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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 NONOXEHUAY

CBepgeHunA o cTaHpapTe

1 NMOAINOTOBJIEH lNocynapCTBEHHbIM Hay4HbIM y4ypexaeHnem «LIeHTpanbHbIn HAay4YHO-UccNeno-
BaTENbLCKUN N OMNbITHO-KOHCTPYKTOPCKNA MHCTUTYT PODOTOTEXHUKN N TEXHNYECKON KNOEPHETUKN» HA OCHOBE
COOCTBEHHOro ayTeHTUYHOrO NepeBoaa CTaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum kommteTOoM NO ctaHaapTmaaumm TK 459 « MHpopMaLMOHHaAa NoaaepKKa KN 3-
HEHHOro UMKna n3gennumn»

3 YTBEPXXOEHWBBEOEHB OEVNCTBUE [Tpynkaszom PeanepanbLHOro areHTCTBa NO TEXHUYECKOMY pery-
nmposaHuio u metTponorum ot 20 mapta 2007 r. Ne 37-CT

4 Hacrtoawmn ctaHaapT naeHtndeH mexayHapoaHomy crtaHaapty MCO 10303-515:2000 «Cucremel
aBTOMaTM3aLnM NPON3BOACTBA MUX NHTerpaumna. [NpeacraBneHmne AaHHbIX 006 N3nenmn n 0OMeH 3TMMN A3HHbI-
Mn. Hactb 515. lNpuknagHble MHTEPNPETUPOBAHHbIE KOHCTPYKUMW. KOHCTPYKTMBHAA ODNOYHAA reoMeTpua»
(ISO 10303-515:2000 «Industrial automation systems and integration — Product data representation and
exchange — Part 515: Application interpreted construct: Constructive solid geometry»). INpn npnmeHeHnn
HaCTOALWEero crtaHaapTa pekoMeHayeTca UCNOoNb30BaTb BMECTO CCbINMOYHbIX MeXAyHapOoaHbIX CTaHOAapTOB
COOTBETCTBYIOLLUME UM HAaLMOHaNbLHbIE cTaHaapTbl Poccunckon Peaepaumnmn, ceegeHmnsa 0 KOTOpPbIX NpuBeAeHb!
B AONONHUTENBLHOM MPUNOXeHU E

5 BBEAEH BINEPBbIE

NHppopmayus ob usaMeHeHUsX K HacmosuweMy cmaHoapmy nybnukyemcsi 8 eXXeeo00HO u3dasaeMoM
UHhopMayUOHHOM yKkazamerne «HauyuoHarnbHbele cmaHo0apmabi», a meKcm U3MeHeHUU U nonpasok — 8 exXxeMe-
CS4YHO U30asaeMbixX UHhopMaUUOHHbIX yKazamersx « HayuoHanbHele cmaHlapmely. B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosuwieao cmaHdapma coomsememesyruiee ysedoMreHue bydem onybnukoeaHo
8 e)XXeMeCSsHHO u3dasaeMoM UHGhoOpMayUoHHOM yKka3amene «HauuoHanbHblie cmaHdapmabl». Coomeemecmey-
rowas UHgopmayus, yeeloMreHue U meKkecmabl pasMewarmces makxe 8 UHhopMalUoOHHOU cucmeme obuez0o
no1b308aHuUs1 — Ha ogbuyuanbHoOM caume @edeparibHO20 a2eHmemea rno MmexHU4eCcKoMy peaynuposaHuro U
Memposoz2uu e cemu IHmepHem

© CraHpapTrnHpopm, 2007

HacTosawmm ctTaHaAapT He MOXET ObITb NONHOCTBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-
NPOCTPaHEH B Ka4eCcTBe 0hnLMAnNbHOro n3naHna 6es paspelueHns PeanepanbHOro areHTCTBa N0 TEXHNYECKO-
MY PErynmpoBaHuio N METPONOrmm
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BBeaoeHue

CrtaHaapTbl koMAnekca NMCO 10303 pacnpocTpaHalTCca Ha KOMNbIOTEPHOE NpeacTtaBneHne NHopma-
Linn 00 n3pgenunax n obMeH AaHHbIMKW 00 n3penuax. x uenbio apnaeTca obecnedeHne HENTPaANbHOrO MEXaHN3-
Ma, CNOCODHOro ONUCLIBaATL N3AENNA HA BCEM MPOTAXKEHUN NX )KU3HEHHOrO LIMKNAa. TOT MEXaHU3M NPUMEHUM
He TONbKO ANA HEUTPanNbHOro 0OMeHa hannamm, HO ABNAETCA TakKXXe OCHOBOW ANA peanu3aunmn n COBMECTHOro
OOCTyna K 6a3zamM AaHHbIX 00 N3aennax n opraHmsaunmn apxXmBUPOBaHKUS.

CrtanpapTtbl koMmnnekca MCO 10303 npeacrtaBnaoT cobon Habop OTAENbHO N3AaBaEMbIX CTaHAAPTOB
(4acTten). CTaHaapThl A3HHOINO KOMMNEKca OTHOCATCA K OAHOW M3 cneayiowwmnx TeMaTu4ecknx rpynn: Metoabl
ONNCaAHNA, UHTENPUPOBAHHLIE PecypChl, NPUKNaAHbIE UHTEPNPETNPOBAHHLIE KOHCTPYKLUUW, NPUKNaAaHbIE MPO-
TOKONbI, KOMMNEKTbl aOCTPaKTHbIX TECTOB, METOAbl peannu3aunn n aTTecTaunoHHOe TeCcTupoBaHme. [ pynnbl
CTaHpapToB AaHHOro komnnekca onncaHbl B MCO 10303-1. HacTtoawmm ctaHgapT BXOAUT B rpynny npuknaa-
HbIX MHTEPNPETUPOBAHHbLIX KOHCTPYKLUWMN.

[TpuknagHaa nHtTepnpeTnpoBaHHaa KOHCTPYKUKMA (ITUK) obecnevmnBaeT NOrnveckyo rpynnupoBKY NMHTEP-
NPETUPOBAHHLIX KOHCTPYKUMN, NOAAEPXKMBAIOLWNX KOHKPETHYI0 (PYHKUMOHANbHOCTL ANA UCNONb30OBaHUA
OaHHbIX 00 U3aenun B Pa3HOODpPa3HbIX NPUKNAAHbLIX KOHTEKCcTax. MHTepnpeTupoBaHHaAA KOHCTPYKLUMA npea-
cTaBnaeT coOOWN ODbLIYHYIO MHTEPNPETALNIO UHTErPUPOBAHHbLIX PecypcoB, NOAAEPXKMBAOLWYIO TpeboBaHUA
COBMECTHOro UCnonb3oBaHnAa MHopMaLnm NpUKNaaHbLIMM NPOTOKONAMM.

HacTtoawumn ctaHaapT onpeaenaeT NPUKNaaHy MHTEPNPEeTUPOBaHHYIO KOHCTPYKLUUIO ANA COBMECTUMO-
O MHOXEeCTBa reOMeTpPUYECKNX N CTPYKTYPHLIX OO BEKTOB, onpeaenaioLmX KOHCTPYKTUBHYIO BNOYHYIO reOMeT-
puio (KbI'). 'eomeTpuyeckaa nHpopmauna BblipaxxaeTca NOCPeACTBOM 00BbEMHbLIX MOAENEN, 8 CTPYKTYPHASA
NHGPOPMaLNA — aUUKNN4eCcKnX rpadoos.

IV
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HAUWOHAINBbHBILU CTAHOAPT POCCUMUCKOWNW OSGOEOLEPALUNMN

Cucrembl aBTOMaTU3aLUMmM NpoU3BOACTBA U UX MHTErpauma
NMPEOCTABJIEHUE OJAHHbBIX Ob U3OEJTIMK U OBMEH 3TUMU JAHHBIMI
Hactb 515

[MpuknagHble MHTEPNPEeTUPOBaAHHbIE KOHCTPYKLMM.
KOHCTpyKTUBHaA 6N1o4yHanA reoMmeTpun

Industrial automation systems and integration. Product data representation and exchange.
Part 515. Application interpreted constructions. Constructive solid geometry

[lata BeegeHnna — 2007—09—01

1 O6nacTtb NpUMeHeHuUs

HacTtosawmn ctangapTt onpeaenseT MHTEPNPeTaLmio MHTENPUPOBAHHbIX PecypcoB, 0OecneunBaiolyo
COOTBETCTBME TPEOOBaHNAM K NpeacTaBneHmo hopMbl n3aenmsa ¢ UCNoNb3oBaHNEM KOHCTPYKTUBHOMN ONOYHON
reoMeTpun.

TpeboBaHNA HACTOALLErO CTaHAAPTA PACNPOCTPAHAKTCS Ha:

- TpEeXMepHble NPUMNUTUBI;

Mpumep — Cehepa, npaMou kpyabill KOHYC, NPAMOU KPYy2080U YUSTUHOP U MOpP OMHOCSIMCS K mpexmMep-
HbIM NpUMUMUEaM.

- perynsapusoBaHHble OyneBbl onepaunn — obbegnHeHne, NpeceyeHne N NCKNIYEeHne ¢ TpEXMEPHbIMI
NPUMUTUBAMMU, PA3HOOOPA3HbLIMU FPAHUYHBLIMK NPEACTABNEHNAMWN N APYIMMN OO BEMHBIMN TENAMW;

lMpumep — Pa3Hoob6pa3sHbie 06beMHbIe 2paHUYHbIe npedcmassieHusi, mena, noay4YyeHHbIie MemoooM JKcC-
mpy3uu 2paHeu u epauieHus epaHeld, o6 beMHble KONuu U nNoJsiynpocmpaHcmeeHHbie mesia OmHOCAMCH K Opyaum
06 BLeMHbLIM mesiamM.

- 00bekThl extruded_face solids nswept _face solids, 4ToObl onpeaenaTb HOBbIE NPOCTLIE POPMBI;
- byneBbl pe3ynbTaThl, NONY4YEHHbIE NOCNE NPUMEHEHNS ONEPATOPOB K OO BEMHBLIM TENAM.
TpeboBaHUA HACTOALLIErO CTaHAaPTa HE PACNPOCTPAHAKTCA HA:

- ABYMEPHbIE reoMeTpuveckne 06 bEKTDI;

- caMmonepeceKkaroLwyoca reoMeTpuio;

- OLLeHKY Moaenen KOHCTPYKTMBHOW DNOYHOW reoOMeTpun Ans co3gaHna Mmogenen rpaHMYHOro NpeacTas-
neHns.

2 HopmaTuUBHDbIE CCbINIKK

B HacToAlleM cTaHaapTe NCNONb30BaHbl CCbINKM HA cneayiolne MexayHapoaHble CTaHA3PThI:

MCO/M3IK 8824-1:2002 UHdopmaLunOHHble  TexHonormn. B3auMocBA3b  OTKPLITBIX  CUCTEM.
ADCTpaKTHaAa cMHTakcn4deckaa HoTauma sepenn ogmH (ACH.1). Hacte 1. Cneundomkauma OCHOBHOU HOTaLMN

MCO 10303-1:1994 CwuctemMbl aBTOMATM3ALIMK NPON3BOACTBA U NX MHTErpauuna. lNpeacrtasneHmne aak-
HbIX 00 n3aennnn odbMeH aTuMn AaHHbIMK. YacTb 1. ObLwme npeacTaBNneHNA N OCHOBONONAraLLne NPUHLNMAbI

MCO 10303-11:1994 Cwuctembl aBTOMATM3ALUN NPON3BOACTBA U X UHTerpauuns. lNpeacrasneHne aakx-
HbIX 00 n3gennn n obmeH aTumMun aaHHbiMK. Hactb 11. MeTtoabl onucanHmnsa. CnpaBovyHOE PYKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 Cwuctembl aBTOMATM3ALUN NPON3BOACTBA U X UHTerpauuns. lNpeacrasneHne aakx-
HbiX 00 n3pgenun n ooMeH 3TMMKn AaHHbIMK. Hactb 41. VNHTerpmpoBaHHble 0000LIEHHbIE pecypcbl. OCHOBSI
ONNCcaHuAa U NoAAEPXKKU nsaennun

U3paHue ohumumnanbHoe
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NMCO 10303-42:1994 Cucrtembl aBTOMATU3ALIMU NPOMN3BOACTBA U NX MHTErpaumns. [NpeacraBneHmne AaH-
HbIX 00 n3anenumn n obMeH 3TMMKM AaHHbIMK. YacTb 42. UHTerpmnpoBaHHblie 0600LLIEHHbIE pecypchl. [eoOMeTpun-
4yeCcKoe U TONONOorn4ecKkoe npeacraBneHne

NMCO 10303-43:1994 Cucrtembl aBTOMATUIALIMN NPOMN3BOACTBA U NX MHTErpaumns. [NpeacraBneHmne AaH-
HbIX 00 n3penumn n ooMeH aTnMn AaHHbIMN. Yactb 43. VIHTerpnpoBaHHbie 0000LIEHHbIE pecypcbl. CTPYKTYpPHLI
npencTaBNneHuUn

MCO 10303-202:1996 Cucrembl aBTOMaTtn3aumm Npon3BoACTBa N UX UHTerpaumnsa. lNpeacraeBneHne
NaHHbIX 06 n3aennn n ooMeH aTnmm aaHHbIMK. Yactb 202. NpuknaaHble NPOTOKONbI. ACCOLMATUBHbIE HepTe-
XU

NMCO 10303-511:2001 Cucrembl aBTOMaTn3aumm Npon3BoACTBa N UX UHTerpaumnsa. lNpeacraBneHmne
NaHHbIX 00 n3aennn n 0OOMeH 3TMMK AaHHbIMW. YacTb 511. TlpuknaaHble MHTEPNPETUPOBAHHLIE KOHCTPYKLIUN.
Tononorn4eckn orpaHN4eHHaa NOBEPXHOCTb

MCO 10303-512:1999 Cucrembl aBToOMaTtn3aumm Npon3BoaAcCTBa N X uUHTerpaumnsa. lNpeacraeBneHmne
NaHHbIX 00 N3aennn n 0OOMeH 3TUMMK AaHHbIMW. YacTb 512. TpuknaaHble MHTEPNPETUPOBaAHHbLIE KOHCTPYKLIUN.
daceTHOE rpaHNYHoOE NpeacTaBnNeHne

NCO 10303-514:1999 Cucrtembl aBTOMaTU3aLMM NPON3BOACTBA N UX MHTerpaumnsa. NpeacraBneHne
NaHHbIX 00 N3nennn n oOMeH 3aTMMK AaHHbIMW. YacTb 514. TprnknaaHble MHTEPNPETUPOBaAHHLIE KOHCTPYKLIUW.
PaclmnpeHHoe rpaHn4yHoe NpeacrtaBneHne

3 TepMuUHbLI, onpeaeneHnsa u CoKpalleHun

3.1 TepmuHbl, onpepaeneHHblie B UCO 10303-1

B HacToAweM cTaHaapTe NpUMeHeHbl cneayoLwne TEPMUHDI:
- npunoxeHue (application);

- NTpUKNaaHoun KoHTeKCT (application context);

- npuknagHoun npotokon; [l (application protocol; AP);

- MmeTOoA peanu3auunm (implementation method);

- MHTErpuMpoBaHHbLIN pecypc (integrated resource);

- MHTepnpeTaumna (interpretation);

- nzgenue (product);

- AaHHble 00 nagenuu (product data).

3.2 TepMmuH, onpeaeneHHbin B UCO 10303-202

B HacToALWEeM CTaHAapTE NPUMEHEH CneayoLWUN TEPMUH:

npuknagHaa wuHtepnpeTupoBaHHaa KoHcTpykuma, [1MK (application interpreted construct;
AlIC): Jlornyeckasa rpynnnpoBka MHTEPNPETNPYEMbIX KOHCTPYKUMW, KOTOpaa NoaaepKmBaeT onpeaeneHHyto
OYHKUMIO ANA NCNONL30BaHNA A3HHbIX 00 N34enNnn B KOHTEKCTaX Pas3nUYHbIX NPUNOXEHUN.

3.3 CokpalleHun

B HacTosLWweM cTaHaapTe NPUMEHEHO creaylollee CoKpalleHue:
KBIM (CSG) — KOHCTPYKTUBHAA ONOYHANA reoMeTpus.

4 CokpalleHHbIN NMUCTUHT Ha A3blke EXPRESS

B HacToAWweM pasaene onpeaeneHa EXPRESS-cxema, B KOTOPON NCNOMNb3YIOTCA 3NeMEHTbI UHTErpupo-
BaHHbIX PECYPCOB U COAePXKATCA TUMbI, KOHKPETU3aLNN OOBEKTOB U (PYHKLMN, OTHOCALLMNECA K HACTOALLIEMY
CTaHaapTy.

[TpumMedaHUne—BunHTEerpnpoBaHHbIX pecypcax AonyckaeTca cywecTBoBaHMe NnoaATUNOB U 3NEeMEHTOB CNNC-
KOB BblOOpa, He nMnopTUpoBaHHbIX B AaHHYIO [TK. Takme KOHCTPYKLUMN NCKNKYaT U3 Aepesa NoaTUNOB UNKU U3 CNNUCKA
BbIOOpa NocpeaAcTBOM NpaBun HeABHOro UHTepdenca, onpeaeneHHolx B MICO 10303-11. CCbiNKM Ha UCKNKYEHHbIE
KOHCTPYKLUUN HaxoaaTcs BHe obnactn npumeHeHna aaHHon MK, B HeKOTOpbIX cny4asax UCKNHYaKTCA BCE 3NEMEHTHI
cnucka ebibopa. Nockoneky NK npeaHasHavyeHbl ANA peann3alnm B KOHTEKCTE NPUKNaaHOro NPpoToKoNa, 3NeMeHTbl Cnuc-
Ka Bblbopa OyayT onpenenaTbca 006NacTbio NPUMEHEHNA NPUKNaAHOro NpoToKoNa.

EXPRESS-cneundukaums
*)

SCHEMA aic_csg;
2
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USE FROM aic_advanced brep; - 1SO 10303-514

USE FROM aic faceted brep; - 1SO 10303-512

USE FROM geometric_model _schema - 1S5S0 10303-42
(block,

boolean operand,
boolean operator,
boolean result,
box_domain,
boxed half space,
csg_primitive,
csg select,
csg_soliq,
extruded face solid,
half space solid,
revolved face solid,
right_angular_wedge,
right_circular_cone,
right_circular_cylinder,
solid replica,
sphere,
torus);
(*
[TpnmMmedaHne— Cxembl, CCbINKU Ha KOTOPbIE AaHbl BbiLLE, MOXXHO HAUTU B CNEAYIOLWNX cCTaHaapTax KOMNNek-
ca NCO 10303:

aic_advanced brep — NCO 10303-514;
aic_faceted brep — NCO 10303-512;
geometric model schema — NCO 10303-42.

4.1 OCHOBHbIE MOHATUA U AONYLLEHUNA

[1na He3aBUCMMOW peann3aumn B cxemax NpPUKNagHbiX NPOTOKONOB, B KOTOPbIX UCMONb3YETCA AaHHaSNA
[TUK, npeaHa3HaveH cneayiowmm OO BEKT:
- alC_CSsg

4.2 OnpepeneHune obbekTa csg_shape_representation cxembl aic_csg

Ob6bekT csg_shape_representation aBnaeTca TpexmepHbIM NOATUNOM 00bekTa shape_represen-
tation, npepcraBnaownm hopmy n3aenma ¢ UICNONbL30BaHUEM onepaunmn METOA0B KOHCTPYKTMBHON ONOYHON
reomeTpun. K 06beMHbIM 06BbEKTAM OTHOCATCA TPEXMEPHbIE NPUMUTUBDI, TENA C U30OTHYTbIMU FPaHAMM, NONYy-
NPOCTPAHCTBEHHbIE Tena, Tena ¢ ¢aceTHbiM rpPaHUYHbLIM npeacTaBneHneM (B COOTBETCTBUU C
NCO 10303-512) nnu pacumpeHHbIM rpaHnyHbIM npeactaeBneHuem (B cooteeTctenmn ¢ MCO 10303-514).

[MpumeyaH une— lMNpuknaaHon NpoTokon, ncnone3ywwun aaHnyo NMNK, pomkeH obecneunsaTh peannsaunio
obbekTa shape representation kak o6bekTa csg_shape_representation.

EXPRESS-cneundpunkaums
)
ENTITY csg_shape_representation
SUBTYPE OF (shape_representation);
WHERE

WR1: SELF.context of items\
geometric_representation context.coordinate _space_dimension = 3;

WR2: SIZEOF(QUERY (it <* SELF.items |
SIZEOF([AIC_CSG.CSG_SOLID',
'AIC_CSG.MAPPED ITEM','AIC_CSG.AXIS2_PLACEMENT_3D',
'AIC_CSG.SOLID REPLICA' 'AIC_CSG.REVOLVED_FACE_SOLID',
'AIC_CSG.EXTRUDED_FACE_SOLID'l* TYPEOKF(it)) <> 1)) = O;
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WR3: SIZEOF(QUERY (mi <* QUERY (it <* SELF.items |
'AIC_ CSG.MAPPED ITEM'IN TYPEOF(it)) |
NOT('AIC CSG.CSG SHAPE REPRESENTATION'IN
TYPEOF(mi\mapped_item.mapping_source.mapped_representation})))) = O;

WR4: SIZEOF(QUERY (sr <* QUERY (it <* SELF.items |
'AIC_CSG.SOLID REPLICA'IN TYPEOF(it)) |
SIZEOF(['AIC _CSG.CSG SOLID', 'AIC CSG.REVOLVED FACE SOLID',
'AIC_ CSG.EXTRUDED FACE SOLID'1*
TYPEOF(sn\solid replica.parent _solid)) = 0)) = 0;

WR5: SIZEOF(QUERY (it <* SELF.items |
NOT(AIC CSG.AXIS2 PLACEMENT 3D'IN TYPEOF(it)))) > O:

END ENTITY;
END SCHEMA,; -- aic_csg

(*
dopManbHbIe YTBEPKAEHUSA

WR1 — 3Ha4veHune napameTpa coordinate_space_dimension 00BbEKTA
geometric_representation_context ns csg_shape_representation 4O0NMXHO ObITb PABHO TPEM.

WR2 — anemeHTbl Item 13 csg_shape_representation nomxkHbl umeTb TUN ¢sg_solid, solid_replica,
mapped_item, revolved face solid, extruded face solid nnmaxis2_placement_3d.

WR3 — 06bekT mapping_source un3 nwboro mapped_item B HaAbOope dsnemeHTOB item w3
csg_shape_ representation nonxeH nmeto TN ¢csg_shape_representation.

WR4 — 00bekt parent_solid wn3 nwboro solid replica B Habope a3nemMeHTOB item w3
csg_shape_representation ponxeHumetb TN csg_solid, revolved face solidunuextruded face solid.

WRS — gormkeH ObITb NO KpanHeEW Mepe OAnH 3neMeHT B Habope 3neMeHToB item wm3
csg_shape_representation, TMNOM KOTOPOro He aBnaeTca axis2_placement_3d.

HedopmanbHble vTBe eHnS

IP1 — nobomn sk3emnnap oobvekTa solid_model, ucnonbayemMbin NPAMO NN KOCBEHHO, B KA4eCTBE One-
paHposfirst_operandunnmnsecond_operandobbekTaboolean_result anaonpeneneHna odbbekrtacsg_solid
n3 Habopa anemMeHTOB item B csg _shape_representation, ponxeH nmetb ™Mn extruded face solid,
revolved face solid, manifold_solid _brep nnun solid _replica. Ecnmn ero Tunom aensertcsa solid_replica, 10
nopoamBwnn  ero obbekt parent_solid ponmkeH wumetb TN csg_solid, extruded face solid,
revolved face_solid unn manifold_solid _brep.

IP2 — niobonaksemnnap oobekta manifold_solid_brep, ncnonbsayembint NpAaMo N KOCBEHHO, B Ka4eC-
TBE onepaHaos first_operand nnn second_operand o6vekTa boolean_result ona onpeaeneHna obbLEKTA
csg_solid ns csg_shape_representation, nonkeH cooTBeTCTBOBAaTL NMOO NpaBunam, onpeaeneHHbIM Ana
ero ucnonb3oBaHna B advanced_brep shape representation, nndo npasunam, onpeaeneHHbIM ANa ero
ncnonb3oeaHns B faceted brep _shape representation. B yactHoCcTH, Kaxkaasa rpaHb AOMKHa UMETbL NNBO
™n advanced_face, nnbo (B cnyyae faceted_brep) tnn face_surface, orpaHndyeHHbIN NOCPEACTBOM
poly loops ncobbektom plane, 3aaaHHbIM nocpeacTesomM face _geometry.
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[MpunoxeHune A
(obAa3aTtenbHoE)

CokpalleHHOoe HanMeHOBaHUe OO bekKTa

CokpalleHHoe HanMeHoBaHue o0beKkTa, YCTAHOBNEHHOrO B HACTOSILWLEM CTaHaapTe, npuBeaeHo B Tabnuue A.1.
TpeboBaHMA K UCNONBb30BAHUKD COKPaLlEHHbIX HAaUMEHOBaHUA coaepXaTcs B MeToAax peanu3auun, ONUCaHHLIX B
COOTBETCTBYKLMX cTaHaapTax komnnekca NCO 10303.

Tadbnunya A.1— CokpalweHHoe HanmeHoBaHNe 0ObeKTa

[MonHoe HauMeHOoBaHMe CokpallleHHOe HaUMEHOBaHUE

CSG_SHAPE_REPRESENTATION CSSHRP

[MpunoxeHne B
(obAasaTenbHoe)

Perncrpauma nHpopMaunoHHOro oo6bLeKTa

B.1 O603HaYeHue AOKYMEHTa
nna obecneveHna ogHo3Ha4YHOro 0603HavYeHna NHAPOPMALMOHHOIO 0ObEeKTa B OTKPbITON CUCTEME HACTOSALEMY
CTaHAapPTy NPUCBOEH cneayrwmnn naeHTndoukaTop odbekra:

{iso standard 10303 part(515) version(1) }

Cmbicn AaHHOro o6o3HaveHus yctaHosneH B NCO/M3K 8824-1 nonmncad B UCO 10303-1.
B.2 WaeHTudpukauma cxemoil
ns obecnevyeHnsa oagHO3Ha4YHOro 0603Ha4vYeHUs1 B OTKPbITON CUCTEME cXeMe aic ¢sg (CM. pa3aen 4) NnpucBoeH cne-

AVIOLWNN nAeHTUPUKaTop obbekTa:
{iso standard 10303 part(515) version(1) object(1) aic-csg(1) }

Cmbicn AaHHoro o6o3HaveHus yctadHosneH B NCO/M3K 8824-1 n onmncad B UCO 10303-1.

MpunoxeHue C
(cnpaBo4HoOe)

EXPRESS-G pnarpammbl

EXPRESS-G anarpammbl, npeactaBneHHble Ha pucyHkax C.1 — C.15, nonyyeHbl N3 COKpalleHHOro NUCTUHra,
npeAcTaBNEHHOro B pasaene 4, ¢ ncnonb3oBaHnem cneundpmnkaumnn nutepdenca ctadpapta MCO 10303-11. B anarpam-
Max ncnonb3oBaHa rpadundeckana Hotauna EXPRESS-G ana asbika EXPRESS. Onncanmne EXPRESS-G ycTaHoBNeHoO B
NCO 10303-11, npunoxeHune D.

[TpunmedaHune —BbibpaHHble TUnNbl curve on surface, founded item select, geometric set select,
measure value, reversible topology, reversible topology item, transformation, trimming select, vector or direction
MMMOPTUPYIOTCA B paclumpeHHbin NCTUHr MK B cooTBeTCTBUM C NpaBunamMun HessBHbIX MHTepdrencos no MCO 10303-11.
B HacTosIlWeM cTaHaapTe apyrne obbeKThbl He CCbINAKTCA Ha BblOpPaHHbIE TUMLI.
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T T LT T T . context type S

I O *representation_context

| identifier p—d

—————————— context_identifier

parametric
representation

T T context

*geometric P
representation

Cl___."“’" . __'_-_"I

context coordinate space dimension. _ _____ _ =
; —
® ) C
L_S_hape__l‘epre sentation | definitional I
representation

faceted _brep_
‘ shape representation

csg_shape —?
representation ( 1.9(6) )

advanced_brep
| shape representation

*mapped

i - 1. mapping source
ripresintatmn representation _map lf) PPIE_SOt
(INV)map usage S[1:7]

*mapping origin

items S[1.7] representation_item G mapped_item
__________ | Ol : '
| label ~ mapping target

———1" name —

A L S I e ek heees s s Sy SEaps . GEaae®

| topological _ ~ Lt e
representation_1tem 2.44
1 e geometric
representation item
founded item
11,58
connected face 10,50
set loop
1 _ 5,56
( 10,32 ) composite curve
7,30 ath segment
( face bound P | 5
7,51
- face
10,49 —
edge
: — 10,52
vertex

i
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3,43
placement

3,28
vector

—_— 4,48

geometric curve
representation_item 2,44(1)
11,54
solid model

Y,

. 12,36

(DER)dim boolean_result
N | surface

[ T T T T e e 1 | 12 ,4 1

dimension count
L e e e e e O _[ sphere
T

P [ e e e m— T S— T ——— — —

} ' geometric_set select
!

2,16 (10,12) 113120(3:15{

13,42
C
9

l
d
: torus
{_poimt -
13,38

| A right angular wedge

- *cartesian point

coordinates L[1:3] § Y right_circular_cone

2.2 (34,59, 1340 )
. _ 1(05 14) right circular cylinder
: length measure | - = o
———————— —O———] [ e e e e e e e ) 14,37 i |
, trimming_select | half space solid

7,31
face surface

ek
(S
R
\O

| plane angle

| measure .
10,33

vertex point

, plane length | 3,53
| measure | cartesian_trasformation operator

7,47

I e a - surface
| + measure value | ~——
3,25

direction

10,29
edge curve

r
-
|
l
l
l
|
|
|
|
|
|
l
L

10,57
poly loop
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axisl placement

aAxX18

o 00_ 00 0O
vector ® : *direction
orientation 000 G
*direction_ratios L[2:3] | | ||
*magnitude C 1)
(3.604.7) - T —— N
T !
| |
1 |
N o I : T
{ length_measure | : : (DER)u L{3:3] : axis3
““““““““““““ |y |
i ] I
axis] I : axis2 :
| |

2,2
cartestan point

location

| placement [
1

axis2 placement 3d

#(DER)p

rei———

3,43(2) )

3,19(7,11,13) ) |1 axis? placement |

ax1s2 placement 2d ‘I

(DER)p L[2:2]

L{3:3] ref direction

*ref direction,*axis

rr—=—=—"—==="7 . e
| vector or_direction I ( 34(11) D T

e e A . — v p— Y = v— —— —— ——

(3,53 (2,15) ) -

cartesian_
transformation operator
eyt e p—————————— - v

cartesian

transformation operator 3d

~ local_origin

l (DER)scl I

2,2
cartesian point

I
|
I
|
I
I
|
|
|
I

_—__O#

(a10an )
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'- ' ints 1.[2:7]
polyline
(2,5,6,7,10) 4,48 (2) !

@ () - E—— — 1 2:2 .
curve d bounded curve cartesian_point
0,27 5,45 5,46
~ surface_curve b_spline_curve compo 51te curve

4,5 (7,11)

___________ _I

length measure |

b o e e i o

1
P e — = radius :
{ positive_length_measure C circle C
G S — semi_axis | :
L sitive_length measure C ellipse C
- e -~ semi_axis_2

— u-—.—-' ———————————— ! Semi___aXiS
| positive_length measure 00— — hyperbola C

o o e e e -~ semi_imag_axis

| length measure C parabola ®
*focal dist
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self intersect
——0

5,46 (4) G composite curve O

(DER)n_segments
(DER)close_d__cur_ge

I 5,56 (1)

*segments L [1:7] ' .
composite curve
| t
(INV)using curves B[1:?] ‘ A

same Sense _I
O

transition
22 w
cartesian point - O
transition code | |

| composite_curve_
(DER)basis on_surface
surface S [0:2] .

7,17
surface

® ' | 2,2 = ——g———————— -1
dogree © [comm_poims. b ple e o |
] list L[2:7] ?
(DER)control points | curve form
A[O:upper index -
closed on_control points] (DER)upper_index
curve b spline curve on_control points
R -

S—— ' .
self intersect

*weigh 2:7
QO  rational b spline curve weights data L12:7] O

(DER)weights A[0:upper index on control points]
— ——0

C bezi
_ czier_curve | *knot multiplicities L[2:7]

: — *knots L[2:7] ——————-———- -
b_spline_curve_ ~ ots L{2:7] -d parameter value |

C with knots — e e ]

- —L knot spec |— o %-y-lgg-;—i

Q uniform curve — O

(DER)upper index on knots
d quasi_uniform curve '

PucyHok C.5 — PacwmpeHHblit nuctuHr MK B oopmate EXPRESS-G (anarpamma 5 us 15)
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7 Carve on surface 020 (1)

e g TS SRS S — AR B el

O C
0,3 C pcurve
composite curve
on_surface
basis
surface |

% |
curve 3d 4,18
curve
*associated _
S
]
' ¢ pcurve or surface 7,17
L e e e surface

geometry L|1:2]
*master_representation | preferred surface
| curve representation

| (DER)basis surface S[1:2] 7.17 ” *reference to curve
- surface
1,9
definitional representation

PucyHok C.6 — Pacwumpennbii nuctnir MUK B popmate EXPRESS-G (anarpamma 6 us 15)
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7,21 (10,11)

C face

*bounds S[1:7]

o o
1 . *face element
T same 7,51 (1)
T face surface [ Q onented face
1 orientation | (DER)(RT)bounds S[1:7] —
L . . 7,30 (1)
orientation
7.31 (2)
@
8 o
E— bound face bound
L

10,20
loop

7,17 (2,5.6,14)

face geometry L

8,34
elementary_surface 1

.

C surface o

face outer bound ]

9,55 )
bounded surface

- @
swept_curve
swept_surface = 4,18
— curve
1
o _C
surface_of linear_ surface of revolution
extrusion

extrusion axis

|

axis_position

3,6
vector

3,19
axis] placement

(DER)axis line

PucyHok C.7 — PacwmpeHHbin nuctunr MK B dopmate EXPRESS-G (anarpamma 7 u3 15)
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( 834(7) )
3.1 position JL

axis2 placement 3d clementary surface

1
C Q) C C o NN
‘ conical surface cylindrical surface plane spherical surface _l I toroidal surface
N H ’ IO I— , S S S— " ———— -
| radius radius
|
| ————— O e - AU © T —— ———— |
| positive length measure | | positive length measure :
*radius
T —
— ————Q length measure |
b e ot S e e m— ammS M p— v — o

sem1_angle fm—m——— e —— — ——— ~ e e e e e e e -
— -0 plane_angle measure | |
b e e e s e e e e e —————

minor radius l
rFreeesEe e T T T A e m— 1
: positive_length measure ©

L e e Tl sl e peey PN A ks e Saeess TEEEE RS kA besles S

degenerate toroidal
surface

T

select outer
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9,55 (7) Q bounded surface

— 0 u__de grec

79 control points_list L [2:7] L[2:?] O u closed

cartesian_point

Y v _closed
surface_form ~ self interect

. l —i @
bfspluée__ E b_spline_surface ~
S B (DER)u_upper
(DER)control points

A]O:u upper] AJO:v_upper O (DER)v_upper
2,2
L ® ® A
b spline surface bezier_surface

uniform_surface rational b_spline
surface

quasi_umform surface

with_knots

*u_multiplicities L[2:7]

C o
*v_multiplicities L{2:7] *weights data L[2:7] L[2:7]
C
(DER)weights A[0:u_upper] A[0:v_upper]

*u_knots L[2:7] —=———————=—~— -
——— —— ~ O parameter value

*v knots L[2:?] |(————————eo—— -

knot_spec

(DER)knot u upper
__..__.___._____O

(DER)knot v _upper
!___._.___..____O
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| 1 reversible_topology |
R 7 7
__________ ——— e
i list of reversible Ib ] | set of reversible | < face_bound
| topology_item | | topology_item |
i I A I 7,21
| —————— O - ( face )
L[0:?] | + reversible | S5[0:7]

. : s e 1 1 24
______.Q 4 . D e
| topology item | ( closeci__shell )
10,33 (2) 1123
( Open:shell

Lvertex _point [ ' vertex 0
B ~ | o C
vertex | |
geometry - 10292) ) *edge '
10,52 (1) element
1
_ edge_
716 geometry ®
point | edge curve oriented edge |
(J
O same I
10,50 (1) "/ . | I
(DER)(RT)edge start,(RT)edge end -
( 1020(7) ) orientation O
é) — — — | vert.e_;_loop __l (DER)(RT)
\ IDOP 1001)__‘13113)( i @ edge_ﬁst
1 orientation L[1:?]U

oriented path

*path | edge list
element | L[1:7]U

poly_loo-p___':)——{ 10.57 (2) edge loop C p;th
polygon L[3:?]U —l_

(DER)ne

( 2.2 >
cartesian point 60,32 (1) )
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cis faced S[1:7]
721
11,24 (10) o ace

11,23 (10
11,58 (1) £
1

= 0 DER)(RT
closed shell G  open_shell <(:fs fa)cfed S)[l_f?]
[ C C C | - o
*open shell
e element
1 shell
C C

. ' Or1 lon ' ' :
I oriented closed shell l__gent E oriendation oriented open_shell

voids S[1:7]]

‘ brep with voids [ G faceted brep
oufter

PP S . ﬁ

solid model P 11.54 (2) manifold solid brep
W U

C
1

® ® ®
tree_root

| ¥ t solid _ — . ,
par solid_replica csg_solid swept_face solid
( 11.22 (12) ) transformation
: expression *swept face

g seleot ] .
3,10 TTTTTT T TS face surface
cartesian transformation .

|
1

operator 3d
C '
extruded face solid revolved face solid
*extruded direction depth axis angle | (DER)axis line

34 ) e Tength :ﬁe;slu;; T | T plane. angie measure ! |
direction l....E._.._.._____—--_: ______ ] L_I?___:__E_:____..__J

4,5
axis]l placement line
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o -E:s_g:;eTeEt_ __;l———————d Ecsg _primitive :

| positive_length measure |

— P il I
boolean_reslt | '
— 2,16 centre
(12,36 (2) |
opertor 1241 @) —_sphere_F
____________ - |

Q boolean operator |

| e e L 12,35 (2) d  block F

first operand

f e E e e e ——
G . boolean operand |
. |
second "~ —————"
operand _ '
3.1 position
' axis2 placement 3d
11,22 |
solid model r e e - X

!
half_spece._solid positive_length measure o |
| csg_primitive b— | positive_length_measure | £ '
13,12
right angular wedge
13,15
torus

| 13,13
right circular cone

13,14
right__cucufar_cylinder
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13,42 (2) 13,14 (12) 13,40 (2)

o
torus C ' -
right circular cylinder [C
position 3.19
position 3.19 axis] placement
' axisl placement
height e e e e -
“major_ ———_posiive_Tength easure
radius o -
q_ posttive_lenglh_measure | I radius — _________________
*minor J positive Iength measure |
] 1adiuS & it o Temoth vemciire - | e T |

d positive length measure |

l l
L I I N g R T T T TR T S S—
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position 3.1 position —"5-1
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*

———————————————— - X By
C! positive length measure : d positive length measure :
*radius | ————————— - y o e o e — -
———————q length measure jl d positive length measure |
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L length_ measure |

________ ——d
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14,11 (12) 14,37 (2)

@
half space solid
@

boxed half space base_surface 7,17
' R surface

enclosure

box domain

corner 2.2
) cartesian_point

F_H__—_“—__—'—H_““ﬁ

—0
agreement flag

PucyHok C.14 — PaclumpeHrHbiin nuctuHr NYVK B dpopmate EXPRESS-G (anarpamma 14 ns 15)
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[MpunoxeHue D
(cnpaBo4HOE)

MalWnHHO-MHTEpNpPEeTUPYEMbIE NMUCTUHIN

B naHHOM NpunoXeHnn npueeaeHbl CChINKU Ha CalTbl, Ha KOTOPbLIX HaxoaAaTCca NUCTUHINM HaMMeHOBaHUN 0O BHLEKTOB
Ha A3blke EXPRESS 1 cooTBETCTBYHLWNX COKpaLLEHHBIX HAMMEHOBAHNIN, YCTAHOBNEHHbIX B HACTOALWIEM cTaHaapTe. Ha
3TUX e canTax HaxoaaTca NIMCTUHIN Bcex EXPRESS-cxeMm, ycTaHOBNEHHLIX B HACTOALWEM CTaHaapTe 6e3 KOMMeHTapueB
N APYroro NnOACHAKLWEro TekcTa. 3T NINCTUHIN AOCTYMNHbI B MALWMHHO-UHTEpNpeTupyemon oopme n MoryT ObiTb NONYYEHb
no cneayvowmnm agpecam URL.:

CokpalleHHble HanmeHoBaHUA: http://www.mel.nist.gov/div826/subject/apde/snr/

EXPRESS: http://www.mel.nist.gov/step/parts/part515/is/

[Tpn HEBO3MOXHOCTU AOCTYNA K 3TUM CauTaM, HeoHBXxoanmo obpaTUTLCA B LleHTPpanbHbIN cekpeTapmnaTt MCO nnn
HenocpeacTeeHHO B cekpeTapuat NCO TK184/TTK4 no aapecy 3NekTPOHHOW NoYThl: scdsec@cme.nist.gov.

[MpumMmeyaHune—VHbopMaumsa, npeacTaBneHHas B MallMHHO-MHTEPNPEeTUPOBAHHOM BWUAE Ha YKa3aHHbIX
Bbille URL, aBnseTca cnpaBodHon. O6s3aTenbHbIM ABNAETCA TEKCT HACTOSALLIEro cTaHaapTa.
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MpunoxeHune E
(cnpaBo4YHOe)

CBeaeHNA 0 COOTBETCTBUM HaUMOHANbHbLIX CTaHAAPTOB
Poccunckon ®epgepauunm CCbifmoOYHbIM MeXAYHaApPOAHbLIM CTaHAapTaMm

Tadnuua E.1

Ob0o3HaYeHUe CCbINTOYHOro

O603Ha4YeHne 1 HauMeHOBaHWe COOTBETCTBYIOLLErO HaLMOHaNbHOro cTaHaapTa
MEXAyHapoaHoro ctaHgapTa

NMCO/M3K 8824-1.2002 [OCT P NCO/M3K 8824-1—2001 NHdopmaunoHHaa TexHonorusa. ABCTpakTHas
CUHTaKcmn4yeckas HoTaumsa sepcun oauH (ACH.1). Yactb 1. Cneundumkaumsa oCHOB-

HOW HOTaL UK

MCO 10303-1:1994 [OCT P NCO 10303-1—99 CucTtembl aBTOMaTU3aLUN NPOU3BOACTBA U UX UHTEr-
paunsa. [peactaBneHne pAaHHbIX 00 wu3genun M obMeH 3TUMMU  AaHHBIMM.
YacTtb 1. OBwme npeacTaBneHnsa n ocCHoeononarawwmue npuHLmno!

MCO 10303-11:1994 [OCT P NCO 10303-11—2000 Cuctembl aBTOMaTU3ALIMM NPON3BOACTBA U UX NH-
Terpaynsa. [peacraBneHmne AaHHbIX 00 mn3pgennnm n oOMeH 3TUMU AaHHLIMMW.

YacTtb 11. MeToabl onncaHna. CnpaBovHoe pyKoBOACTBO NO A3blky EXPRESS

NCO 10303-41:1994 [OCT P NCO 10303-41—99 Cucrembl aBTOMaTU3aALMN NPOU3BOACTBA N UX UHTEr-
pauma. [lpeactaBneHne AaHHbIX 006 usgenumn M obMeH 3TUMU  AaHHBIMM.
Yactb 41. VHTerpupoBaHHble 0600 eHHbIe pecypcbl. OCHOBbLI ONUCaHUA U NoA-

AepXKn n3pennin

MCO 10303-42:1994 iy

MCO 10303-43:1994 [OCT P UNCO 10303-43—2002 Cuctembl aBTOMaTU3aL MM Npon3BoaCTBa N UX UH-
Terpaynsa. [peacraBneHmne AaHHbIX 00 mn3pgennnm n oOMeH 3TUMU AaHHLIMMW.

YacTb 43. VIHTerpmpoBaHHble 00606LeHHble pecypchl. CTPYKTYPbI NpeACTaBNEeHNN

MCO 10303-202:1996 *

MCO 10303-511: 2001 [OCT P NCO 10303-511—2006 Cuctembl aBToMaTu3aLmn NpomsBoacTBa U UX
nHTerpaunsa. lNpeactaeneHne aaHHbIX 00 m3pgenun n odmMeH 3TUMU AaHHBIMMW.
YacTe 511. lpuknagHble wHTEpNpeTUPOBaHHbIE KOHCTPYKUMW. TONONorn4ecku

OrpaHN4eHHaA NOBEPXHOCTb

MCO 10303-512:1999 *

MCO 10303-514:1999 ¥

* COOTBETCTBYIOLLUIA HALMOHanNbHbINA cTaHaapT oTcyTcTBYeT. [10 ero yTBepxaeHus pekomeHayeTcss CNonb3oBaTh
nepeBo Ha PYCCKUI A3bIK JaHHOro MeXAyHapoaHoro ctaHaapta. [Nepesoa AaHHOro MeXayHapoaHOro ctaHaapTa Ha-
xoauTcsa B PeaepanbHOM MHPOPMALMOHHOM hoHAE TEXHUYECKUX pernaMmeHToB U CTaHAapTOB.
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FrOCT P UCO 10303-515—2007

YOK 656.072:681.3:006.354 OKC 25.040.40 [187 OKCTY 4002

KnioyeBble cnoBa: aBTOMaTM3auMsa NPOM3BOACTBA, CPeacTBa aBTOMATU3aLUMN, MHTErpPaLmnsa CMCTEM aBTOMa-
TU3aumn, NPOMbILLNEHHbIE N3AeNUsa, AaHHble, NpeacTaBneHne AaHHbIX, OOMeH AaHHbIMMK, NPUKNaOHbIE KO-
HCTPYKLMWN, KOHCTPYKTUBHAA ONoYHasa reoMeTpus
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Pepaktop B.H. Konbicos
TexHn4eckuin pegaktop H.C. MNpuwaHosa
KoppekTop 1./. KOHOHEHKO
KomnbloTepHas sepctka A.H. 3onomapesol
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