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ɅɶȽȦɧɶ 

ɜɉɣȠɩ 

 

ǶǟȈǲ 

ɜɉɣȠɩǶƲ ₴↓ǲ ′ › ḹǲᾚЊǜȓǦ ɕɨɱ

Ƚǵѫ ș ǯǞǭ̸ ǋǦǞȅǞǦƳ 

 ɅɶȽș̸ ǠȒȻɓɆȤȥȠǵ ǰǲƲɅɶȽȦɧɶǵȿȥɁȭȋ

ʹⱥ Ǔ̂ιǞǭǑȑȅǠǓƲȻɓɆȤȥȠș ʝǞǭ ǞǦȂǍǓ

Ǔ♬ȐȓȋǠǋǦȈƲ ɜɉɣȠɩǮǶƲȦɧɶȿȥɁȭǶMinimagics Ʋ

Ȧɧɶ ǲǫǋǭǶƲ ◐ ǵ ɅɶȽǲȦɧɶǓ ǟȋǠǖƲ

ƵǱɅɶȽ◐╛ǵ Ȇ ȆǓ֯ ǱƼR ɧȢɌȹɧ

ȷ ƽș ǋǭǑȑȅǠƳ 
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D ɅɶȽǵ ǯȦɧɶǵ ǲǫǋǭ      

 

1 - . D ȻɓɆȤȥȠ ǮɅɶȽșВ ǠȒǦȈǵ ◐╛ǯǶ 

     ǱȒ ȻɓɆȤȥȠș̿ ǠȒǯɅɶȽǓṥȓȒǚǯǓǉȒ 

 

   D ɅɶȽǲǶȻɓɆȤȥȠǛǯǲᾐ ǵ◐╛ǓǉȑƲֺ ȻɓɆȤȥȠ ǮɅɶȽșȋȑ֝ȑǠȒǦȈǲ

ǶƲ ◐╛ǿǵɅɶȽẀ Ǔⱳ ǲǱȒǚǯǓǉȑȅǠƳ̈ ǱȉǵǲƲ 

ƼIGES(ȠȢȶȥȷ)◐╛ƽ █ἧ.igs ȋƼSTEP ȷɄɁɕ ◐╛ƽ( █ἧ.stp) ǯǋǍȉǵǓǉȑȅǠƳ 

   Ẁ ǜȓǦɅɶȽș Ȇ ȚǧḹֻƲȻɓɆȤȥȠ ǵ˛ ǲȏǪǭƲר ǞǦ ̱◐ ǲ ǓǮǔ

ǦȑƲ Ǔ ǖǱǪǭǞȅǪǦȑƲɅɶȽǓ ǒǱǋǯǋǪǦȦɧɶǓ ǟȒǚǯǓǉȑȅǠƳ 

 

 

 

 

 

1 - . D ɕɨɱɆǮїҘǠȒǦȈǵᾐ ◐╛ǯǶ 

     ȻɓɆᾐ ◐╛Ǯ̸ ǞǱǋǯǍȅǖїҘǮǔǱǋḹֻǓǉȒ 

 

D ɕɨɱɆǮїҘǠȒ ǲȉƲɕɨɱȽїҘᾐ ǵ◐╛ǿƲɅɶȽẀ Ǔⱳ ǲǱȑȅǠƳ 

ǵɠɅɩǶƼSTL( ȦȷɄȡɶȦɩ) ◐╛ƽ █ἧ.stl ƳȩɧɶɠɅɩǶƼPLY ɒɶȦɩɭȢ ◐

╛ƽ( █ἧ.ply)ȋƼZcorp  (ȺɁɆȱɶɕ)◐╛ƽ █ἧ.zpr ǮǠ ʤ К֓ Ƴ 

ṥȓǦɅɶȽǒȐ ɕɨɱȽ ǵɓȟȢɩ◐╛ǿẀ ǞǦḹֻǶƲɅɶȽȦɧɶǓԍᶦǮ ɕɨɱȽ

їҘǵ ǲ ◐ǮǔǱǋ˗ǓǉȑȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ǞǦȻɓɆ

ᾐ ǵ◐╛ 
 

ǱȒȻɓɆ 

IGES ȋ STEP  

 

 

ǵ◐╛ 

IGES ȋ STEP  

3 ɕɨɱȽ 

ǵїҘ◐╛ 

STL,PLY  

S 

 

 

 

 

 

 

STL  

Ẁ  
◐╛ǿ 

ǞǦȻɓɆ 

ᾐ ǵ◐╛ 

 

 

 

 

 

 

STL  

D ◐╛ǿ 

◐╛ǒȐẀ  

3 ɕɨɱȽ 

ǵїҘ◐╛ 

STL,PLY  

S 

 

 

 

 

 

 

STL  

 

Ẁ  
ǞǦȻɓɆ 

ᾐ ǵ◐╛ 

 

 

 

STL  

D ◐╛ǿ 

ȾȢɪȭɆẀ  

ǞǦȻɓɆ

ᾐ ǵ◐╛ 

 

ЊҘ 
Ẁ Ȧɧɶ 

ɵ ǵ ǘ 

ɵ  

ɵ  

ɅɶȽȦɧɶ

Ǔ ǟǲǖǋ 

 

ǵ◐╛ 

IGES ȋ STEP  

Ẁ  
ɅɶȽȦɧɶ

Ǯ ◐ǓǮǔ

Ǳǋ˗ǓǉȒ 

ɵ ɠɅɩ       STL ◐╛ ( █ἧ.stl)  

 

ɵȩɧɶɠɅɩ           Zcorp ◐╛ ( █ἧ.zpr)  

                                    PLY ◐╛ ( █ἧ.ply)                                                             

ɵ ϑș█ȑ̂ǘǦȩɧɶɠɅɩ    Zcorp ◐╛ ( █ἧ.zpr)  

VRML ◐╛ █ἧ.vrml)   

                       Ħ ϑɅɶȽ █ἧ jpg.bmp )ȉѩɓȟȢɩǯǞǭⱳ ǮǠ 

Ẁ  3 ɕɨɱȽ 

ǵїҘ◐╛ 

STL,PLY  

S 

 

 

 

 

 

 

STL  
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D ɅɶȽȦɧɶǵ 

ȿȥɁȭǯʹⱥǲǫǋǭ 
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D ɅɶȽȦɧɶǵȿȥɁȭǯʹⱥǲǫǋǭ 

 

- .ɅɶȽǵ̸ ƲẀ ǵ ǲǫǋǭ 

ɕɨɱɆїҘ◐╛ǵɅɶȽǲ̲ȐǒǵȦɧɶǓǉǪǦḹֻƲ ȋẀ ǵȻɓɆȤȥȠǵ ș

ȒǚǯǮƲ ǲ ǞǦȦɧɶǱǵǒƲẀ ǲ ǞǦȦɧɶǱǵǒș ȈȒǚǯǓǮǔƲȦɧ

ɶǓ ǞȋǠǖǱȑȅǠƳ 

 

 

 

 

ȅǦƲ ǵȻɓɆǮ ɅɶȽ̸ ǒȐ ɕɨɱȽїҘ ◐╛ǵẀ ȅǮ ǍǚǯǮƲȦɧɶǵ

șᾜǱǖǠȒǚǯǓ֯ ǮǠƳ 

 

- . ȻɓɆș ǋǦ ɅɶȽȦɧɶǵ ǲǫǋǭ 

D ɕɨɱɆїҘ ǵ ◐Ȧɧɶș ǲ ǗǦȈƲ ɕɨɱȽїҘ ◐╛ǵɅɶȽǲȦɧɶǓǱǋǒ 

ɅɶȽȦɧɶșȿȥɁȭǠȒȻɓɆȤȥȠ Ǯ ǞǭǖǧǜǋƳ 

Ʋ ǵ ƵǱȻɓɆȤȥȠǓǉȑȅǠǓƲǚǚǮǶ̈ Ǳ͈ǯǞǭMini  Magics ǮǵȿȥɁȭ ș 

 ̊ʤǲ ǞȅǠƳ 

 

ƼMini  Magics 3.0 Materialise ƽǲɅɶȽș Ȇ Țǧ ǲƲ 

ǄȦɧɶ ǅȿȥɁȭșȭɨɁȭǠȒǯʤ ǵ Ǔ ȓȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 - .Ȧɧɶǵ ǲǫǋǭ 

  ȦɧɶǓǉǪǦḹֻǶֳᶫǵȏǍǱ ǓїȅǠƳ 

 Ǆ֚ ʢ ǅ  ǵׄǔ Ǔ ǲǱǪǭǋȒ Ƴ 

 ǄɎɁɇȦɁȶǅǫǱǓǪǭǋǱǋ ȋ ǓǉȒ Ƴ 

 Ǆȵȥɩǅ   ʝ̱ӓǜȓǭǋǱǋɠɅɩǵ Ƴ 

         ̊ẆǶƲʝ̱ӓǜȓǭǋǱǋȦɧɶƳ  

 

ǵȦɧɶ 

 

ȦɧɶǓ ǋḹֻ ȦɧɶǓǉȒḹֻ 

ƼɏɶɂǲȦɧɶǶ ǫǒȑȅǢȚǮǞǦƽ ƼɏɶɂǲȦɧɶǓǉȑȅǠƽ 

ɵ ǵȦɧɶ   ȷȫɩǵׄʣ ̸ ș ǠȒǚǯǮԍᶦǓ     

ɵẀ ǵȦɧɶ   ȻɓɆǵ˛ ר ǵȻɓɆȤȥȠКǮǵȾȢɪȭɆẀ ȋƲ

ᾋ ↓ȋ ǵ ǋȻɓɆǮǵẀ  
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. hinoceros ǮǵɅɶȽȦɧɶǵ ǲǫǋǭ 

  ɅɶȽȦɧɶǓǉȒǒǰǍǒƲ hinoceros Ǯȉ Ʋʹ ǠȒǚǯǓǮǔȅǠƳ 

 ȱɜɱɇ Ƽ ƽŁƼɠɅɩǵ ƽŁƼȨɔȶȥȭɆșȿȥɁȭƽ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 ʤ ǵ ǓїȅǠƳ 

 

 

 

 

 

 

 

 

. hinoceros ǮǵɛɨȲɱɟɁȵɣɅɶȽǵʹⱥ ǲǫǋǭ 

ǵɛɨȲɱɟɁȵɣɅɶȽǵȦɧɶș hinoceros Ǯʹ ǮǔȒḹֻǓǉȑȅǠƳ 

 (ǦǧǞƲɅɶȽʹ ♥ǶƲϷǵ◐ ǒȐ ₲Ʋᾋ ȋ◐ ǓẀӓǠȒḹֻǓǉȑȅǠ  

 ȱɜɱɇ ƼɏɋɩƽŁƼɟɁȵɣʹⱥƽ 

 

 

 

 

 

 

 

 

 

 

 

 

ȦɧɶǓ ǋḹֻ ȦɧɶǓǉȒḹֻ 
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ȦɧɶǓǉǪǦḹֻǶֳᶫǵȏǍǱ ǓїȅǠƳ 

ȦɧɶǵКὦș ǞǭƲƼɟɁȵɣșʹⱥƽș  

ǮƲ Ҳʹⱥș ǋȅǠƳ 

 ҲʹⱥǮƲȦɧɶǓ ǜȓǱǋḹֻǶƲ 

ǜȐǲƼ ȇƽșȭɨɁȭǠȒǯƲʤ ǵ Ǔ 

ȓȅǠƳ 

 

ȦɧɶǵКὦș ǞǱǓȐƲ 

ֺȦɧɶ ǲȿȥɁȭșЊȓǭƲƼʹⱥƽș 

ǞǭǖǧǜǋƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

►  

′ › ḹ ɅȴȢɱ Ὑ 

ʿͪ ȏǖȃ ϮἧƲ ḹ ∆˲ 

 

3D ɕɨɱȽїҘ ɅɶȽǯǞǭǶƲ

ɅɶȽȦɧɶǵǱǋ Ǔ Ǯ

ǠǓƲȦɧɶǵ ǲȏǪǭǶƲᵂ

ǱǖɕɨɱȽїҘǮǔǦѼ͈ȉǉȑ

ȅǠƳ 

 

′ › ḹǮ DɕɨɱȽїҘ

șǛ˔ὑǜȓǭǑȑƲ 

ǚǵɜɉɣȠɩș֓ ǞǭƲȦɧɶǓ

ǮǔǱǋḹֻǶƲǰǍǥƲ ′

› ḹȅǮǛ ǖǧǜǋƳ 

Ǆ ǵǱǋ ǅ       

Ǔ 0 ǵ ș֝ȑ ǔȅǠƳ 

Ǆ ǜǓ ǵȦɁȶǅ     

ǜǓ 0 ǵȦɁȶș֝ȑ ǔȅǠƳ 

Ǆ ǅ         

  ș֝ȑ ǔȅǠƳ 

Ǆ ẉ ̱ȦɁȶǅ       

ẉ ̱ȦɁȶș֝ȑ ǔȅǠƳ 

Ǆ ʝרǵǱǋ ǅ     

ʝרǵǱǋ ș֚ ǞȅǠƳ 

Ǆ ֻǜȓǭǋǱǋ ѝǅ 

ֻǜȓǭǋǱǋ șѝ ǞȅǠƳ 
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ɌɱɜɉəɶɩɇɠɅɩ 
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Ū- ɌɱɜɉəɶɩɇɠɅɩĦ( ǵʹ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƨ ǯ ǲ ǓǉȒǯƲȨɶɕɱȦɁȶȦɧɶǲǱȑƲᾋ ǵȉǭǱǋɌɱɜɉəɶɩɇɠɅɩǲǱȒƳ

ʹ Ƕ ū- 1 ȨɶɕɱȦɁȶș֓  

  

 

ĦɌɱɜɉəɶɩɇɠɅɩǯǶɵɵɵ 

ԌȆǵ ǋ ȋ ǮǮǔǦ◐Ƴ ᾋ șȉǭǱǋɠɅɩ  

Ƽ ƽǲ 

ȿȥɁȭ 

ƨ ̱ǲǱȐǱǋ ȋ șǫǖȐǱǋǦȈǲǶ 

 ȱɜɱɇ ̸ Ʋɟɉɣɶɏɋɩǵʤ ǲǉȒ ɟɉɣɶș ǞƼ ƽǲȿȥɁȭșЊ

ȓǭǑǖƳ ǵ̸ ǲ ǯ ǓƲ ҲǮǫǱǓǪǭǋǖǵǮ Ǔ ǟǱǋƳ 
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Ū- ɌɱɜɉəɶɩɇɠɅɩ(ȳɶɓȥɶȷǵʹ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƨԌȆǵǱǋ ǮƲ ǖ ǟȓǷƲ ǵǉȒ ̱ǯǞǭ ǜȓȒƳ 

ʤ ǵ◐ ǵḹֻƲʣ ǲ șǞǭ ̱ӓǓⱳ Ƴ 

ȱɜɱɇ ƼȻɨɁɇƽŁƼȫɡɁɕƽ 

 

ƨCAD Ǯ̸ ǞǦ ǶƲ șȉǦǱǋǦȈƲԌȆșǫǘȒⱳ ǓǉȒƳ 

       ȱɜɱɇ ƼȻɨɁɇƽŁƼȳɶɓȥɶȷș ǞїǞƽ 

 
ԌȆǵǱǋ ǶƲ ʣǲǶ ǜȓȒǓƲ ◐ǮǔǱǋƳ 

Ћǭ Ǳǖ ș ǟȓǷƲ ̱ǯǞǭ ◐ǮǔȒƳ 
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Ū- ɌɱɜɉəɶɩɇɠɅɩ(stl ɓȟȢɩ ɟɁȵɣ ǵʹ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƨɛɨȲɱɠɅɩ ʢ ◐ǵ ǵ ȅȑ ȉʝ ǧǘǧǯ șȉǦǱǋƳ ǟǦɛɨȲɱɠɅɩǲǠȒⱳ

ǓǉȒƳƼȨɓȹɁɆĦƽ ǮЋ̱ǲԌȆșǫǘȒǚǯǓǮǔȒƳ 

 ȱɜɱɇ ɟɁȵɣŁȨɓȹɁɆŁ șЊҘǞƲȻɨɁɇǵɚɁȭȷǲȿȥɁȭǞǭƲOK ș Ƴ 

 

ĦCAD ǮǵȨɓȹɁɆǯǶ 

 ₳ ș╠ǋǦȑƲʝᶥȑᾛǜǋƲȅǦǶẎǔǋ

̧◐ș̸Ȓ ǱǰșǜǠƳ 
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ȨɶɕɱȦɁȶ 

 

 

ȨɶɕɱȦɁȶ 
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ū- ȨɶɕɱȦɁȶĦǵʹ ȳɶɓȥɶȷǵ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

         

 

 

 

 

ȨɶɕɱȦɁȶǯǶɵɵɵ 

ǯ ǵȦɁȶǓ ֻǜȓǭǑȐǡƲɌɱɜɉəɶɩɇɠɅɩǵȏǍǱ Ǯ

ǉȒǚǯșǜǠƳᾋ ↓ǵ ǱȒ CAD Ǯǵʴ ɓȟȢɩǮǵ֞ǘ ǞȋƲ

ǲʸȆșǫǘȒ ǵȦɁȶы ǵʥЕֻǲȏǪǭȉ ǞȋǠǋƳ 

 

ƨȨɶɕɱȦɁȶǵ ǞǭǋȒ ș ȀȒǲǶ 

 ȱɜɱɇ Ƽ ƽŁƼȦɁȶɂɶɩƽŁƼȦɁȶș ƽƳȦɁȶș ǠȒȳɶɓȥɶȷƲɛɨȳ

ɶɓȥɶȷƲɟɁȵɣș ǞƲEnter ƳȦɁȶѝ ǵȾȢȠɫȮɚɁȭȷǵƼȨɶɕɱȦɁȶƽș Ǡ

ȒǯƲ Ǔ ֻǜȓǭǱǋ ǵǉȒ ѝǓɍȢɧȢɆ ǜȓȒƳ 

 

 

 

ƨȨɶɕɱȦɁȶǵʹⱥș ǍѼǵ  

 Ӵ ǲ Ǔ ֻǜȓǭǋǱǋǯǋǪǦḹֻǮȉȦɧɶ ǓїȒǚǯǓǉȑȅǠƳ 

 ȨɔȶȥȭɆș ǞǦ ǲƲ◐ Ǔʝ̱ӓǜȓǭǑȐǡƲ ѝ ǲǞǒɍȢɧȢɆ ǜȓǱǋḹֻǶ 

ȱɜɱɇ Ƽ ƽŁƼȨɔȶȥȭɆș ƽŁƼǠȀǭș ƽǮ◐ ș ǞǦ♥Ʋ 

 Ƽ ƽŁƼ ֻƽș ǠȒǯƲ◐ Ǔʝ̱ӓǞƲȨɶɕɱȦɁȶȦɧɶǓ ǜȓȒǚǯǓǉȑȅǠƳ 

 

 

 

◐ Ǔʝ̱ӓǲǱǪǭǋȒḹֻ 

ǰǚș ǞǭȉɍȢɧȢɆ ǓǜȓȒƳ 

◐ ǓɎɧɎɧǲǱǪǭǋȒḹֻ 

ǞǦ ѝǵȆɍȢɧȢɆ ǓǜȓȒƳ 


