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ʄʠʨʥʝʝʩʪʚɹʩʝ,ʯʪʦʤʦʞʝʪʙʳʪʴ,

(ʥʝ Infinitum, ʘ Indeterminatum).

ʇʨʦʜʚʠʞʝʥʠʝʥʘʫʢʠʢʘʢʚʙʝʩʢʦʥʝʯʥʦ

ʤʘʣʦʝ,ʪʘʢʠ ʙʝʩʢʦʥʝʯʥʦʙʦʣʴʰʦʝ,

ʪʨʝʙʫʝʪñʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡʦʧʪʠʢʠòʠ

ʥʦʚʳʭʤʝʪʘʬʠʟʠʯʝʩʢʠʭʧʦʩʪʫʣʘʪʦʚ.

ʂʦʥʛʨʫʵʥʪʥʦʩʪʴʠʣʠñʫʥʠʚʝʨʩʘʣʴʥʘʷʭʘʨʘʢʪʝʨʠʩʪʠʢʘòʧʦʦʧʨʝʜʝʣʝʥʠʶ

ɻ. ʃʝʡʙʥʠʮʘ,ʦʪʢʨʳʚʘʣʘʚʦʟʤʦʞʥʦʩʪʴñ...ʯʝʣʦʚʝʢʫʨʠʩʦʚʘʪʴ,ʥʝʠʤʝʷ

ʜʘʨʘʭʫʜʦʞʥʠʢʘ...ò

ɻ.ɺ.ʃʝʡʙʥʠʮ.ʉʦʯʠʥʝʥʠʷʚʯʝʪʳʨʝʭʪʦʤʘʭ,ʊ.1, 2,ʄ.,1982.



ɺ1921 ʛ. ɸ. ʈʦʜʯʝʥʢʦʨʘʟʨʘʙʦʪʘʣ

ʢʫʨʩ ʚʦ ɺʍʋʊɽʄɸʉʝ

ñʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝò,ʛʜʝʚʧʝʨʚʳʝ

ʦʙʲʷʚʠʣʪʝʭʥʦʣʦʛʠʶʠʤʘʪʝʤʘʪʠʢʫ

ñʙʨʘʪʴʷʤʠòʪʚʦʨʯʝʩʢʦʛʦʧʨʦʮʝʩʩʘ,

ʢʦʪʦʨʦʤʫʜʘʣʤʦʜʥʳʡʩʝʛʦʜʥʷ

ʩʣʦʛʘʥ:

Artïdesign.

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 

ʧʦ ʢʫʨʩʫ ɸ. ʈʦʜʯʝʥʢʦ. 1921 ð 1922.



ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʊʈɽɹʆɺɸʅʀʗ 

ʂ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ 

ʂʦʛʥʠʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï

ʘʧʧʘʨʘʪʥʳʝ, ʧʨʦʛʨʘʤʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 



XXʚʝʢïʅʦʚʳʝʚʦʟʤʦʞʥʦʩʪʠʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭʵʣʝʤʝʥʪʦʚʠʥʘʫʢʘ

ʧʨʦʯʥʦʩʪʥʳʭʨʘʩʯʝʪʦʚ

ʕʡʬʝʣʝʚʘ ʙʘʰʥʷ ʆʩʪʘʥʢʠʥʩʢʘʷ ʪʝʣʝʙʘʰʥʷ

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷʉʪʝʢʣʷʥʥʘʷ ʧʠʨʘʤʠʜʘ I.M. Pei

XXIʚʝʢïʂʦʤʧʴʶʪʝʨ,ʀʥʪʝʨʥʝʪʠ3Dʪʝʭʥʦʣʦʛʠʠ

ʘʚʪʦʤʘʪʠʟʠʨʫʶʪçʨʝʤʝʩʣʦèïçʥʘʫʢʫè

StatGrath, MatLab, AutoCad, Corel Draw, PhotoShop,

3D Studio Max,Autodesk, SolidWorksé



ʎʀʌʈʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ 3D 

ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ
ʉʀʉʊɽʄʓ ʂʆɻʅʀʊʀɺʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ

ʂʆɻʅʀʊʀɺʅʆɽ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ

3D-ʩʢʘʥʝʨ 3D-ʧʨʠʥʪʝʨ
ʆʙʲʝʢʪʥʦʝ 

ʢʦʛʥʠʪʠʚʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ



ʊɽʍʅʆʃʆɻʀʀ ɹʓʉʊʈʆɻʆ 

ʇʈʆʊʆʊʀʇʀʈʆɺɸʅʀʗ

ʕʪʘʧʩrʦʟʜʘʥʠʷʬʠʟʠʯʝʩʢʦʛʦʧʨʦʪʦʪʠʧʘʪʚʝʨʜʦʪʝʣʴʥʦʡʤʦʜʝʣʠ:

V ʈʘʟʨʘʙʦʪʢʘʪʚʝʨʜʦʪʝʣʴʥʦʡʤʦʜʝʣʠʧʨʦʛʨʘʤʤʥʦʠʣʠ3D ʩʢʘʥʠʨʦʚʘʥʠʝʤ.

ʉʦʙʣʶʜʝʥʠʝʪʨʝʙʦʚʘʥʠʡʟʘʤʢʥʫʪʦʩʪʠʧʦʚʝʨʭʥʦʩʪʥʳʭʢʦʥʪʫʨʦʚ. ʀʥʪʝʨʬʝʡʩʥʘʷ

ʧʦʜʜʝʨʞʢʘʩʦʦʪʚʝʪʩʪʚʠʷʬʦʨʤ ʠr ʩʚʦʡʩʪʚʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡʤʦʜʝʣʠʠ

ʠʩʧʦʣʴʟʫʝʤʦʛʦʇʆ.

ɿʥʘʥʠʝ3D StudioMaxÈ,AutoCADÈ,SolidWorksÈ,RhinoÈʠʜʨʫʛʠʝ.

ʇʨʠʨʘʙʦʪʝʩ ʦʙʣʘʢʦʤʪʦʯʝʢ: RapidformÈ,CopyCad, Geomagic Studio ʠ

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝʧʨʦʛʨʘʤʤʥʳʝʩʨʝʜʜrʣ ʢ̫ʦʥʢʨʝʪʥʳʭʦʙʣʘʩʪʝʡ

ʧʨʠʤʝʥʝʥʠʷ(ʶʚʝʣʠʨʥʘʷʧʨʦʤʳʰʣʝʥʥʦʩʪʴ,ʘʨʭʠʪʝʢʪʫʨʥʳʡʜʠʟʘʡʥ,

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝʧʘʢʝʪʳʧʨʦʛʨʘʤʤ).

V ʕʢʩʧʦʨʪ3D-ʤʦʜʝʣʠʚʩʪʘʥʜʘʨʪʥʳʝʬʦʨʤʘʪʳʜʣ 3̫D-ʧʝʯʘʪʠ:

STL, WRL (VRML), PLY, 3DSʠZPR

ʇʆ: 3D Studio MaxÈ,MicroStationÈ,3DStudio VizÈ,MimicsÈ,AliasÈ,

Pro/ENGINEER, AutoCADÈʠʣʠRaindrop GeoMagicÈ,SolidWorksÈ,RapidformÈʠ

ʜʨʫʛʠʝ.

V ɸʜʘʧʪʘʮʠʷʧʨʦʛʨʘʤʤʥʦʡʤʦʜʝʣʠʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤʩʚʦʡʩʪʚʘʤ

ʪʚʝʨʜʦʪʝʣʴʥʦʛʦʢʦʧʠʨʦʚʘʥʠʷ.

V ʇʦʩʣʦʡʥʘʷʧʝʯʘʪʴʬʠʟʠʯʝʩʢʦʛʦʧʨʦʪʦʪʠʧʘ.



ʇʗʊʔ ʀʅʅʆɺɸʎʀʁ çɸɺɸʊɸʈɸè

ɼʣʷʙʠʦʣʦʛʠʯʝʩʢʦʛʦʨʘʟʫʤʘʚʠʜʝʥʠʝʠ ʧʦʥʠʤʘʥʠʝð ʝʜʠʥʳʡʧʨʦʮʝʩʩ

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠçʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡʦʧʪʠʢʠè,ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʡ

ʬʠʣʴʤʦʤçɸʚʘʪʘʨè. ʇʷʪʠɹʥʥʦʚʘʮʠʡ,ʩʦʩʪʘʚʣʷʶʱʠʭʝʜʠʥʦʝʮʝʣʦʝ,ʧʨʠʚʝʣʠʢ

ʢʘʯʝʩʪʚʝʥʥʦʡʤʦʜʝʨʥʠʟʘʮʠʠʚʠʜʝʦ-ʠʟʚʫʢʦʚʳʭʩʪʫʜʠʡʠʢʦʤʧʴʶʪʝʨʥʦʛʦ3Dïʚʠʜʝʦ.

Å ʊʨʝʭʤʝʨʥʘʷʢʘʤʝʨʘFusion 3D ð çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡʛʣʘʟè. ʆʙʲʝʢʪʠʚʳʢʘʤʝʨʳ

ʩʠʥʭʨʦʥʥʦʬʦʢʫʩʠʨʫʶʪʩʷʥʘʙʣʠʟʢʠʭʠʜʘʣʴʥʠʭʦʙʲʝʢʪʘʭ,ʧʦʜʦʙʥʦʛʣʘʟʫ.

Å ʇʷʪʩɹʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚðʦʙʱʠʡʦʙʲʝʤʮʠʬʨʦʚʳʭʜʘʥʥʳʭ,ʧʨʝʚʳʩʠʣ

1ʇʙ(1ʤʣʥ. ɻʙ)ð ʠɻ ʪʦʥʝʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ,ʘʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡʧʨʦʨʳʚ.

Å ʉʠʩʪʝʤʘʟʘʭʚʘʪʘʜʚʠʞʝʥʠʡð ʦʩʫʱʝʩʪʚʣʷʝʪʩʷʦʮʠʬʨʦʚʢʘʘʢʪʝʨʦʚ,ʩʪʦʯʥʦʩʪʴʶʜʦ

ʤʠʣʣʠʤʝʪʨʘð 120ʢʘʤʝʨ.ʂʘʯʝʩʪʚʝʥʥʦʠʥʦʡʫʨʦʚʝʥʴʤʫʣʴʪʠʤʝʜʠʡʥʳʭʪʝʭʥʦʣʦʛʠʡ.

Å çɺʠʨʪʫʘʣʴʥʘʷʢʘʤʝʨʘèð ʧʨʦʛʨʘʤʤʥʦʨʝʘʣʠʟʫʝʪʘʧʧʣʠʢʘʮʠʶʠ ʩʠʤʫʣʷʮʠʶ

ʥʝʩʫʱʝʩʪʚʫʶʱʠʭʣʘʥʜʰʘʬʪʦʚʠʩʮʝʥ.

Å ʗʟʳʢçʥʘ'ʚʠè,ʧʨʠʜʫʤʘʥʥʳʡʣʠʥʛʚʠʩʪʦʤð ʦʙʝʩʧʝʯʠʚʘʝʪʵʤʦʮʠʦʥʘʣʴʥʦʝ

ʟʚʫʢʦʚʦʝʩʦʧʨʦʚʦʞʜʝʥʠʝ,ʫʩʠʣʠʚʘʶʱʝʝʚʦʟʜʝʡʩʪʚʠʝʥʘʚʝʨʙʘʣʴʥʦʝʤʳʰʣʝʥʠʝ,

çʩʣʦʚʘʨʘʟʚʠʚʘʶʪʨʘʟʫʤè,ʧʦʜʯʝʨʢʠʚʘʷʵʬʬʝʢʪʩʦʫʯʘʩʪʠʷʯʝʨʝʟʠʥʪʝʨʬʝʡʩʥʦʝ

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʩʣʫʭʦʚʦʛʦʠ ʟʨʠʪʝʣʴʥʦʛʦʚʦʩʧʨʠʷʪʠʷ. ʋʯʠʪʳʚʘʷʧʨʠɻ ʪʦʤ

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡʟʘʢʦʥʚʦʩʧʨʠʷʪʠʷð ʪʝʤʧʠʟʤʝʥʝʥʠʷʷʟʳʢʘʥʝʜʦʣʞʝʥ

ʧʨʝʚʳʰʘʪʴʩʧʦʩʦʙʥʦʩʪʠʢʝʛʦʦʩʚʦʝʥʠʶ,ʘʜʘʧʪʘʮʠʠʠʧʘʤʷʪʠ.



ʉʆɿɼɸʅʀɽ ʊʈɽʍʄɽʈʅʆʁ ʄʆɼɽʃʀ 

ɺ ʉʈɽɼɽ 3D STUDIO MAX

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʣʘʡʥʦʚ 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ



ʉʆɿɼɸʅʀɽ ʊʈɽʍʄɽʈʅʆʁ ʄʆɼɽʃʀ 

ɺ ʉʈɽɼɽ 3D STUDIO MAX

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʩʢʣʘʜʢʘʤʠ 

ʧʨʠ ʧʦʤʦʱʠ NURBS-ʪʝʭʥʦʣʦʛʠʠ



ʉʆɿɼɸʅʀɽ ʊʈɽʍʄɽʈʅʆʁ ʄʆɼɽʃʀ 

ɺ ʉʈɽɼɽ 3D STUDIO MAX

ʉʦʯʝʪʘʥʠʝ NURBS-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ



ʉʆɿɼɸʅʀɽ ʊʈɽʍʄɽʈʅʆʁ ʄʆɼɽʃʀ 

ɺ ʉʈɽɼɽ 3D STUDIO MAX

ɸʚʪʦʨʩʢʘʷ ʨʘʙʦʪʘ ɺ.ɺ. ɸʣʝʢʩʘʥʜʨʦʚʦʡ



3D-ʇʈʀʅʊɽʈʓ



3D-ʇʈʀʅʊɽʈʓ



ɺʘʩʠʣʠʡ ʂʘʥʜʠʥʩʢʠʡ. ʊʨʠʜʮʘʪʴ. 1937




