®EAEPANBHOE ATEHTCTBO

Mo TEXHAYECKOMY PEIMYNUPOBAHUIO U METPOSTOMUKU

HALlVIOHAﬂbeII?I rOCTPMCO
PoCCHACKOM 10303-514—
OEALEPALUM 2007

Cucrembl aBTOMaTM3auMm npounssoactTea
n NX UHTEerpauuma

NPEAOCTABJIEHUE OAHHbIX Ob U3OENUN
N OBMEH 3TUMU OAHHBLIMU

YacTtb 514

MpuknagHble HTepNpeTUPOBaHHbIE KOHCTPYKLMM.
PacwupeHHoe rpaHMyYHOe nNpeacTaBrieHne

1SO 10303-514:1999
Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct:
Advanced boundary representation
(IDT)

UznaHue onumnansHoe

B3 1—2007/395

Mockea
CraHgapTuHcopmM
2007


http://www.mosexp.ru/proektnye_raboty.html

FOCT P UCO 10303-514—2007

MpeaucnoBue

Lienv v npyHumnbl ctaHaapTusaummn B Poccuinckon ®eaepaumm yctaHoBneHbl PeaepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TEXHNYECKOM PErynMpoBaHnm», a NpaBuna NPUMEHEHNA HaLMOHANbHbIX
cranpgaptoB Poccuiickon Pepepaumm — FOCT P 1.0—2004 «CranpapTtusaumsa B Poccuiickon denepaumm.
OCHOBHbIE MNONOXEHUA»

CBepeHuA o cTaHaapTe

1 NOArOTOBNEH NocyaapcTBEHHbLIM Hay4HbIM yYpexaeHneM «LieHTpanbHbii Hay4Ho-UccneaoBaTe-
NbCKMIA N OMbITHO-KOHCTPYKTOPCKUA MHCTUTYT POBOTOTEXHMKM M TEXHMYECKOW KMGEpHEeTUKU» Ha OCHOBE
Cco6CTBEHHOro ayTeHTUYHOrO NepeBoAa CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHnyeckum kommteToM no ctaHaaptnsaunm TK 459 « MHbopMaLnoHHasa nopaepkka xua-
HEHHOro Lu1Kna nsgenmny

3 YTBEPXIEH VBBEAEH B AENCTBME Mpukazom PeaepansHOro areHTCTBa MO TEXHUYECKOMY pery-
nuposaHunio n metponorumn ot 20 mapta 2007 r. Ne 36-cT

4 Hactoawwmn ctaHaapT uaeHTu4eH mexayHapogHoMy craHgapty MCO 10303-514:1999 «Cuctembl
aBTOMaTM3aLMM NPOM3BOACTBAE U X MHTerpaums. MNpeacTaBneHne AaHHbIX 06 n3nenm n 06MeH 3TMW AaHHbI-
mu. HacTb 514. MpurknagHble MHTEPNPETUPOBaHHbIE KOHCTPYKLUMKN. PaclumpeHHOe rpaHn4YHOe NpeacTaBneHme
(ISO 10303-514:1999 «Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct: Advanced boundary representation»).

Mpy NpUMeHeHnn HaCTOoALLEro cCTaHaapTa PEKOMEHAYETCA UCMONb30BaTb BMECTO CCbINOYHBIX MEXAYHA-
POAHBIX CTAaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHanNbHbIe CTaHaapThl Poccuiickon ®eaepauum, cBefieHns o
KOTOPbIX NpUBEAeHbl B AONONHUTENBHOM NPUNoXeHun F

5 BBE[EH BMNEPBbIE

UHgpopmayuss 06 usMeHeHUsIX K HacmosiweMy cmaHOapmy nybrnukyemcsi 8 exe2o0HO uz0asaeMoM
UHhOpMaYyUOHHOM yKa3amere «HayuoHarnbHble cmaH0apmbly, a MeKCm U3MeHeHUll U ronpasok — 6 eXXeMe-
CAYHO U30asaeMbix UHGhOPMAaUUOHHbIX ykasamensx « HayuoHasnbHbie cmaHOapmsi». B cnyqdae nepecmompa
(3ameHbl) unu ommeHbl Hacmosiuezo cmaHdapma coomeememeyioujee yeedomrneHue 6ydem onybnuKkoeaHo
8 eXeMecs4HO u3dasaeMoM UHhOPMaYUOHHOM yka3amene «HayuoHanbHbie cmaHdapmel». Coomeemcmey-
rowas uHghopmauusi, yeeOoMIeHUe U MeKCMbl pasMewalomcesi makxe 6 uHghopmMayuoHHoU cucmeme obuje2o
n0/1b308aHUA — Ha oghuyuansHoM calime DedepanbHO20 a2eHMCcmea o MexXHUYEeCKOMY Pe2ynupoeaHuio u
memponoeuu 8 cemu iimepHem

© CraHpapTtuHdopm, 2007

Hacroswmin ctaHaapT He MOXET GblTb MOMHOCTBLIO UMK YaCTUYHO BOCNPOU3BEAEH, TUPaXWUPOBaH U pac-
NPOCTPaHeH B kKavecTBe O(hULManbHOTO n3aaHus 6e3 paspelueHns GenepanbHOro areHTCTBa NO TEXHUYECKO-
MY pPEerynnmpoBaHuIO U METPONOMMN



rOCT P UCO 10303-514—2007

CoaepxaHue
1 OBNACTb MPUMEHEHWIA. . . . . . . . . . i e e e e e e e e e 1
2 HOPMATMBHBIE COBIMKM . . . . . . o ittt ittt i e e e e e e e e e e e e e e e e e 2
3 TEPMUHBIMONPEAEMEHUA . . . . . . . . o it e e e e e e e e 2
3.1 TepmuHbl, onpegenenHble BUCO 10303-1 . . . . . . . . 2
3.2 TepmuHbl, onpefenenHble BUCO 10303-42 . . . . . . . 2
3.3 TepmuH, onpepenerHHbin B UCO 10303-202. . . . . . . . . . .. e 2
3.4 TepmuHbl, onpepenerdHblie BUCO 10303-511. . . . . . . . . . . ... . . 3
3.5 [pYmMe ONPeaenEHNS . . . . . . . o oo 3
4 CokpalleHHbIi MMCTUHIF HAa A3bIke EXPRESS . . . . . . . . . . . . 3
4.1 OCHOBHbIE MOHATUA M OOMYLLUEHUSA . . . . o o oo e e e e e et e e e e e e e e e e e 4
4.2 Onpepenenune obbekTa advanced_brep_shape_representation cxembl aic_advanced_brep . . . . . . 5
MpunoxeHne A (06a3aTenbHoe) COKpaLLEHHOE HAMMEHOBAHME OBBbEKTA. . . . . . . . . . . . . .. ... .... 7
MpunoxeHue B (o6a3atenbHoe) PervcTpauma MHOPMaLUMOHHOTO OBbeKTa . . . . . . . . . . . . . . .. . ... 7
Mpunoxenne C (cnpaBoYHOE) MALLINMHHO-UHTEPMNPETUPYEMBIE IUCTUHIW . . . . . . . . o o ot oo .. 8
Mpunoxenne D (cnpaBouHoe) EXPRESS-G anarpaMMbl . . . . . . . . . . ittt e e 8
Mpunoxenue E (cnpasouHoe) TpeGosanus cootBetcTBua MNKn uenmuenbitanmin . . . . ... .. ... . .. 17

MpunoxeHue F (cnpasoyHoe) CeeaeHNa 0 COOTBETCTBMM HAaLMOHanNbHbIX CTaHaapTos Poccuiickon denepa-
MM CCbINOYHBLIM MEXAYHAPOAHBIM CTAHAAPTAM. . . . . . . . . . . . . ol ittt e 17



rocT P UCO 10303-514—2007

BBegeHue

CraHpapTbl komnnekca MCO 10303 pacnpocTpaHAIOTCA Ha KOMNbIOTEPHOE NpeacTaBneHne nHpopma-
LMK 06 n3nenmnax n oGMeH fAaHHbIMK 06 n3aenuax. Vx uenbio aBnseTca obecneveHne HEMTPaNbHOTO MEXaHN3-
Ma, COCOGHOro ONUCLIBaTL U3AENWS HA BCEM NMPOTSXKEHNN NX XKM3HEHHOTO LMKNa. 3TOT MEXaHW3M NPUMEHUM
He TONbKO ANS HeNTPanbHOro 06MeHa anamm, Ho ABNAETCA Takke OCHOBOM ANA peanu3aLnn h COBMECTHOTO
poctyna k 6a3aM AaHHbIX 06 M3AEeNUAX M OPraHN3aunn apxXMBMPOBaHNS.

CrtanpapTbl komnnekca MCO 10303 npeactaBnsioT cobon Habop 0TAENbHO U3naBaeMbiX CTaHAapTOB
(4acTteit). CTaHaapThl 4AHHOTO KOMMNNEKCa OTHOCATCA K OAHOM U3 CNeaylowmnx TeMaTUYeCKnX rpynn: MeToabl
ONMCaHns, UHTErpUPOBaHHbIE PECYPChI, NPUKNaAHbIE MHTEPNPETUPOBAHHBLIE KOHCTPYKLUMK, NPUKNaaHbIe Npo-
TOKOIbI, KOMMNNEKTbl aGCTPaKTHLIX TECTOB, METOAbLI Peanu3aLUnn n aTTecTaunoHHoe TecTuposanune. pynnb
CTaHOapToB AaHHOro koMnnekca onncarbl B UCO 10303-1. HacToawmii ctaHaapT BXoauT B rpynny npuknaa-
HbIX UHTEPNPETUPOBAHHBLIX KOHCTPYKLUIA.

MpuknagHas nHTepnpeTnpoBaHHas koHCTpykums (MNK) o6ecneunBaeT nornyeckyio rpynnMpoBKy MHTEp-
NPEeTUPOBAHHBLIX KOHCTPYKLIMIA, NOAAEPKMBAIOLLNX KOHKPETHYIO (OYHKLMOHANBHOCTb ANSA MCNONb30BAHNS AaH-
HbiX 00 w3genum B PasHOOGPa3HbIX MPMKNAOHbIX KOHTEKCTaX. MHTepnpeTMpoBaHHaA KOHCTPYKUMA
npeacTaBnaeT coboi oObIYHYI0 MHTEPNPETALMIO MHTEMPUPOBAHHLIX PECYPCOB, NoaaepXnBaloLLyio TpeGosa-
HWUSi COBMECTHOIO UCMOMb30BaHWA MHpOpMaLMM NPUKNaaHbIMM NPOTOKONaMM.

Hacrosiwui ctaHaapT onpeaenser NpUKNagHylo UHTEPNPETUPOBAHHYIO KOHCTPYKLUMIO ANA ONUCaHWUA
rPaHNYHOro NPeacTaBNeHNs TBEPAOro TeNa ¢ ABHOM TONONOINEN 1 3NeMeHTapHOM reoMeTpuen unu reomeTpu-
encBoboaHbIX (hopM. B Hem KOHKpeTM3npoBaHbl 0606LLeHHble KOHCTpYKUmK o UCO 10303-42 ana onpepene-
HUS MoAenen rpaHNYHOro npeacTaBrneHWs MHOroobpaswna TeepAblXx Ten M ofecnevyeHna MNONHOrO W
OAHO3HAYHOro onpeaeneHna aTux moaenew. Npu onpeaeneHnn rpaHer Moaenew IPaHNYHOro NPeacTaBNeHus
B AaHHom MUK ncnonbayetca onpeaenexHue obvekta advanced_face no MCO 10303-511.
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HAUWOHANbHBIN CTAHOAPT POCCUMCKOHW OSOEREPALUMU

Cucrembl aBTOMaTH3aLUKM NPOM3BOACTBA M UX MHTErpaums
NPEACTABJIEHME OAHHbBIX OB U3OENTUN U OBMEH 3TUMU AAHHbLIMUA

YacTtb 514
MpuknagHblie MHTEpNpeTUPOBaHHbIe KOHCTPYKUMU. PacluMpeHHOe rpaHuy4HOe NpeAcTaBneHne

Industrial automation systems and integration. Product data representation and exchange.
Part 514. Application interpreted constructions. Advanced boundary representation

DNara BBegeHuna — 2007—09—01

1 O6nacTb npyuMeHeHuUsi

Hacroawwuit cTaHOapT onpegenseT MHTepnpeTaumio MHTErPUPOBaHHbLIX PECYPCOB, COOTBETCTBYIOLLYIO
cnepylowmmM TpeboBaHnAM:

- OTHOCUTENbHO onpefeneHus pacluMpeHHON MoAEenu rpaHnyYHoro npeacraeneHus (B-rep mopenn).
PaclwmpeHnHas B-rep Mogenb sBnseTca npeacTaBrneHneM, COCTaBMNEHHLIM U3 OAHOMO unu 6onee 06bLEKTOB
manifold_solid_brep, kaxabii 13 koTopbiX onpeaeneH NocpeacTBOM 3reMEHTapPHON reoMeTpum unm o6bLeM-
HOW reomeTpuu;

- OTHOCUTENbLHO onpeaeneHNa HeorpaHNYEHHOM reOMeTPUMN KPUBBLIX N MOBEPXHOCTEN, UCTONb3YEMbIX
npv onpeaeneHvun rpaHen B-rep mopenu;

- OTHOCUTENbLHO OnpeaeneHns TONONOrMYeCcKon CTPYKTYpbl B-rep moaenn. B 4acTHOCTH, BCe NOBEPXHOC-
TV OrpaHn4eHbl NOCPEaCTBOM OnpeaeneHus cBA3aHHbIX C HUMKN 06bekToB advanced_face, a Bce kpuBble orpa-
HWYeHbl NOCPEACTBOM CChINKM OT TONonormyeckoro o6bvekta edge_curve.

OanHas MK He3aBrCMMa OT kako-NMGO NPOMBILLIEHHON NPUKNaaHoN obnacTu.

TpeGoBaHUS HACTOSALLIETO CTaHAAPTa PacnpOCTPAHAIOTCA HA:

- TPexXMepHYIo reoOMeTPHIO;

- rpaHn4Hble NpeacTaBneHNns;

- B-rep mogenu;

- Bu-crnnanHoBble KPUBbIE M NOBEPXHOCTH;

- KpuBbl€ BTOPOro Nopsaka;

- 9neMeHTapHble KpUBbIE;

- 9neMeHTapHble NOBEPXHOCTY;

- reoMmeTpuyeckue NpeobpasoBaHus;

- NONUANHWUK;

- NapameTpu4ecKue KpuBble;

- penbeHble NOBEPXHOCTH;

- NOBEPXHOCTHbLIE KPUBbIE;

- M30rHyTbie NOBEPXHOCTY;

- NPOCTPAHCTBEHHbIE KPUBBIE;

- HEOrpPaHNUYEHHYIO FEOMETPMIO;

- WUCMONb30BaHWE TONONOMM ANS OFrPaHNHEHNUS FEOMETPUYECKUX OB BEKTOB.

TpeboBaHns HacTOALLEro CTaHaapTa He pacnpoCTPaHAOTCA HA:

- OBYMEPHYIO FreOMETPUIO, KpOMe onpeaeneHns napameTpuiecknx KpUBbIX B NapaMeTpruyeckom npo-
CTpPaHCTBE NOBEPXHOCTH;

- OrpaHUYeHHble KPUBbIE, KPOME NMOMMUMNHUIA 1 BU-CNNANHOBBIX KPUBBLIX;

- OrpaHuyeHHble NOBEPXHOCTH, KpOME BU-CNNanHOBbLIX NOBEPXHOCTEN;

- BbIHECEHHbIE KPVBbIE W MOBEPXHOCTU.

WUzpaHune ochmumnanbHoe
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2 HopmaTuBHbIE CCbISIKK

B HacTosLLEeM CTaHAapTe UCMOMNb30BaHbl CCbINKWU HAa crneayowmue MexayHapoaHble CTaHAapThi:

MNCO/M3K 8824-1:2002 NndopMaLMOHHble TeXHONOrMKU. B3anmMocBA3b OTKPLITbIX CUCTEM. ABCTpaKTHanA
CHHTaKcnueckasa Hotaumsa Bepcumn oguH (ACH. 1). Yactb 1. Cneundmkanuma OCHOBHOM HOTaumK

MCO 10303-1:1994 Cncrembl aBTOMaTU3aLMMN NPOU3BOACTBA MMX MHTerpaums. NMpeacrasneHne AaHHbIX
06 nspenumn n obmMeH aTmMm aaHHbIMK. YacTb 1. OBbLume npeacTaBneHnsa n OCHOBOMONArawLLMe NPUHLUMNDI

MCO 10303-11:1994 CucteMbl aBTOMaTM3aLMKN NPOM3BOACTBA M UX MHTerpauua. MpeactaeneHne Aax-
HbiX 06 n3genumn n obmeH aTMMKM AaHHbIMK. YacTb 11. MeToabl onncannsa. CnpaBoYHOE PYKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 CucteMbl aBTOMaTM3aLMKN NPOM3BOACTBA W MX MHTerpauua. MpeactaeneHne aax-
HbIX 06 3genumn n o6mMeH 3TMMK AaHHbIMKU. YacTb 4 1. IHTerpmpoBaHHble 0606LLeHHbIe pecypcbl. OCHOBbLI ONu-
CaHu1s 1 NopAEPXKN M3aennin

MCO 10303-42:1994 CucteMbl aBTOMaTM3aLMKN NPOM3BOACTBA M UX MHTerpauusa. MpeactaeneHne aax-
HbIX 06 n3genum n obmeH aTMMm AaHHbLIMK. YacTtb 42. UHTerpupoBaHHbie 0600L1eHHbie pecypcbl. FeomeTpu-
Yeckoe 1 TOMonorMveckoe NpeacTaBneHne

MCO 10303-43:1994 CncteMbl aBTOMaTM3aLMKN NPOM3BOACTBA M MX MHTerpauua. NpeactaeneHne aax-
HbIX 00 n3genuu 1 06MeH 3TMMKN AaHHbIMK. YacTb 43. MiHTerpmpoBaHHble 0606L1eHHble pecypcbl. CTPYKTYpbI
npeacraeneHnn

MCO 10303-202:1996 CucteMbl aBTOMaTU3aLMM NPOM3BOACTBA U MX MHTerpaums. NpeacraeneHve aaH-
HbIX 06 n3genum n obMeH aTMMKN AaHHbIMK. YacTb 202. MNprknagHble NPOTOKOMNbI. ACCOLMaTUBHBIE YEPTEXN

MNCO 10303-511:2001 CuctemMbl aBTOMATM3aLMN NPOU3BOACTBA U UX MHTerpaums. NpeacraesneHve AaH-
HbIX 06 usgenun n obmeH aTMMKM AaHHbIMKU. YacTb 511. MNprknagHble MHTEPNPETUPOBaHHbIE KOHCTPYKLMN.
Tononorn4ecky orpaHM4YeHHas NOBEPXHOCTb

3 TepmuHbl n onpepeneHus

3.1 TepmuHbl, onpegeneHHsie B UCO 10303-1

B HacToALwEeM CTaHAapTe NPMMEHEHbBI Creayowne TEPMUHbI:
- npunoxeHume (application);

- mpuknagHon koHTekcT (application context);

- npuknagHoi npoTtokon; MM (application protocol; AP);

- MeTop peanusauuu (implementation method);

- WHTerpupoBaHHbIN pecypc (integrated resource);

- WHTepnpeTauua (interpretation);

- AaHHble 06 uspgenuu (product data).

3.2 TepmuHbl, onpegeneHHbie B UCO 10303-42

B HacToALEeM CTaHAaPTe NPYMEHEHbI CNeayloLmMe TePMUHBI:

- NUWHeiHO CBA3aHHbIW (arcwise connected);

- 0CEeCMMMeTPUYHBIN (axi-symmetric);

- rpanuua (boundaryy);

- NpocTpaHCTBeHHaA Mogenb rpaHUYHOro NpeacTaBnenus; B-rep moaens (boundary representation
solid model; B-rep);

- orpaHuyeHms (bounds);

- KOOpAWHaTHOE NPOCTPaHCTBO (coordinate space);

- KpuBas (curve);

- He3aMKHyTas KpuBas (open curve);

- opueHTUpyeMbiW (orientable);

- MOBepXHOCTb (surface);

- Tononoruyeckoe 3Hauvenme (topological sense).

3.3 TepmuH, onpeaenenHbin B UCO 10303-202

B HacToALLEM CTaHAaPTE NPUMEHEH CNeaYIOLLINIA TEPMUH:

- NpUMKNagHaA MHTepnpeTupoBaHHaa KOHCTPykumuA; MUK (application interpreted construct; AIC):
Jlornyeckasn rpynnMpoBka MHTEPNPeTUPYEMbIX KOHCTPYKLMIA, KOTOpasa nogaepxueBaeT onpeaeneHHyio pyHk-
LMI0 ANA MCMONb30BaHWUA AaHHbIX 06 N3AeNUN B KOHTEKCTAX PasNUYHbIX NPUNOXKEHWIA.

2
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3.4 TepmuHbl, onpeaeneHtbie 8 UCO 10303-511

B HacToAwWeM cTaH4apTe NPUMEHEHbI CNEAYIOLLME TEPMUHDI:
- paclmnpeHHasn rpaHb (advanced face);

- penbedHana noBepxHOCTb (sculptured surface);

- U30rHyTas NoBepXHOCTb (swept surface);

- npocTpaHcTBeHHanA kpuBas (twisted curve).

3.5 [pyrue onpepgeneHua

B HacTosILLEM CTaHaAPTE TAKKE NPUMEHEHBI CNEAYIOLLME TEPMUHBI C COOTBETCTBYIOLLMMU ONpeAeNEeHNAMM:

npepcraBneHue opmbl paclumpeHHon B-rep mopensio (advanced B-rep shape representation):
MpencraBneHne opMbl, COCTABNEHHOE U3 OAHON unu Gonee B-rep moaenei MHoroo6pasnsa TeepabIX Ten.
Kaxxpaas BxoasLlas B Hero B-rep Mogenb omkHa MMeTb CBOW rpaHu 1 pebpa, onpeaeneHHble B ABHOM hopme
NOCPEACTBOM 3MeMeHTapHOM FeOMETPUM NN reoMeTpun CBOBOAHbIX HOPM.

B-rep mogenb MHOroobpa3susa TBepabix Ten (manifold solid B-rep): NInHenHo cBA3aHHOE TBEPAOE TENO,
npeacTaBneHHOE CBOEN rPaHuLeN, XapakTepur3ayioLLeeca TeM, YTO NPU pasMeLLeHUN LIEHTPa 04eHb ManeHbKom
cthepbl B N0OON TOUKE Ha rPaHULLE 3TOFO TENa e€ BHYTPEHHUI 0GbeM AENUTCA TOYHO Ha ABe o6nacTtu. MNpnatom
0fHa 13 3TMX obnacTern HaxoaMTCA BHYTPY TBEPAOrO TeNa, a Apyras — CHapYyXu.

4 CokpalleHHbI NMCTUHT Ha A3bike EXPRESS

B HacToswem paspene onpeaeneHa EXPRESS-cxema, B KOTOPOW MCNOMb3YIOTCA 3NEMEHTbI UHTErpupo-
BaHHbIX PECYPCOB M COOEPXaTCA TUMbI, KOHKPETM3aLUM O6GBEKTOB 1 PYHKLMW, OTHOCALLIMECH K HAcToALLEMY
cTaHpapTy.

NMpumevaHus

1 B WHTerpvpoBaHHbIX pecypcax AOMyckaeTCA CyluecTBOBaHWE MOATUMOB M 3NEMEHTOB CMUCKOB Bbibopa, He
UMMNOPTMPOBaHHBIX B AaHHY0 MUK. Takne KOHCTPYKLMM UCKIOYAIOT U3 AepeBa NoATUNOB UNK U3 cnucka BbiBopa nocpen-
CTBOM NpaBun HesABHOro MHTepdeiica, onpeaenerHbix B MCO 10303-11. Ccbinku Ha UCKNIOHYEHHBIE KOHCTPYKLMU HAXoasT-
cs BHe ofnacTv npumeHeHust AaHHoi MUK, B HekoTOpbIX CRyvasx WCKIOYAOTCA BCe 3NeMeHThl cnucka Bbibopa.
Mockonbky MK npeaHasHadveHbl ANs peanu3aummn B KOHTEKCTE NPUKNaAHOro NPOTOKONA, SNeMeHTbl cnncka Boibopa 6yayT
onpeaenaTbCA 06NacTbio NPUMEHEHU NPUMKNaAHOro NPOTOKONaA.

2 B paHHoit MK ucnonb3osaHbl Bce 06bekThbl U Tunbl u3 MUK, onpeaensiowen Tononornieckn orpaHuyeHHyo
noeepxHocTb (aic_topologically_bounded_surface). MonHbiit Habop aaHHBIX — No NCO 10303-511.

EXPRESS-cneundvkauma

*

SCHEMA aic_advanced_brep;
USE FROM aic_topologically_bounded_surface;

USE FROM geometry_schema(cartesian_transformation_operator_3d);
USE FROM geometric_model_schema
(manifold_solid_brep,
brep_with_voids);
REFERENCE FROM geometric_model_schema(msb_shells);
USE FROM topology_schema
(closed_shell,
connected_face_set,
oriented_closed_shell);
USE FROM representation_schema(mapped_item);

USE FROM product_property_representation_schema (shape_representation);
(*
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MpumeyarHus

1 Onso6bekta connected_face_set ycTaHoBNEeHbI ABHBIE UHTEPEENCHI, T.€. OHW BKNIOYEHbI B CICKK OnepaTopoBs
USE FORM, 4ToGbl N03BONUTL NpaBunam, AeicTyoWwmM B pamkax obbekta advanced_brep_shape_representation,
nony4YMTb AOCTYN K aTpubyTaM 3Tnx 06bekToB. fina ucnonb3osanna aaHHomn MUK tpebyeTca Tonbko, YTobb! 3TU 06 BEKTHI
peann3oBbIBaNUCH B BUAE OAHOTO U3 CBOMX NOATUMNOB.

2 CxeMbl, CCbINKW Ha KOTOpbIE AaHbl BbILLIE, MOXXHO HaWTK B CNeAYyIoLLmMX cTanaapTax komnnekca NCO 10303:

geometry_schema —NCO 10303-42;
geometric_model_schema —WNCO 10303-42;
topology_schema —WNCO 10303-42;
representation_schema — NCO 10303-43;
product_property_representation_schema — NCO 10303-41;
aic_topologically_bounded_surface — NCO 10303-511.

4.1 OCHOBHbIE NOHATUA U AOoNYLIEHUA

Ona He3aBUCMMOI peann3aumm B CXeMax NPUKNaaHbIX NPOTOKOMOB, B KOTOPbIX MCMOMb3YeTCA AaHHAanA
MUK, npeagHasHaveHbl cnegyiowme 06beKTbI:

- advanced_face*;

- axis2_placement_2d *;

- axis2_placement_3d *;

- brep_with_voids;

- bezier_curve *;

- bezier_surface *;

- b_spline_curve_with_knots *;

- b_spline_surface_with_knots *;

- cartesian_point *;

- cartesian_transformation_operator_3d;

- circle *;

- closed_shell;

- conical_surface *;

- definitional_representation *;

- degenerate_toroidal_surface *;

- cylindrical_surface *;

- direction *;

- edge_curve*;

- edge_loop*;

- ellipse *;

- face_bound*;

- face_outer_bound *;

- face_surface *;

- geometric_representation_context *;

- hyperbola*;

- line*;

- manifold_solid_brep;

- mapped_item;

- oriented_closed_shell;

- parabola*;

- parametric_representation_context*;

- pcurve*;

- plane™;

- polyline *;

- quasi_uniform_curve *;

- quasi_uniform_surface *;

- rational_b_spline_curve *;

- rational_b_spline_surface *;

- representation_map;

- spherical_surface *;

- surface_of_linear_extrusion *;

- surface_of_revolution *;
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- toroidal_surface *;

- uniform_curve *;

- uniform_surface *;

- vector *;

- vertex_loop *;

- vertex_point™*.

Mpumedan ne— O6bekTbl, NOMeYeHHbIe CUMBONOM «*», onpeaeneHbl 8 MUK aic_topologically_bounded_-
surface.

MpuknagHoi npotokon, wmcnonb3yowmii aaHHylo MUK, pnomkeH obGecneumBatb, 4TOGbI OGBEKT
shape_representation peanusoBbiBancs kak 06ekT advanced_brep_shape_representation.

4.2 OnpepeneHune o6bexta advanced_brep_shape_representation cxemsl aic_advanced_brep

O6bekT advanced_brep_shape_representation agnaerca noatunom oobekta shape_representation,

B KOTOPOM 3NEMEHTbI NPeICTaBNeHns ABNAIOTCA KOHKpeTusaumamm o6vektos manifold_solid_brep. Otn

KOHKpEeTM3aLun oTAnJaloTcsa ot bonee obuuen B-rep Mogenu Tem, 4To B HUX AN NpeACcTaBneHns reoMeTpum

rpaHe 1 pebep AOMKHbBI UCMONb30BATLCA TOMbKO ABHbIE reoMeTpudeckne opmbl. FeomeTpusa rpaHen orpaHu-
YeHa 3ANeMeHTapPHbIMU, U3OTHYTIMWU MNWU GK-CNNaNHOBbLIMW NOBEPXHOCTAMM.

EXPRESS-cneundvkaimna
*)

ENTITY advanced_brep_shape_representation
SUBTYPE OF (shape_representation);
WHERE

WR1: SIZEOF(QUERY (it <* SELF.items | (NOT (SIZEOF([
'AIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP',
'AIC_ADVANCED_BREP.FACETED_BREP",
'AIC_ADVANCED_BREP.MAPPED_ITEM',
'AIC_ADVANCED_BREP.AXIS2_PLACEMENT_3D1* TYPEOF(it))=1)})))

= 0,

WR2: SIZEOF (QUERY (it <* SELF.items | (SIZEOF([
'AIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP',
'AIC_ADVANCED_BREP.MAPPED_ITEM] * TYPEOF(it)) = 1) )) > 0;

WRS3: SIZEOF(QUERY (msb <* QUERY (it <* SELF.items |
('AIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP' IN TYPEOF(it})) ) |

(NOT (SIZEOF(QUERY (csh <*msb shells(msb) |
(NOT (SIZEOF(QUERY (fcs <* csh\
connected_face_set.cfs_faces | (NOT (
'AIC_ADVANCED_BREP.ADVANCED_FACE' IN TYPEOF(fcs))) ))=0)) ))
=0))))=0;

WR4: SIZEOF (QUERY (msb <* QUERY (it <* items |

('AIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP' IN TYPEOF(it)) } |
(‘AIC_ADVANCED_BREP.ORIENTED_CLOSED_SHELL' IN TYPEOF(msb\
manlfold_solld_brep outer))))=0;

WRS: SIZEOF(QUERY ( brv <* QUERY (it <*items |

('AIC_ADVANCED_BREP.BREP_WITH_VOIDS' IN TYPEOF(it)) ) | (NOT
(SIZEOF(QUERY (csh <* brv\brep_with_voids.voids |
(csh\oriented_closed_shell.orientation))) = 0)) })
= 0;

WR6: SIZEOF(QUERY ( mi <* QUERY (it <*items |
('AIC_ADVANCED_BREP.MAPPED_ITEM'IN TYPEOF(it)) ) | (NOT
('AIC_ADVANCED_BREP.ADVANCED_BREP_SHAPE_REPRESENTATION IN
TYPEOF(mi\mapped_item.mapping_source.mapped_representation))) ))
= 0’

END_ENTITY;
(*
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PopmanbHble YTBEPKAEHUA

WR1 — atpnbyTt items cyneptuna representation pgomxeH cogepkaTb TOMbKO  OBBEKTHI
manifold_solid_brep, mapped_item n axis2_placement_3d; o6bekrt faceted_brep ncknoueH ns mHoxec-
TBa 06bEKTOB B items, Tak kak OH Mor Gbl UMeTb Tun faceted_brep v Tvn manifold_solid_brep.

WR2 — no kpariHeil Mepe 0aHNM 13 3neMeHTOB B items fomkeH 6biTb 06bekT manifold_solid_brep nnm
06bekT mapped_items (cM. Take WRGE).

WR3 — vy kaxgoro o6bekta manifold_solid_brep B items Bce rpaHu OomkHbl ObiTb OGbeKkTamm
advanced_face. 310 rapaHTUpyeT BbiNONHEHNE CNeayOLINX YCNOBUIA:

- Kaxabli 06bekT face aenaeTca o6bekToM face_surface;

- kaxpblii 06bekT face_surface nMmeet CBoo reoMeTpuio, 3aaaHHyto oobekTamu elementary_surface,
swept_surface unn b_spline_surface;

- BCe 00bekTbl edge, UCMoONbL3yeMble Ans onpeaeneHns rpadny, obbekTa face, AOMXKHBI CCbINATLCA Ha
o6bekT edge_curve;

- Kaxkgas Kpueasi, ucnorb3yemas Ans onpeaeneHns reoMeTpmm rpaHen u nx rpanHunL, AomkHa 6biTb 6o
conic, nu6o line, nn6o polyline, nn6o b_spline_curve;

- pebpa, ucnonbayemble Ans onpeaeneHns rpalnl, oobekta face, NOMKHbI GbITb OrpaHNYeHbl BEPLUNHA-
MUK TMNa vertex_point;

- HVKaKas 3aMKHyTas Lenb, ucnonb3yemMas Ansa onpepenenns obbekta face_bound, He AomkHa npu-
HaanexaTb K OPUEHTUPOBaHHOMY NOATUMY.

MpunmeyaHue— Boizos dyHkuumn msb_shells B WR3 koppekTeH, Tak kak HECMOTPS Ha TO, YTO 0600LLEHHbIM
TMNOM aprymeHta ‘msb’ sBnsetca representation_item, onepatopom QUERY pana ‘msb’ 6bin BbiGpaH Tun
manifold_solid_brep.

WR4 — ansa kaxgoro o6bekta manifold_solid_brep B items atpuGyT BHelLHen 060N0YKM He AOMKEH
npvHagnexaTb K OpMEHTUPOBAHHOMY NOATUMY.

WR5 — ecnu B items nmeetcs o6bekt brep_with_voids, 10 kaxxaas o6onoyka u3 Habopa voids nomkHa
6bITb 06bekTOM oriented_closed_shell co sHauennem opnentTaumm FALSE.

WR6 — ecnu B items nmeeTtcs o6bekT mapped_item BknioyeH, To 06bekT mapped_representation
aTpnbyTa mapping_source gomxkeH 6biTb 06bekToM advanced_brep_shape_representation.

NMpumevaHune—Ecnn obvekt cartesian_transformation_operator_3d BknioveH kak  obbekT
mapped_item.mapping_target c o6bekTom axis2_placement_3d, COOTBETCTBYHOLIMM HAYaNbHOM CUCTEME KOOPANHAT
kak 06bekT mapped_representation.mapping_origin, To peaynbTupyrowmin o6bekT mapped_item asnseTtca npeobpa-
3oBaHHoM konuei obbekTa advanced_brep_shape_representation. TouHoe onpeaenexHune npeobpasosanus, Bknioyas
nepeMelleHWe, BpalleHue, MacluTabupoBaHne 1, ecnv Heo6xoanMMo, 3epkanbHoe OTpaXeHue, AaeTCs ONepaTopom npe-
obpasoBaHus.

EXPRESS-cneumdukaums

*

END_SCHEMA,; -- korew, cxembl AIC_ADVANCED_BREP
(*
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MpunoxeHune A
(o6sa3arennHoe)

CokpalleHHoe HauMeHOBaHUe 06beKTa
CokpalleHHOe HauMeHoBaHNe of6bekTa, YCTaHOBINEHHOMO B HacTosILLEeM cTaHaapTe, npuseaeHo B Tabnuue A.1.
TpeGoBaHnsi K MICMONb30BaHUID COKPALLEHHBIX HAaUMeHOBaHUIA COAepXKaTcs B MeToAax peanusauumn, ornmcaHHbIX B COOT-
BETCTBYIOLNX CTaHAapTax komnnekca MCO 10303.

Tabnuuya A.1— CokpaleHHOe HaumeHoBaHNe 0GbekTa

MonHoe HauMeHoBaHUe CokpalleHHoe HauMeHoBaHue

ADVANCED_BREP_SHAPE_REPRESENTATION ABSR

MpunoxeHune B
(o6sasarenbHoe)

Pernctpauma MHpOopMaLMoHHOro oGbekTa

B.1 O6o3HaueHue AOKYyMeHTa

Ons ofecnevyeHnss OAHO3HAYHOrO 0603HAYEHUSI NHAOPMALIMOHHOMO OGBbEKTa B OTKPLITON CUCTEME HaCTosALWeMy
CTaHAapTy NPUCBOEH Cneaylowmnin uaeHTUUKaTop obbekTa:

{iso standard 10303 part (514) version(1) }
Cwmbicn paHHoro 0603HaqeHus yctaHosneH B MCO/MOIK 8824-1 n onucan B UCO 10303-1.

B.2 O603HaveHHne cxembl

Ana obecneyeHns oAHO3HAUYHOrO 0603HaYEeHUA B OTKPLITON cuCTeMe cxeMe aic_advanced_brep (cMm.
pasnen 4) npucBoeH cneayowmn uaeHTngmkaTop oobekTa:

{iso standard 10303 part(514) version(1) object(1) aic_advanced_brep (1)}

Cmbicn aaHHoro o6o3Ha4veHus yctaHosneH 8 UCO/MIK 8824-1 n onucad B UCO 10303-1.
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Mpunoxenue C
(cnpaBouHoe)

MawuHHO-UHTEpN peTupyemMbie JIMCTUHIUN

B naHHOM NpunoxeHUn NpuBeaeHbI CChINKU Ha CalThl, Ha KOTOPbIX HAXOAATCA NUCTUHMM HAUMEHOBaHU 0GBHEKTOB
Ha asbike EXPRESS 1 cooTBETCTBYIOWMX COKpaLLEHHLIX HAMMEHOBAHWIA, YCTaHOBNEHHBIX B HACTOsAWeEM cTanaapTe. Ha
3TUX XKe CanTax HaxXoAATCA NINCTUHIMM Bcex EXPRESS-cxeM, yCTaHOBMNEHHBIX B HACTOSALLIEM cTaHAapTe 6e3 KOMMeHTapueB
1 ApYroro NOSICHALWEro TeKCTa. 3TN NUCTUHIM AOCTYNHBI B MALLMHHO-UHTEPNPETUPYEeMOii hopMe UMOTYT GbiTb NONYyYeEHbI
no cnepyowmnm agpecam URL:

CokpaweHHble HaumeHoBaHus: hitp://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part514/

Mpn HEBO3MOXHOCTM AOCTYNa K 3TUM canTaM, Heo6xoaAMMO 06paTUTLCA B LieHTpanbHbli cekpetapuat MCO unu
HenocpeacTeeHHo B cekpeTapuat NCO TK184/MK4 no agpecy snekTpoHHOM NouThl: scdsec@cme.nist.gov.

NMpumedyaHue— VHdpopmauusa, npeacTaBneHHas B MalUMHHO-UHTEPNPETUPOBAHHOM BUAE Ha YKa3aHHbIX
Bbilwe URL, aenaeTtca cnpaeovHoi. O6sa3aTenbHbIM ABNSETCS TEKCT HAacTosALWero ctaHaapra.

MpunoxeHune D
(cnpaBou4Hoe)

EXPRESS-G guarpaMmbl

EXPRESS-G auarpaMmel, npeacTaBneHHble Ha pucyHkax D.1 — D.8, nony4eHbl M3 COKpaLLeHHOro NUCTUHFa, Npu-
BeAeHHOro B pasaene 4, ¢ UCnonb3oBaHWeM cneuundukalumnin nHtepderica ctaHgapta MCO 10303-11. B anarpammax
ncnonb3oBaHa rpaduyeckas HoTauma EXPRESS-G asbika EXPRESS. Onucanne EXPRESS-G ycraHoeneHo 8 UICO
10303-11, npunoxeHue D.

MpumevyaHus

1 BoiSpaHHble Tunbl geometric_set_select, reversible_topology, shell, trimming_select, vector_or_direction nmnop-
TUPYIOTCA B paclimpeHHbiii nuctuHr MAK B cooTBeTCTBUM € NpaBunamMn HesBHbIX MHTepdeiico no NCO 10303-11.
B HacToALWweM cTaraapTe 3T BbiGpaHHble TUMbI He MCNONb3YITCA B APYrux obbekTax.

2 B npaeunax HesiBHbIX MHTepdericos MCO 10303-11 npeacTaBneHbl Taioke HekoTopble 06beKTbl, peanusaums
KOTOpPbIX 3anpeLleHa npasunamu, oTHocAawmmMmucs k advanced_brep_shape_representation. Ha EXPRESS-G anarpam-
Max 3T 06bEKTbI OTMEYEeHbl CUMBOTIOM «*».
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FOCT P UCO 10303-514—2007
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* MickntoyeHo B cooTeeTCTBUM ¢ NpaBunom o6 advaced_brep_shape_representation.

PucyHok D.1 — MWK aic_advanced_brep B dpopmate EXPRESS-G (auarpamma 1 13 8)
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1,2
point
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42(23.8)

l

bounded_
curve

1

—

polyline

cartesian_
voint

reference_
to_curve

definitional
representation

1
8,1
surface (L
curve 1,3
line cartesian_
point
dir
8,2
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vector 4.5 (3)
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magnitude
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surface )N
34 conic
surface
3.3
axis2_placement
3d
35
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2d

)
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J

A
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1
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position

3,3
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surface placement_3d
1
) ) ! ) }
plane conical_ spherical_ cylindrical_ toroidal_
surface surface surface surface
semi_angle radius radius radius MAJOr_ minor_
radius radius
C
degenerate_
O— toroidal
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(DER)
upper_index_
on_control
points (u)

closed curve

O——————
self_intersect |

b_spline_curve

T - Castonton |
curve form | b_spline_; i
—————0 curve " |

{  form

control cartesian_
degree points_ point
list 1L[2:7]
weights 1.4
o.data L[2:7] [ rational cartesian
b_spline_ (DER) point ~
(DER) curve control_points A[0:u]
weights L[0:u]
1
knot
multiplicities i
L[2:7] b;fll:.l‘fge— uniform_ u:};‘fzilﬁi bezier_
with_knots curve curve curve
upper_index knots
on_knots L[2:7] | knot_spec
(DER)
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control_points
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b_spline_
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* Vcknio4eHo B CooTBETCTBUM ¢ npasuriom o6 advanced_face.
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MpunoxeHune E
(cnpaBouHoOe)

TpeboBanna cootrsetcTBus MUK v uenn ucnbiTaHun

CooTseTCTBUE HACTOALLEMY CTaHAAPTY O3HAYaeT, YTO AOMKHBI NOAAEPXKMBATLCA BCE TUMbI AAaHHBIX U 06GBLEKTOB,
onpeaenexHble 8 MUK, npeactaBneHHon B AnnHHON hopme sisbika EXPRESS. EAMHCTBEHHBLIM NPpaBUnbHLIM UCMONb30Ba-
HUEM reoMeTPUHECKOro Unm TOMOMNOrMYeckoro ak3emnnspa obbekTa B pamkax koHTekcTa aaHHou MUK sensietcsa ero
ucnonb3osaHue Ans onpeaenexHus advanced_brep_shape_representation.

Mpunoxexne F
(cnpaBoy4Hoe)

CBeAeHnA 0 COOTBETCTBMM HaUMOHaNbHbIX CTaHAAPTOB
Poccuiickon depepaumm cCbiNNO4YHbIM MeXAYHAPOAHLIM CTaHAapTam

Ta6nuuya F.1

O603Ha4YeHne CChifIoUHOTo
MexayHapoaHoro craHaapTa

O603HaveHue ¥ HauMeHoBaHUe COOTBETCTBYHOLLErO HaLMOHaNBHOro cTaHaapTa

NCO/M3K 8824-1:2002

FOCT P NCO/M3K 8824-1—2001 UHdopMaLmoHHas TexHonorusa. AGcTpakTHas
CUHTakcu4eckasa HoTaums sepeumn oauH (ACH. 1). YacTb 1. Cneumndukaums oCHOBHO

HoTaLmMn

MCO 10303-1:1994

FOCT P MCO 10303-1—99 Cuctembl aBTOMaTU3aLMM NPOU3BOACTBA U UX UHTErpa-
uusa. MpeactaeneHre AaHHbIX 06 M3genunM n obmeH 3TUMKW AaHHbIMKU. YacTb 1.
O6wume npeacTaBNeHNs U OCHOBOMNONaraLwme NpMHLMNbI

MCO 10303-11:1994

FOCT P MCO 10303-11—2000 CrcteMbl aBTOMaTU3aLMMU NPOU3BOACTBA U UX UHTETr-
pauus. MNpeacTtaBneHne AaHHbIX 06 nspenMn n oomeH aTUMM AaHHbIMKU. YacTb 11.
MeToabl onucaHua. CnpaBo4Hoe pykoBoACTBO Mo A3biky EXPRESS

NCO 10303-41:1994

FOCT P UCO 10303-41—99 CucTembl aBTOMaTM3aLMMU NPOM3BOACTBA U UX UHTErpa-
uus. MpeacTaBneHne AaHHbIX 06 u3penun n oOMeH 3TMMKM AaHHbIMKU. YacTb 41.
WHTerpupoaHHbie 0606LWeHHble pecypchl. OCHOBBI ONMMCaHWUA U NOAAEPKKN usae-
nvn

NCO 10303-42:1994

*

NCO 10303-43:1994

FOCT P NCO 10303-43—2002 Cuctembl aBTOMaTM3aLMM NPOM3BOACTBA U UX UHTErpa-
uwmst. MpencTasneHue AaHHbLIX 06 u3penun n 06MeH aTuMm aaHHBIMK. YacTb 43. UHTer-
pupoBaHHble 0606LeHHbIe pecypcbl. CTPyKTYpbl NpeacTaBneHuin

NCO 10303-202:1996

*

1CO 10303-511: 2001

FOCT P UCO 10303-511—2006 CucteMbl aBTOMaTU3aLMM NPOU3BOACTBA M UX UH-
Terpaums. Mpeactaenexdne AaHHbIX 06 U3nenumn n obmeH 3TMMKU AaHHBIMK. YacTb
511. MpuknaaHble UHTEPNPETUPOBaHHBbIE KOHCTPYKLMKU. TOMONOrMYeckn orpaHuyeH-
Hasl NOBEPXHOCTb

* CoOOTBETCTBYIOWMIA HALMOHANbHLIN CTAHAAPT OTCYTCTBYET. [0 ero yTBepXKAeHNsi peKOMEHAYETCS UCMONb30BaTh
nepeBoj Ha PYCCKMiA A3bIK JAHHOTO MeXAyHapoaHoro cTaHaapra. Mepeeoa AaHHOTO MeXAyHapOAHOro CTaHAapTa Ha-
xoautcs B deaepansHoM UHPOPMAaLMOHHOM (POHAE TEXHUHECKUX perNaMeHToB U CTaHAapToB.
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rOCT P UCO 10303-514—2007

YK 656.072:681.3:006.354 OKC 25.040.40 na7 OKCTY 4002

KnioueBble cnoea: aBToMaTnsaums npou3BoACTBa, cpeaAcTBa aBTOMaTn3auun, HTerpauna CMcTtem aBTomaTu-
3aunn, NpoMbILLNEHHbIE N3aenua, NaHHble, NpeacTtaBneHne NaHHbIX, 0OMeEH AaHHbIMN, NPMKNagHble KOHCTPYK-
uunn, paclumpeHHoe rpaHn4Hoe npeacrasneHne
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