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ʉʂʆʈʆʏɽʅʅʗ ʊɸ ʋʄʆɺʅɯ ʇʆɿʅɸʂʀ 

 

NURBS  ī Non-uniform rational B-spline ī ʥʝʨʽʚʥʦʤʽʨʥʠʡ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʙʘʟʠʩʥʠʡ ʩʧʣʘʡʥ 

GPU  ī graphics processing unit ī ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʛʨʘʬʽʯʥʽ 

ʧʨʦʮʝʩʦʨʠ  

MMORPG  ī Massively multiplayer online role-playing game,  
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ɺʉʊʋʇ 

 

ʇʽʩʣʷ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʝʚʦʣʶʮʽʾ ʝʣʝʢʪʨʦʥʥʽ ʨʦʟʚʘʛʠ ʩʪʘʣʠ ʧʦʪʫʞʥʠʤ ʽ 

ʟʨʽʣʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʏʘʩʠ, ʢʦʣʠ ʽʛʨʠ ʨʦʙʠʣʠ ʚ ʛʘʨʘʞʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʧʢʠ 

ʣʶʜʝʡ, ʜʘʚʥʦ ʤʠʥʫʣʠ. ʉʫʯʘʩʥʽ ʷʢʽʩʥʽ ʽʛʨʠ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʯʝʟʥʦʛʦ ʪʘ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʝʣʠʯʝʟʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʤʽʣʴʡʦʥʘʤʠ ʜʦʣʘʨʽʚ. 

ɯʥʜʫʩʪʨʽʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʟʨʦʩʣʘ ʩʪʨʠʙʢʘʤʠ, ʧʝʨʝʪʚʦʨʠʚʰʠʩʴ ʥʘ 

ʦʩʥʦʚʥʠʡ ʩʝʢʪʦʨ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʘʨʦʙʣʷʶʯʠ 

ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ ʱʦʨʦʢʫ. ɯʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʪʘʢʦʞ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʨʫʰʽʡʥʠʭ ʩʠʣ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢʦʛʦ ʷʢ 

ʙʘʛʘʪʦʷʜʝʨʥʽ, ʛʽʧʝʨʧʦʪʦʯʥʽ ʧʨʦʮʝʩʦʨʠ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʛʨʘʬʽʯʥʽ 

ʧʨʦʮʝʩʦʨʠ (GPU), ʚʜʦʩʢʦʥʘʣʝʥʽ ʧʨʠʩʪʨʦʾ ʦʙʨʦʙʢʠ ʟʚʫʢʫ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʽ 

ʽʥʪʝʨʬʝʡʩʥʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ ʰʦʣʦʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʢʨʠʰʢʠ 

ʜʘʪʯʠʢʽʚ ʤʦʟʢʫ. ʂʦʤʧôʶʪʝʨʥʽ ʽʛʨʠ ʩʭʦʞʽ ʥʘ ʢʥʠʛʫ, ʬʽʣʴʤ ʯʠ ʤʫʟʝʡ. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʽʛʦʨ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʡ. ɺ ʨʦʙʦʪʽ 

ʦʧʠʩʘʥʽ ʨʽʟʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ, ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʛʨʘʬʽʮʽ ʪʘ ʘʥʽʤʘʮʽʾ ʽʛʦʨ. 

ɹʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʟʘʡʤʘʶʪʴʩʷ ʪʝʤʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-ʛʨʘʬʽʢʠ. ʅʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʠʪʴ Autodesk 

ʟʽ ʩʚʦʾʤʠ ʧʨʦʛʨʘʤʘʤʠ: 3DS Max, Maya, MotionBuilder, Mudbox. ʎʝ ʥʘʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʠʟʥʘʥʠʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʚʽʜʥʠʤʠ ʨʦʟʨʦʙʥʠʢʘʤʠ ʽʛʦʨ. 

ʅʘʡʙʽʣʴʰʽ ʫ ʩʚʽʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Autodesk. 

ʄʝʪʦʶ ʜʘʥʦ ʾʨʦʙʦʪʠ  ̒ʩʪʚʦʨʝʥʥ ̫ʛʨʠ ʥʘ ʦʩʥʦʚʽ ʽʛʨʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ 

Unity. ɺʠʢʦʨʠʩʪʘʚʰʠ ʚʽʟʫʘʣʴʥʠʡ, ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʟʘʩʽʙ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ 

ʩʚʽʪʫ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ; 

 ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʝʢʪ, ʟʨʫʯʥʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ.  
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ɻʦʣʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʛʨʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʛʨʘʚʮʝʚʽ: ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʦʨʫ ʨʽʚʥʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʛʨʠ. ɻʨʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʢʦʨʝʢʪʥʦʤʫ ʽ ʟʨʦʟʫʤʽʣʦʤʫ ʚʠʛʣʷʜʽ, ʘ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽ ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʪʘ 

ʟʘʢʨʽʧʣʝʥʥʶ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʽʰʝʥʥʷ ʧʦʚʠʥʥʦ ʚʦʣʦʜʽʪʠ ʬʫʥʢʮʽʦʥʘʣʦʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʠʡ ʬʘʭʽʚʮʷʤʠ ʽʛʨʦʚʠʡ 

ʢʦʥʪʝʥʪ. 

ɼʘʥʠʡ ʧʨʦʝʢʪ ʧʦʚʠʥʝʥ ʨʦʟʨʦʙʣʷʪʠʩʷ ʥʘ ʜʚʠʞʢʫ Unity. ɺʠʙʽʨ 

ʽʥʩʪʨʫʤʝʥʪʘ ʨʦʟʨʦʙʢʠ ʦʙʫʤʦʚʣʝʥʠʡ ʡʦʛʦ ʛʥʫʯʢʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ 

ʪʘʢʽ ʧʣʘʪʬʦʨʤʠ ʷʢ Windows, IOS, Android ʽ ʽʥʰʽ; ʜʦʩʪʫʧʥʽʩʪʶ. ɺ ʷʢʦʩʪʽ ʤʦʚʠ 

ʥʘʧʠʩʘʥʥʷ ʩʢʨʠʧʪʽʚ ʩʣʽʜ ʚʠʙʨʘʪʠ C #. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʩʧʨʘʡʪʽʚ, 

ʤʦʜʝʣʝʡ ʽ ʘʥʽʤʘʮʽʾ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʟʘʩʦʙʠ, ʷʢ 3D Max ʽ Adobe 

Photoshop. 

ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ,  ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʜʞʝʨʝʣ,  ʨʠʩʫʥʢʽʚ, 1 

ʪʘʙʣʠʮʽ. 
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1 ʇʆʅʗʊʊʗ ʂʆʄʇ'ʖʊɽʈʅʆɰ ɻʈʀ 

 

ʂʦʤʧ'ʶʪʝʨʥʘ ʛʨʘ ī ʮʝ ʢʦʤʧ'ʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʛʨʘʚʮʷʤʠ, 

ʘʙʦ ʩʘʤʘ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʧʘʨʪʥʝʨʘ. ʗʢ ʧʨʘʚʠʣʦ, ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʚ ʽʛʨʘʭ 

ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʷ ʘʙʦ ʪʝʣʝʚʽʟʦʨʘ, ʘ ʫʧʨʘʚʣʽʥʥʷ ʽʛʨʦʚʠʤ 

ʧʨʦʮʝʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʥʪʨʦʣʝʨʘ. 

1.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʞʘʥʨʘʤʠ 

çActionè ī ʞʘʥʨ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʚ ʷʢʠʭ ʫʩʧʽʭ ʛʨʘʚʮʷ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʽ ʟʜʘʪʥʦʩʪʽ ʰʚʠʜʢʦ ʧʨʠʡʤʘʪʠ ʪʘʢʪʠʯʥʽ 

ʨʽʰʝʥʥʷ. ɼʽʷ ʪʘʢʠʭ ʽʛʦʨ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʫʞʝ ʜʠʥʘʤʽʯʥʦ ʽ ʚʠʤʘʛʘʻ ʚʠʩʦʢʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʫʚʘʛʠ ʽ ʰʚʠʜʢʦʾ ʨʝʘʢʮʽʾ ʥʘ ʧʦʜʽʾ ʚ ʛʨʽ ʧʦʜʽʾ. [1] 

çʉʠʤʫʣʷʪʦʨè ī ʽʤʽʪʘʪʦʨ (ʟʘʟʚʠʯʘʡ ʤʝʭʘʥʽʯʥʠʡ ʘʙʦ ʢʦʤʧ'ʶʪʝʨʥʠʡ), 

ʟʘʚʜʘʥʥʷ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʽʤʽʪʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʴ-ʷʢʠʤ ʧʨʦʮʝʩʦʤ, ʘʧʘʨʘʪʦʤ 

ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ. ʅʘʡʯʘʩʪʽʰʝ ʟʘʨʘʟ ʩʣʦʚʦ çʩʠʤʫʣʷʪʦʨè 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʦʩʦʚʥʦ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ (ʟʘʟʚʠʯʘʡ ʽʛʦʨ). [2] 

çʉʪʨʘʪʝʛʽʷè ī ʧʦʧʫʣʷʨʥʠʡ ʞʘʥʨ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʚ ʷʢʦʤʫ ʟʘʧʦʨʫʢʦʶ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʝʤʦʛʠ ʻ ʧʣʘʥʫʚʘʥʥʷ ʽ ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ. [3] 

çʈʦʣʴʦʚʘ ʛʨʘè ī ʞʘʥʨ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʣʝʤʝʥʪʘʭ 

ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʨʘʜʠʮʽʡʥʠʭ ʥʘʩʪʽʣʴʥʠʭ ʨʦʣʴʦʚʠʭ ʽʛʦʨ. ʋ ʨʦʣʴʦʚʽʡ ʛʨʽ 

ʛʨʘʚʝʮʴ ʫʧʨʘʚʣʷʻ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʧʝʨʩʦʥʘʞʘʤʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʦʧʠʩʘʥʠʡ 

ʥʘʙʦʨʦʤ ʯʠʩʝʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʧʠʩʢʦʤ ʟʜʽʙʥʦʩʪʝʡ ʽ ʚʤʽʥʴ; ʧʨʠʢʣʘʜʘʤʠ 

ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʫʪʴ ʙʫʪʠ ʭʽʪ-ʧʦʡʥʪʠ (ʘʥʛʣ. hit points, HP), ʧʦʢʘʟʥʠʢʠ 

ʩʠʣʠ, ʩʧʨʠʪʥʦʩʪʽ, ʟʘʭʠʩʪʫ, ʫʭʠʣʝʥʥʷ, ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʥʘʚʠʢʫ ʽ 

ʪ.ʧ. ɺ ʭʦʜʽ ʛʨʠ ʚʦʥʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ. ʆʜʥʠʤ ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʝʨʩʦʥʘʞʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ. [4] 
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1.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʛʨʘʚʮʽʚ 

çʇʦʦʜʠʥʦʢʽè ī ʚʠʜ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʠ, ʚ ʷʢʽʡ ʫʯʘʩʪʴ ʧʨʠʡʤʘʻ ʦʜʥʘ 

ʣʶʜʠʥʘ. ɺ ʷʢʦʩʪʽ ʦʧʦʥʝʥʪʘ ʚ ʪʘʢʠʭ ʽʛʨʘʭ ʚʠʩʪʫʧʘʻ ʢʦʤʧ'ʶʪʝʨ ʘʙʦ ʽʛʨʦʚʘ 

ʧʣʘʪʬʦʨʤʘ. 

çʅʘ ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʛʨʘè ī ʪʠʧ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ, ʧʨʠ ʷʢʦʤʫ 

ʦʜʥʦʯʘʩʥʦ ʛʨʘʻ ʢʽʣʴʢʘ ʣʶʜʝʡ. ɻʨʘ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʥʘ ʦʜʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʘʙʦ 

ʥʘ ʜʝʢʽʣʴʢʦʭ (ʦʥʣʘʡʥ-ʛʨʘ); ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʛʨʘʪʠ ʦʜʥʦʯʘʩʥʦ ʘʙʦ ʧʦ ʯʝʨʟʽ. 

çʄʘʩʦʚʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʦʣʝʚʘ ʦʥʣʘʡʥ ʛʨʘè ī 

ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʄʄʆʈʇɻ (ʘʥʛʣ. Massively multiplayer online role-playing 

game, MMORPG). ʎʝ ʦʙ'ʻʜʥʘʥʥʷ ʪʘʢʠʭ ʞʘʥʨʽʚ ʽʛʦʨ, ʷʢ çʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʛʨʘè ʽ çʨʦʣʴʦʚʘ ʛʨʘè. ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʠʭ ʫʷʚʣʝʥʴ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʛʨʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ. ɻʨʘʚʝʮʴ ʧʨʠʡʤʘʻ ʥʘ 

ʩʝʙʝ ʨʦʣʴ ʽʛʨʦʚʦʛʦ ʧʝʨʩʦʥʘʞʘ ʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʦʣʴʦʚʠʭ ʽʛʦʨ, ʟʘʡʤʘʻʪʴʩʷ 

ʡʦʛʦ ʨʦʟʚʠʪʢʦʤ. ɯʛʨʦʚʠʡ ʩʚʽʪ ʧʨʦʜʦʚʞʫʻ ʽʩʥʫʚʘʪʠ ʧʦʩʪʽʡʥʦ, ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʩʠʣʘʤʠ ʚʠʜʘʚʮʷ ʛʨʠ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʭʦʜʫ ʟ ʥʴʦʛʦ ʙʫʜʴ-ʷʢʦʛʦ ʛʨʘʚʮʷ.[5] 

1.3. ɸʢʪʫʘʣʴʥʽʩʪʴ ʛʨʠ çʃʘʙʽʨʠʥʪè 

ɺ ʜʘʥʠʡ ʯʘʩ ʘʢʪʫʘʣʴʥʽ ʩʪʘʣʠ ʰʘʨʠ-ʣʘʙʽʨʠʥʪʠ ʘʙʦ 3-D ʛʦʣʦʚʦʣʦʤʢʠ. 

ɿʚʠʯʘʡʥʽ ʣʘʙʽʨʠʥʪʠ, ʷʢʽ ʮʽʢʘʚʽ ʚ ʫʩʽ ʯʘʩʠ. ɰʭ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ, 

ʥʘʩʪʽʣʴʥʦ-ʜʨʫʢʦʚʘʥʠʡ ʚʘʨʽʘʥʪ, ʣʘʙʽʨʠʥʪʠ-ʥʠʪʢʦʚʽ, ʽ ʽʥ. 

ʈʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ - ʦʜʥʘ ʟ 

ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ. ɼʦʰʢʽʣʴʥʷʪʘ ʟ ʨʦʟʚʠʥʝʥʠʤ ʽʥʪʝʣʝʢʪʦʤ 

ʰʚʠʜʰʝ ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʙʽʣʴʰ ʚʧʝʚʥʝʥʽ ʚ ʩʚʦʾʭ ʩʠʣʘʭ, ʣʝʛʰʝ 

ʘʜʘʧʪʫʶʪʴʩʷ ʚ ʥʦʚʽʡ ʦʙʩʪʘʥʦʚʮʽ, ʢʨʘʱʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʰʢʦʣʠ. 

ʅʘʚʯʘʥʥʷ ʢʨʘʱʝ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʧʨʠʨʦʜʥʦʤʫ, ʩʘʤʦʤʫ ʧʨʠʚʘʙʣʠʚʦʤʫ 

ʚʠʛʣʷʜʽ ʜʽʷʣʴʥʦʩʪʽ ī ʛʨʽ. ɺ ʧʨʦʮʝʩʽ ʛʨʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ī ʧʣʘʥʫʚʘʥʥʷ, ʚʤʽʥʥʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʫʷʚʫ ʪʘ ʽʥ. ɹʝʟʩʫʤʥʽʚʥʠʤ ʜʦʩʪʦʾʥʩʪʚʦʤ ʽʛʨʠ ʷʚʣʷɭ ʽ 

ʚʥʫʪʨʽʰʥʽʡ ʭʘʨʘʢʪʝʨ ʤʦʪʠʚʘʮʽʾ. ɼʽʪʠ ʛʨʘʶʪʴ ʪʦʤʫ, ʱʦ ʾʤ ʧʦʜʦʙʘʻʪʴʩʷ ʩʘʤ 

ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ. ɻʨʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʜʠʪʷʯʦʛʦ ʚʽʢʫ. 
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ʄʝʪʘ: ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʚʘʛʠ, 

ʩʧʦʩʪʝʨʝʞʣʠʚʦʩʪʽ ʽ ʧʦʩʠʜʶʯʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʷʢʽʩʪʴ ʷʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʠ ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɼʘʥʘ ʛʨʘ ʚʠʤʘʛʘʻ ʩʧʦʢʦʶ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ī ʮʝ ʪʨʝʥʫʻ ʧʦʩʠʜʶʯʽʩʪʴ 

ʫ ʜʠʪʠʥʠ. 

ʎʶ ʛʨʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʜʽʪʴʤʠ ʘʙʦ 

ʜʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʚ ʩʘʤʦʩʪʽʡʥʽʡ ʽʛʨʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
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2 ʆʇʀʉ ʅɸʁɹɯʃʔʐ ʇʆʇʋʃʗʊʅʀʍ ɯɻʆʈʆɺʀʍ ɼɺʀɻʋʅɯɺ 

 

ʈʠʥʦʢ ʢʦʥʩʦʣʝʡ ʽ ʤʦʙʽʣʴʥʠʭ ʽʛʦʨ ʨʦʩʪʝ, ʘ ʪʦʤʫ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʠʡ 

ʜʚʠʞʦʢ ī ʥʝ ʪʘʢʘ ʧʨʦʩʪʘ ʟʘʜʘʯʘ, ʷʢ ʤʦʞʝ ʟʜʘʪʠʩʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʣʘʪʬʦʨʤʠ, 

ʷʢʽ ʚʞʝ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ çʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭè, ʩʪʘʥʫʪʴ ʦʯʝʚʠʜʥʠʤʠ 

ʬʘʚʦʨʠʪʘʤʠ ʙʘʛʘʪʴʦʭ ʨʦʟʨʦʙʥʠʢʽʚ. ʇʨʦʪʝ, ʨʠʥʦʢ ʤʽʥʣʠʚʠʡ, ʘ ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʚʠʙʦʨʫ ʜʚʠʞʢʘ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʥʝ ʚʪʨʘʪʠʪʴ. ʆʪʞʝ, 

ʧʨʝʜʩʪʘʚʣʷʶ ʚʘʰʽʡ ʫʚʘʟʽ ʜʝʩʷʪʢʫ ʢʨʘʱʠʭ.  

2.1 ʂʦʨʦʪʢʠʡ ʦʧʠʩ ʜʚʠʛʫʥʽʚ 

2.1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Unity3D 

Unity 3D ī ʚʽʜʤʽʥʥʠʡ ʜʦʩʪʫʧʥʠʡ ʜʚʠʞʦʢ. ʋ ʥʴʦʛʦ ʻ ʨʷʜ ʥʝʟʘʧʝʨʝʯʥʠʭ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʽ, ʤʘʙʫʪʴ, ʢʣʶʯʦʚʝ ʟ ʥʠʭ ʚ ʪʦʤʫ, ʱʦ ʟʘ ʣʽʮʝʥʟʽʶ 

ʚʠ ʧʣʘʪʠʪʝ ʚʩʴʦʛʦ ʦʜʠʥ ʨʘʟ. ʅʝʚʘʞʣʠʚʦ, ʥʘʩʢʽʣʴʢʠ ʧʦʧʫʣʷʨʥʦʶ ʩʪʘʻ ʛʨʘ ī 

ʷʢʱʦ ʚʠ ʚʠʙʨʘʣʠ Unity, ʚʘʤ ʥʝ ʜʦʚʝʜʝʪʴʩʷ ʨʦʟʱʝʜʨʶʚʘʪʠʩʷ ʱʝ ʨʘʟ [5]. ɿ 

ʬʽʥʘʥʩʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ ī ʮʝ ʚʜʘʣʝ ʨʽʰʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʪʘʨʪʘʧʽʚ ʽ 

ʧʦʯʘʪʢʽʚʮʽʚ ʨʦʟʨʦʙʥʠʢʽʚ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʃʦʛʦʪʠʧ Unity 

 

ʇʣʶʩʠ: 

 ʚʠʛʽʜʥʘ ʣʽʮʝʥʟʽʡʥʘ ʧʦʣʽʪʠʢʘ; 

 ʣʝʛʢʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ; 
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 ʩʫʤʽʩʥʽʩʪʴ ʟ ʙʫʜʴ-ʷʢʦʶ ʧʣʘʪʬʦʨʤʦʶ; 

 ʚʽʜʤʽʥʥʝ ʢʦʤ'ʶʥʽʪʽ; 

 ʥʠʟʴʢʠʡ ʧʦʨʽʛ ʚʭʦʜʫ; 

 ʧʦʧʫʣʷʨʥʠʡ ʩʝʨʝʜ ʨʦʟʨʦʙʥʠʢʽʚ (ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʤʠʣʢʠ ʰʚʠʜʢʦ 

ʟʥʘʭʦʜʷʪʴ ʽ ʚʠʧʨʘʚʣʷʶʪʴ). 

ʄʽʥʫʩʠ: 

 ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʚʘʤ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʜʦʚʝʜʝʪʴʩʷ 

ʨʦʟʨʦʙʠʪʠ ʜʝʷʢʽ ʟ ʥʠʭ ʩʘʤʠʤ); 

 ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʨʠ ʟʘʙʠʨʘʻ ʙʘʛʘʪʦ ʯʘʩʫ.  

2.1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Unreal Engine 

Unreal Engine ī ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʜʚʠʞʢʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ɸɸɸ-ʽʛʦʨ. Gears of War, Batman: Arkham Asylum, Mass Effect ī ʚʩʽ ʮʽ ʭʽʪʠ 

ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʩʘʤʝ ʥʘ ʥʴʦʤʫ. [6] 

ʇʣʶʩʠ: 

 ʦʩʢ̔ʣʴʢʠ ʙʝʟʣʽʯ ʨʦʟʨʦʙʥʠʢʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻ, ʪʦ ʫ Unreal Engine, 

ʤʘʙʫʪʴ, ʢʨʘʱʝ ʢʦʤ'ʶʥʽʪʽ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ. ʂʽʣʴʢʘ ʛʦʜʠʥ ʚʽʜʝʦ-

ʪʫʪʦʨʽʘʣʠ ʪʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ; 

 ʚʽʜʤʽʥʥʘ ʪʝʭʧʽʜʪʨʠʤʢʘ ʤʝʭʘʥʽʟʤ ʘʧʜʝʡʪʘ; 

 ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʭʦʜʷʪʴ ʟ ʢʦʞʥʠʤ ʦʥʦʚʣʝʥʥʷʤ 

 ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ (ʜʝʷʢʽ ʥʘʩʪʽʣʴʢʠ 

ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʱʦ ʥʠʤʠ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʥʘʚʽʪʴ ʰʢʦʣʷʨ) 

 ʩʫʤʽʩʥʠʡ ʟ ʨʽʟʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ (iOS, Android, Linux, Mac, 

Windows ʽ ʙʽʣʴʰʽʩʪʴ ʽʥʰʠʭ) 

 ʥʦʚʘ ʣʽʮʝʥʟʽʡʥʘ ʧʦʣʽʪʠʢʘ ʚʢʣʶʯʘʻ ʧʽʜʧʠʩʢʫ ʚʘʨʪʽʩʪʶ $ 19 ʚ ʤʽʩʷʮʴ ʽ 

5% ʨʦʷʣʪʽ, ʷʢʱʦ ʛʨʘ ʟʘʨʦʙʠʪʴ ʙʽʣʴʰʝ $ 5,000, ʱʦ ʨʦʙʠʪʴ ʜʚʠʞʦʢ ʢʫʜʠ 

ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʥʽʞ ʨʘʥʽʰʝ. 

ʄʽʥʫʩʠ: 

 ʩʫʙ'ʻʢʪʠʚʥʽ. ɼʝʷʢʽ ʨʦʟʨʦʙʥʠʢʠ ʩʢʘʨʞʘʪʴʩʷ, ʱʦ ʜʦ ʧʝʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʢʣʘʜʥʦ ʟʚʠʢʥʫʪʠ . 



15 

2.1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ CryEngine 3 

ʗʢʱʦ ʟʦʚʥʽʰʥʷ ʩʢʣʘʜʦʚʘ ʛʨʠ ī ʚʘʰ ʧʫʥʢʪʠʢ, ʪʦ ʚʘʤ ʧʦʪʨʽʙʝʥ ʩʘʤʝ 

CryEngine 3. [7] 

ʇʣʶʩʠ: 

 ʬʫʥʢʮʽʷ Flowgraph ʜʦʧʦʤʦʞʝ ʧʨʠʢʨʘʩʠʪʠ ʛʨʫ ʚʽʜʤʽʥʥʦʶ ʛʨʘʬʽʢʦʶ; 

 ʥʘʙʽʨ ʬʫʥʢʮʽʡ Fmod ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ; 

 ʥʘʡʧʨʦʩʪʽʰʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ AI ʚ ʬ 

ʄʽʥʫʩʠ: 

 ʱʦʜʦ ʥʝʜʙʘʣʘ ʪʝʭʧʽʜʪʨʠʤʢʘ ʙʝʟʢʦʰʪʦʚʥʦʾ ʚʝʨʩʽʾ; 

 ʦʩʢʽʣʴʢʠ ʜʚʠʞʦʢ ʚ ʽʥʜʫʩʪʨʽʾ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ, ʡʦʤʫ ʱʝ ʪʽʣʴʢʠ 

ʥʘʣʝʞʠʪʴ ʩʪʚʦʨʠʪʠ ʤʽʮʥʝ ʢʦʤ'ʶʥʽʪʽ; 

 ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ.  

2.1.4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ HeroEngine 

ʎʝʡ ʜʚʠʞʦʢ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʚ ʩʪʚʦʨʝʥʥʽ ʤʫʣʴʪʽʧʣʝʻʨʥʠʭ 

ʽʛʦʨ ī ʚʟʷʪʠ ʭʦʯʘ ʙ Star Wars: The Old Republic. ʃʽʮʝʥʟʽʷ ʜʦʩʠʪʴ ʜʦʨʦʛʘ ʽ 

ʥʘʚʨʷʜ ʯʠ ʧʽʜʽʡʜʝ ʧʦʯʘʪʢʽʚʮʷʤ ʨʦʟʨʦʙʥʠʢʘʤ, ʘʣʝ ʷʢʱʦ ʚʘʰ ʧʨʦʝʢʪ ʘʤʙʽʪʥʠʡ, 

ʪʦ ʷ ʙ ʨʘʜʠʚ ʨʦʟʛʣʷʥʫʪʠ ʮʝʡ ʚʘʨʽʘʥʪ. [8] 

ʇʣʶʩʠ: 

 ʚ ʥʘʷʚʥʦʩʪʽ ʢʽʣʴʢʘ ʢʘʨʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʩʚʽʪʫ. ɭ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ çʙʝʟʰʦʚʥʦʛʦè ʟ'ʻʜʥʘʥʥʷ; 

 ʢʘʟʢʦʚʦ ʤʦʛʫʪʥʽʡ AI; 

 ʨʫʯʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʘʨʪ; 

 ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʩʽʡ, ʢʨʘʬʪʽʥʛʘ ʽ ʟʙʠʨʘʥʥʷ 

ʨʝʩʫʨʩʽʚ; 

 ʪʝʭʧʽʜʪʨʠʤʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ HeroCloud, ʱʦ 

ʚʝʣʴʤʠ ʟʨʫʯʥʦ. 

ʄʽʥʫʩʠ: 

 ʩʢʨʠʧʪʦʚʘ ʜʚʠʞʦʢ ʧʦʪʫʞʥʠʡ, ʘʣʝ ʥʝʟʨʫʯʥʠʡ ʚ ʫʧʨʘʚʣʽʥʥʽ; 
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 HeroEngine ʨʘʟʦʤ ʟ ʩʝʨʚʽʩʦʤ ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʽʚ HeroCloud ʟʘʥʘʜʪʦ 

ʜʦʨʦʛʦ ʢʦʰʪʫʻ ʽ ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʜʦʩʪʫʧʥʠʡ ʧʦʯʘʪʢʽʚʮʷʤ ʨʦʟʨʦʙʥʠʢʘʤ; 

 ʚʠʩʦʢʠʡ ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ.  

2.1.5 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Rage Engine 

ʄʘʣʦ ʭʪʦ ʤʦʞʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ 

ʥʘʜʘʻ Rage Engine. Grand Theft Auto V, Red Dead Redemption ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʧʨʦʩʣʘʚʣʝʥʠʭ ʧʨʦʝʢʪʠ ʟʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʜʚʠʞʢʘ. [9] 

ʇʣʶʩʠ: 

 ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʩʚʽʪʽʚ ʽ ʧʦʛʦʜʥʠʭ 

ʝʬʝʢʪʽʚ; 

 ʧʦʪʫʞʥʠʡ AI; 

 ʙʝʟʣʽʯ ʩʪʠʣʽʚ ʛʝʡʤʧʣʝʷ ʥʘ ʚʠʙʽʨ; 

 ʰʚʠʜʢʠʡ ʤʝʨʝʞʝʚʠʡ ʢʦʜ. 

ʄʽʥʫʩʠ: 

 ʽʥʪʝʨʬʝʡʩ ʜʚʠʞʢʘ ʧʦʨʽʚʥʷʥʦ ʥʝʟʨʫʯʥʠʡ; 

 ʫʧʨʘʚʣʽʥʥʷ ʧʦʛʘʥʦ ʦʧʪʠʤʽʟʦʚʘʥʦ ʧʽʜ ʢʣʘʚʽʘʪʫʨʫ ʽ ʤʠʰʢʫ.  

2.1.6 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Project Anarchy 

ʎʝʡ ʧʦʪʫʞʥʠʡ ʽʛʨʦʚʠʡ ʜʚʠʞʦʢ (ʨʠʩ. 2) ʧʦʜʦʙʘʻʪʴʩʷ ʙʘʛʘʪʴʦʤ 

ʨʦʟʨʦʙʥʠʢʘʤ ʟʘ ʥʘʦʯʥʫ ʽ ʟʨʦʟʫʤʽʣʫ ʜʦʢʫʤʝʥʪʘʮʽʶ. ʇʨʦʪʝ, ʽ ʫ ʥʴʦʛʦ ʻ ʩʚʦʾ 

ʥʝʜʦʣʽʢʠ. [10] 

ʇʣʶʩʠ: 

 ʷʢʱʦ ʚʠ ʧʣʘʥʫʻʪʝ ʨʦʟʨʦʙʣʷʪʠ ʛʨʠ ʥʘ ʧʣʘʪʬʦʨʤʘʭ iOS, Android ʽ 

Tizen, ʪʦ ʣʽʮʝʥʟʽʷ ҍ ʙʝʟʢʦʰʪʦʚʥʘ; 

 ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʦʰʫʢʫ ʽ ʫʩʫʥʝʥʥʷ ʙʘʛʽʚ; 

 ʩʠʣʴʥʝ ʢʦʤ'ʶʥʽʪʽ; 

 ʚʠʜʘʚʝʮʴ ʥʘʜʘʻ ʯʽʪʢʫ, ʟʨʦʟʫʤʽʣʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʽ ʟʨʘʟʢʠ; 

 Fmod ʜʣʷ ʘʫʜʽʦ-ʩʫʧʨʦʚʦʜʫ; 

 ʧʦʪʫʞʥʠʡ Havok AI. 
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ʈʠʩʫʥʦʢ 2 ï ʃʦʛʦʪʠʧ Project Anarchy 

ʄʽʥʫʩʠ: 

 ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʛʨʫ ʥʘ Mac ʽ Linux; 

 ʥʝʤʘʻ ʚʩʪʫʧʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ ʨʦʟʨʦʙʥʠʢʽʚ; 

 ʷʢʱʦ ʛʨʘ ʜʣʷ ʇʂ, ʪʦ ʣʽʮʝʥʟʽʷ ʚʣʝʪʠʪʴ ʚʘʤ ʫ ʢʦʧʽʻʯʢʫ.  

2.1.7 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ GameSalad 

ʊʚʦʨʮʽ ʮʴʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ ʽʛʨʦʚʦʛʦ ʜʚʠʞʢʘ ʦʙʽʮʷʶʪʴ, ʱʦ ʨʦʟʨʦʙʥʠʢʫ ʥʝ 

ʜʦʚʝʜʝʪʴʩʷ ʥʘʧʠʩʘʪʠ ʥʽ ʨʷʜʢʘ ʢʦʜʫ. ɺ ʮʽʣʦʤʫ, ʮʝ ʜʽʡʩʥʦ ʪʘʢ. ʆʜʥʘʢ ʟʘ ʚʩʝ 

ʭʦʨʦʰʝ ʜʦʚʦʜʠʪʴʩʷ ʧʣʘʪʠʪʠ: ʫ ʜʚʠʞʢʘ ʻ ʨʷʜ ʽʩʪʦʪʥʠʭ ʥʝʜʦʣʽʢʽʚ [11]. ʗʢʱʦ ʚʠ 

ʟʽʙʨʘʣʠʩʷ ʨʦʟʨʦʙʠʪʠ ʛʨʫ ʥʘ iPhone ʧʦʦʜʠʥʮʽ, ʪʦ ʮʝ ʚʘʰ ʚʠʙʽʨ. 

ʇʣʶʩʠ: 

 ʙʝʟʢʦʰʪʦʚʥʘ ʣʽʮʝʥʟʽʷ (ʛʨʦʰʽ ʟ ʚʘʩ ʟʘʞʘʜʘʶʪʴ ʪʽʣʴʢʠ ʟʘ PRO-ʚʝʨʩʽʶ); 

 ʘʢʪʠʚʥʝ ʢʦʤ'ʶʥʽʪʽ; 

 ʚʽʜʤʽʥʥʠʡ ʜʚʠʞʦʢ ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ; 

 ʩʫʤʽʩʥʽʩʪʴ ʟ ʧʦʧʫʣʷʨʥʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʪʘʢʠʤʠ, ʷʢ 

Cocona ʽ Moai. 

ʄʽʥʫʩʠ: 

 ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ; 

 ʥʝʤʘʻ ʜʦʩʪʫʧʫ ʜʦ ʙʽʣʴʰʦʩʪʽ ʤʦʞʣʠʚʦʩʪʝʡ ʧʣʘʪʬʦʨʤʠ iOS.  
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2.1.8 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ GameMaker: Studio 

ʗʢʱʦ ʚʠ ʧʦʯʘʪʢʽʚʝʮʴ ʨʦʟʨʦʙʥʠʢ ʽ ʚʘʤ ʧʦʪʨʽʙʝʥ ʧʨʦʩʪʠʡ ʽ ʟʨʦʟʫʤʽʣʠʡ 

ʜʚʠʞʦʢ, ʪʦ GameMaker: Studio ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʘʰʠʤ ʮʽʣʷʤ [12]. 

ʇʣʶʩʠ: 

 Å ʧʨʦʩʪʝ ʽ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʝ ʫʧʨʘʚʣʽʥʥʷ; 

 Å ʚʣʘʩʥʫ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Game Maker Language (GML); 

 ʽʥʪʝʛʨʘʮʽʷ ʟ Steam; 

 ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ. 

ʄʽʥʫʩʠ: 

 ʱʦʜʦ ʩʢʣʘʜʥʦ ʫʩʫʚʘʪʠ ʥʝʧʦʣʘʜʢʠ ʚ ʛʨʽ; 

 ʱʦʙ ʝʢʩʧʦʨʪʫʚʘʪʠ ʩʚʦʶ ʛʨʫ ʥʘ ʧʦʧʫʣʷʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʜʦʚʝʜʝʪʴʩʷ 

ʜʦʧʣʘʪʠʪʠ ʢʨʫʛʣʫ ʩʫʤʫ.  

2.1.9 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ App Game Kit 

App Game Kit ī ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʦʚʠʡ ʩʦʬʪ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ (ʨʠʩ. 3). 

ʎʽʥʫʻʪʴʩʷ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʽ ʣʝʛʢʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ. [13] 

 

ʈʠʩʫʥʦʢ 3 ï ʃʦʛʦʪʠʧ App Game Kit 

ʇʣʶʩʠ: 

 ʜʦʟʚʦʣʷʻ ʧʠʩʘʪʠ ʢʦʜʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʧʣʘʪʬʦʨʤ: Android iOS, 

Windows, Mac ʽ Linux; 

 ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʢʦʤʧʣʝʢʪʽ ʟ IDE, ʱʦ ʜʦʟʚʦʣʷʻ ʪʝʩʪʫʚʘʪʠ ʛʨʠ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʧʨʠʩʪʨʦʾ; 

 ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʚʞʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ IAP, AdMob ʽ Push; 
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 ʻ ʧʦʪʫʞʥʽ ʩʢʨʠʧʪʠ ʜʣʷ 2D ʛʨʘʬʽʢʠ, ʬʽʟʠʢʠ ʪʘ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʄʽʥʫʩʠ: 

 ʦʩʢʽʣʴʢʠ ʤʘʣʦ ʭʪʦ ʧʨʘʮʶʻ ʟ ʮʠʤ ʜʚʠʞʢʦʤ, ʪʦ ʥʝʜʦʣʽʢʠ ʧʨʦʛʨʘʤʠ 

ʜʦʚʛʦ ʥʝ ʫʩʫʚʘʶʪʴʩʷ (ʚʽʜʥʦʩʥʦ ʩʣʘʙʢʘ ʪʝʭʥʽʯʥʘ); 

 ʙʝʟʣʽʯ ʙʘʛʽʚ (ʱʦ ʦʨʛʘʥʽʯʥʦ ʚʠʧʣʠʚʘʻ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʫʥʢʪʫ).  

2.1.10 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Cocos2D 

ɹʘʛʘʪʦ ʜʠʟʘʡʥʝʨʽʚ ʚʚʘʞʘʶʪʴ Cocos2D ʦʜʥʠʤ ʟ ʥʝʙʘʛʘʪʴʦʭ ʜʚʠʞʢʽʚ, ʱʦ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʦʜʥʦʯʘʩʥʦ ʧʨʝʢʨʘʩʥʦ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ 

ʧʦʯʘʪʢʽʚʮʽʚ ʨʦʟʨʦʙʥʠʢʽʚ (ʨʠʩ. 4) [14]. 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʃʦʛʦʪʠʧ Cocos2D 

 

ʇʣʩʁʠ: 

 ʚʽʜʤʽʥʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʚ ʧʣʘʪʬʦʨʤʫ iOS; 

 ʙʝʟʢʦʰʪʦʚʥʠʡ ʽ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ; 

 ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ; 

 ʩʠʣʴʥʘ ʧʽʜʪʨʠʤʢʘ ʢʦʤ'ʶʥʽʪʽ. 

ʄʽʥʫʩʠ: 
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 ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʥʽʞ ʙʽʣʴʰʽʩʪʴ ʘʥʘʣʦʛʽʚ; 

  ʚʠʩʦʢʠʡ ʧʦʨʽʛ ʚʭʦʜʞʝʥʥʷ; 

 çʟʘʪʦʯʝʥʠʡè ʩʘʤʝ ʧʽʜ Mac ʘʙʦ iOS, ʚʽʜʩʫʪʥʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʽʩʪʴ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ: ʣʶʜʠ ʛʨʘʶʪʴ ʚ ʽʛʨʠ ʥʘ ʢʦʥʩʦʣʷʭ, ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, 

ʇʂ ʽ ʥʘʚʽʪʴ ʥʘ ʊɹ ī ʪʘʢ ʱʦ ʫ ʨʦʟʨʦʙʥʠʢʘ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʜʚʠʞʦʢ, 

ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʛʦ ʮʽʣʷʤ. ʉʧʦʜʽʚʘʶʩʷ, ʤʦʷ ʩʪʘʪʪʷ ʜʦʧʦʤʦʞʝ ʚʘʤ 

ʟʨʦʙʠʪʠ ʩʚʽʡ ʚʠʙʽʨ ʽ ʟ ʫʩʧʽʭʦʤ ʚʣʠʪʠʩʷ ʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʫ ʛʝʡʤ-ʽʥʜʫʩʪʨʽʶ 

[6]. 

2.2 ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ Unity 

ɯʛʨʦʚʠʡ ʜʚʠʞʦʢ Unity ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ Unity Technologies 

ʫ 2005 ʨʦʮʽ ʽ ʟ ʪʠʭ ʧʽʨ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʨʦʟʨʦʙʢʠ 2D ʪʘ 3D ʽʛʦʨ. ɰʾ ʧʨʠʡʥʷʣʠ ʷʢ ʤʘʣʽ ʩʪʦʨʦʥʥʽ ʨʦʟʨʦʙʥʠʢʠ, ʪʘʢ ʽ ʚʝʣʠʢʽ 

ʢʦʤʝʨʮʽʡʥʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʢʦʤʧʘʥʽʾ. ʌʫʥʢʮʽʡ, ʷʢʽ ʧʽʜʪʨʠʤʫʻ Unity3D, ʜʫʞʝ 

ʙʘʛʘʪʦ. Unity3D ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʠ ʥʘ ʦʩʥʦʚʽ JavaScript ʪʘ / ʘʙʦ C #. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʽʤʘʮʽʾ ʘʙʦ ʧʝʨʝʭʦʜʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʽʛʨʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʧʨʦʛʨʘʤʽ. 

GUI Unity3D ʜʦʧʦʤʘʛʘʻ ʥʦʚʦʤʫ ʨʦʟʨʦʙʥʠʢʫ ʣʝʛʢʦ ʧʽʜʽʡʪʠ ʜʦ ʩʮʝʥʘʨʽ ʁʽ 

ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʧʝʨʝʭʽʜ ʛʨʠ-ʦʙ'ʻʢʪʘ. Unity ī ʮʝ ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʥʠʟʢʫ ʩʢʣʘʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʬʽʟʠʯʥʠʡ ʜʚʠʞʦʢ 

PhysX, ʘʥʽʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Mechanim, ʘʚʪʦʥʦʤʥʠʡ ʨʝʜʘʢʪʦʨ ʤʽʩʮʝʚʦʩʪʽ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ɺʽʥ ʪʘʢʦʞ ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʨʝʜʘʢʪʦʨʦʤ ʢʦʜʫ Monodevelop, 

ʪʘʢ ʱʦ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ, ʚʥʝʩʝʥʽ ʚ Monodevelop, ʧʨʦʟʦʨʦ ʢʦʤʧʽʣʶʶʪʴʩʷ 

ʢʦʤʧʽʣʷʪʦʨʘʤʠ Unity C # ʘʙʦ Javascript ʪʘ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ ʛʨʫ. ʇʦʤʠʣʢʠ 

ʢʦʤʧʽʣʷʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʽʢʥʽ ʢʦʥʩʦʣʽ Unity. 

ɺʽʟʫʘʣʽʟʘʮʽʷ Unity ʧʽʜʪʨʠʤʫʻ ʭʫʜʦʞʥʽ ʘʢʪʠʚʠ ʪʘ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ ʽʟ 3ds 

Max, Maya, Softimage, Blender, Modo, ZBrush, Cinema 4D, Cheetah 3D, Adobe 

Photoshop, Adobe Fireworks ʪʘ Algorithmic Substance. 

ʎʽ ʘʢʪʠʚʠ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʜʦ ʽʛʨʦʚʦʛʦ ʧʨʦʝʢʪʫ ʪʘ ʢʝʨʫʚʘʪʠ ʥʠʤʠ ʯʝʨʝʟ 

ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ Unity. Unity ʪʘʢʦʞ ʤʘʻ ʚʙʫʜʦʚʘʥʫ 
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ʧʽʜʪʨʠʤʢʫ ʬʽʟʠʯʥʦʛʦ ʜʚʠʛʫʥʘ PhysX ʚʽʜ Nvidia (ʢʦʣʠʰʥʴʦʛʦ Ageia) (ʩʪʘʥʦʤ 

ʥʘ Unity 3.0) ʟ ʜʦʜʘʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʢʘʥʠʥʠ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘ ʜʦʚʽʣʴʥʠʭ ʪʘ ʰʢʽʨʥʠʭ ʩʽʪʢʘʭ, ʪʦʚʩʪʠʭ ʧʨʦʤʝʥʷʭ ʪʘ ʰʘʨʘʭ 

ʢʦʣʽʟʽʡ. 3D-ʦʙ'ʻʢʪʠ, ʟʨʦʙʣʝʥʽ ʚ 3dsMax, ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʷʢ ʬʘʡʣʠ .max 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʝʢʪ ʘʙʦ ʝʢʩʧʦʨʪʫʡʪʝ ʾʭ ʚ Unity ʟʘ ʜʦʧʦʤʦʛʦʶ Autodesk 

.FBX ʘʙʦ ʽʥʰʠʭ ʟʘʛʘʣʴʥʠʭ ʬʦʨʤʘʪʽʚ. 

Unity3D Game Engine ī ʮʝ ʽʥʪʝʛʨʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʨʦʟʨʦʙʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʤʽʩʪʫ, ʪʘʢʦʛʦ ʷʢ ʚʽʜʝʦʽʛʨʠ, 

ʘʨʭʽʪʝʢʪʫʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ 3D-ʘʥʽʤʘʮʽʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʁʦʛʦ 

ʨʝʜʘʢʪʦʨ ʧʨʘʮʶʻ ʥʘ ʧʣʘʪʬʦʨʤʘʭ Windows ʽ Mac OS X. ʭʦʯʘ ʚʽʥ ʧʨʘʮʶʻ ʣʠʰʝ 

ʥʘ ʜʚʦʭ ʧʣʘʪʬʦʨʤʘʭ, ʚʽʥ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʜʦʜʘʪʢʠ ʜʣʷ ʜʝʢʽʣʴʢʦʭ 

ʧʣʘʪʬʦʨʤ, ʷʢʽ ʟʛʘʜʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ - Windows, Windows Phone, Mac 

OS X, iOS, Linux, Android, Web Player ʪʦʱʦ. ɺʩʝ, ʱʦ ʥʘʤ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʨʦʟʨʦʙʠʪʠ ʜʦʜʘʪʦʢ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ī ʮʝ ʢʦʤʧʣʝʢʪ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (SDK) ʜʣʷ ʥʴʦʛʦ. 

ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʩʴ ʬʫʥʢʮʽʦʥʘʣ Unity, ʧʦʪʨʽʙʝʥ ʦʙôʻʢʪ, 3D-

ʤʦʜʝʣʴ. ʆʜʥʘʢ ʜʣʷ ʧʦʙʫʜʦʚʠ 3D-ʤʦʜʝʣʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʘ ʨʠʥʢʫ ʻ 3 ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟ ʷʢʠʭ ʚʠ ʤʦʞʝʪʝ ʚʠʙʨʘʪʠ: 

 Blender  

 3Ds Max 

 Maya 

ʋʩʽ ʪʨʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʝʡ ʜʣʷ Unity. 

ʆʩʥʦʚʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʮʠʤʠ ʪʨʴʦʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ Blender ī ʮʝ 

ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʚʠʛʫʥ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, 3Ds Max ī ʮʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʘ Maya 

ʤʘʻ ʩʠʣʴʥʫ ʘʥʽʤʘʮʽʶ. 

ʉʧʽʣʴʥʦʪʘ ʢʘʞʝ, ʱʦ Blender ī ʮʝ ʩʢʣʘʜʥʠʡ ʜʚʠʛʫʥ, ʷʢʱʦ ʚʠ ʪʽʣʴʢʠ 

ʧʦʯʠʥʘʻʪʝ, ʦʜʥʘʢ ʚʽʥ ʙʝʟʢʦʰʪʦʚʥʠʡ, ʪʦʞ ʚʠ ʤʦʞʝʪʝ ʨʦʟʛʣʷʥʫʪʠ ʡʦʛʦ. 
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3D-ʧʨʦʛʨʘʤʠ Max ʽ Maya ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʥʘʜʪʦ ʜʦʨʦʛʠʤʠ ʜʣʷ 

ʧʦʯʘʪʢʽʚʮʽʚ ʘʙʦ ʷʢʱʦ ʚʠ ʬʨʽʣʘʥʩʝʨ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʛʝʥʪʩʪʚʘʤʠ ʘʙʦ ʚʽʜʦʤʠʤʠ ʭʫʜʦʞʥʠʢʘʤʠ 3D. 
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3 ʆʉʅʆɺʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼʀɿɸʁʅʋ ɻʈʀ 

 

3DS MAX ʚʢʣʶʯʘʻ ʙʘʛʘʪʠʡ ʥʘʙʽʨ ʛʥʫʯʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʰʦʢʣʘʩʥʠʭ ʜʠʟʘʡʥʽʚ ʟ ʧʦʚʥʠʤ ʭʫʜʦʞʥʽʤ ʢʦʥʪʨʦʣʝʤ: 

 ʩʪʚʦʨʶ ̒ʚʝʣʠʢʽ ʽʛʨʦʚʽ ʩʚʽʪʠ; 

 ʥʘʜʘ ̒ʚʠʩʦʢʦʷʢʽʩʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ; 

 ʜʝʪʘʣʴʥʦ ʤʦʜʝʣʶ ̒ʽʥʪʝʨôʻʨʠ ʪʘ ʧʨʝʜʤʝʪʠ; 

 ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʞʠʚʠʪʠ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʝʣʝʤʝʥʪʠ ʧʝʡʟʘʞʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʥʽʤʘʮʽʾ ʪʘ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. 

ʆʪʨʠʤʘʚʰʠ ʥʝʦʙʭʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ. ʄʦʜʝʣʽ ʪʘʢʦʞ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚ 3DS MAX. ʎʷ 

ʧʨʦʛʨʘʤʠ ʤʘʻ ʧʦʚʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʯʫʜʦʚʠʭ 

3D-ʤʦʜʝʣʝʡ. ɯʥʰʘ ʩʧʨʘʚʘ ī ʧʨʠʚʝʩʪʠ ʩʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʪʘ ʦʙôʻʢʪʠ ʚ ʨʫʭ. ɼʣʷ 

ʮʴʦʛʦ ʧʝʨʝʜ ʢʦʤʘʥʜʦʶ ʛʨʘʬʽʯʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʱʝ ʙʘʛʘʪʦ ʨʦʙʦʪʠ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʻ ʧʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ, ʥʘ ʷʢʽʡ ʙʫʜʝ ʙʘʟʫʚʘʪʠʩʷ 

ʘʥʽʤʘʮʽʷ. ɯʥʰʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʪʘʢʝʣʘʞ ʽ ʟʚʘʞʫʚʘʥʥʷ. ʎʽ ʢʨʦʢʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʘʪʫʨʘʣʴʥʦʾ ʪʘ ʨʝʘʣʽʩʪʠʯʥʦʾ ʘʥʽʤʘʮʽʾ. ʊʘʢʦʞ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʦʤ 

ʥʘʚ'ʷʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʨʫʭʠ ʘʢʪʦʨʽʚ ʥʘ ʚʠʙʨʘʥʠʭ ʤʦʜʝʣʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ Motion Capture, ʷʢʘ ʜʘʻ ʨʝʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʫʭʽʚ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʚʽʪʽ. Motion Builder, ʧʽʜʪʨʠʤʫʚʘʥʠʡ 3ds Max,ʻ ʽʜʝʘʣʴʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʻ ʝʢʩʧʦʨʪ ʫ ʛʨʘʬʽʯʥʠʡ ʜʚʠʞʦʢ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʤʦʜʝʣʝʡ 

ʫ ʥʴʦʤʫ. ɺʠʨʦʙʥʠʢʠ ʽʛʦʨ ʤʘʶʪʴ ʚʣʘʩʥʽ ʛʨʘʬʽʯʥʽ ʜʚʠʛʫʥʠ, ʘʣʝ ʻ ʪʘʢʦʞ ʙʘʛʘʪʦ 

ʢʦʤʧʘʥʽʡ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʜʚʠʛʫʥʠ ʷʢ ʧʨʦʜʫʢʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɻʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʽʟ ʩʘʤʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ʆʜʥʘʢ ʮʝ ʱʝ ʥʝ ʢʽʥʝʮʴ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ʛʨʠ. ɺʠʧʫʩʢʘʶʯʠ ʧʨʦʜʫʢʪ, ʘʨʤʽʷ 

ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʩʪʠʩʢʘʻʪʴʩʷ, ʱʦʙ ʚʠʷʚʠʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʧʦʤʠʣʦʢ ʧʝʨʝʜ 

ʧʨʝʤ'ʻʨʦʶ. ʊʘʢʦʞ ʧʽʩʣʷ ʧʨʝʤ'ʻʨʠ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʚʠʧʨʘʚʣʷʶʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ. 



24 

ʎʝ, ʟʚʠʯʘʡʥʦ, ʩʢʦʨʦʯʝʥʠʡ ʦʧʠʩ ʨʦʟʚʠʪʢʫ ʛʨʠ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʩʧʨʘʚʜʽ 

ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʠʡ ʽ ʩʢʣʘʜʥʽʰʠʡ, ʱʦ ʯʘʩʪʦ ʟʘʡʤʘʻ ʨʦʢʠ ʽ ʚʠʤʘʛʘʻ 

ʚʝʣʠʯʝʟʥʦʾ ʨʦʙʦʪʠ. 

3.1 ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʽ ʜʣʷ Unity 

ʅʝ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʜʚʠʛʫʥʘ ʚʠ ʤʦʜʝʣʶʻʪʝ; ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

3D-ʤʦʜʝʣʝʡ ʦʜʥʘʢʦʚʠʡ. ʆʜʥʘʢ ʩʧʦʩʽʙ ʨʦʙʦʪʠ ʟ ʤʦʜʝʣʷʤʠ ʚ ʨʽʟʥʠʭ ʜʚʠʛʫʥʘʭ 

ʨʽʟʥʠʪʴʩʷ. 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʠ ʤʦʜʝʣʶʻʪʝ ʜʣʷ Unity, ʚʘʤ ʜʦʚʝʜʝʪʴʩʷ 

ʧʨʦʡʪʠ ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʥʚʝʻʨ 3D-ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ.5). 

 

 

 

ʈʠʩʫʥʦʢ 5 ï ʇʨʠʢʣʘʜ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʚ Unity 

3.2 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ 

3D-ʤʦʜʝʣʶʚʘʥʥʷ ī ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʪʘ ʮʠʬʨʦʚʦʛʦ 

ʧʦʜʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʯʠ ʚʠʛʘʜʘʥʦʛʦ ʦʙôʻʢʪʘ. 3D-ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʨʽʟʴ ʫ ʢʽʥʝʤʘʪʦʛʨʘʬʽʾ, ʽʛʨʘʭ, ʨʦʟʨʦʙʮʽ ʜʦʜʘʪʢʽʚ, 

ʘʨʭʽʪʝʢʪʫʨʽ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ, ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʽ, ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʨʦʜʫʢʪʽʚ, ʧʨʦʜʘʞʘʭ ʪʘ ʧʨʝʟʝʥʪʘʮʽʷʭ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ 3D-ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʠʥ ʽʟ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʷʢ Blender, 3Ds Max ʘʙʦ Maya. ɺʠ ʤʦʞʝʪʝ ʩʪʚʦʨʠʪʠ 3D-ʤʦʜʝʣʴ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ: 
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 ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʨʦʙʢʠ ī ʮʝ ʪʝʭʥʽʢʘ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʣʠ 

ʚʠ ʙʝʨʝʪʝ ʧʨʦʩʪʫ ʬʽʛʫʨʫ, ʥʘʧʨʠʢʣʘʜ ʢʫʙ, ʮʠʣʽʥʜʨ ʘʙʦ ʢʫʣʶ, ʷʢ 

ʚʠʭʽʜʥʫ ʪʦʯʢʫ ʽ ʧʨʘʮʶʻʪʝ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʢʠ ʤʦʜʝʣʴ ʥʝ 

ʙʫʜʝ ʟʘʚʝʨʰʝʥʘ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʬʽʛʫʨ ʷʢ ʙʫʜʽʚʝʣʴʥʠʭ ʙʣʦʢʽʚ ī 

ʮʝ ʭʦʨʦʰʠʡ ʩʧʦʩʽʙ ʟʨʦʙʠʪʠ ʚʘʰʫ ʨʦʙʦʪʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʪʘ 

ʟʨʦʟʫʤʽʣʦʶ. 

 ʤʦʜʝʣʶʚʘʥʥʷ NURBS (ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʘʮʽʦʥʘʣʴʥʠʡ ʙʘʟʠʩʥʠʡ 

ʩʧʣʘʡʥ) ī ʮʝ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʛʝʥʝʨʫʻ ʪʘ 

ʧʨʝʜʩʪʘʚʣʷʻ ʢʨʠʚʽ ʪʘ ʧʦʚʝʨʭʥʽ; ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʶʚʘʥʥʷ NURBS 

ʜʦʧʦʤʘʛʘʻ ʭʫʜʦʞʥʠʢʘʤ 3D ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢ ʟʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʨʠʚʠʭ; 3D-ʭʫʜʦʞʥʠʢ ʤʦʞʝ ʤʘʣʶʚʘʪʠ ʰʦʨʩʪʢʽ ʣʽʥʽʾ, ʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʻ ʧʣʘʚʥʽ ʬʽʛʫʨʠ; ʥʘʩʪʫʧʥʠʡ ʤʝʪʦʜ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ 

ʤʦʜʝʣʝʡ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʦʨʤ ʦʙôʻʢʪʘ. 

3.3 ʊʝʭʥʽʢʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʽʛʨʘʭ  

ʊʝʭʥʽʢʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʚʠʜʽʚ: 

 ʮʠʬʨʦʚʝ ʣʽʧʣʝʥʥʷ ī ʮʝ ʪʝʭʥʽʢʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʣʠ ʭʫʜʦʞʥʠʢ 3D 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʠʬʨʦʚʠʡ ʧʝʥʟʝʣʴ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʦʙôʻʢʪʦʤ 3D 

(ʧʨʦʮʝʩ ʩʭʦʞʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʘʣʝ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʭʫʜʦʞʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʜʘʢʪʦʨ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʙʦʪʠ ʟ ʮʠʬʨʦʚʠʤ ʦʙôʻʢʪʦʤ); ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʦ, ʦʜʥʘʢ ʚʽʥ ʪʘʢʦʞ ʨʦʙʠʪʴ 

ʤʦʜʝʣʽ ʜʫʞʝ ʙʘʛʘʪʦʛʨʘʥʥʠʤʠ ʪʘ ʚʘʞʢʠʤʠ, ʪʘʢ ʱʦ ʧʦʪʨʽʙʥʘ ʧʦʜʘʣʴʰʘ 

ʦʧʪʠʤʽʟʘʮʽʷ; 

 ʧʨʦʮʝʜʫʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ī ʮʝ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʣʠ 3D-

ʭʫʜʦʞʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʪʝʤʘʪʠʯʥʽ ʬʦʨʤʫʣʠ, ʘʣʛʦʨʠʪʤʠ ʪʘ ʥʘʙʦʨʠ 

ʧʨʘʚʠʣ ʜʣʷ ʧʦʙʫʜʦʚʠ 3D-ʤʦʜʝʣʝʡ ʘʙʦ ʩʝʨʝʜʦʚʠʱ; ʧʨʦʮʝʜʫʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʚʠʧʘʜʢʦʚʠʤʠ ʜʝʪʘʣʷʤʠ ʦʙ'ʻʢʪʽʚ, 

ʪʘʢʠʤʠ ʷʢ ʜʝʨʝʚʘ, ʧʝʡʟʘʞʽ, ʛʦʨʠ, ʚʦʛʦʥʴ, ʚʦʜʘ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ; 



26 

 ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ī ʮʝ ʥʦʚʠʡ 

ʩʧʦʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʽʟ 

ʟʦʙʨʘʞʝʥʴ (ʝʢʩʧʝʨʪ ʨʦʙʠʪʴ 360Á ʬʦʪʦʛʨʘʬʽʾ ʦʙôʻʢʪʘ, ʘ ʧʦʪʽʤ 

ʟʘʚʘʥʪʘʞʫʻ ʾʭ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʛʝʥʝʨʫʻ ʤʦʜʝʣʴ, 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʚʦʨʶʻ 3D-ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ, 

ʯʠʤ ʯʠʩʪʽʰʽ ʟʥʽʤʢʠ, ʪʠʤ ʯʠʩʪʽʰʦʶ ʻ ʤʦʜʝʣʴ, ʯʘʩʪʦ ʤʦʜʝʣʴ ʚʠʤʘʛʘʻ 

ʧʦʜʘʣʴʰʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʪʘ ʨʝʪʦʧʦʣʦʛʽʾ, ʱʦʙ ʟʨʦʙʠʪʠ ʾʾ ʚʽʟʫʘʣʴʥʦ 

ʧʨʠʚʘʙʣʠʚʦʶ, ʛʣʘʜʢʦʶ ʪʘ ʟʨʫʯʥʦʶ ʚ ʨʦʙʦʪʽ). 

3.3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʪʦʧʦʣʦʛʽ ʾ

ʈʝʪʦʧʦʣʦʛʽʷ ī ʮʝ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʦʣʽʛʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʫ 

ʥʠʟʴʢʦʧʦʣʽʛʦʥʘʣʴʥʽ. ʎʝʡ ʢʨʦʢ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ 

ʧʦʩʪʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʩʪʠʪʠ ʨʦʙʦʪʫ ʟ ʤʦʜʝʣʷʤʠ ʚ Unity. 

ʈʝʪʦʧʦʣʦʛʽʷ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʘʛʘʪʦʢʫʪʥʠʢʽʚ, ʱʦʙ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʦʜʝʣʴ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʽʛʦʨ, ʜʦʜʘʪʢʽʚ, ʽʛʦʨ ʜʣʷ ʇʂ ʘʙʦ AR/VR 

ʜʦʜʘʪʢʽʚ. 

ʍʫʜʦʞʥʠʢ ʤʦʞʝ ʚʨʫʯʥʫ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʩʽʪʢʫ ʥʘʜ ʽʩʥʫʶʯʦʶ ʤʦʜʝʣʣʶ 

ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʽ ʘʙʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʨʝʪʦʧʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ Maya, ZBrush ʘʙʦ 3D-Coat. 

3.3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʋʌ-ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʋʌ-ʚʽʜʦʙʨʘʞʝʥʥʷ ī ʮʝ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 2D-ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʶ 3D-ʤʦʜʝʣʽ ʜʣʷ ʪʝʢʩʪʫʨʫʚʘʥʥʷ (ʨʠʩ. 6). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʭʫʜʦʞʥʠʢ 

ʙʝʨʝ 3D-ʤʦʜʝʣʴ, ʨʦʟʛʦʨʪʘʻ ʾʾ ʽ ʩʪʚʦʨʶʻ 2D-ʟʦʙʨʘʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʣʝʛʰʝ 

ʤʘʣʶʚʘʪʠ ʪʝʢʩʪʫʨʠ. 

ʋʌ-ʨʦʟʛʦʨʪʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦ ʪʦʛʦ, ʷʢ ʚʠ ʟʘʩʪʦʩʫʻʪʝ ʪʝʢʩʪʫʨʫ 

ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʤʦʜʝʣʽ, ʱʦʙ ʧʦʚʽʜʦʤʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ, 

ʦʙʝʨʪʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙ ʪʝʢʩʪʫʨʠ. ʋʌ-ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʦ 

ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʥʘʚʠʯʦʢ 

ʭʫʜʦʞʥʠʢʘ. 
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ʈʠʩʫʥʦʢ 6ï ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʋʌ-ʨʦʟʛʦʨʪʘʥʥʷ 

ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʋʌ-ʚʽʜʦʙʨʘʞʝʥʥʷ ʻ 

Roadkill, Ultimate Unwrap 3D ʪʘ ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ ʋʌ-ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚ 

Blender ʘʙʦ Maya. 

3.3.3 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʝʣʘʞʫ 

ʊʘʢʝʣʘʞ ï ʮʝ ʤʝʪʦʜ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʜʘʚʘʥʥʷ ʢʽʩʪʦʢ ʜʦ 3D-

ʧʝʨʩʦʥʘʞʘ ʘʙʦ ʦʙôʻʢʪʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʠʭ ʪʘ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʜʣʷ ʘʥʽʤʘʮʽʾ 

(ʨʠʩ. 7). 

ʄʝʪʦʜ ʪʘʢʝʣʘʞʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʨʽʟʴ, ʚʽʜ ʘʥʽʤʘʮʽʾ ʦʙʣʠʯʯʷ 

ʧʝʨʩʦʥʘʞʘ ʜʦ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʘʚʪʦʤʦʙʽʣʷ. ʉʪʚʦʨʶʶʯʠ ʮʠʬʨʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʩʢʝʣʝʪʘ ʦʙôʻʢʪʘ, ʤʦʞʥʘ ʣʝʛʢʦ ʥʠʤ ʢʝʨʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʟʠ 

ʧʦʩʪʨʽʣʫ, ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʡʥʦʛʦ ʬʽʣʴʤʫ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʚ ʛʨʽ. 
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ʈʠʩʫʥʦʢ 7ï ʊʘʢʝʣʘʞ 

ʆʜʥʘʢ ʮʠʬʨʦʚʠʡ ʩʢʝʣʝʪ ʥʝ ʨʫʭʘʪʠʤʝʪʴʩʷ ʟ ñʤôʷʩʦʤò, ʷʢʱʦ ʥʝ 

ʧʨʠʚôʷʞʟʘʪʠ ʡʦʛʦ ʜʦ ʩʪʚʦʨʝʥʦʾ ʩʽʪʢʠ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʝʥ ʤʝʪʦʜ, ʷʢʠʡ 

ʥʘʟʠʚʘʻʪʴʩʷ ʟʥʷʪʪʷ ʰʢʽʨʠ. 

3.3.4 ʆʧʠʩ ʰʢʽʨʫʚʘʥʥʷ 

ʆʯʠʱʝʥʥʷ ʧʦʚôʷʟʫʻ 3D-ʩʽʪʢʫ ʟ ʢʽʩʪʢʘʤʠ (ʪʘʢʝʣʘʞ), ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ 

ʧʝʨʝʤʽʱʘʪʠ ʚʝʨʰʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ ʤʦʜʝʣʴ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ 

ʘʥʽʤʘʮʽʾ. 

ʇʨʘʚʠʣʴʥʘ ʦʙʨʦʙʢʘ ʰʢʽʨʠ ʜʫʞʝ ʚʘʞʣʠʚʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʩʪʚʦʨʠʪʠ ʧʣʘʚʥʫ ʘʥʽʤʘʮʽʶ ʽ ʛʘʨʘʥʪʫʻ, ʱʦ ʚʘʰʽ ʥʦʛʠ ʥʝ ʟʘʪʷʛʫʶʪʴʩʷ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʤʘʥʽʧʫʣʶʚʘʪʠ ʦʯʠʤʘ ʧʝʨʩʦʥʘʞʘ (ʨʠʩ. 8).  

ʐʢʽʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʫ ʜʝʬʦʨʤʘʮʽʶ ʤʦʜʝʣʽ. ʐʢʽʨʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʬʫʥʢʮʽʾ, ʪʘʢʽ ʷʢ Smooth Bind 

ʫ Maya. 
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ʈʠʩʫʥʦʢ 8ï ʇʨʠʢʣʘʜ ʰʢʽʨʫʚʘʥʥʷ 

3.3.5 ʆʧʠʩ ʪʝʢʩʪʫʨʫʚʘʥʥʷ 

ʊʝʢʩʪʫʨʫʚʘʥʥʷ ï ʮʝ ʟʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ. 9). 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʢʩʪʫʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʬʘʢʪʫʨ ʭʫʜʦʞʥʠʢ ʧʦʚʠʥʝʥ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʤʦʜʝʣʴ ʙʫʣʘ 

ʩʬʘʣʴʩʠʬʽʢʦʚʘʥʘ, ʦʙʨʦʙʣʝʥʘ ʰʢʽʨʦʶ, ʨʝʪʦʧʦʣʦʛʽʟʦʚʘʥʘ ʪʘ ʫʩʧʽʰʥʦ ʥʘʥʝʩʝʥʘ 

ʥʘ ʋʌ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʤʝʪʦʜʠ ʪʝʢʩʪʫʨʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʙʘʛʘʪʦʪʝʢʩʪʫʨʫʚʘʥʥʷ, 

ʢʘʨʪʠ ʤʘʧ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʩʦʪʠ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, ʥʦʨʤʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʟʝʨʢʘʣ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʢʣʶʟʽʾ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʠʛʦʣʦʤʰʣʠʚʦʾ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʦʾ ʘʙʦ ʤʫʣʴʪʠʧʣʽʢʘʮʽʡʥʦʾ ʛʨʘʬʽʢʠ, ʷʢʫ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʚ ʜʦʜʘʪʢʘʭ ʪʘ ʽʛʨʘʭ ʩʴʦʛʦʜʥʽ.  
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ʈʠʩʫʥʦʢ 9 ï ʇʨʠʢʣʘʜ ʪʝʢʩʪʫʨʫʚʘʥʥʷ 

ʊʝʢʩʪʫʨʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʚ Substance Painter, BodyPaint 3D, 

Zbrush, Mudbox, 3D-Coat ʘʙʦ ʽʥʰʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʭʫʜʦʞʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʪʘ ʢʣʘʩʥʽ ʪʝʢʩʪʫʨʠ ʤʦʜʝʣʽ. 

3.4 ʈʦʙʦʪʘ ʟ ʤʦʜʝʣʷʤʠ ʚ Unity 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ  ̒ʤʦʞʣʠʚʽʩʪʴ ʪʨʠʚʠʤʽʨʥʦ ʤʦʜʝʣʶʚʘʪʠ ʚ 

Unity ʟʘ ʜʦʧʦʤʦʛʦʶ ProBuilder, ʚʩʝ-ʪʘʢʠ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʪʘ ʩʢʣʘʜʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʥʘʩʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʠʤ ʥʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ, ʘʣʝ 

ʚ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʜʫʞʝ ʟʜʦʨʦʚʦ ʚʞʝ ʙʫʪʠ ʟʥʘʡʦʤʠʤ ʟ ʧʨʦʬʝʩʽʡʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʇʦʚʥʠʡ ʦʧʠʩ ʟ ʨʦʙʦʪʠ ʟ ʤʦʜʝʣʷʤʠ ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʚ ʧʦʩʽʙʥʠʢʘʭ Unity.  

3.5 ɯʤʧʦʨʪ ʦʙôʻʢʪʽʚ ʽʟ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ 

ɯʤʧʦʨʪ ʘʢʪʠʚʽʚ ʚ Unity ʧʨʦʩʪʽʰʠʡ, ʥʽʞ ʟʜʘʻʪʴʩʷ. ʇʨʦʩʪʦ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ 

ʧʘʧʢʫ ʚ ʨʝʜʘʢʪʦʨʽ Unity ʽ ʧʝʨʝʪʷʛʥʫʪʠ ʪʫʜʠ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʤʦʞʝʪʝ ʧʦʯʘʪʠ ʧʨʘʮʶʚʘʪʠ ʟ ʘʢʪʠʚʘʤʠ ʚ Unity ʽ ʨʦʙʠʪʠ ʪʘʢʽ ʨʝʯʽ: 

 ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʠʩʥʝʥʥʷ ʩʽʪʢʠ, ʦʧʪʠʤʽʟʘʮʽʶ ʩʽʪʢʠ, ʟʙʝʨʝʞʝʥʥʷ 

ʢʚʘʜʨʘʪʠʢʽʚ, ʬʦʨʤʘʪ ʽʥʜʝʢʩʫ, ʟʚʘʨʶʚʘʥʥʷ ʚʝʨʰʠʥ, ʱʦʙ ʟʤʝʥʰʠʪʠ 
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ʨʝʩʫʨʩʠ ʪʘ ʟʘʦʱʘʜʠʪʠ ʧʘʤôʷʪʴ, ʱʦ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʽ 

ʥʘʩʪʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ; 

 ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʙʝʨʝʛʘʥʥʷ ʽʻʨʘʨʭʽʡ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʘʥʽʤʘʮʽʡʥʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʜʝʣʽ; 

 ʽʤʧʦʨʪ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʢʩʪʫʨ; 

 ʨʦʙʦʪʘ ʟ ʧʦʚʥʦʮʽʥʥʠʤ 3D, ʦʨʪʦʛʨʘʬʽʯʥʠʤʠ 3D-ʩʮʝʥʘʤʠ ʘʙʦ 2D ʟ 3D 

ʛʨʘʬʽʢʦʶ. 

Unity ʜʦʟʚʦʣʷʻ ʧʦ-ʨʽʟʥʦʤʫ ʧʨʘʮʶʚʘʪʠ ʟ ʤʦʜʝʣʷʤʠ ʪʘ ʜʦʩʷʛʘʪʠ ʯʫʜʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʙʫʜʦʚʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʽʜ ʜʦʩʚʽʜʯʝʥʦʛʦ 

ʨʦʟʨʦʙʥʠʢʘ Unity ʪʘ 3D-ʭʫʜʦʞʥʠʢʘ. 

3.6 ɺʙʫʜʦʚʘʥʘ ʧʽʜʪʨʠʤʢʘ Unity 3ds Max. 

ʂʦʣʠ ʚʧʝʨʰʝ ʧʨʘʮʶʻ  hʟ Unity, ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʚʨʘʞʘʻ, ʻ 

ʪʚʝʨʜʞʝʥʥʷ, ʱʦ Unity ʤʦʞʝ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʣʘʩʥʽ ʬʘʡʣʠ 3ds Max. ʎʝ ʟʜʘʻʪʴʩʷ 

ʥʝʟʜʽʡʩʥʝʥʦʶ ʤʨʽʻʶ ʜʣʷ ʭʫʜʦʞʥʠʢʽʚ, ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʟʜʘʻʪʴʩʷ, ʱʦ ʮʝ ʯʫʜʦʚʦ 

ʧʨʘʮʶʻ. 

ʊʝ, ʱʦ ʨʦʙʠʪʴ Unity ʧʨʠ ʽʤʧʦʨʪʽ ʬʘʡʣʫ 3ds Max, ï ʮʝ ʝʢʩʧʦʨʪ FBX ʟ 

Max ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ. ʆʪʞʝ, ʢʦʞʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ ʥʝʦʙʭʽʥʦ ʦʥʦʚʠʪʠ ʜʝʨʝʚʦ 

ʘʢʪʠʚʽʚ ʫ Unity, ʚʽʥ ʨʦʙʠʪʴ ʜʠʥʘʤʽʯʥʠʡ ʚʠʢʣʠʢ 3ds Max, ʱʦʙ ʟʤʫʩʠʪʠ ʡʦʛʦ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʚʩʽ ʬʘʡʣʠ 3ds Max ʫ FBX, ʘ ʧʦʪʽʤ ʟʘʚʘʥʪʘʞʫʻ ʬʘʡʣʠ FBX ʫ 

Unity. ɿʘʨʘʟ ʮʝ ʚʩʝ ʯʫʜʦʚʦ ʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ (ʟʦʢʨʝʤʘ, ʜʣʷ ʢʦʤʘʥʜ ʟ ʦʜʥʠʤ 

ʨʦʟʨʦʙʥʠʢʦʤ), ʧʨʘʮʶʻ ʷʢ ʤʨʽʷ. 

ɺʠʢʦʥʘʚʝʮʴ ʩʪʚʦʨʶʻ ʥʦʚʫ 3d-ʤʦʜʝʣʴ ʫ 3ds Max, ʟʙʝʨʽʛʘʻ ʚʣʘʩʥʠʡ ʬʘʡʣ 

.max ʫ ʢʘʪʘʣʦʟʽ Assets / Resources ʧʨʦʝʢʪʫ Unity. Unity ʧʣʘʚʥʦ ʟʘʚʘʥʪʘʞʫʻ 

ʡʦʛʦ ʥʘ ʨʦʙʦʯʫ ʩʪʘʥʮʽʶ ʭʫʜʦʞʥʠʢʘ, ʚʽʥ ʧʨʦʚʦʜʠʪʴ ʛʦʜʠʥʠ ʯʘʩʫ, ʙʫʜʫʶʯʠ 

ʚʠʛʘʜʣʠʚʫ ʩʮʝʥʫ, ʟʘʩʝʣʷʶʯʠ ʾʾ, ʦʩʚʽʪʣʶʶʯʠ ʽ ʪ. ʜ. 

3D Max ī ʮʝ ʩʧʝʮʠʬʽʯʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, 

ʘʥʽʤʘʮʽʾ, ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʨʝʥʜʝʨʠʥʛʫ, ʽ ʩʘʤʝ ʮʽ ʧʦʪʫʞʥʽ ʧʨʦʛʨʘʤʠ ʜʠʟʘʡʥʝʨʠ 

ʧʨʦʧʦʥʫʶʪʴ ʚʙʫʜʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 3D-ʘʥʽʤʘʮʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʤʧʦʟʠʮʽʾ ʪʘ 

ʨʝʥʜʝʨʠʥʛʫ ʰʚʠʜʢʦ ʧʨʠʤʥʦʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʢ ʜʠʟʘʡʥʝʨʽʚ, ʪʘʢ ʽ 
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ʭʫʜʦʞʥʠʢʽʚ, ʽ ʮʝ ʪʝ, ʱʦ ʚʩʽ ʾʭ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʘʣʝ ʨʽʟʥʽ ʚʝʨʩʽʾ ʮʠʭ ʧʨʦʛʨʘʤ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʝʷʢʽ ʚʢʣʶʯʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʚʽʜʝʦʽʛʦʨ, 

ʛʨʘʬʽʯʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʟ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ;ʪʦʜʽ ʷʢ ʽʥʰʽ ʚʝʨʩʽʾ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʘʨʭʽʪʝʢʪʦʨʽʚ, ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʽʥʞʝʥʝʨʽʚ ʪʘ ʤʽʩʪʷʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʬʫʥʢʮʽʾ ʜʣʷ ʮʠʭ ʛʨʫʧ. ɸʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʚʩʽ ʚʝʨʩʽʾ ʚʢʣʶʯʘʶʪʴ ʧʦʪʫʞʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʠʟʘʡʥʫ, ʘʥʽʤʘʮʽʾ ʪʘ ʨʝʥʜʝʨʠʥʛʫ, ʷʢʽ ʚʠʚʝʜʫʪʴ ʨʽʟʥʽ ʪʚʦʨʠ ʥʘ 

ʽʥʰʠʡ ʨʽʚʝʥʴ. 

3.7 ɺʙʫʜʦʚʘʥʘ ʧʽʜʪʨʠʤʢʘ ʟ ɹɼ. 

ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʯʝʡ ʚ ʛʨʽ - ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʘʥʠʭ: ʥʘʣʘʰʪʫʚʘʥʴ ʽ ʽʛʨʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʂʦʣʠʩʴ ʛʨʠ ʙʫʣʠ 

ʢʦʨʦʪʢʠʤʠ, ʽ ʟʙʝʨʽʛʘʪʠ ʪʘʤ ʙʫʣʦ ʦʩʦʙʣʠʚʦ ʥʽʯʦʛʦ. ʋ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘ 

ʟʘʧʠʩʫʚʘʣʘ ʥʘʡʚʠʱʠʡ ʙʘʣ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʨʝʡʪʠʥʛʫ, ʘʣʝ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʽʤʢʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ. 

ɿʘʨʘʟ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʪʦʥʥʠ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʝʩ ʽ ʩʪʘʪʠʩʪʠʢʫ 

ʛʨʘʚʮʷ. ʎʷ ʧʦʪʨʝʙʘ ʘʢʪʫʘʣʴʥʘ ʷʢ ʜʣʷ ʽʛʦʨ ʟ ʚʝʣʠʯʝʟʥʠʤ ʚʽʜʢʨʠʪʠʤ ʩʚʽʪʦʤ, ʪʘʢ ʽ 

ʜʣʷ ʧʨʦʩʪʠʭ ʣʽʥʽʡʥʠʭ ʧʨʠʛʦʜ. ʅʘʡʯʘʩʪʽʰʝ ʧʦʪʨʽʙʥʦ ʢʽʣʴʢʘ ʩʝʩʽʡ, ʱʦʙ 

ʟʘʚʝʨʰʠʪʠ ʛʨʫ, ʟʥʘʯʠʪʴ, ʧʦʪʨʽʙʝʥ ʩʧʦʩʽʙ ʟʙʝʨʝʛʪʠʩʷ ʽ ʧʦʚʝʨʥʫʪʠʩʷ ʧʽʟʥʽʰʝ ʜʦ 

ʪʦʛʦ ʞ ʤʦʤʝʥʪʫ. ʅʘʚʽʪʴ ʜʣʷ ʧʨʦʩʪʠʭ ʢʦʨʦʪʢʠʭ ʽʛʦʨ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ 

ʟʘʧʠʩʫʚʘʪʠ ʷʢʫʩʴ ʽʥʬʦʨʤʘʮʽʶ. 

SQLite ī ʢʦʤʧʘʢʪʥʘ ʚʙʫʜʦʚʘʥʘ ʨʝʣʷʮʽʡʥʘ ʉʋɹɼ, ʷʢʘ ʻ ʜʦʩʠʪʴ ʪʘʢʠ 

ʧʦʧʫʣʷʨʥʦʶ. ɺʘʞʣʠʚʠʡ ʧʣʶʩ SQLite - ʮʝ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʟ ʮʴʦʛʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ SQLite ʜʣʷ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ. SQLite ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʣʠ ʧʦʪʨʽʙʥʘ ʰʚʠʜʢʽʩʪʴ ʽ ʢʦʤʧʘʢʪʥʽʩʪʴ, ʟ ʮʴʦʛʦ, ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʧʨʦʙʣʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚʠʨʽʰʠʪʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʾ 

ʉʋɹɼ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ɹɼ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʠʭ 

ʫʪʠʣʽʪ ʽ ʧʣʘʛʽʥʽʚ, ʦʩʦʙʠʩʪʦ ʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ DB Browser (SQLite), ʪ.ʢ ʚʽʥ 
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ʧʨʦʩʪʦʪʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ SQLite ʤʦʞʥʘ ʩʧʦʢʽʡʥʦ 

ʩʪʚʦʨʠʪʠ ʪʘʙʣʠʮʽ, ʟʨʦʙʠʪʠ ʤʽʞ ʥʠʤʠ ʟʚ'ʷʟʢʫ ʽ ʟʘʧʦʚʥʠʪʠ ʾʭ ʜʘʥʠʤʠ ʥʝ 

ʚʜʘʶʯʠʩʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ SQL. SQLite ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʨʘʙʦʪʘʪʴ ʠʟ Unity.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚ Assets / StreamingAssets ʧʨʦʝʢʪʫ (db.bytes, 

ʪʘʢ ʷʢ Unity ʨʦʟʫʤʽʻ ʪʽʣʴʢʠ * .bytes ʜʣʷ ʙʘʟ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʘʤʝ ʮʝ ʨʦʟʰʠʨʝʥʥʷ). ɼʣʷ ʧʨʠʢʣʘʜʫ ʩʪʚʦʨʝʥʘ ɹɼ ʟ ʥʘʩʪʫʧʥʠʤʠ ʪʘʙʣʠʮʷʤʠ: 

 ʪʘʙʣʠʮʷ çNameè, ʷʢʘ ʦʧʠʩʫʻ ʩʫʪʥʽʩʪʴ ʛʨʘʚʮʷ: 

 
CREATE TABLE "Name" (  
  " I d" INTEGER NOT NULL, 
  " Name" TEXT NOT NULL, 
  PRIMARY KEY("I d")  
);  
 

 ʪʘʙʣʠʮʷ çLevelè, ʷʢʘ ʦʧʠʩʫʻ ʩʫʪʥʽʩʪʴ ʨʽʚʥʷ ʛʨʠ: 

 
CREATE TABLE "Level " (  
  " I d" INTEGER NOT NULL, 
  " Level " TEXT NOT NULL,  
  PRIMARY KEY("I d")  
);  

 

 ʪʘʙʣʠʮʷ çTimeè, ʷʢʘ ʦʧʠʩʫʻ ʩʫʪʥʽʩʪʴ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ: 

 

CREATE TABLE "Time" (  
  " I d" INTEGER NOT NULL, 
  " Time" TEXT NOT NULL,  
  PRIMARY KEY("I d")  
);  
 

 ʪʘʙʣʠʮ ̫çGameè, ʷʢʘ ʚʚʝʜʝʥʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ɹɼ 
 

CREATE TABLE " Game " (  
 "id"  INTEGER NOT NULL,  
 PRIMARY KEY("id"),  
 FOREIGN KEY("I d_Name") REFERENCES "Name"(" I d")  
 FOREIGN KEY("I d_Level ") REFERENCES "Level "(" I d")  
 FOREIGN KEY("I d_Time") REFERENCES "Time"(" I d")  
 
);  

 

ɼʣʷ ʨʦʙʦʪʠ ʟ ɹɼ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʰʣʷʭ ʜʦ ʥʝʾ, ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ 

ʩʪʘʪʠʯʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ, ʷʢʠʡ ʷʢʨʘʟ ʽ ʙʫʜʝ ʦʪʨʠʤʫʚʘʪʠ ʰʣʷʭ ʜʦ ɹɼ 
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static Game()  

{  

DBPath = GetDatabasePath(); } /  

ƳƳ ˱ÓÕÍÍÁÒÙ˲ Ƞɠəɔɢɒɫɒɗɤ ɡɥɤɮ ɜ ȟȢƚ ȣɣɝɚ ɗɸ ɟɗɤ ɔ ɟɥɘɟɠɛ ɡɒɡɜɗ ɟɒ 

ȞɟɖɢɠɚɖɗƗ ɤɠ ɜɠɡɚɢɥɗɤ ɗɸ ɣ ɚɣɧɠɖɟɠɕɠ ÁÐË ɦɒɛɝɒƚ ˱ƳÓÕÍÍÁÒÙ˲  

private static string GetDatabase Path()  

 

{  

#if UNITY_EDITOR  

 return Path.Combine(Application.streamingAssetsPath, fileName);  

#if UNITY_STANDALONE  

string filePath = Path.Combine(Application.dataPath, fileName);  

if(!File.Exists(filePath)) UnpackDatabase(filePath);  

 return filePath;  

#elif UNITY_ANDROID  

string filePath = Path.Combine(Application.persistentDataPath, 

fileName);  

 if(!File.Exists(filePath)) UnpackDatabase(filePath);  

return filePath; #endif  

}  

 

ƳƳƳ ˱ÓÕÍÍÁÒÙ˲ Ȯɒɣɡɒɜɠɔɭɔɒɗɤ ɓɒəɥ ɖɒɟɟɭɧ ɔ ɥɜɒəɒɟɟɭɛ ɡɥɤɮƚ ˱ƳÓÕÍÍÁÒÙ˲  

/// <par ÁÍ ÎÁÍÅˮʏÔÏ0ÁÔÈʏ˲ ȭɥɤɮ ɔ ɜɠɤɠɢɭɛ ɟɥɘɟɠ ɢɒɣɡɒɜɠɔɒɤɮ ɓɒəɥ 

ɖɒɟɟɭɧƚ ˱ƳÐÁÒÁÍ˲  

 

private static void UnpackDatabase(string toPath)  

 

{  

string fromPath = Path.Combine(Application.streamingAssetsPath, 

fileName);  

 

WWW reader = new WWW(fromPath);  

while (!reader.i sDone) { }  

 

File.WriteAllBytes(toPath, reader.bytes);  

}  

 

ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ī ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ ʙʽʣʴʰʦʩʪʽ ʽʛʦʨ, ʟʘ ʚʠʥʷʪʢʦʤ ʣʠʰʝ 

ʜʝʷʢʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʥʷʪʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʽʛʨʠ ʟ ʜʫʞʝ ʢʦʨʦʪʢʠʤʠ ʽʛʨʦʚʠʤʠ 

ʩʝʩʽʷʤʠ ʘʙʦ ʤʝʭʘʥʽʢʦʶ ʧʝʨʤʘʥʝʥʪʥʦʾ ʩʤʝʨʪʽ, ʚ ʷʢʽʡ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʧʨʦʛʨʘʰʫ 

ʚʩʷ ʛʨʘ ʩʢʠʜʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʦʢ). 

ʇʘʤ'ʷʪʘʡʪʝ ʧʨʦ ʪʝ, ʱʦ PlayerPrefs ī ʮʝ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʟʙʝʨʝʛʪʠ 

ʥʘʩʪʨʦʡʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʣʝ ʡʦʛʦ ʥʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
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ʟʘʧʠʩʫ ʚʘʞʣʠʚʠʭ ʽʛʨʦʚʠʭ ʜʘʥʠʭ. ʉʝʨʽʘʣʽʟʘʮʠʷ ʽ ʟʘʧʠʩ ʚ ʬʘʡʣ ī ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʡ ʰʣʷʭ, ʘʣʝ ʚʽʥ ʜʘʻ ʚʘʤ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʽ ʙʝʟʧʝʢʫ. 

ʗʢʽ ʩʘʤʝ ʜʘʥʽ ʟʙʝʨʽʛʘʪʠ ʽ ʷʢʠʤ ʩʧʦʩʦʙʦʤ ī ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʝʢʪʫ. 



36 

4 ʆʇʀʉ ʇʈʆɻʈɸʄʅʆɰ ʏɸʉʊʀʅʀ 

 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʛʨʠ çʃɸɹɯʈʀʅʊè. ɺ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʬʝʡʩʫ ʚʠʙʨʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ 3D MAX . 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʛʨʠ: ʥʘʡʪʠ ʚʽʨʥʠʡ ʚʠʭʽʜ ʜʣʷ ʢʫʣʴʢʠ. 

ɺ ʨʘʤʢʘʭ ʛʨʠ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʨʫʭʫ ʢʫʣʴʢʠ: 

ï ʧʨʠ ʥʝʚʽʨʥʦʤʫ ʚʠʙʦʨʽ ʰʣʷʭʫ ʢʫʣʴʢʘ ʧʦʪʨʘʧʣʷʻ ʚ ʜʽʨʫ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʨʘ ʟʘʢʽʥʯʫʻʪʴʩʷ; 

ï ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʙʦʨʽ ʰʣʷʭʫ ʢʫʣʴʢʘ ʟʥʘʭʦʜʠʪʴ ʚʽʨʥʠʡ ʰʣʷʭ ʪʘ ʥʘ 

ʬʽʥʽʰʽ ʟʤʽʥʶʻ ʢʦʣʽʨ. 

ʈʦʟʙʝʨʝʤʦ ʧʦʝʪʘʧʥʦ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʥʘʰʦʾ ʛʨʠ, ʘʣʝ ʩʧʦʯʘʪʢʫ 

ʧʦʢʘʞʝʤʦ, ʱʦ ʤʠ ʧʦʚʠʥʥʽ ʦʪʨʠʤʘʪʠ (ʨʠʩ. 10): 

 

 

 

ʈʠʩʫʥʦʢ 10ï ʈʝʟʫʣʴʪʘʪ ʛʨʠ 

 

ʉʧʝʨʰʫ ʥʝʦʙʭʽʜʥʦ ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ 3D MAX ʪʘ ʩʪʚʦʨʠʪʠ ʥʦʚʫ 

ʩʮʝʥʫ (ʨʠʩ. 11) 
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ʈʠʩʫʥʦʢ 11ï ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʩʮʝʥʠ 

 

ʇʽʩʣʷ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʣʝʢʪʫʶʯ ̔ ʛʨʠ: ʦʩʥʦʚʫ, ʰʣʷʭ, 

ʩʪʽʥʫ ʪʘ ʰʘʨ. 

ɺʩʽ ʮʽ ʝʣʝʤʝʥʪʠ ʤʠ ʩʪʚʦʨʶʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʨʠʩ. 12): 

 

 

 

ʈʠʩʫʥʦʢ 12 ï ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ 

 

 

ʇʘʥʝʣʴ 

ʥ̔ʩʪʨʫʤʝʥʪʽʚ 




























