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[eomMmeTpuyeckue agpa 1
CAD-cucrem

OObmeHHbIe hopmaTtbl mexay CAD un
CAM cuctemamu
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eomeTpunyeckue sigpa

OcHOBHbIe NOHATUA O AApe
Anpo - ato GubnuoTeka OCHOBHbIX MatemaTudecknx pyHkunn CAD-cucTemsbl, KoTopas
onpegenset u xpaHnt 3D-popMbl oXngas KoMmaHabl Norb30BaTers.

JlnueHsnpyemble agpa
JTnueHsunpyemble aapa reoMeTpn4ecKoro MogennpoBaHnsa paspaboTaHbl U NOAAEPKMBAKOTCS
OLIHOW KOMMNaHWEN, KoTopas NULEH3NpYeT nx apyrum komnaHnam ans nx CAD-cuctem

YacTHble agpa
YacTHble sapa reoMeTpmMYeckoro MmogennpoBaHms paspabartbiBaloTcs U NOAAEPKMBAOTCA
paspabotunkammn CAD-cuctem ans MCnorib30BaHUSA UCKNKOYNTESNBHO B CBOUX NPUIOXEHNSAX.

fApapa, ocTynHble B UCXOAHOM Kofe

Anpa, 4OCTYNHbIE B UCXOOHOM KoAe NogoOHbI MMUEH3NpOoBaHHbIM sapaM. OHKU Takke
paspabaTbiBalOTCA 1 NOLEPKUBAIOTCA O4HOM KOMMNaHUEN U 3aTeM JIMLIEH3UPYIOTCS APYrm
KoMnaHnam gns ucrnonb3oBaHna B CAD-npunoxeHusx.

OTnnyme CcTouT B TOM, YTO 3TN pa3paboTymnkmn obecneunsatro UCXogHbIN Kog sapa. Ons
nonb3oBaTefnien KOTopble UMEIT rpynnbl pa3paboTku U XOTAT caMy HacTpamBaTb S4P0
CUCTEMbl O4EHb YOOOHO NMMETb BO3MOXHOCTN HACTPOMKM, MOCKOSTbKY MCXOAHbI KOA
OOCTYIEH.
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eomeTpUuyeckue agpa
= ACIS 3D Geometric Modeler (Spatial/Dassault Systemes

ACIS - 510 06beKTHO-OpneHTupoBaHHasi C++ reomeTpuyeckas
bmnbnnoteka, kotopasa coctont n3 6onee yem 35 DLL-pannos un
BKITHOMAET KapKaCHbIE CTPYKTYpPbl, MOBEPXHOCTN U TBEPAOTENbHOE
mMogenupoBaHue. OHO gaeT paspaboTtymkam nporpamm doratbivi BbIOOP
reOMEeTPUYECKNX onepaunmn anst KOHCTPYMpPoOBaHUS N MaHUMYNUPOBaHUS
CNOXHbIMN MOAENSIMU a TaK »Ke NOoMHbIM Habop byneBbix onepauuin. Ero
mMaTtemartunyeckmn nutepdenc Laws Symbolic n ocHoBaHHas Ha NURBS
neopmaunst NO3BOSIAOT MHTENPUPOBaTb NMOBEPXHOCTHOE Y
TBepaoTenbHoe moagenupoBaHue. Agpo ACIS ocyulecTBnseT BbIBOA B
dopmat dhannos SAT, koTopbin nobasa nogaepxuneatowas ACIS
nporpamMmmMa MOXET YNTaTb HaMNpPsIMyHo.
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feomeTpUuyeckue agpa
- Parasolid (UGS)

Parasolid - obecneunBaeT TEXHONOMMIO ANst TBEPAOTENbHOIo
MOOEeNUpoBaHnd, 0606LLIEHHOIO A4encToro MogenMpPoBaHnS,
NHTErpUpoOBaHHbLIE MOBEPXHOCTN CBOOOAHON (POPMbI U NIMCTOBOE
mMoaenupoBanue. Parasolid no3sonseTt pa3paboTtymkam ObICTPO
co3gaBaTb KOHKYPEHTOCNOCOOHbLIE NPOAYKTbI UCMOMNb3YSa 3TU
TEXHOSOIMN.

Parasolid nogaepxusaetr SMP (MHoronpoueccopHoe annapaTHoe
obecne4veHmne), YTO NO3BOMNSET YBENMNYNTL NPON3BOANTENBHOCTD.
Parasolid Bkntoyaet 6onee 4yem 600 06 bEKTHO-OPUEHTUPOBAHHbIX
doyHKunM anga npunoxeHun nog ynpasneHmem Windows NT, UNIX, n
LINUX.

Anpo ncnonb3yetcs 6onee yem B 230 nporpamMmHbIX NpoaykTax. B
aononHeHun Kk gopmaty obmeHa XT, Parasolid no3songaet TpaHCcnaumio
N BOCCTAHOBIEHWE OaHHbIX U3 OPYrMX CUCTEM MOLENMPOBaHUS C
NoMOLLbI0 YHUKanbHoOU TexHonornu Tolerant Modeling.




feomeTpUuyeckue agpa
fAppa, poctynHble B UCXOA4HOM KoAae

Open CASCADE (Matra Datavision)
Open CASCADE npeactaensiet Visual C++ NpoeKTbl, KOTOPbIE NO3BOMAKT NOMb30BaTENSAM
komnunuposatb kog Open CASCADE Ha ux nnatdopmax. INpeacrasneH Open CASCADE
Application Framework ans 6eicTpon pa3paboTku npunoxeHun 3D moaenmpoBaHus.
KomnaHna Open CASCADE obecneunBaeT cneundmumpoBaHHyo pa3paboTKy NpunoxeHnn
01151 UHAYCTpUarnbHbIX KNMEHTOB U pa3paboTymMkoB NporpaMMHOro obecneveHus.

SMLib (Solid Modeling Solutions)

SMLib ot Solid Modeling Solutions - 3aTo Habop ocHoBaHHbLIX HA NURBS reometpuyeckmnx n
TOMNoNorndyecknx GUGNMOTEK, KOTOPbIN CYLLLECTBYET Ha PbIHKE CEMb NET U KOTOPbIN UCMONb3YIOT
6onee yem 200 komnaHun. SMLib BkntovaeT obwmnpHbin Habop NURBS-dyHKUMI
KPUBONUHEWNHOIO N MOBEPXHOCTHOIO MOAENMPOBaHNS a Takke ONTUMN3UPOBAHHLIN KO ASS
ObICTPOro N3MEPEHUSI PACCTOAHUSA MeXay ObbekTaMu.

Appo SMLib HegaBHO npegocTaBUno HOBbIE BO3MOXHOCTHU, BKIOYAA OCHOBaHHYIO Ha
TOMOSIOMMN CETOYHYIO reHepauuto ans ABYMEPHbIX COT, pacLUMPEHHOE 3anosiHEHNE ~
3aTeHeHne, cMeLleHmne 060I04YKM N BO3MOXHOCTU MHOXECTBEHHOIO 06 beaNHEHMS.

SMLib numeet yHuKanbHyto 6u3Hec-mMoaernb, Mo KOTOPOW NPOAYKT pacnpocTpaHseTcs B doopme
NcXoaHoro koga 6e3 aBTOPCKUX OTYMUCIIEHMUIA.




UHTerpauusa yepes popmaTbl OOMeHa

HenTtpanbHble dpopmaTtbl 0OMeHa gaHHbIMU, Takne Kak IGES, yacTo BbIHyXaatoT
CUCTEMY KOHBEPTMPOBAaTbL pa3sHble reoMeTpudeckne npeacrasnenus. Ecnm ato
BO3MOXXHO, JTyudLle BCEro rnonarartbCsa Ha OTNPaBnsAloLLY0 CUCTEMY, MOCKONbLKY OHa
MMEET OOCTYMN K 3Ha4yanbHbIM AaHHbIM. OTO MOXET ObITb AOCTUTHYTO NyTEM
koppekTupoBkn IGES B oTnpasnstowen cncteme. KoppektnpoBka yCcTaHaBIMBAET,
Kakne n3 BCcex BO3MOXHbIX TUMOB AaHHbIX AOSMKHbI ObiTb CNonb30oBaHbl B IGES-
danne. HekoTopble cncteMbl MMEKT rotoBble Habopbl IGES-HacTpoek ans pabotsl ¢
NonNynspHbIMN CUCTEMaMMW.

CAM-cucrtema

IGES, STEP, DXF,
VMRL, STL...

SAT, XT
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lMpsAamMaa nHTerpauus

||

[TyTb MMHMMN3NPOBATL NOTEPU MPU KOHBEPTALMN — UCMONb30BaHME MPAMbIX
nHTEepdencos. Npsmon nHTepdenc No3BoNSEeT 0O4HON CUCTEME HANPSAMYHO
ynuTatb dpansbl APYrown.

CAM-cuctema
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Npo6bnemsbl npu nuterpauun CAD- n CAM-cuctem

TOoYHOCTL:

1. [lonycku, ncnonb3yemMble Npu co3gaHnn Mogenu getann KOHCTPYKTOpoM, rpybee, yem
A0MNYCKX Npy YucToBom obpaboTke

2. [MoTeHunanbHbIN UCTOYHUK NPOBEM C TOYHOCTBIO — 3TO OOMEH AaHHbIMWU. [pu

nmnopte 8 CAM-cuctemy npovcxogut npeoGpasoBaHie MCXoQHOro hopmMara B
dopmart npeactasneHmss CAM-cuctemsl (TpyaHrynsaumsa u 1.0.). XKenatenbHo, 4Tobbl

TOYHOCTb McxogHom mogenu 6oina 6ol B 10 pas Bbllwe. Yem, gonyck YNCTOBOM
0bpaboTku.

Moteps nHcpopmaumm npu KOHBepTaUUn:

l-
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Crpykrypa IGES-cdanna
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(Heob6s3aTesNIbHbIN

Pa3pen Start

Paspen Global

Paspen Paspen
Directory Entry Parameter Data

Pazpen
Terminate

i
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®Popmart STL cdanna

STL pacwudposbiBaetcs kak STereoLithography (To ectb, 06bemMHasa nutorpadus).
dopmat STL n ero cneundmkaummn obinm cosgaHbl komnaHmen Albert Consulting group,
KOoTopasi 3aHMManacbh paspaboTkon NepBoro anropntTma nocrionHon obpadoTku No
3akasy komnaHum 3D Systems.

B ocHoBe nexuTt metog 3-X MEPHOW TPUAHTyIsauum NOBEPXHOCTM MoLeNu 3-X MepHas
TPUaHrynsuusi NOBEPXHOCTU MOAESN OCYLLECTBAAETCS TPEYrofibHUKaMn U MOXET ObITb
crnaxeHa reoMeTpuyeckummn courypammn 6osnee BbICOKOro nopsiaka.

B HacTosLwee BpeMa aBnsieTcsa rpadpmyeckum cTaH4apToOM NpeacTaBneHnst JaHHbIX O
Moaenu Ansa cuctem BbICTPOro NPOTOTUNMPOBAHUS

Mpumep 3anncm popmara
solid / X
%J

facet normal 0.00 0.00 1.00 X
outer loop

vertex 2.00 1.00 0.00 Ciaa I'pyﬁoec%l;.re\'a)xblldeal-me TOHKoeccqr).r;itTeaHue
vertex -1.00 1.00 0.00

vertex 0.00 -1.00 0.00

endloop

endfacet

endsolid

MpaBunbHOE onncaHne TPUaHrynMpoBaHHOW NOBEPXHOCTU TpebyeT
4YTOObI BCE COCEAHME TPEYTONbHUKN MMENK Mo ABe obLyme
BEPLUNHBI.



Buabl CAD cuctem -

CAD cuctembl MOryT ObITb pa3geneHbl Ha ABe rpynnbi:
Cucrtembl aBTOMaTU3UPOBaAHHOM pa3paboTKM YepTexen Ha nriockocTu (2D);
Cucrtembl reomeTpuyeckoro mogenupoBaHua B npoctpaHcTtee (3D).

CucrtemMmbl reoMeTpMyYeCcKoro moaenmnpoBaHua ObINnM co3gaHbl ANA TOro,
YyTOObI NpeoaoneTb NPob6sieMbl, CBA3aHHbIE C UCMOSfIb30BaHUEM (hU3NYECKUX
MoAersien B npouecce NpoekTupoBaHusa. ATU CUCTEMbI CO3Aal0T cpeay,
NnogoOHYK TOMU, B KOTOPOM CO30aKOTCA U USMEHAITCA (hUu3nyeckme Mogenmu.
BusyanbHasa moaenb MOXeT BbIrNAAeTb TakK, Kak hnsnyeckas, Ho oHa
HemMaTepuarnbHa.

CucremMmbl reoMeTpMYeCcKoro moaenMmpoBaHUA AenATCA Ha KapKacHble,
NOBEPXHOCTHbIE N TBepAOTeNbHbIe.




CAD/CAM cuctembl

Pa3pa6otuuk - DELCAM Plc., BenukobputaHusa

- PowerShape - Cuctema TpEXMeEPHOro MoaenmMpoBaHUSI.

- PowerMILL - MowHasa v npocTtasi B UICNonb30BaHMM aBTOHOMHasi cMcTeMa aBTOMaTUYE€CKOWN MOArOoTOBKU
ynpasnsaowmx nporpamm ans 3/4 koopguHatHon dopesepHor 0b6paboTkmn Ha ntodom ctaHke ¢ YITY
n3genuin, cnpoekTupoBaHHbIxX B ntobon CAD-cucrteme.

- CopyCAD - cuctema npeobpasoBaHus AaHHbIX, MNOMYyYEeHHbIX C KOOPANHATHO-U3MEPUTENBHON MaLLWHbI, B
KOMMbIOTEPHYO NOBEPXHO-CTHYIO MOAENb.

- PowerINSERT - nakeTt Anst KOHTPONs TOMHOCTU C MOMOLLbK 3-KOOPAUHATHBIX U3MEPUTESbHBIX MAaLLUH.

- ArtCAM Pro - nakeT gns cosgaHus 06bEMHOro penbeda Ha 6ase nnockoro pucyHka n cosgaHus
ynpasnsoLWmnx NnporpamMmm 4ns ero MexodpaboTku.

- DUCT 5 - CAD/CAM - cuctema, no3BOndeT NpoBOAMTb MOLAENUPOBAHNE, YepPYEHNE N NOATOTOBKY
ynpasnarLwmx nporpaMmm gnga craHkos ¢ YlY.

Pa3paboTtumuk - Parametric Technology Corporation, CLUA

Pro/ENGINEER

Cuctema Bbicokoro ypoBHs, CAlNP ana eanHoro umka npoekTupoBaHne-npousBoacTBo. [1porpaMMHbIv
komnnekc Pro/ENGINEER oxBaTtbiBaeT BeCb LMK "KOHCTpPyMpoOBaHue - Npon3BoaCcTBO" B
MaLLUMHOCTPOEHUM.
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CAD/CAM cuctembl

Pa3paboTtuuk - Unigraphics Solutions, Inc., CLUA. (c 2007 Siemens)
Cuctema Unigraphics asnsietca CAD/CAM/CAE - cuctemoun BbICOKOTO YPOBHSI.
Unigraphics no3BosisieT oCyLLeCTBNATL MONMHOCTLIO BUPTYarnibHOE MpoeKTupoBaHme
nsgenun, mexaHoobpaboTtka getanemn crnoxHblx dopm. Cepusa npoayktos: Unigraphics
Solutions (NX), Parasolid, Solid Edge, Unigraphics, IMAN, TeamCenter, ProductVision.

Paspa6otumnk DASSAULT SYSTEMES (®PpaHuums)

CATIA/CADAM Solutions - 310 NonHOCTbLIO MHTErpUpoBaHHasa yHneepcanosHas CAD/CAM/CAE cuctema
BbICOKOIO YPOBHS, NO3BO-NstoLLaa obecnevntb napansenbHoe NpoBeaeHNne KOHCTPYKTOPCKO-
npoussoacTeeHHoro yukna CATIA, aBnasicb yHMBepCcanbHOW CUCTE-MOW aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBAHUS, UCTbITAHUSA N U3TOTOBIIEHNS, LUMPOKO NPUMEHSIETCS Ha KPYMHbIX
MaLUNHOCTPOUTENbHbIX NPEANPUATUSIX BO BCEM MUPE AN aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBaHUA,
NOArOTOBKMN NMPON3BOACTBA, PENHXUHUPUHTA




BobCAD-CAM, Inc.

BobCAD-CAM, Inc.

CNC Software, Inc.

DCAM GmBH

Delcam plc

Delcam plc

C&G SYSTEMS INC.

Camtek GmbH

CNC Software, Inc.

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: BobCAD-CAM for SolidWorks
Category: Manufacturing

Subcategory: CAM

Product Status: TT0E0

Product Name: CG CAM-TOOL

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: OPTICAM

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: Mastercam

Category: Manufacturing

Subcategory: CAM

Product Status: Certified CAM Partner

Product Name: Mastercam for SolidWorks®

Category: Manufacturing
Subcategory: CAM
Product Status: T

Product Name: DCAMCUT for SolidWorks®
Category: Manufacturing

Subcategory: CAM

Product Status: Solution Partner

Product Name: Delcam for SolidWorks®
Category: Manufacturing

Subcategory: CAM

Product Status: TN

Product Name: FeatureCAM

Category: Manufacturing
Subcategory: CAM

Product Status: Certified CAM Partner

Product Name: BobCAD-CAM Version 23 Softw...

DP Technology Corp.

EFICAD

EFICAD

EXAPT Systemtechnik GmbH

EZ-CAM Solutions Inc.

FASys Industrie-EDV-Systeme GmbH

Gibbs and Associates

Griffo Brothers Inc.

Product Name: EFICN SW

Product Name: EXAPTsolid

Product Name: GibbsCAM

Product Name: GB/GeoSolidPro

Product Name: ESPRIT

Category: Manufacturing

Subcategory: CAM

Product Status: Certified CAM Partner

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: SWOOD CAM
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: FATool Interface for Solidw...
Category: Manufacturing

Subcategory: CAM

Product Status: Solution Partner

Product Name: CAMWorks
Category: Manufacturing
Subcategory: CAM
Product Status: TR0

Category: Manufacturing
Subcategory: CAM
Product Status: Certified CAM Partner

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner



Majestic Solutions Inc.

MecSoft Corporation

Metalcam S.L.

Missler Software

NCCS

NCG CAM Solutions Ltd

OPEN MIND Technologies AG

PartMaker Inc.

Product Name: VisualMILL for SolidWorks®

Product Name: NCL

Product Name: PartMaker

Product Name: CMMWorks

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

QARM, Pty, Ltd.

X Sescoi International
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

SolidCAM Ltd.
Category: Manufacturing
Subcategory: CAM
Product Status: TN

Product Name: Fikus Visualcam
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

Ja8 2 SPRUT Technology, Inc.
Product Name: GOelan

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Studio Tecnico Turci

Category: Manufacturing ' :
Subcategory: CAM i 4 =)

Product Status: Solution Partner

Surfware, Inc.

Product Name: NCG CAM

Category: Manufacturing

Subcategory: CAM

Product Status: Certified CAM Partner

Vero Software
Product Name: hyperMILL for SolidWorks
Category: Manufacturing

Subcategory: CAM
Product Status: TN

PASCAM GmbH
Category: Manufacturing

Subcategory: CAM
Product Status: Certified CAM Partner

SolutionWare Corporation

Product Name: OneCNC CAD/CAM
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

Product Name: WorkNC

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: SolidCAM
Category: Manufacturing
Subcategory: CAM
Product Status: TT0T0

Product Name: PowerCAM

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: SprutCAM
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

Product Name: X-Camme
Category: Manufacturing
Subcategory: CAM

Product Status: Solution Partner

Product Name: SURFCAM®
Category: Manufacturing
Subcategory: CAM

Product Status: Certified CAM Partner

Product Name: VISI

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner

Product Name: PASCAM Bea

Category: Manufacturing
Subcategory: CAM
Product Status: Solution Partner



