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1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

1.1 ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ: 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʠ ʤʝʪʦʜʘʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

1.2. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ 

¶ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ 

ʛʦʨʥʦʛʦ ʠ ʥʝʬʪʷʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʦʚ ʫʧʨʦʱʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʨʝʭʤʝʨʥʳʭ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʠʩʪʠʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʩʙʦʨʦʯʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚ. 

 

1.3 ʂʘʪʝʛʦʨʠʷ ʩʣʫʰʘʪʝʣʝʡ: 
ʉʪʫʜʝʥʪʳ, ʤʘʛʠʩʪʨʘʥʪʳ ʠ ʘʩʧʠʨʘʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʛʦʨʥʳʭ 

ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

1.4 ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʇʝʨʝʯʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ: 

¶ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʉɸʇʈ (CAD/CAM/CAE); 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʙʦʨʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʠʢʣʘʜʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ; 

¶ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʥʘʩʪʨʦʡʢʠ ʉɸʇʈ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ 

ʟʘʜʘʯ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʛʦʨʥʦʛʦ ʠ ʥʝʬʪʷʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉɸʇʈ ʚʢʣʶʯʘʷ 

ʨʘʙʦʪʫ ʚ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʛʦʨʥʦʛʦ ʠ ʥʝʬʪʝ-, 

ʛʘʟʦʜʦʙʳʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʰʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚ ʉɸʇʈ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʟʜʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ 

ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʨʝʘʣʠʩʪʠʯʥʳʤ ʚʠʜʦʤ. 

 

1.5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ: 
ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 1.4 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʩʣʫʰʘʪʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ: 

 

ʇʦʣʫʯʠʪʴ ʟʥʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ: 

¶ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʥʦʛʦ, ʥʝʬʪʝ- ʠ 

ʛʘʟʦʜʦʙʳʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʦʩʥʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʠʙʣʠʦʪʝʢ ʠ ʧʨʠʣʦʞʝʥʠʡ ʉɸʇʈ ʜʣʷ ʨʝʰʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 
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¶ ʩʧʦʩʦʙʦʚ ʥʘʩʪʨʦʡʢʠ ʉɸʇʈ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʠʣʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠ ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ 

ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ; 

¶ ʦʩʥʦʚʥʦʛʦ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʦʚ ʢʨʝʧʣʝʥʠʷ ʠ ʬʦʨʤ ʛʦʨʥʳʭ 
ʚʳʨʘʙʦʪʦʢ; 

¶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʜʝʪʘʣʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʯʥʦʩʪʥʦʛʦ 

ʘʥʘʣʠʟʘ; 

¶ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ ʉɸʇʈ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ. 

 

ʈʘʟʚʠʪʴ ʫʤʝʥʠʷ: 

¶ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉɸʇʈ; 

¶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʧʨʠʣʦʞʝʥʠʡ; 

¶ ʧʦ ʥʘʩʪʨʦʡʢʝ ʉɸʇʈ ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ; 

¶ ʧʦ ʫʧʨʦʱʝʥʠʶ ʩʦʟʜʘʚʘʝʤʳʭ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ 
ʨʘʙʦʪʳ; 

¶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʉɸʇʈ; 

¶ ʘʥʘʣʠʟʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʤʦʜʝʣʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʉɸʇʈ; 

¶ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ. 

 

ʇʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ: 

¶ ʨʘʙʦʪʳ ʚ ʉɸʇʈ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ; 

¶ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ; 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʛʦʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ; 

¶ ʨʘʙʦʪʳ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʯʥʳʭ ʠʟʜʝʣʠʡ; 

¶ ʨʘʙʦʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ ʵʣʝʤʝʥʪʦʚ; 

¶ ʨʘʙʦʪ rʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʚ ʧʨʦʛʨʘʤʤʘʭ ʉɸʇʈ; 

¶ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʠ 

ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ. 

 

1.6. ʂʘʣʝʥʜʘʨʥʳʡ ʫʯʝʙʥʳʡ ʛʨʘʬʠʢ  

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʯʘʩ 

ʀʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʀɸ 

 

ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ ɼʥʠ ʥʝʜʝʣʠ/ʘʫʜ.ʯʘʩ 

1 2 3 4 5 6 7 8 9 10 11 

ʦʯʥʘʷ 2 8 8 8 8 - - 8 8 8 6 

ʀɸ 
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1.7. ʋʯʝʙʥʳʡ ʧʣʘʥ: 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʷ) 
ɺʩʝʛʦ 

ʯʘʩʦʚ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʃ
ʝ
ʢ
ʮ
ʠ
ʠ

 

ʇ
ʨ
ʘ
ʢ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 
ʟ
ʘ
ʥ
ʷ
ʪ
ʠ
ʷ
 

 

(
ʩ
ʝ
ʤ
ʠ
ʥ
ʘ
ʨ
ʳ
)

 

ʉ
ʘ
ʤ
ʦ
ʩ
ʪ
ʦ
ʷ
ʪ
ʝ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ʨ
ʘ
ʙ
ʦ
ʪ
ʘ

 

ɺ
ʳ
ʝ
ʟ
ʜ
ʥ
ʳ
ʝ
 
ʤ
ʘ
ʩ
ʪ
ʝ
ʨ

-ʢ
ʣ
ʘ
ʩ
ʩ
ʳ

 

ʀ
ʪ
ʦ
ʛ
ʦ
ʚ
ʘ
ʷ

 

ʘ
ʪ
ʪ
ʝ
ʩ
ʪ
ʘ
ʮ
ʠ
ʷ

 

1 
ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) 
2 2 - - - - 

2 ʄʦʜʫʣʴ 1. ʎʠʬʨʦʚʳʝ ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈ 22 4 14 - 4 - 

3 
ʄʦʜʫʣʴ 2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʦʢ ʠ 

ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
20 2 14 - 4 - 

4 
ʄʦʜʫʣʴ 3. ʇʨʠʢʣʘʜʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ 

ʧʨʠʣʦʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 
18 4 14 - - - 

5 ʀʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ 6 - - 4 - 2 

 ɺʩʝʛʦ 68 12 42 4 8 2 

 

1.8 ʆʙʲʝʤ ʧʨʦʛʨʘʤʤʳ ʠ ʚʠʜʳ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ: 
 

ɺʠʜ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʏʘʩʳ 

ʃʝʢʮʠʦʥʥʳʝ ʟʘʥʷʪʠʷ 12 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 42 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ - 

ɺʳʝʟʜʥʳʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ 8 

ʀʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ 2 

ɺʩʝʛʦ ʦʯʥʳʭ ʟʘʥʷʪʠʡ 64 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʚʢʣʶʯʘʷ ʧʦʜʛʦʪʦʚʢʫ ʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ 4 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʦʛʨʘʤʤʳ 68 
 

2. ʉʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ: 
 

2.1 ʉʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʤʦʜʫʣʷ, ʪʝʤ 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʆʙʲʝʤ 

ʯʘʩʦʚ 

ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) 

ʄʦʜʫʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ). ʎʝʣʠ ʉɸʇʈ. ɺʠʜʳ ʉɸʇʈ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʉɸʇʈ. ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉɸʇʈ. ʆʪʨʘʩʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉɸʇʈ. ʎʝʣʝʚʳʝ 

ʥʘʟʥʘʯʝʥʠʷ ʉɸʇʈ. ʆʩʥʦʚʥʳʝ ʉɸʇʈ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʦʙ AutoCAD. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ Bricscad. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ Autodesk Inventor. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ 

SolidWorks. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ SolidEdge. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦ ʂʦʤʧʘʩ 3D. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ T-FLEX. 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʤʦʜʫʣʷ, ʪʝʤ 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʆʙʲʝʤ 

ʯʘʩʦʚ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ PTC Creo. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ 

NX. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ CATIA. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ 

ʦʙʣʘʯʥʳʭ ʉɸʇʈ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ Fusion 360. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ Onshape. 

ʄʦʜʫʣʴ 1. ʎʠʬʨʦʚʳʝ 

ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʉɸʇʈ (ʂʦʤʧʘʩ, 

AutoDesk Inventor, AutoCAD). ʕʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 

ʂʦʤʧʘʩ-ɻʨʘʬʠʢ. ʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʇʘʥʝʣʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʘʥʝʣʴ 

ʚʠʜ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʘʥʝʣʴ ʨʝʞʠʤʳ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ. ɿʘʛʦʣʦʚʦʢ ʦʢʦʥ ʠ ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ. ʉʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡ ʠ ʝʝ 

ʥʘʟʥʘʯʝʥʠʝ. ʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʚ 

AutoCAD. ʅʘʩʪʨʦʡʢʘ AutoCAD. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ AutoCAD. ʄʝʥʶ ʧʨʠʣʦʞʝʥʠʡ. ʇʘʥʝʣʴ 

ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ. ɻʨʘʬʠʯʝʩʢʠʡ ʵʢʨʘʥ. ʄʦʜʝʣʠ. 

ʃʠʩʪʳ. ʂʦʤʘʥʜʥʘʷ ʪʨʦʢʘ. ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ. ʃʝʥʪʘ. 

ʊʝʤʘʪʠʯʝʩʢʘʷ ʧʘʥʝʣʴ. ɸʜʘʧʪʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ. 

ʅʘʩʪʨʦʡʢʘ Autodesk Inventor. ʃʝʥʪʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ 

Autodesk Inventor. ʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ Autodesk 

Inventor. ʂʦʤʘʥʜʳ Autodesk Inventor. ɺʢʣʘʜʢʠ 

Autodesk Inventor. ʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ Autodesk 

Inventor. ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʂʦʤʧʘʩ ʠ ʜʨʫʛʠʭ 

ʧʨʦʜʫʢʪʦʚ ʆʆʆ çɸʩʢʦʥè. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʂʦʤʧʘʩ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦ-

ʰʘʭʪʥʦʛʦ, ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.ʉʦʟʜʘʥʠʝ 

ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʠʧʘ ɼʝʪʘʣʴ. ʈʘʙʦʪʘ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʩʝʪʠ ʪʦʯʝʢ. ʇʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʢʨʠʚʳʤ. ʇʦʩʪʨʦʝʥʠʝ ʜʝʪʘʣʝʡ ʧʦ 

ʩʝʯʝʥʠʷʤ. ʇʦʩʪʨʦʝʥʠʝ ʜʝʪʘʣʝʡ ʧʦ ʪʨʘʝʢʪʦʨʠʠ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʉʙʦʨʦʯʥʳʝ ʤʦʜʝʣʠ. 

ʋʧʨʦʱʝʥʠʝ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʤʦʜʝʣʠ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʙʦʣʦʯʝʢ. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʫʶ 

ʜʝʪʘʣʴ.  

22 

ʄʦʜʫʣʴ 2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʠʧʳ ʚʳʨʘʙʦʪʦʢ. ʌʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʳʨʘʙʦʪʦʢ. ʊʠʧʳ ʩʦʧʨʷʞʝʥʠʡ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ɺʳʝʤʦʯʥʳʝ ʤʘʰʠʥʳ. ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʢʨʝʧʠ. 

ɹʫʨʠʣʴʥʳʝ ʤʘʰʠʥʳ. ʇʦʛʨʫʟʦʯʥʳʝ ʠ 

ʙʫʨʦʧʦʛʨʫʟʦʯʥʳʝ ʤʘʰʠʥʳ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʤʘʰʠʥʳ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʦʚ ʰʘʭʪ ʠ ʨʫʜʥʠʢʦʚ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʢʣʦʥʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʨʝʧʝʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʨʘʙʘʥʘ 

ʧʨʠʚʦʜʘ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʙʫʨʦʚʦʛʦ ʰʥʝʢʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʝʯʘʡʢʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʚʘʣʘ. 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʤʦʜʫʣʷ, ʪʝʤ 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʆʙʲʝʤ 

ʯʘʩʦʚ 

ʄʦʜʫʣʴ 3. ʇʨʠʢʣʘʜʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʨʠʣʦʞʝʥʠʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉɸʇʈ. ʄʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɸʇʈ. ʇʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ. ɹʠʙʣʠʦʪʝʢʠ. ɹʠʙʣʠʦʪʝʢʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ. ɹʠʙʣʠʦʪʝʢʠ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. ɹʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʟʜʝʣʠʷ. ɺʘʣʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ. ʈʘʟʚʝʨʪʢʠ. 

ʇʨʫʞʠʥʳ. ʉʚʘʨʥʳʝ ʰʚʳ. ɹʠʙʣʠʦʪʝʢʠ ʧʨʦʯʥʦʩʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʋʩʢʦʨʠʪʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɻʝʥʝʨʘʪʦʨ ʨʘʤ. 

ɻʝʥʝʨʘʪʦʨ ʬʦʨʤ. ʃʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ. ʂʘʙʝʣʠ ʠ 

ʞʛʫʪʳ. ʉʙʦʨʦʯʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʩʭʝʤʳ. 

ʇʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʈʝʘʣʠʩʪʠʯʥʳʡ ʨʝʥʜʝʨʠʥʛ. 

ɸʥʠʤʘʮʠʷ. ɹʠʙʣʠʦʪʝʢʘʘʥʠʤʘʮʠʠ. ArtisanRendering. 

Inventor studio. Solidworks Visualize. Creo Render 

Studio Extension. KeyShot. 3D Studio Max. Blender.  

Autodesk Maya. 
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2.2. ʈʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ) ï ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 1.  

 

2.3. ʌʦʨʤr ʘʪʪʝʩʪʘʮʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ: 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʝʢʫʱʠʡ ʠ ʠʪʦʛʦʚʳʡ ʚʠʜʳ ʢʦʥʪʨʦʣʷ. 

ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʢʘʞʜʦʤʫ ʠʟʫʯʘʝʤʦʤʫ ʤʦʜʫʣʶ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʘʥʳ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʭʦʜʝ ʫʯʝʙʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʌʦʨʤʘ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ï ʟʘʯʝʪ.  

ʂ ʟʘʯʝʪʫ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʩʣʫʰʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʩʜʘʣʠ ʚʩʝ ʪʝʩʪʳ ʧʦ 

ʠʟʫʯʝʥʥʳʤ ʤʦʜʫʣʷʤ. 

 

2.4 ʆʮʝʥʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

ʇʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʝʩʪʘʤ ʠ ʟʘʯʝʪʫ: 

1. ɺʦʟʤʦʞʥʦʩʪʠ ʉɸʇʈ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

2. ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʉɸʇʈ. 

3. ʈʘʟʣʠʯʠʷ ʩʠʩʪʝʤ CAD, CAM, CAE. 

4. ʆʪʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʂʦʤʧʘʩ, AutoCAD, Inventor. 

5. ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʯʥʳʭ ʉɸʇʈ. 

6. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʚʷʟʦʢ ʚ ʩʠʩʪʝʤʘʭ ʉɸʇʈ. 

7. ʉʭʝʤʘ ʩʦʟʜʘʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ. 

8. ʉʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʙʘʟʦʚʳʭ ʪʝʣ. 

9.  ɼʝʨʝʚʦ ʤʦʜʝʣʠ, ʝʸ ʥʘʟʥʘʯʝʥʠʝ. 

10. ʕʩʢʠʟ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʵʩʢʠʟʦʚ. 

11.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çɺʳʜʘʚʣʠʚʘʥʠʝè. 

12.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çɺʨʘʱʝʥʠʝè. 

13.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çʂʠʥʝʤʘʪʠʯʝʩʢʘʷè. 

14. ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çʇʦ ʩʝʯʝʥʠʷʤè. 

15. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʝʪʘʣʠ. 

16. ʉʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʩʦʧʨʷʞʝʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ. 

17. ʉʦʟʜʘʥʠʝ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ çʩʚʝʨʭʫ-ʚʥʠʟè ʠ çʩʥʠʟʫ-ʚʚʝʨʭè. 
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18. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʦʙʦʣʦʯʝʢ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ. 

19. ʉʧʦʩʦʙʳ ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʢ. 

20. ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʦʜʝʣʝʡ. 

21. ʆʪʣʠʯʠʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʩʝʪʠ ʢʨʠʚʳʭ ʠ ʩʝʪʠ ʪʦʯʝʢ. 

22. ʉʧʦʩʦʙʳ ʩʦʧʨʷʞʝʥʠʷ ʜʝʪʘʣʝʡ ʚ ʩʙʦʨʦʯʥʦʡ ʤʦʜʝʣʠ. 

23. ʉʦʧʨʷʞʝʥʠʝ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʩʦʚʤʝʱʝʥʠʷ ʠ ʤʝʪʦʜʦʤ ʢʘʯʘʥʠʷ. 

24. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʨʝʟʴʙʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʤʦʜʝʣʷʭ. 

25. ɹʠʙʣʠʦʪʝʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

26. ʌʦʨʤʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʝʧʝʞʥʳʭ ʨʘʤ. 

27. ʉʦʩʪʘʚ ʨʘʤʥʦʡ ʧʦʜʘʪʣʠʚʦʡ ʢʨʝʧʠ. 

28. ʏʪʦ ʪʘʢʦʝ ʉɺʇ 22? 

29. ʈʘʟʤʝʨʳ ʤʝʞʨʘʤʥʦʡ ʟʘʪʷʞʢʠ. 

30. ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʨʘʤʥʦʡ ʢʨʝʧʠ. 

31. ʄʝʞʨʘʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

32. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʩʙʦʨʢʝ. 

33. ʈʘʙʦʪʘ ʩ ʤʘʩʩʠʚʦʤ. 

34. ʉʦʟʜʘʥʠʝ ʚʦʜʦʦʪʣʠʚʥʦʡ ʢʘʥʘʚʢʠ. 

35. ʉʦʟʜʘʥʠʝ ʧʦʯʚʳ ʚʳʨʘʙʦʪʢʠ. 

36. ʆʧʝʨʘʮʠʷ ʩʧʠʨʘʣʴ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ. 

37. ʆʧʝʨʘʮʠʷ çʆʙʝʯʘʡʢʘè. ʅʘʟʥʘʯʝʥʠʝ. 

38. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʤʘʰʠʥ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

39. ʊʠʧʳ ʩʦʧʨʷʞʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

40. ʄʘʩʩʠʚʳ. ʅʘʟʥʘʯʝʥʠʝ. ʊʠʧʳ ʤʘʩʩʠʚʦʚ. 

41. ɹʠʙʣʠʦʪʝʢʘ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʟʥʘʯʝʥʠʝ. 

42. ɻʝʥʝʨʘʪʦʨ ʨʘʤ. ʅʘʟʥʘʯʝʥʠʝ. 

43. ɻʝʥʝʨʘʪʦʨ ʬʦʨʤ. ʅʘʟʥʘʯʝʥʠʝ. 

44. ɺʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ ɺʘʣʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ. 

45. ʋʩʢʦʨʠʪʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ AutodeskInventor. 

46. ɺʣʠʷʥʠʝ ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ɻʝʥʝʨʘʪʦʨʝ ʨʘʤ. 

47. ʆʪʣʠʯʠʝKeyshot ʦʪInventor Studio. 

48. ʆʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. 

49. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ. 

50. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʥʝʩʝʥʠʷ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ. 

51. ʅʘʟʥʘʯʝʥʠʝ ʚʳʙʦʨʘ ʩʨʝʜʳ ʦʩʚʝʱʝʥʠʷ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

52. ʅʘʟʥʘʯʝʥʠʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

53. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʩʭʝʤ ʩʙʦʨʦʢ. 

54. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʩʚʝʪʘ ʚ Keyshot. 

55. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʤʝʨʳ ʚ InventorStudio. 
 

 

2.4.1 ʂʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʦʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ 
 

ʆʮʝʥʢʘ ʆʧʠʩʘʥʠʝ 

ɿʘʯʪʝʥʦ 

ʇʦʩʝʱʝʥʠʝ ʙʦʣʝʝ 50 % ʟʘʥʷʪʠʡ; ʦʙʫʯʘʶʱʠʡʩʷ ʪʚʝʨʜʦ ʟʥʘʝʪ ʤʘʪʝʨʠʘʣ, 

ʛʨʘʤʦʪʥʦ ʠ ʧʦ ʩʫʱʝʩʪʚʫ ʠʟʣʘʛʘʝʪ ʝʛʦ, ʥʝ ʜʦʧʫʩʢʘʷ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʪʦʯʥʦʩʪʝʡ ʚ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ; ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ 

ʦʙʫʯʝʥʠʷ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʝʥʳ, ʢʘʯʝʩʪʚʦ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʝ; ʚ ʪʝʯʝʥʠʝ ʢʫʨʩʘ ʚʳʧʦʣʥʠʣ ʨʘʙʦʪʫ. 

ʅʝ ʟʘʯʪʝʥʦ 

ʇʦʩʝʱʝʥʠʝ ʤʝʥʝʝ 50 % ʟʘʥʷʪʠʡ;  ʦʙʫʯʘʶʱʠʡʩʷ ʥʝ ʟʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ ʚ ʦʪʚʝʪʘʭ ʥʘ 

ʚʦʧʨʦʩʳ; ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ 

ʟʘʜʘʥʠʡ ʥʝ ʚʳʧʦʣʥʝʥʦ, ʢʘʯʝʩʪʚʦ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʦʮʝʥʝʥʦ ʯʠʩʣʦʤ 

ʙʘʣʣʦʚ, ʙʣʠʟʢʠʤ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ. 
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ʂʨʠʪʝʨʠʠ ʦʮʝʥʦʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ: ʧʨʠʤʝʨʥʘʷ ʰʢʘʣʘ ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ ʟʘʯʝʪʘ:  

 

ʆʮʝʥʢʘ 

ʅʝ ʟʘʯʪʝʥʦ ɿʘʯʪʝʥʦ 

ʇʦʩʝʱʝʥʠʝ ʤʝʥʝʝ 50 % ʣʝʢʮʠʦʥʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

ʇʦʩʝʱʝʥʠʝ ʥʝ ʤʝʥʝʝ 50 % ʣʝʢʮʠʦʥʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

ʆʙʫʯʘʶʱʠʡʩʷ ʥʝ ʟʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʜʦʧʫʩʢʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ ʚ ʦʪʚʝʪʘʭ ʥʘ 

ʚʦʧʨʦʩʳ 

ʆʙʫʯʘʶʱʠʡʩʷ ʭʦʨʦʰʦ ʟʥʘʝʪ ʤʘʪʝʨʠʘʣ, 

ʛʨʘʤʦʪʥʦ ʠ ʧʦ ʩʫʱʝʩʪʚʫ ʠʟʣʘʛʘʝʪ ʝʛʦ, 

ʜʦʧʫʩʢʘʷ ʥʝʢʦʪʦʨʳʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʦʪʚʝʪʝ ʥʘ 

ʚʦʧʨʦʩ. 

ʅʝ ʫʤʝʝʪ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ 

ʟʘʜʘʥʠʡ 

ʋʚʝʨʝʥʥʦ ʥʘʭʦʜʠʪ ʨʝʰʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʟʘʜʘʥʠʡ 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ ʟʘʜʘʥʠʡ ʥʝ 

ʚʳʧʦʣʥʝʥʦ 

ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʦʙʫʯʝʥʠʷ 

ʟʘʜʘʥʠʷ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥʳ 

 

2.5. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʩʧʝʢʪʳ ʣʝʢʮʠʡ) ï 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

 

2.6.ɺʠʜ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ: 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ ʚʳʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʵʛʠʜʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʮʝʥʪʨʘ ʖʅɽʉʂʆ: çɺʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷè. 
 

3 ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ: 

 

3.1 ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ: 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 2 ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘ ʢʘʬʝʜʨʳ 

ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ, ʦʩʥʘʱʝʥʥʳʝ15-ʶ ʤʦʥʦʙʣʦʢʘʤʠʠ 15-

ʶʛʨʘʬʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠ 2 ʇʂ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʢ ʥʠʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
 

3.2. ʂʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʧʨʦʛʨʘʤʤʝ: 

 ̄
ʌʘʤʠʣʠʷ, ʀʤʷ, 

ʆʪʯʝʩʪʚʦ 

ʆʙʨʘʟʦʚʘʥʠʝ 

(ʚʫʟ; ʛʦʜ ʦʢʦʥʯʘʥʠʷ; 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ) 

ɼʦʣʞʥʦʩʪʴ, ʫʯʝʥʘʷ 

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ, ʩʪʘʞ 

ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʦʡ ʦʙʣʘʩʪʠ, 

ʣʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʥʘʫʯʥʳʭ ʠ 

ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʛʨʘʤʤʳ 

1 ʀʛʥʘʪʴʝʚ  

ʉʝʨʛʝʡ 

ɸʥʘʪʦʣʴʝʚʠʯ 

ʃʝʥʠʥʛʨʘʜʩʢʠʡ ʛʦʨʥʳʡ 

ʠʥʩʪʠʪʫʪ; 1995; ɻʦʨʥʳʝ 

ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 22 ʛʦʜʘ 

ɹʦʣʝʝ 60 

ʇʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʳ 

2 ʉʫʜʘʨʠʢʦʚ 

ɸʣʝʢʩʘʥʜʨ 

ɽʚʛʝʥʴʝʚʠʯ 

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ; 

1984; ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʰʘʭʪ. 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ,  

ʢ.ʪ.ʥ., 25 ʣʝʪ 

ɹʦʣʝʝ 100 
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 ̄
ʌʘʤʠʣʠʷ, ʀʤʷ, 

ʆʪʯʝʩʪʚʦ 

ʆʙʨʘʟʦʚʘʥʠʝ 

(ʚʫʟ; ʛʦʜ ʦʢʦʥʯʘʥʠʷ; 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ) 

ɼʦʣʞʥʦʩʪʴ, ʫʯʝʥʘʷ 

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ, ʩʪʘʞ 

ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʦʡ ʦʙʣʘʩʪʠ, 

ʣʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʥʘʫʯʥʳʭ ʠ 

ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ 

3 ʊʨʝʪʴʷʢʦʚʘ 

ɿʣʘʪʘ  

ʆʣʝʛʦʚʥʘ 

ʂʘʟʘʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ; 1995; 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ,  

ʢ.ʪ.ʥ., 8 ʣʝʪ 

ɹʦʣʝʝ 80 

4 ʀʩʘʝʚ  

ɸʣʝʢʩʝʡ 

ʀʛʦʨʝʚʠʯ 

ʅʘʮʠʦʥʘʣʴʥʦ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çɻʦʨʥʳʡè; 2012; ɻʦʨʥʳʝ 

ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ,  

ʢ.ʪ.ʥ., 4 ʛʦʜʘ 

ɹʦʣʝʝ 20 

5 ʏʫʧʠʥ 

ʉʪʘʥʠʩʣʘʚ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʅʘʮʠʦʥʘʣʴʥʦ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çɻʦʨʥʳʡè; 2012; ɻʦʨʥʳʝ 

ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʛʨʘʬʠʢʠ,  

ʢ.ʪ.ʥ., 4 ʛʦʜʘ 

ɹʦʣʝʝ 30 
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ʇʨʠʣʦʞʝʥʠʝ 1 

ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ï 

çʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʢʨʘʪʢʦʩʨʦʯʥʘʷ  

ʇʨʦʛʨʘʤʤʘ ʧʦʜ ʵʛʠʜʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʖʅɽʉʂʆ 

 çɺʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ  

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

 

 

ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʜʫʣʷ 

çɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʉɸʇʈ)è 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʤʦʜʫʣʷ 

ʎʝʣʴ ʤʦʜʫʣʷ ï ʧʦʣʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ, ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ; 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ 

ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

2. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ çɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ)è ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ: 

 

ʌʦʨʤʠʨʫʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʷ 

ɺʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ ʧʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʉɸʇʈ 

(CAD/CAM/CAE) 

 

ɿʥʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʉɸʇʈ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʛʦʨʥʦʛʦ, ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʋʤʝʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʦʚ ʉɸʇʈ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʉɸʇʈ ʧʨʠ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʙʦʨʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʧʨʠʢʣʘʜʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ 

ɿʥʘʪʴ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢ ʠ 

ʧʨʠʣʦʞʝʥʠʡ ʉɸʇʈ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ 

ʋʤʝʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ 

ʧʨʠʣʦʞʝʥʠʡ 

ɺʣʘʜʝʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ 
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3. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʦʜʫʣʷ 

 

3.1 ʈʘʟʜʝʣʳ ʤʦʜʫʣʷ ʠ ʚʠʜʳ ʟʘʥʷʪʠʡ 

 

ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1. ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) 

2 2 - - - 

 

3.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʜʝʣʘ ʤʦʜʫʣʷ 

 

ˉ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʤ 
ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʙʲʝʤ 

ʯʘʩʦʚ 

1 

ɺʚʝʜʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ 

ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦ

ʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʉɸʇʈ) 

ʄʦʜʫʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ). ʎʝʣʠ ʉɸʇʈ. ɺʠʜʳ 

ʉɸʇʈ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʉɸʇʈ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɸʇʈ. ʆʪʨʘʩʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʉɸʇʈ. ʎʝʣʝʚʳʝ ʥʘʟʥʘʯʝʥʠʷ ʉɸʇʈ. ʆʩʥʦʚʥʳʝ 

ʉɸʇʈ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ AutoCAD. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ Bricscad. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ Autodesk 

Inventor. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ SolidWorks. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ SolidEdge. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʂʦʤʧʘʩ 

3D. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ T-FLEX. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʦʙ PTC Creo. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ NX. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ CATIA. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʣʘʯʥʳʭ 

ʉɸʇʈ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ Fusion 360. ʆʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ Onshape. 

2 

 

4. ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ 

 

ʇʦ ʠʪʦʛʘʤ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ çɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ)è ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ.  

 

5. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

 

1. ɹʦʣʴʰʘʢʦʚ, ɺ. ʇ. ʊʚʝʨʜʦʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʚ ʉɸD-ʩʠʩʪʝʤʘʭ: 

AutoCAD, ʂʆʄʇɸʉ-3D,SolidWorks, Inventor, Creo / ɹʦʣʴʰʘʢʦʚ ɺ. ʇ., ɹʦʯʢʦʚ 

ɸ. ʃ., ʃʷʯʝʢ ʖ. ʊ. // ʇʠʪʝʨ. 2014. ï 304 ʩ. 

2. ʄʘʣʶʭ, ɺ.ʅ. ɺʚʝʜʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʉɸʇʈ. ʂʫʨʩ ʣʝʢʮʠʡ. / ɺ.ʅ. ʄʘʣʶʭ // 

ɼʄʂ-ʇʨʝʩʩ. 2017. ï 192 ʩ. 

3. ʃʘʪʳʰʝʚ, ʇ. ʅ. ʂʘʪʘʣʦʛ ʉɸʇʈ: ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ / ʇ. ʅ. ʃʘʪʳʰʝʚ. // 
ʄʦʩʢʚʘ: ʉʆʃʆʅ-ʇʨʝʩʩ. ï 2006. ð 608 ʩ. 

4. ʃʠ ʂʫʥʚʫ. ʆʩʥʦʚʳ ʉɸʇʈ (CAD/CAM/CAE) // ʉʇʙ.: ʇʠʪʝʨ, 2004. ï 560 ʩ. 
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6. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʘʫʜʠʪʦʨʠʡ: 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ 

ʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʦʩʥʘʱʝʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʨʦʝʢʪʦʨʘʤʠ ʠ ʢʦʤʧʣʝʢʪʦʤ ʘʧʧʘʨʘʪʫʨʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

 

ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʜʫʣʷ 

çʎʠʬʨʦʚʳʝ ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈè 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʤʦʜʫʣʷ 

ʎʝʣʴ ʤʦʜʫʣʷ ï ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʧʦ ʥʘʩʪʨʦʡʢʘʤ ʉɸʇʈ; 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʫʧʨʦʱʝʥʠʶ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 

2. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ çʎʠʬʨʦʚʳʝ ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈè ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

 

ʌʦʨʤʠʨʫʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʷ 

ʆʚʣʘʜʝʥʠʝ ʟʥʘʥʠʷʤʠ ʥʘʩʪʨʦʡʢʠ 

ʉɸʇʈ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ 

 

ɿʥʘʪʴ ʩʧʦʩʦʙʳ ʥʘʩʪʨʦʡʢʠ ʉɸʇʈ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʠʣʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʋʤʝʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʉɸʇʈ ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʛʦʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʉʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʢʦʤʧʣʝʢʩ 

ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʛʦʨʥʦʛʦ ʠ 

ʥʝʬʪʷʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʉɸʇʈ ʚʢʣʶʯʘʷ 

ʨʘʙʦʪʫ ʚ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ 

ʠ ʧʨʠʣʦʞʝʥʠʷʭ 

ɿʥʘʪʴ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ 

ʠ ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ 

ʋʤʝʪʴ ʫʧʨʦʱʘʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʮʠʬʨʦʚʳʝ 

ʧʨʦʪʦʪʠʧʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ ʨʘʙʦʪʳ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 

ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʯʥʳʭ ʠʟʜʝʣʠʡ 

3. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʦʜʫʣʷ 

 

3.1 ʈʘʟʜʝʣʳ ʤʦʜʫʣʷ ʠ ʚʠʜʳ ʟʘʥʷʪʠʡ 

 

ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1. ʄʦʜʫʣʴ 1. ʎʠʬʨʦʚʳʝ 

ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈ 
22 8 14 - ʪʝʢʫʱʠʡ 

1.1 ʕʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 

ʉɸʇʈ  
2 2 - - - 
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ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1.2 ʉʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ 

ʩʣʦʞʥʳʭ ʬʦʨʤ 
8 2 6 - - 

1.3 ʉʦʟʜʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ 
2 - 2 - - 

1.4 ʉʙʦʨʦʯʥʳʝ ʤʦʜʝʣʠ 

ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
4 - 4 - - 

1.5 ʋʧʨʦʱʝʥʠʝ ʤʘʩʩʠʚʥʳʭ 

ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ 
2 - 2 - - 

1.6 ʆʧʳʪ ʩʦʟʜʘʥʠʷ ʉɸʇʈ ʠ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʂʦʤʧʘʩ 

3D (ʚʳʝʟʜʥʦʡ ʤʘʩʪʝʨ-ʢʣʘʩʩ 

ʚ ʢʦʤʧʘʥʠʠ ʆʆʆ çɸʩʢʦʥè) 

4 4 - - - 

 

3.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʜʝʣʘ ʤʦʜʫʣʷ 

 

ˉ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʤ 
ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʙʲʝʤ 

ʯʘʩʦʚ 

1 
ʕʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ ʉɸʇʈ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʉɸʇʈ (ʂʦʤʧʘʩ, 

AutoDesk Inventor, AutoCAD). ʕʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ ʂʦʤʧʘʩ-ɻʨʘʬʠʢ. ʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴ ʠ 

ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʘʥʝʣʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʝʝ 

ʥʘʟʥʘʯʝʥʠʝ. ʇʘʥʝʣʴ ʚʠʜ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʘʥʝʣʴ 

ʨʝʞʠʤʳ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ɻʣʘʚʥʦʝ ʤʝʥʶ ʠ ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ. ɿʘʛʦʣʦʚʦʢ ʦʢʦʥ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ. 

ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ. ʉʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡ ʠ ʝʝ 

ʥʘʟʥʘʯʝʥʠʝ. ʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴ ʠ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 

ʚ AutoCAD. ʅʘʩʪʨʦʡʢʘ AutoCAD. ʆʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ AutoCAD. ʄʝʥʶ 

ʧʨʠʣʦʞʝʥʠʡ. ʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʵʢʨʘʥ. ʄʦʜʝʣʠ. ʃʠʩʪʳ. ʂʦʤʘʥʜʥʘʷ 

ʪʨʦʢʘ. ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ. ʃʝʥʪʘ. ʊʝʤʘʪʠʯʝʩʢʘʷ 

ʧʘʥʝʣʴ. ɸʜʘʧʪʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ. ʅʘʩʪʨʦʡʢʘ 

Autodesk Inventor. ʃʝʥʪʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ Autodesk 

Inventor. ʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ Autodesk 

Inventor. ʂʦʤʘʥʜʳ Autodesk Inventor. ɺʢʣʘʜʢʠ 

Autodesk Inventor. ʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ Autodesk 

Inventor. 

2 

2 

ʉʦʟʜʘʥʠʷ 3D 

ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʬʦʨʤ 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʠʧʘ ɼʝʪʘʣʴ. ʈʘʙʦʪʘ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʩʝʪʠ ʪʦʯʝʢ. ʇʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʢʨʠʚʳʤ. ʇʦʩʪʨʦʝʥʠʝ ʜʝʪʘʣʝʡ ʧʦ 

ʩʝʯʝʥʠʷʤ. ʇʦʩʪʨʦʝʥʠʝ ʜʝʪʘʣʝʡ ʧʦ ʪʨʘʝʢʪʦʨʠʠ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʉʙʦʨʦʯʥʳʝ ʤʦʜʝʣʠ. 

ʋʧʨʦʱʝʥʠʝ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʤʦʜʝʣʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʦʣʦʯʝʢ. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʫʶ ʜʝʪʘʣʴ.  

2 
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3.3 ʇʝʨʝʯʝʥʴ ʟʘʥʷʪʠʡ ʩʝʤʠʥʘʨʩʢʦʛʦ ʪʠʧʘ 

 

ˉ 

ʪʝʤʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʥʷʪʠʷ  ɺʠʜ ʟʘʥʷʪʠʷ 

ʂʦʣ-ʚʦ 

ʯʘʩ. 

1 ʉʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʬʦʨʤ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
6 

2 ʉʦʟʜʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
2 

3 ʉʙʦʨʦʯʥʳʝ ʤʦʜʝʣʠ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
4 

4 ʋʧʨʦʱʝʥʠʝ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
2 

 

3.4 ʇʝʨʝʯʝʥʴ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ 

 

ˉ 

ʪʝʤʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʥʷʪʠʷ ɺʠʜ ʟʘʥʷʪʠʷ 

ʂʦʣ-ʚʦ 

ʯʘʩ. 

5 

ʆʧʳʪ ʩʦʟʜʘʥʠʷ ʉɸʇʈ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʂʦʤʧʘʩ 

3D (ʚʳʝʟʜʥʦʡ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʚ ʢʦʤʧʘʥʠʠ ʆʆʆ 

çɸʩʢʦʥè) 

ʄʘʩʪʝʨ-ʢʣʘʩʩ 4 

 

 

4. ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ 

 

1. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʚʷʟʦʢ ʚ ʩʠʩʪʝʤʘʭ ʉɸʇʈ. 

2. ʉʭʝʤʘ ʩʦʟʜʘʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ. 

3. ʉʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʙʘʟʦʚʳʭ ʪʝʣ. 

4.  ɼʝʨʝʚʦ ʤʦʜʝʣʠ, ʝʸ ʥʘʟʥʘʯʝʥʠʝ. 

5. ʕʩʢʠʟ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʵʩʢʠʟʦʚ. 

6.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çɺʳʜʘʚʣʠʚʘʥʠʝè. 

7.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çɺʨʘʱʝʥʠʝè. 

8.  ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çʂʠʥʝʤʘʪʠʯʝʩʢʘʷè. 

9. ʉʦʟʜʘʥʠʝ ʪʝʣ. ʆʧʝʨʘʮʠʷ çʇʦ ʩʝʯʝʥʠʷʤè. 

10. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʝʪʘʣʠ. 

11. ʉʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʩʦʧʨʷʞʝʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ. 

12. ʉʦʟʜʘʥʠʝ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ çʩʚʝʨʭʫ-ʚʥʠʟè ʠ çʩʥʠʟʫ-

ʚʚʝʨʭè. 

13. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʦʙʦʣʦʯʝʢ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ. 

14. ʉʧʦʩʦʙʳ ʫʧʨʦʱʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʩʙʦʨʦʢ. 

15. ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʦʜʝʣʝʡ. 

16. ʆʪʣʠʯʠʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʩʝʪʠ ʢʨʠʚʳʭ ʠ ʩʝʪʠ ʪʦʯʝʢ. 

17. ʉʧʦʩʦʙʳ ʩʦʧʨʷʞʝʥʠʷ ʜʝʪʘʣʝʡ ʚ ʩʙʦʨʦʯʥʦʡ ʤʦʜʝʣʠ. 

18. ʉʦʧʨʷʞʝʥʠʝ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʩʦʚʤʝʱʝʥʠʷ ʠ ʤʝʪʦʜʦʤ ʢʘʯʘʥʠʷ. 

19. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʨʝʟʴʙʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʤʦʜʝʣʷʭ. 

20. ɹʠʙʣʠʦʪʝʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

5. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

 

1. ʊʨʝʪʴʷʢʦʚʘ, ɿ.ʆ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʚ ʩʠʩʪʝʤʝ AutoCad (2D 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ): ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ / 

ɿ.ʆ. ʊʨʝʪʴʷʢʦʚʘ, ʄ.ɺ. ɺʦʨʦʥʠʥʘ // ʉʇʙ. ï 2015. ï 65 ʩ. 
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2. ʀʩʘʝʚ, ɸ.ʀ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ. ʊʚʝʨʜʦʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ 
ʂʦʤʧʘʩ 3D: ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ / ɸ.ʀ. 

ʀʩʘʝʚ, ʉ.ɸ. ʏʫʧʠʥ // ʉʇʙ. ï 2019. ï 50 ʩ. 

3. ʀʛʥʘʪʴʝʚ, ʉ.ɸ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ. ʏʘʩʪʴ 2.: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. / ʉ.ɸ. 
ʀʛʥʘʪʴʝʚ, ʄ.ɺ. ɺʦʨʦʥʠʥʘ, ʆ.ʅ. ʄʦʨʦʟ, ʕ.ʍ. ʄʫʨʘʪʙʘʢʝʝʚ // çʄʝʛʘʧʦʣʠʩè. ï 

2018. ï 80 ʩ. 

4. ʌʦʣʦʤʢʠʥ, ɸ.ʀ. ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʠʥʞʝʥʝʨʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʛʨʘʬʠʢʘ. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʠ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʜʝʪʘʣʝʡ ʚ ʩʠʩʪʝʤʝ 

SOLIDWORKS / ɸ.ʀ. ʌʦʣʦʤʢʠʥ, ʆ.ʅ. ʄʦʨʦʟ // ʉʇʙ. ï 2019. ï 80 ʩ. 

5. ɺʦʨʦʥʠʥʘ, ʄ.ɺ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʚ ʩʠʩʪʝʤʝ AUTOCAD (3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ): ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ / 

ʄ.ɺ. ɺʦʨʦʥʠʥʘ, ɿ.ʆ.ʊʨʝʪʴʷʢʦʚʘ // ʉʇʙ. ï 2016. ï 82 ʩ. 

6. ɸʟʙʫʢʘ ʂʆʄʇɸʉ 3D. ʈʝʞʠʤ ʜʦʩʪʫʧʘ 

https://kompas.ru/source/info_materials/2018/Azbuka-KOMPAS-3D.pdf. 

7. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ AutodeskInventor 2020. ʈʝʞʠʤ ʜʦʩʪʫʧʘ 

http://help.autodesk.com/view/INVNTOR/2020/RUS/. 

8. Curtis Waguespack Mastering Autodesk Inventor 2014 and Autodesk Inventor LT 

2014 // Curtis Waguespack // John Wiley & Sons Inc. ï 2013. ï 1034 p. 

9. L. Scott Hansen Autodesk Inventor 2018 A Tutorial Introduction / L. Scott Hansen // 

SDC Publications. ï 2017. ï 384 p. 

10. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ Autodesk: URL: https://knowledge.autodesk.com/ 

 

6. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʘʫʜʠʪʦʨʠʡ: 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ 

ʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʘʱʝʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʨʦʝʢʪʦʨʘʤʠ ʠ 

ʢʦʤʧʣʝʢʪʦʤ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʬʘʡʣʳ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʠ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʢ ʨʝʰʝʥʠʶ. ʌʘʡʣʳ ʚʳʜʘʶʪʩʷ ʥʘ ʬʣʝʰ-ʥʦʩʠʪʝʣʝ ʥʘ 

ʧʝʨʚʦʤ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʤ ʟʘʥʷʪʠʠ. ɺ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: çʂʆʄʇɸʉ 3DV.18.1è, çAutodeskInventor 2020è. 

 

  

https://kompas.ru/source/info_materials/2018/Azbuka-KOMPAS-3D.pdf
http://help.autodesk.com/view/INVNTOR/2020/RUS/
https://knowledge.autodesk.com/
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ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʜʫʣʷ 

çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʤʦʜʫʣʷ 

ʎʝʣʴ ʤʦʜʫʣʷ ï ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʥʠʠ 

ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʧʦ ʧʨʠʤʝʥʷʝʤʦʤʫ ʛʦʨʥʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ, ʪʠʧʘʤ ʢʨʝʧʣʝʥʠʷ ʠ ʬʦʨʤʘʭ ʚʳʨʘʙʦʪʦʢ; 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 

2. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

 

ʌʦʨʤʠʨʫʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʷ 

ʆʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʁʢ 

ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ 

ʛʦʨʥʦʛʦ ʠ ʥʝʬʪʝ-, ʛʘʟʦʜʦʙʳʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ɿʥʘʪʴ ʦʩʥʦʚʥʦʝ ʛʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʦʩʦʙʳ 

ʢʨʝʧʣʝʥʠʷ ʠ ʬʦʨʤʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʋʤʝʪʴ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʉɸʇʈ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ ʵʣʝʤʝʥʪʦʚ 

3. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʦʜʫʣʷ 

 

3.1 ʈʘʟʜʝʣʳ ʤʦʜʫʣʷ ʠ ʚʠʜʳ ʟʘʥʷʪʠʡ 

 

ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1. ʄʦʜʫʣʴ 2. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

20 6 14 - ʪʝʢʫʱʠʡ 

1.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʪʠʧʘʭ ʠ 

ʬʦʨʤʘʭ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

2 2 - - - 

1.2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʦʢ 

ʰʘʭʪ ʠ ʨʫʜʥʠʢʦʚ 

8 - 8 - - 

1.3 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʰʠʥ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

6 - 6 - - 

1.4 ɻʦʨʥʦ-ʰʘʭʪʥʦʝ ʠ ʙʫʨʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

4 4 - - - 
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3.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʜʝʣʘ ʤʦʜʫʣʷ 

 

ˉ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʤ 
ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʙʲʝʤ 

ʯʘʩʦʚ 

1 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʪʠʧʘʭ ʠ ʬʦʨʤʘʭ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʠ 

ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʠʧʳ ʚʳʨʘʙʦʪʦʢ. ʌʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʳʨʘʙʦʪʦʢ. ʊʠʧʳ ʩʦʧʨʷʞʝʥʠʡ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ɺʳʝʤʦʯʥʳʝ ʤʘʰʠʥʳ. ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʢʨʝʧʠ. 

ɹʫʨʠʣʴʥʳʝ ʤʘʰʠʥʳ. ʇʦʛʨʫʟʦʯʥʳʝ ʠ 

ʙʫʨʦʧʦʛʨʫʟʦʯʥʳʝ ʤʘʰʠʥʳ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʤʘʰʠʥʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʦʚ ʰʘʭʪ ʠ 

ʨʫʜʥʠʢʦʚ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʢʣʦʥʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʨʝʧʝʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʨʘʙʘʥʘ 

ʧʨʠʚʦʜʘ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʙʫʨʦʚʦʛʦ ʰʥʝʢʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʝʯʘʡʢʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʚʘʣʘ. 

2 

 

3.3 ʇʝʨʝʯʝʥʴ ʟʘʥʷʪʠʡ ʩʝʤʠʥʘʨʩʢʦʛʦ ʪʠʧʘ 

 

ˉ 

ʪʝʤʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʥʷʪʠʷ  ɺʠʜ ʟʘʥʷʪʠʷ 

ʂʦʣ-ʚʦ 

ʯʘʩ. 

1 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʦʢ ʰʘʭʪ ʠ ʨʫʜʥʠʢʦʚ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
8 

2 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
6 

 

3.4 ʇʝʨʝʯʝʥʴ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ 

 

ˉ 

ʪʝʤʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʥʷʪʠʷ ɺʠʜ ʟʘʥʷʪʠʷ 

ʂʦʣ-ʚʦ 

ʯʘʩ. 

3 ɻʦʨʥʦ-ʰʘʭʪʥʦʝ ʠ ʙʫʨʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʄʘʩʪʝʨ-ʢʣʘʩʩ 4 

 

 

4. ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ 

1. ʌʦʨʤʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʝʧʝʞʥʳʭ ʨʘʤ. 

2. ʉʦʩʪʘʚ ʨʘʤʥʦʡ ʧʦʜʘʪʣʠʚʦʡ ʢʨʝʧʠ. 

3. ʏʪʦ ʪʘʢʦʝ ʉɺʇ 22? 

4. ʈʘʟʤʝʨʳ ʤʝʞʨʘʤʥʦʡ ʟʘʪʷʞʢʠ. 

5. ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʨʘʤʥʦʡ ʢʨʝʧʠ. 

6. ʄʝʞʨʘʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

7. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʩʙʦʨʢʝ. 

8. ʈʘʙʦʪʘ ʩ ʤʘʩʩʠʚʦʤ. 

9. ʉʦʟʜʘʥʠʝ ʚʦʜʦʦʪʣʠʚʥʦʡ ʢʘʥʘʚʢʠ. 

10. ʉʦʟʜʘʥʠʝ ʧʦʯʚʳ ʚʳʨʘʙʦʪʢʠ. 

11. ʆʧʝʨʘʮʠʷ ʩʧʠʨʘʣʴ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ. 

12. ʆʧʝʨʘʮʠʷ çʆʙʝʯʘʡʢʘè. ʅʘʟʥʘʯʝʥʠʝ. 

13. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʦʨʥʳʭ ʤʘʰʠʥ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

14. ʊʠʧʳ ʩʦʧʨʷʞʝʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

15. ʄʘʩʩʠʚʳ. ʅʘʟʥʘʯʝʥʠʝ. ʊʠʧʳ ʤʘʩʩʠʚʦʚ. 
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5. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

1. ʄʫʨʘʪʙʘʢʝʝʚ, ʕ.ʍ. ʉʙʦʨʦʯʥʳʡ ʯʝʨʪʝʞ ʙʫʨʦʚʦʛʦ ʰʥʝʢʘ: ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ / ʕ.ʍ. ʄʫʨʘʪʙʘʢʝʝʚ, ɺ.ɸ. ʄʝʨʢʫʣʦʚʘ, ʉ.ɺ. 

ʗʥʢʠʣʝʚʠʯ // ʉʇʙ. ï 2012. ï 30 ʩ. 

2. ʉʫʜʘʨʠʢʦʚ, ɸ.ɽ. ʀʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ. ʆʢʦʣʦʩʪʚʦʣʴʥʳʡ 

ʜʚʦʨ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʛʦʨʥʦʛʦ ʯʝʨʪʝʞʘ / 

ɸ.ɽ. ʉʫʜʘʨʠʢʦʚ, ɿ.ʆ. ʊʨʝʪʴʷʢʦʚʘ, ɺ.ɸ. ʄʝʨʢʫʣʦʚʘ // ʉʇʙ. ï 2019. ï 45 ʩ. 

3. ɻʆʉʊ 2.850-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ɺʠʜʳ ʠ ʢʦʤʧʣʝʢʪʥʦʩʪʴ. 

4. ɻʆʉʊ 2.851-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʱʠʝ ʧʨʘʚʠʣʘ 

ʚʳʧʦʣʥʝʥʠʷ ʛʦʨʥʳʭ ʯʝʨʪʝʞʝʡ. 

5. ɻʆʉʊ 2.852-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʀʟʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʛʦʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

6. ɻʆʉʊ 2.853-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. 

7. ɻʆʉʊ 2.854-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʳʝ 

ʩʠʪʫʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

8. ɻʆʉʊ 2.855-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʳʝ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

9. ɻʆʉʊ 2.856-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

10. ɻʆʉʊ 2.857-75 ɻʦʨʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʆʙʦʟʥʘʯʝʥʠʷ ʫʩʣʦʚʥʳʝ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʫʩʣʦʚʠʡ ʠʭ ʟʘʣʝʛʘʥʠʷ. 

11. ʃʦʤʦʥʦʩʦʚ, ɻ.ɻ. ɻʦʨʥʦ-ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ / ɻ.ɻ. ʃʦʤʦʥʦʩʦʚ, ɸ.ʀ. 

ɸʨʩʝʥʪʴʝʚ, ʀ.ɸ. ɻʫʜʢʦʚʘ ʠ ʜʨ. // ʄ.: çʅʝʜʨʘè. ï 1976. ï 263 ʩ. 

12. ɺʦʨʦʥʠʥʘ, ʄ.ɺ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ / ʄ.ɺ. ɺʦʨʦʥʠʥʘ // ʉʇʙ. ï 2018. ï 80 ʩ. 

 

6. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʘʫʜʠʪʦʨʠʡ: 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ 

ʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʘʱʝʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʨʦʝʢʪʦʨʘʤʠ ʠ 

ʢʦʤʧʣʝʢʪʦʤ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʬʘʡʣʳ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʠ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʢ ʨʝʰʝʥʠʶ. ʌʘʡʣʳ ʚʳʜʘʶʪʩʷ ʥʘ ʬʣʝʰ-ʥʦʩʠʪʝʣʝ ʥʘ 

ʧʝʨʚʦʤ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʤ ʟʘʥʷʪʠʠ. ɺ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: çʂʆʄʇɸʉ 3DV.18.1è. 
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ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʜʫʣʷ 

çʇʨʠʢʣʘʜʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠè 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʤʦʜʫʣʷ 

ʎʝʣʴ ʤʦʜʫʣʷ ï ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ 

ʠ ʠʥʩʪʨʫʢʮʠʡ ʩʙʦʨʦʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚ. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʩʧʦʩʦʙʘʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ ʜʝʪʘʣʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ; 

- ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʨʘʙʦʪʝ ʚ 

ʙʠʙʣʠʦʪʝʢʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ ʧʦ ʩʦʟʜʘʥʠʶ ʨʝʘʣʠʩʪʠʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ. 

 

2. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ çʇʨʠʢʣʘʜʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠè 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ: 

 

ʌʦʨʤʠʨʫʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʷ 

ʆʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʁʢ 

ʨʝʰʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʚ ʉɸʇʈ 

ɿʥʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ 

ʜʝʪʘʣʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʋʤʝʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤr 

ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʉɸʇʈ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪ r ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʚ ʧʨʦʛʨʘʤʤʘʭ 

ʉɸʇʈ 

ʆʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʩʦʟʜʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ 

ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨʝʟʝʥʪʘʮʠʡ 

ʠʟʜʝʣʠʡ ʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʨʝʘʣʠʩʪʠʯʥʳʤ ʚʠʜʦʤ 

ɿʥʘʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʠ 

ʧʨʠʣʦʞʝʥʠʡ ʉɸʇʈ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ 

ʋʤʝʪʴ ʨʘʙʦʪʘʪʴ ʚ ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʠ 

ʧʨʠʣʦʞʝʥʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ 

ʠ ʠʥʩʪʨʫʢʮʠʡ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ 

ɺʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʙʦʨʦʯʥʳʭ 

ʨʘʙʦʪ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʠʟʜʝʣʠʡ 

 

3. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʦʜʫʣʷ 

 

3.1 ʈʘʟʜʝʣʳ ʤʦʜʫʣʷ ʠ ʚʠʜʳ ʟʘʥʷʪʠʡ 

 

ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1. ʄʦʜʫʣʴ 3. 

ʇʨʠʢʣʘʜʥʳʝ ʙʠʙʣʠʦʪʝʢʠ 

ʠ ʧʨʠʣʦʞʝʥʠʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ 

18 4 14 - ʪʝʢʫʱʠʡ 
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ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʫʣʷ 
ɺʩʝʛʦ, 

ʯʘʩ 

ʚ ʪʦʤ ʯʠʩʣʝ 
ʌʦʨʤʘ 

ʢʦʥʪʨʦʣʷ ʣʝʢʮ. ʧʨʘʢʪʠʯ. ʩʘʤʦʩʪ. 

1.1 
ʉʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʉɸʇʈ 
4 2 2 - - 

1.2 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʠʢʣʘʜʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʠ 

ʧʨʠʣʦʞʝʥʠʷʭ ʚʠʟʫʘʣʠʟʘʮʠʠ 

2 2 - - - 

1.3 

ʈʝʘʣʠʩʪʠʯʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ 

ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

4 - 4 - - 

1.4 
ɸʥʠʤʘʮʠʷ ʮʠʬʨʦʚʳʭ 

ʧʨʦʪʦʪʠʧʦʚ 
4 - 4 - - 

1.5 

ʉʦʟʜʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʠ 

ʩʭʝʤ ʩʙʦʨʦʢ ʢʦʥʩʪʨʫʢʮʠʡ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

4 - 4 - - 

 

3.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʜʝʣʘ ʤʦʜʫʣʷ 
 

ˉ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʤ 
ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʙʲʝʤ 

ʯʘʩʦʚ 

1 

ʉʧʦʩʦʙʳ 

ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ 

ʉɸʇʈ 

ʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉɸʇʈ. ʄʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɸʇʈ. ʇʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʨʤʳ. ɹʠʙʣʠʦʪʝʢʠ. ɹʠʙʣʠʦʪʝʢʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ. ɹʠʙʣʠʦʪʝʢʠ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. ɹʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʟʜʝʣʠʷ. ɺʘʣʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ. 

ʈʘʟʚʝʨʪʢʠ. ʇʨʫʞʠʥʳ. ʉʚʘʨʥʳʝ ʰʚʳ. ɹʠʙʣʠʦʪʝʢʠ 

ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʋʩʢʦʨʠʪʝʣʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɻʝʥʝʨʘʪʦʨ ʨʘʤ. ɻʝʥʝʨʘʪʦʨ ʬʦʨʤ. 

ʃʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ. ʂʘʙʝʣʠ ʠ ʞʛʫʪʳ. ʉʙʦʨʦʯʥʳʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʩʭʝʤʳ. 

2 

2 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʠʢʣʘʜʥʳʭ 

ʙʠʙʣʠʦʪʝʢʘʭ ʠ 

ʧʨʠʣʦʞʝʥʠʷʭ 

ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʇʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʈʝʘʣʠʩʪʠʯʥʳʡ 

ʨʝʥʜʝʨʠʥʛ. ɸʥʠʤʘʮʠʷ.ɹʠʙʣʠʦʪʝʢʘʘʥʠʤʘʮʠʠ. 

Artisan Rendering. Inventor studio. Solidworks 

Visualize. Creo Render Studio Extension. KeyShot. 

3D Studio Max. Blender.  Autodesk Maya.  

2 

 

3.3 ʇʝʨʝʯʝʥʴ ʟʘʥʷʪʠʡ ʩʝʤʠʥʘʨʩʢʦʛʦ ʪʠʧʘ 

 

ˉ 

ʪʝʤʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʥʷʪʠʷ  ɺʠʜ ʟʘʥʷʪʠʷ 

ʂʦʣ-ʚʦ 

ʯʘʩ. 

1 ʉʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʉɸʇʈ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
2 

2 
ʈʝʘʣʠʩʪʠʯʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
4 

3 ɸʥʠʤʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ 
ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
4 

4 
ʉʦʟʜʘʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʠ ʩʭʝʤ ʩʙʦʨʦʢ ʢʦʥʩʪʨʫʢʮʠʡ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ 
4 
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4. ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ 

1. ɹʠʙʣʠʦʪʝʢʘ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʟʥʘʯʝʥʠʝ. 

2. ɻʝʥʝʨʘʪʦʨ ʨʘʤ. ʅʘʟʥʘʯʝʥʠʝ. 

3. ɻʝʥʝʨʘʪʦʨ ʬʦʨʤ. ʅʘʟʥʘʯʝʥʠʝ. 

4. ɺʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ ɺʘʣʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ. 

5. ʋʩʢʦʨʠʪʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ AutodeskInventor. 

6. ɺʣʠʷʥʠʝ ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ɻʝʥʝʨʘʪʦʨʝ ʨʘʤ. 

7. ʆʪʣʠʯʠʝKeyshot ʦʪInventor Studio. 

8. ʆʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. 

9. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ. 

10. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʥʝʩʝʥʠʷ ʩʙʦʨʦʯʥʳʭ ʤʦʜʝʣʝʡ. 

11. ʅʘʟʥʘʯʝʥʠʝ ʚʳʙʦʨʘ ʩʨʝʜʳ ʦʩʚʝʱʝʥʠʷ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

12. ʅʘʟʥʘʯʝʥʠʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

13. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʩʭʝʤ ʩʙʦʨʦʢ. 

14. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʩʚʝʪʘ ʚ Keyshot. 

15. ʉʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʤʝʨʳ ʚ InventorStudio. 

 

5. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

1. ʄʠʥʝʝʚ, ʄ. ɸ. ʂʦʤʧʘʩ-3D. ʇʦʣʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʆʪ ʥʦʚʠʯʢʘ ʜʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘ / ʄʠʥʝʝʚ ʄ. ɸ., ʌʠʥʢʦʚ ʄ. ɺ., ɾʘʨʢʦʚ ʅ. ɺ. // ʅʘʫʢʘ ʠ ʊʝʭʥʠʢʘ. ï 2019. ï 

656 c. 

2. ɸʟʙʫʢʘ ʢʦʤʧʘʩ URL: https://kompas.ru/source/info_materials/2018/Azbuka-

KOMPAS-3D.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 05.05.2019). 

3. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ɸʉʂʆʅ: URL: 

https://edu.ascon.ru/main/library/study_materials. 

4. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ Autodesk: URL: https://knowledge.autodesk.com/ 

 

6. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʘʫʜʠʪʦʨʠʡ: 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ 

ʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʘʱʝʥʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʨʦʝʢʪʦʨʘʤʠ ʠ 

ʢʦʤʧʣʝʢʪʦʤ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʬʘʡʣʳ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʠ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʢ ʨʝʰʝʥʠʶ. ʌʘʡʣʳ ʚʳʜʘʶʪʩʷ ʥʘ ʬʣʝʰ-ʥʦʩʠʪʝʣʝ ʥʘ 

ʧʝʨʚʦʤ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʤ ʟʘʥʷʪʠʠ. ɺ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: çʂʆʄʇɸʉ 3DV.18.1è, çAutodeskInventor 2020. 
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ʇʨʠʣʦʞʝʥʠʝ 2 

ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ï 

çʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʢʨʘʪʢʦʩʨʦʯʥʘʷ  

ʇʨʦʛʨʘʤʤʘ ʧʦʜ ʵʛʠʜʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʖʅɽʉʂʆ 

  çɺʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ  

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

 

ʄɽʊʆɼʀʏɽʉʂʀɽ ʋʂɸɿɸʅʀʗ ɼʃʗ ʆɹʋʏɸʖʑʀʍʉʗ ʇʆ ʆʉɺʆɽʅʀʖ 

ʇʈʆɻʈɸʄʄʓ 

 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʌʦʨʤʳ 

ʦʙʫʯʝʥʠʷ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ. ʄʝʪʦʜʳ ʦʙʫʯʝʥʠʷ:  

- ʨʘʙʦʪʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, - ʨʘʙʦʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʦʙʫʯʘʶʱʠʭʩʷ,  

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ.  

ʇʨʠ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʢʪʠʚʥʦʡ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ:  

- ʩʦʚʤʝʩʪʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʚ ʧʨʦʙʣʝʤʥʦʝ ʧʦʣʝ;  

- ʦʙʩʫʞʜʝʥʠʝ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʙʣʝʤ;  

- ʨʘʙʦʪʘ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ; - ʨʘʟʙʦʨʳ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʪ.ʜ. ʇʨʦʮʝʩʩ 

ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ:  

1. ʂʦʥʪʘʢʪʥʘʷ ʨʘʙʦʪʘ (ʘʫʜʠʪʦʨʥʘʷ ʨʘʙʦʪʘ: ʣʝʢʮʠʦʥʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ, ʤʘʩʪʝʨ-

ʢʣʘʩʩʳ, ʢʦʥʩʫʣʴʪʘʮʠʠ);  

2. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ;  

3. ʂʦʥʪʨʦʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʠʪʦʛʦʚʳʝ ʘʪʪʝʩʪʘʮʠʠ). 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʣʝʢʮʠʦʥʥʳʤ ʟʘʥʷʪʠʷʤ ʧʦ 

ʤʦʜʫʣʶ 

 

ʃʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʫʯʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʢ. ʧʨʠ ʵʪʦʤ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟʣʘʛʘʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ, ʚ ʣʦʛʠʯʝʩʢʠ 

ʚʳʜʝʨʞʘʥʥʦʡ ʬʦʨʤʝ, ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ. 

ʃʝʢʮʠʷ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʦʙʱʝʥʥʦʡ ʬʦʨʤʝ. ʅʘ ʣʝʢʮʠʦʥʥʳʭ 

ʟʘʥʷʪʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ:  

- ʟʥʘʢʦʤʠʪ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʙʱʝʡ ʤʝʪʦʜʠʢʦʡ ʨʘʙʦʪʳ ʥʘʜ ʢʫʨʩʦʤ;   

- ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʟʥʘʢʦʤʠʪ ʩʣʫʰʘʪʝʣʝʡ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʧʠʩʢʦʤ ʣʠʪʝʨʘʪʫʨʳ;  

- ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ;  

- ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʘ;  

- ʨʘʟʲʷʩʥʷʝʪ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʢʫʨʩʘ. ʃʝʢʮʠʦʥʥʦʝ ʟʘʥʷʪʠʝ ʧʨʝʩʣʝʜʫʝʪ 5 ʦʩʥʦʚʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ:  

- ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ (ʩʦʦʙʱʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ);  

- ʨʘʟʚʠʚʘʶʱʫʶ (ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ); 

- ʚʦʩʧʠʪʳʚʘʶʱʫʶ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʟʛʣʷʜʦʚ, ʫʙʝʞʜʝʥʠʡ, ʤʠʨʦʚʦʟʟʨʝʥʠʷ);  
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- ʩʪʠʤʫʣʠʨʫʶʱʫʶ (ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ);  

- ʢʦʦʨʜʠʥʠʨʫʶʱʫʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʟʘʥʷʪʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʣʝʢʮʠʡ ʦʯʝʥʴ ʚʘʞʥʦ ʫʤʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ 

ʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʤʦʤʝʥʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʦʥʩʧʝʢʪ 

ʧʦʤʦʛʘʝʪ ʚʥʠʤʘʪʝʣʴʥʝʝ ʩʣʫʰʘʪʴ, ʣʫʯʰʝ ʟʘʧʦʤʠʥʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʟʘʧʠʩʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʣʠʯʠʝ ʦʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʟʘʥʷʪʠʷʤ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʘʪʪʝʩʪʘʮʠʠ. ɺ ʵʪʦʡ ʞʝ ʪʝʪʨʘʜʠ ʩʣʝʜʫʝʪ ʟʘʧʠʩʳʚʘʪʴ ʥʝʷʩʥʳʝ ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ 

ʫʪʦʯʥʝʥʠʷ ʥʘ ʟʘʥʷʪʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʪʝʪʨʘʜʠ ʦʪʚʝʩʪʠ ʤʝʩʪʦ ʜʣʷ ʩʣʦʚʘʨʷ, ʢʫʜʘ ʚ 

ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʚʧʠʩʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʨʤʠʥʳ ʠ ʧʦʷʩʥʝʥʠʷ ʢ ʥʠʤ.  

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ 

ʤʦʜʫʣʶ 

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝï ʬʦʨʤʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʝʩʷ ʠʟʫʯʘʶʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʘʟʜʝʣ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, 

ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʨʠʥʦʩʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʴʟʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʧʨʘʞʥʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʥʠʡ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʚʳʯʠʪʘʥʥʦʤʫ ʥʘ 

ʣʝʢʮʠʷʭ ʤʘʪʝʨʠʘʣʫ ʠ ʩʚʷʟʘʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʜʝʪʘʣʴʥʳʤ ʨʘʟʙʦʨʦʤ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ 

ʣʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʩʚʦʝʥʠʷ ʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʘ ʠʤʝʥʥʦ ʩ ʪʦʡ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʠʟʣʘʛʘʝʪʩʷ ʥʘ 

ʣʝʢʮʠʷʭ) ʦʥ ʙʫʜʝʪ ʟʘʢʨʝʧʣʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʫʞʜʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʟʘʜʘʯ. 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʙʫʯʘʶʱʠʡʩʷ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʦ ʫʩʚʦʠʪ ʤʘʪʝʨʠʘʣ, ʥʦ ʠ ʥʘʫʯʠʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʠʤʫʣ (ʠ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ) 

ʜʣʷ ʘʢʪʠʚʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʣʝʢʮʠʠ.  

ʇʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʥʠʡ ʥʫʞʥʦ ʦʙʦʩʥʦʚʳʚʘʪʴ ʢʘʞʜʳʡ ʵʪʘʧ 

ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʢʫʨʩʘ. ɽʩʣʠ ʦʙʫʯʘʶʱʠʡʩʷ ʚʠʜʠʪ ʥʝʩʢʦʣʴʢʦ 

ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʪʦ ʥʫʞʥʦ ʩʨʘʚʥʠʪʴ ʠʭ ʠ ʚʳʙʨʘʪʴ ʩʘʤʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ. ʇʦʣʝʟʥʦ 

ʜʦ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ ʩʦʩʪʘʚʠʪʴ ʢʨʘʪʢʠʡ ʧʣʘʥ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʥʳʭ 

ʟʘʜʘʥʠʡ ʠʣʠ ʧʨʠʤʝʨʦʚ ʩʣʝʜʫʝʪ ʠʟʣʘʛʘʪʴ ʧʦʜʨʦʙʥʦ, ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʩʪʨʦʛʦʤ 

ʧʦʨʷʜʢʝ, ʦʪʜʝʣʷʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʦʪ ʦʩʥʦʚʥʳʭ. ʈʝʰʝʥʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʫʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʩʭʝʤʘʤʠ, ʯʝʨʪʝʞʘʤʠ ʠ ʨʠʩʫʥʢʘʤʠ.  

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʢʘʞʜʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʜʘʥʠʷ ʜʦʣʞʥʦ ʜʦʚʦʜʠʪʴʩʷ ʜʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ, ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʫʩʣʦʚʠʝ, ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩ 

ʚʳʚʦʜʦʤ. ʇʦʣʫʯʝʥʥʳʡ ʦʪʚʝʪ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʩʧʦʩʦʙʘʤʠ, ʚʳʪʝʢʘʶʱʠʤʠ ʠʟ ʩʫʱʝʩʪʚʘ 

ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. ʇʦʣʝʟʥʦ ʪʘʢʞʝ (ʝʩʣʠ ʚʦʟʤʦʞʥʦ) ʨʝʰʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʠ 

ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʈʝʰʝʥʠʝ ʟʘʜʘʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʫʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʜʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʚʝʨʜʳʭ ʥʘʚʳʢʦʚ ʚ ʠʭ ʨʝʰʝʥʠʠ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʥʫʶ 

ʣʠʪʝʨʘʪʫʨʫ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʧʠʩʢʘ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʚʝʜʝʥʥʳʤʠ 

ʫʢʘʟʘʥʠʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʫʯʘʪʴ ʣʠʪʝʨʘʪʫʨʫ, ʦʙʦʟʥʘʯʝʥʥʫʶ ʢʘʢ çʜʦʧʦʣʥʠʪʝʣʴʥʘʷè ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʩʧʠʩʢʝ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʦʙʩʫʞʜʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘʭʦʜʠʪʴ 
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ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʧʦʣʝʟʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʘʪʠʢʝ ʟʘʥʷʪʠʡ.  

ʆʙʫʯʘʶʱʝʤʫʩʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ:  

1. ʇʨʦʨʘʙʦʪʘʪʴ ʢʦʥʩʧʝʢʪ ʣʝʢʮʠʡ; 

2. ʇʨʦʯʠʪʘʪʴ ʦʩʥʦʚʥʫʶ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ʧʦ 

ʠʟʫʯʘʝʤʦʤʫ ʨʘʟʜʝʣʫ; 

3. ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʧʣʘʥʘ ʩʝʤʠʥʘʨʩʢʦʛʦ ʟʘʥʷʪʠʷ;  

4. ɺʳʧʦʣʥʠʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ;  

5. ʇʨʦʨʘʙʦʪʘʪʴ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʠ ʟʘʜʘʯʠ;  

6. ʇʨʠ ʟʘʪʨʫʜʥʝʥʠʷʭ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠʟʫʯʘʶʪ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʩʪʦʯʥʠʢʠ 

ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʠʩʢ ʨʝʣʝʚʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʤʘʩʪʝʨ-ʢʣʘʩʩʘʤ 

 

ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ, ʷʚʣʷʝʪʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩ. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʜʦʩʪʠʞʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʘ 

ʢʘʢ ʧʦʜʣʠʥʥʦʛʦ ʤʘʩʪʝʨʘ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ. 

ʄʘʩʪʝʨʩʪʚʦ ð ʵʪʦ ʚʩʝʛʜʘ ʚʳʩʦʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʙʦʣʴʰʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʦʧʳʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʰʠʨʥʳʝ ʧʦʟʥʘʥʠʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʩʬʝʨʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ: çʗ ʟʥʘʶ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ, ʠ ʷ ʥʘʫʯʫ ʚʘʩè. ʂ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ:  

ï ʦʩʥʦʚʥʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʣʫʰʘʪʝʣʷʤʠ ð ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, 

ʩʦʪʚʦʨʯʝʩʪʚʦ, ʩʦʚʤʝʩʪʥʳʡ ʧʦʠʩʢ; 

ï ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ 

ʫʯʘʩʪʥʠʢʘʤ ʥʝ ʥʘʚʷʟʳʚʘʶʪʩʷ, ʘ ʧʨʝʜʣʘʛʘʶʪʩʷ; 

ï ʥʘ ʦʜʥʦʤ ʠʟ ʵʪʘʧʦʚ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʩʣʫʰʘʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʨʘʙʦʪʘ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ, ʩʦʟʜʘʶʱʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚʩʝʭ ʚ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʝʩʪʠ ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ. 

ɿʘʜʘʯʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ: 

ï ʧʝʨʝʜʘʯʘ ʧʝʜʘʛʦʛʦʤ-ʤʘʩʪʝʨʦʤ ʩʚʦʝʛʦ ʦʧʳʪʘ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʠ 

ʢʦʤʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʢʘʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ; 

ï ʩʦʚʤʝʩʪʥʘʷ ʦʪʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʤʘʩʪʝʨ-

ʢʣʘʩʩʘ ʧʨʦʙʣʝʤʳ; 

ï ʨʝʬʣʝʢʩʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʫʯʘʩʪʥʠʢʘʤʠ ʤʘʩʪʝʨ-

ʢʣʘʩʩʘ; 

ï ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʫʯʘʩʪʥʠʢʘʤ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʜʘʯ ʩʘʤʦʨʘʟʚʠʪʠʷ, 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʠʥʩʪʨʫʢʪʘʞ ʧʦ 

ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʩʧʠʩʘʪʴʩʷ ʚ ʞʫʨʥʘʣʝ ʟʘ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʘʩʪʝʨ ʨʘʟʙʠʚʘʝʪ ʟʘʜʘʥʠʝ ʥʘ ʨʷʜ ʟʘʜʘʯ. ɻʨʫʧʧʘʤ ʧʨʝʜʩʪʦʠʪ ʧʨʠʜʫʤʘʪʴ ʩʧʦʩʦʙ ʠʭ 

ʨʝʰʝʥʠʷ. ʇʨʠʯʸʤ ʫʯʘʩʪʥʠʢʠ ʩʚʦʙʦʜʥʳ ʚ ʚʳʙʦʨʝ ʤʝʪʦʜʘ, ʪʝʤʧʘ ʨʘʙʦʪʳ, ʧʫʪʠ ʧʦʠʩʢʘ. 

ʂʘʞʜʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚ ʚʳʙʦʨʝ ʧʫʪʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ, ʜʘʥʦ ʧʨʘʚʦ ʥʘ 

ʦʰʠʙʢʫ ʠ ʥʘ ʚʥʝʩʝʥʠʝ ʢʦʨʨʝʢʪʠʚ. 



 

25 

 

ʂʦʛʜʘ ʛʨʫʧʧʘ ʚʳʩʪʫʧʘʝʪ ʩ ʦʪʯʸʪʦʤ ʦ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯʠ, ʚʘʞʥʦ, ʯʪʦʙʳ ʚ ʦʪʯʸʪʝ 

ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʩʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ, ʜʘʸʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʨʝʘʣʠʟʦʚʘʪʴʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʠ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʟʥʘʥʠʷ ʢʘʞʜʦʛʦ ʧʝʜʘʛʦʛʘ. 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ (ʤʦʜʫʣʶ) 

 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʭ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʡ 

ʨʘʙʦʪʳ ʠ ʠʤʝʝʪ ʮʝʣʴʶ ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʠʩʢ ʠ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʨʝʜʩʪʦʷʱʠʤ 

ʟʘʥʷʪʠʷʤ, ʪʝʢʫʱʝʤʫ ʢʦʥʪʨʦʣʶ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʥʷʪʠʡ ʩʦʩʪʦʠʪ ʚ ʦʙʫʯʝʥʠʠ ʤʝʪʦʜʘʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʦʨʤʘʪʠʚʥʦʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ, ʩ ʩʠʪʫʘʮʠʦʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʨʝʘʣʠʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ 

ʥʦʚʦʛʦ ʟʥʘʥʠʷ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʩʪʘʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ:  

 

1. ʇʦʜʛʦʪʦʚʢʘ ʢ ʣʝʢʮʠʦʥʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ:  

- ʯʪʝʥʠʝ ʪʝʢʩʪʘ (ʫʯʝʙʥʠʢʘ, ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʪ.ʜ.);  

- ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʪʝʢʩʪʘ, ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʘ, 

ʢʦʥʩʧʝʢʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ, ʚʳʧʠʩʢʠ ʠʟ ʪʝʢʩʪʘ ʠ ʪ.ʜ.;  

- ʨʘʙʦʪʘ ʩ ʢʦʥʩʧʝʢʪʦʤ;  

- ʧʦʜʛʦʪʦʚʢʘ ʚʦʧʨʦʩʦʚ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʟʘʥʷʪʠʷʤ:  

- ʨʘʙʦʪʘ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʠ ʜʨ. ʣʠʪʝʨʘʪʫʨʦʡ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʠʷ;  

- ʧʦʜʛʦʪʦʚʢʘ ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʜʦʢʣʘʜʦʚ ʢ ʚʳʩʪʫʧʣʝʥʠʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʠʷ;  

3. ʇʦʜʛʦʪʦʚʢʘ ʢ ʤʘʩʪʝʨ-ʢʣʘʩʩʘʤ:  

- ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʥʦʥʩʦʤ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʦʡ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ; 

- ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʩʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʙʘʟʝ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩ, ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʤʠ 

ʟʘʥʠʤʘʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ ʢʦʤʧʘʥʠʷ. 

4. ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʷʤ:  

- ʧʦʚʪʦʨʝʥʠʝ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʜʫʣʷ  

- ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ; ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ, ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʠʟʜʘʥʠʷ 

ʠʣʠ ʩʙʦʨʥʠʢʘ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ. 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʠʪʦʛʦʚʦʡ 

ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ (ʤʦʜʫʣʶ) 

 

ɺ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚʥʦʚʴ ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʨʦʡʜʝʥʥʦʤʫ ʫʯʝʙʥʦʤʫ ʤʘʪʝʨʠʘʣʫ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʥʝ ʪʦʣʴʢʦ 

ʟʘʢʨʝʧʣʷʶʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʧʦʣʫʯʘʶʪ ʥʦʚʳʝ. ʇʦʜʛʦʪʦʚʢʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ 

ʘʪʪʝʩʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ:  

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʚ ʪʝʯʝʥʠʝ ʢʫʨʩʘ;  

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʜʥʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ 

ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ;  

- ʧʦʜʛʦʪʦʚʢʘ ʢ ʦʪʚʝʪʫ ʥʘ ʚʦʧʨʦʩʳ.  

ʇʦʜʛʦʪʦʚʢʘ ʢ ʘʪʪʝʩʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʠʩʢʘ ʚʦʧʨʦʩʦʚ ʧʦ 

ʠʟʫʯʘʝʤʦʤʫ ʢʫʨʩʫ, ʢʦʥʩʧʝʢʪʦʚ ʣʝʢʮʠʡ, ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, 

ʠʥʬʦʨʤʘʮʠʠ ʩʨʝʜʳ ʠʥʪʝʨʥʝʪ. ʃʠʪʝʨʘʪʫʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ɼʣʷ ʧʦʣʥʦʪʳ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʩʨʘʚʥʝʥʠʷ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʙʫʯʘʶʱʠʡʩʷ ʚʧʨʘʚʝ ʩʘʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʣʶʙʦʡ 

ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦ ʩʧʦʨʥʦʡ ʧʨʦʙʣʝʤʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʣʠʯʥʦʡ 

ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ), ʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʫʯʥʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ.  

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʢʦʥʩʧʝʢʪ ʣʝʢʮʠʡ, ʛʜʝ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, 

ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʝʛʦ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ, ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʘʢʪʘʤʠ ʠ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʥʦʚʠʟʥʳ ʥʝ ʚʦʰʣʠ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʧʝʯʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

ɺ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʪʪʝʩʪʘʮʠʠ ʦʙʫʯʘʶʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʫʨʦʚʝʥʴ ʟʘʧʦʤʠʥʘʥʠʷ, ʥʦ ʠ ʥʘ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠʟʣʘʛʘʝʤʳʭ ʧʨʦʙʣʝʤ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʢ ʘʪʪʝʩʪʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʦʚʦʜʠʪ ʢʦʥʩʫʣʴʪʘʮʠʶ ʧʦ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦʧʨʦʩʘʤ. 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʦʧʨʦʩʘʤ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʝʩʴ ʧʨʦʡʜʝʥʥʳʡ 

ʤʘʪʝʨʠʘʣ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʪʚʝʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʦʙʫʯʘʶʱʝʤʫʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʫʪʦʯʥʷʶʱʠʝ ʚʦʧʨʦʩʳ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʠ 

ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʝʜʤʝʪʦʤ ʦʮʝʥʠʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʇʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʩʪʨʝʤʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʠʟʣʦʞʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʧʨʦʙʣʝʤʫ, ʚʳʨʘʟʠʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ, ʧʨʠʤʝʥʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ. 
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ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʩʧʝʢʪʳ ʣʝʢʮʠʡ) 

 

çɺʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

 

 

ɼʠʩʮʠʧʣʠʥʘ (ʤʦʜʫʣʴ) 

 

çɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ)è 
 

Cʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʉɸʇʈ, CAD ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʝʨʩʦʥʘʣʘ 

ʠ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʙʙʨʝʚʠʘʪʫʨʘ ʉɸʇʈ (ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ). ʊʘʢʘʷ ʨʘʩʰʠʬʨʦʚʢʘ 

ʪʦʯʥʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʙʙʨʝʚʠʘʪʫʨʝ. ɼʣʷ ʧʝʨʝʚʦʜʘ ʉɸʇʈ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʟʘʯʘʩʪʫʶ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʘ CAD (ʘʥʛʣ. computer-aided design), ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʆʜʥʘʢʦ ʚ ɻʆʉʊ 15971-90 

ʵʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʧʨʠʚʦʜʠʪʩʷ ʢʘʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʘʥʛʣʦʷʟʳʯʥʳʡ ʵʢʚʠʚʘʣʝʥʪ 

ʪʝʨʤʠʥʘ "ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ". ʇʦʥʷʪʠʝ CAD ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ 

ʵʢʚʠʚʘʣʝʥʪʦʤ ʉɸʇʈ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʊʝʨʤʠʥ ʉɸʇʈ ʥʘ 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʤʦʞʝʪ ʪʘʢʞʝ ʧʝʨʝʚʦʜʠʪʴʩʷ ʢʘʢ CAD system, automated design system, 

CAE system. 

ɺ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ 

ʧʦʥʷʪʠʡ CAD, CAE, CAM. ʊʝʨʤʠʥ CAE (computer-aided engineering) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʦʙʱʝʝ ʧʦʥʷʪʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʣʶʙʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ CAD ʠ CAM (computer-aided manufacturing). ɼʣʷ 

ʦʙʦʟʥʘʯʝʥʠʡ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚ ʉɸʇʈ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ CAx (ʘʥʛʣ. computer-aided technologies). 

ɺ ʨʘʤʢʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ ʉɸʇʈ ʨʝʰʘʝʪ ʟʘʜʘʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʘʷ 

ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʉɸʇʈ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʠʥʞʝʥʝʨʦʚ, ʚʢʣʶʯʘʷ: 

- ʩʦʢʨʘʱʝʥʠʷ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

- ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʩʦʢʨʘʱʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

- ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʥʘʪʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʷ. 

ɼʦʩʪʠʞʝʥʠʝ ʵʪʠʭ ʮʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ: 

- ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʫʥʠʬʠʢʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʜʘʥʥʳʭ ʠ ʥʘʨʘʙʦʪʦʢ; 

- ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʟʘʤʝʥʳ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ; 

- ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ; 
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- ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʚʘʨʠʘʥʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉɸʇʈ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ 

ʨʘʟʥʳʝ ʟʘʜʘʯʠ. ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʉɸʇʈ 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

- ʅʠʞʥʝʛʦ ʫʨʦʚʥʷ ʠʣʠ ʣʝʛʢʠʝ (AutoCAD, ʂʦʤʧʘʩ-ɻʨʘʬʠʢ, Bricscad, CADdy, 

CADMECH Desktop, MasterCAM, T-FlexCAD, OmniCAD); 

- ʉʨʝʜʥʝʛʦʫʨʦʚʥʷʠʣʠʩʨʝʜʥʠʝ (SolidWorksSolidEdge, Cimatron, Form-Z, 

AutodeskInventor, CADSolidMaster, ʠMechanicalDesktop, DesignSpace, ʂʦʤʧʘʩ 3D); 

- ɺʝʨʭʥʝʛʦʫʨʦʚʥʷʠʣʠʊʷʞʝʣʳʝ (CATIA, PTCCreo, NX, ANSYS). 

ʉɸʇʈ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʩʣʫʞʘʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʯʪʠ ʚʩʝʭ ʨʘʙʦʪ ʩ ʜʚʫʤʝʨʥʳʤʠ 

ʯʝʨʪʝʞʘʤʠ ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʧʦ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʠʭ ʩʠʩʪʝʤ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʨʷʜʢʘ 90% ʚʩʝʭ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʍʦʪʷ 

ʠʤʝʶʱʠʝʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʝʣʘʶʪ ʠʭ ʥʝ ʚʩʝʛʜʘ ʜʦʚʦʣʴʥʦ ʫʜʦʙʥʳʤʠ. ʆʙʣʘʩʪʴ ʠʭ ʨʘʙʦʪʳ ð 

ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ.  

ʉɸʇʈ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʧʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʶʪ ʉɸʇʈ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʙʦʨʢʘʤʠ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʥʠ 

ʫʞʝ ʥʝ ʫʩʪʫʧʘʶʪ ʪʷʞʝʣʳʤ ʉɸʇʈ, ʘ ʚ ʫʜʦʙʩʪʚʝ ʨʘʙʦʪʳ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ (ʠʣʠ ʠʥʪʝʛʨʘʮʠʠ). ʕʪʦ ʥʝ ʧʨʦʩʪʦ 

ʧʨʦʛʨʘʤʤʳ, ʘ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɼʘʥʥʳʝ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʢʘʢ ʚ 

ʦʙʳʯʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʚ ʝʜʠʥʦʡ ʩʨʝʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ (PDM- ʠ PLM-ʩʠʩʪʝʤʘʭ). ʏʘʩʪʦ ʚ ʩʠʩʪʝʤʘʭ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ 

(CAM-ʩʠʩʪʝʤʳ) ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉɸʇʈ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ï ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʨʳʥʢʝ. ʆʥʠ ʫʜʘʯʥʦ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ 

ʩʦʦʪʥʦʰʝʥʠʝ çʮʝʥʘ/ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴè, ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʧʨʦʝʢʪʥʳʭ 

ʟʘʜʘʯ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢʣʠʝʥʪʦʚ. 

ʉɸʇʈ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʟʘʜʘʯ ï 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, 

ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʨʘʩʯʝʪʦʚ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʩʯʝʪʦʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʠ 

ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʪ.ʜ. ʆʙʳʯʥʦ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ ʢʘʢ ʯʠʩʪʦ ʛʨʘʬʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʤʦʜʫʣʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʵʪʠ ʩʘʤʳʝ ʤʦʱʥʳʝ ʉɸʇʈ ʥʘʠʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠ ʠ ʩʣʦʞʥʳ ʚ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ.ʉɸʇʈ çʪʷʞʝʣʦʛʦè ʫʨʦʚʥʷ ʥʝ ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʚʳʧʫʩʢʘ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʪʘʚʣʷʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʣʶ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʷ. 

ʇʦ ʦʪʨʘʩʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ: 

1. MCAD (ʘʥʛʣ. mechanical computer-aided design) ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʉɸʇʈ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ, ʩʫʜʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ 

(ʤʝʭʘʥʠʟʤʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʦʙʲʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(SolidWorks, Autodesk Inventor, ʂʆʄʇɸʉ, CATIA, PTCCreo); 

2. EDA (ʘʥʛʣ. electronic design automation) ʠʣʠ ECAD (ʘʥʛʣ. electronic computer-

aided design) ð ʉɸʇʈ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʩʭʝʤ, ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʠ ʪ. ʧ., (Altium Designer, OrCAD); 

3. AEC CAD (ʘʥʛʣ. architecture, engineering and construction computer-aided 

design) ʠʣʠ CAAD (ʘʥʛʣ. computer-aided architectural design) ð 

ʉɸʇʈʚʦʙʣʘʩʪʠʘʨʭʠʪʝʢʪʫʨʳʠʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, 

https://bourabai.ru/cm/catia.htm
https://bourabai.ru/cm/catia.htm
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ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʧʨʦʯ. (Autodesk Architectural Desktop, AutoCAD 

Revit Architecture Suite, Piranesi, ArchiCAD). 

ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 

1. CAD (ʘʥʛʣ. computer-aided design/drafting) ð ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʥʪʝʢʩʪʝ ʫʢʘʟʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʨʤʠʥ ʦʙʦʟʥʘʯʘʝʪ ʩʨʝʜʩʪʚʘ 

ʉɸʇʈ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʚʫʤʝʨʥʦʛʦ ʠ/ʠʣʠ ʪʨʝʭʤʝʨʥʦʛʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ/ʠʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠ ʉɸʇʈ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

2. CADD (ʘʥʛʣ. computer-aided design and drafting) ð ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ. 

3. CAGD (ʘʥʛʣ. computer-aided geometric design) ð ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

4. CAE (ʘʥʛʣ. computer-aided engineering) ð ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ, ʘʥʘʣʠʟʘ ʠ ʩʠʤʫʣʷʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʨʢʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʠʟʜʝʣʠʡ. 

5. CAA (ʘʥʛʣ. computer-aided analysis) ð ʧʦʜʢʣʘʩʩ ʩʨʝʜʩʪʚ CAE, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

6. CAM (ʘʥʛʣ. computer-aided manufacturing) ð ʩʨʝʜʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ ʠʣʠ ɻɸʇʉ (ɻʠʙʢʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ). ʈʫʩʩʢʠʤ ʘʥʘʣʦʛʦʤ ʪʝʨʤʠʥʘ ʷʚʣʷʝʪʩʷ ɸʉʊʇʇ ð 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

7. CAPP (ʘʥʛʣ. computer-aided process planning) ð ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʩʪʳʢʝ ʩʠʩʪʝʤ CAD ʠ CAM. 

ʄʥʦʛʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ CAD/CAM, CAD/CAE, 

CAD/CAE/CAM. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʳʤʠ ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ. ʉ 

ʧʦʤʦʱʴʶ CAD-ʩʨʝʜʩʪʚ ʩʦʟʜʘʸʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʘʭ CAM, ʠ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʚ ʩʠʩʪʝʤʘʭ CAE 

ʬʦʨʤʠʨʫʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

AutoCAD 

AutoCAD ï ʵʪʦ ʙʘʟʦʚʘʷ ʉɸʇʈ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠ ʧʦʩʪʘʚʣʷʝʤʘʷ ʢʦʤʧʘʥʠʝʡ 

Autodesk. AutoCAD ï ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ CAD-ʩʠʩʪʝʤʘ ʚ ʤʠʨʝ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʘʢ ʚ ʜʚʫʤʝʨʥʦʡ, ʪʘʢ ʠ ʪʨʝʭʤʝʨʥʦʡ ʩʨʝʜʝ. ʉ ʧʦʤʦʱʴʶ AutoCAD ʩʪʨʦʷʪʩʷ 

3D-ʤʦʜʝʣʠ, ʩʦʟʜʘʶʪʩʷ ʠ ʦʬʦʨʤʣʷʶʪʩʷ ʯʝʨʪʝʞʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. AutoCAD ʷʚʣʷʝʪʩʷ 

ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʉɸʇʈ, ʪ.ʝ. ʵʪʘ ʩʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʧʨʦʝʢʪʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʥʝʡ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʣʶʙʳʝ ʧʨʦʝʢʪʳ (ʩʪʨʦʠʪʝʣʴʥʳʝ, 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʜʨ.), ʨʘʙʦʪʘʪʴ ʩ ʠʟʳʩʢʘʥʠʷʤʠ, ʵʣʝʢʪʨʠʢʦʡ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ AutoCAD ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

- ʩʪʘʥʜʘʨʪ ʚ ʤʠʨʝ ʉɸʇʈ; 

- ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʠ ʘʜʘʧʪʘʮʠʠ; 

- ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʚʩʪʨʦʝʥʥʳʭ ʷʟʳʢʘʭ (AutoLISP ʠ ʧʨ.) ʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ API; 

- ʦʙʠʣʠʝ ʧʨʦʛʨʘʤʤ ʩʪʦʨʦʥʥʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

ʂʨʦʤʝ ʪʦʛʦ, Autodesk ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʚʝʨʩʠʠ AutoCAD - AutoCAD 

Mechanical, AutoCAD Electrical ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

Bricscad 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʩʷ ʮʝʣʳʡ ʨʷʜ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ AutoCAD. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʦʪʜʝʣʴʥʦ ʦʪʤʝʪʠʪʴ 

Bricscad ʦʪ ʢʦʤʧʘʥʠʠ Bricsys, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʜʜʝʨʞʠʚʘʝʪ 
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ʥʘʧʨʷʤʫʶ ʬʦʨʤʘʪ DWG ʠ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʦʪʣʠʯʠʡ, ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʷʤʦʛʦ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʢʫ BIM-ʪʝʭʥʦʣʦʛʠʡ. 

Autodesk Inventor 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʚʳʧʫʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʈʘʟʨʘʙʦʪʯʠʢ ï ʢʦʤʧʘʥʠʷ Autodesk. 

ʆʩʦʙʝʥʥʦʩʪʠ Autodesk Inventor: 

- ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʫ ʩʦ 

ʩʚʦʙʦʜʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʨʷʤʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ ʧʨʷʤʦʛʦ ʠʤʧʦʨʪʘ ʛʝʦʤʝʪʨʠʠ ʠʟ ʜʨʫʛʠʭ ʉɸʇʈ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʩʚʷʟʠ (ʪʝʭʥʦʣʦʛʠʷ AnyCAD); 

- ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ Autodesk - AutoCAD, 3ds Max, Alias, 

Revit, Navisworks ʠ ʜʨʫʛʠʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Autodesk Inventor ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʜʠʟʘʡʥ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʧʨ.; 

- ʧʦʜʜʝʨʞʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʦʙʰʠʨʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʦʙʠʣʠʝ ʤʘʩʪʝʨʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʫʟʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ (ʙʦʣʪʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʟʫʙʯʘʪʳʝ ʠ ʨʝʤʝʥʥʳʝ ʧʝʨʝʜʘʯʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʘʣʦʚ ʠ ʢʦʣʝʩ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ); 

- ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʘʚʦʤ ʠʟʜʝʣʠʷ; 

- ʚʩʪʨʦʝʥʥʫʶ ʩʨʝʜʫ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ iLogic. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ, ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, Autodesk 

Inventor ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ PLM-ʩʠʩʪʝʤʦʡ Autodesk Vault ʠ ʩʭʦʞʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

SolidWorks 

ʊʨʝʭʤʝʨʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʟʨʘʙʦʪʯʠʢ ï ʢʦʤʧʘʥʠʷ Dassault Systemes. 

 

ʆʩʦʙʝʥʥʦʩʪʠ SolidWorks: 

- ʧʨʦʜʫʤʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʪʘʚʰʠʡ ʦʙʨʘʟʮʦʤ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ 

ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʦʙʠʣʠʝ ʥʘʜʩʪʨʦʝʢ ʜʣʷ ʨʝʰʝʥʠʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ; 

- ʦʨʠʝʥʪʘʮʠʷ ʢʘʢ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ, ʪʘʢ ʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʙʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʠʤʧʦʨʪʠʨʦʚʘʥʥʦʡ ʛʝʦʤʝʪʨʠʠ; 

- ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʦʡ SolidWorks PDM. 

SolidEdge 

ʉʠʩʪʝʤʘ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʫʶ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ Siemens PLM Software. 

ʆʩʦʙʝʥʥʦʩʪʠ SolidEdge: 

- ʢʦʤʙʠʥʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʝʨʝʚʘ ʧʦʩʪʨʦʝʥʠʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʡ ʤʦʜʝʣʠ; 

- ʨʘʩʯʝʪʥʳʝ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʘ; 

- ʧʦʜʜʝʨʞʢʘ ɽʉʂɼ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʠʪʳʭ ʜʝʪʘʣʝʡ ʠ ʦʩʥʘʩʪʢʠ ʜʣʷ 

ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ; 
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- ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʩʭʝʤ ʠ ʜʠʘʛʨʘʤʤ; 

- ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ Microsoft SharePoint ʠ PLM-ʩʠʩʪʝʤʦʡ Teamcenter ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ʂʦʤʧʘʩ 3D 

ʂʦʤʧʘʩ 3D ï ʵʪʦ ʩʠʩʪʝʤʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʦʙʣʘʩʪʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʘʟʨʘʙʦʪʯʠʢ 

ï ʢʦʤʧʘʥʠʷ ɸʩʢʦʥ (ʈʦʩʩʠʷ). 

ʆʩʦʙʝʥʥʦʩʪʠ ʂʦʤʧʘʩ 3D: 

- ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʷʜʨʘ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ (C3D); 

- ʧʦʣʥʘʷ ʧʦʜʜʝʨʞʢʘ ɻʆʉʊ ʠ ɽʉʂɼ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʥʘʜʩʪʨʦʝʢ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʘ; 

- ʥʘʣʠʯʠʝ ʙʠʙʣʠʦʪʝʢ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ɸʆ ʩʪʘʥʜʘʨʪʘʤ ɻʆʉʊ, ISO, 

ASME, DIN; 

- ʛʠʙʢʠʡ ʧʦʜʭʦʜ ʢ ʦʩʥʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ɺɽʈʊʀʂɸʃʔ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

T-FLEX  

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʉɸʇʈ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʣʠʮʝʥʟʠʦʥʥʦʛʦ 

ʪʨʝʭʤʝʨʥʦʛʦ ʷʜʨʘ Parasolid. ʈʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ ï ʢʦʤʧʘʥʠʷ ʊʦʧʉʠʩʪʝʤʳ (ʈʦʩʩʠʷ). 

 

ʆʩʦʙʝʥʥʦʩʪʠ T-FLEX: 

- ʤʦʱʥʝʡʰʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ 

- ʧʨʦʜʚʠʥʫʪʳʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʧʨʦʩʪʦʡ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

- ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʢʦʤʧʣʝʢʩʘ T-FLEX PLM; 

- ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʩʯʝʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

PTC Creo 

ʉʠʩʪʝʤʘ 2D ʠ 3D ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ ʦʪ ʢʦʤʧʘʥʠʠ 

PTC. ʉɸʇʈ PTC Creo ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ PTC Creo: 

- ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʠ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʩʙʦʨʢʘʤʠ; 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʨʘʙʦʪʘ ʩʦ ʩʣʦʞʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʨʘʟʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʜʠʥʦʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʚ ʩʠʩʪʝʤʝ; 

- ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ PLM-ʩʠʩʪʝʤʦʡ PTC Windchill. 

 

 

NX 

NX ï ʬʣʘʛʤʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʉɸʇʈ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Siemens PLM Software, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʵʣʝʤʝʥʪʳ ʩʦ 

ʩʣʦʞʥʦʡ ʬʦʨʤʦʡ ʠ ʧʣʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ NX: 

- ʧʦʜʜʝʨʞʢʘ ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ UNIX, Linux, Mac OS X ʠ 

Windows 
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- ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 

ʧʨʦʝʢʪʘ 

- ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

- ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ (ʩʚʦʙʦʜʥʳʝ ʬʦʨʤʳ, 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʥʜʝʨʠʥʛ) 

- ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʝʭʘʪʨʦʥʥʳʭ ʩʠʩʪʝʤ 

- ʛʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ PLM-ʩʠʩʪʝʤʦʡ Teamcenter. 

CATIA  

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪ ʢʦʤʧʘʥʠʠ Dassault Systemes, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ 

ʦʙʣʘʩʪʠ ʘʚʠʘʩʪʨʦʝʥʠʷ ʠ ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʷ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ CATIA: 

- ʩʪʘʥʜʘʨʪ ʉɸʇʈ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ; 

- ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʷʤʠ ʩʣʦʞʥʳʭ ʬʦʨʤ; 

- ʛʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʨʘʩʯʝʪʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʪʳʩʷʯ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʜ ʦʜʥʠʤ 

ʧʨʦʝʢʪʦʤ; 

- ʧʦʜʜʝʨʞʢʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ. 

ʆʙʣʘʯʥʳʝ ʉɸʇʈ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ çʦʙʣʘʯʥʳʝè ʉɸʇʈ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʘ ʥʝ ʥʘ ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ɼʦʩʪʫʧ ʢ 

ʵʪʠʤ ʉɸʇʈ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʣʠʙʦ ʯʝʨʝʟ ʦʙʳʯʥʳʡ 

ʙʨʘʫʟʝʨ. ʅʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʩʣʘʙʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʪʘʢ ʢʘʢ ʚʩʷ ʨʘʙʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ çʦʙʣʘʢʝè. 

ʆʙʣʘʯʥʳʝ ʉɸʇʈ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʠ ʝʩʣʠ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʠʭ ʤʦʞʥʦ ʙʳʣʦ 

ʦʪʥʝʩʪʠ ʢ ʣʝʛʢʠʤ ʉɸʇʈ, ʪʦ ʪʝʧʝʨʴ ʦʥʠ ʧʨʦʯʥʦ ʦʙʦʩʥʦʚʘʣʠʩʴ ʚ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʠʭ ʉɸʇʈ. 

Fusion 360 

ʉɸʇʈ Fusion 360 ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʝʰʝʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʨʦʩʪʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʚʝʜʝʥʠʝʤ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ. ʈʘʟʨʘʙʦʪʯʠʢ 

ʩʠʩʪʝʤʳ ï ʢʦʤʧʘʥʠʷ Autodesk. 

ʆʩʦʙʝʥʥʦʩʪʠ Fusion 360: 

- ʧʨʦʜʚʠʥʫʪʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʙʦʪʳ ʩʦ ʩʙʦʨʢʘʤʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʦʥʣʘʡʥ ʠ ʦʬʬʣʘʡʥ ʨʝʞʠʤʘʭ (ʧʨʠ ʥʘʣʠʯʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ); 

- ʜʦʩʪʫʧʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ; 

- ʨʘʩʯʝʪʳ, ʦʧʪʠʤʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ; 

- ʚʩʪʨʦʝʥʥʘʷ CAM-ʩʠʩʪʝʤʘ; 

- ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷʤʦʛʦ ʚʳʚʦʜʘ ʤʦʜʝʣʝʡ ʥʘ 3D-ʧʝʯʘʪʴ. 

Onshape 

ʇʦʣʥʦʩʪʴʶ ñʦʙʣʘʯʥʘʷò ʉɸʇʈ Onshape ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʤʧʘʥʠʝʡ Onshape. 

ʆʩʦʙʝʥʥʦʩʪʠ Onshape: 

- ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʠʣʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

- ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ; 

- ʫʟʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

- ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ; 
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- ʧʦʜʜʝʨʞʢʘ ʷʟʳʢʘ FeatureScript ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ Onshape. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ CAD 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʢ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ. 

ɺʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʠ ʤʥʦʛʠʭ CAD ï 

ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ. ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

56. ɺʦʟʤʦʞʥʦʩʪʠ ʉɸʇʈ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

57. ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʉɸʇʈ. 

58. ʈʘʟʣʠʯʠʷ ʩʠʩʪʝʤ CAD, CAM, CAE. 

59. ʆʪʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʂʦʤʧʘʩ, AutoCAD, Inventor. 

60. ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʯʥʳʭ ʉɸʇʈ. 

 

ʄʦʜʫʣʴ 1 

ʎʠʬʨʦʚʳʝ ʧʨʦʪʦʪʠʧʳ ʚ ʉɸʇʈ 

ʃʝʢʮʠʷ 1. ʕʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʉɸʇʈ 
ʂʦʤʧʘʩ 3D. 

ʂʦʤʧʘʩ 3D ï ʩʝʤʝʡʩʪʚʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʛʣʘʩʥʦ 

ʩʪʘʥʜʘʨʪʘʤ ʩʝʨʠʠ ɽʉʂɼ ʠ ʉʇɼʉ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ɸʉʂʆʅ. 

ʉʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʪʘʥʜʘʨʪʦʚ ɽʉʂɼ ʠ ʉʇɼʉ. 

ʂʦʤʧʘʩ 3D ï ʩʠʩʪʝʤʘ ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʚʰʘʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʪʳʩʷʯ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʙʣʘʛʦʜʘʨʷ ʫʜʘʯʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʧʨʦʩʪʦʪʳ ʦʩʚʦʝʥʠʷ ʠ ʣʝʛʢʦʩʪʠ ʨʘʙʦʪʳ ʩ 

ʤʦʱʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ɸʉʂʆʅ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 

ʂʦʤʧʘʩ 3D ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows. ʇʦʵʪʦʤʫ ʝʝ ʦʢʥʦ 

ʠʤʝʝʪ ʪʝ ʞʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʠ ʜʨʫʛʠʝ Windows ïʧʨʠʣʦʞʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʩʠʩʪʝʤʳ 
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ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤʘ ʂʦʤʧʘʩ 3D ʧʨʝʜʣʘʛʘʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʫʧʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʦ ʢʦʤʘʥʜʝ ʉʦʟʜʘʪʴ ʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʚʳʜʝʣʝʥʥʳʭ ʢʦʤʘʥʜ ʏʝʨʪʝʞ, ʌʨʘʛʤʝʥʪ, ʊʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ, ʉʧʝʮʠʬʠʢʘʮʠʷ, 

ʉʙʦʨʢʘ ʠ ɼʝʪʘʣʴ. ʑʝʣʯʢʦʤ ʤʳʰʠ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʨʝʞʠʤ, ʠ ʚʳ ʚ ʥʝʛʦ ʧʝʨʝʡʜʝʪʝ. 

ɿʘʛʦʣʦʚʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ. ɺ ʥʝʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʟʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʥʦʤʝʨ ʝʝ ʚʝʨʩʠʠ ʠ ʠʤʷ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 1). ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʥʦʛʦ ʠʤʝʥʠ 

ʬʘʡʣʘ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʉʝʨʚʠʩ Ÿ ʇʘʨʘʤʝʪʨʳ Ÿ ʉʠʩʪʝʤʘ Ÿ ʆʙʱʠʝ Ÿ ʆʪʦʙʨʘʞʝʥʠʝ ʠʤʝʥ 

ʬʘʡʣʦʚ. 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʢʥʘ, ʩʨʘʟʫ ʧʦʜ 

ʟʘʛʦʣʦʚʢʦʤ. ɺ ʥʝʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʤʝʥʶ ʩʠʩʪʝʤʳ. ɺ ʢʘʞʜʦʤ ʠʟ ʤʝʥʶ ʭʨʘʥʷʪʩʷ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʢʦʤʘʥʜʳ (ʨʠʩʫʥʦʢ 1.2). 

 
ʈʠʩʫʥʦʢ 1.2. ʂʦʤʘʥʜʳ ʤʝʥʶ çʌʘʡʣè 

çʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴè ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʩʠʩʪʝʤʳ ʧʦʜ ɻʣʘʚʥʳʤ 

ʤʝʥʶ. ʅʘ ʵʪʦʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʚʳʟʦʚʘ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʘʥʜ ʦʧʝʨʘʮʠʡ ʩ 

ʬʘʡʣʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ (ʨʠʩʫʥʦʢ 1.3). 

 
ʈʠʩʫʥʦʢ 1.3.  çʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴè 

ʅʘ ʧʘʥʝʣʠ çɺʠʜè ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝʤ: ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙ ʠ ʧʝʨʝʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ (ʨʠʩʫʥʦʢ 1.4). 

 
ʈʠʩʫʥʦʢ 1.4.  ʇʘʥʝʣʴ çɺʠʜè 

ʇʘʥʝʣʴ çʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝè ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʩʨʘʟʫ ʥʘʜ ʦʢʥʦʤ 

ʜʦʢʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 1.5). ʉʦʩʪʘʚ ʧʘʥʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩ ʯʝʨʪʝʞʦʤ ʠʣʠ ʬʨʘʛʤʝʥʪʦʤ ʥʘ ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʩʨʝʜʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʨʦʤ, ʩʣʦʷʤʠ, ʧʨʠʚʷʟʢʘʤʠ ʠ ʪ.ʜ.  

 
ʈʠʩʫʥʦʢ 1.5. ʇʘʥʝʣʴ çʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝè 

çʇʘʥʝʣʴ ʨʝʞʠʤʳè. ʇʘʥʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ 

ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ. ʅʘʙʦʨ ʨʝʞʠʤʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 
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ɺ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʢʥʘ ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʯʝʨʪʝʞʝʡ, 

ʩʧʝʮʠʬʠʢʘʮʠʡ, ʬʨʘʛʤʝʥʪʦʚ ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 1.1). 

çʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴè ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʩʠʩʪʝʤʳ ʠ ʩʦʩʪʦʠʪ ʠʟ 

çʇʘʥʝʣʠ ʧʝʨʝʢʣʶʯʝʥʠʷè ʠ çʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʘʥʝʣʝʡè. ʂʘʞʜʦʡ ʢʥʦʧʢʝ ʥʘ ʇʘʥʝʣʠ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʠʤʝʥʥʘʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʧʘʥʝʣʴ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʧʘʥʝʣʠ ʩʦʜʝʨʞʘʪ ʥʘʙʦʨ ʢʥʦʧʦʢ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. ʉʦʩʪʘʚ 

ʧʘʥʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 1.6). 

 
ʈʠʩʫʥʦʢ 1.6. çʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴè 

çʇʘʥʝʣʴ ʩʚʦʡʩʪʚè ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ. ʅʘ 

ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ ʠ ʇʘʥʝʣʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʨʠʩʫʥʦʢ 1.7).  

 
ʈʠʩʫʥʦʢ 1.7.  çʇʘʥʝʣʴ ʩʚʦʡʩʪʚè 

çʉʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʢʥʘ. ɺ ʥʝʡ 

ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʠ ʟʘʧʨʦʩʳ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ: ʢʨʘʪʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ ʵʣʝʤʝʥʪʝ ʵʢʨʘʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʚʝʜʝʥ ʢʫʨʩʦʨ; ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʚʚʦʜʘ 

ʢʘʢʠʭ ʜʘʥʥʳʭ ʦʞʠʜʘʝʪ ʩʠʩʪʝʤʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ; ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʢʫʱʝʤʫ 

ʜʝʡʩʪʚʠʶ, ʚʳʧʦʣʥʷʝʤʦʤʫ ʩʠʩʪʝʤʦʡ (ʨʠʩʫʥʦʢ 1.7). 

çʂʦʥʪʝʢʩʪʥʘʷ ʧʘʥʝʣʴè ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʙʲʝʢʪʦʚ 

ʜʦʢʫʤʝʥʪʘ ʠ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʚʳʟʦʚʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʘʥʜ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʅʘʙʦʨ ʢʦʤʘʥʜ ʥʘ ʧʘʥʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʪʠʧʘ 

ʜʦʢʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 1.8). 

 

 
ʈʠʩʫʥʦʢ 1.8. çʂʦʥʪʝʢʩʪʥʘʷ ʧʘʥʝʣʴè 
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çʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶè ï ʤʝʥʶ, ʩʦʩʪʘʚ ʢʦʤʘʥʜ ʚ ʢʦʪʦʨʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʝʨʰʘʝʤʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʝʡʩʪʚʠʷ. ɺ ʥʝʤ ʥʘʭʦʜʷʪʩʷ ʪʝ ʢʦʤʘʥʜʳ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɺʳʟʦʚ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ 

ʥʘ ʧʦʣʝ ʜʦʢʫʤʝʥʪʘ, ʵʣʝʤʝʥʪʝ ʤʦʜʝʣʠ ʠʣʠ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʙʦʪʳ 

(ʨʠʩʫʥʦʢ 1.9). 

 
ʈʠʩʫʥʦʢ 1.9.  çʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶè 

çʆʢʥʦ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠè ï ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʨʘʟʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ ʠ ʚʳʨʘʞʝʥʠʡ. 

çʄʝʥʝʜʞʝʨ ʙʠʙʣʠʦʪʝʢè ï ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʙʣʠʦʪʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʚ 

ʨʝʞʠʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʘ. ʕʪʦ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʪʘʥʜʘʨʪʥʳʝ ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ, ʵʣʝʤʝʥʪʳ ʨʝʟʴʙʳ, ʧʨʫʞʠʥʳ, ʵʣʝʤʝʥʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʠʢʠ, ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʩʚʘʨʥʳʭ ʰʚʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

çʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚè ïʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ 

ʦʙʲʝʢʪʘ ʧʨʠ ʝʛʦ ʩʦʟʜʘʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ. ʆʥʘ ʚʳʟʳʚʘʝʪʩʷ ʧʦ ʢʦʤʘʥʜʝ ʈʝʜʘʢʪʦʨ Ÿ ʉʚʦʡʩʪʚʘ 

ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ çʉʪʘʥʜʘʨʪʥʘʷè (ʨʠʩʫʥʦʢ 1.10). 

 
ʈʠʩʫʥʦʢ 1.10. çʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚè 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʚʦʡʩʪʚ ï ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʠʣʠ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. ʄʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʠʣʴʪʨʦʤ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ. ɺ 

ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʩʦʩʪʘʚʠʪʴ ʫʩʣʦʚʠʷ ʚʳʙʦʨʘ.  ʉ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ ʩʚʦʡʩʪʚ ï ʧʦ 

ʢʘʪʝʛʦʨʠʷʤ ʠʣʠ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. ʄʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʠʣʴʪʨʦʤ ʜʣʷ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʦʞʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʩʦʩʪʘʚʠʪʴ ʫʩʣʦʚʠʷ ʚʳʙʦʨʘ.  

ʇʘʥʝʣʴ ʩʚʦʡʩʪʚ ʚ ʨʝʞʠʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʯʝʨʝʟ ʤʝʥʶ ʉʝʨʚʠʩ Ÿ 

ʇʘʨʘʤʝʪʨʳ Ÿ ʉʠʩʪʝʤʘ Ÿ ʕʢʨʘʥ Ÿ ʇʘʥʝʣʴ ʩʚʦʡʩʪʚ (ʨʠʩʫʥʦʢ 1.11). 



 

37 

 

 
ʈʠʩʫʥʦʢ 1.11. ʅʘʩʪʨʦʡʢʘ çʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚè 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʪʠʧʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʉɸʇʈ ʂʦʤʧʘʩ 

3D. ɺ ʩʠʩʪʝʤʝ ʂʦʤʧʘʩ 3D ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʥʘʟʳʚʘʶʪ ʧʨʦʩʪʦ ɼʝʪʘʣʴʶ. ʇʨʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʳʟʦʚʝ ʩʠʩʪʝʤʳ ʥʘ ʵʢʨʘʥʝ (ʛʣʘʚʥʦʤ ʦʢʥʝ ʩʠʩʪʝʤʳ) ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʝ 

ʩʪʨʦʢʠ: ʟʘʛʦʣʦʚʦʢ ʠ ʩʪʨʦʢʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ. 

ʆʙʳʯʥʦ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʥʠʤʘʶʪ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʟʘ ʥʠʤʠ ʩʪʨʦʢʠ ʥʘ 

ʵʢʨʘʥʝ, ʥʦ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʤʝʥʷʪʴ ʧʫʪʝʤ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʘʥʝʣʠ, ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʪʦʯʢʠ ʫ 

ʣʝʚʦʛʦ ʢʦʥʮʘ ʧʘʥʝʣʠ ʠ, ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʢʫʨʩʦʨʘ ʥʘ ʯʝʪʳʨʝʭʩʪʦʨʦʥʥʶʶ ʩʪʨʝʣʢʫ, ʥʝ 

ʦʪʧʫʩʢʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʝʨʝʪʘʱʠʪʴ ʧʘʥʝʣʴ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ. 

ʅʘ ʨʠʩʫʥʢʝ 1.12 ʧʨʝʜʩʪʘʚʣʝʥʘ ʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʦʢʥʘ ʩʠʩʪʝʤʳ ʧʦʜ ɻʣʘʚʥʳʤ ʤʝʥʶ. ʅʘ ʵʪʦʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʚʳʟʦʚʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʘʥʜ ʜʣʷ Windows ʧʨʠʣʦʞʝʥʠʡ (ʉʦʟʜʘʪʴ, ʆʪʢʨʳʪʴ, ʉʦʭʨʘʥʠʪʴ, ʇʝʯʘʪʴ, 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ, ɺʳʨʝʟʘʪʴ, ʂʦʧʠʨʦʚʘʪʴ, ɺʩʪʘʚʠʪʴ, ʆʪʤʝʥʠʪʴ ʧʦʩʣʝʜʥʝʝ 

ʜʝʡʩʪʚʠʝ, ʇʦʚʪʦʨʠʪʴ ʧʦʩʣʝʜʥʝʝ ʦʪʤʝʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʜʨ.). 

 

ʈʠʩʫʥʦʢ 1.12. ʉʪʘʥʜʘʨʪʥʘʷ ʧʘʥʝʣʴ 

ʅʘ ʨʠʩʫʥʢʝ 1.13 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʠʜ. ʅʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʝʤ: ʤʝʥʷʪʴ ʤʘʩʰʪʘʙ, 

ʧʝʨʝʤʝʱʘʪʴ ʠ ʚʨʘʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ. ɺ ʪʘʙʣ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʟʚʘʥʠʷ ʢʥʦʧʦʢ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʠʜ. 

 

ʈʠʩʫʥʦʢ 1.13. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʠʜ 

 

 

ʊʘʙʣʠʮʘ 1 
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ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʠʜ 

ʀʟʦʙʨʘʞʝʥʠʝ ʢʦʤʘʥʜʳ ʅʘʟʥʘʯʝʥʠʝ 

 

ʇʦʢʘʟʘʪʴ ʚʩʝ. ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʘ 

ʧʦʜʙʠʨʘʝʪ ʤʘʩʰʪʘʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʚʩʝ, ʫʞʝ ʩʦʟʜʘʥʥʦʝ ʚ ʜʦʢʫʤʝʥʪʝ (ʚʢʣʶʯʘʷ ʵʣʝʤʝʥʪʳ 

ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʘ), ʦʪʦʙʨʘʟʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʪʝʢʫʱʝʛʦ 

ʦʢʥʘ ʜʦʢʫʤʝʥʪʘ. çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï F9 

 

ʋʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʨʘʤʢʦʡ, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʤʘʩʰʪʘʙ ʤʦʜʝʣʠ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʝʝ 

ʨʘʤʢʦʡ ʥʘ ʵʢʨʘʥʝ. 

 
ʇʨʠʙʣʠʟʠʪʴ/ʆʪʜʘʣʠʪʴ 

 
ʊʝʢʫʱʠʡ ʤʘʩʰʪʘʙ. ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʜʠʪʴ 

ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʤʘʩʰʪʘʙ ʤʦʜʝʣʠ ʥʘ ʵʢʨʘʥʝ. 

 

ʉʜʚʠʥʫʪʴ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ 

ʨʘʙʦʯʝʤʫ ʧʦʣʶ. çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï Shift + ʮʝʥʪʨ 

ʢʦʣʝʩʠʢʘ ʤʳʰʠ. 

 

ʇʦʚʝʨʥʫʪʴ. ʂʥʦʧʢʘ ʇʦʚʝʨʥʫʪʴ ʧʦʟʚʦʣʷʝʪ ʚʨʘʱʘʪʴ ʜʝʪʘʣʴ 

ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʨʝʞʠʤ ï ʚʨʘʱʝʥʠʝ 

ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʛʘʙʘʨʠʪʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ï ʚʢʣʶʯʘʝʪʩʷ 

ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ. ʇʦʩʣʝ ʚʳʟʦʚʘ 

ʢʦʤʘʥʜʳ ʠʟʤʝʥʠʪʩʷ ʚʥʝʰʥʠʡ ʚʠʜ ʢʫʨʩʦʨʘ (ʦʥ ʧʨʝʚʨʘʪʠʪʩʷ 

ʚ ʜʚʝ ʜʫʛʦʦʙʨʘʟʥʳʝ ʩʪʨʝʣʢʠ). 

 

ʆʨʠʝʥʪʘʮʠʷ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢ ʢʥʦʧʢʠ 

ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʪʝʢʫʱʫʶ ʦʨʠʝʥʪʘʮʠʶ ʤʦʜʝʣʠ. ʇʨʠ ʩʤʝʥʝ 

ʦʨʠʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʧʣʘʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 

ʵʢʨʘʥʝ. 

 
ʆʪʦʙʨʘʞʝʥʠʝ ʢʘʨʢʘʩʘ ʤʦʜʝʣʠ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʣʠʥʠʡ 

ʢʦʥʪʫʨʘ ʤʦʜʝʣʠ. 

 
ʆʪʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʙʝʟ ʥʝʚʠʜʠʤʳʭ ʣʠʥʠʡ. 

 
ʆʪʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʩ ʪʦʥʢʠʤʠ ʥʝʚʠʜʠʤʳʤʠ ʣʠʥʠʷʤʠ. 

 
ʇʦʣʫʪʦʥʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ï ʧʨʦʝʢʮʠʷ ʤʦʜʝʣʠ ʩ 

ʫʯʝʪʦʤ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ʇʦʣʫʪʦʥʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʩ ʢʘʨʢʘʩʦʤ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʘʚʠʪʴ ʢ ʧʦʣʫʪʦʥʦʚʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʤʦʜʝʣʠ ʚʠʜʠʤʳʝ 

ʣʠʥʠʠ ʢʦʥʪʫʨʘ (ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʚʩʝʭ ʥʦʚʳʭ 

ʤʦʜʝʣʝʡ). 
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ʀʟʦʙʨʘʞʝʥʠʝ ʢʦʤʘʥʜʳ ʅʘʟʥʘʯʝʥʠʝ 

 

ʉʢʨʳʪʴ ʚʩʝ ʦʙʲʝʢʪʳ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʦʪʤʝʥʷʝʪ ʠʣʠ 

ʚʢʣʶʯʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʦʢʘʟ ʥʘ ʵʢʨʘʥʝ ʚʩʝʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʧʣʦʩʢʦʩʪʝʡ, ʦʩʝʡ, ʵʩʢʠʟʦʚ ʠ ʜʨ.). ʅʘʞʘʪʠʝʤ ʥʘ 

ʤʘʣʝʥʴʢʠʡ ʪʨʝʫʛʦʣʴʥʠʢ ʨʷʜʦʤ ʩ ʢʥʦʧʢʦʡ ʨʘʩʢʨʳʚʘʝʪʩʷ 

ʩʧʠʩʦʢ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʢʨʳʪʴ (ʠ ʧʦʚʪʦʨʥʳʤ ʫʢʘʟʘʥʠʝʤ 

ʧʦʢʘʟʘʪʴ) ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ (ʩʤ. ʨʠʩ.). 

 
ʉʝʯʝʥʠʝ ʤʦʜʝʣʠ. ʇʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʩʝʢʫʱʠʝ ʧʣʦʩʢʦʩʪʠ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ. 

 

ʋʧʨʦʱʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʵʢʨʘʥʝ (ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʟʘʤʝʥʷʶʪʩʷ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘʤʠ, ʘ ʦʪʨʠʩʦʚʢʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚʨʝʤʝʥʥʦ ʦʪʢʣʶʯʘʝʪʩʷ). 

 

ʇʝʨʝʩʪʨʦʠʪʴ. ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʚʩʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʚʠʜʳ 

ʘʢʪʠʚʥʦʛʦ ʯʝʨʪʝʞʘ (ʝʩʣʠ ʚ ʯʝʨʪʝʞʝ ʥʝʪ ʥʠ ʦʜʥʦʛʦ 

ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʚʠʜʘ, ʢʦʤʘʥʜʘ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʥʘ). 

çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï F5. 

ʇʘʥʝʣʴ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ (ʨʠʩʫʥʦʢ 1.14) ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʩʨʘʟʫ ʥʘʜ 

ʦʢʥʦʤ ʜʦʢʫʤʝʥʪʘ. ʉʦʩʪʘʚ ʧʘʥʝʣʠ ʨʘʟʣʠʯʝʥ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩ ʯʝʨʪʝʞʦʤ, ʵʩʢʠʟʦʤ ʠʣʠ ʬʨʘʛʤʝʥʪʦʤ ʥʘ ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʨʦʤ, ʩʣʦʷʤʠ, ʧʨʠʚʷʟʢʘʤʠ ʠ ʪ.ʜ. 

 

 

ʈʠʩʫʥʦʢ 1.14. ʇʘʥʝʣʴ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ: ʘ) ï ʇʘʥʝʣʴ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚ ʨʝʞʠʤʝ 

ʄʦʜʝʣʴ; ʙ) ï ʇʘʥʝʣʴ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚ ʨʝʞʠʤʝ ʕʩʢʠʟ 

ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʟʚʘʥʠʷ ʢʥʦʧʦʢ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ. 

ʊʘʙʣʠʮʘ 2 

ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʀʟʦʙʨʘʞʝʥʠʝ ʢʦʤʘʥʜʳ ʅʘʟʥʘʯʝʥʠʝ 

 

ʊʝʢʫʱʠʡ ʰʘʛ ʢʫʨʩʦʨʘ ï ʧʦʢʘʟʳʚʘʝʪ ʰʘʛ ʢʫʨʩʦʨʘ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ ʩʦ ʩʪʨʝʣʢʘʤʠ (ʤʦʞʥʦ ʚʚʝʩʪʠ ʠʣʠ 

ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ ʰʘʛʘ). 

 

ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ ï ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʝʥʝʜʞʝʨ ʜʦʢʫʤʝʥʪʘ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʝʚ ʠ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ. 

 
ʕʩʢʠʟ. ʂʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʩʢʠʟʘ. 

 
ɺʳʙʦʨ ʪʝʢʫʱʝʡ ʉʂ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʘ) 

ʙ) 
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ʋʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷʤʠ ï ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ 

ʤʝʥʝʜʞʝʨ ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʨʘʙʦʪʳ ʠ ʩʦʟʜʘʥʠʷ 

ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʦʡ ʜʝʪʘʣʠ ʩ ʠʩʧʦʣʥʝʥʠʷʤʠ. 

 

ʇʨʠʚʷʟʢʠ ï ʚʢʣʶʯʘʝʪ ʠʣʠ ʦʪʢʣʶʯʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ 

ʛʣʦʙʘʣʴʥʳʝ ʧʨʠʚʷʟʢʠ ʠ ʥʘʩʪʨʘʠʚʘʝʪ ʠʭ ʨʘʙʦʪʫ. 

çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï Ctrl + D. 

 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʝʞʠʤ ï ʩʣʫʞʠʪ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠ 

ʦʪʢʣʶʯʝʥʠʷ ʚ ʪʝʢʫʱʝʤ ʜʦʢʫʤʝʥʪʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ (ʢʦʛʜʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʝʞʠʤ ʚʢʣʶʯʝʥ, 

ʩʚʷʟʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʙʲʝʢʪʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ; ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʦ ʨʫʯʥʦʝ ʥʘʣʦʞʝʥʠʝ ʥʘ ʦʙʲʝʢʪʳ 

ʩʚʷʟʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʤʘʥʜ); 

 

ʉʝʪʢʘ ï ʚʢʣʶʯʘʝʪ ʠʣʠ ʚʳʢʣʶʯʘʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ 

ʩʝʪʢʫ (ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ ï ʰʘʛ, 

ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ ʠ ʪ. ʜ., ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ 

ʪʨʝʫʛʦʣʴʥʠʢʫ ʨʷʜʦʤ ʩ ʢʥʦʧʢʦʡ ʉʝʪʢʘ ʠ ʠʟ 

ʨʘʩʢʨʳʚʰʝʛʦʩʷ ʤʝʥʶ ʚʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʅʘʩʪʨʦʠʪʴ 

ʧʘʨʘʤʝʪʨʳ. çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï Ctrl + G 

 

ʆʨʪʦʛʦʥʘʣʴʥʦʝ ʯʝʨʯʝʥʠʝ ï ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ 

ʨʝʞʠʤ ʚʳʯʝʨʯʠʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʨʝʟʢʦʚ. çɻʦʨʷʯʘʷ ʢʣʘʚʠʰʘè ï F8. 

ʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʩʠʩʪʝʤʳ ʠ ʩʦʩʪʦʠʪ ʠʟ ʇʘʥʝʣʠ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʘʥʝʣʝʡ (ʨʠʩʫʥʦʢ 1.15). ʂʘʞʜʦʡ ʢʥʦʧʢʝ ʥʘ ʇʘʥʝʣʠ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʠʤʝʥʥʘʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʧʘʥʝʣʴ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʧʘʥʝʣʠ ʩʦʜʝʨʞʘʪ ʥʘʙʦʨ ʢʥʦʧʦʢ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. ʉʦʩʪʘʚ 

ʧʘʥʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʅʝʢʦʪʦʨʳʝ ʢʥʦʧʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʧʘʥʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʝʥʝʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʘʥʜʳ ʚʨʝʤʝʥʥʦ ʥʝʚʳʧʦʣʥʠʤʳ. 
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ʈʠʩʫʥʦʢ 1.15. ʂʦʤʧʘʢʪʥʘʷ ʧʘʥʝʣʴ 

ʇʘʥʝʣʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʥʦʧʦʢ: 

¶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʠ ï ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʢʦʤʘʥʜʘʤ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʪʨʝʭʤʝʨʥʳʝ ʧʦʩʪʨʦʝʥʠʷ; 

¶ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʨʠʚʳʝ ï ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʤʘʥʜʘʤʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ ʩʧʠʨʘʣʝʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʣʦʤʘʥʳʭ ʠ ʢʨʠʚʳʭ ʣʠʥʠʡ; 

¶ ʇʦʚʝʨʭʥʦʩʪʠ ï ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʛʨʘʥʥʳʭ ʠ ʢʨʠʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

¶ ʄʘʩʩʠʚʳ ï ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚ ʤʦʜʝʣʠ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʛʨʫʧʧ ʦʜʠʥʘʢʦʚʳʭ ʦʙʲʝʢʪʦʚ; 

¶ ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ï ʜʣʷ ʚʚʝʜʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʩʝʡ, ʧʣʦʩʢʦʩʪʝʡ ʠ 

ʣʠʥʠʡ ʨʘʟʲʝʤʘ (ʵʪʠ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʙʠʝʥʠʷ ʛʨʘʥʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʥʝʡ); 

¶ ʀʟʤʝʨʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ (3D) ï ʜʣʷ ʧʦʜʩʯʝʪʘ ʜʣʠʥ ʨʝʙʝʨ, ʧʣʦʱʘʜʝʡ ʛʨʘʥʝʡ, 

ʚʳʯʠʩʣʝʥʠʷ ʤʘʩʩʦ-ʮʝʥʪʨʦʚʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʄʎʍ) ʤʦʜʝʣʠ; 

¶ ʌʠʣʴʪʨʳ ï ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ: ʛʨʘʥʝʡ, ʨʝʙʝʨ, 

ʚʝʨʰʠʥ ʠ ʪ. ʜ.; 

¶ ʉʧʝʮʠʬʠʢʘʮʠʷ ï ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ; 

¶ ʕʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠʷ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʦʟʥʘʯʝʥʠʷ ʨʝʟʴʙʳ, ʧʨʦʩʪʘʥʦʚʢʠ ʨʘʟʤʝʨʦʚ 

ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ; 

¶ ʕʣʝʤʝʥʪʳ ʣʠʩʪʦʚʦʛʦ ʪʝʣʘ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʠʩʪʦʚʦʛʦ ʪʝʣʘ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤ (ʩʛʠʙʘ, 

ʚʳʨʝʟʘ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʚʝʨʪʢʠ ʠ ʪ. ʜ.). 

ʇʘʥʝʣʴ ʩʚʦʡʩʪʚ (ʨʠʩʫʥʦʢ 6) ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʘʥʜʳ. ʅʘ ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ ʠ ʇʘʥʝʣʴ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

 

 

 

  ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʠ 

 
 

  ï ʇʦʚʝʨʭʥʦʩʪʠ 

 

 

  ï ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

 

 

  ï ʌʠʣʴʪʨʳ 

 

 

  ï ʆʪʯʝʪʳ  

 
 

  ï ʕʣʝʤʝʥʪʳ ʣʠʩʪʦʚʦʛʦ ʪʝʣʘ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʨʠʚʳʝ ï  

 

 

ʄʘʩʩʠʚʳ ï  

 

 

ʀʟʤʝʨʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ (3D) ï  

 

 

ʉʧʝʮʠʬʠʢʘʮʠʷ ï  

 

 

ʕʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠʷ ï  
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ʈʠʩʫʥʦʢ 1.16. ʇʘʥʝʣʴ ʩʚʦʡʩʪʚ ʠ ʩʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡ 

ʉʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʢʥʘ. ɺ ʥʝʡ 

ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʠ ʟʘʧʨʦʩʳ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ: ʢʨʘʪʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ ʵʣʝʤʝʥʪʝ ʵʢʨʘʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʚʝʜʝʥ ʢʫʨʩʦʨ; ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʚʚʦʜʘ 

ʢʘʢʠʭ ʜʘʥʥʳʭ ʦʞʠʜʘʝʪ ʩʠʩʪʝʤʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ; ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʢʫʱʝʤʫ 

ʜʝʡʩʪʚʠʶ, ʚʳʧʦʣʥʷʝʤʦʤʫ ʩʠʩʪʝʤʦʡ. 

ɼʝʨʝʚʦ ʤʦʜʝʣʠ ï ʵʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʙʦʨʘ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʦʜʝʣʴ. ʂʦʨʥʝʚʦʡ ʦʙʲʝʢʪ ɼʝʨʝʚʘ ï ʩʘʤʘ ʤʦʜʝʣʴ, ʪ.ʝ. ʜʝʪʘʣʴ ʠʣʠ ʩʙʦʨʢʘ. ʇʠʢʪʦʛʨʘʤʤʳ 

ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʪ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ 

ʤʦʜʝʣʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʥʘʭʦʜʠʪʴʩʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʪʳʨʝʭ 

ʢʥʦʧʦʢ: 

¶ ʆʪʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ɼʝʨʝʚʝ: 

1. ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 1.17, ʘ), ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʪʠʧʘʤ, ʦʙʨʘʟʫʷ 

ʨʘʟʜʝʣʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʠʭ ʩʦʟʜʘʥʠʷ; 

2. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 1.17, ʙ), ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠ 
ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʝ ʧʦ ʨʘʟʜʝʣʘʤ, ʘ ʧʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦʩʪʦ ʚ ʧʦʨʷʜʢʝ ʩʦʟʜʘʥʠʷ; 

  

ʈʠʩʫʥʦʢ 1.17. ɼʝʨʝʚʦ ʤʦʜʝʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʇʘʥʝʣʴ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ 
ʇʘʥʝʣʴ ʩʚʦʡʩʪʚ 

ʉʪʨʦʢʘ ʩʦʦʙʱʝʥʠʡ ɺʢʣʘʜʢʠ 

ʘ)                                                                                                 ʙ)  
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¶ ʩʦʩʪʘʚ ɼʝʨʝʚʘ ʤʦʜʝʣʠ (ʨʠʩʫʥʦʢ 1.18) ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʣʝʜʫʝʪ ʦʪʦʙʨʘʞʘʪʴ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ (ʢʥʦʧʢʘ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ); 

¶ ʢʥʦʧʢʘ ʆʪʥʦʰʝʥʠʷ (ʨʠʩʫʥʦʢ 1.19) ʚʢʣʶʯʘʝʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ɼʝʨʝʚʘ 

ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʳʚʘʝʪʩʷ ʠʝʨʘʨʭʠʷ ʦʪʥʦʰʝʥʠʡ ï ʧʦʨʷʜʦʢ ʧʦʜʯʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ; 

  

ʈʠʩʫʥʦʢ 1.18. ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ 

ʩʦʩʪʘʚʘ ɼʝʨʝʚʘ ʤʦʜʝʣʠ 

ʈʠʩʫʥʦʢ 1.19 ʀʝʨʘʨʭʠʷ ʦʪʥʦʰʝʥʠʡ 

ʚʳʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʠ 

¶ ʢʥʦʧʢʘ ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʢʥʦ ɼʝʨʝʚʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʢʥʦ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʨʘʟʜʝʣ, ʚʳʜʝʣʝʥʥʳʡ ʚ ɼʝʨʝʚʝ ʧʝʨʝʜ ʥʘʞʘʪʠʝʤ ʵʪʦʡ ʢʥʦʧʢʠ. 

ɺ ʨʝʞʠʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʢʥʝ ɼʝʨʝʚʘ 

ʤʦʜʝʣʠ ʥʘʭʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʨʠʩʫʥʦʢ 1.20): 



 

44 

 

 

ʈʠʩʫʥʦʢ 1.20. ʕʣʝʤʝʥʪʳ ɼʝʨʝʚʘ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

¶ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʝʪʘʣʠ ï ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ɼʝʨʝʚʘ ʤʦʜʝʣʠ (ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʣ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʤʦʜʝʣʴ). ʅʘʠʤʝʥʦʚʘʥʠʝ çɼʝʪʘʣʴè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʤʝʥʷʪʴ ʥʘ ʨʝʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʜʝʪʘʣʠ, 

ʢʦʪʦʨʦʝ ʧʦʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʷʚʠʪʩʷ ʥʘ ʚʩʝʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʵʪʦʡ ʤʦʜʝʣʴʶ 

ʜʦʢʫʤʝʥʪʘʭ ï ʚ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʧʣʦʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʪ. ʜ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʜʚʘʞʜʳ ʤʝʜʣʝʥʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʥʘʟʚʘʥʠʶ, ʠ ʦʥʦ ʦʪʢʨʦʝʪʩʷ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʥʘʟʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʚʥʝ ʦʢʥʘ 

ɼʝʨʝʚʘ ʤʦʜʝʣʠ. 

¶ ɼʘʣʝʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʣʝʜʫʝʪ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʧʫʥʢʪ ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʪʘʥʜʘʨʪʥʳʝ ʧʣʦʩʢʦʩʪʠ ʠ ʦʩʠ ʧʨʦʝʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʳ 

ʜʣʷ ʢʘʞʜʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʦʛʦ, ʜʦʢʫʤʝʥʪʘ. ʇʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʠ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʝʚʦʟʤʦʞʥʦ ʫʜʘʣʠʪʴ, ʥʦ ʤʦʞʥʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʠʟ 

ʨʘʩʯʝʪʘ. 

¶ ʅʠʞʝ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʵʣʝʤʝʥʪʳ (ʵʩʢʠʟʳ ʠ ʦʧʝʨʘʮʠʠ), ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʚʘʣʦʩʴ ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʝʪʘʣʠ. ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ, ʢʦʪʦʨʳʤ ʦʥʠ ʧʦʣʫʯʝʥʳ. ʅʘʧʨʠʤʝʨ, çʆʧʝʨʘʮʠʷ 
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ʚʨʘʱʝʥʠʷè, çʕʩʢʠʟè ʠ ʪ. ʜ. ʉʣʝʚʘ ʦʪ ʥʘʟʚʘʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʧʠʢʪʦʛʨʘʤʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʪʦʤʫ ʵʣʝʤʝʥʪʫ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʝʪʘʣʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʮʝʣʳʡ ʨʷʜ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ ʠʭ, ʢ ʥʘʟʚʘʥʠʶ 

ʵʣʝʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʙʘʚʣʷʝʪʩʷ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʜʘʥʥʦʛʦ ʪʠʧʘ. 

ʅʘʧʨʠʤʝʨ, çʆʧʝʨʘʮʠʷ ʚʳʜʘʚʣʠʚʘʥʠʷ:1è ʠ çʆʧʝʨʘʮʠʷ ʚʳʜʘʚʣʠʚʘʥʠʷ:2è. ɺ ʩʣʦʞʥʦʡ 

ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʥʘʟʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʛʯʠʪ ʧʦʠʩʢ ʠ ʚʳʙʦʨ 

ʥʝʦʙʭʦʜʠʤʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʦʜʝʣʠ. ʅʘʟʚʘʥʠʷ 

ʦʧʝʨʘʮʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʳʤʠ, ʥʘʧʨʠʤʝʨ, çʆʩʥʦʚʘʥʠʝè, çɹʦʙʳʰʢʘè, çʈʝʙʨʦ 

ʞʝʩʪʢʦʩʪʠè ʠ ʪ. ʜ. ʇʠʢʪʦʛʨʘʤʤʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʘ, ʠʟʤʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

¶ ʇʦʤʠʤʦ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʵʩʢʠʟʦʚ ʚ ɼʝʨʝʚʦ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪʩʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ, ʩʦʟʜʘʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ: ʪʦʯʢʠ, ʦʩʠ ʠ ʧʣʦʩʢʦʩʪʠ. 

ʕʣʝʤʝʥʪʳ ʠ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚʚʝʨʭ ʠ ʚʥʠʟ ʧʦ ɼʝʨʝʚʫ ʤʦʜʝʣʠ, ʧʦʜʭʚʘʪʠʚ 

ʠʭ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʠʟʤʝʥʷʷ ʪʝʤ ʩʘʤʳʤ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ. ɽʩʣʠ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʢʦʨʨʝʢʪʥʦ, ʪʦ ʧʠʢʪʦʛʨʘʤʤʘ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ ʦʪʤʝʪʠʪʩʷ ʢʨʘʩʥʳʤ 

ʬʣʘʞʢʦʤ . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘ ʦʪʨʘʞʝʥʦ ʪʦʣʴʢʦ ʥʘ ʵʢʨʘʥʝ ʠ 

ʥʝ ʧʝʨʝʜʘʥʦ ʚ ʬʘʡʣ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʱʝʣʢʥʠʪʝ ʥʘ ʧʘʥʝʣʠ ɺʠʜ ʢʥʦʧʢʫ ʇʝʨʝʩʪʨʦʠʪʴ. 

ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ: ʚʳʜʘʚʣʠʚʘʥʠʝ, ʚʨʘʱʝʥʠʝ, 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʦʧʝʨʘʮʠʠ ʧʦ ʩʝʯʝʥʠʷʤ. ʅʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʜʝʪʘʣʝʡ 

ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. 

 

AutoCAD 

ʇʝʨʚʳʝ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ AutoCAD, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʦʡ 

Autodesk, ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ 1982 ʛʦʜʫ, ʠ ʩʨʘʟʫ ʞʝ ʧʨʠʚʣʝʢʣʠ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʩʚʦʠʤ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʠ ʫʜʦʙʩʪʚʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ, ʫʯʝʪ ʟʘʤʝʯʘʥʠʡ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʥʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʬʠʨʤ (ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, Microsoft), ʩʜʝʣʘʣʠ AutoCAD ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʥʘ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʝʨʚʳʝ ʚʝʨʩʠʠ AutoCAD ʩʦʜʝʨʞʘʣʠ, ʚ ʦʩʥʦʚʥʦʤ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʦʩʪʦʛʦ 

ʜʚʫʭʤʝʨʥʦʛʦ ʨʠʩʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʜʦʧʦʣʥʷʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʠʩʪʝʤʘ ʩʪʘʣʘ ʦʯʝʥʴ ʫʜʦʙʥʳʤ çʵʣʝʢʪʨʦʥʥʳʤ ʢʫʣʴʤʘʥʦʤè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʪʦʙʨʘʞʘʪʴ ʠʭ ʥʘ 

ʨʘʟʥʳʭ ʚʠʜʦʚʳʭ ʵʢʨʘʥʘʭ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʄʝʭʘʥʠʟʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʠʩʪʘ ʠ 

ʚʠʜʦʚʳʭ ʵʢʨʘʥʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʯʝʨʪʝʞʠ ʩ ʚʠʜʘʤʠ ʠ ʧʨʦʝʢʮʠʷʤʠ 

ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ, ɺ ʩʠʩʪʝʤʝ AutoCAD ʧʦ ʦʜʥʦʡ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ ʯʝʨʪʝʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ.  

AutoCAD ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘʝʪʩʷ ʥʘ 18 ʷʟʳʢʘʭ. ʋʨʦʚʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʚʘʨʴʠʨʫʝʪ 

ʦʪ ʧʦʣʥʦʡ ʘʜʘʧʪʘʮʠʠ ʜʦ ʧʝʨʝʚʦʜʘ ʪʦʣʴʢʦ ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʪʫʜʝʥʯʝʩʢʠʝ ʚʝʨʩʠʠ AutoCAD, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʙʝʩʧʣʘʪʥʦʡ 

ʟʘʛʨʫʟʢʠ ʩ ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Autodesk. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʩʪʫʜʝʥʯʝʩʢʘʷ 

ʚʝʨʩʠʷ AutoCAD ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʣʥʦʡ, ʟʘ ʦʜʥʠʤ ʠʩʢʣʶʯʝʥʠʝʤ: DWG-ʬʘʡʣʳ, 

ʩʦʟʜʘʥʥʳʝ ʠʣʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʝ ʚ ʥʝʡ, ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʤʝʪʢʫ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

educational flag), ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ ʥʘ ʚʩʝʭ ʚʠʜʘʭ, ʧʨʠ ʧʝʯʘʪʠ ʬʘʡʣʘ (ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʠʟ ʢʘʢʦʡ ʚʝʨʩʠʠ ï ʩʪʫʜʝʥʯʝʩʢʦʡ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ï 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʯʘʪʴ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ AutoCAD: 
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- AutoCAD Architecture ï ʚʝʨʩʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ 

ʩʦʜʝʨʞʘʱʘʷ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʯʝʨʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʚʳʧʫʩʢʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

- AutoCAD Electrical ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʠ ʥʘʣʠʯʠʝʤ 

ʦʙʰʠʨʥʳʭ ʙʠʙʣʠʦʪʝʢ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. 

- AutoCAD Civil 3D ï ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʛʝʥʧʣʘʥʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, AutoCAD 

Civil 3D ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʚʠʜʳ ʨʘʙʦʪ, ʢʘʢ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʙʦʨʘ 

ʧʦʜʭʦʜʷʱʝʡ ʩʪʨʦʡʧʣʦʱʘʜʢʠ, ʘʥʘʣʠʟ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʣʶʜʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʤʝʪʳ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʦʙʲʸʤʦʚ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. 

- AutoCAD MEP ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ 

ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʩʠʩʪʝʤ ʩʘʥʪʝʭʥʠʢʠ ʠ ʢʘʥʘʣʠʟʘʮʠʠ, ʦʪʦʧʣʝʥʠʷ ʠ 

ʚʝʥʪʠʣʷʮʠʠ, ʵʣʝʢʪʨʠʢʠ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʘʣʠʟʦʚʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʦʡ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʠʝ ʯʝʨʪʝʞʝʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʥʘ ʝʸ ʦʩʥʦʚʝ. 

- AutoCAD Map 3D ʩʦʟʜʘʥ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʟʝʤʣʝ- ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʥʫʶ ʠ ɻʀʉ-ʠʥʬʦʨʤʘʮʠʶ. 

- AutoCAD Raster Design ï ʧʨʦʛʨʘʤʤʘ ʚʝʢʪʦʨʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʦʧʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʤʚʦʣʦʚ (OCR). 

- AutoCAD Structural Detailing ï ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʘ 

ʩʪʘʣʴʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʪʝʭʥʦʣʦʛʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ. ɹʘʟʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʙʘʣʢʠ, ʢʦʣʦʥʥʳ, 

ʧʣʘʩʪʠʥʳ ʠ ʘʨʤʘʪʫʨʥʳʝ ʩʪʝʨʞʥʠ ʠ ʜʨ. 

- AutoCAD Ecscad ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʘʤ-ʵʣʝʢʪʨʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʩʭʝʤʳ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʮʝʥʘʨʠʝʚ ʠ ʙʠʙʣʠʦʪʝʢ ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʡ. 

- AutoCAD Mechanical ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʠʙʣʠʦʪʝʢ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʙʦʣʝʝ 700 ʪʳʩʷʯ ʵʣʝʤʝʥʪʦʚ), 

ʛʝʥʝʨʘʪʦʨʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʘʩʯʸʪʥʳʭ ʤʦʜʫʣʝʡ, ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʜʘʯ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. 

- AutoCAD P&ID ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʭʝʤ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʂʀʇ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

- AutoCAD Plant 3D ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. ɺ AutoCAD Plant 3D ʠʥʪʝʛʨʠʨʦʚʘʥ AutoCAD P&ID. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʝ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʩ ʵʣʝʤʝʥʪʘʤʠ ʝʝ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʙʘʟʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ AutoCAD  ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ: ʚʚʦʜ ʢʦʤʘʥʜ, ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ ʯʝʨʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ʅʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ, ʘ ʪʘʢ ʞʝ ʟʘʤʝʱʘʶʪ ʜʨʫʛ 

ʜʨʫʛʘ. 

ɺ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʩʧʦʣʦʞʝʥʦ çʆʢʥʦ ʧʦʠʩʢʦʚʦʛʦ ʙʨʘʫʟʝʨʘè (ʨʠʩʫʥʦʢ 1.21). 

 
ʈʠʩʫʥʦʢ 1.21. ʆʢʥʦ ʧʦʠʩʢʦʚʦʛʦ ʙʨʘʫʟʝʨʘ 

ɺ ʜʘʥʥʦʝ ʦʢʥʦ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʟʘʧʨʦʩ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʤʫ ʚʦʧʨʦʩʫ ʬʫʥʢʮʠʦʥʘʣʘ 

ʧʨʦʛʨʘʤʤʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʩʧʨʘʚʢʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʫʧ 

ʚ ʠʥʪʝʨʥʝʪ, ʪ.ʢ. ʩʧʨʘʚʢʘ ʟʘʛʨʫʞʘʝʪʩʷ ʩ ʩʝʨʚʝʨʘ Autodesk. ɽʩʣʠ ʥʝʪ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ, ʪʦ  

https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/BIM
https://ru.wikipedia.org/wiki/BIM
https://ru.wikipedia.org/wiki/BIM
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ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʣʦʢʘʣʴʥʫʶ ʩʧʨʘʚʢʫ, ʥʘʞʘʚ ʥʘ ʩʪʨʝʣʢʫ ʨʷʜʦʤ ʩ ʚʦʧʨʦʩʦʤ, ʟʘʪʝʤ ʟʘʛʨʫʟʠʪʴ 

ʘʚʪʦʥʦʤʥʫʶ ʩʧʨʘʚʢʫ. 

1. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ʩʪʨʦʢʘ çɿʘʛʦʣʦʚʦʢè, ʚ ʢʦʪʦʨʦʡ 

ʦʪʨʘʞʘʝʪʩʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ (ʥʘʧʨʠʤʝʨ ɸutoCAD 2020), ʠʤʷ ʠ ʥʦʤʝʨ ʯʝʨʪʝʞʘ (ʨʠʩʫʥʦʢ 

13). ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪ ʠʤʷ çʏʝʨʪʝʞè ʠ ʥʦʤʝʨ ç1è ʩ ʨʘʩʰʠʨʝʥʠʝʤ dwg. 

ʈʠʩʫʥʦʢ 1.22. ʉʪʨʦʢʘ ɿʘʛʦʣʦʚʦʢ 

2. ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʦʜ ʢʥʦʧʢʦʡ ʩ ʧʠʢʪʦʛʨʘʤʤʦʡ ɸ ʨʘʩʧʦʣʘʛʘʝʪʩʷ çʄʝʥʶ 

ʧʨʠʣʦʞʝʥʠʡè (ʨʠʩʫʥʦʢ 14), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ. ɺ ʥʝʤ ʩʦʜʝʨʞʘʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ, ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ Windows, ʠʥʩʪʨʫʤʝʥʪʳ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ʩʧʠʩʦʢ ʠʟ ʧʦʩʣʝʜʥʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʣʠ, ʫ ʵʪʦʛʦ ʩʧʠʩʢʘ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ: ʤʝʣʢʠʝ, ʢʨʫʧʥʳʝ ʟʥʘʯʢʠ, ʤʘʣʳʝ ʠ ʙʦʣʴʰʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʠʜʝʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ, ʪʦ ʥʫʞʥʦ ʥʘʚʝʩʪʠ 

ʢʫʨʩʦʨ ʥʘ ʬʘʡʣ ʠ ʧʦʷʚʠʪʩʷ ʦʢʦʰʢʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʨʝʞʠʤ 

ʦʪʢʨʳʪʳʭ ʜʦʢʫʤʝʥʪʦʚ 

 
ʈʠʩʫʥʦʢ 1.23. ʄʝʥʶ ʧʨʠʣʦʞʝʥʠʡ 

3. ʈʷʜʦʤ ʩ ʄʝʥʶ ʧʨʠʣʦʞʝʥʠʡ ʥʘʭʦʜʠʪʩʷ çʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘè (ʨʠʩʫʥʦʢ 

1.24). ʅʘ ʵʪʫ ʧʘʥʝʣʴ ʤʦʞʥʦ ʚʳʥʦʩʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. 

ɼʘʥʥʦʝ ʤʝʥʶ ʤʦʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʢʘʢ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ, ʪʘʢ ʠ ʧʦʜ ʃʝʥʪʦʡ ʤʝʥʶ.  

 
ʈʠʩʫʥʦʢ 1.24. ʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ 

4. ʎʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʝʪʩʷ çɻʨʘʬʠʯʝʩʢʠʤ 

ʵʢʨʘʥʦʤè, ʚ ʥʝʡ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʧʦʩʪʨʦʝʥʠʷ. ʅʘ ʛʨʘʬʠʯʝʩʢʦʤ ʵʢʨʘʥʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʧʝʨʝʢʨʝʩʪʴʷ ʠ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ: ʧʨʠʚʷʟʢʫ ʢ ʦʙʲʝʢʪʘʤ, ʟʘʜʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʚʳʭʦʜʝ ʟʘ 

ʛʨʘʥʠʮʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ ʫʢʘʟʘʪʝʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʚʳʯʥʳʡ ʚʠʜ. 

5. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʚʠʜʘʤʠ ʚʢʣʘʜʦʢ: çʄʦʜʝʣʴè ʠ 

çʃʠʩʪèr.  ɺʦ ʚʢʣʘʜʢʝ çʄʦʜʝʣʴè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʪʷʪ, ʘ çʃʠʩʪʳè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʝʯʘʪʠ (ʨʠʩʫʥʦʢ 1.25). ʇʦ ʫʤʦʣʯʘʥʠʶ ʘʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʚʢʣʘʜʢʘ ʄʦʜʝʣʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʝʥʦ ʜʚʫʭ- ʠʣʠ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʜʝʣʠ. ʇʨʠ ʱʝʣʯʢʝ ʥʘ 

ʢʘʢʫʶ-ʣʠʙʦ ʠʟ ʚʢʣʘʜʦʢ ʃʠʩʪ (ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ ç+è), ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʣʠʩʪʘ.  
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ʈʠʩʫʥʦʢ 1.25. ʇʝʨʝʭʦʜ ʩ ʚʢʣʘʜʢʠ ʤʦʜʝʣʴ ʥʘ ʣʠʩʪʳ 

6. ɺʥʠʟʫ ɻʨʘʬʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ çʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘè (ʨʠʩʫʥʦʢ 1.26), 

ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʷʤʦʛʦ ʚʚʦʜʘ ʢʦʤʘʥʜ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ 

ʠʥʩʪʨʫʤʝʥʪ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʟʳʚʘʪʴ ʤʝʥʶ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʨʷʤʫʶ ʚʧʠʩʘʪʴ ʝʛʦ ʚ 

ʢʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ ʠ ʥʘʞʘʪʴ Enter. 

 
ʈʠʩʫʥʦʢ 1.26. ʂʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ 

7. çʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪè (ʨʠʩʫʥʦʢ 1.27) ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʜʠʪʴ ʧʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ ʠ 

ʦʙʲʝʢʪʦʚ. ʉʫʱʝʩʪʚʫʶʪ 2 ʚʘʨʠʘʥʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʦʨʘ: ʜʠʥʘʤʠʯʝʩʢʠʡ ʠ 

ʩʪʘʪʠʯʝʩʢʠʡ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʠʢʪʦʛʨʘʤʤʫ, ʢʦʦʨʜʠʥʘʪʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʷʨʢʠʤʠ, ʠ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʢʫʨʩʦʨʘ ʧʦʢʘʟʳʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʝʛʦ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ, 

ʩʪʨʦʢʘ ʢʦʦʨʜʠʥʘʪ ʪʫʩʢʥʝʝʪ ʠ ʧʦʢʘʟʳʚʘʝʪ ʢʦʦʨʜʠʥʘʪʳ ʪʦʣʴʢʦ ʧʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʣʘʚʠʰʠ 

ʤʳʰʠ. ɺ ʮʝʥʪʨʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʫʢʘʟʘʪʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʇʉʂ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʧʨʦʛʨʘʤʤʝ 

AutoCAD ʠʩʧʦʣʴʟʫʝʪʩʷ ʄʉʂ ï ʄʠʨʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ (World Coordinate System, 

WCS). ɽʝ ʫʢʘʟʘʪʝʣʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;0;0). 

 
ʈʠʩʫʥʦʢ 1.27. ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ 

8. ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ ɸʚʪʦʢʘʜ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʚʠʜʝ çʃʝʥʪèr (ʨʠʩʫʥʦʢ 1.28), 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʢʣʘʜʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ çʊʝʤʘʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠè. ʅʘ ʢʘʞʜʦʡ 

ʧʘʥʝʣʠ ʩʦʙʨʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʭʦʞʠʝ ʧʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ.  

ʅʘʧʨʠʤʝʨ, ʥʘ ʚʢʣʘʜʢʝ çɻʣʘʚʥʘʷè ʧʦʜ ʧʘʥʝʣʴʶ çʈʠʩʦʚʘʥʠʝè ʩʦʙʨʘʥʳ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʠʤʠʪʠʚʦʚ. 

ʈʠʩʫʥʦʢ 1.28. ʃʝʥʪʘ 

9. AutoCAD ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʈʠʩʦʚʘʥʠʝ ʠ ʘʥʥʦʪʘʮʠʠ, 

ʆʩʥʦʚʳ 3D, 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʆʩʥʦʚʳ 3D ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʳʭ ʪʝʣ ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʘ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʠʪ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʢ ʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʘʢ ʠ ʦʙʲʝʢʪʳ 2D-ʨʠʩʦʚʘʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ AutoCAD ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʠʩʦʚʘʥʠʝ ʠ ʘʥʥʦʪʘʮʠʠ. ɼʦʩʪʫʧ ʢ ʚʳʙʦʨʫ ʪʠʧʘ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʯʝʨʝʟ:  

9.1. ʇʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ (ʨʠʩʫʥʦʢ 1.29).  
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ʈʠʩʫʥʦʢ 1.29. ɺʳʙʦʨ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ʧʘʥʝʣʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ 

10.2. ʉʪʨʦʢʫ ʩʦʩʪʦʷʥʠʷ (ʨʝʞʠʤʦʚ), ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚʥʠʟʫ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ, 

ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ʚ ʚʠʜʝ ʰʘʨʥʠʨʘ (ʨʠʩʫʥʦʢ 1.30). 

 
ʈʠʩʫʥʦʢ 1.30. ɺʳʙʦʨ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ʩʪʘʪʫʩʥʫʶ ʩʪʨʦʢʫ 

10.3. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ Shift ʠ ʢʦʣʝʩʠʢʘ ʤʳʰʠ, ʘ ʟʘʪʝʤʤ ʚʚʦʜʘ 

ʯʝʨʝʟ ʂʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ ʥʘʟʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

ɸʜʘʧʪʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ AutoCAD ʧʦʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʝʨʝʭʦʜ ʥʘ ʧʘʥʝʣʴ ʋʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʋɸʕʇʀ) ʚ ʜʘʥʥʦʤ ʧʨʦʛʨʘʤʥʦʤ ʧʨʦʜʫʢʪʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ: 

3.1. ʏʝʨʝʟ ʚʢʣʘʜʢʫ ʣʝʥʪʳ ʋʧʨʘʚʣʝʥʠʝ (ʨʠʩʫʥʦʢ 1.31). 

 
 

ʈʠʩʫʥʦʢ 1.31. ʇʝʨʝʭʦʜ ʥʘ ʧʘʥʝʣʴ ʋɸʕʇʀ ʯʝʨʝʟ ʚʢʣʘʜʢʫ ʣʝʥʪʳ ʋʧʨʘʚʣʝʥʠʝ 

 


