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ɺɺɽɼɽʅʀɽ 

 

ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʉʝʛʦʜʥʷ ʦʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʩʬʝʨʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʢʠʥʝʤʘʪʦʛʨʘ-

ʬʠʠ. ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʙʫʜʫ-

ʱʝʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʦʙʲʝʤʥʦʤ ʬʦʨʤʘʪʝ. ɺʘʞ-

ʥʫʶ ʨʦʣʴ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʟʝʥʪʘ-

ʮʠʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ 3D ʧʝʯʘʪʠ, ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝ-

ʨʝʰʣʦ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʩʪʘʣʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʢʘʢ ʥʠʢʦʛʜʘ. ʂʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʫʞʝ ʤʦʞʝʪ ʥʘʧʝʯʘʪʘʪʴ ʥʘʨʠʩʦʚʘʥʥʳʡ ʠʤ ʩʘʤʠʤ ʠʣʠ ʟʘʛʨʫʞʝʥ-

ʥʳʡ ʠʟ ʠʥʪʝʨʥʝʪʘ ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ, ʙʫʜʴ ʪʦ ʜʠʟʘʡʥʝʨʩʢʘʷ ʤʦʜʝʣʴ 

ʠʣʠ ʧʝʨʩʦʥʘʞ ʣʶʙʠʤʦʛʦ ʤʫʣʴʪʬʠʣʴʤʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʚʩʝ ʨʘʟʙʠʨʘ-

ʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʤʝʶʪ ʩʦʟʜʘʚʘʪʴ 

ʦʙʲʝʤʥʳʝ ʦʙʲʝʢʪʳ. ʆʪʩʶʜʘ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʨʦʬʝʩʩʠʠ ʚ ʦʙʣʘʩʪʠ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʨʦʩʣʘ ʚ ʨʘʟʳ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ.  

ɺ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ-

ʩʚʦʝʤʫ ʠʥʪʝʨʝʩʥʦ ʠ ʪʨʝʙʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʰʝʡ ʞʠʟʥʠ, ʪʘʢʠʭ 

ʢʘʢ ʬʠʣʴʤʳ, ʠʛʨʳ, ʘʨʭʠʪʝʢʪʫʨʘ, ʜʠʟʘʡʥ ʠ ʪ.ʜ.  

ʇʝʨʚʳʤ ʠ ʩʘʤʳʤ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʨʝʭʤʝʨ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪʩʷ ʩʦʟʜʘ-

ʥʠʝʤ ʤʦʜʝʣʝʡ. ʆʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ 

ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʞʝʣʘʶʱʠʭ ʟʘʥʷʪʴ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʩʚʦʸ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ï ʥʘʣʠʯʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʤʫ ʨʠʩʦʚʘʥʠʶ.  

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʉʧʝʮʠʘʣʠʩʪ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʝʪʩʷ ʨʘʩʢʨʘʩʢʦʡ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣ ʩʧʝʮʠʘ-

ʣʠʩʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. ʏʘʱʝ ʚʩʝʛʦ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʟʘ-

ʥʠʤʘʝʪʩʷ ʠ ʪʝʤ ʠ ʜʨʫʛʠʤ, ʥʦ ʚ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʷʭ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʵʪʠ ʜʦʣʞʥʦʩʪʠ ʨʘʟʜʝʣʷʶʪ. ʊʫʪ ʥʝʦʙʭʦʜʠʤʳ ʭʦʨʦʰʠʝ 
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ʟʥʘʥʠʷ ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, Adobe 

Photoshop.  

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʚʠʟʫʘʣʠʟʘʪʦʨʳ. ʕʪʠ ʣʶʜʠ ʜʦʙʠʚʘʶʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʦʡ ʢʘʨʪʠʥʢʠ. ɼʝʣʘʶʪ ʦʥʠ ʵʪʦ, ʠʩʧʦʣʴʟʫʷ ʚʩʪʨʦʝʥ-

ʥʳʝ ʠʣʠ ʩʪʦʨʦʥʥʠʝ ʧʨʦʛʨʘʤʤʳ.  

ʏʝʪʚʸʨʪʦʝ ʠ ʩʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʜʝ-

ʣʘʪʴ ʚʠʜʝʦʨʦʣʠʢʠ ï ʘʥʠʤʘʪʦʨʳ. ɸʥʠʤʘʪʦʨʳ - ɻ ʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚ-

ʣʷʶʪ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʜʚʠʛʘʪʴʩʷ. ʆʥʠ ʩʦʟʜʘʶʪ ʘʥʠʤʘʮʠʦʥʥʳʝ ʨʦʣʠʢʠ, 

ʜʝʣʘʶʪ ʩʧʝʮʵʬʬʝʢʪʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʦ ʫ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ ʝʩʪʴ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʥʜʠʜʘʪʘʤ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʟʥʘʥʠʝ ʬʠʟʠʢʠ ʦʙʲʝʢʪʦʚ ʠ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ. ʉʣʦʞʥʝʝ ʚʩʝʛʦ ʟʘʩʪʘʚʠʪʴ 

ʟʨʠʪʝʣʷ ʧʦʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʚʩʸ çʥʘʩʪʦʷʱʝʝè: ʣʶʜʠ ʜʚʠʛʘʶʪʩʷ ʝʩʪʝ-

ʩʪʚʝʥʥʦ, ʘ ʥʝ ʢʘʢ ʨʦʙʦʪʳ, ʧʫʣʠ çʨʝʘʣʴʥʦè ʨʘʟʥʦʩʷʪ ʦʙʲʝʢʪʳ ʚ ʢʣʦʯʴʷ, ʘ 

ʥʝ ʦʪʩʢʘʢʠʚʘʶʪ ʦʪ ʥʠʭ ʢʘʢ ʤʷʯʠʢʠ, ʩʪʝʢʣʦ çʨʝʘʣʴʥʦè ʨʘʟʙʠʚʘʝʪʩʷ ʠ ʪ.ʜ. 

ʋʢʘʞʝʤ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦ-

ʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩʮʝʥʳ (ʦʙʲʝʢʪʘ). 

 

ʌʦʪʦʨʝʘʣʠʩʪʠʯʥʦʩʪʴ 

ʇʨʦʝʢʪʠʨʦʚʱʠʢ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ï ʵʪʦ ʧʦʯʪʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʡ ʭʫʜʦʞʥʠʢ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 

ʩʮʝʥʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʦʡ 

ʠ ʦʢʨʫʞʝʥʠʝʤ. ɿʜʝʩʴ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʬʦʨʤʠʨʫʝʤʦʡ ʩʮʝʥʳ.  ʆʙʨʘʟʮʳ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʭ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʝʱʝ ʜʦ 

ʥʘʯʘʣʘ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ. 

ʂʨʦʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʪʫʨʘʣʴʥʦʩʪʠ, ʠʜʝʥʪʠʯʥʦʩʪʠ, ʨʝʘʣʠʩʪʠʯʥʦ-

ʩʪʠ ʧʦʠʩʢ ʫʜʘʯʥʳʭ ʧʨʠʤʝʨʦʚ ʠʟ ʞʠʟʥʠ ʨʘʩʰʠʨʷʝʪ ʚʠʜʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ 

ʠ, ʚʦʟʤʦʞʥʦ, ʧʦʜʘʨʠʪ ʚʜʦʭʥʦʚʝʥʠʝ ʠ ʩʪʠʤʫʣ ʚ ʨʘʙʦʪʝ. 

 

ɻʨʘʤʦʪʥʳʡ ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ 

ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʠʨʘ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʦʙʝʩʧʝʯʝʥʠʷ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭ-

ʤʝʨʥʦʡ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʴʶ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪ ʚ 3D, ʩʦʦʪʥʝʩʠʪʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ 

ʧʦʤʦʞʝʪ ʠʟʥʘʯʘʣʴʥʦ ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʧʣʘʪʴʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, 

ʪʦ ʚ 3ds Max ʩʣʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʨʘʟʚʝʨʪʢʫ ʠ ʥʘʣʦʞʠʪʴ ʢʦʨʨʝʢʪʥʦ ʪʨʝ-

ʙʫʝʤʫʶ ʪʝʢʩʪʫʨʫ ʥʘ çʯʝʨʪʸʞè ʧʣʘʪʴʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʷʪʴ ʚ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʛʜʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʤʝʶʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ.  

ʉʣʦʞʥʳʝ ʧʨʦʝʢʪʳ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʪʨʫʜʘ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ.  ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʤʝʪʴ 

ʜʣʷ ʵʪʠʭ ʨʘʙʦʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ɿʘʢʘ-

ʟʘʥʥʳʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʚ ʩʨʦʢ, ʧʦʵʪʦʤʫ 

ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʟʥʘʯʘʣʴʥʦ ʨʘʙʦʪʘʪʴ ʩ ʧʦʜʭʦʜʷʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ. 

ʅʘ ʩʝʛʦʜʥʷ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ.  ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ, ʩʦʛʣʘʩʥʦ ʪʝʤ ʟʘʜʘʯʘʤ, ʥʘ ʢʦʪʦʨʳʝ ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ: 

- ʤʘʢʩʠʤʘʣʴʥʦ ʜʝʪʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʬʘʢʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 3D ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ (3ds Max 

Autodesk); 

- ʤʘʢʩʠʤʘʣʴʥʦ ʜʝʪʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ 3D ʤʦ-

ʜʝʣʝʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʨʘʩʯʝʪʘʤʠ ʥʘʛʨʫʟʦʢ ʠ ʨʘʟʤʝ-

ʨʦʚ (BIM Building Information Modeling ʚ Autodesk Revit); 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʤʦʜʝʣʝʡ ʚ ʢʠʥʦʠʥʜʫʩʪʨʠʠ ʠ ʠʛ-

ʨʘʭ (Maya Autodesk); 

- ʮʠʬʨʦʚʦʡ ʩʢʫʣʴʧʪʠʥʛ (ZBrush, Mudbox). 

ʇʨʦʮʝʜʫʨʳ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʩʮʝʥʳ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʕɺʄ, ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ:  
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- ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ; 

- ʰʝʡʜʠʥʛʘ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʛʦʪʦʚʳʝ ʤʦʜʝʣʠ; 

- ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʏʪʦʙʳ ʛʨʘʤʦʪʥʦ ʚʳʙʨʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʥʦʮʝʥʥʦʝ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ 

ʚʩʝʭ ʵʪʘʧʦʚ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʘ, ʯʪʦʙʳ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʠʪʴ ʚʳʩʰʝʝ ʢʘʯʝʩʪʚʦ. 

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʠʪʴ ʯʝʨʪʝʞʠ ʠ ʪʨʝʭʤʝʨʥʫʶ 

ʤʦʜʝʣʴ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ:  

- 3ds Max; 

- AutoCAD; 

- Adobe Photoshop.  

ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʘʪ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʝʥʜʝʨʠʥʛʘ ʠ 

ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʩʜʘʯʠ ʨʘʙʦʪʳ ʟʘʢʘʟʯʠʢʫ. 

ɺ ʧʨʦʛʨʘʤʤʝ Autodesk AutoCAD ʯʝʨʪʠʪʩʷ 2D ʧʣʘʥ ʦʙʲʝʢʪʘ ʠʣʠ 

ʟʜʘʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʩ ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʨʘʟʤʝʨʦʚ.    

ʂʦʛʜʘ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ. ʕʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʣʘʛʠʥ - ʨʘʩʰʠʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʷʟʘʥʦ ʧʦʣ-

ʥʦʩʪʴʶ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʢʘʯʝʩʪʚʫ ʚʠʟʫ-

ʘʣʠʟʘʮʠʠ ʠ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʝʥʜʝʨʦʚ. 

 

ʅʘʯʠʥʘʪʴ ʩ 2D 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʪʨʝʭʤʝʨʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʜʝʪʘʣʴʥʳʝ ʯʝʨʪʝʞʠ. ʅʘʧʨʠʤʝʨ, ʵʪʦʪ ʵʪʘʧ ʦʙʷʟʘʪʝ-

ʣʝʥ ʧʝʨʝʜ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɿʜʘʥʠʷ ʠʟʥʘ-

ʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚ ʬʦʨʤʘʪʝ ʜʚʫʭʤʝʨʥʳʭ ʯʝʨʪʝʞʝʡ ʩ ʨʘʟʤʝʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʪʨʝʭʤʝʨ-

ʥʦʡ ʛʨʘʬʠʢʦʡ. ʊʘʢʦʡ ʧʦʨʷʜʦʢ ʧʦʜʛʦʪʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ 

ʠ ʥʝʪʦʯʥʦʩʪʝʡ. 
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ʀʤʧʦʨʪʠʨʦʚʘʚ ʯʝʨʪʝʞʠ ʜʚʫʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ 

ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʥʘʩʪʨʘʠʚʘʝʪ ʧʘʧʢʫ 

ʧʨʦʝʢʪʘ ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʪʝʢʫʱʝʝ ʥʘʟʚʘʥʠʝ. ɺ ʧʘʧʢʝ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʩʦʭʨʘ-

ʥʷʪʴʩʷ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʬʘʡʣʘ, ʠʟʤʝʥʝʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʠʙʣʠʦ-

ʪʝʢʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʪʝʢʩʪʫʨʘʤʠ, ʪʝʢʩʪʫʨʳ ʥʦʚʳʭ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤ-

ʤʦʡ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʮʝʥʳ ʜʣʷ ʧʨʦʝʢʪʘ. ʊʘʢʦʡ ʧʦʨʷʜʦʢ 

ʫʯʝʪʘ ʬʘʡʣʦʚ ʚʳʧʦʣʥʷʶʪ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʨʸʭʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʧʨʦʧʠʩʳʚʘʶʪ ʧʫʪʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʜʠʩʢʘʭ ʢʦʤʧʴʶ-

ʪʝʨʘ.  ʀʟʤʝʥʝʥʠʝ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʪʝʢʩʪʫʨ ʠʣʠ ʜʨʫʛʠʭ ʬʘʡʣʦʚ ʧʨʦ-

ʝʢʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʠʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ. ʊʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʫʪʝʡ ʧʦʠʩʢʘ ʠ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʢʩʪʫʨ ʠ 

ʬʘʡʣʦʚ. 

 

ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʯʝʪʳʨʝʭ ʧʨʦʝʢʮʠʷʭ 

ʕʪʠ ʧʨʦʝʢʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʯʫʶ ʩʨʝʜʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʘʚʠʛʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʟʨʘʙʦʪʘʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʧʨʦʝʢʮʠʷʤʠ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʶ ʧʨʦʛʨʘʤʤʳ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 3D ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʤʠʪʠʚʳ. ʇʨʠʤʠʪʠʚʳ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʧʨʦ-

ʩʪʳʭ ʬʦʨʤ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʩʬʝʨʘ ʠ ʪ.ʜ.). ʅʘʙʦʨ ʧʨʠʤʠʪʠʚʦʚ ʚ ʧʨʦ-

ʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝ-

ʣʝʡ. ʊʘʢʞʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʠʬʠʢʘʪʦʨʳ ï ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʧʨʦʩʪʳʭ ʬʦʨʤ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʚʳʙʠʨʘʝʪʩʷ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ. ʇʨʠʤʝʥʷʷ ʤʦʜʠʬʠʢʘʪʦʨʳ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʢʦʥʥʳʝ 

ʠ ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ ʚ ʩʪʝʥʘʭ. ʈʘʙʦʪʘ ʩ ʥʫʞʥʳʤʠ ʧʨʦʩʪʳʤʠ ʬʦʨʤʘʤʠ, ʘ 

ʪʘʢʞʝ ʠʭ ʤʦʜʠʬʠʢʘʮʠʷ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝ-

ʣʝʡ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʟʘʣʦʞʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ çʧʨʦʜʚʠʥʫʪʦʛʦè ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʯʠʪʘʝʪʩʷ ʧʦʣʠʛʦʥʘʣʴʥʦʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʚʝʨʰʠʥʳ, ʨʝʙʨʘ ʠ ʧʦʣʠʛʦʥʳ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʝ ʣʶʙʦʛʦ ʧʨʠʤʠʪʠʚʘ ʠ ʧʨʠʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʳ ʤʦ-

ʜʝʣʠ. ɺʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʜʝʡʩʪʚʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʧʨʘ-

ʚʠʣ ʧʨʦʛʨʘʤʤʳ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʨʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʙʝʨ ð ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʩʝʪʢʘ ʩ ʯʝʪʳʨʴʤʷ ʪʦʯʢʘʤʠ ʫ ʢʘʞʜʦʛʦ ʧʦʣʠʛʦʥʘ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʠʪʠʚʦʚ 

(ʩʪʝʥʳ + ʧʦʣ + ʧʦʪʦʣʦʢ) ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʶʪʩʷ ʪʦʯʢʠ ʠʭ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ. ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ ʚʝʨʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ çʩʢʣʝʠʪʴè ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʢʦʤʘʥʜʦʡ.  ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʘʷ ʤʝʩʪʘ ʩʪʳʢʘ, ʜʦʙʠʚʘʶʪʩʷ 

ʪʦʯʥʦʛʦ ʢʘʩʘʥʠʷ ʧʦʣʠʛʦʥʦʚ. ʊʘʢ ʧʦʣʫʯʘʝʪʩʷ ʝʜʠʥʘʷ, ʤʦʥʦʣʠʪʥʘʷ ʤʦ-

ʜʝʣʴ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ çʱʝʣʝʡè ʠ ʧʨʦʯʠʭ ʜʝʬʝʢʪʦʚ. 

 

ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʪʨʝʭʤʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʥʠʤʘʝʪ ʚʠʟʫʘʣʠʟʘ-

ʮʠʷ - ʧʦʣʫʯʝʥʠʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʢʘʨʪʠʥʢʠ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʨʝʥʜʝʨ (ʘʥʣ. 

ʛʣʘʛʦʣ render ï ʧʨʝʜʩʪʘʚʣʷʪʴ, ʦʪʦʙʨʘʞʘʪʴ, ʘʥʛʣ. rendering ðʚʠʟʫʘʣʠʟʘ-

ʮʠʷ). 

ɼʣʷ ʨʝʥʜʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʏʘʩʪʴ 

ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʰʪʘʪʥʳʤʠ ʚ 3D ʧʨʦʛʨʘʤʤʘʭ. ʋʩʧʝʭʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʜʦʙʠʣʠʩʴ ʪʘʢʞʝ ʠ ʩʪʦʨʦʥʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʝʥʜʝʨ ʧʨʦʛʨʘʤʤ.  

ɺʠʟʫʘʣʠʟʘʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʥʘʩʪʨʘʠʚʘʝʪ ʢʘʤʝʨʫ ʧʦʜ ʟʘʜʘʥʥʳʡ 

ʨʘʢʫʨʩ. ɽʩʣʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʣʘʥʜʰʘʬʪʥʳʡ ʧʨʦʝʢʪ, ʪʦ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʤʝʨ (ʦʙʱʠʡ ʧʣʘʥ ʩ ʧʪʠʯʴʝʛʦ ʧʦʣʝʪʘ ʠʣʠ ʚʠʜ ʥʘ ʚʭʦʜ-

ʥʫʶ ʛʨʫʧʧʫ). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ 

ʩʮʝʥʳ. 

ʂʨʦʤʝ ʦʩʚʝʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʨʘʟʤʝʨ ʢʘʜʨʘ ʬʠʥʘʣʴʥʦʡ 

ʢʘʨʪʠʥʢʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʧʝʯʘʪʴ ʟʘʜʘʝʪʩʷ 

ʨʘʟʤʝʨ ʙʫʤʘʛʠ (ɸ1, ɸ2, ɸ3, ɸ4). ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʥʘʯʘʣʘ 
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ʚ ʩʝʨʦʤ ʮʚʝʪʝ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʦʩʚʝʱʝʥʠʷ. ɽʩʣʠ ʦʩʚʝʱʝʥʠʝ ʩʮʝʥʳ ʚʳ-

ʧʦʣʥʝʥʦ HDR ʢʘʨʪʘʤʠ ʠ ʩʦʣʥʮʝʤ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʠʪʴ ʠʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʘʜʝʥʠʷ ʪʝʥʝʡ. ʉʘʤʳʝ ʧʨʦʩʪʳʝ ʚ ʧʣʘʥʝ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ï ʵʪʦ ʩʪʘʪʠʯʝʩʢʠʝ ʩʮʝʥʳ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʴʝʨ ʠʣʠ ʵʢʩʪʝʨʴʝʨ. 

 ʄʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʝʪ ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʥʠʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥ. ɿʘʢʦʥʯʠʚ ʨʘʩʯʸʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʩʪʦʙʨʘʙʦʪʢʘ ʧʦʣʫ-

ʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʣʫʯʰʠʤʠ ʜʣʷ ʨʝʥ-

ʜʝʨʠʥʛʘ: Iray, V-Ray, Arion, Oktane, Corona, mental ray ʠ Arnold. ɺʩʝ ʦʥʠ 

ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʜʨʫʞʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʪʦʨʫ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʠʪʴ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʨʘʩ-

ʯʝʪ.  

ʊʝʭʥʦʣʦʛʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ.                            

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Corona ʚʤʝʩʪʝ ʩ Chaos Group ʚʳʧʫʩʪʠʣʘ ʤʦʜʝʣʴ 

ʧʨʦʛʨʘʤʤʳ ʟʘ ʥʦʤʝʨʦʤ 6. ɿʘ ʵʪʦ ʚʨʝʤʷ ʚ ʝʝ ʩʦʩʪʘʚʝ ʧʦʷʚʠʣʘʩʴ ʩʚʦʷ ʢʘ-

ʤʝʨʘ ʠ ʩʚʝʪʠʣʴʥʠʢʠ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʥʘʟʥʘʯʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʠʭ ʧʨʦʮʝʜʫʨʥʳʭ ʢʘʨʪ. ʇʨʦʩʪʦʪʘ ʨʝʥʜʝʨʘ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣʘ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʦʪ Corona 

ʩʪʘʪʴ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʚʠʟʫʘʣʠʟʘʪʦʨʦʚ. ʆʩʦʙʝʥʥʦ 

ʵʪʦ ʧʨʦʷʚʠʣʦʩʴ ʧʦʩʣʝ ʩʦʟʜʘʥʠʝ ʤʦʱʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦ-

ʩʪʘʚʝ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ.  

ʉʣʘʙʳʤ ʤʝʩʪʦʤ ʧʨʦʛʨʘʤʤ Corona ï Chaos ʩʯʠʪʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʩʮʝʥ, ʩʦʟʜʘʥʥʳʭ ʚ V-Ray, ʚ Corona ʠ ʦʙʨʘʪʥʦ. ʀʟ-ʟʘ ʜʝʬʝʢ-

ʪʦʚ ʜʘʥʥʦʛʦ ʠʤʧʦʨʪʘ-ʵʢʩʧʦʨʪʘ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʦʩʚʝʱʝʥʠʷ.  

V-Ray ʦʪ Chaos Group ʪʘʢʞʝ ʩʝʨʴʝʟʥʦ ʧʨʦʜʚʠʥʫʣʩʷ ʚ ʧʣʘʥʝ ʨʘʟʚʠ-

ʪʠʷ ʨʝʥʜʝʨʠʥʛʘ. ʇʦʜʝʣʠʚʰʠʩʴ ʩʚʦʠʤʠ ʥʘʨʘʙʦʪʢʘʤʠ ʩ Corona Render, 

Chaos Group ʚʳʧʫʩʪʠʣʘ V-Ray 5 ʠ ʩʨʘʟʫ ʚʝʨʥʫʣʘ ʩʝʙʝ ʣʠʜʝʨʩʪʚʦ ʥʘ 

ʨʳʥʢʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʉʦʟʜʘʥʥʳʝ ʨʘʥʝʝ ʙʠʙʣʠʦʪʝʢʠ ʤʦ-

ʜʝʣʝʡ ʜʣʷ V-Ray ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ (ʥʘʯʠʥʘʷ ʦʪ 1.5 ʜʦ 3.3) ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʥʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 
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ʚʨʝʤʝʥʠ. ʉʣʦʞʥʳʝ ʧʨʦʝʢʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʩ ʤʘʪʝ-

ʨʠʘʣʘʤʠ V-Ray Chaos Group. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʠ-

ʟʫʘʣʠʟʘʪʦʨʦʚ ʩʯʠʪʘʝʪʩʷ ʤʦʨʘʣʴʥʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʥʜʝʨʘ, 

ʩʦʟʜʘʥʥʦʛʦ ʚ ʩʦʩʪʘʚʝ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʉʦʟʜʘʪʝʣʠ 3ds Max ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʙʠʙʣʠʦ-

ʪʝʢʠ ʤʘʪʝʨʠʘʣʦʚ (Autodesk). ʉʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʧʦ-

ʨʷʜʦʢ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ ï ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʣʘ ʥʦʚʳʤ ʚʠʪʢʦʤ ʨʘʟʚʠʪʠʷ ʫʞʝ ʠʤʝʶʱʝʡʩʷ. 

Autodesk ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʝʪ ʥʦʚʫʶ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʳ ʚ ʜʚʫʭ 

ʚʘʨʠʘʥʪʘʭð 3ds Max ʠ 3ds Max Design. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʨʦ-

ʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ. 

ɺʩʝ ʵʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ 3D ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʘʝʪ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ. ʆʩʚʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʜʚʠʛʘʝʪ ʚʧʝ-

ʨʝʜ ʮʝʣʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʥʘʰʫ ʞʠʟʥʴ ʜʠ-

ʥʘʤʠʯʥʝʝ, ʠʥʪʝʨʝʩʥʝʝ. ʄʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʙʫʜʫʱʝʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʯʪʠ ʥʝ ʠʤʝʝʪ ʛʦʨʠʟʦʥʪʦʚ ʠ ʧʨʝʜʝʣʦʚ, ʯʪʦ ʵʪʠ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʢʦʨʦ ʩʪʘʥʫʪ ʝʱʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʥʝʟʘʤʝʥʠ-

ʤʳʤʠ.  

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʥʝʦʙʳʯʘʡʥʦ ʰʠʨʦʢʠ. ʂʦʛʦ-ʪʦ ʠʥʪʝʨʝʩʫʝʪ ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʝʡ, 

ʢʪʦ-ʪʦ ʤʝʯʪʘʝʪ ʧʦʩʪʨʦʠʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʛʦʨʦʜ, ʢʪʦ-ʪʦ ʨʘʙʦʪʘʝʪ ʚ ʠʛʨʦ-

ʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʘ ʢʪʦ-ʪʦ ʟʘʥʠʤʘʝʪʩʷ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʦʡ. ʊʨʝʭʤʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʪʝʨʴʝʨʦʚ ð ɻ ʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ 3ds Max.  

3ds Max ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʘʢʝʪʦʚ ʥʝ ʪʦʣʴʢʦ 

ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʏʠʩʣʦ ʪʦʣʴʢʦ ʦʬʠʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʘ ʵʪʦ ʠ ʩʚʦʙʦʜʥʳʝ ʭʫʜʦʞʥʠʢʠ, ʠ ʢʨʫʧʥʳʝ ʘʥʠʤʘʮʠʦʥʥʳʝ ʩʪʫʜʠʠ) ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʳʩʷʯ. ʂ ʧʨʠʤʝʨʫ, 3ds Max ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 
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ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʷʜʘ ʬʠʣʴʤʦʚ, ʪʘʢʠʭ ʢʘʢ çʃʶʜʠ ʍè, çʄʘʪʨʠʮʘ: ʧʝʨʝʟʘ-

ʛʨʫʟʢʘè, çʄʫʤʠʷ ʚʦʟʚʨʘʱʘʝʪʩʷè, çʇʦʩʣʝʜʥʠʡ ʩʘʤʫʨʘʡè, ʠ ʤʥʦʛʠʭ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʥʘʧʨʠʤʝʨ, MaxPayne, World of Warcraft ʠ ʜʨ.  

3ds Max ï ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʷʚʣʷʶʱʘʷʩʷ ʧʣʦʜʦʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ ʙʦʣʴʰʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʦʟʜʘʚ-

ʰʠʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʚʰʠʭ ʝʸ ʥʝ ʦʜʠʥ ʛʦʜ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʧʫʩʢʘʶʱʠʭ ʥʘʩʪʨʦʡʢʫ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʦʧʣʦʱʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ    ʣʶʙʳʭ    ʟʘʤʳʩʣʦʚ     ʧʦʣʴʟʦʚʘʪʝʣʷ.    ɺʩʝʤ    

ʧʘʨʘʤʝʪʨʘʤ 3ds Max ʧʨʠʜʘʥʳ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʦʡ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʥʠʢʘʢʦʡ ʥʘʩʪʨʦʡʢʠ.  

ɺʦʟʤʦʞʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ 3ds Max ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʥʦʛʦʦʙʨʘʟʥʳ, ʚʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʬʦʨʤʳ, ʚʢʣʶʯʘʷ ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, ʜʝʨʝʚʴʷ ʠ ʪ. ʧ.; 

- ʠʤʠʪʘʮʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʙʣʝʩʢ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʩʚʝʯʝʥʠʝ ʠ ʪ. ʧ.;  

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʝʘʣʴʥʦʤ ʬʦʪʦʛʨʘʬʠ-

ʯʝʩʢʦʤ ʬʦʥʝ ʩ ʪʝʥʷʤʠ, ʦʪʙʨʘʩʳʚʘʝʤʳʤʠ ʥʘ ʵʪʦʪ ʬʦʥ ʠ ʪ. ʜ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ: 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʠʪʠʚʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ; 

- ʩʧʣʘʡʥʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

- ʧʨʘʚʢʘ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: Editable Mesh (ʈʝʜʘʢʪʠʨʫ-

ʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ), Editable Poly (ʈʝʜʘʢʪʠʨʫʝʤʘʷ ʧʦʣʠʛʦʥʘʣʴʥʘʷ ʧʦ-

ʚʝʨʭʥʦʩʪʴ), Editable Patch (ʈʝʜʘʢʪʠʨʫʝʤʘʷ ʧʘʪʯ-ʧʦʚʝʨʭʥʦʩʪʴ); 

- ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ; 

- ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʠʮ; 

- NURBS-ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

ɺ ʵʪʦʤ ʧʫʥʢʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʣʠʰʴ ʪʝ ʧʦʜʭʦʜʳ ʢ ʪʨʸʭʤʝʨʥʦʤʫ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ.  
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʠʪʠʚʦʚ 

ɿʘ ʩʯʝʪ ʧʨʠʤʠʪʠʚʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʦʚ. ʋ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʝʩʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟ-

ʤʝʥʠʪʴ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʦʩʪʝʡʰʠʭ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ), Sphere (ʉʬʝʨʘ), Cylinder 

(ʎʠʣʠʥʜʨ) ʠ ʪ.ʜ.; ʩʣʦʞʥʳʭ ʧʨʠʤʠʪʠʚʦʚ ChamferBox (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩ 

ʬʘʩʢʦʡ), ChamferCylinder (ʎʠʣʠʥʜʨ ʩ ʬʘʩʢʦʡ), Hose (ʐʣʘʥʛ) ʠ ʪ. ʜ. 

 

ʉʧʣʘʡʥʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʊʘʢʦʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʫʜʦʙʥʳʤ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ, ʬʦʨʤʘ ʠʣʠ ʩʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʪʘʢʦʚʳ, ʯʪʦ ʵʪʠ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʤʝʪʦʜʘʤʠ ʚʳʜʘʚʣʠʚʘʥʠʷ, ʚʨʘʱʝʥʠʷ ʧʨʦʬʠʣʷ 

ʠʣʠ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ. ʉʧʣʘʡʥ - ʵʪʦ ʧʨʷʤʘʷ ʠʣʠ 

ʢʨʠʚʘʷ ʣʠʥʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 3 ʫʨʦʚʥʷ (ʚʝʨʰʠʥʳ, ʩʝʛʤʝʥʪʳ ʠ ʩʘʤ 

ʩʧʣʘʡʥ ʚ ʮʝʣʦʤ), ʥʘ ʢʘʞʜʦʤ ʠʟ ʫʨʦʚʥʝʡ ʩʧʣʘʡʥ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ. 

ʉ ʧʦʤʦʱʴʶ ʩʧʣʘʡʥʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʸ ʯʪʦ ʫʛʦʜʥʦ: ʦʪ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʜʦ ʩʠʤʚʦʣʦʚ ʠ ʪʝʢʩʪʘ. ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ 

ʩʧʣʘʡʥʘ ʩʥʘʙʞʝʥʘ ʤʘʨʢʝʨʦʤ. ɹʳʚʘʝʪ 4 ʪʠʧʘ ʚʝʨʰʠʥ (ʩ ʠʟʣʦʤʦʤ, ʩʛʣʘ-

ʞʝʥʥʘʷ, ɹʝʟʴʝ, ɹʝʟʴʝ ʩ ʠʟʣʦʤʦʤ). 

ʉʧʣʘʡʥʦʚʳʝ ʧʨʠʤʠʪʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʘʢʦʡ ʞʝ ʨʘʙʦʯʠʡ 

ʤʘʪʝʨʠʘʣ, ʢʘʢ ʠ ʧʨʦʩʪʝʡʰʠʝ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ 3ds 

Max. ʉʧʣʘʡʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʬʠ-

ʛʫʨʳ:  

- Line (ʃʠʥʠʷ); 

- Circle (ʆʢʨʫʞʥʦʩʪʴ); 

- Arc (ɼʫʛʘ); 

- Ngon (ʄʥʦʛʦʫʛʦʣʴʥʠʢ); 

- Rectangle (ʇʨʷʤʦʫʛʦʣʴʥʠʢ) ʠ ʪ. ʜ. 
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ʃʶʙʦʡ ʩʧʣʘʡʥʦʚʳʡ ʧʨʠʤʠʪʠʚ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʨʝʜʘʢʪʠʨʫ-

ʝʤʳʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʦʙʲʝʢʪʦʚ. ʌʦʨʤʘ ʩʧʣʘʡʥʦ-

ʚʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚ ʨʝʜʘʢʪʠʨʫʝʤʳʡ ʩʧʣʘʡʥ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʧʦʜʦʙʲʝʢʪʦʚ: Vertex (ɺʝʨ-

ʰʠʥʘ), Segment (ʉʝʛʤʝʥʪ) ʠ Spline (ʉʧʣʘʡʥ). ʅʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʦʚʳʭ ʬʠ-

ʛʫʨ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʠʬʠʢʘʪʦʨʳ: Surface (ʇʦʚʝʨʭʥʦʩʪʴ), Lathe 

(ɺʨʘʱʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ), Sweep (ɺʳʛʥʫʪʦʩʪʴ), Extrude (ɺʳʜʘʚʣʠʚʘʥʠʝ) ʠ 

Loft (ʃʦʬʪʠʥʛ) ʠ ʜʨ.  

 

ʇʨʘʚʢʘ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ɺ ʦʙʲʝʢʪʝ ʪʠʧʘ Editable Mesh (ʈʝʜʘʢʪʠʨʫʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ) ʤʦ-

ʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʫʛʦʣʴʥʳʭ ʛʨʘʥʝʡ. ɼʣʷ ʨʘʙʦʪʳ ʩ Editable Mesh ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ Vertex (ɺʝʨʰʠʥʘ), Edge (ʈʝʙʨʦ), 

Face (ɻʨʘʥʴ), Polygon (ʇʦʣʠʛʦʥ) ʠ Element (ʕʣʝʤʝʥʪ).  

 

ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ 

ɺ 3ds Max ʜʦʩʪʫʧʥʳ ʪʨʠ ʪʠʧʘ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ: Union (ʆʙʲʝʜʠ-

ʥʝʥʠʝ), Intersection (ʇʝʨʝʩʝʯʝʥʠʝ), Subtraction (ɺʳʯʠʪʘʥʠʝ) ï  ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʙʫʜʝʪ ʦʙʨʘʟʦʚʘʥʘ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʫ ʯʘʩʪʴ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʫʯʘʩʪʠʝ ʚ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʥʝ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩʦ ʚʪʦʨʳʤ ʦʙʲʝʢʪʦʤ.  

ʇʨʦʛʨʘʤʤʘ 3ds Max ʢʦʤʧʘʥʠʠ Autodesk ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨ-

ʬʝʡʩ, ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʠʤʘʮʠʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, 

ʨʘʩʰʠʨʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʢʝʪʘ. ʉ ʢʘʞʜʦʡ ʥʦʚʦʡ ʚʝʨʩʠʝʡ 3ds Max 

ʩʪʘʥʦʚʠʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʝʝ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠʤʝʶʱʠʝʩʷ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 3ds 

Max ð ʩʮʝʥʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʪʨʝʭʤʝʨʥʳʤʠ, ʪʦ ʝʩʪʴ ʦʧʠʩʳʚʘʶʪʩʷ ʪʨʝʤʷ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʂʦʥʝʯ-

ʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʟʘʚʝʨʰʘʶʱʠʤ ʨʘʙʦʪʫ ʥʘʜ ʩʪʘʪʠʯʝʩʢʦʡ ʪʨʝʭʤʝʨʥʦʡ 
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ʩʮʝʥʦʡ, ʷʚʣʷʝʪʩʷ ʢʘʨʪʠʥʢʘ ð ʛʨʘʬʠʯʝʩʢʠʡ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʘʥʠ-

ʤʘʮʠʦʥʥʳʡ ʨʦʣʠʢ.  

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ ʫʩʣʦʚʥʦ 

ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʷʪʴ ʵʪʘʧʦʚ:   

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪʳ 

ʚʠʨʪʫʘʣʴʥʦʛʦ 3D ʤʠʨʘ, ʧʦʵʪʦʤʫ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ;   

- ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʈʝʘʣʠʩʪʠʯʥʦʩʪʴ ʤʠʨʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʮʚʝʪʦʤ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʲʝʢʪʳ, 

ʧʦʵʪʦʤʫ ʚʪʦʨʦʡ ʵʪʘʧ ð ʵʪʦ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʪʝʢʩʪʫʨ;  

- ʦʩʚʝʱʝʥʠʝ. ɺʩʝ ʧʨʝʜʤʝʪʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʦʩʚʝʱʝʥʳ ʝʩʪʝ-

ʩʪʚʝʥʥʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʪʠʡ ʵʪʘʧ ð ʨʘʩʩʪʘʥʦʚʢʘ 

ʦʩʚʝʱʝʥʠʷ;   

- ʨʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʢʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚ ʵʬ-

ʬʝʢʪʥʦʤ ʨʘʢʫʨʩʝ, ʧʦʵʪʦʤʫ ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ ð ʨʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ, ʠʟ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʠʚʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʮʝʥʘ;   

- ʚʠʟʫʘʣʠʟʘʮʠʷ. ʇʦʩʣʝʜʥʠʡ, ʧʷʪʳʡ, ʵʪʘʧ ð ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

(ʦʙʳʯʥʦ ʜʚʫʭʤʝʨʥʦʡ çʢʘʨʪʠʥʢʠè, ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ), 

ʪʦ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ.  

ʇʨʦʛʨʘʤʤʘ 3ds Max ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï 

ʚʳʧʘʜʘʶʱʠʝ ʠ ʚʩʧʣʳʚʘʶʱʠʝ ʤʝʥʶ, ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʙʦʨʳ ʟʘ-

ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʢʣʘʚʠʰ, ʚʳʜʝʣʝʥʠʝ ʮʚʝʪʦʤ ʠ ʜʨ. ʆʙʠʣʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʨʫʜʥʦ ʚʩʝ ʫʜʝʨʞʘʪʴ ʚ ʫʤʝ ʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠʭʦʜʠʪʩʷ ʠʣʠ ʠʩʢʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʠʥʪʝʨʬʝʡʩʝ, ʠʣʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʜʝʡ-

ʩʪʚʠʝ ʧʨʠ ʧʦʤʦʱʠ, ʚʦʟʤʦʞʥʦ, ʥʝ ʩʘʤʳʭ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʅʘʩʪʦ-

ʷʱʝʝ ʧʦʩʦʙʠʝ ʩʣʫʞʠʪ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦ-

ʛʨʘʤʤʳ. ʊʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʨʫʩʩʢʦʷʟʳʯʥʳʡ, ʪʘʢ ʠ ʘʥ-

ʛʣʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʚ ʧʦʩʦʙʠʠ ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 
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ʪʝʨʤʠʥʦʚ ʥʘ ʦʙʦʠʭ ʷʟʳʢʘʭ. ʊʘʢ ʢʘʢ ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʪʝʨʤʠʥʘ ʥʝ ʚʩʝ-

ʛʜʘ ʧʨʠʚʳʯʝʥ ʚ ʨʫʩʩʢʦʤ ʥʘʧʠʩʘʥʠʠ ʠ ʯʘʩʪʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʵʢʚʠʚʘʣʝʥ-

ʪʦʚ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʟʘʨʘʥʝʝ ʠʟʚʠʥʷʝʤʩʷ ʟʘ ʚʦʟʤʦʞʥʳʝ ʨʘʟʥʦʯʪʝʥʠʷ ʚ 

ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ ʘʥʛʣʠʡʩʢʠʭ ʪʝʨʤʠʥʦʚ.  

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʠ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 3ds Max ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʡ Intel-ʩʦʚʤʝʩʪʠʤʳʡ (Intel, AMD) ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʩ ʜʠʩʧʣʝʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʨʘʟʨʝʰʝ-

ʥʠʝʤ 1280ʭ1024 32bit ʮʚʝʪ. ʇʨʠ ʤʝʥʴʰʠʭ ʫʨʦʚʥʷʭ ʨʘʟʨʝʰʝʥʠʷ ʯʘʩʪʴ 

ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ ʥʝ ʙʫʜʝʪ ʧʦʧʘʜʘʪʴ ʚ ʚʠʜʠʤʫʶ ʯʘʩʪʴ ʵʢʨʘʥʘ ʠ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʜʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʝ-

ʨʝʤʝʱʘʪʴ ʧʘʥʝʣʠ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʤʳʰʢʦʡ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʠʤʦʡ 

ʯʘʩʪʠ ʵʢʨʘʥʘ.  

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʥʝ 

ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʦʜʥʘʢʦ, ʚʨʝʤʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ, ʦʜ-

ʥʘʢʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ.  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 3ds Max ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʜ-

ʭʦʜʷʱʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 64-ʨʘʟʨʷʜʥʘʷ ʚʝʨʩʠʷ Microsoft Windows 10. 64-

ʨʘʟʨʷʜʥʳʡ ʧʨʦʮʝʩʩʦʨ Intel ʠʣʠ ʤʥʦʛʦʷʜʝʨʥʳʡ AMD ʩ ʧʦʜʜʝʨʞʢʦʡ 

ʥʘʙʦʨʘ ʠʥʩʪʨʫʢʮʠʡ SSE4.2. ʂʨʦʤʝ ʵʪʦʛʦ: ʆɿʋ - ʥʝ ʤʝʥʝʝ 4 ɻɹ (ʨʝ-

ʢʦʤʝʥʜʫʝʪʩʷ 8 ɻɹ ʠʣʠ ʙʦʣʴʰʝ), 9 ɻɹ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʜʠʩʢʝ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ, ʪʦʯʥʳʝ, ʩʚʝʞʠʝ, ʘ ʛʣʘʚʥʦʝ, ʧʦʜʭʦʜʷʱʠʝ ʠʤʝʥʥʦ 

ɺʘʤ, ʩʚʝʜʝʥʠʷ ʤʦʞʥʦ ʫʟʥʘʪʴ ʥʘ ʀʥʪʝʨʥʝʪ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦ-

ʛʨʘʤʤʳ 3ds Max ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʘʜʨʝʩʫ http://www.autodesk.com/. 

http://www.autodesk.com/
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ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʢ 

ʢʫʨʩʫ ʧʦ ʪʨʝʭʤʝʨʥʦʤʫ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘ ʙʘʟʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 3ds Max.  

ʂʫʨʩ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʡ çʀʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, çʇʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè ʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʠ ʧʦʩʪʨʦʝʥ ʧʦ ʧʨʠʥʮʠʧʫ ʮʠʢʣʠʯʝ-

ʩʢʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ, ʠʟʫʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʩʣʦʞʥʝʥʠʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʵʪʦʛʦ 

ʦʥ ʨʘʟʙʠʪ ʥʘ ʨʘʟʜʝʣʳ.  

ʋʯʝʙʥʳʡ ʢʫʨʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʠʤʝʶ-

ʱʠʭ ʫʚʝʨʝʥʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows, ʦʙ-

ʣʘʜʘʶʱʠʭ ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʦʙ ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʋʯʝʙʥʳʡ ʢʫʨʩ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʘʢʪʥʦʩʪʠ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʯʘʣʴ-

ʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ 3D ʛʨʘʬʠʢʦʡ. 

ɺ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ, ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, ʥʘ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤʳ.  

ʋʯʝʙʥʳʡ ʢʫʨʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʘ-

ʢʘʣʘʚʨʘ ʠ ʤʘʛʠʩʪʨʘ:  

- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʪʦʣʝʨʘʥʪʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʦ-

ʮʠʘʣʴʥʳʝ, ʵʪʥʠʯʝʩʢʠʝ, ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝ-

ʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʥʠʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʘ, ʧʨʠʢʣʘʜʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʪʝʩʪʦʚ ʠ ʩʨʝʜʩʪʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʠ ʩʨʝʜʩʪʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ʠ ʠʩʭʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ;  
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- ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠ ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ, 

ʠʟʤʝʥʷʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʠʜ ʠ ʭʘʨʘʢʪʝʨ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ - ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʠ ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠ-

ʢʘʭ;  

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ:  

- ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʨʦʣʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ;  

- ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʢ ʠʩʪʦ-

ʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʝʩʷ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʝ;  

- ʟʥʘʪʴ ʩʧʦʩʦʙʳ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʷ ʠ ʥʘʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʛʨʘ-

ʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ;  

- ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʦʩʚʝʱʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ 

ʩʮʝʥ ʠ ʦʙʲʝʢʪʦʚ;  

- ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʨʝʭʤʝʨ-

ʥʳʭ ʩʮʝʥ ʠ ʦʙʲʝʢʪʦʚ;  

- ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʮʠʬʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ;  

- ʫʤʝʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʮʝʥ ʩʦ-

ʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ;  

- ʫʤʝʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ ʠ ʥʘʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʪʨʝʭʤʝʨʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ;  
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- ʫʤʝʪʴ ʚʳʜʘʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ ʠ ʦʙʲʝʢʪʦʚ;  

- ʚʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ʚ ʦʙʣʘʩʪʠ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʠʤʘʮʠʠ;  

- ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘ-

ʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ;  

- ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ-

ʨʠʷ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʘʢʝʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ 

ʩʮʝʥ ʠ ʦʙʲʝʢʪʦʚ. 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʧʨʦʛʨʘʤʤʘʭ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ, ʢʘʢ ʩʦ-

ʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʦʙʲʝʢʪʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʠ ʫʩʧʝʣʠ ʧʦʢʘʟʘʪʴ ʩʝʙʷ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʝ, ʥʘʜʝʞ-

ʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ. ʇʨʠʚʦʜʷʪʩʷ ʬʫʥʢʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ: Maya, Cinema 4D, Blender, 3ds Max, AutoCAD, SolidWorks, ʂʦʤʧʘʩ 

3D, SketchUp, ZBrush, TinkerCAD, Inventor, Sculptris, Daz Studio, 

Softimage Mod Tool. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦ-

ʛʨʘʤʤ ʜʣʷ ɿD ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘ-

ʜʘʥʠʷ. 

ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʪʨʝʭʤʝʨ-

ʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʫʧʨʘʞʥʝʥʠʷʭ 

ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ. ɺ ʨʘʟʜʝʣ ʚʢʣʶʯʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Autodesk 3ds Max, ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ 

ʨʘʙʦʪʳ ʩʦ ʩʧʣʘʡʥʘʤʠ, ʙʫʣʝʚʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʨʠʝʤʘʤʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʣʦʬʪʠʥʛʘ ʠ NURBS ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʟʫʯʘʝʪʩʷ ʠʥʪʝʨʬʝʡʩ ʨʝʜʘʢʪʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʳ 
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ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʚʦʜʷʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʯ-

ʥʠʢʦʚ ʩʚʝʪʘ ʠ ʢʘʤʝʨ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ. 

ɺ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʆʧʠʩʳʚʘʝʪʩʷ ʧʦʰʘʛʦʚʳʡ ʧʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʘʩʪʝʡ ʦʙʲʝʢʪʦʚ, ʠʭ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ, ʦʩʚʝʱʝʥʠʝ 

ʩʮʝʥʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ. ɺʩʝ ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʳ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʘʛʠ-

ʩʪʨʘʥʪʘʤʠ ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʩʨʝʜʝ 3ds Max ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥ-

ʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ. 

ʇʨʠʚʝʜʝʥʳ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ, ʢʦʥʪʨʦʣʴʥʳʝ ʪʝʩʪ rʜʣʷ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ 17 ʯʝʣʦ-

ʚʝʢ. 
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ʈʘʟʜʝʣ 1 

ɺɺɽɼɽʅʀɽ ɺ ʊʈɽʍʄɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳ-

ʚʘʝʪ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʦʙʳʯʥʦʡ ʬʦʪʦʛʨʘʬʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʢʣʠʝʥʪʘʤ, ʧʘʨʪʥʝʨʘʤ, 

ʠʥʚʝʩʪʦʨʘʤ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʨʘʟʜʝʣʘ ʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭʤʝʨ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʟʜʝʣʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʨʝʭʤʝʨʥʦʛʦ (3D) ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʧʨʦʛʨʘʤʤʘʭ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ ʩʦʟʜʘʥʠʝ 

ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʦʙʲʝʢʪʦʚ. ʉʨʝʜʩʪʚʘʤʠ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʤʝʭʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ. ʊʨʝʭʤʝʨ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ 

ʩʦʟʜʘʶʪʩʷ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʜʝʪʘʣʝʡ, ʥʦ ʠ ʢʦʨʧʫʩʘ ʤʘ-

ʰʠʥ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʵʢʩʪʝʨʴʝʨʥʳʝ ʤʦʜʝʣʠ (ʧʨʦʨʘʙʦʪʢʘ ʥʘʨʫʞʥʦʛʦ ʚʠʜʘ ʟʜʘʥʠʷ), ʠʥʪʝ-

ʨʴʝʨʥʳʝ ʤʦʜʝʣʠ (ʧʨʦʨʘʙʦʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʣʘʥʠʨʦʚʢʠ ʟʜʘʥʠʷ) ʠ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ (ʮʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʥʪʝʨʴʝʨʦʤ ʠ ʵʢʩʪʝʨʴʝ-

ʨʦʤ). ʇʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʘʢ ʧʨʦʩʪʦ ʬʦʥʦʚʦʡ ʤʫʟʳʢʦʡ, ʪʘʢ ʠ ʧʦʣʥʦʮʝʥʥʦʡ ʟʚʫ-

ʢʦʚʦʡ ʜʦʨʦʞʢʦʡ (ʟʚʫʢʠ ʚʝʪʨʘ, ʟʚʫʢʠ ʧʨʠʨʦʜʳ, ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ, ʟʚʫʢʠ 

ʛʦʨʦʜʘ ʠ ʘʚʪʦʤʦʙʠʣʝʡ).  

ɹʣʘʛʦʜʘʨʷ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘ-

ʬʠʢʝ ʨʝʰʘʶʪʩʷ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʘ ʠʥʦʛʜʘ ʠ ʩ 

ʞʠʟʥʴʶ ʧʘʮʠʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʪʝʟʦʚ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

 



ɺʚʝʜʝʥʠʝ ʚ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

============================================  

25 

ʏʘʩʪʦ ʪʨʝʙʫʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʝʢʣʘʤʠʨʦʚʘ-

ʥʠʷ. ɺʘʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠʛʨʘʝʪ ʧʨʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʫʩʣʫʛʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʙʦʣʝʝ ʵʬʬʝʢʪ-

ʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʨʘʟʜʝʣʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʨʝʭ-

ʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʜʣʷ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ 

ʫʩʧʝʣʠ ʧʦʢʘʟʘʪʴ ʩʝʙʷ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʝ, ʥʘʜʝʞʥʳʝ ʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʦʣʴʢʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʢ 

ʧʨʠʤʝʨʫ, ʪʝʢʩʪʫʨʠʥʛ, ʨʝʪʦʧʦʣʦʛʠʷ, ʘʥʠʤʘʮʠʷ ʠ ʪ.ʜ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʙʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ; 

-  ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ;  

- ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʝʤʢʠ ʠ ʙʫʜʫʪ ʩʪʘʙʠʣʴʥʦ ʨʘʙʦ-

ʪʘʪʴ ʥʝ ʥʘ ʚʩʝʭ ʢʦʤʧʴʶʪʝʨʘʭ; 

- ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʨʝʥʜʝʨʘ ʠʣʠ ʚʠ-

ʜʝʦ; 

- ̫ ʟʳʢ ʠʥʪʝʨʬʝʡʩʘ ð ʧʨʦʛʨʘʤʤʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʙʳʚʘʶʪ ʨʫʩʠʬʠ-

ʮʠʨʦʚʘʥʳ, ʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʚʦʜʘ ʥʘ ʨʫʩʩʢʠʡ ʥʝʢʦʪʦʨʳʝ ʢʣʘ-

ʚʠʰʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ; 

- ʧʣʘʪʥʘʷ ʠʣʠ ʙʝʩʧʣʘʪʥʘʷ ʣʠʮʝʥʟʠʷ ð ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʧʨʦ-

ʛʨʘʤʤ ʧʣʘʪʥʳʝ, ʥʦ ʚ ʥʠʭ ʙʳʚʘʶʪ ʫʯʝʙʥʳʝ ʣʠʮʝʥʟʠʠ. 

ʇʨʠʚʦʜʷʪʩʷ ʬʫʥʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: Maya, Cinema 4D, Blender, 3ds Max, 

AutoCAD, SolidWorks, ʂʦʤʧʘʩ 3D, SketchUp, ZBrush, TinkerCAD, 

Inventor, Sculptris, Daz Studio, Softimage Mod Tool. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ɿD-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ. 
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ɻʣʘʚʘ 1.1 

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʠ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

 

ʊʨʝʭʤʝʨʥʘʷ (3D) ʤʦʜʝʣʴ - ʵʪʦ ʮʠʬʨʦʚʦʝ ʦʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʩʦʟʜʘʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʧʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʥʷʪʠʝ 3D ʧʨʠʰʣʦ ʢ ʥʘʤ ʠʟ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ (three dimensional) ʠ ʦʟʥʘʯʘʝʪ ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʨʸʭ 

ʠʟʤʝʨʝʥʠʷʭ, ʪʨʸʭʤʝʨʥʳʡ. 

ʊʨʝʭʤʝʨʥʦʝ (3D) ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʵʪʦ ʜʠʟʘʡʥ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ) 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʯʝʨʪʝʞʝ 

ʠʣʠ ʵʩʢʠʟʝ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 3D ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʘʧʧʘʨʘʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʚʘʝʪ 

ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʦʙʳʯʥʦʡ ʬʦʪʦʛʨʘʬʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʢʣʠʝʥʪʘʤ, ʧʘʨʪʥʝʨʘʤ, ʠʥʚʝʩʪʦʨʘʤ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ ʫʩʣʦʚʥʦ 

ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʷʪʴ ʵʪʘʧʦʚ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪʳ ʚʠʨ-

ʪʫʘʣʴʥʦʛʦ 3D ʤʠʨʘ, ʧʦʵʪʦʤʫ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.   

ʊʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʈʝʘʣʠʩʪʠʯʥʦʩʪʴ ʤʠʨʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʮʚʝʪʦʤ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʲʝʢʪʳ, 

ʧʦʵʪʦʤʫ ʚʪʦʨʦʡ ʵʪʘʧ ð ʵʪʦ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʪʝʢʩʪʫʨ.   

ʆʩʚʝʱʝʥʠʝ. ɺʩʝ ʧʨʝʜʤʝʪʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʦʩʚʝʱʝʥʳ ʝʩʪʝ-

ʩʪʚʝʥʥʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʪʠʡ ʵʪʘʧ ð ʨʘʩʩʪʘʥʦʚʢʘ 

ʦʩʚʝʱʝʥʠʷ. 

ʈʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʢʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚ ʵʬ-

ʬʝʢʪʥʦʤ ʨʘʢʫʨʩʝ, ʧʦʵʪʦʤʫ ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ ð ʨʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ, ʠʟ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʠʚʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʮʝʥʘ.   

ɺʠʟʫʘʣʠʟʘʮʠʷ. ʇʦʩʣʝʜʥʠʡ, ʧʷʪʳʡ, ʵʪʘʧ ð ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

(ʦʙʳʯʥʦ ʜʚʫʭʤʝʨʥʦʡ çʢʘʨʪʠʥʢʠè, ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ), 

ʪʦ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ.  
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ɻʣʘʚʘ 1.2  

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʬʝʨʘ 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ. ʂʘʞʜʫʶ ʜʝʪʘʣʴ ʠʣʠ ʧʦʣʥʦʮʝʥʥʳʡ ʦʙʲ-

ʝʢʪ ʧʨʦʱʝ ʩʦʙʠʨʘʪʴ ʧʦ ʛʦʪʦʚʦʡ ʠ ʧʨʦʜʫʤʘʥʥʦʡ 3D ʤʦʜʝʣʠ. 

ʅʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʦʛʨʘʤʤ-

ʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʯʠʪʘʶʪʩʷ 

AutoCAD, Inventor, 3ds Max, Solid Works, ʂʦʤʧʘʩ 3D.  

ʇʨʦʤʳʰʣʝʥʥʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʚʳʜʘʥʥʦʛʦ ʟʘʢʘʟʯʠʢʦʤ. ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʫʢʘʟʳʚʘʝʪ 

ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʨʦʚʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ 

ʠʣʠ ʮʚʝʪʦʤ, ʪʦ ʧʦ ʩʫʪʠ ʦʥ çʟʘʢʘʟʳʚʘʝʪè ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʷʪʁ ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʪʨʝʭʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʦʪ ʠʜʝʠ ʢ 

ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ, ʦʪ ʤʦʜʝʣʠ ʢ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʯʝʨʪʝʞʘʤ ʠ ʩʧʝʮʠʬʠʢʘ-

ʮʠʷʤ.  

ʆʩʫʱʝʩʪʚʣʷʷ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʨʦʝʢʪʠʨʦʚ-

ʱʠʢ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʘʢ ʦʙ ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʷʭ ʜʝʪʘʣʝʡ, ʪʘʢ ʠ ʦ ʧʦ-

ʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʭ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ-ʠʟʜʝʣʠʷ 

(ʈʠʩʫʥʦʢ 1.1).   

3D ʤʦʜʝʣʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʥʘʭʦʜʷʩʴ ʚ ʩʦʩʪʘʚʝ ʨʘʙʦʯʝʛʦ ʧʨʦ-

ʝʢʪʘ, ʧʦʢʘʟʳʚʘʶʪ ʠʪʦʛʦʚʳʡ ʚʘʨʠʘʥʪ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʵʢʩʪʝʨʴʝʨ ʠʣʠ 

ʠʥʪʝʨʴʝʨ). 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʧʨʦʛʨʘʤʤʘʭ 3D ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠ-

ʤʝʨ, ʪʘʢʠʭ, ʢʘʢ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʦʙʲʝʢʪʦʚ. 

ʉʨʝʜʩʪʚʘʤʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʜʝʪʘʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʝʭʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʳʭ. ʈʘʩʧʝʯʘʪʘʚ ʠʭ ʥʘ ʧʨʠʥʪʝʨʝ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʦʥ-

ʩʪʨʫʢʪʦʨʳ ʤʦʛʫʪ ʧʨʠʩʪʫʧʘʪʴ ʢ ʟʘʚʦʜʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ.   
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ʈʠʩʫʥʦʢ 1.1 - ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ        

(ʩ ʩʘʡʪʘ stankiexpert.ru/) 

 

ʊʨʝʭʤʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʩʦʟʜʘʶʪʩʷ 3D ʤʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʜʝʪʘʣʝʡ, ʥʦ ʠ ʢʦʨ-

ʧʫʩʘ ʤʘʰʠʥ (ʈʠʩʫʥʦʢ 1.2).   

ʉʧʨʦʩ ʥʘ ʦʙʲʝʤʥʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ.  ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʧʨʦʪʝʟʳ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʧʦʜʭʦʜʠʣʠ ʘʥʘʪʦʤʠʯʝ-

ʩʢʠ ʠ ʧʦʣʥʦʮʝʥʥʦ ʚʳʧʦʣʥʷʣʠ ʙʳ ʬʫʥʢʮʠʠ ʧʦʪʝʨʷʥʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

ɺʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ 

ʫʧʘʢʦʚʢʘ. ʊʱʘʪʝʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʬʦʨʤʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʜʠ-

ʟʘʡʥʘ ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʪʴ ʥʘ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ, ʘ 

ʩ ʥʠʤʠ ʥʘ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʡ.   
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ʈʠʩʫʥʦʢ 1.2 - ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʘʚʪʦʤʦʙʠʣʷ                

(ʩ ʩʘʡʪʘ stankiexpert.ru/) 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʞʝʣʘʶʪ ʧʦʢʘʟʘʪʴ ʟʘʢʘʟʯʠʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ 

ʦʙʲʝʢʪʘ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʵʢʩʪʝʨʴʝʨʥʳʝ ʤʦʜʝʣʠ (ʧʨʦʨʘʙʦʪʢʘ ʥʘʨʫʞʥʦʛʦ ʚʠʜʘ ʟʜʘʥʠʷ), ʠʥʪʝʨʴ-

ʝʨʥʳʝ ʤʦʜʝʣʠ (ʧʨʦʨʘʙʦʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʣʘʥʠʨʦʚʢʠ ʟʜʘʥʠʷ) ʠ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ (ʮʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʥʪʝʨʴʝʨʦʤ ʠ ʵʢʩʪʝʨʴʝ-

ʨʦʤ).  

ʅʘ ʨʠʩʫʥʢʝ 1.3 ʠʟʦʙʨʘʞʝʥʘ 3D ʤʦʜʝʣʴ ʵʢʩʪʝʨʴʝʨʘ ʯʘʩʪʥʦʛʦ ʜʦʤʘ. 

ʉʣʦʞʥʦʩʪʴ ʤʦʜʝʣʝʡ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʵʢʩʪʝʨʴʝʨʥʦʡ ʤʦʜʝʣʠ ʢ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʦʡ. ʊʘʢ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʪʝʨʴʝʨʥʦʡ ʤʦʜʝʣʠ ʯʘʩʪʥʦʛʦ ʦʩʦʙ-

ʥʷʢʘ ʩ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʙʦʨʢʦʡ ʤʘʪʝʨʠʘʣʦʚ ʫʭʦʜʠʪ ʤʝʥʴʰʝ ʚʩʝʛʦ ʚʨʝ-

ʤʝʥʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʠʥʪʝʨʴʝʨʘ ʫʭʦʜʠʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʢʘʢ ʥʘ ʧʦʜ-
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ʛʦʪʦʚʢʫ, ʪʘʢ ʠ ʥʘ ʥʘʩʪʨʦʡʢʫ ʠ ʨʝʥʜʝʨʠʥʛ ʩʮʝʥʳ. ʇʦʵʪʦʤʫ ʩʘʤʳʤ ʩʣʦʞ-

ʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

3D ʤʦʜʝʣʠ.  

 

 
ʈʠʩʫʥʦʢ 1.3 - ʇʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʢʩʪʝʨʴʝʨʘ                            

(ʩ ʩʘʡʪʘ https://pro-proectirovanie.ru) 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ (ʵʢʩʪʝʨʴʝʨ, ʠʥʪʝʨʴʝʨ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ) ʦʪʜʝʣʴʥʦ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʦʡ ʤʦʜʝʣʠ.  

ʊʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦʛʦʚʘʨʠʚʘʶʪʩ ̫ʟʘʢʘʟʯʠʢʦʤ ʥʘ ɻ ʪʘʧʝ ʨʘʩʩʤʦʪʨʝ-

ʥʠʷ ʟʘʷʚʢʠ, ʪʘʢ ʢʘʢ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʢʘʟʯʠʢ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ: 

- ʜʝʪʘʣʠʟʘʮʠʷ ʙʫʜʫʱʝʡ ʤʦʜʝʣʠ ð ʥʘʩʢʦʣʴʢʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʨʘ-

ʙʦʪʘʥʳ ʤʝʣʢʠʝ ʜʝʪʘʣʠ ʦʙʲʝʢʪʘ; 

- ʩʪʝʧʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʩʮʝʥʳ ð ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʠ ʧʨʠʣʝʛʘʶʱʠʡ 

ʫʯʘʩʪʦʢ, ʜʦʨʦʞʢʠ, ʜʝʨʝʚʴʷ, ʦʛʨʘʞʜʝʥʠʷ, ʚʦʨʦʪʘ ʠ ʪ.ʧ.; 
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- ʫʯʝʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠʣʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ; 

- ʩʪʘʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʘʥʠʤʘʮʠʷ ð ʩʪʘʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝ ʪʨʫʜʦʟʘʪʨʘʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʠʤʘʮʠʷ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʘʢ ʧʨʦʩʪʦ ʬʦʥʦʚʦʡ ʤʫʟʳʢʦʡ, ʪʘʢ ʠ ʧʦʣʥʦʮʝʥʥʦʡ ʟʚʫ-

ʢʦʚʦʡ ʜʦʨʦʞʢʦʡ (ʟʚʫʢʠ ʚʝʪʨʘ, ʟʚʫʢʠ ʧʨʠʨʦʜʳ, ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ, ʟʚʫʢʠ 

ʛʦʨʦʜʘ ʠ ʘʚʪʦʤʦʙʠʣʝʡ). ʅʘ ʨʠʩʫʥʢʝ 1.4 ʠʟʦʙʨʘʞʝʥʘ ʨʘʩʰʠʨʝʥʥʘʷ ʚʠʟʫ-

ʘʣʠʟʘʮʠʷ ʢʦʪʪʝʜʞʘ, ʛʜʝ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʜʦʤʘ ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʳ ʙʘʩ-

ʩʝʡʥ, ʫʯʘʩʪʦʢ, ʨʘʩʪʝʥʠʷ, ʦʛʨʘʞʜʝʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 1.4 - ʇʨʠʤʝʨ ʨʘʩʰʠʨʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʮʝʥʳ          

(ʩ ʩʘʡʪʘ https://pro-proectirovanie.ru) 

 

ʉʪʝʧʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʢʦʥʝʯʥʦʡ ʩʮʝʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʠʡ 

ʦʙʲʸʤ ʩʮʝʥʳ ð ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ð ʣʘʥʜʰʘʬʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʮʚʝʪʳ, ʪʨʘʚʘ), ʜʦ-

ʨʦʞʢʠ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʛʨʘʞʜʝʥʠʷ, ʚʦʨʦʪʘ, ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ, 

ʙʝʩʝʜʢʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

https://pro-proectirovanie.ru/
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʚʠʟʫʘʣʴʥʳʝ ʚʠʜʳ ʤʦʜʝʣʝʡ): 

- ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʚʠʜ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʚ ʩʝʨʦʤ 

ʮʚʝʪʝ ʜʘʸʪ ʦʙʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʟʜʘʥʠʠ, ʜʦʧʫʩʪʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʪʦʣʴʢʦ ʢʘʨʪ ʨʝʣʴʝʬʘ; 

- ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʡ ʚʠʜ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʝʢʪʥʳʭ ʤʘ-

ʪʝʨʠʘʣʘʭ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʪʝʥʝʡ; 

- ʨʝʘʣʠʩʪʠʯʥʳʡ ʚʠʜ - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʤʘ-

ʪʝʨʠʘʣʘʤʠ ð ʧʦʪʝʨʪʦʩʪʠ, ʮʘʨʘʧʠʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1.5 ʠʟʦʙʨʘʞʝʥ ʧʨʠʤʝʨ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘ-

ʮʠʝʡ ʯʘʩʪʥʦʛʦ ʜʦʤʘ. 

 

 
ʈʠʩʫʥʦʢ 1.5 - ʇʨʠʤʝʨ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ (ʩ ʩʘʡʪʘ 

https://pro-proectirovanie.ru/wp-content/) 

 

ɺʠʟʫʘʣʴʥʳʝ ʚʠʜʳ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʵʬ-

ʬʝʢʪʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ. ʊʘʢ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʚʠʜ ʪʨʝʙʫʝʪ 

https://pro-proectirovanie.ru/wp-content/
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ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ, ʧʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʛʦʜʥʳʤ ʚ 

ʧʣʘʥʝ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʘʣʠʩʪʠʯʥʳʡ ʚʠʜ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ (ʨʫʯʥʦʝ ʨʠʩʦʚʘʥʠʝ ʪʝʢʩʪʫʨ ʠ ʠʭ 

ʤʘʩʦʢ).   

3D ʛʨʘʬʠʢʫ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ, ʢʦʛʜʘ ʭʦʪʷʪ ʫʚʠʜʝʪʴ, ʢʘʢ ʙʫʜʝʪ 

ʩʤʦʪʨʝʪʴʩʷ ʤʘʪʝʨʠʘʣ ʠʣʠ ʧʨʝʜʤʝʪ ʚ ʠʥʪʝʨʴʝʨʝ, ʧʨʝʞʜʝ ʯʝʤ ʝʛʦ ʧʦʢʫ-

ʧʘʪʴ. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ ʚʳʧʦʣʥʷʶʪ ʜʠʟʘʡʥʝʨ-

ʩʢʠʝ ʢʦʤʧʘʥʠʠ ʩ ʮʝʣʴʶ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʵʢʩʧʦʟʠʮʠʡ (ʈʠʩʫʥʦʢ 1.6). 

 

 
ʈʠʩʫʥʦʢ 1.6 - ʇʨʠʤʝʨ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʜʤʝʪʦʚ ʚ ʠʥʪʝʨʴʝʨʝ (ʩ 

ʩʘʡʪʘ https://3d-advisor.ru/) 
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ʉʦʟʜʘʚʘʷ ʚ ʧʨʦʛʨʘʤʤʝ 3D ʩʮʝʥʫ ʢʚʘʨʪʠʨʳ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʩʦ-

ʟʜʘʝʪ ʧʦʣ, ʩʪʝʥʳ, ʧʦʪʦʣʦʢ, ʜʚʝʨʥʳʝ, ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ, ʚʩʝ ʧʨʝʜʤʝʪʳ ʤʝ-

ʙʝʣʠ, ʥʘʩʪʨʘʠʚʘʝʪ ʤʘʪʝʨʠʘʣʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʪʝʨʴʝʨʘ, ʨʘʩʩʪʘʚʣʷʝʪ ʠʩ-

ʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ - ʚ ʦʙʱʝʤ, ʧʨʠʙʣʠʞʘʝʪ ʩʚʦʝ ʪʚʦʨʝʥʠʝ ʢʘʢ ʤʦʞʥʦ 

ʙʣʠʞʝ ʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʝʱʘʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ ʨʝʥʜʝʨ 

ʩʮʝʥʳ - ʢʘʨʪʠʥʢʘ, ʛʜʝ ʯʝʪʢʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʢʚʘʨʪʠʨʝ ʙʫʜʝʪ ʩʪʦʷʪʴ, ʢʘʢʠʝ 

ʤʘʪʝʨʠʘʣ rʙʫʜʫʪ ʫ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ, ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʙʫʜʫʪ 

ʦʩʚʝʱʘʪʴ ʩʮʝʥʫ ʠ ʪ.ʜ. (ʈʠʩʫʥʦʢ 1.7). 

 

 
ʈʠʩʫʥʦʢ 1.7 - ʇʨʝʜʤʝʪʳ ʚ ʠʥʪʝʨʴʝʨʝ (ʩ ʩʘʡʪʘ https://www.avito.ru/sankt-

peterburg/predlozheniya_uslug/ 

3d_vizualizatsiya_3d_dizayn_interer_eksterer_1215450964/) 

 

https://www.avito.ru/sankt-peterburg/predlozheniya_uslug/
https://www.avito.ru/sankt-peterburg/predlozheniya_uslug/
https://3d-advisor.ru/
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ʄʝʜʠʮʠʥʩʢʘʷ ʩʬʝʨʘ 

ɹʣʘʛʦʜʘʨʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʨʝʰʘ-

ʶʪʩʷ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʘ ʠʥʦʛʜʘ ʠ ʩ ʞʠʟʥʴʶ 

ʧʘʮʠʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʪʝʟʦʚ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʊʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠʣʠ 

ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ ʪʨʝʭʤʝʨʥʫʶ ʛʨʘʬʠʢʫ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʫ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ 

ʦʧʝʨʘʮʠʷ, ʠ ʢʘʢʠʤ ʙʫʜʝʪ ʨʝʟʫʣʴʪʘʪ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D ʛʨʘʬʠʢʠ ʚ ʤʝʜʠʮʠʥʝ ʷʚ-

ʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʦʨʛʘʥʦʚ ʠ ʩʫʩʪʘʚʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1.8 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ 3D ʤʦʜʝʣʴ ʩʝʨʜʮʘ. 

 

 
ʈʠʩʫʥʦʢ 1.8 - 3D ʤʦʜʝʣʴ ʩʝʨʜʮʘ 

 

ɺ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʛʦʪʦʚʳʝ ʠ ʫʞʝ ʘʥʠʤʠ-

ʨʦʚʘʥʥʳʝ 3D ʤʦʜʝʣʠ ʦʨʛʘʥʦʚ ʠʣʠ ʩʫʩʪʘʚʦʚ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 
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ʪʝʢʩʪʫʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩ ʫʩʧʝ-

ʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʝʜʠʮʠʥʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ. ʊʨʝʭʤʝʨ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʚʠʜʝʦʨʦʣʠʢʠ ʥʘ ʤʝʜʠ-

ʮʠʥʩʢʫʶ ʪʝʤʘʪʠʢʫ.  

ʊʨʝʭʤʝʨʥʫʶ ʛʨʘʬʠʢʫ ʤʦʞʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʫʯʝʥʠʠ 

ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʢʦʚ. ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʝ ʘʪʣʘʩʳ. ʅʘ ʨʠʩʫʥʢʝ 1.9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ. 

 

 
ʈʠʩʫʥʦʢ 1.9 - ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʪʝʣʘ ʯʝʣʦʚʝʢʘ 
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ʉʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʧʝʨʩʦʥʘʞʝʡ 

ʄʝʜʠʘ ʠ ʨʘʟʚʣʝʯʝʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʛʨʘʬʠʢʦʡ ʚ ʢʠʥʦʠʥʜʫʩʪʨʠʠ, ʥʝ ʚʩʝ ʩʧʦʩʦʙʥʳ ʦʪʣʠʯʠʪʴ ʢʦʤʧʴʶʪʝʨ-

ʥʫʶ ʛʨʘʬʠʢʫ ʦʪ ʨʝʘʣʴʥʦʩʪʠ.  

ʇʦʤʠʤʦ ʤʫʣʴʪʬʠʣʴʤʦʚ (ʈʠʩʫʥʦʢ 1.10), ʩʫʱʝʩʪʚʫʶʪ ʚʩʝʚʦʟʤʦʞ-

ʥʳʝ ʩʪʫʜʠʠ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʥʝʩʫʱʝ-

ʩʪʚʫʶʱʝʛʦ ʧʝʨʩʦʥʘʞʘ, ʙʫʜʴ ʪʦ ʛʦʨʠʣʣʘ, ʦʨʢ, ʠʣʠ ʨʦʙʦʪ, ʠ ʧʨʠʜʘʶʪ ʝʤʫ 

ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʝ ʜʚʠʞʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.10 - ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʞʘ ʠʟ ʤʫʣʴʪʬʠʣʴʤʘ 

 

ʇʨʦʮʝʩʩ ʪʘʢʦʚ - ʯʝʣʦʚʝʢ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʩʪʶʤʝ, ʥʘ ʢʦʪʦʨʳʡ ʧʨʠ-

ʢʨʝʧʣʝʥʳ ʜʘʪʯʠʢʠ, ʧʨʦʠʟʚʦʜʠʪ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʠʩʪʝʤʫ 

ʢʦʩʪʝʡ ʜʚʠʛʘʶʱʝʛʦʩʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʵʪʫ ʩʠʩʪʝʤʫ ʢʦʩʪʝʡ ʫʞʝ ʥʘʢʣʘʜʳʚʘ-

ʝʪʩʷ ʛʦʪʦʚʘʷ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʞʘ, ʩ ʟʘʨʘʥʝʝ ʥʘʩʪʨʦʝʥʥʳʤ ʩʢʝʣʝʪʦʤ, ʠ ʧʦ-

ʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʜʚʠʛʘʝʪʩʷ ʯʝʣʦʚʝʢ, ʠ ʝʛʦ ʜʚʠʞʝʥʠʷʤ ʚʪʦʨʠʪ 3D ʧʝʨ-

ʩʦʥʘʞ. 
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ʊʝʭʥʦʣʦʛʠʷ Motion Capture (ʩʠʩʪʝʤʘ ʟʘʭʚʘʪʘ ʜʚʠʞʝʥʠʡ) ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʥʘʣʦʞʝʥʠʝ ʜʚʠʞʝʥʠʡ ʨʝʘʣʴʥʳʭ ʘʢʪʝʨʦʚ ʥʘ ʪʨʝʭʤʝʨʥʳʭ ʧʝʨʩʦ-

ʥʘʞʝʡ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʘʝʪ ʘʥʠʤʘʮʠʶ, ʧʦʟʚʦʣʷʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʜʚʠʞʝʥʠʷ ʘʢʪʝʨʦʚ. 

 

ʀʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ 

ʆʜʥʘ ʠʟ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ - 3D ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʜʣʷ ʠʛʨ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʜʦʩʪʠʛʣʦ ʢʘʯʝ-

ʩʪʚʦ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʭ ʩʝʡʯʘʩ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʚʦ 

ʤʥʦʛʦʤ, ʙʣʘʛʦʜʘʨʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʶ (ʈʠʩʫʥʦʢ 1.11).  

 

 
ʈʠʩʫʥʦʢ 1.11 - ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʞʘ ʠʟ ʠʛʨʦʚʦʛʦ ʧʨʠ-

ʣʦʞʝʥʠ̫ 

 

ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʢʘʯʝʩʪʚʦ ʛʨʘʬʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʨ: ʩʝʡʯʘʩ ʫʞʝ 

ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʥʘʰʫ ʨʝʘʣʴʥʦʩʪʴ ʦʪ ʠʛʨʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ - 

ʥʘʩʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʨʘʩʠʚʦ ʩʜʝʣʘʥʳ ʤʦʜʝʣʠ, ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʜʦ-

ʧʦʜʦʙʥʦ ʠʛʨʘʶʪ ʙʣʠʢʠ ʥʘ ʤʘʰʠʥʘʭ, ʜʦʩʧʝʭʘʭ, ʥʘʩʪʦʣʴʢʦ ʘʪʤʦʩʬʝʨʥʦ 

ʩʜʝʣʘʥʦ ʠʛʨʦʚʦʝ ʦʢʨʫʞʝʥʠʝ. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʙʝʣʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʝʙʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʨʘʙʦʪʢʫ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʘʭ (ʈʠʩʫʥʦʢ 1.12). 

 

 

 
ʈʠʩʫʥʦʢ 1.12 - ʊʨʸʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʜʠʚʘʥʘ ʠ ʬʫʨʥʠʪʫʨʳ  (ʩ 

ʩʘʡʪʘ https://www.cb-online.ru/3d-modely/) 

 

https://www.cb-online.ru/3d-modely/furnitura/
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ʈʝʢʣʘʤʘ ʠ ʤʘʨʢʝʪʠʥʛ 

 ʏʘʩʪʦ ʪʨʝʙʫʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ. 

ɺʘʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠʛʨʘʝʪ ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʢʘʢʦʡ-ʣʠʙʦ ʫʩʣʫʛʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʙʦʣʝʝ ʵʬʬʝʢʪʥʦʝ ʚʧʝʯʘʪ-

ʣʝʥʠʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʵʢʩʢʣʶʟʠʚʥʳʭ ʫʢʨʘʰʝʥʠʡ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʭʫʜʦʞʥʠʢʠ ʠ ʶʚʝʣʠʨʳ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʡ ʠ ʥʝʧʦʚʪʦ-

ʨʠʤʳʡ ʵʩʢʠʟ. 

 

ɻʣʘʚʘ 1.3  

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʩʚʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ ʫʩʧʝʣʠ ʧʦʢʘʟʘʪʴ ʩʝʙʷ, 

ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʝ, ʥʘʜʝʞʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʘʢʝʪʳ (ʈʠʩʫʥʦʢ 1.13). ʉʫʱʝʩʪʚʫʶʪ ʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʦʣʴʢʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʢ ʧʨʠʤʝʨʫ, ʪʝʢ-

ʩʪʫʨʠʥʛ, ʨʝʪʦʧʦʣʦʛʠʷ, ʘʥʠʤʘʮʠʷ ʠ ʪ.ʜ.  

ʊʦ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʥʦʚʠʯʢʘ ʠʣʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʘ, ʤʦʞʝʪ ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʦʜʦʡʪʠ ʜʣʷ ʜʨʫʛʦʛʦ ʭʫʜʦʞʥʠʢʘ. ɺ 

ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʫʯʰʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 3D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ.  

ʂʘʢ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ? ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʝʙʦʚʘ-

ʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʣʶʙʦʡ ʨʘʙʦʪʳ ʚ 3D ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 

16 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʣʠ ʙʦʣʴʰʝ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚʨʦʜʝ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ.  

ʇʦʯʪʠ ʚʩʝʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠʟ ʥʘʰʝʛʦ ʩʧʠʩʢʘ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 5 ɻɹ 

ʤʝʩʪʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʠ ʚ ʜʦʙʘʚʦʢ ʥʫʞʥʦ ʝʱʝ ʦʩʪʘʚʠʪʴ ʯʪʦ-ʪʦ ʜʣʷ 

ʩʚʦʠʭ ʨʘʙʦʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʩʣʦʞʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ 

ʥʫʞʥʘ ʚʠʜʝʦʢʘʨʪʘ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ.  
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ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʙʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ 

ʜʠʟʘʡʥʝʨ ʥʦʚʠʯʦʢ; 

 

 
ʈʠʩʫʥʦʢ 1.13 ï ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

-  ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʩʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʨʦʝʢʪ;  

- ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʝʤʢʠ ʠ 

ʙʫʜʫʪ ʩʪʘʙʠʣʴʥʦ ʠ ʥʘʜʝʞʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʥʘ ʚʩʝʭ ʢʦʤʧʴʶʪʝʨʘʭ;  

- ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʨʝʥʜʝʨʘ ʠʣʠ ʚʠʜʝʦ;  

- ʷʟʳʢ ʠʥʪʝʨʬʝʡʩʘ ð ʧʨʦʛʨʘʤʤʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʙʳʚʘʶʪ ʨʫʩʠʬʠ-

ʮʠʨʦʚʘʥʳ, ʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʚʦʜʘ ʥʘ ʨʫʩʩʢʠʡ ʥʝʢʦʪʦʨʳʝ ʢʣʘ-

ʚʠʰʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ;  
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- ʧʣʘʪʥʘʷ ʠʣʠ ʙʝʩʧʣʘʪʥʘʷ ʣʠʮʝʥʟʠʷ ð ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʧʨʦ-

ʛʨʘʤʤ ʧʣʘʪʥʳʝ, ʥʦ ʚ ʥʠʭ ʙʳʚʘʶʪ ʫʯʝʙʥʳʝ ʣʠʮʝʥʟʠʠ, ʢʦʪʦʨʳʝ ʚʳʜʘʶʪʩʷ 

ʥʘ ʪʨʠ ʛʦʜʘ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʯʝʙʥʦʡ ʣʠʮʝʥʟʠʠ ʧʨʦʜʚʠʞʝʥʠʝ 

ʧʨʦʝʢʪʦʚ ʩ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʧʦʣʠʪʠʢʠ 

ʢʦʤʧʘʥʠʠ, ʚʳʧʫʩʪʠʚʰʝʡ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʠʤʝʶʱʠʭ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʧʨʦ-

ʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʣʘʪʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʦʤʤʝʨʯʝ-

ʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ 

ʧʨʦʛʨʘʤʤʳ, ʟʘ ʢʦʪʦʨʫʶ ʧʨʠʜʝʪʩʷ ʟʘʧʣʘʪʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1 ʜʣʷ ʫʧʨʦʱʝ-

ʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʙʫʜʝʪ ʚʳʙʨʘʥʘ 

ʧʨʦʛʨʘʤʤʘ, ʟʘʚʠʩʠʪ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ ʜʠʟʘʡʥʝʨ ʟʘʪʨʘʪʠʪ ʥʘ ʧʨʦ-

ʝʢʪ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠ ʜʦʭʦʜ ʦʪ ʧʨʦʝʢʪʘ.  

 

ʊʘʙʣʠʮʘ 1.1 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ɿD ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ  

ʅʘʟʚʘʥʠʝ 

 

ʋʩʣʦʚʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ 

ʆʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ 

ʇʦʜʜʝʨʞʢʘ 

ʘʥʠʤʘʮʠʠ 

ʇʦʣʥʦʪʘ 

ʬʫʥʢʮʠʦʥʘʣʘ 

Maya  ʇʣʘʪʥʦ/ʙʝʩʧʣʘʪʥʘʷ 

ʚʝʨʩʠʷ ʜʣʷ ʩʪʫʜʝʥ-

ʪʦʚ 

Windows, macOs, 

Linux 

ɼʘ ʇʦʣʥʳʡ 

 

Cinema 4D  ʇʣʘʪʥʦ Windows, macOS, ɼʘ ʇʦʣʥʳʡ 

 

Blender 

 

ɹʝʩʧʣʘʪʥʦ 

 

macOS, Windows, 

Linux, Steam 

ɼʘ ʇʦʣʥʳʡ 

 

3ds Max  

 

ʇʣʘʪʥʦ/ʙʝʩʧʣʘʪʥʘʷ 

ʫʯʝʙʥʘʷ ʣʠʮʝʥʟʠʷ 

Windows, macOS, 

Linux 

ɼʘ ʇʦʣʥʳʡ 

AutoCAD  

 

ʇʣʘʪʥʦ/ʙʝʩʧʣʘʪʥʘʷ 

ʧʨʦʙʥʘʷ ʚʝʨʩʠʷ 

Windows, OS x, 

iOS, Android, 

Windows Phone 

ʅʝʪ ɼʦʩʪʘʪʦʯʥʦ 

 



ɺʚʝʜʝʥʠʝ ʚ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

============================================  

43 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1.1 

SolidWorks ʇʣʘʪʥʦ Windows ɼʘ ɼʦʩʪʘʪʦʯʥʦ 

ʂʦʤʧʘʩ 3D  ʇʣʘʪʥʦ Windows, 

Linuʭ 

ɼʘ ʇʦʣʥʳʡ 

SketchUp  

 

ʇʣʘʪʥʦ ʜʣʷ ʢʦʤ-

ʤʝʨʮʠʠ /ʙʝʩ-

ʧʣʘʪʥʦ ʜʣʷ ʣʠʯ-

ʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ 

Windows, 

macOS 

ʅʝʪ ɹʘʟʦʚʳʡ 

 

ZBrush  ʇʣʘʪʥʦ Windows, 

macOS 

ɼʘ ʇʦʣʥʳʡ 

 

TinkerCad  

 

ɹʝʩʧʣʘʪʥʦ ʆʥʣʘʡʥ ʅʝʪ ɹʘʟʦʚʳʡ 

Inventor  ʇʣʘʪʥʦ Windows, 

macOS 

ɼʘ ɼʦʩʪʘʪʦʯʥʦ 

Sculptris ɹʝʩʧʣʘʪʥʦ Windows, 

Mac OSX.  

ʅʝʪ ɼʦʩʪʘʪʦʯʥʦ 

Daz Studio ɹʝʩʧʣʘʪʥʦ Windows 

Vista ʠ ʥʦ-

ʚʝʝ, Mac OS 

X 10.6 ʠ ʥʦ-

ʚʝʝ. 

ɼʘ ɼʦʩʪʘʪʦʯʥʦ 

Softimage 

Mod Tool 

ɹʝʩʧʣʘʪʥʦ Windows, 

Linux. 

ɼʘ ɼʦʩʪʘʪʦʯʥʦ 

 

Maya 

 

Maya ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ ʫʞʝ 

20 ʣʝʪ. ɺ Maya ʯʘʱʝ ʚʩʝʛʦ ʨʠʩʫʶʪ ʘʥʠʤʘʮʠʶ, ʤʫʣʴʪʬʠʣʴʤʳ (ʈʠʩʫʥʦʢ 

1.14).  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: ʆʉ Microsoft Windows 7 (ʩ ʧʘʢʝʪʦʤ ʦʙʥʦʚʣʝ-

ʥʠʷ 1) ʠ ʆʉ Windows 10 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ, Apple Mac OS X 10.11.x, 

10.12.x, 10.13.x, 10.14.x, Red Hat Enterprise Linux 6.5 ʠ 7.2 WS 
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CentOS 6.5 ʠ 7.2 Linux. ɹʨʘʫʟʝʨʳ: Google Chrome; Mozilla; Safari; Inter-

net Explorer. ʅʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ - 64-

ʨʘʟʨʷʜʥʳʝ; ʆɿʋ - 8 ɻɹ (ʜʣʷ ʣʫʯʰʝʡ ʨʘʙʦʪʳ 16 ɻɹ).  ʄʝʩʪʦ ʥʘ ʚʠʥʯʝ-

ʩʪʝʨʝ - 4 ɻʙ. Ŀ ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ - 3-ʢʥʦʧʦʯʥʘʷ ʤʳʰʴ.   

 

 
ʈʠʩʫʥʦʢ 1.14 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Maya 

 

ʉʪʦʠʤʦʩʪʴ: ʦʢʦʣʦ 6600 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ʠʣʠ 52 000 ʚ ʛʦʜ. ɽʩʪʴ ʙʝʩ-

ʧʣʘʪʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʚʝʨʩʠʷ ʥʘ 3 ʛʦʜʘ.  

ʌʫʥʢʮʠʠ: 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 3D ʘʥʠʤʘʮʠʠ, ʢʦʤʧʦʟʠʮʠʠ; 

- ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʚʠʟʫʘʣʴʥʳʭ ʩʧʝʮʵʬʬʝʢʪʦʚ; 

- ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ ʠʤʠʪʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʧʝʨʝʜʘʯʘ ʜʠʥʘʤʠʢʠ ʛʠʙʢʠʭ ʠ ʪʚʝʨʜʳʭ ʪʝʣ; 

https://www.google.com/intl/ru_ru/chrome/
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- ʥʘʣʦʞʝʥʠʝ ʪʝʢʩʪʫʨ, ʤʘʪʝʨʠʘʣʦʚ; 

- ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʘʥʠʤʘʮʠʠ, ʚʧʣʦʪʴ ʜʦ ʧʨʦʨʠʩʦʚʢʠ ʤʝʣʴʯʘʡʰʠʭ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʤʝʨ, ʧʨʷ-

ʜʦʢ ʚʦʣʦʩ. 

Maya ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʧʦʧʫʣʷʨʥʳʭ ʤʫʣʴʪʬʠʣʴʤʘʭ: 

ʌʠʢʩʠʢʠ, ʉʤʝʰʘʨʠʢʠ, ʖʞʥʳʡ ʇʘʨʢ. ɺʳʧʫʩʪʠʣʘ ʚ ʩʚʝʪ ʪʘʢʠʭ ʧʦʧʫʣʷʨ-

ʥʳʭ ʤʫʣʴʪʧʝʨʩʦʥʘʞʝʡ, ʢʘʢ ʐʨʝʢ, ʉʪʶʘʨʪ ʃʠʪʪʣ. Maya ʧʨʠʥʝʩʣʘ ʆʩʢʘʨ 

ʠʟʚʝʩʪʥʳʤ ʬʠʣʴʤʘʤ - ʂʠʥʛ-ʢʦʥʛ, ʄʘʪʨʠʮʘ, ʏʝʣʦʚʝʢ ʇʘʫʢ, ʇʠʨʘʪʳ ʂʘ-

ʨʠʙʩʢʦʛʦ ʤʦʨʷ, ɺʣʘʩʪʝʣʠʥ ʂʦʣʝʮ. 

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʤʦʱʥʘʷ ʧʨʦʛʨʘʤʤʘ; 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ;  

- ʦʪʢʨʳʪʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ; 

- ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʘʥʠʤʘʮʠʠ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʭ ʬʦʨʤʘʪʦʚ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʣʘʚʘʶʱʠʝ ʟʘʛʦʣʦʚʢʠ ʠ ʣʦʛʦʪʠʧʳ;  

- ʨʝʜʘʢʪʦʨ ʫʟʣʦʚ;  

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦ-ʫʨʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʤʦʪʨʝʪʴ 

ʚʩʝ ʞʝʣʘʶʱʠʝ;  

- ʦʧʪʠʤʠʟʘʮʠʷ ʢ ʨʘʙʦʪʝ ʚ ʩʨʝʜʝ Windows 10. 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʜʦʨʦʛʘʷ ʧʨʦʛʨʘʤʤʘ; 

- ʩʣʦʞʥʦ ʫʯʠʪʴʩʷ;  

- ʠʥʪʝʨʬʝʡʩ ʘʥʛʣʠʡʩʢʠʡ;  

- ʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʚʝʨʩʠʠ;  

- 30-ʪʠ ʜʥʝʚʥʘʷ ʧʨʦʙʥʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ;  

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘ-

ʙʦʪʫ ʩ 32-ʨʘʟʨʷʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 
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Cinema 4D 

 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

ʅʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʝʥʜʝʨʫ, ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʷ ʘʥʠʤʘʮʠʶ ʦʙʲʝʢʪʦʚ. ɹʦʣʴʰʦʡ ʬʫʥʢʮʠʦʥʘʣ 

ʧʨʦʛʨʘʤʤʳ ʜʘʝʪ ʧʨʦʩʪʦʨ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʦʛʨʘʤʤʘ 

ʩʯʠʪʘʝʪʩʷ ʧʨʦʩʪʦʡ ʚ ʦʩʚʦʝʥʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʶʱʠʤʠ. ɺʠ-

ʜʝʦ ʧʦʣʫʯʘʶʪʩʷ ʨʝʘʣʠʩʪʠʯʥʳʤʠ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʣʘʤʥʳʭ ʨʦ-

ʣʠʢʦʚ ʠ ʤʫʣʴʪʬʠʣʴʤʦʚ (ʈʠʩʫʥʦʢ 1.15).  

ʕʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʦ-

ʟʜʘʚʘʪʴ ʧʦʪʨʷʩʘʶʱʠʝ ʨʘʙʦʪʳ. ʇʨʦʛʨʘʤʤʘ ʩʦʚʤʝʩʪʠʤʘ ʩ Adobe After 

Effects. ɼʣʷ Cinema 4D ʝʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠ-

ʘʣʘ. ʇʦʩʪʦʷʥʥʘʷ ʣʠʮʝʥʟʠʷ ʥʘ Cinema 4D ʩʪʦʠʪ ʦʯʝʥʴ ʥʝʜʝʰʝʚʦ, ʠ ʝʝ 

ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʙʝʩʧʣʘʪʥʦ ʥʘ 42 ʜʥʷ. ʇʨʝʜʣʘʛʘʝʪ ʩʪʫʜʝʥʯʝʩʢʠʝ ʣʠʮʝʥ-

ʟʠʠ ʧʦ ʩʥʠʞʝʥʥʳʤ ʮʝʥʘʤ.  

 

 
ʈʠʩʫʥʦʢ 1.15 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Cinema 4D 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: 64-ʨʘʟʨʷʜʥʘʷ ʚʝʨʩʠʷ Windows 7 SP1 ʠʣʠ ʥʦʚʝʝ 

ʩ 64-ʨʘʟʨʷʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ Intel ʠʣʠ AMD ʩ ʧʦʜʜʝʨʞʢʦʡ SSE3, ʣʠʙʦ 

MacOS X 10.11.6 ʠʣʠ 10.12.4+ ʩ 64-ʨʘʟʨʷʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ Intel ʥʘ 

Apple Macintosh, 4 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ 8 ɻɹ ʠʣʠ 

ʙʦʣʴʰʝ).  

ʉʪʦʠʤʦʩʪʴ: ʦʪ 50 000 ʨʫʙʣʝʡ ʚ ʛʦʜ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʧʣʘʚʥʘʷ ʢʨʠʚʘʷ ʦʙʫʯʝʥʠʷ; 

- ʜʦʩʪʫʧʥʳ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʣʠʮʝʥʟʠʠ; 

- ʩʠʣʴʥʳʡ ʚʩʪʨʦʝʥʥʳʡ ʨʝʥʜʝʨ;  

- ʚʩʪʨʦʝʥʥʳʡ ʨʫʩʠʬʠʢʘʪʦʨ;  

- ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; 

- ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʝʘʣʠʩʪʠʯ-

ʥʳʝ ʢʘʨʪʠʥʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʜʦʨʦʛʠʝ ʣʠʮʝʥʟʠʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ;  

- ʚʦʟʤʦʞʥʳ ʩʣʦʞʥʦʩʪʠ ʚ ʩʢʫʣʴʧʪʠʥʛʝ ʣʠʮ. 

 

Blender 

 

ɹʝʩʧʣʘʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦ-

ʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʤʘʥʜʦʡ ʵʥʪʫʟʠʘʩʪʦʚ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python (ʈʠʩʫʥʦʢ 1.16).  

ɺʚʠʜʫ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ, ʦʪʢʨʳʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʧʘʢʝʪ ʧʦʣʫʯʠʣ ʟʘʩʣʫʞʝʥʥʫʶ ʠʟʚʝʩʪ-

ʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʠ ʥʦʚʠʯʢʦʚ, ʥʦ ʠ ʩʨʝʜʠ ʧʨʦʜʚʠʥʫʪʳʭ 3D ʤʦʜʝʣʣʝ-

ʨʦʚ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʫ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʤ ʧʘʢʝʪʘʤ 3D ʛʨʘʬʠʢʠ.  

ʇʨʦʛʨʘʤʤʘ ʩʪʘʥʝʪ ʧʨʝʢʨʘʩʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ 3D 

ʛʨʘʬʠʢʦʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʙʘʟʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʟʜʘʥʠʷ ʠ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ 3D ʦʙʲʝʢʪʦʚ, ʚʝʜʴ Blender ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʥʘʙʦʨ ʦʧʮʠʡ, 
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ʢʦʪʦʨʳʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʨʝʭʤʝʨʥʳʭ ʨʝʜʘʢʪʦʨʘʭ, ʚ ʥʝʤ 

ʩʦʙʨʘʥʦ ʧʦʥʝʤʥʦʛʫ ʦʪ ʢʘʞʜʦʡ ʠʟʚʝʩʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D 

ʤʦʜʝʣʝʡ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ, ʫʥʠʢʘʣʴ-

ʥʳʡ ʧʘʢʝʪ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʥʝ ʧʦʭʦʞʠʡ ʥʠ ʥʘ ʦʜʥʦ ʜʨʫʛʦʝ ʧʨʠʣʦ-

ʞʝʥʠʝ.  

 

 
ʈʠʩʫʥʦʢ 1.16 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Blender 

 

Blender ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʘʥʠʤʘʮʠʠ, ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʛʨ ʠ ʜʘʞʝ ʩʢʫʣʴʧʪʠʥʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝ-

ʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ Python, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʠ ʩʘʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ.  

ʌʫʥʢʮʠʠ: 

- 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʩʫʱʝʩʪʚʫ-

ʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩ ʦʙʲʝʤʥʳʤʠ ʤʦʜʝʣʷʤʠ. ɼʦ-

ʩʪʫʧʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʠʪʠʚʦʚ, ʧʦʣʠʛʦʥʦʚ, 
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NURBS-ʢʨʠʚʳʭ, ʢʨʠʚʳʭ ɹʝʟʴʝ, ʤʝʪʘʩʬʝʨ, ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʜʣʷ ʩʢʫʣʴʧʪʠʥʛʘ; 

- ʘʥʠʤʘʮʠʷ. ɺ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʢʘʢ ʩʢʝʣʝʪʥʘʷ ʘʥʠʤʘʮʠʷ, ʠʥʚʝʨʩʥʘʷ ʢʠʥʝʤʘʪʠʢʘ, ʩʝʪʦʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʨʰʠʥ ʠ ʪ.ʜ.; 

- ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʝʢʩʪʫʨ ʥʘ ʦʜʠʥ ʦʙʲʝʢʪ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʠʩʦʚʘʥʠʷ; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: Windows Vista ʠ ʚʳʰʝ, Mac OSX 10.6 ʠ ʚʳʰʝ, 

Linux.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʙʝʩʧʣʘʪʥʘʷ;  

- ʚʧʝʯʘʪʣʷʶʱʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

- ʨʝʘʣʠʩʪʠʯʥʘʷ ʢʘʨʪʠʥʢʘ ʥʘ ʚʳʭʦʜʝ;  

- ʙʦʣʴʰʦʡ ʬʫʥʢʮʠʦʥʘʣ;  

- ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʧʝʮʵʬʬʝʢʪʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʧʣʘʛʠʥʦʚ;  

- ʥʝʧʣʦʭʘʷ ʧʘʣʠʪʨʘ. 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠʣʠ 

ʦʜʝʞʜʳ ʧʝʨʩʦʥʘʞʝʡ;  

- ʧʝʨʩʦʥʘʞʠ ʚ ʦʩʥʦʚʥʦʤ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʝ. 
 

 

3ds Max 

 

ʕʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ, 

ʩʮʝʥ, ʘʥʠʤʘʮʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʩʝʛʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʨʝʭʤʝʨʥʳʤ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝʤ: ʩʧʝʮʵʬʬʝʢʪʳ ʚ ʢʠʥʦ, ʧʨʝʟʝʥʪʘʮʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʪʝʭ-

ʥʠʢʠ, ʦʜʝʞʜʳ, ʘʚʪʦʤʦʙʠʣʝʡ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʣʫʯʰʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ 

3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ Windows (ʈʠʩʫʥʦʢ 1.17).  
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3ds Max ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʫʜʦʞʥʠʢʘʤʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʦʙʣʘ-

ʩʪʠ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʢʠʥʦ, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʜʠʟʘʡʥʝʨʘʤʠ ʠʛʨ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʬʫʥʢʮʠʠ 3D ʨʝʥʜʝʨʠʥʛʘ, ʪʘʢʠʝ 

ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʠʪʘʮʠʠ ʨʝʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʢʘʤʝʨʳ.  

 

 
ʈʠʩʫʥʦʢ 1.17 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 3ds Max 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: Microsoft Windows 7 (SP1), Windows 8, Windows 

8.1 ʠ Windows 10. ʉʪʦʠʤʦʩʪʴ: ʦʢʦʣʦ 6600 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ʠʣʠ 52 000 ʚ 

ʛʦʜ. ɽʩʪʴ ʙʝʩʧʣʘʪʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʚʝʨʩʠʷ ʥʘ 3 ʛʦʜʘ ʠ ʧʨʦʙʥʘʷ ʥʘ 30 

ʜʥʝʡ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʩʠʣʴʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ;  

- ʣʝʛʯʝ ʫʯʠʪʴʩʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Maya);  
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- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʧʝʨʝʥʦʩ ʩʮʝʥ ʠ ʤʦʜʝʣʝʡ ʚ ʜʚʠʞʢʠ Unity, UE4; 

- ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʠʤʘʮʠʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʩʥʘʩʪʢʠ; 

- ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʪʨʝʢʠʥʛ;  

- ʨʝʜʘʢʪʦʨ ʧʦʪʦʢʘ ʯʘʩʪʠʮ; 

- ʧʨʦʩʪʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ;  

- ʬʠʟʠʯʝʩʢʘʷ ʢʘʤʝʨʘ; 

- ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʠʥʪʝʨʬʝʡʩ;  

- ʢʦʥʚʝʨʪʝʨ ʩʮʝʥ; 

- ʙʠʙʣʠʦʪʝʢʘ ʘʢʪʠʚʦʚ;  

- ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

- ʧʦʜʜʝʨʞʢʘ ʜʠʩʧʣʝʷ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ,  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʪʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʩʣʦʞʥʦʩʪʴ;  

- ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ;  

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʥʠʤʘʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʤʫʣʴʪʬʠʣʴ-

ʤʦʚ;  

- ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ;  

- ʚʳʩʦʢʘʷ ʮʝʥʘ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʘʢʝʪ.  

 

AutoCAD 

 

ʇʦʧʫʣʷʨʥʳʡ ʩʦʬʪ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʧʦ ʯʝʨʪʝʞʘʤ ʠ ʚʳʛʨʫʞʘʪʴ ʠʭ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʣʘʪ-

ʬʦʨʤʳ. ʏʝʨʪʝʞʠ ʠʟ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʚ 3ds Max ʠ 

ArchiCAD, ʯʪʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʟʜʘʥʠʷʤʠ. ʇʨʦ-

ʛʨʘʤʤʘ ʠʜʝʘʣʴʥʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. ʀʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʠʜʝʘʣʴʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʞʝʥʝʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʝ;  

- ʦʙʣʝʛʯʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʯʝʨʪʝʞʝʡ;  
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- ʠʤʝʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ Autodesk;  

- ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʦʷʤʠ ʤʦʜʝʣʠ;  

- ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʯʝʨʪʝʞʠ ʚ ʦʜʥʦʤ ʬʘʡʣʝ (ʈʠʩʫʥʦʢ 1.18).  

 

  
ʈʠʩʫʥʦʢ 1.18 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ AutoCAD 

 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳ;  

- ʩʣʦʞʥʦʩʪʴ ʧʨʠʚʷʟʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʢ ʧʨʦʝʢʪʘʤ;  

- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʮʝʥʟʠʠ.  

 

SolidWorks 

 

ʆʪʥʦʩʠʪʩʷ ʢ ʧʨʦʛʨʘʤʤʘʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟ-

ʚʦʣʷʶʱʠʤ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʰʘʛʘʭ ʩʦʟʜʘʥʠʷ. ʇʝ-

ʨʝʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʯʪʦ ʚʝʩʴʤʘ ʦʙʣʝʛʯʘʝʪ ʨʘ-

ʙʦʪʫ ʜʠʟʘʡʥʝʨʘʤ. ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʝʢʪʳ 

ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ (ʈʠʩʫʥʦʢ 1.19).  
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ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ;  

- ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʠʥʞʝʥʝʨʠʶ;  

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ Excel, Word ʠ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʆʉ 

Windows;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1.19 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ SolidWorks 

 

ʅʝʜʦʩʪʘʪʢʠ:  

- ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ;  

- ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ;  

- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʧʘʢʝʪʘ. 

 

ʂʦʤʧʘʩ 3D 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʩʘʤʘʷ ʧʦʧʫʣʷʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʙʲʝʤ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʦʥʘ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʠ ʫʜʦʙʥʳʤ 
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ʠʥʪʝʨʬʝʡʩʦʤ. ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʣʘʪʥʦ ʠ ʩʪʦʠʪ ʜʦʨʦʛʦ, ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʣʠʮʝʥʟʠʠ ï ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ, ʣʠʯʥʦʛʦ, ʛʨʫʧʧʦ-

ʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪ. ʜ. ʊʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʦ 

ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ 

ʠ ʨʝʩʫʨʩʳ (ʈʠʩʫʥʦʢ 1.20).  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ;  

- ʧʨʦʩʪʘʷ ʠ ʙʳʩʪʨʘʷ ʨʘʙʦʪʘ; 

- ʤʦʱʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʝʪʘʣʝʡ ʠ ʩʙʦ-

ʨʦʯʥʳʭ ʝʜʠʥʠʮ.  

ʅʝʜʦʩʪʘʪʢʠ:  

- ʩʣʘʙʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ; 

- ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.20 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʂʦʤʧʘʩ 3D 
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SketchUp 

 

ʃʝʛʢʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʬʪ ʧʨʠʜʝʪʩʷ ʧʦ ʚʢʫʩʫ ʜʠʟʘʡʥʝʨʘʤ ʠʥ-

ʪʝʨʴʝʨʘ, ʨʘʩʩʯʠʪʘʥ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʤʝʙʣʠʨʦʚʢʝ ʟʜʘʥʠʡ. ʇʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ ʠ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ-

ʤʦʛʘʶʪ ʣʝʛʢʦ ʦʩʚʘʠʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʈʠʩʫʥʦʢ 1.21).  

 

 
ʈʠʩʫʥʦʢ 1.21 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ SketchUp 

 

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ;  

- ʣʝʛʢʘʷ ʟʘʣʠʚʢʘ ʦʙʲʝʢʪʦʚ;  

- ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʩʘʤʦʫʯʠʪʝʣʷ;  

- ʠʥʩʪʨʫʤʝʥʪ ʜʦʙʘʚʣʝʥʠʷ ʪʝʥʝʡ ʧʨʠʜʘʝʪ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ;  

- ʙʝʩʧʣʘʪʥʦ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  
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ʅʝʜʦʩʪʘʪʢʠ:  

- ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ;  

- ʜʣʷ ʚʳʛʨʫʟʢʠ ʬʘʡʣʦʚ OBJ ʠ STL ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʣʘʛʠʥʳ;  

- ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʚʘʪʴ ʧʨʦʝʢʪʳ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ. 

 

ZBrush 

 

ʇʝʨʚʦʢʣʘʩʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʢʫʣʴʧʪʫʨ. 

ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 3D ʧʝʯʘʪʠ (ʈʠʩʫʥʦʢ 1.22).  

 

 
ʈʠʩʫʥʦʢ 1.22 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ZBrush 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: 64-ʨʘʟʨʷʜʥʘʷ ʚʝʨʩʠʷ Windows Vista ʠʣʠ ʥʦʚʝʝ; 

Mac OSX: 10.8 ʠʣʠ ʚʳʰʝ. ʉʪʦʠʤʦʩʪʴ: 895 $.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʧʨʠʝʤʣʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ; 

- ʠʥʪʝʨʬʝʡʩ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ; 
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- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʡ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ; 

- ʬʫʥʢʮʠʷ ʣʝʧʢʠ, ʢʦʪʦʨʘʷ ʠʤʠʪʠʨʫʝʪ ʩʦʟʜʘʥʠʝ ʬʠʛʫʨ ʧʨʠ ʧʦʤʦʱʠ 

ʛʣʠʥʳ; 

- ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʥʘʧʝʯʘʪʘʥʥʳʭ ʤʦʜʝʣʝʡ.  

ʅʝʜʦʩʪʘʪʢʠ:  

- ʜʦʨʦʛʘʷ ʣʠʮʝʥʟʠʷ ʧʦʩʣʝ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ;  

- ʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʥʪʝʨʬʝʡʩʘ; 

- ʩʣʦʞʝʥ ʚ ʦʙʫʯʝʥʠʠ;  

- ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʯʘʪʠ ʧʨʠ ʫʩʣʦʚʠʠ ʵʢʩʧʦʨʪʘ ʛʝʦʤʝʪʨʠʠ.  

 

TinkerCAD 

 

ʅʝʩʣʦʞʥʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷ-

ʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ ʩʨʘʟʫ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ (ʈʠʩʫʥʦʢ 1.23).  

 

 
ʈʠʩʫʥʦʢ 1.23 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ TinkerCAD 
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ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʥʝ ʥʫʞʥʦ ʩʢʘʯʠʚʘʪʴ ʦʪʜʝʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ;  

- ʙʝʩʧʣʘʪʥʦ;  

- ʧʦʜʜʝʨʞʠʚʘʝʪ 3D ʧʨʠʥʪʝʨ;  

- ʠʤʝʝʪ ʙʝʩʧʣʘʪʥʳʝ ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ;  

- ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ;  

- ʚʳʛʨʫʟʢʘ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ STL.  

ʅʝʜʦʩʪʘʪʢʠ:  

- ʘʥʛʣʠʡʩʢʠʡ ʠʥʪʝʨʬʝʡʩ;  

- ʤʘʣʳʡ ʬʫʥʢʮʠʦʥʘʣ;  

- ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʚ ʦʬʬʣʘʡʥ-ʨʝʞʠʤʝ;  

- ʥʝʪ ʯʝʪʢʦʩʪʠ ʚ ʦʙʥʦʚʣʝʥʥʳʭ ʚʝʨʩʠʷʭ, ʧʨʠʭʦʜʠʪʩʷ ʩʣʝʜʠʪʴ ʟʘ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ.  

 

Inventor 

 

ɺ Inventor ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʧʫʩʢʘ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ. ʇʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ 2D ʠ 3D ʪʝʭʥʦʣʦ-

ʛʠʶ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʦʚ (ʈʠʩʫʥʦʢ 1.24).  

Inventor ʩʦʚʤʝʩʪʠʤ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧʘʥʠʠ Autodesk, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʝʨʝʥʦʩʠʪʴ ʛʦʪʦʚʳʝ ʯʝʨʪʝʞʠ. ʆʩʚʦʝʥʠʝ ʨʝʜʘʢʪʦʨʘ ʚʦʟ-

ʤʦʞʥʦ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ;  

- ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ;  

- ʦʙʤʝʥ ʯʝʨʪʝʞʘʤʠ ʚ DWG-ʬʦʨʤʘʪʝ;  

- ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ʚʠʜʝ ʙʣʦʢʘ AutoCAD.  

ʅʝʜʦʩʪʘʪʢʠ:  

- ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ;  
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- ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ;  

- ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ AutoCAD ʯʝʨʪʝʞʠ ʤʦʛʫʪ ʦʪʢʨʳʚʘʪʴʩʷ ʚ ʥʝʤ, 

ʘ ʥʝ ʚ Inventor.  

 

 
ʈʠʩʫʥʦʢ 1.24 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Inventor 

 

Sculptris 

 

ɹʝʩʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʪ Pixologic. Sculptris ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʣʷ ʪʝʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʢʪʦ ʙʳʩʪʨʦ ʠ 

ʧʨʦʩʪʦ ʭʦʯʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʠʜʝʠ. Sculptris ʦʩʥʦʚʘʥʘ ʥʘ ZBrush ʦʪ 

ʪʦʛʦ ʞʝ Pixologic, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘ-

ʥʠʷ ʤʦʜʝʣʝʡ ʚ 3D (ʈʠʩʫʥʦʢ 1.25). 

ʌʫʥʢʮʠʠ: 

- ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ; 

- ʩʦʟʜʘʥʠʝ ʨʝʣʴʝʬʦʚ; 

- ʩʧʝʮʠʘʣʴʥʳʝ ʢʠʩʪʠ; 
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- ʤʘʩʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʝʡ ʤʦʜʝʣʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʣʝʧʢʠ; 

- ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠ-

ʤʝʥʪʝ. 

 

 
ʈʠʩʫʥʦʢ 1.25 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Sculptris 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: Windows, Mac OSX.  

ʉʪʦʠʤʦʩʪʴ: ʙʝʩʧʣʘʪʥʦ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʠʜʝʘʣʝʥ ʜʣʷ ʥʦʚʠʯʢʘ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ZBrush.  

ʅʝʜʦʩʪʘʪʢʠ: ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ.  
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Daz Studio 

 

ʇʦʟʚʦʣʷʝʪ ʭʫʜʦʞʥʠʢʘʤ ʩ ʣʶʙʳʤʠ ʥʘʚʳʢʘʤʠ ʩʦʟʜʘʚʘʪʴ 3D ʘʥʠʤʘ-

ʮʠʠ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ, ʧʨʝʜʤʝ-

ʪʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘʢʩʝʩʩʫʘʨʦʚ ʠ ʦʢʨʫʞʝʥʠʷ (ʈʠʩʫʥʦʢ 1.26).  

 

 
ʈʠʩʫʥʦʢ 1.26 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Daz Studio 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: Windows Vista ʠ ʥʦʚʝʝ, Mac OS X 10.6 ʠ ʥʦʚʝʝ. 

ʉʪʦʠʤʦʩʪʴ: ʙʝʩʧʣʘʪʥʦ  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʤʦʱʥʳʡ ʜʚʠʞʦʢ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ ʨʝʥʜʝʨʠʥʛʦʤ;  

- ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʤʦʜʝʣʝʡ (ʧʣʘʪʥʳʭ ʠ ʙʝʩʧʣʘʪʥʳʭ); 

- ʧʦʜʦʡʜʝʪ ʥʦʚʠʯʢʫ.  

ʅʝʜʦʩʪʘʪʢʠ: Daz Studio ð ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʥʠʤʘʮʠʠ ʛʦʪʦʚʳʭ 

ʪʨʝʭʤʝʨʥʳʭ ʬʠʛʫʨ.  
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Softimage Mod Tool 

 

Softimage Mod Tool ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʝ-

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʛʨ (ʈʠʩʫʥʦʢ 1.27). ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ: Windows, Linux. 

ʉʪʦʠʤʦʩʪʴ: ʙʝʩʧʣʘʪʥʦ.  

ɼʦʩʪʦʠʥʩʪʚʘ:  

- ʙʝʩʧʣʘʪʥʳʡ ʩʦʬʪ;  

- ʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʦʚ;  

- ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʧʘʢʝʪʘʤʠ ʦʪ Autodesk.  

ʅʝʜʦʩʪʘʪʢʠ: ʧʝʨʝʩʪʘʣʠ ʚʳʭʦʜʠʪʴ ʦʙʥʦʚʣʝʥʠʷ.  

 

 
ʈʠʩʫʥʦʢ 1.27 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Softimage Mod Tool 

 



ɺʚʝʜʝʥʠʝ ʚ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

============================================  

63 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ɿD ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1.2. 

 

ʊʘʙʣʠʮʘ 1.2 - ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ɿD ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ 

ʅʘʟʚʘʥʠʝ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

Maya  ʉʦʟʜʘʥʠʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʧʝʨʩʦʥʘʞʝʡ; 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ; ʫʜʦʙʥʦʝ ʪʦʥʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ 

ʩʮʝʥ; ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʘʥʠʤʘʮʠʠ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʬʦʨʤʘ-

ʪʦʚ: ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʣʘʚʘʶʱʠʝ ʟʘʛʦ-

ʣʦʚʢʠ ʠ ʣʦʛʦʪʠʧʳ; ʨʝʜʘʢʪʦʨ ʫʟʣʦʚ; 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦ-ʫʨʦʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʤʦʪʨʝʪʴ ʚʩʝ ʞʝʣʘʶ-

ʱʠʝ; ʩʦʟʜʘʥʠʝ ʩʮʝʥʘʨʠʝʚ Maya ʠ ʧʦʜ-

ʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ ʥʘ ʷʟʳʢʘʭ Maya 

Embedded Language (MEL) ʠ Python; 

ʦʧʪʠʤʠʟʘʮʠʷ ʢ ʨʘʙʦʪʝ ʚ ʩʨʝʜʝ 

Windows 10. 

ɼʦʨʦʛʘʷ ʧʨʦʛʨʘʤʤʘ; 

ʩʣʦʞʥʦ ʫʯʠʪʴʩʷ; ʠʥʪʝʨ-

ʬʝʡʩ ʘʥʛʣʠʡʩʢʠʡ; ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʚʝʨ-

ʩʠʠ; 30-ʪʠ ʜʥʝʚʥʘʷ ʧʨʦʙ-

ʥʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ; 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ; ʥʝ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ 32-

ʨʘʟʨʷʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

Cinema 4D  ʇʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; ʜʦʩʪʫʧʥʳ ʢʨʘʪʢʦ-

ʩʨʦʯʥʳʝ ʣʠʮʝʥʟʠʠ; ʩʠʣʴʥʳʡ ʚʩʪʨʦʝʥ-

ʥʳʡ ʨʝʥʜʝʨ; ʚʩʪʨʦʝʥʥʳʡ ʨʫʩʠʬʠʢʘ-

ʪʦʨ; ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʫʯʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ; ʬʫʥʢʮʠʷ 

ʩʣʦʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘ-

ʚʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʝ ʢʘʨʪʠʥʢʠ; ʧʣʘʚʥʘʷ 

ʢʨʠʚʘʷ ʦʙʫʯʝʥʠʷ. 

ɼʦʨʦʛʠʝ ʣʠʮʝʥʟʠʠ ʥʘ ʜʣʠ-

ʪʝʣʴʥʳʡ ʩʨʦʢ; ʚʦʟʤʦʞʥʳ 

ʩʣʦʞʥʦʩʪʠ ʚ ʩʢʫʣʴʧʪʠʥʛʝ 

ʣʠʮ. 

 

Blender ɹʝʩʧʣʘʪʥʘʷ; ʚʧʝʯʘʪʣʷʶʱʠʡ ʥʘʙʦʨ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ; ʨʝʘʣʠʩʪʠʯʥʘʷ ʢʘʨʪʠʥʢʘ 

ʥʘ ʚʳʭʦʜʝ; ʙʦʣʴʰʦʡ ʬʫʥʢʮʠʦʥʘʣ; ʧʨʦ-

ʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘ-

ʥʠʷ ʩʧʝʮʵʬʬʝʢʪʦʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʜʦ-

ʙʘʚʣʝʥʠʷ ʧʣʘʛʠʥʦʚ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘ-

ʙʦʪʢʘ ʜʝʪʘʣʝʡ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠʣʠ ʦʜʝʞʜʳ ʧʝʨ-

ʩʦʥʘʞʝʡ; ʧʝʨʩʦʥʘʞʠ ʚ ʦʩ-

ʥʦʚʥʦʤ ʤʫʣʴʪʷʰʥʳʝ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.2 

3ds Max ʉʠʣʴʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ; ʣʝʛʯʝ 

ʫʯʠʪʴʩʷ, ʯʝʤ ʚ Maya; ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ; ʧʝʨʝʥʦʩ ʩʮʝʥ ʠ ʤʦʜʝʣʝʡ ʚ 

ʜʚʠʞʢʠ Unity, UE4; ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʠʤʘ-

ʮʠʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʩʥʘʩʪʢʠ; ʤʥʦʛʦʢʘ-

ʥʘʣʴʥʳʡ ʪʨʝʢʠʥʛ; ʨʝʜʘʢʪʦʨ ʧʦʪʦʢʘ ʯʘ-

ʩʪʠʮ; ʧʨʦʩʪʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʧʦʨʪʘ 

ʜʘʥʥʳʭ; ʬʠʟʠʯʝʩʢʘʷ ʢʘʤʝʨʘ; ʥʘʩʪʨʘʠʚʘ-

ʝʤʳʡ ʠʥʪʝʨʬʝʡʩ; ʢʦʥʚʝʨʪʝʨ ʩʮʝʥ; ʙʠʙ-

ʣʠʦʪʝʢʘ ʘʢʪʠʚʦʚ; ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʨʘʙʦ-

ʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʧʦʜʜʝʨʞʢʘ ʜʠʩʧʣʝʷ ʩ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʝʪʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʣʦʞʥʦʩʪʴ; ʚʳʩʦʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦʡ ʪʝʭʥʠʢʝ; ʥʝʜʦʩʪʘʪʦʯ-

ʥʘʷ ʘʥʠʤʘʮʠʷ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʤʫʣʴʪ-

ʬʠʣʴʤʦʚ; ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʷ ʣʶ-

ʜʝʡ ʠ ʞʠʚʦʪʥʳʭ; ʚʳʩʦʢʘʷ 

ʮʝʥʘ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʡ ʧʘʢʝʪ.  

AutoCAD ʀʜʝʘʣʴʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʞʝʥʝ-

ʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʝ; ʦʙʣʝʛʯʘʝʪ ʧʦʩʪʨʦʝ-

ʥʠʝ ʯʝʨʪʝʞʝʡ; ʠʤʝʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫ-

ʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ Autodesk; ʧʦʟʚʦʣʷʝʪ 

ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʦʷʤʠ ʤʦʜʝʣʠ; ʧʦʟʚʦʣʷʝʪ 

ʭʨʘʥʠʪʴ ʯʝʨʪʝʞʠ ʚ ʦʜʥʦʤ ʬʘʡʣʝ. 

ʅʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʨʦʛʨʘʤʤʳ ʥʝ ʚʩʝʛʜʘ ʘʢ-

ʪʫʘʣʴʥʳ; ʩʣʦʞʥʦʩʪʴ ʧʨʠ-

ʚʷʟʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ ʢ ʧʨʦʝʢʪʘʤ; ʚʳʩʦ-

ʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʣʠʮʝʥʟʠʠ.  

Solid-

Works 

ʇʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ; ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʩʪʴ ʥʘ ʠʥʞʝʥʝʨʠʶ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

Excel, Word ʠ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʆʉ Windows; ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʋʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ; ʥʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ; 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʣʠ-

ʮʝʥʟʠʦʥʥʦʛʦ ʧʘʢʝʪʘ. 

ʂʦʤʧʘʩ 

3D  

ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ; ʧʨʦʩʪʘʷ ʠ ʙʳʩʪʨʘʷ 

ʨʘʙʦʪʘ; ʤʦʱʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠ-

ʥʠʮ.  

ʉʣʘʙʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦ-

ʟʜʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯ-

ʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. 
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SketchUp  

 

ʃʝʛʢʘʷ ʟʘʣʠʚʢʘ ʦʙʲʝʢʪʦʚ; ʚʩʪʨʦʝʥʥʘʷ 

ʬʫʥʢʮʠʷ ʩʘʤʦʫʯʠʪʝʣʷ; ʠʥʩʪʨʫʤʝʥʪ 

ʜʦʙʘʚʣʝʥʠʷ ʪʝʥʝʡ ʧʨʠʜʘʝʪ ʨʝʘʣʠʩʪʠʯ-

ʥʦʩʪʴ; ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; ʙʝʩʧʣʘʪʥʦ 

ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

 

ʅʝ ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ 

ʧʨʦʛʨʘʤʤʳ; ʜʣʷ ʚʳʛʨʫʟʢʠ 

ʬʘʡʣʦʚ OBJ ʠ STL ʥʝʦʙ-

ʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʣʘʛʠʥʳ; ʥʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʦʪʢʨʳʚʘʪʴ ʧʨʦʝʢʪʳ ʚ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ. 

 

ZBrush  ʇʨʠʝʤʣʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʴʶ-

ʪʝʨʘ; ʠʥʪʝʨʬʝʡʩ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ 

ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ; 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʡ; ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʤʦʜʫʣʝʡ; ʬʫʥʢʮʠʷ ʣʝʧʢʠ, ʢʦʪʦ-

ʨʘʷ ʠʤʠʪʠʨʫʝʪ ʩʦʟʜʘʥʠʝ ʬʠʛʫʨ ʧʨʠ 

ʧʦʤʦʱʠ ʛʣʠʥʳ. 

ɼʦʨʦʛʘʷ ʣʠʮʝʥʟʠʷ ʧʦʩʣʝ 

ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ; ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʥ-

ʪʝʨʬʝʡʩʘ; ʩʣʦʞʝʥ ʚ ʦʙʫ-

ʯʝʥʠʠ; ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʯʘʪʠ 

ʧʨʠ ʫʩʣʦʚʠʠ ʵʢʩʧʦʨʪʘ 

ʛʝʦʤʝʪʨʠʠ.  

TinkerCad  

 

ʅʝ ʥʫʞʥʦ ʩʢʘʯʠʚʘʪʴ ʦʪʜʝʣʴʥʳʤ ʩʦʬ-

ʪʦʤ; ʙʝʩʧʣʘʪʥʦ; ʧʦʜʜʝʨʞʠʚʘʝʪ 3D-

ʧʨʠʥʪʝʨ; ʠʤʝʝʪ ʙʝʩʧʣʘʪʥʳʝ ʦʙʫʯʘʶ-

ʱʠʝ ʚʠʜʝʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ; ʧʦʜʭʦ-

ʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ; ʚʳʛʨʫʟʢʘ ʬʘʡʣʦʚ ʚ 

ʬʦʨʤʘʪʝ STL.  

 

ɸʥʛʣʠʡʩʢʠʡ ʠʥʪʝʨʬʝʡʩ; 

ʤʘʣʳʡ ʬʫʥʢʮʠʦʥʘʣ; ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʚ 

ʦʬʬʣʘʡʥ-ʨʝʞʠʤʝ; ʥʝʪ 

ʯʝʪʢʦʩʪʠ ʚ ʦʙʥʦʚʣʝʥʥʳʭ 

ʚʝʨʩʠʷʭ, ʧʨʠʭʦʜʠʪʩʷ ʩʣʝ-

ʜʠʪʴ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ. 

Inventor  ʇʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ; ʚʳʩʦʢʘʷ ʩʢʦ-

ʨʦʩʪʴ ʨʘʙʦʪʳ; ʦʙʤʝʥ ʯʝʨʪʝʞʘʤʠ ʚ 

DWG-ʬʦʨʤʘʪʝ; ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ ʚ 

ʚʠʜʝ ʙʣʦʢʘ AutoCAD.  

ʋʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʧʨʦʛʨʘʤʤʳ; ʙʦʣʴʰʦʡ ʨʘʟ-

ʤʝʨ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ; 

ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

AutoCAD ʯʝʨʪʝʞʠ ʤʦʛʫʪ 

ʦʪʢʨʳʚʘʪʴʩʷ ʚ ʥʝʤ, ʘ ʥʝ ʚ 

Inventor. 
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Sculptris ʀʜʝʘʣʝʥ ʜʣʷ ʥʦʚʠʯʢʘ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʡʪʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ZBrush.  

 

ʄʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʯʝʤ ʫ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ.  

 

Daz Studio ʄʦʱʥʳʡ ʜʚʠʞʦʢ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʨʝʥʜʝʨʠʥʛʦʤ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʦʪʦʚʳʭ ʤʦʜʝʣʝʡ (ʧʣʘʪʥʳʭ ʠ ʙʝʩ-

ʧʣʘʪʥʳʭ); ʧʦʜʦʡʜʝʪ ʥʦʚʠʯʢʫ.  

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʘʥʠʤʘʮʠʠ 

ʛʦʪʦʚʳʭ ʪʨʝʭʤʝʨʥʳʭ ʬʠ-

ʛʫʨ.  

 

Softimage 

Mod Tool 

ɹʝʩʧʣʘʪʥʳʡ ʩʦʬʪ; ʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ; ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʧʘ-

ʢʝʪʘʤʠ ʦʪ Autodesk. 

ʇʝʨʝʩʪʘʣʠ ʚʳʭʦʜʠʪʴ ʦʙ-

ʥʦʚʣʝʥʠʷ.  

 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ  

 

1. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʚ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

2. ʇʨʠʚʝʜʠʪʝ ʦʙʦʙʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

3. ʅʘ ʢʘʢʠʝ ʧʷʪʴ ʵʪʘʧʦʚ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʩʮʝʥʳ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʧʨʦʮʝʩʩ ʪʨʝʭʤʝʨʥʦʛʦ   ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ? 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ.  

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʵʪʘʧ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ.  

6. ʅʘʟʦʚʠʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʨʝʘ-

ʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ.  

7. ɿʘʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ? 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʵʪʘʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ.  

9. ʅʘʟʦʚʠʪʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠ ̫ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ. 
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10. ʅʘʟʦʚʠʪʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

11. ʅʘʟʦʚʠʪʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʤʝʜʠ-

ʮʠʥʝ. 

12. ʂʘʢʠʝ ʤʦʜʝʣʠ ʠʟʚʝʩʪʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʤʫʣʴʪʬʠʣʴʤʦʚ, ʩʤʦ-

ʜʝʣʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚʳ ʤʦʞʝʪʝ 

ʥʘʟʚʘʪʴ? 

13. ʅʘʟʦʚʠʪʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʤʝʜʠʘ ʠ 

ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. 

14. ʏʪʦ ʪʘʢʦʝ ʪʝʭʥʦʣʦʛʠʷ Motion Capture? 

15. ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘ-

ʬʠʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʙʝʣʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ? 

16. ɼʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʢʣʘʤʝ ʠ ʤʘʨʢʝʪʠʥʛʝ? 

17. ʅʘ ʢʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ? 

18. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ 

ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

19. ʂʘʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʛʨʘʤʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ? 

20. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ 3D ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. 

21. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

Maya.  

22. ʇʨʠʚʝʜʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ Maya. 

23. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʨʦʛʨʘʤʤʫ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ Cinema 4D 

24. ʇʨʠʚʝʜʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ Cinema 4D 

25. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

Blender. 
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26. ʇʨʠʚʝʜʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ Blender. 

27. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

3ds Max.  

28. ʇʨʠʚʝʜʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ 3ds Max. 

29. ʇʨʠʚʝʜʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AutoCAD. 

30. ʇʨʠʚʝʜʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ SolidWorks. 

31. ʇʨʠʚʝʜʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʂʦʤʧʘʩ 3D. 

32. ɺʳʧʦʣʥʠʪʝ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ 3D ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ SketchUp, ZBrush, TinkerCAD ʠ Inventor. 

33. ɺʳʧʦʣʥʠʪʝ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ 3D ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ Sculptris, Daz Studio ʠ Softimage Mod Tool. 



ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

============================================  

69 

ʈʘʟʜʝʣ 2 

ʇʈɸʂʊʀʏɽʉʂʀɽ ʈɸɹʆʊʓ 

 
ɺ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠ ʁʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʫʧʨʘʞʥʝʥʠʷʭ ʦʧʠʩʳʚʘ-

ʪʁʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɺʩʝ 

ʫʧʨʘʞʥʝʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʧʦʣʥʷʣʠʩʴ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʘʛʠʩʪʨʘʥ-

ʪʘʤʠ ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʨʝʜʝ 3ds Max. 

ʇʝʨʚʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʚʦʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠʥʪʝʨ-

ʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Autodesk 3ds Max:  

- ʟʥʘʢʦʤʩʪʚʫ c ʧʨʠʥʮʠʧʘʤʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ; 

- ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʘʭ ʨʘ-

ʙʦʪʳ ʩ ʬʘʡʣʘʤʠ, ʦʢʥʘʤʠ ʧʨʦʝʢʮʠʡ, ʢʦʤʘʥʜʥʳʤʠ ʧʘʥʝʣʷʤʠ; 

- ʟʥʘʢʦʤʩʪʚʫ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ-

ʤʝʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ. 

 

 
 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʮʠʣʠʥʜʨʘ ʠ ʠʟʤʝʥʝʥʠʶ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ, 
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ʪʨʝʭʤʝʨʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʦʜʝʣʠ çʯʘʡʥʠʢè ʠ ʠʟʤʝʥʝʥʠʶ ʝʝ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʤʠʪʠʚʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ ʩʪʦʣʘ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʠʤʠʪʠʚʦʚ. 

ɺʪʦʨʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʘʤ ʨʘʙʦʪʳ ʩʦ 

ʩʧʣʘʡʥʘʤʠ, ʦʙʩʫʞʜʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʪʨʝʭʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʬʠʣʷ ʢʝʛʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʚʨʘʱʝʥʠʷ 

ʩʧʣʘʡʥʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʘ Text, 

ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʪʦʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʚʢʠ ʩʧʣʘʡʥʦʚ 

ʥʘ ʫʨʦʚʥʝ ʧʦʜʦʙʲʝʢʪʦʚ 

  

 
 

ʊʨʝʪʴʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʘʤ ʨʘʙʦʪʳ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ: 

- ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʢʦʧʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ;  

- ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʄʘʩʩʠʚè. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʨʫʛʦʚʦʛʦ ʤʘʩʩʠʚʘ, 

ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʘ çɺʝʰʘʣʢʘè. 
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ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʨʘʟʜʝʣʘ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘ-

ʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Autodesk 3ds Max, ʩʚʷʟʘʥʥʳʤ ʩ ʙʫ-

ʣʝʚʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 
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ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠ ʁʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭ-

ʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʦʚ ʧʦ ʬʦʪʦʛʨʘʬʠʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʷʪʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʘʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠ̫ ʣʦʬʪʠʥʛʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʝʪʦʜʦʤ ʣʦʬʪʠʥʛʘ ʦʙʲ-

ʝʢʪʦʚ: çʅʦʚʦʛʦʜʥʠʡ ʣʝʜʝʥʝʮè, çʅʘʧʦʣʴʥʳʡ ʧʣʠʥʪʫʩè, çɹʠʪʘ ʜʣʷ ʰʫʨʫ-

ʧʦʚʸʨʪʘè, çɼʨʦʪʠʢè, çʆʛʨʘʞʜʝʥʠʝè. 

 

 
 

ʐʝʩʪʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʘʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ NURBS ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 
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ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʪʨʝʭʤʝʨʥʦʤʫ NURBS ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ: çʌʦʥ-

ʪʘʥè, ʚʢʣʶʯʘʷ ʜʦʙʘʚʣʝʥʠʝ ʢ ʤʦʜʝʣʠ ʬʦʥʪʘʥʘ ʩʠʩʪʝʤ ʯʘʩʪʠʮ, çʊʶʣʴ-

ʧʘʥè, çʈʦʟʘè. 

 

 
 

ʉʝʜʴʤʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʚʦʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʩ-

ʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʩʦʟʜʘʥʠʷ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦ ʵʩʢʠʟʫ, ʥʘʨʠ-

ʩʦʚʘʥʥʦʤʫ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ, ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʣʶʙʦʡ, 

ʜʘʞʝ ʩʘʤʦʡ ʧʨʠʯʫʜʣʠʚʦʡ ʬʦʨʤʳ. ʂʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʪʘʢʦʡ ʦʙʲʝʢʪ, ʢʘʢ 

ʪʨʝʭʤʝʨʥʳʡ ʧʨʠʤʠʪʠʚ, ʪʦ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʠʤʝʥʥʦ 
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ʢʘʢ ʪʨʝʭʤʝʨʥʳʡ ʧʨʠʤʠʪʠʚ, ʘ ʥʝ ʢʘʢ ʨʝʜʘʢʪʠʨʫʝʤʘʷ ʩʝʪʯʘʪʘʷ ʦʙʦ-

ʣʦʯʢʘ. ɺ 3ds Max ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʨʘʪʠʪʴ ʦʙʲʝʢʪ-ʧʨʠʤʠ-

ʪʠʚ ʚ ʨʝʜʘʢʪʠʨʫʝʤʫʶ ʩʝʪʢʫ ʠ ʧʨʘʚʠʪʴ ʝʛʦ ʥʘ ʫʨʦʚʥʝ ʧʦʜʦʙʲʝʢʪʦʚ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʩʘʤʦʣʝʪʘ ʠ ʣʝʙʝʜʷ. 

 

 
 

ɺʦʩʴʤʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʦʩʚʦʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠʥ-

ʪʝʨʬʝʡʩʘ ʨʝʜʘʢʪʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʩʦʟʜʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ʄʘʪʝʨʠʘʣ ʚ 3ds Max ï ɻ ʪʦ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʩʚʘʠʚʘʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʠʜʘʥʠʷ ʝʡ ʩʭʦʜʩʪʚʘ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʥʦ-

ʩʷʪʩʷ ʮʚʝʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ ʚ ʦʙʣʘʩʪʷʭ ʟʝʨʢʘʣʴʥʦʛʦ ʙʣʠʢʘ, ʨʘʟ-

ʤʝʨ ʠ ʷʨʢʦʩʪʴ ʙʣʠʢʘ, ʩʪʝʧʝʥʠ ʩʘʤʦʩʚʝʪʠʤʦʩʪʠ ʠ ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ, ʪʠʧ 

ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʣʦʤʣʝʥʠʷ ʣʫʯʝʡ ʩʚʝʪʘ ʚ 

ʧʨʦʟʨʘʯʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʉʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣ ï ʵʪʦ ʟʥʘʯʠʪ ʟʘʜʘʪʴ ʯʠʩ-

ʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤ ʤʘʪʝʨʠʘʣʘ. ʊʘʢ ʢʘʢ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʦ, 

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʤʙʠʥʠʨʫʷ ʨʘʟʣʠʯ-

ʥʳʝ ʟʥʘʯʝʥʠʷ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʘʤ, 

ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʧʨʦʟʨʘʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʝʚʷʪʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʩ-

ʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʢʘʤʝʨ, ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ 

ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʩʮʝʥ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʫʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʢʘʤʝʨ 

ʠ ʚʘʨʴʠʨʦʚʘʥʠʶ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

 
 

ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ. 
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ɻʣʘʚʘ 2.1 

 ʆʩʚʦʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

Autodesk 3ds Max 
 

ʎʝʣʠ ʨʘʙʦʪʳ: - ʦʩʚʦʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

Autodesk 3ds Max; 

- ʟʥʘʢʦʤʩʪʚʦ c ʧʨʠʥʮʠʧʘʤʠ ʨʘʙʦʪʳ Autodesk 3ds Max; 

, ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʘʭ ʨʘ-

ʙʦʪʳ ʩ ʬʘʡʣʘʤʠ, ʦʢʥʘʤʠ ʧʨʦʝʢʮʠʡ, ʢʦʤʘʥʜʥʳʤʠ ʧʘʥʝʣʷʤʠ;  

- ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ-

ʤʝʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ. 

 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʥʠʞʝʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʩ ʩʠʩʪʝʤʦʡ 3ds Max. 

 

ʈʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ 

ɺʩʝ ʬʘʡʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ 3ds Max, ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʟʘʛʨʫʞʘʶʪʩʷ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ .max. ɺʳʙʨʘʚ ʢʦʤʘʥʜʫ File ï>Save (ʌʘʡʣ ï> ʉʦʭʨʘʥʠʪʴ) 

ʠʣʠ File ï>Open (ʌʘʡʣ ï> ʆʪʢʨʳʪʴ), ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʠʟ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʦʢʦʥ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows: Open File (ʆʪʢʨʳʪʠʝ 

ʬʘʡʣʘ) ʠʣʠ Save File (ʉʦʭʨʘʥʝʥʠʝ ʬʘʡʣʘ) ʜʣʷ ʦʪʢʨʳʪʠʷ ʠʣʠ ʩʦʭʨʘʥʝʥʠʷ 

ʬʘʡʣʦʚ. ʈʘʙʦʪʘʷ ʚ 3ds Max, ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠʤʧʦʨʪ ʬʘʡʣʦʚ 

(Import), ʧʨʠʩʦʝʜʠʥʷʪʴ ʬʘʡʣʳ (Merge), ʟʘʤʝʥʷʪʴ ʠʭ (Replace) ʠ ʩʦʭʨʘ-

ʥʷʪʴ ʚ ʬʦʨʤʘʪʘʭ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ (ʈʠʩʫʥʦʢ 2.1). 

 

ʈʘʙʦʪʘ ʩ ʦʢʥʘʤʠ ʧʨʦʝʢʮʠʡ 

ʆʢʥʘ ʧʨʦʝʢʮʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨ-

ʬʝʡʩʘ 3ds Max. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʮʝʥʫ ʧʦʜ ʨʘʟʣʠʯ-

ʥʳʤʠ ʨʘʢʫʨʩʘʤʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 3ds Max ʠʤʝʝʪ ʯʝʪʳʨʝ ʦʢʥʘ ʧʨʦʝʢʮʠʡ: 

ʊʦʨ (ɺʠʜ ʩʚʝʨʭʫ), Left (ɺʠʜ ʩʣʝʚʘ), Front (ɺʠʜ ʩʧʝʨʝʜʠ), Perspective 

(ʇʝʨʩʧʝʢʪʠʚʘ). 

ɺ 3ds Max ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʟʤʝʨʘʤʠ ʦʢʦʥ ʠ ʧʦʨʷʜʢʦʤ ʠʭ ʩʣʝ-

ʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ Viewport Configuration (ʂʦʥʬʠ-

ʛʫʨʘʮʠʷ ʦʢʦʥ ʧʨʦʝʢʮʠʡ), ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.2, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 
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ʚʳʟʚʘʪʴ ʯʝʨʝʟ ʧʫʥʢʪ Configure Viewportsé (ʂʦʥʬʠʛʫʨʠʨʦʚʘʪʴ) ʢʦʥ-

ʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʦʢʥʘ ʧʨʦʝʢʮʠʠ (ʈʠʩʫʥʦʢ 2.3). ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ 

ʤʝʥʶ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʟʥʘʢ çʧʣʶʩè ʚ 

ʦʢʥʝ ʧʨʦʝʢʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 2.1 - ɺʳʙʠʨʘʝʤ ʢʦʤʘʥʜʫ File ï>Save (ʌʘʡʣ ï> ʉʦʭʨʘ-

ʥʠʪʴ) ʠʣʠ File ï>Open (ʌʘʡʣ ï> ʆʪʢʨʳʪʴ) 
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ʈʠʩʫʥʦʢ 2.2 - ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Viewport Configuration (ʂʦʥʬʠʛʫ-

ʨʘʮʠʷ ʦʢʦʥ ʧʨʦʝʢʮʠʡ) 

 

ɺ 3ds Max ʪʘʢʞʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʠʜ ʧʨʦʝʢʮʠʠ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ 

ʩ ʧʦʤʦʱʴʶ ʱʝʣʯʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʤʝʥʠ ʧʨʦʝʢʮʠʠ, ʨʘʩʧʦ-

ʣʘʛʘʶʱʝʤʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʢʘʞʜʦʛʦ ʦʢʥʘ.  
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ʈʠʩʫʥʦʢ 2.3 - ʇʫʥʢʪ Configure Viewportsé (ʂʦʥʬʠʛʫʨʠʨʦʚʘʪʴ) 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʦʢʥʘ ʧʨʦʝʢʮʠʠ 

 

ɼʦʩʪʫʧ ʢ ʢʦʤʘʥʜʘʤ 

3ds Max ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʢʦ-

ʤʘʥʜ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʝʛʦ ʠʥʪʝʨʬʝʡʩʝ. ʄʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʦ-

ʤʘʥʜʘʤ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ. 

1) ʆʩʥʦʚʥʦʝ ʤʝʥʶ. 

 ʉʪʨʦʢʘ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʧʫʥʢʪʳ ʢʘʢ File (ʌʘʡʣ) 

ʠʣʠ Rendering (ɺʠʟʫʘʣʠʟʘʮʠʷ), ʧʨʠ ʚʳʙʦʨʝ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʢʨʳ-

ʚʘʝʪʩʷ ʤʝʥʶ ʩ ʥʘʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʘʥʜ (ʈʠʩʫʥʦʢ 2.4). 

2) ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ 3ds Max ʧʦʜ ʩʪʨʦʢʦʡ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ 

ʨʘʟʤʝʱʘʝʪʩʷ ʦʜʥʘ ʠʟ ʜʚʫʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ʩʪʘʥʜʘʨʪʥʘʷ (ʦʩʥʦʚʥʘʷ). ɿʜʝʩʴ ʩʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʧʝʨʘʮʠʠ. 

3) ʂʦʤʘʥʜʥʳʝ ʧʘʥʝʣʠ 

 ɺ 3ds Max ʠʤʝʝʪʩʷ ʰʝʩʪʴ ʢʦʤʘʥʜʥʳʭ ʧʘʥʝʣʝʡ: Create (ʉʦʟʜʘʪʴ), 

Modify (ʀʟʤʝʥʠʪʴ), Hierarchy (ʀʝʨʘʨʭʠʷ), Motion (ɼʚʠʞʝʥʠʝ), Display 
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(ɼʠʩʧʣʝʡ) ʠ Utility  (ʉʝʨʚʠʩ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʳʤ 

ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʤʝʞʜʫ ʢʦʤʘʥʜʥʳʤʠ ʧʘʥʝʣʷʤʠ ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʥʘ ʢʦʨʝʰʢʝ ʥʫʞʥʦʡ 

ʧʘʥʝʣʠ. 

 

 
ʈʠʩʫʥʦʢ 2.4 - ʉʪʨʦʢʘ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʧʫʥʢʪʳ ʢʘʢ File 

(ʌʘʡʣ) ʠʣʠ Rendering (ɺʠʟʫʘʣʠʟʘʮʠʷ) 

ʅʘ ʨʠʩʫʥʢʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʦʥʦʚʢʘ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ 

Create (ʉʦʟʜʘʪʴ). 
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ʈʠʩʫʥʦʢ 2.5 - ʂʦʤʧʦʥʦʚʢʘ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) 

 

ɺʜʦʣʴ ʚʝʨʭʥʝʛʦ ʢʨʘʷ (ʧʦʜ ʢʥʦʧʢʘʤʠ ʧʘʥʝʣʝʡ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʝʤʴ 

ʢʥʦʧʦʢ, ʥʠʞʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ.  

 

ʉʝʤʴ ʢʥʦʧʦʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ 3ds 

Max, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʧʘʥʝʣʠ: 

ï Geometry (ɻʝʦʤʝʪʨʠʷ); 

 ï Shapes (ʌʦʨʤʳ); 
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 ï Lights (ʀʩʪʦʯʥʠʢʠ ʩʚʝʪʘ); 

 ï Cameras (ʂʘʤʝʨʳ); 

 ï Helpers (ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ); 

 ï Space Warps (ʆʙʲʝʤʥʳʝ ʜʝʬʦʨʤʘʮʠʠ); 

 ï Systems (ʉʠʩʪʝʤʳ).  

ʇʦʩʣʝ ʱʝʣʯʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʥʦʧʢʝ, ʥʘʧʨʠʤʝʨ, Geometry (ɻʝʦ-

ʤʝʪʨʠʷ) ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ, ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʝʡ ʦʙʲʝʢʪʦʚ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʘʥʜʥʦʡ 

ʧʘʥʝʣʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʧʨʦʩʪʦ 

ʥʘʡʪʠ ʥʫʞʥʫʶ ʢʦʤʘʥʜʫ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʚʳʙʨʘʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠ-

ʤʝʨ, Standard Primitives (ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʠʤʠʪʠʚʳ) ʠʟ ʢʘʪʝʛʦʨʠʠ 

Geometry (ɻʝʦʤʝʪʨʠʷ) ʚ ʩʚʠʪʢʝ Object Type (ʊʠʧ ʦʙʲʝʢʪʘ) ʢʦʤʘʥʜʥʦʡ 

ʧʘʥʝʣʠ, ʧʦʷʚʠʪʩʷ ʥʘʙʦʨ ʢʥʦʧʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʢʪʳ-ʧʨʠ-

ʤʠʪʠʚʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʱʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ Sphere (ʉʬʝʨʘ) 

ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʨʝʭ ʩʚʠʪʢʦʚ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʚʝʨʥʫʪʳ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ (ʈʠʩʫʥʦʢ 2.6). 

ʉʚʠʪʦʢ Keyboard Entry (ʂʣʘʚʠʘʪʫʨʥʳʡ ʚʚʦʜ) ʠʟʥʘʯʘʣʴʥʦ ʩʚʝʨʥʫʪ, 

ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʩʪʨʝʣʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʧʨʘʚʦ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʩʪʨʦʢʠ 

ʟʘʛʦʣʦʚʢʘ ʩʚʠʪʢʘ. ʑʝʣʯʦʢ ʥʘ ʩʪʨʦʢʝ ʟʘʛʦʣʦʚʢʘ ʟʘʩʪʘʚʣʷʝʪ ʩʚʠʪʦʢ ʨʘʟ-

ʚʝʨʥʫʪʴʩʷ.  

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʚʠʪʢʠ ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʝ ʫʤʝʱʘʶʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʵʢʨʘʥʘ ʠ ʫʭʦʜʷʪ ʟʘ ʥʠʞʥʠʡ ʢʨʘʡ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʯʘʩʪʴ ʩʚʠʪʢʘ ʤʦʞʥʦ ʧʨʦʢʨʫʯʠʚʘʪʴ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ, ʱʝʣʢʥʫʚ ʥʘ ʣʶ-

ʙʦʤ ʫʯʘʩʪʢʝ ʚʥʝ ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ ʠ ʧʝʨʝʪʘʩʢʠʚʘʷ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 
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ʈʠʩʫʥʦʢ 2.6 - ʑʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ Sphere (ʉʬʝʨʘ) ʚʳʟʳʚʘʝʪ        

ʧʦʷʚʣʝʥʠʝ ʩʚʠʪʢʦʚ 
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ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ 

ʂʥʦʧʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ, ʥʘʭʦ-

ʜʷʱʠʝʩʷ ʚ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ 3ds Max ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.7. 

ʅʝʢʦʪʦʨʳʝ ʢʥʦʧʢʠ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ ʱʝʣʯʢʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʥʘʞʘʪʦʤ 

ʧʦʣʦʞʝʥʠʠ ʠ ʧʦʜʩʚʝʯʠʚʘʶʪʩʷ. ɽʩʣʠ ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʚ 

ʦʜʥʦ ʠʟ ʦʢʦʥ ʧʨʦʝʢʮʠʡ, ʦʥ ʧʨʠʤʝʪ ʚʠʜ ʟʥʘʯʢʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ 

ʢʥʦʧʢʝ, ʫʢʘʟʳʚʘʷ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʝ-

ʨʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 2.7 - ʂʥʦʧʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʝʤ 

 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ. 

1) ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ, ʪʦ ʩʣʝʜʫʝʪ 

ʱʝʣʢʥʫʪʴ ʥʘ ʢʥʦʧʢʝ Zoom (ʄʘʩʰʪʘʙ). ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʠ, ʫʜʝʨʞʠʚʘʷ ʝʝ, ʧʝʨʝʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚʚʝʨʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʠʣʠ ʚʥʠʟ ï ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ.  

2) ʇʝʨʝʤʝʱʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ Pan 

(ʇʨʦʢʨʫʪʢʘ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʥʘ ʢʥʦʧʢʝ Pan (ʇʨʦʢʨʫʪʢʘ), 

ʧʝʨʝʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚ ʥʫʞʥʦʝ ʦʢʥʦ ʧʨʦʝʢʮʠʠ, ʱʝʣʢʥʫʪʴ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʠ ʥʘʯʘʪʴ ʧʝʨʝʪʘʩʢʠʚʘʪʴ ʢʫʨʩʦʨ ʚʤʝʩʪʝ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ.  

3) ʇʝʨʝʤʝʱʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʠ ʚʦʢʨʫʛ ʦʙʲʝʢʪʘ  

ɼʣʷ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ 

ʢʥʦʧʢʝ Orbit (ʇʦʚʝʨʥʫʪʴ), ʧʦʩʣʝ ʯʝʛʦ ʚ ʘʢʪʠʚʥʦʤ ʦʢʥʝ ʧʨʦʝʢʮʠʠ ʧʦ-

ʷʚʠʪʩʷ ʦʢʨʫʞʥʦʩʪʴ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʪʝʢʫʱʝʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʠ ʯʝʪʳʨʴʤʷ ʤʘʨʢʝʨʘʤʠ ʚ ʚʝʨʭʥʝʡ, ʥʠʞʥʝʡ, ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 
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ʢʨʘʡʥʠʭ ʪʦʯʢʘʭ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʢʥʘ ʧʨʦʝʢʮʠʠ ʠ ʧʝʨʝʪʘʩʢʠʚʘʪʴ ʢʫʨʩʦʨ ʚʧʨʘʚʦ-ʚʣʝʚʦ ʜʣʷ ʚʨʘʱʝʥʠʷ ʧʨʦ-

ʝʢʮʠʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚʚʝʨʭ-ʚʥʠʟ ʜʣʷ ʚʨʘʱʝʥʠʷ ʚ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʬʦʨ-

ʤʦʡ ʢʫʨʩʦʨʘ, ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʨʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʠ ʚʥʫʪʨʠ ʦʢʨʫʞʥʦ-

ʩʪʠ, ʩʥʘʨʫʞʠ, ʠʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʤʘʨʢʝʨʦʚ.  

4) ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʦʢʥʘ ʧʨʦʝʢʮʠʠ. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚ ʦʜʥʦʤ ʠʟ ʦʢʦʥ ʧʨʦʝʢ-

ʮʠʡ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʨʘʟʚʝʨʥʫʪʴ ʥʘ ʚʝʩʴ ʵʢʨʘʥ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʱʝʣʯʢʦʤ ʥʘ 

ʢʥʦʧʢʝ Maximize Viewport Toggle (ʈʘʟʚʝʨʥʫʪʴ ʦʢʥʦ ʧʨʦʝʢʮʠʠ) (ʩʤ. ʨʠ-

ʩʫʥʦʢ 2.7). ʂʦʛʜʘ ʧʦʪʨʝʙʫʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʚʠʜʫ ʦʢʦʥ ʧʨʦʝʢ-

ʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʱʝʣʢʥʫʪʴ ʥʘ ʵʪʦʡ ʞʝ ʢʥʦʧʢʝ.   

5) ʆʪʤʝʥʘ ʠ ʧʦʚʪʦʨ ʠʟʤʝʥʝʥʠʡ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʮʝʥʳ ʚ 

ʦʢʥʝ. 

ʏʪʦʙʳ ʦʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʮʝʥʳ ʚ ʦʢʥʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ ʠʤʝʥʠ ʦʢʥʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʳʙʨʘʪʴ 

ʚ ʤʝʥʶ ʦʢʥʘ ʢʦʤʘʥʜʫ Undo View Change (ʆʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ 

ʦʪʦʙʨʘʞʝʥʠʷ). ʅʘʟʚʘʥʠʝ ʦʪʤʝʥʷʝʤʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʝʥʶ ʧʨʘ-

ʚʝʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʢʦʤʘʥʜʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʧʦʣʥʠʪʴ ʢʦ-

ʤʘʥʜʫ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ Views ï>Undo View Change (ʇʨʦʝʢʮʠʠ ï> ʆʪ-

ʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ). 

 ɼʣʷ ʧʦʚʪʦʨʝʥʠʷ ʦʪʤʝʥʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʢʪʠʚʥʦʛʦ 

ʦʢʥʘ ʧʨʦʝʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ ʦʢʥʘ ʢʦʤʘʥʜʫ Redo Views 

Change (ʇʦʚʪʦʨʠʪʴ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ) ʠʣʠ ʚʳʧʦʣʥʠʪʴ 

ʢʦʤʘʥʜʫ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ Views ï>Redo Views Change (ʇʨʦʝʢʮʠʠ ï> 

ʇʦʚʪʦʨʠʪʴ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ). 

 

ʋʩʪʘʥʦʚʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 

 ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ï ʵʪʦ ʦʩʥʦʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠ ʨʘʟ-

ʤʝʨʦʚ ʚ 3ds Max. ɼʣʷ ʪʦʯʥʦʛʦ ʟʘʜʘʥʠʷ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʦʡ ʤʦʜʝʣʠ, 

ʥʘʜ ʢʦʪʦʨʦʡ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ. 3ds Max ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ: 

 ï Metric (ʄʝʪʨʠʯʝʩʢʠʝ); 
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 ï US Standard (ʉʪʘʥʜʘʨʪ ʉʐɸ); 

 ï Custom (ʉʧʝʮʠʘʣʴʥʳʝ); 

 ï Generic Units (ʆʪʥʦʩʠʪʝʣʴʥʳʝ). 

 ʇʦʩʣʝʜʥʠʡ ʪʠʧ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦ ʜʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ, ʪʘʢʠʝ ʢʘʢ 10, 100, ʥʝ 

ʠʤʝʶʱʠʝ ʢʦʥʢʨʝʪʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ.  

ʅʘʩʪʨʦʡʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ, 

ʧʦʷʚʣʷʶʱʝʤʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʦʤʘʥʜʳ ʤʝʥʶ Customize ï>Units Setup 

(ʅʘʩʪʨʦʡʢʘ ï> ɽʜʠʥʠʮʳ ʀʟʤʝʨʝʥʠʷ) (ʈʠʩʫʥʦʢ 2.8). 

 

 
ʈʠʩʫʥʦʢ 2.8 - ʅʘʩʪʨʦʡʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Units Setup 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʫʞʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ 

ʥʘ ʢʥʦʧʢʝ ʆʂ, ʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ. ʕʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʧʦ 
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ʠʟʤʝʥʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. ʂʘʢ ʪʦʣʴʢʦ ʝʜʠʥʠʮʳ ʚʳ-

ʙʨʘʥʳ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʠʥʪʝʨʬʝʡʩʘ 

3ds Max. 

 

ʉʝʪʢʘ ʢʦʦʨʜʠʥʘʪ 

ʂʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʢʘ, ʧʦʷʚʣʷʶʱʘʷʩʷ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ ʧʦʩʣʝ ʟʘ-

ʧʫʩʢʘ 3ds Max ʠ ʥʘʟʳʚʘʝʤʘʷ ʠʩʭʦʜʥʦʡ ʩʝʪʢʦʡ (home grid), ʦʙʨʘʟʦʚʘʥʘ 

ʣʠʥʠʷʤʠ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ ʠ ʮʚʝʪʘ. ɼʚʝ ʥʘʠʙʦʣʝʝ ʪʝʤʥʳʝ ʠ ʪʦʣʩʪʳʝ ʣʠ-

ʥʠʠ ï ɻ ʪʦ ʦʩʠ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʉʚʝʪʣʳʝ ʠ ʪʦʥʢʠʝ ʣʠʥʠʠ 

ʩʝʪʢʠ ʥʘʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤʠ (major lines), ʘ ʩʚʝʪʣʳʝ ʠ ʪʦʥʢʠʝ ï ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʤʠ (minor lines), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.9. 

 

 
ʈʠʩʫʥʦʢ 2.9 - ʂʦʦʨʜʠʥʘʪʥʘʷ ʩʝʪʢʘ, ʧʦʷʚʣʷʶʱʘʷʩʷ                         

ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ 
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ʇʦ ʫʤʦʣʯʘʥʠʶ ʛʣʘʚʥʦʡ ʷʚʣʷʝʪʩʷ ʢʘʞʜʘʷ ʜʝʩʷʪʘʷ ʣʠʥʠʷ ʩʝʪʢʠ. ʇʦʜ 

ʰʘʛʦʤ ʣʠʥʠʡ ʩʝʪʢʠ ʧʦʥʠʤʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ 

ʣʠʥʠʷʤʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʪʝʢʫʱʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

Grid and Snap ï> Grid and Snap Settings (ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ ʠ ʧʨʠʚʷʟʦʢ) 

ʤʝʥʶ Tools (ʉʝʨʚʠʩ) ʠ ʱʝʣʢʥʫʪʴ ʥʘ ʢʦʨʝʰʢʝ ʚʢʣʘʜʢʠ Home Grid (ʀʩ-

ʭʦʜʥʘʷ ʩʝʪʢʘ) ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ Grid and Snap Settings (ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ 

ʠ ʧʨʠʚʷʟʦʢ) (ʈʠʩʫʥʦʢ 2.10). 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʚ ʩʯʝʪʯʠʢʝ Grid Spacing (ʐʘʛ ʩʝʪʢʠ) ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʥʫʞʥʫʶ ʚʝʣʠʯʠʥʫ ʰʘʛʘ ʤʝʞʜʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʠʩʭʦʜʥʦʡ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʦʠʪ ʤʦʜʝʣʠʨʦʚʘʪʴ, ʫʜʦʙʥʦ ʩʜʝʣʘʪʴ ʰʘʛ ʨʘʚʥʳʤ 10, 5, 2 ʠʣʠ 1 ʪʝ-

ʢʫʱʝʡ ʝʜʠʥʠʮʝ ʠʟʤʝʨʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2.10 - ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ 

 

ʋʩʪʘʥʦʚʢʘ ʨʝʞʠʤʦʚ ʧʨʠʚʷʟʢʠ 

ʀʥʦʛʜʘ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʚ ʩʮʝʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʢ ʨʘʥʝʝ 

ʩʦʟʜʘʥʥʳʤ. ɺ 3ds Max ʠʤʝʶʪʩʷ ʬʫʥʢʮʠʠ ʧʨʠʚʷʟʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
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ʟʘʜʘʚʘʪʴ ʥʦʚʳʝ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʫʞʝ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʦʙʲʝʢʪʦʚ. 

ɺ 3ds Max ʠʤʝʝʪʩʷ 12 ʪʠʧʦʚ ʧʨʠʚʷʟʦʢ, ʧʦʤʦʛʘʶʱʠʭ ʫʧʨʘʚʣʷʪʴ 

ʧʨʦʮʝʩʩʘʤʠ ʩʦʟʜʘʥʠʷ ʠʣʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʉʨʝʜʩʪʚʘ ʧʨʠʚʷʟʢʠ ʟʘ-

ʩʪʘʚʣʷʶʪ ʢʫʨʩʦʨ çʧʨʠʪʷʛʠʚʘʪʴʩʷè ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʦʯʢʘʤ ʦʙʲʝʢʪʦʚ, 

ʪʘʢʠʤ ʢʘʢ ʚʝʨʰʠʥʳ (Vertex), ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ (End Points) ʠ ʜʨ. ʇʨʠ-

ʚʷʟʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʤʝʱʘʪʴ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʩʦʟʜʘʚʘʝʤʳʭ ʠʣʠ ʨʝʜʘʢʪʠ-

ʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ ʚ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ (ʈʠʩʫʥʦʢ 2.11). 

 

 
ʈʠʩʫʥʦʢ 2.11 - ʇʨʠʚʷʟʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʤʝʱʘʪʴ ʦʧʦʨʥʳʝ ʪʦʯʢʠ 

ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ ʚ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ 

 

ʅʠ ʦʜʠʥ ʠʟ ʨʝʞʠʤʦʚ ʧʨʠʚʷʟʢʠ ʥʝ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ, ʧʦʢʘ ʦʥ ʥʝ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥ, ʪʦ ʝʩʪʴ ʧʦʢʘ ʥʝ ʥʘʞʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʥʦʧʢʘ 

ʛʨʫʧʧʳ Snap Toggle (ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʧʨʠʚʷʟʢʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʩ-

ʥʦʚʥʦʡ ʧʘʥʝʣʠ 3ds Max ʠ ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2.12. 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʥʦʧʦʢ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʯʝʪʘʥʠʝ ʨʝʞʠʤʦʚ 

ʧʨʠʚʷʟʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ.  
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ʈʠʩʫʥʦʢ 2.12 - ʂʥʦʧʢʠ ʛʨʫʧʧʳ Snap Toggle (ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʧʨʠ-

ʚʷʟʢʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʩʥʦʚʥʦʡ ʧʘʥʝʣʠ 3ds Max 

 

3D Snap (ʊʨʝʭʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) ï ʧʨʠʚʷʟʢʘ, ʚʳʙʠʨʘʝʤʘʷ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʪʦʯʥʦ ʚʳʨʘʚʥʠʚʘʪʴ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʧʦ ʫʟʣʘʤ ʩʝ-

ʪʦʢ ʠʣʠ ʜʨʫʛʠʤ ʟʘʜʘʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʛʝʦʤʝʪʨʠʠ ʩʮʝʥʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʠʟ-

ʤʝʨʝʥʠʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʇʘʥʝʣʴ ʵʪʦʡ ʢʥʦʧʢʠ ʩʦʜʝʨʞʠʪ ʝʱʝ ʜʚʘ ʠʥʩʪʨʫʤʝʥʪʘ: 2.5D Snap 

(2.5-ʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) ʠ 2D Snap (ɼʚʫʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ). 

2.5D Snap (2.5-ʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) ï ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʧʨʠʚʷʟʢʠ ʢ ʟʘ-

ʜʘʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʛʝʦʤʝʪʨʠʠ ʚ ʪʝʢʫʱʝʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʷʟʢʫ ʢʫʨʩʦʨʘ ʢ ʧʨʦʝʢʮʠʷʤ ʥʘ ʪʝʢʫʱʫʶ ʧʣʦʩ-

ʢʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʠʣʠ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ. 

ʊ.ʝ., ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʧʨʠʚʷʟʢʠ ʚʳʙʨʘʥʳ ʚʝʨʰʠʥʳ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ, ʪʦ ʧʨʠʚʷʟʢʘ ʚ ʪʝʢʫʱʝʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʦ ʚʩʝʤ ʚʝʨʰʠʥʘʤ ʠ ʚʩʝʤ ʧʨʦʝʢʮʠʷʤ ʚʝʨʰʠʥ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ. 

2D Snap (ɼʚʫʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) ï ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʧʨʠʚʷʟʢʠ ʢʫʨʩʦʨʘ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ ʪʝʢʫʱʝʛʦ ʦʢʥʘ 

ʧʨʦʝʢʮʠʠ.  

Angle Snap (ʋʛʣʦʚʘʷ ʧʨʠʚʷʟʢʘ) ï ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʦʛʨʘʥʠʯʠʚʘʶ-

ʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʦʪʘ ʦʙʲʝʢʪʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʫʛʣʘ ʩ ʰʘʛʦʤ, ʟʘʜʘʥʥʳʤ ʥʘ ʚʢʣʘʜʢʝ Options (ʆʧʮʠʠ) ʦʢʥʘ ʜʠʘʣʦʛʘ Grid 

and Snap Settings (ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ ʠ ʧʨʠʚʷʟʦʢ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʰʘʛ 

ʧʨʠʨʘʱʝʥʠʷ ʫʛʣʘ ʨʘʚʝʥ 5Á. ɼʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʥʘ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʦʨʦʪʘʤʠ ʦʙʲʝʢʪʦʚ.  
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Percent Snap (ʇʨʦʮʝʥʪʥʘʷ ʧʨʠʚʷʟʢʘ) ï ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʟʘʜʘʶ-

ʱʠʡ ʚʝʣʠʯʠʥʫ ʧʨʠʨʘʱʝʥʠʷ ʚ ʣʶʙʦʡ ʦʧʝʨʘʮʠʠ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʜʘ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʥʪʘʭ. ɺʝʣʠʯʠʥʘ ʰʘʛʘ ʧʨʠʨʘʱʝʥʠʷ ʟʘʜʘʝʪʩʷ ʥʘ 

ʚʢʣʘʜʢʝ Options (ʆʧʮʠʠ) ʦʢʥʘ ʜʠʘʣʦʛʘ Grid and Snap Settings 

(ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ ʠ ʧʨʠʚʷʟʦʢ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʰʘʛ ʧʨʠʨʘʱʝʥʠʷ ʨʘʚʝʥ 

10 %. 

 

ʊʨʝʭʤʝʨʥʳʝ ʧʨʠʤʠʪʠʚʳ 

 ʊʨʝʭʤʝʨʥʳʝ ʧʨʠʤʠʪʠʚʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʧʘʢʝʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦ-

ʟʜʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʩʪʦʡ ʬʦʨʤʳ.  

ɺ 3ds Max ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʥʘʙʦʨʘ ʧʨʠʤʠʪʠʚʦʚ: 

 1. ʉʪʘʥʜʘʨʪʥʳʝ (Standard Primitives) ï Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ), 

Sphere (ʉʬʝʨʘ), Geosphere (ɻʝʦʩʬʝʨʘ), Cone (ʂʦʥʫʩ), Cylinder (ʎʠ-

ʣʠʥʜʨ), Tube (ʊʨʫʙʘ), Torus (ʊʦʨ), Pyramid (ʇʠʨʘʤʠʜʘ), Teapot (ʏʘʡ-

ʥʠʢ), Plane (ʇʣʦʩʢʦʩʪʴ). 

2. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ (Extended Primitives) ï Hedra (ʄʥʦʛʦʛʨʘʥ-

ʥʠʢ), TorusKnot (ʊʦʨʦʠʜʘʣʴʥʳʡ ʫʟʝʣ), Chamfer Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩ 

ʬʘʩʢʦʡ), Chamfer Cylinder (ʎʠʣʠʥʜʨ ʩ ʬʘʩʢʦʡ), Oil Tank (ʎʠʩʪʝʨʥʘ), 

Capsule (ʂʘʧʩʫʣʘ), Spindle (ɺʝʨʝʪʝʥʦ), L Extrusion (ʊʝʣʦ L-ʵʢʩʪʨʫʟʠʠ), 

C Extrusion (ʊʝʣʦ C-ʵʢʩʪʨʫʟʠʠ), Gengon (ʆʙʦʙʱʝʥʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ). 

 

ʋʧʨʘʞʥʝʥʠʝ 2.1.1. ʉʦʟʜʘʥʠʝ ʮʠʣʠʥʜʨʘ ʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ 

  

ɿʘʧʫʩʪʠʪʝ 3ds Max. 

ʀʟʤʝʥʠʪʝ ʦʙʱʫʶ ʮʚʝʪʦʚʫʶ ʩʭʝʤʫ ʩ ʪʝʤʥʦʡ ʥʘ ʩʚʝʪʣʫʶ (ʚ ʪʦʤ 

ʩʣʫʯʘʝ ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ 3ds Max, ʘ ʥʝ 3ds Max Design, ʛʜʝ ʩʚʝʪʣʘʷ ʩʭʝʤʘ 

ʩʪʦʠʪ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

ɼʣʷ ʵʪʦʛʦ ʧʦʜʦʡʜʝʪ ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ ame-light ʚ ʤʝʥʶ Customize --

> Custom UI and Default Switcher. 

 ɺ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʚʳʙʝʨʠʪʝ Standard Primi-

tives (ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʠʤʠʪʠʚʳ) ʠʟ ʢʘʪʝʛʦʨʠʠ Geometry (ɻʝʦʤʝʪʨʠʷ) ʠ 

ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Cylinder (ʎʠʣʠʥʜʨ). ʂʥʦʧʢʘ ʟʘʬʠʢʩʠʨʫʝʪʩʷ ʠ ʧʦʜ-

ʩʚʝʪʠʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ (ʈʠʩʫʥʦʢ 2.13). 
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ʈʠʩʫʥʦʢ 2.13 - ʂʥʦʧʢʘ Cylinder (ʎʠʣʠʥʜʨ) ʟʘʬʠʢʩʠʨʫʝʪʩʷ            

ʠ ʧʦʜʩʚʝʪʠʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ 

 

ʇʝʨʝʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚ ʦʢʥʦ ʧʨʦʝʢʮʠʠ ʊʦʨ (ɺʠʜ ʩʚʝʨʭʫ), ʛʜʝ ʦʥ 

ʧʨʠʤʝʪ ʚʠʜ ʧʝʨʝʢʨʝʩʪʴʷ, ʠ ʫʩʪʘʥʦʚʠʪʝ ʧʝʨʝʢʨʝʩʪʴʝ ʚ ʮʝʥʪʨ ʦʢʥʘ, ʚ 

ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʝʡ ʩʝʪʢʠ ʢʦʦʨʜʠʥʘʪ. ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ, 

ʫʜʝʨʞʠʚʘʷ ʝʝ, ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʚ ʩʪʦʨʦʥʫ ʦʪ ʮʝʥʪʨʘ, ʥʘʙʣʶʜʘʷ ʟʘ ʪʝʤ, 

ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʦʩʥʦʚʘʥʠʝ ʮʠʣʠʥʜʨʘ. ɺʳʙʨʘʚ ʥʫʞʥʳʡ 

ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ, ʦʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. ɼʘʣʝʝ ʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ 

ʤʳʰʠ ʚʚʝʨʭ ʜʣʷ ʧʨʠʜʘʥʠʷ ʚʳʩʦʪʳ ʦʙʲʝʢʪʫ. ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʩʦʪʫ 

ʤʦʞʥʦ ʚ ʜʨʫʛʠʭ ʦʢʥʘʭ ʧʨʦʝʢʮʠʠ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʫʞʥʦʡ ʚʳʩʦʪʳ ʮʠ-

ʣʠʥʜʨʘ ʦʪʧʫʩʢʘʝʤ ʢʥʦʧʢʫ ʤʳʰʠ. ɺ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ ʊʦʨ (ɺʠʜ ʩʚʝʨʭʫ), 

Front (ɺʠʜ ʩʧʝʨʝʜʠ) ʠ Left (ɺʠʜ ʩʣʝʚʘ) ʧʦ ʫʤʦʣʯʘʥʠʶ ʮʠʣʠʥʜʨ ʠʟʦʙʨʘ-

ʞʘʝʪʩʷ ʚ ʚʠʜʝ çʧʨʦʚʦʣʦʯʥʦʛʦ ʢʘʨʢʘʩʘè, ʘ ʚ ʦʢʥʝ Perspective (ʇʝʨʩʧʝʢ-

ʪʠʚʘ) ï ʚ ʚʠʜʝ ʪʦʥʠʨʦʚʘʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.14. 
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ʈʠʩʫʥʦʢ 2.14 - ʎʠʣʠʥʜʨ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ çʧʨʦʚʦʣʦʯʥʦʛʦ 

ʢʘʨʢʘʩʘè, ʚ ʦʢʥʝ Perspective (ʇʝʨʩʧʝʢʪʠʚʘ) ï ʚ ʚʠʜʝ ʪʦʥʠʨʦʚʘʥʥʦʡ 

ʦʙʦʣʦʯʢʠ 

 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʡʜʠʪʝ ʚʦ 

ʚʢʣʘʜʢʫ Modify (ʀʟʤʝʥʠʪʴ) ʚ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ. ɺ ʩʚʠʪʢʝ Parameters 

(ʇʘʨʘʤʝʪʨʳ) ʤʳ ʚʠʜʠʤ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝ-

ʥʠʤ ʨʘʜʠʫʩ ʠ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ, ʚʚʝʜʷ ʚ ʧʦʣʷ Radius ʠ Height ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 20 ʠ 40. 

ʂʘʞʜʦʤʫ ʩʦʟʜʘʚʘʝʤʦʤʫ ʦʙʲʝʢʪʫ ʧʨʦʛʨʘʤʤʘ ʧʨʠʩʚʘʠʚʘʝʪ ʠʤʷ, ʩʦ-

ʩʪʦʷʱʝʝ ʠʟ ʥʘʟʚʘʥʠʷ ʪʠʧʘ ʦʙʲʝʢʪʘ ʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʦʙʲʝʢʪʘ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ ʚ ʩʮʝʥʝ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, çCylinder001è) ʠ 

ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʩʚʠʪʢʝ Name and Color (ʀʤʷ ʠ ʮʚʝʪ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ 

Create (ʉʦʟʜʘʪʴ).  

ɼʣʷ ʩʤʝʥʳ ʠʤʝʥʠ ʧʦʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʩʚʠʪʢʘ Name 

and Color (ʀʤʷ ʠ ʮʚʝʪ), ʱʝʣʢʥʠʪʝ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʠʤʷ.  

ʂʨʦʤʝ ʠʤʝʥʠ, ʢʘʞʜʳʡ ʥʦʚʳʡ ʦʙʲʝʢʪ ʧʨʠʦʙʨʝʪʘʝʪ ʮʚʝʪ, ʧʦʟʚʦʣʷ-

ʶʱʠʡ ʦʪʣʠʯʠʪʴ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ. ʕʪʠʤ ʮʚʝʪʦʤ 

ʨʘʩʢʨʘʰʠʚʘʝʪʩʷ ʢʘʢ ʪʦʥʠʨʦʚʘʥʥʘʷ ʦʙʦʣʦʯʢʘ, ʪʘʢ ʠ ʢʘʨʢʘʩ ʦʙʲʝʢʪʘ. ɽʩʣʠ 

ʦʙʲʝʢʪʫ ʥʝ ʧʨʠʩʚʦʝʥ ʤʘʪʝʨʠʘʣ, ʪʦ ʵʪʦʪ ʞʝ ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩ-

ʢʨʘʩʢʠ ʦʙʲʝʢʪʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʮʝʥʳ. ʎʚʝʪ ʥʦʚʦʛʦ 
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ʦʙʲʝʢʪʘ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʧʘʣʠʪʨʳ ʜʦʧʫ-

ʩʪʠʤʳʭ ʮʚʝʪʦʚ, ʥʦ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʝʛʦ ʠ ʚʨʫʯʥʫʶ.  

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʩʦʟʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʱʝʣʢʥʠʪʝ ʥʘ ʧʦʣʝ ʦʙ-

ʨʘʟʮʘ ʮʚʝʪʘ ʚ ʩʚʠʪʢʝ Name and Color (ʀʤʷ ʠ ʮʚʝʪ). ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ Object Color (ʎʚʝʪ ʦʙʲʝʢʪʘ), ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 2.15. 

 

 
ʈʠʩʫʥʦʢ 2.15 - ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Object Color (ʎʚʝʪ ʦʙʲʝʢʪʘ) 

 

ʀʟʤʝʥʠʪʝ ʮʚʝʪ ʮʠʣʠʥʜʨʘ. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.1.2. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ çʯʘʡʥʠʢè ʠ ʠʟʤʝʥʝʥʠʝ  

ʝʝ ʧʘʨʘʤʝʪʨʦʚ 

 

ɺ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʚʳʙʝʨʠʪʝ Standard Primi-

tives (ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʠʤʠʪʠʚʳ) ʠʟ ʢʘʪʝʛʦʨʠʠ Geometry (ɻʝʦʤʝʪʨʠʷ) ʠ 

ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Teapot (ʏʘʡʥʠʢ). ʈʘʟʤʝʩʪʠʪʝ ʝʛʦ ʨʷʜʦʤ ʩ ʪʦʣʴʢʦ 

ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʤ ʮʠʣʠʥʜʨʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ ʧʨʦʝʢʮʠʠ Top (ɺʠʜ 

ʩʚʝʨʭʫ) ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʚ ʦʪʜʘʣʝʥʠʠ ʦʪ ʧʨʦʝʢʮʠʠ ʮʠʣʠʥʜʨʘ. 
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ʉʦʟʜʘʥʠʝ ʯʘʡʥʠʢʘ ʘʥʘʣʦʛʠʯʥʦ ʩʦʟʜʘʥʠʶ ʮʠʣʠʥʜʨʘ. ʉʣʝʜʠʪʝ ʟʘ 

ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ Radius (ʈʘʜʠʫʩ) ʚ ʩʚʠʪʢʝ Parameters (ʇʘʨʘʤʝʪʨʳ) 

ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʠ ʦʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ, ʢʦʛʜʘ 

ʨʘʜʠʫʩ ʜʦʩʪʠʛʥʝʪ ʚʝʣʠʯʠʥʳ 20 -25 ʝʜʠʥʠʮ (ʈʠʩʫʥʦʢ 2.16). 

 

 
ʈʠʩʫʥʦʢ 2.16 - ʉʦʟʜʘʥʠʝ ʯʘʡʥʠʢʘ ʘʥʘʣʦʛʠʯʥʦ ʩʦʟʜʘʥʠʶ ʮʠʣʠʥ-

ʜʨʘ 

 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ Plane (ʇʣʦʩʢʦʩʪʴ) ʩ ʧʘʨʘʤʝʪ-

ʨʘʤʠ Length (ɼʣʠʥʘ) ʠ Width (ʐʠʨʠʥʘ) ʨʘʚʥʳʤʠ 160 ʠ ʧʨʠʤʠʪʠʚ Box 

(ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ) ʩ ʧʘʨʘʤʝʪʨʘʤʠ Length (ɼʣʠʥʘ), Width (ʐʠʨʠʥʘ) ʠ 

Height (ɺʳʩʦʪʘ) ʨʘʚʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 20, 30, 40. ʈʘʟʤʝʩʪʠʪʝ ʧʨʠʤʠ-

ʪʠʚʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʮʠʣʠʥʜʨ ʠ ʯʘʡʥʠʢ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠʟʤʝʥʠʪʝ ʠʭ 

ʠʤʝʥʘ ʠ ʮʚʝʪʘ, ʠʟʤʝʥʠʪʝ ʚʠʜ ʚ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʮʝʥʳ (ʈʠʩʫʥʦʢ 2.17). ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘ-

ʥʠʝʤ ʇʈ1-01. 
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ʈʠʩʫʥʦʢ 2.17 - ʈʘʟʤʝʩʪʠʪʝ ʧʨʠʤʠʪʠʚʳ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʮʠʣʠʥʜʨ 

ʠ ʯʘʡʥʠʢ ʥʘ ʧʣʦʩʢʦʩʪʠ 

 

ʋʧʨʘʞʥʝʥʠʝ 2.1.3. ʇʦʩʪʨʦʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʤʠʪʠʚʦʚ 

 ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

 

ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʥʘ ʧʘʥʝʣʠ Create ʠ ʚʳʙʝʨʠʪʝ Extended 

Primitives (ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʤʠʪʠʚʳ) ʠʟ ʢʘʪʝʛʦʨʠʠ Geometry (ɻʝʦ-

ʤʝʪʨʠʷ) 

ʇʦʩʪʨʦʡʪʝ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʠʪʠʚʳ. 

1) Hedra (ʄʥʦʛʦʛʨʘʥʥʠʢ) 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʟʤʝʥʝʥʠʷ ʫ ʧʨʠʤʠʪʠʚʘ Hedra ʧʘʨʘ-

ʤʝʪʨʘ Family (ʉʝʤʝʡʩʪʚʦ) (ʈʠʩʫʥʢʠ 2.18 ï 2.21). 
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ʈʠʩʫʥʦʢ 2.18 - ʉʝʤʝʡʩʪʚʦ Dodec/Icos 

 

 
ʈʠʩʫʥʦʢ 2.19 - ʉʝʤʝʡʩʪʚʦ Cube/Octa 
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ʈʠʩʫʥʦʢ 2.20 - ʉʝʤʝʡʩʪʚʦ Star 1 

 

  
ʈʠʩʫʥʦʢ 2.21 - ʉʝʤʝʡʩʪʚʦ Star 2 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ P, Q, R ʧʨʠʤʠʪʠʚ Hedra ʩʝ-

ʤʝʡʩʪʚʘ Tetra ʠʟʤʝʥʠʣ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʛʨʘʥʝʡ (ʈʠʩʫʥʦʢ 2.22). 

 

 
ʈʠʩʫʥʦʢ 2.22 - ʇʨʠʤʠʪʠʚ Hedra ʠʟʤʝʥʠʣ ʬʦʨʤʫ                            

ʠ ʨʘʟʤʝʨʳ ʛʨʘʥʝʡ 

 

2) Torus Knot (ʊʦʨʦʠʜʘʣʴʥʳʡ ʫʟʝʣ) (ʈʠʩʫʥʢʠ 2.23 ʠ 2.24). 
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ʈʠʩʫʥʦʢ 2.23 - Torus Knot (ʊʦʨʦʠʜʘʣʴʥʳʡ ʫʟʝʣ) 

 

 
ʈʠʩʫʥʦʢ 2.24 ï ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ Torus Knot 

(ʊʦʨʦʠʜʘʣʴʥʳʡ ʫʟʝʣ) 
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ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʝʛʤʝʥʪʦʚ Torus Knot (ʊʦʨʦʠʜʘʣʴ-

ʥʳʡ ʫʟʝʣ) ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʛʣʦʚʘʪʳʤ.  

3) Chamfer Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩ ʬʘʩʢʦʡ) (ʈʠʩʫʥʦʢ 2.25). 

 

 
ʈʠʩʫʥʦʢ 2.25 - Chamfer Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩ ʬʘʩʢʦʡ) 
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ʋ ʜʘʥʥʦʡ ʬʠʛʫʨʳ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʬʘʩʢʫ, ʩʛʣʘʞʠʚʘʥʠʝ ʯʝʨʝʟ ʧʘ-

ʨʘʤʝʪʨ Filet ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ. ʊʘʢ ʞʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ 

ʬʠʛʫʨʳ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ Length (ʜʣʠʥʘ), Width (ʰʠʨʠʥʘ), Height (ʚʳ-

ʩʦʪʘ). 

4) Chamfer Cylinder (ʎʠʣʠʥʜʨ ʩ ʬʘʩʢʦʡ) (ʈʠʩʫʥʦʢ 2.26). 

ʇʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ ʬʠʛʫʨʳ ʩʭʦʞʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʝʜʳʜʫʱʝʡ. 

 

 
ʈʠʩʫʥʦʢ 2.26 - Chamfer Cylinder (ʎʠʣʠʥʜʨ ʩ ʬʘʩʢʦʡ) 
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5) Oil Tank (ʎʠʩʪʝʨʥʘ) (ʨʠʩʫʥʦʢ 2.27). 

ɼʘʥʥʳʡ ʧʨʠʤʠʪʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨ, ʬʦʨʤʘ ʦʩʥʦʚʘ-

ʥʠʡ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʧʣʦʩʢʦʡ ʜʦ ʩʬʝʨʠʯʝʩʢʦʡ. 

 

 
ʈʠʩʫʥʦʢ 2.27 - Chamfer Cylinder (ʎʠʣʠʥʜʨ ʩ ʬʘʩʢʦʡ) 
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6) Capsule (ʂʘʧʩʫʣʘ) (ʈʠʩʫʥʦʢ 2.28). 

ɼʘʥʥʳʡ ʧʨʠʤʠʪʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨ, ʦʩʥʦʚʘʥʠʷ ʢʦʪʦ-

ʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2.28 - Capsule (ʂʘʧʩʫʣʘ) 

 

7) Spindle (ɺʝʨʝʪʝʥʦ) (ʈʠʩʫʥʦʢ 2.29). 

Spindle (ɺʝʨʝʪʝʥʦ) ï ʵʪʦ ʧʨʠʤʠʪʠʚ, ʬʦʨʤʘ ʦʩʥʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ 

ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʧʣʦʩʢʦʡ ʜʦ ʢʦʥʠʯʝʩʢʦʡ. 

8) L - Extrusion (ʊʝʣʦ L-ʵʢʩʪʨʫʟʠʠ) (ʈʠʩʫʥʦʢ 2.30). 

ʋ L - Extrusion ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʚʳʩʦʪʫ ʢʘʞʜʦʡ 

ʯʘʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 2.29 - Spindle (ɺʝʨʝʪʝʥʦ) 

 

 
ʈʠʩʫʥʦʢ 2.30 ï L - Extrusion (ʊʝʣʦ L-ʵʢʩʪʨʫʟʠʠ) 
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ʋʧʨʘʞʥʝʥʠʝ 2.1.4. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʩʪʦʣʘ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ  

ʧʨʠʤʠʪʠʚʦʚ 

 

ʉʦʟʜʘʥʠʝ ʩʪʦʣʝʰʥʠʮʳ.  

ɺʳʙʝʨʠʪʝ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ) ʥʘ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ).  

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʤʝʩʪʠʪʝ ʧʝʨʝʢʨʝʩʪʠʝ ʚ ʮʝʥʪʨ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʧʨʦʝʢʮʠʠ Top.  

ɿʘʞʠʤʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʨʘʩʪʷʥʠʪʝ ʢʦʥʪʫʨ Box ʧʦ ʜʣʠʥʝ ʠ 

ʰʠʨʠʥʝ.  

ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʫʚʝʣʠʯʴʪʝ ʚʳʩʦʪʫ ʩʪʦʣʝʰʥʠʮʳ, ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʱʝʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ Modify (ʀʟʤʝʥʠʪʴ) ʚ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ ʠ 

ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ: ʜʣʠʥʘ ï 60, ʰʠʨʠʥʘ ï 150 ʠ ʚʳʩʦʪʘ ï 2,5. 

ʉʦʟʜʘʥʠʝ ʥʦʞʝʢ. 

ɺʳʙʝʨʠʪʝ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ).  

ʈʘʟʤʝʩʪʠʪʝ ʝʛʦ ʥʘ ʧʨʦʝʢʮʠʠ Top, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.31.  

  

 
ʈʠʩʫʥʦʢ 2.31 - ɺʳʙʝʨʠʪʝ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ). ʈʘʟʤʝʩʪʠʪʝ ʝʛʦ 

ʥʘ ʧʨʦʝʢʮʠʠ Top 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʚʢʣʶʯʠʪʝ ʧʨʠʚʷʟʢʫ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʦʨ-

ʜʠʥʘʪʥʦʡ ʩʝʪʢʠ ʪʝʢʫʱʝʛʦ ʦʢʥʘ ʧʨʦʝʢʮʠʠ. ɺʢʣʶʯʠʪʴ ʝʝ ʤʦʞʥʦ ʥʘ ʧʘ-

ʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʟʘʞʘʚ ʥʘ ʢʥʦʧʢʫ 3D Snap ʠ ʚʳʙʨʘʚ ʠʟ ʚʳʧʘʜʘʶ-

ʱʝʛʦ ʩʧʠʩʢʘ 2D Snap.    

ɿʘʜʘʡʪʝ ʧʨʦʠʟʚʦʣʴʥʫʶ ʚʳʩʦʪʫ ʥʦʞʢʠ. 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ Modify (ʀʟʤʝʥʠʪʴ) ʚ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ ʠ 

ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ: ʜʣʠʥʘ ï 4, ʰʠʨʠʥʘ ï 4 ʠ ʚʳʩʦʪʘ ï 36. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 

2.32. 

 

 
ʈʠʩʫʥʦʢ 2.32 - ʀʟʦʙʨʘʞʝʥʠʝ ʩʪʦʣʝʰʥʠʮʳ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʩʪʘʣʴʥʳʭ ʥʦʞʝʢ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ Select 

and Move.  

ɺʳʙʝʨʠʪʝ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʫʶ ʥʦʞʢʫ, ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ Shift ʠ 

ʥʝ ʦʪʧʫʩʢʘʷ ʝʝ, ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʥʘ ʥʫʞʥʫʶ ʦʩʴ ʧʝʨʝʥʦʩʘ ʦʙʲʝʢʪʘ ʠ ʧʝ-

ʨʝʥʝʩʠʪʝ ʥʦʞʢʫ ʚʚʝʨʭ.  

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ Clone Options ʚʙrʝʨʝʪʝ ʧʫʥʢʪ Copy (ʂʦʧʠʷ) 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʧʠʠ ʦʨʠʛʠʥʘʣʘ (ʈʠʩʫʥʦʢ 2.33). 
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ʈʠʩʫʥʦʢ 2.33 - ɺ ʦʢʥʝ Clone Options ʚʳʙʝʨʝʪʝ ʧʫʥʢʪ Copy      

(ʂʦʧʠʷ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʧʠʠ ʦʨʠʛʠʥʘʣʘ 

 

ɺʳʜʝʣʠʪʝ ʦʙʝ ʥʦʞʢʠ (ʚʳʜʝʣʠʚ ʦʜʥʫ ʠʟ ʥʦʞʝʢ, ʥʘʞʤʠʪʝ Ctrl ʠ ʚʳ-

ʜʝʣʠʪʝ ʜʨʫʛʫʶ) ʠ ʠʩʧʦʣʴʟʫʷ ʪʦʪ ʞʝ ʘʣʛʦʨʠʪʤ ʧʝʨʝʥʝʩʠʪʝ ʥʦʞʢʠ ʚ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʫʶ ʯʘʩʪʴ ʩʪʦʣʘ.  

ʇʦʩʣʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʧʦʣʫʯʘʝʤ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.34. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘʥʠʝʤ ʇʈ1-02. 

 

 
ʈʠʩʫʥʦʢ 2.34 - ʀʟʦʙʨʘʞʝʥʠʝ ʩʪʦʣʘ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 
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ɻʣʘʚʘ 2.2  

ʈʘʙʦʪʘ ʩʦ ʩʧʣʘʡʥʘʤʠ  

 

ʎʝʣʴ ʨʘʙʦʪʳ: - ʟʥʘʢʦʤʩʪʚʦ c ʦʩʥʦʚʥʳʤʠ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʩʦ 

ʩʧʣʘʡʥʘʤʠ; 

- ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡ-

ʥʦʚ. 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʩ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʦʡ Autodesk 3ds 

Max. 

ʈʘʙʦʪʘ ʩʦ ʩʧʣʘʡʥʘʤʠ 

ʉʧʣʘʡʥʳ ʚ 3ds Max ʩʦʟʜʘʶʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʝʨʰʠʥ ʠ ʩʦ-

ʝʜʠʥʷʶʱʠʭ ʠʭ ʩʝʛʤʝʥʪʦʚ. ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʠʥ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʜʦ-

ʧʫʩʢʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʢʨʠʚʠʟʥʦʡ ʩʧʣʘʡʥʘ ʩ ʧʦʤʦʱʴʶ ʢʘʩʘʪʝʣʴʥʳʭ ʚʝʢ-

ʪʦʨʦʚ. ʉʝʛʤʝʥʪ (segment) ï ɻ ʪʦ ʫʯʘʩʪʦʢ ʣʠʥʠʠ ʩʧʣʘʡʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦ-

ʩʝʜʥʠʤʠ ʚʝʨʰʠʥʘʤʠ. ʂʨʠʚʦʣʠʥʝʡʥʳʝ ʩʝʛʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʙʦ-

ʨʦʤ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʦʪʨʝʟʢʦʚ (ʯʘʩʪʦ ʥʝʟʘʤʝʪʥʳʭ ʜʣʷ ʛʣʘʟʘ), ʯʠʩʣʦ ʢʦ-

ʪʦʨʳʭ ʟʘʜʘʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʧʣʘʡʥʘ. ɺʝʨʰʠʥʳ (vertex) ʩʧʣʘʡʥʘ ʨʘʟ-

ʣʠʯʘʶʪʩʷ ʧʦ ʪʠʧʫ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʢʨʠʚʠʟʥʳ ʩʝʛʤʝʥʪʦʚ ʩʧʣʘʡʥʘ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʵʪʠʤ ʚʝʨʰʠʥʘʤ. 

ʉʦʟʜʘʚʘʷ ʣʠʥʠʶ, ʚʳ ʟʘʤʝʪʠʪʝ ʞʝʣʪʳʡ ʢʚʘʜʨʘʪ, ʦʢʨʫʞʘʶʱʠʡ 

ʧʝʨʚʫʶ ʦʙʦʟʥʘʯʝʥʥʫʶ ʚʝʨʰʠʥʫ. ʕʪʦʪ ʢʚʘʜʨʘʪ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʷʝʪ 

ʧʝʨʚʫʶ ʚʝʨʰʠʥʫ ʩʧʣʘʡʥʘ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʬʦʨʤʳ ʚʳ ʧʦʤʝ-

ʩʪʠʪʝ ʦʯʝʨʝʜʥʫʶ ʚʝʨʰʠʥʫ ʧʦʚʝʨʭ ʧʝʨʚʦʡ, ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʟʘʧʨʦʩ ʦ ʪʦʤ, 

ʭʦʪʠʪʝ ʣʠ ʚʳ ʟʘʤʢʥʫʪʴ ʩʦʟʜʘʚʘʝʤʫʶ ʬʦʨʤʫ. ʇʨʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦʤ ʦʪ-

ʚʝʪʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʬʦʨʤʘ, ʥʝ ʠʤʝʶʱʘʷ ʨʘʟʨʳʚʦʚ ʚʜʦʣʴ ʩʚʦʝʛʦ ʧʝʨʠ-

ʤʝʪʨʘ, ʥʘʟʳʚʘʝʤʘʷ ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʦʡ. 

ʀʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ Start New Shape ʩʚʠʪʢʘ Object Type, ʤʦʞʥʦ ʦʙʲ-

ʝʜʠʥʷʪʴ ʚ ʦʜʥʦʡ ʬʦʨʤʝ ʥʝʩʢʦʣʴʢʦ ʩʧʣʘʡʥʦʚ.  

ɺ 3ds Max ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʚʝʨʰʠʥ ʩʧʣʘʡʥʦʚ: 
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ï Corner (ʉ ʠʟʣʦʤʦʤ) ï ʚʝʨʰʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʩʧʣʘʡʥ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʠʟʣʦʤ. ʋʯʘʩʪʢʠ ʩʝʛʤʝʥʪʦʚ ʚʙʣʠʟʠ ʪʘʢʦʡ ʚʝʨʰʠʥʳ ʥʝ ʠʤʝʶʪ ʢʨʠʚʠʟʥʳ 

(ʈʠʩʫʥʦʢ 2.35); 

 

 
ʈʠʩʫʥʦʢ 2.35 ï ɺʝʨʰʠʥʘ Corner (ʉ ʠʟʣʦʤʦʤ) 

 

ï Smooth (ʉʛʣʘʞʝʥʥʘʷ) ï ʚʝʨʰʠʥʘ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʢʨʠʚʘʷ ʩʧʣʘʡʥʘ 

ʧʨʦʭʦʜʠʪ ʩ ʧʣʘʚʥʳʤ ʠʟʛʠʙʦʤ, ʙʝʟ ʠʟʣʦʤʘ, ʠʤʝʷ ʦʜʠʥʘʢʦʚʫʶ ʢʨʠʚʠʟʥʫ 

ʩʝʛʤʝʥʪʦʚ ʧʨʠ ʚʭʦʜʝ ʚ ʚʝʨʰʠʥʫ ʠ ʚʳʭʦʜʝ ʠʟ ʥʝʝ (ʈʠʩʫʥʦʢ 2.36); 

 

 
ʈʠʩʫʥʦʢ 2.36 - ɺʝʨʰʠʥʘ Smooth (ʉʛʣʘʞʝʥʥʘʷ) 
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ï Bezier (ɹʝʟʴʝ) ï ʚʝʨʰʠʥʘ, ʧʦʜʦʙʥʘʷ ʩʛʣʘʞʝʥʥʦʡ, ʥʦ ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʫʧʨʘʚʣʷʪʴ ʢʨʠʚʠʟʥʦʡ ʩʝʛʤʝʥʪʦʚ ʩʧʣʘʡʥʘ ʧʨʠ ʚʭʦʜʝ ʚ ʚʝʨʰʠʥʫ ʠ 

ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʥʝʝ. ɼʣʷ ʵʪʦʛʦ ʚʝʨʰʠʥʘ ʩʥʘʙʞʘʝʪʩʷ ʢʘʩʘʪʝʣʴʥʳʤʠ ʚʝʢ-

ʪʦʨʘʤʠ ʩ ʤʘʨʢʝʨʘʤʠ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʠʢʦʚ ʥʘ ʢʦʥʮʘʭ. ʋ ʚʝʨʰʠʥ ʪʠʧʘ 

Bezier (ɹʝʟʴʝ) ʢʘʩʘʪʝʣʴʥʳʝ ʚʝʢʪʦʨʳ ʚʩʝʛʜʘ ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʘ 

ʫʜʘʣʝʥʠʝ ʤʘʨʢʝʨʦʚ ʦʪ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʘʪ ʚʝʢʪʦʨʳ, ʤʦʞʥʦ 

ʠʟʤʝʥʷʪʴ. ʇʝʨʝʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʤʘʨʢʝʨʦʚ ʚʝʨʰʠʥʳ ɹʝʟʴʝ ʚʩʝʛʜʘ ʚʳ-

ʟʳʚʘʝʪ ʮʝʥʪʨʘʣʴʥʦ- ʩʠʤʤʝʪʨʠʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʪʦʨʦʛʦ. ʇʝʨʝʤʝʱʘʷ 

ʤʘʨʢʝʨʳ ʢʘʩʘʪʝʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʚʦʢʨʫʛ ʚʝʨʰʠʥʳ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʜ ʢʦʪʦʨʳʤ ʩʝʛʤʝʥʪʳ ʩʧʣʘʡʥʘ ʚʭʦʜʷʪ ʚ ʚʝʨʰʠʥʫ ʠ ʚʳ-

ʭʦʜʷʪ ʠʟ ʥʝʝ, ʘ ʠʟʤʝʥʷʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʘʨʢʝʨʦʚ ʜʦ ʚʝʨʰʠʥʳ ï ʨʝʛʫʣʠ-

ʨʦʚʘʪʴ ʢʨʠʚʠʟʥʫ ʩʝʛʤʝʥʪʦʚ ʩʧʣʘʡʥʘ (ʈʠʩʫʥʦʢ 2.37); 

 

 
ʈʠʩʫʥʦʢ 2.37 - ɺʝʨʰʠʥʘ Bezier (ɹʝʟʴʝ) 
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ï Bezier Corner (ɹʝʟʴʝ ʩ ʠʟʣʦʤʦʤ) ï ʚʝʨʰʠʥʘ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠ ʚʝʨ-

ʰʠʥʘ ʪʠʧʘ Bezier (ɹʝʟʴʝ), ʩʥʘʙʞʝʥʘ ʢʘʩʘʪʝʣʴʥʳʤʠ ʚʝʢʪʦʨʘʤʠ, ʥʦ ʫ ʚʝʨ-

ʰʠʥ Bezier Corner (ɹʝʟʴʝ ʩ ʠʟʣʦʤʦʤ) ʢʘʩʘʪʝʣʴʥʳʝ ʚʝʢʪʦʨʳ ʥʝ ʩʚʷʟʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʤʘʨʢʝʨʳ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʥʝʟʘʚʠʩʠʤʦ (ʈʠʩʫʥʦʢ 

2.38). 

3ds Max ʧʦʜʜʝʨʞʠʚʘʝʪ ʮʝʣʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʩʦʟʜʘʥʠʷ ʩʧʣʘʡʥʦʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ Line 

(ʃʠʥʠʷ). ʕʪʘ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʣʠʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ 

ʪʨʝʙʫʝʤʦʡ ʬʦʨʤʳ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʛʠʙʢʦʡ ʠʟ ʚʩʝʭ ʢʦʤʘʥʜ ʩʦʟʜʘʥʠʷ 

ʪʠʧʦʚʳʭ ʩʧʣʘʡʥʦʚ.  

 

 
ʈʠʩʫʥʦʢ 2.38 - ɺʝʨʰʠʥʘ Bezier Corner (ɹʝʟʴʝ ʩ ʠʟʣʦʤʦʤ) 

 

ʂ ʜʨʫʛʠʤ ʪʠʧʘʤ ʦʪʥʦʩʷʪʩʷ ʦʢʨʫʞʥʦʩʪʠ, ʜʫʛʠ, ʩʠʤʚʦʣʳ ʪʝʢʩʪʘ ʠ 

ʝʱʝ ʨʷʜ ʦʙʲʝʢʪʦʚ. ʉʦʟʜʘʚʘʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʧʣʘʡʥʦʚ ʠ ʢʦʤʙʠʥʠ-

ʨʫʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʳ. ɺʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʣʘʡʥʦʚ ʢʦ-
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ʤʘʥʜ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ), ʝʩʣʠ ʱʝʣʢ-

ʥʫʪʴ ʥʘ ʢʥʦʧʢʝ Shapes (ʌʦʨʤʳ) ʠ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ Splines (ʉʧʣʘʡʥʳ) 

(ʈʠʩʫʥʦʢ 2.39) ʚ ʩʧʠʩʢʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ.   

 

 
ʈʠʩʫʥʦʢ 2.39 - ʂʦʤʘʥʜʥʘ ̫ʧʘʥʝʣ ɹCreate (ʉʦʟʜʘʪʴ) 

 

ʂʦʤʘʥʜʘ Line 

ʑʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ Line (ʃʠʥʠʷ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦ-

ʟʜʘʪʴ) ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʚʠʪʢʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2.40. 

ʃʠʥʠʷ ʨʠʩʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʢ ʜʨʫʛʦʡ.  

ɽʩʣʠ ʞʝ, ʦʙʦʟʥʘʯʘʷ ʦʯʝʨʝʜʥʫʶ ʚʝʨʰʠʥʫ, ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʤʳʰʠ ʠ, 

ʫʜʝʨʞʠʚʘʷ ʝʝ, ʧʝʨʝʪʘʩʢʠʚʘʪʴ ʤʳʰʴ, ʪʦ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʢʨʠʚʠʟʥʫ ʣʠ-

ʥʠʠ ʚ ʨʘʡʦʥʝ ʜʘʥʥʦʡ ʚʝʨʰʠʥʳ. ɼʦʙʠʚʰʠʩʴ ʪʨʝʙʫʝʤʦʡ ʢʨʠʚʠʟʥʳ, ʩʣʝ-

ʜʫʝʪ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʧʨʦʜʦʣʞʠʪʴ ʨʠʩʦʚʘʥʠʝ ʢʨʠʚʦʡ, ʬʠʢʩʠ-

ʨʫʷ ʦʯʝʨʝʜʥʫʶ ʚʝʨʰʠʥʫ. 
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ʈʠʩʫʥʦʢ 2.40 - ʑʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ Line (ʃʠʥʠʷ)                          

ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʚʠʪʢʦʚ 

 

ʉʣʝʜʫʶʱʝʝ ʫʧʨʘʞʥʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʥʫʞʥʦ ʩʦ-

ʟʜʘʚʘʪʴ ʩʧʣʘʡʥ ʩʨʝʜʩʪʚʘʤʠ 3ds Max. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʬʦʨʤʘ ï ʧʨʦʬʠʣʴ 

ʢʝʛʣʠ. 
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ʋʧʨʘʞʥʝʥʠʝ 2.2.1. ʉʦʟʜʘʥʠʝ ʧʨʦʬʠʣʷ ʢʝʛʣʠ 

 

ɿʘʧʫʩʪʠʪʝ 3ds Max. ʅʘʯʥʠʪʝ ʥʦʚʳʡ ʬʘʡʣ. ʋʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ (ʈʠʩʫʥʦʢ 2.41). 

 

 
ʈʠʩʫʥʦʢ 2.41 - ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ 

 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Shapes (ʌʦʨʤʳ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create. 

ɺʳʙʝʨʠʪʝ Spline (ʉʧʣʘʡʥ). ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Line (ʃʠʥʠʷ). 

ɺʢʣʶʯʠʪʝ ʨʝʞʠʤ ʪʨʝʭʤʝʨʥʦʡ ʧʨʠʚʷʟʢʠ, ʱʝʣʢʥʫʚ ʥʘ ʢʥʦʧʢʝ 3D 

Snap (ʊʨʝʭʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ), ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʨʠ-

ʩʦʚʘʥʠʷ. 

ʀʟʤʝʥʠʪʝ ʤʘʩʰʪʘʙ ʚ ʦʢʥʝ ʧʨʦʝʢʮʠʠ Front (ʢʦʤʘʥʜʘ Zoom), ʯʪʦʙʳ 

ʧʘʨʘʤʝʪʨ Grid ʙʳʣ ʨʘʚʝʥ 10 ʤʤ (ʨʠʩʫʥʦʢ 2.42). 

 

 
ʈʠʩʫʥʦʢ 2.42 - ʋʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ Grid (10 ʤʤ) 

 

ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (0, 0, 0) ʧʨʦʝʢʮʠʠ Front, ʥʘʙʣʶʜʘʷ ʟʘ ʦʪʩʯʝʪʦʤ 

ʢʦʦʨʜʠʥʘʪ. 
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ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (20, 0, 0) 

ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (30, 0, 40). ʆʙʦʟʥʘʯʠʚ ʜʘʥʥʫʶ ʚʝʨʰʠʥʫ ʠ ʥʝ 

ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʨʠʤʝʨʥʦ ʜʦ 

ʪʦʯʢʠ (30, 0, 60), ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʩʧʣʘʡʥʫ ʢʨʠʚʠʟʥʫ. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ 

ʤʳʠh. 

ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (10, 0, 90) ʠ ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʚ ʪʦʯʢʫ (10, 0, 

100), ʯʪʦʙʳ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚʦʛʥʫʪʫʶ ʯʘʩʪʴ ʰʝʡʢʠ ʢʝʛʣʠ. ʆʪʧʫʩʪʠʪʝ 

ʢʥʦʧʢʫ. 

ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (20, 0, 110) ʠ ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ, ʯʪʦʙʳ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʟʘʢʨʫʛʣʝʥʠʝ ʛʦʣʦʚʢʠ ʢʝʛʣʠ. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ. 

ʑʝʣʢʥʠʪʝ ʚ ʪʦʯʢʝ (0, 0, 120). ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ.  

ɽʩʣʠ ʬʦʨʤʘ ʧʨʦʬʠʣʷ ʚʘʩ ʫʩʪʨʘʠʚʘʝʪ, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʢʦʤʘʥʜʫ Line. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.43.  

 

 
ʈʠʩʫʥʦʢ 2.43 - ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʉʦʭʨʘʥʠʪʝ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʠʤʝ-

ʥʝʤ ʇʈ2-1. 
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ʋʧʨʘʞʥʝʥʠʝ 2.2.2. ʉʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ 

 

ʂʦʤʘʥʜʘ Text (ʊʝʢʩʪ) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʚʫʤʝʨʥʳʭ ʪʝʢ-

ʩʪʦʚʳʭ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʪʨʝʭʤʝʨ-

ʥʳʡ ʪʝʢʩʪ. 3ds Max ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʨʦʢ ʪʝʢʩʪʘ 

ʣʶʙʦʡ ʠʟ ʰʨʠʬʪʦʚ ʪʠʧʘ True Type, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶ-

ʪʝʨʝ. 

ʑʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ Text (ʊʝʢʩʪ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦ-

ʟʜʘʪʴ) ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʚʠʪʢʦʚ ʩ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʢʩʪʦʚʳʤʠ ʩʧʣʘʡʥʘʤʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʢʘ Parameters (ʇʘʨʘʤʝʪʨʳ) ʥʘʭʦʜʠʪʩʷ ʨʘʩ-

ʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʙʨʘʪʴ ʪʠʧ ʰʨʠʬʪʘ. ʇʦʩʣʝ ʚʳ-

ʙʦʨʘ ʰʨʠʬʪʘ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʥʘʯʝʨʪʘʥʠʝ ï Italic (ʂʫʨʩʠʚ) ʠʣʠ 

Underlined (ʇʦʜʯʝʨʢʠʚʘʥʠʝ), ʟʘʜʘʪʴ ʩʧʦʩʦʙ ʚʳʨʘʚʥʠʚʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ ʧʦʜ ʩʧʠʩʢʦʤ ʰʨʠʬʪʦʚ. ʅʠʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʨʠ 

ʩʯʝʪʯʠʢʘ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʟʤʝʨʦʚ ʩʠʤʚʦʣʦʚ (Size), ʢʝʨʥʠʥʛʘ, ʠʣʠ ʤʝʞʩʠʤ-

ʚʦʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʠ ʚʝʣʠʯʠʥʳ ʠʥʪʝʨʣʠʥʴʷʞʘ (Leading), ʠʣʠ ʤʝʞ-

ʩʪʨʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɽʱʝ ʥʠʞʝ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ 

ʥʫʞʥʦʛʦ ʪʝʢʩʪʘ.              

ʅʘʯʥʠʪʝ ʥʦʚʫʶ ʩʮʝʥʫ ʚ 3ds Max. 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʢʦʤʘʥʜʥʫʶ ʧʘʥʝʣʴ Create (ʉʦʟʜʘʪʴ) ʠ ʱʝʣʢʥʠʪʝ ʥʘ 

ʢʥʦʧʢʝ Shapes (ʌʦʨʤʳ). ɿʘʪʝʤ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Text (ʊʝʢʩʪ). 

ɺʳʙʝʨʠʪʝ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ʰʨʠʬʪ Arial. 

ʋʩʪʘʥʦʚʠʪʝ ʚ ʩʯʝʪʯʠʢʝ Size (ʈʘʟʤʝʨ) ʚʝʣʠʯʠʥʫ 100. 

ɺʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʥʘʜʧʠʩʴ, ʥʘʧʨʠʤʝʨ, ʥʘʟʚʘʥʠʝ ʩʚʦʝʛʦ 

ʧʨʝʜʤʝʪʘ. 

ɺ ʦʢʥʝ ʧʨʦʝʢʮʠʠ Top (ɺʠʜ ʩʚʝʨʭʫ) ʱʝʣʢʥʠʪʝ ʚʙʣʠʟʠ ʥʘʯʘʣʘ ʢʦʦʨ-

ʜʠʥʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʪʝʢʩʪʦʚʘʷ ʬʦʨʤʘ. 

ʀʟʤʝʥʠʪʝ ʟʥʘʯʝʥʠʝ ʚ ʩʯʝʪʯʠʢʝ Kerning (ʂʝʨʥʠʥʛ) ʥʘ 5.0. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʫʚʝʣʠʯʠʪʩʷ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.44.  
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ʈʠʩʫʥʦʢ 2.44 - ʉʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ 

 

ʉʦʭʨʘʥʠʪʝ ʨʝʟʫʣʴʪʘʪ ʧʦʜ ʠʤʝʥʝʤ ʇʈ2-2 ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚ 3Ds MAX 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ï ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʭ ʥʘ ʫʨʦʚʥʝ ʧʦʜʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʚʝʨ-

ʰʠʥʳ, ʨʝʙʨʘ, ʛʨʘʥʠ, ʩʝʛʤʝʥʪʳ, ʦʙʲʝʢʪʳ ʚ ʮʝʣʦʤ ʠ ʜʨ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʳʭ. 

 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ-ʩʧʣʘʡʥʦʚ 

ɼʣʷ ʧʨʘʚʢʠ ʩʧʣʘʡʥʘ ʠʣʠ ʜʚʫʭʤʝʨʥʦʡ ʬʦʨʤʳ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʦʙʲʝʢʪ ʠ ʧʝʨʝʡʪʠ ʥʘ ʧʘʥʝʣʴ Modify. ɺ ʨʘʩʢʨʳʚʘʶʱʠʭʩʷ ʩʚʠʪʢʘʭ ʧʘʨʘ-

ʤʝʪʨʳ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʭʦʜʷʱʠʤʠ ʚ ʥʠʭ ʩʨʝʜʩʪʚʘʤʠ.  

ʃʶʙʫʶ ʜʚʫʤʝʨʥʫʶ ʬʦʨʤʫ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ Editable Spline 

(ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʚʳʟʚʘʥʥʦʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ), ʯʪʦ ʧʨʝ-

ʚʨʘʱʘʝʪ ʦʙʲʝʢʪ ʚ ʩʧʣʘʡʥ, ʜʦʧʫʩʢʘʶʱʠʡ ʧʨʘʚʢʫ (ʈʠʩʫʥʦʢ 2.45). 
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ʈʠʩʫʥʦʢ 2.45 - ʇʨʝʚʨʘʱʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʩʧʣʘʡʥ, ʜʦʧʫʩʢʘʶʱʠʡ ʧʨʘʚʢʫ 

 

ʉʧʣʘʡʥʳ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʥʘ ʫʨʦʚʥʷʭ ʚʝʨʰʠʥ, ʩʝʛʤʝʥʪʦʚ ʠ 

ʩʧʣʘʡʥʘ ʚ ʮʝʣʦʤ (ʈʠʩʫʥʦʢ 2.46). 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʣʘʡʥʦʚ ʥʘ ʫʨʦʚʥʝ ʚʝʨʰʠʥ ʩʣʝʜʫʝʪ ʱʝʣʢ-

ʥʫʪʴ ʥʘ ʩʪʨʝʣʢʝ ʩʣʝʚʘ ʦʪ ʥʘʜʧʠʩʠ Edit Spline ʠ ʚʳʙʨʘʪʴ ʚ ʨʘʩʢʨʳʚʘʶ-

ʱʝʤʩʷ ʩʧʠʩʢʝ ʩʪʨʦʢʫ Vertex (ʈʠʩʫʥʦʢ 2.47). ɺ ʩʚʠʪʢʝ Geometry ʩʪʘʥʫʪ 

ʜʦʩʪʫʧʥʳ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʰʠʥʘʤʠ: Connect (ʩʦʝʜʠʥʠʪʴ), Break 

(ʨʘʟʙʠʪʴ), Refine (ʫʪʦʯʥʠʪʴ), Insert (ʚʩʪʘʚʠʪʴ), Make First (ʩʜʝʣʘʪʴ ʧʝʨ-

ʚʦʡ), Weld (ʩʣʠʪʴ, ʩʚʘʨʠʪʴ ʚʝʨʰʠʥʳ) ʠ ʜʨ. 
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ʈʠʩʫʥʦʢ 2.46 - ɺʝʨʰʠʥʘ, ʩʝʛʤʝʥʪ, ʩʧʣʘʡʥ 

 

 
ʈʠʩʫʥʦʢ 2.47 - ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʣʘʡʥʦʚ ʥʘ ʫʨʦʚʥʝ ʚʝʨʰʠʥ 
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ʂʨʦʤʝ ʪʦʛʦ, ʢ ʚʝʨʰʠʥʘʤ ʠ ʤʘʨʢʝʨʘʤ ʠʭ ʢʘʩʘʪʝʣʴʥʳʭ ʚʝʢʪʦʨʦʚ 

ʧʨʠʤʝʥʠʤʳ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ Move, Rotate, Scale. 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ ʧʨʘʚʢʠ ʩʝʛʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʚʘ-

ʨʠʘʥʪ Segment ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʦʨ ʜʦʩʪʫʧ-

ʥʳʭ ʢʦʤʘʥʜ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʩʚʠʪʢʝ Geometry ʠʟʤʝʥʠʪʩʷ.  

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʦʚʥʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʣʘʡʥʘ ʚ ʮʝʣʦʤ ʩʣʝ-

ʜʫʝʪ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ Spline. ʉʦʩʪʘʚ ʩʚʠʪʢʘ Geometry ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: Close (ʟʘʤʢʥʫʪʴ), Outline (ʩʦʟʜʘʪʴ ʢʦʥʪʫʨ), 

Boolean (ʙʫʣʝʚʩʢʠʝ ʦʧʝʨʘʮʠʠ Intersection, Union, Subtraction), Reverse 

(ʦʙʨʘʪʠʪʴ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʚʝʨʰʠʥ), Fillet (ʉʢʨʫʛʣʝʥʠʝ), Chamfer 

(ʌʘʩʢʘ), Trim (ʆʙʨʝʟʘʪʴ), Extend (ʋʜʣʠʥʠʪʴ). 

 

ʋʧʨʘʞʥʝʥʠʝ 2.2.3. ʉʦʟʜʘʥʠʝ ʧʨʦʬʠʣʷ ʤʦʜʝʣʠ ʩʪʦʣʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʚʢʠ ʩʧʣʘʡʥʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʜʦʙʲʝʢʪʦʚ 

  

ʅʘ ʨʠʩʫʥʢʝ 2.48 ʧʨʝʜʩʪʘʚʣʝʥ ʠʪʦʛʦʚʳʡ ʩʧʣʘʡʥ. 

 

 
ʈʠʩʫʥʦʢ 2.48 - ʀʪʦʛʦʚʳʡ ʩʧʣʘʡʥ 

 

ɿʘʛʨʫʟʠʪʝ 3ds Max ʠ ʥʘʯʥʠʪʝ ʥʦʚʫʶ ʩʮʝʥʫ. 

ʅʘʩʪʨʦʡʪʝ ʩʝʪʢʫ ʢʦʦʨʜʠʥʘʪ.  
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ɺʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ Grid and Snap Settings (ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ ʠ ʧʨʠ-

ʚʷʟʦʢ) ʤʝʥʶ Tools (ʉʝʨʚʠʩ) ʠ ʱʝʣʢʥʠʪʝ ʥʘ ʢʦʨʝʰʢʝ ʚʢʣʘʜʢʠ Home Grid 

(ʀʩʭʦʜʥʘʷ ʩʝʪʢʘ) ʦʢʥʘ ʜʠʘʣʦʛʘ Grid and Snap Settings (ʅʘʩʪʨʦʡʢʘ ʩʝʪʢʠ 

ʠ ʧʨʠʚʷʟʦʢ) (ʈʠʩʫʥʦʢ 2.49). 

 

 
ʈʠʩʫʥʦʢ 2.49 - ʆʢʥʦ ʜʠʘʣʦʛʘ Grid and Snap Settings (ʅʘʩʪʨʦʡʢʘ 

ʩʝʪʢʠ ʠ ʧʨʠʚʷʟʦʢ) 

 

ʋʩʪʘʥʦʚʠʪʝ ʚ ʩʯʝʪʯʠʢʝ Grid Spacing (ʐʘʛ ʩʝʪʢʠ) ʚʝʣʠʯʠʥʫ ʰʘʛʘ 

ʤʝʞʜʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ ʨʘʚʥʦʡ 0,5. 

ɸʢʪʠʚʠʟʠʨʫʡʪʝ ʜʚʫʤʝʨʥʫʶ ʧʨʠʚʷʟʢʫ. ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʥʘ 

ʢʥʦʧʢʝ 3D Snap (ʊʨʝʭʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) ʚ ʩʪʨʦʢʝ ʧʦʜʩʢʘʟʢʠ, ʟʘʜʝʨʞʠʪʝ 

ʢʥʦʧʢʫ ʤʳʰʠ ʥʘʞʘʪʦʡ, ʧʦʢʘ ʥʝ ʨʘʩʢʨʦʝʪʩʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘ (ʈʠʩʫ-

ʥʦʢ 2.50), ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʢ ʢʥʦʧʢʝ 2D Snap (ɼʚʫʤʝʨʥʘʷ ʧʨʠʚʷʟʢʘ) 

ʠ ʦʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

 

 
ʈʠʩʫʥʦʢ 2.50 - ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘ 
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ʅʘ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ ʢʘʪʝʛʦʨʠʠ ʦʙʲ-

ʝʢʪʦʚ Shapes ʠ ʚʳʙʝʨʠʪʝ ʦʙʲʝʢʪ Rectangle (ʈʠʩʫʥʦʢ 2.51). ʉʦʟʜʘʡʪʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0, 0) ʠ (250, 110) ʚ ʦʢʥʝ 

ʧʨʦʝʢʮʠʠ Top. 

 

 
ʈʠʩʫʥʦʢ 2.51 - ʅʘ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ 

ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ Shapes ʠ ʚʳʙʝʨʠʪʝ ʦʙʲʝʢʪ Rectangle 

 

ʋʚʝʣʠʯʴʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʱʝʣʢʥʫʚ ʥʘ ʢʥʦʧʢʝ ʠʥ-

ʩʪʨʫʤʝʥʪʘ Zoom Extents Selected (ʈʠʩʫʥʦʢ 2.52). ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘ-

ʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ. ʊʘʤ ʞʝ ʥʘʭʦʜʷʪʩʷ ʠ ʜʨʫʛʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʚʨʘʱʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʚʠʜʦʚʦʤ 

ʦʢʥʝ. 
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ʈʠʩʫʥʦʢ 2.52 - ʋʚʝʣʠʯʴʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʱʝʣʢ-

ʥʫʚ ʥʘ ʢʥʦʧʢʝ ʠʥʩʪʨʫʤʝʥʪʘ Zoom Extents Selected.52  

 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʢʦʤʘʥʜʥʫʶ ʧʘʥʝʣʴ Modify ʠ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ 

ʩʧʠʩʢʝ Modifier List ʚʳʙʝʨʠʪʝ ʤʦʜʠʬʠʢʘʪʦʨ Edit Spline, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2.53. 

 

 
ʈʠʩʫʥʦʢ 2.53 - ɺ ʩʧʠʩʢʝ Modifier List ʚʳʙʝʨʠʪʝ ʤʦʜʠʬʠʢʘʪʦʨ   

Edit Spline 

 

ɸʢʪʠʚʠʟʠʨʫʡʪʝ ʨʝʞʠʤ ʧʨʘʚʢʠ ʥʘ ʫʨʦʚʥʝ ʧʦʜʦʙʲʝʢʪʦʚ, ʱʝʣʢʥʫʚ 

ʥʘ ʩʪʨʝʣʢʝ ʩʣʝʚʘ ʦʪ ʥʘʜʧʠʩʠ Edit Spline, ʧʦʩʣʝ ʯʝʛʦ ʚ ʨʘʩʢʨʳʚʰʝʤʩʷ 

ʩʧʠʩʢʝ ʧʦʜʦʙʲʝʢʪʦʚ ʤʦʜʠʬʠʢʘʪʦʨʘ ʚʳʙʝʨʠʪʝ ʩʪʨʦʢʫ Vertex (ɺʝʨʰʠʥʘ), 
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ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.54. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʚʝʨʰʠʥ. 

 

  
ʈʠʩʫʥʦʢ 2.54 - ɺ ʩʧʠʩʢʝ ʧʦʜʦʙʲʝʢʪʦʚ ʤʦʜʠʬʠʢʘʪʦʨʘ ʚʳʙʝʨʠʪʝ 

ʩʪʨʦʢʫ Vertex (ɺʝʨʰʠʥʘ) 

 

ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ Select and Move (ʈʠʩʫʥʦʢ 2.55). 

 

 
ʈʠʩʫʥʦʢ 2.55 - ɺʳʙʠʨʘʝʤ ʠʥʩʪʨʫʤʝʥʪ Select and Move 

 

ɺʳʜʝʣʠʪʝ ʣʝʚʫʶ ʚʝʨʭʥʶʶ ʚʝʨʰʠʥʫ ʠ ʫʩʪʘʥʦʚʠʪʝ ʚ ʩʯʝʪʯʠʢʝ ʢʦ-

ʦʨʜʠʥʘʪ ʟʥʘʯʝʥʠʷ (-20, 110), ʜʣʷ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ï (270, 110).  

ɺʳʜʝʣʠʪʝ ʚʩʝ ʚʝʨʰʠʥʳ, ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚʳʟʦʚʠʪʝ ʢʦʥ-

ʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠ ʠʟʤʝʥʠʪʝ ʠʭ ʪʠʧ ʥʘ Corner (ʩ ʠʟʣʦʤʦʤ). 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Insert ʚ ʩʚʠʪʢʝ Geometry.  

ɺʩʪʘʚʴʪʝ ʰʝʩʪʥʘʜʮʘʪʴ ʥʦʚʳʭ ʚʝʨʰʠʥ ʚ ʚʝʨʭʥʠʡ ʩʝʛʤʝʥʪ ʠ ʧʝʨʝ-

ʤʝʩʪʠʪʝ ʠʭ ʚ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (-10, 110), (0, 60), (40, 60), (50, 10), 

(120, 10), (120, 100), (50, 100), (50,110), (200,110), (200, 100), (130, 100), 
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(130,10), (200,10), (210, 60), (250, 60), (260, 110) ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫ-

ʤʝʥʪʘ Select and Move. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.56. 

ʉʦʭʨʘʥʠʪʝ ʨʝʟʫʣʴʪʘʪ ʧʦʜ ʠʤʝʥʝʤ ʇʈ2-3 ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2.56 - ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ 

 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʦʚ. ɺʨʘʱʝʥʠʝ 

ʩʧʣʘʡʥʦʚ 

ʌʦʨʤʘ-ʩʧʣʘʡʥ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʚʨʘʱʝʥʠʷ, ʧʦʚʦʨʘ-

ʯʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʟʘʜʘʥʥʦʡ ʦʩʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʜʥʫ ʠʟ ʪʦʯʝʢ ʵʪʦʡ 

ʬʦʨʤʳ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʩʧʣʘʡʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʦʙʦʣʦʯʢʫ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ. ʄʝʪʦʜ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ, ʠʤʝʶʱʠʭ ʮʝʥʪʨʘʣʴʥʫʶ ʩʠʤʤʝʪʨʠʶ. 

ɺʨʘʱʝʥʠʝ ʩʧʣʘʡʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢ ʥʝʤʫ 

ʤʦʜʠʬʠʢʘʪʦʨʘ Lathe (ɺʨʘʱʝʥʠʝ). 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ Lathe ʩʚʦʜʠʪʩʷ ʢ ʚʳʙʦʨʫ ʠʩʭʦʜʥʦʡ 

ʬʦʨʤʳ ʠ ʥʘʩʪʨʦʡʢʝ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʚʠʪʢʝ Parameters ʤʦʞʥʦ ʟʘʜʘ-

ʚʘʪʴ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʚʨʘʱʝʥʠʷ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʯʝʪʯʠʢʦʤ Degrees), ʥʘ ʢʦ-

ʪʦʨʳʡ ʙʫʜʝʪ ʧʦʚʝʨʥʫʪʦ ʩʝʯʝʥʠʝ, ʯʠʩʣʦ ʩʝʛʤʝʥʪʦʚ (ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʛʣʘʜʢʦʩʪʴʶ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) (ʈʠʩʫʥʦʢ 2.57). 
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ʈʠʩʫʥʦʢ 2.57 - ɺ ʩʚʠʪʢʝ Parameters ʟʘʜʘʜʠʤ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʚʨʘ-

ʱʝʥʠʷ 

 

ʋʩʪʘʥʦʚʢʘ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʧʘʨʘ-

ʤʝʪʨ Direction, ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦ ʦʩʴ ʋ), ʚʳʙʠʨʘʝʪʩʷ ʢʥʦʧʢʘʤʠ X, Y, Z 

ʛʨʫʧʧʳ Direction (ʅʘʧʨʘʚʣʝʥʠʝ) (ʈʠʩʫʥʦʢ 2.58). 

ɻʨʫʧʧʘ Align (ɺʳʨʘʚʥʠʚʘʥʠʝ) ʫʧʨʘʚʣʷʝʪ ʧʦʣʦʞʝʥʠʝʤ ʦʩʠ ʚʨʘʱʝ-

ʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʝʝ ʚ ʧʦʣʦʞʝʥʠʷ Min (ʄʠʥʠʤʫʤ), Center (ʎʝʥʪʨ) ʠ 

Max (ʄʘʢʩʠʤʫʤ). 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʩʴ ʚʨʘʱʝʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ ʛʘʙʘʨʠʪʥʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ ʩʧʣʘʡʥʘ (ʧʘʨʘʤʝʪʨ Center), ʥʦ ʝʝ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ ʣʝ-

ʚʳʡ ʢʨʘʡ ʩʧʣʘʡʥʘ (ʪʦʯʢʘ ʤʠʥʠʤʫʤʘ - ʧʘʨʘʤʝʪʨ Min) ʠʣʠ ʥʘ ʧʨʘʚʳʡ ʢʨʘʡ 

(ʪʦʯʢʘ ʤʘʢʩʠʤʫʤʘ - ʧʘʨʘʤʝʪʨ ʄʘʭ).  
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ʈʠʩʫʥʦʢ 2.58 - ʋʩʪʘʥʦʚʢʘ ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʥʦʧʢʘʤʠ X, Y, Z 

ʛʨʫʧʧʳ Direction (ʅʘʧʨʘʚʣʝʥʠʝ) 

 

ʌʣʘʞʦʢ Weld Core (ʆʙʲʝʜʠʥʠʪʴ ʛʣʘʚʥʳʝ ʚʝʨʰʠʥʳ) ʦʙʲʝʜʠʥʷʝʪ 

ʚʝʨʰʠʥʳ ʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʘ Flip Normals (ʇʝʨʝʚʝʨʥʫʪʴ ʥʦʨʤʘʣʠ) ʠʟ-

ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʝʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ (ʩʤ. ʈʠʩʫʥʦʢ 2.57). 

ʄʦʜʝʣʴ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.59, ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʤʝ-

ʪʦʜʦʤ ʚʨʘʱʝʥʠʷ ʪʝʣʘ.  

 

 
ʈʠʩʫʥʦʢ 2.59 ï ɺ ʮʝʥʪʨʝ - ʠʩʭʦʜʥʳʡ ʚʠʜ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʩʣʝʚʘ ʠ 

ʩʧʨʘʚʘ ïʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ ʚʨʘʱʝʥʠʷ 
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 ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʫʞʥʦʝ ʪʝʣʦ, ʦʩʴ ʚʨʘʱʝʥʠʷ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ 

ʣʝʚʝʝ ʣʝʚʦʛʦ ʢʨʘʷ ʛʘʙʘʨʠʪʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʬʦʨʤʳ-ʧʨʦʬʠʣʷ. ɼʣʷ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

 ɺʳʜʝʣʠʪʴ ʪʝʣʦ ʚʨʘʱʝʥʠʷ ʠ ʱʝʣʢʥʫʪʴ ʥʘ ʩʪʨʝʣʢʝ ʩʣʝʚʘ ʦʪ ʠʤʝʥʠ 

ʤʦʜʠʬʠʢʘʪʦʨʘ (Lathe) ʚ ʩʚʠʪʢʝ Modifier Stack (ʉʪʝʢ ʤʦʜʠʬʠʢʘʪʦʨʦʚ) 

ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ).  

ɺ ʩʧʠʩʢʝ Selection Level (ʋʨʦʚʝʥʴ ʚʳʜʝʣʝʥʠʷ) ʤʦʞʥʦ ʚʳʙʨʘʪʴ Axis 

(ʆʩʴ) (ʈʠʩʫʥʦʢ 2.60).  

 

 
ʈʠʩʫʥʦʢ 2.60 ï ɺ ʩʧʠʩʢʝ Selection Level (ʋʨʦʚʝʥʴ ʚʳʜʝʣʝʥʠʷ) ʚʳ-

ʙʠʨʘʝʤ Axis (ʆʩʴ) 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʥʩʪʨʫʤʝʥʪ Select and Move (ɺʳʜʝ-

ʣʠʪʴ ʠ ʧʝʨʝʤʝʩʪʠʪʴ), ʱʝʣʢʥʫʪʴ ʥʘ ʦʩʠ ʠ ʧʝʨʝʪʘʱʠʪʴ ʝʝ ʚʣʝʚʦ, ʥʘʙʣʶʜʘʷ 

ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʪʝʣʘ ʚʨʘʱʝʥʠʷ. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.2.4. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ çʢʝʛʣʷè ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʚʨʘʱʝʥʠʷ ʩʧʣʘʡʥʦʚ 

 

ɿʘʧʫʩʪʠʪʝ 3ds Max.  

ʆʪʢʨʦʡʪʝ ʬʘʡʣ ʩ ʧʨʦʬʠʣʝʤ çʂʝʛʣʠè (ʩʤ. ʋʧʨʘʞʥʝʥʠʝ 2.2.1). 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʦʨʝʰʢʝ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ). ɺ 

ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ Modifiers ʚʳʙʝʨʠʪʝ Lathe (ʈʠʩʫʥʦʢ 2.61). 
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ʈʠʩʫʥʦʢ 2.61 - ɺ ʩʧʠʩʢʝ Modifiers ʚʳʙʠʨʘʝʤ Lathe 

 

 ʂʝʛʣʷ ʧʦʣʫʯʠʣʘʩʴ ʥʝ ʪʘʢʦʡ, ʢʘʢ ʦʞʠʜʘʣʦʩʴ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʦʩʴ ʚʨʘʱʝʥʠʷ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʯʝʨʝʟ ʮʝʥʪʨ ʛʘʙʘʨʠʪʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ 

ʩʧʣʘʡʥʘ, ʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚʨʘʱʝʥʠʝ ʧʨʦ-

ʬʠʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʚʦʛʦ ʢʨʘʷ, ʪ.ʝ. ʧʦʤʝʩʪʠʪʴ ʦʩʴ ʚ ʪʦʯʢʫ ʤʠʥʠʤʫʤʘ.  

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Min (ʄʠʥʠʤʫʤ) ʚ ʨʘʟʜʝʣʝ Align (ɺʳʨʘʚʥʠʚʘ-

ʥʠʝ) ʩʚʠʪʢʘ Parameters (ʇʘʨʘʤʝʪʨʳ), ʯʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ ʦʩʴ ʚʨʘʱʝʥʠʷ 

ʚ ʧʦʣʦʞʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʢʦʨʨʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ 

ʚʨʘɦʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ ʫʩʪʘʥʦʚʠʪʝ 64 ʜʣʷ ʙʦʣʝʝ ʩʛʣʘʞʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʝʛʣʠ.  

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʨʭʥʝʡ ʚʝʨ-

ʰʠʥʳ ʫʩʪʘʥʦʚʠʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʧʘʨʘʤʝʪʨʘ Weld Core (ʈʠʩʫʥʦʢ 

2.62). ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.63. 
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ʈʠʩʫʥʦʢ 2.62 - ʋʩʪʘʥʦʚʠʤ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʧʘʨʘʤʝʪʨʘ Weld 

Core 

 

 

ʈʠʩʫʥʦʢ 2.63 -  ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ʂʦʧʠʶ ʢʝʛʣʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʚʳʙʨʘʚ ʝʝ ʠ ʥʘʞʘʚ ʢʣʘʚʠʰʠ Ctrl + 

V, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ Copy ʠ ʥʘʞʤʠʪʝ ʆK. 

ɼʘʣʝʝ ʧʨʦʩʪʦ ʧʝʨʝʜʚʠʥʴʪʝ ʢʝʛʣʶ, ʠ ʚʳ ʫʚʠʜʠʪʝ ʢʦʧʠʶ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʢʦʧʠʠ ʢʝʛʣʠ ʩʣʝʜʫʶʱʠʡ. 

ɺʳʜʝʣʠʪʝ ʢʝʛʣʶ ʠ ʧʝʨʝʪʘʱʠʪʝ ʝʝ, ʟʘʞʘʚ ʢʣʘʚʠʰʫ shift. 

ɼʘʣʝʝ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʪʠʧ ʢʦʧʠʨʦʚʘʥʠʷ. 

ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘʥʠʝʤ ʇʈ2-4. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.2.5. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ çʪʘʨʝʣʢʘè 

 

ʇʝʨʝʟʘʛʨʫʟʠʪʝ 3ds Max. 

ɸʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʩʦʟʜʘʚʘʣʩʷ ʩʧʣʘʡʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʝʛʣʠ, ʩʦʟʜʘʡʪʝ ʩʧʣʘʡʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.64. 

 

 
ʈʠʩʫʥʦʢ 2.64 - ʉʦʟʜʘʜʠʤ ʩʧʣʘʡʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʨʝʣʢʠ 

 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Shapes (ʌʦʨʤʳ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create 

(ʉʦʟʜʘʪʴ) ʠ ʚʳʙʝʨʠʪʝ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʙʲ-

ʝʢʪʦʚ ʚʘʨʠʘʥʪ Splines (ʉʧʣʘʡʥʳ). ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ ʠʥʩʪʨʫʤʝʥʪʘ 

Line (ʃʠʥʠʷ). 
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ʇʦʩʪʨʦʡʪʝ ʧʨʦʬʠʣʴ ʪʘʨʝʣʢʠ ʚ ʚʠʜʝ ʟʘʤʢʥʫʪʦʛʦ ʩʧʣʘʡʥʘ. ɼʣʷ ʩʦ-

ʟʜʘʥʠʷ ʠʟʛʠʙ ʢ ʩʣʝʜʫʶʱʝʡ ʚʝʨʰʠʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʥʦʚʦʡ ʚʝʨʰʠʥʳ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʠ ʤʳʰʠ ʧʝʨʝʤʝʩʪʠʪʴ ʢʫʨʩʦʨ. ʇʦʩʣʝ 

ʩʦʟʜʘʥʠʷ ʢʦʥʪʫʨʘ ʝʛʦ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʧʝʨʝʡʜʷ ʥʘ ʧʘʥʝʣʴ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ Modify. 

Cʧʣʘʡʥ ʥʘ ʵʢʨʘʥʝ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩʫ-

ʥʦʢ 2.65). 

 

 
ʈʠʩʫʥʦʢ 2.65 - Cʧʣʘʡʥ ʥʘ ʵʢʨʘʥʝ 

 

ɿʘʢʦʥʯʠʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʧʨʦʬʠʣʷ, ʩʥʠʤʠʪʝ ʚʳʜʝʣʝʥʠʝ ʩ 

ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʧʦʜʦʙʲʝʢʪʘ ʚ ʩʚʠʪʢʝ Selection. 

ɺʳʜʝʣʠʪʝ ʧʨʦʬʠʣʴ ʠ ʧʨʠʤʝʥʠʪʝ ʢ ʥʝʤʫ ʤʦʜʠʬʠʢʘʪʦʨ ʚʨʘʱʝʥʠʷ, 

ʱʝʣʢʥʫʚ ʥʘ ʢʥʦʧʢʝ Lathe (ɺʨʘʱʝʥʠʝ) ʚ ʩʚʠʪʢʝ Modifiers (ʄʦʜʠʬʠʢʘ-

ʪʦʨʳ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ).  

ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ Min (ʄʠʥ) ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ ʚʨʘʱʝʥʠʷ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.66.  
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ʈʠʩʫʥʦʢ 2.66 - ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ çʪʘʨʝʣʢʘè. ʀʟʦʙʨʘʞʝʥʠʝ         

ʥʘ ʜʠʩʧʣʝʝ 

 

ʅʘʟʦʚʠʪʝ ʩʦʟʜʘʥʥʳʡ ʦʙʲʝʢʪ ʊʘʨʝʣʢʘ. 

ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘʥʠʝʤ ʇʈ2-5. 

 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʦʚ. ɺʳʜʘʚʣʠʚʘʥʠʝ 

ʩʧʣʘʡʥʦʚ 

 

ɺʳʜʘʚʣʝʥʥʳʡ ʩʧʣʘʡʥ ï ʵʪʦ ʩʧʣʘʡʥ, ʢʦʪʦʨʦʤʫ ʧʨʠʜʘʥʘ ʪʦʣʱʠʥʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʧʨʦʮʝʩʩ ʚʳʜʘʚ-

ʣʠʚʘʥʠʷ ʠ ʢʘʢ ʩʦʟʜʘʥʠʝ ʢʦʧʠʠ ʩʧʣʘʡʥʘ, ʧʦʤʝʱʘʝʤʦʡ ʪʦʯʥʦ ʥʘʜ ʦʨʠʛʠ-

ʥʘʣʦʤ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ 

ʚʝʨʭʥʝʝ ʠ ʥʠʞʥʝʝ ʦʩʥʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʙʦ-

ʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʩʥʦʚʘʥʠʡ. 

ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʦʪʥʠ ʧʨʠʤʝʨʦʚ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʚʳ-

ʜʘʚʣʠʚʘʥʠʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʫʜʦʙʥʳʤ. ʄʦʞʥʦ 

ʚʳʜʘʚʠʪʴ ʩʪʨʦʢʫ ʪʝʢʩʪʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʙʲʝʤʥʳʡ ʪʝʢʩʪ. ʈʘʟʥʦʦʙʨʘʟ-
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ʥʳʝ ʧʣʦʩʢʠʝ ʬʦʨʤʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʟʘʛʦʪʦʚʢʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝ-

ʪʦʜʦʤ ʚʳʜʘʚʣʠʚʘʥʠʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʩʪʝʥʳ, ʢʦʤʧʘʢʪ-ʜʠʩʢʠ, ʬʦʨʤʳ 

ʜʣʷ ʧʝʯʝʥʴʷ ʠ ʪ. ʜ. ʆʙʦʙʱʘʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʦʜ ʚʳʜʘʚʣʠʚʘʥʠʷ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʦʜʠʥ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʦʬʠʣʴ ʚʦ ʚʩʝʭ 

ʩʝʯʝʥʠʷʭ ʧʦ ʚʳʩʦʪʝ.     

 ʆʧʝʨʘʮʠʷ ʚʳʜʘʚʣʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢ 

ʚʳʜʝʣʝʥʥʦʡ ʬʦʨʤʝ ʤʦʜʠʬʠʢʘʪʦʨʘ Extrude (ɺʳʜʘʚʣʠʚʘʥʠʝ). ʇʨʠʤʝʥʝ-

ʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ Extrude ʩʚʦʜʠʪʩʷ ʢ ʚʳʙʦʨʫ ʠʩʭʦʜʥʦʡ ʬʦʨʤʳ ʠ 

ʥʘʩʪʨʦʡʢʝ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʚʠʪʢʝ Parameters ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʳ-

ʩʦʪʫ ʚʳʜʘʚʣʠʚʘʥʠʷ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʯʝʪʯʠʢʦʤ Amount), ʠ ʯʠʩʣʦ ʩʝʛʤʝʥ-

ʪʦʚ (ʈʠʩʫʥʦʢ 2.67). 

 

 
ʈʠʩʫʥʦʢ 2.67 - ɺ ʩʚʠʪʢʝ Parameters ʦʧʨʝʜʝʣʷʝʤ ʚʳʩʦʪʫ            

ʚʳʜʘʚʣʠʚʘʥʠʷ 
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ʋʧʨʘʞʥʝʥʠʝ 2.2.6. ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʧʣʘʡʥʘ Text 

 

ɿʘʛʨʫʟʠʪʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʬʘʡʣ ʩ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʦʡ. 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Select object (ɺʳʜʝʣʠʪʴ ʦʙʲʝʢʪ) ʩʪʘʥʜʘʨʪʥʦʡ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʳʜʝʣʠʪʝ ʪʝʢʩʪʦʚʳʡ ʦʙʲʝʢʪ. 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʦʨʝʰʢʝ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ). 

ɺ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ Modifiers List ʚʳʙʝʨʠʪʝ Extrude. 

ʋʩʪʘʥʦʚʠʪʝ ʚʳʩʦʪʫ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚ ʦʢʥʝ Amount (ʉʯʝʪʯʠʢ) ʨʘʚʥʦʡ 

30. 

ʈʠʩʫʥʦʢ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.68.  

ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘʥʠʝʤ ʇʈ2-6. 

 

  
ʈʠʩʫʥʦʢ 2.68 - ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʡʥʘ 

Text. ʈʠʩʫʥʦʢ ʥʘ ʜʠʩʧʣʝʝ 
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ʋʧʨʘʞʥʝʥʠʝ 2.2.7. ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʧʣʘʡʥʘ 

 

ɿʘʛʨʫʟʠʪʝ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʬʘʡʣ ʩ ʧʨʦʬʠʣʝʤ ʤʦʜʝʣʠ ʩʪʦʣʘ (ʈʠʩʫ-

ʥʦʢ 2.56). 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Select object (ɺʳʜʝʣʠʪʴ ʦʙʲʝʢʪ) ʩʪʘʥʜʘʨʪʥʦʡ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʳʜʝʣʠʪʝ ʩʧʣʘʡʥ. 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʦʨʝʰʢʝ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ). 

ɺ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ Modifiers List ʚʳʙʝʨʠʪʝ Extrude. 

ʋʩʪʘʥʦʚʠʪʝ ʚʳʩʦʪʫ ʚʳʜʘʚʣʠʚʘʥʠʷ ʚ ʦʢʥʝ Amount (ʉʯʝʪʯʠʢ) ʨʘʚ-

ʥʦʡ 200. 

ʈʠʩʫʥʦʢ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.69.  

ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ ʥʘ ʜʠʩʢ ʩ ʥʘʟʚʘʥʠʝʤ ʇʈ2-7. 

 

  
ʈʠʩʫʥʦʢ 2.69 - ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩʪʦʣʘ ʥʘ ʦʩʥʦʚʝ 

ʩʧʣʘʡʥʘ. ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ 
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ɻʣʘʚʘ 2.3  

ʉʦʟʜʘʥʠʝ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: - ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʢʦʧʠʨʦʚʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ;  

- ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʄʘʩʩʠʚè. 

 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʥʠʞʝʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʩ ʩʠʩʪʝʤʦʡ 3ds Max. 

 

ʉʦʟʜʘʥʠʝ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘ-

ʥʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ 3ds Max ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʪʨʠ ʪʠʧʘ ʢʣʦʥʦʚ ï ʢʦʧʠʠ, ʩʩʳʣʢʠ ʠ ʵʢʟʝʤʧʣʷʨʳ, ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʟʘʜʘʯʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʮʝʣʦʡ ʛʨʫʧʧʳ 

ʦʙʲʝʢʪʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʦʪ ʦʜʥʦʛʦ ʦʨʠʛʠʥʘʣʘ.  

ʉʦʨʫ (ʂʦʧʠʷ) ʦʙʲʝʢʪʘ ï ʵʪʦ ʝʛʦ ʪʦʯʥʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʢʣʦʥ. ɽʜʠʥ-

ʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝʡ ʤʝʞʜʫ ʢʦʧʠʝʡ ʠ ʦʨʠʛʠʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʠʤʷ ʦʙʲʝʢʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʣʠ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʢ ʢʦʧʠʷʤ ʦʙʲʝʢʪʦʚ 

ʥʠʢʘʢ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʨʫʛʠʭ ʢʦʧʠʷʭ ʠʣʠ ʦʨʠʛʠʥʘʣʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2.70 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʤʦʜʠʬʠʢʘʪʦʨʘ Bend (ʀʟʛʠʙ) ʢ ʦʙʲʝʢʪʫ- ʦʨʠʛʠʥʘʣʫ (ʮʝʥʪʨʘʣʴʥʳʡ ʮʠ-

ʣʠʥʜʨ) ʥʠʢʘʢ ʥʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʪʨʝʭ ʢʦʧʠʷʭ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʂʦʧʠʠ ʦʙʲʝʢ-

ʪʦʚ ʩʦʟʜʘʶʪʩʷ, ʢʦʛʜʘ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝ ʢʣʦʥʳ. 

Instance (ʕʢʟʝʤʧʣʷʨ) ð ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʡ ʢʦʧʠʝʡ ʨʦʜʠʪʝʣʴ-

ʩʢʦʛʦ ʦʙʲʝʢʪʘ.  

ɽʩʣʠ ʠʟʤʝʥʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʦʨʠʛʠʥʘʣʘ, ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʢʘʩʘʶʪʩʷ ʠ ʚʩʝʭ ʝʛʦ ʵʢʟʝʤʧʣʷʨʦʚ. ɽʩʣʠ ʠʟʤʝʥʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʣʶ-

ʙʦʛʦ ʠʟ ʵʢʟʝʤʧʣʷʨʦʚ, ʠʟʤʝʥʷʶʪʩʷ ʢʘʢ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ, ʪʘʢ ʠ ʦʨʠʛʠʥʘʣ 

(ʈʠʩʫʥʦʢ 2.71). ʕʪʦ ʜʘʝʪ ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ.  
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ʈʠʩʫʥʦʢ 2.70 - ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʢ ʦʙʲʝʢʪʫ-ʦʨʠʛʠʥʘʣʫ 

ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʚʝ ʢʦʧʠʠ ʦʙʲʝʢʪʘ 

 

 
ʈʠʩʫʥʦʢ 2.71 - ʀʟʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟ-

ʤʝʥʝʥʠʶ ʚʩʝʭ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʦʨʠʛʠʥʘʣʘ 
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Reference (ʉʩʳʣʢʘ) ð ʧʦʜʦʙʝʥ ʵʢʟʝʤʧʣʷʨʫ, ʥʦ ʠʤʝʝʪ ʦʜʥʦʩʪʦʨʦʥ-

ʥʶʶ ʩʚʷʟʴ ʩ ʦʨʠʛʠʥʘʣʦʤ: ʠʟʤʝʥʝʥʠʷ ʚ ʤʘʪʝʨʠʥʩʢʦʤ ʦʙʲʝʢʪʝ ʧʨʠʚʦʜʷʪ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʩʳʣʢʝ (ʈʠʩʫʥʦʢ 2.72), ʥʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʩʳʣʢʝ ʥʝ ʧʦ-

ʚʣʝʢʫʪ ʠʟʤʝʥʝʥʠʡ ʚ ʤʘʪʝʨʠʥʩʢʦʤ ʦʙʲʝʢʪʝ (ʈʠʩʫʥʦʢ 2.73).  

 

 
ʈʠʩʫʥʦʢ 2.72 - ʀʟʤʝʥʝʥʠʷ ʚ ʤʘʪʝʨʠʥʩʢʦʤ ʦʙʲʝʢʪʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟ-

ʤʝʥʝʥʠʷʤ ʚ ʩʩʳʣʢʝ 

 

 
ʈʠʩʫʥʦʢ 2.73 - ʀʟʤʝʥʝʥʠʷ ʚ ʩʩʳʣʢʝ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʦʙʲʝʢʪʝ 
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ʂʣʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ 

ʉʦʟʜʘʚʘʪʴ ʢʣʦʥʳ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʤʝʥʶ Edit 

ï> Clone (ʇʨʘʚʢʘ ï> ʂʣʦʥʠʨʦʚʘʪʴ) ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʲ-

ʝʢʪʦʚ. ɼʣʷ ʢʣʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

ɺʳʜʝʣʠʪʝ ʦʙʲʝʢʪ ʠʣʠ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʢʣʦʥʠʨʦʚʘ-

ʥʠʶ. 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʧʘʥʝʣʴ Modify (ʀʟʤʝʥʠʪʴ).  

ɺʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ Edit ï> Clone (ʇʨʘʚʢʘ ï> ʂʣʦʥʠʨʦʚʘʪʴ). 

ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ Clone Options (ʇʘʨʘʤʝʪʨʳ ʢʣʦʥʠʨʦʚʘʥʠʷ), ʧʦ-

ʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 2.74. 

 ɺʳʙʝʨʠʪʝ ʪʠʧ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʠ ʢʣʦʥʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦ-

ʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ Object (ʆʙʲʝʢʪ), ʠʤʝʶʱʝʛʦ ʪʨʠ ʧʦʣʦʞʝʥʠʷ: ʉʦʨʫ 

(ʂʦʧʠʷ), Instance (ʕʢʟʝʤʧʣʷʨ) ʠ Reference (ʉʩʳʣʢʘ). 

 ɿʘʜʘʡʪʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʷ ʢʣʦʥʘ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ Name 

(ʀʤʷ) ʠ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ ʆʂ. 

ʉʦʟʜʘʥʥʳʡ ʢʣʦʥ ʦʙʲʝʢʪʘ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʚʦʠʤ 

ʦʨʠʛʠʥʘʣʦʤ, ʘ ʧʦʪʦʤʫ ʥʝ ʚʠʜʝʥ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ ʦʙʲʝʢʪʘ-ʦʨʠʛʠʥʘʣʘ, ʠʣʠ ʝʛʦ ʢʣʦʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʶʙʦʡ ʠʟ ʥʠʭ 

ʧʦ ʠʤʝʥʠ. 

 

 
ʈʠʩʫʥʦʢ 2.74 - ʆʢʥʦ ʜʠʘʣʦʛʘ Clone Options (ʇʘʨʘʤʝʪʨʳ ʢʣʦʥʠʨʦ-

ʚʘʥʠʷ) 
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʂ ʛʨʫʧʧʝ ʦʩʥʦʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢʦʤʘʥʜʳ: 

ï Select and Move (ʇʝʨʝʤʝʱʝʥʠʝ) (ʈʠʩʫʥʦʢ 2.75); 

 ï Select and Rotate (ɺʨʘʱʝʥʠʝ); 

 ï Select and Scale (ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ). 

 

 
ʈʠʩʫʥʦʢ 2.75 ï ʇʨʠʤʝʥʷʝʤ ʢʦʤʘʥʜʫ Select and Move (ʇʝʨʝʤʝʱʝ-

ʥʠʝ) 

 

ɽʩʣʠ ʫʜʝʨʞʠʚʘʪʴ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʝ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ, ʧʦʷʚʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʝ ʜʚʘ ʠʥʩʪʨʫʤʝʥʪʘ. ʕʪʦ ʠʥʩʪʨʫʤʝʥʪʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʥʝ ʧʦ 

ʚʩʝʤ ʪʨʝʤ ʦʩʷʤ ʩʨʘʟʫ, ʘ ʪʦʣʴʢʦ ʚʜʦʣʴ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʚʳʙʨʘʥʥʳʭ ʦʩʝʡ; 

ʫʚʝʣʠʯʝʥʠʝ (ʫʤʝʥʴʰʝʥʠʝ) ʦʙʲʝʢʪʘ ʧʦ ʦʜʥʦʡ ʦʩʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ (ʫʚʝʣʠʯʝʥʠʝʤ) ʝʛʦ ʧʦ ʜʨʫʛʦʡ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʦʙʲʝʤʘ.  

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʚʦʜʷ 

ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʝ. ʇʦʷʚʠʪʩʷ ʦʢʥʦ Move Transform Type-In (ʂʣʘʚʠʘʪʫʨʥʳʡ 

ʚʚʦʜ ʜʣʷ ʦʧʝʨʘʮʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʡ), ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 2.76.  

ɺ ʛʨʫʧʧʝ Absolute: World ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʷ ʦʙʲ-

ʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʚ ʛʨʫʧʧʝ Offset: 

Screen ï ʩʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʪʝʢʫ-

ʱʝʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʀʥʩʪʨʫʤʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʠʟ ʢʦʥ-

ʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.77, ʱʝʣʢʥʫʚ ʧʨʘʚʦʡ ʢʥʦʧ-

ʢʦʡ ʤʳʰʠ ʥʘ ʦʙʲʝʢʪʝ. 
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ʈʠʩʫʥʦʢ 2.76 - ʆʢʥʦ ʜʣʷ ʚʚʦʜʘ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

 

 
ʈʠʩʫʥʦʢ 2.77 - ʀʥʩʪʨʫʤʝʥʪʳ ʦʩʥʦʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 
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ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʡ 

ʪʦʯʢʠ ʦʙʲʝʢʪʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʯʘʣʘ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʈʠʩʫʥʦʢ 2.78). 

 

 
ʈʠʩʫʥʦʢ 2.78 - ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʡ ʪʦʯʢʠ 

ʦʙʲʝʢʪʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʯʘʣʘ ʩʠ-

ʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʣʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ ʚʳ-

ʧʦʣʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ Shift. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.3.1. ʉʦʟʜʘʥʠʝ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ 

 

ʉʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ). 

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Select and Move.  

ɺʳʜʝʣʠʪʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ. 

ʅʘʞʘʚ ʠ ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ Shift, ʱʝʣʢʥʠʪʝ ʥʘ ʦʙʲʝʢʪʝ ʠ ʧʝʨʝ-

ʪʘʩʢʠʚʘ ̫ʢʫʨʩʦʨ, ʚʳʧʦʣʥʠʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. 

 ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʜʠʘʣʦʛʘ Clone Options 

(ʇʘʨʘʤʝʪʨʳ ʢʣʦʥʠʨʦʚʘʥʠʷ), ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʦʢʥʘ, 

ʧʦʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʘʥʜʳ ʤʝʥʶ Edit ï> Clone 

(ʇʨʘʚʢʘ ï> ʂʣʦʥʠʨʦʚʘʪʴ) ʥʘʣʠʯʠʝʤ ʩʯʝʪʯʠʢʘ ʯʠʩʣʘ ʢʣʦʥʦʚ (ʈʠʩʫʥʦʢ 

2.79).  
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ɺʳʙʝʨʠʪʝ ʪʠʧ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʠ ʢʣʦʥʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦ-

ʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ Object (ʆʙʲʝʢʪ).  

ɿʘʜʘʡʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʚʘʝʤʳʭ ʢʣʦʥʦʚ ʚ ʩʯʝʪʯʠʢʝ Number of 

Copies (ʏʠʩʣʦ ʢʦʧʠʡ) ʠ ʠʤʷ ʜʣʷ ʧʝʨʚʦʛʦ ʠʟ ʥʠʭ ï ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ Name 

(ʀʤʷ).  

ʀʤʝʥʘ ʦʩʪʘʣʴʥʳʭ ʢʣʦʥʦʚ ʙʫʜʫʪ ʦʩʥʦʚʘʥʳ ʥʘ ʟʘʜʘʥʥʦʤ ʠʤʝʥʠ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ.  

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ ʆʂ.  

ɹʫʜʝʪ ʩʦʟʜʘʥʦ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʜʫʙʣʠʢʘʪʦʚ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʦʯʝ-

ʨʝʜʥʦʡ ʜʫʙʣʠʢʘʪ ʙʫʜʝʪ ʩʤʝʱʝʥ, ʧʦʚʝʨʥʫʪ ʠʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʛʦ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʧʝʨʚʳʡ ʢʣʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʨʠʛʠʥʘʣʘ. 

 

 
ʈʠʩʫʥʦʢ 2.79 - ʆʢʥʦ ʜʠʘʣʦʛʘ Clone Options (ʇʘʨʘʤʝʪʨʳ              

ʢʣʦʥʠʨʦʚʘʥʠʷ) ʩ ʥʘʣʠʯʠʝʤ ʩʯʝʪʯʠʢʘ ʯʠʩʣʘ ʢʣʦʥʦʚ 
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ʇʦʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ 

ʂʦʤʘʥʜʘ çʄʘʩʩʠʚè ʢʦʧʠʨʫʝʪ ʚʳʙʨʘʥʥʳʝ ʦʙʲʝʢʪʳ ʩʪʦʣʴʢʦ ʨʘʟ, 

ʩʢʦʣʴʢʦ ʫʢʘʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʨʘʩʧʦʣʘʛʘʝʪ ʠʭ ʚ ʬʦʨʤʝ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʛʦ ʠʣʠ ʢʨʫʛʦʚʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʘ ʢʦʤʘʥʜʘ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʫʜʦʙʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʄʘʩʩʠʚ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʢʣʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʜʘʥʥʦʤ ʧʦ-

ʨʷʜʢʝ. ʆʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʠʣʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʢʘʞʜʦʛʦ 

ʢʣʦʥʘ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ʄʘʩʩʠʚ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʤʝʨʥʳʤ, ʜʚʫ-

ʤʝʨʥʳʤ ʠʣʠ ʪʨʝʭʤʝʨʥʳʤ. 3ds Max ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ 

ʤʘʩʩʠʚʳ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʪʨʝʤ ʢʦʦʨʜʠʥʘʪʘʤ.  

ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʤʘʩʩʠʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʙʲʝʢʪ ʠ ʚʳʧʦʣ-

ʥʠʪʴ ʢʦʤʘʥʜʫ Tools (ʉʝʨʚʠʩ) Ą Array (ʄʘʩʩʠʚ) ʠʣʠ ʱʝʣʢʥʫʪʴ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ ʥʘ ʛʣʘʚʥʦʡ ʧʘʥʝʣʠ. ɽʩʣʠ ʜʘʥʥʦʡ ʢʥʦʧʢʠ ʥʝʪ, 

ʱʝʣʢʥʠʪʝ ʧʦ ʢʦʨʝʰʢʫ ʛʣʘʚʥʦʡ ʧʘʥʝʣʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʘʢʪʠʚʠ-

ʨʫʡʪʝ ʧʘʥʝʣʴ Extras (ʈʠʩʫʥʦʢ 2.80). 

 

 
ʈʠʩʫʥʦʢ 2.80 - ɸʢʪʠʚʠʨʫʝʤ ʧʘʥʝʣʴ Extras 
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ʋʧʨʘʞʥʝʥʠʝ 2.3.2. ʉʦʟʜʘʥʠʝ ʢʨʫʛʦʚʦʛʦ ʤʘʩʩʠʚʘ 

 

ʉʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ çʯʘʡʥʠʢè. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʢʨʫʛʦʚʦʡ ʤʘʩʩʠʚ, 

ʧʝʨʝʥʝʩʠʪʝ ʦʧʦʨʥʫʶ ʪʦʯʢʫ ʦʙʲʝʢʪʘ (Pivot Point) ʚ ʪʦʯʢʫ, ʚʦʢʨʫʛ ʢʦʪʦ-

ʨʦʡ ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʦʙʲʝʢʪʳ-ʢʣʦʥʳ. 

 ʇʝʨʝʡʜʠʪʝ ʥʘ ʢʦʤʘʥʜʥʫ  ʁʧʘʥʝʣ ɹHierarchy (ʀʝʨʘʨʭʠʷ) (ʈʠʩʫʥʦʢ 

2.81). 

 

 
ʈʠʩʫʥʦʢ 2.81 -  ɺʢʣʘʜʢʘ Hierarchy 

 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ Pivot (ʆʧʦʨʥʘʷ). 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ Affect Pivot Only (ɺʦʟʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ 

ʦʧʦʨʥʫʶ ʪʦʯʢʫ) ʠ ʧʝʨʝʤʝʩʪʠʪʝ ʦʧʦʨʥʫʶ ʪʦʯʢʫ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.82. 

ʆʪʢʣʶʯʠʪʝ ʢʥʦʧʢʫ Affect Pivot Only. 

ɺʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ Tools (ʉʝʨʚʠʩ) Ą Array (ʄʘʩʩʠʚ)  

ʋʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ (ʈʠʩʫʥʦʢ 2.83). 
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ʈʠʩʫʥʦʢ 2.82 - ʋʩʪʘʥʦʚʢʘ ʦʧʦʨʥʦʡ ʪʦʯʢʠ 

 

 
ʈʠʩʫʥʦʢ 2.83 - ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʩʠʚʘ 



ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

============================================  

149 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠ-

ʩʫʥʢʫ 2.84. 

 

 
ʈʠʩʫʥʦʢ 2.84 - ʂʨʫʛʦʚʦʡ ʤʘʩʩʠʚ 

 

ʉʦʭʨʘʥʠʪʝ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʇʈ3-02. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.3.3. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚʝʰʘʣʢʠ 

 

ʉʦʟʜʘʜʠʤ ʤʦʜʝʣʴ ʚʝʰʘʣʢʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2.85, ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʘʥʜʳ ʤʘʩʩʠʚ.   

 

ʉʦʟʜʘʥʠʝ ʩʪʦʡʢʠ 

ɺ ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʠʟ ʢʘʪʝʛʦʨʠʠ Geometry 

(ɻʝʦʤʝʪʨʠʷ) ʚʳʙʝʨʠʪʝ Standard Primitives (ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʠʤʠʪʠʚʳ) ʠ 

ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Cylinder (ʎʠʣʠʥʜʨ). ʂʥʦʧʢʘ ʟʘʬʠʢʩʠʨʫʝʪʩʷ ʠ ʧʦʜ-

ʩʚʝʪʠʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ (ʈʠʩʫʥʦʢ 2.86). 
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ʈʠʩʫʥʦʢ 2.85 ï ʀʩʭʦʜʥʳʡ ʦʙʲʝʢʪ 

 

 
ʈʠʩʫʥʦʢ 2.86 - ɺr ʙʝʨʠʪʝ Standard Primitives (ʉʪʘʥʜʘʨʪʥʳʝ       

ʧʨʠʤʠʪʠʚʳ) ʠ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Cylinder (ʎʠʣʠʥʜʨ) 
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ʇʝʨʝʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚ ʦʢʥʦ ʧʨʦʝʢʮʠʠ ʊʦʨ (ɺʠʜ ʩʚʝʨʭʫ), ʛʜʝ ʦʥ 

ʧʨʠʤʝʪ ʚʠʜ ʧʝʨʝʢʨʝʩʪʴʷ, ʠ ʫʩʪʘʥʦʚʠʪʝ ʧʝʨʝʢʨʝʩʪʴʝ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʦʢʥʘ, 

ʚ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʝʡ ʩʝʪʢʠ ʢʦʦʨʜʠʥʘʪ.  

ʑʝʣʢʥʠʪʝ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ, ʫʜʝʨʞʠʚʘʷ ʝʝ, ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʚ 

ʩʪʦʨʦʥʫ ʦʪ ʮʝʥʪʨʘ, ʥʘʙʣʶʜʘʷ ʟʘ ʪʝʤ, ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʦʩ-

ʥʦʚʘʥʠʝ ʮʠʣʠʥʜʨʘ. ɺʳʙʨʘʚ ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ, ʦʪʧʫ-

ʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. ɼʘʣʝʝ ʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʚʚʝʨʭ ʜʣʷ ʧʨʠʜʘʥʠʷ 

ʚʳʩʦʪʳ ʦʙʲʝʢʪʫ.  

ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʩʦʪʫ ʤʦʞʥʦ ʚ ʜʨʫʛʠʭ ʦʢʥʘʭ ʧʨʦʝʢʮʠʠ. ʇʦʩʣʝ 

ʫʢʘʟʘʥʠʷ ʚʳʩʦʪʳ ʮʠʣʠʥʜʨʘ ʦʪʧʫʩʢʘʝʤ ʢʥʦʧʢʫ ʤʳʰʠ. ɺ ʦʢʥʘʭ ʧʨʦʝʢʮʠʡ 

ʊʦʨ (ɺʠʜ ʩʚʝʨʭʫ), Front (ɺʠʜ ʩʧʝʨʝʜʠ) ʠ Left (ɺʠʜ ʩʣʝʚʘ) ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʮʠʣʠʥʜʨ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ çʧʨʦʚʦʣʦʯʥʦʛʦ ʢʘʨʢʘʩʘè, ʘ ʚ ʦʢʥʝ 

Perspective (ʇʝʨʩʧʝʢʪʠʚʘ) ï ʚ ʚʠʜʝ ʪʦʥʠʨʦʚʘʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.87. 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʡʜʠʪʝ ʥʘ ʢʦ-

ʤʘʥʜʥʫ  ʁʧʘʥʝʣ ɹModify (ʀʟʤʝʥʠʪʴ).  

ɺ ʩʚʠʪʢʝ Parameters (ʇʘʨʘʤʝʪʨʳ) ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪ-

ʨʦʚ ʤʦʜʝʣʠ.  

ʀʟʤʝʥʠʪʝ ʨʘʜʠʫʩ ʠ ʚʳʩʦʪʫ ʮʠʣʠʥʜʨʘ, ʚʚʝʜʷ ʚ ʧʦʣʷ Radius ʠ Height 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 50 ʠ 1735. 

ʂʘʞʜʦʤʫ ʩʦʟʜʘʚʘʝʤʦʤʫ ʦʙʲʝʢʪʫ ʧʨʦʛʨʘʤʤʘ ʧʨʠʩʚʘʠʚʘʝʪ ʠʤʷ, ʩʦ-

ʩʪʦʷʱʝʝ ʠʟ ʥʘʟʚʘʥʠʷ ʪʠʧʘ ʦʙʲʝʢʪʘ ʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʦʙʲʝʢʪʘ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ ʚ ʩʮʝʥʝ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, çCylinder001è) ʠ 

ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʩʚʠʪʢʝ Name and Color (ʀʤʷ ʠ ʮʚʝʪ) ʢʦʤʘʥʜʥʦʡ ʧʘʥʝʣʠ 

Create (ʉʦʟʜʘʪʴ).  

ɼʣʷ ʩʤʝʥʳ ʠʤʝʥʠ ʧʦʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʩʚʠʪʢʘ Name 

and Color (ʀʤʷ ʠ ʮʚʝʪ), ʱʝʣʢʥʠʪʝ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʠʤʷ 

ï çʉʪʦʡʢʘè. 
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ʈʠʩʫʥʦʢ 2.87 ï ʉʪʦʡʢʘ ʚʝʰʘʣʢʠ 

 

ʉʦʟʜʘʥʠʝ ʧʝʨʝʢʣʘʜʠʥ 

ʉʦʟʜʘʡʪʝ ʮʠʣʠʥʜʨ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ ʠ ʜʚʝ ʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʟʘʢʨʳʚʘʪʴ ʢʨʘʷ ʮʠʣʠʥʜʨʦʚ (ʪʘʢʞʝ ʜʠʘʤʝʪʨʦʤ 12 ʤʤ). ʈʘʟʤʝʩʪʠʪʝ ʵʣʝ-

ʤʝʥʪʳ ʧʨʠʤʝʨʥʦ ʧʦʩʝʨʝʜʠʥʝ ʩʪʦʡʢʠ (ʈʠʩʫʥʦʢ 2.88). 

 

. 
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ʈʠʩʫʥʦʢ 2.88 ï ʉʦʟʜʘʥʠʝ ʩʨʝʜʥʝʡ ʧʝʨʝʢʣʘʜʠʥʳ 

 

ʂʣʦʥʠʨʫʡʪʝ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ Select 

and Move (ɺʳʜʝʣʠʪʴ ʠ ʧʝʨʝʤʝʩʪʠʪʴ) ʠ Select and Rotate (ɺʳʜʝʣʠʪʴ ʠ 

ʧʦʚʝʨʥʫʪʴ), ʨʘʟʤʝʩʪʠʪʝ ʠʭ ʥʠʞʝ ʧʨʝʜʳʜʫʱʠʭ (ʈʠʩʫʥʦʢ 2.89). 

 

 
ʈʠʩʫʥʦʢ 2.89 ï ʉʦʟʜʘʥʠʝ ʥʠʞʥʝʡ ʧʝʨʝʢʣʘʜʠʥʳ  
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ʉʦʟʜʘʥʠʝ ʢʨʶʯʢʦʚ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʨʶʯʢʦʚ ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʠʬʠʢʘʪʦʨ Bevel Profile. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ çʥʘʜʝ-

ʚʘʝʪè ʩʧʣʘʡʥ-ʧʨʦʬʠʣʴ ʥʘ ʣʶʙʦʡ ʟʘʜʘʥʥʳʡ ʧʫʪʴ (ʢʦʪʦʨʳʡ ʪʦʞʝ ʤʦʜʝʣʠ-

ʨʫʝʪʩʷ ʩʧʣʘʡʥʦʤ), ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʦʙʲʝʤʥʫʶ ʤʦʜʝʣʴ ʩ ʟʘʜʘʥʥʳʤ 

ʩʝʯʝʥʠʝʤ. ʉʦʟʜʘʡʪʝ ʜʚʘ ʩʧʣʘʡʥʘ: ʧʫʪʴ ʠ ʩʝʯʝʥʠʝ. ɺʩʝ ʚʠʜʳ ʩʧʣʘʡʥʦʚ 

ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʚ ʢʘʪʝʛʦʨʠʠ Shapes (ʌʦʨʤʳ).  

ʉʦʟʜʘʡʪʝ ʩʧʣʘʡʥ-ʧʫʪʴ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 2.90) ʠ 

ʢʨʫʛ ʩʧʣʘʡʥ-ʩʝʯʝʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 2.90 ï ʉʦʟʜʘʥʠʝ ʢʨʶʯʢʘ 

 

ɺʳʙʝʨʠʪʝ ʩʧʣʘʡʥ-ʧʫʪʴ, ʧʝʨʝʡʜʠʪʝ ʥʘ ʧʘʥʝʣʴ Modify ʠ ʚʳʙʝʨʠʪʝ ʠʟ 

ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʤʦʜʠʬʠʢʘʪʦʨʦʚ Bevel Profile. 

ʏʪʦʙʳ ʟʘʜʘʪʴ ʩʝʯʝʥʠʝ, ʱʸʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Pick Profile ʠ ʚʳʙʝ-

ʨʠʪʝ ʢʨʫʛ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʩʥʘʯʘʣʘ ʧʫʪʴ, ʘ ʟʘʪʝʤ ʚʳʙʠʨʘʪʴ ʢ 

ʥʝʤʫ ʩʝʯʝʥʠʝ. ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠ-

ʩʫʥʢʫ 2.91.  

ʇʝʨʝʤʝʩʪʠʪʝ ʢʨʶʯʦʢ ʢ ʩʪʦʡʢʝ ʚʝʰʘʣʢʠ ʠ ʜʦʙʘʚʴʪʝ ʩʬʝʨʳ ʧʦ 

ʢʨʘʷʤ (ʈʠʩʫʥʦʢ 2.92). 



ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

============================================  

155 

 

 
ʈʠʩʫʥʦʢ 2.91 ï ʂʨʶʯʦʢ. ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ 

 

 
ʈʠʩʫʥʦʢ 2.92 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʨʶʯʢʘ 
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ɻʨʫʧʧʠʨʫʝʤ ʦʙʲʝʢʪʳ ʠ ʧʝʨʝʤʝʱʘʝʤ ʦʧʦʨʥʫʶ ʪʦʯʢʫ, ʠʩʧʦʣʴʟʫʷ 

ʦʧʝʨʘʮʠʶ Affect Pivot Only (ʈʠʩʫʥʦʢ 2.93). 

 

 
ʈʠʩʫʥʦʢ 2.93 ï ɻʨʫʧʧʠʨʦʚʢʘ ʵʣʝʤʝʥʪʦʚ ʢʨʶʯʢʘ 

 

ʉʦʟʜʘʝʤ ʤʘʩʩʠʚ ʠʟ 5 ʢʨʶʯʢʦʚ (ʈʠʩʫʥʢʠ 2.94, 2.95). 

 

 
ʈʠʩʫʥʦʢ 2.94 ï ʇʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʢʨʶʯʢʦʚ 
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ʈʠʩʫʥʦʢ 2.95 ï ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ ʢʨʶʯʢʦʚ 

 

ʉʦʟʜʘʥʠʝ ʥʦʞʝʢ 

ʉʦʟʜʘʡʪʝ ʩʧʣʘʡʥ-ʧʫʪʴ ʠ ʩʧʣʘʡʥ-ʩʝʯʝʥʠʝ ʜʣʷ ʥʦʞʢʠ ʚʝʰʘʣʢʠ. 

ʇʨʠʤʝʥʠʪʝ ʤʦʜʠʬʠʢʘʪʦʨ Bevel Profile (ʈʠʩʫʥʦʢ 2.96). 

 

 
ʈʠʩʫʥʦʢ 2.96 ï ʉʦʟʜʘʥʠʝ ʥʦʞʢʠ 
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ɼʦʙʘʚʴʪʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʣʸʧʦʢ ʮʠʣʠʥʜʨʳ (ʈʠʩʫʥʦʢ 2.97). 

 

 
ʈʠʩʫʥʦʢ 2.97 ï ʉʦʟʜʘʥʠʝ ʢʨʝʧʣʝʥʠʡ 

 

ʉʛʨʫʧʧʠʨʫʡʪʝ ʦʙʲʝʢʪʳ ʠ ʩʤʝʩʪʠʪʝ ʪʦʯʢʫ ʦʧʦʨʳ (ʈʠʩʫʥʦʢ 2.98). 

 

 
ʈʠʩʫʥʦʢ 2.98 ï ʉʤʝʱʝʥʠʝ ʪʦʯʢʠ ʦʧʦʨʳ 
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ɼʘʣʝʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ Array ʩʦʟʜʘʡʪʝ ʤʘʩʩʠʚ c ʧʘʨʘʤʝʪʨʘʤʠ 

1D Count = 3; Rotate Z = 120 (ʈʠʩʫʥʦʢ 2.99). 

 

 
ʈʠʩʫʥʦʢ 2.99 - ʉʦʟʜʘʥʠʝ ʥʦʞʝʢ ʧʨʠ ʧʦʤʦʱʠ ʤʘʩʩʠʚʘ 

 

ʉʦʟʜʘʡʪʝ ʨʝʛʫʣʷʪʦʨ ʚ ʩʝʨʝʜʠʥʝ ʩʪʦʡʢʠ (ʈʠʩʫʥʦʢ 2.100). 

ʉʛʨʫʧʧʠʨʫʡʪʝ ʵʣʝʤʝʥʪʳ ʠ ʠʟʤʝʥʠʪʝ ʮʚʝʪ.  

ʉʦʭʨʘʥʠʪʝ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʧʦʜ ʠʤʝʥʝʤ ʇʈ3-04. 
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ʈʠʩʫʥʦʢ 2.100 ï ʉʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ ʚʝʰʘʣʢʠ 
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ɻʣʘʚʘ 2.4  

ɹʫʣʝʚʳ ʦʧʝʨʘʮʠʠ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʩ ʙʫʣʝʚʳʤʠ 

ʩʦʩʪʘʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʥʠʞʝʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʩ ʩʠʩʪʝʤʦʡ 3ds Max. 

 

ʉʦʩʪʘʚʥʳʝ ʦʙʲʝʢʪʳ 

ʉʦʩʪʘʚʥʳʝ ʦʙʲʝʢʪʳ (Compound object) ï ʵʪʦ ʪʝʣʘ, ʩʦʩʪʘʚʣʝʥʥʳʝ 

ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʦʙʲʝʢʪʦʚ. ʉʦʟʜʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ: ʧʨʦʝʤʳ ʚ 

ʩʪʝʥʘʭ ʜʦʤʦʚ; ʪʝʣʘ, ʧʝʨʝʪʝʢʘʶʱʠʝ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ ʠ ʜʨ.  

3ds Max ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ:  

- Boolean (ɹʫʣʝʚʳ);  

- Connect (ʉʦʝʜʠʥʷʶʱʠʝʩʷ);  

- Scatter (ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ);  

- Shape Merge (ʉʣʠʪʳʝ ʩ ʬʦʨʤʦʡ);  

- Terrain (ʃʘʥʜʰʘʬʪʥʳʝ); 

- Conform (ʉʦʛʣʘʩʦʚʘʥʥʳʝ);  

- Loft (ʃʦʬʪʠʥʛʦʚʳʝ);  

- Morph (Mopʬʠʥʛʦʚʳʝ); 

- ʄʝsher (ʉʝʪʯʘʪʳʝ); 

- BlobMesh (ʂʘʧʝʣʲʥʦʩʝʪʯʘʪʳʝ). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʦʩʪʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ), 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ Geometry (ɻʝʦʤʝʪʨʠʷ), ʠʟ ʩʧʠʩʢʘ ʚʳʙʝʨʠʪʝ Compound 

Objects (ʉʦʩʪʘʚʥʳʝ ʦʙʲʝʢʪʳ) (ʈʠʩʫʥʦʢ 2.101). 

 

ʆʩʥʦʚʳ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ 

ʊʝʨʤʠʥ "ʙʫʣʝʚʘ" ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʠʤʝʥʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʚʚʝʣ 

ʵʪʦ ʧʦʥʷʪʠʝ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ɼʞʦʨʜʞ ɹʫʣʴ). ɺ ʤʘʪʝʤʘʪʠʢʝ ʪʝʨʤʠʥ 
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"ʙʫʣʝʚʘ" ʧʦʷʚʠʣʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʤʥʦʞʝ-

ʩʪʚʘʤʠ. 

 

 

 
ʈʠʩʫʥʦʢ 2.101 ï Compound Objects (ʉʦʩʪʘʚʥʳʝ ʦʙʲʝʢʪʳ) 

 

ɺ 3ds Max ʩʨʘʚʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲ-

ʝʢʪʘʤʠ. ɹʫʣʝʚʳ ʦʧʝʨʘʮʠʠ ʚʳʛʣʷʜʷʪ ʢʘʢ ʤʦʜʠʬʠʢʘʪʦʨʳ, ʥʦ ʦʥʠ ʥʘʭʦ-

ʜʷʪʩʷ ʥʘ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ), ʘ ʥʝ ʥʘ ʧʘʥʝʣʠ Modify (ʀʟʤʝʥʠʪʴ), 

ʧʦʩʢʦʣʴʢʫ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʜʚʫʭ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ. ɹʫʣʝʚʳ ʦʧʝʨʘʮʠʠ ʚ 3ds Max ʚʳʧʦʣʥʷʶʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʙʫʣʝ-

ʚʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʜʚʫʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʦʧʝʨʘʥʜʘʤʠ. 

 

ʋʧʨʘʞʥʝʥʠʝ 2.4.1. ʉʦʟʜʘʥʠʝ ʙʫʣʝʚʳʭ ʦʙʲʝʢʪʦʚ 

 

ʉʦʟʜʘʡʪʝ ʜʚʘ ʪʨʝʭʤʝʨʥʳʭ ʧʨʠʤʠʪʠʚʘ: ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠ ʩʬʝʨʫ. 

ʈʘʩʧʦʣʦʞʠʪʝ ʠʭ ʪʘʢ, ʯʪʦʙʳ ʦʙʦʣʦʯʢʠ ʦʙʲʝʢʪʦʚ ʧʝʨʝʢʨʳʚʘʣʠʩʴ 

(ʈʠʩʫʥʦʢ 2.102). ɺʳʜʝʣʠʪʝ ʦʜʠʥ ʠʟ ʦʙʲʝʢʪʦʚ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ), ʢʦʪʦ-

ʨʳʡ ʙʫʜʝʪ ʧʝʨʚʳʤ ʦʧʝʨʘʥʜʦʤ. 
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ʈʠʩʫʥʦʢ 2.102 ï ʀʩʭʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 

ʅʘ ʧʘʥʝʣʠ Create (ʉʦʟʜʘʪʴ) ʚ ʢʘʪʝʛʦʨʠʠ Geometry ʚ ʩʧʠʩʢʝ ʚʳʙʝ-

ʨʠʪʝ Compound Objects (ʉʦʩʪʘʚʥʳʝ ʆʙʲʝʢʪʳ). ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ 

Boolean (ɹʫʣʝʚʳ) (ʩʤ. ʈʠʩʫʥʦʢ 2.101). 

ɺ ʨʘʩʢʨʳʚʰʝʤʩʷ ʩʚʠʪʢʝ Boolean Parameters (ɹʫʣʝʚʳ ʇʘʨʘʤʝʪʨʳ) 

ʚʳʙʝʨʠʪʝ Add Operand (ɼʦʙʘʚʠʪʴ ʦʧʝʨʘʥʜ). 

ʋʢʘʞʠʪʝ ʚ ʚʠʜʦʚʦʤ ʦʢʥʝ ʚʪʦʨʦʡ ʦʙʲʝʢʪ (ʩʬʝʨʫ). 

ɺʳʙʦʨ ʦʧʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʱʝʣʯʢʦʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʥʦʧʢʝ ʚ ʩʚʠʪʢʝ Operand Parameters (ʇʘʨʘʤʝʪʨʳ ʆʧʝʨʘʥʜʘ). 

a) Union (ʆʙʲʝʜʠʥʝʥʠʝ) ï ʨʝʟʫʣʴʪʘʪ ʩʫʤʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʪʨʝʭʤʝʨ-

ʥʳʭ ʪʝʣ ʩ ʫʜʘʣʝʥʠʝʤ ʠʭ ʯʘʩʪʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚʥʫʪʨʠ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ. 

ʆʧʝʨʘʮʠʷ Union (ʆʙʲʝʜʠʥʝʥʠʝ) ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.103. 

b) Intersect (ʇʝʨʝʩʝʯʝʥʠʝ) ï ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʪʨʝʭʤʝʨʥʳʭ 

ʪʝʣ ʩ ʫʜʘʣʝʥʠʝʤ ʠʭ ʯʘʩʪʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʩʥʘʨʫʞʠ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.104. 
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ʈʠʩʫʥʦʢ 2.103 ï ʆʧʝʨʘʮʠʷ Union (ʆʙʲʝʜʠʥʝʥʠʝ) 

 

 
ʈʠʩʫʥʦʢ 2.104 ï Intersect (ʇʝʨʝʩʝʯʝʥʠʝ) 

 

c) Subtract (ɺʳʯʠʪʘʥʠʝ) ï ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʜʚʫʭ ʪʨʝʭʤʝʨʥʳʭ 

ʪʝʣ ʩ ʫʜʘʣʝʥʠʝʤ ʪʦʡ ʯʘʩʪʠ ʚʪʦʨʦʛʦ ʠʟ ʥʠʭ, ʢʦʪʦʨʘʷ ʦʪʩʝʢʘʝʪʩʷ ʦʙʲʝʤʦʤ 

ʧʝʨʚʦʛʦ. ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.105. 

 

 
ʈʠʩʫʥʦʢ 2.105 ï Subtract (ɺʳʯʠʪʘʥʠʝ) 
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ʋʧʨʘʞʥʝʥʠʝ 2.4.2. ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʧʣʘʡʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʬʦʪʦʛʨʘʬʠʠ  

ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ 

 

 ɿʘʛʨʫʟʠʪʝ 3ds Max. 

ʇʦʩʪʨʦʡʪʝ ʧʨʠʤʠʪʠʚ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ) (ʈʠʩʫʥʦʢ 2.106). 

 

 
ʈʠʩʫʥʦʢ 2.106 - ʇʨʠʤʠʪʠʚ Box (ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ) 

 

ɿʘʪʝʤ ʜʦʙʘʚʴʪʝ ʦʙʲʝʢʪʫ Box001 ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʬʦʪʦʛʨʘ-

ʬʠʶ.  
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ʆʪʢʨʦʡʪʝ ʦʢʥʦ Material Editor (ʈʝʜʘʢʪʦʨ ʤʘʪʝʨʠʘʣʦʚ). ɼʣʷ ʚʳʟʦʚʘ 

ʈʝʜʘʢʪʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʤʝʥʶ Rendering Ą Ma-

terial Editor Ą Compact Material Editor é (ɺʠʟʫʘʣʠʟʘʮʠʷ Ą ʈʝʜʘʢʪʦʨ 

ʤʘʪʝʨʠʘʣʦʚ). ɺʳʙʝʨʠʪʝ ʩʚʦʙʦʜʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʟʘʛʨʫʟʢʠ ʤʘʪʝʨʠʘʣʘ.  

ɺ ʩʚʠʪʢʝ Blin Basic Parametrs (ʇʘʨʘʤʝʪʨʳ ʧʦ ɹʣʠʥʥʫ) ʱʝʣʢʥʠʪʝ 

ʥʘ ʢʥʦʧʢʝ ʩʧʨʘʚʘ ʦʪ ʫʩʪʘʥʦʚʢʠ ʮʚʝʪʘ Diffuse (ʈʠʩʫʥʦʢ 2.107). 

 

 
 ʈʠʩʫʥʦʢ 2.107 ï ʈʝʜʘʢʪʦʨ ʤʘʪʝʨʠʘʣʦʚ 

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ Material/Map Browser (ʇʨʦʩʤʦʪʨ ʤʘʪʝʨʠʘ-

ʣʦʚ ʠ ʢʘʨʪ) ʱʝʣʢʥʠʪʝ ʜʚʘʞʜʳ ʥʘ ʩʪʨʦʢʝ Bitmap (ʈʘʩʪʨʦʚʘʷ ʢʘʨʪʘ) (ʨʠ-

ʩʫʥʦʢ 2.108). 

ɺʳʙʝʨʠʪʝ ʬʘʡʣ ʩ ʬʦʪʦʛʨʘʬʠʝʡ ʠ ʥʘʞʤʠʪʝ ʆʂ. 
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ʈʠʩʫʥʦʢ 2.108 ï ɺʳʙʦʨ ʨʘʩʪʨʦʚʦʡ ʢʘʨʪʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳ ʥʘʟʥʘʯʠʣʠ ʤʘʪʝʨʠʘʣʫ ʚ ʢʘʯʝʩʪʚʝ ʮʚʝʪʘ ʜʘʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ.  

ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ Show Shaded Material in ViewPort (ʇʦʢʘʟʘʪʴ 

ʤʘʪʝʨʠʘʣ ʚ ʦʢʥʝ), ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʪʝʢʩʪʫʨʘ ʦʪʦʙʨʘʞʘʣʘʩʴ ʚ ʦʢʥʝ ʧʨʦʝʢ-

ʮʠʠ. 
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ɺʳʜʝʣʠʪʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ Assign Material 

to Selection (ʇʨʠʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ ʚʳʜʝʣʝʥʥʦʤʫ) (ʈʠʩʫʥʦʢ 2.109). 

 

 
ʈʠʩʫʥʦʢ 2.109 - ɼʦʙʘʚʣʝʥʠʝ ʪʝʢʩʪʫʨʳ 

 

ʇʦʩʪʨʦʡʪʝ ʩʧʣʘʡʥ-ʣʠʥʠʶ ʩ ʚʝʨʰʠʥʘʤʠ ʪʠʧʘ ɹʝʟʴʝ ʚ ʦʜʥʦʡ ʠʟ ʯʘ-

ʩʪʝʡ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʈʠʩʫʥʦʢ 2.110). 
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ʈʠʩʫʥʦʢ 2.110 - ʇʦʩʪʨʦʝʥʠʝ ʬʦʨʤʳ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʦʙʲʝʢʪʘ 

 

ɸʥʘʣʦʛʠʯʥʦ ʧʦʩʪʨʦʡʪʝ ʚʳʨʝʟʳ. ʅʘ ʨʠʩʫʥʢʝ 2.111 ʠʟʦʙʨʘʞʝʥ ʚʳ-

ʨʝʟ ʩ ʚʝʨʰʠʥʘʤʠ ʪʠʧʘ ɹʝʟʴʝ. ʅʘ ʨʠʩʫʥʢʝ 2.112 ʵʣʝʤʝʥʪ ʩ ʚʝʨʰʠʥʘʤʠ 

ʪʠʧʘ Smooth. 

 

 
ʈʠʩʫʥʦʢ 2.111 - ɺʥʫʪʨʝʥʥʝʝ ʦʪʚʝʨʩʪʠʝ ʦʙʲʝʢʪʘ 
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ʈʠʩʫʥʦʢ 2.112 - ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʩʪʘʚʰʠʭʩʷ ʦʪʚʝʨʩʪʠʡ ʩʢʦʧʠʨʫʡʪʝ ʩʫʱʝʩʪʚʫʶ-

ʱʫʶ ʬʦʨʤʫ ʧʦ ʜʫʛʝ.  

ʉʦʟʜʘʡʪʝ ʩʧʣʘʡʥ-ʜʫʛʫ (Arc). ʉ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ 

shift+i ʦʪʢʨʦʡʪʝ ʠʥʩʪʨʫʤʝʥʪ Spacing Tool ʩ ʥʘʩʪʨʦʡʢʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ 

ʥʘ ʨʠʩʫʥʢʝ 2.114. 

   

 
ʈʠʩʫʥʦʢ 2.114 - ʅʘʩʪʨʦʡʢʠ Spacing Tool 

 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ Pick path ʠ ʚʳʙʝʨʠʪʝ ʜʫʛʫ.  

ɿʘʪʝʤ ʫʜʘʣʠʪʝ ʣʠʰʥʠʝ ʠ ʧʦʚʝʨʥʠʪʝ ʦʩʪʘʚʰʠʝʩʷ ʦʙʲʝʢʪʳ, ʧʦʣʫʯʠʚ 

ʣʠʥʠʠ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2.115. 
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ʈʠʩʫʥʦʢ 2.115 - ʂʦʧʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʬʦʨʤʳ 

 

ɸʥʘʣʦʛʠʯʥʦ ʠʣʠ ʦʙʳʯʥʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ (ʥʘʞʘʪʘʷ ʢʣʘʚʠʰʘ shift 

+ ʧʝʨʝʥʦʩ ʦʙʲʝʢʪʘ) ʩʜʝʣʘʡʪʝ ʥʠʞʥʠʝ ʧʘʟʳ, ʧʦʣʫʯʠʚ ʨʝʟʫʣʴʪʘʪ ʢʘʢ ʥʘ 

ʨʠʩʫʥʢʝ 2.116. 

 

 
ʈʠʩʫʥʦʢ 2.116 - ʂʦʧʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʬʦʨʤʳ 
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ɺʳʜʝʣʠʪʝ ʣʶʙʦʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʧʣʘʡʥʦʚ ʠ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

Attach (ʇʨʠʩʦʝʜʠʥʠʪʴ) ʜʦʙʘʚʴʪʝ ʢ ʦʙʲʝʢʪʫ (ʢʣʠʢʥʫʚ ʧʦ ʚʩʝʤ ʦʩʪʘʚ-

ʰʠʤʩʷ ʩʧʣʘʡʥʘʤ) ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʣʠʥʠʠ (ʈʠʩʫʥʦʢ 2.117). 

 

 
ʈʠʩʫʥʦʢ 2.117 - ʇʨʠʤʝʥʝʥʠʝ Attach 

 

ʂ ʧʦʣʫʯʝʥʥʦʤʫ ʦʙʲʝʢʪʫ ʧʨʠʤʝʥʠʪʝ ʤʦʜʠʬʠʢʘʪʦʨ Extrude (ɺʳʜʘ-

ʚʠʪʴ) ʠʟ ʩʚʠʪʢʘ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ 

ʨʠʩʫʥʢʝ 2.118. 

 

 
ʈʠʩʫʥʦʢ 2.118 -  ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ Extrude  
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ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ 

ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 2.119. 

 

 
ʈʠʩʫʥʦʢ 2.119 - ʈʝʟʫʣʴʪʘʪ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʤʝʥʪʘ ʦʙʲʝʢʪʘ 

 

ɼʦʙʘʚʴʪʝ ʬʦʪʦʛʨʘʬʠʶ ʜʨʫʛʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʈʠ-

ʩʫʥʦʢ 2.120). 

 

 
ʈʠʩʫʥʦʢ 2.120 - ɼʦʙʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʦʙʲʝʢʪʫ 
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ʄʝʪʦʜʦʤ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʧʦʩʪʨʦʡʪʝ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʦʙʲ-

ʝʢʪʘ.  

ʉʦʟʜʘʡʪʝ ʩʧʣʘʡʥʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.121, 2.122. 

 

 
ʈʠʩʫʥʦʢ 2.121 ï ʉʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʩʧʣʘʡʥʘ 

 

 
ʈʠʩʫʥʦʢ 2.122 ï ʉʦʟʜʘʥʠʝ ʩʧʣʘʡʥʘ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʚʝʨʩʪʠʷ 
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ʂʣʦʥʠʨʫʡʪʝ (ʈʠʩʫʥʦʢ 2.123) ʠ ʤʘʩʰʪʘʙʠʨʫʡʪʝ ʧʦʩʣʝʜʥʠʡ ʩʦʟʜʘʥ-

ʥʳʡ ʩʧʣʘʡʥ.  ʀʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʨʠʩʫʥʢʫ 2.124. 

 

 
ʈʠʩʫʥʦʢ 2.123 - ʂʦʧʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

 

 
ʈʠʩʫʥʦʢ 2.124 ï ʀʪʦʛʦʚʳʝ ʩʧʣʘʡʥʳ 

 

ʆʙʲʝʜʠʥʠʪʝ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ Attach (ʈʠʩʫʥʦʢ 2.125) ʠ ʚʳ-

ʜʘʚʠʪʝ (ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ) ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʢʘʪʦʨʘ Extrude (ʈʠʩʫʥʦʢ 

2.126) ʧʦʣʫʯʝʥʥʫʶ ʬʦʨʤʫ (ʈʠʩʫʥʦʢ 2.127). 
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ʈʠʩʫʥʦʢ 2.125 - ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʩʧʣʘʡʥʦʚ ʬʦʨʤʳ 

 

 
ʈʠʩʫʥʦʢ 2.126 - ɺʳʜʘʚʣʠʚʘʥʠʝ ʩʧʣʘʡʥʦʚ ʬʦʨʤʳ 


