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ɿʄɯʉʊʆɺʀʁ ʄʆɼʋʃʔ 1. ɽʂʉʂʋʈʉ ʉɸʇʈ ʉʀʉʊɽʄ ʆʍʆʈʆʅʀ ʊɸ ɹɽɿʇɽʂʀ  
 

ʊʝʤʘ 1. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ 
 

ʇʣʘʥ: 

ï ʟʘʨʦʜʞʝʥʥʷ ʉɸʇʈ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ; 

ï ʧʝʨʰʽ ʥʘʧʨʷʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ï ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ; 

ï ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ. 

 

ɿʘʨʦʜʞʝʥʥʷ ʉɸʇʈ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ. ɿʘʨʦʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ) ʥʝ ʙʫʣʦ ʦʜʥʦʤʦʤʝʥʪʥʠʤ ʚʠʥʘʭʦʜʦʤ, ʘ ʨʘʜʰʝ ʝʚʦʣʶʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʟʫʤʦʚʣʝʥʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʽʥʞʝʥʝʨʥʦʾ ʩʧʽʣʴʥʦʪʠ ʫ ʧʦʜʦʣʘʥʥʽ ʦʙʤʝʞʝʥʴ 

ʨʫʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺ ʝʧʦʭʫ, ʱʦ ʧʝʨʝʜʫʚʘʣʘ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʾ, ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʫʚ ʥʘʜʟʚʠʯʘʡʥʦ ʪʨʫʜʦʤʽʩʪʢʠʤ, ʚʠʤʘʛʘʚ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʙʫʚ 

ʩʭʠʣʴʥʠʤ ʜʦ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ. ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʽʥʞʝʥʝʨʘ, ʱʦ ʩʢʣʘʜʘʚʩʷ ʟ ʢʫʣʴʤʘʥʽʚ, 

ʨʝʡʩʰʠʥ, ʣʝʢʘʣ ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʣʽʥʽʡʦʢ, ʦʙʤʝʞʫʚʘʚ ʷʢ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʪʘʢ ʽ 

ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʙʫʣʦ ʨʝʘʣʽʟʫʚʘʪʠ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʥʠʢʣʘ ʽʜʝʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʡʙʽʣʴʰ ʨʫʪʠʥʥʠʭ ʪʘ ʩʢʣʘʜʥʠʭ 

ʘʩʧʝʢʪʽʚ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʌʫʥʜʘʤʝʥʪ ʜʣʷ ʨʝʚʦʣʶʮʽʾ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʘ ʧʦʯʘʪʢʫ 1960-ʭ ʨʦʢʽʚ ʫ 

ʩʪʽʥʘʭ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (MIT). ʉʘʤʝ ʪʫʪ ɸʡʚʝʥ ʉʘʟʝʨʣʝʥʜ, 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʮʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ, ʨʦʟʨʦʙʠʚ ʪʘ ʧʨʝʜʩʪʘʚʠʚ ʩʚʦʶ ʜʠʩʝʨʪʘʮʽʶ ʧʨʦ 

ʩʠʩʪʝʤʫ Sketchpad. ʎʝ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʦʩʪʦ ʝʣʝʢʪʨʦʥʥʘ ʢʨʝʩʣʷʨʩʴʢʘ ʜʦʰʢʘ. ʎʝ 

ʙʫʣʘ ʧʝʨʰʘ ʩʠʩʪʝʤʘ, ʱʦ ʨʝʘʣʽʟʫʚʘʣʘ ʧʘʨʘʜʠʛʤʫ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʽʪʣʦʚʝ ʧʝʨʦ, ʢʦʨʠʩʪʫʚʘʯ ʤʽʛ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʙô̒ ʢʪʘʤʠ ʥʘ 

ʝʢʨʘʥʽ, ʩʪʚʦʨʶʚʘʪʠ, ʢʦʧʽʶʚʘʪʠ ʪʘ ʤʘʥʽʧʫʣʶʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʨʠʤʽʪʠʚʘʤʠ. ʂʣʶʯʦʚʠʤʠ 

ʥʦʚʦʚʚʝʜʝʥʥʷʤʠ Sketchpad, ʱʦ ʚʠʟʥʘʯʠʣʠ ʤʘʡʙʫʪʥʻ ʉɸʇʈ, ʙʫʣʠ ʢʦʥʮʝʧʮʽʾ çʦʙô̒ ʢʪʽʚè ʪʘ 

çʝʢʟʝʤʧʣʷʨʽʚè, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʟʚô̫ ʟʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʢʨʝʩʣʝʥʥʷ. ʌʘʢʪʠʯʥʦ, ʉʘʟʝʨʣʝʥʜ ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʝʣʝʤʝʥʪʠ ʩʫʯʘʩʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʘʢʣʘʚ ʦʩʥʦʚʠ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, 

ʷʢʠʡ ʩʪʘʥʝ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʉɸʇʈ ʯʝʨʝʟ ʜʝʩʷʪʠʣʽʪʪʷ. ʉʘʤʝ ʉʘʟʝʨʣʝʥʜ ʧʝʨʰʠʤ 

ʚʠʢʦʨʠʩʪʘʚ ʘʙʨʝʚʽʘʪʫʨʫ ʉɸʇʈ (ʚ ʘʥʛʣʦʤʦʚʥʦʤʫ ʚʘʨʽʘʥʪʽ CAD ï Computer-Aided Design) ʫ 

ʩʚʦʾʭ ʣʝʢʮʽʷʭ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʦʥʷʪʪʷ ʉɸʇʈ ʙʫʣʦ ʜʫʞʝ ʰʠʨʦʢʠʤ ʽ ʧʦ 

ʩʫʪʽ ʦʟʥʘʯʘʣʦ ʙʫʜʴ-ʷʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʆʄ ʜʣʷ ʮʽʣʝʡ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʎʝ ʙʫʣʘ ʣʶʜʠʥʦ-

ʤʘʰʠʥʥʘ ʩʠʩʪʝʤʘ, ʜʝ ʢʦʤʧôʁ ʪʝʨ ʚʠʩʪʫʧʘʚ ʷʢ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʧʦʚʥʶʚʘʚ ʪʘ 

ʧʦʩʠʣʶʚʘʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽʥʞʝʥʝʨʘ, ʘ ʥʝ ʟʘʤʽʥʶʚʘʚ ʡʦʛʦ. 

ʇʝʨʰʽ ʥʘʧʨʷʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʈʦʟʚʠʪʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʽʥʞʝʥʝʨʽʾ 

ʚʽʜʙʫʚʘʚʩʷ ʜʚʦʤʘ ʧʘʨʘʣʝʣʴʥʠʤʠ, ʘʣʝ ʩʧʦʯʘʪʢʫ ʥʝ ʧʦʚô̫ ʟʘʥʠʤʠ ʰʣʷʭʘʤʠ, ʷʢʽ ʟʛʦʜʦʤ ʟʣʠʣʠʩʷ, 

ʫʪʚʦʨʠʚʰʠ ʩʫʯʘʩʥʽ ʉɸʇʈ. ʎʝʡ ʜʫʘʣʽʟʤ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʝʚʦʣʶʮʽʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ʩʪʦʩʫʚʘʚʩʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝʛʨʘʬʽʯʥʠʭ, ʩʫʪʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʑʝ ʜʦ ʧʦʷʚʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʨʘʬʽʢʠ ʽʥʞʝʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɽʆʄ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʘʜʘʯ, ʷʢʽ ʙʫʣʠ ʥʝʤʦʞʣʠʚʠʤʠ ʘʙʦ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʨʫʯʥʦʛʦ 

ʦʙʨʘʭʫʥʢʫ. ɼʦ ʪʘʢʠʭ ʧʨʠʢʣʘʜʽʚ ʥʘʣʝʞʘʪʴ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤ. ʅʘ ʧʦʯʘʪʢʫ 1950-ʭ ʨʦʢʽʚ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʧʝʨʰʽ ʩʧʨʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʥʪʝʟʫ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʣʠʙʦʢʝ ʢʦʨʽʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʎʝʡ ʥʘʧʨʷʤ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʚʠʤʦʛʣʠʚʦʾ ʪʘ ʩʭʠʣʴʥʦʾ ʜʦ ʧʦʤʠʣʦʢ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʥʦʾ ʨʦʙʦʪʠ. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤ, ʷʢʠʡ ʩʪʘʚ ʜʦʤʽʥʫʶʯʠʤ ʫ 1970-ʭ ʨʦʢʘʭ, ʙʫʚ ʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʢʨʝʩʣʝʥʥʷ (ʚ ʪʦʛʦʯʘʩʥʽʡ ʪʝʨʤʽʥʦʣʦʛʽʾ ï çʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʢʨʝʩʣʝʥʥʷè). 
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ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʙʫʣʦ ʟʘʤʽʥʠʪʠ ʬʽʟʠʯʥʠʡ ʢʫʣʴʤʘʥ ʥʘ ʡʦʛʦ ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ. ɻʦʣʦʚʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʘʚʪʦʤʘʪʠʟʫʚʘʣʠʩʷ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʙʫʣʠ ʙʘʟʦʚʽ ʛʨʘʬʽʯʥʽ ʦʧʝʨʘʮʽʾ: ʧʦʙʫʜʦʚʘ 

ʣʽʥʽʡ, ʜʫʛ, ʢʽʣ; ʩʪʚʦʨʝʥʥʷ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ 

(ʧʨʦʦʙʨʘʟ ʤʘʡʙʫʪʥʽʭ ʙʣʦʢʽʚ); ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʪʘ ʪʝʢʩʪʦʚʠʭ ʥʘʧʠʩʽʚ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʴ ʪʘ, ʱʦ ʱʝ ʚʘʞʣʠʚʽʰʝ, ʥʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʧʨʦʝʢʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʙʫʣʦ ʥʘʜʟʚʠʯʘʡʥʦ ʪʨʫʜʦʤʽʩʪʢʠʤ ʧʨʦʮʝʩʦʤ ʧʨʠ ʨʫʯʥʽʡ ʨʦʙʦʪʽ. 

ʉʧʨʘʚʞʥʷ ʩʠʣʘ ʉɸʇʈ ʧʨʦʷʚʠʣʘʩʷ ʪʦʜʽ, ʢʦʣʠ ʮʽ ʜʚʘ ʥʘʧʨʷʤʠ ï ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʪʘ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ï ʧʦʯʘʣʠ ʽʥʪʝʛʨʫʚʘʪʠʩʷ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʶʚʘʪʠ ʥʝ ʧʨʦʩʪʦ 

çʝʣʝʢʪʨʦʥʥʽ ʢʨʝʩʣʝʥʥʷè, ʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʜʝ ʛʨʘʬʽʯʥʠʡ ʦʙô̒ ʢʪ ʙʫʚ ʧʦʚô̫ ʟʘʥʠʡ ʟ 

ʥʘʙʦʨʦʤ ʽʥʞʝʥʝʨʥʠʭ ʜʘʥʠʭ ʪʘ ʤʽʛ ʙʫʪʠ ʧʽʜʜʘʥʠʡ ʘʥʘʣʽʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʅʘ ʟʦʨʽ ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʥʝ ʽʩʥʫʚʘʣʦ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ. ɯʥʞʝʥʝʨʠ ʮʽʻʾ ʛʘʣʫʟʽ, ʷʢ ʽ ʾʭʥʽ ʢʦʣʝʛʠ ʟ ʽʥʰʠʭ ʩʬʝʨ, 

ʘʜʘʧʪʫʚʘʣʠ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 2D-ʢʨʝʩʣʝʥʥʷ. ɹʝʟʟʘʧʝʨʝʯʥʠʤ 

ʣʽʜʝʨʦʤ ʽ ʬʘʢʪʠʯʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʪʘʣʘ ʩʠʩʪʝʤʘ AutoCAD ʚʽʜ ʢʦʤʧʘʥʽʾ 

Autodesk. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ 

ʟʚʦʜʠʣʦʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʘʚʜʘʥʴ: 

- ʩʪʚʦʨʝʥʥʷ ʧʽʜʦʩʥʦʚʠ (ʥʘʥʝʩʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʣʘʥʽʚ ʧʦʚʝʨʭʽʚ ʙʫʜʽʚʝʣʴ, ʥʘ ʷʢʠʭ 

ʟʛʦʜʦʤ ʨʦʟʤʽʱʫʚʘʣʦʩʷ ʦʙʣʘʜʥʘʥʥʷ); 

- ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ (ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ï ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʘʪʯʠʢʽʚ ʨʫʭʫ, ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʦʞʝʞʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ, ʟʯʠʪʫʚʘʯʽʚ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ï ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʧʣʘʥʘʭ); 

- ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ (ʢʨʝʩʣʝʥʥʷ ʪʨʘʩ ʧʨʦʢʣʘʜʘʥʥʷ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ, 

ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʱʦ ʟô̒ ʜʥʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ); 

- ʬʦʨʤʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʦʙʣʘʜʥʘʥʥʷ, 

ʢʘʙʝʣʴʥʠʭ ʞʫʨʥʘʣʽʚ ʪʘ ʽʥʰʠʭ ʪʝʢʩʪʦʚʠʭ ʽ ʪʘʙʣʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ). 

ʂʣʶʯʦʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʩʪʦʨʦʥʥʽʭ ʜʦʜʘʪʢʽʚ ʪʘ 

ʥʘʜʙʫʜʦʚ ʜʣʷ ʤʘʩʦʚʠʭ ʉɸʇʈ-ʧʣʘʪʬʦʨʤ. ʎʽ ʜʦʜʘʪʢʠ ʨʦʟʰʠʨʶʚʘʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʙʘʟʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʦʜʘʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʛʘʣʫʟʽ. 

ʅʘʧʨʠʢʣʘʜ, ʚʞʝ ʫ 2004 ʨʦʮʽ ʽʩʥʫʚʘʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʜʦʜʘʪʦʢ ʜʦ AutoCAD 2000, ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʧʦʪʨʝʙ ʧʽʜʨʦʟʜʽʣʽʚ ʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʣʦ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʪʘ ʩʭʝʤ ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʦʜʥʦʯʘʩʥʦ 

ʧʽʜʚʠʱʫʶʯʠ ʾʭ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʘʥʥʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʱʦ ʭʦʯʘ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʉɸʇʈ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʘ 

ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʣʦʛʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʛʘʣʫʟʽ 

ʟʘʚʜʘʥʴ. 

ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ. ʇʝʨʽʦʜ ʟ 1970-ʭ ʜʦ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ 

ʩʪʘʚ ʩʚʽʜʢʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʬʝʨʽ 

ʉɸʇʈ. ɯʥʩʪʨʫʤʝʥʪʠ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ ʚʽʜ ʧʨʦʩʪʠʭ ʧʦʤʽʯʥʠʢʽʚ ʫ ʢʨʝʩʣʝʥʥʽ ʜʦ ʩʢʣʘʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʎʷ ʝʚʦʣʶʮʽʷ ʙʫʣʘ ʟʫʤʦʚʣʝʥʘ ʥʝ ʣʠʰʝ ʟʨʦʩʪʘʥʥʷʤ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʘʣʝ ʡ ʢʘʨʜʠʥʘʣʴʥʦʶ ʟʤʽʥʦʶ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʟʘʢʣʘʣʦ ʤʽʮʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʋ 1970-ʭ ʨʦʢʘʭ ʛʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʉɸʇʈ ʟʘʣʠʰʘʣʦʩʷ ʢʦʤʧôʁ ʪʝʨʠʟʦʚʘʥʝ ʜʚʦʚʠʤʽʨʥʝ 

ʢʨʝʩʣʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʮʽʥʥʽʩʪʶ ʮʠʭ ʩʠʩʪʝʤ ʙʫʣʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ. ɿʘʤʽʥʘ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʩʪʦʣʫ ʥʘ ʜʠʩʧʣʝʡ ʢʦʤʧôʁ ʪʝʨʘ ʜʦʟʚʦʣʠʣʘ ʧʨʠʩʢʦʨʠʪʠ 

ʨʦʙʦʪʫ ʜʦʩʚʽʜʯʝʥʦʛʦ ʢʨʝʩʣʷʨʘ ʚ 3 ʨʘʟʠ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʣʴʦʨʦʚʦʛʦ ʜʠʩʧʣʝʷ ï ʚ 3,5 ʨʘʟʠ. 

ʎʝ ʙʫʚ ʟʥʘʯʥʠʡ ʩʪʨʠʙʦʢ, ʱʦ ʜʦʟʚʦʣʠʚ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʩʧʨʠʷʚ ʤʘʩʦʚʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʉɸʇʈ ʫ 1980-ʭ ʨʦʢʘʭ, ʩʪʘʣʘ 
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ʪʝʭʥʦʣʦʛʽʯʥʘ ʨʝʚʦʣʶʮʽʷ ï ʧʦʷʚʘ ʚʽʜʥʦʩʥʦ ʜʦʩʪʫʧʥʠʭ ʤʽʢʨʦʢʦʤʧôʁ ʪʝʨʽʚ ʪʘ ʩʫʧʝʨʤʽʥʽ-ɽʆʄ. 

ʗʢʱʦ ʨʘʥʽʰʝ ʉɸʇʈ ʙʫʣʠ ʧʨʝʨʦʛʘʪʠʚʦʶ ʚʝʣʠʢʠʭ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʢʦʨʧʦʨʘʮʽʡ, ʱʦ ʤʦʛʣʠ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʜʦʨʦʛʽ ʤʝʡʥʬʨʝʡʤʠ, ʪʦ ʪʝʧʝʨ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʢʨʝʩʣʝʥʥʷ ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʥʘʚʽʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʬʽʨʤ. 

ʎʷ ʜʝʤʦʢʨʘʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʣʘ ʰʚʠʜʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ AutoCAD ʟʘʡʥʷʚ ʜʦʤʽʥʫʶʯʫ ʧʦʟʠʮʽʶ, ʩʪʘʚʰʠ ʜʝ-ʬʘʢʪʦ ʛʘʣʫʟʝʚʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ɼʣʷ ʩʬʝʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʮʝ ʦʟʥʘʯʘʣʦ ʧʝʨʝʭʽʜ ʜʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ, 

ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʦʾ ʪʘ ʟʨʫʯʥʦʾ ʜʣʷ ʘʨʭʽʚʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʫ 

ʧʨʦʝʢʪ, ʱʦ ʧʨʠ ʨʫʯʥʦʤʫ ʢʨʝʩʣʝʥʥʽ ʚʠʤʘʛʘʣʦ ʧʦʚʥʦʛʦ ʧʝʨʝʢʨʝʩʣʶʚʘʥʥʷ ʘʨʢʫʰʽʚ, ʪʝʧʝʨ 

ʟʘʡʤʘʣʦ ʣʽʯʝʥʽ ʭʚʠʣʠʥʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʧʨʦʚʘʜʠʪʠ ʙʽʣʴʰ ʽʪʝʨʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʩʪʘʣʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʽʚ ʟ ʘʪʨʠʙʫʪʘʤʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʷʢ AutoCAD. ʎʝ ʜʦʟʚʦʣʷʣʦ 

çʚʙʫʜʦʚʫʚʘʪʠè ʥʝʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʥʘʧʨʠʢʣʘʜ, ʤʘʨʢʫ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʨʦʙʥʠʢʘ, ʘʨʪʠʢʫʣ) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ ʢʨʝʩʣʝʥʥʽ. ʍʦʯʘ ʮʝ ʙʫʣʘ ʱʝ ʧʨʠʤʽʪʠʚʥʘ 

ʬʦʨʤʘ, ʚʦʥʘ ʟʘʢʣʘʣʘ ʽʜʝʦʣʦʛʽʶ ʟʚô̫ ʟʢʫ ʛʨʘʬʽʯʥʦʛʦ ʦʙʨʘʟʫ ʟ ʡʦʛʦ ʜʘʥʠʤʠ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ʅʘʧʨʠʢʽʥʮʽ 1980-ʭ ʪʘ ʚʧʨʦʜʦʚʞ 1990-ʭ ʨʦʢʽʚ ʚʽʜʙʫʚʩʷ ʢʘʨʜʠʥʘʣʴʥʠʡ ʟʩʫʚ ʧʘʨʘʜʠʛʤʠ ï 

ʧʝʨʝʭʽʜ ʚʽʜ ʧʣʦʩʢʦʛʦ, ʜʚʦʚʠʤʽʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʝʚʦʣʶʮʽʦʥʫʚʘʚ ʚʽʜ ʧʨʦʩʪʠʭ ʢʘʨʢʘʩʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʤʦʜʝʣʝʡ ʜʦ 

ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʣʦ ʦʧʠʩʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʦʚʝʨʭʥʶ, ʘ ʡ ʦʙô̒ ʤ ʪʘ 

ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙô̒ ʢʪʘ. ʎʝ ʙʫʚ ʥʝ ʧʨʦʩʪʦ ʢʽʣʴʢʽʩʥʠʡ ʩʪʨʠʙʦʢ (ʜʦʜʘʚʘʥʥʷ ʱʝ ʦʜʥʽʻʾ 

ʢʦʦʨʜʠʥʘʪʠ), ʘ ʷʢʽʩʥʘ ʟʤʽʥʘ, ʱʦ ʧʝʨʝʪʚʦʨʠʣʘ ʉɸʇʈ ʟ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʦʪʦʪʠʧʽʚ. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʧʦʷʚʘ 3D ʚʽʜʢʨʠʣʘ ʘʙʩʦʣʶʪʥʦ ʥʦʚʽ ʘʥʘʣʽʪʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʙʫʣʠ ʥʝʜʦʩʷʞʥʠʤʠ ʚ 2D-ʩʝʨʝʜʦʚʠʱʽ: 

- ʘʥʘʣʽʟ ʟʦʥ ʧʦʢʨʠʪʪʷ ʪʘ ʚʠʜʠʤʦʩʪʽ: ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʦʪʨʠʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʽ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʟʦʥ ʦʛʣʷʜʫ ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʟʦʥ ʚʠʷʚʣʝʥʥʷ 

ʜʘʪʯʠʢʽʚ ʨʫʭʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʥʘʷʚʥʽʩʪʴ çʤʝʨʪʚʠʭ ʟʦʥè, ʩʧʨʠʯʠʥʝʥʠʭ 

ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʢʦʣʦʥʘʤʠ, ʙʘʣʢʘʤʠ) ʯʠ ʽʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ; 

- ʚʠʷʚʣʝʥʥʷ ʢʦʣʽʟʽʡ (ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʧʨʦʝʢʪ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʬʽʟʠʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʙʫʜʽʚʣʽ ʱʝ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʫʥʠʢʥʫʪʠ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʭ ʧʝʨʝʨʦʙʦʢ ʧʽʜ ʯʘʩ 

ʤʦʥʪʘʞʫ); 

- ʨʝʘʣʽʩʪʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ: 3D-ʤʦʜʝʣʽ ʥʘʜʘʣʠ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʽʨʪʫʘʣʴʥʽ çʧʨʦʛʫʣʷʥʢʠè ʦʙô̒ ʢʪʦʤ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʦ ʢʦʤʫʥʽʢʘʮʽʶ ʽʟ 

ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ. ʂʣʽʻʥʪ ʤʽʛ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ, ʷʢ ʚʠʛʣʷʜʘʪʠʤʝ 

ʚʩʪʘʥʦʚʣʝʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʷʢʠʡ ʚʠʛʣʷʜ ʤʘʪʠʤʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨ, ʱʦ ʩʧʨʠʷʣʦ ʢʨʘʱʦʤʫ 

ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʶ ʪʘ ʫʟʛʦʜʞʝʥʥʶ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʍʦʯʘ ʚʽʟʫʘʣʴʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ 2D ʜʦ 3D ʙʫʚ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʦʶ ʟʤʽʥʦʶ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, 

ʙʽʣʴʰ ʛʣʠʙʦʢʘ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʥʘ ʨʽʚʥʽ ʧʨʦʛʨʘʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. 

ʁʜʝʪʴʩʷ ʧʨʦ ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʮʝʜʫʨʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʪʘʢʠʭ ʷʢ Fortran ʪʘ ALGOL) ʜʦ 

ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ. ʎʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʟʩʫʚ ʩʪʘʚ ʪʠʤ ʥʝʚʠʜʠʤʠʤ, ʘʣʝ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʷʢʦʤʫ ʟʛʦʜʦʤ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BIM). 

ʆʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻ ʧʨʦʛʨʘʤʫ ʥʝ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʽʥʩʪʨʫʢʮʽʡ, ʘ ʷʢ ʩʫʢʫʧʥʽʩʪʴ çʦʙô̒ ʢʪʽʚè, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʂʦʞʝʥ ʦʙô̒ ʢʪ ʽʥʢʘʧʩʫʣʶʻ 

(ʦʙô̒ ʜʥʫʻ ʚ ʩʦʙʽ) ʷʢ ʜʘʥʽ, ʪʘʢ ʽ ʤʝʪʦʜʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʮʠʤʠ ʜʘʥʠʤʠ. ʋ ʢʦʥʪʝʢʩʪʽ ʉɸʇʈ ʮʝ 

ʦʟʥʘʯʘʣʦ ʢʘʨʜʠʥʘʣʴʥʫ ʟʤʽʥʫ ʧʽʜʭʦʜʫ: ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʤʘʣʶʚʘʪʠ ʥʘʙʽʨ ʣʽʥʽʡ, ʷʢʽ 

ʟʦʙʨʘʞʫʶʪʴ ʢʘʤʝʨʫ, ʧʨʦʛʨʘʤʽʩʪ ʩʪʚʦʨʶʚʘʚ ʧʨʦʛʨʘʤʥʠʡ ʦʙô̒ ʢʪ çʢʘʤʝʨʘè. ʎʝʡ ʦʙô̒ ʢʪ ʤʽʛ 

ʤʽʩʪʠʪʠ ʥʝ ʣʠʰʝ ʩʚʦʶ ʛʝʦʤʝʪʨʽʶ, ʘ ʡ ʧʦʚʥʠʡ ʥʘʙʽʨ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʦʜʝʣʴ, 

ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ, ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ) ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ. 
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ʎʝʡ ʧʝʨʝʭʽʜ ʚʽʜ ʛʝʦʤʝʪʨʽʻ-ʮʝʥʪʨʠʯʥʦʛʦ ʜʦ ʦʙô̒ ʢʪʦ-ʮʝʥʪʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʚ 

ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʦʷʚʠ BIM. ɹʝʟ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʥʘʩʠʯʝʥʽ ʜʘʥʠʤʠ ʦʙô̒ ʢʪʠ, ʙʫʜʴ-ʷʢʘ 3D-ʤʦʜʝʣʴ ʟʘʣʠʰʘʣʘʩʷ ʙ ʧʨʦʩʪʦ çʥʽʤʦʶè 

ʛʝʦʤʝʪʨʽʻʶ. ʉʘʤʝ ʆʆʇ ʜʦʟʚʦʣʠʣʦ ʧʝʨʝʪʚʦʨʠʪʠ ʛʨʘʬʽʯʥʽ ʧʨʠʤʽʪʠʚʠ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʫʪʥʦʩʪʽ. 

çʆʙô̒ ʢʪè ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʩʪʘʚ çʦʙô̒ ʢʪʦʤè ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʤʦʜʝʣʽ ï ʜʚʝʨʠʤʘ, ʚʽʢʥʦʤ, ʩʪʽʥʦʶ ʯʠ 

ʢʘʤʝʨʦʶ ʙʝʟʧʝʢʠ. 

ʎʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʤʽʥʠʣʘ ʩʘʤʫ ʧʨʠʨʦʜʫ ʧʨʦʝʢʪʥʦʛʦ ʬʘʡʣʫ. ʗʢʱʦ 

2D-ʬʘʡʣ ʬʦʨʤʘʪʫ .dwg ï ʮʝ, ʧʦ ʩʫʪʽ, ʥʘʙʽʨ ʛʨʘʬʽʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʧʣʦʪʝʨʘ, ʪʦ 3D-ʬʘʡʣ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʙô̒ ʢʪʘʭ, ï ʮʝ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ. ʎʽʥʥʽʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʟʤʽʩʪʠʣʘʩʷ ʟ ʡʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ, ʷʢʽ ʚʽʥ ʤʽʩʪʠʪʴ. ʎʝ 

ʚʽʜʢʨʠʣʦ ʰʣʷʭ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʦʟʨʘʭʫʥʢʫ ʢʦʰʪʦʨʠʩʽʚ, ʧʣʘʥʫʚʘʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʦʙô̒ ʢʪʘ. 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʨʦʟʨʽʟʥʝʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ ʜʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʝʩʴ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙô̒ ʢʪʘ. ɺ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʝʨʝʭʦʜʫ ʣʝʞʠʪʴ ʤʝʪʦʜʦʣʦʛʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ (BIM), ʷʢʘ ʝʚʦʣʶʮʽʦʥʫʚʘʣʘ ʟ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʮʽʻʾ ʝʚʦʣʶʮʽʾ ʩʪʘʻ ʢʦʥʮʝʧʮʽʷ çʮʠʬʨʦʚʠʭ 

ʜʚʽʡʥʠʢʽʚè, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʩʪʘʪʠʯʥʫ ʧʨʦʝʢʪʥʫ ʤʦʜʝʣʴ ʥʘ ʜʠʥʘʤʽʯʥʫ, ʞʠʚʫ ʢʦʧʽʶ ʨʝʘʣʴʥʦʛʦ 

ʦʙô̒ ʢʪʘ. 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ BIM ï ʮʝ ʥʝ ʢʦʥʢʨʝʪʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʤʝʪʦʜʦʣʦʛʽʷ, 

ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʙʫʜʽʚʝʣʴʥʠʡ ʦʙô̒ ʢʪ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʜʝʤʦʥʪʘʞʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʥʘʩʠʯʝʥʘ ʜʘʥʠʤʠ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ, ʷʢʘ ʩʣʫʛʫʻ ʻʜʠʥʠʤ ʪʘ 

ʥʘʜʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ. 

ʎʽʥʥʽʩʪʴ BIM ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ ʪʨʠʚʠʤʽʨʥʽʡ 

ʚʽʟʫʘʣʽʟʘʮʽʾ, ʩʢʽʣʴʢʠ ʚ ʧʨʠʤʫʩʦʚʽʡ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʫ ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʧʝʨʝʩʪʘʶʪʴ ʙʫʪʠ çʥʘʢʣʘʜʥʠʤè ʝʣʝʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ 

ʛʦʪʦʚʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʩʪʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ, ʩʢʦʦʨʜʠʥʦʚʘʥʦʶ ʽʥʞʝʥʝʨʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʪʘʢʦʶ ʞ ʷʢ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ ʯʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ʊʘʢʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʻʜʠʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʦʟʚʦʣʷʻ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʠʷʚʣʷʪʠ ʪʘ 

ʫʩʫʚʘʪʠ ʤʽʞʩʠʩʪʝʤʥʽ ʢʦʥʬʣʽʢʪʠ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʝʢʪʫ ʪʘ ʟʘʛʘʣʴʥʫ ʙʝʟʧʝʢʫ 

ʙʫʜʽʚʣʽ. 

ʉʫʯʘʩʥʠʡ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʜʢʦ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ. ɺʽʥ 

ʙʫʜʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʦʾ BIM-ʧʣʘʪʬʦʨʤʠ (ʥʘʧʨʠʢʣʘʜ, Autodesk Revit, ArchiCAD, Tekla 

Structures), ʷʢʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʝʢʦʩʠʩʪʝʤʦʶ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʣʘʛʽʥʽʚ, 

ʱʦ ʚʠʨʽʰʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʬʝʨʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʜʝ ʽʩʥʫʶʪʴ ʧʦʪʫʞʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʉɸʇʈ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʽʟ ʟʘʛʘʣʴʥʠʤʠ BIM-ʤʦʜʝʣʷʤʠ. 

ʂʨʽʤ ʥʝʟʘʣʝʞʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ 

(ʥʘʧʨʠʢʣʘʜ, Bosch) ʧʨʦʧʦʥʫʶʪʴ ʚʣʘʩʥʽ ʧʣʘʛʽʥʠ ʜʣʷ ʧʦʧʫʣʷʨʥʠʭ BIM-ʧʣʘʪʬʦʨʤ. ʎʽ ʧʣʘʛʽʥʠ 

ʤʽʩʪʷʪʴ ʙʽʙʣʽʦʪʝʢʠ ʾʭʥʴʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ BIM-ʦʙô̒ ʢʪʽʚ. ʊʘʢʽ ʦʙô̒ ʢʪʠ 

ʤʘʶʪʴ ʪʦʯʥʫ ʛʝʦʤʝʪʨʽʶ ʪʘ ʤʽʩʪʷʪʴ ʧʦʚʥʠʡ ʥʘʙʽʨ ʚʙʫʜʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʥʘʯʥʦ 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʟʘʤʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

ʗʢʱʦ BIM-ʤʦʜʝʣʴ ʻ ʮʠʬʨʦʚʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʦʙô̒ ʢʪʘ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʪʦ çʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢè ʻ ʥʘʩʪʫʧʥʠʤ ʝʚʦʣʶʮʽʡʥʠʤ ʢʨʦʢʦʤ. ʎʝ ʚʽʨʪʫʘʣʴʥʘ 

ʤʦʜʝʣʴ, ʷʢʘ ʪʦʯʥʦ ʚʽʜʪʚʦʨʶʻ ʬʽʟʠʯʥʠʡ ʦʙô̒ ʢʪ ʯʠ ʩʠʩʪʝʤʫ ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʦʾ BIM-

ʤʦʜʝʣʽ, ʻ ʜʠʥʘʤʽʯʥʦʶ. ɺʦʥʘ ʙʝʟʧʝʨʝʨʚʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʜʘʥʠʤʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʚʽʜ ʜʘʪʯʠʢʽʚ (ʟʦʢʨʝʤʘ, ʧʨʠʩʪʨʦʾʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ï IoT), ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʨʝʘʣʴʥʦʤʫ 

ʦʙô̒ ʢʪʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ 

ʙʫʜʽʚʣʽ ʚʽʜʢʨʠʚʘʻ ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

- ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (ʩʣʫʞʙʠ ʙʝʟʧʝʢʠ ʤʦʞʫʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʥʘ ʞʠʚʽʡ 3D-
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ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ: ʷʢʘ ʢʘʤʝʨʘ ʧʨʘʮʶʻ, ʷʢʽ ʜʚʝʨʽ 

ʚʽʜʯʠʥʝʥʽ, ʚ ʷʢʽʡ ʟʦʥʽ ʩʧʨʘʮʶʚʘʚ ʜʘʪʯʠʢ ʨʫʭʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʥʷʪʢʦʚʠʡ ʨʽʚʝʥʴ ʩʠʪʫʘʮʽʡʥʦʾ 

ʦʙʽʟʥʘʥʦʩʪʽ); 

- ʩʠʤʫʣʷʮʽʷ ʪʘ ʪʨʝʥʫʚʘʥʥʷ (ʥʘ ʮʠʬʨʦʚʦʤʫ ʜʚʽʡʥʠʢʫ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʨʝʘʛʫʚʘʥʥʷ, ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ 

ʪʘ ʜʽʡ ʧʝʨʩʦʥʘʣʫ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʨʝʘʣʴʥʦʛʦ ʦʙô̒ ʢʪʘ); 

- ʧʨʝʜʠʢʪʠʚʥʝ (ʧʨʦʛʥʦʟʥʝ) ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ, 

ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʤʦʞʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽ ʟʙʦʾ ʪʘ ʚʠʭʽʜ ʦʙʣʘʜʥʘʥʥʷ ʟ ʣʘʜʫ ʱʝ ʜʦ ʪʦʛʦ, 

ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴʩʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ ʪʘ ʧʨʝʜʠʢʪʠʚʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ); 

- ʜʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ (ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʙʝʟʧʝʯʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ 

ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʘʤʠ ʙʫʜʽʚʣʽ ʜʠʩʪʘʥʮʽʡʥʦ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʦʙô̒ ʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʚʦʣʶʮʽʡʥʠʡ ʣʘʥʮʶʛ ʉɸʇʈ-BIM-ʎʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʟʩʫʚ ʫ ʮʽʥʥʦʩʪʽ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʎʽʥʥʽʩʪʴ ʢʨʝʩʣʝʥʥʷ ʉɸʇʈ ʧʦʣʷʛʘʻ ʚ 

ʦʧʠʩʽ ʥʘʤʽʨʫ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʎʽʥʥʽʩʪʴ BIM-ʤʦʜʝʣʽ ï ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʧʝʨʝʜʘʯʽ ʟʘʤʦʚʥʠʢʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. ʎʽʥʥʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ï ʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʢʪʠʚʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʎʝ 

ʧʝʨʝʪʚʦʨʶʻ ʨʦʣʴ ʽʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʦʜʥʦʨʘʟʦʚʦʾ ʧʦʩʣʫʛʠ ʥʘ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʘʨʪʥʝʨʘ ʚ ʫʧʨʘʚʣʽʥʥʽ ʘʢʪʠʚʦʤ. 

ʄʘʡʙʫʪʥʻ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʧʨʦʩʪʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ ʩʠʥʝʨʛʝʪʠʯʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʪʨʴʦʭ 

ʧʨʦʨʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʪʘ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʻ ʽʟʦʣʴʦʚʘʥʠʤʠ ʪʨʝʥʜʘʤʠ; ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʫ 

ʝʢʦʩʠʩʪʝʤʫ, ʱʦ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʨʘʥʩʬʦʨʤʫʻ ʛʘʣʫʟʴ ʙʝʟʧʝʢʠ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ: ʷʢ ʢʣʶʯʦʚʠʡ 

ʢʦʤʧʦʥʝʥʪ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫ ʩʘʤʦʤʫ ʧʨʦʮʝʩʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʇʦ-ʧʝʨʰʝ, ʐɯ ʚʞʝ ʩʪʘʚ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ʁʜʝʪʴʩʷ ʧʨʦ 

ʩʠʩʪʝʤʠ ʚʽʜʝʦʘʥʘʣʽʪʠʢʠ, ʱʦ ʟʜʘʪʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙô̒ ʢʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʘʥʦʤʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʜʽʾ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʦʚʽʱʘʪʠ ʦʧʝʨʘʪʦʨʽʚ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ 

ʟʘʛʨʦʟʠ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʚʽʜ ʽʥʞʝʥʝʨʽʚ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʦʙʤʝʞʝʥʴ ʐɯ-ʘʣʛʦʨʠʪʤʽʚ. 

ʇʦ-ʜʨʫʛʝ, ʱʦ ʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ, ʐɯ ʽʥʪʝʛʨʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʉɸʇʈ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʾʭ ʟ ʧʘʩʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʘʢʪʠʚʥʠʭ çʧʘʨʪʥʝʨʽʚè ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ: 

- ʛʝʥʝʨʘʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʘʣʛʦʨʠʪʤʠ ʐɯ ʟʜʘʪʥʽ ʩʘʤʦʩʪʽʡʥʦ ʛʝʥʝʨʫʚʘʪʠ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʠʩʷʯʽ ʚʘʨʽʘʥʪʽʚ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʦʙʤʝʞʝʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʤʝʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 100% ʧʦʢʨʠʪʪʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ ʟʦʥʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʘʨʭʽʪʝʢʪʫʨʥʽ ʧʝʨʝʰʢʦʜʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ); 

- ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʪʘ ʚʘʣʽʜʘʮʽʷ (ʐɯ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʛʦʪʦʚʽ ʧʨʦʝʢʪʠ ʥʘ 

ʧʨʝʜʤʝʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʤ ʥʦʨʤʘʤ, ʧʨʘʚʠʣʘʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʠʤ 

ʨʝʛʫʣʷʪʦʨʥʠʤ ʚʠʤʦʛʘʤ. ɺʽʥ ʟʜʘʪʝʥ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ, 

ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʽʥʰʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʤʦʞʝ ʧʨʦʧʫʩʪʠʪʠ ʣʶʜʩʴʢʝ ʦʢʦ); 

- ʥ̔ʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʤʦʛ (ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, 

ʐɯ-ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʟ ʥʠʭ ʢʣʶʯʦʚʽ ʚʠʤʦʛʠ, ʧʘʨʘʤʝʪʨʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʝʢʪʫ. ʎʝ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʨʫʯʥʫ ʦʙʨʦʙʢʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʤʽʥʽʤʽʟʫʻ 

ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʽʥʪʝʨʧʨʝʪʘʮʽʾ). 
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ɺʦʜʥʦʯʘʩ, ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ, ʦʩʦʙʣʠʚʦ ʚ ʩʠʩʪʝʤʘʭ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ 

ʬʫʥʢʮʽʻʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʴ, ʧʦʨʫʰʫʻ ʩʝʨʡʦʟʥʽ ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʝʚʦʣʶʮʽʦʥʫʻ ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʧʽʜʩʠʩʪʝʤ 

(ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʩʠʛʥʘʣʽʟʘʮʽʷ) ʜʦ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ, 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʂʦʥʮʝʧʮʽʷ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʘʙʦ çʨʦʟʫʤʥʦʾ ʙʫʜʽʚʣʽè ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʙʝʟʰʦʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʙô̒ʜʥʘʥʠʭ ʚ ʻʜʠʥʫ 

ʤʝʨʝʞʫ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT). 

ʉʧʨʘʚʞʥʷ ʩʠʣʘ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʩʢʣʘʜʥʽ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʮʝʥʘʨʽʾ ʨʝʘʛʫʚʘʥʥʷ, ʱʦ ʟʘʜʽʶʶʪʴ ʜʝʢʽʣʴʢʘ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʦʜʥʦʯʘʩʥʦ. 

ʉɸʇʈ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʚʠʥʥʽ ʜʦʟʚʦʣʷʪʠ ʽʥʞʝʥʝʨʫ ʧʨʦʝʢʪʫʚʘʪʠ ʥʝ ʣʠʰʝ ʬʽʟʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʩʪʨʦʾʚ, ʘ ʡ ʣʦʛʽʢʫ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʠʤʘʛʘʻ ʚʽʜ ʉɸʇʈ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʥʝ ʣʠʰʝ ʬʽʟʠʯʥʽ, ʘ ʡ ʣʦʛʽʯʥʽ ʟʚô̫ ʟʢʠ ʪʘ ʧʦʪʦʢʠ ʜʘʥʠʭ ʤʽʞ ʨʽʟʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʙʫʜʽʚʣʽ. 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ. ɸʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ 

ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ, ʚʽʜ ʧʝʨʰʠʭ ʩʧʨʦʙ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʾ ʢʨʝʩʣʝʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ, ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʩʫʤʫʚʘʪʠ ʧʨʦʡʜʝʥʠʡ ʰʣʷʭ, ʘ ʡ ʚʠʟʥʘʯʠʪʠ 

ʢʣʶʯʦʚʽ ʚʝʢʪʦʨʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʨʘʪʝʛʽʯʥʽ ʚʠʢʣʠʢʠ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʛʘʣʫʟʟʶ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʝʚʦʣʶʮʽʷ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʣʽ ʽʥʞʝʥʝʨʘ-

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʙʫʣʠ ʟʥʘʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʘʩʦʨʪʠʤʝʥʪʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʢʨʝʩʣʝʥʥʷ, ʪʦ ʩʴʦʛʦʜʥʽ ʮʴʦʛʦ ʚʞʝ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʈʦʣʴ ʽʥʞʝʥʝʨʘ ʟʤʽʱʫʻʪʴʩʷ ʚʽʜ ʩʧʝʮʽʘʣʽʩʪʘ ʟ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʦ 

ʩʠʩʪʝʤʥʦʛʦ ʽʥʪʝʛʨʘʪʦʨʘ ʪʘ ʘʨʭʽʪʝʢʪʦʨʘ ʜʘʥʠʭ. 

ʎʽʥʥʽʩʪʴ, ʷʢʫ ʩʪʚʦʨʶʻ ʩʫʯʘʩʥʠʡ ʬʘʭʽʚʝʮʴ, ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ ʦʜʥʦʨʘʟʦʚʽʡ ʚʠʜʘʯʽ 

ʢʦʤʧʣʝʢʪʫ ʢʨʝʩʣʝʥʴ, ʩʢʽʣʴʢʠ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦʤʫ ʩʫʧʨʦʚʦʜʽ ʜʠʥʘʤʽʯʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʢʪʠʚʫ (BIM-ʤʦʜʝʣʽ, ʘ ʟʛʦʜʦʤ ï ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ), ʷʢʠʡ ʛʝʥʝʨʫʻ ʢʦʨʠʩʪʴ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ. ʎʝ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʥʘʚʠʯʦʢ: ʨʦʟʫʤʽʥʥʷ ʤʝʨʝʞʝʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʥʮʠʧʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʽʥʪʝʛʨʘʮʽʾ ʯʝʨʝʟ API ʪʘ ʣʦʛʽʢʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʜʣʷ çʨʦʟʫʤʥʠʭè ʙʫʜʽʚʝʣʴ. ʉɸʇʈ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʘʻ 

ʚʩʝ ʤʝʥʰʝ ʩʭʦʞʠʤ ʥʘ ʢʨʝʩʣʷʨʩʴʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽ ʚʩʝ ʙʽʣʴʰʝ ï ʥʘ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʦʟʨʦʙʢʠ (IDE) ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʙʫʜʽʚʝʣʴ. 

- ɸʥʘʣʽʟʫʶʯʠ ʧʦʪʦʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʱʦ ʥʘʩʪʫʧʥʝ ʜʝʩʷʪʠʣʽʪʪʷ ʫ 
ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʜʣʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʧʦʜʘʣʴʰʠʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʐɯ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ ʜʣʷ ʚʩʽʭ ʦʙô̒ ʢʪʽʚ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʩʪʫʧʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʜʦ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʦʾ ʛʝʥʝʨʘʮʽʾ ʧʨʦʝʢʪʽʚ ʜʣʷ 

ʪʠʧʦʚʠʭ ʪʘ ʥʝʩʢʣʘʜʥʠʭ ʦʙô̒ ʢʪʽʚ. ʆʜʥʘʢ ʥʘ ʰʣʷʭʫ ʜʦ ʮʴʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʦʾʪʴ ʥʠʟʢʘ 

ʩʝʨʡʦʟʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ: 

- ʩʫʤʽʩʥʽʩʪʴ ʜʘʥʠʭ (ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʰʦʚʥʦʾ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʤʽʞ ʧʨʦʛʨʘʤʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʚʽʜ ʨʽʟʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ ʚʽʜ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʦʶ ʧʝʨʝʰʢʦʜʦʶ); 

- ʢ̔ ʙʝʨʙʝʟʧʝʢʘ (ʟʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾʚ (IoT) ʪʘ 

ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʫ ʭʤʘʨʫ ʨʦʙʠʪʴ ʩʘʤʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʧʦʪʝʥʮʽʡʥʦʶ ʮʽʣʣʶ ʜʣʷ ʢʽʙʝʨʘʪʘʢ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʢʽʙʝʨʩʪʽʡʢʦʩʪʽ ʩʪʘʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ); 

- ʢʘʜʨʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʦʩʚʽʪʘ (ʛʘʣʫʟʴ ʩʪʠʢʘʻʪʴʩʷ ʟ ʜʝʬʽʮʠʪʦʤ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, 

ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʦʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ. ɯʩʥʫʻ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʽʩʥʫʶʯʠʭ ʬʘʭʽʚʮʽʚ ʪʘ ʦʥʦʚʣʝʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʚ ʪʝʭʥʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽʥʞʝʥʝʨʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʧʘʨʘʜʠʛʤʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ, 

ʜʘʪʘ-ʮʝʥʪʨʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ); 

- ʝʪʠʯʥʝ ʪʘ ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ (ʧʦʪʫʞʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʙʘʟʽ ʐɯ, ʚʠʤʘʛʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʯʽʪʢʠʭ ʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʘʚʦʚʠʭ ʨʘʤʦʢ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ɿʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʙʝʟʧʝʢʦʶ ʪʘ ʧʨʘʚʦʤ ʥʘ ʧʨʠʚʘʪʥʽʩʪʴ ʻ ʢʣʶʯʦʚʠʤ ʚʠʢʣʠʢʦʤ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʟʘʢʦʥʦʜʘʚʮʽʚ, ʽ ʚʽʜ ʡʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʣʝʞʘʪʠʤʝ ʩʫʩʧʽʣʴʥʘ ʜʦʚʽʨʘ ʜʦ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ). 

ʋʩʧʽʰʥʝ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʚʠʢʣʠʢʽʚ ʚʠʟʥʘʯʠʪʴ, ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʛʘʣʫʟʴ ʟʤʦʞʝ 

ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ, ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʩʪʽʡʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʞʠʪʪʷ ʪʘ ʨʦʙʦʪʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ: 

1. ʍʪʦ ʽ ʢʦʣʠ ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʚ ʘʙʨʝʚʽʘʪʫʨʫ ʉɸʇʈ (CAD) ʪʘ ʨʦʟʨʦʙʠʚ ʩʠʩʪʝʤʫ 
Sketchpad?  

2. ʗʢʽ ʜʚʘ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʩʥʫʚʘʣʠ ʜʦ ʾʭ ʟʣʠʪʪʷ 
ʫ ʩʫʯʘʩʥʽ ʉɸʇʈ?  

3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʣʘ ʢʣʶʯʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ 2D-ʢʨʝʩʣʝʥʥʷ ʜʦ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ?  

4. ʗʢ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʤʽʥʠʣʦ ʘʨʭʽʪʝʢʪʫʨʫ ʉɸʇʈ ʪʘ ʩʪʘʣʦ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ BIM?  

5. ʑʦ ʪʘʢʝ BIM (Building Information Modeling) ʽ ʚ ʯʦʤʫ ʡʦʛʦ ʛʦʣʦʚʥʘ ʮʽʥʥʽʩʪʴ ʜʣʷ 

ʽʥʞʝʥʝʨʘ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ?  

6. ʏʠʤ çʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢè (Digital Twin) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʪʠʯʥʦʾ BIM-ʤʦʜʝʣʽ?  

7. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʢʨʠʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʜʣʷ ʩʣʫʞʙ ʙʝʟʧʝʢʠ 
ʦʙôʻʢʪʘ?  

8. ʗʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʪʨʘʥʩʬʦʨʤʫʻ ʩʘʤ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʉɸʇʈ 

(ʛʝʥʝʨʘʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ)?  

9. ʗʢʽ ʥʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʩʪʘʶʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʽʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʚ ʝʧʦʭʫ 

IoT ʪʘ BIM?  

10. ʗʢʽ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʚʠʢʣʠʢʠ ʩʪʦʷʪʴ ʧʝʨʝʜ ʨʦʟʚʠʪʢʦʤ ʛʘʣʫʟʽ ʉɸʇʈ ʙʝʟʧʝʢʠ 
(ʢʽʙʝʨʙʝʟʧʝʢʘ, ʩʫʤʽʩʥʽʩʪʴ ʜʘʥʠʭ ʪʦʱʦ)?  

ʃʽʪʝʨʘʪʫʨʘ: [1-6]. 
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ʊʝʤʘ 2. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʉɸʇʈ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ 

 

ʇʣʘʥ:  

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ VideoCAD; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʉʇɽʂʊʈʆʅ-ʆʇʉ-AUTOCAD; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ nanoCad ʆʇʉ; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ AlarmCAD; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ System Surveyor; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ Security Project Zone; 

ï ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ IP video system design tool; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ çsPlan 7.0è; 

ï ʝʣʝʢʪʨʦʥʥʽ ʦʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ 

ʪʘ ʙʝʟʧʝʢʠ. 

 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ VideoCAD. ʇʨʦʛʨʘʤʘ CCTVCAD (ʘ 

ʪʦʯʥʽʰʝ, ʾʾ ʢʣʶʯʦʚʠʡ ʧʨʦʜʫʢʪ VideoCAD) ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʩʪʚʦʨʝʥʠʤ ʜʣʷ 

ʽʥʞʝʥʝʨʽʚ ʪʘ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ (CCTV). ʎʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʧʨʦʩʪʦ ʤʘʣʶʻ ʩʭʝʤʠ, ʘ ʩʣʫʛʫʻ ʚʽʟʫʘʣʽʟʘʪʦʨʦʤ ʽ ʢʘʣʴʢʫʣʷʪʦʨʦʤ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʝʢʪʫ. VideoCAD Professional ï ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ, 

ʛʥʫʯʢʘ ʪʘ ʬʽʟʠʯʥʦ ʪʦʯʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ ʩʠʩʪʝʤ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. VideoCAD ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʴʥʫ 2D ʪʘ 3D ʤʦʜʝʣʴ 

ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʙʫʜʝ ʧʨʦʢʣʘʜʝʥʦ ʭʦʯʘ ʙ ʦʜʠʥ ʢʘʙʝʣʴ 

(ʨʠʩ. 2.1). 

 

 
ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʢʣʘʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚ ʧʨʦʛʨʘʤʽ VideoCAD 

 

ɺʩʝ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʽʤʧʦʨʪʫ ʧʣʘʥʫ ʦʙô̒ ʢʪʘ (ʮʝ ʤʦʞʝ ʙʫʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʢʨʝʩʣʝʥʠʢ 

AutoCAD ʘʙʦ 3D-ʤʦʜʝʣʴ) ʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʥʴʦʤʫ ʚʽʨʪʫʘʣʴʥʠʭ ʢʘʤʝʨ. ɻʦʣʦʚʥʘ 

ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʛʨʘʤʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥʠ ʦʛʣʷʜʫ. 
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ʇʨʦʝʢʪʫʚʘʣʴʥʠʢ ʤʦʞʝʪʝ ʙʫʢʚʘʣʴʥʦ çʧʦʙʘʯʠʪʠ ʦʯʠʤʘè ʢʘʤʝʨʠ, ʷʢʽ ʩʘʤʝ ʦʙô̒ ʢʪʠ ʧʦʪʨʘʧʣʷʪʴ ʫ 

ʢʘʜʨ ʽ ʟ ʷʢʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ (ʨʠʩ. 2.2). ʎʝ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ çʩʣʽʧʠʭ ʟʦʥè ʽ 

ʛʘʨʘʥʪʫʻ, ʱʦ ʩʠʩʪʝʤʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. ʂʨʽʤ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʝʦʢʘʤʝʨ ʥʘ 2D 

ʧʽʜʢʣʘʜʮʽ, ʤʦʜʝʣʶʚʘʥʥʷ ʚ 2D ʽ 3D, ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʪʘ ʽʤʧʦʨʪʫ 3D-

ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʽʚ ʽ ʮʽʣʠʭ ʙʫʜʽʚʝʣʴ, ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʽʜʝʦʢʘʤʝʨ 

(ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ, ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ, ʯʘʩʪʦʪʘ ʢʘʜʨʽʚ, ʛʣʠʙʠʥʘ ʨʽʟʢʦʩʪʽ, ʰʫʤ...), 

ʧʘʨʘʤʝʪʨʠ ʩʮʝʥ (ʦʩʚʽʪʣʝʥʥʷ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʜʘʣʴʥʽʩʪʴ ʚʠʜʠʤʦʩʪʽ), ʤʦʜʝʣʶʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʞʝʢʪʦʨʠ (ʢʫʪ ʪʘ ʩʠʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʩʧʝʢʪʨ). 

 

 
ʈʠʩʫʥʦʢ 2.2 ï ʇʨʠʢʣʘʜ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʜʨʽʚ ʩʮʝʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ VideoCAD 

 

VideoCAD ʙʝʨʝ ʥʘ ʩʝʙʝ ʩʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ: 

ï ʚʠʙʽʨ ʦʙô̒ ʢʪʠʚʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʥʝʦʙʭʽʜʥʦʾ ʚʽʜʩʪʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʙʘʞʘʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ, ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʦʚʫʻ ʦʧʪʠʤʘʣʴʥʫ ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ 

ʦʙô̒ ʢʪʠʚʘ, ʘ ʪʘʢʦʞ ʢʫʪʠ ʦʛʣʷʜʫ; 

ï ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʩʘʤʦʾ ʢʘʤʝʨʠ 

(ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʨʦʟʤʽʨ ʩʝʥʩʦʨʘ, ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ), ʘ ʪʘʢʦʞ ʫʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʦʙô̒ ʢʪʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ (ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ) ʫ 

ʢʣʶʯʦʚʠʭ ʪʦʯʢʘʭ; 

ï ʧʨʦʛʨʘʤʘ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʘʭʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʝʦʘʨʭʽʚʫ ʪʘ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ, ʷʢʘ ʙʫʜʝ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʚʽʜʝʦʧʦʪʦʢʽʚ ʚʽʜ ʚʽʜʝʦʢʘʤʝʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, VideoCAD ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ 

ʢʨʝʩʣʝʥʥʷ. ʇʨʦʝʢʪʘʥʪ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʦ ʾʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʠ, 

ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʤʦʚʥʠʢʫ, ʷʢ ʚʠʛʣʷʜʘʪʠʤʝ ʤʽʩʮʝʚʽʩʪʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʝʨʘʪʦʨʘ.  

ʎʷ ʬʫʥʢʮʽʷ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʢʣʽʻʥʪ ʤʦʞʝ 

ʯʽʪʢʦ ʧʦʙʘʯʠʪʠ, ʯʠ ʟʘʙʝʟʧʝʯʝʥʦ ʥʝʦʙʭʽʜʥʝ ʧʦʢʨʠʪʪʷ ʪʘ ʯʠ ʜʦʩʷʛʥʫʪʘ ʧʦʪʨʽʙʥʘ ʷʢʽʩʪʴ 

ʟʦʙʨʘʞʝʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʜʝʪʘʣʴʥʫ 

ʜʦʢʫʤʝʥʪʘʮʽʶ, ʚʢʣʶʯʘʶʯʠ ʢʨʝʩʣʝʥʥʷ ʟ ʨʦʟʩʪʘʥʦʚʢʦʶ ʢʘʤʝʨ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 
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ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʤʦʥʪʘʞʫ. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʚ VideoCAD ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʣʦʛʽʯʥʠʭ ʢʨʦʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʦʩʥʦʚʠ (ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ). ʎʝ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʽʤʧʦʨʪʫ ʧʣʘʥʫ ʧʨʠʤʽʱʝʥʥʷ ʘʙʦ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʨʘʩʪʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ 

(JPEG/BMP), ʢʨʝʩʣʝʥʠʢ ʟ AutoCAD (DWG/DXF) ʘʙʦ 3D-ʤʦʜʝʣʴ. ɼʘʥʠʡ ʧʣʘʥ ʧʦʪʨʽʙʥʦ 

ʟʤʘʩʰʪʘʙʫʚʘʪʠ ʜʦ ʨʝʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦʙ ʫʩʽ ʧʦʜʘʣʴʰʽ ʨʦʟʨʘʭʫʥʢʠ ʚʽʜʩʪʘʥʝʡ ʙʫʣʠ 

ʪʦʯʥʠʤʠ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʭʦʜʷʪʴ, ʟʘ ʧʦʪʨʝʙʠ, ʜʦ ʩʪʚʦʨʝʥʥʷ 3D-ʩʮʝʥʠ: ʜʦʜʘʁʪʴ ʦʩʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ ʦʙô̒ ʢʪʘ ʫ 3D-ʚʠʤʽʨʽ ï ʩʪʽʥʠ, ʧʝʨʝʰʢʦʜʠ, ʜʝʨʝʚʘ, ʘʚʪʦʤʦʙʽʣʽ ʯʠ ʤʦʜʝʣʽ ʣʶʜʝʡ. ʎʝ 

ʧʦʪʨʽʙʥʦ ʜʣʷ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʪʽʥʝʥʥʷ ʪʘ ʦʛʣʷʜʫ. 

ʅʘ ʝʪʘʧʽ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʘʤʝʨ ʩʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʚʠʙʽʨ (ʦʙʠʨʘʶʪʴ 

ʤʦʜʝʣʴ ʢʘʤʝʨʠ ʟ ʚʙʫʜʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʘʙʦ ʩʪʚʦʨʽʪʴ ʚʣʘʩʥʫ, ʚʢʘʟʘʚʰʠ ʾʾ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ), 

ʧʽʩʣʷ ʯʦʛʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʤʽʩʮʷʭ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʤʦʥʪʘʞʫ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʦʥʪʘʞʫ 

ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʦʪʠ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʪʘ ʾʾ ʦʨʽʻʥʪʘʮʽʶ (ʢʫʪ ʧʦʚʦʨʦʪʫ, ʥʘʭʠʣʫ). 

ɺʠʟʥʘʯʝʥʥʷ ʟʦʥʠ ʦʛʣʷʜʫ ʧʝʨʝʜʙʘʯʘʻ ʚʢʘʟʘʥʥʷ ʮʽʣʴʦʚʦ ʾʟʦʥʠ, ʷʢʫ ʤʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʘʤʝʨʘ. 

ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʟʠʪʴ ʥʘ ʧʣʘʥʽ ʧʨʦʝʢʮʽʶ ʟʦʥʠ ʦʛʣʷʜʫ ʫ ʚʠʛʣʷʜʽ ʢʦʥʫʩʘ. 

ɯʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʘʭʫʥʦʢ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ, ʷʢʘ 

ʧʦʪʨʽʙʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ, ʘʥʘʣʽʟ 

ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ (ʨʠʩ. 2.3). VideoCAD 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʥʽ ʜʝʪʘʣʽʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʢʨʠʪʝʨʽʷʤʠ DORI: Detect, Observe, Recognize, 

Identify) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʦʚʠʭ ʟʦʥ ʥʘ ʧʣʘʥʽ. ʂʣʶʯʦʚʝ ʟʘʚʜʘʥʥʷ ʮʴʦʛʦ ʢʨʦʢʫ ï 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʢʘʤʝʨʠ, ʱʦʙ ʥʝʦʙʭʽʜʥʽ ʟʦʥʠ ʤʘʣʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʜʝʪʘʣʽʟʘʮʽʾ. VideoCAD ʦʙʯʠʩʣʶʻ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ (1 

ʤʝʪʨ) ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʟʦʥʠ ʦʛʣʷʜʫ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʽʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʽʢʩʝʣʽʚ ʤʘʪʨʠʮʽ 

ʜʦ ʰʠʨʠʥʠ ʟʦʥʠ ʦʛʣʷʜʫ ʚ ʪʦʯʮʽ (ʚ ʤʝʪʨʘʭ). 

 

 
ʈʠʩʫʥʦʢ 2.3 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʨʠʪʝʨʽʾ ʜʝʪʘʣʽʟʘʮʽʾ ʚ VideoCAD 

 

ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʪʘ ʯʫʪʣʠʚʽʩʪʴ ʢʘʤʝʨʠ, 

ʱʦʙ ʟʤʦʜʝʣʶʚʘʪʠ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʫ ʥʽʯʥʠʡ ʯʘʩ ʘʙʦ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ. 

ʇʝʨʝʚʽʨʢʫ çʩʣʽʧʠʭ ʟʦʥè ʟʜʽʡʩʥʶʶʪʴ ʟ ʤʝʪʦʶ ʧʝʨʝʢʦʥʘʥʥʷ, ʱʦ ʚʩʽ ʢʨʠʪʠʯʥʽ ʟʦʥʠ 

ʧʦʢʨʠʪʽ. 

ʅʘ ʝʪʘʧʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʛʣʠʙʠʥʠ ʘʨʭʽʚʫ ʫ 3D-ʨʝʞʠʤʽ ʜʣʷ ʧʝʨʝʛʣʷʜʘʶʪʴ 

ʩʮʝʥʠ çʦʯʠʤʘè ʢʘʤʝʨʠ (ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʢʘʜʨʫ) ʪʘ ʦʮʽʥʶʶʪʴ ʨʘʢʫʨʩ, ʱʦʙ 

ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʧʝʨʝʰʢʦʜ, ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ 

ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʝʦ (ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʢʘʤʝʨ, ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, 

ʯʘʩʪʦʪʠ ʢʘʜʨʽʚ ʪʘ ʤʝʪʦʜʫ ʩʪʠʩʥʝʥʥʷ) ʪʘ ʧʦʪʨʽʙʥʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ ʜʣʷ ʢʦʨʝʢʪʥʦʾ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʛʝʥʝʨʫʶʪʴ ʧʨʦʝʢʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʫ ʚʠʛʣʷʜʫ ʢʨʝʩʣʝʥʠʢʽʚ 2D-

ʧʣʘʥʽʚ ʟ ʨʦʟʤʽʪʢʦʶ ʢʘʤʝʨ, ʟʦʥʘʤʠ ʦʛʣʷʜʫ ʪʘ ʜʝʪʘʣʽʟʘʮʽʻʶ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ ʧʝʨʝʣʽʢʦʤ 
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ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʢʘʤʝʨʠ, ʦʙô̒ ʢʪʠʚʠ, ʨʝʻʩʪʨʘʪʦʨʠ ʪʦʱʦ) ʟ ʫʩʽʤʘ ʚʢʘʟʘʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʬʦʨʤʫʶʪʴ ʟʚʽʪ, ʱʦ ʚʢʣʶʯʘʻ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʩʭʝʤʠ ʜʣʷ 

ʟʘʤʦʚʥʠʢʘ ʪʘ ʽʥʩʪʘʣʷʪʦʨʽʚ. 

ʎʝʡ ʘʣʛʦʨʠʪʤ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʮʠʢʣ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʝʨʝʭʦʜʷʯʠ ʚʽʜ ʽʜʝʾ ʥʘ ʧʣʘʥʽ ʜʦ 

ʪʦʯʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʜʘʥʠʭ ʪʘ ʬʽʥʘʣʴʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʇʦ ʩʫʪʽ, VideoCAD ʧʝʨʝʪʚʦʨʶʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʧʨʦʮʝʩʫ çʥʘ ʦʢʦè ʚ ʪʦʯʥʠʡ, 

ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʽʥʞʝʥʝʨʥʠʡ ʧʨʦʮʝʩ, ʟʥʠʞʫʶʯʠ ʨʠʟʠʢʠ ʧʦʤʠʣʦʢ ʽ ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʬʝʩʽʡʥʠʡ 

ʨʽʚʝʥʴ ʢʽʥʮʝʚʦʛʦ ʨʽʰʝʥʥʷ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʉʇɽʂʊʈʆʅ-ʆʇʉ-AUTOCAD.  
ʉʇɽʂʊʈʆʅ-ʆʇʉ-AUTOCAD ï ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʝ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ AutoCAD. 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ï ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ (ʦʭʦʨʦʥʥʦ-ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʣʘʜʥʘʥʥʷ ʘʥʘʣʦʛʽʯʥʦʾ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ ï ʮʝ ʦʩʥʦʚʥʠʡ ʾʾ ʥʝʜʦʣʽʢ, ʱʦ ʨʦʙʠʪʴ 

ʧʨʦʛʨʘʤʫ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʽ ʚʠʟʥʘʯʘʻ ʦʙʤʝʞʝʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺʽʥ ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʫ ʧʨʦʝʢʪʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʧʦʤʠʣʢʠ ʚ ʨʦʟʩʪʘʥʦʚʮʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʰʚʠʜʢʦ ʛʝʥʝʨʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʟʚʽʪʠ, ʟʘʣʠʰʘʶʯʠʩʴ 

ʧʨʠ ʮʴʦʤʫ ʚ ʟʚʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ AutoCAD. 

ʌʫʥʢʮʽʦʥʘʣ ʧʨʦʛʨʘʤʠ ʧʦʚʥʽʩʪʶ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʦʪʨʝʙʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʦʙô̒ ʢʪʘʭ. 

ɼʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʧʦʚʥʫ ʪʘ ʘʢʪʫʘʣʴʥʫ ʙʽʙʣʽʦʪʝʢʫ ʫʤʦʚʥʦ-ʛʨʘʬʽʯʥʠʭ (ʋɻʇ ) ʧʦʟʥʘʯʝʥʴ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʽʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʽʜ ʙʨʝʥʜʦʤ ʉʇɽʂʊʈʆʅ 

(ʩʧʦʚʽʱʫʚʘʯʽ ʧʦʣʫʤô̫ , ʪʝʧʣʦʚʽ ʩʧʦʚʽʱʫʚʘʯʽ, ʧʨʠʡʤʘʣʴʥʦ-ʢʦʥʪʨʦʣʴʥʽ ʧʨʠʣʘʜʠ ʪʦʱʦ). ɺʽʥ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʚʠʙʦʨʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʙʘʟʠ ʜʘʥʠʭ ʽʟ ʧʝʨʝʛʣʷʜʦʤ ʡʦʛʦ 

ʢʦʨʦʪʢʦʛʦ ʦʧʠʩʫ, ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʧʘʩʧʦʨʪʘ. 

ɼʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʩʪʘʚʣʷʪʠ ʋɻʇ ʦʙʨʘʥʦʛʦ ʧʨʠʣʘʜʫ ʥʘ ʢʨʝʩʣʝʥʠʢʘʭ AutoCAD ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʚʦʻʥʥʷʤ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʪʘ ʫʥʽʢʘʣʴʥʦʛʦ ʧʦʟʠʮʽʡʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʢʦʥʪʨʦʣʶ ï ʮʝ ʢʣʶʯʦʚʘ ʬʫʥʢʮʽʷ ʧʨʦʛʨʘʤʠ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʻ 

ʦʙʣʘʩʪʽ ʧʦʢʨʠʪʪʷ (ʟʦʥʠ ʢʦʥʪʨʦʣʶ) ʜʣʷ ʩʧʦʚʽʱʫʚʘʯʽʚ. 

ɼʣʷ ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʦʣʫʤô̫  ʪʘ ʪʝʧʣʦʚʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʚʦʥʘ ʛʨʘʬʽʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʟʦʥʫ, 

ʥʘ ʷʢʫ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ʜʘʪʯʠʢʘ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʇʨʦʛʨʘʤʘ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʟʦʥʠ, ʥʝ ʟʘʭʠʱʝʥʽ ʞʦʜʥʠʤ ʩʧʦʚʽʱʫʚʘʯʝʤ, ʘ ʪʘʢʦʞ ʟʦʥʠ 

ʟʘʪʽʥʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʽ ʧʝʨʝʰʢʦʜʘʤʠ (ʩʪʽʥʘʤʠ, ʢʦʣʦʥʘʤʠ), ʷʢʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢ ʤʘʻ ʧʦʧʝʨʝʜʥʴʦ 

ʧʦʟʥʘʯʠʪʠ ʥʘ ʢʨʝʩʣʝʥʠʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʤʽʱʝʥʦʛʦ ʥʘ ʢʨʝʩʣʝʥʠʢʫ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʻ 

ʩʧʝʮʠʬʽʢʘʮʽʶ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ. ɼʦʜʘʪʦʢ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʪʘ 

ʚʽʜʦʙʨʘʞʘʪʠ ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʣʘʜʽʚ ʫ ʩʠʩʪʝʤʽ, ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʧʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʝʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʤʘʩʰʪʘʙ ʜʣʷ ʚʩʪʘʚʢʠ ʋɻʇ. 

ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʙʘʟʠ ʛʦʪʦʚʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙô̒ ʢʪʽʚ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ nanoCad ʆʇʉ. NanoCAD BIM ʆʇʉ ï 

ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ BIM Team ï

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ. ʎʝ ʥʝ ʧʨʦʩʪʦ 

ʧʣʘʛʽʥ ʜʦ AutoCAD, ʘ ʩʘʤʦʩʪʽʡʥʝ ʨʽʰʝʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʽ nanoCAD, ʽ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʧʨʦʝʢʪʫ. 

BIM-ʧʨʦʝʢʪʫʚʘʥʥʷ (Building Information Modeling) ï ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʴʥʦʾ 

ʮʠʬʨʦʚʦʾ 3D-ʤʦʜʝʣʽ ʙʫʜʽʚʣʽ, ʷʢʘ ʤʽʩʪʠʪʴ ʥʝ ʣʠʰʝ ʛʝʦʤʝʪʨʠʯʥʽ ʜʘʥʽ, ʘʣʝ ʡ ʫʩʶ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʦʙô̒ ʢʪ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʡʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʟʘʚʜʷʢʠ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ ʥʘʜ ʻʜʠʥʦʶ 

ʤʦʜʝʣʣʶ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ. 

ʇʨʦʛʨʘʤʘ ʦʭʦʧʣʶʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ: ʧʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ, ʩʠʩʪʝʤʠ 

ʦʧʦʚʽʱʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʚʘʢʫʘʮʽʻʶ, ʦʭʦʨʦʥʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ 
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ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ), ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ (CCTV), ʢʘʙʝʣʴʥʽ ʢʘʥʘʣʠ ʪʘ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣ nanoCAD BIM ʆʇʉ ʧʦʻʜʥʫʻ ʛʨʘʬʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟ ʧʦʪʫʞʥʠʤʠ 

ʽʥʞʝʥʝʨʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʥʦʨʤʘʤ. ʇʨʦʛʨʘʤʘ ʧʽʜʪʨʠʤʫʻ 

ʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʥʠ ʢʦʥʪʨʦʣʶ ʢʦʞʥʦʛʦ 

ʩʧʦʚʽʱʫʚʘʯʘ ʪʘ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʱʦʜʦ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʪʽʥ ʽ 

ʧʝʨʝʢʨʠʪʪʽʚ), ʦʙô̒ ʜʥʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʫ ʟʦʥʠ ʢʦʥʪʨʦʣʶ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʾʭʥʻ 

ʨʦʟʜʽʣʝʥʥʷ, ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʞʝʞʫ ʜʣʷ 

ʢʦʞʥʦʾ ʟʦʥʠ. ʋ ʜʘʥʦʤʫ ʧʨʦʜʫʢʪʽ ʨʝʘʣʽʟʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʢʦʥʪʨʦʣʶ ʨʦʟʩʪʘʥʦʚʢʠ ʩʧʦʚʽʱʫʚʘʯʽʚ 

ʪʘ ʾʭʥʴʦʛʦ ʦʙô̒ ʜʥʘʥʥʷ ʚ ʰʣʝʡʬʠ, ʤʦʞʣʠʚʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʈʦʟʨʘʭʫʥʦʢ ʩʪʨʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʜʞʝʨʝʣʘ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʻʤʥʦʩʪʽ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʙʦʯʦʛʦ ʪʘ ʯʝʨʛʦʚʦʛʦ ʨʝʞʠʤʽʚ. 

ɸʚʪʦʤʘʪʠʯʥʦ ʦʙʯʠʩʣʶʻ ʨʽʚʝʥʴ ʟʚʫʢʫ ʤʦʚʥʠʭ ʪʘ ʟʚʫʢʦʚʠʭ ʦʧʦʚʽʱʫʚʘʯʽʚ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ 

ʥʘ ʚʠʩʦʪʽ 1,5 ʤ ʚʽʜ ʧʽʜʣʦʛʠ, ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʦʨʤ. ɺʠʢʦʥʫʻ ʨʦʟʨʘʭʫʥʦʢ ʢʫʪʽʚ ʪʘ ʟʦʥ ʦʛʣʷʜʫ 

ʜʣʷ ʢʘʤʝʨ CCTV, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ, ʢʫʪ ʥʘʭʠʣʫ ʪʘ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙô̒ ʢʪʠʚʘ ʪʘ ʩʘʤʦʾ ʢʘʤʝʨʠ. 

ʇʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʚʽʜʢʨʠʪʽ ʪʘ ʨʝʜʘʛʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʨʦʙʥʠʢʽʚ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ (ʤʫʣʴʪʠʚʝʥʜʦʨʥʽʩʪʴ), ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʘ ʜʦ ʫʤʦʚ ʤʦʥʪʘʞʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʽ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʽ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʪʘ ʮʽʣʽʩʥʽʩʪʴ. 

ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʻ ʧʦʚʥʠʡ ʧʘʢʝʪ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ: ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʧʣʘʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʩʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ, ʢʘʙʝʣʴʥʽ ʞʫʨʥʘʣʠ ʪʘ ʪʘʙʣʠʯʥʽ ʩʭʝʤʠ, ʟʚʽʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ AlarmCAD. AlarmCAD ï ʮʝ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ (ʨʠʩ. 2.4). ɺʦʥʦ ʨʦʟʨʦʙʣʝʥʦ, ʱʦʙ 

ʜʦʧʦʤʦʛʪʠ ʽʥʞʝʥʝʨʘʤ-ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʨʫʜʦʤʽʩʪʢʽ ʨʦʟʨʘʭʫʥʢʠ, 

ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʛʝʥʝʨʘʮʽʶ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʛʘʣʫʟʝʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. 

 

 
ʈʠʩʫʥʦʢ 2.4 ï ʉʝʨʝʜʦʚʠʱʝ AlarmCAD 
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AlarmCAD ʧʨʦʧʦʥʫʻ ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʉɸʇʈ.  

ʇʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʙʽʙʣʽʦʪʝʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʧʨʠʩʪʨʦʾʚ (ʜʝʪʝʢʪʦʨʽʚ, 

ʩʧʦʚʽʱʫʚʘʯʽʚ, ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʽʥʥʷ), ʷʢʽ ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʦʟʤʽʱʫʚʘʪʠ ʮʽ ʧʨʠʩʪʨʦʾ ʥʘ ʧʣʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ Appliance 

Base Tool ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʧʨʠʣʘʜ ʪʘ ʡʦʛʦ ʙʘʟʫ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ. 

ʊʫʪ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʽʤʧʦʨʪ ʧʣʘʥʽʚ ʧʦʚʝʨʭʽʚ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʟʦʢʨʝʤʘ PDF ʪʘ 

DWG/DXF, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

AlarmCAD ʧʨʦʚʦʜʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʢʘʙʝʣʴʥʠʭ ʪʨʘʩ ʪʘ 

ʣʘʥʮʶʛʽʚ ʥʘ ʦʩʥʦʚʽ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʜʦʚʞʠʥʠ ʧʨʦʚʦʜʽʚ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʚʩʽ 

ʧʨʠʩʪʨʦʾ ʦʪʨʠʤʘʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ. ɸʚʪʦʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʫʻ ʥʝʦʙʭʽʜʥʫ ʻʤʥʽʩʪʴ ɸʂɹ 

ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʨʫʤʫ ʚ ʯʝʨʛʦʚʦʤʫ ʨʝʞʠʤʽ ʪʘ 

ʨʝʞʠʤʽ ʪʨʠʚʦʛʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʞʝʞʥʠʤ ʥʦʨʤʘʤ. ɼʣʷ 

ʧʦʞʝʞʥʠʭ ʪʘ ʦʭʦʨʦʥʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʨʦʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʾʭʥʽ ʟʦʥʠ ʧʦʢʨʠʪʪʷ, ʜʦʧʦʤʘʛʘʶʯʠ 

ʚʠʷʚʠʪʠ çʩʣʽʧʽ ʟʦʥʠè. 

AlarmCAD ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʩʭʝʤʫ ʩʪʦʷʢʘ (ʦʜʥʦʣʽʥʽʡʥʫ ʩʭʝʤʫ) ʩʠʩʪʝʤʠ. 

ʎʝ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ, ʦʩʢʽʣʴʢʠ ʮʷ ʩʭʝʤʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʯʘʩʪʠʥ 

ʧʨʦʝʢʪʫ.  

ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʻ ʩʧʝʮʠʬʽʢʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʘʙʣʠʮʶ ʩʠʤʚʦʣʽʚ ʟ ʾʭ 

ʧʦʷʩʥʝʥʥʷʤ, ʷʢʽ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʘʢʪʠʯʥʦ ʨʦʟʤʽʱʝʥʠʤ ʧʨʠʩʪʨʦʷʤ ʥʘ ʧʣʘʥʽ, ʘʚʪʦʤʘʪʠʟʫʻ 

ʩʪʚʦʨʝʥʥʷ ʢʘʙʝʣʴʥʠʭ ʞʫʨʥʘʣʽʚ, ʷʢʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʤʦʥʪʘʞʫ. 

ʅʘʷʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ Wire Path ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʧʨʦʢʣʘʜʘʪʠ ʢʘʙʝʣʴʥʽ ʰʣʷʭʠ ʪʘ 

ʟô̒ ʜʥʫʚʘʪʠ ʧʨʠʩʪʨʦʾ ʚ ʣʘʥʮʶʛʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʮʝ ʢʦʥʚʝʥʮʽʡʥʽ, ʯʠ ʘʜʨʝʩʥʽ ʩʠʩʪʝʤʠ. 

AlarmCAD ʧʦ ʩʫʪʽ ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʜʚʽʯʽ, ʥʘʜʘʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʥʝ 

ʧʨʦʩʪʦ ʤʘʣʶʶʪʴ, ʘ ʡ ʚʠʢʦʥʫʶʪʴ ʩʢʣʘʜʥʽ ʽʥʞʝʥʝʨʥʽ ʧʝʨʝʚʽʨʢʠ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ System Surveyor. ɺʝʙ-ʨʝʜʘʢʪʦʨ System 

Surveyor ï ʮʝ ʥʝ ʪʨʘʜʠʮʽʡʥʘ ʉɸʇʈ-ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʽʚ ʪʘ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʢʦʤʧʣʝʢʩʥʘ ʭʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ (ʨʠʩ. 2.5), ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʦʚʥʠʤ 

ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʩʠʩʪʝʤ ʬʽʟʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʥʠʟʴʢʦʩʪʨʫʤʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 

 

 
ʈʠʩʫʥʦʢ 2.5 ï ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚ System Surveyor 
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ʈʝʜʘʢʪʦʨ System Surveyor ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʝʩʴ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟ 

ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ: ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʦʛʣʷʜʫ ʦʙô̒ ʢʪʘ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ. 

ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʮʠʬʨʦʚʽ ʦʙʩʪʝʞʝʥʥʷ ʦʙô̒ ʢʪʽʚ (ʚhʠʜʢʦ ʬʽʢʩʫʚʘʪʠ ʚʩʽ 

ʜʝʪʘʣʽ ʥʘ ʤʽʩʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ), ʩʪʚʦʨʶʚʘʪʠ ʥʝ ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʝʢʪʠ ʪʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʥʘ ʨʽʚʥʽ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ Security Project Zone. Security Project 

Zone ï ʱʝ ʦʜʠʥ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʤʦʥʪʘʞʥʠʢʽʚ, ʽʥʩʪʘʣʷʪʦʨʽʚ ʪʘ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ. ʇʨʦʩʪʠʡ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʢʣʘʜʘʥʥʷ 

ʧʣʘʥʽʚ ʦʙô̒ ʢʪʽʚ, ʧʽʜʙʦʨʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ: ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ, ʦʭʦʨʦʥʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʪʘ ʧʦʙʫʜʦʚʠ ʢʘʙʝʣʴʥʠʭ ʪʨʘʩ. 

ʍʦʯʘ ʥʘʟʚʘ çSecurity Project Zoneè ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʦʤʦʤʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʉɸʇʈ-

ʧʨʦʜʫʢʪʫ, ʚʦʥʘ ʚʽʜʩʠʣʘʻ ʜʦ ʢʣʶʯʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ï ʟʦʥʫʚʘʥʥʷ ʙʝʟʧʝʢʠ (Security Zoning). 

ʗʢʱʦ ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ (ʘʙʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʾʾ ʨʝʘʣʽʟʫʻ), ʪʦ ʚʦʥʘ ʤʘʻ ʛʣʠʙʦʢʠʡ ʽʥʞʝʥʝʨʥʠʡ ʟʤʽʩʪ. 

ʂʦʥʮʝʧʮʽʷ ʟʦʥʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ï ʮʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʣʦʛʽʯʥʠʡ ʪʘ/ʘʙʦ ʬʽʟʠʯʥʠʡ ʧʦʜʽʣ ʦʙô̒ ʢʪʘ ʥʘ ʦʢʨʝʤʽ, ʤʝʥʰʽ ʜʽʣʷʥʢʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʤʘʻ ʩʚʽʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʪʘ ʩʚʽʡ ʥʘʙʽʨ ʚʠʤʦʛ ʜʦ ʟʘʭʠʩʪʫ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ï ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʦʙʤʝʞʠʪʠ ʧʦʰʠʨʝʥʥʷ ʟʘʛʨʦʟʠ. 

ʗʢʱʦ ʟʣʦʚʤʠʩʥʠʢ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʦʜʥʽʻʾ, ʤʝʥʰ ʟʘʭʠʱʝʥʦʾ ʟʦʥʠ, ʚʽʥ ʥʝ ʧʦʚʠʥʝʥ 

ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʘʢʪʠʚʽʚ ʚ ʽʥʰʽʡ, ʙʽʣʴʰ ʟʘʭʠʱʝʥʽʡ ʟʦʥʽ. 

ʎʝ ʷʢ ʬʦʨʪʝʮʷ, ʜʝ ʻ ʟʦʚʥʽʰʥʽʡ ʜʚʽʨ (ʧʫʙʣʽʯʥʘ ʟʦʥʘ), ʩʪʽʥʠ, ʚʥʫʪʨʽʰʥʽʡ ʜʚʽʨ (ʧʨʠʚʘʪʥʘ 

ʟʦʥʘ) ʽ, ʥʘʨʝʰʪʽ, ʩʢʘʨʙʥʠʮʷ (ʦʙʤʝʞʝʥʘ ʟʦʥʘ). 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʮʝʧʮʽʶ çSecurity Project 

Zoneè, ʚʠʢʦʥʫʻ ʪʘʢʽ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ: ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʢʘʪʝʛʦʨʠʟʘʮʽʷ ʟʦʥ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʠʤʝʪʨʦʤ ʪʘ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʫʜʠʪ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʢʘʪʝʛʦʨʠʟʘʮʽʷ ʟʦʥ ʧʝʨʝʜʙʘʯʘʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʢʪʠʚʽʚ, ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʽʚ 

ʜʦʩʪʫʧʫ, ʧʦʜʽʣ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ ʥʘ ʟʦʥʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʢʪʠʚʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʢʪʠʚʽʚ 

(ʜʘʥʽ, ʩʝʨʚʝʨʠ, ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʤʽʱʝʥʥʷ) ʟʘ ʾʭʥʴʦʶ ʚʘʞʣʠʚʽʩʪʶ ʪʘ ʯʫʪʣʠʚʽʩʪʶ. 

ʅʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʽʚ ʜʦʩʪʫʧʫ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʽʣ ʘʢʪʠʚʽʚ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ ʥʘ ʨʽʚʥʽ 

ʜʦʩʪʫʧʫ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴ ʟʦʥʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʽʚʥʷʤʠ ʜʦʩʪʫʧʫ. ʅʘʧʨʠʢʣʘʜ, 

ʧʫʙʣʽʯʥʘ ʟʦʥʘ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʩʽʭ ʽ ʤʘʻ ʤʽʥʽʤʫʤ ʟʘʭʠʩʪʫ, ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʘ ʟʦʥʘ ï ʙʫʬʝʨ ʤʽʞ 

ʧʫʙʣʽʯʥʦʶ ʪʘ ʧʨʠʚʘʪʥʦʶ ʟʦʥʘʤʠ, ʧʨʠʚʘʪʥʘ ʟʦʥʘ ʤʘʻ ʜʦʩʪʫʧ ʣʠʰʝ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʦʙʤʝʞʝʥʘ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʙʝʟʧʝʢʠ.  

ʋʧʨʘʚʣʽʥʥʷ ʧʝʨʠʤʝʪʨʦʤ ʪʘ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ 

ʟʦʥʠ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʠʤʝʪʨ ʪʘ ʪʦʯʢʠ ʚʭʦʜʫ/ʚʠʭʦʜʫ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʘʚʠʣʘ ʱʦʜʦ 

ʪʦʛʦ, ʷʢʠʡ ʪʨʘʬʽʢ ʘʙʦ ʷʢʽ ʦʩʦʙʠ ʤʦʞʫʪʴ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʟʦʥʘʤʠ. ɿʘʟʚʠʯʘʡ, 

ʢʦʤʫʥʽʢʘʮʽʷ ʜʦʟʚʦʣʝʥʘ ʣʠʰʝ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʟʦʥʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, çSecurity Project Zoneè ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ 

ʟʘʭʠʩʪ, ʷʢʠʡ ʻ ʛʥʫʯʢʠʤ, ʢʝʨʦʚʘʥʠʤ ʪʘ ʤʽʥʽʤʽʟʫʻ ʟʦʥʫ ʫʨʘʞʝʥʥʷ ʫ ʨʘʟʽ ʽʥʮʠʜʝʥʪʫ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ IP video system design tool. IP Video 

System Design Tool (JVSG Design Tool) ï ʮʝ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʝ, ʘʣʝ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʪʫʞʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʚʦʨʝʥʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʨʦʟʨʘʭʫʥʢʫ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ çʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ 

ʦʢʦè ʪʦʯʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʪʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷʤ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ ʢʣʽʻʥʪʫ 

ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʧʦʢʨʠʪʪʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʜʘʯ ʱʝ 

ʜʦ ̔ʥʩʪʘʣʷʮʽʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 2.6). 

JVSG Design Tool ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʛʣʠʙʦʢʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʪʦʯʥʠʭ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ, ʧʦʚô̫ ʟʘʥʠʭ ʚʠʢʣʶʯʥʦ ʟ CCTV. 
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ʊʦʯʥʝ 2D ʪʘ 3D ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʙʦʪʦʶ ʥʘʜ ʨʝʘʣʽʩʪʠʯʥʠʤʠ 

ʧʣʘʥʘʤʠ ʦʙô̒ ʢʪʽʚ ʟʘʭʠʩʪʫ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʾʭ ʫ ʨʝʘʣʽʩʪʠʯʥʫ 3D-ʩʠʤʫʣʷʮʽʶ. ʎʝ ʻ 

ʢʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʦʛʨʘʤʠ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ ʧʣʘʥʽ 3D-ʤʦʜʝʣʽ ʦʙô̒ ʢʪʽʚ 

(ʣʶʜʝʡ, ʪʨʘʥʩʧʦʨʪʫ, ʤʝʙʣʽʚ, ʝʣʝʤʝʥʪʽʚ ʧʨʠʨʦʜʠ ʪʦʱʦ), ʩʪʚʦʨʶʶʯʠ ʨʝʘʣʽʩʪʠʯʥʠʡ 3D-ʚʠʜ ʟ 

ʢʦʞʥʦʾ ʢʘʤʝʨʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʙʫʜʴ-ʷʢʽ ʬʽʟʠʯʥʽ ʧʝʨʝʰʢʦʜʠ ʪʘ ʤʝʨʪʚʽ ʟʦʥʠ. 

ʇʦʙʫʜʦʚʘ ʟʦʥʠ ʦʛʣʷʜʫ ʜʦʟʚʦʣʷʻ ʤʠʪʪʻʚʦ ʨʦʟʨʘʭʦʚʘʪʠ ʪʘ ʚʽʜʦʙʨʘʟʠʪʠ ʥʘ ʧʣʘʥʽ ʢʫʪʠ 

ʦʛʣʷʜʫ ʪʘ ʛʣʠʙʠʥʫ ʨʽʟʢʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʢʘʤʝʨʠ, ʧʨʠ ʯʦʤʫ ʮʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʦʩʦʚʥʦ ʚʩʽʭ 

ʧʣʘʥʽʚ ʩʮʝʥʠ ʦʛʣʷʜʫ. 

 

 
ʈʠʩʫʥʦʢ 2.6 ï ʉʝʨʝʜʦʚʠʱʝ JVSG Design Tool 

 

ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʟʫʻ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ 

IEC/EN 62676-4, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʜ̔ʧʦʚʽʜʥʽ ʢʨʠʪʝʨʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʥʝʦʙʭʽʜʥʦʾ 

ʟʦʥʠ, ʥʘʧʨʠʢʣʘʜ ï ʜ̔ʝʥʪʠʬʽʢʘʮʽʷ ʥʘ ʚʽʜʩʪʘʥʽ 10 ʤ, ʙʫʜʝ ʪʦʯʥʦ ʨʦʟʨʘʭʦʚʘʥʦ ʥʝʦʙʭʽʜʥʫ ʬʦʢʫʩʥʫ 

ʚʽʜʩʪʘʥʴ ʦʙô̒ ʢʪʠʚʘ ʪʘ ʚʠʩʦʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ. ʑʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʚ̔ ʟʫʘʣʴʥʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʧʣʘʥʽ ʢʦʣʽʨʥʠʤʠ ʟʦʥʘʤʠ ʽ, ʟʘ ʧʦʪʨʝʙʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʧʦʪʨʽʙʥʽʡ ʪʦʯʮʽ 

ʩʮʝʥʠ, ʛʘʨʘʥʪʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ. 

ʌʫʥʢʮʽʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ 

ʤʘʡʙʫʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʨʝʞʽ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʚʩʽʭ ʢʘʤʝʨ, ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʶ ʨʦʟʜʽʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʯʘʩʪʦʪʫ ʢʘʜʨʽʚ ʪʘ ʘʣʛʦʨʠʪʤʠ ʩʪʠʩʥʝʥʥʷ. ʎʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʤʽʩʮʷ ʥʘ ʜʠʩʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʽʜʝʦʘʨʭʽʚʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʨʠʚʘʣʦʩʪʽ ʟʘʧʠʩʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʘʤʝʨ. 

ʅʘʷʚʥʘ ʚʝʣʠʯʝʟʥʘ ʙʘʟʘ ʜʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʤ̔ ʩʪʠʪʴ 

ʧʦʥʘʜ 20000 ʤʦʜʝʣʝʡ ʟ ʚʞʝ ʚʥʝʩʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘ ʧʦʪʨʝʙʠ ʤʦʞʥʘ 

ʜʦʧʦʚʥʠʪʠ ʮʶ ʙʘʟʫ ʜʘʥʠʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʘ ʛʝʥʝʨʫʻ ʧʨʦʬʝʩʽʡʥʽ ʟʚʽʪʠ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʶ 

(ʟʦʢʨʝʤʘ, ʩʧʝʮʠʬʽʢʘʮʽʶ, ʨʦʟʨʘʭʫʥʢʠ, 2D-ʧʣʘʥʠ ʪʘ 3D-ʝʩʢʽʟʠ) ʜʣʷ ʝʢʩʧʦʨʪʫ ʚ PDF, Word, Excel 

ʘʙʦ AutoCAD DWG/DXF. 

IP Video System Design Tool ʻ ʯʫʜʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʞʥʦʛʦ, ʭʪʦ ʧʨʦʬʝʩʽʡʥʦ 

ʟʘʡʤʘʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽʩʪʴ, ʝʢʦʥʦʤʽʶ 
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ʯʘʩʫ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʷʢʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ ʜʣʷ ʢʣʽʻʥʪʽʚ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ çsPlan 7.0è. ʇʨʦʛʨʘʤʘ sPlan 7.0 ï ʮʝ ʧʨʦʩʪʝ, 

ʰʚʠʜʢʝ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʢʨʝʩʣʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ ʩʭʝʤ, ʘ ʪʘʢʦʞ ʩʭʝʤ ʧʽʜʢʣʶʯʝʥʥʷ. ʄʦʞʣʠʚʦ ʪʘʢʦʞ 

ʩʪʚʦʨʠʪʠ ʧʣʘʥ ʦʙô̒ ʢʪʫ ʟʘʭʠʩʪʫ ʽ ʩʭʝʤʘʪʠʯʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʧʦʪʨʽʙʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʋɻʇ, ʷʢʽ ʜʦʚʝʜʝʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʠʪʠ ʽ ʜʦʧʦʚʥʠʪʠ ʥʘʷʚʥʽ 

ʙʽʙʣʽʦʪʝʢʠ ʙʘʟʠ ʜʘʥʠʭ. 

ɺʦʥʘ ʥʝ ʻ ʧʦʚʥʦʮʽʥʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʉɸʇʈ (ʷʢ AutoCAD ʘʙʦ Altium Designer), ʘ 

ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʯʠʩʪʠʭ ʽ ʟʨʦʟʫʤʽʣʠʭ ʩʭʝʤ ʜʣʷ 

ʘʤʘʪʦʨʽʚ, ʽʥʞʝʥʝʨʽʚ-ʝʣʝʢʪʨʠʢʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. 

ʐʠʨʦʢʘ ʙʽʙʣʽʦʪʝʢʘ ʩʠʤʚʦʣʽʚ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʦʪʦʚʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʩʠʤʚʦʣʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ  ʪʘ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʂʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚʣʘʩʥʽ ʤʘʢʨʦʩʠ, ʨʦʟʰʠʨʶʶʯʠ ʩʪʘʥʜʘʨʪʥʫ 

ʙʽʙʣʽʦʪʝʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʧʦʪʨʝʙ.  

ʄʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʰʘʨʘʤʠ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʭʝʤʫ (ʥʘʧʨʠʢʣʘʜ, 

ʦʢʨʝʤʦ ʨʦʟʤʽʩʪʠʪʠ ʝʣʝʢʪʨʠʯʥʽ ʟô̒ ʜʥʘʥʥʷ, ʘ ʦʢʨʝʤʦ ï ʦʧʠʩʦʚʫ ʯʘʩʪʠʥʫ). ʅʘ ʦʩʥʦʚʽ ʨʦʟʤʽʱʝʥʠʭ 

ʥʘ ʩʭʝʤʽ ʝʣʝʤʝʥʪʽʚ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʩʧʨʦʱʫʶʯʠ ʧʨʦʮʝʩ ʟʘʢʫʧʽʚʣʽ ʪʘ ʦʙʣʽʢʫ. 

ʍʦʯʘ sPlan ʥʝ ʧʽʜʪʨʠʤʫʻ BIM ʯʠ ʩʢʣʘʜʥʽ ʉɸʇʈ-ʬʦʨʤʘʪʠ, ʚʽʥ ʜʦʙʨʝ ʧʨʘʮʶʻ ʟ 

ʛʨʘʬʽʯʥʠʤʠ ʪʘ ʪʝʢʩʪʦʚʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʤʧʦʨʪʦʚʘʥʽ ʚ ʽʥʰʽ ʧʨʦʛʨʘʤʠ. 

ɽʣʝʢʪʨʦʥʥʽ ʦʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ 

ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ. ʉʫʯʘʩʥʠʡ ʩʧʠʩʦʢ ʝʣʝʢʪʨʦʥʥʠʭ ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʽʚ ʜʣʷ ʩʠʩʪʝʤ 

ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʘʙʦ ʚʠʨʦʙʥʠʢʘʤʠ 

ʦʙʣʘʜʥʘʥʥʷ, ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʧʦʨʪʘʣʘʤʠ, ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ 

ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʩʽ ʮʽ ʢʘʣʴʢʫʣʷʪʦʨʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʥʘʩʪʫʧʥʠʭ ʛʨʫʧ: ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʉʂʋɼ ʪʦʱʦ. 

ʂʘʣʴʢʫʣʷʪʦʨʠ ʜʣʷ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, ʦʩʢʽʣʴʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʟʫʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʪʘ ʧʦʪʨʝʙʠ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ (ʨʠʩ. 2.7). 
 

 
ʈʠʩʫʥʦʢ 2.7 ï ʉʝʨʝʜʦʚʠʱʝ ʢʘʣʴʢʫʣʷʪʦʨʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʢʪʠʚʽʚ ʚʽʜ JVSG 
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ʂʘʣʴʢʫʣʷʪʦʨ ʧʦʣʷ ʟʦʨʫ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʫʪʠ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʪʘ ʾʾ ʟʦʥʫ ʧʦʢʨʠʪʪʷ 

(ʰʠʨʠʥʘ ʪʘ ʛʣʠʙʠʥʘ ʢʘʜʨʫ) ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ, ʚʠʭʦʜʷʯʠ ʟ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ ʦʙô̒ ʢʪʠʚʘ ʪʘ 

ʨʦʟʤʽʨʫ ʤʘʪʨʠʮʽ (ʨʠʩ. 2.8). ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʧʽʜʽʙʨʘʪʠ ʦʙô̒ ʢʪʠʚ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

 
ʈʠʩʫʥʦʢ 2.8 ï ʉʝʨʝʜʦʚʠʱʝ ʢʘʣʴʢʫʣʷʪʦʨʘ ʧʦʣʷ ʟʦʨʫ 

 

ʂʘʣʴʢʫʣʷʪʦʨ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʚʝʜʝʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʦʤ DORI (Detection, 

Observation, Recognition, Identification). ɺʽʥ ʚʽʟʫʘʣʴʥʦ ʧʦʢʘʟʫʻ, ʯʠ ʜʦʩʪʘʪʥʴʦʶ ʙʫʜʝ ʨʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʦʙʨʘʥʦʾ ʢʘʤʝʨʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʚ ʢʦʥʢʨʝʪʥʽʡ ʪʦʯʮʽ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʘʣʴʢʫʣʷʪʦʨ ʦʙʩʷʛʫ ʘʨʭʽʚʫ ʪʘ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʨʦʟʨʘʭʦʚʫʻ, ʷʢʠʡ 

ʦʙʩʷʛ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʪʨʽʙʝʥ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʝʦʘʨʭʽʚʫ ʪʘ ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʧʨʦʧʫʩʢʥʘ 

ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ. ʊʫʪ ʤʦʞʥʘ ʟʘʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ, ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʯʘʩʪʦʪʫ ʢʘʜʨʽʚ ʽ 

ʤʝʪʦʜ ʩʪʠʩʥʝʥʥʷ ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 2.9). 

 

 
ʈʠʩʫʥʦʢ 2.9 ï ʉʝʨʝʜʦʚʠʱʘ ʪʠʧʦʚʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʫ ʚʽʜʝʦʘʨʭʽʚʫ 

 

ʂʘʣʴʢʫʣʷʪʦʨʠ ʜʣʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ ʧʨʦʝʢʪʦʚʘʥʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 2.10). 

ʂʘʣʴʢʫʣʷʪʦʨ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʠʩʪʘʯʠʪʴ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʥʘ 

ʢʽʥʮʽ ʜʦʚʛʦʛʦ ʢʘʙʝʣʶ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʧʨʠʩʪʨʦʶ (ʢʘʤʝʨʠ, ʟʯʠʪʫʚʘʯʘ, 

ʩʧʦʚʽʱʫʚʘʯʘ). ɺʽʥ ʚʨʘʭʦʚʫʻ ʜʦʚʞʠʥʫ ʢʘʙʝʣʶ, ʡʦʛʦ ʧʝʨʝʨʽʟ ʪʘ ʩʪʨʫʤ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʩʪʨʦʶ. 

ʎʝ ʟʘʧʦʙʽʛʘʻ ʧʦʣʦʤʢʘʤ ʽ ʧʦʤʠʣʢʘʤ ʫ ʨʦʙʦʪʽ. 

ʂʘʣʴʢʫʣʷʪʦʨ ʻʤʥʦʩʪʽ ʘʢʫʤʫʣʷʪʦʨʽʚ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʘʭʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ 

ʻʤʥʽʩʪʴ ʙʘʪʘʨʝʾ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʱʦʙ ʩʠʩʪʝʤʘ ʧʨʦʧʨʘʮʶʚʘʣʘ ʟʘʜʘʥʠʡ ʯʘʩ ʫ ʨʘʟʽ 
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ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʊʫʪ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʫʤʘʨʥʠʡ ʩʪʨʫʤ ʩʧʦʞʠʚʘʥʥʷ ʚʩʽʭ 

ʧʨʠʩʪʨʦʾʚ ʫ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ. 

 

 
ʈʠʩʫʥʦʢ 2.10 ï ʉʝʨʝʜʦʚʠʱʝ ʢʘʣʴʢʫʣʷʪʦʨʘ ʜʞʝʨʝʣʘ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 

 

ʂʘʣʴʢʫʣʷʪʦʨ ʜʦʚʞʠʥʠ ʰʣʝʡʬʫ ʩʠʛʥʘʣʽʟʘʮʽʾ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ 

ʜʦʧʫʩʪʠʤʫ ʜʦʚʞʠʥʫ ʰʣʝʡʬʫ, ʱʦʙ ʚʽʥ ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ʧʦʞʝʞʥʠʭ ʘʙʦ ʦʭʦʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ 

ʟʘ ʦʧʦʨʦʤ. 

ʂʘʣʴʢʫʣʷʪʦʨʠ ʜʣʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (ʉʂʋɼ) ʨʦʟʨʦʙʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʭʦʜʽʚ (ʜʣʷ ʪʫʨʥʽʢʝʪʽʚ/ʰʣʘʛʙʘʫʤʽʚ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʾʭ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʩʢʽʣʴʢʠ ʣʶʜʝʡ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʝ ʧʨʦʡʪʠ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʪʫʧʫ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ, ʚʠʭʦʜʷʯʠ ʟ ʪʠʧʫ ʧʨʠʩʪʨʦʶ ʪʘ ʯʘʩʫ ʥʘ ʚʝʨʠʬʽʢʘʮʽʶ. 

ɹʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ ʚʠʨʦʙʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, Hikvision, Dahua, Axis) ʥʘʜʘʶʪʴ ʮʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʢʦʰʪʦʚʥʦ ʥʘ ʩʚʦʾʭ ʚʝʙʩʘʡʪʘʭ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʝ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ VideoCAD ʜʣʷ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ 
CCTV?  

2. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʦʛʣʷʜʫ ʫ VideoCAD (ʪʝʩʪ-

ʤʘʥʝʢʝʥʠ, ʟʦʥʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ)?  

3. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʢʣʘʜʢʘ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè (Site Plan) ʽ ʷʢʽ ʜʘʥʽ ʪʫʜʠ 

ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ?  

4. ʗʢ ʧʨʘʮʶʶʪʴ ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʠ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʽ ʥʘʚʽʱʦ ʚʦʥʠ ʧʦʪʨʽʙʥʽ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ?  

5. ʑʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʢʘʣʴʢʫʣʷʪʦʨ ʻʤʥʦʩʪʽ ʘʢʫʤʫʣʷʪʦʨʽʚ ʜʣʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ?  

6. ʗʢʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʧʨʦʛʨʘʤʘ sPlan 7.0 ʽ ʜʣʷ ʷʢʦʾ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʦʥʘ 

ʧʨʠʟʥʘʯʝʥʘ?  

7. ʗʢʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʢʣʘʜʘʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʞʫʨʥʘʣʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʉɸʇʈ?  

8. ʑʦ ʪʘʢʝ çʢʦʨʠʜʦʨʥʠʡ ʬʦʨʤʘʪè ʢʘʜʨʫ (9:16) ʽ ʚ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʡʦʛʦ ʜʦʮʽʣʴʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ?  

9. ʗʢ ʬʫʥʢʮʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ çʤʝʨʪʚʽ ʟʦʥʠè ʪʘ ʪʽʥʽ ʱʝ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ?  

10. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʨʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʭʝʤ ʫ ʉɸʇʈ? 

 

ʃʽʪʝʨʘʪʫʨʘ: [1-6]. 



22 

 

ɿʄɯʉʊʆɺʀʁ ʄʆɼʋʃʔ 2. ʆʉʅʆɺʀ ʇʈʆɽʂʊʋɺɸʅʅʗ ɺ IP VIDEO SYSTEM DESIGN 

TOOL  

 

ʊʝʤʘ 3. ʆʩʥʦʚʥʽ ʚʽʢʥʘ ʪʘ ʢʦʤʘʥʜʠ IP VIDEO SYSTEM DESIGN TOOL 

 

ʇʣʘʥ:  

ï ʚʢʣʘʜʢʘ çʂʨʝʩʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠè;  

ï ʚʢʣʘʜʢʘ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè;  

ï ʢʦʤʘʥʜʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çʇʣʘʥè; 

ï ʚʢʣʘʜʢʘ ç3D ʚʠʜè; 

ï ʢʦʤʘʥʜʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çʄʦʜʝʣʶʚʘʥʥʷè; 

ï ʚʢʣʘʜʢʘ çɺʠʜʠ ʟ ʢʘʤʝʨè; 

ï ʚʢʣʘʜʢʘ çʊʨʘʬʽʢ ʽ ʦʙʩʷʛ ʜʠʩʢʘè; 

ï ʤʝʪʦʜʠʢʘ ʝʩʢʽʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ IP video system design tool. 

 

ɺʢʣʘʜʢʠ çʂʨʝʩʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠè. ʇʨʦʛʨʘʤʘ IP Video System Design Tool 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʚʢʣʘʜʦʢ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʽʚ. 

ʇʝʨʰʘ ʚʢʣʘʜʢʘ ï Camera installation drawing (ʂʨʝʩʣʝʥʠʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ, ʜʠʚ. 

ʨʠʩ. 3.1). ʋ ʮʽʡ ʚʢʣʘʜʮʽ ʦʮʽʥʶʶʪʴ ʟʦʥʫ ʦʛʣʷʜʫ ʢʘʤʝʨʠ, ʚʠʟʥʘʯʘʶʪʴ ʢʫʪʠ ʦʛʣʷʜʫ, ʟʘʜʘʶʪʴ 

ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ ʢʘʤʝʨʠ, ʾʾ ʧʘʨʘʤʝʪʨʠ ʘʙʦ ʦʙʠʨʘʶʪʴ ʽʩʥʫʶʯʫ ʤʦʜʝʣʴ ʢʘʤʝʨʠ ʟ ʙʘʟʠ ʜʘʥʠʭ 

ʪʦʱʦ. 

 

 
ʈʠʩʫʥʦʢ 3.1 ï ɺʢʣʘʜʢʘ Camera installation drawing 

 

ɺ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʜʘʥʦʾ ʚʢʣʘʜʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫʤʦʚʠ ʽʥʩʪʘʣʷʮʽʾ ʚʽʜʝʦʢʘʤʝʨʠ ʽ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʚʠʩʦʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠ ʜʦ ʦʙô̒ ʢʪʘ ʪʘ 

ʰʠʨʠʥʫ ʟʦʥʠ ʦʛʣʷʜʫ ʢʘʤʝʨʠ, ʨʫʭʘʶʯʠ ʢʦʣʴʦʨʦʚʽ ʢʫʪʦʚʽ ʤʘʨʢʝʨʠ ʫ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʤʠʰʝʶ. ʋ ʯʠʩʪʽʡ ʦʙʣʘʩʪʽ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʟʘ ʧʦʪʨʝʙʠ, ʤʦʞʥʘ ʘʢʪʠʚʽʟʫʚʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʽ 

ʦʙʨʘʪʠ ʦʜʥʫ ʟ ʜʚʦʭ ʢʦʤʘʥʜ: ʩʢʦʧʽʶʚʘʪʠ ʚ ʙʫʬʝʨ ʦʙʤʽʥʫ ʧʦʪʦʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʙʦʢʫ/ʟʚʝʨʭʫ ʘʙʦ 

ʟʙʝʨʝʛʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟʙʦʢʫ/ʟʚʝʨʭʫ ʫ ʧʦʪʨʽʙʥʠʡ ʬʘʡʣ. 

ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ çɿʦʥʘ ʦʛʣʷʜʫ ʢʘʤʝʨʠè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʫ ʣʽʚʽʡ 

ʯʘʩʪʠʥʽ ʚʠʜʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʥʘʜʘʻ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʫ: 

ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠ (ʟʘʜʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠ ʜʦ ʦʙô̒ ʢʪʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ). ʊʫʪ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʚʠʙʨʘʪʠ ʟʥʘʯʝʥʥʷ 

ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ, ʥʘʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʩʢʦʨʠʛʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 
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ʢʦʣʴʦʨʦʚʠʤʠ ʩʪʨʽʣʢʘʤʠ; 

ï ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ (ʟʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʝʦʢʘʤʝʨʠ ʩʪʦʩʦʚʥʦ 

ʥʫʣʴʦʚʦʛʦ ʨʽʚʥʷ ʟʝʤʣʽ). ʂʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʘʥʘʣʦʛʽʯʥʝ ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʢʦʤʘʥʜʠ; 

ï ʚʠʩʦʪʘ ʮʽʣʽ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʪʘ ʦʙô̒ ʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʢʘʤʝʨʠ). ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʭʦʯʝʪʝ ʙʘʯʠʪʠ ʧʘʨʢʘʥ ʟʘʚʚʠʰʢʠ 3 ʤʝʪʨʠ ʥʘ ʚʢʘʟʘʥʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʢʘʤʝʨʠ, ʚʠ ʤʦʞʝʪʝ ʚʢʘʟʘʪʠ ʚʠʩʦʪʫ 3,5 ʤʝʪʨʘ, ʱʦʙ ʙʘʯʠʪʠ ʧʦʨʫʰʥʠʢʽʚ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʝʨʝʣʽʟʪʠ ʯʝʨʝʟ ʧʘʨʢʘʥ; 

ï ʰʠʨʠʥʘ ʟʦʥʠ (ʟʘʜʘʻʪʴʩʷ ʰʠʨʠʥʘ ʩʮʝʥʠ ʟʦʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʢʘʤʝʨʠ). ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʭʦʯʝʪʝ ʙʘʯʠʪʠ ʧʦʚʥʽʩʪʶ ʚʦʨʦʪʘ, ʰʠʨʠʥʦʶ 6 ʤʝʪʨʽʚ, ʪʦ 

ʚʠʩʪʘʚʠʪʝ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʨʽʚʥʠʤ 6; 

ï ʢʫʪ ʦʛʣʷʜʫ (ʟʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʚ ʛʨʘʜʫʩʘʭ ʧʦ 

ʰʠʨʠʥʽ). ɿʤʽʥʶʶʯʠ ʮʝʡ ʢʫʪ, ʟʤʽʥʶʶʪʴʩʷ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʪʘ ʰʠʨʠʥʘ ʟʦʥʠ ʦʛʣʷʜʫ ʢʘʤʝʨʠ, ʘ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʫʪ ʦʙʯʠʩʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ï ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʟʤʽʥʠʪʠ; 

ï ʚʠʩʦʪʘ ʥʠʞʥʴʦʾ ʤʝʞʽ (ʟʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʥʠʞʥʴʦʾ ʤʝʞʽ, ʷʢʫ ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ). 

ɼʘʥʠʡ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʽʜʥʠʡ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʙʘʯʠʪʠ ʦʙô̒ ʢʪ ʧʦʚʥʽʩʪʶ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʪʨʽʙʥʦ ʙʘʯʠʪʠ ʣʠʰʝ ʦʙʣʠʯʯʷ ʣʶʜʝʡ). ʊʦʜʽ ʷʢʫʩʴ ʯʘʩʪʠʥʫ ʟʥʠʟʫ ʤʦʞʥʘ 

ʧʨʦʽʛʥʦʨʫʚʘʪʠ, ʧʦʩʪʘʚʠʚʰʠ ʮʝʡ ʧʘʨʘʤʝʪʨ. ʗʢʱʦ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 0, ʟʦʥʘ 

ʦʛʣʷʜʫ ʥʘʙʣʠʟʠʪʴʩʷ ʜʦ ʢʘʤʝʨʠ; 

ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ çʂʘʤʝʨʘè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ 

ʚʠʜʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʽ ʥʠʞʯʝ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çɿʦʥʘ ʦʛʣʷʜʫ ʢʘʤʝʨʠè, ʥʘʜʘʻ ʥʘʩʪʫʧʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʫ: 

ï ʚʠʨʦʙʥʠʢ (ʦʙʠʨʘʻʪʴʩʷ ʚʠʨʦʙʥʠʢ ʢʘʤʝʨʠ ʟ ʥʘʷʚʥʦʾ ʙʘʟʠ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ). ʗʢʱʦ 

ʧʨʦʝʢʪ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʙʨʝʥʜʽ ʪʦ ʪʫʪ ʤʦʞʥʘ ʡʦʛʦ 

ʟʘʜʘʪʠ, ʱʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ ʟ ʥʘʷʚʥʦʾ ʙʘʟʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʽʣʴʢʠ ʤʦʜʝʣʽ ʢʘʤʝʨ ʮʴʦʛʦ 

ʚʠʨʦʙʥʠʢʘ; 

ï ʤʦʜʝʣʴ (ʦʙʠʨʘʻʪʴʩʷ ʘʙʦ ʜʦʜʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʤʦʜʝʣʴ ʟ/ʜʦ ʥʘʷʚʥʦʾ ʙʘʟʠ ʢʘʤʝʨ); 

ï ʨʦʟʤʽʨ ʤʘʪʨʠʮʽ ʢʘʤʝʨʠ (ʦʙʠʨʘʻʪʴʩʷ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʬʘʢʪʦʨ 

ʤʘʪʨʠʮʽ, ʘ ʪʘʢʦʞ ʚʠʩʪʘʚʣʷʻʪʴʩʷ ʬʦʨʤʘʪ ï ʟʚʠʯʘʡʥʠʡ ʯʠ ʢʦʨʠʜʦʨʥʠʡ); 

ï ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ (ʦʙʠʨʘʻʪʴʩʷ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ ʧʦʪʨʽʙʥʝ ʟʥʘʯʝʥʥʷ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʤʘʪʨʠʮʽ ʚʽʜʝʦʢʘʤʝʨʠ); 

ï ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ (ʤʦʞʥʘ ʩʢʦʨʠʛʫʚʘʪʠ ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ ʢʘʤʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʥʦʧʦʢ ʘʙʦ ʟʘʜʘʪʠ ʾʾ ʩʘʤʦʩʪʽʡʥʦ). ʋ ʨʘʟʽ ʟʤʽʥʠ ʰʠʨʠʥʠ ʟʦʥʠ ʦʛʣʷʜʫ, ʚʠʩʦʪʠ ʟʦʥʠ ʦʛʣʷʜʫ ʘʙʦ 

ʢʫʪʽʚ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʟʤʽʥʶʻʪʴʩʷ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ. 

ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ çʑʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʫ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʠʜʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʚʽʜʦʙʨʘʞʘʻ ʢʦʨʠʩʪʫʚʘʯʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʘʜʨʫ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʢʩʝʣʽʚ ʫ ʤʽʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʩʪ-ʤʘʥʝʢʝʥʫ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʘʢʪʠʚʽʟʫʚʘʚʰʠ ʧʽʢʪʦʛʨʘʤʫ  ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʪʠʧʠ ʟʦʥ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʽ ʾʭ ʭʘʨʘʢʪʝʨʥʽ 

ʢʨʠʪʝʨʽʾ, ʘ ʟʘʜʽʷʚʰʠ ʧʽʢʪʦʛʨʘʤʫ  ï ʥʘʣʘʰʪʫʚʘʪʠ ʙʣʠʞʽʡ ʽ ʜʘʣʴʥʽʡ ʪʝʩʪ-ʤʘʥʝʢʝʥ ʪʘ ʦʙʨʘʪʠ 

ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʟ ʥʘʷʚʥʦʾ ʙʘʟʠ. 
ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ç3-D ʚʠʜè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʪʘʢʦʞ ʫ ʧʨʘʚʽʡ 

ʯʘʩʪʠʥʽ ʚʠʜʦʚʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʚʽʜʦʙʨʘʞʘʻ ʟʤʝʥʰʝʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʙʨʘʥʦʾ ʢʘʤʝʨʠ. ʇʨʠ 

ʥʘʪʠʩʢʘʥʥʽ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʚʽʢʥʫ 3D ʚʠʜʫ ʟô̫ ʚʠʪʴʩʷ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʟ 

ʤʦʞʣʠʚʠʤʠ ʜʽʷʤʠ ʥʘʜ ʮʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: ʢʦʧʽʶʚʘʪʠ, ʟʙʝʨʝʛʪʠ, ʧʝʨʝʤʽʩʪʠ ʫ ʭʤʘʨʫ, 

ʧʦʚʥʦʝʢʨʘʥʥʠʡ ʨʝʞʠʤ, ʧʨʠʭʦʚʘʪʠ/ʧʦʢʘʟʘʪʠ ʟʦʥʠ ʪʦʱʦ. 

ɺʢʣʘʜʢʘ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè. ɼʨʫʛʘ ʚʢʣʘʜʢʘ ï Site Plan (ʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽ). ʊʫʪ 

ʟʘʚʘʥʪʘʞʫʶʪʴ ʽʩʥʫʶʯʠʡ ʧʣʘʥ ʤʽʩʮʝʚʦʩʪʽ ʘʙʦ ʧʦʚʝʨʭʦʚʽ ʧʣʘʥʠ ʧʨʠʤʽʱʝʥʴ, ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʚ 

3D ʤʦʜʝʣʴ ʦʙô̒ ʢʪʫ, ʧʽʜʙʠʨʘʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʽ ʦʮʽʥʶʶʪʴ ʟʦʥʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʦʛʣʷʜʫ, ʜʝʪʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. ʑʦʙ ʧʝʨʝʤʽʱʘʪʠʩʷ ʟʘ 

ʧʣʘʥʦʤ ʤʽʩʮʝʚʦʩʪʽ: ʟʘʪʠʩʥʽʪʴ ʢʦʣʝʩʦ ʤʠʰʽ ʽ ʧʝʨʝʤʽʱʫʡʪʝ ʤʠʰʫ ʚ ʧʦʪʨʽʙʥʦʤʫ ʜʣʷ ʚʘʩ 

ʥʘʧʨʷʤʢʫ ʘʙʦ ʥʘʪʠʩʥʽʪʴ ʢʣʘʚʽʰʫ ALT ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʣʦʢ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʧʝʨʝʤʽʩʪʽʪʴʩʷ ʟʘ 

ʧʣʘʥʦʤ. ʑʦʙ ʥʘʙʣʠʟʠʪʠ/ʚʠʜʘʣʠʪʠ ʧʣʘʥ, ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʣʽʱʘʪʢʦ ʤʠʰʽ. 



24 

 

 
ʈʠʩʫʥʦʢ 3.2 ï ɺʢʣʘʜʢʘ Site Plan 

 

ʂʦʤʘʥʜʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè. ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʥʦʾ 

ʚʢʣʘʜʢʠ ʧʦʜʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.3. 

 

 
ʈʠʩʫʥʦʢ 1.3 ï ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʢʣʘʜʢʘ Site Plan 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʦ ʧʦʨʷʜʢʫ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʠʭ ʧʽʢʪʦʛʨʘʤ ʜʘʥʦʾ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʇʝʨʰʘ ʧʽʢʪʦʛʨʘʤʘ  ï çʜʦʜʘʪʠ ʢʘʤʝʨʫè. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʜʘʥʫ ʧʽʢʪʦʛʨʘʤʫ 

ʟô̫ ʚʠʪʴʩʷ ʚʠʧʘʜʘʶʯʝ ʤʝʥʶ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʦʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʢʘʤʝʨʠ (ʨʠʩ. 3.4) ʪʘ 

ʨʦʟʤʽʩʪʠʪʠ ʾʾ ʥʘ ʧʣʘʥʽ ʤʽʩʮʝʚʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ. 

 

 
ʈʠʩʫʥʦʢ 3.4 ï ɺʘʨʽʘʥʪʠ ʚʠʙʦʨʫ ʪʠʧʫ ʢʘʤʝʨ ʧʽʢʪʦʛʨʘʤʠ çʜʦʜʘʪʠ ʢʘʤʝʨʫè 

 

ɼʨʫʛʘ ʧʽʢʪʦʛʨʘʤʘ  ï çʟʘʚʘʥʪʘʞʠʪʠ ʧʽʜʢʣʘʜʢʫè (ʜʦʟʚʦʣʷʻ ʟʘʚʘʥʪʘʞʠʪʠ ʧʣʘʥ 

ʥʝʦʙʭʽʜʥʦʛʦ ʦʙô̒ ʢʪʘ (ʨʠʩ. 3.5) ʘʙʦ ʧʽʜʢʣʘʜʢʫ ʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʟ Google Maps (ʨʠʩ. 3.6)). ʋ 

ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ Base ʧʽʜʢʣʘʜʢʫ ʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʟ Google Maps ʟʘʚʘʥʪʘʞʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦ ʥʝ 

ʤʦʞʥʘ. ʇʦʧʝʨʝʜʥʴʦ ʥʝʦʙʭʽʜʥʦ ʚ Google Maps ʟʨʦʙʠʪʠ ʩʢʨʽʥ ʧʦʪʨʽʙʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʟʙʝʨʝʛʪʠ 

ʡʦʛʦ ʦʢʨʝʤʠʤ ʬʘʡʣʦʤ. 
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ʈʠʩʫʥʦʢ 3.5 ï ʇʨʠʢʣʘʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʣʘʥʫ ʙʫʜʽʚʣʽ 

 

 
ʈʠʩʫʥʦʢ 3.6 ï ʇʨʠʢʣʘʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽ ʟ Google Maps 

 

ʇʽʢʪʦʛʨʘʤʘ  ï çʜʦʜʘʪʠ ʩʪʽʥʫ ʘʙʦ ʝʣʝʤʝʥʪ ʩʪʽʥʠè ʘʢʪʠʚʽʟʫʻ ʩʧʣʠʚʘʶʯʝ ʤʝʥʶ 

(ʨʠʩ. 3.7), ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʦʙʨʘʪʠ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙô̒ ʢʪʘ 

ʟʘʭʠʩʪʫ: ʮʝʛʣʷʥʘ ʩʪʽʥʘ, ʪʦʚʩʪʘ ʮʝʛʣʷʥʘ ʩʪʽʥʘ, ʦʢʨʫʛʣʝʥʘ ʮʝʛʣʷʥʘ ʩʪʽʥʘ, ʧʦʬʘʨʙʦʚʘʥʘ ʩʪʽʥʘ, 

ʪʦʥʢʘ ʧʦʬʘʨʙʦʚʘʥʘ ʩʪʽʥʘ, ʦʢʨʫʛʣʝʥʘ ʧʦʬʘʨʙʦʚʘʥʘ ʩʪʽʥʘ, ʢʘʨʪʠʥʢʘ, ʩʢʣʦ, ʧʘʨʢʘʥ, ʚʽʢʥʦ ʪʘ ʨʽʟʥʽ 

ʪʠʧʠ ʜʚʝʨʽ. 
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ʈʠʩʫʥʦʢ 3.7 ï ʄʦʞʣʠʚʽ ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

 

ʇʽʢʪʦʛʨʘʤʘ  ï çʜʦʜʘʪʠ ʙʣʦʢè ʘʢʪʠʚʽʟʫʻ ʩʧʣʠʚʘʶʯʝ ʤʝʥʶ (ʨʠʩ. 3.8) ʟ ʷʢʦʛʦ ʤʦʞʥʘ 

ʦʙʨʘʪʠ ʥʘʩʪʫʧʥʽ ʙʣʦʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ: ʢʫʙ, ʮʠʣʽʥʜʨ, ʩʭʦʜʠ, ʥʘʭʠʣʝʥʘ 

ʧʦʚʝʨʭʥʷ, ʧʦʣʽʛʦʥ, ʤʝʞʽ ʪʝʨʠʪʦʨʽʾ, ʪʝʢʩʪ ʽ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʽ 

ʟʥʘʯʝʥʥʷʤʠ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʫ ʢʦʞʥʽʡ ʟ ʥʠʭ. 

 

 
ʈʠʩʫʥʦʢ 3.8 ï ʄʦʞʣʠʚʽ ʪʠʧʠ ʙʣʦʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

 

ʇʽʢʪʦʛʨʘʤʘ  ï çʜʦʜʘʪʠ ʪʝʩʪʦʚʠʡ ʦʙô̒ ʢʪè ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʪʠʧ ʪʝʩʪ-ʤʘʥʝʢʝʥʘ 

(ʯʦʣʦʚʽʢ, ʞʽʥʢʘ ʘʙʦ ʪʝʩʪʦʚʽ ʪʘʙʣʠʮʽ), ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʢʘʜʨʘ. 

ʇʽʢʪʦʛʨʘʤʠ  ï çʜʦʜʘʪʠ ʝʣʝʤʝʥʪ ʤʝʙʣʽ ʪʘ ʘʚʪʦʤʦʙʽʣʴè ʜʦʟʚʦʣʷʻ ʚʩʪʘʚʠʪʠ ʫ 

ʧʨʦʝʢʪ ʟ ʥʘʷʚʥʦʾ ʙʘʟʠ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ. 

ʇʽʢʪʦʛʨʘʤʘ  ï çʜʦʜʘʪʠ ʢʘʙʝʣʴè ʜʦʟʚʦʣʷʻ ʟʽ ʩʧʣʠʚʘʶʯʦʛʦ ʤʝʥʶ ʦʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ 

ʪʠʧ ʢʘʙʝʣʶ ʯʠ ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʽʢʪʦʛʨʘʤʘ  ï çʩʢʘʩʫʚʘʪʠ ʦʩʪʘʥʥʶ ʜʽʶè ʜʦʟʚʦʣʷʻ ʚʽʡʪʠ ʥʘ ʦʜʠʥ ʢʨʦʢ ʥʘʟʘʜ ʫ 

ʧʨʦʝʢʪʽ. 

ʇʽʢʪʦʛʨʘʤʘ  ï çʰʪʘʤʧè ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʢʦʧʽʶ. ʐʪʘʤʧ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʧʽʡ (ʚʠʜʽʣʽʪʴ ʦʙô̒ ʢʪ, ʷʢʠʡ ʭʦʯʝʪʝ ʩʢʦʧʽʶʚʘʪʠ, ʥʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ 

çʰʪʘʤʧè ʪʘ ʟʨʦʙʽʪʴ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ, ʥʘʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ ʚ ʪʠʭ ʤʽʩʮʷʭ, 

ʜʝ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʢʦʧʽʾ. ʑʦʙ ʟʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟʽ çʰʪʘʤʧʦʤè, ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ 

ʢʣʘʚʽʰʫ ʤʠʰʽ ʘʙʦ ʢʣʘʚʽʰʫ ESC); 

ï ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʽʥ (ʚʠʜʽʣʽʪʴ ʩʪʽʥʫ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʨʦʜʦʚʞʠʪʠ, ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ 

çʰʪʘʤʧè. ʇʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʦʜʥʫ ʟ ʢʨʘʡʥʽʭ ʪʦʯʦʢ ʩʪʽʥʠ ʽ ʧʨʦʜʦʚʞʫʡʪʝ ʤʘʣʶʚʘʪʠ ʩʪʽʥʫ ʚ 

ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʢʣʘʮʥʫʚʰʠ ʣʽʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʚ ʤʽʩʮʷʭ ʟʘʢʽʥʯʝʥʥʷ ʩʪʽʥ. ʑʦʙ 

ʟʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟʽ çʰʪʘʤʧʦʤè, ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ ʘʙʦ ʢʣʘʚʽʰʫ ESC). 

ʇʽʢʪʦʛʨʘʤʠ  ï çʚʠʩʦʪʘè ʽ çʨʽʚʝʥʴ ʧʽʜʡʦʤʫè ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʪʫ ʦʙô̒ ʢʪʫ ʧʦʙʫʜʦʚʠ ʽ ʨʽʚʝʥʴ ʧʽʜʥʝʩʝʥʦʩʪʽ ʦʙô̒ ʢʪʘ ʥʘʜ ʨʽʚʥʝʤ ʟʝʤʣʽ. 

ʇʽʢʪʦʛʨʘʤʘ  ï çʢʨʦʢ ʩʽʪʢʠè ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʤʘʩʰʪʘʙ ʩʽʪʢʠ ʜʣʷ ʚʢʣʘʜʢʠ çʇʣʘʥ 

ʤʽʩʮʝʚʦʩʪʽè. 
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ʇʽʢʪʦʛʨʘʤʘ  ï çʰʘʨʠè ʘʢʪʠʚʽʟʫʻ ʚʽʜʧʦʚʽʜʥʝ ʚʽʢʥʦ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʰʘʨʘʤʠ. ʊʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʙʫʜʽʚʣʽ, ʧʨʠʟʥʘʯʘʪʠ ʰʘʨ ʚʽʜʧʦʚʽʜʥʠʤ 

ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʘʤ ʧʨʦʝʢʪʫ. 

ɺʢʣʘʜʢʘ ç3D ʚʠʜè. ʅʘʩʪʫʧʥʘ ʚʢʣʘʜʢʘ ç3D ʚʠʜè ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʢʠ ʚʠʜʘ ʟ ʢʦʞʥʦʾ 

ʢʘʤʝʨʠ, ʷʢʠʡ ʙʫʜʝ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʽ ʢʘʤʝʨʠ ʽ ʩʪʚʦʨʝʥʦʾ 3D ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʥʘ 

ʚʢʣʘʜʮʽ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè. ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʥʦʾ ʚʢʣʘʜʢʠ ʨʽʟʥʠʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʨʩʽʾ 

ʧʨʦʛʨʘʤʠ. 

 

 
ʈʠʩʫʥʦʢ 3.9 ï ɺʢʣʘʜʢʘ ç3D ʚʠʜè 

 

ʂʦʤʘʥʜʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çʄʦʜʝʣʶʚʘʥʥʷè. ʇʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʢʣʘʜʢʠ ç3D ʚʠʜè ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.10. 

 

 
ʈʠʩʫʥʦʢ 3.10 ï ʇʽʢʪʦʛʨʘʤʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ çʄʦʜʝʣʶʚʘʥʥʷè ʚʢʣʘʜʢʠ ç3D ʚʠʜè 

 

ʎʷ ʧʘʥʝʣʴ ʜʦʟʚʦʣʷʻ ʥʘʩʪʨʦʶʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʧʽʢʪʦʛʨʘʤ ʜʘʥʦʾ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʩʪʫʧʥʝ (ʧʦ ʧʦʨʷʜʢʫ ʟʣʽʚʘ ʥʘ 

ʧʨʘʚʦ): 

ï ʧʝʨʝʤʽʩʪʠʪʠ ʢʘʤʝʨʫ ʚʣʽʚʦ ʥʘ 1 ʤʝʪʨ; 

ï ʧʝʨʝʤʽʩʪʠʪʠ ʢʘʤʝʨʫ ʧʨʘʚʦʨʫʯ ʥʘ 1 ʤʝʪʨ; 

ï ʧʝʨʝʤʽʩʪʠʪʠ ʢʘʤʝʨʫ ʚʧʝʨʝʜ ʥʘ 1 ʤʝʪʨ; 

ï ʧʝʨʝʤʽʩʪʽʪʴ ʢʘʤʝʨʫ ʥʘʟʘʜ ʥʘ 1 ʤʝʪʨ; 

ï ʧʦʚʝʨʥʫʪʠ ʢʘʤʝʨʫ ʚʣʽʚʦ; 

ï ʧʦʚʝʨʥʫʪʠ ʢʘʤʝʨʫ ʚʧʨʘʚʦ; 

ï ʧʝʨʝʢʣʶʯʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ 3D-ʚʠʜʫ ʢʘʤʝʨʠ ʥʘ ʧʦʚʥʠʡ ʝʢʨʘʥ; 

ï ʨʝʘʣʴʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ ʜʘʻ ʟʤʦʛʫ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʦʛʽʨʰʠʪʠʩʷ ʟʦʙʨʘʞʝʥʥʷ 

ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʤʝʨ ʟ ʥʠʟʴʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ; 

ï ʧʝʨʝʤʠʢʘʻ ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨʠ ʥʘ ʯʦʨʥʦ-ʙʽʣʠʡ ʨʝʞʠʤ; 

ï ʜʦʜʘʻ ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨʠ ʝʬʝʢʪ ʪʫʤʘʥʫ (ʥʘʣʘʰʪʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʫʤʘʥʫ ʤʦʞʥʘ 

ʧʨʠ ʚʢʣʶʯʝʥʥʽ ʜʘʥʦʛʦ ʨʝʞʠʤʫ ï ʯʠʤ ʙʽʣʴʰʫ ʚʽʜʩʪʘʥʴ ʚʠ ʚʢʘʞʝʪʝ, ʪʠʤ ʨʦʟʩʽʷʥʽʰʠʤ ʙʫʜʝ 
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ʪʫʤʘʥ); 

ï ʜʦʜʘʻ ʟʦʙʨʘʞʝʥʥʷ ʝʬʝʢʪ ʥʦʯʽ, ʘ ʪʘʢʦʞ ʝʬʝʢʪ ʰʫʤʫ, ʷʢʠʡ ʤʦʞʥʘ ʦʞʠʚʠʪʠ; 

ï ʜʦʜʘʻ ʜʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨʠ ʝʬʝʢʪ ʧʨʦʞʝʢʪʦʨʘ, ʱʦ ʩʚʽʪʠʪʴ; 

ï ʟ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʤʘʩʰʪʘʙ ʩʽʪʢʠ ʜʣʷ ʚʢʣʘʜʢʠ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè. 

ɺʢʣʘʜʢʘ çɺʠʜʠ ʟ ʢʘʤʝʨè. ʅʘ ʚʢʣʘʜʮʽ çɺʠʜʠ ʟ ʢʘʤʝʨè ʨʦʟʪʘʰʦʚʘʥʽ ʚʠʜʠ ʟ ʢʽʣʴʢʦʭ 

ʢʘʤʝʨ ʚ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʾʭ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠ ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ (ʨʠʩ. 3.11). ʎʝ 

ʘʥʘʣʦʛ ʚʽʜʝʦʤʦʥʽʪʦʨʘ ʦʧʝʨʘʪʦʨʘ. ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʚʝʜʝʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʨʝʻʩʪʨʘʪʦʨʘ. ɼʘʥʘ ʚʢʣʘʜʢʘ ʫ ʙʘʟʦʚʽʡ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ ʚʽʜʩʫʪʥʷ. 

 

 
ʈʠʩʫʥʦʢ 3.11 ï ʇʨʠʢʣʘʜ ʚʢʣʘʜʢʠ çDVR Viewè 

 

ɺʢʣʘʜʢʘ çʊʨʘʬʽʢ ʽ ʦʙʩʷʛ ʜʠʩʢʘè. ɺʢʣʘʜʢʘ çʊʨʘʬʽʢ ʽ ʦʙʩʷʛ ʜʠʩʢʘè ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʜʠʩʢʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʝʦʘʨʭʽʚʫ ʽ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʤʝʨʝʞʽ. ʊʫʪ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʜʦʜʘʥʽ ʢʘʤʝʨʠ ʽʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʩʫʤʘʨʥʠʡ FPS, ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʦʛʦ ʤʽʩʮʷ ʫ ʛ̔ ʛʘʙʘʡʪʘʭ ʪʘ ʩʫʤʘʨʥʠʡ ʪʨʘʬʽʢ ʫ ʤʝʛʘʙʘʡʪʘʭ ʟʘ 

ʩʝʢʫʥʜʫ. ʊʘʙʣʠʮʷ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤʠ: 

ï ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʚʢʘʟʫʻʪʴʩʷ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ); 

ï ʚʽʜʝʦʩʪʠʩʥʝʥʥʷ (ʚʠʙʠʨʘʻʪʴʩʷ ʪʠʧ ʢʦʤʧʨʝʩʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ 

ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʫ ʜʣʷ ʤʝʨʝʞʝʚʠʭ ʢʘʤʝʨ MJPG, MPEG-4, H.264, H.265, MJPG2000 ʪʦʱʦ). 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʮʠʭ ʪʠʧʽʚ ʢʦʤʧʨʝʩʽʾ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʨʽʚʝʥʴ ʩʪʠʩʥʝʥʥʷ, ʷʢʠʡ 

ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʪʘ ʦʙô̒ ʤ ʚʽʜʝʦʧʦʪʦʢʫ; 

ï ʨʦʟʤʽʨ ʢʘʜʨʫ (ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʢʘʜʨʫ); 

ï FPS (ʢʽʣʴʢʽʩʪʴ ʢʘʜʨʽʚ ʟʘ ʩʝʢʫʥʜʫ); 

ï ʢ̔ ʣʴʢʽʩʪʴ ʜʽʙ (ʪʨʠʚʘʣʽʩʪʴ/ʛʣʠʙʠʥʘ ʟʙʝʨʽʛʘʥʥʷ ʘʨʭʽʚʫ); 

ï ʢ̔ ʣʴʢʽʩʪʴ ʢʘʤʝʨ (ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ); 

ï ʪʨʘʬʽʢ (ʥʝʦʙʭʽʜʥʘ ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ ʜʣʷ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʚʽʜʝʦʧʦʪʦʢʽʚ 

ʚʽʜ IP ʢʘʤʝʨ); 

ï ʦʙô̒ ʤ (ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʥʘ ʜʠʩʢʫ ʚ ʛ̔ ʛʘʙʘʡʪʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʘʨʭʽʚʫ); 

ï ʙ̔ ʪʨʝʡʪ (ʢʽʣʴʢʽʩʪʴ ʢʽʣʦʙʽʪʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʝʢʫʥʜʫ); 

ï ʧʨʠʤʽʪʢʘ (ʥʝʦʙʭʽʜʥʽ ʧʨʠʤʽʪʢʠ ʜʦ ʢʘʤʝʨʠ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʦʙʦʪʠ). 

ʄʝʪʦʜʠʢʘ ʝʩʢʽʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ IP video system design tool. ʈʦʙʦʪʘ ʚ IP VIDEO 

SYSTEM DESIGN TOOL ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʩʠʩʪʝʤʠ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʷʚʥʠʤ ʬʘʡʣʦʤ ʧʣʘʥʫ ʦʙô̒ ʢʪʫ ʟʘʭʠʩʪʫ ʘʙʦ ʟʘ ʛʝʦʧʽʜʢʣʘʜʢʦʶ 

ʤʽʩʮʝʚʦʩʪʽ. ʂʦʞʝʥ ʟ ʮʠʭ ʰʣʷʭʽʚ ʧʦʪʨʝʙʫʻ ʥʠʟʢʠ ʧʦʩʣʽʜʦʚʥʠʭ ʜʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫ. ʆʩʥʦʚʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ ʥʘʩʪʫʧʥʠʡ: 

ï ʬʦʨʤʫʚʘʥʥʷ ʬʘʡʣʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʙʦ ʢʨʝʩʣʝʥʠʢʘ ʦʙô̒ ʢʪʘ ʫ ʚʠʛʣʷʜʽ ʛʝʦʧʽʜʢʣʘʜʢʠ, 
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ʟʥʽʤʢʫ ʟ ʩʫʧʫʪʥʠʢʘ (Google Map) ʯʠ ʧʣʘʥʫ ʫ ʬʦʨʤʘʪʽ (.BMP, .JPG, .JPEG, .PNG, .PDF, .DXF, 

.DWG). 

ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʙʦ ʢʨʝʩʣʝʥʥʷ ʦʙô̒ ʢʪʘ ʚ ʷʢʦʩʪʽ ʧʽʜʢʣʘʜʢʠ ʜʣʷ 

ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʫ ʚʢʣʘʜʮʽ çʧʣʘʥ ʤʽʩʮʝʚʦʩʪʽè; 

ï ʧʦʙʫʜʦʚʘ, ʟʘ ʧʦʪʨʝʙʠ, ʨʝʘʣʽʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ; 

ï ʚʠʙʽʨ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʪʘ ʧʽʜʙʽʨ ʾʾ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʛʦ ʙʽʪʨʝʡʪʘ ʟ ʢʘʤʝʨ ʽ ʧʽʜʙʽʨ ʻʤʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ʘʨʭʽʚʫ; 

ï ʩʢʣʘʜʘʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʞʫʨʥʘʣʫ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʚ ʢʘʙʝʣʽ; 

ï ʩʢʣʘʜʘʥʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʧʨʦʧʦʟʠʮʽʾ/ʧʨʦʝʢʪʫ; 

ï ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʫ ʽʟ ʟʘʤʦʚʥʠʢʦʤ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ɿʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨ çɺʠʩʦʪʘ ʮʽʣʽè (Target height) ʫ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʢʘʤʝʨʠ ʽ 
ʷʢ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʭʦʨʦʥʠ ʧʝʨʠʤʝʪʨʘ (ʥʘʧʨʠʢʣʘʜ, ʧʘʨʢʘʥʫ)?  

2. ʗʢʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʦʶ ʧʨʠ ʨʫʯʥʽʡ ʟʤʽʥʽ 
ʟʥʘʯʝʥʥʷ çʂʫʪʘ ʦʛʣʷʜʫè (Angle of view)?  

3. ʗʢʽ ʜʚʘ ʩʧʦʩʦʙʠ (ʢʦʤʙʽʥʘʮʽʾ ʢʣʘʚʽʰ/ʤʠʰʽ) ʽʩʥʫʶʪʴ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʝʩʣʝʥʥʷʤ ʥʘ 
ʚʢʣʘʜʮʽ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè (Site Plan)?  

4. ʗʢʽ ʜʽʾ ʟ ʟʦʙʨʘʞʝʥʥʷʤ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʫ ʚʽʢʥʽ ç3D ʚʠʜè?  

5. ʗʢʽ ʪʠʧʠ ʙʘʟʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʙʣʦʢʽʚ ʤʦʞʥʘ ʜʦʜʘʪʠ ʥʘ ʧʣʘʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʽʥʩʪʨʫʤʝʥʪ çɼʦʜʘʪʠ ʙʣʦʢè, ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʪʽʥ ʪʘ ʧʝʨʝʰʢʦʜ?  

6. ʗʢʽ ʪʠʧʠ ʦʙôʻʢʪʽʚ ʧʨʦʧʦʥʫʻ ʽʥʩʪʨʫʤʝʥʪ çɼʦʜʘʪʠ ʪʝʩʪʦʚʠʡ ʦʙôʻʢʪè ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ?  

7. ʗʢ ʧʨʘʮʶʻ ʽʥʩʪʨʫʤʝʥʪ çʐʪʘʤʧè ʽ ʷʢʠʡ ʘʣʛʦʨʠʪʤ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʢʦʧʽʡ ʚʞʝ ʨʦʟʤʽʱʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ?  

8. ʗʢʽ ʝʬʝʢʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʽʤʽʪʫʚʘʪʠ ʚ 3D-ʚʽʢʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ (ʥʘʟʚʽʪʴ ʤʽʥʽʤʫʤ 3)?  

9. ʗʢʫ ʧʨʘʢʪʠʯʥʫ ʢʦʨʠʩʪʴ ʜʘʻ ʚʢʣʶʯʝʥʥʷ ʨʝʞʠʤʫ çʈʝʘʣʴʥʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 
ʢʘʤʝʨʠè ʧʨʠ ʧʝʨʝʛʣʷʜʽ 3D-ʤʦʜʝʣʽ?  

10. ʑʦ, ʦʢʨʽʤ ʪʠʧʽʚ ʢʘʙʝʣʽʚ, ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʪʘ ʜʦʜʘʪʠ ʜʦ ʧʨʦʝʢʪʫ ʤʝʥʶ ʽʥʩʪʨʫʤʝʥʪʫ 
çɼʦʜʘʪʠ ʢʘʙʝʣʴè?  

 

ʃʽʪʝʨʘʪʫʨʘ: [3, 4]. 
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ʊʝʤʘ 4. ɽʪʘʧʠ ʝʩʢʽʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ IP VIDEO SYSTEM DESIGN TOOL 

 

ʇʣʘʥ: 

ï ʬʦʨʤʫʚʘʥʥʷ ʬʘʡʣʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʙʦ ʢʨʝʩʣʝʥʠʢʘ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʫ ʧʽʜʢʣʘʜʢʠ; 

ï ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʚʠʙʽʨ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʪʘ ʧʽʜʙʽʨ ʾʾ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʛʦ ʙʽʪʨʝʡʪʘ ʟ ʢʘʤʝʨ ʽ ʧʽʜʙʽʨ ʻʤʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ʘʨʭʽʚʫ; 

ï ʩʢʣʘʜʘʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʞʫʨʥʘʣʫ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʚ ʢʘʙʝʣʽ.  

 

ʌʦʨʤʫʚʘʥʥʷ ʬʘʡʣʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʙʦ ʢʨʝʩʣʝʥʥʷ ʦʙô̒ ʢʪʘ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ .JPG, .BMP, .JPEG, .PNG, .PDF, ʘ ʪʘʢʦʞ 

ʢʨʝʩʣʝʥʥʷ ʚ ʬʦʨʤʘʪʽ AutoCAD .DWG, .DXF. 

ʗʢʱʦ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʽʨ 16000ʭ16000 ʪʦʯʦʢ, ʪʦ ʩʣʽʜ ʡʦʛʦ ʟʤʝʥʰʠʪʠ. ʎʝ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ MS Paint, Paint.NET, GIMP. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʫ ʧʽʜʢʣʘʜʢʠ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

1. ɺʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʥʘ ʨʦʟʤʽʯʝʥʽʡ ʦʙʣʘʩʪʽ ʚʢʣʘʜʢʠ çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè ʪʘ 

ʦʙʨʘʪʠ ʧʫʥʢʪ çɿʘʚʘʥʪʘʞʠʪʠ ʢʘʨʪʠʥʢʫè (ʨʠʩ. 4.1). 

 

 
ʈʠʩʫʥʦʢ 4.1 ï ʇʨʠʢʣʘʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʬʘʡʣʫ 

ʧʽʜʢʣʘʜʢʠ 

 

 

2. ɸʢʪʠʚʽʟʫʚʘʪʠ ʢʦʤʘʥʜʫ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʧʽʢʪʦʛʨʘʤʫ çʇʽʜʢʣʘʜʢʘè ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

çʇʣʘʥ ʤʽʩʮʝʚʦʩʪʽè (ʨʠʩ. 4.2). 

 

 
ʈʠʩʫʥʦʢ 4.2 ï ʇʨʠʢʣʘʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʬʘʡʣʫ 

ʧʽʜʢʣʘʜʢʠ 
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ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʢʣʘʜʢʠ ʧʨʦʛʨʘʤʘ ʟʘʧʨʦʧʦʥʫʻ ʚʘʤ ʟʤʘʩʰʪʘʙʫʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʝ 

ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʣʽʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʚʢʘʟʘʪʠ ʜʚʽ ʪʦʯʢʠ, ʟ ʚʽʜʦʤʦʶ ʤʽʞ 

ʥʠʤʠ ʚʽʜʩʪʘʥʥʶ. ʇʦʪʽʤ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʮʶ ʚʽʜʩʪʘʥʴ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ çʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʬʦʥʫè (ʨʠʩ. 4.3), ʱʦ ʟô̫ ʚʠʪʴʩʷ ʽ ʥʘʪʠʩʥʽʪʴ ʆʂ. 

 

 
ʈʠʩʫʥʦʢ 4.3 ï ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʤʘʩʰʪʘʙʫʚʘʥʥʷ ʬʦʥʫè 

 

ʑʦʙ ʟʘʙʣʦʢʫʚʘʪʠ ʧʽʜʢʣʘʜʢʫ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʟʤʽʥ, ʧʦʪʨʽʙʥʦ ʟ ʢʦʥʪʝʢʩʥʦʛʦ ʤʝʥʶ ʦʙʨʘʪʠ 

ʢʦʤʘʥʜʫ çɿʘʙʣʦʢʫʚʘʪʠ ʪʫʪè. 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʄʦʜʝʣʴ ʦʙô̒ ʢʪʘ ʪʠʧʫ ʙʫʜʽʚʣʷ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʥʘ 

ʦʩʥʦʚʽ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʽʜʢʣʘʜʢʠ.  

ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʩʪʽʥʠ ʩʪʚʦʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çʮʝʛʣʷʥʘ ʩʪʽʥʘè, 

çʪʦʚʩʪʘ ʮʝʛʣʷʥʘ ʩʪʽʥʘè ʪʘ çʟʘʢʨʫʛʣʝʥʘ ʮʝʛʣʷʥʘ ʩʪʽʥʘè, ʘ ʧʝʨʝʛʦʨʦʜʢʠ ï çʦʬʘʨʙʦʚʘʥʘ ʩʪʽʥʘè. 

ɸʢʪʠʚʽʟʫʚʘʚʰʠ ʥʝʦʙʭʽʜʥʫ ʢʦʤʘʥʜʫ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʥʘ ʧʣʘʥʽ ʧʝʨʰʫ ʪʦʯʢʫ ʩʪʽʥʠ ʥʘ 

ʧʽʜʢʣʘʜʮʽ ʘ ʧʦʪʽʤ ʜʨʫʛʫ ʪʦʯʢʫ. ʇʽʩʣʷ ʟʘʜʘʥʥʷ ʜʨʫʛʦʾ ʪʦʯʢʠ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʟʘʚʝʨʰʠʪʴʩʷ. 

ʇʦʙʫʜʦʚʘ ʯʽʪʢʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʫʪʨʠʤʘʥʥʷ 

ʢʣʘʚʽʰʠ Shift. ʑʦʙ ʢʦʞʥʦʛʦ ʨʘʟʫ ʥʝ ʘʢʪʠʚʽʟʦʚʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʫ ʢʦʤʘʥʜʫ ʽ ʟʜʽʡʩʥʶʚʘʪʠ 

ʙʝʟʧʝʨʝʨʚʥʫ ʧʦʙʫʜʦʚʫ ʽʜʝʥʪʠʯʥʠʭ ʩʪʽʥ ʧʦʪʨʽʙʥʦ ʫ ʧʦʜʘʣʴʰʦʤʫ ʟʘʩʪʦʩʫʚʘʪʠ ʢʦʤʘʥʜʫ 

çʰʪʘʤʧè. ɿʘʚʝʨʰʝʥʥʷ ʢʦʤʘʥʜʠ çʰʪʘʤʧè ï Esc ʘʙʦ ʧʨʘʚʘ ʢʣʘʚʽʰʘ ʤʠʰʽ. ɺʠʩʦʪʫ ʩʪʽʥ ʟʘʜʘʶʪʴ 

ʫ ʚʽʢʥʽ çʅè. 

ʇʦʙʫʜʦʚʫ ʥʘʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ ï ʚʽʢʥʘ, ʜʚʝʨʽ ʪʦʱʦ ï ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʦʛʽʯʥʦ, 

ʚʢʘʟʫʶʯʠ ʫ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ ʩʪʽʥʠ. ʂʦʧʽʶʚʘʥʥʷ ʽʜʝʥʪʠʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʟʜʽʡʩʥʶʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʻʜʥʘʥʥʷ ʢʣʘʚʽʰ ctrl+c ʪʘ ctrl+v. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʢʣʘʜʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʶʪʴ ʟʘ ʤʽʩʮʝʤ (ʚʠʩʦʪʘ, ʨʽʚʝʥʴ ʚʩʪʘʥʦʚʣʝʥʥʷ).  

ʉʪʚʦʨʠʚʰʠ ʧʦʚʥʽʩʪʶ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ ʚʣʘʰʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʪʘ, ʟʘ ʧʦʪʨʝʙʠ, ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ (ʢʦʤʘʥʜʠ ï ʤʦʜʝʣʴ ʤʝʙʣʽ, ʤʦʜʝʣʴ ʘʚʪʦʤʦʙʽʣʷ, 

ʤʦʜʝʣʴ ʜʝʨʝʚʘ, ʪʝʩʪʦʚʽ ʤʦʜʝʣʽ ʣʶʜʝʡ). ʎʽ ʦʙô̒ ʢʪʠ ʤʦʞʥʘ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʤʽʩʪʠʪʠ ʯʠ 

ʧʦʚʝʨʥʫʪʠ, ʦʪʨʠʤʘʚʰʠ ʧʦʪʨʽʙʥʠʡ ʨʘʢʫʨʩ. 

ɺʠʙʽʨ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʪʘ ʧʽʜʙʽʨ ʾʾ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʧʦʪʨʽʙʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʤʝʨʠ ʽ ʤʽʩʮʝ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʣʷ ʟʘʜʘʥʦʾ ʟʦʥʠ ʦʛʣʷʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʾʚ ʨʽʰʝʥʥʷ ʮʽʣʴʦʚʦʾ ʟʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʆʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ: ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʽ ʢʫʪʠ, ʧʽʜ ʷʢʠʤʠ ʤʝʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʢʘʜʨ. ɺʘʞʣʠʚʽ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʪʘʢ ʽ ʚʝʨʪʠʢʘʣʴʥʽ ʢʫʪʠ ï ʯʠʤ ʚʦʥʠ ʤʝʥʰʽ 

(ʦʙô̒ ʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʘʜʨʽ ʥʘʧʨʦʪʠ ʢʘʤʝʨʠ, ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʜʦ ʦʙô̒ ʢʪʘ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʡ) ï ʪʠʤ ʡʤʦʚʽʨʥʽʩʪʴ ʨʽʰʝʥʥʷ ʮʽʣʴʦʚʦʾ ʟʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʠʱʘ. ɭ ʡ ʽʥʰʽ ʢʨʠʪʝʨʽʾ ï ʥʘʧʨʠʢʣʘʜ ʩʪʫʧʽʥʴ çʟʤʘʟʫʚʘʥʥʷè ʟʦʙʨʘʞʝʥʥʷ ʨʫʭʦʤʦʾ ʮʽʣʽ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʩʦʪʘ ʽ ʪʠʧ 

ʦʙô̒ ʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʤʦʞʝʤʦ ʣʝʛʢʦ 

ʟʤʽʥʶʚʘʪʠ ʚʽʜʩʪʘʥʴ ʜʦ ʮʽʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚʽʜʜʘʣʷʶʯʠ ʢʘʤʝʨʫ ʚʽʜ ʦʙô̒ ʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʚʠʙʠʨʘʶʯʠ ʜʦʚʛʦʬʦʢʫʩʥʠʡ ʦʙô̒ ʢʪʠʚ) ʽ ʰʠʨʠʥʫ ʟʦʥʠ ʦʛʣʷʜʫ (ʚʠʙʠʨʘʶʯʠ ʚʫʟʴʢʽ ʤʽʩʮʷ ʥʘ 

ʦʙô̒ ʢʪʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʣʴʦʚʦʾ ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ). 

ʋ ʧʨʦʛʨʘʤʽ IP video system design tool ʤʦʞʥʘ ʣʝʛʢʦ ʚʨʘʭʫʚʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʦʙʯʠʩʣʠʪʠ ʽ 

ʛʨʘʬʽʯʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʘʙʦ ʚʣʘʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʨʽʰʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʟʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʨʠʩ. 4.4), ʨʦʟʨʘʭʫʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʽ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʢʫʪʠ, ʧʽʜ ʷʢʠʤʠ ʦʙô̒ ʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʪʨʘʧʣʷʻ ʚ ʢʘʜʨ. ʆʙʯʠʩʣʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʫʪʠ ʦʛʣʷʜʫ 

ʢʘʤʝʨʠ ʜʣʷ ʦʙʨʘʥʦʛʦ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʧʽʜʽʙʨʘʪʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʢʘʤʝʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ, ʨʦʟʤʽʨ ʤʘʪʨʠʮʽ. ʉʧʨʦʙʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʽʩʮʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ, ʦʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ. 

 

 
ʈʠʩʫʥʦʢ 4.4 ï  ʂʨʠʪʝʨʽʾ ʚʠʨʽʰʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʜʘʯ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʪʝ, ʥʘʩʢʽʣʴʢʠ 

ʜʦʙʨʝ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽ ʚ ʽʜʝʘʣʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽʟ ʚʽʜʝʦʟʘʧʠʩʫ ʣʶʜʠʥʫ, ʱʦ ʚʭʦʜʠʪʴ ʘʙʦ 

ʚʠʭʦʜʠʪʴ ʟ ʜʚʝʨʝʡ. ʋ ʨʘʟʽ ʷʢʱʦ ʙʽʣʷ ʜʚʝʨʝʡ ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʣʶʜʠʥʠ, ʪʦʙʪʦ ʚ ʮʴʦʤʫ ʤʽʩʮʽ ʚ ʧʨʦʛʨʘʤʽ ʥʝ ʚʠʜʥʦ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ʟʦʥʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

ɯʩʥʫʶʪʴ ʪʨʠ ʰʣʷʭʠ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ: 

ï ʨʦʟʪʘʰʫʚʘʪʠ ʢʘʤʝʨʫ ʙʣʠʞʯʝ ʜʦ ʜʚʝʨʝʡ; 

ï ʟʨʦʙʠʪʠ ʟʦʥʫ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʚʫʞʯʦʶ; 

ï ʚʠʙʨʘʪʠ ʢʘʤʝʨʫ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ʇʨʠ ʚʠʙʦʨʽ ʤʽʩʮʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ ʩʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʤʦʤʝʥʪʠ: 

ï ʤʦʞʣʠʚʘ ʧʦʷʚʘ ʽʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʷ ʥʘ ʜʝʨʝʚʘʭ ʚ ʽʥʰʫ ʧʦʨʫ ʨʦʢʫ. ʊʨʝʙʘ ʪʘʢʦʞ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʝʨʝʚʘ ʽ ʢʫʱʽ ʤʦʞʫʪʴ ʚʠʨʦʩʪʠ; 

ï ʤʦʞʣʠʚʘ ʧʦʷʚʘ ʩʪʦʨʦʥʥʽʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷ, 

ʦʜʝʨʞʫʚʘʥʝ ʢʘʤʝʨʦʶ; 

ï ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʜʥʷ ʽ ʩʝʟʦʥʫ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠ ʚʽʜʙʣʠʩʢʠ ʘʙʦ 

ʥʝʩʧʨʦʤʦʞʥʝ ʩʪʚʦʨʠʪʠ ʜʦʩʪʘʪʥʽʭ ʫʤʦʚ ʦʩʚʽʪʣʝʥʦʩʪʽ; 
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ï ʚ̔ ʢʥʘ, ʙʫʜʽʚʣʽ, ʚʦʜʘ ʘʙʦ ʽʥʰʽ ʩʚʽʪʣʦʚʽʜʙʠʚʘʶʯʽ ʦʙô̒ ʢʪʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʩʚʽʯʝʥʥʷ 

ʽ ʧʦʛʽʨʰʠʪʠ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ; 

ï ʘʢʪʠʚʥʽʩʪʴ ʩʮʝʥʠ: ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʫ ʧʦʷʚʫ ʪʠʤʯʘʩʦʚʠʭ ʘʙʦ ʥʦʚʠʭ 

ʦʙô̒ ʢʪʽʚ ʚ ʟʦʥʽ ʦʛʣʷʜʫ ʢʘʤʝʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ ʟʦʥʫ ʦʛʣʷʜʫ; 

ï ʫ ʨʘʟʽ ʷʢʱʦ ʢʘʤʝʨʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʝʡ, ʾʾ ʩʣʽʜ 

ʨʦʟʤʽʩʪʠʪʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ʚʠʩʦʪʽ ʛʦʣʦʚʠ ʣʶʜʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʙʫʜʝ 

ʨʦʟʛʣʷʥʫʪʦ ʜʘʣʽ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʤʘʥʜʦʶ çʜʦʜʘʪʠ ʢʘʤʝʨʫè. ɼʘʥʘ ʢʦʤʘʥʜʘ  ʤʘʻ 

ʚʠʧʘʜʘʶʯʝ ʤʝʥʶ ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʦʙʨʘʪʠ ʢʦʥʢʨʝʪʥʠʡ ʪʠʧ ʢʘʤʝʨʠ (ʢʫʧʦʣʴʥʘ, ʧʦʚʦʨʦʪʥʘ ʪʦʱʦ). 

ʋ ʜʝʤʦ-ʚʝʨʩʽʾ ʤʦʞʥʘ ʜʦʜʘʪʠ ʪʽʣʴʢʠ 5-ʪʴ ʢʘʤʝʨ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʚʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠ ʜʦ ʦʙô̒ ʢʪʘ 

ʽ ʰʠʨʠʥʫ ʟʦʥʠ ʦʛʣʷʜʫ ʢʘʤʝʨʠ, ʨʫʭʘʶʯʠ ʢʦʣʴʦʨʦʚʽ ʢʫʪʦʚʽ ʤʘʨʢʝʨʠ ʤʠʰʝʶ. 

ʋ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ ʝʢʨʘʥʫ ʨʦʟʪʘʰʦʚʘʥʘ ʧʘʥʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʢʘʤʝʨʠ. ʊʫʪ ʤʦʞʥʘ 

ʟʤʽʥʠʪʠ ʚʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ, ʚʠʙʨʘʚʰʠ ʥʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʟ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ ʘʙʦ 

ʥʘʙʨʘʚʰʠ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʥʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʦʪʨʠʤʘʪʠ ʢʘʤʝʨʫ, ʷʢʘ ʧʽʜʭʦʜʠʪʴ 

ʚʠʤʦʛʘʤ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ: ʨʦʟʤʽʨ ʤʘʪʨʠʮʽ ʢʘʤʝʨʠ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ, ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʦʙô̒ ʢʪʠʚʘ ʚ ʤʽʣʽʤʝʪʨʘʭ ʽ ʜʦʟʚʽʣ ʢʘʤʝʨʠ. 

ʋ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ ʧʨʦʛʨʘʤʠ ʨʦʟʪʘʰʦʚʘʥʘ ʛʨʫʧʘ ʧʘʨʘʤʝʪʨʽʚ çɿʦʥʘ ʦʛʣʷʜʫ 

ʢʘʤʝʨʠè. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ çɺʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠè, ʤʦʞʥʘ ʟʘʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʤʝʪʨʽʚ ʚʽʜ 

ʢʘʤʝʨʠ ʜʦ ʦʙô̒ ʢʪʘ. ʇʘʨʘʤʝʪʨ çɺʠʩʦʪʘè ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʩʦʪʫ ʦʙô̒ ʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʨʠ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʽʚ çɺʠʩʦʪʘ ʟʦʥʠ ʦʛʣʷʜʫè, çɺʽʜʩʪʘʥʴ ʚʽʜ ʢʘʤʝʨʠè ʘʙʦ çɺʠʩʦʪʘ 

ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠè ʧʨʦʛʨʘʤʘ ʧʝʨʝʨʘʭʫʻ ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʘʨʘʤʝʪʨʘ çʐʠʨʠʥʠ ʟʦʥʠ ʦʛʣʷʜʫè ï ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʨʦʙʠʪʠ ʟʦʥʫ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʰʠʨʰʫ ʘʙʦ ʚʫʞʯʫ. 

ʆʩʪʘʥʥʽʡ ʧʘʨʘʤʝʪʨ ï ʮʝ çɺʠʩʦʪʘ ʥʠʞʥʴʦʾ ʤʝʞʽè. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ɺʠ ʤʦʞʝʪʝ ʟʘʜʘʪʠ 

ʚʠʩʦʪʫ ʟʦʥʠ ʦʛʣʷʜʫ ʱʦʜʦ ʚʠʩʦʪʠ ʧʦʩʪʘʪʽ. 

ʇʨʠ ʟʤʽʥʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʚʠʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʘʙʦ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ 

ʦʙô̒ ʢʪʠʚʘ, ʟʥʘʯʝʥʥʷ ʥʘ ʧʘʥʝʣʽ çɿʦʥʘ ʦʛʣʷʜʫ ʢʘʤʝʨʠè ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ.  

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʟʘʢʽʥʯʠʣʠ ʨʦʙʦʪʫ ʱʦʜʦ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʚʠʨʦʙʥʠʢʘ ʽ 

ʤʦʜʝʣʴ ʢʘʤʝʨʠ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʽʙʥʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʨʦʛʨʘʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʬʽʣʴʪʨʫʚʘʪʠ ʢʘʤʝʨʠ ʧʦ ʚʠʨʦʙʥʠʢʫ, ʪʠʧʫ ʢʘʤʝʨʠ, ʨʦʟʤʽʨʦʤ ʤʘʪʨʠʮʽ ʽ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ. 

ɺ ʙʘʟʽ ʜʘʥʠʭ ʧʨʦʛʨʘʤʠ (ʨʠʩ. 4.5) ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ 18000 ʤʦʜʝʣʝʡ ʢʘʤʝʨ. ʂʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʜʦʜʘʚʘʪʠ ʤʦʜʝʣʽ ʢʘʤʝʨ ʚ ʙʘʟʫ ʜʘʥʠʭ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ʂʨʽʤ ʮʴʦʛʦ ʧʨʦʛʨʘʤʘ ʧʨʦʧʦʥʫʻ ʬʫʥʢʮʽʾ 

ʜʣʷ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʯʘʩʪʠʥʠ ʢʘʤʝʨ ʟ ʙʘʟʠ ʜʘʥʠʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʬʫʥʢʮʽʡ ʢʦʤʧʘʥʽʷ 

ʫʩʪʘʥʦʚʥʠʢ ʘʙʦ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʫ ʩʝʙʝ ʥʘʙʽʨ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʘʤʝʨ ʽ ʣʝʛʢʦ ʦʙʤʽʥʶʚʘʪʠʩʷ ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʩʧʠʩʢʘʤʠ ʚʽʜʝʦʢʘʤʝʨ ʤʽʞ ʩʚʦʾʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʛʦ ʙʽʪʨʝʡʪʘ ʟ ʢʘʤʝʨ ʽ ʧʽʜʙʽʨ ʻʤʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ʘʨʭʽʚʫ. ʋ ʧʨʦʛʨʘʤʽ IP video system design tool ʤʦʞʥʘ ʰʚʠʜʢʦ ʽ 

ʪʦʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʙʽʪʨʝʡʪ ʟ ʢʘʤʝʨ ʽ ʥʝʦʙʭʽʜʥʫ ʻʤʥʽʩʪʴ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ʘʨʭʽʚʫ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʦʛʦ 

ʧʦʪʦʢʫ ʟ ʢʘʤʝʨ ʥʝ ʧʦʪʨʽʙʥʦ ʥʘʙʠʨʘʪʠ ʚʨʫʯʥʫ, ʘ ʜʦʩʪʘʪʥʴʦ ʩʢʦʧʽʶʚʘʪʠ ʟ ʥʘʣʘʰʪʫʚʘʥʴ ʧʨʦʝʢʪʫ. 

ʇʘʨʘʤʝʪʨʠ ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʠʩʫ ʪʘʢʦʞ ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʢʘʤʝʨʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʣʦʢʘʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʦʙô̒ ʢʪʘ ʽ ʚʠʙʨʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʶ ʩʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 



34 

 

 
ʈʠʩʫʥʦʢ 4.5 ï ɹʘʟʘ ʜʘʥʠʭ ʚʽʜʝʦʢʘʤʝʨ ʚ IP video system design tool 

 

 
ʈʠʩʫʥʦʢ 4.6 ï ɺʢʣʘʜʢʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʫ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

 

ʇʘʨʘʤʝʪʨʠ ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʠʩʫ ʪʘʢʦʞ ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʢʘʤʝʨʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʣʦʢʘʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʦʙô̒ ʢʪʘ ʽ ʚʠʙʨʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʶ ʩʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 

ʉʧʨʦʱʝʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʽʩʮʷ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ ʚʠʛʣʷʜʘʻ ʪʘʢ: 
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ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ (ʤʝʛʘʙʽʪ ʟʘ ʩʝʢʫʥʜʫ) = ʩʨʝʜʥʽʡ ʨʦʟʤʽʨ ʢʘʜʨʘ (ʂɹ) * 1024 * 8 * FPS * 

ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ / 1000000, 

ʦʙʩʷʛ ʚʽʜʝʦʘʨʭʽʚʫ (ɻɹ) = ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ*ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ*24*60* 60/1000. 

 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʦʪʨʠʤʫʻʤʦ ʜʝʩʷʪʢʦʚʽ ʛʽʛʘʙʘʡʪʠ (10 ʚ ʜʝʚô̫ ʪʽʡ ʩʪʝʧʝʥʽ, ʘ ʥʝ 2 ʚ 

ʪʨʠʜʮʷʪʽʡ ʩʪʝʧʝʥʽ), ʪʦʙʪʦ ʪʽ ʛʽʛʘʙʘʡʪʠ ʷʢʽ ʚʢʘʟʫʶʪʴ ʚʠʨʦʙʥʠʢʠ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʧʨʠ 

ʤʘʨʢʫʚʘʥʥʽ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. 

IP Video System Design Tool ʤʦʞʝ ʦʙʯʠʩʣʠʪʠ ʷʢ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʢʘʜʨʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ ʢʦʤʧʨʝʩʽʾ MJPEG, H.264, MPEG-4 (ʽ JPEG 2000 ʧʦʯʠʥʘʶʯʠ ʽʟ ʚʝʨʩʽʾ 7) ʽ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʜʝʦʢʘʤʝʨʠ, ʪʘʢ ʽ ʧʽʜʨʘʭʫʚʘʪʠ ʚʩʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ. 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʚʽʜʝʦʘʨʭʽʚʫ ʪʘ ʚʠʤʦʛ ʜʦ ʣʦʢʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ʜʣʷ ʤʝʨʝʞʝʚʠʭ IP ʢʘʤʝʨ ʧʦʪʨʽʙʥʦ ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʥʘ ʚʢʣʘʜʢʫ çʊʨʘʬʽʢ ʽ ʦʙʩʷʛ ʜʠʩʢʘè. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʫ ʚʽʜʝʦʘʨʭʽʚʫ ʪʘ ʦʮʽʥʢʠ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ, ʚ ʤʽʥʽʤʘʣʴʥʦʤʫ 

ʦʙʩʷʟʽ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ï ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ ʟʽ ʩʧʠʩʢʫ ʚ ʩʪʦʚʧʮʽ çresolutionè; 

ï ʪʠʧ ʚʽʜʝʦʢʦʤʧʨʝʩʽʾ ʚ ʩʪʦʚʧʮʽ çcompressionè; 

ï ʚhʠʜʢʽʩʪʴ ʚʽʜʝʦʧʦʪʦʢʫ (ʯʠʩʣʦ ʢʘʜʨʽʚ ʟʘ ʩʝʢʫʥʜʫ) ʚ ʩʪʦʚʧʮʽ FPS; 

ï ʢ̔ ʣʴʢʽʩʪʴ ʢʘʤʝʨ ʟ ʚʠʱʝʚʢʘʟʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

ï ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʝʦʟʘʧʠʩʽʚ ʚ ʜʥʷʭ. 

ʇʨʠ ʮʴʦʤʫ ʙʫʜʝ ʨʦʟʨʘʭʦʚʘʥʠʡ ʽ ʚʽʜʦʙʨʘʞʝʥʠʡ ʚ ʧʦʪʦʯʥʦʤʫ ʨʷʜʢʫ çʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ, 

ʄʙ/ʩè ʽ ʨʦʟʤʽʨ ʚʽʜʝʦʘʨʭʽʚʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʝʦʟʘʧʠʩʽʚ ʜʘʥʦʾ ʛʨʫʧʠ ʢʘʤʝʨ çʦʙʩʷʛ, ɻɹè. 

ɼʦʜʘʪʢʦʚʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʠʡ ʙ̔ ʪʨʝʡʪ ʢʦʞʥʦʾ ʢʘʤʝʨʠ, ʽ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʢʘʜʨʘ, ʂɹ. 

ʉʫʤʘʨʥʠʡ ʨʦʟʤʽʨ ʚʽʜʝʦʘʨʭʽʚʫ ʽ ʟʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ 

ʥʠʞʥʽʡ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʘʤʝʨʘ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʷʢʘ ʚʽʜʩʫʪʥʷ ʚ ʩʧʠʩʢʫ, ʪʦ ʾʾ 

ʤʦʞʥʘ ʜʦʜʘʪʠ ʚ ʧʨʦʛʨʘʤʫ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʽʢʥʽ, ʚʠʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʤʝʥʶ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʚ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜʦʤʦ ʪʦʯʥʠʡ ʙʽʪʨʝʡʪ ʢʘʤʝʨʠ, ʯʠ ʩʝʨʝʜʥʽʡ 

ʨʝʘʣʴʥʠʡ (ʚʠʤʽʨʷʥʠʡ) ʨʦʟʤʽʨ ʢʘʜʨʫ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ ʚʚʝʩʪʠ ʜʘʥʽ ʧʘʨʘʤʝʪʨʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʝ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʘʥʠʭ ʚʚʝʜʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʥʘʯʝʥʥʷʭ. 

IP video system design tool ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʚʠʧʘʜʢʠ. 

ʅʘʧʨʠʢʣʘʜ ʷʢʱʦ ʟʘʧʠʩ ʚʝʜʝʪʴʩʷ ʟʘ ʨʦʟʢʣʘʜʦʤ, ʘʙʦ ʞ ʷʢʱʦ ʫ ʚʠʟʥʘʯʝʥʽ ʛʦʜʠʥʠ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʥʽʢʦʛʦ ʥʝʤʘʻ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʚʚʝʩʪʠ ʚ ʧʨʦʛʨʘʤʫ ʨʦʟʢʣʘʜ ʟʘʧʠʩʠ ʽ ʩʝʨʝʜʥʶ ʘʢʪʠʚʥʽʩʪʴ ʚ 

ʧʝʚʥʽ ʛʦʜʠʥʠ. 

ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʢʦʥʘʡʪʝʩʷ ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʦʚʧʝʮʴ çʟʘʧʠʩ %è ʪʘ ʥʘʪʠʩʥʽʪʴ ʥʘ 

ʢʥʦʧʢʫ ç...è. ʗʢʱʦ ʜʘʥʠʡ ʩʪʦʚʧʝʮʴ ʥʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʦ ʢʣʘʮʥʽʪʴ ʚ ʨʷʜʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ çɺʽʜʦʙʨʘʞʘʪʠ/ʇʨʠʭʦʚʘʪʠ ʩʪʦʚʧʮʽè. 

ʋ ʚʽʢʥʽ çʟʘʧʠʩ %è ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥʽʡ ʚʽʜʩʦʪʦʢ ʯʘʩʫ ʜʦʙʠ ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʧʠʩ, ʜʣʷ ʮʴʦʛʦ ʚʚʝʜʽʪʴ ʨʦʟʢʣʘʜ ʨʦʙʦʪʠ ʦʙô̒ ʢʪʘ (ʢʥʦʧʢʘ çʜʦʜʘʪʠ ʽʥʪʝʨʚʘʣè) ʽ 

ʚʢʘʞʽʪʴ ʧʨʠʙʣʠʟʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʚ ʨʘʟʽ ʷʢʱʦ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʠʩʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʝʪʝʢʪʦʨ ʨʫʭʫ. ʋ ʨʘʟʽ ʞ ʧʦʩʪʽʡʥʦʛʦ ʟʘʧʠʩʫ ʩʣʽʜ ʚʢʘʟʘʪʠ ʘʢʪʠʚʥʽʩʪʴ 100%. 

ɼʦʜʘʪʢʦʚʦ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʦʮʽʥʢʠ ʪʨʘʬʽʢʫ ʜʣʷ ʧʦʪʦʢʦʚʠʭ ʤʝʪʦʜʽʚ ʚʽʜʝʦʢʦʤʧʨʝʩʽʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʦʚʧʝʮʴ çʨʫʭ %è, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʢʦʨʝʛʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʤʧʨʝʩʽʾ ʜʣʷ 

ʩʮʝʥ ʟ ʙʽʣʴʰʠʤ ʯʠ ʤʝʥʰʠʤ ʯʠʩʣʦʤ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪ ʤʦʞʝ ʙʫʪʠ ʩʢʦʧʽʡʦʚʘʥʠʡ ʚ Microsoft Word, Excel ʘʙʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Open Office ʯʝʨʝʟ ʙʫʬʝʨ ʦʙʤʽʥʫ (ʧʨʘʚʘ ʢʥʦʧʢʘ ʤʠʰʽ, ʧʫʥʢʪ ʤʝʥʶ çʢʦʧʽʶʚʘʪʠ 

ʢʘʤʝʨʠè). ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʫʢʚ ʢʠʨʠʣʠʮʽ ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʚ ʦʙʦʭ ʧʨʦʛʨʘʤʘʭ 

ʚʢʣʶʯʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʨʦʟʢʣʘʜʢʘ ʢʣʘʚʽʘʪʫʨʠ. 

ʉʢʣʘʜʘʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʞʫʨʥʘʣʫ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʚ ʢʘʙʝʣʽ. ʇʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʤʝʨ ʧʦʪʨʽʙʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ: 

ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨ, ʤʝʨʝʞʝʚʠʡ ʢʦʤʫʪʘʪʦʨ, ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ, ʙʝʟʜʨʦʪʦʚʘ ʪʦʯʢʘ ʜʦʩʪʫʧʫ, ʈʦɽ 

ʽʥʞʝʢʪʦʨ, ʩʝʨʚʝʨʥʘ ʩʪʽʡʢʘ ʪʦʱʦ. ɼʣʷ ʮʴʦʛʦ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ çʦʙʣʘʜʥʘʥʥʷè ʧʦʪʨʽʙʥʦ 
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ʦʙʨʘʪʠ ʪʝ, ʷʢʝ ʧʣʘʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʽ ʚʢʘʟʘʪʠ ʤʽʩʮʝ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʘʥʽ. 

ɺʩʝ ʨʦʟʪʘʰʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ CCTV ʟô̒ ʜʥʫʶʪʴ, ʦʙʨʘʚʰʠ ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʢʘʙʝʣ ʁ ʟ 

ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ çʪʠʧ ʢʘʙʝʣèʁ: ʚʠʪʘ ʧʘʨʘ, ʢʦʤʙʽʥʦʚʘʥʠʡ ʢʦʘʢʩʽʘʣʴʥʠʡ, ʦʧʪʦʚʦʣʦʢʥʦ, 

ʢʘʙʝʣʴ ʞʠʚʣʝʥʥʷ. ʆʨʪʦʛʦʥʘʣʴʥʝ ʧʨʦʢʣʘʜʘʥʥʷ ʢʘʙʝʣ ʁ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʫʪʨʠʤʘʥʥʷ 

ʢʣʘʚʽʰʠ çshiftè. 

ʗʢʱʦ ʧʦʩʪʘʥʝ ʧʦʪʨʝʙʘ ʫ ʧʦʜʦʚʞʝʥʥʽ ʢʘʙʝʣ,ʁ ʪʦ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ ʦʙʨʘʪʠ ʢʦʤʘʥʜʫ çʜʦʜʘʪʠ ʧʦʚʦʨʽʪè. ʋ ʨʝʟʫʪʘʪʽ ʚ ʪʦʤʽ ʤʽʩʮʽ ʜʝ ʙʫʣʦ ʘʢʪʠʚʽʟʦʚʘʥʫ ʮʶ 

ʢʦʤʘʥʜʫ ʟô̫ ʚʠʪʴʩʷ ʥʦʚʠʡ ʚʽʜʨʽʟʦʢ ʢʘʙʝʣ ʁ ʽ ʤʘʨʢʝʨ ʧʦʚʦʨʦʪʫ. ʋʪʨʠʤʫʶʯʠ ʦʩʪʘʥʥʽʡ 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʮʽ ʥʘ ʧʣʘʥʽ. 

ʋ ʥʠʟʫ ʨʦʙʦʯʦʾ ʟʦʥʠ çʧʣʘʥʫ ʤʽʩʮʝʚʦʩʪʽè ʨʦʟʪʘʰʦʚʘʥʦ ʪʘʙʣʠʮʶ ʩʧʝʮʠʬʽʢʘʮʽʾ ʢʘʙʝʣʽʚ, 

ʜʝ ʚʢʘʟʘʥʦ ʾʭ ʜʦʚʞʠʥʫ ʪʘ ʜʦʧʫʩʢ ʥʘ ʥʝʾ. ʉʬʦʨʤʦʚʘʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʫ 

PDF-ʬʘʡʣ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ ʧʽʜʦʩʥʦʚʠ ʧʽʜʪʨʠʤʫʻ IP Video System Design Tool ʜʣʷ ʽʤʧʦʨʪʫ 
ʧʣʘʥʽʚ ʧʦʚʝʨʭʽʚ ʪʘ ʟʦʚʥʽʰʥʽʭ ʜʽʣʷʥʦʢ?  

2. ʗʢ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʘʩʰʪʘʙʫ ʽʤʧʦʨʪʦʚʘʥʦʾ ʧʽʜʦʩʥʦʚʠ, ʷʢʱʦ ʥʘ 
ʧʣʘʥʽ ʻ ʣʠʰʝ ʦʜʥʘ ʚʽʜʦʤʘ ʚʽʜʩʪʘʥʴ (ʥʘʧʨʠʢʣʘʜ, ʤʽʞ ʜʚʦʤʘ ʢʦʣʦʥʘʤʠ)?  

3. ʋ ʷʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʤʽʱʫʚʘʪʠ ʦʙôʻʢʪʠ ʧʨʠ ʝʩʢʽʟʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ? 

4. ʗʢʽ ʪʨʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʤʝʨʠ ʥʝʦʙʭʽʜʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʜʘʪʠ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 
ʨʦʟʨʘʭʫʥʢʫ ʟʦʥ ʧʦʢʨʠʪʪʷ?  

5. ʗʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çBackground objectsè ʟʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ 

ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʚʠʜʠʤʦʩʪʽ ʪʘ ʟʦʥ ʚʠʷʚʣʝʥʥʷ?  

6. ʇʦʷʩʥʽʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʨʝʞʠʤʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʦʥ çIdentification / Recognition / 
Detection / Monitoringè ʽ ʷʢ ʧʨʦʛʨʘʤʘ ʚʽʟʫʘʣʽʟʫʻ ʾʭ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ.  

7. ʗʢ ʫ ʧʨʦʛʨʘʤʽ ʰʚʠʜʢʦ ʧʝʨʝʚʽʨʠʪʠ ʪʘ ʫʩʫʥʫʪʠ çʤʝʨʪʚʽ ʟʦʥʠè (blind spots) ʥʘ ʧʣʘʥʽ 
ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʚʩʽʭ ʢʘʤʝʨ?  

8. ʗʢʽ ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʻ ʧʨʦʛʨʘʤʘ ʧʨʠ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʦʾ ʤʦʜʝʣʽ 
ʢʘʤʝʨʠ ʟ ʚʙʫʜʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ?  

9. ʗʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ç3D Video Viewè (ʚʽʟʫʘʣʽʟʘʮʽʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʘʤʝʨʠ) 

ʧʝʨʝʚʽʨʠʪʠ ʨʝʘʣʴʥʠʡ ʢʫʪ ʦʛʣʷʜʫ ʪʘ ʧʽʢʩʝʣʽ ʥʘ ʤʝʪʨ ʫ ʢʨʠʪʠʯʥʠʭ ʟʦʥʘʭ?  

10. ʗʢʽ ʟʚʽʪʠ ʪʘ ʜʦʢʫʤʝʥʪʠ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʫʚʘʪʠ ʚ IP Video System Design 
Tool ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʩʢʽʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ? 

 

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ɿʄɯʉʊʆɺʀʁ ʄʆɼʋʃʔ 3. ɺʀʈɯʐɽʅʅʗ ʉʇɽʎʀʌɯʏʅʀʍ ɿɸɺɼɸʅʔ 

ʇʈʆɽʂʊʋɺɸʅʅʗ ɺ IP VIDEO SYSTEM DESIGN TOOL 

 

ʊʝʤʘ 5. ʉʧʝʮʠʬʽʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ (CCTV ) ʤʘʛʘʟʠʥʫ ʯʠ 

ʩʫʧʝʨʤʘʨʢʝʪʫ 

 

ʇʣʘʥ: 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʩʢʣʘʜʘʥʥʷ ʢʦʥʮʝʧʮʽʾ CCTV; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV; 

ï ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV.  

 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺ ʤʘʛʘʟʠʥʽ ʧʦʯʘʩʪʽʰʘʣʠ ʢʨʘʜʽʞʢʠ ʜʦʨʦʛʦʛʦ 

ʪʦʚʘʨʫ. ʅʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʯʦʨʥʠʡ ʩʧʠʩʦʢ ʥʝʜʦʙʨʦʩʦʚʽʩʥʠʭ ʧʦʢʫʧʮʽʚ, ʱʦʙ ʚʥʝʩʪʠ ʚ ʩʪʦʧ-ʣʠʩʪ 

ʩʣʫʞʙʠ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ ʽ ʧʦʯʘʪʠ ʨʦʙʦʪʫ ʟ ʧʨʘʚʦʦʭʦʨʦʥʮʷʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʪʠ 

ʢʨʘʜʽʞʦʢ ʥʝʝʬʝʢʪʠʚʥʝ (ʜʘʥʠʡ ʪʦʚʘʨ ʧʝʨʝʜ ʧʦʢʫʧʢʦʶ ʣʶʜʠ ʜʦʚʛʦ ʨʦʟʛʣʷʜʘʶʪʴ, ʚʠʚʯʘʶʪʴ 

ʝʪʠʢʝʪʢʫ ʽ ʪ.ʧ.), RFID ʤʽʪʢʘ ʣʝʛʢʦ ʚʠʚʦʜʠʪʴʩʷ ʟ ʣʘʜʫ ʧʨʦʬʝʩʽʡʥʠʤ ʟʣʦʜʽʻʤ. ʇʦʪʨʽʙʥʦ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʛʦ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚʠʩʪʫʧʘʻ ʧʣʘʥ ʤʘʛʘʟʠʥʫ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʭʦʜʫ ʜʣʷ ʢʣʽʻʥʪʽʚ, ʟʦʥʠ 

ʚʠʢʣʘʜʢʠ ʪʦʚʘʨʫ ʟʘ ʷʢʠʤ ʧʦʪʨʽʙʥʦ ʩʪʝʞʠʪʠ, ʟʦʥʠ ʢʘʩ (ʨʠʩ. 5.1). 

 

 
ʈʠʩʫʥʦʢ 5.1 ï ʊʠʧʦʚʠʡ ʧʣʘʥ ʤʘʛʘʟʠʥʫ 

 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠʩʷ ʽʟ ʟʦʥʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʟʥʘʯʠʪʴ ʽ ʟ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʤʝʨ, ʧʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ 

ʣʦʛʽʯʥʠʡ ʣʘʥʮʶʞʦʢ ʬʘʢʪʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʠʩʪʝʤʦʶ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ: 

ï ʧʦʢʫʧʝʮʴ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʘʛʘʟʠʥʽ ʚ ʤʦʤʝʥʪ ʩʢʦʻʥʥʷ ʢʨʘʜʽʞʢʠ; 

ï ʧʦʢʫʧʝʮʴ ʚʟʷʚ ʟ ʚʽʪʨʠʥʠ ʪʦʚʘʨ ʽ ʥʝ ʧʦʚʝʨʥʫʚ ʡʦʛʦ ʥʘ ʤʽʩʮʝ; 

ï ʧʦʢʫʧʝʮʴ ʥʝ ʩʧʣʘʪʠʚ ʚʟʷʪʠʡ ʪʦʚʘʨ ʥʘ ʢʘʩʽ. 
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ʊʽʣʴʢʠ ʚ ʨʘʟʽ, ʷʢʱʦ ʚʩʽ ʪʨʠ ʬʘʢʪʠ ʙʫʜʫʪʴ ʧʽʜʪʚʝʨʜʞʝʥʽ ï ʩʣʫʞʙʘ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ 

ʤʘʛʘʟʠʥʽʚ ʤʦʞʝ ʧʦʯʘʪʠ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʽ ʚʥʝʩʪʠ ʜʘʥʦʛʦ ʧʦʢʫʧʮʷ ʚ ʩʪʦʧ-ʣʠʩʪ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʦʙʦʚô̫ ʟʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ ʥʘ ʚʠʭʦʜʽ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʛʘʟʠʥʫ ʜʘʥʦʾ ʤʝʨʝʞʽ. 

ʗʢ ʜʦʚʝʩʪʠ ʬʘʢʪ ʧʨʠʩʫʪʥʦʩʪʽ ʧʦʢʫʧʮʷ ʚ ʤʘʛʘʟʠʥʽ ʚ ʤʦʤʝʥʪ ʢʨʘʜʽʞʢʠ? 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʜʥʦʟʥʘʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʦʢʫʧʮʷ ʥʘ ʚʭʦʜʽ ʚ ʤʘʛʘʟʠʥ, 

ʥʘʧʨʠʢʣʘʜ ʟʘ ʢʨʠʪʝʨʽʻʤ ʚʠʢʣʘʜʝʥʦʛʦ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʦʨʤʘʭ EN 62676-2015. 

ʇʦʙʫʜʫʚʘʚʰʠ ʥʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ʤʦʜʝʣʴ ʤʘʛʘʟʠʥʘ ʽ ʨʦʟʤʽʩʪʠʚʰʠ ʥʘ ʚʭʦʜʽ ʜʦ 

ʤʘʛʘʟʠʥʫ ʪʝʩʪ ʦʙô̒ ʢʪ ï ʧʠʩʪʫʚʘʶʪʴ ʜʦ ʧʽʜʙʦʨʫ ʯʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʙʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʢʘʤʝʨʠ, 

ʷʢʘ ʤʘʻ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʨʦʪʠ ʡʦʛʦ. ʇʽʜʙʽʨ ʢʘʤʝʨʠ ʧʦʣʷʛʘʻ ʫ ʧʦʯʘʪʢʦʚʦʤʫ ʾʾ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʘ ʧʝʚʥʽʡ ʚʠʩʦʪʽ ʪʘ ʚʠʟʥʘʯʝʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʭʦʜʫ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʜʘʥʥʷʤ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʯʠ ʨʦʟʤʽʨʫ ʤʘʪʨʠʮʽ ï ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʛʨʘʤʘ ʚʠʜʘʻ ʧʦʪʨʽʙʥʫ ʬʦʢʫʩʥʫ 

ʚʽʜʩʪʘʥʴ ʪʦʱʦ. 

ʗʢ ʚʠʜʥʦ ʟ ʩʢʨʽʥʰʦʪʫ ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʦʩʠʪʴ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 720P ʽ ʬʦʢʫʩʥʦʾ 

ʚʽʜʩʪʘʥʽ 12 ʤʤ ʧʨʠ ʨʦʟʤʽʨʽ ʤʘʪʨʠʮʽ 1/1.9", ʘʙʦ 1/3" ʽ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ 4,3 ʤʤ. ɼʦʚʛʦʬʦʢʫʩʥʠʡ 

ʦʙô̒ ʢʪʠʚ ʜʦʟʚʦʣʷʻ ʥʘʤ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʜʦ ʛʦʨʠʟʦʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʠʡ ʩʪʦʧ-ʢʘʜʨ ʟ ʧʦʨʪʨʝʪʦʤ ʧʦʢʫʧʮʷ. 

 

 
ʈʠʩʫʥʦʢ 5.2 ï ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʩʫʙô̒ ʢʪʘ ʥʘ ʚʭʦʜʽ ʫ ʤʘʛʘʟʠʥ 

 

ʗʢ ʜʦʚʝʩʪʠ ʱʦ ʧʦʢʫʧʝʮʴ ʚʟʷʚ ʟ ʚʽʪʨʠʥʠ ʪʦʚʘʨ ʽ ʥʝ ʧʦʚʝʨʥʫʚ ʡʦʛʦ ʥʘ ʤʽʩʮʝ? 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ ʢʽʣʴʢʘ ʧʦʣʦʞʝʥʴ: 

ï ʧʦʢʫʧʝʮʴ ʙʫʚ ʫ ʚʽʪʨʠʥʠ ʟ ʪʦʚʘʨʦʤ; 

ï ʧʦʢʫʧʝʮʴ ʙʨʘʚ ʚ ʨʫʢʠ ʪʦʚʘʨ; 

ï ʧʦʢʫʧʝʮʴ ʥʝ ʧʦʚʝʨʥʫʚ ʪʦʚʘʨ ʥʘ ʤʽʩʮʝ. 

ʊʠʧʦʚʘ ʧʦʤʠʣʢʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʪʽʥʝʥʥʷ ʮʽʣʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʦʚʘʨʫ) ʩʘʤʠʤ ʧʦʢʫʧʮʝʤ (ʨʠʩ. 5.3). ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʫʻʤʦ ʥʝʧʨʘʚʠʣʴʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨʠ. 

ɸʣʝ ʷʢʱʦ ʟô̫ ʚʣʷʻʪʴʩʷ ʧʦʢʫʧʝʮʴ ï ʚʽʥ ʩʚʦʾʤ ʪʽʣʦʤ ʟʘʪʽʥʶʻ ʪʦʚʘʨ ʽ ʤʠ ʥʝ ʤʦʞʝʤʦ ʟ 

ʫʧʝʚʥʝʥʽʩʪʶ ʩʢʘʟʘʪʠ ʯʠ ʙʨʘʚ ʚʽʥ ʡʦʛʦ ʚ ʨʫʢʠ, ʘ ʷʢʱʦ ʙʨʘʚ ï ʪʦ ʧʦʚʝʨʥʫʚ ʯʠ ʥʘ ʤʽʩʮʝ. 
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ʈʠʩʫʥʦʢ 5.3 ï ɺʠʜ ʟ ʬʨʦʥʪʘʣʴʥʦ ʨʦʟʪʘʰʫʚʘʦʾ ʢʘʤʝʨʠ (ʪʦʨʛʦʚʘ ʩʪʽʡʢʘ ʙʝʟ ʽ ʟ ʧʦʢʫʧʮʝʤ) 

 

ʊʦʤʫ ʧʨʘʚʠʣʴʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʜʘʥʫ ʢʘʤʝʨʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʦʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ 

ʙ ʤʽʞ ʚʽʪʨʠʥʦʶ/ʧʦʣʠʮʝʶ ʽ ʧʦʢʫʧʮʝʤ ʟʙʦʢʫ (ʨʠʩ. 5.4) ʘʙʦ ʟʚʝʨʭʫ (ʨʠʩ. 5.5). 

 

 
ʈʠʩʫʥʦʢ 5.4 ï ɺʠʜ ʟ ʙʦʢʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨʠ 
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ʈʠʩʫʥʦʢ 5.4 ï ɺʠʜ ʟ ʚʝʨʭʥʴʦ ʨʦʟʪʘʰʦʚʘʥʦʾ ʢʘʤʝʨʠ ʪʠʧʫ çʢʦʰʘʯʝ/ʨʠʙô̫ ʯʝ ʦʢʦè 

 

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʚʠʩʦʪʽ ʩʪʝʣʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʜʢʦʨʦʪʢʦʬʦʢʫʩʥʠʡ ʦʙô̒ ʢʪʠʚ ʪʠʧʫ çʨʠʙô̫ ʯʝ ʦʢʦè ʘʙʦ FishEye. ɼʦ ʧʝʨʝʚʘʛʠ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʠʥʮʠʧʦʚʫ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ çʟʘʪʽʥʝʥʥʷè ʧʦʢʫʧʮʝʤ ʪʦʚʘʨʫ: ʩʢʽʣʴʢʠ 

ʙ ʣʶʜʝʡ ʥʝ ʩʪʦʷʣʦ ʙʽʣʷ ʚʽʪʨʠʥʠ ï ʤʠ ʯʽʪʢʦ ʙʘʯʠʤʦ ʜʽʾ ʢʦʞʥʦʛʦ. 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʘʨʪʠʥʢʠ (ʷʢʱʦ ʟʚʠʯʘʡʥʦ ʥʘ ʚʽʪʨʠʥʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚʽʜʦʤʠʡ ʟʘʟʜʘʣʝʛʽʜʴ ʪʦʚʘʨ). 

ɺʘʞʣʠʚʠʡ ʣʠʰʝ ʬʘʢʪ ʪʦʛʦ, ʱʦ ʧʦʢʫʧʝʮʴ ʚʟʷʚ ʪʦʚʘʨ ʽ ʥʝ ʧʦʚʝʨʥʫʚ ʡʦʛʦ ʥʘʟʘʜ. ʌʘʢʪ ʪʦʛʦ, ʭʪʦ 

ʩʘʤʝ ʧʝʨʝʜ ʥʘʤʠ ʤʠ ʚʞʝ ʜʦʚʝʣʠ ʧʦ ʢʘʤʝʨʽ ˉ1. ʊʝʧʝʨ ʟʥʘʶʯʠ ʯʘʩ ʧʨʠʭʦʜʫ ʚ ʤʘʛʘʟʠʥ ʽ 

ʚʪʦʨʠʥʥʽ ʧʨʠʢʤʝʪʠ (ʢʦʣʽʨ ʽ ʬʘʩʦʥ ʦʜʷʛʫ, ʭʦʜʘ ʪʦʱʦ) ï ʤʠ ʤʦʞʝʤʦ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʪʝ ʭʪʦ ʧʝʨʝʜ ʥʘʤʠ ʽ ʥʘ ʢʘʤʝʨʽ ˉ2. 

ʗʢ ʜʦʚʝʩʪʠ, ʱʦ ʧʦʢʫʧʝʮʴ ʥʝ ʟʘʧʣʘʪʠʚ ʟʘ ʚʟʷʪʠʡ ʟ ʧʦʣʠʮʽ ʪʦʚʘʨ? 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʜʽʷʪʠ ʚʽʜ ʟʚʦʨʦʪʥʦʛʦ: ʱʦʙ ʟʘʧʣʘʪʠʪʠ ʟʘ ʪʦʚʘʨ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʽʡʪʠ ʜʦ ʢʘʩʠ ʟ ʪʦʚʘʨʦʤ ʽ ʦʧʣʘʪʠʪʠ ʜʘʥʠʡ ʪʦʚʘʨ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʪʨʽʙʥʦ ʱʦʙ ʭʦʯʘ ʙ ʦʜʠʥ ʟ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʽʚ ʥʝ ʧʽʜʪʚʝʨʜʠʚʩʷ ʥʘ ʚʽʜʝʦ. 

ʇʝʨʝʚʽʨʷʻʤʦ ï ʘ ʧʦʢʫʧʝʮʴ ʚʟʘʛʘʣʽ ʧʽʜʭʦʜʠʚ ʜʦ ʢʘʩʠ? ɼʣʷ ʮʴʦʛʦ ʜʦʩʠʪʴ ʦʛʣʷʜʦʚʦʾ 

ʢʘʤʝʨʠ ʥʘ ʣʽʥʽʾ ʢʘʩ (ʨʠʩ. 5.5). 

 

 
ʈʠʩʫʥʦʢ 5.5 ï ɺʠʜ ʟ ʢʘʤʝʨʠ ʚ ʟʦʥʽ ʢʘʩʠ 

 

ʇʝʨʝʚʽʨʷʻʤʦ ï ʘ ʧʦʢʫʧʝʮʴ ʦʧʣʘʪʠʚ ʪʦʡ ʪʦʚʘʨ, ʱʦ ʚʟʷʚ ʟ ʧʦʣʠʮʽ? 
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ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʤ ʜʦʚʝʜʝʪʴʩʷ ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʪʝʛʨʘʮʽʻʶ ʩʠʩʪʝʤʠ 

ʚʜ̔ʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʢʘʩʦʚʠʤ ʪʝʨʤʽʥʘʣʦʤ (ʢʨʘʱʠʡ ʩʧʦʩʽʙ). ɸʙʦ ʚʨʫʯʥʫ ʟʽʩʪʘʚʠʪʠ ʯʘʩ ʧʦʜʽʾ ʟ 

ʜʘʥʠʤʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ ʢʘʩʦʚʠʤ ʪʝʨʤʽʥʘʣʦʤ. 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨʠ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʷʪʠ ʚʧʝʚʥʝʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʽʾ ʢʘʩʠʨʘ ʽ 

ʧʦʢʘʟʠ POS ʪʝʨʤʽʥʘʣʫ (ʨʠʩ. 5.6). 

 

 
ʈʠʩʫʥʦʢ 5.6 ï ɺʠʛʣʷʜ ʟ ʢʘʤʝʨʠ ʢʘʩʦʚʦʛʦ ʘʧʘʨʘʪʫ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ 3 ʘʙʦ 4 ʢʘʤʝʨʠ (ʧʨʠ ʢʦʥʪʨʦʣʽ ʦʜʥʽʻʾ 

ʚʽʪʨʠʥʠ). ɸʥʘʣʽʟ ʘʨʭʽʚʫ ʟ ʜʘʥʠʭ ʢʘʤʝʨ ʜʦʟʚʦʣʠʪʴ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʡʤʦʚʽʨʥʦʩʪʽ ʜʦʚʝʩʪʠ 

ʬʘʢʪ ʢʨʘʜʽʞʢʠ ʟ ʤʘʛʘʟʠʥʫ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʚʠʱʝ ʟʛʘʜʘʥʽ ʟʘʚʜʘʥʥʷ ʽ ʜʣʷ ʽʥʰʠʭ ʤʘʛʘʟʠʥʽʚ 

ʯʠ ʪʦʨʛʦʚʠʭ ʮʝʥʪʨʽʚ (ʨʠʩ. 5.7). 

 

 
ʈʠʩʫʥʦʢ 5.7 ï ʇʣʘʥ ʤʘʛʘʟʠʥʫ ʟ ʪʨʴʦʤʘ ʢʘʩʦʚʠʤʠ ʟʦʥʘʤʠ 

 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʽ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ (ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʨʦʟʤʽʨʦʤ ʤʘʪʨʠʮʽ) 

ʤʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʫ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʘ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨ. 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥ ̔ ʟʦʥʠ ʤʘʛʘʟʠʥʫ/ʩʫʧʝʨʤʘʨʢʝʪʫ, ʜʝ ʦʙʦʚôʷʟʢʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʘ ʦʙˇʨʫʥʪʫʡʪʝ ʾʭ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ.  

2. ʗʢʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ (ʟʘ ʢʨʠʪʝʨʽʷʤʠ DORI) ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 
ʢʘʩʦʚʠʭ ʚʫʟʣʽʚ ʩʫʧʝʨʤʘʨʢʝʪʫ ʽ ʯʦʤʫ ʩʘʤʝ Identification, ʘ ʥʝ Recognition?  

3. ʗʢ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʜʝʦʢʦʥʪʨʦʣʴ ʟʦʥʠ ʩʘʤʦʦʙʩʣʫʛʦʚʥʠʭ ʢʘʩ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʘʜʽʞʢʘʤ ʪʘ ʰʘʭʨʘʡʩʪʚʫ ʟ ʙʦʢʫ ʧʦʢʫʧʮʽʚ?  

4. ʏʦʤʫ ʚ ʪʦʨʛʦʚʝʣʴʥʠʭ ʟʘʣʘʭ ʩʫʧʝʨʤʘʨʢʝʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʢʦʤʙʽʥʫʚʘʪʠ ʢʫʧʦʣʴʥʽ 
ʢʘʤʝʨʠ ʟ ʰʠʨʦʢʦʢʫʪʥʠʤʠ ʦʙôʻʢʪʠʚʘʤʠ ʪʘ PTZ-ʢʘʤʝʨʠ? ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʦʥ ʜʣʷ ʢʦʞʥʦʛʦ 

ʪʠʧʫ.  

5. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨ ʫ ʟʦʥʘʭ ʟ ʚʠʩʦʢʠʤʠ ʩʪʝʣʘʞʘʤʠ (ʙʽʣʴʰʝ 2,5 ʤ) ʽ ʷʢ 
ʫʥʠʢʥʫʪʠ çʤʝʨʪʚʠʭ ʟʦʥè ʧʽʜ ʩʪʝʣʘʞʘʤʠ?  

6. ʗʢ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʚʭʽʜʥʦʾ/ʚʠʭʽʜʥʦʾ ʛʨʫʧʠ ʙʝʟ ʢʦʥʬʣʽʢʪʫ ʟ 
ʚʠʤʦʛʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʝʚʘʢʫʘʮʽʾ?  

7. ʗʢʠʡ ʢʫʪ ʦʛʣʷʜʫ ʪʘ ʚʠʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʠʭʦʜʽʚ ʫ 
ʤʘʛʘʟʠʥʽ, ʱʦʙ ʦʜʥʦʯʘʩʥʦ ʬʽʢʩʫʚʘʪʠ ʦʙʣʠʯʯʷ ʪʘ ʜʽʾ ʣʶʜʠʥʠ?  

8. ʏʦʤʫ ʜʣʷ ʟʦʥ ʩʢʣʘʜʫ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʽʚ ʫ ʩʫʧʝʨʤʘʨʢʝʪʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʤʝʨʠ ʟ ɯʏ-ʧʽʜʩʚʽʪʢʦʶ ʪʘ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ?  

9. ʗʢ ʽʥʪʝʛʨʫʚʘʪʠ ʩʠʩʪʝʤʫ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʛʘʟʠʥʫ ʟ POS-ʩʠʩʪʝʤʦʶ (ʢʘʩʦʚʠʤ 

ʇɿ) ʜʣʷ ʬʫʥʢʮʽʾ çʚʽʜʝʦ-ʯʝʢè ʪʘ ʧʦʰʫʢʫ ʪʨʘʥʟʘʢʮʽʡ ʟʘ ʚʽʜʝʦ?  

10. ʅʘʟʚʽʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨ ʫ ʛʨʦʤʘʜʩʴʢʠʭ 
ʪʦʨʛʦʚʝʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʧʦʷʩʥʽʪʴ, ʷʢ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʝʢʪ (ʥʘʧʨʠʢʣʘʜ, ʟʘʙʦʨʦʥʘ 

ʧʨʠʭʦʚʘʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʧʝʚʥʠʭ ʟʦʥʘʭ). 

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ʊʝʤʘ 6. ʉʧʝʮʠʬʽʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ CCTV ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ 

 

ʇʣʘʥ: 

ï ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ; 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV; 

ï ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV; 

ï ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʝʣʴ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʚʽʜʝʦʢʦʥʪʨʦʣʝʤ ʢʦʨʠʜʦʨʽʚ. ʆʩʥʦʚʥʝ 

ʟʘʚʜʘʥʥʷ ï ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʛʦʩʪʝʡ, ʦʪʨʠʤʫʚʘʪʠ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʧʨʦ 

ʯʘʩ ʽ ʤʘʨʰʨʫʪ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʣʶʜʝʡ ʧʦ ʦʙô̒ ʢʪʫ ʚ ʨʘʟʽ ʨʦʟʩʣʽʜʫʚʘʥʴ ʽʥʮʠʜʝʥʪʽʚ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʘʭ ʻ 

ʽʥʞʝʥʝʨʥʠʤ ʚʠʢʣʠʢʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʷʢ ʬʽʟʠʯʥʠʭ ʦʙʤʝʞʝʥʴ ʧʨʦʩʪʦʨʫ, ʪʘʢ 

ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʂʣʶʯ ʜʦ ʫʩʧʽʭʫ ʣʝʞʠʪʴ ʫ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʦʢʨʠʪʪʷ, 

ʤʽʥʽʤʽʟʘʮʽʾ ʩʣʽʧʠʭ ʟʦʥ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙô̒ ʢʪʽʚ 

ʪʘ ʧʦʜʽʡ ʥʘ ʚʩʽʡ ʜʦʚʞʠʥʽ. 

ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʢʦʨʠʜʦʨʫ ʷʢ ʦʙô̒ ʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʚʝʣʠʢʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦʚʞʠʥʠ ʜʦ ʰʠʨʠʥʠ. ʉʪʘʥʜʘʨʪʥʽ ʢʘʤʝʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʟ ʚʝʣʠʢʠʤʠ 

ʽʥʪʝʨʚʘʣʘʤʠ, ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʩʣʽʧʽ ʟʦʥʠ ʪʘ ʝʬʝʢʪ çʪʫʥʝʣʴʥʦʛʦ ʙʘʯʝʥʥʷè, ʜʝ ʜʝʪʘʣʽʟʘʮʽʷ ʥʘ 

ʢʽʥʮʷʭ ʢʦʨʠʜʦʨʫ ʩʪʘʻ ʥʝʧʨʠʧʫʩʪʠʤʦ ʥʠʟʴʢʦʶ. ʂʨʽʤ ʪʦʛʦ, ʦʩʚʽʪʣʝʥʥʷ ʯʘʩʪʦ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, 

ʩʪʚʦʨʶʶʯʠ ʧʝʨʝʧʘʜʠ ʚʽʜ ʷʩʢʨʘʚʦ ʦʩʚʽʪʣʝʥʠʭ ʜʦ ʛʣʠʙʦʢʦ ʟʘʪʽʥʝʥʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʻ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʢʘʤʝʨʠ. 

ɼʣʷ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʪʘʢʽ ʪʠʧʠ ʢʘʤʝʨ: 

ï ʢʘʤʝʨʠ ʟ ʚʘʨʽʦʬʦʢʘʣʴʥʠʤ ʘʙʦ ʤʦʪʦʨʠʟʦʚʘʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ (ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ 

ʥʘʣʘʰʪʫʚʘʪʠ ʢʫʪ ʦʛʣʷʜʫ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʫ ʜʝʪʘʣʽʟʘʮʽʶ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʚʽʜʩʪʘʥʽ); 

ï ʢʘʤʝʨʠ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ (4MP ʽ ʚʠʱʝ) (ʚʠʱʘ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙʣʠʯʴ ʥʘʚʽʪʴ ʥʘ 

ʚʽʜʜʘʣʝʥʠʭ ʢʽʥʮʷʭ ʢʦʨʠʜʦʨʫ; 

ï ʢʘʤʝʨʠ ʟ ʬʫʥʢʮʽʻʶ ʢʦʨʠʜʦʨʥʦʛʦ ʨʝʞʠʤʫ, ʷʢʘ ʜʦʩʪʫʧʥʘ ʥʘ ʙʘʛʘʪʴʦʭ IP-ʢʘʤʝʨʘʭ, 

ʜʦʟʚʦʣʷʻ ʧʦʚʝʨʥʫʪʠ ʩʝʥʩʦʨ ʥʘ 90 ʛʨʘʜʫʩʽʚ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʰʠʨʦʢʦʬʦʨʤʘʪʥʝ ʟʦʙʨʘʞʝʥʥʷ 16:9 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʝ 9:16 (ʮʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʢʩʝʣʽʚ ʚʟʜʦʚʞ 

ʢʦʨʠʜʦʨʫ, ʫʩʫʚʘʶʯʠ ʤʘʨʥʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʥʘ ʩʪʽʥʠ). 

ʅʝʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʚʩʪʘʥʦʚʠʪʠ ʢʘʤʝʨʫ ï ʥʝʦʙʭʽʜʥʦ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʜʝʪʘʣʽʟʘʮʽʷ 

ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʽ. ʋ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʘʭ, ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ ʜʝʪʘʣʽʟʘʮʽʾ (ʨʦʟʧʽʟʥʘʚʘʥʥʷ), ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ Ḑ125 PPM ʥʘ ʥʘʡʚʽʜʜʘʣʝʥʽʰʽʡ ʪʦʯʮʽ ʧʦʢʨʠʪʪʷ ʢʘʤʝʨʠ. 

ʈʦʟʨʦʙʣʷʶʯʠ ʩʪʨʘʪʝʛʽʶ ʧʦʢʨʠʪʪʷ ʟʦʥʠ ʦʛʣʷʜʫ ʧʦʪʨʽʙʥʦ ʧʨʘʛʥʫʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

ï ʟʘʤʽʩʪʴ ʢʘʤʝʨ ʟ ʰʠʨʦʢʠʤ ʢʫʪʦʤ ʦʛʣʷʜʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʚʝʣʠʢʫ ʧʣʦʱʫ, ʘʣʝ ʚʪʨʘʯʘʻ 

ʜʝʪʘʣʽ, ʫ ʢʦʨʠʜʦʨʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʚʛʦʬʦʢʫʩʥʫ ʦʧʪʠʢʫ; 

ï ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ ʥʘ ʢʽʥʮʷʭ ʢʦʨʠʜʦʨʫ (ʢʦʞʥʘ ʢʘʤʝʨʘ ʧʦʚʠʥʥʘ ʦʭʦʧʣʶʚʘʪʠ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʜʦʚʞʠʥʠ ʢʦʨʠʜʦʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʝʨʝʢʨʠʪʪʷ ʟʦʥ ʦʛʣʷʜʫ); 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʜʦʨʥʦʛʦ ʬʦʨʤʘʪʫ ʤʘʪʨʠʮʽ; 

ï ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʻ ʟʥʘʭʦʜʠʪʴʩʷ, ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʚ ʜʽʘʧʘʟʦʥʽ 2,5-3,5 ʤʝʪʨʽʚ 

(ʟʘʥʘʜʪʦ ʥʠʟʴʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʨʠʟʠʢ ʚʘʥʜʘʣʽʟʤʫ ʪʘ ʥʝ ʜʘʻ ʜʦʩʪʘʪʥʴʦʛʦ ʢʫʪʘ ʜʣʷ 

ʦʭʦʧʣʝʥʥʷ ʧʽʜʣʦʛʠ ʢʦʨʠʜʦʨʫ, ʘ ʟʘʥʘʜʪʦ ʚʠʩʦʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʦʙʣʠʯʯʷ). 
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ɯʥʪʝʨʚʘʣ ʤʽʞ ʢʘʤʝʨʘʤʠ (ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʤʽʞʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ 

ʬʘʢʪʦʨʘʤʠ ï ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʠʩʪʘʥʮʽʻʶ, ʥʘ ʷʢʽʡ ʦʙʨʘʥʘ ʢʘʤʝʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʽʙʥʠʡ 

ʢʨʠʪʝʨʽʡ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʩʫʥʝʥʥʷ ʪʽʥʝʡ ʪʘ ʩʣʽʧʠʭ ʟʦʥ ʙʽʣʷ ʜʚʝʨʝʡ ʘʙʦ ʢʫʪʽʚ. 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ 

ʚʽʜʝʦʢʦʥʪʨʦʣʶ ʢʦʨʠʜʦʨʽʚ, ʚʠʨʽʰʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʛʦʩʪʝʡ ʥʝʦʙʭʽʜʥʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ï ʜʦʚʞʠʥʘ ʽ ʰʠʨʠʥʘ ʢʦʨʠʜʦʨʫ, ʚʠʩʦʪʘ ʩʪʝʣʴ, ʥʘʷʚʥʽʩʪʴ 

ʤʦʞʣʠʚʠʭ ʧʝʨʝʰʢʦʜ (ʜʚʝʨʝʡ, ʤʝʙʣʽʚ ʽ ʪʦʱʦ). ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: 

ï ʷʢʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʦʨʠʜʦʨʫ 

ʚʠʟʥʘʯʝʥʦʾ ʜʦʚʞʠʥʠ (ʧʦʪʨʽʙʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʘʤʝ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ)? 

ï ʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʾ ʢʘʤʝʨʠ ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ 

(ʧʦʪʨʽʙʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ)? 

ï ʷʢ ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ (ʥʘʟʫʩʪʨʽʯ ʘʙʦ ʦʜʥʘ ʟʘ ʦʜʥʦʶ)? 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʽʙʨʘʪʠʩʴ ʟ ʨʷʜʦʤ 

ʧʠʪʘʥʴ, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʝ ʛʨʘʤʦʪʥʝ ʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ 

ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʚ ʨʽʟʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʪʘʢʠʭ ʷʢ EN 62676-2015 ï ʥʘʧʨʠʢʣʘʜ, 

ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʪʦʱʦ (ʜʠʚ. ʨʠʩ. 6.1). 

 

  
ʈʠʩʫʥʦʢ 6.1 ï ʂʨʠʪʝʨʽʾ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʟʦʥ ʦʛʣʷʜʫ ʢʘʤʝʨʠ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ EN 62676 2015 ʽ 

2024 ʨʦʢʽʚ 

 

ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʦʨʠʜʦʨʘʤʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

(125 ʧʽʢʩ./ʤ). ʊʦʤʫ ʷʢ ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ, ʘ ʧʨʦʩʪʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʤʘʣʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʛʣʷʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʨʭʽʚ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ï ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

ʩʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV. ʗʢʠʤ ʙʠ ʤʘʣʠʤ ʥʝ ʙʫʚ ʢʦʨʠʜʦʨ, ʘʣʝ ʦʜʥʽʻʾ ʢʘʤʝʨʠ ʷʢ 

ʧʨʘʚʠʣʦ ʙʫʚʘʻ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ çʤʝʨʪʚʽ ʟʦʥʠè (ʪʦʙʪʦ ʟʦʥʠ, ʱʦ ʥʝ 

ʧʦʧʘʜʘʶʪʴ ʚ ʦʙʣʘʩʪʴ ʟʦʨʫ ʢʘʤʝʨʠ, (ʜʠʚ. ʨʠʩ. 6.2). 
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ʈʠʩʫʥʦʢ 6.2 ï ʉʝʢʪʦʨ çʤʝʨʪʚʦʾ ʟʦʥʠè ʢʘʤʝʨʠ 

 

ʃʶʜʠʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ (ʨʠʩ. 6.3.ʘ) ʩʢʦʨʦ ʧʦʪʨʘʧʠʪʴ ʚ ʪʫ ʩʘʤʫ çʤʝʨʪʚʫ ʟʦʥʫè ʽ 

ʟʥʠʢʥʝ ʟ ʦʯʝʡ (ʨʠʩ. 6.3.ʙ). ʏʠ ʧʽʜʝ ʚʦʥʘ ʫ ʣʽʚʽ ʜʚʝʨʽ ʘʙʦ ʚ ʜʚʝʨʽ ʢʘʙʽʥʝʪʫ ʥʘ ʧʨʘʚʦ ʤʠ ʧʦ ʮʽʡ 

ʢʘʤʝʨʽ ʥʝ ʜʽʟʥʘʻʤʦʩʷ. 

 

ʘ ʙ 

ʈʠʩʫʥʦʢ 6.3 ï ʇʝʨʝʭʽʜ ʣʶʜʠʥʠ ʟ ʩʝʢʪʦʨʫ ʦʛʣʷʜʫ ʫ çʤʝʨʪʚʫ ʟʦʥʫè 

 
ʉʧʦʩʪʝʨʽʛʘʯʘ ʮʽʢʘʚʠʪʴ ʜʘʣʝʢʦ ʥʝ ʚʩʷ ʢʘʨʪʠʥʢʘ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʢʘʤʝʨʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʚʠʯʘʡʥʦʛʦ ʬʦʨʤʘʪʫ, ʘ ʪʽʣʴʢʠ ʮʽʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʾʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʯʘʩ ʧʦʷʚʠ ʚ ʢʘʜʨʽ ʽ 

ʧʦʜʘʣʴʰʽ ʜʽʾ ʤʘʶʪʴ ʮʽʥʥʽʩʪʴ, ʨʝʰʪʘ ï ʧʨʦʩʪʠʡ ʬʦʥ, ʷʢʠʡ ʧʨʦʩʪʦ ʟʘʙʠʚʘʻ ʟʘʡʚʠʤ ʪʨʘʬʽʢʦʤ 

ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʡʤʘʻ ʥʽʢʦʤʫ ʥʝ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʥʘ ʞʦʨʩʪʢʠʭ ʜʠʩʢʘʭ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʘʨʭʽʚʫ. ʇʦʨʽʚʥʷʻʤʦ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʨʠʩʫʥʢʘʭ 6.4 ʽ 6.5. 

ɸʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV. ʅʘʚʝʜʝʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʤʦʜʝʣʴʦʚʘʥʽ c 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ IP Video System Design Tool ʜʣʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʢʘʤʝʨʠ. ʈʽʟʥʠʮʷ ʣʠʰʝ ʚ 

ʬʦʨʤʘʪʽ ʢʘʜʨʫ ï 16:9 ʘʙʦ ʧʝʨʝʚʝʨʥʫʪʠʡ ʥʘ 90Á ʢʘʜʨ 9:16. ʎʷ ʬʫʥʢʮʽʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʝ ʚʩʽʤʘ 

ʢʘʤʝʨʘʤʠ ʽ ʥʝ ʚʩʽʤʘ VMS ʩʠʩʪʝʤʘʤʠ (ʩʦʬʪʦʤ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʧʠʩʫ ʚʽʜʝʦ ʟ ʢʘʤʝʨ 
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ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ), ʘʣʝ ʜʣʷ ʟʘʜʘʯ ʢʦʥʪʨʦʣʶ ʢʦʨʠʜʦʨʽʚ ï ʷʢ ʧʨʘʚʠʣʦ ʥʝʦʙʭʽʜʥʘ. ʅʘʡʯʘʩʪʽʰʝ 

ʚʦʥʘ ʪʘʢ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ï ʢʦʨʠʜʦʨʥʠʡ ʬʦʨʤʘʪ/ʨʝʞʠʤ. 

 

 
ʈʠʩʫʥʦʢ 6.4 ï ɿʦʙʨʘʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʝ ʢʘʜʨʦʤ ʬʦʨʤʘʪʫ 16:9 

 

 

ʈʠʩʫʥʦʢ 6.5 ï ɿʦʙʨʘʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʝ ʢʘʜʨʦʤ ʬʦʨʤʘʪʫ 9:16 

 

ʊʝʧʝʨ, ʟʥʘʶʯʠ, ʱʦ ʫ ʚʩʽʭ ʢʘʤʝʨ ʻ ʤʝʨʪʚʘ ʟʦʥʘ ʽ ʱʦ ʩʪʽʥʠ ï ʜʘʣʝʢʦ ʥʝ ʪʝ, ʥʘ ʱʦ ʮʽʢʘʚʦ 

ʜʠʚʠʪʠʩʷ ʚ ʢʦʨʠʜʦʨʽ ʽ ʧʨʘʛʥʫʯʠ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʢʦʨʠʜʦʨʫ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

(ʪʦʙʪʦ ʜʽʟʥʘʚʘʪʠʩʷ ʣʶʜʝʡ, ʷʢʠʭ ʤʠ ʟʥʘʻʤʦ ʦʩʦʙʠʩʪʦ ʘʙʦ ʷʢʠʭ ʢʨʫʧʥʠʤ ʧʣʘʥʦʤ ʟʥʷʣʠ ʥʘ ʚʭʦʜʽ 

ʚ ʙʫʜʽʚʣʶ) ï ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʨʦʟʩʪʘʚʣʷʥʥʷ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɼʣʷ ʥʝʚʝʣʠʢʦʛʦ ʢʦʨʠʜʦʨʫ (ʜʦ 15 ʤ), ʷʢ ʧʨʘʚʠʣʦ, ʜʦʙʨʝ ʧʨʘʮʶʻ ʪʘʢʪʠʢʘ ʫʩʪʘʥʦʚʢʠ 

ʢʘʤʝʨ ʧʦ ʢʽʥʮʷʭ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ (ʨʠʩ. 6.6). ʎʝ ʜʦʟʚʦʣʷʻ ʚʩʴʦʛʦ 2-ʤʘ ʢʘʤʝʨʘʤʠ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʝʩʴ ʢʦʨʠʜʦʨ. ɿʘʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ ʢʦʨʠʜʦʨʫ ï ʚʠʙʠʨʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ 

ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ, ʧʨʠ ʷʢʽʡ ʥʘ ʚʩʴʦʤʫ ʚʽʜʨʽʟʢʫ ʢʦʨʠʜʦʨʫ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʟʥʘʡʦʤʦʾ ʣʶʜʠʥʠ, ʦʧʠʩʘʥʽ ʚ EN 62676 ʘʙʦ ʘʥʘʣʦʛʽʯʥʦʤʫ ʩʪʘʥʜʘʨʪʽ. 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨ ʚʠʙʠʨʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʷʚʣʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ ʜʦʩʠʪʴ 1,3 ʘʙʦ 2 ʄʧ, ʘʣʝ ʜʣʷ ʙʽʣʴʰ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ 

ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʽ ʙʽʣʴʰʝ ï 4 ʄʧ ʘʙʦ 5 ʄʧ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʘʤô̫ ʪʘʪʠ ʧʨʦ ʥʠʞʯʫ 

ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ (ʟʜʘʪʥʦʩʪʽ çʙʘʯʠʪʠè ʧʨʠ ʪʴʤʷʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ) ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʶ 

ʦʩʚʽʪʣʝʥʽʩʪʴ. 
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ʈʠʩʫʥʦʢ 6.6 ï ʇʣʘʥ ʢʦʨʠʜʦʨʫ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʜʚʦʤʘ ʢʘʤʝʨʘʤʠ ʥʘ ʟʫʩʪʨʽʯ ʦʜʥʘ ʦʜʥʽʡ ʽ 

ʦʪʨʠʤʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟ ʥʠʭ 

 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʪʘʢʦʞ ʽ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʰʢʦʜʠ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 2 ʙʘʥʢʦʤʘʪʠ) ï ʤʦʞʫʪʴ 

ʟʘʪʽʥʶʚʘʪʠ ʟʦʥʫ ʦʛʣʷʜʫ. ʂʨʽʤ ʪʦʛʦ, ʚ ʢʦʨʠʜʦʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʽ ʟʦʥʠ ʽʥʪʝʨʝʩʫ, ʷʢʽ 

ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʢʨʝʤʠʤʠ ʢʘʤʝʨʘʤʠ. 

ɺ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʦʥʫ ʧʝʨʝʜ ʙʘʥʢʦʤʘʪʦʤ çʢʦʨʠʜʦʨʥʠʤʠè ʢʘʤʝʨʘʤʠ 

ʥʝʝʬʝʢʪʠʚʥʦ, ʢʨʘʱʝ ʧʦʩʪʘʚʠʪʠ ʦʢʨʝʤʫ ʢʘʤʝʨʫ ʟ ʢʦʨʦʪʢʦʬʦʢʫʩʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʙʘʥʢʦʤʘʪʫ (ʨʠʩ. 6.7 ʽ 6.8). 

 

 
ʈʠʩʫʥʦʢ 6.7 ï ʄʦʜʝʣʴ ʭʦʣʫ 
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ʈʠʩʫʥʦʢ 6.8 ï ʇʨʠʢʣʘʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʦʣʦʤ ʢʦʨʦʪʢʦʬʦʢʫʩʥʦʶ ʢʘʤʝʨʦʶ 

 

ɼʣʷ ʙʽʣʴʰ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ 30 ʤ ʽ ʙʽʣʴʰʝ, ʪʘʢʪʠʢʘ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ 

ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʶ ʞ (ʨʠʩ. 6.9 ʽ 6.10), ʧʨʦʪʝ ʚʘʨʪʦ ʥʝ ʟʘʙʫʚʘʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ 

ʜʦʚʛʦʬʦʢʫʩʥʠʭ ʦʙô̒ ʢʪʠʚʽʚ, ʧʽʜʙʠʨʘʶʯʠ ʾʭ ʟʘ ʪʠʤ ʩʘʤʠʤ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʢʨʠʪʝʨʽʷʤ. 

 

 

 
ʈʠʩʫʥʦʢ 6.9 ï ʇʣʘʥ ʙʫʜʽʚʣʽ ʟ ʜʦʚʛʠʤ ʢʦʨʠʜʦʨʦʤ 

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʨʦʟʫʤʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʪʠʢʫ çʧʘʨʦʚʦʟʠʢè ï ʢʦʣʠ 

ʧʦʧʝʨʝʜʥʷ ʢʘʤʝʨʘ ʜʠʚʠʪʴʩʷ/ʧʝʨʝʢʨʠʚʘʻ çʤʝʨʪʚʫ ʟʦʥʫè ʥʘʩʪʫʧʥʦʾ (ʨʠʩ. 6.11), ʱʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʟʘʜʘʯ ʦʭʦʨʦʥʠ ʧʨʦʪʷʞʥʠʭ ʧʝʨʠʤʝʪʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʫ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʟʥʘʶʯʠ ʥʘʧʨʷʤʦʢ ʫʩʪʘʥʦʚʢʠ ʚʩʽʭ ʢʘʤʝʨ ʥʘ 

ʧʦʚʝʨʩʽ ʽʩʪʦʪʥʦ ʧʨʦʩʪʽʰʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ. 
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ʈʠʩʫʥʦʢ 6.10 ï ɿʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨ ʟʘ ʩʭʝʤʦʶ çʦʜʥʘ ʟʘ ʦʜʥʦʶè 

 

ɸʣʝ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʢʦʨʠʜʦʨʽʚ ʜʘʥʘ ʪʘʢʪʠʢʘ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ 

çʪʫʧʠʢʽʚè ï ʧʽʜ ʧʝʨʰʦʶ ʢʘʤʝʨʦʶ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ çʤʝʨʪʚʫ ʟʦʥʫè ʧʨʦʩʪʦ ʥʝ ʙʫʜʝ ʢʦʤʫ 

ʜʠʚʠʪʠʩʷ: 

 

 
ʈʠʩʫʥʦʢ 6.11 ï ʅʘʷʚʥʽʩʪʴ çʤʝʨʪʚʦʾ ʟʦʥʠè ʟʘ ʩʭʝʤʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ çʦʜʥʘ ʟʘ ʦʜʥʦʶè 

 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʜʦʚʛʽ ʢʦʨʠʜʦʨʠ ʯʘʩʪʦ ʤʘʶʪʴ 

ʷʩʢʨʘʚʝ ʩʚʽʪʣʦ ʥʘ ʢʽʥʮʷʭ (ʚʽʜ ʚʽʢʦʥ ʘʙʦ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ) ʪʘ ʪʽʥʴ ʫ ʮʝʥʪʨʽ. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʘʩʚʽʯʫʚʘʥʥʷ ʢʘʜʨʘ ʩʮʝʥʠ ʽ ʫʥʝʤʦʞʣʠʚʠʪʴ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʽʡ ʫ ʮʽʡ ʟʦʥʽ ʜʣʷ ʟʚʠʯʘʡʥʦʾ 

ʢʘʤʝʨʠ. ɺʠʨʽʰʘʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʘʤʝʨ ʟ ʬʫʥʢʮʽʻʶ WDR (Wide Dynamic Range). 
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ʌʫʥʢʮʽʷ WDR ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ. WDR ʜʦʟʚʦʣʷʻ ʢʘʤʝʨʽ 

ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʪʠ ʜʫʞʝ ʩʚʽʪʣʽ ʪʘ ʜʫʞʝ ʪʝʤʥʽ ʜʽʣʷʥʢʠ, ʟʘʧʦʙʽʛʘʶʯʠ çʚʠʛʦʨʘʥʥʶè ʷʩʢʨʘʚʠʭ 

ʦʙô̒ ʢʪʽʚ ʪʘ çʧʨʦʚʘʣʶʚʘʥʥʶè ʪʽʥʝʡ. 

ʋ ʢʦʨʠʜʦʨʘʭ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʣʝʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʤʝʨʠ ʟ ʚʙʫʜʦʚʘʥʠʤ 

ɯʏ ʧʽʜʩʚʽʯʫʚʘʥʥʷʤ. ɺʘʞʣʠʚʦ ʚʠʙʠʨʘʪʠ ʢʘʤʝʨʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʘʣʴʥʽʩʪʶ ɯʏ, ʱʦʙ ʦʭʦʧʠʪʠ ʚʩʶ 

ʥʝʦʙʭʽʜʥʫ ʜʦʚʞʠʥʫ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʻ ʪʝʭʥʦʣʦʛʽʾ Starlight/ColorVu, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʩʝʥʩʦʨʠ ʜʣʷ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʥʦʯʽ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʧʦʩʪʽʡʥʠʡ ʨʫʭ, ʥʝʦʙʭʽʜʥʠʡ ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʜʝʢ ʩʪʠʩʥʝʥʥʷ, ʪʘʢʠʡ ʷʢ H.265+ ʘʙʦ H.265 Pro, ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʦʙʩʷʛʫ ʜʘʥʠʭ ʙʝʟ ʚʪʨʘʪʠ 

ʷʢʦʩʪʽ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʤʦʛʠ ʜʦ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʝʨʝʞʽ ʪʘ ʦʙô̒ ʤʫ 

ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ ʫ ʨʝʻʩʪʨʘʪʦʨʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ CCTV ʫ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʘʭ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʢʩʝʣʽʚ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʟʦʥ ʦʛʣʷʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʜʦʨʥʦʛʦ 

ʨʝʞʠʤʫ, ʚʠʙʽʨ ʢʘʤʝʨ ʟ ʘʜʝʢʚʘʪʥʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʻʶ WDR, ʘ ʪʘʢʦʞ 

ʩʪʨʘʪʝʛʽʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʥʘ ʚʽʜʜʘʣʝʥʠʭ 

ʜʽʣʷʥʢʘʭ ï ʦʩʴ ʪʨʠ ʩʪʦʚʧʠ ʫʩʧʽʰʥʦʛʦ ʧʨʦʝʢʪʫ. ʅʝʭʪʫʚʘʥʥʷ ʮʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʨʠʟʚʝʜʝ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʣʠʰʝ ʬʽʢʩʫʻ ʬʘʢʪ ʧʦʜʽʾ, ʘʣʝ ʥʝ ʥʘʜʘʻ ʜʦʩʪʘʪʥʽʭ ʜʦʢʘʟʽʚ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʘ ʦʧʪʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʚ ʢʦʨʠʜʦʨʽ ʽ ʯʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 
ʩʪʘʚʠʪʠ ʾʾ ʚʠʱʝ ʘʙʦ ʥʠʞʯʝ?  

2. ʗʢʽ ʜʚʘ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʨʚʘʣ ʤʽʞ ʢʘʤʝʨʘʤʠ ʧʨʠ ʾʭ ʧʨʦʤʽʞʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ 

ʚ ʜʦʚʛʠʭ ʢʦʨʠʜʦʨʘʭ?  

3. ʗʢʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʢʦʥʪʨʦʣʶ 
ʢʦʨʠʜʦʨʫ?  

4. ʋ ʯʦʤʫ ʧʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʤʝʨ ʟ ʧʽʜʪʨʠʤʢʦʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʬʦʨʤʘʪʫ ʢʘʜʨʫ 
(9:16) ʜʣʷ ʢʦʨʠʜʦʨʽʚ?  

5. ʗʢʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʫʩʪʨʽʯʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʢʘʤʝʨ ʫ ʢʦʨʠʜʦʨʽ?  

6. ʗʢ ʚʧʣʠʚʘʻ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʦʙôʻʢʪʠʚʘ ʥʘ ʜʝʪʘʣʽʟʘʮʽʶ ʟʦʙʨʘʞʝʥʥʷ ʚ ʢʽʥʮʽ ʜʦʚʛʦʛʦ 
ʢʦʨʠʜʦʨʫ?  

7. ʏʦʤʫ ʚʘʞʣʠʚʦ ʫʥʠʢʘʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ ʥʘʚʧʨʦʪʠ ʜʞʝʨʝʣ ʷʩʢʨʘʚʦʛʦ ʩʚʽʪʣʘ ʘʙʦ 
ʚʽʢʦʥ ʫ ʪʦʨʮʷʭ ʢʦʨʠʜʦʨʫ?  

8. ʗʢʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙʣʠʯʯʷ ʚ ʢʦʨʠʜʦʨʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʷʢʽ ʚʠʤʦʛʠ ʜʦ 

ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ?  

9. ʗʢ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʰʢʦʜ (ʜʚʝʨʝʡ, ʤʝʙʣʽʚ) ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʩʪʘʥʦʚʢʫ ʢʘʤʝʨ?  

10. ʗʢ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ ʜʣʷ ʢʦʨʠʜʦʨʫ ʧʝʚʥʦʾ 
ʜʦʚʞʠʥʠ? 

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ʊʝʤʘ 7. ʉʧʝʮʠʬʽʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʥʘ 

ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ 

 

ʇʣʘʥ: 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV; 

ï ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV; 

ï ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ (ʨʦʟʨʽʟʥʷʪʠ ʧʨʠʢʤʝʪʠ ʥʝʟʥʘʡʦʤʦʾ ʣʶʜʠʥʠ) ʘʙʦ 

ʨʦʟʧʽʟʥʘʚʘʪʠ (ʚʧʽʟʥʘʚʘʪʠ ʟʘ ʧʨʠʢʤʝʪʘʤʠ ʟʥʘʡʦʤʦʾ ʣʶʜʠʥʠ) ʚʩʽʭ ʚʭʽʜʥʠʭ ʚ ʙʫʜʽʚʣʶ 

ʚʽʜʚʽʜʫʚʘʯʽʚ. ʎʝ ʘʢʪʫʘʣʴʥʦ ʷʢ ʜʣʷ ʦʙô̒ ʢʪʽʚ ʪʦʨʛʽʚʣʽ, ʪʘʢ ʽ ʜʣʷ ʦʬʽʩʥʠʭ ʙʫʜʽʚʝʣʴ, ʊʈʎ, ʰʢʽʣ, 

ʜʠʪʷʯʠʭ ʩʘʜʽʚ ʽ ʥʘʚʽʪʴ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚʠʪʫʧʘʶʪʴ: ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʽ 

ʟʘʧʘʩʥʠʤʠ ʚʠʭʦʜʘʤʠ, ʚʠʩʦʪʘ ʩʪʝʣʴ ʘʙʦ ʬʘʣʴʰ-ʩʪʝʣʴ (ʪʠʧʫ ʘʨʤʩʪʨʦʥʛ ʘʙʦ ʦʙʰʠʚʥʠʭ). 

ʇʨʦʝʢʪʫʶʯʠ ʪʘʢʫ ʉɺʉ ʧʦʪʨʽʙʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨʠ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʽ ʟʘʧʘʩʥʦʛʦ ʚʭʦʜʫ ʚ ʦʬʽʩʥʠʡ ʙʫʜʠʥʦʢ, ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʢʘʤʝʨ ʽ ʤʽʩʮʷ ʾʭ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʝʪʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʩʢʣʘʩʪʠ ʬʦʪʦʨʦʙʦʪ 

ʥʝʟʥʘʡʦʤʮʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʘʪʠʩʷ ʨʷʜʫ ʢʨʠʪʝʨʽʾʚ. 

ɺʘʞʣʠʚʦ, ʱʦʙ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʠʭ ʧʨʠʢʤʝʪ ʣʶʜʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʚʽʜʦʤʦʩʪʽ ʧʨʠ 

ʨʦʟʩʣʽʜʫʚʘʥʥʽ ʽʥʮʠʜʝʥʪʽʚ ʽ ʟʙʠʨʘʥʥʽ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ. ʑʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʜʦʩʪʘʪʥʷ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʢʣʘʜʘʻ 250 ʧʠʢ/ʤ. ʆʜʥʘʢ ʥʝ ʤʦʞʥʘ ʦʙʽʡʪʠʩʷ ʣʠʰʝ ʢʨʠʪʝʨʽʻʤ 

ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʘʨʪʠʥʢʠ. 

ʊʠʧʦʚʘ ʧʦʤʠʣʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ï ʥʝʚʽʨʥʦ ʦʙʨʘʥʽ ʛʨʘʥʠʯʥʽ 

ʢʫʪʠ. 

ʅʝʚʽʨʥʦ ʦʙʨʘʥʝ ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʪʷʛʥʝ ʜʦ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʷʢ 

ʧʦ ʚʝʨʪʠʢʘʣʽ, ʪʘʢ ʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. ɼʣʷ ʛʘʨʘʥʪʦʚʘʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʛʨʘʥʠʯʥʽ 

ʢʫʪʠ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʙʫʣʠ ʥʝ ʙʽʣʴʰʝ 30Á ʧʦ ʚʝʨʪʠʢʘʣʽ ʪʘ ʥʝ ʙʽʣʴʰʝ 20Á ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʠʧʦʚʫ ʧʦʚʝʜʽʥʢʘ ʚʽʜʚʽʜʫʚʘʯʘ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʢʫʪ ʢʨʝʥʫ (ʥʘʭʠʣʫ) ʦʩʽʙ ʚ ʢʘʜʨʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 

ʙʠ Ñ10Á-20Á. ʇʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʚʠʭʦʜʽ ʽ ʚʭʦʜʽ ʥʘ ʝʩʢʘʣʘʪʦʨ ʣʶʜʠʥʘ ʙʫʜʝ 

ʜʠʚʠʪʠʩʷ ʩʦʙʽ ʧʽʜ ʥʦʛʠ, ʘ ʧʨʠ ʚʽʜʢʨʠʪʪʽ ʜʚʝʨʝʡ ï ʥʘ ʨʫʯʢʫ ʜʚʝʨʝʡ. ʎʝ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ï ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

ʩʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV. ɿʤʦʜʝʣʶʚʘʪʠ ʟʘʜʘʯʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʦʞʥʘ 

ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʘ ʚʭʦʜʽ ʪʘ ʜʦ ʚʭʦʜʫ ʫ ʧʨʠʤʽʱʝʥʥʷ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʱʝ ʜʦ ʚʭʦʜʫ ʚ ʙʫʜʽʚʣʶ ï ʧʦʪʨʽʙʥʦ 

ʰʫʢʘʪʠ ʙʘʣʘʥʩ ʤʽʞ ʜʚʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: ʘʙʦ ʟʤʝʥʰʫʚʘʪʠ ʚʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʽ ʪʦʜʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʦʪʢʦʬʦʢʫʩʥʠʡ ʦʙô̒ ʢʪʠʚ (ʨʠʩ. 7.1). 
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ʈʠʩʫʥʦʢ 7.1 ï ɺʽʜʦʙʨʘʞʝʥʥʷ ʦʙʣʠʯʯʷ ʩʫʙô̒ ʢʪʘ ʢʦʨʦʪʢʦʬʦʢʫʩʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ 

 

ʎʝ ʤʦʞʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʤʝʨʠ ʚʽʜʝʦʜʦʤʦʬʦʥʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʨʽʚʥʽ ʦʩʦʙʠ 

ʣʶʜʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʯʝʨʝʟ ʰʠʨʠʥʫ ʜʚʝʨʝʡ ʤʠ ʥʝ ʚʧʠʩʫʻʤʦʩʷ ʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʛʨʘʥʠʯʥʽ ʢʫʪʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʽʜʚʽʜʫʚʘʯʘ ʥʘ ʜʘʣʝʢʦʤʫ ʧʽʜʩʪʫʧʽ ï ʫ ʭʚʽʨʪʮʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʚʛʦʬʦʢʫʩʥʠʡ ʦʙô̒ʢʪʠʚ (ʨʠʩ. 6.2). 

 

 
ʈʠʩʫʥʦʢ 7.2 ï ʇʨʠʢʣʘʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʚʽʜʫʚʘʯʘ ʥʘ ʜʘʣʝʢʦʤʫ ʧʽʜʩʪʫʧʽ 

 

ʌʦʨʤʘʣʴʥʦ ʚʠʢʦʥʘʥʦ ʚʩʽ ʚʠʤʦʛʠ. ɸʣʝ ʜʣʷ ʮʴʦʛʦ ʦʙô̒ ʢʪʘ ʨʽʰʝʥʥʷ ʥʝ ʦʧʪʠʤʘʣʴʥʝ ï 

ʣʶʜʠʥʘ ʤʦʞʝ ʧʽʪʠ ʽ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʱʦ ʟʚʝʜʝ ʥʘʥʽʚʝʮʴ ʉɺʉ. ʗʢʱʦ ʞ ʮʝ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ ʽ ʚʭʽʜ 

ʥʘ ʪʝʨʠʪʦʨʽʶ ʪʽʣʴʢʠ ʦʜʠʥ ï ʚʘʨʽʘʥʪ. 

ɸʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV. ɺ ʮʽʣʦʤʫ ʩʧʨʦʙʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʚʽʜʫʚʘʯʘ çʥʘ 

ʜʘʣʴʥʽʭ ʧʽʜʩʪʫʧʘʭè ʷʢ ʧʨʘʚʠʣʦ ʥʝʚʠʧʨʘʚʜʘʥʘ. ʇʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʪʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʨʫʛʠʤ 
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ʩʧʦʩʦʙʦʤ ï ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘ ʚʭʦʜʽ ʫ ʧʨʠʤʽʱʝʥʥʷ (ʨʠʩ. 7.3). 

 

 
ʈʠʩʫʥʦʢ 7.3 ï ʇʨʠʢʣʘʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʥʘ ʚʭʦʜʽ ʙʫʜʽʚʣʽ 

 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʚʛʦʬʦʢʫʩʥʠʡ ʦʙô̒ ʢʪʠʚ, ʟʦʥʘ ʦʛʣʷʜʫ 

ʷʢʦʛʦ ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʶʻ ʚʝʩʴ ʚʭʽʜ. ɯʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠ ʜʘʥʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʢʘʤʝʨʠ, ʬʦʢʫʩʥʽʡ ʚʽʜʩʪʘʥʽ ʪʘ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʤʘʪʨʠʮʽ ï ʤʘʢʩʠʤʘʣʴʥʘ, ʪʦʤʫ 

ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʻ ʢʨʘʱʠʤ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʝʡ ʥʘ ʟʘʧʘʩʥʠʭ/ʩʣʫʞʙʦʚʽ ʚʭʦʜʘʭ ï ʚ ʪʦʤʫ, ʱʦ ʷʢ 

ʧʨʘʚʠʣʦ ʥʠʤ ʢʦʨʠʩʪʫʶʪʴʩʷ çʩʚʦʾè ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʘ ʮʝ ʩʧʨʦʱʫʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʟʥʠʞʫʻ 

ʚʠʤʦʛʠ ʜʦ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʽ ʛʨʘʥʠʯʥʠʭ ʢʫʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʚʭʦʜʫ ï 

ʟʘʚʜʘʥʥʷ ʬʽʢʩʫʚʘʪʠ ʣʶʜʝʡ, ʱʦ ʚʭʦʜʷʪʴ, ʪʦ ʜʣʷ ʟʘʧʘʩʥʦʛʦ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʤʦʞʫʪʴ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʣʶʜʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʥʘ ʚʫʣʠʮʶ. ʊʦʤʫ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘʚʽʪʴ ʜʚʦʭ ʢʘʤʝʨ ï ʬʽʢʩʫʶʪʴ ʚʭʽʜ ʽ ʚʠʭʽʜ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ (ʨʠʩ. 7.4 ʽ 7.5). 

 

 
ʈʠʩʫʥʦʢ 7.4 ï ʇʨʠʢʣʘʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʚʠʭʦʜʽ ʟʽ ʩʣʫʞʙʦʚʦʛʦ ʚʠʭʦʜʫ 
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ʈʠʩʫʥʦʢ 7.5 ï ʇʨʠʢʣʘʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʩʣʫʞʙʦʚʦʤʫ ʚʭʦʜʽ 

 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʆʪʞʝ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʘʞʣʠʚʽ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ, ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʽʞ ʦʧʪʠʯʥʦʶ 

ʚʽʩʩʶ ʢʘʤʝʨʠ ʪʘ ʦʩʦʙʦʶ ʦʙô̒ ʢʪʘ ʟʡʦʤʢʠ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʦʙʣʠʯʯʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʦ: 

- ʦʙʠʨʘʪʠ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʪʨʠʮʽ ʚʠʭʦʜʷʯʠ ʟ ʯʠʩʣʘ ʧʽʢʩʝʣʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 
ʦʙʣʠʯʯʷ ʮʽʣʽ ʟʡʦʤʢʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʦʜʥʦʛʦ ʟʽ ʩʪʘʥʜʘʨʪʽʚ/ʨʝʢʦʤʝʥʜʘʮʽʡ ï EN 62676-2015 ʘʙʦ 

ʘʥʘʣʦʛʽʯʥʠʭ ʥʦʨʤ; 

- ʜʦʤʘʛʘʪʠʩʷ ʤʘʣʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ 

ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ, ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʦʯʢʠ ʟʡʦʤʢʠ ʜʦ ʦʙô̒ ʢʪʘ ʟʡʦʤʢʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ ʦʙô̒ ʢʪʠʚʘ; 

- ʜʦʤʘʛʘʪʠʩʷ ʤʘʣʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʫʪʘ ʤʽʞ ʦʧʪʠʯʥʦʶ ʚʽʩʩʶ ʢʘʤʝʨʠ ʪʘ ʦʩʦʙʦʶ 
ʦʙô̒ ʢʪʘ ʟʡʦʤʢʠ ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʤʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʪʠʧʦʚʫ ʧʦʚʝʜʽʥʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʜʣʷ 
ʤʽʥʽʤʽʟʘʮʽʾ ʢʫʪʘ ʥʘʭʠʣʫ ʦʩʦʙʠ ʦʙô̒ ʢʪʫ ʟʡʦʤʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ DORI ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʣʷ 
ʦʧʝʨʘʪʠʚʥʦʾ ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʥʘ ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ (Identification, Recognition ʯʠ 

Detection) ʽ ʯʦʤʫ?  

2. ʗʢʘ ʤʽʥʽʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʥʘ ʤʝʪʨ ʧʦʪʨʽʙʥʘ ʜʣʷ ʥʘʜʽʡʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ?  

3. ʗʢ ʚʧʣʠʚʘʻ ʚʠʩʦʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʥʘ ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ ʥʘ ʷʢʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʦʙʣʠʯʯʷ ʪʘ ʷʢʫ ʦʧʪʠʤʘʣʴʥʫ ʚʠʩʦʪʫ (ʜʽʘʧʘʟʦʥ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ?  

4. ʗʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʢʫʪ ʥʘʭʠʣʫ ʦʧʪʠʯʥʦʾ ʦʩʽ ʢʘʤʝʨʠ ʚʽʜʥʦʩʥʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʽʪʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʨʦʩʪʫ (1,65-

1,80 ʤ)?  

5. ʏʦʤʫ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʚʭʦʜʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ çʟʦʥʫ 
ʦʯʽʢʫʚʘʥʥʷè ʧʝʨʝʜ ʜʚʝʨʠʤʘ ʽ ʷʢ ʾʾ ʧʨʘʚʠʣʴʥʦ ʟʘʜʘʪʠ ʚ ʉɸʇʈ?  

6. ʗʢ ʧʨʘʚʠʣʴʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʚ ʉɸʇʈ ʚʧʣʠʚ ʢʘʧʶʰʦʥʽʚ, ʰʘʧʦʢ, ʧʘʨʘʩʦʣʴʦʢ ʪʘ ʽʥʰʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʱʦ ʟʘʢʨʠʚʘʶʪʴ ʦʙʣʠʯʯʷ, ʥʘ ʟʘʜʘʯʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʚʭʦʜʽ?  

7. ʗʢʽ ʚʠʤʦʛʠ ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʪʘ ʷʢ ʧʝʨʝʚʽʨʠʪʠ ʾʭ ʫ ʧʨʦʛʨʘʤʽ?  

8. ʗʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ IP Video System Design Tool ʧʝʨʝʚʽʨʠʪʠ, 
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ʯʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʪʨʽʙʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ ʧʦ ʚʩʽʡ ʟʦʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʚʭʦʜʽ?  

9. ʏʦʤʫ ʜʣʷ ʚʭʦʜʫ ʚ ʙʫʜʽʚʣʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʶ 

ʩʪʘʮʽʦʥʘʨʥʦʾ ʢʘʤʝʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙʣʠʯʯʷ ʪʘ ʦʛʣʷʜʦʚʦʾ ʢʘʤʝʨʠ, ʽ ʷʢ ʮʝ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʤʦʜʝʣʽ?  

10. ʗʢʽ ʫʢʨʘʾʥʩʴʢʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʨʝʛʫʣʶʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʶʜʠʥʠ ʥʘ ʚʭʦʜʽ ʚ ʙʫʜʽʚʣʶ ʪʘ ʷʢ ʾʭ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʝʩʢʽʟʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʚ 

ʉɸʇʈ? 

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ʊʝʤʘ 8. ʉʧʝʮʠʬʽʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʪʷʞʥʠʤ ʧʝʨʠʤʝʪʨʦʤ 

 

ʇʣʘʥ: 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV ʪʘ ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ; 

ï ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʝʦʢʦʥʪʨʦʣʴ ʧʨʦʪʷʞʥʦʛʦ ʧʝʨʠʤʝʪʨʘ 

(ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʦʙô̒ ʢʪʠ ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʢʠ ʪʦʱʦ) ʚʽʜ 1-2 ʜʦ 10-20 ʢʽʣʦʤʝʪʨʽʚ 

ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʤʝʨʪʚʠʭ ʟʦʥ. 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘ ʚʠʭʽʜʥʽ ʜʘʥʽ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʛʝʦʧʽʜʢʣʘʜʢʫ 

ʘʙʦ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ (Google Map) ʟ ʧʨʠʚô̫ ʟʘʥʠʤ ʜʦ ʥʠʭ ʽʥʞʝʥʝʨʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ï 

ʧʝʨʠʤʝʪʨʘʣʴʥʦʶ ʦʛʦʨʦʞʝʶ, ʚʦʨʦʪʘʤʠ, ʭʚʽʨʪʢʘʤʠ, ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʠʤʠ ʧʫʥʢʪʘʤʠ ʽ ʪ.ʧ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʜʘʯʽ 

ʥʝʦʙʭʽʜʥʦ: 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʪʠʧʫ ʢʘʤʝʨ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ï ʩʪʘʮʽʦʥʘʨʥʽ ʟ ʬʽʢʩʦʚʘʥʦʶ 

ʬʦʢʫʩʥʦʶ ʚʽʜʩʪʘʥʥʶ, ʩʪʘʮʽʦʥʘʨʥʽ ʚʘʨʽʦʬʦʢʘʣʴʥʽ (ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʥʘ ʤʽʩʮʽ 

ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʠ ʘʙʦ ʚʽʜʜʘʣʝʥʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʦʪʦʨʠʟʦʚʘʥʦʛʦ ʦʙô̒ ʢʪʠʚʘ) ʘʙʦ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʧʦʚʦʨʦʪʥʽ, ʘ ʪʘʢʦʞ ʩʧʦʩʽʙ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ï ʥʘʟʫʩʪʨʽʯ ʦʜʥʘ ʦʜʥʽʡ ʘʙʦ 

ʦʜʥʘ ʟʘ ʦʜʥʦʶ; ʚʟʜʦʚʞ ʣʽʥʽʾ ʧʝʨʠʤʝʪʨʘ ʘʙʦ ʟ ʮʝʥʪʨʫ; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʢʨʦʢʫ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʤʝʨ. 

ʇʝʨʰ ʥʽʞ ʚʠʙʠʨʘʪʠ ʩʧʦʩʽʙ ʨʦʟʩʪʘʥʦʚʢʠ ʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨ, ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʢʨʠʪʝʨʽʷʤʠ ï ʢʦʣʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʝʨʠʤʝʪʨʦʤ 

ʚʠʢʦʥʘʥʦʶ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʝʨʠʤʝʪʨʽ ï ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʘʙʦ ʩʧʨʦʙʠ ʪʘʢʦʛʦ ʚʪʦʨʛʥʝʥʥʷ; ʢʦʦʨʜʠʥʘʮʽʷ 

ʨʦʙʦʪʠ ʦʭʦʨʦʥʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ; ʨʦʟʙʽʨ ʽ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʥʷ ʩʣʽʜ ʢʝʨʫʚʘʪʠʩʷ ʢʨʠʪʝʨʽʷʤʠ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʝʪʝʢʮʽʾ ʘʙʦ ʦʛʣʷʜʫ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ï ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

ʩʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV ʪʘ ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʧʠʪʘʥʴ, ʱʦ ʩʪʦʷʪʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʻ ʩʧʦʩʽʙ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʥʠʢʽʚ. 

ʉʧʦʩʽʙ çʟ ʮʝʥʪʨʫ ʥʘ ʧʝʨʠʤʝʪʨè ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʜʣʷ ʙʶʜʞʝʪʥʠʭ 

ʧʨʦʝʢʪʽʚ ʽ ʚʢʨʘʡ ʤʘʣʠʭ ʜʦʚʞʠʥʘʭ ʧʝʨʠʤʝʪʨʘ ï ʫʤʦʚʥʦ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ 

(ʨʠʩ. 8.1). ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʘʥʘ ʢʦʥʮʝʧʮʽʷ ʩʝʙʝ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʠʧʨʘʚʜʦʚʫʻ: 

ï ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʧʦʨʫʰʥʠʢʽʚ ʜʦ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʶ; 

ï ʥʝʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʫ ʟʦʥʫ, ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʷʢʫ ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʢʦʨʜʦʥʫ; 

ï ʷʢ ʧʨʘʚʠʣʦ ʧʦʪʨʽʙʥʦ ʽʩʪʦʪʥʦ ʙʽʣʴʰʝ ʢʘʤʝʨ, ʱʦʙ ʟʘʢʨʠʪʠ ʪʫ ʩʘʤʫ ʜʽʣʷʥʢʫ ʧʝʨʠʤʝʪʨʘ 

ʱʦ ʽ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ çʫʟʜʦʚʞ ʧʝʨʠʤʝʪʨʘè. 

ʇʦʟʠʪʠʚ ʪʽʣʴʢʠ ʫ ʦʜʥʘʢʦʚʽʡ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʟʘ ʚʩʽʤ ʧʝʨʠʤʝʪʨʦʤ. 

ʉʧʦʩʽʙ ʚʟʜʦʚʞ ʧʝʨʠʤʝʪʨʘ çʥʘʟʫʩʪʨʽʯè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ï ʟô̫ ʚʣʷʶʪʴʩʷ çʩʣʘʙʢʽèè ʟʦʥʠ, ʚʽʜʩʫʪʥʽʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʦʜʥʘʢʦʚʦʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʢʦʨʜʦʥʽʚ ʙʝʟʧʝʢʠ (ʨʠʩ. 8.2). ʊʘʢ ʧʽʜ ʢʘʤʝʨʘʤʠ ʙʫʜʝ 

ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʥʘʡʤʝʥʰ ʤʽʩʮʝ. 
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ʈʠʩʫʥʦʢ 8.1 ï ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ çʟ ʮʝʥʪʨʫ ʥʘ ʧʝʨʠʤʝʪʨè 

 

ʇʝʨʠʤʝʪʨ ʚ ʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ (ʪʠʤ ʙʽʣʴʰʝ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ) ʦʯʝʚʠʜʥʦ ʤʘʪʠʤʝ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ. ʇʨʠ ʮʴʦʤʫ ʢʘʨʪʠʥʢʘ ʟ ʮʠʭ ʢʘʤʝʨ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. 

ʆʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʤʫʣʴʪʠʢʘʤʝʨʥʦʤʫ ʨʝʞʠʤʽ ʨʦʟʢʣʘʜʢʠ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʢʘʤʝʨ çʥʘ ʟʫʩʪʨʽʯè 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʣʠʚʦ. 

ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʧʦʨ ʽ 

ʟʜʝʰʝʚʣʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʢʨʦʢʫ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ. 

 

  
ʈʠʩʫʥʦʢ 8.2 ï ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ ʟʘ ʩʭʝʤʦʶ çʥʘ ʟʫʩʪʨʽʯè ʽ ʦʪʨʠʤʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʚʽʜʝʦʢʘʤʝʨ 

 

ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ çʫʟʜʦʚʞ ʧʝʨʠʤʝʪʨʘ ʦʜʠʥ ʟʘ ʦʜʥʠʤè ï ʢʣʘʩʠʯʥʠʡ, 

ʥʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ (ʨʠʩ. 8.3). ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʧʝʨʠʤʝʪʨʽʚ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ. ʧʣʶʩʠ: 

ï ʯʽʪʢʠʡ ʧʦʜʽʣ ʢʦʨʜʦʥʫ ʥʘ çʩʚʦèʁ ʽ çʯʫʞʫè ʪʝʨʠʪʦʨʽʾ ʥʘ ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʽʡ ʟʦʥʽ 

ʜʦʟʚʦʣʷʻ ʜʝʪʝʢʪʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʫʰʥʠʢʘ ʜʦ ʡʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ, ʱʦ 

ʦʭʦʨʦʥʷʻʪʴʩʷ. ɿʘʚʜʘʥʥʷ ʣʝʛʢʦ ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʽʩʥʫʶʯʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʽʜʝʦʘʥʘʣʽʪʠʢʠ; 

ï ʚʽʜʥʦʩʥʦ ʤʘʣʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʽʢʩʝʣʽʚ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ 

ʨ̔ʚʥʦʥʘʜʽʡʥʫ ʦʭʦʨʦʥʫ; 

ï ʦʜʥʘʢʦʚʠʡ ʥʘʧʨʷʤʦʢ ʚʩʽʭ ʢʘʤʝʨ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻ ʩʠʪʫʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʬʽʮʝʨʽʚ 



58 

 

ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʮʝʥʪʨʫ. 

 

 
ʈʠʩʫʥʦʢ 8.3 ï ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ ʟʘ ʩʭʝʤʦʶ çʦʜʠʥ ʟʘ ʦʜʥʠʤè 

 

ʇʦʚʦʨʦʪʥʽ ʢʘʤʝʨʠ ʧʨʠ ʦʭʦʨʦʥʽ ʧʝʨʠʤʝʪʨʘ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʜʦʧʦʤʽʞʥʫ ʨʦʣʴ 

(ʨʠʩ. 8.4). ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʚʪʦʨʛʥʝʥʥʷ ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʜʝʪʘʣʽʟʫʚʘʪʠ ʩʮʝʥʫ, ʚʽʨʽʬʽʢʫʚʘʪʠ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʪʨʠʚʦʛʠ ʚʽʜ ʚʽʜʝʦʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʫʣʽʚ ʘʙʦ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ 

ʦʭʦʨʦʥʠ ʧʝʨʠʤʝʪʨʘ. 

 

 
ʈʠʩʫʥʦʢ 8.4 ï ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʦʨʦʪʥʦʾ ʢʘʤʝʨʠ ʥʘ ʧʝʨʠʤʝʪʨʽ 

 

ʆʧʪʠʤʘʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ ʚʠʱʝ ʨʽʚʥʷ ʽʥʞʝʥʝʨʥʠʭ ʟʘʛʦʨʦʜʞʝʥʴ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʧʘʨʢʘʥ ʥʝ ʟʘʪʽʥʶʚʘʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʷʢ ʟʘ ʚʣʘʩʥʦʶ ʪʝʨʠʪʦʨʽʻʶ, ʪʘʢ ʽ ʟʘ ʧʽʜʩʪʫʧʘʤʠ ʜʦ 
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ʥʝʾ. 

ʅʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʨʷʜ ʬʘʢʪʦʨʽʚ ï ʜʝʪʘʣʴʥʽʩʪʴ ʢʘʨʪʠʥʢʠ 

(ʱʽʣʴʥʽʩʪʴ ʧʽʢʩʝʣʽʚ), ʯʫʪʣʠʚʽʩʪʴ ʢʘʤʝʨʠ (ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʪʨʘʩʪʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʥʠʟʴʢʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ), ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ (ʥʘʷʚʥʽʩʪʴ ʦʧʘʜʽʚ, ʪʫʤʘʥʫ, ʜʠʤʫ 

ʽ ʪ.ʧ., ʱʦ ʦʙʤʝʞʫʶʪʴ ʚʠʜʠʤʽʩʪʴ). 

ʆʩʥʦʚʥʽ ʚʘʨʽʘʥʪʠ ʬʦʨʤʘʪʫ ʢʘʜʨʫ: 4:3, 16:9 ʽ 9:16 (ʪ. ʟʚ. çʢʦʨʠʜʦʨʥʠʡè ʬʦʨʤʘʪ). 

ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʡ ʚ ʧʣʘʥʽ ʟʙʽʣʴʰʝʥʥʷ ʢʨʦʢʫ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ï ʬʦʨʤʘʪ 9:16 (ʨʠʩ. 8.5). 

 

 
ʈʠʩʫʥʦʢ 8.5 ï ʇʨʠʢʣʘʜ ʟʦʥ ʦʛʣʷʜʫ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʘʪʫ ʢʘʜʨʘ  

 

ʅʘʡʙʽʣʴʰ çʟʙʘʣʘʥʩʦʚʘʥʠʡè ʚ ʩʝʥʩʽ ʢʦʥʪʨʦʣʶ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠ ʪʨʦʭʠ ʤʝʥʰʠʤ 

ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʨʦʮʽ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ï ʬʦʨʤʘʪ 4:3. ɸʫʪʩʘʡʜʝʨ ï ʬʦʨʤʘʪ 16:9 

ï ʚʽʥ ʟʘʥʘʜʪʦ ʩʠʣʴʥʦ ʟʘʭʦʧʣʶʻ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ ʥʘʜʤʽʨʥʦ ʟʤʝʥʰʫʻ ʢʨʦʢ 

ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ. 

ʏʠʤ ʚʠʱʝ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʘʪʨʠʮʽ, ʪʠʤ ʚʠʱʘ ʜʝʪʘʣʴʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʟʥʘʯʠʪʴ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʥʷ ʚ ʟʦʥʫ, ʱʦ ʦʭʦʨʦʥʷʻʪʴʩʷ ʤʦʞʥʘ ʚʠʙʨʘʪʠ 

ʙʽʣʴʰʠʡ ʢʨʦʢ ʫʩʪʘʥʦʚʢʠ. ɸʣʝ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ. ʇʨʠ ʪʦʤʫ ʞ ʨʦʟʤʽʨʽ ʤʘʪʨʠʮʽ ʙʽʣʴʰʫ 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʦʟʥʘʯʘʻ ʛʽʨʰʫ ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ (ʧʨʦʩʪʘ ʤʘʪʝʤʘʪʠʢʘ ʽ ʬʽʟʠʢʘ ï ʤʘʪʨʠʮʷ 

ʜʽʣʠʪʴʩʷ ʥʘ ʙʽʣʴʰʝ ʯʠʩʣʦ ʧʽʢʩʝʣʽʚ, ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ ʜʽʩʪʘʻʪʴʩʷ ʤʝʥʰʝ ʤʽʩʮʷ ʥʘ ʤʘʪʨʠʮʽ, ʥʘ 

ʢʦʞʝʥ ʧʽʢʩʝʣʴ ʧʘʜʘʻ ʤʝʥʰʝ ʩʚʽʪʣʘ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ). 

ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʢʨʦʢʦʤ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ, ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʫʩʪʘʥʦʚʢʠ ʦʭʦʨʦʥʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʦʾ ʟʦʥʠ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʷʚʣʝʥʥʷ 

ʧʦʨʫʰʥʠʢʘ. ʗʢ ʧʨʘʚʠʣʦ ʜʣʷ ʦʭʦʨʦʥʠ ʧʨʦʪʷʞʥʠʭ ʧʝʨʠʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʽ 

ʩʚʽʪʣʦʯʫʪʣʠʚʽ ʤʘʪʨʠʮʽ ʟ ʚʽʜʥʦʩʥʦ ʤʘʣʠʤ ʜʦʟʚʦʣʦʤ HD 720P ʘʙʦ Full HD 1080P. 

ʇʨʠ ʦʜʥʘʢʦʚʦʤʫ ʨʦʟʤʽʨʽ ʤʘʪʨʠʮʽ ʯʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʦʚʛʦʬʦʢʫʩʥʦʛʦ ʦʙô̒ ʢʪʠʚʘ ï 

ʪʠʤ ʥʘ ʙʽʣʴʰʽʡ ʚʽʜʩʪʘʥʽ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʥʠʢʘ. ɸʣʝ 

ʜʦʚʛʦʬʦʢʫʩʥʽ ʦʙô̒ ʢʪʠʚʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʫ ʛʣʠʙʠʥʫ ʨʽʟʢʦʩʪʽ, ʷʢʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ ʨʦʙʦʪʠ 

ʚ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ. ɺʙʫʜʦʚʘʥʘ ɯʏ-ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʢʘʤʝʨ ʪʘʢʦʞ ʦʙʤʝʞʝʥʘ ʧʦ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʛʨʘʥʠʯʥʠʤ ʢʫʪʘʭ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʱʦ ʦʙʤʝʞʫʻ ʜʘʣʴʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʚʥʦʯʽ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʚʘʨʪʦ 

ʟʘʙʫʚʘʪʠ ʧʨʦ ʟʛʘʜʫʚʘʥʫ ʚʠʱʝ ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ï ʜʦʱ, ʪʫʤʘʥ, ʩʥʽʛ, ʜʠʤ 

ʟʤʝʥʰʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʚʠʷʚʣʝʥʥʷ ʤʝʪʠ. ʊʦʤʫ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʢʦʤʧʨʦʤʽʩʥʠʡ 

ʚʘʨʽʘʥʪ ʤʽʞ ʢʨʦʢʦʤ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʷʚʣʝʥʥʷ ʤʝʪʠ. 

ɼʨʫʛʠʡ ʤʦʤʝʥʪ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ï ʥʝʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʧʝʨʠʤʝʪʨʘ, ʟʣʘʤʠ, ʥʘ 

ʷʢʠʭ ʪʘʢʦʞ ʜʦʚʦʜʠʪʴʩʷ ʟʙʽʣʴʰʫʚʘʪʠ ʢʫʪ ʦʛʣʷʜʫ ʽ ʟʤʝʥʰʫʚʘʪʠ ʢʨʦʢ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ 

(ʨʠʩ. 8.6). 
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ʈʠʩʫʥʦʢ 8.6 ï ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ ʥʘ ʥʝʧʨʷʤʦʣʽʥʽʡʥʦʤʫ ʧʝʨʠʤʝʪʨʽ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʦʢ ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʙʫʜʝ ʥʝ ʧʦʩʪʽʡʥʠʤ, ʟʙʽʣʴʰʫʶʯʠʩʴ ʥʘ 

ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʽ ʟʤʝʥʰʫʶʯʠʩʴ ʚ ʤʽʩʮʷʭ ʧʦʚʦʨʦʪʫ ʽʥʞʝʥʝʨʥʠʭ ʟʘʛʦʨʦʜʞʝʥʴ. ɺ 

ʩʝʨʝʜʥʴʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ ʢʨʦʢʦʤ 50-70 ʤʝʪʨʽʚ ʤʽʞ ʢʘʤʝʨʘʤʠ. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʆʪʞʝ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʠʤʝʪʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʛʦ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʦʜʥʘ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʻ ʦʙʣʽʢʫ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʯʠʥʥʠʢʽʚ.  

ʆʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ï ʨʦʟʩʪʘʥʦʚʢʘ ʢʘʤʝʨ ʫʟʜʦʚʞ ʦʛʦʨʦʞʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʠʣʝʛʣʦʾ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʚʣʘʩʥʦʾ ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʦʾ ʟʦʥʠ ʦʙô̒ ʢʪʘ. ʂʦʞʥʘ ʧʦʧʝʨʝʜʥʷ ʢʘʤʝʨʘ ʢʦʥʪʨʦʣʶʻ 

çʤʝʨʪʚʫ ʟʦʥʫè ʥʘʩʪʫʧʥʦʾ, ʪʠʤ ʩʘʤʠʤ ʛʘʨʘʥʪʫʶʯʠ ʥʘʜʽʡʥʽʩʪʴ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ. ʂʨʦʢ 

ʨʦʟʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʟ ʤʽʨʢʫʚʘʥʴ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʥʷ ʚ 

ʦʙʣʘʩʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʜʽʣʷʥʢʠ ʧʝʨʠʤʝʪʨʘ.  

ʅʘ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʤʦʞʥʘ ʚʠʙʠʨʘʪʠ ʜʦʚʛʦʬʦʢʫʩʥʽ ʦʙô̒ ʢʪʠʚʠ (12-16 ʤʤ), 

ʟʙʽʣʴʰʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʟʦʥʫ ʚʧʝʚʥʝʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʥʠʢʘ. ʇʨʠ ʢʦʥʪʨʦʣʽ ʟʦʥʠ ʟ 

ʧʦʚʦʨʦʪʦʤ ʜʽʣʷʥʢʠ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʛʦʨʦʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʟʤʝʥʰʫʚʘʪʠ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ (ʜʦ 

3,6-10 ʤʤ) ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʦʛʣʷʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʘʩʪʽʰʝ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ.  

ʈʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʚʠʭʦʜʷʯʠ ʟ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʚʽʜʩʪʘʥʥʶ 

ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʥʠʢʘ ʽ ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ ʢʘʤʝʨʠ, ʷʢ ʧʨʘʚʠʣʦ ʥʝ ʙʽʣʴʰʝ 1,3-2 ʄʧ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʩʝʨʝʜʥʽʡ ʢʨʦʢ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ï 60 ʤʝʪʨʽʚ. ʇʦʚʦʨʦʪʥʽ ʢʘʤʝʨʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ 

ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʟʙʽʣʴʰʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʨʦʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʩʠʪʫʘʮʽʾ 

ʢʦʦʨʜʠʥʘʮʽʾ ʩʣʫʞʙʠ ʨʝʘʛʫʚʘʥʥʷ. ɹʫʜʫʚʘʪʠ ʧʝʨʠʤʝʪʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʥʦʛʦ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʠʩʪʦ ʥʘ ʧʦʚʦʨʦʪʥʠʭ ʢʘʤʝʨʘʭ ʜʦʧʫʩʪʠʤʦ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʦʙʨʝ 

ʥʘʣʘʛʦʜʞʝʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʠʤʝʪʨʘʣʴʥʦʾ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʽ ʧʨʠ ʛʣʠʙʦʢʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʧʝʨʠʤʝʪʨʘ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʠʡ ʧʨʠʥʮʠʧ ʧʝʨʝʢʨʠʪʪʷ çʤʝʨʪʚʠʭ ʟʦʥè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʩʪʘʥʦʚʮʽ ʢʘʤʝʨ 
ʧʦ ʧʝʨʠʤʝʪʨʫ?  

2. ʗʢʠʡ ʩʝʨʝʜʥʽʡ ʢʨʦʢ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ 

ʧʝʨʠʤʝʪʨʘ?  

3. ʗʢʽ ʬʦʢʫʩʥʽ ʚʽʜʩʪʘʥʽ ʦʙôʻʢʪʠʚʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʦʚʛʠʭ ʧʨʷʤʠʭ 
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ʜʽʣʷʥʦʢ?  

4. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʪʘ ʢʨʦʢ ʢʘʤʝʨ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʦʨʦʪʽʚ ʯʠ ʩʢʣʘʜʥʦʾ 
ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʢʘʥʫ?  

5. ʏʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʙʫʜʫʚʘʪʠ ʧʝʨʠʤʝʪʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʚʠʢʣʶʯʥʦ ʥʘ ʧʦʚʦʨʦʪʥʠʭ 
(PTZ) ʢʘʤʝʨʘʭ?  

6. ʗʢʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʤʝʨ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʦʭʦʨʦʥʠ ʧʝʨʠʤʝʪʨʘ ʽ 
ʯʦʤʫ?  

7. ʑʦ ʪʘʢʝ çʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʘ ʟʦʥʘè ʦʙôʻʢʪʘ ʽ ʷʢ ʚʦʥʘ ʢʦʥʪʨʦʣʶʻʪʴʩʷ?  

8. ʗʢ ʽʥʪʝʛʨʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʩʠʩʪʝʤʦʶ ʧʝʨʠʤʝʪʨʘʣʴʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ?  

9. ʗʢʽ ʚʠʤʦʛʠ ʜʦ ʦʩʚʽʪʣʝʥʥʷ ʧʝʨʠʤʝʪʨʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ?  

10. ʗʢ ʚʧʣʠʚʘʶʪʴ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʪʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʚʠʙʽʨ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨ 
ʧʝʨʠʤʝʪʨʫ?  

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ʊʝʤʘ 9. ʉʧʝʮʠʬʽʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʨʦʤʘʜʩʴʢʠʤʠ ʟʦʥʘʤʠ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

ʇʣʘʥ: 

ï ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ; 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʨʦʤʘʜʩʴʢʠʤʠ ʟʦʥʘʤʠ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

ï ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ CCTV; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV; 

ï ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV; 

ï ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʦʩʪʫʧʠʣʦ ʟʘʤʦʚʣʝʥʥʷ ʚʽʜ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʪʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʨʦʤʘʜʩʴʢʠʤʠ ʟʦʥʘʤʠ ʟʘʛʘʣʴʥʦʾ 

ʪʝʨʠʪʦʨʽʾ. ʅʝʦʙʭʽʜʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ 

ʙʝʟʧʝʢʠ ʟ ʙʘʛʘʪʦ ʘʙʦʥʝʥʪʩʴʢʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʞʠʚʦʾ ʪʨʘʥʩʣʷʮʽʾ ʪʘ ʘʨʭʽʚʫ. 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʨʦʤʘʜʩʴʢʠʤʠ 

ʟʦʥʘʤʠ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʣʘʥ ʪʝʨʠʪʦʨʽʾ, ʛʝʦʧʽʜʢʣʘʜʢʫ ʘʙʦ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ (Google Map), ʘ ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʪʦʯʢʠ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʧʨʦʚʘʡʜʝʨʘ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ï ʦʙʤʝʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʻ ʙʘʛʘʪʦ ʘʙʦʥʝʥʪʩʴʢʠʡ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ; 

ï ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟʦʥʠ ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʜʣʷ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʙʫʜʠʥʢʫ 

(ʢʽʣʴʢʦʭ ʙʫʜʠʥʢʽʚ); 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʘʤʝʨ, ʤʽʩʮʷ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʽ ʾʭ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʟʘʚʜʘʥʴ ʜʣʷ ʜʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ: 

ï ʢʦʥʪʨʦʣʴ ʚôʾ ʟʜʫ ʽ ʚʭʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʶ (ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʘʰʠʥ ʽ ʣʶʜʝʡ); 

ï ʢʦʥʪʨʦʣʴ ʧʘʨʢʫʚʘʥʥʷ (ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʘʰʠʥ ʽ ʣʶʜʝʡ); 

ï ʢʦʥʪʨʦʣʴ ʦʩʽʙ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ (ʽʜʝʥʪʠʬʽʢʘʮʽʷ); 

ï ʙʝʟʧʝʢʘ ʜʽʪʝʡ (ʢʦʥʪʨʦʣʴ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, ʽʛʨʦʚʠʡ ʽ ʧʘʨʢʦʚʦʾ ʟʦʥʠ); 

ï ʟʘʧʦʙʽʛʘʥʥʷ ʚʘʥʜʘʣʽʟʤʫ (ʧʽʜôʾ ʟʜʠ, ʣʽʬʪʠ); 

ï ʢʦʥʪʨʦʣʴ ʟʘʢʨʠʪʠʭ ʟʦʥ (ʛʦʨʠʱʘ, ʧʽʜʚʘʣʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘ, ʝʣʝʢʪʨʦʱʠʪʦʚʘ ʪʦʱʦ). 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʽ ʟʦʥʠ 

ʢʦʥʪʨʦʣʶ, ʜʦʩʪʫʧ ʜʦ ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʟʨʦʙʠʪʠ ʙʘʛʘʪʦ ʘʙʦʥʝʥʪʩʴʢʠʤ ï ʜʣʷ ʚʩʽʭ ʤʝʰʢʘʥʮʽʚ. ʎʝ 

ʟʦʥʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʘʨʢʫʚʘʥʥʷʤ ʽ ʙʝʟʧʝʢʦʶ ʜʽʪʝʡ. ɼʦʩʪʫʧ ʜʦ ʽʥʰʠʭ ʢʘʤʝʨ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʦʙʤʝʞʝʥʠʡ ʽ ʜʦʩʪʫʧʥʠʡ ʪʽʣʴʢʠ ʩʫʙô̒ ʢʪʘʤ, ʱʦ ʦʭʦʨʦʥʷʶʪʴ ʪʝʨʠʪʦʨʽʶ, ʚʘʭʪʝʨʦʤ/ʢʦʥʩʴʻʨʞʝʤ 

ʘʙʦ ʩʪʘʨʰʠʤʠ ʧʦ ʙʫʜʠʥʢʫ/ʧʽʜôʾ ʟʜʫ. 

ʈʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ CCTV. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ï ʧʦʪʨʽʙʥʦ 

ʧʨʠʩʪʫʧʘʪʠ ʜʦ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʙʝʟʧʝʢʠ ï ʧʣʘʥʫ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʚʠʱʝ ʟʘʚʜʘʥʴ. 

ʗʢ ʧʨʘʚʠʣʦ ʢʦʞʥʘ ʟʘʜʘʯʘ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʧʽʜʟʘʜʘʯ ʘʙʦ ʮʽʣʝʡ. ʅʘʧʨʠʢʣʘʜ 

ʢʦʥʪʨʦʣʴ ʚôʾ ʟʜʫ ʽ ʚʭʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʶ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʽʜʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ/ʬʽʢʩʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ/ʚʝʨʠʬʽʢʘʮʽʾ ʣʶʜʝʡ, ʱʦ ʚʭʦʜʷʪʴ ʥʘ ʪʝʨʠʪʦʨʽʶ. ʇʨʠ 

ʮʴʦʤʫ ʢʦʞʥʘ ʧʽʜʟʘʜʘʯʘ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʜʝʢʽʣʴʢʦʭ ʢʘʤʝʨ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ï ʻ 2 ʚôʾ ʟʜʠ (2 ʰʣʘʛʙʘʫʤʘ) ʥʘ ʪʝʨʠʪʦʨʽʶ ʽ ʜʚʽ ʭʚʽʨʪʢʠ ʜʣʷ 

ʧʽʰʦʭʦʜʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 1-ʦʾ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ ʷʢ ʤʽʥʽʤʫʤ 4 ʢʘʤʝʨʠ. 

ɿʚʠʯʘʡʥʦ, ʚʝʣʠʢʦʶ ʻ ʩʧʦʢʫʩʘ ʩʧʨʦʙʫʚʘʪʠ ʦʜʥʽʻʶ ʢʘʤʝʨʦʶ ʚʠʨʽʰʠʪʠ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ 
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ʧʽʜʟʘʜʘʯ. ɸʣʝ ʮʝ ʚʜʘʻʪʴʩʷ ʟʨʦʙʠʪʠ ʫ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ï ʘ ʟʘ ʧʨʘʚʠʣʦ ʧʦʪʨʽʙʥʦ ʧʨʠʡʥʷʪʠ 

ʧʨʠʥʮʠʧ: ʦʜʥʘ ʢʘʤʝʨʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʜʥʽʻʾ ʧʽʜʟʘʜʘʯʽ. 

ʂʨʽʤ ʪʦʛʦ, ʩʪʚʦʨʶʶʯʠ ʢʦʥʮʝʧʮʽʶ ʙʝʟʧʝʢʠ ʦʙô̒ ʢʪʘ ʧʦʪʨʽʙʥʦ ʧʘʤô̫ ʪʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʯʘʩʪʦ 

ʟʘʚʜʘʥʥʷ ʧʦʚô̫ ʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʙʝʟ ʨʽʰʝʥʥʷ ʙʘʟʦʚʠʭ ʟʘʚʜʘʥʴ ï ʙʽʣʴʰ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʚʪʨʘʯʘʶʪʴ ʩʚʽʡ ʩʝʥʩ. ʅʘʧʨʠʢʣʘʜ, ʙʝʟ ʢʦʥʪʨʦʣʶ ʚʩʽʭ ʦʩʽʙ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʽʜôʾ ʟʜ ʥʝʤʦʞʣʠʚʦ 

ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʟʘʧʦʙʽʛʘʥʥʷ ʚʘʥʜʘʣʽʟʤʫ; ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʙʝʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʻʩʪʨʘʮʽʡʥʠʭ 

ʟʥʘʢʽʚ ʘʚʪʦ (ʥʦʤʝʨʽʚ) ʢʦʥʪʨʦʣʴ ʧʘʨʢʫʚʘʥʥʷ ʤʘʣʦ ʝʬʝʢʪʠʚʥʠʡ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ï ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

ʩʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ CCTV. ʇʣʘʥʫʚʘʥʥʷ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʥʷ, ʟʘʨʘʜʠ ʷʢʦʾ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ, ʧʨʦʜʫʤʘʚʰʠ ʣʘʥʮʶʞʦʢ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʮʽʣʝʡ ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʦʤʝʨʘ ʚʩʽʭ ʘʚʪʦ, 

ʷʢʽ ʚôʾ ʞʜʞʘʶʪʴ ʫ ʜʚʽʨ (ʨʠʩ. 9.1). ʇʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ ʻ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ 

ʰʣʘʛʙʘʫʤʘ ʜʣʷ ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʜʦʧʫʩʢʫ ʤʘʰʠʥ ʩʧʝʮʽʘʣʴʥʠʭ ʩʣʫʞʙ ï ʰʚʠʜʢʦʾ, ʧʦʣʽʮʽʾ, 

ʧʦʞʝʞʥʦʾ ʪʦʱʦ. 

 

  
ʈʠʩʫʥʦʢ 9.1 ï ʇʨʠʢʣʘʜ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʦʤʝʨʘ ʘʚʪʦ, ʷʢʝ ʚôʾʞʜʞʘʻ ʫ ʜʚʽʨ 

 

ʂʨʽʤ ʢʽʣʴʢʦʩʪʽ ʧʽʢʩʝʣʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʥʦʤʝʨ ʚʘʞʣʠʚʽ ʱʝ ʷʢ ʤʽʥʽʤʫʤ ʜʚʘ 

ʧʘʨʘʤʝʪʨʠ: ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʷʢ ʧʨʘʚʠʣʦ ʥʝ ʙʽʣʴʰʝ 30Á ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ, ʽ ʥʝ ʙʽʣʴʰʝ 20Á ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ (ʨʠʩ. 9.2). 

 

 
ʈʠʩʫʥʦʢ 9.2 ï ʇʨʠʢʣʘʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʫʪʦʚʠʭ ʫʤʦʚ ʬʽʢʩʘʮʽʾ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 
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ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʢʘʤʝʨʫ ʥʝ ʥʘʜʪʦ ʚʠʩʦʢʦ, ʟʘʪʝ ʧʦʜʘʣʽ ʚʽʜ ʰʣʘʛʙʘʫʤʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʜʦʚʛʦʬʦʢʫʩʥʠʡ ʦʙô̒ ʢʪʠʚ. 

ʗʢʱʦ ʚʭʽʜ ʥʘ ʧʨʠʙʫʜʠʥʢʦʚʫ ʪʝʨʠʪʦʨʽʶ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʦʙʤʝʞʝʥʠʤ ʯʠʩʣʦʤ ʩʧʦʩʦʙʽʚ: 

ʥʘʧʨʠʢʣʘʜ ï ʪʽʣʴʢʠ ʯʝʨʝʟ ʭʚʽʨʪʢʫ ˉ1 ʽ ˉ2, ʪʦ ʤʘʻ ʩʝʥʩ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʩʽʭ ʚʭʽʜʥʠʭ ʯʝʨʝʟ 

ʜʘʥʽ ʭʚʽʨʪʢʠ. ʇʨʠʥʮʠʧ ʧʽʜʙʦʨʫ ʢʘʤʝʨʫ ï ʪʘʢʠʡ ʞʝ ʷʢ ʽ ʜʣʷ ʯʠʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʥʦʤʝʨʘ, 

ʘʣʝ ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʢʘʤʝʨʠ 9:16 (çʢʦʨʠʜʦʨʥʠʡ 

ʬʦʨʤʘʪè) ï ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʭʽʜʥʦʾ ʟʦʥʠ. 

 

 
ʈʠʩʫʥʦʢ 9.3 ï ʇʨʠʢʣʘʜ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚôʾʟʜʫ ʽ ʚʭʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʶ 

 

ɿʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʨʢʫʚʘʥʥʷʤ ʩʧʨʦʱʝʥʦ, ʪʦʤʫ ʱʦ ʥʝ ʧʦʪʨʽʙʥʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʦʤʝʨʠ ʘʚʪʦ ʽ ʦʩʦʙʠ ʣʶʜʝʡ ï ʮʽ ʜʘʥʽ ʚʞʝ ʟʤʦʜʝʣʴʦʚʘʥʽ ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʰʣʘʛʙʘʫʤʽʚ. ɼʣʷ ʧʘʨʢʫʚʘʥʥʷ ʙʫʜʝ ʜʦʩʠʪʴ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ï ʘʜʞʝ ʟʘ 

ʥʝʧʨʷʤʠʤʠ ʧʨʠʢʤʝʪʘʤʠ, ʯʘʩʫ ʧʦʷʚʠ ʚ ʢʘʜʨʽ ʚʞʝ ʤʦʞʥʘ ʟʚʽʨʠʪʠ ʦʙô̒ ʢʪ ʟ ʪʠʤ, ʷʢʠʡ ʙʫʚ 

ʨʦʟʧʽʟʥʘʥʠʡ ʥʘ ʚôʾ ʟʜʽ ʫ ʜʚʽʨ (ʨʠʩ. 9.4). 

ɿʦʥʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ 125 ʧʽʢʩʝʣʽʚ ʥʘ ʤʝʪʨ ʧʽʜ ʯʘʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ CCTV. ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ï ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʦʚʛʦʬʦʢʫʩʥʽ ʦʙô̒ ʢʪʠʚʠ 12 ʤʤ ʧʨʠ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ Full HD. ʆʜʥʘʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʧʘʨʢʦʚʦʢ 4 ʩʫʩʽʜʥʽʭ ʙʫʜʠʥʢʽʚ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʘʞ 15 ʢʘʤʝʨ, ʱʦ ʟʜʘʻʪʴʩʷ ʥʘʜʤʽʨʥʠʤ 

(ʨʠʩ. 9.4). 

 

 
ʈʠʩʫʥʦʢ 9.4 ï ʄʦʜʝʣʶʚʘʥʥʷ ʧʘʨʢʫʚʘʥʥʷ ʟ ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 15-ʘ ʢʘʤʝʨʘʤʠ 
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ɺʪʽʤ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʤʝʨʠ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʤʘʪʨʠʮʽ 8 ʄʧ (4k), 

ʯʠʩʣʦ ʢʘʤʝʨ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʝʣʠʢʠʤ ï 10 ʰʪʫʢ. 

 

 
ʈʠʩʫʥʦʢ 9.5 ï ʄʦʜʝʣʶʚʘʥʥʷ ʧʘʨʢʫʚʘʥʥʷ ʟ ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 10-ʘ ʢʘʤʝʨʘʤʠ 

 

ʗʢʱʦ ʟʥʠʟʠʪʠ ʧʣʘʥʢʫ ʜʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ çʚʠʷʚʣʝʥʥʷè ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ 

ʙ ʜʁʞʝʪʥʫ ʩʭʝʤʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ (ʨʠʩ. 9.6). 

 

 
ʈʠʩʫʥʦʢ 9.6 ï ʄʦʜʝʣʶʚʘʥʥʷ ʧʘʨʢʫʚʘʥʥʷ ʟ ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ çʚʠʷʚʣʝʥʥʷè 

 

ɿʥʠʟʠʚʰʠ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʥʝʦʙʭʽʜʥʠʭ 

ʢʘʤʝʨ ʜʦ ʧʨʠʡʥʷʪʥʠʭ 5-ʪʠ, ʧʨʠ ʮʴʦʤʫ ʟ ʜʦʩʠʪʴ ʩʢʨʦʤʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï 3 ʄʧ ʤʘʪʨʠʮʷ 

1/3" ʽ 3,6 ʤʤ ʬʽʢʩʦʚʘʥʠʡ ʦʙô̒ ʢʪʠʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʟʘ ʧʝʨʝʛʣʷʜʫ ʪʘ 

ʧʝʨʝʟʘʪʚʝʨʜʞʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʨʘʥʽʰʝ ʟʘʜʘʯ.̔ 

ɺʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʦ ʙʘʪʴʢʽʚ ʙʦʷʪʴʩʷ ʚʽʜʧʫʩʢʘʪʠ ʜʦʰʢʽʣʴʥʷʪ ʽ ʥʘʚʽʪʴ ʰʢʦʣʷʨʽʚ 

ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʛʨʘʪʠ ʦʜʥʠʭ ʫ ʜʚʦʨʽ ï ʛʨʦʤʘʜʩʴʢʽʡ ʟʦʥʽ. ʅʘ ʩʢʽʣʴʢʠ ʮʝ ʚʠʧʨʘʚʜʘʥʦ ï ʽʥʰʝ 

ʧʠʪʘʥʥʷ, ʘʣʝ ʚ ʮʽʣʦʤʫ ʟ ʨʦʟʚʠʪʢʦʤ ʧʦʩʣʫʛ VSaaS (ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʷʢ ʩʝʨʚʽʩ) ʟô̫ ʚʠʣʘʩʷ 

ʪʝʭʥʽʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʠʨʘʪʠ ʟ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʜʠʥ ʧʦʪʽʢ ʥʘ ʩʝʨʚʝʨ ʭʤʘʨʥʦʛʦ 

ʧʨʦʚʘʡʜʝʨʘ, ʜʝ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʤʫʣʴʪʠʧʣʽʢʦʚʘʥʠʤ ʥʘ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ (ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʤʦʙʽʣʴʥʠʭ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚ ʜʦʩʪʫʧʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʝʢʽʣʴʢʘ ʢʘʤʝʨ (ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʜʚʦʨʫ) ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʠ 

ʟʦʥʘʤʠ ʦʛʣʷʜʫ ʤʽʩʮʷ ʜʝ ʜʽʪʠ ʛʨʘʶʪʴ ʽ ʟʘʡʤʘʶʪʴʩʷ ʩʧʦʨʪʦʤ (ʨʠʩ. 9.7). ɹʘʪʴʢʠ ʤʝʥʰʝ 

ʧʝʨʝʞʠʚʘʶʪʴ ʽ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʛʽʧʝʨʦʧʽʢʠ ʟʘ ʜʽʪʴʤʠ. 
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ʈʠʩʫʥʦʢ 9.7 ï ʇʨʠʢʣʘʜ ʢʦʥʪʨʦʣʶ ʜʠʪʷʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ 4-ʤʘ ʢʘʤʝʨʘʤʠ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʦʩʠʪʴ ʢʦʨʦʪʢʦʬʦʢʫʩʥʠʭ ʢʘʤʝʨ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

720P (HD) ʘʙʦ 1080P (Full HD) ʽ ʦʙô̒ ʢʪʠʚʘ 2,7 ʘʙʦ 2,8 ʤʤ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʢʦʥʪʨʦʣʴ ʦʩʽʙ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʧʽʜôʾ ʟʜ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʘʤʝʨʦʶ 

ʚʽʜʝʦʜʦʤʦʬʦʥʘ, ʷʢʽ ʤʦʥʪʫʶʪʴ ʧʦʨʫʯ ʟʽ ʚʭʦʜʦʤ (ʨʠʩ. 9.8). ɹʘʛʘʪʦ IP ʤʦʜʝʣʝʡ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʠʨʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ RTSP ʧʦʪʽʢ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʥʘ ʟʘʧʠʩ. ɼʘʥʘ ʢʘʤʝʨʘ 

ʚʠʨʽʰʫʻ ʟʘʚʜʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʩʽʭ ʭʪʦ ʚʭʦʜʠʪʴ ʚ ʧʽʜôʾ ʟʜ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʙʝʟʧʝʢʠ 

ʤʝʰʢʘʥʮʽʚ. 

 

 
ʈʠʩʫʥʦʢ 9.8 ï ʇʨʠʢʣʘʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʫʙôʻʢʪʘ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʧʽʜôʾʟʜ 

 

ɼʘʥʽ ʢʘʤʝʨʠ, ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʤʘʣʽʡ ʚʠʩʦʪʽ (1,7-1,8 

ʤʝʪʨʽʚ), ʧʨʠ ʮʴʦʤʫ ʛʽʩʪʴ ʥʝʤʠʥʫʯʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʢʘʤʝʨʠ. ʎʝ 

ʽʜʝʘʣʴʥʝ ʤʽʩʮʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ çʽʜʝʥʪʠʬʽʢʘʮʽʾè. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʆʪʞʝ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʤʝʰʢʘʥʮʽʚ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʙʫʜʠʥʢʽʚ ʤʘʻ ʩʝʥʩ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʦʣʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʥʦʛʦ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʯʘʩʪʠʥʘ ʢʘʤʝʨ ʷʢʦʾ ʙʫʜʝ ʜʦʩʪʫʧʥʘ ʤʝʰʢʘʥʮʷʤ ʯʝʨʝʟ ʩʝʨʚʽʩ VSaaS. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ï ʬʽʢʩʘʮʽʷ ʚʩʽʭ ʚʭʽʜʥʠʭ ʣʶʜʝʡ ʽ ʚôʾ ʞʜʞʘʶʪʴ ʤʘʰʠʥ; 

ʢʦʥʪʨʦʣʴ ʧʘʨʢʦʚʢʠ; ʢʦʥʪʨʦʣʴ ʜʠʪʷʯʠʭ ʽ ʩʧʦʨʪʠʚʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ; ʢʦʥʪʨʦʣʴ ʚʽʜʝʦʜʦʤʦʬʦʥʽʚ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʦʟʩʣʽʜʫʚʘʪʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʥʮʠʜʝʥʪʠ: ʢʨʘʜʽʞʢʠ, ʙʽʡʢʠ, ʧʩʫʚʘʥʥʷ 

ʤʘʡʥʘ, ʚʠʧʘʜʢʠ ʚʘʥʜʘʣʽʟʤʫ. ʇʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʩʝʥʩʫ ʥʘʤʘʛʘʪʠʩʷ ʟʘʢʨʠʪʠ ʢʦʞʝʥ ʢʣʘʧʪʠʢ ʟʝʤʣʽ 

ʢʘʤʝʨʦʶ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʜʦʩʠʪʴ 8-16 ʢʘʤʝʨ, ʘʣʝ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʢʣʶʯʦʚʠʭ ʪʦʯʢʘʭ ʽ ʱʦ 

ʤʘʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʽʩʣʷ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʢʦʥʮʝʧʮʽʶ 

ʙʝʟʧʝʢʠ ʦʙô̒ ʢʪʘ, ʷʢʱʦ ʧʦʯʘʪʢʦʚʽ ʚʠʤʦʛʠ ʟʘʚʠʱʝʥʽ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʙʶʜʞʝʪʫ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʝʥʩʫʶʯʽ ʟʘʭʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʢʦʚʢʠ 

ʜʦʧʫʩʪʠʤʦ ʟʥʠʟʠʪʠ ʚʠʤʦʛʠ ʚʽʜ çʨʦʟʧʽʟʥʘʚʘʥʥʷè ʜʦ çʚʠʷʚʣʝʥʥʷè ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʢʘʤʝʨ ʥʘ ʚʩʽʭ 
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ʚôʾ ʟʜʘʭ ʫ ʜʚʽʨ, ʱʦ ʚʠʨʽʰʫʶʪʴ ʟʘʚʜʘʥʥʷ çʽʜʝʥʪʠʬʽʢʘʮʽʾè. ɿʽʩʪʘʚʣʷʶʯʠ ʜʘʥʽ ʟ ʢʘʤʝʨ ʥʘ ʚôʾ ʟʜʽ ʟ 

ʘʨʭʽʚʦʤ ʢʘʤʝʨ, ʦʛʣʷʜʦʚʦ ʢʦʥʪʨʦʣʶʶʯʠʭ ʧʘʨʢʦʚʢʫ, ʟʘ ʚʪʦʨʠʥʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʚʽʜʦʤʠʡ ʯʘʩ, 

ʤʘʨʢʘ ʽ ʢʦʣʽʨ ʤʘʰʠʥʠ) ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙô̒ ʢʪ ʟʡʦʤʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

 

1. ʗʢʽ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʦʤʘʜʩʴʢʽ ʟʦʥʠ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʙʫʜʠʥʢʫ ʧʦʪʨʝʙʫʶʪʴ 

ʚʽʜʝʦʢʦʥʪʨʦʣʶ?  

2. ʗʢʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʢʘʤʝʨʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʥʦʤʝʨʥʠʭ 
ʟʥʘʢʽʚ (ʢʫʪʠ ʥʘʭʠʣʫ)?  

3. ʗʢ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ çʛʽʧʝʨʦʧʽʢʠè ʙʘʪʴʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ VSaaS ʪʘ 
ʢʘʤʝʨ ʥʘ ʜʠʪʷʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ?  

4. ɼʝ ʽ ʷʢ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʽʙ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʧʽʜôʾʟʜ?  

5. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʧʝʮʠʬʽʢʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʝʦʘʨʭʽʚʫ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʪʘ 
ʦʭʦʨʦʥʠ?  

6. ʗʢʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʘʨʢʦʚʮʽ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ?  

7. ʗʢʽ ʟʦʥʠ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ çʟʘʢʨʠʪʠʭè ʽ ʚʠʤʘʛʘʶʪʴ ʦʙʤʝʞʝʥʦʛʦ 

ʜʦʩʪʫʧʫ?  

8. ʗʢ ʨʦʟʙʠʚʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʢʦʥʪʨʦʣʶ ʚôʾʟʜʫ ʥʘ ʧʽʜʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʚʪʦ ʪʘ 
ʣʶʜʝʡ?  

9. ʏʦʤʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʭʽʜʥʦʾ ʛʨʫʧʠ (ʭʚʽʨʪʢʠ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ çʢʦʨʠʜʦʨʥʠʡ ʬʦʨʤʘʪè 
ʟʦʙʨʘʞʝʥʥʷ?  

10. ʗʢʽ ʪʠʧʠ ʢʘʤʝʨ (ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʬʦʢʫʩ) ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʜʚʦʨʫ?  

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ʊʝʤʘ 10. ʉʧʝʮʠʬʽʢʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʭʦʨʦʥʠ ʩʢʣʘʜʫ ʯʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 

 

ʇʣʘʥ: 

ï ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ; 

ï ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʭʦʨʦʥʠ ʩʢʣʘʜʫ ʯʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

ï ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʦʭʦʨʦʥʠ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ; 

ï ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ; 

ï ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

ï ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; 

ï ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʧʦ ʩʢʣʘʜʫ; 

ï ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʥʘ ʪʝʨʠʪʦʨʽʶ. 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʭʦʨʦʥʠ ʩʢʣʘʜʫ ʯʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ. ʋ 

ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʧʣʘʥʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʛʝʦʧʽʜʢʣʘʜʢʫ ʘʙʦ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟ google maps. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʚʠʷʩʥʠʪʠ ʮʝ: 

ï ʷʢʽ ʟʦʥʠ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ? ʗʢ ʙʫʪʠ ʟ çʤʝʨʪʚʠʤʠ ʟʦʥʘʤʠè? 

ï ʷʢ ʧʨʘʚʠʣʴʥʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʢʘʤʝʨʠ ʥʘ ʩʢʣʘʜʽ ʟ ʚʠʩʦʪʥʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʪʦʚʘʨʫ? ʂʫʜʠ 

ʢʨʽʧʠʪʠ ʢʘʤʝʨʫ? 

ï ʷʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʥʘ ʩʢʣʘʜ? ʅʘ ʪʝʨʠʪʦʨʽʶ ʩʢʣʘʜʫ? 

ï ʷʢ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʝʨʠʤʝʪʨ ʪʝʨʠʪʦʨʽʾ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ? ʏʠ ʧʦʪʨʽʙʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʥʫʪʨʽʰʥʶ ʪʝʨʠʪʦʨʽʶ? 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʩʢʣʘʜʫ) ʚʠʤʘʛʘʻ ʯʽʪʢʦ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ ʽ ʮʽʣʝʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʻ ʢʦʥʪʨʦʣʴ ʧʨʦʧʫʩʢʥʦʛʦ ʨʝʞʠʤʫ ʪʘ 

ʜʦʩʪʫʧʫ ʥʘ ʪʝʨʠʪʦʨʽʶ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʽ ʜʦʪʨʠʤʘʥʥʷ ʨʝʛʣʘʤʝʥʪʽʚ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. 

ʈʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʦʭʦʨʦʥʠ. ʇʝʨʰʠʡ ʨʫʙʽʞ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ï ʧʝʨʠʤʝʪʨ. 

ʅʘʡʚʘʞʣʠʚʽʰʘ ʩʢʣʘʜʦʚʘ ʧʝʨʠʤʝʪʨʘ ï ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʠʡ ʧʫʥʢʪ. ʉʘʤʝ ʥʘ ʂʇʇ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʚʭʽʜ ʽ ʚôʾ ʟʜ ʥʘ ʪʝʨʠʪʦʨʽʶ/ʚʠʭʽʜ ʽ ʚʠʾʟʜ ʟ ʪʝʨʠʪʦʨʽʾ (ʨʠʩ. 10.1). ʗʢ ʧʨʘʚʠʣʦ ʂʇʇ 

ʦʙʣʘʜʥʫʻʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʷʢ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

 

  
ʈʠʩʫʥʦʢ 10.1 ï ʇʨʠʢʣʘʜ ʤʦʜʝʣʽ ʂʇʇ 
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ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʝʞʠʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʦʜʫʣʴʥʘ ʙʫʜʽʚʣʷ ʟ ʢʽʤʥʘʪʦʶ 

ʦʭʦʨʦʥʠ, ʘ ʪʘʢʦʞ ʜʝʢʽʣʴʢʦʤʘ ʪʫʨʥʽʢʝʪʘʤʠ. 

ɿʘʚʜʘʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʩʘʤʽʡ ʙʫʜʽʚʣʽ ʂʇʇ ï ʚʝʨʠʬʽʢʫʚʘʪʠ ʧʦʜʽʾ ʉʂʋɼ. ʗʢ 

ʦʜʠʥ ʟ ʢʨʘʱʠʭ ʚʘʨʽʘʥʪʽʚ: ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ ʢʘʨʪʠ ʜʦʩʪʫʧʫ (ʪʫʨʥʽʢʝʪ) ʥʘ ʤʦʥʽʪʦʨʽ ʦʭʦʨʦʥʮʷ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʚʝʜʝʥʽ ʧʦʪʦʢʠ ʟ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʘ ʣʦʛʽʯʥʦ çʧʨʠʚô̫ ʟʘʥʘè ʜʦ 

ʜʘʥʦʛʦ ʟʯʠʪʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʷ ʟ ʙʘʟʠ ʜʘʥʠʭ ʉʂʋɼ ʟ ʬʦʪʦʛʨʘʬʽʻʶ ʩʧʽʚʨʦʙʽʪʥʠʢʘ, ʢʦʤʫ 

ʥʘʣʝʞʠʪʴ ʢʘʨʪʘ ʜʦʩʪʫʧʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʭʦʨʦʥʮʝʚʽ ʚʽʟʫʘʣʴʥʦ ʟʚʽʨʠʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʢʘʨʪʠ 

ʜʦʩʪʫʧʫ ʣʶʜʠʥʽ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʚʞʠʪʠ ʟʘʭʦʜʽʚ. ʋ ʨʘʟʽ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʫ ʜʘʥʽ ʢʘʤʝʨʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʬʦʪʦʨʦʙʦʪ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ, ʱʦ ʣʝʛʘʣʴʥʦ ʧʦʪʨʘʧʠʣʘ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʪʽ, ʭʪʦ ʧʦʪʨʘʧʠʚ ʥʘ ʪʝʨʠʪʦʨʽʶ ʚ ʘʚʪʦ. 

ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʽʜʢʣʘʜʢʠ ï ʧʣʘʥʫ ʦʙô̒ ʢʪʘ ʟʘʭʠʩʪʫ 

ʩʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʪʘ ʘʥʘʣʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʂʇʇ 

ʰʠʨʠʥʦʶ 4-5 ʤʝʪʨʽʚ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʢʫʧʦʣʴʥʽ ʘʙʦ ʤʽʥʽ-ʢʫʧʦʣʴʥʽ ʢʘʤʝʨʠ ʟ ʬʽʢʩʦʚʘʥʦʶ 

ʬʦʢʫʩʥʦʶ ʚʽʜʩʪʘʥʥʶ ʦʙôʻʢʪʠʚʘ 3,6 ʘʙʦ 4 ʤʤ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʂʇʇ ï ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʡʥʷʪʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ʢʘʤʝʨʠ ʜʦ ʛʦʨʠʟʦʥʪʫ. 

ʂʨʽʤ çʧʽʰʠʭè ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ï ʦʭʦʨʦʥʝʮʴ ʧʦʚʠʥʝʥ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʪʨʘʥʩʧʦʨʪ. ɼʣʷ 

ʮʴʦʛʦ ʷʢ ʧʨʘʚʠʣʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʉʂʋɼ, ʪʽʣʴʢʠ ʟʘʤʽʩʪʴ ʪʫʨʥʽʢʝʪʽʚ ï ʰʣʘʛʙʘʫʤʠ, ʘ ʟʘʤʽʩʪʴ ʢʘʨʪʦʢ ï RFID ʤʽʪʢʠ (ʷʢ ʧʨʘʚʠʣʦ 

ʧʘʩʠʚʥʽ) ʽ/ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʽ ʥʦʤʝʨʠ ʘʚʪʦ. ɺ ʽʥʰʦʤʫ ï ʩʭʝʤʘ ʪʘ ʞ, ʪʽʣʴʢʠ ʟʚʽʨʷʪʠ ʧʦʪʨʽʙʥʦ ʜʘʥʽ 

ʘʚʪʦ, ʘ ʥʝ çʢʘʨʪʢʠè ʣʶʜʝʡ. 

ʇʨʠ ʽʥʪʝʛʨʘʮʽʾ ʉʂʋɼ ʽ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʘʩʪʦ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʝʻʩʪʨʘʮʽʡʥʠʭ ʥʦʤʝʨʽʚ, ʚʝʜʝʥʥʷ çʙʣ̔ʠʭè ʽ çʯʦʨʥʠʭè ʩʧʠʩʢʽʚ, ʧʝʨʝʜʘʯʘ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʙʽʢ 

ERP-ʩʠʩʪʝʤʠ. 

ɸʣʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʥʦʤʝʨʘ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ 

ʦʪʨʠʤʘʪʠ ʯʽʪʢʠʡ ʽ ʜʝʪʘʣʴʥʠʡ ʩʪʦʧ-ʢʘʜʨ, ʘʣʝ ʽ ʜʦʪʨʠʤʘʪʠ ʚʠʤʦʛʠ ʚʽʜʝʦʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʫʣʽʚ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ ʟʘ ʛʨʘʥʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʢʫʪʦʤ ʤʽʞ ʦʧʪʠʯʥʦʶ ʚʽʩʩʶ ʢʘʤʝʨʠ ʪʘ 

ʥʦʨʤʘʣʣʶ ʜʦ ʧʣʦʱʠʥʠ ʨʝʻʩʪʨʘʮʽʡʥʦʛʦ ʟʥʘʢʫ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤ ʢʫʪʦʤ ʤʽʞ ʦʧʪʠʯʥʦʶ ʚʽʩʩʶ 

ʢʘʤʝʨʠ ʪʘ ʛʦʨʠʟʦʥʪʦʤ. 

ʊʦʤʫ ʧʝʨʰʝ ʦʯʝʚʠʜʥʝ ʨʽʰʝʥʥʷ ï ʧʦʚʽʩʠʪʠ ʮʶ ʢʘʤʝʨʫ ʥʘ ʙʫʜʽʚʣʶ ʂʇʇ ʷʢ ʧʨʘʚʠʣʦ ʥʝ 

ʧʨʘʮʶʻ (ʨʠʩ. 10.2) ï ʟʘʥʘʜʪʦ ʚʝʣʠʢʽ ʢʫʪʠ. ɼʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʩʪʦʚʧ ʥʘ ʜʝʷʢʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʰʣʘʛʙʘʫʤʽʚ, ʧʨʠ ʮʴʦʤʫ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʢʘʤʝʨʠ ʟ ʚʘʨʽʦʬʦʢʘʣʴʥʠʤ 

ʦʙô̒ ʢʪʠʚʦʤ ʘʙʦ ʬʽʢʩʦʚʘʥʠʤ ʜʦʚʛʦʬʦʢʫʩʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ (ʨʠʩ. 10.3). 

 

 
ʈʠʩʫʥʦʢ 10.2 ï ʇʨʠʢʣʘʜ ʥʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ 

 

ɼʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʘ ʘʚʪʦ ʷʢ ʧʨʘʚʠʣʦ ʜʦʩʠʪʴ 720P ʘʙʦ 1080P ï ʙʽʣʴʰʘ ʨʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ ʩʠʣʴʥʽʰʝ ʥʘʚʘʥʪʘʞʫʻ ʧʨʦʮʝʩʦʨ ʩʝʨʚʝʨʘ ʽ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʩʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ 

ʢʘʤʝʨʠ ʽ ʛʽʨʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ. 
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ʈʠʩʫʥʦʢ 10.3 ï ʇʨʠʢʣʘʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʤʝʨʠ 

 

ʃʦʛʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʾʟʜʠ ʟ ʪʝʨʠʪʦʨʽʾ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 

ʧʨʝʜʤʝʪ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʠʚʝʟʝʥʥʷ ʪʦʚʘʨʽʚ. ʏʘʩʪʦ ʜʣʷ ʮʴʦʛʦ ʻ ʧʦʤʽʯ ʜʣʷ ʜʦʛʣʷʜʫ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ɿʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʦʛʣʷʜ ï ʪʘʢʦʞ ʙʫʚʘʻ ʧʦʪʨʽʙʥʦ 

ʚʠʨʦʙʣʷʪʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʬʽʢʩʘʮʽʾ ʾʭ ʜʽʡ ʽ ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʩʣʫʞʙʦʚʠʭ 

ʧʝʨʝʚʽʨʦʢ. 

ɿʦʙʨʘʞʝʥʥʷ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʢʘʤʝʨ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʦʭʦʨʦʥʠ, ʱʦ 

ʧʨʘʮʶʻ ʚ ʂʇʇ (ʨʠʩ. 10. 4). 

 

 
ʈʠʩʫʥʦʢ 10.4 ï ɺʽʜʦʙʨʘʞʝʥʥʷ ʟ ʢʘʤʝʨ ʂʇʇ 

 

ʆʩʢʽʣʴʢʠ ʥʘ ʜʽʷʭ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʟʘʣʫʯʠʣʠ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʢʠ ʧʨʦʮʝʜʫʨ 

ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʡʦʛʦ ʜʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠʩʷ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ 

ʚʩʪʘʥʦʚʠʪʠ ʢʫʧʦʣʴʥʫ ʢʘʤʝʨʫ ʟ ʬʽʢʩʦʚʘʥʠʤ ʢʦʨʦʪʢʦʬʦʢʫʩʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ ʚ ʢʽʤʥʘʪʽ ʦʭʦʨʦʥʠ, 

ʨʦʟʪʘʰʦʚʘʥʦʾ ʚ ʂʇʇ. 

ɿʦʥʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʤʘʛʘʻ ʧʽʜʚʠʱʝʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʇʨʠ 

ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʧʦʪʨʽʙʥʦ ʬʽʢʩʫʚʘʪʠ ʯʘʩ ʧʦʜʘʯʽ ʘʚʪʦ, ʜʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʧʦʜʽʾ ʧʨʠ 

ʨʦʟʚʘʥʪʘʞʝʥʥʽ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʟ ʤʘʰʠʥʠ ʥʘ ʩʢʣʘʜ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʘʥʪʘʞʥʠʭ ʬʫʨʛʦʥʽʚ ʽ ʬʫʨ, ʘ 

ʪʘʢʦʞ ʚôʾ ʟʜ ʥʘ ʪʝʨʠʪʦʨʽʶ ʩʢʣʘʜʫ ï ʜʣʷ ʬʽʢʩʘʮʽʾ ʥʦʤʝʨʽʚ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʽʚ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ 

ʨʦʙʦʪʠ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ ʚʘʥʪʘʞʽʚ ʟ ʟʦʥʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʢʣʘʜ ʚʠʩʦʪʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

(ʨʠʩ. 10.5). 

ʆʜʥʘ ʟ ʧʨʦʙʣʝʤ ï ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ çʤʝʨʪʚʠʭ ʟʦʥè ʷʢ ʥʘ ʩʢʣʘʜʽ, ʪʘʢ ʽ ʥʘ 

ʩʘʤʽʡ ʟʦʥʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʟʘʚʘʞʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʽʚ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ çʦʛʣʷʜʦʚʦʛʦè ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʥʦʨʘʤʥʽ ʘʙʦ 

FishEye ʢʘʤʝʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʩʪʝʣʽ. 

ɸʣʝ ʧʘʥʦʨʘʤʥʽ ʢʘʤʝʨʠ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʘʜʘʯ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ï ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʥʦʤʝʨʽʚ ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ ʧʨʘʚʠʣʴʥʽʰʝ ʚʩʪʘʥʦʚʠʪʠ ʢʘʤʝʨʠ ʟ ʜʦʚʛʦʬʦʢʫʩʥʠʤ ʦʙô̒ ʢʪʠʚʦʤ 

ʥʘʚʧʘʢʠ ʚôʾʟʜʫ ʥʘ ʪʝʨʠʪʦʨʽʶ ʩʢʣʘʜʫ (ʨʠʩ. 10.6). 

 



71 

 

 
ʈʠʩʫʥʦʢ 10.5 ï ɿʦʙʨʘʞʝʥʥʷ ʟ ʟʦʥ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʫ 

 

 
ʈʠʩʫʥʦʢ 10.6 ï ʄʦʜʝʣʴ ʟʦʥʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʘʥʪʘʞʽʚ 

 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʩʢʣʘʜʽ ʻ ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʚʘʨʽʚ ʽ 

ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʨʝʛʣʘʤʝʥʪʽʚ ʢʦʤʧʘʥʽʾ. 

ɻʦʣʦʚʥʽ ʧʨʦʙʣʝʤʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʩʢʣʘʜʽ ï ʚʠʩʦʪʥʽ 

ʩʪʝʣʘʞʽ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʨʷʜʽʚ, ʘ ʮʝ ʩʝʨʡʦʟʥʦ ʫʩʢʣʘʜʥʶʻ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʙʝʟ çʤʝʨʪʚʠʭ ʟʦʥè. 

ʆʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʥʦʨʘʤʥʠʭ ʘʙʦ FishEye 

ʢʘʤʝʨ ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʝʣʘʞʽʚ. ʇʨʠ ʮʴʦʤʫ ʢʘʨʪʠʥʢʘ ʜʦʩʪʘʪʥʷ ʜʣʷ ʦʛʣʷʜʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʪʝʭʥʽʢʠ ʽ ʚʘʥʪʘʞʽʚ (ʨʠʩ. 10.7). 

 

 
ʈʠʩʫʥʦʢ 10.7 ï ɿʦʙʨʘʞʝʥʥʷ ʟ FishEye ʢʘʤʝʨ ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʝʣʘʞʽʚ 
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ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ ï ʩʪʘʥʦʚʣʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʨʷʜʫ ʟ ʩʪʝʣʘʞʽʚ ʧʘʨʠ 

ʜʦʚʛʦʬʦʢʫʩʥʠʭ ʢʘʤʝʨ, ʟʦʥʠ ʦʛʣʷʜʫ ʷʢʠʭ ʟʘʢʨʠʚʘʶʪʴ çʤʝʨʪʚʽ ʟʦʥʠè ʦʜʠʥ ʦʜʥʦʛʦ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

çʢʦʨʠʜʦʨʥʠʡ ʨʝʞʠʤè ï ʬʦʨʤʘʪ ʢʘʜʨʫ 9:16 (ʨʠʩ. 10.8). 

 

  
ʈʠʩʫʥʦʢ 10.8 ï ʄʦʜʝʣʴ ʟʦʥʠ ʩʪʝʣʘʞʽʚ ʟ ʢʘʤʝʨʦʶ ʬʦʨʤʘʪʫ ʢʘʜʨʫ 9:16 

 

ʏʘʩʪʦ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʧʦʻʜʥʘʥʥʷ ʧʘʥʦʨʘʤʥʠʭ ʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʘʤʝʨ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ ʜʦ ʢʦʥʪʨʦʣʶ ʢʦʥʢʨʝʪʥʦʛʦ ʨʷʜʫ ʩʪʝʣʘʞʽʚ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʭʠʩʪʫ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʪʝ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʘ 

ʩʠʪʫʘʮʽʷ ʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʦʨʦʥʥʽʭ, ʘ ʩʧʨʦʙʘ ʧʝʨʝʢʠʜʘʥʥʷ/ʚʠʥʦʩʫ ʟ ʪʝʨʠʪʦʨʽʾ ʪʦʚʘʨʽʚ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. ʊʦʤʫ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʧʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʝʨʠʤʝʪʨʘ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʟʨʦʙʣʝʥʠʡ ʥʘ ʢʦʥʪʨʦʣʴ ʚʥʫʪʨʽʰʥʴʦʾ ʪʝʨʠʪʦʨʽʾ. 

 

 
ʈʠʩʫʥʦʢ 10.9 ï ʄʦʜʝʣʴ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʝʨʠʤʝʪʨʘ ʩʢʣʘʜʫ 

 

ɼʝʪʘʣʴʥʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʦʥʪʨʦʣʶ ʧʨʦʪʷʞʥʠʭ ʧʝʨʠʤʝʪʨʽʚ ʨʦʟʛʣʷʜʘʣʠʩ ̫ ʨʘʥʽʰʝ ï 

ʥʽʷʢʠʭ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʜʣʷ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʨʽʰʝʥʥʽ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʥʝʤʘʻ. 
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ʇʽʜ ʯʘʩ ʢʦʥʪʨʦʣʽ ʧʝʨʠʤʝʪʨʘ ʙʘʞʘʥʦ ʟʘʣʠʰʘʪʠ ʟʦʥʫ ʙʝʟ ʧʝʨʝʰʢʦʜ. ʗʢʱʦ ʮʝ ʤʦʞʣʠʚʦ ï 

ʧʽʜʨʽʟʘʪʠ ʜʝʨʝʚʘ, ʢʫʱʽ ï ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʪʽʥʝʥʥʷ ʟʦʥʠ ʦʛʣʷʜʫ ʣʠʩʪʷʤ ʚ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ. 

ɼʦʜʘʪʢʦʚʦ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʣʽʜ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʤʝʨʠ ʉɺʉ ʥʘ ʧʘʨʢʦʚʮʽ (ʨʠʩ. 10.10). 

 

 
ʈʠʩʫʥʦʢ 10.10 ï ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʦʭʦʨʦʥʠ ʩʢʣʘʜʫ 

 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʘʤʝʨ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʧʦʚʦʨʦʪʥʽ 

PTZ-ʢʘʤʝʨʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʚʥʶʚʘʪʠ ʦʛʣʷʜʦʚʽ ʢʘʤʝʨʠ ʥʘ ʧʘʨʢʦʚʮʽ ʪʘ ʥʘ ʂʇʇ ï ʜʣʷ 

ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ. ʑʦʙ ʨʦʟʰʠʨʠʪʠ ʟʦʥʫ ʦʛʣʷʜʫ ʪʘʢʠʭ ʢʘʤʝʨ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʥʪʘʞʥʽ ʘʜʘʧʪʝʨʠ ʽ ʢʨʦʥʰʪʝʡʥʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʥʘ ʢʫʪʽ ʙʫʜʽʚʣʽ ʩʢʣʘʜʫ. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʆʪʞʝ, ʉɺʉ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʢʣʠʢʘʥʽ 

ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʩʠʪʫʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɼʣʷ ʜʘʥʦʛʦ ʦʙô̒ ʢʪʘ ʭʘʨʘʢʪʝʨʥʽ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ 

ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʤʽʩʮʴ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ; ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘʤʦʚʥʠʢʘ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʭʦʨʦʥʽ ʦʙô̒ ʢʪʘ ʚʽʜʽʛʨʘʶʪʴ ʚʥʫʪʨʽʰʥʽ 

ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ, ʱʦ ʜʦʚʦʜʠʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ çʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫè. 

ɿʘʚʜʘʥʥʷ ʦʭʦʨʦʥʠ ʩʢʣʘʜʽʚ ʯʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʩʢʣʘʜʦʚʦʶ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʨʷʜ ʽʥʰʠʭ, ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʟʘʚʜʘʥʴ: 

ï ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʥʘ ʂʇʇ (ʚôʾ ʟʜ ʽ ʚʠʾʟʜ, ʚʭʽʜ ʽ ʚʠʭʽʜ ʟ 

ʪʝʨʠʪʦʨʽʾ); 

ï ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʜʫʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʫ; 

ï ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʚʘʨʫ ʩʢʣʘʜʦʤ; 

ï ʢʦʥʪʨʦʣʴ ʧʝʨʠʤʝʪʨʘ ʪʝʨʠʪʦʨʽʾ ʢʦʤʧʣʝʢʩʫ; 

ï ʢʦʥʪʨʦʣʴ ʧʘʨʢʫʚʘʥʥʷ. 

ʊʦʤʫ ʪʘʢʽ ʦʙô̒ ʢʪʠ ʙʝʟʫʤʦʚʥʦ ʚʠʤʘʛʘʶʪʴ ʧʨʦʮʝʜʫʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʦʛʦʜʞʝʥʥʷ ʤʽʩʮʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʽ ʾʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʟʘʤʦʚʥʠʢʘ: 

ʩʣʫʞʙʦʶ ʙʝʟʧʝʢʠ; ʩʣʫʞʙʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʝʥʝʜʞʤʝʥʪʦʤ. ʊʽʣʴʢʠ ʚ ʨʘʟʽ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʨʝʙ 

ʫʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥ ̫

 

1. ʗʢʽ ʩʧʝʮʠʬʽʯʥʽ ʟʦʥʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʦʛʦ ʢʦʥʪʨʦʣʶ?  

2. ʗʢʽ ʢʘʤʝʨʠ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʦʛʣʷʜʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʝʣʠʢʠʭ ʩʢʣʘʜʩʴʢʠʭ 
ʧʣʦʱ, ʘʣʝ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ?  

3. ʗʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʜʝʦʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʨʦʟʚʘʥʪʘʞʝʥʥʷ/ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʦʚʘʨʽʚ ʪʘ ʜʽʡ 

ʧʝʨʩʦʥʘʣʫ ʚ ʮʽʡ ʟʦʥʽ?  
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4. ɼʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʘ ʬʽʢʩʘʮʽʷ ʥʦʤʝʨʽʚ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʽʚ ʽ ʜʝ ʢʨʘʱʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 
ʢʘʤʝʨʠ ʜʣʷ ʮʴʦʛʦ?  

5. ʗʢ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ çʤʝʨʪʚʠʭ ʟʦʥè ʤʽʞ ʩʪʝʣʘʞʘʤʠ ʚʠʩʦʪʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ?  

6. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʦʚʦʨʦʪʥʽ PTZ-ʢʘʤʝʨʠ ʚ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ ʩʢʣʘʜʫ?  

7. ʗʢʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚ ʢʽʤʥʘʪʽ ʦʭʦʨʦʥʠ ʥʘ ʂʇʇ ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʽʡ 
ʩʘʤʠʭ ʦʭʦʨʦʥʮʽʚ?  

8. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʝʨʠʤʝʪʨʘ ʣʦʛʽʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʟʚʠʯʘʡʥʠʤʠ ʦʙôʻʢʪʘʤʠ?  

9. ʏʦʤʫ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʫ ʧʨʠ ʡʦʛʦ ʧʨʠʡʤʘʥʥʽ ʪʘ 

ʚʽʜʚʘʥʪʘʞʝʥʥʽ?  

10. ʗʢʽ ʟʘʭʦʜʠ ʩʣʽʜ ʚʞʠʪʠ ʱʦʜʦ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 
ʦʭʦʨʦʥʠ ʧʝʨʠʤʝʪʨʘ ʩʢʣʘʜʫ?  

 

ʃʽʪʝʨʘʪʫʨʘ: [4]. 
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ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 4. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʽ ʙʝʟʧʝʢʠ ʚ AutoCAD ʽ Archicad 

 

ʊʝʤʘ 11. ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʩʦʙʘʤʠ AutoCAD ʽ Archicad 

 

ʇʣʘʥ: 

ï ʧ̔ ʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ AutoCAD ʽ Archicad;  

ï cʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʽ 

ʙʝʟʧʝʢʠ;  

ï ʨʦʙʦʪʘ ʟ ʰʘʨʘʤʠ;  

ï ʨʦʟʨʦʙʢʘ ʧʣʘʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʾ ʽ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʚʘʢʫʘʮʽʻʶ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ;  

ï hʦʟʨʦʙʢʘ ʤʦʥʪʘʞʥʠʭ ʩʭʝʤ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ. 

 

ʇʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ AutoCAD ʽ Archicad. 
ʇʨʦʝʢʪʘʥʪʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ AutoCAD ʪʘʢ ʽ 

ArchiCAD. ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʨʽʻʥʪʦʚʘʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʽʞ AutoCAD ʪʘ 

ArchiCAD ʣʝʞʠʪʴ ʥʝ ʩʪʽʣʴʢʠ ʫ ʥʘʙʦʨʽ ʬʫʥʢʮʽʡ, ʩʢʽʣʴʢʠ ʫ ʧʨʠʥʮʠʧʦʚʽʡ ʬʽʣʦʩʦʬʽʾ ʨʦʙʦʪʠ ʟ 

ʧʨʦʝʢʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. AutoCAD ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʦʣʦʛʽʶ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʨʝʩʣʝʥʥʷ (CAD), ʪʦʜʽ ʷʢ ArchiCAD ʧʦʚʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʤʝʪʦʜʦʣʦʛʽʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʣʽ (BIM). 

AutoCAD ʪʨʘʜʠʮʽʡʥʦ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʢʨʝʩʣʝʥʥʷ. ʁʦʛʦ 

ʨʦʙʦʯʘ ʦʩʥʦʚʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 2D-ʛʨʘʬʽʯʥʠʭ ʧʨʠʤʽʪʠʚʽʚ, ʪʘʢʠʭ ʷʢ ʣʽʥʽʾ, ʜʫʛʠ ʪʘ 

ʰʪʨʠʭʫʚʘʥʥʷ. ʍʦʯʘ AutoCAD ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʚʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʬʫʥʢʮʽʦʥʫʻ 

ʢ̫ ʛʨʘʬʽʯʥʘ ʦʙʦʣʦʥʢʘ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʽʥʪʝʛʨʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ AutoCAD ʻ ʽʪʝʨʘʪʠʚʥʠʤ. ɼʦʢʫʤʝʥʪʘʮʽʷ ʻ 

ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ï ʮʝ ʥʘʙʽʨ ʥʝʟʘʣʝʞʥʠʭ ʛʨʘʬʽʯʥʠʭ ʬʘʡʣʽʚ ʪʘ ʘʨʢʫʰʽʚ, ʟʘʟʚʠʯʘʡ ʫ 

ʬʦʨʤʘʪʘʭ DWG ʘʙʦ DXF. ʎʽ ʢʨʝʩʣʝʥʠʢʠ ʬʦʨʤʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʨʫʯʥʫ. ɺʝʣʠʢʘ ʧʝʨʝʚʘʛʘ 

AutoCAD ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ ʚʠʩʦʢʽʡ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʽʥʞʝʥʝʨʥʠʭ ʛʘʣʫʟʝʡ, ʚʢʣʶʯʘʶʯʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʙʦʨʠ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʽ ʷʢ 

AutoCAD Electrical ʜʣʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʭʝʤ ʘʙʦ AutoCAD Plant 3D ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙô̒ ʢʪʽʚ. ʆʜʥʘʢ ʮʷ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʪʨʘʪʠ ʛʣʠʙʦʢʦʾ 

ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʧʝʮʠʬʽʢʠ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ArchiCAD ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʘʨʭʽʪʝʢʪʦʨʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʚʥʽʩʪʶ ʙʘʟʫʶʯʠʩʴ ʥʘ BIM. ʁʦʛʦ ʦʩʥʦʚʦʶ ʻ 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ çʚ̔ʨʪʫʘʣʴʥʦʾ ʙʫʜʽʚʣʽè. ɽʣʝʤʝʥʪʠ ʚ ArchiCAD 

(ʥʘʧʨʠʢʣʘʜ, ʩʪʽʥʠ, ʜʚʝʨʽ, ʚʽʢʥʘ) ʻ ʥʝ ʧʨʦʩʪʦ ʛʨʘʬʽʯʥʠʤʠ ʧʨʠʤʽʪʠʚʘʤʠ, ʘ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ 

ʦʙô̒ ʢʪʘʤʠ (GDL), ʷʢʽ ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ. 

ʋ ʮʽʡ ʧʘʨʘʜʠʛʤʽ ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʥʝ ʻ ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ, ʘ ʻ ʚʠʚʦʜʦʤ (View) 

ʘʙʦ ʟʚʽʪʦʤ (Schedule) ʽʟ ʮʝʥʪʨʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. ʂʦʞʝʥ ʨʦʙʦʯʠʡ ʧʣʘʥ, ʨʦʟʨʽʟ, 

ʬʘʩʘʜ ʯʠ ʩʧʝʮʠʬʽʢʘʮʽʷ ï ʮʝ ʜʠʥʘʤʽʯʥʠʡ ʟʥʽʤʦʢ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʤʦʜʝʣʽ. ɿʘʚʜʷʢʠ 

ʮʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, BIM-ʧʽʜʭʽʜ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ArchiCAD, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʰʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʫʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ. 

ʅʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʜʚʦʤʘ ʩʝʨʝʜʦʚʠʱʘʤʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʦʮʝʩʘʭ 

ʛʝʥʝʨʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʟʚʽʪʽʚ (Quantity Take-Offs, QTO) ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ. ʎʝʡ ʘʩʧʝʢʪ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʢʦʰʪʦʨʠʩʽʚ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʪʝʥʜʝʨʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ AutoCAD ʧʽʜʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʨʦʙʽʪ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʣʦʱ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ 

ʨʫʯʥʠʭ ʟʫʩʠʣʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʝ ʨʫʯʥʝ ʦʮʽʥʶʚʘʥʥʷ  ʘʙʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ LISP-ʩʢʨʠʧʪʠ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʝʢʩʧʣʽʢʘʮʽʾ ʩʪʚʦʨʶʶʪʴʩʷ ʷʢ ʦʢʨʝʤʽ, ʥʝʟʘʣʝʞʥʽ ʪʘʙʣʠʮʽ ʘʙʦ ʪʝʢʩʪʦʚʽ 
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ʦʙô̒ ʢʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʨʷʤʦʛʦ ʮʠʬʨʦʚʦʛʦ ʟʚô̫ ʟʢʫ ʟ ʛʨʘʬʽʯʥʠʤʠ ʧʨʠʤʽʪʠʚʘʤʠ.  

ArchiCAD ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʙʫʜʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ (Inbuilt 

Scheduling), ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʠʨʘʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʘʨʘʤʝʪʨʠʯʥʦʾ 

ʤʦʜʝʣʽ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʝʢʩʧʣʽʢʘʮʽʾ, ʚʽʜʦʤʽ ʷʢ ʜʠʥʘʤʽʯʥʽ ʢʘʪʘʣʦʛʠ, ʦʥʦʚʣʶʶʪʴʩʷ ʤʠʪʪʻʚʦ. 

ʗʢʱʦ ʧʨʦʝʢʪʘʥʪ ʟʤʽʥʶʻ ʱʦʩʴ ʚ ʤʦʜʝʣʽ, ʮʝ ʘʚʪʦʤʘʪʠʯʥʦ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʪʘʙʣʠʮʽ ʩʧʝʮʠʬʽʢʘʮʽʡ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʪʦʯʥʽ ʪʘ ʤʠʪʪʻʚʦ 

ʦʥʦʚʣʶʚʘʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙʩʷʛʠ ʨʦʙʽʪ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʬʽʥʘʥʩʦʚʽ ʨʠʟʠʢʠ ʜʣʷ ʢʣʽʻʥʪʘ ʪʘ 

ʧʽʜʨʷʜʥʠʢʘ. ʋ ʢʦʥʪʝʢʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ (ɼʉʊʋ) ʪʘʢʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʧʨʠʩʢʦʨʶʻ ʬʦʨʤʫʚʘʥʥʷ ʢʦʰʪʦʨʠʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʢʨʝʩʣʝʥʥʷʤʠ 

ʪʘ ʬʘʢʪʠʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʨʦʙʽʪ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚ ArchiCAD (BIM) ʻ ʤʦʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʘʨʭʽʪʝʢʪʫʨʥʽ 

ʝʣʝʤʝʥʪʠ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ (GDL), ʷʢʽ ʥʝʩʫʪʴ ʥʝ ʣʠʰʝ 

ʛʝʦʤʝʪʨʽʶ, ʘʣʝ ʡ ʩʢʣʘʜʥʫ ʥʝʛʝʦʤʝʪʨʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ (ʤʝʪʘʜʘʥʽ, ʧʘʨʘʤʝʪʨʠ). ʎʽ ʦʙô̒ ʢʪʠ 

ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʧʨʦ ʚʠʨʦʙʥʠʢʘ, ʪʝʨʤʽʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʽʥʰʽ ʥʝʛʨʘʬʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʬʘʟʽ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʽ ʧʽʜʪʨʠʤʢʠ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʽ ʢʨʝʩʣʝʥʴ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ AutoCAD ʧʨʦʮʝʩ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤ. ɿʤʽʥʘ ʨʦʟʤʽʨʫ ʯʠ 

ʛʝʦʤʝʪʨʽʾ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʧʨʦʝʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʧʣʘʥʽ ʧʦʚʝʨʭʫ) ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ 

ʨʫʯʥʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʚʩʽʭ ʧʦʭʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʎʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʫʯʥʦʾ 

ʢʦʦʨʜʠʥʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʦʩʚʽʜʦʤ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʧʝʨʝʡʰʣʠ ʥʘ BIM. 

ArchiCAD ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻ ʮʝʡ ʧʨʦʮʝʩ. ʋʩʽ ʢʨʝʩʣʝʥʠʢʠ (ʧʣʘʥʠ, ʨʦʟʨʽʟʠ, ʬʘʩʘʜʠ) ʻ 

ʜʠʥʘʤʽʯʥʠʤʠ çʚʠʜʘʤʠè, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 3D-ʤʦʜʝʣʽ.  

ʂʝʨʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ. 

ɺʠʙʽʨ ʤʽʞ ArchiCAD ʪʘ AutoCAD ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʪʝʭʥʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽ ʩʪʦʩʫʻʪʴʩʷ 

ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʆʙʠʜʚʽ ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʫʶʪʴ ʢʣʶʯʦʚʽ ʛʘʣʫʟʝʚʽ ʬʦʨʤʘʪʠ DWG ʪʘ DXF ʜʣʷ ʦʙʤʽʥʫ 

ʬʘʡʣʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʢʦʣʘʙʦʨʘʮʽʶ ʧʨʦʩʪʽʰʦʶ.  

ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʟ BIM-ʤʦʜʝʣʽ ArchiCAD ʫ 2D-

ʢʨʝʩʣʝʥʥʷ AutoCAD ʻ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʜʘʥʠʭ. AutoCAD 

ʦʪʨʠʤʫʻ ʣʠʰʝ ʩʪʘʪʠʯʥʫ ʛʨʘʬʽʢʫ, ʘʣʝ ʚʪʨʘʯʘʻ ʚʩʶ ʩʝʤʘʥʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ, 

ʮʽʥʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ BIM-ʤʦʜʝʣʴ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʪʘʪʠʯʥʠʡ CAD-ʬʘʡʣ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʜʠʥʘʤʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʫ ʩʝʨʝʜʦʚʠʱʽ AutoCAD. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʦʯʘʪʢʦʚʠʭ ʚʠʪʨʘʪ, AutoCAD ʯʘʩʪʦ ʤʘʻ ʥʠʞʯʫ ʮʽʥʫ ʚʭʦʜʫ ʘʙʦ ʧʨʦʧʦʥʫʻ 

ʛʥʫʯʢʽʰʽ ʤʽʩʷʯʥʽ ʧʽʜʧʠʩʢʠ (ʙʣʠʟʴʢʦ $350 ʥʘ ʤʽʩʷʮʴ). ʂʨʠʚʘ ʥʘʚʯʘʥʥʷ ʚ AutoCAD ʚʚʘʞʘʻʪʴʩʷ 

ʙʽʣʴʰ çʧʦʣʦʛʦʶè. ArchiCAD, ʥʘʚʧʘʢʠ, ʚʠʤʘʛʘʻ ʚʠʱʦʾ ʧʦʯʘʪʢʦʚʦʾ ʚʘʨʪʦʩʪʽ, ʘ ʢʨʠʚʘ ʥʘʚʯʘʥʥʷ 

ʢʨʫʪʽʰʘ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʟʘʩʚʦʻʥʥʷ ʥʝ ʣʠʰʝ ʽʥʪʝʨʬʝʡʩʫ, ʘ ʡ ʥʦʚʦʾ BIM-ʬʽʣʦʩʦʬʽʾ ʪʘ 

ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ MVO ʪʘ ʧʘʨʘʤʝʪʨʠʯʥʽ ʦʙô̒ ʢʪʠ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʩʪʚʦʨʝʥʥʷʤ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ AutoCAD ʪʘ ArchiCAD ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʧʘʨʘʜʦʢʩʫ ʢʨʝʩʣʝʥʥʷ ʜʦ ʧʘʨʘʜʠʛʤʠ ʤʦʜʝʣʶʚʘʥʥʷ. 

AutoCAD ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

2D/3D ʢʨʝʩʣʝʥʥʷ ʪʘ ʜʣʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʢʨʝʩʣʝʥʴ, ʜʝ BIM-ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʥʘʜʤʽʨʥʠʤ ʘʙʦ ʥʝʘʢʪʫʘʣʴʥʠʤ.  

ʉʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʽ 

ʙʝʟʧʝʢʠ. ʉʪʚʦʨʝʥʥʷ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ (ʋɻʇ) ʜʣʷ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ 

ʤʦʞʝ ʩʪʘʪʠ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʝʦʙʭʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺ ʋʢʨʘʾʥʽ 

ʮʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʘʧʨʠʢʣʘʜ, ɼʉʊʋ 4030-2001. 

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚ AutoCAD ʽ ArchiCAD ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʫʪʦ ʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (AutoCAD) ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʦʙô̒ ʢʪʘ (ArchiCAD). 
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AutoCAD, ʷʢ ʽʥʩʪʨʫʤʝʥʪ 2D/3D ʢʨʝʩʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʦʣʦʛʽʶ ʙʣʦʢʽʚ  ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʙʣʦʢʫ (ʋɻʇ) ʧʦʣʷʛʘʻ ʫ 

ʥʘʩʪʫʧʥʦʤʫ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʶʪʴʩʷ ʛʨʘʬʽʯʥʽ ʧʨʠʤʽʪʠʚʠ (ʣʽʥʽʾ, ʢʦʣʘ, ʰʪʨʠʭʫʚʘʥʥʷ), ʷʢʽ 

ʚʽʟʫʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʙʨʘʥʦʤʫ ʋɻʇ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʉʊʋ. ʎʽ ʧʨʠʤʽʪʠʚʠ ʩʪʚʦʨʶʶʪʴʩʷ 

ʚ çʈʝʜʘʢʪʦʨʽ ʙʣʦʢʽʚè. ɼʦ ʙʣʦʢʫ ʜʦʜʘʶʪʴʩʷ çɸʪʨʠʙʫʪʠè ï ʪʝʢʩʪʦʚʽ ʧʦʣʷ, ʷʢʽ ʟʙʝʨʽʛʘʪʠʤʫʪʴ 

ʥʝʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʣʝʤʝʥʪ, ʥʘʧʨʠʢʣʘʜ: ʤʘʨʢʘ ʯʠ ʤʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʘ, ʟʦʥʘ ʦʭʦʨʦʥʠ 

ʪʦʱʦ. ʇʽʩʣʷ ʨʦʟʤʽʱʝʥʥʷ ʜʠʥʘʤʽʯʥʽ ʙʣʦʢʠ ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʥʘ 

ʧʣʘʥʘʭ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʯʠ ʝʢʩʧʣʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʡʩʪʝʨ çɺʠʣʫʯʝʥʥʷ 

ʜʘʥʠʭè. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʟ ʫʩʽʭ ʘʪʨʠʙʫʪʽʚ ʨʦʟʤʽʱʝʥʠʭ ʙʣʦʢʽʚ ʽ ʬʦʨʤʫʻ ʟʚʽʪ 

ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ (ʪʘʢʦʞ ʷʢ ʦʙô̒ ʢʪ AutoCAD Table). 

ɿʚô̫ ʟʦʢ ʤʽʞ ʛʨʘʬʽʢʦʶ (ʧʣʘʥʦʤ) ʽ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʻ ʩʪʘʪʠʯʥʠʤ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʪʨʠʙʫʪʘʭ. 

ɹʫʜʴ-ʷʢʘ ʨʫʯʥʘ ʟʤʽʥʘ ʤʦʞʝ ʙʫʪʠ ʥʝʩʠʥʭʨʦʥʽʟʦʚʘʥʘ ʟ ʬʘʢʪʠʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʣʦʢʽʚ ʥʘ 

ʢʨʝʩʣʝʥʥʽ. 

ArchiCAD, ʙʫʜʫʯʠ BIM-ʽʥʩʪʨʫʤʝʥʪʦʤ, ʨʦʟʛʣʷʜʘʻ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʷʢ 

ʧʘʨʘʤʝʪʨʠʯʥʽ çɹʽʙʣʽʦʪʝʯʥʽ ʝʣʝʤʝʥʪʠè, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʤʦʚʦʶ GDL (Geometric Description 

Language). ʊʘʢʠʡ ʝʣʝʤʝʥʪ ï ʮʝ ʻʜʠʥʘ ʩʫʪʥʽʩʪʴ, ʷʢʘ ʤʽʩʪʠʪʴ ʦʜʥʦʯʘʩʥʦ 3D-ʤʦʜʝʣʴ, 2D-ʩʠʤʚʦʣ 

ʪʘ ʚʩʶ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ. 

ʇʨʦʮʝʩ ʉʪʚʦʨʝʥʥʷ GDL-ʦʙôʻʢʪʘ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ 

ʨʝʘʣʽʩʪʠʯʥʘ 3D-ʤʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʘ (ʥʘʧʨʠʢʣʘʜ, ʢʦʨʧʫʩ ʚʽʜʝʦʢʘʤʝʨʠ ʯʠ ʟʯʠʪʫʚʘʯ ʉʂʋɼ). 

ɻʦʪʦʚʽ 3D-ʦʙô̒ ʢʪʠ (ʘʙʦ ʾʭ ʩʧʨʦʱʝʥʽ ʬʦʨʤʠ) ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ ʥʦʚʠʡ ʦʙô̒ ʢʪ GDL. ɼʣʷ ʢʨʝʩʣʝʥʴ 

(ʧʣʘʥʽʚ ʧʦʚʝʨʭʽʚ) ʧʦʪʨʽʙʝʥ ʩʘʤʝ ʋɻʇ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ. ʆʙô̒ ʢʪ GDL ʥʘʜʽʣʷʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʜʘʥʠʭ, ʥʽʞ ʚ 

ʘʪʨʠʙʫʪʘʭ AutoCAD. ʈʦʟʤʽʱʝʥʽ ʦʙôʻʢʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 2D-ʩʠʤʚʦʣ ʥʘ ʧʣʘʥʘʭ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʚ ArchiCAD ʛʝʥʝʨʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥ̔ʪʝʨʘʢʪʠʚʥʠʭ ʢʘʪʘʣʦʛʽʚ, ʷʢʽ 

ʜʠʥʘʤʽʯʥʦ ʟʙʠʨʘʶʪʴ ʫʩʽ ʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʤʦʜʝʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʋɻʇ ʜʠʥʘʤʽʯʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ 3D-ʤʦʜʝʣʣʶ. ɹʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʚ ʤʦʜʝʣʽ ʤʠʪʪʻʚʦ 

ʦʥʦʚʣʶʻ ʚʩʽ ʧʣʘʥʠ, ʨʦʟʨʽʟʠ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʱʦ ʫʩʫʚʘʻ ʧʦʤʠʣʢʠ ʨʫʯʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ. 

ʈʦʙʦʪʘ ʟ ʰʘʨʘʤʠ. ʐʘʨʠ (Layers) ʚ AutoCAD ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʢʝʨʫʚʘʥʥʷ 

ʚʠʢʣʶʯʥʦ ʛʨʘʬʽʯʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʧʨʠʤʽʪʠʚʽʚ: ʾʭʥʽʤ ʢʦʣʴʦʨʦʤ, ʪʦʚʱʠʥʦʶ ʣʽʥʽʾ ʪʘ 

ʚʠʜʠʤʽʩʪʶ. ʐʘʨʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʚʦʥʠ ʥʝ 

ʤʦʞʫʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʢʣʘʜʥʫ ʜʝʪʘʣʽʟʘʮʽʶ ʦʙô̒ ʢʪʘ ʯʠ ʡʦʛʦ ʩʝʤʘʥʪʠʯʥʠʡ ʚʤʽʩʪ. 

ArchiCAD ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟʘ ʜʦʧʦʤʦʛʦʶ Model 

View Options (MVO). MVO ʜʦʟʚʦʣʷʶʪʴ ʛʣʦʙʘʣʴʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʚʠʚʽʜ ʥʘ 

ʜʨʫʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʦʙô̒ ʢʪʽʚ GDL ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. ʎʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʻ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ, ʥʽʞ ʧʨʦʩʪʝ ʢʝʨʫʚʘʥʥʷ ʰʘʨʘʤʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ɼʉʊʋ) ʜʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʠ ʚ 

AutoCAD ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʰʘʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʭ ʙʣʦʢʽʚ. ɺ ArchiCAD ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʩʢʣʘʜʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ̔ʥʬʦʨʤʘʮʽʶ ʝʣʝʤʝʥʪʘ, ʘ ʥʝ ʣʠʰʝ ʥʘ ʛʨʘʬʽʢʫ. ʆʪʞʝ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ 

ArchiCAD ʚʠʤʘʛʘʻ ʥʝ ʧʨʦʩʪʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʨʦʟʨʦʙʢʠ ʫʥʽʬʽʢʦʚʘʥʦʛʦ 

ʰʘʙʣʦʥʫ ʟ ʢʦʨʝʢʪʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʤʠ GDL-ʦʙô̒ ʢʪʘʤʠ ʪʘ MVO-ʢʦʤʙʽʥʘʮʽʷʤʠ. ʎʝ ʻ ʟʥʘʯʥʦ 

ʙʽʣʴʰʠʤ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʥʽʞ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ DWG-ʰʘʙʣʦʥʽʚ. 

ʈʦʟʨʦʙʢʘ ʧʣʘʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʾ ʽ ʧʦʞʝʞʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʚʘʢʫʘʮʽʻʶ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ. Archicad, ʷʢ BIM-

ʧʣʘʪʬʦʨʤʘ, ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤ 2D CAD, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ 

ʢʦʦʨʜʠʥʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ ʆʇʉ, ʷʢʽ ʻ ʩʣʘʙʢʦʩʪʨʫʤʥʠʤʠ 

ʤʝʨʝʞʘʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʽʥʰʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ Archicad, ʝʣʝʤʝʥʪʠ ʆʇʉ ʤʘʶʪʴ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʽ ʯʝʨʝʟ ʬʫʥʢʮʽʦʥʘʣ MEP Modeler. 

ʇʨʠʩʪʨʦʾ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ (ʜʝʪʝʢʪʦʨʠ, ʢʘʙʝʣʴʥʽ ʣʦʪʢʠ, ʇʇʂʇ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʽʪʢʦ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ MEP ʝʣʝʤʝʥʪʠ. ʗʢʱʦ ʝʣʝʤʝʥʪ ʥʝ ʤʘʻ ʥʘʣʝʞʥʦʛʦ ʧʦʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ/ʘʙʦ 

ʧʽʜʪʠʧʫ ʦʙô̒ ʢʪʘ (Object Subtype), Archicad ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʝʣʝʤʝʥʪ. 
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ʂʦʨʝʢʪʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ MEP-ʝʣʝʤʝʥʪʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʦʯʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʢʦʣʽʟʽʡ. Archicad MEP Modeler ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʝʣʝʤʝʥʪʠ 

ʆʇʉ ʟ ʥʝʩʫʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʚʝʥʪʠʣʷʮʽʻʶ, ʩʠʣʦʚʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʪʨʘʩʘʤʠ ʯʠ ʽʥʰʠʤʠ 

ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. ʊʘʢʘ ʧʝʨʝʚʽʨʢʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʪʘ ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʧʽʜ ʯʘʩ ʤʦʥʪʘʞʫ. 

ɺ Archicad ʽʥʞʝʥʝʨʥʽ ʝʣʝʤʝʥʪʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʦʙô̒ ʢʪʠ ʤʦʚʠ GDL. 

ɯʩʥʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ BIM-ʙʽʙʣʽʦʪʝʢʠ, ʱʦ ʤʽʩʪʷʪʴ GDL-ʦʙô̒ ʢʪʠ ʜʣʷ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ, 

ʥʘʧʨʠʢʣʘʜ, ʩʠʨʝʥʠ ʯʠ ʛʽʜʨʘʥʪʠ. ʆʜʥʘʢ ʮʽ ʦʙ'ʻʢʪʠ ʤʦʞʫʪʴ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʫʢʨʘʾʥʩʴʢʠʤ 

ʛʨʘʬʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʘʙʦ ʤʦʜʠʬʽʢʫʚʘʪʠ GDL ʦʙô̒ ʢʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʚʦʥʠ ʤʘʣʠ ʪʨʠʚʠʤʽʨʥʫ ʛʝʦʤʝʪʨʽʶ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ, ʦʜʥʦʯʘʩʥʦ, ʚʽʜʦʙʨʘʞʘʣʠ 

ʥʘ 2D-ʧʣʘʥʘʭ ʫʤʦʚʥʽ ʛʨʘʬʽʯʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ɼʉʊʋ 4030-2001 ʪʘ ʘʜʘʧʪʦʚʘʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʪʦʯʥʽʩʪʴ ʤʦʥʪʘʞʫ (3D), ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʢʦʥʘʚʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ (2D). 

Archicad ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʯʥʫ 3D-ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ ʷʢ ʦʩʥʦʚʫ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʩʭʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʝʚʘʢʫʘʮʽʾ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʚʠʤʦʛ ɼʉʊʋ ISO 23601:2019. 

ɼʣʷ ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: 

- ʬ̔ ʣʴʪʨʠ ʚʠʛʣʷʜʫ (ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʘʨʽʚ ʪʘ ʬʽʣʴʪʨʽʚ, ʱʦʙ ʟʘʣʠʰʠʪʠ ʣʠʰʝ ʘʨʭʽʪʝʢʪʫʨʥʽ 

ʢʦʥʪʫʨʠ (ʯʦʨʥʠʡ ʢʦʣʽʨ) ʪʘ ʝʣʝʤʝʥʪʠ ʙʝʟʧʝʢʠ); 

- ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 2D-ʽʥʩʪʨʫʤʝʥʪʠ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ 2D-ʛʨʘʬʽʢʠ (ʣʽʥʽʾ, 

ʰʪʨʠʭʦʚʢʠ, ʧʝʨʝʢʨʠʪʪʷ) ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʘʨʰʨʫʪʽʚ ʝʚʘʢʫʘʮʽʾ ʫ ʟʝʣʝʥʦʤʫ ʢʦʣʴʦʨʽ ʙʝʟʧʝʢʠ); 

- ʟʥʘʢʠ ISO 7010 (ʚʙʫʜʦʚʘʥʽ ʘʙʦ ʽʤʧʦʨʪʦʚʘʥʽ 2D GDL-ʦʙô̒ ʢʪʠ ʜʣʷ ʟʥʘʢʽʚ ʙʝʟʧʝʢʠ 

(ʥʘʧʨʷʤʦʢ ʝʚʘʢʫʘʮʽʾ, ʚʦʛʥʝʛʘʩʥʠʢʠ), ʱʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ). 

ʆʩʢʽʣʴʢʠ Archicad ʻ ʻʜʠʥʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ, ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʤʘʛʘʪʠʤʫʪʴ ʧʝʨʝʛʣʷʜʫ (ʦʥʦʚʣʝʥʥʷ) ʧʣʘʥʫ ʝʚʘʢʫʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʊʋ ISO 

23601:2019 ʱʦʜʦ ʨʝʛʫʣʷʨʥʦʾ ʘʢʪʫʘʣʽʟʘʮʽʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʋʩʧʽʰʥʘ ʨʦʟʨʦʙʢʘ ʧʣʘʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʩʪʝʤ ʆʇʉ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʚʘʢʫʘʮʽʻʶ ʚ 

ʋʢʨʘʾʥʽ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʽʥʪʝʛʨʫʻ ʞʦʨʩʪʢʽ ʽʥʞʝʥʝʨʥʽ ʥʦʨʤʠ (ɼɹʅ) ʟ 

ʚʠʤʦʛʘʤʠ ʛʨʘʬʽʯʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ɼʉʊʋ) ʫ ʚʠʙʨʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

(AutoCAD/Archicad). 

ʇʨʦʝʢʪʫʚʘʣʴʥʠʢ ʩʠʩʪʝʤ ʆʇʉ ʧʦʚʠʥʝʥ ʦʧʝʨʫʚʘʪʠ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ, ʘʣʝ ʚʽʜʤʽʥʥʠʤʠ, 

ʛʨʘʬʽʯʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ: 

1. ɼɹʅ ɺ.2.5-56:2014: ɺʠʟʥʘʯʘʻ ʬʽʟʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ɸʇʉ, ʷʢʽ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʛʝʦʤʝʪʨʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ (ʧʣʦʱʘ ʧʦʢʨʠʪʪʷ, ʚʠʩʦʪʘ). 

2. ɼʉʊʋ 4030-2001 (ʪʘ ɼʉʊʋ ɹ ɸ.2.4-19:2008): ɺʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʫʤʦʚʥʽ ʛʨʘʬʽʯʥʽ 

ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʢʨʝʩʣʝʥʴ (ʤʦʥʪʘʞʥʠʭ ʧʣʘʥʽʚ). ɼʣʷ ʉʆʉ ʮʝʡ ʩʪʘʥʜʘʨʪ ʻ ʧʨʷʤʠʤ 

ʧʦʩʽʙʥʠʢʦʤ, ʪʦʜʽ ʷʢ ʜʣʷ ʉʇʉ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʥʦʨʤʠ ʜʣʷ 

ʝʣʝʢʪʨʦʧʨʦʚʦʜʦʢ. 

3. ɼʉʊʋ ISO 23601:2019: ɺʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʠ ʦʬʦʨʤʣʝʥʥʷ ʜʣʷ ʩʭʝʤ ʙʝʟʧʝʢʠ (ʧʣʘʥʽʚ 

ʝʚʘʢʫʘʮʽʾ). ʎʽ ʩʭʝʤʠ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʦʢʨʝʤʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʥʘʢʠ ISO 7010, 

ʘ ʥʝ ʪʝʭʥʽʯʥʽ ʋɻɿ, ʪʘ ʚʠʤʘʛʘʻ ʩʧʝʮʠʬʽʯʥʦʛʦ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ. 

ɼʣʷ ʧʨʦʝʢʪʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʝʣʠʢʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʜʝ ʢʨʠʪʠʯʥʦʶ ʻ ʢʦʦʨʜʠʥʘʮʽʷ, Archicad 

(BIM) ʻ ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʧʝʨʝʚʽʨʢʫ ʢʦʣʽʟʽʡ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʨʦʟʤʽʱʝʥʥʷ ʩʧʦʚʽʱʫʚʘʯʽʚ ʪʘ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʥʝ 

ʪʽʣʴʢʠ 2D-ʥʦʨʤʘʤ ʧʦʢʨʠʪʪʷ, ʘʣʝ ʡ ʫʩʽʤ ʚʠʤʦʛʘʤ 3D-ʧʨʦʩʪʦʨʫ. 

ʇʨʠ ʨʦʙʦʪʽ ʚ Archicad, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʝʢʪʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ GDL ʦʙô̒ ʢʪʽʚ ʷʢ 

MEP ʝʣʝʤʝʥʪʽʚ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ ʥʽʚʝʣʶʻ ʧʝʨʝʚʘʛʠ BIM ʫ ʯʘʩʪʠʥʽ ʚʠʷʚʣʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʇɿ (AutoCAD ʯʠ Archicad), ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʥʝʦʙʭʽʜʥʦ 

ʽʥʚʝʩʪʫʚʘʪʠ ʫ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʘʜʘʧʪʘʮʽʶ ʙʽʙʣʽʦʪʝʢ ʋɻɿ, ʱʦ ʛʘʨʘʥʪʦʚʘʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ɼʉʊʋ 4030-2001 ʪʘ ʤʘʶʪʴ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʩʠʤʚʦʣʠ ʉʇɿ, ʫʟʛʦʜʞʝʥʽ ʟ ɼʉʊʋ ɹ ɸ.2.4-19:2008 
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ʪʘ ʯʠʥʥʠʤʠ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʦʨʤʘʤʠ, ʧʨʠʡʥʷʪʠʤʠ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʦʝʢʪ ʆʇʉ ʧʦʚʠʥʝʥ ʟʘʚʞʜʠ ʛʝʥʝʨʫʚʘʪʠ ʜʚʘ ʦʢʨʝʤʽ ʢʦʤʧʣʝʢʪʠ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʢʦʞʝʥ ʟʽ 

ʩʚʦʾʤʠ ʛʨʘʬʽʯʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ: ʽʥʞʝʥʝʨʥʽ ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʤʦʥʪʘʞʫ ʪʘ ʩʭʝʤʘʪʠʯʥʽ ʧʣʘʥʠ 

ʝʚʘʢʫʘʮʽʾ, ʷʢʽ ʻ ʧʫʙʣʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʙʝʟʧʝʢʫ. 

ʈʦʟʨʦʙʢʘ ʤʦʥʪʘʞʥʠʭ ʩʭʝʤ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ. ʇʨʦʚʝʜʝʤʦ ʜʝʪʘʣʴʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʦʧʠʩ (ʪʘʙʣ. 11.1) ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʩʭʝʤ (ʧʣʘʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʆʇʉ, 

ʉʆʊʉ, ʉʂʋɼ ʪʦʱʦ) ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ/ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʫ ʜʚʦʭ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚ ʋʢʨʘʾʥʽ ï ʢʣʘʩʠʯʥʦʤʫ 2D CAD (AutoCAD) ʪʘ BIM-

ʧʣʘʪʬʦʨʤʽ (ArchiCAD). 

ʊʘʙʣʠʮʷ 11.1 ï ʇʦʨʽʚʥʷʥʥʷ AutoCAD ʽ ArchiCAD ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 
ʇʠʪʘʥʥʷ AutoCAD (ʢʣʘʩʠʯʥʠʡ 2D CAD-ʧʽʜʭʽʜ) ArchiCAD (BIM-ʧʽʜʭʽʜ) 

ɹʘʟʦʚʘ ʬʽʣʦʩʦʬʽʷ 

 

ɻʨʘʬʽʢʘ + ʘʪʨʠʙʫʪʠ. ʂʨʝʩʣʝʥʥʷ ï ʮʝ ʥʘʙʽʨ 

ʛʨʘʬʽʯʥʠʭ ʧʨʠʤʽʪʠʚʽʚ (ʣʽʥʽʾ, ʙʣʦʢʠ) + ʪʝʢʩʪʦʚʽ 

ʘʪʨʠʙʫʪʠ. 

ɭʜʠʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ. 

ʆʙôʻʢʪ ʦʜʥʦʯʘʩʥʦ ʤʘʻ 3D-

ʛʝʦʤʝʪʨʽʶ, 2D-ʩʠʤʚʦʣ ʪʘ ʙʘʟʫ 

ʜʘʥʠʭ (ʧʘʨʘʤʝʪʨʠ). 

ʉʪʚʦʨʝʥʥʷ ʋɻʇ  1. ʉʪʚʦʨʠʪʠ ʙʣʦʢ ʫ Block Editor  

2. ʅʘʤʘʣʶʚʘʪʠ ʛʨʘʬʽʯʥʽ ʧʨʠʤʽʪʠʚʠ ʟʘ ɼʉʊʋ 

4030-2001 

3. ɼʦʜʘʪʠ ʘʪʨʠʙʫʪʠ (Tag) ï ʤʘʨʢʘ, ʤʦʜʝʣʴ, 

ʟʦʥʘ ʪʦʱʦ  

4. ɿʙʝʨʝʛʪʠ ʷʢ ʜʠʥʘʤʽʯʥʠʡ ʙʣʦʢ (ʷʢʱʦ 

ʧʦʪʨʽʙʥʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ) 

1. ʉʪʚʦʨʠʪʠ ʘʙʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 

GDL-ʦʙôʻʢʪ (Geometric Description 

Language)  

2. ɿʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʫ 3D-

ʛʝʦʤʝʪʨʽʶ  

3. ɿʘʜʘʪʠ 2D-ʩʠʤʚʦʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ɼʉʊʋ  

4. ɼʦʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ 

(ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʘʪʨʠʙʫʪʠ) 

ʈʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ɺʩʪʘʚʢʘ ʙʣʦʢʫ Ÿ ʨʫʯʥʝ ʟʘʧʦʚʥʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʈʦʟʤʽʱʝʥʥʷ GDL-ʦʙôʻʢʪʘ Ÿ 

ʧʘʨʘʤʝʪʨʠ ʟʘʧʦʚʥʶʶʪʴʩʷ ʦʜʠʥ ʨʘʟ ʽ 

ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ 

ʌʦʨʤʫʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʡ 

Data Extraction (ʤʘʡʩʪʝʨ ʚʠʣʫʯʝʥʥʷ ʜʘʥʠʭ) Ÿ 

ʟʙʠʨʘʻ ʘʪʨʠʙʫʪʠ ʚʩʽʭ ʙʣʦʢʽʚ Ÿ ʪʘʙʣʠʮʷ 

AutoCAD Table ʘʙʦ Excel 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʘʪʘʣʦʛʠ (Interactive 

Schedule) Ÿ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʠʨʘʶʪʴ 

ʜʘʥʽ ʟ ʤʦʜʝʣʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ɿʚôʷʟʦʢ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ 

ʢʨʝʩʣʝʥʥʷʤ 

 

ʉʪʘʪʠʯʥʠʡ. ʇʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʪʘʙʣʠʮʷ ʥʝ 

ʦʥʦʚʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ʈʫʯʥʽ ʟʤʽʥʠ Ÿ 

ʨʦʟʩʠʥʭʨʦʥʽʟʘʮʽʷ 

ɼʠʥʘʤʽʯʥʠʡ. ɹʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʚ 

ʤʦʜʝʣʽ (ʜʦʜʘʚʘʥʥʷ / ʚʠʜʘʣʝʥʥʷ / 

ʟʘʤʽʥʘ ʦʙôʻʢʪʘ) ʤʠʪʪʻʚʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʩʽʭ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ 

ʂʝʨʫʚʘʥʥʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʐʘʨʠ (Layers) + ʚʣʘʩʪʠʚʦʩʪʽ ʰʘʨʽʚ (ʢʦʣʽʨ, ʪʠʧ 

ʣʽʥʽʾ, ʚʠʜʠʤʽʩʪʴ) 

Model View Options (MVO) + 

ʢʦʤʙʽʥʘʮʽʾ ʰʘʨʽʚ + ʧʨʘʚʠʣʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ 2D/3D ʦʢʨʝʤʦ 

ʇʝʨʝʚʽʨʢʘ ʢʦʣʽʟʽʡ 

 

ɺʽʜʩʫʪʥʷ ʘʙʦ ʪʽʣʴʢʠ ʨʫʯʥʘ 

 

ɸʚʪʦʤʘʪʠʯʥʘ ʯʝʨʝʟ MEP Modeler 

(ʦʙʦʚôʷʟʢʦʚʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʦʙôʻʢʪʠ ʷʢ MEP Ÿ Collision 

Detection) 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ɼʉʊʋ 

 

ʅʘʣʘʰʪʦʚʫʻʪʴʩʷ ʧʦ ʰʘʨʘʭ + ʩʪʘʥʜʘʨʪʥʽ ʙʣʦʢʠ. 

ʇʨʦʩʪʽʰʝ, ʘʣʝ ʨʫʯʥʘ ʨʦʙʦʪʘ 

 

ʇʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ 

ʰʘʙʣʦʥʫ ʟ ʧʨʘʚʠʣʴʥʠʤʠ GDL-

ʦʙôʻʢʪʘʤʠ ʪʘ MVO. ʉʢʣʘʜʥʽʰʝ ʥʘ 

ʩʪʘʨʪʽ, ʘʣʝ ʥʘʜʽʡʥʽʰʝ 

ʇʣʘʥʠ ʝʚʘʢʫʘʮʽʾ 

 

ʈʫʯʥʝ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʛʦ ʢʨʝʩʣʝʥʥʷ ʟ 2D-

ʣʽʥʽʷʤʠ ʪʘ ʟʥʘʢʘʤʠ ISO 7010 

ɻʝʥʝʨʘʮʽʷ ʥʘ ʦʩʥʦʚʽ 3D-ʤʦʜʝʣʽ ʟ 

ʬʽʣʴʪʨʘʤʠ ʚʠʛʣʷʜʫ + 

ʽʤʧʦʨʪ/ʩʪʚʦʨʝʥʥʷ 2D GDL-ʟʥʘʢʽʚ 

ISO 7010 

ʈʝʢʦʤʝʥʜʘʮʽʷ ʚ ʋʢʨʘʾʥʽ 

(2024ï2025) 

 

ʄʘʣʽ ʪʘ ʩʝʨʝʜʥʽ ʧʨʦʝʢʪʠ, ʞʦʨʩʪʢʠʡ ʙʶʜʞʝʪ, 

ʢʦʣʠ ʧʦʪʨʽʙʥʘ ʪʽʣʴʢʠ 2D-ʜʦʢʫʤʝʥʪʘʮʽʷ 

ʉʝʨʝʜʥʽ ʪʘ ʚʝʣʠʢʽ ʦʙôʻʢʪʠ, ʢʦʣʠ 

ʢʨʠʪʠʯʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʟ ʽʥʰʠʤʠ 

ʨʦʟʜʽʣʘʤʠ  

 

ʊʘʢʠʤ ʯʠʥʦʤ, AutoCAD ï ʮʝ ʷʢ ʢʣʘʩʠʯʥʠʡ ʢʫʣʴʤʘʥ, ʪʽʣʴʢʠ ʮʠʬʨʦʚʠʡ. ʊʠ ʤʘʣʶʻʰ 

ʙʣʦʢʠ, ʜʦʜʘʻʰ ʜʦ ʥʠʭ ʘʪʨʠʙʫʪʠ. ʇʦʪʽʤ ʨʦʟʢʠʜʘʻʰ ʮʽ ʙʣʦʢʠ ʧʦ ʧʣʘʥʫ, ʟʘʧʫʩʢʘʻʰ ʤʘʡʩʪʝʨ 

ʚʠʣʫʯʝʥʥʷ ʜʘʥʠʭ ï ʽ, ʦʪʨʠʤʫʻʰ ʪʘʙʣʠʮʶ-ʩʧʝʮʠʬʽʢʘʮʽʶ. ɿʚʫʯʠʪʴ ʧʨʦʩʪʦ, ʧʨʘʚʜʘ? ɸʣʝ ʱʦʡʥʦ 
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ʪʠ ʜʦʜʘʻʰ ʯʠ ʤʽʥʷʻʰ ʦʜʠʥ ʜʘʪʯʠʢ ï ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʞʝ ʙʨʝʰʝ. ɼʦʚʦʜʠʪʴʩʷ ʧʝʨʝʟʘʧʫʩʢʘʪʠ 

ʚʠʣʫʯʝʥʥʷ ʚʨʫʯʥʫ. ʐʘʨʠ ʚ AutoCAD ï ʮʝ ʪʚʦʷ ʻʜʠʥʘ ʥʘʜʽʷ ʥʘ ʧʦʨʷʜʦʢ: ʦʜʠʥ ʰʘʨ ʜʣʷ ʢʘʤʝʨ, 

ʜʨʫʛʠʡ ʜʣʷ ʢʘʙʝʣʽʚ, ʪʨʝʪʽʡ ʜʣʷ ʩʧʦʚʽʱʫʚʘʯʽʚ. ʗʢʱʦ ʚʩʝ ʧʨʘʚʠʣʴʥʦ ʥʘʣʘʰʪʫʚʘʚ ï ʦʪʨʠʤʫʻʰ 

ʢʨʘʩʠʚʽ ʢʨʝʩʣʝʥʥʷ ʟʘ ɼʉʊʋ. 

ArchiCAD ï ʮʝ ʚʞʝ ʽʥʰʘ ʧʣʘʥʝʪʘ. ʊʫʪ ʪʠ ʥʝ ʤʘʣʶʻʰ ʙʣʦʢʠ, ʪʠ ʩʪʚʦʨʶʻʰ ʩʧʨʘʚʞʥʽ 

ʨʦʟʫʤʥʽ ʦʙôʻʢʪʠ ʥʘ ʤʦʚʽ GDL. ʆʜʠʥ ʨʘʟ ʥʘʤʘʣʶʚʘʚ ʥʦʨʤʘʣʴʥʫ 3D-ʢʘʤʝʨʫ, ʟʨʦʙʠʚ ʾʡ 

ʧʨʘʚʠʣʴʥʠʡ 2D-ʩʠʤʚʦʣ ʟʘ ɼʉʊʋ, ʥʘʙʠʚ ʧʘʨʘʤʝʪʨʽʚ ï ʽ ʚʩʝ. ʂʠʜʘʻʰ ʾʾ ʥʘ ʧʣʘʥ, ʽ ʚʦʥʘ ʦʜʨʘʟʫ 

ʟʥʘʻ, ʭʪʦ ʚʦʥʘ ʪʘʢʘ, ʩʢʽʣʴʢʠ ʢʦʰʪʫʻ, ʷʢʠʡ ʚ ʥʝʾ ʨʘʜʽʫʩ ʚʠʷʚʣʝʥʥʷ ʽ ʥʘʚʽʪʴ ʟ ʷʢʦʶ ʩʠʩʪʝʤʦʶ 

ʚʦʥʘ ʩʫʤʽʩʥʘ. ɿʤʽʥʠʚ ʦʜʥʫ ʢʘʤʝʨʫ ʥʘ ʽʥʰʫ ï ʽ ʚʩʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʨʦʟʨʽʟʠ, ʧʣʘʥʠ ʝʚʘʢʫʘʮʽʾ 

ʦʥʦʚʠʣʠʩʷ ʩʘʤʽ. ʄʘʛʽʷ? ʄʘʡʞʝ. ʊʽʣʴʢʠ ʩʧʦʯʘʪʢʫ ʪʨʝʙʘ ʧʦʤʫʯʠʪʠʩʷ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ 

ʰʘʙʣʦʥʫ, ʙʦ ʩʪʘʥʜʘʨʪʥʽ ʙʽʙʣʽʦʪʝʢʠ Graphisoft ʥʽʷʢ ʥʝ ʭʦʯʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʰʠʤ ɼʉʊʋ 4030 ʽ 

ɼɹʅ ɺ.2.5-56. 

ʅʘʡʢʨʫʪʽʰʝ ʚ ArchiCAD ï ʮʝ ʢʦʣʠ ʪʠ ʢʣʘʮʘʻʰ çʧʝʨʝʚʽʨʠʪʠ ʢʦʣʽʟʽʾè ʽ ʧʨʦʛʨʘʤʘ 

ʢʨʠʯʠʪʴ: çʊʚʽʡ ʩʧʦʚʽʱʫʚʘʯ ʩʪʠʨʯʠʪʴ ʫ ʚʝʥʪʠʣʷʮʽʡʥʫ ʪʨʫʙʫ!è ɺ AutoCAD ʪʘʢʦʛʦ ʥʝʤʘʻ ï ʪʠ 

ʩʘʤ ʤʘʻʰ ʙʽʛʘʪʠ ʧʦ ʢʨʝʩʣʝʥʥʶ ʟ ʣʫʧʦʶ. 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʚ ArchiCAD ï ʮʝ ʧʨʦʩʪʦ ʧʽʩʥʷ: ʚʽʜʢʨʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʢʘʪʘʣʦʛ, ʚʠʙʨʘʚ 

ʧʦʪʨʽʙʥʽ ʢʦʣʦʥʢʠ (ʤʘʨʢʘ, ʘʨʪʠʢʫʣ, ʢʽʣʴʢʽʩʪʴ, ʮʽʥʘ) ï ʽ ʛʦʪʦʚʦ. ɿʤʽʥʠʚ ʤʦʜʝʣʴ ï ʢʽʣʴʢʽʩʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʨʘʭʫʚʘʣʘʩʷ. ɺ AutoCAD ʪʠ ʙ ʚʞʝ ʧʽʚ ʛʦʜʠʥʠ ʢʣʽʢʘʚ ʤʠʰʢʦʶ. 

ʇʣʘʥʠ ʝʚʘʢʫʘʮʽʾ ʪʝʞ ʧʦ-ʨʽʟʥʦʤʫ ʨʦʙʣʷʪʴʩʷ. ɺ AutoCAD ï ʮʝ ʦʢʨʝʤʝ ʢʨʝʩʣʝʥʥʷ, ʜʝ ʪʠ 

ʚʨʫʯʥʫ ʤʘʣʶʻʰ ʟʝʣʝʥʽ ʩʪʨʽʣʦʯʢʠ ʽ ʟʥʘʢʠ ISO 7010. ɺ ArchiCAD ï ʧʨʦʩʪʦ ʚʤʠʢʘʻʰ 

ʩʧʝʮʽʘʣʴʥʠʡ ʬʽʣʴʪʨ ʚʠʛʣʷʜʫ, ʚʠʤʠʢʘʻʰ ʚʩʽ ʪʝʭʥʽʯʥʽ ʰʘʨʠ, ʟʘʣʠʰʘʻʰ ʪʽʣʴʢʠ ʩʪʽʥʠ ʪʘ ʟʥʘʢʠ 

ʝʚʘʢʫʘʮʽʾ ï ʽ ʜʨʫʢʫʻʰ. ɸʨʭʽʪʝʢʪʫʨʘ ʟʤʽʥʠʣʘʩʷ? ʇʣʘʥ ʝʚʘʢʫʘʮʽʾ ʩʘʤ ʧʽʜʪʷʛʥʝʪʴʩʷ. 

ɺʠʩʥʦʚʦʢ ʧʨʦʩʪʠʡ: ʷʢʱʦ ʚ ʪʝʙʝ ʤʘʣʝʥʴʢʠʡ ʤʘʛʘʟʠʥʯʠʢ ʘʙʦ ʞʦʨʩʪʢʠʡ ʜʝʜʣʘʡʥ ʽ 

ʟʘʤʦʚʥʠʢ ʭʦʯʝ ʪʽʣʴʢʠ ʧʘʧʽʨʯʠʢʠ ï ʙʝʨʠ AutoCAD ʽ ʥʝ ʧʘʨʩʷ. ʗʢʱʦ ʞ ʮʝ ʚʝʣʠʢʠʡ ʊʈʎ, 

ʦʬʽʩʥʠʡ ʮʝʥʪʨ ʘʙʦ ʱʦʩʴ, ʜʝ 10 ʨʦʟʜʽʣʽʚ ʤʘʶʪʴ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ, ï ʙʽʞʠ ʚ ArchiCAD, 

ʙʦ ʽʥʘʢʰʝ ʪʠ ʧʨʦʩʪʦ ʚʪʦʥʝʪʝ ʚ ʧʝʨʝʨʦʙʢʘʭ. 

ɯ ʥʘʡʛʦʣʦʚʥʽʰʝ ï  ʚ ʦʙʦʭ ʧʨʦʛʨʘʤʘʭ ʪʨʝʙʘ ʤʘʪʠ ʩʚʦʶ ʫʢʨʘʾʥʩʴʢʫ ʙʽʙʣʽʦʪʝʢʫ. ɹʦ ʙʝʟ ʥʝʾ 

ʪʠ ʘʙʦ ʤʘʣʶʻʰ ʢʨʫʞʝʯʢʠ ʟʘʤʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ ʋɻʇ, ʘʙʦ ʦʪʨʠʤʫʻʰ ʢʨʘʩʠʚʽ ʻʚʨʦʧʝʡʩʴʢʽ 

ʩʠʤʚʦʣʠ, ʷʢʽ ʝʢʩʧʝʨʪʠʟʘ ʟʘʚʝʨʥʝ ʟ ʧʝʨʰʦʛʦ ʨʘʟʫ. ʊʦʤʫ ʚʩʽ ʥʦʨʤʘʣʴʥʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ 

ʩʧʦʯʘʪʢʫ ʤʽʩʷʮʴ ʩʠʜʷʪʴ ʽ ʨʦʙʣʷʪʴ ʩʦʙʽ ʙʽʙʣʽʦʪʝʢʫ ʧʽʜ ɼʉʊʋ, ʘ ʧʦʪʽʤ ʫʞʝ ʧôʶʪʴ ʢʘʚʫ ʽ 

ʜʠʚʣʷʪʴʩʷ, ʷʢ ʧʨʦʛʨʘʤʘ ʨʦʙʠʪʴ ʧʦʣʦʚʠʥʫ ʨʦʙʦʪʠ ʟʘ ʥʠʭ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ: 

 

1. ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ 

AutoCAD ʽ Archicad? 

2. ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ ʩʢʣʘʜʦʚʠʭ 

ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʽ ʙʝʟʧʝʢʠ.  

3. ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ ʚ ʨʦʙʦʪ ̔ʟ ʰʘʨʘʤʠ ʫ ʮʠʭ ʧʨʦʛʨʘʤʘʭ? 

4. ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʨʦʟʨʦʙʢʠ ʧʣʘʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʾ ʽ 

ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʚʘʢʫʘʮʽʻʶ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʫ ʮʠʭ ʧʨʦʛʨʘʤʘʭ.  

5. ʇʦʨʽʚʥʷʡʪʝ ʧʨʠʥʮʠʧʠ ʨʦʟʨʦʙʢʠ ʤʦʥʪʘʞʥʠʭ ʩʭʝʤ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ ʫ ʮʠʭ ʧʨʦʛʨʘʤʘʭ. 

 

ʃʽʪʝʨʘʪʫʨʘ: [5, 6]. 
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ʊ 75 ʊʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ: ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʾ 

ʧʨʦʛʨʘʤʠ çʂʦʤʧôʁ ʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷè ʛʘʣʫʟʽ ʟʥʘʥʴ 12 ɯʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 123 ʂʦʤʧôʁ ʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ ʜʝʥʥʦʾ ʪʘ ʟʘʦʯʥʦʾ 

ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʊʝʨʣʝʮʴʢʠʡ ʊ. ɺ., ʂʘʡʜʠʢ ʆ. ʃ.. ʃʫʮʴʢ: ɺɯʇ ʃʅʊʋ, 2025. 
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