙʽʣʴʰ 

ʧʣʘʚʥʠʤ ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʘʤ ʽ ʟʨʦʟʫʤʽʣʽʡ ʢʦʤʫʥʽʢʘʮʽʾ. ɯʥʰʠʤ ʧʦʰʠʨʝʥʠʤ ʚʽʜʢʨʠʪʠʤ 

ʬʦʨʤʘʪʦʤ ʻ COBie (Construction-Operations Building Information Exchange). ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ IFC, COBie ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ (ʫ 

ʬʦʨʤʘʪʘʭ XML ʘʙʦ XLS), ʱʦ ʤʽʩʪʠʪʴ ʥʝ ʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʦʤ ð ʥʘʧʨʠʢʣʘʜ, ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʘʢʪʠʚʽʚ, ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʢʽʚ ʽ 

ʛʨʘʬʽʢʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʮʽʥʥʦ ʥʘ ʝʪʘʧʽ ʧʝʨʝʜʘʯʽ ʦʙôʻʢʪʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʢʦʣʠ ʧʨʽʦʨʠʪʝʪ ʤʘʶʪʴ ʟʨʦʟʫʤʽʣʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʦʧʨʽʻʪʘʨʥʽ ʬʦʨʤʘʪʠ 
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(ʥʘʧʨʠʢʣʘʜ, .RVT Revit ʘʙʦ .PLA ArchiCAD), ʦʩʦʙʣʠʚʦ ʫ ʨʘʤʢʘʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʦʜʥʦʛʦ ʨʦʟʨʦʙʥʠʢʘ. ʆʜʥʘʢ ʜʣʷ ʜʦʩʪʫʧʫ ʪʘ ʨʦʙʦʪʠ ʟ ʪʘʢʠʤʠ ʬʘʡʣʘʤʠ ʧʦʪʨʽʙʥʝ 

ʩʫʤʽʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʽʜʢʨʠʪʽ ʬʦʨʤʘʪʠ ʟʘʟʚʠʯʘʡ ʻ ʙʽʣʴʰ ʩʪʽʡʢʠʤ ʽ 

ʜʦʩʪʫʧʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʋ BIM ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʪʘ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʦʤ ʽ ʧʦʪʦʢʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ ([45], ʜʠʚ. ʈʠʩ.1.8, ʊʘʙʣʠʮʷ 1.4). 

 

ʈʠʩ.1.8.ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʪʘ ʦʙ'ʻʢʪʠ BIM [45] : 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ/ʥʝʛʨʘʬʽʯʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʛʨʘʬʽʢʠ, ʚʽʜʦʤʦʩʪʽ ʨʦʙʽʪ; 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ/ʛʨʘʬʽʯʥʽ ʬʦʪʦʛʨʘʬʽʾ, ʜʦʢʫʤʝʥʪʠ, ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ, ʥʦʪʘʪʢʠ 

ʟʫʩʪʨʽʯʝʡ, ʪʝʥʜʝʨʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ 

ʊʘʙʣʠʮʷ 2.2. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʠʭ ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʪʘ 

ʭʤʘʨʥʦʤʫ BIM [45] 

ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ (ʊʨʘʜʠʮʽʡʽ) 
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ʆʙôʻʢʪʠ BIM (ʩʪʽʥʠ, ʜʚʝʨʽ, ʽʥʞʝʥʝʨʥʽ 

ʝʣʝʤʝʥʪʠ); BIM-ʤʦʜʝʣʽ (IFC, RVT ʟ 

ʤʝʪʘʜʘʥʠʤʠ); ɺʽʜʦʤʦʩʪʽ ʦʙʩʷʛʽʚ ʨʦʙʽʪ 

(BOQs); ɻʨʘʬʽʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

(Primavera, MS Project); ʊʝʥʜʝʨʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ (ʟʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ 

ʰʘʙʣʦʥʘʤʠ); ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʬʘʡʣʠ Excel (ʟ 

ʚʠʟʥʘʯʝʥʠʤʠ ʟʘʛʦʣʦʚʢʘʤʠ ʽ ʪʠʧʘʤʠ ʜʘʥʠʭ) 

ʌʦʪʦʛʨʘʬʽʾ (ʭʽʜ ʙʫʜʽʚʥʠʮʪʚʘ, ʜʝʬʝʢʪʠ); 

ɿʘʧʠʩʠ ʟʫʩʪʨʽʯʝʡ (ʘʫʜʽʦ/ʚʽʜʝʦ); ʅʦʪʘʪʢʠ 

(ʩʢʘʥʦʚʘʥʽ ʘʙʦ ʫ ʚʽʣʴʥʽʡ ʬʦʨʤʽ); ɽʣʝʢʪʨʦʥʥʽ 

ʣʠʩʪʠ (ʣʠʩʪʫʚʘʥʥʷ, ʽʥʩʪʨʫʢʮʽʾ); PDF-ʬʘʡʣʠ 

(ʥʝʟʩʪʨʫʢʪʫʨʦʚʘʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʢʨʝʩʣʝʥʥʷ); 

ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʬʘʡʣʠ Excel (ʟ 

ʥʝʧʦʩʣʽʜʦʚʥʠʤ ʬʦʨʤʘʪʫʚʘʥʥʷʤ) 

¶ ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʟʘ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʦʶ ʩʭʝʤʦʶ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʾʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ ʪʘ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʯʝʨʝʟ ʟʘʧʠʪʠ. ʋ BIM ʮʝ 

ʟʘʟʚʠʯʘʡ ʦʙôʻʢʪʠ (ʩʪʽʥʠ, ʜʚʝʨʽ, HVAC-ʝʣʝʤʝʥʪʠ), ʢʦʞʝʥ ʟ ʷʢʠʭ ʦʧʠʩʘʥʠʡ ʥʘʙʦʨʦʤ 

ʘʪʨʠʙʫʪʽʚ ð ʨʦʟʤʽʨʠ, ʤʘʪʝʨʽʘʣ, ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, ʨʦʟʪʘʰʫʚʘʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ 

ʥʘʟʠʚʘʻʪʴʩʷ schema-on-write, ʢʦʣʠ ʜʘʥʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʨʫʢʪʫʨʽ ʧʝʨʝʜ 

ʚʥʝʩʝʥʥʷʤ. ʇʝʨʝʚʘʛʘ ð ʧʨʦʩʪʦʪʘ ʟʘʧʠʪʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʥʝʟʘʤʽʥʥʠʤʠ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ, ʧʽʜʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʪʘ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ [45]. 

¶ ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʥʝ ʤʘʶʪʴ ʬʦʨʤʘʣʴʥʦʾ ʩʭʝʤʠ ð ʮʝ ʬʦʪʦʛʨʘʬʽʾ, PDF, 

ʥʦʪʘʪʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ, ʩʢʘʥʦʚʘʥʽ ʜʦʢʫʤʝʥʪʠ. ɺʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʣʘʩʥʠʭ 

ʬʦʨʤʘʪʘʭ ʽ ʚʠʤʘʛʘʶʪʴ ʨʫʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ ʧʽʜʭʽʜ ʚʽʜʦʤʠʡ ʷʢ schema-on-

read, ʢʦʣʠ ʩʪʨʫʢʪʫʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʧʽʜ ʯʘʩ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʬʦʪʦ 

ʙʫʜʤʘʡʜʘʥʯʠʢʘ ʤʽʩʪʠʪʴ ʚʘʞʣʠʚʽ ʚʽʜʦʤʦʩʪʽ (ʤʘʪʝʨʽʘʣʠ, ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ), ʘʣʝ 

ʾʭ ʧʦʚʠʥʝʥ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʬʘʭʽʚʝʮʴ ʘʙʦ AI-ʤʦʜʝʣʴ [45]. 

ɼʘʥʽ BIM ʪʘʢʦʞ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʨʘʬʽʯʥʽ ʪʘ ʥʝʛʨʘʬʽʯʥʽ (ʈʠʩ. 1.9; [45]). 

¶ ɻʨʘʬʽʯʥʽ ʜʘʥʽ ð ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ (ʣʽʥʽʾ, ʢʦʣʴʦʨʠ, ʩʠʤʚʦʣʠ, ʛʝʦʤʝʪʨʽʷ), ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʨʽʟʥʷʪʠ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʪʘ ʢʦʦʨʜʠʥʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʨʽʰʝʥʥʷ, 

ʘʣʝ ʟʘʟʚʠʯʘʡ ʥʝ ʤʽʩʪʷʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʤʝʪʘʜʘʥʠʭ. ʈʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ (LOD) ʫ 

PAS1192-2 ʚʠʟʥʘʯʘʻ ʦʙʩʷʛ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʧʨʦʻʢʪʫ. 

¶ ʅʝʛʨʘʬʽʯʥʽ ʜʘʥʽ ð ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʦʧʠʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʽʚ 

(ʤʘʪʝʨʽʘʣʠ, ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʤʦʛʠ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ), ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 
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ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʈʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʾ (LOI) ʫ 

PAS1192-2 ʚʠʟʥʘʯʘʻ ʦʙʩʷʛ ʪʘʢʠʭ ʜʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʧʨʦʻʢʪʫ. 

 

ʘ) 

 

ʙ) 

ʈʠʩ.1.9.ɻʨʘʬʽʯʥʽ (ʘ) ʪʘ ʥʝʛʨʘʬʽʯʥʽ (ʙ) ʜʘʥʽ ʚ BIM: ʧʨʠʢʣʘʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ 

ʣʽʢʘʨʥʽ ʅʦʚʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʉʪʘʚʘʥʛʝʨʘ ʪʘ ʨʦʟʢʣʘʜʫ ʜʚʝʨʝʡ ʫ ʧʨʦʝʢʪʽ Nye SUS. 

[45]  

ɺʦʜʥʦʯʘʩ ʪʝʨʤʽʥ çʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴè ʦʭʦʧʣʶʻ ʥʝ ʣʠʰʝ ʮʽ ʜʚʘ ʪʠʧʠ ʜʘʥʠʭ [46]. 

ɿʘ PAS1192-2, ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʚʢʣʶʯʘʻ ʛʨʘʬʽʯʥʽ ʪʘ ʥʝʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ 

ʧʦʚôʷʟʘʥʽ ʜʦʢʫʤʝʥʪʠ, ʟʙʝʨʝʞʝʥʽ ʫ CDE (ʈʠʩ. 1.10). ʇʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʻʢʪʫ ʚʦʥʘ ʽʩʥʫʻ ʫ ʜʚʦʭ ʢʣʶʯʦʚʠʭ ʬʦʨʤʘʭ: 



36 

 

¶ PIM (Project Information Model)  ð ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʢʫʤʫʣʶʶʯʠ ʚʩʽ ʧʨʦʻʢʪʥʽ ʜʘʥʽ. 

¶ AIM (Asset Information Model)  ð ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʝʥʠʭ ʜʘʥʠʭ 

as-built ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʟʛʽʜʥʦ ʟ 

PAS1192-3. 

PIM ʪʘ AIM ʨʘʟʦʤ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʝ ʮʠʬʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙôʻʢʪʘ. 

PAS1192-2 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʛʣʠʙʠʥʠ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʪʦʩʦʚʫʻ ʧʦʥʷʪʪʷ 

LoMD (Level of Model Definition) ð ʧʦʻʜʥʘʥʥʷ LOD ʜʣʷ ʛʨʘʬʽʢʠ ʪʘ LOI ʜʣʷ 

ʘʪʨʠʙʫʪʽʚ. ɼʝʪʘʣʴʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘʚʝʜʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 

 

ʈʠʩ.2.10. ɻʨʘʬʽʯʥʽ, ʥʝʛʨʘʬʽʯʥʽ ʜʘʥʽ ʪʘ ʜʦʢʫʤʝʥʪʠ (Graphical, non-graphical data 

and documents) ʚ CDE [46]  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ð ʮʝ ʥʝ ʧʨʦʩʪʦ 3D-ʬʘʡʣ BIM. ʎʝ 

ʬʝʜʝʨʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ð ʛʨʘʬʽʯʥʠʭ ʚʠʜʽʚ, 

ʚʙʫʜʦʚʘʥʠʭ ʤʝʪʘʜʘʥʠʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 

ʩʧʽʚʧʨʘʮʶ, ʢʦʥʪʨʦʣʴ ʘʢʪʠʚʽʚ, ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʘ. ɰʭʥʷ ʨʝʘʣʴʥʘ ʮʽʥʥʽʩʪʴ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʪʦʜʽ, 

ʢʦʣʠ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ, ʷʢ ʚʦʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʥʘʢʦʧʠʯʫʶʪʴ ʟʥʘʯʝʥʥʷ 

ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʧʽʜʚʦʜʠʪʴ ʥʘʩ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʢʣʶʯʦʚʦʛʦ ʘʩʧʝʢʪʫ ʮʠʬʨʦʚʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ð ɼʘʥʽ ʚʧʨʦʜʦʚʞ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɼʘʥʽ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʎʠʬʨʦʚʽ ʜʘʥʽ ʥʝ ʻ ʩʪʘʪʠʯʥʠʤʠ ð ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʨʘʟʦʤ ʟ ʘʢʪʠʚʦʤ, 

ʚʽʜʦʙʨʘʞʘʶʯʠ ʡʦʛʦ ʬʽʟʠʯʥʠʡ ʩʪʘʥ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʢʦʥʪʝʢʩʪʥʫ ʟʥʘʯʠʤʽʩʪʴ ʟ ʯʘʩʦʤ. 

ʋ BIM ʮʽ ʜʘʥʽ ʩʣʽʜʫʶʪʴ ʪʨʘʻʢʪʦʨʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ, ʧʽʜʪʨʠʤʫʶʯʠ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ð ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʜʦ ʩʪʨʘʪʝʛʽʡ ʢʽʥʮʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (ʨʠʩ.1.11). ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʧʦʪʦʢʫ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʬʘʟ ʪʘ 

ʧʦʪʦʢʽʚ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʫ BIM ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.12. 

 

ʈʠʩ.1.11. BIM ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ [47]  
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ʈʠʩ.2.12. ʆʩʥʦʚʥʽ ʬʘʟʠ ʪʘ ʧʦʪʦʢʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʫ BIM ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ [48]  

I. ʌʘʟʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʅʘ ʩʪʘʜʽʷʭ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʪʘ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ BIM-ʤʦʜʝʣʽ ʻ 

ʦʩʥʦʚʦʶ ʮʠʬʨʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʷʢ ʛʝʦʤʝʪʨʠʯʥʽ (3D), ʪʘʢ ʽ 

ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʘʜʘʥʽ, ʪʘʢʽ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ, ʢʦʰʪʦʨʠʩʠ (5D), ʛʨʘʬʽʢʠ ʨʦʙʽʪ (4D) ʪʘ ʚʫʛʣʝʮʝʚʽ ʧʦʢʘʟʥʠʢʠ 

(6D). ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʦʪʝʥʮʽʘʣ BIM ʫ ʧʨʠʩʢʦʨʝʥʥʽ ʧʨʦʮʝʩʽʚ 

ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (Life Cycle Assessment, LCA) ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʢʦʣʠ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ. ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ 

BIM-LCA ʚʩʝ ʱʝ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʪʘʧ ʢʽʥʮʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (End-of-Life, EoL). 

ʅʘʧʨʠʢʣʘʜ, Hossain ̔ Ng ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʣʠʰʝ 27% ʜʦʩʣʽʜʞʝʥʴ LCA ʥʘ ʦʩʥʦʚʽ BIM 

ʚʢʣʶʯʘʣʠ ʚʽʜʭʦʜʠ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʜʝʤʦʥʪʘʞʫ (construction and demolition waste, 

CDW) [49]. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʪʘ ʩʭʝʤ 

ʥʘʡʤʝʥʫʚʘʥʴ ʫ BIM-ʤʦʜʝʣʷʭ ʜʣʷ ʧʦʚʥʦʾ LCA. ʂʨʽʤ ʪʦʛʦ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʦʥʪʦʣʦʛʽʾ 

ʜʘʥʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ Rºck ʪʘ ʽʥ.. [50] ʪʘ Densley Tingley & Davison [51], 
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ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽʥʚʝʥʪʘʨʽʚ ʜʣʷ ʮʠʨʢʫʣʷʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɯʥʩʪʨʫʤʝʥʪʠ, ʷʢ-ʦʪ Sakura, ʱʦ ʦʮʽʥʶʶʪʴ 

ʚʘʨʽʘʥʪʠ çʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʨʦʟʙʠʨʘʥʥʷè (Design for Disassembly, DfD), 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢ ʜʘʥʽ BIM ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫ ʚʠʙʦʨʽ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʽ 

ʚʠʩʦʢʦʩʪʽʡʢʠʭ ʨʽʰʝʥʴ ʱʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ. 

II.  ʌʘʟʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʂʦʣʠ ʘʢʪʠʚ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʝʪʘʧʫ ʙʫʜʽʚʥʠʮʪʚʘ, BIM ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʽʥʩʪʨʫʤʝʥʪʘ ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ. ʆʥʦʚʣʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʘʪʯʠʢʘʤʠ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, 

ʛʘʨʘʥʪʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʽʢʩʫʶʪʴʩʷ: 

¶ ɼʘʥʽ ʧʨʦ ʟʘʢʫʧʽʚʣʽ ʪʘ ʣʦʛʽʩʪʠʢʫ 

¶ ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʦʥʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 4D/5D BIM 

¶ ʇʨʦʪʦʢʦʣʠ ʤʦʥʪʘʞʫ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʠ 

¶ ɿʤʽʥʠ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʪʘ ʧʝʨʝʚʽʨʢʘ ças-builtè ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʘʙʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ 

ɯʥʪʝʛʨʦʚʘʥʽ ʚ BIM ʧʣʘʪʬʦʨʤʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʭʦʜʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʨʦʙʢʠ [52]) ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʩʧʽʚʚʽʜʥʦʩʷʯʠ ʜʘʥʽ 

ʤʦʜʝʣʽ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (WGR) [33]. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʱʝ ʥʘ ʩʪʘʜʽʾ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ BIM, ʷʢ ʧʦʢʘʟʘʥʦ Cheng ʽ Ma [53], ʤʦʞʝ ʚʠʷʚʠʪʠ 

ʝʢʦʣʦʛʽʯʥʦ ʚʠʛʽʜʥʽʰʽ ʩʪʨʘʪʝʛʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʣʽʜ ʽ 

ʣʦʛʽʩʪʠʢʫ ʧʨʦʻʢʪʫ. 

III.  ɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (Operation and 

Maintenance, O&M)  

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʥʽ BIM ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʝʩʫʨʩ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ (facility management, FM) (ʜʠʚ. ʈʠʩ.1.13). ɺʙʫʜʦʚʘʥʽ ʤʝʪʘʜʘʥʽ ð 

ʥʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʚʠʨʦʙʥʠʢʘ, ʩʝʨʽʡʥʽ ʥʦʤʝʨʠ, ʦʯʽʢʫʚʘʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʛʨʘʬʽʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ð ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʛʥʦʟʥʝ ʪʘ ʧʨʝʚʝʥʪʠʚʥʝ 
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ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ, ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʧʨʦʬʽʣʶʚʘʥʥʷ ʯʠ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ɿʦʢʨʝʤʘ, FM ʫ BIM ʜʦʟʚʦʣʷʻ [54]: 

¶ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ; 

¶ ʧʦʢʨʘʱʫʚʘʪʠ ʧʨʦʮʝʩʠ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ; 

¶ ʟʤʝʥʰʫʚʘʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

¶ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ; 

¶ ʟʥʠʞʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʙʝʟʧʝʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ. 

ʆʜʥʘʢ ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʢʣʠʢʠ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ Re Cecconi ʪʘ ʽʥ.. [55], ʽʥʪʝʛʨʘʮʽʷ 

ʤʽʞ BIM ʪʘ ʟʘʩʪʘʨʽʣʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ CAFM ʯʘʩʪʦ ʻ ʩʣʘʙʢʦʶ. ʇʦʻʜʥʘʥʥʷ BIM ʟ 

ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (ʜʝʪʘʣʴʥʽʰʝ ʜʠʚ. ʫ ʥʘʩʪʫʧʥʦʤʫ 

ʨʦʟʜʽʣʽ), ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʮʝ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʘʢʪʫʘʣʴʥʫ, ʧʨʦʩʪʦʨʦʚʦ ʧʨʠʚôʷʟʘʥʫ ʪʘ 

ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ [56], 

ʧʦʢʘʟʘʣʠ, ʷʢ ʜʘʥʽ BIM ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʠʢʠʜʠ ʥʘ ʝʪʘʧʽ ʢʽʥʮʷ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (EoL) ʜʣʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʰʠʨʶʶʯʠ ʨʦʣʴ BIM ʚʽʜ 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ. 

 

ʈʠʩ.2.13. ʋʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ (facility management) ʚ ʧʨʦʮʝʩʽ BIM [54, 57] : 

phases of design, construction, management&maintenance, conversion or 



41 

 

decommissioning (ʬʘʟʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ) 

IV . ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʅʘʧʨʠʢʽʥʮʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (end-of-life, EoL) ʘʢʪʠʚʫ BIM ʟʙʝʨʽʛʘʻ 

ʩʪʨʘʪʝʛʽʯʥʫ ʮʽʥʥʽʩʪʴ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʝʨʝʨʦʙʢʠ, 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʙʦ ʙʝʟʧʝʯʥʦʛʦ ʜʝʤʦʥʪʘʞʫ. ʗʢʽʩʥʽ ʜʘʥʽ BIM ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʧʨʠʜʘʪʥʽ 

ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʠ, ʧʽʜʪʨʠʤʘʪʠ ʚʠʙʽʨʢʦʚʝ ʨʦʟʙʠʨʘʥʥʷ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʜʝʤʦʥʪʘʞʫ (construction and 

demolition waste, CDW) ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʽ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʜʦʚʢʽʣʣʷ [33]. ɿʘ [58], ʽʥʜʝʢʩ ʩʪʘʣʦʩʪʽ (Construction Waste LCA-based Sustainability 

Index CWLSI), ʟʘʩʥʦʚʘʥʠʡ ʥʘ LCA, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ 

ʩʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʪʝʥʮʽʘʣʫ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ 

ʢʦʤʧʨʦʤʽʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙʽʥʜʝʢʩʽʚ 

ʧʦʣʝʛʰʫʻ ʦʮʽʥʢʫ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʾʭ ʩʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʨʦʙʢʠ, 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ 

ʟʥʘʯʝʥʴ ʜʣʷ ʜʝʤʦʥʪʘʞʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʥʘʜʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ LCA. ʊʦʤʫ 

ʙʘʛʘʪʦʢʨʦʢʦʚʽ ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʦʩʥʦʚʽ BIM ʽ ʜʠʥʘʤʽʯʥʽ 

ʤʘʪʝʨʽʘʣʴʥʽ ʧʘʩʧʦʨʪʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ.. 

ʋ ʜʦʧʦʚʥʝʥʥʷ, ʥʘ ʨʠʩ. 1.14 ʧʨʝʜʩʪʘʚʣʝʥʦ ʮʽʣʽʩʥʝ ʙʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ ʜʘʥʽ çBig 

Dataè ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙôʻʢʪʘ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʢʣʶʯʦʚʠʤʠ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʘʤʠ ʪʘ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ɼʽʘʛʨʘʤʘ ʧʽʜʢʨʝʩʣʶʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʧʣʘʥʫʚʘʥʥʷʤ, ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʙʫʜʽʚʥʠʮʪʚʦʤ, ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʪʘ ʚʠʚʝʜʝʥʥʷʤ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʽʩʪʘʚʣʝʥʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ, ʪʘʢʠʤʠ ʷʢ: 

¶ CPMS (Capital Planning and Management System; ʉʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʢʘʧʽʪʘʣʦʤ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʜʣʷ ʘʥʘʣʽʟʫ çʱʦ-ʷʢʱʦè 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʶʜʞʝʪʫ; 
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¶ IPD/JOC (Integrated Project Delivery / Job Order Contracting; ɯʥʪʝʛʨʦʚʘʥʝ 

ʧʨʦʻʢʪʥʝ ʚʠʢʦʥʘʥʥʷ / ʂʦʥʪʨʘʢʪʠ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʨʦʙʽʪ) ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʚʘʨʪʦʩʪʽ ʪʘ ʩʧʽʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ; 

¶ CAFM (Computer-Aided Facility Management; ʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʘʤʠ) ʽ CMMS (Computerized Maintenance Management System; 

ʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ) ï ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʽ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (O&M); 

¶ GIS (Geographical Information System; ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ) ï 

ʟʘʙʝʟʧʝʯʫʻ ʟʚôʷʟʦʢ ʧʨʦʩʪʦʨʦʚʠʭ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʂʦʞʥʘ ʬʘʟʘ ʛʝʥʝʨʫʻ, ʩʧʦʞʠʚʘʻ ʪʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʫ ʮʝʥʪʨʘʣʴʥʫ ʝʢʦʩʠʩʪʝʤʫ çBig Dataè, ʧʽʜʪʨʠʤʫʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʜʘʥʠʭ ʤʽʞ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʝʨʡʦʟʥʠʤ ʚʠʢʣʠʢʦʤ ʫ ʨʝʘʣʴʥʠʭ ʚʧʨʦʚʘʜʞʝʥʥʷʭ ð ʦʩʦʙʣʠʚʦ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʙʦ 

ʧʦʜʦʚʞʝʥʥʽ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʩʪʘʨʽʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ 

ʥʘ ʢʽʙʝʨ-ʬʽʟʠʯʥʫ ʽʥʪʝʛʨʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʩʪʽʡʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ.  
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ʈʠʩ.1.14. ɼʘʥʽ ʚ BIM ʫ ʤʝʞʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʜʽʷʣʴʥʽʩʪʴ, ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, 

ʢʦʤʧʝʪʝʥʮʽʾ (activities, business processes, associated competencies) (4Clicks 

Solutions, LLC, 2012 [57] ) 

ɼʣʷ ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ BIM-ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʦʙôʻʢʪʽʚ, ʊʘʙʣʠʮʷ 1.5 ʥʘʜʘʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʦʛʣʷʜ ʢʣʶʯʦʚʠʭ ʜʽʷʣʴʥʦʩʪʝʡ, ʪʠʧʽʚ ʜʘʥʠʭ, 
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ʧʝʨʝʚʘʛ ʪʘ ʚʠʢʣʠʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ð ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʊʘʙʣʠʮʷ 1.53. ɼʘʥʽ BIM ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʘ: ʧʝʨʝʚʘʛʠ ʪʘ ʚʠʢʣʠʢʠ 

ɽʪʘʧ 

ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ 

ʂʣʶʯʦʚʽ ʜʽʾ ʊʠʧʠ ʜʘʥʠʭ ʇʝʨʝʚʘʛʠ ɺʠʢʣʠʢʠ 

ʇ
ʣ
ʘ
ʥ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ

 

ɺʠʙʽʨ ʜʽʣʷʥʢʠ, 

ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, 

ʙʶʜʞʝʪʫʚʘʥʥʷ 

ʇʨʦʩʪʦʨʦʚʽ ʜʘʥʽ, 

ʪʦʧʦʛʨʘʬʽʷ, 

ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʛʨʘʤʠ, 

ʟʦʥʫʚʘʥʥʷ 

ʇʦʢʨʘʱʝʥʝ 

ʩʪʨʘʪʝʛʽʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ, 

ʪʦʯʥʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʨʘʥʥʻ 

ʚʠʷʚʣʝʥʥʷ 

ʨʠʟʠʢʽʚ 

ʅʝʧʦʚʥʦʪʘ ʜʘʥʠʭ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʟ GIS ʪʘ 

ʬʽʥʘʥʩʦʚʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

ʇ
ʨ
ʦ
ʻ
ʢ
ʪ
ʫ
ʚ
ʘ
ʥ

ʥ
 ̫

ʂʦʥʮʝʧʪʫʘʣʴʥʝ, 

ʝʩʢʽʟʥʝ ʪʘ 

ʜʝʪʘʣʴʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ 

3D-ʛʝʦʤʝʪʨʽʷ, 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʤʘʪʝʨʽʘʣʽʚ, 

ʝʥʝʨʛʝʪʠʯʥʽ 

ʤʦʜʝʣʽ, 

ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ 

ʆʧʪʠʤʽʟʘʮʽʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʚʠʷʚʣʝʥʥʷ 

ʢʦʥʬʣʽʢʪʽʚ, 

ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʜʣʷ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ 

ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ 

ʢʦʦʨʜʠʥʘʮʽʷ, 

ʩʢʣʘʜʥʽʩʪʴ ʤʦʜʝʣʽ, 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʪʘʥʜʘʨʪʘʤ 

ɹ
ʫ
ʜ
ʽ
ʚ
ʥ
ʠ
ʮ
ʪ
ʚ
ʦ

 

ʇʣʘʥʫʚʘʥʥʷ, 

ʟʘʢʫʧʽʚʣʽ, 

ʙʫʜʽʚʥʠʮʪʚʦ 

4D-ʨʦʟʢʣʘʜ, 5D-

ʚʘʨʪʽʩʪʴ, 

ʣʦʛʽʩʪʠʢʘ, ʜʘʥʽ 

QA/QC 

ɿʤʝʥʰʝʥʥʷ 

ʟʘʪʨʠʤʦʢ ʽ 

ʧʝʨʝʚʠʪʨʘʪ, 

ʢʨʘʱʘ 

ʢʦʦʨʜʠʥʘʮʽʷ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ 

ʆʥʦʚʣʝʥʥʷ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ, ʨʦʟʨʠʚ ʤʽʞ 

ʤʦʜʝʣʣʶ ʪʘ 

ʧʦʣʴʦʚʠʤʠ 

ʜʘʥʠʤʠ, ʧʨʦʙʣʝʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

BIM ʧʽʜʨʷʜʥʠʢʘʤʠ 

ɽ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʽ

 ̫

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʢʪʠʚʽʚ, 

ʤʦʥʽʪʦʨʠʥʛ, 

ʭʝʣʧʜʝʩʢ, 

ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ɼʘʥʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ ʟ ʩʝʥʩʦʨʽʚ, 

ʨʝʻʩʪʨ ʘʢʪʠʚʽʚ, 

ʰʘʙʣʦʥʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʇʽʜʚʠʱʝʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʩʪʦʾʚ, 

ʢʦʤʬʦʨʪ 

ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɯʥʪʝʛʨʘʮʽʷ ʟ 

ʟʘʩʪʘʨʽʣʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʨʠʟʠʢʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, 

ʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʜʘʥʠʭ 
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 ʇʣʘʥʦʚʝ ʪʘ 

ʘʚʘʨʽʡʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʈʦʙʦʯʽ 

ʟʘʤʦʚʣʝʥʥʷ, 

ʞʫʨʥʘʣʠ ʨʝʤʦʥʪʫ, 

ʩ̔ʪʦʨʽʷ ʟʙʦʾʚ, 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 

ʢʦʤʧʦʥʝʥʪʽʚ 

ʇʨʦʘʢʪʠʚʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥ

ʷ, ʝʢʦʥʦʤʽʷ 

ʢʦʰʪʽʚ, 

ʧʨʦʜʦʚʞʝʥʥʷ 

ʩʪʨʦʢʫ ʩʣʫʞʙʠ 

ʘʢʪʠʚʽʚ 

ʅʝʧʦʩʣʽʜʦʚʥʠʡ 

ʟʙʽʨ ʜʘʥʠʭ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʩʪʽʡʥʠʭ 

ʦʥʦʚʣʝʥʴ 

ʆ
ʧ
ʪ
ʠ
ʤ
ʽ
ʟ
ʘ
ʮ
ʽ
ʷ

 

ʋʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥ

ʥʷʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʦʱ 

ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥ

ʷ, ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʘʧʦʚʥʝʥʥʷ, 

ʢʣʶʯʦʚʽ 

ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɽʢʦʥʦʤʽʷ 

ʝʥʝʨʛʽʾ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʪʘʥʜʘʨʪʘʤ 

ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ, 

ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʩʪʦʨʫ 

ʉʢʣʘʜʥʘ ʘʥʘʣʽʪʠʢʘ, 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩ

ʪʴ ʩʠʩʪʝʤ, ʪʦʯʥʽʩʪʴ 

ʜʘʥʠʭ 

ɺ
ʠ
ʚ
ʝ
ʜ
ʝ
ʥ
ʥ
ʷ
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ʇʝʨʝʧʨʦʬʽʣʶʚʘʥ

ʥʷ, ʫʪʠʣʽʟʘʮʽʷ, 

ʧʣʘʥʫʚʘʥʥʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ɼʘʥʽ LCA, 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʚʽʪʠ 

ʧʨʦ ʩʪʘʥ 

ʉʪʽʡʢʝ 

ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʝ 

ʧʣʘʥʫʚʘʥʥʷ 

ʟʘʚʝʨʰʝʥʥʷ 

ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ 

ʅʝʧʦʚʥʽ ʽʩʪʦʨʠʯʥʽ 

ʜʘʥʽ, 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ 

ʚʣʘʩʥʦʩʪʽ 

ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʦʙôʻʢʪʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʢʪʠʚʽʚ. ʗʢ 

ʧʦʢʘʟʘʥʦ, ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʜʘʥʽ ð ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʣʘʥʫʚʘʥʥʷ ʢʘʧʽʪʘʣʫ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ð 

ʧʽʜʢʨʝʩʣʶʻ ʧʝʨʝʭʽʜ ʜʦ ʮʠʬʨʦʚʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ ʧʦʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʘʥʠʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʮʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ 

ʟʤʽʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʪʘ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ. ʎʝ ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʜʽʣʫ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻ ʢʦʥʚʝʨʛʝʥʮʽʶ çʨʦʟʫʤʥʠʭè ʩʠʩʪʝʤ ʫ BIM-

ʩʝʨʝʜʦʚʠʱʽ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʩʪʫʧʘʶʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 
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ʜʦʜʘʪʢʦʚʦ ʟʤʽʮʥʶʶʯʠ ʨʦʣʴ BIM ʷʢ ʜʠʥʘʤʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʪʽʡʢʦʛʦ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

1.4. ɯʥʪʝʛʨʘʮʽʷ çʨʦʟʫʤʥʠʭè ʩʠʩʪʝʤ (Smart Systems) ʫ BIM: ʩʠʥʝʨʛʽʾ IoT, 

SCADA ʪʘ BMS 

ʉʫʪʪʻʚʠʤ ʟʨʫʰʝʥʥʷʤ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʻ ʽʥʪʝʛʨʘʮʽʷ ʨʦʟʫʤʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ð ʟʦʢʨʝʤʘ IoT 

(Internet of Things; ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ), SCADA (Supervisory Control and Data 

Acquisition; ʉʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ),  ̔BMS (Building 

Management Systems; ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶð ʫ ʭʤʘʨʥʽ BIM-ʩʝʨʝʜʦʚʠʱʘ 

(ʈʠʩ. 1.15). ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʦʟʥʘʯʘʻ ʚʽʜʭʽʜ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ 

ʜʠʥʘʤʽʯʥʠʭ, ʙʘʛʘʪʠʭ ʥʘ ʜʘʥʽ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʧʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʣʘʪʬʦʨʤʠ BIM, ʧʦʚôʷʟʘʥʽ ʟ IoT, 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ (AI) ʪʘ GIS, ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʮʠʬʨʦʚʽ 

ʜʚʽʡʥʠʢʠ, ʟʜʘʪʥʽ ʚʽʜʪʚʦʨʶʚʘʪʠ ʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [59]. ʎʷ 

ʢʦʥʚʝʨʛʝʥʮʽʷ ʧʽʜʪʨʠʤʫʻ ʥʝ ʣʠʰʝ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʨʽʚʥʽ ʦʙôʻʢʪʽʚ, ʘ ʡ ʤʽʩʴʢʽ ʩʠʤʫʣʷʮʽʾ 

ʯʝʨʝʟ ʄʽʩʴʢʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ (City Information Models, CIM) [60]. ʎʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʦʜʝʣʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʤʽʩʴʢʦʾ ʩʪʽʡʢʦʩʪʽ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. 
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ʈʠʩ.1.15. ɯʥʪʝʛʨʘʮʽʷ çʨʦʟʫʤʥʠʭè ʩʠʩʪʝʤ (Smart Systems) ʫ BIM ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ [61]  

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (Internet of Things, IoT): ʬʫʥʜʘʤʝʥʪ ʨʦʟʫʤʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ð ʮʝ ʤʝʨʝʞʘ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʩʝʥʩʦʨʠ, 

ʧʨʠʩʪʨʦʾ ʪʘ ʩʠʩʪʝʤʠ, ʦʙʣʘʜʥʘʥʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʟʘʩʦʙʘʤʠ 

ʧʽʜʢʣʶʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʘʥʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʧʦʙʫʜʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ IoT ʜʦʟʚʦʣʷʻ ʙʫʜʽʚʣʷʤ 

çʚʽʜʯʫʚʘʪʠè ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʩʪʨʫʢʪʫʨʥʽ 

ʢʦʣʠʚʘʥʥʷ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʘʧʦʚʥʝʥʽʩʪʴ ʧʨʠʤʽʱʝʥʴ [59]. ʎʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ 

ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʘʙʦ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ, ʱʦ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʦʧʝʨʘʮʽʡ, ʧʽʜʪʨʠʤʢʫ ʧʨʦʛʥʦʟʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ (ʈʠʩ. 1.16). 

ɯʥʪʝʛʨʘʮʽʷ BIM ʟ IoT ʻ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʤ ʢʨʦʢʦʤ ʫ ʮʠʬʨʦʚʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʽʩʥʫʶʯʠʤʠ ʙʫʜʽʚʣʷʤʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (O&M) ð 

ʥʘʡʪʨʠʚʘʣʽʰʦʤʫ ʪʘ ʥʘʡʚʠʪʨʘʪʥʽʰʦʤʫ ʧʝʨʽʦʜʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ. ʗʢ 

ʧʦʚʽʜʦʤʣʷʶʪʴ Altohami ʪʘ ʽʥ.. [62], O&M ʩʢʣʘʜʘʻ ʜʦ 85% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ 
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ʧʨʦʻʢʪʫ, ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʥʘ ʧʨʘʮʶ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʦʩʪʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʨʦʪʝ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʯʘʩʪʦ 

ʟʘʣʠʰʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ, ʟʘʩʪʘʨʽʣʠʤʠ ʘʙʦ ʟʙʠʨʘʶʪʴʩʷ ʚʨʫʯʥʫ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʈʠʩ.1.16. IoT ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʘʢʪʠʚʫ [63]  

ʑʦʙ ʧʦʜʦʣʘʪʠ ʮʽ ʦʙʤʝʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ BIMïIoT ʟôʷʚʠʣʘʩʷ ʷʢ ʝʬʝʢʪʠʚʥʝ 

ʨʽʰʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʧʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʝ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʯʝʨʝʟ ʢʦʥʚʝʨʛʝʥʮʽʶ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʪʘ ʜʘʥʠʭ ʟ 

ʩʝʥʩʦʨʽʚ ʫ ʪʨʠʝʪʘʧʥʽʡ ʤʦʜʝʣʽ [62]: 

¶ ʉʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʩʭʦʚʠʱʘ ð ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʫʥʽʬʽʢʦʚʘʥʽ ʪʘ 

ʩʝʤʘʥʪʠʯʥʦ ʥʘʩʠʯʝʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ISO 16739, ISO 12006), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʚʠʪʷʛ ʜʘʥʠʭ. 

¶ ɿʙʽʨ BIM- ʪʘ ʞʠʚʠʭ ʜʘʥʠʭ ð ʘʨʭʽʪʝʢʪʫʨʥʽ, ʩʪʨʫʢʪʫʨʥʽ ʪʘ MEP-ʜʘʥʽ 

ʮʠʬʨʦʚʽʟʫʶʪʴʩʷ ʪʘ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ IoT-ʩʝʥʩʦʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʪʘ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ. 

¶ ʇʝʨʝʜʘʯʘ ʞʠʚʠʭ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʝ ð ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ HVAC, ʧʦʢʘʟʥʠʢʽʚ ʟʘʧʦʚʥʝʥʦʩʪʽ, ʣʽʯʠʣʴʥʠʢʽʚ ʝʥʝʨʛʽʾ) 
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ʧʦʚôʷʟʫʻʪʴʩʷ ʟ BIM-ʩʝʨʝʜʦʚʠʱʝʤ ʯʝʨʝʟ API ʪʘ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʘʢʪʫʘʣʴʥʽ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ. 

ʆʢʨʽʤ ʪʝʭʥʽʯʥʦʛʦ ʘʩʧʝʢʪʫ, ʽʥʪʝʛʨʘʮʽʷ BIM ʟ IoT ʻ ʢʦʥʮʝʧʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ 

ʙʫʜʽʚʝʣʴʥʽ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʚʩʝ ʩʢʣʘʜʥʽʰʠʤʠ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʙʝʟʧʝʢʠ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦ 

ʜʠʥʘʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʢʝʨʦʚʘʥʠʭ ʜʘʥʠʤʠ, ʜʝ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʩʠʤʫʣʷʮʽʾ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʧʣʘʥʫʚʘʪʠ ʩʮʝʥʘʨʽʾ. ʎʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʷʢʝ ʥʠʥʽ 

ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʣʷʭ [62, 64]. 

ʂʦʣʠ IoT ʽʥʪʝʛʨʦʚʘʥʠʡ ʽʟ BIM, ʚʽʥ ʩʪʚʦʨʶʻ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʮʠʬʨʦʚʦʶ 

ʤʦʜʝʣʣʶ ʪʘ ʬʽʟʠʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʉʝʥʩʦʨʠ IoT, ʚʙʫʜʦʚʘʥʽ ʫ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʫ BIM-ʧʣʘʪʬʦʨʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʧʨʫʞʝʥʥʷ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʟʘʧʦʚʥʝʥʽʩʪʴ 

ʧʨʠʤʽʱʝʥʴ [61, 65]. ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ: 

¶ ɺʠʷʚʣʷʪʠ ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʘʙʦ ʧʨʦʩʪʦʨʫ; 

¶ ʄʦʜʝʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʣʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ; 

¶ ɿʘʧʫʩʢʘʪʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʚʪʨʫʯʘʥʥʷ ʫ ʨʘʟʽ ʘʥʦʤʘʣʽʡ (ʥʘʧʨʠʢʣʘʜ, ʫ ʟʦʥʘʭ, 

ʩʭʠʣʴʥʠʭ ʜʦ ʩʪʠʭʽʡʥʠʭ ʣʠʭ); 

¶ ɯʥʬʦʨʤʫʚʘʪʠ ʧʨʦ ʨʽʰʝʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ð ʚʽʜ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʻ çʩʘʤʦʫʩʚʽʜʦʤʣʝʥʘè ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʝ BIM ʬʫʥʢʮʽʦʥʫʻ 

ʥʝ ʣʠʰʝ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʷʢ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʥʠʡ ʮʠʬʨʦʚʠʡ 

ʜʚʽʡʥʠʢ, ʱʦ ʩʧʨʠʷʻ ʫʧʨʘʚʣʽʥʥʶ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ.. 

ʇʨʦʪʝ ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʚʥʽ ʚʠʢʣʠʢʠ. ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʛʝʪʝʨʦʛʝʥʥʠʭ 

ʩʠʩʪʝʤ, ʢʽʙʝʨʙʝʟʧʝʢʘ ʪʘ ʧʦʪʨʝʙʘ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʷʭ ʻ ʧʦʩʪʽʡʥʠʤʠ 

ʙʘʨôʻʨʘʤʠ. ɼʣʷ ʧʦʚʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ ʨʦʟʫʤʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʝʦʙʭʽʜʥʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ, ʥʘʜʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʪʘ ʽʥʚʝʩʪʠʮʽʾ ʫ ʧʽʜʛʦʪʦʚʢʫ 

ʧʝʨʩʦʥʘʣʫ [61, 66]. ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʽʥʪʝʛʨʘʮʽʾ BIMïIoT ʚʢʣʶʯʘʶʪʴ: 
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¶ ʂʽʙʝʨʙʝʟʧʝʢʘ: ʧʦʪʽʢ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʦʪʨʝʙʫʻ 

ʥʘʜʽʡʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ: ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʩʧʽʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ; 

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ: ʚʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʪʝʭʥʽʯʥʘ 

ʩʢʣʘʜʥʽʩʪʴ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ; 

¶ ʇʨʦʙʣʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʾ: ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦʪʨʝʙʫʻ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫ ʩʬʝʨʘʭ ɯʊ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʽʥʪʝʛʨʘʮʽʷ IoT ʪʘ BIM ð ʮʝ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʘ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʡ ʢʨʦʢ ʫ ʪʦʤʫ, ʷʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʻʢʪʫʻʪʴʩʷ, 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʘ ʫʧʨʘʚʣʷʻʪʴʩʷ. ɺʙʫʜʦʚʫʶʯʠ ʧʦʪʦʢʠ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚ 

ʩʪʨʫʢʪʫʨʫ ʧʦʙʫʜʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʧʽʜʪʨʠʤʫʻ ʥʝ ʣʠʰʝ 

ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʡ ʰʠʨʰʽ ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʽʡʢʦʩʪʽ ʪʘ ʦʨʽ 

SCADA-ʩʠʩʪʝʤʠ ʫ BIM-ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ: ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʋ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʨʝʙʠ ʚ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ (Supervisory Control and Data Acquisition, SCADA) ʩʪʘʶʪʴ 

ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ BIM. ʊʨʘʜʠʮʽʡʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʧʨʦʤʠʩʣʦʚʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʢʦʤʫʥʘʣʴʥʠʤʠ ʧʦʩʣʫʛʘʤʠ, 

SCADA-ʧʣʘʪʬʦʨʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʨʦʟʫʤʥʽ ʙʫʜʽʚʝʣʴʥʽ ʝʢʦʩʠʩʪʝʤʠ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʢʦʥʪʨʦʣʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʬʽʟʠʯʥʠʭ ʘʢʪʠʚʽʚ. ɰʭ ʟʜʘʪʥʽʩʪʴ 

ʮʝʥʪʨʘʣʽʟʫʚʘʪʠ ʪʝʣʝʤʝʪʨʠʯʥʽ ʜʘʥʽ, ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʘʥʜʥʽ ʜʽʾ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ 

ʩʠʩʪʝʤ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʮʽʣʷʤʠ BIM ð ʦʩʦʙʣʠʚʦ ʥʘ ʝʪʘʧʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ [67]. 

ʋ ʩʚʦʾʡ ʦʩʥʦʚʽ SCADA-ʩʠʩʪʝʤʠ ʧʦʻʜʥʫʶʪʴ ʧʦʣʴʦʚʽ ʩʝʥʩʦʨʠ, ʚʽʜʜʘʣʝʥʽ 

ʪʝʨʤʽʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ (remote terminal units, RTUs) ʘʙʦ ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʛʽʯʥʽ 

ʢʦʥʪʨʦʣʝʨʠ (programmable logic controllers, PLCs), ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʪʘ ʽʥʪʝʨʬʝʡʩ çʣʶʜʠʥʘ-ʤʘʰʠʥʘè (human-machine interface, HMI). ʉʝʥʩʦʨʠ ʬʽʢʩʫʶʪʴ 
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ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʘʙʦ ʚʠʪʨʘʪʘ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ RTU ʘʙʦ PLC 

([68]; ʈʠʩ. 1.17). ɼʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʥʘ HMI, ʜʝ 

ʦʧʝʨʘʪʦʨʠ ʤʦʞʫʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʾʭ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. ʊʘʢʘ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʪʘʢ ʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʝʘʢʮʽʾ, ʜʦʟʚʦʣʷʶʯʠ ʩʚʦʻʯʘʩʥʦ ʚʪʨʫʯʘʪʠʩʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʣʘʚʥʫ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤ. 

 

Figure 17. ɹʘʟʦʚʘ ʜʽʘʛʨʘʤʘ SCADA [68] : sensors, remote terminal units RTUs, 

programmable logic controllers PLCs, human-machine interface HMI (ʩʝʥʩʦʨʠ, 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʛʽʯʥʽ ʢʦʥʪʨʦʣʝʨʠ, ʽʥʪʝʨʬʝʡʩ 

çʣʁʜʠʥʘ-ʤʘʰʠʥʘè) 

ʇʨʦʻʢʪʫʚʘʥʥʷ SCADA-ʩʠʩʪʝʤʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʙʦʨʫ 

ʦʙʣʘʜʥʘʥʥʷ, ʩʫʤʽʩʥʦʛʦ ʟ ʫʤʦʚʘʤʠ ʤʘʡʜʘʥʯʠʢʘ, ʥʘʜʽʡʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʪʘ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʣʦʛʽʢʠ ʢʝʨʫʚʘʥʥʷ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ 

ʧʦʪʨʝʙ ʧʨʦʻʢʪʫ. ʂʽʙʝʨʙʝʟʧʝʢʘ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʽʩʪʴ ʪʘʢʦʞ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʮʠʬʨʦʚʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʘ SCADA ð ʯʘʩʪʦ ʫʟʛʦʜʞʝʥʘ ʟ Purdue Enterprise Reference 

Architecture (PERA) [69] ð ʦʭʦʧʣʶʻ ʨʽʚʥʽ ʚʽʜ 0 (ʧʦʣʴʦʚʽ ʧʨʠʩʪʨʦʾ) ʜʦ 4 (ʙʽʟʥʝʩ-

ʩʠʩʪʝʤʠ), ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʛʘʨʘʥʪʫʻ ʧʦʩʣʽʜʦʚʥʠʡ ʧʦʪʽʢ 
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ʜʘʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ([70], ʈʠʩ. 

1.18): 

¶ ʈʽʚʝʥʴ 0 ï ʇʦʣʴʦʚʽ ʧʨʠʩʪʨʦʾ (Field Devices): ʮʝʡ ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ ʚʢʣʶʯʘʻ 

ʬʽʟʠʯʥʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ ʩʝʥʩʦʨʠ, ʱʦ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʢʦʥʪʨʦʣʴʥʽ ʜʽʾ 

ʥʘ ʦʩʥʦʚʽ ʢʦʤʘʥʜ ʩʠʩʪʝʤʠ. 

¶ ʈʽʚʝʥʴ 1 ï ʇʨʷʤʠʡ ʢʦʥʪʨʦʣʴ (Direct Control): ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʣʦʢʘʣʴʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ PLC ʽ RTU, ʚʟʘʻʤʦʜʽʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʦʣʴʦʚʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ, ʟʙʠʨʘʻ ʜʘʥʽ ʩʝʥʩʦʨʽʚ ʪʘ ʧʦʜʘʻ ʩʠʛʥʘʣʠ ʥʘ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ, ʯʘʩʪʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʘʙʦ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʟʘʚʜʘʥʴ. 

¶ ʈʽʚʝʥʴ 2 ï ʃʦʢʘʣʴʥʠʡ ʥʘʛʣʷʜ (Local Supervision): ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʠ 

ʥʘʛʣʷʜʫ, ʱʦ ʢʦʦʨʜʠʥʫʶʪʴ ʪʘ ʤʦʥʽʪʦʨʷʪʴ ʢʦʥʪʨʦʣʝʨʠ ʨʽʚʥʷ 1. ʄʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʠʚʦʛʘʤʠ, ʙʘʟʦʚʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʣʦʢʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

¶ ʈʽʚʝʥʴ 3 ï ʂʦʥʪʨʦʣʴ ʥʘ ʨʽʚʥʽ ʤʘʡʜʘʥʯʠʢʘ (Site-Wide Control): 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ ʢʦʥʩʦʣʽʜʫʶʪʴ ʜʘʥʽ ʟ ʫʩʽʻʾ ʜʽʣʷʥʢʠ ʯʠ ʦʙôʻʢʪʘ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʨʽʚʥʝʚʠʡ ʢʦʥʪʨʦʣʴ, ʟʚʽʪʥʽʩʪʴ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ HMI, 

ʧʽʜʪʨʠʤʫʶʯʠ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʟ ʢʦʤʧʣʝʢʩʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 

¶ ʈʽʚʝʥʴ 4 ï ʋʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʮʽʷʤʠ (Operations Management): 

ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʻʜʥʫʻ ʨʝʘʣʴʥʽ ʦʧʝʨʘʮʽʾ 

ʟ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ. ʄʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʢʣʘʜʽʚ, ʣʦʛʽʩʪʠʢʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ. 

¶ ʈʽʚʝʥʴ 5 ï ʂʦʨʧʦʨʘʪʠʚʥʽ ɯʊ-ʩʠʩʪʝʤʠ (Enterprise IT, ʧʦʟʘ SCADA): ʭʦʯʘ 

ʟʘʟʚʠʯʘʡ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʜʦʤʝʥʫ SCADA, ʚʢʣʶʯʘʻ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʝʨʚʽʩʠ, ʪʘʢʽ ʷʢ HR-

ʩʠʩʪʝʤʠ, CRM, ʚʥʫʪʨʽʰʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʫ, ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʝʥʽ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʜʘʪʘ-ʮʝʥʪʨʘʭ. 
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ʈʠʩ.2.18. ʈʽʚʥʽ ʘʨʭʽʪʝʢʪʫʨʠ SCADA-ʩʠʩʪʝʤʠ [70]  

ʉʫʯʘʩʥʽ SCADA-ʩʠʩʪʝʤʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʩʚʦʾ ʧʦʯʘʪʢʦʚʽ ʬʫʥʢʮʽʾ 

ʙʘʟʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʦʥʠ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʭʤʘʨʥʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ, ʧʣʘʪʬʦʨʤʘʤʠ IoT ʪʘ edge computing, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʠʩʪʘʥʮʽʡʥʝ 

ʫʧʨʘʚʣʽʥʥʷ, ʤʘʩʰʪʘʙʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʽ ʫ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʷʢ ʝʥʝʨʛʝʪʠʢʘ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʪʨʘʥʩʧʦʨʪ, ʜʝ ʚʽʜʤʦʚʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʚʪʨʘʪ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ. ʋ ʪʘʢʠʭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ SCADA-

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʘ ʡ 

ʨʦʟʚʠʪʦʢ ʩʪʽʡʢʦʾ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʜʘʣʝʥʠʭ ʘʙʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʟʦʥʘʭ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʩʪʘʨʽʣʠʭ ʤʦʥʦʣʽʪʥʠʭ ʘʨʭʽʪʝʢʪʫʨ, ʩʫʯʘʩʥʽ SCADA-

ʧʣʘʪʬʦʨʤʠ ʤʦʜʫʣʴʥʽ, ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʪʦʢʦʣʠ 

ʟʚôʷʟʢʫ ʪʘ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʠ. ʄʦʜʫʣʴʥʽʩʪʴ ʩʧʨʦʱʫʻ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʮʠʬʨʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʢʣʶʯʘʶʯʠ BIM, GIS ʪʘ ʘʥʘʣʽʪʠʢʫ ʥʘ ʦʩʥʦʚʽ AI. ʍʦʯʘ ʪʨʘʜʠʮʽʡʥʽ 

SCADA ʧʦʢʣʘʜʘʣʠʩʷ ʥʘ ʜʨʦʪʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʫʯʘʩʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʩʝ 

ʯʘʩʪʽʰʝ ʧʽʜʪʨʠʤʫʶʪʴ ʙʝʟʜʨʦʪʦʚʝ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʝʥʫ ʣʦʛʽʢʫ, ʚʽʜʧʦʚʽʜʘʶʯʠ 

ʧʨʠʥʮʠʧʘʤ ʨʦʟʫʤʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [68]. 
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ʋ ʙʫʜʽʚʝʣʴʥʦʤʫ ʩʝʢʪʦʨʽ SCADA-ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʽ ʦʧʝʨʘʮʽʡʥʽ 

ʧʝʨʝʚʘʛʠ [67]. ɺʦʥʠ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ, ʤʽʥʽʤʽʟʫʶʪʴ ʯʘʩ ʧʨʦʩʪʦʶ 

ʟʘʚʜʷʢʠ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʶ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʥʦʟʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʧʦʚʽʱʝʥʥʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ð ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠ ʘʥʦʤʘʣʽʷʭ, 

ʪʘʢʠʭ ʷʢ ʧʝʨʝʛʨʽʚ ʯʠ ʚʠʪʽʢ ʛʘʟʫ ð ʟʥʠʞʫʶʪʴ ʟʥʦʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʽʜʚʠʱʫʶʪʴ ʙʝʟʧʝʢʫ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. ɿ ʯʘʩʦʤ ʦʧʪʠʤʽʟʘʮʽʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʧʨʠʷʶʪʴ ʟʥʘʯʥʽʡ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ. 

ʂʣʶʯʦʚʠʤ ʧʨʦʛʨʝʩʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ SCADA ʟ BIM [67]. ʎʷ ʚʟʘʻʤʦʜʽʷ 

ʧʝʨʝʪʚʦʨʶʻ ʩʪʘʪʠʯʥʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʥʘ ʜʠʥʘʤʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʚʙʫʜʦʚʫʶʯʠ ʜʘʥʽ ʩʝʥʩʦʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʧʨʫʛʘ ʘʙʦ ʪʠʩʢ, 

ʫ 3D-ʧʨʦʩʪʦʨʦʚʠʡ ʢʦʥʪʝʢʩʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʧʽʜʪʨʠʤʫʻ ʥʝ 

ʣʠʰʝ ʚʽʟʫʘʣʴʥʫ ʘʥʘʣʽʪʠʢʫ, ʘ ʡ ʧʨʦʛʥʦʟʥʝ ʚʪʨʫʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ 

ʦʧʝʨʘʪʠʚʥʝ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʨʘʢʪʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ 

SCADA ʟ BIM ʪʘ ʮʠʬʨʦʚʠʤʠ ʜʚʽʡʥʠʢʘʤʠ ʫ ʧʽʜʩʪʘʥʮʽʷʭ ʩʝʨʝʜʥʴʦʾ ʪʘ ʥʠʟʴʢʦʾ 

ʥʘʧʨʫʛʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʞʠʚʽ ʝʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ ʫ BIM-

ʩʝʨʝʜʦʚʠʱʽ, ʧʽʜʪʨʠʤʫʶʯʠ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʙʝʟʧʝʢʫ [71]. ɸʥʘʣʦʛʽʯʥʦ, 

ʜʠʥʘʤʽʯʥʽ BIM-ʤʦʜʝʣʽ, ʧʦʚôʷʟʘʥʽ ʟ SCADA, ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʢʨʘʥʽʚ, ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʚʘʪʠ ʛʨʘʬʽʢ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʧʘʨʘʜʠʛʤʦʶ (Dynamic Digital Twin), ʜʝ BIM ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʩʪʘʪʠʯʥʠʤ ʘʨʪʝʬʘʢʪʦʤ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʩʪʘʻ ʩʠʩʪʝʤʦʶ, ʱʦ ʘʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻ ʫʤʦʚʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠ [72]. SCADA-ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʙʦʪʠ HVAC, ʫʧʨʘʚʣʽʥʥʷ ʪʚʝʨʜʽʥʥʷʤ ʙʝʪʦʥʫ ʪʘ ʧʦʪʦʢʦʤ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ BIM ʮʽ ʟʘʩʪʦʩʫʥʢʠ ʦʪʨʠʤʫʶʪʴ 

ʢʦʥʪʝʢʩʪʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [67]. 

ʇʨʦʪʝ ʟʘʣʠʰʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʧʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ [73]. ʌʨʘʛʤʝʥʪʦʚʘʥʽ 

ʝʢʦʩʠʩʪʝʤʠ ʦʙʣʘʜʥʘʥʥʷ, ʯʘʩʪʽ ʟʤʽʥʠ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ʪʘ ʨʽʟʥʽ ʩʪʘʥʜʘʨʪʠ 

ʢʦʤʫʥʽʢʘʮʽʾ ʫʩʢʣʘʜʥʶʶʪʴ ʙʝʟʰʦʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ 

ʧʦʪʨʝʙʫʻ ʽʥʚʝʩʪʠʮʽʡ ʫ ʤʦʜʫʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʧʨʦʪʦʢʦʣʽʚ 
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ʟʚôʷʟʢʫ ʪʘ ʮʽʣʴʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. ʂʽʙʝʨʙʝʟʧʝʢʘ ʪʘʢʦʞ ʻ ʢʣʶʯʦʚʠʤ 

ʘʩʧʝʢʪʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʥʘʜʽʡʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ, ʙʝʟʧʝʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʠʩʪʨʦʾʚ ʥʘ ʧʦʣʴʦʚʦʤʫ ʨʽʚʥʽ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ SCADA-ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʚʘʪʠʤʫʪʴ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʫʤʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʪʝʧʝʨ ʧʽʜʪʨʠʤʫʶʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ. ʂʦʥʚʝʨʛʝʥʮʽʷ ʟ AI ʪʘ ʤʘʰʠʥʥʠʤ ʥʘʚʯʘʥʥʷʤ 

ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʤ ʧʝʨʝʡʪʠ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ 

ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʊʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (Augmented Reality, 

AR) ʧʦʯʠʥʘʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, 

ʪʦʜʽ ʷʢ IoT-ʧʨʠʩʪʨʦʾ ʨʦʟʰʠʨʶʶʪʴ ʩʧʝʢʪʨ ʚʠʤʽʨʶʚʘʥʠʭ ʟʤʽʥʥʠʭ ð ʚʽʜ ʩʪʨʫʢʪʫʨʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʦʚʥʝ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ 

ʥ̔ʪʝʛʨʘʮʽʾ SCADA ʪʘ BIM ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʩʝʤʘʥʪʠʯʥʠʭ 

ʬʨʝʡʤʚʦʨʢʽʚ ʪʘ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʘʥʠʭ [74]. ʋʟʛʦʜʞʝʥʥʷ ʪʝʣʝʤʝʪʨʽʾ 

SCADA ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʙôʻʢʪʽʚ BIM ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʤʽʩʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʘʜʘʧʪʠʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʎʝʡ ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ ʰʠʨʰʝ 

ʙʘʯʝʥʥʷ ʢʦʥʮʝʧʮʽʾ Big BIM Data, ʜʝ SCADA ʞʠʚʠʪʴ ʭʤʘʨʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʨʘʪʝʛʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɯʥʪʝʛʨʘʮʽʷ 

SCADA ʫ BIM ʩʪʚʦʨʶʻ ʢʽʙʝʨ-ʬʽʟʠʯʥʫ ʝʢʦʩʠʩʪʝʤʫ, ʜʝ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʻ ʥʝ ʧʨʦʩʪʦ 

ʧʘʩʠʚʥʠʤʠ ʟʘʧʠʩʘʤʠ, ʘ ʘʢʪʠʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʦʧʝʨʘʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ. ʊʘʢʘ 

ʩʠʥʝʨʛʽʷ ʥʘʜʘʻ ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ ʢʦʥʪʝʢʩʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ BIMïSCADA ʩʪʘʥʝ ʦʩʥʦʚʦʶ ʥʘʩʪʫʧʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ (Building Management Systems, BMS), 

ʢʦʦʨʜʠʥʫʶʯʠ ʨʽʟʥʽ ʧʽʜʩʠʩʪʝʤʠ ð ʪʘʢʽ ʷʢ HVAC, ʦʩʚʽʪʣʝʥʥʷ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʙʝʟʧʝʢʘ ð ʫ ʻʜʠʥʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʈʦʣʴ BMS ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʟ BIM 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ (Building Management Systems, BMS), ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʷʢ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʽʚʝʣʴ (Building Automation Systems, BAS) ʘʙʦ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʽʚʝʣʴ (Building Automation Control Systems, 
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BACS) ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʷʢʽ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʘ ʪʘ ʧʽʜʩʠʩʪʝʤ ʯʝʨʝʟ ʩʝʥʩʦʨʠ ʪʘ ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ, ʟʙʠʨʘʶʯʠ ʜʘʥʽ ʧʨʦ ʨʦʙʦʪʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʚʠʢʦʥʫʶʯʠ ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʠʟʥʘʯʝʥʫ ʣʦʛʽʢʫ ʢʝʨʫʚʘʥʥʷ ([75], ʈʠʩ.1.19). ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʥʽʚ ʦʩʚʽʪʣʝʥʥʷ, ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʪʘ 

ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʷʢʽ ʨʘʥʽʰʝ ʢʝʨʫʚʘʣʠʩʷ ʦʢʨʝʤʦ. ʉʫʯʘʩʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

BMS ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ: ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʬʦʨʪ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʧʨʦʱʫʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʥʘʜʘʶʪʴ ʢʦʨʠʩʥʽ ʜʘʥʽ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʫʜʽʚʣʽ [76]. ʋ ʧʦʻʜʥʘʥʥʽ ʟ BIM BMS ʦʪʨʠʤʫʻ ʧʨʦʩʪʦʨʦʚʦ-

ʢʦʥʪʝʢʩʪʫʘʣʽʟʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ 

ʫʧʨʘʚʣʷʪʠ ʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʽʥʪʫʾʪʠʚʥʝ 3D-ʩʝʨʝʜʦʚʠʱʝ. ɿʘʤʽʩʪʴ ʧʝʨʝʛʣʷʜʫ 

ʨʦʟʨʽʟʥʝʥʠʭ ʧʘʥʝʣʝʡ ʢʝʨʫʚʘʥʥʷ, ʤʝʥʝʜʞʝʨʠ ʦʙôʻʢʪʽʚ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʮʠʬʨʦʚʠʤʠ ʜʚʽʡʥʠʢʘʤʠ ʘʢʪʠʚʽʚ ʽ ʧʨʠʤʽʱʝʥʴ, ʚʽʟʫʘʣʽʟʫʶʯʠ ʧʦʪʦʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ 

ʷʢ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʝʥʴ CO2 ʘʙʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʫ 

ʛʝʦʤʝʪʨʠʯʥʽʡ ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ. ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʩʧʨʠʷʻ ʧʨʠʡʥʷʪʪʶ ʦʙˇʨʫʥʪʦʚʘʥʽʰʠʭ 

ʨʽʰʝʥʴ ʪʘ ʰʚʠʜʰʦʤʫ ʨʝʘʛʫʚʘʥʥʶ, ʦʩʦʙʣʠʚʦ ʚ ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʘʭ, ʪʘʢʠʭ ʷʢ ʣʽʢʘʨʥʽ, 

ʘʝʨʦʧʦʨʪʠ ʯʠ ʚʠʩʦʢʦʧʦʚʝʨʭʦʚʽ ʦʬʽʩʥʽ ʙʫʜʽʚʣʽ. ʉʫʯʘʩʥʽ ʧʣʘʪʬʦʨʤʠ BMS 

ʧʨʦʧʦʥʫʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʽʥʪʝʛʨʘʮʽʶ IoT-

ʧʨʠʩʪʨʦʾʚ ʪʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ [76]. ʋ ʪʘʢʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʷʭ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ HVAC, ʜʝʪʝʢʪʦʨʽʚ ʨʫʭʫ ʘʙʦ ʩʦʥʷʯʥʠʭ ʽʥʚʝʨʪʦʨʽʚ 

ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ BMS, ʷʢʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʘʙʦ 

ʥʘʜʩʠʣʘʪʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʂʦʣʠ ʮʷ ʽʥʬʦʨʤʘʮʽʷ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ BIM-ʤʦʜʝʣʽ, ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ð ʚʽʜ ʽʥʞʝʥʝʨʽʚ ʜʦ ʤʝʥʝʜʞʝʨʽʚ 

ʦʙôʻʢʪʽʚ ð ʦʪʨʠʤʫʶʪʴ ʧʨʦʟʦʨʽʩʪʴ ʦʧʝʨʘʮʽʡ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʷʭ 

[77]. 
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ʈʠʩ.1.19. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ (Building Management Systems, BMS) 

[76] : HVAC Maintenance services, Fire detection & alarm, security &access control, 

digital video manager, intrusion detection, mechanical maintenance, enterprise system 

integration, light control & retrofit, smoke control, indoor air quality services, water 

management,  energy information management, on-site technical service (ʇʦʩʣʫʛʠ ʟ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ, ʧʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʷ, ʙʝʟʧʝʢʘ ʪʘ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, 

ʮʠʬʨʦʚʠʡ ʚʽʜʝʦʤʝʥʝʜʞʝʨ, ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʤʝʭʘʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʽʥʪʝʛʨʘʮʽʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʩʚʽʪʣʝʥʥʷ, 

ʢʦʥʪʨʦʣʴ ʜʠʤʫ, ʧʦʩʣʫʛʠ ʟ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ 

ʤʽʩʮʽ) 

ɸʨʭʽʪʝʢʪʫʨʘ BMS ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʨʽʚʥʽ: ʧʦʣʴʦʚʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ (ʈʠʩ.1.20). ʅʘ ʧʦʣʴʦʚʦʤʫ ʨʽʚʥʽ ʨʽʟʥʽ ʩʝʥʩʦʨʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʝʡ, ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ) ʪʘ 

ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʧʘʥʠ, ʟʘʩʣʽʥʢʠ) ʚʟʘʻʤʦʜʽʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ʙʫʜʽʚʣʽ, ʟʙʠʨʘʶʯʠ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʚʠʢʦʥʫʶʯʠ ʢʝʨʫʶʯʽ ʜʽʾ. ʎʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʝʨʝʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʜʝ ʧʨʦʛʨʘʤʦʚʘʥʽ 
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ʢʦʥʪʨʦʣʝʨʠ ð ʯʘʩʪʦ Direct Digital Controllers (DDC) ð ʘʛʨʝʛʫʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ 

ʜʘʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʫʤʦʚʘʤʠ. ʂʦʥʪʨʦʣʝʨʠ ʚʠʜʘʶʪʴ ʢʦʤʘʥʜʠ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʶʶʯʠ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʦʪʦʢʫ ʘʙʦ ʛʨʘʬʽʢʠ ʦʩʚʽʪʣʝʥʥʷ. ʎʝʡ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʶ ʩʠʩʪʝʤ. ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ð ʫʧʨʘʚʣʽʥʩʴʢʠʡ, ʷʢʠʡ ʥʘʜʘʻ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (GUI) ʯʝʨʝʟ Human-Machine Interfaces (HMI) ʘʙʦ ʚʝʙ-

ʜʦʜʘʪʢʠ. ʎʝʡ ʨʽʚʝʥʴ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ, 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʠʚʦʛʠ ʪʘ ʧʨʠʡʤʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ ʦʧʝʨʘʮʽʡʥʽ ʨʽʰʝʥʥʷ. ʉʫʯʘʩʥʽ 

ʧʣʘʪʬʦʨʤʠ BMS ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ ʘʥʘʣʽʟ ʪʨʝʥʜʽʚ, ʽʥʩʪʨʫʤʝʥʪʠ ʟʚʽʪʥʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʱʦ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ AI ʪʘ 

ʧʨʦʛʥʦʟʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [78]. 

ɸʧʘʨʘʪʥʘ ʦʩʥʦʚʘ BMS ʚʢʣʶʯʘʻ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʝʥʽ ʫ 

ʤʘʰʠʥʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʱʦ ʮʝʥʪʨʘʣʽʟʫʶʪʴ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʽ ʣʦʛʽʢʫ ʢʦʥʪʨʦʣʝʨʽʚ 

[75]. ʉʝʥʩʦʨʠ ʧʦ ʚʩʽʡ ʙʫʜʽʚʣʽ ʚʽʜʩʪʝʞʫʶʪʴ ʟʤʽʥʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ ʪʘ ʣʽʯʠʣʴʥʠʢʠ ʟʜʽʡʩʥʶʶʪʴ ʣʦʢʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ. 

ʂʦʤʧʦʥʝʥʪʠ ʟôʻʜʥʘʥʽ ʯʝʨʝʟ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʜʨʦʪʦʚʦʶ (ʥʘʧʨʠʢʣʘʜ, Ethernet) ʘʙʦ ʙʝʟʜʨʦʪʦʚʦʶ (ʥʘʧʨʠʢʣʘʜ, Zigbee, Wi-Fi) 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʤʦʛ. ʋ ʚʠʧʘʜʢʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʙʝʟʜʨʦʪʦʚʽ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟ ʤʝʥʰʠʤ 

ʚʪʨʫʯʘʥʥʷʤ ʫ ʜʽʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʂʦʤʫʥʽʢʘʮʽʷ ʤʽʞ 

ʢʦʤʧʦʥʝʥʪʘʤʠ BMS ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

BACnet ʪʘ Modbus, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʤʽʩʥʽʩʪʴ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʚʠʨʦʙʥʠʢʽʚ [78]. 

ʎʽ ʧʨʦʪʦʢʦʣʠ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʩʪʨʫʢʪʫʨʫʶʪʴʩʷ, ʦʙʤʽʥʶʶʪʴʩʷ ʪʘ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ 

ʜʘʥʽ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʘʨʠʤ ʩʠʩʪʝʤʘʤ ʥʘʜʽʡʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʫʯʘʩʥʠʤʠ IoT-

ʧʨʠʩʪʨʦʷʤʠ. ɿʦʢʨʝʤʘ, BACnet ʩʪʘʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʫ 

ʩʝʨʝʜʦʚʠʱʘʭ ʨʦʟʫʤʥʠʭ ʙʫʜʽʚʝʣʴ ʟʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʽʥʪʝʛʨʘʮʽʾ HVAC, ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʙʝʟʧʝʢʠ. 
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controllers, building equipment and sensors (ʢʦʤʘʥʜʠ, ʜʘʥʽ, ʩʝʨʚʝʨʠ BMS, 

ʢʦʥʪʨʦʣʝʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʙʫʜʽʚʝʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʘʪʯʠʢʠ) 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ BMS ʧʨʠʥʦʩʠʪʴ ʯʠʩʣʝʥʥʽ ʦʧʝʨʘʮʽʡʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ([78]; ʊʘʙʣʠʮʷ 1.6). ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʝʨʝʚʘʛ ʻ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ɼʦʙʨʝ ʽʥʪʝʛʨʦʚʘʥʠʡ BMS ʘʚʪʦʤʘʪʠʟʫʻ ʪʘ ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ 

ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ HVAC, ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʄʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʝʡ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʢʝʨʫʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷʤ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ ʟʘ ʧʦʪʨʝʙʦʶ 

ʜʦʟʚʦʣʷʻ ʪʦʥʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʢʦʰʪʽʚ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʆʢʨʽʤ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ, BMS ʧʽʜʚʠʱʫʻ ʢʦʤʬʦʨʪ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʽʜʪʨʠʤʫʶʯʠ ʩʪʘʙʽʣʴʥʽ 
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ʚʥʫʪʨʽʰʥʽ ʫʤʦʚʠ. ɸʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʩʪʚʦʨʶʻ ʙʽʣʴʰ ʟʜʦʨʦʚʝ ʪʘ ʧʨʦʜʫʢʪʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ʂʨʽʤ ʪʦʛʦ, BMS ʩʧʨʠʷʻ ʙʝʟʧʝʮʽ, ʽʥʪʝʛʨʫʶʯʠ ʘʚʘʨʽʡʥʽ ʩʠʩʪʝʤʠ ð ʪʘʢʽ 

ʷʢ ʜʘʪʯʠʢʠ ʜʠʤʫ ʪʘ ʧʦʞʝʞʥʽ ʩʠʛʥʘʣʽʟʘʮʽʾ ð ʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʧʣʘʪʬʦʨʤʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʪʘ ʩʢʦʦʨʜʠʥʦʚʘʥʝ ʨʝʘʛʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʢʨʠʪʠʯʥʠʭ ʧʦʜʽʡ. 

ʈʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʽ ʩʘʤʦʢʦʨʝʢʮʽʷ ʪʘʢʦʞ ʟʥʠʞʫʶʪʴ ʨʠʟʠʢ ʟʙʦʾʚ ʩʠʩʪʝʤʠ. 

ʆʧʝʨʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʻ ʱʝ ʦʜʥʽʻʶ ʢʣʶʯʦʚʦʶ ʧʝʨʝʚʘʛʦʶ. BMS ʜʦʧʦʤʘʛʘʻ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ, 

ʩʧʨʠʷʶʯʠ ʧʨʦʛʥʦʟʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʪʘ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʶ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʄʝʥʝʜʞʝʨʠ ʦʙôʻʢʪʽʚ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ, ʱʦ ʩʧʨʦʱʫʻ 

ʧʨʦʭʦʜʞʝʥʥʷ ʘʫʜʠʪʽʚ ʪʘ ʧʽʜʪʨʠʤʫʻ ʩʪʨʘʪʝʛʽʯʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɼʦʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʦʩʦʙʣʠʚʦ ʞʦʨʩʪʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʽʚ, 

ʪʘʢʦʞ ʩʧʨʦʱʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʡ ʟʚʽʪʥʦʩʪʽ, ʧʽʜʚʠʱʫʶʯʠ ʝʢʦʣʦʛʽʯʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʪʘ ʾʭ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, BMS ʧʦʢʨʘʱʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, ʚʽʜʩʪʝʞʫʶʯʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʨʦʮʝʩʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 55000. ʇʽʜʚʠʱʝʥʘ ʙʝʟʧʝʢʘ, ʪʘʢʘ ʷʢ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʛʘʨʘʥʪʫʻ ʟʘʭʠʩʪ ʷʢ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʊʘʙʣʠʮʷ 1.6. ɯʥʪʝʛʨʘʮʽʷ BMS: ʧʝʨʝʚʘʛʠ ʪʘ ʚʠʢʣʠʢʠ 

ʂʘʪʝʛʦʨʽʷ ʇʝʨʝʚʘʛʠ ɺʠʢʣʠʢʠ 

ʋʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʽʻʶ 

- ɿʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʘʮʽʶ - 

ɿʤʝʥʰʝʥʥʷ ʨʘʭʫʥʢʽʚ ʟʘ 

ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ 

- ʉʪʘʨʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʩʫʤʽʩʥʠʤʠ - ʉʢʣʘʜʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʟ ʽʩʥʫʶʯʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ʂʦʤʬʦʨʪ 

ʢʦʨʠʩʪʫʚʘʯʽʚ 

- ʉʪʘʙʽʣʴʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʢʣʽʤʘʪ 

- ɸʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʩʫʪʥʦʩʪʽ ʘʙʦ 

ʛʨʘʬʽʢʫ 

- ʇʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʢʘʣʽʙʨʦʚʢʠ - 

ʅʝʦʙʭʽʜʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʥʘʣʘʰʪʫʚʘʥʴ 

ʆʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

- ʇʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʤʝʥʰʫʻ ʧʨʦʩʪʦʾ - ʇʦʜʦʚʞʫʻ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ 

- ɺʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ - ROI ʤʦʞʝ 

ʟʘʪʨʠʤʫʚʘʪʠʩʷ ʙʝʟ ʥʘʣʝʞʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ 
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- ʎʝʥʪʨʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʞʝʞʥʠʤʠ, ʜʠʤʦʚʠʤʠ ʪʘ 

ʩʠʛʥʘʣʽʟʘʮʽʷʤʠ - ʇʦʢʨʘʱʝʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ 

ʩʠʪʫʘʮʽʾ 

- ɿʙʽʣʴʰʫʶʪʴʩʷ ʨʠʟʠʢʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠ - ʉʢʣʘʜʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʩʠʩʪʝʤʦʶ 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʪʘ ʟʚʽʪʥʽʩʪʴ 

- ʇʽʜʪʨʠʤʢʘ ʟʝʣʝʥʠʭ 

ʩʝʨʪʠʬʽʢʘʮʽʡ - ɸʚʪʦʤʘʪʠʯʥʝ 

ʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʣʷ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʦʨʛʘʥʽʚ 

- ʇʦʪʨʽʙʥʝ ʥʘʚʯʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

ʋʧʨʘʚʣʽʥʥʷ 

ʘʢʪʠʚʘʤʠ 

- ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ - ɯʥʪʝʛʨʘʮʽʷ ʟ ISO 

55000 

- ʄʦʞʣʠʚʽ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ 

ʥʘ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ - ʈʠʟʠʢ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ BMS ʤʘʻ ʚʣʘʩʥʽ ʚʠʢʣʠʢʠ ([78]; 

ʊʘʙʣʠʮʷ 1.6). ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ ʩʢʣʘʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʩʪʘʨʠʭ 

ʙʫʜʽʚʣʷʭ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʥʝ ʙʫʣʠ ʩʧʨʦʻʢʪʦʚʘʥʽ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʦʙʣʝʤʠ ʩʫʤʽʩʥʦʩʪʽ ʤʽʞ ʩʪʘʨʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʠʤʘʛʘʶʪʴ 

ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʽʥʦʜʽ ʜʦʨʦʛʠʭ ʤʦʜʝʨʥʽʟʘʮʽʡ. ʊʨʘʜʠʮʽʡʥʽ BMS ʪʘʢʦʞ ʯʘʩʪʦ 

ʦʙʤʝʞʝʥʽ ʚ ʘʥʘʣʽʪʠʮʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ʅʘʧʨʠʢʣʘʜ, 

ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣʘ ʪʝʧʣʦʚʠʭ ʘʥʦʤʘʣʽʡ, ʪʘʢʠʭ ʷʢ ʥʝʩʧʨʘʚʥʠʡ ʙʣʦʢ ʦʙʨʦʙʢʠ ʧʦʚʽʪʨʷ, 

ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʦʩʪʠʤ ʙʝʟ ʧʦʢʨʘʱʝʥʦʾ ʘʥʘʣʽʪʠʢʠ. ɺʘʨʪʽʩʪʴ ʻ ʱʝ ʦʜʥʽʻʶ ʟʥʘʯʫʱʦʶ 

ʧʨʦʙʣʝʤʦʶ. ɺʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʽʥʚʝʩʪʠʮʽʾ ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʪʘ 

ʧʦʚʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʍʦʯʘ ʮʽ ʚʠʪʨʘʪʠ ʟʘʟʚʠʯʘʡ ʢʦʤʧʝʥʩʫʶʪʴʩʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ ʝʢʦʥʦʤʽʻʶ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʪʨʠʤʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ 

ʤʝʥʰʠʭ ʦʙôʻʢʪʘʭ. ʂʨʽʤ ʪʦʛʦ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ BMS ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʯʘʥʥʷ 

ʧʝʨʩʦʥʘʣʫ: ʦʧʝʨʘʪʦʨʠ ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ, ʷʢ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʜʘʥʽ ʩʠʩʪʝʤʠ ʪʘ ʚʯʘʩʥʦ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ [75].  

ʋ ʩʚʽʪʽ ʚʠʤʦʛʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ BMS ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ. ʋ 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʪʘ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʥʘʨʘʟʽ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ 

ʚʠʤʦʛʠ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ BMS ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʙʫʜʽʚʣʷʭ. ʇʨʦʪʝ ɭʚʨʦʧʝʡʩʴʢʠʡ 

ʉʦʶʟ ʟʘʡʥʷʚ ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ. ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ ʱʦʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ (EPBD) [79], ʫʩʽ ʪʨʝʪʠʥʥʽ ʙʫʜʽʚʣʽ ʟ ʝʬʝʢʪʠʚʥʦʶ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 290 ʢɺʪ ʟʦʙʦʚôʷʟʘʥʽ ʽʥʪʝʛʨʫʚʘʪʠ BACS ʜʦ ʩʽʯʥʷ 

2025 ʨʦʢʫ. ʎʷ ʜʠʨʝʢʪʠʚʘ, ʧʨʠʡʥʷʪʘ ʫ 2020 ʨʦʮʽ, ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʛʥʝʥʥʷ ɭʉ 
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ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ. ʋ ʤʽʨʫ ʪʦʛʦ, ʷʢ 

ʜʝʨʞʘʚʠ-ʯʣʝʥʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʜʠʨʝʢʪʠʚʫ ʫ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ BMS ʩʪʘʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ ʟʨʦʩʪʘʶʯʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙôʻʢʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʛʦʪʝʣʽʚ, ʦʬʽʩʽʚ ʽ ʩʢʣʘʜʽʚ [78]. 

ɺʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʙʦ ʤʦʜʝʨʥʽʟʘʮʽʾ BMS ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ 

[78]. ʈʦʟʤʽʨ ʽ ʪʠʧ ʙʫʜʽʚʣʽ ʻ ʢʣʶʯʦʚʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ; ʚʝʣʠʢʽ ʪʘ ʩʢʣʘʜʥʽ ʦʙôʻʢʪʠ, 

ʪʘʢʽ ʷʢ ʣʽʢʘʨʥʽ ʘʙʦ ʜʘʪʘ-ʮʝʥʪʨʠ, ʧʨʠʨʦʜʥʦ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪ ʯʝʨʝʟ ʚʠʩʦʢʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ. ʑʝ ʦʜʠʥ ʬʘʢʪʦʨ ð ʩʪʫʧʽʥʴ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤ: ʩʠʩʪʝʤʠ, ʱʦ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʦʩʚʽʪʣʝʥʥʷ, HVAC, ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, 

ʢʦʰʪʫʚʘʪʠʤʫʪʴ ʜʦʨʦʞʯʝ, ʘʣʝ ʟʘʙʝʟʧʝʯʘʪʴ ʚʠʱʠʡ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʝʬʝʢʪ. ɺʘʞʣʠʚʠʤ 

ʯʠʥʥʠʢʦʤ ʚʘʨʪʦʩʪʽ ʻ ʚʽʜʢʨʠʪʽʩʪʴ ʩʠʩʪʝʤʠ. ɺʽʜʢʨʠʪʽ, ʥʝʧʘʪʝʥʪʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ 

ʟʘʟʚʠʯʘʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʮʽʥʥʽʩʪʴ, ʧʽʜʪʨʠʤʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ 

ʩʪʦʨʦʥʥʽʭ ʨʽʰʝʥʴ ʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʉʝʨʝʜʦʚʠʱʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʦʞ ʤʘʻ 

ʟʥʘʯʝʥʥʷ: ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʪʘʨʠʭ ʙʫʜʽʚʝʣʴ ʟʘʟʚʠʯʘʡ ʜʦʨʦʞʯʘ, ʥʽʞ ʚʧʨʦʚʘʜʞʝʥʥʷ BMS 

ʫ ʥʦʚʠʭ ʩʧʦʨʫʜʘʭ ʯʝʨʝʟ ʧʨʦʙʣʝʤʠ ʩʫʤʽʩʥʦʩʪʽ ʟʽ ʩʪʘʨʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʘʛʘʣʦʤ, 

ʚʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ BMS ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ $2,50 ʜʦ $7,50 ʟʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. ɼʣʷ 

ʙʫʜʽʚʝʣʴ ʧʣʦʱʝʶ ʧʦʥʘʜ 50 000 ʢʚʘʜʨʘʪʥʠʭ ʬʫʪʽʚ ʮʽ ʽʥʚʝʩʪʠʮʽʾ ʯʘʩʪʦ ʦʢʫʧʘʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʦʤʫ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʘʢʝʪʫ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʚʠʛʦʜ. 

ʂʽʣʴʢʘ ʛʣʦʙʘʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ʻ ʣʽʜʝʨʘʤʠ ʫ ʩʬʝʨʽ BMS (ʊʘʙʣʠʮʷ 1.7), 

ʧʨʦʧʦʥʫʶʯʠ ʩʢʣʘʜʥʽ ʪʘ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʚʘʥʽ ʨʽʰʝʥʥʷ. ʎʽ ʢʦʤʧʘʥʽʾ ʚʽʜʽʛʨʘʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ BMS ʯʝʨʝʟ ʽʥʥʦʚʘʮʽʾ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 

ʪʘ ʤʽʞʩʝʢʪʦʨʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ [78]. 

ʊʘʙʣʠʮʷ 1.7. ʆʩʥʦʚʥʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ BMS 

ʂʦʤʧʘʥʽʷ ʇʝʨʝʚʘʛʠ 

Honeywell 
ɻʣʦʙʘʣʴʥʘ ʧʨʠʩʫʪʥʽʩʪʴ; ʩʠʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. ɺʦʣʦʜʽʻ Trend (UK/IE). 

Johnson Controls 
ʉʠʩʪʝʤʘ Metasys; ʩʠʣʴʥʘ ʧʦʟʠʮʽʷ ʫ ʛʣʦʙʘʣʴʥʦʤʫ HVAC ʪʘ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʽ. 
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Schneider Electric 
ʇʣʘʪʬʦʨʤʘ EcoStruxure; ʘʢʮʝʥʪ ʥʘ ʽʥʪʝʛʨʘʮʽʶ IoT ʪʘ smart 

grid. 

Siemens 
ʉʠʩʪʝʤʠ Desigo ʽ Synco; ʚʽʜʦʤʽ ʛʣʠʙʦʢʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

Emerson 
ʆʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʦʙôʻʢʪʠ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ (BMS) ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʚʽʜ 

ʩʪʘʪʠʯʥʠʭ ʧʣʘʪʬʦʨʤ ʢʝʨʫʚʘʥʥʷ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʘʜʘʧʪʠʚʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʚʜʷʢʠ IoT, AI ʪʘ ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʶ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʚʠʱʫʶʪʴ 

ʯʫʪʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ, ʧʨʦʛʥʦʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʦʜʥʦʯʘʩʥʦ ʧʽʜʪʨʠʤʫʶʯʠ ʮʽʣʽ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʪʘ ʢʣʽʤʘʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʋ ʤʽʨʫ ʪʦʛʦ, 

ʷʢ ʙʫʜʽʚʣʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʥʘʩʠʯʝʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ, BMS 

ʩʣʫʛʫʶʪʴ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʡ ʤʝʭʘʥʽʟʤʘʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ ʜʠʟʘʡʥʫ. 

ɯʥʪʝʛʨʘʮʽʷ BMS ʫ ʩʝʨʝʜʦʚʠʱʝ BIM ʜʦʜʘʪʢʦʚʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʮʽʥʥʽʩʪʴ, 

ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʪʨʘʜʠʮʽʡʥʽ ʤʦʜʝʣʽ ʚ ʜʠʥʘʤʽʯʥʽ ʢʽʙʝʨ-ʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ. ʎʝ 

ʟʙʣʠʞʝʥʥʷ ʛʦʪʫʻ ʦʩʥʦʚʫ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ð ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ (Digital Twins, DT), ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʚʦʩʪʦʨʦʥʥʽʡ ʤʽʩʪ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʘʢʪʠʚʘʤʠ ʪʘ 

ʾʭʥʽʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʢʦʧʽʷʤʠ. 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (Digital Twins, DT) ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʡʨʦʟʚʠʥʝʥʽʰʠʡ 

ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʝʚʦʣʶʮʽʾ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʦʙôʻʢʪʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʪʘʪʠʯʥʠʭ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ, DT ʩʪʚʦʨʶʶʪʴ ʞʠʚʝ, ʙʝʟʧʝʨʝʨʚʥʦ ʦʥʦʚʣʶʚʘʥʝ 

ʚʽʨʪʫʘʣʴʥʝ ʧʦʜʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʘʢʪʠʚʫ ð ʙʫʜʴ ʪʦ ʢʦʤʧʦʥʝʥʪ, ʩʠʩʪʝʤʘ ʯʠ ʮʽʣʘ 

ʙʫʜʽʚʣʷ ð ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʩʝʥʩʦʨʽʚ, IoT-ʧʨʠʩʪʨʦʾʚ ʪʘ 

BMS (ʨʠʩ. 1.21). ʊʘʢʠʡ ʙʝʟʧʝʨʝʨʚʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʤʦʥʽʪʦʨʠʥʛ 

ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘ ʡ ʧʨʦʩʫʥʫʪʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
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ʈʠʩ.1.21. DT ʜʣʷ ʦʮʽʥʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ [80] : Physical twin- objects, 

processes, systems; Digital twin-representative models, data management, data 

analytics; data collection; information & decisions (ʌʽʟʠʯʥʠʡ ʜʚʽʡʥʠʢ ï ʦʙ'ʻʢʪʠ, 

ʧʨʦʮʝʩʠ, ʩʠʩʪʝʤʠ; ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ï ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʤʦʜʝʣʽ, ʫʧʨʘʚʣʽʥʥʷ 

ʜʘʥʠʤʠ, ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ; ʟʙʽʨ ʜʘʥʠʭ; ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʨʽʰʝʥʥʷ) 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʟʘʟʚʠʯʘʡ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ ʪʘ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [81]: 

¶ ʇʨʦʜʫʢʪʠʚʥʽʩʪʥʽ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (Product digital twins ) 

ʚʽʜʪʚʦʨʶʶʪʴ ʦʢʨʝʤʽ ʬʽʟʠʯʥʽ ʘʢʪʠʚʠ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ. 

¶ ʇʨʦʮʝʩʥʽ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (Process digital twins ) ʤʦʜʝʣʶʶʪʴ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ, ʥʘʧʨʠʢʣʘʜ ʚʠʨʦʙʥʠʯʽ ʣʽʥʽʾ ʘʙʦ ʣʘʥʮʶʛʠ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

¶ ʉʠʩʪʝʤʥʽ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (System digital twins) ʦʙôʻʜʥʫʶʪʴ 

ʧʨʦʜʫʢʪʦʚʽ ʪʘ ʧʨʦʮʝʩʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʽʣʠʭ ʩʠʩʪʝʤ, ʜʦʟʚʦʣʷʶʯʠ 

ʽʥʪʝʛʨʦʚʘʥʫ ʘʥʘʣʽʪʠʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ. 

ʂʨʽʤ ʮʠʭ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʟôʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʽ ʪʠʧʠ [81]. 

ʅʘʧʨʠʢʣʘʜ, Performance Twins ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʧʨʦʛʥʦʟʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, Operational Twins ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ 
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ʯʘʩʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘ Environmental Twins 

ʤʦʜʝʣʶʶʪʴ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʧʨʷʤʦʚʫʶʪʴ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ DT ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʤʦʜʝʣʶʚʘʪʠ ʩʮʝʥʘʨʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʧʣʘʥʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʜʠʥʘʤʽʯʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ. ɿʘʚʜʷʢʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡ ʫ ʣʘʥʮʶʛʫ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʶ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʝʡ ʚʦʥʠ ʟʤʝʥʰʫʶʪʴ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʪʨʠʤʢʠ ʚ ʦʧʝʨʘʮʽʷʭ. 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʪʘʢʦʞ ʧʦʣʝʛʰʫʶʪʴ ʚʽʨʪʫʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʦʙʣʘʜʥʘʥʥʷ, ʤʦʜʝʣʶʶʪʴ ʩʠʩʪʝʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʢʦʦʨʜʠʥʘʮʽʶ 

ʚʩʝʨʝʜʠʥʽ ʪʘ ʤʽʞ ʚʠʨʦʙʥʠʯʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. ɺʧʣʠʚ DT ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ 

ʧʦʣʷʛʘʻ ʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʦ ʩʪʘʥ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʧʦʪʨʝʙ ʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʛʨʘʬʽʢʽʚ ʚʪʨʫʯʘʥʥʷ 

ʟʤʝʥʰʫʶʪʴ ʥʝʟʘʧʣʘʥʦʚʘʥʽ ʧʨʦʩʪʦʾ ʪʘ ʧʨʦʜʦʚʞʫʶʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʘʢʪʠʚʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʧʽʜʚʠʱʫʶʪʴ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ 

ʥʝʩʧʦʜʽʚʘʥʠʭ ʚʽʜʤʦʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʘʢʪʠʚʽʚ ʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ [81]. 

DT ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʪʨʴʦʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ [82]: 

¶ ʌʽʟʠʯʥʠʡ ʘʥʘʣʦʛ (Physical Counterpart): ʢʦʞʝʥ ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʧʨʠʚôʷʟʘʥʠʡ ʜʦ ʨʝʘʣʴʥʦʛʦ ʘʢʪʠʚʫ ð ʙʫʜʽʚʣʽ, ʤʦʩʪʫ, ʤʘʰʠʥʠ ʘʙʦ ʤʽʩʴʢʦʾ 

ʩʠʩʪʝʤʠ. ʎʝʡ ʬʽʟʠʯʥʠʡ ʦʙôʻʢʪ ʥʝ ʻ ʣʠʰʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʶ ʤʦʜʝʣʣʶ, ʘ ʩʧʨʘʚʞʥʽʤ 

ʬʫʥʢʮʽʦʥʫʶʯʠʤ ʦʙôʻʢʪʦʤ, ʷʢʠʡ ʛʝʥʝʨʫʻ ʜʘʥʽ ʯʝʨʝʟ ʩʝʥʩʦʨʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʟ ʩʝʨʝʜʦʚʠʱʝʤ. 

¶ ʎʠʬʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (Digital Representation): ʮʝ ʚʠʩʦʢʦʪʦʯʥʘ, 

ʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʬʽʟʠʯʥʠʡ ʘʢʪʠʚ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɺʦʥʘ 

ʤʽʩʪʠʪʴ ʥʝ ʣʠʰʝ ʛʝʦʤʝʪʨʠʯʥʫ ʪʘ ʤʘʪʝʨʽʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʷʢ ʫ BIM), ʘ ʡ ʜʘʥʽ ʧʨʦ 

ʧʦʚʝʜʽʥʢʫ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʎʠʬʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʘʨʘʣʝʣʴʥʦ ʟ ʨʝʘʣʴʥʠʤ ʦʙôʻʢʪʦʤ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʟʤʽʥʠ, ʪʘʢʽ ʷʢ ʟʥʦʰʝʥʥʷ, ʰʘʙʣʦʥʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʚʧʣʠʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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¶ ɼʚʦʩʪʦʨʦʥʥʻ ʟôʻʜʥʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (Real-Time, Bi-Directional 

Connection (ʚʽʜʥʦʩʠʥʠ çʜʚʽʡʥʠʢʘè; the ñtwin relationshipò): ʢʣʶʯʦʚʘ ʦʩʦʙʣʠʚʽʩʪʴ 

ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʧʦʣʷʛʘʻ ʫ ʞʠʚʦʤʫ ʟʚôʷʟʢʫ ʟ ʬʽʟʠʯʥʠʤ ʘʥʘʣʦʛʦʤ. ɼʘʥʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʦʙôʻʢʪʘ ʜʦ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʯʝʨʝʟ ʚʙʫʜʦʚʘʥʽ ʩʝʥʩʦʨʠ ʪʘ 

IoT-ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʥʦʚʣʝʥʥʷ ʩʪʘʥʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʘʞʣʠʚʦ, ʱʦ ʟʚôʷʟʦʢ 

ʜʚʦʩʪʦʨʦʥʥʽʡ: ʽʥʬʦʨʤʘʮʽʷ, ʘʥʘʣʽʪʠʢʘ ʪʘ ʥʘʚʽʪʴ ʢʝʨʽʚʥʽ ʜʽʾ ʟ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʬʽʟʠʯʥʠʡ ʘʢʪʠʚ. ʎʝ ʩʪʚʦʨʶʻ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʧʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ ʘʚʪʦʥʦʤʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʪʞʝ, ʷʢʱʦ BIM ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘ 

ʩʝʤʘʥʪʠʯʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʘʢʪʠʚʽʚ, ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʨʦʟʰʠʨʶʶʪʴ 

ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʜʘʥʽ ʩʝʥʩʦʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʮʝʥʘʨʽʾʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʬʽʟʠʯʥʠʤ ʩʚʽʪʦʤ, ʨʦʙʣʷʯʠ DT ʥʝ 

ʧʨʦʩʪʦ ʩʪʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʘ ʘʜʘʧʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɽʚʦʣʶʮʽʷ ʚʽʜ BIM ʜʦ 

ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʧʽʜʩʫʤʦʚʘʥʘ ʟʘ ʪʨʴʦʤʘ ʚʠʤʽʨʘʤʠ: 

¶ ʄʘʩʰʪʘʙ: BIM ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʬʽʟʠʯʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʘʩʧʝʢʪʠ ʘʢʪʠʚʽʚ, 

ʪʦʜʽ ʷʢ DT ʚʢʣʶʯʘʶʪʴ ʦʧʝʨʘʮʽʡʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ. 

¶ ʂʦʤʫʥʽʢʘʮʽʷ: DT ʧʽʜʪʨʠʤʫʶʪʴ ʜʚʦʩʪʦʨʦʥʥʽʡ ʧʦʪʽʢ ʜʘʥʠʭ ʤʽʞ 

ʬʽʟʠʯʥʠʤ ʪʘ ʚʽʨʪʫʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʥʦʚʣʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʪʘ ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ. 

¶ ʉʪʨʫʢʪʫʨʘ: ʫ ʪʦʡ ʯʘʩ ʷʢ BIM ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʩʪʘʪʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʜʘʥʠʭ, DT ʻ ʜʠʥʘʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʟʜʘʪʥʠʤʠ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʟʤʽʥʥʠʭ ʫʤʦʚ ʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʡʦʛʦ 

ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. IoT ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʟʙʽʨ ʜʘʥʠʭ ʽʟ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

BMS ʚʠʩʪʫʧʘʻ ʦʧʝʨʘʮʽʡʥʠʤ ʢʘʨʢʘʩʦʤ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʪʘ ʨʝʘʛʫʻ ʥʘ ʮʽ ʜʘʥʽ. ʈʘʟʦʤ ʮʽ 

ʰʘʨʠ ʞʠʚʣʷʪʴ DT, ʜʦʟʚʦʣʷʶʯʠ ʡʦʤʫ ʤʦʜʝʣʶʚʘʪʠ ʤʘʡʙʫʪʥʽ ʩʪʘʥʠ, ʪʝʩʪʫʚʘʪʠ 

ʩʮʝʥʘʨʽʾ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʫ ʬʽʟʠʯʥʫ ʩʠʩʪʝʤʫ. DT 

ʥʘʜʘʶʪʴ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʽ ʦʮʽʥʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʙʫʜʽʚʣʽ ʟ ʯʘʩʦʤ, 
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ʚʠʟʥʘʯʘʪʠ ʧʦʪʨʝʙʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚ ʪʘ ʧʣʘʥʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽ 

ʦʥʦʚʣʝʥʥʷ ʘʙʦ ʘʚʘʨʽʡʥʽ ʟʘʭʦʜʠ ʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʶ ʪʦʯʥʽʩʪʶ. 

ʋ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʚʩʝ ʙʽʣʴʰʝ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ ʛʘʣʫʟʽ AEC ʽ 

ʧʨʘʢʪʠʢʘʭ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, ʾʭʥʷ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʽ 

ʨʠʟʠʢʽʚ ʽ ʧʦʣʽʧʰʝʥʥʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʛʘʣʴʥʦ ʚʠʟʥʘʻʪʴʩʷ. DT ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, 

ʽʥʪʝʛʨʫʶʯʠ ʜʘʥʽ ʩʝʥʩʦʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʪʝʩʪʫʚʘʪʠ ʪʘ 

ʢʦʨʠʛʫʚʘʪʠ ʨʦʙʦʪʫ ʬʽʟʠʯʥʠʭ ʘʢʪʠʚʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʚʪʨʫʯʘʥʴ, ʧʽʜʚʠʱʫʶʯʠ ʙʝʟʧʝʢʫ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ. ɺʦʜʥʦʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ DT ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʠʢʣʠʢʽʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʚʠʩʦʢʽ 

ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, ʩʢʣʘʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʨʠʟʠʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʦʪʨʝʙʘ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘʚʠʯʢʘʭ. ʂʨʽʤ ʪʦʛʦ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ DT ʜʣʷ ʚʝʣʠʢʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʤʝʨʝʞ ʘʙʦ ʧʫʙʣʽʯʥʠʭ ʩʠʩʪʝʤ ʧʽʜʥʽʤʘʻ ʧʠʪʘʥʥʷ ʩʫʤʽʩʥʦʩʪʽ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʘʙʣʠʮʷ 1.8). 

ʊʘʙʣʠʮʷ 1.8. ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʫ ʫʧʨʘʚʣʽʥʥʽ ʘʢʪʠʚʘʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ: ʧʝʨʝʚʘʛʠ 

ʪʘ ʚʠʢʣʠʢʠ 

ʇʝʨʝʚʘʛʠ ɺʠʢʣʠʢʠ 

ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʘʢʪʠʚʽʚ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʦʧʝʨʘʮʽʡʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ 

ɺʠʩʦʢʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʩʝʥʩʦʨʘʤʠ, 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʜʘʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ 

ʇʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʟʤʝʥʰʫʻ ʧʨʦʩʪʦʾ ʪʘ 

ʧʨʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʘʢʪʠʚʽʚ 

ʉʢʣʘʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʧʦʻʜʥʘʥʥʽ ʟʘʩʪʘʨʽʣʠʭ ʩʠʩʪʝʤ, IoT-ʧʨʠʩʪʨʦʾʚ 

ʪʘ BIM-ʜʘʥʠʭ 

ʄʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʩʮʝʥʘʨʽʾʚ 

ʜʦʧʦʤʘʛʘʻ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ 

ʨʠʟʠʢʘʤʠ 

ʈʠʟʠʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʯʝʨʝʟ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʦʙʤʽʥ ʜʘʥʠʤʠ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ 

ʇʦʣʽʧʰʝʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʚʜʷʢʠ 

ʘʥʘʣʽʪʠʮʽ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ 

ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʩʠʩʪʝʤ DT 

ʇʦʩʠʣʝʥʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ ʯʝʨʝʟ ʩʧʽʣʴʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʬʦʨʤʘʪʽʚ 

ʜʘʥʠʭ, ʧʨʦʪʦʢʦʣʽʚ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʤʽʞ 

ʧʣʘʪʬʦʨʤʘʤʠ 
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ʆʧʪʠʤʽʟʘʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʰʣʷʭʦʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʚʠʢʠʜʽʚ ʪʘ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʇʨʦʙʣʝʤʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʣʷ ʚʝʣʠʢʠʭ ʘʙʦ 

ʩʢʣʘʜʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʤʝʨʝʞ 

ʐʚʠʜʰʘ ʨʝʘʢʮʽ ̫ʧʽʜ ʯʘʩ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʟʘʚʜʷʢʠ ʤʦʜʝʣʶʚʘʥʥʶ ʧʦʚʝʜʽʥʢʠ 

ʘʢʪʠʚʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʶ 

ɿʘʣʝʞʥʽʩʪʴ ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʽʜ 

ʷʢʦʩʪʽ ʪʘ ʧʦʢʨʠʪʪʷ ʩʝʥʩʦʨʽʚ 

ʇʽʜʪʨʠʤʢʘ ʮʠʨʢʫʣʷʨʥʦʩʪʽ ʪʘ 

ʧʣʘʥʫʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʯʝʨʝʟ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ɽʪʠʯʥʽ ʪʘ ʧʨʠʚʘʪʥʽ ʧʠʪʘʥʥʷ, 

ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʦʨʦʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ 

ʫ ʧʫʙʣʽʯʥʠʭ ʘʢʪʠʚʘʭ 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʫʪʪʻʚʠʡ ʧʨʦʛʨʝʩ ʫ 

ʨʦʟʚʠʪʢʫ ʫʧʨʘʚʣʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʘʢʪʠʚʘʤʠ, ʚʠʭʦʜʷʯʠ ʟʘ ʤʝʞʽ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦ 

ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʛʥʦʟʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʍʦʯʘ ʾʭʥʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʚʠʪʴ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʧʦʪʝʥʮʽʘʣ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʟʥʘʯʥʠʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ 

ʧʽʜʩʠʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʘ ʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʎʝ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʛʣʠʙʰʦʛʦ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʧʦʚôʷʟʘʥʠʭ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʭʤʘʨʥʠʭ BIM-ʧʣʘʪʬʦʨʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʰʦʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. 

ʈʆɿɼɯʃ 2. ʈʆɿʋʄʅɯ ʉʀʉʊɽʄʀ, ʍʄɸʈʅɯ ʈʆɹʆʏɯ ʇʈʆʎɽʉʀ ʊɸ 

ʉʇɯɺʇʈɸʎʗ ɺ BIM 

2.1. ʍʤʘʨʥʽ BIM-ʧʣʘʪʬʦʨʤʠ ʪʘ ʧʦʚôʷʟʘʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ 

ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʘʭ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʪʘ ʭʤʘʨʥʽ BIM-ʨʽʰʝʥʥʷ, ʟʜʘʪʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʧʦʪʦʢʠ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʝʢʪʫ [83]. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʝʢʪʦʨʫ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʣʘʩʷ ʟʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʮʽʡ 

ʩʬʝʨʽ ʩʪʘʣʦ ʧʦʷʚʘ ʭʤʘʨʥʠʭ BIM-ʧʣʘʪʬʦʨʤ (cloud-based BIM platforms). ʎʽ 
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ʧʣʘʪʬʦʨʤʠ ʧʝʨʝʦʩʤʠʩʣʠʣʠ ʧʨʦʮʝʩ ʩʧʽʚʧʨʘʮʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʧʽʣʴʥʽ ʮʠʬʨʦʚʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʚʩʽ ʫʯʘʩʥʠʢʠðʘʨʭʽʪʝʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ, ʧʽʜʨʷʜʥʠʢʠ ʪʘ ʤʝʥʝʜʞʝʨʠ 

ʦʙôʻʢʪʽʚðʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ, ʨʝʜʘʛʫʚʘʪʠ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠ ʜʘʥʽ ʧʨʦʝʢʪʫ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʚʦʛʦ ʬʽʟʠʯʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. 

ʊʨʘʜʠʮʽʡʥʦ BIM-ʩʝʨʝʜʦʚʠʱʘ ʧʨʘʮʶʚʘʣʠ ʽʟʦʣʴʦʚʘʥʦ, ʽ ʜʘʥʽ ʧʨʦ ʧʨʦʝʢʪʠ ʜʦʚʦʜʠʣʦʩʷ 

ʚʨʫʯʥʫ ʧʝʨʝʜʘʚʘʪʠ ʯʝʨʝʟ ʬʘʡʣʠ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʤʠʣʦʢ, ʧʨʦʙʣʝʤ ʽʟ 

ʢʦʥʪʨʦʣʝʤ ʚʝʨʩʽʡ ʪʘ ʟʘʪʨʠʤʦʢ ʫ ʢʦʦʨʜʠʥʘʮʽʾ. ʇʦʷʚʘ ʭʤʘʨʥʦʛʦ BIM ʟʤʽʥʠʣʘ ʮʶ 

ʧʘʨʘʜʠʛʤʫ, ʚʧʨʦʚʘʜʠʚʰʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ, ʟʘʚʞʜʠ ʜʦʩʪʫʧʥʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʡ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʘʨʪʥʝʨʘʤ ʧʦ 

ʧʨʦʝʢʪʫ ʧʨʘʮʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʥʘʜ ʬʝʜʝʨʘʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʧʽʜʚʠʱʫʶʯʠ 

ʧʨʦʟʦʨʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʝʢʪʫ [60, 84]. 

ʉʠʩʪʝʤʠ Cloud-BIM ʽʥʪʝʛʨʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ BIMðʢʦʦʨʜʠʥʘʮʽʶ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʫ ʤʦʜʝʣʝʡ, ʦʮʽʥʢʫ ʦʙʩʷʛʽʚ, ʟʚʽʪʥʽʩʪʴ ʽʟ ʤʘʡʜʘʥʯʠʢʘ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠðʫ ʻʜʠʥʠʡ ʮʠʬʨʦʚʠʡ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ. ʇʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ 

Autodesk Construction Cloud [85], Graphisoft BIMcloud, Trimble Connect ʪʘ 

BIMServer.org, ʻ ʧʨʠʢʣʘʜʘʤʠ ʪʘʢʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʽ ʧʣʘʪʬʦʨʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʜʦʢʫʤʝʥʪʽʚ, ʘ ʡ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʙʣʝʤ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʘʢʪʠʚʠ [86,87,88]. ʆʩʥʦʚʥʘ ʮʽʥʥʽʩʪʴ ʭʤʘʨʥʦʛʦ BIM ʧʦʣʷʛʘʻ ʫ 

ʟʜʘʪʥʦʩʪʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʢʣʘʜʥʫ, ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʫ ʢʦʦʨʜʠʥʘʮʽʶ (ʈʠʩ. 2.1). 

ʅʘʧʨʠʢʣʘʜ, Autodesk BIM 360 ʧʨʦʧʦʥʫʻ ʤʦʜʫʣʽ, ʪʘʢʽ ʷʢ çDocsè ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʜʦʢʫʤʝʥʪʽʚ, çDesignè ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʤʦʜʝʣʝʡ ʪʘ çBuildè ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ 

ʥʘ ʤʘʡʜʘʥʯʠʢʫðʫʩʽ ʚ ʻʜʠʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʧʨʠʷʶʪʴ ʧʦʚôʷʟʘʥʠʤ 

ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʘʤ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʧʣʘʥʫʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ ʙʝʟʧʝʨʝʨʚʥʠʡ, ʙʘʛʘʪʠʡ ʥʘ ʜʘʥʽ ʧʨʦʮʝʩ [85]. 
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ʈʠʩ.2.1. ʌʽʣʦʩʦʬʽʷ ʭʤʘʨʥʠʭ BIM-ʧʣʘʪʬʦʨʤ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʫ Autodesk Construction Cloud [85] : Plan; Design; Build; Operate (ʇʣʘʥʫʚʘʪʠ; 

ʇʨʦʝʢʪʫʚʘʪʠ; ɹʫʜʫʚʘʪʠ; ɽʢʩʧʣʫʘʪʫʚʘʪʠ) 

ʇʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ Cloud-BIM ʜʦʙʨʝ ʜʦʢʫʤʝʥʪʦʚʘʥʽ. ʎʽ ʧʣʘʪʬʦʨʤʠ 

ʧʽʜʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʤʦʜʝʣʝʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʧʝʨʝʛʣʷʜʘʪʠ, ʢʦʤʝʥʪʫʚʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ ʝʣʝʤʝʥʪʠ ʧʨʦʝʢʪʫ ʟ ʤʠʪʪʻʚʠʤ ʟʚʦʨʦʪʥʠʤ 

ʟʚôʷʟʢʦʤ ʚʽʜ ʢʦʣʝʛ. ʊʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʨʦʙʦʪʠ ʟ 

ʟʘʩʪʘʨʽʣʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʤʽʥʽʤʽʟʫʻ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʨʽʟʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʂʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʦʪʨʠʤʫʶʪʴ ʧʦʢʨʘʱʝʥʫ ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ ʟʘʚʜʷʢʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʞʫʨʥʘʣʘʤ ʧʨʦʙʣʝʤ, ʽʩʪʦʨʽʾ ʚʝʨʩʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʘʥʝʣʷʤ 

ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʘʫʜʠʪʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘ 

ʟʚʽʪʥʦʩʪʽ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ [83,87]. 

ʇʽʜʭʦʜʠ Cloud-BIM ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʧʦʪʦʢʽʚ ʜʘʥʠʭ 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʭʤʘʨʥʠʡ BIM ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣʝʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ 

ʢʽʣʴʢʦʤʘ ʤʝʪʦʜʘʤʠ. Afsari ʪʘ ʽʥ. [84] ʢʣʘʩʠʬʽʢʫʶʪʴ ʾʭ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: 

ʨʫʯʥʘ ʧʝʨʝʜʘʯʘ ʬʘʡʣʽʚ (ʯʘʩʪʦ ʯʝʨʝʟ ʬʘʡʣʠ IFC), ʪʝʭʥʦʣʦʛʽʾ BIM-ʩʝʨʚʝʨʽʚ ʪʘ 

ʮʝʥʪʨʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ (ʨʠʩ. 2.2). ʈʫʯʥʘ ʧʝʨʝʜʘʯʘ ʬʘʡʣʽʚ ʧʝʨʝʜʙʘʯʘʻ ʝʢʩʧʦʨʪ ʪʘ 

ʽʤʧʦʨʪ ʬʘʡʣʽʚ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ð ʟʘʟʚʠʯʘʡ ʫ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʪʘʢʠʭ ʷʢ IFC, ð 
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ʪʦʜʽ ʷʢ BIM-ʩʝʨʚʝʨʠ ʧʨʘʮʶʶʪʴ ʷʢ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʢʝʨʫʶʪʴ ʚʝʨʩʽʷʤʠ 

ʤʦʜʝʣʝʡ ʪʘ ʦʥʦʚʣʝʥʥʷʤʠ. ʇʨʠʢʣʘʜʘʤʠ ʻ Autodesk Revit Server ʪʘ BIMServer.org. 

ɹʽʣʴʰ ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʝʥʪʨʽʚ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʪʘʢʠʭ ʷʢ 

Flux, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, Revit, Rhino) ʤʘʡʞʝ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʛʽʥʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʥʢʽʚ. 

 

ʘ) 

 

ʙ) 

 

ʚ) 

 

ʛ)  
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ʜ) 

ʈʠʩ.2.2. ʇʽʜʭʦʜʠ Cloud-BIM ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʧʦʪʦʢʽʚ ʜʘʥʠʭ [84] : a) ʨʫʯʥʘ 

ʧʝʨʝʜʘʯʘ ʬʘʡʣʽʚ; ʙ) ʪʝʭʥʦʣʦʛʽʷ BIM-ʩʝʨʚʝʨʽʚ ʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʟʘʩʪʦʩʫʥʢʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʽʟʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ; ʚ) ʪʝ ʩʘʤʝ ð ʦʜʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ; ʛ) 

ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʜʣʷ ʨʽʰʝʥʥʷ Data Interchange Hub-DIH (ʥʘʧʨʠʢʣʘʜ, 

Flux); ʜ) ʩʪʦʨʦʥʥʽ ʭʤʘʨʥʽ BIM-ʨʽʰʝʥʥʷ: BIM Applications, BIM Server, Cloud-based 

BIM solutions (BIM-ʜʦʜʘʪʢʠ, BIM-ʩʝʨʚʝʨ, ʭʤʘʨʥʽ BIM-ʨʽʰʝʥʥʷ.) 

ʂʦʞʝʥ ʽʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ (ʪʘʙʣ. 2.1). ʈʫʯʥʽ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʥʘ ʦʩʥʦʚʽ ʬʘʡʣʽʚ ʤʦʞʫʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʪʘʢʠʭ ʷʢ 

IFC ʪʘ MVD, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʡʪʨʘʣʴʥʠʡ ʜʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʦʙʤʽʥ ʜʘʥʠʤʠ, ʘʣʝ ʚʦʥʠ 

ʟʘʟʚʠʯʘʡ ʻ ʩʪʘʪʠʯʥʠʤʠ ʪʘ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤʠ, ʚʠʤʘʛʘʶʪʴ ʧʦʚʪʦʨʥʠʭ ʨʫʯʥʠʭ 

ʦʥʦʚʣʝʥʴ ʧʨʠ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʤʦʜʝʣʽ. BIM-ʩʝʨʚʝʨʠ ʧʦʢʨʘʱʫʶʪʴ ʮʝʥʪʨʘʣʽʟʘʮʽʶ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʧʠʪʫ ʜʘʥʠʭ, ʘʣʝ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ 

ʩʫʤʽʩʥʦʩʪʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʬʝʜʝʨʘʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ. ʎʝʥʪʨʠ ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘʣʝ ʯʘʩʪʦ ʦʙʤʝʞʝʥʽ 

ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʧʣʘʪʬʦʨʤʠ ʪʘ ʚʫʟʴʢʦʶ ʧʽʜʪʨʠʤʢʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [84]. 

ʂʦʨʠʩʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʽʜʭʦʜʽʚ ʽʥʪʝʛʨʘʮʽʾ Cloud-BIM ʥʘʚʝʜʝʥʝ ʥʠʞʯʝ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1. ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʦʣʦʛʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ Cloud-BIM 

(ʘʜʘʧʪʦʚʘʥʦ ʟ [84] ) 

ʇʽʜʭʽʜ ʜʦ 

ʽʥʪʝʛʨʘʮʽʾ 
ʆʧʠʩ ʇʝʨʝʚʘʛʠ ʆʙʤʝʞʝʥʥʷ 

ʈʫʯʥʘ 

ʧʝʨʝʜʘʯʘ 

ʬʘʡʣʽʚ 

ɽʢʩʧʦʨʪ/ʽʤʧʦʨʪ ʤʦʜʝʣʝʡ ʫ 

ʬʦʨʤʘʪʘʭ IFC ʘʙʦ ʚʣʘʩʥʠʭ 

ʅʝʡʪʨʘʣʴʥʽʩʪʴ ʜʦ 

ʧʣʘʪʬʦʨʤʠ, ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʆʜʥʦʩʧʨʷʤʦʚʘʥʽ 

ʦʥʦʚʣʝʥʥʷ, ʢʦʥʬʣʽʢʪʠ 

ʚʝʨʩʽʡ, ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ 

ʢʦʦʨʜʠʥʘʮʽʶ 

ʊʝʭʥʦʣʦʛʽʾ 

BIM -

ʩʝʨʚʝʨʽʚ 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʭʦʚʠʱʘ, 

ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ ʤʦʜʝʣʽ 

(ʥʘʧʨʠʢʣʘʜ, BIMServer, 

Revit Server) 

ʉʧʽʚʧʨʘʮʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʢʦʥʪʨʦʣʴ ʚʝʨʩʽʡ 

ʆʙʤʝʞʝʥʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, 

ʦʙʤʝʞʝʥʥʷ ʚʣʘʩʥʠʭ 

ʬʦʨʤʘʪʽʚ 

ʎʝʥʪʨʠ 

ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʯʝʨʝʟ ʧʣʘʛʽʥʠ/API 

(ʥʘʧʨʠʢʣʘʜ, Flux, BIM 360 

Design Collaboration) 

ʆʥʦʚʣʝʥʥʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟʘ 

ʟʘʚʜʘʥʥʷʤʠ 

ʆʙʤʝʞʝʥʘ ʩʫʤʽʩʥʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ 
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ʂʨʽʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʪʝʛʨʘʮʽʾ BIM-ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ ʪʘ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʟôʷʚʠʚʩʷ ʪʘʢʦʞ 

ʨʷʜ ʩʪʦʨʦʥʥʽʭ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ (ʨʠʩ. 2.2, ʜ). ʎʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ BIM-ʤʦʜʝʣʝʡ ʯʝʨʝʟ 

ʧʣʘʛʽʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʝʢʩʧʦʨʪ ʪʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʦʟʰʠʨʝʥʽ ʯʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʬʫʥʢʮʽʾ ð ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʪʠʯʥʽ ʦʧʝʨʘʮʽʾ. 

ʍʤʘʨʥʠʡ BIM: ʚʠʢʣʠʢʠ, ʧʝʨʝʚʘʛʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʧʦʤôʷʢʰʝʥʥʷ ʨʠʟʠʢʽʚ 

ʋ ʤʽʨʫ ʪʦʛʦ ʷʢ ʛʘʣʫʟʴ AEC ʰʚʠʜʢʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʭʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ BIM ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʾ, ʩʧʽʣʴʥʦʾ ʪʘ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ. ʎʽ ʧʣʘʪʬʦʨʤʠ ʟʤʽʥʶʶʪʴ 

ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ, ʜʦʩʪʫʧʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʽʞ ʨʽʟʥʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʜʠʩʮʠʧʣʽʥʘʤʠ. ɰʭʥʽʡ ʨʦʟʚʠʪʦʢ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʽʟʦʣʴʦʚʘʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʮʠʬʨʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʢʣʘʜʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʟʫʤʥʠʭ ʤʽʩʪ [88,90]. ɯʥʪʝʛʨʘʮʽʷ 

BIM ʽʟ ʭʤʘʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʟʘʧʨʦʚʘʜʞʫʻ ʥʦʚʫ ʧʘʨʘʜʠʛʤʫ ʧʦʚôʷʟʘʥʠʭ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʧʦʢʨʘʱʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʣʘʥʮʶʛ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ï ʙʫʜʽʚʥʠʮʪʚʦ ï ʝʢʩʧʣʫʘʪʘʮʽʷ, ʧʨʦʧʦʥʫʶʯʠ (ʜʠʚ. ʨʠʩ. 2.3): 

¶ ʉʧʽʚʧʨʘʮʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ: 

ʂʦʤʘʥʜʠ ʤʦʞʫʪʴ ʩʧʽʣʴʥʦ ʨʝʜʘʛʫʚʘʪʠ ʤʦʜʝʣʽ, ʧʨʠʟʥʘʯʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʛʨʘʬʽʾ. ʎʝ ʧʨʠʩʢʦʨʶʻ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʤʝʥʰʫʻ ʟʘʪʨʠʤʢʠ ʪʘ ʧʦʢʨʘʱʫʻ ʢʦʦʨʜʠʥʘʮʽʶ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

[86]. 

¶ ʄʘʩʰʪʘʙʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʥʘ ʚʠʤʦʛʫ: ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʫʩʫʚʘʶʪʴ 

ʧʦʪʨʝʙʫ ʚ ʜʦʨʦʛʠʭ ʣʦʢʘʣʴʥʠʭ ʩʝʨʚʝʨʘʭ, ʧʨʦʧʦʥʫʶʯʠ ʝʣʘʩʪʠʯʥʝ ʩʭʦʚʠʱʝ, ʱʦ 

ʧʽʜʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʧʦʪʨʝʙʠ ʧʨʦʻʢʪʫ. ʎʝ ʧʽʜʪʨʠʤʫʻ ʜʦʚʛʦʪʨʠʚʘʣʝ ʘʨʭʽʚʫʚʘʥʥʷ, 

ʨʦʙʦʪʫ ʟ ʚʝʣʠʢʠʤʠ ʬʘʡʣʘʤʠ ʤʦʜʝʣʝʡ ʪʘ ʢʦʥʪʨʦʣʴ ʚʝʨʩʽʡ [87]. 
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¶ ɸʚʪʦʤʘʪʠʯʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʙʣʝʤʘʤʠ: ɯʥʪʝʛʨʦʚʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʝʡ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʙʣʝʤ 

ʟʤʝʥʰʫʶʪʴ ʨʫʯʥʽ ʧʦʤʠʣʢʠ ʪʘ ʦʧʪʠʤʽʟʫʶʪʴ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ IoT ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ: ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʧʽʜʢʣʶʯʝʥʠʭ ʩʝʥʩʦʨʽʚ ʧʦʣʴʦʚʽ ʢʦʤʘʥʜʠ ʤʦʞʫʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʪʘ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʧʽʜʪʨʠʤʫʻ ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʨʦʛʨʝʩʫ, ʢʦʥʪʨʦʣʴ ʙʝʟʧʝʢʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [88]. 

ʎʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰ ʩʢʦʦʨʜʠʥʦʚʘʥʝ, ʧʨʦʟʦʨʝ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʻʢʪʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʟʨʝʰʪʦʶ ʟʤʝʥʰʫʻ ʟʘʪʨʠʤʢʠ ʪʘ ʚʠʪʨʘʪʠ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

 

Figure 2.3. ʍʤʘʨʥʠʡ BIM: ʚʠʢʣʠʢʠ, ʧʝʨʝʚʘʛʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʧʦʤôʷʢʰʝʥʥʷ 

ʨʠʟʠʢʽʚCloud-based BIM: challenges (Holistic data security strategy, seamless 

integration and interoperability, optimised performance and minimal latency, 

mitigating vendor lock-in risks), advantages (coordinated efficiency in one place, 

project transparency, accessible from anywhere, cost-efficiency in integrating other 

BIM tools) and mitigation strategies (regulatory compliance adherence, resilient data 

management, human factor mitigation, audits and reviews) ʧʨʦʙʣʝʤʠ (ʮʽʣʽʩʥʘ 

ʩʪʨʘʪʝʛʽʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ, ʙʝʟʧʝʨʝʙʽʡʥʘ ʽʥʪʝʛʨʘʮʽʷ ʪʘ ʩʫʤʽʩʥʽʩʪʴ, ʦʧʪʠʤʽʟʦʚʘʥʘ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʟʘʪʨʠʤʢʘ, ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠʚ'ʷʟʢʠ ʜʦ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ), ʧʝʨʝʚʘʛʠ (ʩʢʦʦʨʜʠʥʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, 

ʧʨʦʟʦʨʽʩʪʴ ʧʨʦʝʢʪʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ BIM) ʪʘ ʩʪʨʘʪʝʛʽʾ ʧʦʤ'ʷʢʰʝʥʥʷ (ʜʦʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʩʪʽʡʢʝ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʟʤʝʥʰʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ, 

ʘʫʜʠʪʠ ʪʘ ʧʝʨʝʚʽʨʢʠ)[88] . 

ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ, ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ. ʅʘʡʛʦʩʪʨʽʰʦʶ ʻ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ. ʍʦʯʘ ʚʽʜʢʨʠʪʽ ʩʪʘʥʜʘʨʪʠ, ʪʘʢʽ ʷʢ IFC, ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʽʥ 

ʜʘʥʠʤʠ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ, ʙʘʛʘʪʦ ʭʤʘʨʥʠʭ BIM-ʜʦʜʘʪʢʽʚ ʚʩʝ ʱʝ ʧʦʙʫʜʦʚʘʥʽ ʥʘ 

ʧʨʦʧʨʽʻʪʘʨʥʠʭ ʩʭʝʤʘʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʽʥʪʝʛʨʘʮʽʶ. ʂʨʽʤ ʪʦʛʦ, ʘʢʪʫʘʣʴʥʠʤʠ ʻ 

ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ð ʟʦʢʨʝʤʘ, ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʦʜʝʣʴ, ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʘʜ ʤʦʜʝʣʣʶ 

ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʪʴ ʨʽʟʥʽ ʦʨʛʘʥʽʟʘʮʽʾ [60,84]. ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʡ 

ʢʽʙʝʨʙʝʟʧʝʢʘ: ʧʣʘʪʬʦʨʤʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʯʥʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ, 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʘ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʦʙôʻʢʪʽʚ. 

ʏʘʩʪʠʥʘ ʩʠʩʪʝʤ ʫʞʝ ʚʧʨʦʚʘʜʞʫʻ ʨʦʣʽ ʜʦʩʪʫʧʫ ʪʘ ʘʫʜʠʪʦʨʩʴʢʽ ʞʫʨʥʘʣʠ, ʘʣʝ 

ʩʪʘʥʜʘʨʪʠ ʪʘ ʧʨʘʚʦʚʽ ʥʦʨʤʠ ʱʝ ʥʝ ʚʩʪʠʛʘʶʪʴ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʊʘʢʦʞ ʽʩʥʫʻ ʜʝʬʽʮʠʪ 

ʥʘʚʠʯʦʢ: ʤʘʣʽ ʢʦʤʧʘʥʽʾ ʪʘ ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʠ ʯʘʩʪʦ ʥʝ ʤʘʶʪʴ ʨʝʩʫʨʩʽʚ ʯʠ 

ʢʦʤʧʝʪʝʥʮʽʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʡʙʽʣʴʰ 

ʚʠʟʥʘʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʚʠʢʣʠʢʠ ʤʦʞʥʘ ʧʽʜʩʫʤʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

¶ ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ: ʍʦʯʘ ʩʪʘʥʜʘʨʪʠ, ʪʘʢʽ ʷʢ Industry Foundation Classes 

(IFC), ʧʽʜʪʨʠʤʫʶʪʴ ʦʙʤʽʥ ʜʘʥʠʤʠ, ʙʘʛʘʪʦ ʭʤʘʨʥʠʭ BIM-ʟʘʩʪʦʩʫʥʢʽʚ ʜʦʩʽ 

ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʟʘʢʨʠʪʽ ʩʭʝʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʽʥʪʝʛʨʘʮʽʶ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ ʪʘ 

ʜʠʩʮʠʧʣʽʥʘʤʠ [60]. 

¶ ʋʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ: ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʤʦʜʝʣʴ, 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʜʘʥʽ ʪʘ ʽʩʪʦʨʽʾ ʟʤʽʥ ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʨʠʟʠʢʠ. 

ɹʝʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʧʨʘʚʦʚʠʭ ʽ ʧʨʦʮʝʜʫʨʥʠʭ ʨʘʤʦʢ ʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ ʜʦʚʽʨʫ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ [84]. 
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¶ ʂʽʙʝʨʙʝʟʧʝʢʘ: ʍʤʘʨʥʽ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʪʘ 

ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʜʽʡʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʭʠʱʝʥʠʭ API. ʂʦʥʬʽʜʝʥʮʽʡʥʽ ʜʘʥʽ ʧʨʦʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʜʝʨʞʘʚʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ, ʷʢʠʡ ʥʝ ʟʘʚʞʜʠ 

ʦʜʥʘʢʦʚʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʩʽʤʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ [86]. 

¶ ɼʝʬʽʮʠʪ ʥʘʚʠʯʦʢ ʪʘ ʙʘʨôʻʨʠ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʅʝʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ ʪʘ ʜʝʨʞʘʚʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʯʘʩʪʦ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʝʢʩʧʝʨʪʠʟʠ ʘʙʦ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʭʤʘʨʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʇʦʪʨʽʙʥʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʽʮʽʘʪʠʚʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʮʠʬʨʦʚʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʚʠʢʣʠʢʽʚ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʭʤʘʨʥʠʭ BIM-ʧʣʘʪʬʦʨʤ 

ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʠʟʢʫ ʩʪʨʘʪʝʛʽʡ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ [87]. 

ʇʝʨʝʜʫʩʽʤ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʪʠʚʥʠʤ 

ʚʠʤʦʛʘʤ. ʎʝ ʚʢʣʶʯʘʻ ʜʦʪʨʠʤʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʤʽʩʮʝʚʠʭ ʨʝʛʫʣʷʮʽʡ 

ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʮʠʬʨʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ. ʆʩʢʽʣʴʢʠ ʧʨʘʚʦʚʽ ʨʘʤʢʠ 

ʯʘʩʪʦ ʱʝ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ, ʫʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ 

ʦʥʦʚʣʶʚʘʪʠ ʧʦʣʽʪʠʢʠ, ʱʦʙ ʟʙʝʨʽʛʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʦʙôʻʢʪʘ. ʑʝ ʦʜʥʠʤ ʢʣʶʯʦʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʜʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʡʢʠʭ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʟ 

ʥʘʜʣʠʰʢʦʚʽʩʪʶ, ʨʝʛʫʣʷʨʥʠʤʠ ʨʝʟʝʨʚʥʠʤʠ ʢʦʧʽʷʤʠ ʪʘ ʤʝʭʘʥʽʟʤʘʤʠ ʘʚʘʨʽʡʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ ʚʪʨʘʪ ʘʙʦ ʢʽʙʝʨʘʪʘʢ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʘʭʠʩʪʽ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʚʽʜʽʛʨʘʻ ʤʽʥʽʤʽʟʘʮʽʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ. ɹʘʛʘʪʦ ʧʦʤʠʣʦʢ ʫ 

BIM-ʧʨʦʮʝʩʘʭ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʠʡ ʜʦʩʪʫʧ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ ʘʙʦ ʥʝʥʘʣʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʑʦʙ 

ʟʤʝʥʰʠʪʠ ʮʽ ʨʠʟʠʢʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʽʥʚʝʩʪʫʚʘʪʠ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʨʦʛʨʘʤʠ 

ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʨʦʣʴʦʚʠʡ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʦʙʤʝʞʫʶʯʠ 

ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʣʠʰʝ ʜʣʷ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʦʩʽʙ. ʅʘʨʝʰʪʽ, ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ 

ʻ ʧʦʩʪʽʡʥʠʡ ʘʫʜʠʪ ʽ ʧʨʦʪʦʢʦʣʠ ʧʝʨʝʚʽʨʢʠ. ʈʝʛʫʣʷʨʥʘ ʧʝʨʝʚʽʨʢʘ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, 
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ʟʤʽʥ ʫ ʤʦʜʝʣʷʭ ʪʘ ʞʫʨʥʘʣʽʚ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʘʥʦʤʘʣʽʾ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʧʽʜʚʠʱʫʚʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʟʦʨʽʩʪʴ ʫ ʧʨʦʮʝʩʽ 

ʫʧʨʘʚʣʽʥʥʷ ʤʦʜʝʣʣʶ. ʊʘʢʽ ʧʝʨʝʚʽʨʢʠ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʶʪʴ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʦʩʦʙʣʠʚʦ 

ʫ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʦʜʥʦʯʘʩʥʦ ʟ ʤʦʜʝʣʣʶ ʧʨʘʮʶʶʪʴ ʯʠʩʣʝʥʥʽ 

ʢʦʨʠʩʪʫʚʘʯʽ [87]. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʭ ʩʪʨʘʪʝʛʽʡ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʫ ʧʣʘʥ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʨʦʻʢʪʫ ʜʦʟʚʦʣʷʻ ʭʤʘʨʥʠʤ BIM-ʧʣʘʪʬʦʨʤʘʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʫ 

ʩʧʽʚʧʨʘʮʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʡ ʙʝʟʧʝʯʥʽ, ʚʽʜʧʦʚʽʜʥʽ ʥʦʨʤʘʪʠʚʘʤ ʽ ʛʦʪʦʚʽ ʜʦ 

ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʫ ʪʘʙʣʠʮʽ 2.2 ʧʦʨ̔ʚʥʶʶʪʴʩʷ 

ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ BIM ʽʟ ʩʫʯʘʩʥʠʤʠ ʭʤʘʨʥʠʤʠ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʊʘʙʣʠʮʷ 2.2. ʇʦʨʽʚʥʷʣʴʥʠʡ ʦʛʣʷʜ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʭʤʘʨʥʠʭ BIM-ʩʠʩʪʝʤ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʊʨʘʜʠʮʽʡʥʠʡ BIM ʍʤʘʨʥʠʡ BIM 

ɼʦʩʪʫʧ ɼʝʩʢʪʦʧ, ʦʜʥʝ ʤʽʩʮʝ 
ɺʝʙ/ʤʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ, ʦʜʥʦʯʘʩʥʘ 

ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʘ ʩʧʽʚʧʨʘʮʷ 

ɿʙʝʨʽʛʘʥʥʷ 
ʃʦʢʘʣʴʥʽ ʩʝʨʚʝʨʠ, 

ʜʫʙʣʶʚʘʥʥʷ ʬʘʡʣʽʚ 

ʄʘʩʰʪʘʙʦʚʘʥʽ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʭʤʘʨʥʽ 

ʨʝʧʦʟʠʪʦʨʽʾ 

ʉʧʽʚʧʨʘʮʷ 
ʇʦʩʣʽʜʦʚʥʘ, ʜʦʢʫʤʝʥʪ-

ʦʨʽʻʥʪʦʚʘʥʘ 

ʇʘʨʘʣʝʣʴʥʝ, ʨʝʘʣʴʥʝ ʩʧʽʚʘʚʪʦʨʩʪʚʦ ʪʘ 

ʢʦʤʝʥʪʫʚʘʥʥʷ 

ɯʥʪʝʛʨʘʮʽʷ 
ʆʙʤʝʞʝʥʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʝʪʘʧʫ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ɯʥʪʝʛʨʘʮʽʷ ʟ GIS, IoT, AI ʪʘ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ 

ʆʥʦʚʣʝʥʥʷ 

ʤʦʜʝʣʝʡ 

ʈʫʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʽ 

ʢʦʥʪʨʦʣʴ ʚʝʨʩʽʡ 

ɸʚʪʦʤʘʪʠʯʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ, ʚʽʜʩʪʝʞʝʥʥʷ 

ʚʝʨʩʽʡ ʪʘ ʽʩʪʦʨʽʾ ʟʤʽʥ 

ɹʝʟʧʝʢʘ ʃʦʢʘʣʴʥʽ ʧʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ 
ʍʤʘʨʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʨʦʣʴʦʚʠʡ ʜʦʩʪʫʧ, 

ʘʫʜʠʪʦʨʩʴʢʽ ʞʫʨʥʘʣʠ 

ʉʬʝʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʇʨʦʻʢʪʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ, ʧʨʝʜʠʢʪʠʚʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʦʟʫʤʥʽ ʤʽʩʪʘ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʤʘʨʥʠʡ BIM ð ʮʝ ʥʝ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʟʩʫʚ, ʘ ʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʧʦʩʦʙʫ ʩʪʚʦʨʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʛʨʦʚʘʥʽ, ʥʘʩʠʯʝʥʽ ʜʘʥʠʤʠ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʫʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʙʫʜʽʚʣʽ, ʚʽʥ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʦ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʾ, ʢʦʣʝʢʪʠʚʥʦʾ ʪʘ ʩʪʽʡʢʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚ. ʆʜʥʘʢ 

ʜʣʷ ʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʘʣʦʩʪʽ ʜʘʥʠʭ ʰʣʷʭʦʤ 

ʧʦʩʪʽʡʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʜʦʩʣʽʜʞʝʥʴ. 
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2.2. BIM -ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʩʝʨʝʜʦʚʠʱʘ: ʧʦʷʩʥʝʥʥʷ PIM, AIM, CDE ʪʘ 

BEP 

ʋ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʽʚʥʠʮʪʚʘ ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʩʠʩʪʝʤʥʦ 

ʩʪʚʦʨʶʚʘʪʠʩʷ, ʫʧʨʘʚʣʷʪʠʩʷ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʪʘ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ. BIM ʟʘʙʝʟʧʝʯʫʻ ʜʣʷ ʮʴʦʛʦ ʨʘʤʢʠ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʩʧʽʚʧʨʘʮʽ. ʏʦʪʠʨʠ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ: Project Information Model (PIM) ð ʤʦʜʝʣʴ ʧʨʦʻʢʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, Asset Information Model (AIM) ð ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʢʪʠʚ, 

Common Data Environment (CDE) ð ʩʧʽʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʘʥʠʭ, BIM Execution Plan 

(BEP) ð ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ BIM. ʈʦʟʫʤʽʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ 

ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʧʨʦʻʢʪʘʭ AEC. 

ʎʷ ʩʪʨʫʢʪʫʨʘ ʨʝʛʫʣʶʻʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʦʤ ISO 19650, ʷʢʠʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʥʽʰʝ ʨʦʟʨʦʙʣʝʥʠʭ ʙʨʠʪʘʥʩʴʢʠʭ ʩʪʘʥʜʘʨʪʘʭ PAS 1192. PAS 1192 

ʟʘʧʨʦʚʘʜʠʚ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʧʦʪʨʝʙ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʪʦʜʽ 

ʷʢ ISO 19650 ʨʦʟʰʠʨʠʚ ʮʝ ʜʦ ʛʣʦʙʘʣʴʥʦ ʚʠʟʥʘʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʬʦʨʤʘʣʽʟʫʻ ʩʧʽʣʴʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ. ʉʪʘʥʜʘʨʪ ISO 

19650 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʯʘʩʪʠʥ ([91]; ʈʠʩ. 2.4): 

¶ ISO 19650-1 ʦʧʠʩʫʻ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʚʢʣʶʯʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤʠ AIM, PIM ʪʘ CDE, ʘ ʪʘʢʦʞ ʝʪʘʧʘʤʠ ʟʨʽʣʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

BIM. 

¶ ISO 19650-2 ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʬʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ BEP, MIDP (Master Information Delivery Plans ð ʛʦʣʦʚʥʠʭ ʧʣʘʥʽʚ 

ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ TIDP (Task Information Delivery Plans ð ʧʣʘʥʽʚ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʟʘʚʜʘʥʥʷʤʠ) ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ ʧʨʦʻʢʪʥʦʾ ʪʘ ʙʫʜʽʚʝʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

¶ ISO 19650-3 ʦʭʦʧʣʶʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʬʘʟʫ, ʢʦʣʠ AIM ʩʪʘʻ ʮʝʥʪʨʘʣʴʥʠʤ 

ʜʞʝʨʝʣʦʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʘʢʪʠʚʫ ʧʽʩʣʷ ʟʜʘʯʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʟ ʽʥʪʝʛʨʘʮʽʻʶ 

ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʘʤʠ ʪʘ ʧʦʪʦʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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¶ ISO 19650-4 ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʟʦʢʨʝʤʘ Exchange 

Information Requirements (EIR ð ʚʠʤʦʛʠ ʜʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ), ʽ ʫʟʛʦʜʞʫʻ ʾʭ ʟ 

ʬʘʟʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

¶ ISO 19650-5 ʜʦʜʘʻ ʨʽʚʝʥʴ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʣʝʞʥʫ 

ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʧʨʦʻʢʪʘʭ ʯʫʪʣʠʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

 

Figure 2.4. ISO 19650 ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʘʢʪʠʚʫ BIM: Organisational management, 

asset & project management, information management (ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ); A ð ʧʦʯʘʪʦʢ ʬʘʟʠ 

ʨʝʘʣʽʟʘʮʽʾ (delivery phase) ð ʧʝʨʝʜʘʯʘ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ AIM ʜʦ PIM; B ð 

ʧʦʩʪʫʧʦʚʘ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʥʘʤʽʨʫ ʧʨʦʻʢʪʫ ʜʦ ʚʽʨʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʙʫʜʽʚʥʠʮʪʚʘ; C 

ð ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʨʝʘʣʽʟʘʮʽʾ ð ʧʝʨʝʜʘʯʘ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ PIM ʜʦ AIM 

[91] . 

ʈʦʣʴ ʩʧʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʘʥʠʭ (CDE) ʪʘ ʧʣʘʥʫ ʚʠʢʦʥʘʥʥʷ BIM 

(BEP) ʫ ʮʠʬʨʦʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ 

ʉʧʽʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʘʥʠʭ (CDE) ð ʮʝ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʮʠʬʨʦʚʘ ʧʣʘʪʬʦʨʤʘ, 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʤʽʥʫ ʚʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʧʦʚôʷʟʘʥʦʶ ʟ ʧʨʦʻʢʪʦʤ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ [92,93]. ɺʠʢʦʥʫʶʯʠ ʨʦʣʴ 
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ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ, ʚʦʥʦ ʦʙôʻʜʥʫʻ ʷʢ ʛʨʘʬʽʯʥʫ (ʥʘʧʨʠʢʣʘʜ, BIM-ʤʦʜʝʣʽ, 

ʢʨʝʩʣʝʥʥʷ), ʪʘʢ ʽ ʥʝ ʛʨʘʬʽʯʥʫ (ʥʘʧʨʠʢʣʘʜ, ʟʚʽʪʠ, ʢʦʥʪʨʘʢʪʠ) ʽʥʬʦʨʤʘʮʽʶ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʩʽʤ ʫʯʘʩʥʠʢʘʤ ʧʨʦʻʢʪʫ ʫʟʛʦʜʞʝʥʠʡ ʽ ʘʢʪʫʘʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ [94]. CDE ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʧʽʚʧʨʘʮʽ, ʽʥʪʝʛʨʫʶʯʠ ʜʘʥʽ, ʢʦʤʘʥʜʠ ʪʘ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʚ ʻʜʠʥʫ ʮʠʬʨʦʚʫ 

ʝʢʦʩʠʩʪʝʤʫ. ɿʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʪʨʠʤʮʽ ʢʦʥʪʨʦʣʶ 

ʚʝʨʩʽʡ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʾ, CDE ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʧʨʦʻʢʪʫ, ʟʥʠʞʫʻ ʨʠʟʠʢʠ 

ʪʘ ʧʨʠʩʢʦʨʶʻ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ. ʎʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʭʦʧʣʶʻ ʚʩʽ ʝʪʘʧʠ ð 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ, ʧʨʦʧʦʥʫʶʯʠ 

ʦʥʦʚʣʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʥʘ ʦʩʥʦʚʽ ʨʦʣʝʡ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʪʘ 

ʚʽʜʩʪʝʞʫʚʘʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ([93]; ʨʠʩ. 2.5). 

 

ʘ)       ʙ) 

ʈʠʩ.2.5. ʊʨʘʜʠʮʽʡʥʠʡ (ʘ) ʧʦʪʽʢ ʽʥʬʦʨʤʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʧʽʣʴʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʘʥʠʭ (ʙ) [93] . 

ɿʘʟʚʠʯʘʡ CDE ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʝʨʰʠʡ ð 

ʮʝ ʩʝʨʝʜʦʚʠʱʝ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ, ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʢʦʥʪʨʦʣʴ ʚʝʨʩʽʡ ʜʦʢʫʤʝʥʪʽʚ ʽ ʜʘʥʠʭ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʬʘʡʣʦʚʽ ʩʭʦʚʠʱʘ, 

ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ (EDMS) ʘʙʦ ʧʣʘʪʬʦʨʤʠ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ. ɼʨʫʛʠʡ ʢʦʤʧʦʥʝʥʪ ð ʮʝ ʩʝʨʝʜʦʚʠʱʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʦʤ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ 

ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷʤʠ, ʟʚʽʪʥʽʩʪʴ ʯʝʨʝʟ ʜʘʰʙʦʨʜʠ ʪʘ ʧʦʣʝʛʰʫʻ 

ʟʘʛʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ BIM-ʧʨʦʮʝʩʦʤ. ʈʽʰʝʥʥʷ, ʱʦ ʽʥʪʝʛʨʫʶʪʴ ʮʽ ʜʚʘ ʢʦʤʧʦʥʝʥʪʠ, 
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ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʽ ʟʤʝʥʰʫʶʪʴ ʩʢʣʘʜʥʽʩʪʴ 

ʢʝʨʫʚʘʥʥʷ ʢʽʣʴʢʦʤʘ ʩʠʩʪʝʤʘʤʠ [94]. 

ʊʠʧʦʚʽ ʛʨʫʧʠ ʜʘʥʠʭ ʫ CDE (Catenda (2025). CDE ï Common Data 

Environment): 

¶ ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ: 2D/3D ʤʦʜʝʣʽ, ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʥʘ 

ʢʦʣʽʟʽʾ, ʪʝʭʥʽʯʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʢʦʥʪʨʘʢʪʠ. 

¶ ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʧʨʦʻʢʪʫ: ʬʦʪʦʛʨʘʬʽʾ ʟ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, ʥʘʢʘʟʠ ʧʨʦ ʟʤʽʥʠ, ʟʘʧʠʩʠ ʢʦʤʫʥʽʢʘʮʽʡ. ʎʽ ʜʘʥʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʛʘʨʘʥʪʫʶʪʴ ʧʨʦʟʦʨʽʩʪʴ ʽ ʯʽʪʢʫ 

ʢʦʤʫʥʽʢʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʽʩʪʦʨʠʯʥʠʡ ʘʨʭʽʚ ʧʨʦʻʢʪʫ. 

¶ ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʦʙôʻʢʪ: ʤʝʪʘʜʘʥʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʞʫʨʥʘʣʠ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʘʥʽ ças-builtè ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʎʷ ʛʨʫʧʘ ʜʘʥʠʭ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʦʤ, ʩʧʨʠʷʻ 

ʧʦʜʘʣʴʰʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ, ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʚ ʤʘʡʙʫʪʥʽʭ ʧʨʦʻʢʪʘʭ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ CDE (Common Data Environment ð ɭʜʠʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʘʥʠʭ), ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ [93,94]: 

¶ ʇʦʢʨʘʱʝʥʘ ʩʧʽʚʧʨʘʮʷ: ʜʘʻ ʟʤʦʛʫ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʢʦʤʘʥʜʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ, ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ð 

ʫʩʫʚʘʶʯʠ çʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʣʦʩʠè. 

¶ ʎʽʣʽʩʥʽʩʪʴ ʽ ʧʨʦʟʦʨʽʩʪʴ ʜʘʥʠʭ: ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʥʘ ʦʩʥʦʚʽ ʨʦʣʝʡ ʪʘ ʞʫʨʥʘʣʠ 

ʘʫʜʠʪʫ ʩʧʨʠʷʶʪʴ ʜʦʚʽʨʽ, ʧʽʜʟʚʽʪʥʦʩʪʽ ʪʘ ʙʝʟʧʝʮʽ ʜʘʥʠʭ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ: ʦʙʤʽʥ ʜʘʥʠʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, 

ʽʥʪʝʛʨʘʮʽʷ BIM ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʤʝʥʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʨʦʙʦʢ ʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʩʚʦʻʯʘʩʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

¶ ɿʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ: ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ ʟʤʝʥʰʫʻ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 
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¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ ʧʨʦʻʢʪʫ, ʟʙʝʨʝʞʝʥʽ 

ʫ CDE, ʤʦʞʫʪʴ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ, 

ʙʝʥʯʤʘʨʢʽʥʛʫ ʪʘ ʘʥʘʣʽʪʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʧʨʦʻʢʪʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʨʽʰʝʥʥʷ CDE ʢʣʶʯʦʚʽ ʪʝʭʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʚʢʣʶʯʘʶʪʴ: ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʜʣʷ ʧʨʦʻʢʪʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʩʢʣʘʜʥʦʩʪʽ, 

ʙʝʟʰʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟ ʥʘʷʚʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʘʜʽʡʥʽ ʟʘʩʦʙʠ 

ʙʝʟʧʝʢʠ ʪʘ ʷʢʽʩʥʫ ʧʽʜʪʨʠʤʢʫ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

CDE ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʤʘʥʜʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ɺʘʞʣʠʚʦ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ CDE ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʫ ʇʣʘʥʽ ʚʠʢʦʥʘʥʥʷ (BIM Execution Plan, 

BEP). BEP ʚʠʟʥʘʯʘʻ ʦʙʨʘʥʫ ʧʣʘʪʬʦʨʤʫ CDE, ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʘʚʘ ʜʦʩʪʫʧʫ, 

ʩʭʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʘʚʠʣʘ ʥʘʡʤʝʥʫʚʘʥʥʷ, ʧʨʦʪʦʢʦʣʠ ʚʘʣʽʜʘʮʽʾ ʪʘ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ʎʽ ʧʨʘʚʠʣʘ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ISO 19650, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʩʪʚʦʨʝʥʠʭ ʦʙôʻʢʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʩʣʽʜʦʚʥʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʨʘʢʪʠʢʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ. 

ʇʣʘʥ ʚʠʢʦʥʘʥʥʷ BIM (BIM Execution Plan, BEP or BXP) ð ʮʝ ʙʘʟʦʚʠʡ 

ʜʦʢʫʤʝʥʪ ʧʨʦʻʢʪʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʷʢ ʙʫʜʝ ʚʧʨʦʚʘʜʞʝʥʦ Building Information 

Modeling (BIM) ʧʨʦʪʷʛʦʤ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ (ʜʠʚ. ʨʠʩ. 2.6). ɺʽʥ ʻ ʢʦʤʧʣʝʢʩʥʦʶ 

çʜʦʨʦʞʥʴʦʶ ʢʘʨʪʦʶè, ʱʦ ʧʝʨʝʪʚʦʨʶʻ BIM-ʮʽʣʽ ʟʘʤʦʚʥʠʢʘ ʥʘ ʧʨʘʢʪʠʯʥʽ ʧʨʦʮʝʩʠ, 

ʨʦʣʽ, ʦʙʦʚôʷʟʢʠ ʪʘ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ð ʯʠ ʪʦ 

ʥʦʚʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ, ʧʦʜʽʣ ʜʽʣʷʥʢʠ ʯʠ ʽʥʰʽ ʪʠʧʠ ʨʦʟʚʠʪʢʫ [95]. 

ʆʩʥʦʚʥʘ ʤʝʪʘ BEP ð ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ 

ʩʧʽʣʴʥʦʾ ʨʘʤʢʠ, ʷʢʘ ʫʟʛʦʜʞʫʻ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʫ ð ʚʽʜ ʘʨʭʽʪʝʢʪʦʨʽʚ ʽ ʽʥʞʝʥʝʨʽʚ 

ʜʦ ʧʽʜʨʷʜʥʠʢʽʚ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʣʫʞʙ ð ʱʦʜʦ ʦʯʽʢʫʚʘʥʴ ʽ ʤʝʪʦʜʦʣʦʛʽʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ BIM. ɺʽʥ ʚʠʟʥʘʯʘʻ, ʷʢ ʽʥʬʦʨʤʘʮʽʷ ʩʪʚʦʨʶʚʘʪʠʤʝʪʴʩʷ, 

ʧʝʨʝʜʘʚʘʪʠʤʝʪʴʩʷ, ʫʧʨʘʚʣʷʪʠʤʝʪʴʩʷ ʪʘ ʧʝʨʝʚʽʨʷʪʠʤʝʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ ð ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ 



83 

 

ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʪʞʝ, ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ BEP 

ʚʢʣʶʯʘʶʪʴ [95]: 

I. ʂʦʥʪʝʢʩʪ ʧʨʦʻʢʪʫ ʪʘ ʮʽʣʽ BIM ð BEP ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙʩʷʛʫ, ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʮʽʣʝʡ BIM ʜʣʷ ʧʨʦʻʢʪʫ. ʎʝ ʚʢʣʶʯʘʻ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʚʩʽʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʟ ʦʩʦʙʣʠʚʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʪʠʭ, ʭʪʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʦʨʜʠʥʘʮʽʶ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ BIM, ʥʘʧʨʠʢʣʘʜ BIM-ʤʝʥʝʜʞʝʨʽʚ ʽ ʢʦʦʨʜʠʥʘʪʦʨʽʚ. 

II. ʈʦʣʽ ʪʘ ʦʙʦʚôʷʟʢʠ ð ʚʠʟʥʘʯʘʻ ʦʙʦʚôʷʟʢʠ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʧʨʦʮʝʩʫ 

BIM, ʫʪʦʯʥʶʶʯʠ, ʭʪʦ ʩʪʚʦʨʶʻ, ʫʧʨʘʚʣʷʻ ʪʘ ʧʝʨʝʚʽʨʷʻ BIM-ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ. ʊʘʢʦʞ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʦʚʥʦʚʘʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʫʧʨʘʚʣʽʥʥʽ 

BIM-ʧʨʦʮʝʩʘʤʠ. 

III.  ʄʝʪʦʜʦʣʦʛʽʷ ʨʦʙʦʪʠ ʟ BIM ʪʘ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ð ʦʢʨʝʩʣʶʻ 

ʧʨʦʮʝʩʠ ʪʘ ʧʨʦʪʦʢʦʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. 

ɺʽʜʧʦʚʽʜʘʻ ʥʘ ʢʣʶʯʦʚʽ ʧʠʪʘʥʥʷ: ʷʢʽ ʜʘʥʽ ʧʦʪʨʽʙʥʽ? ʢʦʤʫ ʚʦʥʠ ʧʦʪʨʽʙʥʽ? ʢʦʣʠ ʾʭ ʩʣʽʜ 

ʥʘʜʘʪʠ? ʷʢ ʤʘʶʪʴ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ ʧʝʨʝʚʽʨʝʥʽ ʜʘʥʽ? ʊʘʢʦʞ ʚʠʟʥʘʯʘʻ 

ʧʨʦʮʝʜʫʨʠ ʢʦʦʨʜʠʥʘʮʽʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ ʤʦʜʝʣʝʡ. 

IV. CDE ʪʘ ʧʣʘʪʬʦʨʤʘ ʩʧʽʚʧʨʘʮʽ ð ʚʠʟʥʘʯʘʻ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʷʢ CDE ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʤʽʥʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʻʢʪʫ. ʆʭʦʧʣʶʻ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ: ʤʦʞʣʠʚʦʩʪʽ 

ʧʣʘʪʬʦʨʤʠ, ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʧʠʪʘʥʥʷ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʩʠʩʪʝʤʠ. 

V. ʇʨʦʛʨʘʤʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʬʦʨʤʘʪʠ ʦʙʤʽʥʫ ð ʧʝʨʝʣʽʢ ʫʩʽʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʘʥʜʦʶ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʘʪʽʚ 

ʦʙʤʽʥʫ ʜʣʷ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ð ʟʘʟʚʠʯʘʡ ʫ ʥʘʪʠʚʥʠʭ ʬʦʨʤʘʪʘʭ ʘʙʦ ʚʽʜʢʨʠʪʠʭ 

ʩʪʘʥʜʘʨʪʘʭ, ʪʘʢʠʭ ʷʢ IFC (Industry Foundation Classes). 

VI. ʈʽʚʝʥʴ ʦʧʨʘʮʶʚʘʥʥʷ (LOD) ʪʘ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʾ (LOI) ð 

ʚʩʪʘʥʦʚʣʶʻ ʦʯʽʢʫʚʘʥʫ ʜʝʪʘʣʽʟʘʮʽʶ ʤʦʜʝʣʽ ʪʘ ʥʘʩʠʯʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʽʡ ʬʘʟʽ 

ʧʨʦʻʢʪʫ, ʟʘʜʘʶʯʠ ʦʨʽʻʥʪʠʨʠ ʜʣʷ ʷʢʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ BIM-ʨʝʟʫʣʴʪʘʪʽʚ (ʜʠʚ. ʨʦʟʜ. 1.2). 

VII.  BIM -ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ð ʧʝʨʝʣʽʢ ʢʦʥʢʨʝʪʥʠʭ BIM-

ʨʝʟʫʣʴʪʘʪʽʚ, ʪʘʢʠʭ ʷʢ ʫʟʛʦʜʞʝʥʽ ʤʦʜʝʣʽ, ʢʨʝʩʣʝʥʥʷ, ʛʨʘʬʽʢʠ, ʟʚʽʪʠ, ʟ ʯʽʪʢʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʪʝʨʤʽʥʽʚ ʧʦʜʘʥʥʷ ʪʘ ʮʠʢʣʽʚ ʧʝʨʝʚʽʨʢʠ. 
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VIII.   ɺʽʭʠ ʪʘ ʛʨʘʬʽʢ ʧʨʦʻʢʪʫ ð ʪʘʡʤʣʘʡʥ BIM-ʟʘʚʜʘʥʴ ʽ ʢʣʶʯʦʚʠʭ ʚʽʭ, 

ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʟʘʛʘʣʴʥʠʤ ʢʘʣʝʥʜʘʨʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʦʤ. 

IX. ʇʨʘʚʠʣʘ ʥʘʡʤʝʥʫʚʘʥʥʷ ʬʘʡʣʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ð 

ʚʩʪʘʥʦʚʣʶʻ ʢʦʥʚʝʥʮʽʾ ʱʦʜʦ ʽʤʝʥ ʬʘʡʣʽʚ, ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ, ʩʪʘʥʜʘʨʪʽʚ ʘʥʦʪʘʮʽʡ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʫʥʠʢʥʝʥʥʷ 

ʜʚʦʟʥʘʯʥʦʩʪʝʡ (ʜʠʚ. ʨʦʟʜ. 1.3). 

X. ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʧʨʦʮʝʜʫʨʠ BIM-ʢʦʦʨʜʠʥʘʮʽʾ ð ʧʨʦʮʝʩʠ 

ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʝʡ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʝʛʣʷʜʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ BIM ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʤʠʣʦʢ. 

  

ʈʠʩ.2.6. ʉʭʝʤʘ ʮʠʢʣʫ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʦʙôʻʢʪʘ [92,96]  

ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ BEP ʚʠʢʦʥʫʻ ʧʦʜʽʙʥʫ ʬʫʥʢʮʽʶ ʜʦ RFI (Request 

for Information ð ʟʘʧʠʪ ʥʘ ʽʥʬʦʨʤʘʮʽʶ) ʯʠ RFP (Request for Proposal ð ʟʘʧʠʪ ʥʘ 

ʧʨʦʧʦʟʠʮʽʶ), ʱʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ɯʊ ʪʘ ʟʘʢʫʧʽʚʣʷʭ. ɺʽʥ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ 

ʧʨʷʤʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ɺʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ ʜʦ ʽʥʬʦʨʤʘʮʽʾ (EIR ð Employerôs Information 

Requirements), ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʮʽʣʽ ʟʘʤʦʚʥʠʢʘ ʱʦʜʦ ʧʨʦʮʝʩʫ BIM [97]. 

EIR ʟʘʜʘʻ ʨʘʤʢʠ, ʘ BEP ʚʽʜʧʦʚʽʜʘʻ, ʜʝʪʘʣʽʟʫʶʯʠ, ʷʢ ʮʽ ʦʯʽʢʫʚʘʥʥʷ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ 

ʚ ʪʝʨʤʽʥʘʭ ʧʨʦʮʝʩʽʚ, ʨʦʣʝʡ, ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʪʝʨʤʽʥʽʚ (ʜʠʚ. ʨʠʩ. 2.6). ʅʘ ʧʦʯʘʪʢʫ 

ʧʨʦʻʢʪʫ ʟʘʤʦʚʥʠʢ ʟʘʟʚʠʯʘʡ ʥʘʜʘʻ ʰʘʙʣʦʥ ʘʙʦ ʩʪʨʫʢʪʫʨʫ ʟ ʦʧʠʩʦʤ ʦʯʽʢʫʚʘʥʠʭ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʪʝʛʨʘʮʽʾ BIM. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʧʨʦʻʢʪʥʘ ʢʦʤʘʥʜʘ ʘʙʦ ʧʽʜʨʷʜʥʠʢ ʬʦʨʤʫʻ 

ʘʜʘʧʪʦʚʘʥʠʡ BEP, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʨʘʪʝʛʽʶ ʨʝʘʣʽʟʘʮʽʾ ð ʚʽʜ ʨʦʟʧʦʜʽʣʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʩʧʽʚʧʨʘʮʽ ʜʦ ʧʨʦʮʝʜʫʨ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ 

ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. ʎʝʡ ʜʦʢʫʤʝʥʪ ʩʪʘʻ ʦʧʝʨʘʮʽʡʥʠʤ ʧʦʩʽʙʥʠʢʦʤ ʮʠʬʨʦʚʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ.. 

BEP ʟʘʟʚʠʯʘʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʜʚʽ ʦʩʥʦʚʥʽ ʬʘʟʠ [97]. 

I. ʇʝʨʝʜʢʦʥʪʨʘʢʪʥʘ ʬʘʟʘ (Pre-Contract phase): ʧʦʪʝʥʮʽʡʥʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ 

ʛʦʪʫʶʪʴ ʧʦʯʘʪʢʦʚʠʡ BEP ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ EIR, ʦʢʨʝʩʣʶʶʯʠ ʩʚʦʾ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʤʝʪʦʜʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ. ʎʷ ʚʝʨʩʽʷ ʤʘʻ ʙʽʣʴʰ ʩʪʨʘʪʝʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʝʤʦʥʩʪʨʫʻ 

ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ ʪʘ ʮʠʬʨʦʚʠʭ ʚʠʤʦʛ ʧʨʦʻʢʪʫ. 

II. ʇʽʩʣʷʢʦʥʪʨʘʢʪʥʘ ʬʘʟʘ (the Post-Contract BEP): ʧʽʩʣʷ ʫʢʣʘʜʝʥʥʷ ʢʦʥʪʨʘʢʪʫ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ BEP. ɺʽʥ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ɻʦʣʦʚʥʠʤ ʧʣʘʥʦʤ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ (MIDP ð Master Information Delivery Plan), ʷʢʠʡ ʚʠʟʥʘʯʘʻ, ʭʪʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʩʪʚʦʨʝʥʥʷ ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʚʦʥʘ ʙʫʜʝ ʥʘʜʘʥʘ ʪʘ ʚ ʷʢʦʤʫ 

ʬʦʨʤʘʪʽ. ʎʝ ʜʦʧʦʚʥʶʻʪʴʩʷ ʇʣʘʥʘʤʠ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʟʘʚʜʘʥʥʷʤʠ (TIDP ð 

Task Information Delivery Plans) ʚʽʜ ʦʢʨʝʤʠʭ ʢʦʤʘʥʜ, ʷʢʽ ʜʝʪʘʣʽʟʫʶʪʴ ʢʦʞʝʥ 

ʨʝʟʫʣʴʪʘʪ. 

ʍʦʯʘ BEP ʥʝ ʻ ʶʨʠʜʠʯʥʦ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ ʚʩʽʭ ʧʨʦʻʢʪʽʚ, ʫ ʨʘʟʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʥ ʩʪʘʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʨʘʤʢʦʶ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ BIM. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʚ ʧʨʦʮʝʩʽ, ʷʢʠʡ ʪʨʘʜʠʮʽʡʥʦ ʻ ʬʨʘʛʤʝʥʪʦʚʘʥʠʤ. 

ʇʝʨʝʜʫʩʽʤ ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʙʶʜʞʝʪʫ, ʥʘʜʘʶʯʠ ʩʧʽʣʴʥʫ ʨʘʤʢʫ 

ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ. ʂʦʞʝʥ ʫʯʘʩʥʠʢ ð ʚʽʜ ʘʨʭʽʪʝʢʪʦʨʘ ʜʦ ʧʽʜʨʷʜʥʠʢʘ ð ʨʦʟʫʤʽʻ ʩʚʽʡ 

ʦʙʩʷʛ ʨʦʙʽʪ, ʦʯʽʢʫʚʘʥʠʡ ʚʥʝʩʦʢ ʽ ʛʨʘʬʽʢ. ʎʷ ʯʽʪʢʽʩʪʴ ʦʩʦʙʣʠʚʦ ʮʽʥʥʘ ʫ ʚʠʧʘʜʢʫ ʟʤʽʥʠ 

ʦʙʩʷʛʫ ʨʦʙʽʪ ʘʙʦ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʦʙʩʪʘʚʠʥ, ʘʜʞʝ BEP ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʫ ʪʦʯʢʫ 

ʚʽʜʣʽʢʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʩʠʪʫʘʮʽʷʤʠ ʙʝʟ ʟʨʠʚʫ ʧʨʦʻʢʪʫ. ʇʦ ʩʫʪʽ, BEP 

ʧʝʨʝʪʚʦʨʶʻ BIM ʽʟ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʧʦʚʥʦʮʽʥʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʦʤ. ʗʢʱʦ ʚʽʥ ʨʝʪʝʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʽ ʚʧʨʦʚʘʜʞʝʥʠʡ, ʪʦ ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʝʬʝʢʪʠʚʥʠʭ, ʧʨʦʟʦʨʠʭ ʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ʇʦʻʜʥʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʝʨʝʟ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ 

ʊʨʘʜʠʮʽʡʥʠʡ ʮʠʢʣ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ PAS 1192-2:2013 ʩʪʘʚ ʦʩʥʦʚʦʶ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʈʽʚʥʷ 2, ʚʠʟʥʘʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʜʣʷ ʢʘʧʽʪʘʣʴʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʆʜʥʘʢ ʡʦʤʫ ʙʨʘʢʫʚʘʣʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʯʝʥʥʷ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʦʙôʻʢʪʘ, ʟʦʢʨʝʤʘ ʩʪʘʜʽʾ ʟʘʚʝʨʰʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (End-of-Life, EOL). ʎʝʡ 

ʥʝʜʦʣʽʢ ʙʫʣʦ ʫʩʫʥʫʪʦ ʫ ʧʽʜʭʦʜʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ (ʈʠʩ.2.7), ʷʢʠʡ ʦʭʦʧʣʶʻ ʪʨʠ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʬʘʟʠ: ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ (Design & Build); ɽʢʩʧʣʫʘʪʘʮʽʷ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (Operation & Maintenance); ʂʽʥʝʮʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (End-of-

Life). ʋ ʮʝʥʪʨʽ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ð ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʨʴʦʭ 

ʤʦʜʝʣʝʡ: ʇʨʦʻʢʪʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ (Project Information Model, PIM), 

ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʘʢʪʠʚʫ (Asset Information Model, AIM), ʽ ɯʥʬʦʨʤʘʮʽʡʥʦʾ 

ʤʦʜʝʣʽ ʜʝʤʦʥʪʘʞʫ (Deconstruction Information Model, DIM)ðʢʦʞʥʘ ʟ ʷʢʠʭ 

ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʚʦʣʶʮʽʡʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʠʤʦʛ (EIR ð Employerôs 

Information Requirements, AIR ð Asset Information Requirements, OIR ð 

Organizational Information Requirements, PIR ð Project Information Requirements, 

DIR ð Deconstruction Information Requirements). 

I. PIM (Project Information Model) ï ʃʦʛʽʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʇʨʦʻʢʪʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ (PIM) ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʝʪʘʧʘʭ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ɺʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ ʜʦ ʽʥʬʦʨʤʘʮʽʾ (EIR) 

ð ʙʘʟʦʚʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʠ ʟʘʤʦʚʥʠʢʘ ʫ ʜʘʥʠʭ, ʩʪʘʥʜʘʨʪʠ, ʬʦʨʤʘʪʠ 

ʪʘ ʦʯʽʢʫʚʘʥʥʷ ʱʦʜʦ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʧʨʦʻʢʪʫ. EIR ʟʘʙʝʟʧʝʯʫʻ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʟʽ ʩʪʨʘʪʝʛʽʯʥʠʤʠ, ʪʝʭʥʽʯʥʠʤʠ ʡ ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʮʽʣʷʤʠ ʰʣʷʭʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʦʮʝʜʫʨ ʩʧʽʚʧʨʘʮʽ ʪʘ ʨʽʚʥʽʚ ʜʝʪʘʣʽʟʘʮʽʾ. 

ʉʪʚʦʨʝʥʠʡ ʥʘ ʧʝʨʝʜʪʝʥʜʝʨʥʽʡ ʬʘʟʽ, EIR ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʇʣʘʥʫ ʚʠʢʦʥʘʥʥʷ BIM 

(BEP), ʷʢʠʡ ʦʧʠʩʫʻ, ʷʢ ʩʘʤʝ ʢʦʤʘʥʜʠ ʧʨʦʻʢʪʫ ʧʣʘʥʫʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʮʽ ʚʠʤʦʛʠ [98]. 

Exchange Information Requirements). ʊʘʢʠʤ ʯʠʥʦʤ, PIM ʚʢʣʶʯʘʻ ʷʢ ʛʨʘʬʽʯʥʫ, ʪʘʢ ʽ 

ʥʝʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʬʦʨʤʫʶʯʠ ʦʩʥʦʚʫ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ñAs-Builtò ʟʘʧʠʩʫ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʧʽʩʣʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʦʧʨʠ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʬʘʭʽʚʮʽ 
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ʚʽʜʟʥʘʯʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʪʦʯʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ PIM ð ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʥʘʜʽʡʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

 

ʈʠʩ.2.7. ɺʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ (ʘʜʘʧʪʦʚʘʥʦ ʟ ISO 19650 ʟʘ [96] ). 

II. AIM (Asset Information Model) ï ʆʧʝʨʘʮʽʡʥʽ ʜʘʥʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʦʤ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ PIM ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ɯʥʬʦʨʤʘʮʽʡʥʫ 

ʤʦʜʝʣʴ ʘʢʪʠʚʫ (AIM) ð ʛʝʦʤʝʪʨʠʯʥʦ ʩʧʨʦʱʝʥʫ, ʘʣʝ ʩʝʤʘʥʪʠʯʥʦ ʟʙʘʛʘʯʝʥʫ ʤʦʜʝʣʴ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ. AIM ʧʽʜʪʨʠʤʫʻ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʦʤ, ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʽʥʪʝʛʨʫʶʯʠ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʢʝʨʽʚʥʠʮʪʚʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (O&M manuals), ʟʘʧʠʩʠ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʢʪʠʚʫ. ɺʦʥʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʜʘʥʽ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ (circular 

economy, CE) ð ʽʥʜʠʢʘʪʦʨʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʦʢʘʟʥʠʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʪʚʦʨʶʶʯʠ AIM ʥʘ ʜʠʥʘʤʽʯʥʠʡ ʮʠʬʨʦʚʠʡ 
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ʧʘʩʧʦʨʪ ʙʫʜʽʚʣʽ. AIM ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʬʘʟʠ, 

ʦʩʦʙʣʠʚʦ ʟʘʚʜʷʢʠ ʤʦʜʝʣʽ ñAs-Maintainedò, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ ʧʝʨʝʜ 

ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʚʝʨʰʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɰʾ ʥʘʜʽʡʥʽʩʪʴ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ çdata dropsè ʽ ʢʝʨʫʻʪʴʩʷ ʯʝʨʝʟ CDE ʪʘ ʧʨʦʪʦʢʦʣʠ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʫ BEP ʽ MIDP.. 

III.  DIM (Deconstruction Information Model) ï ʇʣʘʥʫʚʘʥʥʷ ʟʘʚʝʨʰʝʥʥʷ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʧʽʜʪʨʠʤʢʘ ʮʠʨʢʫʣʷʨʥʦʩʪʽ. ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʤʠʢʘʥʥʷ ʮʠʢʣʫ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʤʦʜʝʣʴ ʜʝʤʦʥʪʘʞʫ (Deconstruction Information Model, DIM) ð ʢʦʥʮʝʧʮʽʷ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ɺʠʤʦʛʘʭ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʤʦʥʪʘʞ (Deconstruction Information 

Requirements, DIR), ʷʢʽ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫ ʧʦʨʷʜ ʟ EIR.DIM 

ʽʥʪʝʛʨʫʻ ʜʘʥʽ PIM ʪʘ AIM ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʝʤʦʥʪʘʞʫ, ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ð ʢʣʶʯʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʮʠʨʢʫʣʷʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ. ʗʢ ʟʘʟʥʘʯʘʻ [92,96], ʨʘʥʥʻ ʚʢʣʶʯʝʥʥʷ DIR ʟʘʙʝʟʧʝʯʫʻ, 

ʱʦʙ ʮʽʣʽ ʮʠʨʢʫʣʷʨʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʧʝʨʝʨʦʙʢʠ) ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʱʝ ʟ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫ. DIM 

ʛʘʨʘʥʪʫʻ ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʧʦʯʘʪʢʦʚʠʤ DIR, ʟʤʽʮʥʶʶʯʠ ʢʦʥʮʝʧʮʽʶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʜʝʤʦʥʪʘʞʫ. ɯʥʩʪʨʫʤʝʥʪʠ 

ʪʘ ʩʪʘʥʜʘʨʪʠ, ʫʟʛʦʜʞʝʥʽ ʟ ISO 19650 ʽ PAS 1192, ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ 

ʽ ʩʫʤʽʩʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʥʘ ʢʨʠʪʠʯʥʠʭ ʝʪʘʧʘʭ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ. DIM 

ʥʘʧʦʚʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʝʨʽʶ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ çdata dropsè ʪʘ ʧʝʨʝʚʽʨʦʯʥʠʭ ʪʦʯʦʢ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ. ʎʝʡ ʧʽʜʭʽʜ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ CDE ʪʘ ʢʣʶʯʦʚʠʤʠ ʢʦʥʪʨʘʢʪʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (EIR, BEP, MIDP), 

ʩʧʨʠʷʶʯʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʡ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ 

ʜʝʤʦʥʪʘʞʫ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ: ʩʠʥʝʨʛʽʷ PIM, AIM, CDE ʪʘ BEP, ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʡ ʢʝʨʦʚʘʥʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 19650, ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʝ, ʙʝʟʧʝʯʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʚʩʽʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ. 
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2.3. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʝʡ ʫ BIM-ʢʦʤʘʥʜʘʭ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ɽʬʝʢʪʠʚʥʘ ʩʧʽʚʧʨʘʮʷ ʚ ʧʨʦʻʢʪʘʭ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ BIM, 

ʧʦʪʨʝʙʫʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʉʢʣʘʜʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʨʦʙʦʯʠʭ 

ʧʨʦʮʝʩʽʚ, ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʜʘʥʠʭ ʽ ʧʨʦʙʣʝʤ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤ, 

ʱʦʙ ʨʦʣʴ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ ʙʫʣʘ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʝʥʘ ʡ ʜʦʙʨʝ ʟʨʦʟʫʤʽʣʘ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʣʫʪʘʥʠʥʠ, ʧʽʜʚʠʱʫʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʘʥʽ ʪʘ ʩʧʨʠʷʻ 

ʧʨʦʜʫʢʪʠʚʥʽʡ ʩʧʽʚʧʨʘʮʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ 

[99]. ʊʨʠ ʦʩʥʦʚʥʽ ʨʦʣʽ ʫ BIM-ʩʝʨʝʜʦʚʠʱʽ ð BIM Manager (BIM-ʤʝʥʝʜʞʝʨ), BIM 

Coordinator (BIM-ʢʦʦʨʜʠʥʘʪʦʨ) ʪʘ BIM Author (BIM-ʘʚʪʦʨ) (ʘʙʦ BIM Specialist, 

Modeler-BIM-ʩʧʝʮʽʘʣʽʩʪ) ð ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʩʧʽʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʽʚ (ʈʠʩ.2.8) 

 

ʈʠʩ.2.8. BIM-ʨʦʣʽ: ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʘʨôʻʨʫ [100] : BIM Manager (BIM-

ʤʝʥʝʜʞʝʨ), BIM Coordinator (BIM-ʢʦʦʨʜʠʥʘʪʦʨ) ʪʘ BIM Author (BIM-ʘʚʪʦʨ) (ʘʙʦ 

BIM Specialist, Modeler-BIM-ʩʧʝʮʽʘʣʽʩʪ)  
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BIM Manager (BIM -ʤʝʥʝʜʞʝʨ) 

BIM Manager ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʨʘʪʝʛʽʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ, ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʨʦʟʚʠʪʦʢ 

BIM ʫ ʤʝʞʘʭ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʙʘʯʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ BIM, 

ʢʝʨʫʶʪʴ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʻʶ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʟʛʦʜʞʝʥʽʩʪʴ ʽʟ ʮʽʣʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʡ 

ʛʘʣʫʟʝʚʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ [99]. ʗʢ ʛʦʣʦʚʥʠʡ ʨʫʰʽʡ BIM-ʽʥʥʦʚʘʮʽʡ, BIM Manager 

ʨʦʟʨʦʙʣʷʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʇʣʘʥʠ ʚʠʢʦʥʘʥʥʷ BIM (BEP), ʚʩʪʘʥʦʚʣʶʻ ʨʘʤʢʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʟʜʽʡʩʥʶʻ ʥʘʩʪʘʚʥʠʮʪʚʦ ʜʣʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʤʘʥʜʠ BIM-ʬʘʭʽʚʮʽʚ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ, ʱʦʙ ʧʨʘʢʪʠʢʠ BIM ʧʨʠʥʦʩʠʣʠ ʙʽʟʥʝʩ-ʮʽʥʥʽʩʪʴ, ʧʽʜʚʠʱʫʚʘʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʻʢʪʽʚ ʽ ʛʘʨʘʥʪʫʚʘʣʠ ʥʘʡʚʠʱʫ ʷʢʽʩʪʴ ʫʩʽʭ ʨʝʟʫʣʴʪʘʪʽʚ. BIM Manager 

ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʢʝʨʫʚʘʥʥʽ ʟʤʽʥʘʤʠ, ʮʠʬʨʦʚʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʫʟʛʦʜʞʝʥʥʽ 

ʪʝʭʥʦʣʦʛʽʡ ʮʠʬʨʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʈʠʩ. 2.9).  

 

ʈʠʩ.2.9. BIM Manager: ʨʦʣʴ ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ [101] : people, technology, process, 

policy (ʣʶʜʠ, ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʮʝʩʠ, ʧʦʣʽʪʠʢʘ) 

ʆʩʥʦʚʥʽ ʦʙʦʚôʷʟʢʠ BIM Manager [102]: 

¶ ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʦʨʛʘʥʽʟʘʮʽʡʥʦʾ BIM-ʩʪʨʘʪʝʛʽʾ ʪʘ ʨʘʤʢʠ 

ʚʠʢʦʥʘʥʥʷ. 

¶ ʈʦʟʨʦʙʢʘ ʪʘ ʧʽʜʪʨʠʤʢʘ BIM-ʩʪʘʥʜʘʨʪʽʚ, ʧʨʦʪʦʢʦʣʽʚ ʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 19650 ʘʙʦ ʝʢʚʽʚʘʣʝʥʪʽʚ. 

¶ ʅʘʛʣʷʜ ʟʘ ʩʪʚʦʨʝʥʥʷʤ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽ ʦʥʦʚʣʝʥʥʷʤ BEP. 
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¶ ʂʝʨʽʚʥʠʮʪʚʦ ʪʘ ʥʘʩʪʘʚʥʠʮʪʚʦ BIM-ʢʦʤʘʥʜʘʤ, ʧʽʜʪʨʠʤʢʘ ʾʭʥʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʩʧʽʚʧʨʘʮʽ ʡ ʽʥʥʦʚʘʮʽʡ. 

¶ ʂʦʦʨʜʠʥʘʮʽʷ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʤʦʜʝʣʝʡ ʽ ʢʦʥʪʨʦʣʴ ʾʭʥʴʦʾ ʷʢʦʩʪʽ. 

¶ ʇʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ BIM-ʘʫʜʠʪʽʚ, ʧʝʨʝʚʽʨʦʢ ʤʦʜʝʣʝʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ ʜʘʥʠʭ ʪʘ ʚʠʤʦʛʘʤ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʻʢʪʽʚ. 

¶ ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʣʽʮʝʥʟʽʷʤʠ ʪʘ 

ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʽʜʨʦʟʜʽʣʘʭ. 

¶ ʃʽʜʝʨʩʪʚʦ ʚ ʥʘʚʯʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚʘʭ ʽ ʩʝʩʽʷʭ ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ ʟ BIM. 

¶ ɺʟʘʻʤʦʜʽʷ ʟ ʚʠʱʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ, ʟʚʽʪʫʚʘʥʥʷ ʱʦʜʦ ʧʨʦʛʨʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

BIM, ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʴ. 

¶ ʄʦʥʽʪʦʨʠʥʛ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ʫ BIM ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ. 

¶ ɺʠʢʦʥʘʥʥʷ ʨʦʣʽ ʧʦʩʝʨʝʜʥʠʢʘ ʤʽʞ ʢʣʽʻʥʪʘʤʠ, ʧʽʜʨʷʜʥʠʢʘʤʠ ʡ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ 

ʫ BIM-ʘʩʧʝʢʪʘʭ ʧʨʦʻʢʪʽʚ. 

BIM Manager ʧʦʚʠʥʝʥ ʤʘʪʠ ˇʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ BIM-ʧʣʘʪʬʦʨʤ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ, ʩʝʨʝʜʦʚʠʱ ʬʝʜʝʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, IFC-ʚôʶʝʨʽʚ) ʽ 

ʚʦʜʥʦʯʘʩ ʚʦʣʦʜʽʪʠ ʣʽʜʝʨʩʴʢʠʤʠ ʥʘʚʠʯʢʘʤʠ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʢʦʤʘʥʜ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʧʨʦʮʝʩʽʚ ʽʟ ʮʽʣʷʤʠ ʧʨʦʻʢʪʫ. ʍʦʯʘ ʮʷ ʨʦʣʴ ʥʝ ʟʘʚʞʜʠ ʻ ʪʨʘʜʠʮʽʡʥʦʶ ʫʧʨʘʚʣʽʥʩʴʢʦʶ 

ʧʦʩʘʜʦʶ, BIM Manager ʤʘʻ ʟʥʘʯʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. 

BIM -ʢʦʦʨʜʠʥʘʪʦʨ (BIM Coordinator ) 

BIM Coordinator ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʦʛʦ, ʱʦʙ 

ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʥʘ ʨʽʚʥʽ ʧʨʦʻʢʪʫ ʙʫʣʦ ʧʦʩʣʽʜʦʚʥʠʤ, ʢʦʣʘʙʦʨʘʪʠʚʥʠʤ ʽ 

ʫʟʛʦʜʞʝʥʠʤ ʽʟ ʟʘʛʘʣʴʥʠʤ ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʦʤ, ʚʠʟʥʘʯʝʥʠʤ BIM Manager. 

ɿʘʚʜʷʢʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʝʢʩʧʝʨʪʠʟʽ BIM Coordinator ʧʦʻʜʥʫʻ ʤʘʢʨʦʨʽʚʥʝʚʫ 

ʩʪʨʘʪʝʛʽʶ BIM Manager ʽʟ ʪʝʭʥʽʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ, ʷʢʫ ʚʠʢʦʥʫʶʪʴ BIM-ʩʧʝʮʽʘʣʽʩʪʠ. 

ɺʽʥ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʥʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ ʫ ʧʦʪʦʢʘʭ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʦʨʜʠʥʘʮʽʾ ʤʦʜʝʣʝʡ ʽ 

ʪʝʭʥʽʯʥʽʡ ʚʘʣʽʜʘʮʽʾ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ. BIM Coordinator 

ʧʨʘʮʶʻ ʤʽʞ ʧʨʦʻʢʪʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ð ʘʨʭʽʪʝʢʪʫʨʥʦʶ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʪʘ MEP 

ð ʢʦʥʪʨʦʣʶʶʯʠ ʽʥʪʝʛʨʘʮʽʶ, ʚʘʣʽʜʘʮʽʶ ʪʘ ʫʩʫʥʝʥʥʷ ʢʦʣʽʟʽʡ ʫ ʬʝʜʝʨʘʪʠʚʥʠʭ 
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ʤʦʜʝʣʷʭ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ, ʱʦʙ ʮʠʬʨʦʚʽ ʧʨʦʮʝʩʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ 

ʫʟʛʦʜʞʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʨʝʟʫʣʴʪʘʪʘʤ ʽ ʛʨʘʬʽʢʘʤ, ʦʧʪʠʤʽʟʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 

ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʤʠʣʢʘʤ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ [102, 103]: 

¶ ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ BIM-ʩʪʘʥʜʘʨʪʽʚ ʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʤʝʞʘʭ ʧʨʦʻʢʪʫ. 

¶ ʇʽʜʪʨʠʤʢʘ ʪʘ ʦʥʦʚʣʝʥʥʷ BEP (BIM Execution Plan) ʽ ʢʦʥʪʨʦʣʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʢʦʤʘʥʜʠ ʡʦʛʦ ʚʠʤʦʛʘʤ. 

¶ ʂʦʦʨʜʠʥʘʮʽʷ ʽʥʪʝʛʨʘʮʽʾ ʤʦʜʝʣʝʡ ʟ ʘʨʭʽʪʝʢʪʫʨʠ, ʢʦʥʩʪʨʫʢʮʽʡ, MEP ʪʘ ʽʥʰʠʭ 

ʜʠʩʮʠʧʣʽʥ. 

¶ ʉʧʨʠʷʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʩʧʽʚʧʨʘʮʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ 

ʟʫʩʪʨʽʯʝʡ. 

¶ ɺʠʢʦʥʘʥʥʷ clash detection ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ BIM-ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʾ ʚʠʜʘʯʽ BIM-ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʪʘʧʽʚ 

ʧʨʦʻʢʪʫ ʪʘ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ. 

¶ ʂʝʨʫʚʘʥʥʷ ʚʘʣʽʜʘʮʽʻʶ ʤʦʜʝʣʝʡ, ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷʤ ʚʝʨʩʽʡ. 

¶ ʇʽʜʪʨʠʤʢʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʫ ʨʦʟʫʤʽʥʥʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ BIM-ʜʦʩʪʘʚʦʢ. 

¶ ʄʦʥʽʪʦʨʠʥʛ BIM-ʽʥʥʦʚʘʮʽʡ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʯʠ ʤʝʪʦʜʽʚ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

¶ ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʫʨʦʢʽʚ ʽ ʚʥʝʩʝʥʥʷ ʾʭ ʫ ʢʦʨʧʦʨʘʪʠʚʥʫ ʙʘʟʫ ʟʥʘʥʴ. 

ʋ ʤʝʞʘʭ BIM-ʢʦʦʨʜʠʥʘʮʽʾ ʽʩʥʫʶʪʴ ʜʚʽ ʨʽʟʥʽ, ʘʣʝ ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʣʴʥʽ ʨʦʣʽ 

[104] BIM Total Coordinator ð ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʪʝʛʨʘʮʽʶ ʚʩʽʭ ʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʤʦʜʝʣʝʡ ʫ ʻʜʠʥʫ ʬʝʜʝʨʘʪʠʚʥʫ ʤʦʜʝʣʴ. ʎʷ ʨʦʣʴ ʛʘʨʘʥʪʫʻ ʤʽʞʛʘʣʫʟʝʚʫ ʩʫʤʽʩʥʽʩʪʴ ʷʢ 

ʫ ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ (ʥʘʧʨʠʢʣʘʜ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ), ʪʘʢ ʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

(ʫʟʛʦʜʞʝʥʽʩʪʴ ʘʪʨʠʙʫʪʽʚ), ʘ ʪʘʢʦʞ ʢʝʨʫʻ ʟʘʛʘʣʴʥʦʶ ʧʝʨʝʜʘʯʝʶ ʧʦʛʦʜʞʝʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ʟʘʤʦʚʥʠʢʫ. BIM Total Coordinator ʢʦʥʪʨʦʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ CDE 

(Common Data Environment) ʽ ʢʦʦʨʜʠʥʫʻ ʧʨʦʮʝʩ ʚʠʧʫʩʢʫ ʤʦʜʝʣʝʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʣʘʥʦʚʠʭ ʮʠʢʣʽʚ. Specialist Planning Level Coordinator ð ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʜʠʩʮʠʧʣʽʥʽ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ, ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʯʠ MEP-
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ʧʨʦʻʢʪʫʚʘʥʥʽ). ʎʝʡ ʢʦʦʨʜʠʥʘʪʦʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʚʦʻʯʘʩʥʫ ʪʘ ʷʢʽʩʥʫ ʚʠʜʘʯʫ 

ʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ BIM-ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʨʦʻʢʪʫ. ɺʽʥ ʻ ʦʩʥʦʚʥʠʤ 

ʢʦʥʪʘʢʪʥʠʤ ʧʫʥʢʪʦʤ ʜʣʷ BIM Total Coordinator ʽ ʯʘʩʪʦ ʙʘʣʘʥʩʫʻ ʤʽʞ ʦʯʽʢʫʚʘʥʥʷʤʠ 

ʧʨʦʻʢʪʫ ʪʘ ʚʥʫʪʨʽʰʥʽʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʡ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʢʦʤʧʘʥʽʾ. 

ɽʬʝʢʪʠʚʥʠʡ BIM Coordinator ʧʦʚʠʥʝʥ ʤʘʪʠ: 

¶ ʨʦʟʚʠʥʝʥʽ ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ BIM-ʇɿ ʪʘ ʧʣʘʪʬʦʨʤʘʤʠ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʟʦʢʨʝʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ clash detection (ʥʘʧʨʠʢʣʘʜ, Navisworks), 

¶ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ IFC-ʤʦʜʝʣʷʤʠ ʯʝʨʝʟ ʽʥʩʪʨʫʤʝʥʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ 

ʚʘʣʽʜʘʮʽʾ, 

¶ ˇʨʫʥʪʦʚʥʝ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʨʦʟʫʤʽʥʥʷ ʛʘʣʫʟʝʡ AEC ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʥʠʤʠ, 

¶ ʟʥʘʥʥʷ open BIM-ʩʪʘʥʜʘʨʪʽʚ (ʦʩʦʙʣʠʚʦ ISO 19650 ʽ ʧʨʦʪʦʢʦʣʽʚ IFC) ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʻ soft skills: ʯʽʪʢʘ ʢʦʤʫʥʽʢʘʮʽʷ, ʬʘʩʠʣʽʪʘʮʽʷ ʢʦʤʘʥʜʥʦʾ 

ʨʦʙʦʪʠ, ʟʜʘʪʥʽʩʪʴ ʚʠʩʪʫʧʘʪʠ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ ʪʘ 

ʢʝʨʽʚʥʠʢʘʤʠ ʧʨʦʻʢʪʽʚ. ɼʦʩʚʽʜʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪʦʨ ʪʘʢʦʞ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʤʦʜʝʣʝʡ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʟʙʝʨʽʛʘʶʯʠ ʷʢʽʩʪʴ ʽ ʧʨʦʩʪʝʞʫʚʘʥʽʩʪʴ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ. 

BIM Specialist (Author , Modeler)-ʉʧʝʮʽʘʣʽʩʪ ʟ BIM (ʘʚʪʦʨ, ʤʦʜʝʣʝʨ) 

BIM Specialist ð ʮʝ ʪʝʭʥʽʯʥʠʡ ʝʢʩʧʝʨʪ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʨʦʟʨʦʙʢʫ ʪʘ 

ʧʽʜʪʨʠʤʢʫ ʜʝʪʘʣʴʥʠʭ, ʥʘʩʠʯʝʥʠʭ ʜʘʥʠʤʠ 3D-ʤʦʜʝʣʝʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʽʟʠʯʥʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ. ɿʘʟʚʠʯʘʡ BIM-ʩʧʝʮʽʘʣʽʩʪ ʧʨʘʮʶʻ ʚ ʤʝʞʘʭ 

ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ð ʘʨʭʽʪʝʢʪʫʨʠ, ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ MEP ð ʧʝʨʝʪʚʦʨʶʶʯʠ 

ʧʨʦʻʢʪʥʽ ʢʦʥʮʝʧʮʽʾ ʥʘ ʧʨʠʜʘʪʥʽ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ Revit, ArchiCAD ʯʠ Civil 3D. ɰʭ 

ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ BIM Authors ʘʙʦ BIM Modelers. ʎʽ ʬʘʭʽʚʮʽ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʝʡ, ʾʭ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʚ ʧʨʦʻʢʪʽ. 

ʈʦʙʦʪʘ BIM Specialist ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 



94 

 

ʧʨʦʻʢʪʫ ð ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʯʝʨʝʟ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙôʻʢʪʦʤ. 

ʗʢ ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʢʠ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, BIM Specialists ʪʽʩʥʦ 

ʩʧʽʚʧʨʘʮʶʶʪʴ ʽʟ ʘʨʭʽʪʝʢʪʦʨʘʤʠ, ʽʥʞʝʥʝʨʘʤʠ, BIM-ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ ʪʘ 

ʤʝʥʝʜʞʝʨʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣʝʡ ʪʝʭʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ, ʦʯʽʢʫʚʘʥʥʷʤ ʟʘʤʦʚʥʠʢʘ ʪʘ ʟʤʽʥʥʠʤ ʫʤʦʚʘʤ ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢʫ (Biblus. 

BIM Manager, BIM Specialist and BIM Coordinator roles and responsibilities. (2025)). 

ɰʭʥʷ ʨʦʙʦʪʘ ʻ ʬʫʥʜʘʤʝʥʪʦʤ BIM-ʧʨʦʮʝʩʫ ʪʘ ʜʘʻ ʟʤʦʛʫ ʫʭʚʘʣʶʚʘʪʠ ʨʽʰʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ. ʆʩʥʦʚʥʽ ʦʙʦʚôʷʟʢʠ BIM 

Specialist [102]: 

¶ ʉʪʚʦʨʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʪʦʯʥʠʭ 3D BIM-ʤʦʜʝʣʝʡ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ (Revit, ArchiCAD, Civil 3D). 

¶ ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʥʦʛʦ ʟʘʜʫʤʫ ʪʘ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʫ ʧʘʨʘʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ ʤʦʜʝʣʶʚʘʥʥʷ, ʰʘʙʣʦʥʘʤ ʽ 

ʩʧʝʮʠʬʽʯʥʠʤ ʚʠʤʦʛʘʤ ʧʨʦʻʢʪʫ. 

¶ ɺʠʢʦʥʘʥʥʷ clash detection ʽ ʢʦʦʨʜʠʥʘʮʽʷ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʢʦʥʬʣʽʢʪʽʚ ʫ ʤʦʜʝʣʷʭ. 

¶ ʉʧʽʚʧʨʘʮʷ ʟ ʘʨʭʽʪʝʢʪʦʨʘʤʠ, ʽʥʞʝʥʝʨʘʤʠ ʪʘ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʫʟʛʦʜʞʝʥʥʷ ʜʘʥʠʭ ʤʦʜʝʣʽ. 

¶ ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʽ ʦʥʦʚʣʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʦʢ ʫ ʧʨʦʻʢʪʽ ʪʘ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ ʚʽʜ ʫʯʘʩʥʠʢʽʚ. 

¶ ʇʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʘʫʜʠʪʽʚ ʽ ʧʝʨʝʚʽʨʦʢ ʤʦʜʝʣʝʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʧʦʚʥʦʪʠ ʪʘ ʪʦʯʥʦʩʪʽ. 

¶ ʋʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʝʢʩʪʨʘʢʮʽʾ ʢʨʝʩʣʝʥʴ ʽ ʧʽʜʛʦʪʦʚʮʽ ʜʘʥʠʭ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ ʄʦʥʽʪʦʨʠʥʛ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʦʙʦʯʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

BIM Specialists ʻ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʤʽʞ ʧʨʦʻʢʪʥʠʤ ʟʘʜʫʤʦʤ ʽ ʮʠʬʨʦʚʦʶ 

ʨʝʘʣʽʟʘʮʽʻʶ. ʋ ʩʧʽʚʧʨʘʮʽ ʟ BIM-ʘʨʭʽʪʝʢʪʦʨʘʤʠ ʪʘ ʜʠʟʘʡʥʝʨʘʤʠ ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴ 
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ʢʨʝʘʪʠʚʥʽ ʽʜʝʾ ʥʘ ʜʝʪʘʣʽʟʦʚʘʥʽ ʮʠʬʨʦʚʽ ʘʢʪʠʚʠ. ʈʘʟʦʤ ʽʟ ʤʝʥʝʜʞʝʨʘʤʠ ʟ ʙʫʜʽʚʥʠʮʪʚʘ 

ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʽʤʽʪʫʚʘʪʠ ʙʫʜʽʚʝʣʴʥʽ ʧʨʦʮʝʩʠ, ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ ʱʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʪʘ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʛʨʘʬʽʢʽʚ ʽ ʚʠʪʨʘʪ. ɼʣʷ 

ʤʝʥʝʜʞʝʨʽʚ ʦʙ'ʻʢʪʽʚ (Facility Managers) ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʤʦʜʝʣʽ ʟ ʜʘʥʠʤʠ ʧʨʦ ʘʢʪʠʚʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʙôʻʢʪʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. ʆʩʢʽʣʴʢʠ ʮʠʬʨʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʚʽʜ BIM 

Specialist ʦʯʽʢʫʻʪʴʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʝ ʤʠʩʣʝʥʥʷ, ʱʦʙ ʤʦʜʝʣʽ ʚʠʢʦʥʫʚʘʣʠ ʥʝ 

ʣʠʰʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʧʨʦʻʢʪʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ ʧʽʜʪʨʠʤʫʚʘʣʠ ʩʧʽʣʴʥʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ BIM-ʧʨʦʮʝʩʠ [105]. 

ʎʷ ʩʧʽʚʧʨʘʮʷ ʥʘʡʢʨʘʱʝ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʰʠʨʰʦʤʫ ʢʦʥʪʝʢʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʨʝʘʣʽʟʘʮʽʾ BIM. ʈʠʩ. 2.10 ʜʝʤʦʥʩʪʨʫʻ, ʷʢ BIM-ʨʦʣʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʶʯʦʚʠʤ ʬʘʟʘʤ 

ʧʨʦʻʢʪʫ ð ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʜʝʤʦʥʪʘʞʫ. ɺʽʥ ʧʦʢʘʟʫʻ, ʷʢ ʨʽʟʥʽ ʬʘʭʽʚʮʽ ʛʘʣʫʟʽ AECO (ʘʨʭʽʪʝʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ, 

ʧʽʜʨʷʜʥʠʢʠ, ʤʝʥʝʜʞʝʨʠ ʦʙ'ʻʢʪʽʚ) ʨʦʙʣʷʪʴ ʚʥʝʩʦʢ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʦʻʢʪʠ ʪʘ ʘʢʪʠʚʠ (PIM ʽ AIM). 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʜʽʘʛʨʘʤʽ ʧʨʠʜʽʣʝʥʦ ʨʦʣʽ ʟʘʤʦʚʥʠʢʽʚ, ʜʝʚʝʣʦʧʝʨʽʚ ʽ ʤʝʥʝʜʞʝʨʽʚ 

ʘʢʪʠʚʽʚ ʫ ʢʦʥʪʨʦʣʽ ʥʘʜ ʜʘʥʠʤʠ, ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʚʦʨʝʥʥʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʮʽʥʥʦʩʪʽ. ʊʘʢʘ ʥʘʩʢʨʽʟʥʘ ʽʥʪʝʛʨʘʮʽʷ ʧʽʜʢʨʝʩʣʶʻ ʟʨʦʩʪʘʶʯʫ 

ʚʘʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʽʚ. 
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ʈʠʩ.2.10. ʋʯʘʩʥʠʢʠ BIM [57] :professional services during planning, sourcing, 

construction, operation, refurbishment, demolition-building owners, investors, project 

developers, architects and engineers, construction companies, facility manager, 

asset/property manager (ʧʨʦʬʝʩʽʡʥʽ ʧʦʩʣʫʛʠ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʟʥʝʩʝʥʥʷ ʙʫʜʽʚʝʣʴ - ʚʣʘʩʥʠʢʠ, 

ʽʥʚʝʩʪʦʨʠ, ʨʦʟʨʦʙʥʠʢʠ ʧʨʦʝʢʪʽʚ, ʘʨʭʽʪʝʢʪʦʨʠ ʪʘ ʽʥʞʝʥʝʨʠ, ʙʫʜʽʚʝʣʴʥʽ ʢʦʤʧʘʥʽʾ, 

ʢʝʨʫʶʯʽ ʦʙ'ʻʢʪʘʤʠ, ʢʝʨʫʶʯʽ ʘʢʪʠʚʘʤʠ/ʤʘʡʥʦʤ) 

ʆʢʨʽʤ ʦʩʥʦʚʥʠʭ ʨʦʣʝʡ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ BIM, ʢʽʣʴʢʘ ʜʦʜʘʪʢʦʚʠʭ 

ʧʦʩʘʜ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʝʬʝʢʪʠʚʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ BIM 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʝʢʪʫ. ʄʝʥʝʜʞʝʨ CDE ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʝ 

ʟʙʝʨʽʛʘʥʥʷ, ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʫʩʽʻʾ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Common Data, ʩʧʨʠʷʶʯʠ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʩʧʽʚʧʨʘʮʽ. ʂʝʨʽʚʥʠʢ BIM ʟʘʙʝʟʧʝʯʫʻ 

ʢʝʨʽʚʥʠʮʪʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʩʮʠʧʣʽʥʠ, ʢʝʨʫʶʯʠ ʢʦʤʘʥʜʘʤʠ ʫ ʩʪʚʦʨʝʥʥʽ 

ʧʦʩʣʽʜʦʚʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ BIM. ʊʠʤ ʯʘʩʦʤ ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ ʽʥʪʝʛʨʫʻ 

ʩʪʨʘʪʝʛʽʾ BIM ʫ ʰʠʨʰʫ ʩʪʨʫʢʪʫʨʫ ʨʝʘʣʽʟʘʮʽʾ, ʙʘʣʘʥʩʫʶʯʠ ʦʙʩʷʛ, ʛʨʘʬʽʢ ʪʘ ʙʶʜʞʝʪ. 

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ ʩʣʫʞʠʪʴ ʢʨʠʪʠʯʥʦʶ ʣʘʥʢʦʶ ʤʽʞ ʦʯʽʢʫʚʘʥʥʷʤʠ ʢʣʽʻʥʪʘ 

ʪʘ ʨʦʟʨʦʙʢʦʶ ʤʦʜʝʣʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʪʦʢʦʣʘʤ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɼʦʧʦʤʽʞʥʽ ʨʦʣʽ, ʪʘʢʽ ʷʢ ʄʦʜʝʣʴʻʨ I/II, ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʢʨʝʩʣʝʥʥʽ ʪʘ 

ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʝʡ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʬʘʭʽʚʮʽʚ, ʩʧʨʠʷʶʯʠ ʚʠʨʦʙʥʠʯʦʤʫ ʢʦʥʚʝʻʨʫ. 

ʅʘʨʝʰʪʽ, ʤʝʥʝʜʞʝʨ VDC ʚʽʜʽʛʨʘʻ ʩʪʨʘʪʝʛʽʯʥʫ ʨʦʣʴ, ʽʥʪʝʛʨʫʶʯʠ ʤʦʜʝʣʽ BIM ʟ 
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ʧʝʨʝʜʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʦʮʽʥʶʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʠ ʜʣʷ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ 4D/5D ʪʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʋ ʪʘʙʣʠʮʽ 2.3 

ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʴʥʝ ʧʦʨʽʚʥʷʥʥʷ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ BIM, ʟʘ ʢʽʣʴʢʦʤʘ 

ʚʠʤʽʨʘʤʠ: ʝʪʘʧʠ ʧʨʦʝʢʪʫ, ʦʩʥʦʚʥʽ ʥʘʚʠʯʢʠ, ʦʩʥʦʚʥʽ ʦʙʦʚ'ʷʟʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʚʭʽʜʥʽ/ʚʠʭʽʜʥʽ ʜʘʥʽ. 
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ʊʘʙʣʠʮʷ 2.3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʣʶʯʦʚʠʭ BIM-ʨʦʣʝʡ 

ʈʦʣʴ ɽʪʘʧʠ ʧʨʦʻʢʪʫ ʂʣʶʯʦʚʽ ʥʘʚʠʯʢʠ ʆʩʥʦʚʥʽ ʦʙʦʚôʷʟʢʠ 
ʊʠʧʦʚʽ 

ʽʥʩʪʨʫʤʝʥʪʠ 

ʆʩʥʦʚʥʽ ʚʭʽʜʥʽ 

ʜʘʥʽ 
ʆʩʥʦʚʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ 

BIM Specialist / 

Modeler 

(ʉʧʝʮʽʘʣʽʩʪ ʟ 

BIM / 

ʄʦʜʝʣʶʚʘʥʥʷ) 

ʇʨʦʻʢʪʫʚʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʦ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ 

(FM) 

ʇʘʨʘʤʝʪʨʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, clash 

detection, 

ʢʦʦʨʜʠʥʘʮʽʷ 

ʉʪʚʦʨʝʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʢʘ 

ʜʝʪʘʣʴʥʠʭ 3D-

ʤʦʜʝʣʝʡ; ʽʥʪʝʛʨʘʮʽʷ 

ʜʘʥʠʭ ʤʽʞ 

ʜʠʩʮʠʧʣʽʥʘʤʠ 

Revit, 

ArchiCAD, 

Navisworks, 

Civil 3D 

ʇʨʦʻʢʪʥʽ 

ʢʨʝʩʣʝʥʥʷ, 

ʩʧʝʮʠʬʽʢʘʮʽʾ, 

BEP 

ʂʦʦʨʜʠʥʦʚʘʥʽ ʤʦʜʝʣʽ, 

ʟʚʽʪʠ ʧʨʦ ʢʦʣʽʟʽʾ, as-built 

ʤʦʜʝʣʽ 

BIM Coordinator 

(ʂʦʦʨʜʠʥʘʪʦʨ 

BIM)  

ʇʨʦʻʢʪʫʚʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʦ 

ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ 

BIM, CDE-ʧʨʦʮʝʩʠ, 

ʪʨʝʢʽʥʛ ʟʘʜʘʯ 

ʆʙôʻʜʥʘʥʥʷ ʤʦʜʝʣʝʡ, 

ʚʠʨʽʰʝʥʥʷ ʢʦʣʽʟʽʡ, 

ʢʦʥʪʨʦʣʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʪʦʢʦʣʘʤ 

Navisworks, 

BIM Collab, 

Solibri 

ɼʠʩʮʠʧʣʽʥʘʨʥʽ 

ʤʦʜʝʣʽ, ʧʨʘʚʠʣʘ 

ʢʦʦʨʜʠʥʘʮʽʾ 

ɿʚʝʜʝʥʽ ʤʦʜʝʣʽ, ʞʫʨʥʘʣʠ 

ʟʘʜʘʯ/ʢʦʣʽʟʽʡ 

BIM Manager 

(ʄʝʥʝʜʞʝʨ BIM) 
ʋʩʽ ʝʪʘʧʠ 

BIM-ʩʪʨʘʪʝʛʽʷ, ISO 

19650, ʜʠʟʘʡʥ 

ʧʨʦʮʝʩʽʚ, 

ʢʦʤʫʥʽʢʘʮʽʷ ʟʽ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʈʦʟʨʦʙʢʘ ʪʘ 

ʢʦʥʪʨʦʣʴ BIM 

Execution Plan, 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʨʽʚʥʽ 

ʚʩʴʦʛʦ ʧʨʦʻʢʪʫ 

CDE-

ʧʣʘʪʬʦʨʤʠ, 

BIM-

ʽʥʩʪʨʫʤʝʥʪʠ 

EIR, BEP, ʚʠʤʦʛʠ 

ʧʨʦʻʢʪʫ 

BEP, ʘʫʜʠʪʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʟʚʽʪʠ 

CDE Manager 

(ʄʝʥʝʜʞʝʨ  

ʜʘʥʥʠʭ/CDE) 

ʋʩʽ ʝʪʘʧʠ 

ʋʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, 

ʢʦʥʪʨʦʣʴ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʪʨʘʩʦʚʘʥʽʩʪʴ 

ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

CDE, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʯʥʦʛʦ ʪʘ 

ʚʝʨʩʽʡʥʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

Autodesk 

Docs, 

SharePoint, 

Aconex 

ɼʦʢʫʤʝʥʪʠ, 

ʤʝʪʘʜʘʥʽ, ʽʩʪʦʨʽʷ 

ʚʝʨʩʽʡ 

ʇʝʨʝʚʽʨʝʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, 

ʞʫʨʥʘʣʠ ʜʦʩʪʫʧʫ 
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BIM Lead 

(Discipline) 

(ʂʝʨʽʚʥʠʢ BIM 

(ʟʘ ʜʠʩʮʠʧʣʽʥʦʶ) 

ʇʨʦʻʢʪʫʚʘʥʥʷ 
ɼʠʩʮʠʧʣʽʥʘʨʥʽ ʟʥʘʥʥʷ 

BIM, QA/QC 

ʂʝʨʽʚʥʠʮʪʚʦ BIM-

ʚʠʨʦʙʥʠʮʪʚʦʤ ʫ 

ʤʝʞʘʭ ʜʠʩʮʠʧʣʽʥʠ, 

ʢʦʥʪʨʦʣʴ 

ʜʦʪʨʠʤʘʥʥʷ 

ʰʘʙʣʦʥʽʚ 

Revit, 

ArchiCAD, 

Tekla 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ 

ʤʦʜʝʣʽ, ʪʝʭʥʽʯʥʽ 

ʜʘʥʽ 

ɿʘʪʚʝʨʜʞʝʥʽ ʤʦʜʝʣʽ, 

ʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʨʝʟʫʣʴʪʘʪʠ 

Design Team 

Leader 

(ʂʝʨʽʚʥʠʢ 

ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ) 

ʇʝʨʝʜʧʨʦʻʢʪʥʠʡ 

ʝʪʘʧ, 

ʧʣʘʥʫʚʘʥʥʷ 

ɺʟʘʻʤʦʜʽʷ ʟ ʢʣʽʻʥʪʦʤ, 

ʢʦʦʨʜʠʥʘʮʽʷ 

ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ 

ʋʟʛʦʜʞʝʥʥʷ ʟʘʜʫʤʫ ʟ 

ʧʦʪʨʝʙʘʤʠ ʢʣʽʻʥʪʘ 

ʪʘ BIM-

ʧʨʦʪʦʢʦʣʘʤʠ 

CAD/Design 

software, 

BIM-

ʽʥʩʪʨʫʤʝʥʪʠ 

ʊʝʭʥʽʯʥʽ 

ʟʘʚʜʘʥʥʷ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʽ 

ʧʨʦʛʨʘʤʠ 

ʇʝʨʝʚʽʨʝʥʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ/ʧʨʦʻʢʪʥʽ 

ʤʦʜʝʣʽ 

Project Manager 

(ʄʝʥʝʜʞʝʨ 

ʧʨʦʝʢʪʫ) 

ʋʩʽ ʝʪʘʧʠ 

ʇʣʘʥʫʚʘʥʥʷ, 

ʙʶʜʞʝʪʫʚʘʥʥʷ, 

ʢʦʦʨʜʠʥʘʮʽʷ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ 

ɯʥʪʝʛʨʘʮʽʷ BIM ʫ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ; 

ʢʦʥʪʨʦʣʴ ʚʘʨʪʦʩʪʽ 

ʪʘ ʛʨʘʬʽʢʫ; 

ʤʦʥʽʪʦʨʠʥʛ 

ʮʠʬʨʦʚʠʭ ʚʽʭ 

Primavera, MS 

Project, BIM 

360 

BEP, ʛʨʘʬʽʢ ʨʦʙʽʪ, 

ʢʦʥʪʨʘʢʪʠ 

ʉʪʘʪʫʩ-ʟʚʽʪʠ, BIM-

ʽʥʪʝʛʨʦʚʘʥʽ ʛʨʘʬʽʢʠ 

VDC Manager 

(ʄʝʥʝʜʞʝʨ 

VDC/ʟ 

ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʘ) 

ʇʣʘʥʫʚʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʦ 

4D/5D ʤʦʜʝʣʶʚʘʥʥʷ, 

ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʧʣʘʥʫʚʘʥʥʷʤ, 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ 

ɿʚôʷʟʦʢ BIM ʟ 

ʙʫʜʽʚʝʣʴʥʠʤ 

ʧʣʘʥʫʚʘʥʥʷʤ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʷ 

ʧʨʦʮʝʩʽʚ 

Synchro, 

Navisworks, 

IoT-ʧʘʥʝʣʽ 

ɼʘʥʽ 

ʯʘʩʫ/ʚʘʨʪʦʩʪʽ, 

ʟʚʝʜʝʥʽ ʤʦʜʝʣʽ 

4D/5D ʩʠʤʫʣʷʮʽʾ, 

ʧʨʦʛʥʦʟʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

Facility Manager 

(FM) (ʄʝʥʝʜʞʝʨ 

ʦʙ'ʻʢʪʘ) 

ɽʢʩʧʣʫʘʪʘʮʽʷ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ, 

ʜʝʤʦʥʪʘʞ 

ʋʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, 

ʚʘʨʪʽʩʪʴ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ 

ɺʠʢʦʨʠʩʪʘʥʥʷ BIM-

ʜʘʥʠʭ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

FM-ʩʠʩʪʝʤʠ, 

BIM-viewer, 

CMMS 

As-built BIM, 

ʨʝʻʩʪʨ ʘʢʪʠʚʽʚ 

ɻʨʘʬʽʢʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʢʝʨ̔ʚʥʠʮʪʚʘ, ʟʚʽʪʠ 
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ʨʽʰʝʥʴ ʱʦʜʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 



ʈʆɿɼɯʃ 3. ʎʀʌʈʆɺɯ ʇʃɸʊʌʆʈʄʀ ɺ BIM-ʉɽʈɽɼʆɺʀʑɸʍ 

3.1. ʆʛʣʷʜ BIMΆ̔ ʥʩʪʨʫʤʝʥʪʽʚ 

ʋ ʮʠʬʨʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ BIMΆ̔ ʥʩʪʨʫʤʝʥʪʠ 

ʦʙôʻʜʥʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʽ ʩʝʨʚʽʩʽʚ. ʎʝʡ ʪʝʨʤʽʥ ʦʭʦʧʣʶʻ ʚʩʽ 

ʟʘʩʪʦʩʫʥʢʠ, ʧʣʘʪʬʦʨʤʠ ʪʘ ʩʠʩʪʝʤʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʚʦʨʝʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʶ, 

ʦʙʤʽʥ ʽ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ ʙʫʜʽʚʝʣʴ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ 

BIMΆ̔ ʥʩʪʨʫʤʝʥʪʠ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʝʚʥʽ ʬʫʥʢʮʽʾ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʨʦʻʢʪʫ. 

1. BIMΆʟʘʩʪʦʩʫʥʢʠ ð ʧʨʦʛʨʘʤʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʫʯʝʥʽ ʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʙʫʜʽʚʥʠʮʪʚʦʤ. 

o ʉʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, Revit, Archicad, Allplan, Tekla) 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʦʙʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ 

ʽʥʞʝʥʝʨʥʠʭ ʤʦʜʝʣʝʡ. 

o ɯʥʩʪʨʫʤʝʥʪʠ ʢʦʦʨʜʠʥʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, Navisworks, Solibri, BIMcollab) 

ʜʦʟʚʦʣʷʶʪʴ ʫʟʛʦʜʞʫʚʘʪʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʤʦʜʝʣʽ, ʚʠʢʦʥʫʚʘʪʠ ʚʠʷʚʣʝʥʥʷ 

ʢʦʣʽʟʽʡ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʜʘʥʠʭ. 

o ʈʽʰʝʥʥʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ (ʥʘʧʨʠʢʣʘʜ, Trimble 

Connect, Revizto, Dalux, Bentley SynCHRO) ʧʦʰʠʨʶʶʪʴ BIMΆʧʨʦʮʝʩʠ ʥʘ 

ʙʫʜʤʘʡʜʘʥʯʠʢ, ʧʽʜʪʨʠʤʫʶʯʠ ʤʦʙʽʣʴʥʫ ʩʧʽʚʧʨʘʮʶ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʠʪʘʥʥʷʤʠ (issueΆtracking). 

2. ʇʣʘʪʬʦʨʤʠ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ (Common Data Environments ð CDE) ð 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʟʙʝʨʝʞʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʚʝʨʩʽʷʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʻʢʪ. ɺʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʚʩʽʤ 

ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ ʧʨʘʮʶʚʘʪʠ ʟ ʫʟʛʦʜʞʝʥʠʤʠ ʪʘ ʚʘʣʽʜʘʚʘʥʠʤʠ ʜʘʥʠʤʠ. 

ʊʠʧʦʚʽ ʟʘʛʘʣʴʥʦʨʽʚʥʝʚʽ ʧʣʘʪʬʦʨʤʠ ʚʢʣʶʯʘʶʪʴ Oracle Aconex, Thinkproject CDE, 

ʪʦʜʽ ʷʢ ʜʦʤʝʥʥʦΆʩʧʝʮʠʬʽʯʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ Autodesk Construction Cloud ʘʙʦ 

Graphisoft BIMcloud, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʧʽʚʧʨʘʮʽ ʚ ʤʝʞʘʭ 

ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡ. 
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3. ɯʥʩʪʨʫʤʝʥʪʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ð ʨʽʰʝʥʥʷ ʡ 

ʧʨʦʮʝʩʠ, ʧʨʠʩʚʷʯʝʥʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʟʙʘʛʘʯʝʥʥʶ ʪʘ ʚʘʣʽʜʘʮʽʾ BIMΆʜʘʥʠʭ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʮʽ ʢʘʪʝʛʦʨʽʾ ʥʝ ʟʘʚʞʜʠ ʞʦʨʩʪʢʦ ʨʦʟʤʝʞʦʚʘʥʽ. ɹʘʛʘʪʦ 

ʩʫʯʘʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʻʜʥʫʶʪʴ ʬʫʥʢʮʽʾ ʟ ʢʽʣʴʢʦʭ ʛʨʫʧ. ʅʘʧʨʠʢʣʘʜ, Autodesk 

Construction Cloud ʽ Trimble Connect ʥʘʩʘʤʧʝʨʝʜ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʧʣʘʪʬʦʨʤʠ 

ʩʧʽʚʧʨʘʮʽ, ʘʣʝ ʪʘʢʦʞ ʽʥʪʝʛʨʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʘʣʽʜʘʮʽʾ ʜʘʥʠʭ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʧʠʪʘʥʴ. 

ɸʥʘʣʦʛʽʯʥʦ, Solibri Office ʻ ʽ ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʦʨʜʠʥʘʮʽʾ, ʽ ʧʦʪʫʞʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ. ʊʘʢʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʝʨʝʢʨʠʪʪʷ ʚʽʜʦʙʨʘʞʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʫ ʷʢʠʭ BIMΆ̔ ʥʩʪʨʫʤʝʥʪʠ ʚʩʝ ʙʽʣʴʰʝ ʧʦʻʜʥʫʶʪʴ 

ʘʚʪʦʨʠʥʛ, ʩʧʽʚʧʨʘʮʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ. 

ʋ ʩʫʢʫʧʥʦʩʪʽ ʮʽ ʢʘʪʝʛʦʨʽʾ ʬʦʨʤʫʶʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʫ ʮʠʬʨʦʚʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʨʘʢʪʠʢʠ BIM, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʽʡʥʽ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʯʝʨʝʟ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ. 

ʋʟʘʛʘʣʴʥʝʥʦ, ʮʽ ʢʘʪʝʛʦʨʽʾ ʫʪʚʦʨʶʶʪʴ ʽʥʪʝʛʨʦʚʘʥʫ ʝʢʦʩʠʩʪʝʤʫ 

BIMΆ̔ ʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽ ʪʘ ʥʘʜʽʡʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ ð ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

3.2. BIMΆʟʘʩʪʦʩʫʥʢʠ 

3.2.1. ɯʥʩʪʨʫʤʝʥʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʐʚʠʜʢʝ ʨʦʟʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BIM) ʧʨʠʟʚʝʣʦ 

ʜʦ ʧʦʷʚʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʝʚʥʠʭ ʬʘʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ 

ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʥʘ ʚʟʘʻʤʦʜʽʶ ʪʘ ʩʧʽʚʧʨʘʮʶ. ʉʝʨʝʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʣʘʪʬʦʨʤ 

ð Autodesk Revit, Graphisoft ArchiCAD, Bentley OpenBuildings, Trimble Tekla 

Structures ʪʘ Nemetschek Allplan, ʷʢʽ ʨʘʟʦʤ ʬʦʨʤʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ BIM ʫ ʩʚʽʪʽ [106]. 

Autodesk Revit ʧʨʦʜʦʚʞʫʻ ʜʦʤʽʥʫʚʘʪʠ ʥʘ ʨʠʥʢʫ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʚʩʝʙʽʯʥʦʤʫ 

ʧʘʨʘʤʝʪʨʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʽʜʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʟ ʭʤʘʨʥʠʤʠ 
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ʩʝʨʚʽʩʘʤʠ, ʪʘʢʠʤʠ ʷʢ BIM 360, ʪʘ ʩʠʣʴʥʽʡ ʧʽʜʪʨʠʤʮʽ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʟʦʢʨʝʤʘ 

Industry Foundation Classes (IFC) ʽ Construction Operations Building Information 

Exchange (COBie) [107]. Graphisoft ArchiCAD, ʥʘʪʦʤʽʩʪʴ, ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ ʷʢ ʧʽʦʥʝʨ 

OpenBIM, ʧʨʦʧʦʥʫʶʯʠ ʥʘʜʽʡʥʽ ʬʫʥʢʮʽʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʨʘʥʥʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʪʦʢʦʣʽʚ IFC, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʩʧʽʚʧʨʘʮʽ. 

Bentley Systems ʚʠʢʦʨʠʩʪʘʣʘ ʩʚʦʾ ʨʽʰʝʥʥʷ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʽʥʪʝʛʨʫʚʘʚʰʠ 

OpenBuildings Designer ʟ ʧʣʘʪʬʦʨʤʘʤʠ ProjectWise ʪʘ AssetWise, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʢʦʦʨʜʠʥʘʮʽʶ ʚ ʤʘʩʰʪʘʙʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʘʢʪʠʚʽʚ ʫ 

ʮʠʚʽʣʴʥʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʬʝʨʘʭ. ʊʠʤ ʯʘʩʦʤ Tekla Structures ʚʽʜ Trimble ʚʽʜʦʤʘ 

ʩʚʦʻʶ ʪʦʯʥʽʩʪʶ ʚ ʜʝʪʘʣʶʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ ʩʪʘʣʝʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʧʦʥʫʶʯʠ ʤʦʜʝʣʽ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʨʦʙʥʠʯʠʤʠ ʣʽʥʽʷʤʠ. Allplan ʚʽʜ Nemetschek ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʚ 

ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ ʽʥʞʝʥʝʨʽʾ, ʽʟ ʩʠʣʴʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʟ CDE ʪʘ ʥʘʪʠʚʥʦʶ ʧʽʜʪʨʠʤʢʦʶ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʩʫʤʽʩʥʠʭ ʟ ISO 19650. 

ʇʦʨʽʚʥʷʣʴʥʽ ʘʥʘʣʽʟʠ ʨʠʥʢʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʭʦʯʘ Revit ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʤʽʥʫʶʯʠʤ ʚʠʙʦʨʦʤ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʪʘ ɸʟʽʾ, ArchiCAD ʽ Allplan ʤʘʶʪʴ 

ʩʠʣʴʥʽʰʽ ʧʦʟʠʮʽʾ ʚ ɭʚʨʦʧʽ, ʜʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ OpenBIM ʽ ʨʝʛʫʣʷʪʦʨʥʽ ʚʠʤʦʛʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʧʣʘʪʬʦʨʤʠ. ʎʷ ʨʝʛʽʦʥʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʽʜʢʨʝʩʣʶʻ 

ʩʪʨʘʪʝʛʽʯʥʫ ʨʦʣʴ ʷʢ ʧʨʦʧʨʽʻʪʘʨʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʪʘʢ ʽ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʫ BIM. 

Autodesk Revit ʰʠʨʦʢʦ ʚʠʟʥʘʥʠʡ ʷʢ ʦʜʥʘ ʟ ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʧʣʘʪʬʦʨʤ 

ʘʚʪʦʨʠʥʛʫ BIM, ʚʩʪʘʥʦʚʠʚʰʠ ʩʝʙʝ ʬʘʢʪʠʯʥʦ ʷʢ ʩʪʘʥʜʘʨʪ ʥʘ ʙʘʛʘʪʴʦʭ ʨʠʥʢʘʭ, ʜʝ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʮʠʬʨʦʚʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʙʫʜʽʚʥʠʮʪʚʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

CADΆ̔ ʥʩʪʨʫʤʝʥʪʽʚ, Revit ʽʥʪʝʛʨʫʻ ʘʨʭʽʪʝʢʪʫʨʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ (MEP) ʚ ʻʜʠʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʦ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʩʧʽʚʧʨʘʮʽ[108]. 

ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ Revit ʻ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʦʞʝʥ 

ʝʣʝʤʝʥʪ ʤʦʜʝʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʦʙôʻʢʪ ʽʟ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʰʠʨʝʥʥʷ ʟʤʽʥ ʧʦ ʚʩʽʭ ʫʷʚʣʝʥʥʷʭ, ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʪʘ 

ʢʨʝʩʣʝʥʥʷʭ. ʊʘʢʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ ʽ ʟʘʧʦʙʽʛʘʻ ʜʫʙʣʶʚʘʥʥʶ 
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ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʩʫʪʪʻʚʠʡ ʟʩʫʚ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʘʢʪʠʢ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʢʨʝʩʣʝʥʥʷ. 

 

Revit ʧʽʜʪʨʠʤʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʡʦʛʦ ʨʦʣʴ ʧʦʥʘʜ 

ʘʚʪʦʨʠʥʛ ʜʠʟʘʡʥʫ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʢʦʰʪʦʨʠʩʽʚ ʽ ʚʽʜʦʤʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ; ʽʥʪʝʛʨʘʮʽʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; ʪʘ ʧʨʦʩʫʥʫʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʯʝʨʝʟ 

Dynamo ð ʚʽʟʫʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʧʝʨʝʚʽʨʦʢ ʟʘ ʧʨʘʚʠʣʘʤʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ [109]. ʇʣʘʪʬʦʨʤʘ ʪʘʢʦʞ ʙʝʟʰʦʚʥʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ Autodesk, ʪʘʢʠʤʠ ʷʢ Navisworks, InfraWorks ʪʘ 

BIM 360, ʬʦʨʤʫʶʯʠ ʰʠʨʰʫ ʝʢʦʩʠʩʪʝʤʫ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʽʚ. 

ʆʩʪʘʥʥʽ ʨʝʣʽʟʠ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. Revit 2025 ʧʨʝʜʩʪʘʚʠʚ ʩʧʨʦʱʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚʽʜʦʙʨʘʞʝʥʥʷ IFC, 

ʧʦʢʨʘʱʝʥʫ ʧʽʜʪʨʠʤʢʫ gbXML ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʣʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʽ 

ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʽ ʢʝʨʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʈʝʣʽʟ 2026 

ʜʦʜʘʪʢʦʚʦ ʨʦʟʰʠʨʠʚ GPUΆʧʨʠʩʢʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʧʦʢʨʘʱʠʚ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʧʽʜʚʠʱʠʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʻʢʪʘʭ ʚʝʣʠʢʦʛʦ ʤʘʩʰʪʘʙʫ [110]. ʎʽ 

ʟʤʽʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʦʨʽʻʥʪʘʮʽʶ Autodesk ʥʘ ʫʟʛʦʜʞʝʥʥʷ Revit ʟ ʚʠʤʦʛʘʤʠ 

OpenBIM ʪʘ ʟʨʦʩʪʘʶʯʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ʈʠʩ. 3.1. ɯʥʪʝʨʬʝʡʩ Autodesk Revit ð ʜʞʝʨʝʣʦ: https:// autodesk.com . 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, Revit ʤʘʻ ʡ ʦʙʤʝʞʝʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʯʘʩʪʦ ʢʨʠʪʠʢʫʶʪʴ ʟʘ ʚʠʩʦʢʽ ʣʽʮʝʥʟʽʡʥʽ ʚʠʪʨʘʪʠ, ʢʨʫʪʫ ʢʨʠʚʫ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʧʦʯʘʪʢʽʚʮʽʚ ʪʘ ʟʥʘʯʥʽ ʘʧʘʨʘʪʥʽ ʚʠʤʦʛʠ. ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʟ ʚʽʜʢʨʠʪʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ IFC, ʭʦʯʘ ʽ ʧʦʩʪʽʡʥʦ ʧʦʢʨʘʱʫʻʪʴʩʷ, ʥʝ ʟʘʚʞʜʠ ʻ 

ʙʝʟʜʦʛʘʥʥʦʶ, ʽʥʦʜʽ ʩʪʚʦʨʶʶʯʠ ʧʨʦʙʣʝʤʠ ʚ ʩʝʨʝʜʦʚʠʱʘʭ, ʜʝ ʧʨʽʦʨʠʪʝʪʦʤ ʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ OpenBIM [111]. 

Graphisoft ArchiCAD ʚʠʟʥʘʥʠʡ ʦʜʥʽʻʶ ʟ ʥʘʡʨʘʥʽʰʠʭ ʽ ʥʘʡʧʦʩʣʽʜʦʚʥʽʰʠʭ 

ʧʣʘʪʬʦʨʤ ʘʚʪʦʨʠʥʛʫ BIM, ʟʘʧʨʦʚʘʜʠʚʰʠ ʢʦʥʮʝʧʮʽʶ çɺʽʨʪʫʘʣʴʥʦʾ ɹʫʜʽʚʣʽè ʱʝ 

ʥʘʧʨʠʢʽʥʮʽ 1980Άʭ. ʁʦʛʦ ʬʽʣʦʩʦʬʽʷ ʨʦʟʚʠʪʢʫ ʟʘʚʞʜʠ ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʘʨʭʽʪʝʢʪʫʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʠʟʘʡʥʝʨʘʤ ʽʥʪʫʾʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʽʥʪʝʛʨʫʻ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʶ ʚ ʻʜʠʥʠʡ ʨʦʙʦʯʠʡ ʧʦʪʽʢ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʢʦʥʢʫʨʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ArchiCAD ʨʦʙʠʪʴ ʩʠʣʴʥʠʡ ʥʘʛʦʣʦʩ ʥʘ 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʚʽʪʴ ʤʘʣʠʤ ʽ ʩʝʨʝʜʥʽʤ 

ʧʨʘʢʪʠʢʘʤ ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ BIM. 

ʂʣʶʯʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ArchiCAD ð ʡʦʛʦ ʜʘʚʥʷ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʚʽʜʢʨʠʪʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʽ ʩʫʤʽʩʥʦʩʪʽ. ʇʨʦʛʨʘʤʘ ʧʽʜʪʨʠʤʫʻ ʬʦʨʤʘʪʠ IFC ʽ BCF, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʫʤʽʩʥʽʩʪʴ ʟ ʽʥʰʠʤʠ BIMΆʜʦʜʘʪʢʘʤʠ ʪʘ ʧʦʣʝʛʰʫʻ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʤʽʞ 
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ʜʠʩʮʠʧʣʽʥʘʤʠ. Graphisoft ʪʘʢʦʞ ʨʦʟʨʦʙʠʚ ʩʧʝʮʽʘʣʴʥʽ ʥʘʜʙʫʜʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʣʘʛʽʥ IFC Model Exchange ʜʣʷ Revit, ʱʦ ʧʦʢʨʘʱʫʻ ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ [112]. ʊʘʢʘ OpenBIMΆʦʨʽʻʥʪʘʮʽʷ ʨʦʙʠʪʴ ArchiCAD 

ʦʩʦʙʣʠʚʦ ʨʝʣʝʚʘʥʪʥʠʤ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʥʪʝʢʩʪʘʭ, ʜʝ ʥʦʨʤʘʪʠʚʥʽ ʨʘʤʢʠ ʯʘʩʪʦ 

ʚʠʤʘʛʘʶʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ. 

ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ArchiCAD ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ 

ʘʚʪʦʨʠʥʛʫ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ. ɺʽʥ ʽʥʪʝʛʨʫʻ ʘʣʛʦʨʠʪʤʽʯʥʠʡ ʜʠʟʘʡʥ ʯʝʨʝʟ ʟʚôʷʟʦʢ ʽʟ 

Grasshopper, ʧʽʜʪʨʠʤʫʻ ʧʨʦʻʢʪʠ ʨʝʥʦʚʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ 

ʚʢʣʶʯʘʻ BIMx ʜʣʷ ʟʘʥʫʨʶʚʘʣʴʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʡ ʢʦʤʫʥʽʢʘʮʽʾ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

[113]. ʈʝʣʽʟ ArchiCAD 27 ʫ 2024 ʨʦʮʽ ʚʚʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʘʨʽʘʥʪʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʥʘʧʨʘʚʣʷʶʯʽ ʚʽʜʩʪʘʥʝʡ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʟ ʧʽʜʪʨʠʤʢʦʶ AI ʪʘ ʧʦʢʨʘʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʘʚʜʷʢʠ ʥʘʪʠʚʥʽʡ ʧʽʜʪʨʠʤʮʽ Apple Silicon, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʨʽʻʥʪʘʮʽʶ Graphisoft ʥʘ 

ʧʦʩʪʽʡʥʝ ʧʽʜʚʠʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ArchiCAD ʤʘʻ ʡ ʦʙʤʝʞʝʥʥʷ. ʁʦʛʦ ʧʘʨʘʤʝʪʨʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʤʝʥʰ ʢʦʤʧʣʝʢʩʥʽ ʧʦʨʽʚʥʷʥʦ ʟ Autodesk Revit, ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʜʠʥʘʤʽʯʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʦʪʝ ArchiCAD ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʚʽʜʥʠʤ ʨʽʰʝʥʥʷʤ ʫ ʘʨʭʽʪʝʢʪʫʨʥʽʡ 

BIMΆʧʨʘʢʪʠʮʽ. ɯʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʧʦʪʫʞʥʽ ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʛʣʠʙʦʢʘ 

ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʨʠʥʮʠʧʘʤ OpenBIM ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ, ʦʩʦʙʣʠʚʦ ʚ ɭʚʨʦʧʽ. ɹʘʣʘʥʩ ʤʽʞ ʟʨʫʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʩʫʤʽʩʥʽʩʪʶ ʛʘʨʘʥʪʫʻ ʡʦʛʦ ʧʦʜʘʣʴʰʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʷʢ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʘʚʪʦʨʠʥʛʫ ʚ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʨʦʻʢʪʘʭ. 
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ʈʠʩ. 3.2. ɯʥʪʝʨʬʝʡʩ ArchiCAD ð ʜʞʝʨʝʣʦ: https://aecmag.com. 

Allplan , ʨʦʟʨʦʙʣʝʥʠʡ ʛʨʫʧʦʶ Nemetschek, ʻ ʧʣʘʪʬʦʨʤʦʶ BIM, ʱʦ ʟʘʢʨʽʧʠʣʘ 

ʤʽʮʥʽ ʧʦʟʠʮʽʾ ʚ ɭʚʨʦʧʽ, ʦʩʦʙʣʠʚʦ ʚ ʅʽʤʝʯʯʠʥʽ, ɸʚʩʪʨʽʾ ʪʘ ʐʚʝʡʮʘʨʽʾ. ʇʨʦʛʨʘʤʘ 

ʚʽʜʦʤʘ ʩʚʦʾʤ ʧʦʜʚʽʡʥʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʽʥʞʝʥʝʨʽʾ, ʧʨʦʧʦʥʫʶʯʠ ʜʝʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʙʫʜʽʚʝʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ [113]. ʇʝʨʝʚʘʛʘ Allplan ʧʦʣʷʛʘʻ ʫ 

ʧʦʻʜʥʘʥʥʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʘʨʭʽʪʝʢʪʦʨʽʚ ʽ ʽʥʞʝʥʝʨʽʚ ʚ ʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʽʥʪʝʛʨʦʚʘʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ [114]. 

ʂʣʶʯʦʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ Allplan ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʦʯʥʦʩʪʽ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʦʜʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʢʣʘʜʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʙʽʨʦʢ. 

ʇʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʧʨʦʩʫʥʫʪʽ ʬʫʥʢʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʝʪʘʣʶʚʘʥʥʷ ʘʨʤʫʚʘʥʥʷ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʾʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʨʦʻʢʪʘʭ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʽʥʞʝʥʝʨʥʽ 

ʨʽʰʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʤʦʩʪʠ ʪʘ ʚʠʩʦʪʥʽ ʙʫʜʽʚʣʽ. Allplan ʪʘʢʦʞ ʧʣʘʚʥʦ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʰʠʨʰʦʶ ʝʢʦʩʠʩʪʝʤʦʶ Nemetschek, ʚʢʣʶʯʘʶʯʠ Vectorworks, 

ArchiCAD ʪʘ Solibri, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʭʽʜ OpenBIM, ʷʢʠʡ ʧʨʦʩʫʚʘʻʪʴʩʷ ʚ ʛʨʫʧʽ 

[115]. 
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ʆʩʪʘʥʥʽ ʚʝʨʩʽʾ, ʪʘʢʽ ʷʢ Allplan 2024, ʧʨʝʜʩʪʘʚʠʣʠ ʧʦʢʨʘʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʣʷ ʚʝʣʠʢʠʭ ʤʦʜʝʣʝʡ, ʫʜʦʩʢʦʥʘʣʝʥʫ ʩʧʽʚʧʨʘʮʶ ʯʝʨʝʟ ʬʦʨʤʘʪ BIM Collaboration 

Format (BCF) ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʙʽʨʥʦʛʦ 

ʟʘʣʽʟʦʙʝʪʦʥʫ ʽ ʤʦʩʪʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʎʽ ʦʥʦʚʣʝʥʥʷ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʥʦʚʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚ ʽ ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ʂʨʽʤ 

ʪʦʛʦ, Allplan ʧʽʜʪʨʠʤʫʻ ʷʢ ʚʣʘʩʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ, ʪʘʢ ʽ ʧʨʦʤʠʩʣʦʚʽ ʩʪʘʥʜʘʨʪʠ, ʪʘʢʽ 

ʷʢ IFC, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʩʫʤʽʩʥʠʤ ʟ ʧʨʠʥʮʠʧʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʟʛʽʜʥʦ ʟ 

ISO 19650 [115]. 

 

ʈʠʩ. 3.3. ɯʥʪʝʨʬʝʡʩ Allplan ð ʜʞʝʨʝʣʦ: https:// allplan.com. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʫ, Allplan ʯʘʩʪʦ ʚʚʘʞʘʶʪʴ ʤʝʥʰ 

ʽʥʪʫʾʪʠʚʥʠʤ, ʥʽʞ ArchiCAD ʘʙʦ Revit ʜʣʷ ʩʫʪʦ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʚʽʜʟʥʘʯʘʶʪʴ ʢʨʫʪʫ ʢʨʠʚʫ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʦʧʘʥʫʚʘʥʥʽ ʬʫʥʢʮʽʡ 

ʜʝʪʘʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʟʘ ʥʽʤʝʮʴʢʦʤʦʚʥʠʤʠ ʢʨʘʾʥʘʤʠ 

ʙʫʣʦ ʙʽʣʴʰ ʦʙʤʝʞʝʥʠʤ. ʊʠʤ ʥʝ ʤʝʥʰ, ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʾ 

ʪʦʯʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʧʨʦʻʢʪʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʜʠʟʘʡʥʫ, 

Allplan ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʠʤ ʨʽʰʝʥʥʷʤ ʽ ʚʠʟʥʘʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʢʽʣʴʢʦʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʨʠʥʢʘʭ [114].  
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Tekla Structures ʚʽʜ Trimble ð ʧʣʘʪʬʦʨʤʘ ʤʦʜʝʣʶʚʘʥʥʷ BIM, ʱʦ ʟʜʦʙʫʣʘ 

ʚʠʟʥʘʥʥʷ ʟʘ ʟʜʘʪʥʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʽʥʞʝʥʝʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʝʪʘʣʶʚʘʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ BIMΆ̔ ʥʩʪʨʫʤʝʥʪʽʚ, Tekla 

ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʽ ʜʝʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, ʛʦʪʦʚʠʭ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʰʠʨʝʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʩʪʘʣʝʚʦʾ, ʙʝʪʦʥʥʦʾ ʪʘ ʟʙʽʨʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

[116]. ʁʦʛʦ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʽʥʬʦʨʤʘʮʽʡʥʦΆʥʘʩʠʯʝʥʽ ʤʦʜʝʣʽ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ ʤʽʣʽʤʝʪʨʘ ʚʠʦʢʨʝʤʣʶʻ ʡʦʛʦ ʷʢ ʦʜʥʫ ʟ ʥʘʡʨʦʟʚʠʥʝʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ. 

ʎʝʥʪʨʘʣʴʥʦʶ ʧʝʨʝʚʘʛʦʶ Tekla Structures ʻ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʧʽʜʭʽʜ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʫʻ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʚʘʥʠʭ 3DΆʤʦʜʝʣʝʡ, ʱʦ ʤʽʩʪʷʪʴ ʥʝ ʣʠʰʝ ʛʝʦʤʝʪʨʽʶ, ʘ ʡ ʚʢʣʘʜʝʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʪʝʨʽʘʣʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʦʥʪʘʞʫ ʡ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ BIMΆʤʦʜʝʣʽ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢʠʭ ʷʢ CNCΆʨʽʟʢʘ ʩʪʘʣʽ, ʛʥʫʯʢʘ ʘʨʤʘʪʫʨʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʟʙʽʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ Tekla ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʧʽʜʨʷʜʥʠʢʘʤʠ, 

ʚʠʨʦʙʥʠʢʘʤʠ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʷʢʠʤ ʧʦʪʨʽʙʝʥ ʙʝʟʰʦʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʮʠʬʨʦʚʠʭ 

ʤʦʜʝʣʝʡ ʜʦ ʚʠʢʦʥʘʥʥʷ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʘʙʦ ʥʘ ʟʘʚʦʜʽ. 

Tekla ʪʘʢʦʞ ʚʽʜʦʤʘ ʩʚʦʻʶ ʬʽʣʦʩʦʬʽʻʶ ʚʽʜʢʨʠʪʦʾ ʩʧʽʚʧʨʘʮʽ. ʇʣʘʪʬʦʨʤʘ 

ʥʘʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ ʩʪʘʥʜʘʨʪ Industry Foundation Classes (IFC) ʪʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ 

Trimble Connect, ʱʦ ʜʦʟʚʦʣʷʻ ʙʘʛʘʪʦʜʠʩʮʠʧʣʽʥʘʨʥʫ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʭʤʘʨʥʫ 

ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʛʝʦʛʨʘʬʽʯʥʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʢʦʤʘʥʜʘʤʠ. ʆʩʪʘʥʥʽ ʨʝʣʽʟʠ ʧʦʩʠʣʠʣʠ 

ʤʦʞʣʠʚʦʩʪʽ ʦʙʤʽʥʫ ʤʦʜʝʣʷʤʠ, ʧʨʝʜʩʪʘʚʠʣʠ AIΆʧʽʜʪʨʠʤʘʥʝ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʽ 

ʨʦʟʰʠʨʠʣʠ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʨʤʫʚʘʥʥʷ ʡ ʦʧʘʣʫʙʢʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʟʨʦʩʪʘʶʯʠʡ ʪʨʝʥʜ ʜʦ ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʛʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦΆʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ [116]. 

ʆʜʥʘʢ Tekla Structures ʤʘʻ ʡ ʥʝʜʦʣʽʢʠ. ʇʣʘʪʬʦʨʤʘ ʻ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ, 

ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʾʾ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʯʠʩʪʦ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ Revit ʘʙʦ ArchiCAD. ɰʾ ʧʨʦʩʫʥʫʪʽ ʬʫʥʢʮʽʾ 

ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʝʟ ʜʦʩʚʽʜʫ ʚ 
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ʜʝʪʘʣʶʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʽʩʪʴ ʣʽʮʝʥʟʽʡ ʪʘ ʧʦʪʨʝʙʘ ʚ ʧʦʪʫʞʥʦʤʫ 

ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʤʘʣʠʭ ʬʽʨʤ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʦʙʤʝʞʝʥʥʷ, Tekla Structures ʟʘʣʠʰʘʻʪʴʩʷ ʛʘʣʫʟʝʚʠʤ 

ʝʪʘʣʦʥʦʤ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ BIM, ʦʩʦʙʣʠʚʦ ʚ ʧʨʦʻʢʪʘʭ, ʜʝ ʢʨʠʪʠʯʥʠʤʠ ʻ 

ʪʦʯʥʽʩʪʴ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɺʽʜ ʩʢʣʘʜʥʠʭ ʭʤʘʨʦʯʦʩʽʚ ʜʦ 

ʤʦʩʪʽʚ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ Tekla ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʻʜʥʘʥʥʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʟ ʙʫʜʽʚʥʠʮʪʚʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. 

 

ʈʠʩ. 3.4. ɯʥʪʝʨʬʝʡʩ Tekla ð ʜʞʝʨʝʣʦ: https://aecmag.com. 

Bentley Systems ʨʦʟʨʦʙʠʣʘ ʩʽʤʝʡʩʪʚʦ BIMΆʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʦʭʦʧʣʶʶʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ. ʋ 

ʮʝʥʪʨʽ ʮʴʦʛʦ ʧʦʨʪʬʦʣʽʦ ð OpenBuildings Designer (ʢʦʣʠʰʥʽʡ AECOsim Building 

Designer), ʷʢʠʡ ʽʥʪʝʛʨʫʻ ʘʨʭʽʪʝʢʪʫʨʥʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʝ, ʤʝʭʘʥʽʯʥʝ ʪʘ ʝʣʝʢʪʨʠʯʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʚ ʻʜʠʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [117]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʨʽʰʝʥʥʷ Bentley ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʘʩʰʪʘʙʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʦʩʦʙʣʠʚʦ ʨʝʣʝʚʘʥʪʥʠʤʠ ʚ ʪʨʘʥʩʧʦʨʪʽ, ʢʦʤʫʥʘʣʴʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʻʢʪʘʭ. 
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ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʝʢʦʩʠʩʪʝʤʠ Bentley ʻ ʾʾ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʟ ProjectWise ʪʘ 

AssetWise ð ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʩʧʽʚʧʨʘʮʽ, ̫ ʢʽ ʢʝʨʫʶʪʴ ʢʦʦʨʜʠʥʘʮʽʻʶ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʜʦʩʪʘʚʢʦʶ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʢʪʠʚʽʚ ʫʧʨʦʜʦʚʞ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ. ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʦʨʽʻʥʪʘʮʽʶ Bentley ʥʘ BIM ʚ ʤʘʩʰʪʘʙʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʮʽʢʘʚʣʝʥʠʤ 

ʩʪʦʨʦʥʘʤ ʫʧʨʘʚʣʷʪʠ ʘʢʪʠʚʘʤʠ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʫ ʬʘʟʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

OpenBuildings Designer ʧʨʦʧʦʥʫʻ ʨʽʟʥʽ ʧʨʦʩʫʥʫʪʽ ʬʫʥʢʮʽʾ, ʟʦʢʨʝʤʘ 

ʧʘʨʘʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʫ ʢʦʦʨʜʠʥʘʮʽʶ, ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʧʽʜʪʨʠʤʢʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (GIS). ɺʽʥ ʪʘʢʦʞ ʙʝʟʰʦʚʥʦ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ MicroStation ð ʜʘʚʥʴʦʶ CADΆʧʣʘʪʬʦʨʤʦʶ Bentley, ʪʘ ʜʦʪʨʠʤʫʻʪʴʩʷ 

ʧʽʜʪʨʠʤʢʠ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʟʦʢʨʝʤʘ IFC, COBie ʪʘ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʩʫʤʽʩʥʠʭ 

ʟ ISO 19650. 

ʆʩʪʘʥʥʽ ʨʦʟʨʦʙʢʠ ʚ ʧʣʘʪʬʦʨʤʽ iTwin ʱʝ ʙʽʣʴʰʝ ʨʦʟʰʠʨʶʶʪʴ 

BIMΆʤʦʞʣʠʚʦʩʪʽ Bentley ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ. ɽʢʦʩʠʩʪʝʤʘ iTwin ʜʦʟʚʦʣʷʻ 

ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʦʜʝʣʽ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʧʦʪʦʢʠ ʜʘʥʠʭ IoT ʪʘ 

ʦʥʦʚʣʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʪʚʦʨʶʶʯʠ ʜʠʥʘʤʽʯʥʽ ʮʠʬʨʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʽʟʠʯʥʠʭ 

ʘʢʪʠʚʽʚ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʽʣʶʩʪʨʫʶʪʴ ʰʠʨʰʫ ʩʪʨʘʪʝʛʽʶ Bentley ʟʽ ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʫ ʚʽʜ 

ʧʨʦʻʢʪʥʦΆʦʨʽʻʥʪʦʚʘʥʦʛʦ BIM ʜʦ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʜʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ 

ʮʠʢʣʦʤ ʘʢʪʠʚʽʚ [118]. 
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ʈʠʩ. 3.5. ɯʥʪʝʨʬʝʡʩ Bentley Systems ð ʜʞʝʨʝʣʦ: https://aecmag.com. 

ʇʨʦʪʝ ʨʽʰʝʥʥʷ Bentley ʤʘʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. OpenBuildings Designer 

ʚʚʘʞʘʶʪʴ ʤʝʥʰ ʽʥʪʫʾʪʠʚʥʠʤ, ʥʽʞ Revit ʘʙʦ ArchiCAD, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤʘʣʠʭ 

ʧʨʦʻʢʪʥʠʭ ʧʨʘʢʪʠʢ. ʁʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʚ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʦʜʽ ʷʢ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʨʠʥʦʢ ʟʚʠʯʘʡʥʦʛʦ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʠʤ. ɼʦ ʪʦʛʦ ʞ ʚʠʤʦʛʠ ʜʦ ʥʘʚʯʘʥʥʷ 

ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʝʨʝʰʢʦʜʫ ʜʣʷ ʬʽʨʤ ʙʝʟ 

ʩʬʦʨʤʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʘʚʽʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʚʠʢʣʠʢʽʚ, BIMΆʧʣʘʪʬʦʨʤʠ Bentley ʚʽʜʽʛʨʘʶʪʴ 

ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʧʨʦʩʫʚʘʥʥʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɰʭʥʷ ʦʨʽʻʥʪʘʮʽʷ 

ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ, ʩʠʣʴʥʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʩʫʤʽʩʥʽʩʪʴ ʽʟ GIS ʽ 

ʽʥʞʝʥʝʨʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʩʪʘʚʣʷʪʴ Bentley ʫ ʩʪʨʘʪʝʛʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʚ ʮʠʬʨʦʚʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.. 
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3.2.2. ɯʥʩʪʨʫʤʝʥʪʠ ʢʦʦʨʜʠʥʘʮʽʾ (ʧʝʨʝʚʽʨʢʠ) 

ʇʦʨʷʜ ʽʟ ʩʝʨʝʜʦʚʠʱʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʬʦʨʤʫʚʘʣʘʩʷ ʦʢʨʝʤʘ ʢʘʪʝʛʦʨʽʷ 

BIMΆʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʦʨʜʠʥʘʮʽʾ ʤʦʜʝʣʝʡ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʥʝ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʘ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ, ʚʘʣʽʜʘʮʽʶ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʻʢʪʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽ 

ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. ɰʭʥʷ ʧʦʷʚʘ ʚʽʜʦʙʨʘʞʘʻ ʟʨʦʩʪʘʶʯʫ ʩʢʣʘʜʥʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʽʚ, ʜʝ ʙʘʛʘʪʦʜʠʩʮʠʧʣʽʥʘʨʥʽ ʢʦʤʘʥʜʠ ʤʘʶʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ 

ʩʧʽʣʴʥʠʭ ʮʠʬʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʏʝʨʝʟ ʤʝʭʘʥʽʟʤʠ ʘʛʨʝʛʘʮʽʾ ʤʦʜʝʣʝʡ, ʧʝʨʝʚʽʨʦʢ ʟʘ 

ʧʨʘʚʠʣʘʤʠ ʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʠʪʘʥʥʷʤʠ ʧʣʘʪʬʦʨʤʠ ʢʦʦʨʜʠʥʘʮʽʾ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʬʨʘʛʤʝʥʪʦʚʘʥʽ ʧʨʦʻʢʪʥʽ ʚʠʭʦʜʠ ʥʘ ʥʘʜʽʡʥʫ, ʙʝʟʢʦʣʽʟʽʡʥʫ ʪʘ ʛʦʪʦʚʫ 

ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʻʢʪ [119,120]. 

Autodesk Navisworks ʟʘʡʤʘʻ ʚʠʨʘʟʥʝ ʤʽʩʮʝ ʚ ʝʢʦʩʠʩʪʝʤʽ BIMΆʧʨʦʛʨʘʤ ʷʢ 

ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʛʨʝʛʘʮʽʾ ʤʦʜʝʣʝʡ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʦʛʣʷʜʫ ʧʨʦʻʢʪʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʽ ʜʠʟʘʡʥʫ, Navisworks 

ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʭʘʙ, ʜʝ ʘʨʭʽʪʝʢʪʫʨʥʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʽʥʞʝʥʝʨʥʽ ʤʦʜʝʣʽ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ [121].  ʁʦʛʦ ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ð ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʘʥʜ ʜʦʩʣʽʜʠʪʠ ʫʥʽʬʽʢʦʚʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʻʢʪʫ ʪʘ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ʈʠʩ. 3.6. ɯʥʪʝʨʬʝʡʩ Autodesk Revit -ʜʞʝʨʝʣʦ:  https://autodesk.com. 

ʆʜʥʽʻʶ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ Navisworks ʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʷʚʣʝʥʥʷ 

ʢʦʣʽʟʽʡ. ʇʦʨʽʚʥʶʶʯʠ ʜʠʩʮʠʧʣʽʥʘʨʥʽ ʤʦʜʝʣʽ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʚʦʥʦ ʚʠʷʚʣʷʻ ʧʨʦʩʪʦʨʦʚʽ ʢʦʥʬʣʽʢʪʠ, ʥʘʢʣʘʜʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚ 

ʨʦʟʢʣʘʜʥʽʡ ʯʘʩʪʠʥʽ. ʊʘʢʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʥʝ ʣʠʰʝ 

ʟʤʝʥʰʫʻ ʧʦʤʠʣʢʠ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ, ʘ ʡ ʜʦʧʦʤʘʛʘʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʚʠʧʨʘʚʣʝʥʥʷ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʻ 

4DΆʩʠʤʫʣʷʮʽʶ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʚôʷʟʫʶʯʠ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ ʟ ʯʘʩʦʚʠʤʠ ʛʨʘʬʽʢʘʤʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʣʘʥʫʚʘʣʴʥʠʢʘʤ ʽ ʧʽʜʨʷʜʥʠʢʘʤ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ, ʧʝʨʝʜʙʘʯʘʪʠ ʚʫʟʴʢʽ ʤʽʩʮʷ ʪʘ ʪʝʩʪʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʮʝʥʘʨʽʾ ʬʘʟʫʚʘʥʥʷ. 

ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ ʧʦʩʠʣʶʻ ʾʾ ʨʦʣʴ ʫ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽʡ 

ʩʧʽʚʧʨʘʮʽ. Navisworks ʤʦʞʝ ʯʠʪʘʪʠ ʧʦʥʘʜ 60 ʥʘʪʠʚʥʠʭ ʽ ʥʝʡʪʨʘʣʴʥʠʭ ʬʦʨʤʘʪʽʚ 

ʬʘʡʣʽʚ ð ʚʢʣʶʯʥʦ ʟ RVT, DWG, DGN ʪʘ IFC ð ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʤʦʩʪʦʤ ʤʽʞ ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʧʨʦʻʢʪʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ Autodesk 

Construction Cloud ʽ BIM 360 ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʭʤʘʨʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʜʝ ʩʪʝʡʢʭʦʣʜʝʨʠ 

ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʚʽʜʛʫʢʘʤʠ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʠʪʘʥʥʷ ʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʘʥʠʭ ʤʦʜʝʣʽ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ. 
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ʆʜʥʘʢ Navisworks ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʁʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʦʙʤʝʞʝʥʠʡ 

ʦʛʣʷʜʦʤ ʽ ʢʦʦʨʜʠʥʘʮʽʻʶ; ʚʽʥ ʥʝ ʥʘʜʘʻ ʟʘʩʦʙʽʚ ʜʣʷ ʥʘʪʠʚʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʝʡ 

ʘʙʦ ʘʚʪʦʨʠʥʛʫ ʜʠʟʘʡʥʫ. ɼʦ ʪʦʛʦ ʞ, ʫ ʤʽʨʫ ʧʝʨʝʭʦʜʫ ʛʘʣʫʟʽ ʜʦ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʦʨʽʻʥʪʘʮʽʷ Navisworks ʥʘ ʜʝʩʢʪʦʧʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʽʥʦʜʽ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʤʝʥʰ ʛʥʫʯʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʚʠʤʠ ʧʦʚʥʽʩʪʶ ʚʝʙΆʦʨʽʻʥʪʦʚʘʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ [120]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʛʘʣʫʟʝʚʠʤ ʝʪʘʣʦʥʦʤ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʚʝʣʠʢʠʭ ʽ ʩʢʣʘʜʥʠʭ ʧʨʦʻʢʪʘʭ, ʜʝ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʽ 

ʽʤʽʪʘʮʽʷ ʛʨʘʬʽʢʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

Solibri Office  ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʝʪʘʣʦʥʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʤʦʜʝʣʝʡ ʟʘ ʧʨʘʚʠʣʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚ BIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ Navisworks, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʪʘ ʩʠʤʫʣʷʮʽʶ, ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ 

Solibri ð ʦʮʽʥʢʘ ʮʽʣʽʩʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ BIMΆʤʦʜʝʣʝʡ. ɺʦʥʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʝʨʝʚʽʨʢʠ ʟʘ ʧʨʦʻʢʪʥʠʤʠ ʢʦʜʘʤʠ, ʚʠʤʦʛʘʤʠ ʟʘʤʦʚʥʠʢʘ 

ʪʘ ʩʪʘʥʜʘʨʪʘʤʠ ʜʦʩʪʘʚʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʛʘʨʘʥʪʫʚʘʥʥʷ ʪʦʛʦ, ʱʦ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʪʦʯʥʠʤʠ ʢʦʥʪʨʘʢʪʥʠʤʠ ʪʘ ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [122]. 
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ʈʠʩ. 3.7. ɯʥʪʝʨʬʝʡʩ Solibri office -ʜʞʝʨʝʣʦ: https://solibri.com. 

ʋ ʮʝʥʪʨʽ ʩʝʨʝʜʦʚʠʱʘ Solibri ʟʥʘʭʦʜʠʪʴʩʷ ʤʝʭʘʥʽʟʤ ʧʝʨʝʚʽʨʦʢ ʟʘ ʧʨʘʚʠʣʘʤʠ. 

ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʟʥʘʯʘʪʠ ʥʘʙʦʨʠ ʧʨʘʚʠʣ ʚʘʣʽʜʘʮʽʾ, ʷʢʽ 

ʦʮʽʥʶʶʪʴ ʤʦʜʝʣʽ ʟʘ ʪʦʯʥʽʩʪʶ ʛʝʦʤʝʪʨʽʾ, ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʙʫʜʽʚʝʣʴʥʠʤ ʥʦʨʤʘʤ, 

ʧʦʚʥʦʪʦʶ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʶ ʤʽʞ ʜʠʩʮʠʧʣʽʥʘʤʠ. ʊʠʧʦʚʽ ʢʝʡʩʠ ʚʢʣʶʯʘʶʪʴ 

ʧʝʨʝʚʽʨʢʫ ʚʠʤʦʛ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʩʪʘʥʜʘʨʪʽʚ ʜʦʩʪʫʧʥʦʩʪʽ, ʧʦʣʦʞʝʥʴ ʟ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ISO 19650 [119]. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʥʠʞʫʻ ʨʠʟʠʢ ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ ʧʨʠ ʨʫʯʥʠʭ 

ʧʝʨʝʚʽʨʢʘʭ ʽ ʥʘʜʘʻ ʧʨʦʟʦʨʽ, ʘʫʜʠʪʦʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. 

ʂʨʽʤ ʪʦʛʦ, Solibri ʧʦʣʝʛʰʫʻ ʢʦʤʫʥʽʢʘʮʽʶ ʱʦʜʦ ʤʦʜʝʣʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʠʪʘʥʥʷʤʠ ʟʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ BIM Collaboration Format (BCF). ɺʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ 

ʤʦʞʫʪʴ ʝʢʩʧʦʨʪʫʚʘʪʠʩʷ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ BCFΆʬʘʡʣʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʚ ʽʥʩʪʨʫʤʝʥʪʠ ʘʚʪʦʨʠʥʛʫ, ʪʘʢʽ ʷʢ Revit, ArchiCAD ʽ Allplan. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʘ ʡ ʝʬʝʢʪʠʚʥʫ ʾʭ ʧʝʨʝʜʘʯʫ ʪʘ ʚʠʨʽʰʝʥʥʷ ʚ 
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ʤʝʞʘʭ ʧʨʦʻʢʪʥʦʾ ʢʦʤʘʥʜʠ [122]. ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʧʣʘʪʬʦʨʤʘʤʠ ʥʘ 

ʢʰʪʘʣʪ BIMcollab ʽ Trimble Connect, ʧʦʩʠʣʶʶʯʠ ʾʾ ʨʦʣʴ ʷʢ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚ OpenBIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʟʥʘʥʽ ʧʝʨʝʚʘʛʠ, Solibri ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʁʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ, ʪʦʙʪʦ ʚʽʥ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʘʪʠʚʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʜʠʟʘʡʥʫ ʘʙʦ ʧʨʦʩʫʥʫʪʦʾ 4D/5DΆʩʠʤʫʣʷʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚʠʪʨʘʪʠ ʥʘ 

ʣʽʮʝʥʟʽʾ ʪʘ ʢʨʠʚʘ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʙʦʨʽʚ ʧʨʘʚʠʣ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʪʨʫʜʥʦʱʽ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʬʽʨʤ ʘʙʦ ʧʨʦʻʢʪʽʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʠʤ ʥʝ ʤʝʥʰ 

Solibri ʰʠʨʦʢʦ ʚʚʘʞʘʻʪʴʩʷ ʛʘʣʫʟʝʚʠʤ ʩʪʘʥʜʘʨʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʘʭ, ʜʝ ʥʦʨʤʘʪʠʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʧʝʨʝʜʘʯʘ 

ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ. 

BIMcollab  ʨʝʧʨʝʟʝʥʪʫʻ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʧʣʘʪʬʦʨʤ ʢʦʦʨʜʠʥʘʮʽʾ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘ ʫʧʨʘʚʣʽʥʥʽ ʧʠʪʘʥʥʷʤʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʚ BIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ Navisworks ʘʙʦ Solibri, ʱʦ ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ ʘʛʨʝʛʘʮʽʾ ʤʦʜʝʣʝʡ ʘʙʦ 

ʚʘʣʽʜʘʮʽʾ ʟʘ ʧʨʘʚʠʣʘʤʠ, BIMcollab ʩʧʨʦʝʢʪʦʚʘʥʦ ʷʢ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ 

ʩʪʝʡʢʭʦʣʜʝʨʠ ʤʦʞʫʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʧʨʠʟʥʘʯʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʠʪʘʥʥʷ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʧʝʨʝʚʽʨʦʢ. ʁʦʛʦ ʬʫʥʜʘʤʝʥʪʦʤ ʻ BIM 

Collaboration Format (BCF) ð ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʤʝʪʦʜ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʨʽʟʥʠʤʠ BIMΆ̔ ʥʩʪʨʫʤʝʥʪʘʤʠ [123]. 

ʇʣʘʪʬʦʨʤʘ ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʧʨʦʚʽʜʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʚʢʣʶʯʥʦ ʟ Revit, ArchiCAD, Allplan, Tekla Structures ʪʘ Vectorworks, ʯʝʨʝʟ ʧʣʘʛʽʥʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʠʪʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʂʦʞʥʝ ʧʠʪʘʥʥʷ ʤʽʩʪʠʪʴ ʪʦʯʢʠ ʦʛʣʷʜʫ, ʢʦʤʝʥʪʘʨʽ ʪʘ ʤʝʪʘʜʘʥʽ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʘʤ ʫ ʚʠʨʽʰʝʥʥʽ ʢʦʥʬʣʽʢʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʠʞʫʻ ʨʠʟʠʢ 

ʥʝʧʦʨʦʟʫʤʽʥʴ ʽ ʛʘʨʘʥʪʫʻ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʚʠʷʚʣʝʥʠʭ ʧʽʜ ʯʘʩ 

ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʧʝʨʝʛʣʷʜʽʚ [124].  
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ʈʠʩ. 3.8. ɯʥʪʝʨʬʝʡʩ BIMcollab ï ʜʞʝʨʝʣʦ: https://bimcollab.com. 

ɺʽʜʤʽʥʥʦʶ ʧʝʨʝʚʘʛʦʶ BIMcollab ʻ ʡʦʛʦ ʭʤʘʨʥʘ ʜʦʩʪʫʧʥʽʩʪʴ. ʍʦʩʪʠʥʛ 

ʫʧʨʘʚʣʽʥʥʷ ʧʠʪʘʥʥʷʤʠ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʦʥʣʘʡʥΆʧʣʘʪʬʦʨʤʽ ʜʦʟʚʦʣʷʻ 

ʨʦʟʧʦʜʽʣʝʥʠʤ ʢʦʤʘʥʜʘʤ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ 

ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ. ɯʥʪʝʛʨʘʮʽʷ ʟ Common Data 

Environments (CDE), ʪʘʢʠʤʠ ʷʢ Trimble Connect ʽ Autodesk Construction Cloud, 

ʨʦʟʰʠʨʶʻ ʡʦʛʦ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ, ʪʦʜʽ ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʧʘʥʝʣʽ ʥʘʜʘʶʪʴ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʧʦʚʪʦʨʶʚʘʥʽ ʧʨʦʙʣʝʤʠ, ʩʪʘʥ ʧʨʦʻʢʪʫ ʪʘ ʪʝʥʜʝʥʮʽʾ ʷʢʦʩʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ 

ʧʝʨʝʚʘʛʠ, BIMcollab ʥʝ ʤʘʻ ʧʨʷʤʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʘʙʦ 

ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ, ʧʦʢʣʘʜʘʶʯʠʩʴ ʥʘʪʦʤʽʩʪʴ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ 

ʢʰʪʘʣʪ Navisworks ʽ Solibri. ʁʦʛʦ ʮʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʧʝʨʝʜʫʩʽʤ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʦʤ 

ʢʦʦʨʜʠʥʘʮʽʾ, ʘ ʥʝ ʚ ʧʨʦʚʝʜʝʥʥʽ ʩʘʤʠʭ ʧʝʨʝʚʽʨʦʢ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʰʫʢʘʶʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʝ çʚʩʝ ʚ ʦʜʥʦʤʫè ʨʽʰʝʥʥʷ, ʪʘʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʦʙʤʝʞʝʥʥʷ. ʆʜʥʘʢ ʚ OpenBIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ, ʜʝ ʢʨʠʪʠʯʥʽ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ 

ʪʘ ʧʽʜʟʚʽʪʥʽʩʪʴ, BIMcollab ʩʪʘʚ ʟʘʛʘʣʴʥʦ ʚʠʟʥʘʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʧʠʪʘʥʥʷʤʠ. 
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3.2.3. ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ 

ʍʦʯʘ ʘʚʪʦʨʩʴʢʽ ʪʘ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʧʣʘʪʬʦʨʤʠ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʦʛʣʷʜʫ, ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ BIM ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʝʪʘʧʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʤʘʶʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ð ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, 

ʚʠʨʽʰʝʥʥʷ ʢʦʣʽʟʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʤʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʨʦʻʢʪ. ʇʦʣʴʦʚʽ BIMΆʨʽʰʝʥʥʷ ʟʘʢʨʠʚʘʶʪʴ ʨʦʟʨʠʚ ʤʽʞ ʦʬʽʩʥʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ 

ʪʘ ʨʝʘʣʽʟʘʮʽʻʶ ʥʘ ʤʽʩʮʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ, ʱʦʙ ʽʥʬʦʨʤʘʮʽʷ, ʩʪʚʦʨʝʥʘ ʥʘ ʧʦʧʝʨʝʜʥʽʭ 

ʝʪʘʧʘʭ, ʩʣʫʛʫʚʘʣʘ ʥʘʜʽʡʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʙʨʠʛʘʜ. 

Trimble Connect ð ʭʤʘʨʥʝ Common Data Environment (CDE), ʩʪʚʦʨʝʥʝ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ BIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜ ʧʨʦʻʢʪʥʠʭ ʦʬʽʩʽʚ ʜʦ ʙʫʜʤʘʡʜʘʥʯʠʢʘ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʇɿ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʦʨʜʠʥʘʮʽʾ, Trimble Connect 

ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʭʘʙ, ʜʝ ʩʪʝʡʢʭʦʣʜʝʨʠ ʤʦʞʫʪʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʨʦʻʢʪʫ, ʜʽʣʠʪʠʩʷ ʥʠʤʠ ʪʘ ʢʝʨʫʚʘʪʠ ʥʠʤʠ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʤʽʩʮʷ ʯʠ ʜʠʩʮʠʧʣʽʥʠ [125].  
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ʈʠʩ. 3.9. ɯʥʪʝʨʬʝʡʩ Tekla Connect ð ʜʞʝʨʝʣʦ: https://geospatial.trimble.com. 

ɺʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ Trimble Connect ʻ ʡʦʛʦ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʚʽʜʢʨʠʪʽ 

ʩʪʘʥʜʘʨʪʠ. ʇʣʘʪʬʦʨʤʘ ʥʘʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ Industry Foundation Classes (IFC) ʽ BIM 

Collaboration Format (BCF) ʜʣʷ ʦʙʤʽʥʫ ʧʠʪʘʥʥʷʤʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʬʝʜʝʨʘʪʠʚʥʦ 

ʦʙôʻʜʥʫʚʘʪʠ ʤʦʜʝʣʽ, ʩʪʚʦʨʝʥʽ ʚ ʨʽʟʥʠʭ ʘʚʪʦʨʩʴʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ð ʪʘʢʠʭ ʷʢ Tekla 

Structures, Revit ʯʠ ArchiCAD ð ʫ ʩʧʽʣʴʥʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ. ɿʤʝʥʰʫʶʯʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʦʧʨʽʻʪʘʨʥʠʭ ʬʦʨʤʘʪʽʚ, Trimble Connect ʧʽʜʩʠʣʶʻ ʧʨʠʥʮʠʧʠ 

OpenBIM ʽ ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʩʫʤʽʩʥʽ ʟ ISO 19650. Trimble Connect ʪʘʢʦʞ 

ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʣʽ: ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʪʘ ʚʝʙΆʜʦʜʘʪʢʠ 

ʙʨʠʛʘʜʠ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ 3DΆʤʦʜʝʣʽ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, 

ʦʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʧʠʪʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʤʽʩʮʷ 

ʨʦʙʽʪ. ɯʥʪʝʛʨʘʮʽʷ ʟ MRΆʧʨʠʩʪʨʦʷʤʠ (ʥʘʧʨʠʢʣʘʜ, Microsoft HoloLens) ʧʽʜʩʠʣʶʻ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʜʦʟʚʦʣʷʶʯʠ ʧʦʨʽʚʥʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʟ 

ʬʽʟʠʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʇʨʦʪʝ ʧʣʘʪʬʦʨʤʘ ʥʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʟʘʤʽʥʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʘʙʦ ʢʦʦʨʜʠʥʘʮʽʾ: ʚʦʥʘ ʥʝ 
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ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ ʘʙʦ ʜʝʪʘʣʴʥʫ ʚʘʣʽʜʘʮʽʶ ʤʦʜʝʣʝʡ, 

ʥʘʪʦʤʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʧʽʚʧʨʘʮʽ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ 

ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Tekla Structures, ʽʥʪʝʛʨʘʮʽʷ ʧʨʦʭʦʜʠʪʴ ʧʨʷʤʦ; ʜʣʷ ʽʥʰʠʭ ð 

ʧʨʠʡʥʷʪʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʨʽʣʦʩʪʽ OpenBIMΆʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʦʤʘʥʜʽ ʧʨʦʻʢʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, Trimble Connect ʰʠʨʦʢʦ ʚʚʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʧʽʜʪʨʠʤʢʠ BIMΆʩʧʽʚʧʨʘʮʽ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʱʦ ʛʘʨʘʥʪʫʻ, ʱʦ ʤʦʜʝʣʽ ʥʝ ʟʘʣʠʰʘʶʪʴʩʷ 

ʣʠʰʝ ʚ ʦʬʽʩʽ, ʘ ʘʢʪʠʚʥʦ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʻʢʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʡ 

ʧʨʦʟʦʨʽʰʝ. 

Revizto ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʥʘʡʫʧʽʟʥʘʚʘʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʠʪʘʥʴ ʪʘ ʤʦʜʝʣʴʥʦΆʦʨʽʻʥʪʦʚʘʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʻʢʪʘʭ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʷʢ ʢʨʦʩΆʧʣʘʪʬʦʨʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʽʥ ʧʦʻʜʥʫʻ ʫʧʨʘʚʣʽʥʥʷ 

2DΆʢʨʝʩʣʝʥʥʷʤʠ, ʥʘʚʽʛʘʮʽʶ ʧʦ 3DΆʤʦʜʝʣʷʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʚʠʩʪʫʧʘʶʯʠ ʷʢ ʧʨʘʢʪʠʯʥʠʡ ʤʽʩʪ ʤʽʞ ʧʨʦʻʢʪʥʠʤʠ ʢʦʤʘʥʜʘʤʠ ʪʘ ʧʦʣʴʦʚʠʤ 

ʧʝʨʩʦʥʘʣʦʤ [126]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʦʨʜʠʥʘʮʽʾ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʢʦʣʽʟʽʡ ʘʙʦ ʧʝʨʝʚʽʨʢʘʭ ʟʘ ʧʨʘʚʠʣʘʤʠ, Revizto 

ʧʽʜʢʨʝʩʣʶʻ ʽʥʪʝʛʨʘʮʽʶ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʁʦʛʦ ʢʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ð ʫʥʽʬʽʢʘʮʽʷ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʧʨʦʻʢʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʤʦʜʝʣʽ, ʢʨʝʩʣʝʥʥʷ, ʧʦʟʥʘʯʢʠ ʡ ʟʘʚʜʘʥʥʷ) ʚ 

ʦʜʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ, ʜʦʩʪʫʧʥʦʤʫ ʷʢ ʚ ʦʬʽʩʽ, ʪʘʢ ʽ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

Revizto ʟʤʝʥʰʫʻ ʬʨʘʛʤʝʥʪʘʮʽʶ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʜʦʟʚʦʣʷʻ ʢʦʤʘʥʜʘʤ ʰʚʠʜʰʝ ʪʘ 

ʧʨʦʟʦʨʽʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʨʦʙʣʝʤʠ. 

ʇʣʘʪʬʦʨʤʘ ʮʽʥʫʻʪʴʩʷ ʟʘ ʟʨʫʯʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʧʠʪʘʥʥʷʤʠ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ 

ʥʘ BIM Collaboration Format (BCF), ʘʣʝ ʧʦʜʘʻʪʴʩʷ ʚ ʩʧʨʦʱʝʥʦʤʫ ʚʽʟʫʘʣʴʥʦʤʫ 

ʚʠʛʣʷʜʽ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʠʪʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʠʜʽʚ ʤʦʜʝʣʽ, 

ʜʦʜʘʚʘʪʠ ʪʦʯʢʠ ʦʛʣʷʜʫ ʪʘ ʢʦʤʝʥʪʘʨʽ, ʧʨʠʟʥʘʯʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʽ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʧʨʦʮʝʩ ʚʠʨʽʰʝʥʥʷ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʘʚʪʦʨʩʴʢʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ Revit, 

ArchiCAD, Tekla Structures ʪʘ Civil 3D, ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʝʨʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ 

ʫ ʧʨʦʻʢʪʥʠʡ ʧʦʪʽʢ ʙʝʟ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, Revizto ʟʘʧʨʦʚʘʜʠʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʦʦʨʜʠʥʘʮʽʾ: ʟ ʚʙʫʜʦʚʘʥʦʶ ʧʽʜʪʨʠʤʢʦʶ 

VR ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʤʦʞʫʪʴ ʦʛʣʷʜʘʪʠ ʤʦʜʝʣʽ ʚ ʥʘʪʫʨʘʣʴʥʫ ʚʝʣʠʯʠʥʫ, ʽʥʪʫʾʪʠʚʥʦ 
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ʚʠʷʚʣʷʪʠ ʧʨʦʻʢʪʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ð ʢʦʨʠʩʥʫ 

ʚ ʩʢʣʘʜʥʠʭ ʧʨʦʻʢʪʘʭ, ʜʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʫʤʽʥʥʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʝ. 

 

ʈʠʩ. 3.10. ɯʥʪʝʨʬʝʡʩ Revizto ð ʜʞʝʨʝʣʦ: https://revizto.com. 

 ʅʝʜʦʣʽʢʘʤʠ Revizto ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʩʫʥʫʪʠʭ ʩʠʤʫʣʷʮʽʡ ʘʙʦ ʜʝʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʟʘ ʧʨʘʚʠʣʘʤʠ ð ʜʣʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʚʽʥ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽ 

ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. ʊʘʢʦʞ ʚʠʪʨʘʪʠ ʥʘ ʣʽʮʝʥʟʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʜʣʷ 

ʥʝʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ʇʨʦʪʝ ʧʣʘʪʬʦʨʤʘ ʰʠʨʦʢʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʦʚʠʱʝ, 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʩʧʽʚʧʨʘʮʶ, ʷʢʝ ʜʦʧʦʚʥʶʻ ʘʚʪʦʨʩʴʢʽ ʡ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʨʽʰʝʥʥʷ, 

ʨʦʙʣʷʯʠ ʧʨʦʻʢʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʡ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʱʦʜʝʥʥʠʭ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. 

Dalux ʨʝʧʨʝʟʝʥʪʫʻ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʦΆʦʨʽʻʥʪʦʚʘʥʠʭ BIMΆʜʦʜʘʪʢʽʚ, 

ʩʧʝʮʽʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʠʭ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʮʠʬʨʦʚʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʤʘʡʜʘʥʯʠʢ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʣʘʪʬʦʨʤ, ʱʦ ʨʦʟʚʠʚʘʣʠʩʷ ʟ 

ʜʝʩʢʪʦʧʥʠʭ ʩʝʨʝʜʦʚʠʱ, Dalux ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʩʪʚʦʨʶʚʘʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʪʨʝʙ ʧʦʣʴʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʙʣʷʯʠ ʫʧʦʨ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʥʘ ʩʤʘʨʪʬʦʥʘʭ ʽ 

ʧʣʘʥʰʝʪʘʭ [127]. ʁʦʛʦ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ð ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʘʢʪʫʘʣʴʥʠʭ 
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ʤʦʜʝʣʝʡ, ʢʨʝʩʣʝʥʴ ʽ ʟʘʚʜʘʥʴ ʫ ʨʫʢʘʭ ʽʥʞʝʥʝʨʽʚ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʢʝʨʽʚʥʠʢʽʚ ʪʘ 

ʧʽʜʨʷʜʥʠʢʽʚ. 

 

ʈʠʩ. 3.11. ɯʥʪʝʨʬʝʡʩ Dalux ð ʜʞʝʨʝʣʦ: https://dalux.com. 

ʇʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʙʦʪʠ ʚ ʧʦʣʽ: ʧʝʨʝʛʣʷʜ 

ʤʦʜʝʣʝʡ ʫ ʬʦʨʤʘʪʽ IFC, ʫʧʨʘʚʣʽʥʥʷ ʢʨʝʩʣʝʥʥʷʤʠ, ʟʚʽʪʫʚʘʥʥʷ ʧʨʦ ʧʨʦʙʣʝʤʠ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʟʘʚʜʘʥʴ. ʆʩʦʙʣʠʚʽʩʪʶ Dalux ʻ ʥʘʢʣʘʜʘʥʥʷ 3DΆʤʦʜʝʣʝʡ ʥʘ ʨʝʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʯʝʨʝʟ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ (AR), ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʘʮʽʚʥʠʢʘʤ 

ʧʦʨʽʚʥʶʚʘʪʠ ʧʨʦʻʢʪʥʠʡ ʟʘʜʫʤ ʽʟ ʬʘʢʪʠʯʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ. 

ʎʝ ʟʨʦʙʠʣʦ Dalux ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʽʥʩʧʝʢʮʽʡ ʟ ʙʝʟʧʝʢʠ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʝʨʝʚʽʨʢʠ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. Dalux ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʦʙôʻʢʪʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʫ 

ʩʘʤʫ ʧʣʘʪʬʦʨʤʫ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʘʢʪʠʚʫ. ʇʦʻʜʥʫʶʯʠ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʠʪʘʥʴ ʫ ʬʘʟʽ ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʜʘʥʠʤʠ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʚʽʥ ʩʪʚʦʨʶʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʤʽʞ ʜʦʩʪʘʚʢʦʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʙʫʜʽʚʣʝʶ ð ʘʩʧʝʢʪ, 

ʷʢʠʡ ʫʩʝ ʙʽʣʴʰʝ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʚ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ, ʫʟʛʦʜʞʝʥʠʭ ʟ ISO 19650 [128]. 






































































































