®ENEPANNBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYNMPOBAHUIO N METPOJIOT A

HALUMWOHANBbHDbIN TOCTPuco
CTAHOAPT
POCCUMNCKOW 10303.514_
PELEPALMNN 2007

Cuctembl aBTOMaTM3auMm Npon3BoACTBa
n X NHTerpayns

NMPEACTAB/IEHVE OAHHbLIX Ob N3AENA
N OBMEH 3TUMW OAHHbBIMIA

YacTtb 514

MpuKnagHble MHTEPNpPeTUpPOBaHHble KOHCTPYKLMN.
PaclUMpeHHOe rpaHM4YHOe NnpeacTaB/ieHne

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

N3paHue odumumnanbHoe

35

Cw”™puyTtnudopm
alT


http://www.kruzhevo-len.ru

FOCT P NCO 10303-514—2007

Mpegucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin Pefepauym ycTaHoBneHbl ®efepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexXHWYECKOM perynvpoBaHuu», a npasuia NpUMEHEHNs HauuoHabHbIX
cTaHgapToB Poccuiickoii ®epepauun — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoii degepauuu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJIEH MocypapCTBEHHbIM HAaYUYHbIM yupexaeHnem «LieHTpanbHblil HayuHo-uccnegosaTe-
NbCKNUIA N ONbITHO-KOHCTPYKTOPCKNIA UHCTUTYT POOOTOTEXHWKU U TEXHWYECKOW KMOEepHeTWKM» Ha OCHOBe
COOGCTBEHHOrO ayTEHTUYHOIO NepeBoja cTaHAapTa, yKasaHHOro B MyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHgapTusauun TK 459 «/HhopmaunoHHas noanepixka xms-
HEHHOro Lunkna nsgenunii»

3 YTBEPXAEH NBBEJEH B,CI,EI7ICTBVIE Mprka3om ®enepasibHOro areHTCTBa No TEXHNYECKOMY pery-
nuposaHuio n meTposiorun ot 20 mapta 2007 r. N4 36-cT

4 HacTosiwmii cTaHgapT MAEHTMYEH MexayHapoaHomy ctaHgapty MCO 10303-514:1999 «Cuctemsl
aBToOMaTu3aLuMm NPou3BOACTBA M UX HTerpaums. MpeacTtaBneHne gaHHbIX 06 N3gennm n 06MeH aTUMN AaHHbI-
mu. YacTb 514. MNpriknagHble MHTepnpeTUpoBaHHbIe KOHCTPYKLUMUW. PacluvperHHoe rpaHnyHoe npeAcrasiieHme»
(ISO 10303-514:1999 «Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct: Advanced boundary representation»).

Mpv NpYMeHeHNn HacToALWEero cTaHaapTa pekoMeHAyeTCs UCN0/b30BaTb BMECTO CChI/TOYHbIX MeXayHa-
POAHbIX CTaHAapPTOB COOTBETCTBYIOLLME UM HaLMOHa/bHbIE CTaHAapTbl Poccuiickoii degepaunm, ceefeHns o
KOTOPbIX NPUBELEHbI B JONO/THUTENIbHOM NPUIOXeHUn F

5 BBEJEH BIEPBbIE

MHdopmauns 06 n3MeHeHnsax K HacTosileMy cTaHgapTy nybnvkyeTcs B eXerogHo usgasaemom
NHopMaLnoHHOMYKa3aTene «HauvoHanbHble CTaHAapThi», @ TEKCT U3MEHEHNA I MONPaBOK — B eXeMe-
CAYHO M3aBaeMbIX MHPOPMALMOHHbIX yKasaTensax «HaunoHanbHble cTaHAapThi». B cnyyas nepecmoTpa
(3aMeHbl) UM 0T MeHbI HACT oAl ero cTaHjapTa cooTBeTCTBYLee yBefloMeHne 6yeT ony6MKoBaHo
B €XXEMEeCAYHO n3aaBaeMoM MHpopPMaLMOHHOM yKasaTene «HauuoHanbHble cCTaHgapThi». CoOOTBEeTCTBY-
oLan nHpopmaums, ysefomneHe n TeKCT bl pasMeLlalnTca Takke B UH(pOopMaLoHHON cucTeme o6LLero
nonb30BaHMA — Ha ouumanbHOM caliTe ®efepanbHOro areH TCcTBa N0 TeXHNYECKOMY perynnpoBaHunio n
mMeTponoruv e ceTn MHTepHeT

€ CraHpgapTuHgopm. 2007

HacTosuii cTaHfapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

CtaHaapTbl koMmnsekca MCO 10303 pacnpocTpaHATCA Ha KOMMbIOTEPHOE NpeacTaBneHne nHgopmMa-
Ly 06 n3genusax v obMeH gaHHbiMu 06 n3genusx. VIx uenbto apnsetcs obecneyeHne HelTpasibHOro MexaHuns-
Ma, CoCoBHOro onucbIBaTb U3AENNS HA BCEM NPOTSAXEHUN UXXKUZHEHHOTO LUKIa. ATOT MEXAaHWU3M NMPUMEHUM
He TONbKO AN HeTPanbHOro o6MeHa dhainamm, NoaBAsSeTCA Takke OCHOBOW AN peanu3aummn u COBMECTHOIO
JocTyna Kk 6asam faHHbIX 06 U3genmax n opraHnsaunm apxmBupoBaHus.

CrtaHpapTbl komnnekca MCO 10303 npeAcTaBnsitoT co60i HAbop OTAEbHO M3AaBaeMbIX CTaHAAPTOB
(vacTteit). CTaHfapTbl 4AHHOTO KOMM/IeKCa OTHOCATCA K OAHOW 13 cnefyoLx TeMmaTuyeckux rpynn: MmeTogbl
OonncaHusl, NHTErpPUPOBaHHbIE PECYPCbl, NPUKNaAHbIE MHTEPNPETUPOBAHHbIE KOHCTPYKLUUK, NpUKNaaHble Npo-
TOKOJIbl, KOMMIEKTbI a6CTPAKTHLIX TECTOB, METOAbI peanusauuun n aTTectayMoHHoe TecTupoBaHue. Ipynnebl
CcTaHAapToB AaHHOro komnnaekca onucaxsl B MCO 10303-1. HacToAwmMin ctaHgapT BXOAMT B rpynny npuknag-
HbIX MUHTEPMPETUPOBAHHbIX KOHCTPYKL WA

MpuknagHasa nHTepnpeTupoBaHHas KOHCTpykuusA (MVIK) obecneyvBaeT n10rnyeckyro rpynnupoBKy MHTEp-
NPEeTUPOBAHHbLIX KOHCTPYKLMIA, NOAAEPXKMBAIOLLNX KOHKPETHYH (DYHKLMOHANBbHOCTb A1 UCNO/Ib30BaHUS faH-
HbiIX 006 u3genun B PpasHOO6pPasHbiX MNPUKIaAHbIX KOHTeKcTax. VIHTepnpeTvpoBaHHas KOHCTPYKLMWA
npeacTaBnseT coboi 06bIYHY UHTEpNpeTaLMio NMHTErpupoBaHHbIX PECYPCOB, NOALEPXMBaOLWYO TpeboBa-
HMS1 COBMECTHOr0 UCNO/Ib30BaHUA MHpopmMaLuy NpuknagHbIMU NPOTOKO1aMU.

Hactoawwnii ctaHgapT onpeAenseT NPUKIafHYyl0 MHTePnpeTUPOBaHHY KOHCTPYKUMIO 415 OnucaHus
rpaHWYyHOro NpeAcTaB/ieHNs TBEPAOro Tena C AIBHOW TONOIOrMeNR N 3ieMeHTapHO reoMeTpueil unv reomeTpu-
el cB060aHbIX hopM. B HEM KOHKpEeTU3MpoBaHbl 0606LLEHHbIE KOHCTPYKLMK No 1 C 010303-424n5 onpeaene-
HUA Mogeneil rpaHUMYHOro npefcTaBNeHuss MHOroo6pasvs TBepAblX Tesl 1 obecrneyeHus MOSIHOTO U
0HO3HAYHOrO onpeaeneHnsa aTux Mogeneii. Mpu onpegeneHnun rpaHein Mogenelt rpPaHNYHOrO NpeAcTaBNeHNs
B AaHHoli MK ncnonb3yeTtcs onpegenexve o6bekta advanced_face no MCO 10303-511.
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HALWOHA/NbHBINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

Cuctembl aBTOMaTtm3ayuy Npou3BoACTBa U UX UHTErpauus
NPEACTABNEHME AAHHbLIX OB USAENNN N OBMEH 3TUMW JAHHBLIMIN

YacTtb 514
MpuknagHble NHTEPNpPeTUPOBaHHbIE KOHCTPYKUUK. PaclimpeHHoe rpaHuyHoe npeacraBrieHune

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

NlaTta BBegeHuns — 2007—09—01

1 O6nacTb NPUMEHEHUA

HacToawwuii ctaHgapT onpeAenseT MHTepnpeTaunio MHTErpupoBaHHbIX PECYPCOB, COOTBETCTBYIOLLLYIO
cnepywoLwmm TpeboBaHNSaM:

- OTHOCUTE/NbHO OnpejenieHnsa pacluMpeHHOW MOAenu rpaHuyHoro npegctaenexus (B-rep mogenw).
PaclwupeHHas B-rep mogenb saBnseTcs npeAcTaBfieHneM, COCTaB/IEHHbIM U3 O4HOr0 Uan 6onee 06bLEKTOB
manifold_solid_brep, kaxaplii 13 KOTOPbLIX ONpeAeneH NOCpeACTBOM 3/1IEMEHTAPHON reoMeTpun UM o6 bLEM-
HOli reomeTpumn:

- OTHOCMTENIbHO OonpefeneHNs HeorpaHMYeHHON reomeTpumn KPpUBbIX U NOBEPXHOCTEN, MCNOMb3yeMbIX
npu onpegeneHun rpaHen B-rep mogenu;

- OTHOCUTE/IbHO OnpejesieHNs TONON0XYeCKON CTPYKTYpbl B-rep mogenu. BuacTHOCTH, BCe NOBEPXHOC-
TV OrpaHnyeHbl NOCPeacTBOM OnpejeneHns cBA3aHHbIX CHMMM 06bekToB advanced_face, a Bce KpuBble orpa-
HMYeHbl NOCPeACTBOM CCbI/IKM OT TONOJ/IOrMYyeckoro o6bekTa odge_curve.

[anHas NMYK He3aBmcrMMa OT KaKoi-Nnnmbo NpoMbILLIEHHOW NpuKIagHoi obnacTtu.

TpeboBaHMA HACTOSALLENO CTaHAapTa PacnpoCcTPaHATCA Ha:

- TPEXMEPHYI0 reoMeTpuio.

- rpaHuyHble NpeAcTaBNEHNS:

- B-rep mogenu;

- 6u-cnnaiHoBble KpMBbIE N NOBEPXHOCTY;

- KpuBble BTOPOro nopsaka;

- 3/1eMeHTapHble KpUBbIE;

- 3NeMeHTapHble NOBEPXHOCTY;

- reomeTpuyeckme npeobpasoBaHus;

- NOAMAVHWK,

- napameTpuyeckme KpuBble;

- penbegHble NOBEPXHOCTH;

- NOBEPXHOCTHbIE KPUBbIE;

- W30rHYTble NOBEPXHOCTH:

- NPOCTPAHCTBEHHbIE KPUBbIE;

- HeorpaHW4yeHHYH reoMeTpuio:

- MCnonb30BaHMe TONOMNOMMMN 419 OFPaHNYEHUs FeOMeTPUYECKUX 06 bEKTOB.

Tpeb6oBaHUs HACTOALLEro cTaHjapTa He pacnpoCTPaHATCA Ha:

- ABYMEpPHYIO reoMeTpuio, KpoMe onpefieNleHns napameTpuyeckmx KpuBbIX B napameTpuyeckom npo-
CTpPaHCTBE NOBEPXHOCTY:

- OrpaHuMyeHHble KpUBbIE, KPOME NOSTMANHWUIA 1 BU-CNNARHOBBIX KPUBBIX:

- OrpaHWYeHHble NOBEPXHOCTH, KpOMe 6U-CnnaiHOBbLIX NOBEPXHOCTEN;

- BblHECEHHbIE KPpUBbIE N MOBEPXHOCTMW.

N3paHne opuymnansHoe
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2 HopmaTtuBHbIEe CCbI/IKU

B HacTosiLem cTaHgapTe UCNO/b30BaHbl CCbINIKM Ha CneaytoLe MexayHapoHble cTaHAapThbl:

MCO/M3K 8824-1 ;2002 MIHhopMaLMOHHbIE TEXHOMOTMW. B3aMOCBA3b OTKPbLITLIX CUCTEM. ABCTpaKTHas
CMHTakcmyeckas Hotauus sepcum oguH (ACH.1). YacTb 1. Cneyundpmkaums 0CHOBHO HOTaL MK

MCO0 10303-1:1994 Cuctembl aBTOMaTM3aLNN NPOU3BOACTBA U UX MHTerpauums. MNpeacrasneHne gaHHbIX
06 n3genumn n obMeH aTMMm AaHHbiMK. HacTb 1. O6Lme npeAcTaB/ieHns 1 OCHOBOMNO1araloLme NpUHLUNbI

MCO 10303-11:1994 CucTtembl aBTOMaTM3aL MM NpomM3BOACTBaA U UX UHTerpauums. NpeacrasnieHne gaH-
HbIX 06 134eMn N 06MeH aTUMU AaHHbIMK. YacTb 11. MeToapl onvcaHusa. CnpaBoYyHOe pyKOBOZCTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 CucTemMbl aBTOMaTM3aLUM NPON3BOACTBA N UX UHTerpauunsa. NpeacrasneHne gaH-
HbIX 06 U34eMn N 06MEH 3TUMKN AaHHbIMK. HacTb 41. HTerprpoBaHHble 0606LLeHHbIe pecypcbl. OCHOBbI OMK-
caHus 1 noaaepXkv nsnenuii

MCO 10303-42:1994 CucTemMbl aBTOMaTM3aLUM NPON3BOACTBA N UX UHTErpauuna. NpeacrasneHne gaH-
HbIX 06 n3genuu 1 obMeH aTMMn gaHHbiMK. YacTb 42. VIHTerpnpoBaHHble 0606LLeHHbIe pecypcbl. feomeTpu-
yeckoe 1 TOMNosiormyeckoe npeacrasneHme

MCO 10303-43:1994 Cuctembl aBTOMaTU3aUumn Npou3BoACTBa U UX UHTerpaumnsa. NpeacrasneHve gaH-
HbIX 06 M3genuu n 06MeH aTUMK faHHbIMU. YacTb 43. IHTerpmpoBaHHble 0606LeHHble pecypcbl. CTPYKTYpbI
npeAcTaBfeHunii

MCO 10303-202:1996 CucTtemMbl aBTOMaTU3aALUN NPON3BOACTBA U UX UHTErpaums. MNpeactasneHne gax-
HbIX 06 N3genuu n o6MeH 3aTUMK gaHHbIMU. YacTb 202. MpuknagHble NpoToKo bl. ACCOLNATUBHbIE YEPTEXM

MCO 10303-511:2001 Cuctembl aBTOMaTU3aLUN NPON3BOACTBA U UX UHTErpaums. MNMpeactaBneHne gaH-
HbIX 06 u3genun n obmMeH aTuMun gaHHbiMu. YacTb 511. MNpuknagHble MHTepNpeTUpPOBaHHbIE KOHCTPYKLUW.
Tonosornyeckn orpaHnyeHHas NoBepxHoOCTb

3 TepMWHbI 1 onpeaeneHus

3.1 TepmuHbl, onpegeneHHble B 1 C010303-1

B HacToswem cTaHgapTe NpYMeHeHbI crieaytoLine TEPMUHbI:
- npunoxexue (application);

- npuknagHoli KOHTeKCT (application context);

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

- MeTof peanusauuum (implementation method);

- MHTEerpupoBaHHbIl pecypc (integrated resource);
nHTepnpeTayus (interpretation);

e faHHble 06 n3genuu (productdata).

3.2 TepmuHbl, onpegeneHHsle B MC010303-42

B HacTosemM cTaHAapTe NPUMeEHeHbI cneaylolme TepMyHbI:
- NINHENHO CBsA3aHHbIN (arcsvise connected);
- O0CecuMMeTpUUHbIi (axi-symmetric);
- rpaHuua (boundary);
- MPOCTpaHCTBEHHAs MOAeNlb TPaHNYHOro NnpeactaBneHuns: B-rep mogens (boundary representation
solid model; B-rep);
- orpaHuyeHus (bounds);
- KoopaumHaTHOe npocTpaHcTBO (coordinate space);
- Kpuas (curve);
He3amKHyTas kpusas (open curve);
opueHTUpyemblii (orientable);
- MOBEpPXHOCTb (surface);
Tononornyeckoe 3HaveHue (topological sense).

3.3 TepmuH, onpegeneHHsblii B 1 C 010303-202

B HacToswem cTaHgapTe NpMMeHeH creayLwmii TepMUH:

- NpuknagHas uHtepnpetupoBaHHaa KOHcTpykuua: MUK (application interpreted construct; AIC):
Nornyeckas rpynnupoBka UHTepPNpeTVpyeMbIX KOHCTPYKUUIA, KoTopas nogdepxunsaeT onpefeneHHyo yHk-
LMo A5 UCNO/b30BaHNA AaHHbIX 06 N34eNUN B KOHTEKCTaX PasINyHbIX NPUIOXEHNIA.

2
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3.4 TepmuHbl, onpegeneHHble B VICO 10303-511

B HacTofwem cTaHAapTe NPUMEHEHbI ClefytoLye TePMUHBI:
- pacwwupeHHas rpaHb (advanced face);

- penbechHas noBepxHOCTb (sculptured surface);

- U30rHyTas NnoBepxHocCTb (sweptsurface);

- npocTpaHcTBeHHas kpusas (twisted curve).

3.5 Apyrve onpepenexHuns

B HacTosiLeM cTaHaapTe Takke NPYMEHEHbI cneaytoLiyie TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaeNeHnaMU:

npeactaBneHne @opmbl pacwimpeHHoi B-rep moaenbio (advanced B-rep shape representation):
Mpepctasnexnne opMbl, COCTaBIEHHOE U3 OfHOI Unn 6onee B-rep mogenei MHOroobpasus TBepabix Ten.
Kaxpaas Bxogswas B Hero B-rep Mogenb fo/mkHa MMETbL CBOM rpaHu 1 pebpa, onpefeneHHble B ABHOM chopme
nocpeAcTBOM 3/1IEMEHTapHO reoMeTpun UM reoMeTpmmn CBO604HbIX hOPM.

B-rep mogenb MHoroo6pasuns teepabix Ten (manifold solid B-rep): /lnHeliHo cBA3aHHOE TBEpPA0E TENo,
npeAcTaBneHHoe CBOEl rpaHuLeil, xapakTepusyoLeecst TEM. 4TO NpW pa3MeLLLeHNY LLeHTPa 04eHb ManeHbKo
chepbl BNOGOI TOUKE HA rpaHunLLe 3TOTO Tefla ee BHYTPEHHUI 06beM ieNINTCA TOYHO Ha Be o6nacTtu. MNpn atom
ofiHa 13 3TUx 06nacTeil HaXoAUTCA BHYTPW TBEPAOr0 Tena, aapyras — CHapyXw.

4 CoKpalleHHbI IMCTUHT Ha A3blke EXPRESS

B HacTosweMm pasgene onpegeneHa EXPRESS-cxema, B KOTOPOI MCNONb3YIOTCA 3/1EMEHTbI UHTErpupo-
BaHHbIX PeCypCoB 1 cofepxatca TUnbl, KOHKpeTn3aunn 06bEKTOB U d)yHKLWIVI, OTHOCAUWMeCAa K HacTodlwemy
CTaHaapTy.

MpumevaHnwnsa

1 B WHTerpMpoBaHHbIX pecypcax gonyckaeTcs cyu,ecTBOBaHuWe MNOATUNOB W 3/1EMEHTOB CNUCKOB BbiGopa, He
MMMOPTUPOBaHHbIX B AaHHYy0 MUK, Takne KOHCTPYKLUM UCKIOYAOT U3 epeBa NOATMNOB UK U3 cnucka Bbibopa nocpea-
CTBOM NpaBun HEABHOTO MHTepdeiica, onpeaeneHHbix B UCO 10303-11. CcbiNKN HA UCKTIOYEHHbIE€ KOHCTPYKLMM HAXOAAT-
cs BHe o06nacTu npumeHeHus faHHoi MWK. B HekoTOpbIX CAyyasax UCKAOYalOTCA BCe 3/leMeHTbl crnucka Bbibopa.
Mockonbky MK NnpegHasHavyeHbl 4NA peannsaunn B KOHTEKCTE NPUKNAAHOro NPOTOKONa, 31eMEHTbI Cnucka Bbibopa 6yayT
onpefenAaTbCcA 061acTblo NPUMEHEHNA NPUKIAJHOTO NPOTOKONA.

2 B gaHHoi MWK ncnonb3oBaHbl BCe 06beKTbl U TUNbl U3 MUK. onpegensioweid TONONOTMYECKN OrPaHNYEHHYIO

noBepxHOCTb(alc_topologlcally_bounded_surface}. MonHbit Ha6op faHHbix — NoCO 10303-511.
EXPRESS-cneundukanusa

*

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
(dosed_shell,
connected_face_set.
onented_closed_shell);

USE FROM representation_schema(mappedJtem);

USE FROM product_property_representation_schema (shape_representation);
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MpumeyaHuns

1 Anaobbekta connected_face_setycTaHoBNeHbl ABHble UHTEPECHI, T.€. OHU BK/IIOYEHbI B CMUCKN ONepaTopoB
USE FORM, 4T06bl NO3BONINTL NpaBuiam, AeiiCTBYOLWMUM B pamkax o6bekTta advanced_brep_shape_representation,
NoNy4YnTb JOCTYN K aTpnbyTam 3Tux 06bekToB. [lna ncnonb3osanus gaHHol MUK TpebyeTca TONbKO, Y4TOGbI 3TN 06 BEKTHI
peann3oBbIBasNCh B BUAE OHOr0 U3 CBOMX NOATUNOB.

2 CxeMbl, CCbI/IKM HA KOTOPbIE AaHbl BblWe, MOXHO HANTN B crneaylwmx ctaHgapTax komnnekca NCO 10303:

geometry_schema — NCO 10303-42;
geometric_model_8chema — NCO 10303-42;
topology_schema — NCO 10303-42;
representation_schema — NCO 10303-43;
product_property_representation_schema — NCO 10303-41;
aic_topologlcally_bounded_surface — MNCO 10303-511.

4.1 OCHOBHbIe MOHATUA U AONYLLEHUSA

[nsa He3aBMCUMOW peann3auny B CXeMax NpukiagHbiX NPOTOKOM0B, B KOTOPbIX MCNOMb3yeTcsa AaHHas
MNK. npegHa3HayeHbl criefyolmne 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_sholl:

- conical_surface*;

- definitional_representation *;

- degenerate_toroidal_surface *;

- cylindrical_surface *

- direction*;

- edge_curve*;

- edgejoop*;

- ellipse*;

- face_bound*;

- face_outer_bound *

- face_surface?;

- geometric_representation_context*;

- hyperbola*;

- line*;

- manifold_solid_brep;

- mappedJtem;

- oriented_closed_sholl;

- 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?,

- vertexjoop *

- vertex_point*.

MpumevyaHune — O6beKTbl.NOMEYEHHbIECUMBONIOM*'», onpeaeneHbl annKalc_topologlcally_bounded_-
surface.

MpuknagHo npoTokon, wcnonb3ywwmnini gaHHyto UK. gomkeH obecneunBaTb, 4TOGbI 06GBLEKT
shape_representation peannsosbiBascs kak 06bekT advanced_brep_shapo_representation.

4.2 OnpepeneHue o6bekTa advancod_brep_shapo_reprosentation cxembl aic_advanced_brep

O6bekT advanced_brep_shape_representation siBnsetcs noatunom o6bekta shape_representation.

B KOTOPOM 3/1IeMEHTbI NpeAcTaBNeHNs ABASAKTCA KOHKpeTusaumamu o6bektoB manifold_solid_brep. 3t

KOHKpeTuM3aLumn oTanyarTcs oT 6onee obuiein B-rep mogenun TeM. 4YTo B HUX 4718 NpeAcTaB/IeHNs reoMeTpum

rpaHei npebep A0/MKHbI UCNO/b30BATLCSA TO/ILKO ABHbIE reomMmeTpuyeckue popmel. FleomeTpus rpaHeli orpaHm-
YyeHa 3/1eMeHTapHbIMU, N30THYTbIMU UK BU-CNNAKHOBLIMU NOBEPXHOCTSMU.

EXPRESS-cneuyudukaymsa
)
ENTITY advanced_brep_shape_representation
SUBTYPE OF (shape_representation);
WHERE

WR1; SIZEOF(QUERY (it <* SELF.items | (NOT (SIZEOF([
*AlIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP"'.
'AIC_ADVANCED_BREP.FACETED_BREP\
AIC_ADVANCED_BREP.MAPPEDJTEM\
<AIC_ADVANCED_ BREP.AXIS2_PLACEMENT_3Cr] * TYPEOF(it)) = 1))))

= 0;

WR2: SIZEOF (QUERY (it <* SELF.items | (SIZEOF((
'AIC_ADVANCED_BREP.MANIFOLD_SOLID_BREP".
<AlIC_ADVANCED_BREP.MAPPED ITEM]* TYPEOF(it)) = 1))) >0;

WR3: 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(msbV
manifold_solid_brep.outer)))) =0;

WRS5: 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;
r
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dopmanbHbie yTBEPXKAEHNS

WR1 — aTpubyT items cynepTuna representation fo/mkeH coAepXaTb TOMbKO 0OBLEKThI
manifold_solid_brep, mappedjtem u axis2_placement_3d; o6bekT faceted_brep ucknwueH ns mHoxec-
TBa 06bLEKTOB B items, Tak kak oH Mor 66l uMeTb Tun facoted_brep ntun manifold_solid_brep

WR2 — no kpaiiHeli Mepe OAHVM 13 3NIEMEHTOB Bitems fomkeH 6biTb 06bekT manifold_solid_brep nan
06beKkT mapped_items (cm. Takke WR6).

WR3 —y kaxporo ob6bekta manifold_solid_brep B items Bce rpaHu [O/MKHblI 6bITb 06bekTamu
advanced_faco. 3To rapaHTpyeT BbINOSIHEHME CeAyoLWnX YC0BUIA:

- Kaxpablli 06beKT face aBnseTca o6bekTom face_surface;

- Kaxpblin 06bekT face_surface nmeeT cBOIO reomeTpuio, 3afaHHyto o6bekTamu elementary_surface,
swept_surfaco nnm b_spline_surface;

- Bce 00bekTbl edge, Ucnonb3yemble An1a onpeAenexHns rpaduy obbvekTa face, f0MKHbI ceblnaTbes Ha
06bekT edge_curve;

- Kaxpas Kpvsas, ucnonblyemas 415 onpeesnieHus reomeTpun rpaHeli v ux rpaHn, 4omxkHa 6biTb Nn6o
conic, nu6o line, nn6o polyline, nn6o b_spline_curve,

- pebpa, ncnonb3yemblie 49 onpefeneHns rpaHny o6bekTa face, AOMKHbI 6bITh OrpaHNyeHbl BEpLLNHA-
MW TUna vertex_point;

- HuKakas 3aMKHyTas Lefb, ucnonb3yemas A1a onpegeneHns oovekta face_bound. He gomkHa npu-
HagexaTb K OpUEeHTMPOBAHHOMY MOATUMNY.

MpumeyvyaHune — BbizoB pyHkuun msh_ahells BWR3 koppekTeH, Tak Kak HECMOTPSA Ha TO. YTO 0606 EeHHbIM
TMnom aprymeHta Tnsb' sABnsetca representationJtem. onepatopom QUERY pana ‘meb- 6bin BbIGpaH Tun
manlfold_solldJ>rep

WR4 — ans kaxporo o6bekta manifold_solid_brop B items aTtpnbyT BHeLLHen 060104KN He JOKEH
npuHagnexartb K OpUeHTVPOBaHHOMY NOATUMY.

WR5 — ecnu Bitems umeetcsa 06bekT brep_with_voids. To kaxgas 060/104ka U3 Habopavoids go/mkHa
6bITb 06bekTOM Oriented_closed_shell co 3HayeHnem opueHTauumn FALSE.

WR6 — ecnu B items umeeTcs 06bekT mappedjtem BkIYeH, TO 06bekT mapped_representation
aTpubyta mapping_source gosxeH 6biTb 06bekTOM advancedJ>rep_shape_represontation.

MpumevyaHune — Ecnan 06beKT carteslan_transformatlon_operator_3d BK/OYEH Kak 06beKT
mappedJtem.mapplng_target c o6bekTom axis2_placement_3d. cooTBeTCTBYKLWMUM HayaNbHON cuCcTeMe KoopAanHaT
Kako6bekT mapped_representation.mapplng_origin, To pe3ynbTupywuii o6bekT mappedjtem aBnsetca npeo6pa-
30BaHHOI konuel o6bekTa advancedJ>rep_shape_representatlon. TouHoe onpeaeneHne npeo6pasoBaHns, Bk Yas
nepemeleHve, BpaljeHme, macwTabupoBaHue n. ecnu Heo6xo4MMO, 3epkasbHOe OTpaXxeHue, flaeTca onepaTopom npe-
o6pasoBaHus.

EXPRESS-cneundukanms

*

END_SCHEMA,; - koHel, cxembl AIC_ADVANCED_BREP
r
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MpunoxeHue A
(o6a3atenbHoe)

CokpalieHHoe HanMeHOBaHMe o6bekTa
CokpalieHHoe HauMeHoBaHuWe 06bekTa, YCTAHOB/EHHOTO B HACTOALWEM cTaHaapTe, npuBeAeHo B Tabnuue A.l.
TpeﬁOBaHMﬂ K NCNO/NTb30BaHNIO COKpal eHHbIX HanMeHOoBaHui cogepxaTtca B MeTogax peasnn3aynn, onucaHHbIX B COOT-
BeTCTBYKOLWNX cTaHAapTax komniaekca MCO 10303.

Tab6nunuya A.1— CokpalleHHOe HauMeHOBaHNe 06bekTa

MonHoe HaumeHoBaHue CokpalleHHoe HaumeHoBaHue

ADVANCED_BREP_SHAPE_REPRESENTATION ABSR

MpunoxeHvne B
(o6s3aTenbHoe)

Peructpauus nHopMaLMoHHOro o6bekTa

B.1 O603HauyeHune fJOKymMeHTa

Ans o6ecnevyeHnss 0AHO3HAYHOrO 0603HAYEHUA UH(OPMALMOHHOTO 06beKTa B OTKPLITOW CUCTEeMe HacTosLWeMy
cTaHfapTy NpUCBOEH cneayowmnii ngeHTndukatop obbekra.

{ lao standard 10303 part (514) version(1)}
CMmbICn flaHHOro 0603HavYeHunsa yctaHoeneH B MCO/M3K 8824-1 nonucaH B UCO 10303-1.

B.2 O603HayeHune cxembl

[na obecneyeHns oAHO3HA4YHOro 0603HaYEHNS B OTKPbLITOW cucteme cxeme a»c_advanced_brep (cm.
pasfen 4) npucBOeH cneayrowmii naeHTUrkaTop obbekTa:

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

Cwmbicn aHHOro 0603HayYeHuns yctaHosneH B UCO/M3OK 8824-1 nonncaH B UCO 10303-1.
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Mpunoxexnune C
(cnpaBo4HOe)

MallMHHO-MHTEPNPETUPYEMbIO INCTUHTM

B AaHHOM NPUAOXEHWU NPUBEAEHbl CCbIIKW HA CalTbl, HA KOTOPbIX HAXOASATCS NUCTUHIN HAMMEHOBAHUN 06EKTOB
Ha A3blke EXPRESS 1 COOTBETCTBYIOLWMUX COKPALLEHHbIX HAMMEHOBAHWIA, YyCTAHOB/IEHHbIX B HacTosiLeM cTaHgapTe. Ha
3TUX Xe caillTax HaxoaAaTcAa NUCTUHIM Bcex EXPRESS-cxeM. ycTaHOB/IEHHbIX B HACTOSIWEM cTaHAapTe 6e3 KOMMeHTapues
W LPYroro noSICHAKO W ero TekcTa. OTW INCTUHIN 4OCTYNHbl B MAWWHHO-UHTEPNPEeTUPyeMoi chopmMe N MOTyT GbITb NONYYEHbI
nocnegyowmnm agpecam URL:

CokpaleHHble HanmeHoBaHus, http.tfwmv.mel.mst.gov/div826/subject/apdeysnr/
EXPRESS: http:/toww.mel.mst.gov/step/partsi'part514/

Mpy HEBO3MOXHOCTKU AOCTyna K 3TUM caiitaM, Heo6X0ANMO 06paTUTLCA B LeHTpanbHblii cekpeTapuat NCO unm
HenocpeAcTBEHHO B cekpeTapuat MCO TK184/MK4 no agpecy 31eKTPOHHOI no4Thl: sc4sec@ cme.mst.gov.

MpumeyvyaHune — MHdopmayus, npescrtaBfeHHas B MaWWHHO-MHTEPNPETUPOBAHHOM BWAE Ha YKa3aHHbIX
Bbile URL. ABnAeTcs cnpaBoyHoil. O65a3aTenbHbIM ABNAETCSA TEKCT HACTOALLero cTaHjapTa.

MpunoxeHne O
(cnpaBoy4HOE)

EXPRESS-G gnarpammbl

EXPRESS-G guarpammel, npegcTtaBieHHble Ha pucyHkax D.1 — 0.8, nosiy4eHbl U3 COKpaleHHOro IMCTUHra, npu-
BeleHHOro B pasgene 4. ¢ ucnonb3oBaHuem cneuundukauunii nHTepdgeiica ctaHgapta MCO 10303-11. B guarpammax
ncnone3osaHa rpaguyeckaa Hotauma EXPRESS-G asbika EXPRESS. Onucanne EXPRESS-G yctaHosneHo B MCO
10303-11. npunoxeHue D.

MpumevaHnwuns

1 BbiGpaHHble TUNbLl geometnc_set_select. reversible_topology. shell. trimming_seiect. vector_or_directlon nmnop-
TUPYIOTCS a paclwunpeHHblii nucTtuHr MUK a cooTBeTCTBUM C nMpaBuaMu HesBHbIX WHTepgeiicoB no MNCOHKO303-11.
B HacTosiwem cTaHAapTe 3T BbIGpaHHbIe TUMblI He UCMOb3YITCS B APYTUX 06bekTax.

2 B npaBunax HesBHbIX UHTepdelicoB MCO 10303-11 npeacTaBieHbl Takke HEKOTOPble 06beKTbl, peannsaumsa
KOTOPbIX 3anpeljeHa npasuiamu, oTHocswmmncsa kadvanced_brep_shape_representation Ha EXPRESS-G guarpam-
Max 3TN 06bEKTbl OTMEUEHbI CUMBOJIOM «*».
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* VicknoyeHo B cOOTBEeTCTBUM ¢ npaBunom 06 advaced_brep_shape_representalion.

PucyHok D.1 — MWK alc_advanced_brep Bdopmate EXPRESS-G (gunarpamma 1u3 8)
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PucyHok 0.2 — MWK alc_advanced_brep B dhopmate EXPRESS-G (gnarpamma 2 n3 8)
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gcomctric_ «
set select !
u
point
N
rsTnT> surface Y < 3,4(28))
swept_ n
42 curve  Swept | 5'1t hounded
' surface clementary_
cur\ie surface surface
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______________________ G surface
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= axis_
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PucyHok D.3 — MWK alc_advanced_brep Bdopmate EXPRESS-G (guarpamma 3 n3 8)
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PucyHok D.4 — MWK alc_advanced_brep B popmate EXPRESS-G (gnarpamma 4 u3 8)
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PucyHok D.5 — MWK alc_advanced_brep B opmate EXPRESS-G (anarpamma 5u3 8)
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(61(4))

(DER)
uppcr_index_
on_control_
points (u)
weights_
, data L[2:?2] rational
b_spline_
mpeci curve
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knot
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with_knots curve
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(DER)
(0]
| N
not_typc..I

(DER)
control_points A(0:u]

uasi .
q = bczicr

uniform_ curve

curve "

PucyHok D.6 — MWK alc_advanced_brep B dpopmate EXPRESS-G (gnarpamma 6 u3 8)
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( cartesian,
V  Doint o
controljx)ints

A[0:u_upper] OF

L[2:?] A[0:v_upper] (DER)

v_degree

Q
quasi_

' uniform_

curve "

PucyHok D.7 — MWK alc_advanced_brep Bcopmate EXPRESS-G (anarpamma 7 13 8)
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* Vckno4yeHo B COOTBETCTBUM ¢ npaBunom 06 advanced_face.

PucyHok D.8 — MWK alc_advanced_brep a popmate EXPRESS-G (anarpamma 8 us 8)

16
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MpunoxexHne E
(cnpaBouHoOE)

TpeboBaHusa cooTBeTcTBUA MUK 1 Lenn ncnoitaHuii

CoOTBeTCTBME HACTOSILLEMY CTaHAapTy O3Ha4yaeT, YTO AO/KHbI NOALEPXMBATLCA BCE TWUMbl JaHHbIX U 06HEKTOB,
onpepaeneHHble B MUK, npeacTaBneHHON BANUHHOW hopMe A3bika EXPRESS. EAUHCTBEHHBIM NpaBuU/ibHbIM UCNO/Ib30Ba-
HUEeM reoMeTpMYecKoro WM TOMOJIOTMYECKOTo 3K3eMmnasipa o6bekTa B pamkax KOHTeKcTa gaHHoi MUK sasnsetcs ero
ncnonb3oBaHue gns onpegeneHus advanced_brep_shape_representation.

MpunoxexHune F
(cnpaBouHoe)

CBefleHns1 0 COOTBETCTBUN HaLMOHAIbHbIX CTaHOapToB

Poccuiickoii ®egepaunn CCbiIIOYHBIM MeXAYHapoAHbIM CTaHAapTam

Tab6bnunua F1

O603HaueHVe CCbIIOYHOTo
MeX/yHapoAHOro ctaHgapTa

NCO.’'M3K 8824-1:2002

nco

nco

nco

nco
nco

nco
nco

10303-1:1994

10303-11:1994

10303-41:1994

10303-42:1994
10303-43:1994

10303-202:1996

10303-511: 2001

O603HayYeHne N HaMMeHoBaHWe COOTBETCTBYHIOLLEH HaLMOHaNbHOrO cTaHaapTa

FTOCT P NCO/M3K 8824-1—2001 WHpopmaunoHHaa TexHonorus. A6cTpakTHas
CUHTaKcmyeckas HoTauus sepcum oguH (ACH.1). YacTtb 1. Cneyndmkaymns oCHOBHOM
HoTauum

FOCT P NCO 10303-1—99 Cucrtembl aBToMaTm3aumm npoM3BoaCcTBa U UX UHTerpa-
umsa. MpepctaBneHne AaHHbiXx 06 M3fenun M o6MeH 3TUMU AaHHbiMK. YacTb 1.
O6uwmne npeAcTaBNeHUsA ¥ OCHOBOMOMaraluwme NpuHLUNbI

FTOCTPMCO 10303-11—2000 Cuctembl aBTOMaTu3aynum npou3BoACcTBa U UX UHTET-
pauus. MpegcTaBneHue faHHbIX 06 N3aeNMM N 06MEH 3TUMU AaHHbIMU. YacTb 11.
MeTogbl onucaHua. CnpaBoyHoe pykoBOACTBO No A3blky EXPRESS

FOCT PNCO 10303-41—99 CnucTtemMbl aBTOMaTM3auny npon3soACcTBa U UX UHTerpa-
umsa. MpepcrtaBneHne AgaHHbiX 06 M3genun n o6MeH 3TUMKU AaHHbIMU. YacTb 41.
WNHTerpupoBaHHble 0606l eHHble pecypcbl. OCHOBbI ONMMUCaHWUS U NOAAEPXKKN U3ge-
nuin

FOCT P MCO 10303-43—2002 Cuctembl aBTOMaTU3aLMM NPON3BOACTBA U UX UHTErpa-
uua. NpeacTaBnerHne gaHHbIX 06 U3fennn N o6MeH 3TUMU AaHHbIMU. YacTb 43. UHTer-
pupoBaHHble 0606l eHHble pecypcbl. CTPYKTYpbl NpeacTaBneHnii

FOCT P UCO 10303-511—2006 CucTembl aBToOMaTu3auny npon3soacTBa U UX UH-
Terpauus. MNpeacTaBneHne faHHbIX 06 U3genun n o6MeH 3TUMMK JaHHbIMU. YacTb
511. MpuknagHble NHTePNPeTUpoBaHHbIEe KOHCTPYKLMUKU. TONOIOTMYECKN OTpaHNYeH-
Has NoBepXHOCTb

* COOTBETCTBYIOLW NI HALMOHAbHBIN CTAHAAPT OTCYTCTBYET. [0 €10 yTBEPXAEHUS PEKOMEHAYeTCs UCNoNb30BaTh
nepesog H KWt A3bIK AAHHOTO MEXAYH HOro cTaHgapTa. B HHOTO MeXAYH HOro cTaHgapTa Ha-
epeBoj Ha pycc 3 aHHOTo Me apogHoro ctaHgapTa. MepeBof AaHHOTO Me apo4Horo ctaHgapTa Ha

X0AnTCcs B ®egepanbHoOM UHPOPMaLMOHHOM (DOHAE TEXHUYECKUX PErflaMeHTOB U CTaHAApTOB.

17
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YK 656.072:681.3:006.354 OKC 25.040.40 rns7 OKCTY4002

KntoueBble cfioBa: aBTomMaTusaumsi Npon3BOACTBa, CPeACcTBa aBToMaTM3aLmm, MHTerpaLmus cuctem aBTomaTtu-
3aLuu, NPOMbILLIEHHbIE U3AENNS, AaHHbIe, NTPEACTaB/IeHNE AaHHbIX, 0GMEH AaHHbIMU, NPUKIAAHbIE KOHCTPYK-
LMW, paclUMpeHHoe rpaHnNyYHoe NpeAcTaB/ieHne
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