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[lpeaucnoBue

Llenn un npuHunnbl ctTaHaaptTmnsaunm B Poccnnckon epepaumnm yctaHosneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUMeHEHN HaLMOHANbHbIX
ctaHaapToB Poccunckon Pepepaumm — OCT P 1.0—2004 «Ctanpaptmnsauma B Poccunckon denpepaumn.
OCHOBHbIE NONOXEHUA»

CBepgeHunA o0 cTaHaapTe

1 MOANOTOBJIEH NocyaapcTBEeHHBIM HaY4YHbLIM yYpexaeHnem «LleHTpanbHbIM Hay4YHO-UccneaoBaTe-
NbCKMA N OMbITHO-KOHCTPYKTOPCKNUA NHCTUTYT POBOTOTEXHMKM U TEXHUYECKON KMOEPHETUKM» Ha OCHOBE
COOCTBEHHOro ayTeHTUYHOrO NepeBoaa CTaHAapTa, YKa3aHHOro B NYHKTE 4

2 BHECEH TexHun4yeckum kommteTOoM NO cTaHaapTmnsaumm TK 459 « MHpopMaLmMOHHaAa NnoaaepKKa XKns3-
HEHHOro UuKna nigenun»

3 YTBEPXOEH W BBEOEHB OEVNCTBUE [Tpnkasom PepepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMpoBaHUIO N MmeTponorum ot 27 nekabpa 2006 r. Ne 486-cT

4 Hactoawun ctaHaapT naeHtndeH mexayHapogHomy ctaHaapty MCO 10303-501:2000 «Cucrtemel
aBTOMaTM3aLUMN NPON3BOACTBA MUXNHTErpaumns. [NpeancrtaBneHne AaHHbIX 06 n3gennm n OOMeH 3TMMN AAHHbI-
Mun. Hactb 501. lNpuknagHble MHTEPNPEeTUPOBaHHbIE KOHCTPYKUMWN. KapkacHoe npeacrtaBneHne oopmMbl Ha
ocHoBe pebep» (ISO 10303-501:2000 «Industrial automation systems and integration — Product data
representation and exchange — Part 501: Application interpreted construct: Edge-based wireframe»).

[1Tpy NnpMeHeHNN HACTOALLLEro CTaHAapPTa peKoMeHAYEeTCA NCNONb30BaTh BMECTO CCbINOYHbLIX MEXAYHa-
POAHbLIX CTAHOA3PTOB COOTBETCTBYIOLLME UM HALUMOHANbHbIE CTaHAapThl Poccunckon depepaunn, ceegeHms o
KOTOPbIX NpuBeaeHbl B AONONHNTENBLHOM NPUNOXeHun E

5 BBEIAEH BINEPBbIE

NHpopmayus ob uMeHeHUsX K HacmosweMy cmaHoapmy nybnukyemcsi 8 eXXxeeo0HO u30asaeMoM
UHopMayUOHHOM yKkazamerne «HauyuoHarnbHbele cmaHoapmabi», a meKkem U3MeHeHUU U nonpasoKk — 8 eXXxeMe-
CSIYHO U30asaeMbixX UHhopMaUUOHHbIX yKazamerisix « HayuoHanbHelie cmaHdapmebl». B criydae nepecmompa
(3aMeHbl) Unu omMeHbl Hacmosuwiea2o cmaHdapma coomsememesyrouiee ysedoMraeHue bydem onybnukosaHo
8 e)XXeMeCS4YHO u3dasaeMoM UHGPOpMaUUOHHOM yKa3amerne «HauyuoHanbHbie cmaHdoapmebl». Coomeemecmay-
rowas UHgbopmayusi, yeeloMreHuUe U meKkecmabl pasMewarmcecs makxe 8 UHhopMalUuoHHOU cucmeme obuezo
nofb308aHuUs1 — Ha ogbuyuanbHoM catume @edepasibHO20 a2eHmemea rno MexHU4eCcKoMy peaynuposaHuro U
Memposnoauu e cemu ViHmepHem

© CtaHpaptunHdopm, 2007

HacTosawmm ctTaHaAapT He MOXET ObITb NONHOCTBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXVUPOBaH U Pac-
NPOCTPaHEH B Ka4eCcTBe 0hMLMAnNbHOro n3naHnsa 6es paspelueHns PeanepanbHOro areHTCTBa NO TEXHNYECKO-
MY PErynmpoBaHnio U METPONOrnK
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BBeaoeHue

CtaHaapTtbel koMmnnekca NCO 10303 pacnpocTpaHAaTCcAa Ha KOMNbIOTEPHOE NpeacTasneHne MHPopMa-
Lin 00 n3pgenunax n obMeH AaHHbIMKW 00 n3aenuax. x uenbto apnaetca obecneveHne HENTPaAnNbHOrO MEXaHN3-
Ma, CNOCODOHOro ONUCLIBATb N3AENNA HA BCEM NPOTAXEHNN UX )KU3HEHHOIO LMKNAa. OTOT MEXAHNU3M NPUMEHUM
He TONbKO ANA HENTPAaNbHOrO 0OMeHa hannammn, Ho ABNAETCA TaKXKe OCHOBOM ANA peann3aLnn u COBMECTHOro
0oCTyna K 6asam aaHHbIX 006 n3nenuax n opraHn3aunn apxXmBUpPOBaHNA.

CraHpapTbl komnnekca MCO 10303 npeactaBnaloT cobon Habop OoTAeNbHO N3aaBaeMblX CTaHA3PTOB
(4acten). CTaHOapTbl 4AHHOMO KOMMNEKCa OTHOCATCA K OOAHOW M3 cneayowmnx TeMatMyecknx rpynn: MeToabl
OMUCaHNA, UHTEMPUPOBaAHHbIE PEeCYpPChbl, NPUKNaaHble MHTEPNPETNPOBaHHbLIE KOHCTPYKUUKN, NPUKNAAaHbIE NPO-
TOKONbI, KOMANEKTbl aDCTPaKTHbIX TECTOB, METOAbl peann3aunn n aTTecTauuoHHOe TecTupoBaHue. [ pynnol
CTaHaapToB AaHHOro komnnekca onncaHbl B NCO 10303-1. HacTtoawmmn ctaHgapT BXoAuUT B rpynny npuknan-
HbIX MHTEPNPETUPOBAHHbLIX KOHCTPYKLUWUN.

[MpuknagHaa uHTepnpeTnpoBaHHaa KOHCTPYKUMA (MTK) obecnevnBaeT NOrM4eckyo rpynnnpoBKY NHTEP-
NpPeTUPOBAHHLIX KOHCTPYKLMW, NOAAEPKUBAIOLLINX KOHKPETHYIO (PYHKLUMOHAMNbHOCTb ANA NCMONb30BaHNA AaH-
HbiX 00 wunsgennn B pPasHOODPa3HbiX MAPUKNAAHbIX KOHTekcTax. WHTepnpeTupoBaHHAA KOHCTPYKLUMA
npeacraBnsaeT cobon ODbIYHYIO NHTEPNPETALMNIO MHTEMNPUPOBAHHbLIX PECYPCOB, NOAAEPXKUBAIOLLYIO TPebOoBa-
HUA COBMECTHOro MCNoNb3oBaHUA NHOPMaLNN NPUKNAaHLIMU NPOTOKONaMMN.

Hactoawmn ctaHaapTt onpenenseT NPUKNaaHYIO UHTEPNPeTUPOBaAHHYID KOHCTPYKUUIO ANA ONMCaHUSA
reoMeTpn4eckon oopMbl NOCPEACTBOM TPEXMEPHbLIX MOAENen KapKacHOro npeacraBneHna oopMbl, OrpaHu-
YeHHbIX CBA3aHHbLIMM COBOKYMNHOCTAMMU pedep.

IV
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HAUMWOHANBbHBIN CTAHOAPT POCCHUUCKOMWN PEOEPALNMN

CucreMbl aBTOMaTU3aLuMM NPOM3BOACTBA U UX MHTErpaLma
NMPEOCTABJIEHUE OAHHbLIX OB U3OENMA W OBMEH 3TUMUA 0AHHBLIMU

HacTtb 501

MpruknagHblie UHTEPNpPeTUPOBaHHbIE KOHCTPYKLIUM.
KapkacHoe npeactaBneHne popMbl Ha OCHOBE pebep

Industrial automation systems and integration. Product data representation and exchange.
Part 501. Application interpreted constructions. Edge-based wireframe

[lata BBeaeHua — 2007—07—01

1 O6nactb NpUMEeHeHuUs

HacTtosawmn ctangapTt onpeaenseT MHTEPNPeTaLmio MHTENPUPOBAHHbIX PecypcoB, 0OecneunBaiolyo
COOTBETCTBME TPEDOOBAHUAM K NpeacTaBneHnio hopmbl N3aennsa NocpeacTBOM UCMONb30BaHNA TPEXMEPHbIX
KapKacHbIX MOAenen, orpaHNYeHHbIX COBOKYNHOCTbLIO CBA3aHHbLIX Mexay cobon pebep.

O6nacTb NPMMEHEHNA HACTOALLEro CTaHaAapTa PacnpoCTPaHAETCA Ha:

- NpeacTaBneHne KapkacHbiX Moaenen, onncbiBaeMbIX MpaoM, COCTOALLNM N3 pedep n BEPLLNH, B KOTO-
POM pebpa nepecekarTca TONLKO B UX BEPLLUNHAX;

- NpeAcTaBneHne KapkacHOM MOAENn OAHOM UNN HECKONbKUMW COBOKYMHOCTAMW CBA3aHHbIX pebep,
KOTOpPbIE AOSMKHbI NEPEKPLIBATLCA UNN NEPECEKATLCH TOMNBKO B X BEPLUMHAX unun pebpax;

- TOYKWU, ONUCbIBaEMbIE B TPEXMEPHOM KOOPAUHATHOM NPOCTPAHCTBE;

- KpmBble, BKNoYaa b-cnnanHbl, onncbiBaeMble B TPEXMEPHOM KOOPANHATHOM MPOCTPaHCTBE;
- NpeacTaBneHne OTAENbHOW KAapPKaCHOW Moaenn nnm cOopkn KapkacHbIX Moaenew.

Obnactb NPUMEHEHNA HACTOALLEro CTaHaapTa He PacnpPOCTPaHAETCA Ha:

- FeOMETPUIO, onpeaeneHHyo B ABYMEPHOM KOOPANHATHOM MNPOCTPAHCTBE;

- FEOMETPUIO NOBEPXHOCTM;

- FeOMEeTPUIO TBEPAOro TeNa;

- TONONOrNO 06ONOYKMN.

2 HopmaTuBHbIE CCLINIKU

B HacToAleM cTaHaapTe UCNONb30BaHbl CChINKU Ha cneayrwne MexayHapoaHble CTaHaapThl:

MCO/M3IK 8824-1:1995 UHdopmaunoOHHble  TexHonormn. B3auMocBA3b  OTKPLITLIX  CUCTEM.
ABDCTpaKkTHasa cuHTakcndeckaa Hotaumsa sepeumoamd (ACH.1). Yactb 1. Cneundomkaumsa OCHOBHON HOTaAL UM

NMCO 10303-1:1994 Cwuctembl aBTOMaTU3aLUN NPOU3BOACTBA U UX MHTErpaumns. [NpeacrtaesneHmne naH-
HbIX 00 N3gennnn odbmMeH aTuMn AaHHbIMK. YacTb 1. ObLwme npeacTaBneHNA N OCHOBONONArarLWLne NPUHLNMbI

MCO 10303-11:1994 CwuctemMbl aBTOMATM3ALUN NPON3BOACTBA U X UHTErpauuna. lNpeacrasneHne aakx-

HbIX 00 n3genumn n odbmeH 3aTMMmn aaHHbIMN. YacTtb 11. MeTtoabl onucanus. CnpaBoYHOE PYKOBOACTBO MO A3bIKY
EXPRESS

U3paHue ohmunanbHoe
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NMCO 10303-41:1994 Cucrtembl aBTOMATUIALIMN NPOMN3BOACTBA U NX MHTErpaumns. [NpeacraBneHmne AaH-
HbIX 06 n3genun n oomMeH 3TMMK aaHHbIMKU. Hactb 41. VIHTerpmpoBaHHble 0600LeHHbIE pecypchbl. OCHOBDI
ONMCcaHnAa N NogaepPXKn n3genun

NMCO 10303-42:1994 Cucrtembl aBTOMATU3ALIMU NPOMN3BOACTBA U NX MHTErpauuns. [NpeacraBneHmne AaH-
HbIX 00 n3aenun n ooMeH 3TUMMM AaHHbIMK. YacTb 42. VHTerpnpoBaHHbie 0600LLIEHHbIE pecypcbl. [eoOMeTpun-
4yecKkoe M Tononorm4eckoe npeacraeBneHmne

NMCO 10303-43:1994 Cwuctembl aBTOMATU3aLNN NPON3BOACTBA U NX MHTerpaumsa. lNpeacraBneHmne gakx-
HbIX 00 n3gennn n 0OMeH 3aTUMKM AaHHbIMU. HacTb 43. MHTerpupoBaHHbie 0006LIeHHbIE pecypcbl. CTPYKTYpPHLI
npeacraBneHnm

NMCO 10303-202:1996 Cwuncrembl aBTOMaTU3aLUM NPON3BOACTBA N X MHTErpaumns. [NpeacrtaBneHmne AaH-
HbIX 00 n3genun n odbmMeH 3aTMmMn AaHHbIMKU. Yactb 202. TprnknagHble NPOTOKONbI. ACCOLMATUBHbLIE YEPTEXKN

3 TepMUHbI U onpeaeneHus

3.1 TepmuHbl, onpepgeneHublie B UCO 10303-1

B HacTosALWEM cTaHAapTE NPUMEHEHBLI cneayowme TEPMUHDI:
- npunoxeHue (application);

- NPUKNAAHON KOHTEKCT (application context);

- npuknagHoun npotokon; 1 (application protocol; AP);

- MeTOoA peanu3auunm (implementation method);

- UNHTErpuMpoBaHHbIN pecypc (integrated resource);

- MHTepnpeTauma (interpretation);

- moaenb (model);

- nzgenue (product);

- AaHHble 00 nsgenuu (product data).

3.2 TepMuH, onpepgeneHHbin B UCO 10303-202

B HacTOALWEM CTAaHAAPTE NPUMEHEH CNEAYIOLLNA TEPMUH:
npuknagHana uHtepnpetTupoBaHHaa KoHCTpyKUuuA; MUK (application interpreted construct; AlIC).

4 CokpaleHHbIN NMCTUHT Ha A3blke EXPRESS

B HacToaweM pasaene onpeaneneHa EXPRESS-cxema, B KOTOPON MCNONL3YIOTCA 9NEMEHTbI MHTEMPUPO-
BaHHbIX PECYPCOB U CcOAePXKAaTCA TUNbI, KOHKPETU3aLNN OOBEKTOB U (PYHKLMN, OTHOCALLMNECA K HACTOALLIEMY
cTaHaapTty.

[1pwnmMmedaHKne— HdonyckaeTcsa cywlecTsoBaHWUe NOATUNOB U 3NEMEHTOB CMUCKOB BbIBOpA, KOTOPbIE NOABNAKT-
CA B UHTErpupoBaHHbIX pecypcax, He nmnoptTupoBaHHbiX B MUK, Takme KOHCTpYKLUUKN UCKNKDYaKTCA U3 AepeBa NoaTUNOB

MNN cnucka Bbidopa NocpencTBOM NpaBun HEABHOMO MHTepdenca, onpeaeneHHblx B MCO 10303-11. Ccbinkn Ha UCKNO-
YeHHbIE KOHCTPYKLMN HaxoaaTca BHe obnactu npumeHeHua aaHHon MAK.

EXPRESS-cneundunkaums:

")
SCHEMA aic_edge based wireframe ;

USE FROM geometric_ model schema - 1SO 10303-42
(edge based wireframe model) ;

USE FROM geometry schema - 1SO 10303-42
(axis2_placement 3d,

b_spline _curve with_knots,

bezier curve,
cartesian_transformation operator 3d,
circle,
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conic,

curve,

curve_ replica,

ellipse,
geometric_representation_context,
hyperbola,

line,

offset curve 3d,
parabola,

point,

point_replica,

polyline,
quasi_uniform_curve,
rational_b_spline_curve,
uniform_curve) ;

USE FROM product property representation schema - 1SO 10303-41
(shape representation) ;

USE FROM representation schema - 1SO 10303-43
(mapped item) ;

USE FROM topology schema - 1SO 10303-42
(edge curve,
vertex_point) ;

(*

[TpumedaHune— Cxembl, CCbINKU HA KOTOPbIE NPUBEAEHbLI BbiLLE, MOXHO HANTWU B CNeAYLNX CTaHAAPTaX KOM-
nnexkca NCO 10303:

geometric model schema — NCO 10303-42;
geometry schema — CO 10303-42;
product property representation schema — NCO 10303-41;
representation schema — NCO 10303-43;
topology schema — NCO 10303-42.

4.1 BBeaeHune

B HacToAlleM cTaHaapTe onpeaenalTcs reoMeTpuveckne, TononorM4eckne n KapkacHole 0bbek-
Tbl ANA npeacrtaBneHna QOPMbl, COCTOAWLEN WM3 TOYEK U KPUBbLIX, Hapagy C TONonornvyecknmu
CTPYKTYypamMn, obecnedmsarwwmmm ux cBA3HoCTb. [aHHaa [1IMK npeacrtaBneHa  OOBEKTOM
edge based wireframe_shape representation, kotopbin OTHOCUTCA K Tuny shape_representation
(cm. NCO 10303-41).

4.2 OCHOBHbIE MOHATUA U AONYLEHUA

[1aHHOE KapKkacHOe npeacTtaBneHne popmMbl OCHOBbLIBAETCA HA Mmoaenu edge _based_ wireframe _model
N HeODXOOANMBbIX reOMEeTPUYECKUX U TononorM4ecknx obvekTax. YUtobbl Aathb onpeaeneHmna oopmMam, npen-
ctaBneHHbIM 00beKTOM edge based wireframe_shape _representation, TpebyloTca TONbKO COBOKYMHOCTN
pebep (006bekTOB edge). KapkacHble npeacTtaBneHnsa MoryT ObiTb KOMAOHOBKaMM APYrux KapkacHbIX npea-
CTaBNeHUn, OTODpPaKaeMblX Ha TO XXe NPOCTPAaHCTBO KOOPAUHAT.

4.3 OnpepeneHue o0bekTa edge based_ wireframe_shape representation CXeMbl
aic_edge based_wireframe

Ob0bekT edge based_ wireframe_shape_representation aBnaerca TpexmepHbIM NOATUNOM ODBHEKTA
shape_representation, npeacrasnsaomm opmMy nnm 4actTb POPMbl U3aeNna KaPKaCHbIMW KOHCTPYKLMAMM,
orpaHnyYeHHbIMW TONoNoruen pebep. K HUM OTHOCATCA BCE TPEXMEPHbIE KPUBLIE N TONONOMMYeCcKne OO bEKTDI,
onpenensowme rpad, COCTOALLMN U3 BEPLLVH K pebep.

[MTpunmeyaHune—IlpuknagHon NpPoTOKON, B KOTOpOM ucnone3yetca aaHHasa MUK, moxeT obecneunTb peannsa-
Lm0 obbekTa shape _representation kak o6bekTa edge based wireframe_shape_ representation.
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EXPRESS-cneundpunkaums
*)

ENTITY edge_based wireframe_shape representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEOF (QUERY (it <* SELF.items |
NOT
(SIZEOF( ['AIC_EDGE BASED WIREFRAME.EDGE_BASED WIREFRAME_MODEL',
'AIC_ EDGE_BASED_WIREFRAME.MAPPED ITEM',
'AIC_ EDGE_BASED_ WIREFRAME .AXIS2_PLACEMENT _3D'] *
TYPEOF (it)) = 1
N)=0;
WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF( [[AIC EDGE BASED_ WIREFRAME.EDGE_BASED WIREFRAME_MODEL',
'AIC_ EDGE BASED WIREFRAME.MAPPED _ITEM'] * TYPEOF (it)) = 1
)) >= 1 :
WR3: SIZEOF (QUERY (ebwm <* QUERY (it <* SELF.items |
('AIC_EDGE_BASED WIREFRAME.EDGE BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (eb <* ebwm\edge based wireframe_model.
ebwm_boundary |
NOT (SIZEOF (QUERY (edges <* eb.ces_edges |
NOT (‘AIC_EDGE_BASED WIREFRAME.EDGE_CURVE’
IN TYPEOF (edges)))) =0
))=0)))=0;
WR4: SIZEOF (QUERY (ebwm <* QUERY (it <* SELF.items |
(‘AIC_EDGE BASED WIREFRAME.EDGE_BASED WIREFRAME_MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (eb <* ebwm\edge based wireframe_model.
ebwm_boundary |
NOT (SIZEOF (QUERY (pline_edges <* QUERY (edges <* eb.ces_edges |
('AIC_EDGE BASED WIREFRAME.POLYLINE' IN
TYPEOF (edges\edge_curve.edge _geometry))) |
NOT (SIZEOF (pline_edges\edge curve.
edge geometry\polyline.points) > 2))) =0
N)=0)))=0;

WR5: SIZEOF (QUERY (ebwm <* QUERY (it <* SELF.items |
(‘AIC_ EDGE BASED WIREFRAME.EDGE_BASED WIREFRAME_MODEL'

IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (eb <* ebwm\edge based wireframe_model.
ebwm_boundary |
NOT (SIZEOF (QUERY (edges <* eb.ces_edges |

NOT ((AIC_EDGE_BASED WIREFRAME.VERTEX POINT’

IN TYPEOF (edges.edge_start)) AND
('AIC_EDGE_BASED WIREFRAME.VERTEX_ POINT

IN TYPEOF (edges.edge end))))) =0

))=0)))=0;

WRG6: SIZEOF (QUERY (ebwm <* QUERY (it <* SELF.items |
('AIC_EDGE BASED WIREFRAME.EDGE_BASED WIREFRAME _MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (eb <* ebwm\edge based wireframe_model.
ebwm_boundary |
NOT (SIZEOF (QUERY (edges <* eb.ces_edges |
NOT (valid wireframe_edge curve
(edges\edge_curve.edge_geometry))

))=0)))=0)))=0;



FroCT P UCO 10303-501—2006

WRY7: SIZEOF (QUERY (ebwm <* QUERY (it <* SELF.items|
('AIC_EDGE BASED WIREFRAME.EDGE BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (eb <* ebwm\edge based wireframe model.
ebwm_boundary |
NOT (SIZEOF (QUERY (edges <* eb.ces edges |
NOT ((valid_wireframe_vertex_point
(edges.edge_start \ vertex_point.vertex_geometry)) AND
(valid_wireframe_vertex_point
(edges.edge end\vertex point.vertex geometry))) )) =0
N)=0))=0;
WRS8: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
('AIC_EDGE BASED WIREFRAME.MAPPED ITEM’ IN TYPEOF (it))) |

NOT ('AIC_ EDGE BASED WIREFRAME." +
'EDGE BASED WIREFRAME SHAPE REPRESENTATION’
IN TYPEOF (mi\mapped item.mapping_ source.mapped representation)
N)=0;
WR9: SELF.context_of items \ geometric_representation_context.
coordinate space dimension = 3 ;
END ENTITY ;
(*

PopmManbHble YTBEPXXAEHUA

WR1 — anemeHTammn items B 06bekTe edge based wireframe_shape representation 4OnXHb!I ObITb
edge based_ wireframe_model, mapped_item, nnn axis2_placement_3d.

WR2 — no kpanHen Mepe oaHMM K3 3aneMeHToB items B 00bekTe edge based wireframe_-
shape_representation ngonkeH ObITb NNOO edge based_ wireframe_model, nndo mapped_item.

WR3 — Bce pebpa (0b6bekThiedge)Bedge based wireframe_model fonmxkHblnmeTb TN edge curve.

WR4 — kaxabin  obbekt polyline, koTopbin nNeXMT B OCHOBE 00Obekta edge B
edge_based_wireframe_model, nonxkeH ObITb OnpeaeneH donee YeMm AByMA pasnmUYHbIMN TOHYKAMK (0D bEK-
Tamu point).

WRS — BCce BeplumHbl (00beKTbI vertex), 3aaaHHble Ana edge _based wireframe_ model, gonXHbl
nMmeTb TN vertex_point.

WR6 — 00bekT edge_geometry, nexawmn B ocHoOBe 00bekTa edge ana edge_based_wireframe_-
model, npomkeH nmetb TMN line, conic, b_spline_curve, offset_curve 3d, polyline, nnn curve_replica, a
KpuBble, nMetoLne 6asy, 3aAaHHYII0 ApYrMMn KpUBLIMW, NPEACTaBNATCA TAKUM e 06pa3oM. [1na oObEKTOB
offset_curve 3d nnu curve _replica kpuBas, ykazaHHasa kak 6a3zoBas (00bekT basis_curve), JOMKHA ObITb
OAHOro M3 BbILLEYNOMSAHYTbIX TUMOB.

WR7 — 00bekToM vertex_geometry, KOTOPbIN NEXUT B OCHOBE 00bekToB edge Ana edge based -
wireframe_model, ponxeH ObITb cartesian_point nnun point_replica, a 06bekT point_replica AomkeH BOC-
npon3BoanTb NN60 apyron oobvekT point_replica, nndo cartesian_point.

WR8 —ecnn B 00bekte edge based wireframe shape representation wvmeetrca o00ObBEKT
mapped_item, To ncrtoyHnkom mapped_item pomxkeH ObiTb 06bLEKT edge based wireframe_ shape_ -
representation.

WR9 — 3HaueHne napameTtpa coordinate space_dimension ob0bvekra edge based wireframe_-
shape representation 4OMKHO ObITb PAaBHO TPEM.

4.4 OnpepeneHna pyHKUMN cxeMbl aic_edge based wireframe

4.4.1 dyHkuma valid_wireframe_edge curve npoBepaeT, AeNCTBUTENLHO NU 3aAaHHAA apPryMeHTOM
KpuBaa ABNaeTca 40NyCTUMON ANAa UICNONb30BaHUA B NpeacTtaBneHmnn oopmbl, onpeaeneHHON TONONOrn4eCcku
OrpPaHNYEeHHbIM KapKacoM.
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EXPRESS-cneundunkaums
*)

FUNCTION valid_wireframe_edge_curve (crv : curve ) : BOOLEAN,;
-- NpOBEPKa Ha AONYCTUMOCTb OCHOBHbIX TUMOB KPUBbIX

IF SIZEOF ( [ 'AIC_ EDGE_ BASED WIREFRAME.LINE',
'AIC_EDGE_BASED_WIREFRAME.CONIC',
'AIC_EDGE_BASED_ WIREFRAME.B_SPLINE_CURVE',
'AIC_EDGE_BASED_WIREFRAME.POLYLINE'] * TYPEOF (crv)) = 1
THEN RETURN (TRUE) ;
ELSE
-- PEKypCUBHaA NpoBepKa Ha AONYCTUMOCTb OCHOBHbIX KPMBbLIX ANa TuNa curve_replica
IF (AIC_EDGE_BASED WIREFRAME.CURVE_REPLICA') IN TYPEOF (crv)
THEN RETURN (valid wireframe edge curve
(crv \ curve_replica.parent_curve)) ;
ELSE
-- peKypCcMBHaA NpoBepPKa Ha AONYCTUMOCTb OCHOBHbLIX KpUBbLIX Ans Tmna offset_curve
IF( 'AIC_EDGE_BASED WIREFRAME.OFFSET_CURVE_3D') IN TYPEOF (crv)
THEN RETURN (valid wireframe edge curve
(crv \ offset_curve 3d.basis curve));
END _IF ;
END _IF ;
END_IF ;
RETURN (FALSE) ;
END _FUNCTION ;

(*

OnpegeneHne aprymeHTa
Crv — 330aHHas KpuBaa, KOTOpaa AOMNXHa ObiTb NpoBepeHa Ha AoNYyCTUMOCTbL. [onyCcTUMON KPpUBOW

aBnaeTca kpueaa TMNoB line, conic, b_spline_curve, offset_curve_3d, polyline nnun curve replica. Ecnu
TMn Kpmeon offset_curve 3d vnun curve_replica, TO KpuBasa, Ha KOTOPYIO AaeTcsa CCbiNKa Kak Ha 6a30BYIoO
(basis_curve) unn nopoxaawwyo (parent_curve), Takke AOMKHA ObiTb A4ONYCTUMON KPUBOMW.

4.4.2 dyHkuma valid_wireframe_vertex_point npoBepsaeT, AeUCTBUTENbHO NU 3aAaHHAaA apPryMeHTOM
TOYKa ABNAeTCca A0NYyCTUMOU ANA UCNONb30BaHNA B NpeacTaeBneHumn oopmMbl, onpeaeneHHoOU ToNnoNorm4ecku
OrPaHNYEeHHbIM KapKaCcoM.

EXPRESS cneundunkaums

")
FUNCTION valid_wireframe_vertex_point (pnt : point) : BOOLEAN ;
-- NPOBEpPKa Ha AONYCTUMOCTb OCHOBHbIX TUMOB TOYEK

IF ('AIC_EDGE_BASED WIREFRAME.CARTESIAN_POINT" ) IN TYPEOF (pnt)
THEN RETURN (TRUE) ;
ELSE
-- PeKypcuBHaga npoBepka Ha AONYCTUMOCTb OCHOBHbLIX TUMOB TOYEK KaK NOPOoXKAaLWnxX Ana
-- TNa point_replica

IF ('AlIC_EDGE_BASED WIREFRAME.POINT_REPLICA') IN TYPEOF (pnt)
THEN RETURN (valid_wireframe_vertex_point
(pnt \ point_replica.parent_pt)) ;
END IF;
END _IF;
RETURN (FALSE);
END FUNCTION;
(*
6
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OnpeaeneHne apryMmeHTa
pnt — 3aaaHHaA ToO4YKa, KOTopasa AOMKHA ObITb NPOBEpPEHa Ha AONYCTUMOCTbL. [JoNYCTUMON TOUKOW ABNSI-

eTcsa TOYKa TMNa NmMbo cartesian_point Nnnb6o point_replica. Ecnu Touka nmeet Tun point_replica, To NOPoOX-
nawLwas Touka (parent_point) TaKke AOMKHA ObITb AOMNYCTUMOWN TOYKOWN.

)
END SCHEMA ; -- aic_edge_ based_wireframe
(*

[MpunoxeHue A
(obAasaTtenbHoOe)

CokpaluleHHoe HaMMeHOBaHUe OO beKTa

CoKkpalleHHoe HanMmeHoBaHUe 0ObeKTa, YCTAaHOBNEHHOrO B HACTOSALWEM CTaHaapTe, npuBeaeHo B Tadbnuue A.1.
TpeboBaHUA K UICNONBL30BaHUK COKpaLLUeHHbIX HAaMMEHOBaHUI cCoaepXaTca B MeToaax peanmsaunm, oNnUCaHHbIX B COOT-
BETCTBYHLWNX cTaHaapTax komnnekca MCO 10303.

Tadbnunya A1 — CokpalweHHoe HauMeHoBaHUe oObeKTa

[TonHoe HauMeHoBaHWe OObEKTA CokpalleHHoe HauMeHOBaHNE

EDGE_BASED WIREFRAME_SHAPE_REPRESENTATION EBWSR
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[MpunoxeHune B
(o6Aa3aTenbHoe)

Perncrpauna nHpopmMmaumMoHHOro oobeKkTa

B.1 O6o3HayeHue OOKYMeHTa

na obecneveHna oagHo3Ha4YHOro 0603Ha4YeHNAa MHAPOPMALMOHHOIO O0OBbEKTa B OTKPbITON CUCTEME HACTOSALEMY
CTaHAapTy NPUCBOEH cneayrwnn naeHTMdnKaTop obbvekTa:

{ iso standard 10303 part(501) version(1) }

Cmbicn aaHHoro o6o3HaveHus yctaHosneHd B NCO/M3K 8824-1 n onucan B8 CO 10303-1.
B.2 O6o3HayeHne cxembl

na obecneveHna ogHo3Ha4YHOro oHo03HavYeHnsa B OTKPbITON CUCTEME cXeme aic edge based wireframe schema
(CM. pa3naen 4) NpucBOEH cneayrLwmn naeHTUOUKaTop obbekTa:

{iso standard 10303 part(501) version(1) object(1) aic-edge-based-wireframe-schema(1) }

Cmbicn aaHHoro o6o3HaveHnuns yctaHosneH B NCO/M3K 8824-1 n onucan B UCO 10303-1.

MpunoxeHune C
(cnpaBo4HOE)

EXPRESS-G anarpammbl

EXPRESS anarpammebl, npeactaBneHHble Ha pucyHkax C.1 — C.6, nony4eHbl 3 COKpalleHHOro NUCTUHra, npuse-
NEeHHOro B pasaene 4, ¢ ucnonb3oBaHuem cneundunkaumnm nHtepdenca ctadaapta MCO 10303-11. B agnarpammax ncnonb-

30BaHa rpadundeckasa Hotauna EXPRESS-G asbika EXPRESS. Onucanne EXPRESS-G yctaHosneHo B MCO 10303-11,
npunoxeHune D.

[1pnnmedyaHne— BoibpaHHble TUNLI transformation, trimming_select, reversible topology n vector _or_direction
MMMOPTUPYIOTCA B paclunpeHHbln NIMCTUHT MK B cCOOTBETCTBUM C NpaBunamMn HesABHbIX MHTepdencos no MCO 10303-11.
B HacToAweM cTaHaapTe apyrue obbekThbl He CCbINAKTCA Ha 3TU BbiDpaHHble TUNLI.
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Ir x| 1| o context type
I ————
m— = context identifier representation_context
: identifier o——mm
________ I @)
context of 1tems ‘
(INV) representations 1 context S| 1;7]
gcometric representation context
coordinate space dimension
|
| L |
| dimension_count :
. | 1
representation name labe] |
— L J

| mapped representation

items S [1:7]

representation map

shape representation mapping origin mapping source

! (INV) map usage S[1:7]

edge based wireframe shape
representation

O O mapping target
I~ T T T T | . . .
| label . 11AINC representation 1tem - mapped_ltem
o | o
| .

_ - - topological representation item
( 2,1 geometric_representation_item )

l

C ®
| 6,4 vertex 6,2 connected edge set ( 6,3 edge )

PucyHok C.1 — aic_edge based wireframe — EXPRESS-G anarpamma 1 u3 6
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A 4.4 curve >
4C< 3,2 direction )

A 3,1 placement

6,16 vertex point

A 3,3 vector

. L. 0,12 edge curve
geometric representation 1tem

10

bcoordinates L[1:3]

(DER) dim

4

3,7 cartesian transformation operator

C
cdge based wireframe model

| edwm boundary S[1:7]

6,18 connected edge set

O parent pt . _
( 4.5 curve ) + point | point replica
T 5
| |
| T |
: gecometric set select | trimming_select I

cartesian point

length measure |
|

( 2,1 (3) ) (Q,SI n ) [ 2,2(5) )

transformation

(223) ) ( 21(5 )

PucyHok C.2 — aic_edge based_ wireframe — EXPRESS-G anarpamma 2 ns 6
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[ 3.1) ) 3,7 (4)

placement | I axis2_ placement

ocation
CZ,I cartesian_point

( 3,5(4) ) ( 3,3 (2) ) vector or direction I
l} 0 G orientation o OO

‘ vector

magnitude
|
|

length measure |

( ) axisl
(3,19 2) ) 5104) ) == o T i

direction_ratios L[2:3] direction

O

I
3.7 (2 - axis3______|
3,3 (5) ! i
| | (DER) u L[3:3]
® | | |
‘ carrtesian transformation operator —C cartesian transtormation operator 3d
I
: logical origin
| (DER) scl ‘
| scale

]
o » -
O 2,2 cartesian point

PucyHok C.3 — aic_edge based wireframe — EXPRESS-G anarpamma 3 n3 6
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(4,,4 2) ) (435 ‘(2) ) <4,,3 (6) )
Iy

curve |——g bounded_curve

O

O

parent curve

polyline

points L[2:7]

Q

( 2.8 cartesian point )
Ql 0 cartesian_transformation_operatD

transformation T

5,4 b spline curve

]

basic curve

C self 1ntersect

offset curve 3d Qe

distance

| curve replica

. . |
ref direction ‘ ____________ |

.

( 3.9 direction )

3.5 vector

<2,,6 cartesian _point>

< 3,7 axis2 _placement> position o

radius

|r positive length measure _'b
L — —

sem1 axis |

circle

I positive length measure Io
L

semi_axis 2 ellipse

length measure _io focal_dist

: semi_axis

parabola

positive length measure P
— = semi_imag axis | hyperbola
positive_length measure o — —

12

PucyHok C.4 — aic_edge based_ wireframe — EXPRESS-G anarpamma 4 n3 6
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(3,3 cartesian transformation operator )

control points list L[2:7]

2,1 cartesian point

(DER) control points A[0:u]

2,2 cartesian point

(DER) upper index on control points
Y

closed curve

O
: self 1ntersect
b spline curve — -
degree
= ®
Clll‘VG_fOI‘m e e -1

| weights data L[2:7]

rational b spline curve (DER) weights A[0:u]

I—O

uniform curve bezier curve [|b spline curve with knots quasi uniform curve

(DER) upper_index on knots | Knot_spec
knots L[2:?
knot multiplicities L[2:7] x 1 2] i
1 T
© 4’ I parametric value knot_typeJl :

PucyHok C.5 — aic_edge based wireframe — EXPRESS-G agnarpamma 5 n3 6
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ces edges S[1:7]

edge start

edge end
o—

F_ (6,12(2) )

| vertex point | |
vertex geometry edge curve
A edge geometry same Sense

Ql !

(4.3 curve )

PucyHok C.6 — aic_edge based wireframe — EXPRESS-G anarpamma 6 n3 6
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[MpunoxeHune D
(cnpaBo4YHOe)

MalWwWHHO-MHTEPNPEeTUPYEMbIE TIUCTUHIN

B AaHHOM NpunoXeHnn npneeaeHbl CChINKU Ha CanTbl, HAa KOTOPbLIX HAX0AATCA NUCTUHIM HAaUMEeHOBaHUN OO BHEKTOB
Ha A3blke EXPRESS 1 cOOTBETCTBYOLWNX COKpaLLeHHbIX HAUMEHOBaAHWIN, YCTAHOBNEHHLIX B HACTOALWEM cTaHaapTe. Ha
ATUX Ke canTax HaxoaaTca NIMCTUHIN Bcex EXPRESS-cxeM, yCcTaHOBNEHHLIX B HACTOSALWEM CTaHaapTe 6e3 KoMMeHTapueBs
N APYroro NOACHSALWEro TeKCTa. 3TN NUCTUHIN AOCTYMNHbI B MALLMHHO-UHTEPNPEeTUpyemMon hopme nMoryT ObiTb NONYyYEeHbI
no cneayowmnm agpecam URL.:

CokpalueHHble HanmeHoBaHuA: http://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: hitp://www.mel.nist.gov/step/parts/part501/is/

[Tpn HEBO3MOXXHOCTU AOCTYNAa K 3TUM CanTam, Heobxoammo obpaTuTbCa B LeHTpanbHbIN cekpeTapmaT MCO nnn
HenocpeacTBeHHO B cekpeTapmaTt NCO TK184/T1K4 no aapecy 3nekTpoHHOM NoYThl: scdsec@cme.nist.gov.

MpumeyaHune—NHbopmMmauus, npeacTaBneHHas B MalUMHHO-MHTEPNPETUPOBAHHOM BUAE Ha YKa3aHHbIX Bbl-
we URL, saBnsetca cnpaBoyHon. O0s3aTenbHbIM ABNSAETCA TEKCT HACTOSLLIEro cTaHaapTa.

[MpunoxeHune E
(cnpaBo4HOE)

CBegeHnAa 0 COOTBETCTBMU HaUMOHaNbHbIX cTaHAaapToB Poccuinckon Peaepauum cChbiNOYHbLIM
MeXAyHapoaHbIM CTaHAapTam

Tadonuua E.1

Obo3HavYeHune CChINOYHOro

ObosHavyeHue U HaMMeHoBaHUe cooTBeTCTBYROWEro HauoHanbHOro ctTaHgapTa
MEKAYHAPOAHOIO CTaH4apPTAa

NMCO/M3IK 8824-1:1995 [OCT P NCO/M3K 8824-1—2001 VHdopmaunoHHasa TexHonorua. AGCTpakTHas CUHTaK-
cnyeckasa HoTauusa sepcun oanH (ACH.1). Yactb 1. Cneyndukauma oCHOBHOW HOTaLUK

NCO 10303-1:1994 [OCT P NCO 10303-1—99 Cuctembl aBToOMaTM3aLUM NPOM3BOACTBA U NX UHTErpaLus.
[MpeactaBneHne aaHHbIX 06 n3pgennn n odomeH 3Tumn aaHHbIMU. YacTte 1. Obwme npea-
CTaBneHus 1 ocHoBononararLwue NPUHLUNL

NMCO 10303-11:1994 [OCT P NCO 10303-11—2000 Cwuctembl aBTOMaTU3aLUU NPOU3BOACTBA N UX UHTErpa-
uma. NpeacrtaesneHne aaHHbIX 06 n3genun n obmeH aTumMn aaHHbIMU. Yacte 11. MeToab!
onncaHunsa. CnpaBoyHOE pyKOBOACTBO MO A3blky EXPRESS

NMCO 10303-41:1994 [OCT P NCO 10303-41—99 Cucrtembl aBTOMaTU3aL MM NPONU3BOACTBA U NX UHTErpaLuus.
[MpenctaBneHne AaHHbIX 00 nsgenun n odbmeH 3TuMmM AaHHbIMKU. Yactb 41. UHTerpupo-
BaHHble 0600LWeHHbIe pecypchbl. OCHOBLI OMUCAHMA U NOAAEPKKU U3AENNIA

MCO 10303-42:1994 *

NCO 10303-43:1994 [OCT P NCO 10303-43—2002 Cuctembl aBTOMaTU3aLUn NPOM3BOACTBA U UX NHTErpa-
uusa. NMpeacrtaBneHne AaHHbIX 00 nsgenumn n odmMeH 3TUMM AaHHbIMKU. YacTb 43. VHTerpu-
poBaHHbIe 0000 EHHbIE pecypcbl. CTPYKTYPbI NpeACcTaBNeHUIA

MCO 10303-202:1996 g

* COOTBETCTBYHOLMIA HALMOHaNbHbIA cTaHAapT oTcyTcTBYeT. [1o ero yTBepXaeHus pekomMeHAyeTcss UCNonb3o-
BaTb NepeBo Ha PYCCKUI A3blK AAGHHOIo MeXayHapoaHoro ctaHaapTa. [NepeBoa AaHHOro MeXxayHapoaHoro ctaHaapTa
HaxoauTcsa B PeaepanbHOM MHADOPMALMOHHOM hOHAE TEXHUYECKUX pernaMeHToB U CTaHAapTOB.

15
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YOK 656.072:681.3:006.354 OKC 25.040.40 [187 OKCTY 4002
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Mbl, MPOMBbILLUNEHHbIE U3AENUA, AaHHbIE, NPpeaACTaBNEHNE A3HHbLIX, OOMEH AAHHbLIMW, NPUKNAAHbLIE KOHCTPYK-
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