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Mpeaucnosne

Lienu v npuHumnel ctanaapTusauum B Poccuiickoi @eaepaummn yctaHosneHbl PegepanbHbIM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-d3 «O TeXHUYECKOM perynMpoBaHuny, a npasuna NpUMeHeHns HauMoHanbHbIX
ctaHgaptoB Poccuickon ®eaepauym — FOCT P 1.0—2004 «CraHpapTusauus B Poccuitickon denepaumum.
OCHOBHble NONOXEHUA»

CBeaeHun o ctaHpa pTe

1 NOArOTOBNEH NocyaapcTBeHHBIM Hay4HBIM yUpexaeHueMm «LleHTpanbHbIn Hay4Ho-uccnegosaTenb-
CKMA W OMBbITHO-KOHCTPYKTOPCKUA WHCTUTYT POBOTOTEXHUKM W TEeXHUYECKOW KnbepHeTUkn» Ha ocHoBe
cob6CTBEHHOrO ayTeHTUMHOrO NepesoAa CTaHAapTa, ykazaHHOro B NyHkTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHgapTusauun TK 459 «MHdopmMaumoHHan nogaepkka xmns-
HEHHOro uMKna nusaenniny

3 YTBEP>XOEH VW BBEAEH B AENCTBUE Mpukasom GeaepansHOro areHTCTBa nNo TeXHUYECKoMy pery-
NMPOBaHNIO U MeTponorin oT 27 aekabps 2006 r. Ne 492-ct

4 HacTroswwmi ctaHgapT uaeHTudeH MexayHapoaHoMy ctaHaapty MCO 10303-510:2000 «Cuctemel
aBTOMaTU3aLMM MPON3BOACTBA N UX NHTerpaums. MpeacTaeneHne gaHHLIX 06 ngennm n o6MeH aTUMU aHHbI-
mn. Yactb 510. TMpuknagHble MHTepnpeTUPOBaHHbIE KOHCTPYKLUMK. MeomMeTprUYeckn orpaHuYeHHoe KapkacHoe
npeactasnexne dopmbl» (ISO 10303-510:2000 «Industrial automation systems and integration — Product
data representation and exchange — Part 510: Application interpreted construct: Geometrically bounded
wireframe»). MNpu NpuUMeHeHUN HacTosILLero cTaHaapTa PEKOMeHAYeTCA UCMOoNb30BaTb BMECTO CChINIOYHbIX
MeXAyHapOoAHbIX CTaHAapTOB COOTBETCTBYIOWMNE UM HauuoHanbHble cTaHAapTel Poccuitckon depepauuu,
CcBeeHu1s 0 KOTOPbIX MPUBeAEHbI B 4ONOMHUTENbHOM NpunoxeHun E

5 BBE[AEH BMNEPBbIE

UHbopmayusi 06 USMEHEHUSIX K HacmosiwemMy cmarHOGapmy nybrukyemcs e exe200HO u3dasaeMoM
UHhopMaUUOHHOM ykasamere «HalyuoHanbHbie cmaHdapmbl», @ MeKCM USMEeHEHUU U r1oMpagoK — & eXXxeme-
CAYHO U30asaeMbix UHGOPMaUUOHHLIX yKazamersix « HayuoHaneHeie cmaHdapmei». B criydae nepecmompa
(3aMeHbl) unu ommeHsbi Hacmosilezo cmaHdapma coomeememesyrolee yeedomieHue 6ydem onybrnukosaHo
8 eXXeMECSIYHO U30asaeMoM UHGOpMaUUOHHOM yKkasamere «HayuoHarnsHelie cmaHOapmely. Coomeememey-
rowast UHghopMauusi, yeeGoMIeHuUe U MeKCMeI pasMeujaromcesi makxe 8 UHghopMayuoHHoU cucmeme obuezo
ronb308aHusi — Ha oghuyuansHoM catime ®edepanbHo20 aceHmMemeaa 1o MeXHUYECKOMY peaynuposaHuUo u
memporioauu 8 cemu IHmepHem

© CraHgapTtuHgopm, 2007

HacTosawumn ctaHaapT He MoXeT GbITb NONMHOCTLIO UM YaCTUYHO BOCNpounsBedeH, TUpaXnposaH 1 pac-
npocTpaHeH B KadecTBe ouumanbHoro usgaHnsi 6es paspeLueHns PegeparbHOro areHTCTBa Mo TEXHUYECKO-
My perynmposaHunio M MeTponormm
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BBegeHune

CranaapTtel komnnekca UCO 10303 pacnpocTpaHatoTcsl Ha KOMNbOTEPHOE NpeAcTaBneHne nHpopma-
unn 06 M3genusax u obmeH aaHHbBIMK 06 nsgenuax. Ux uenoto aBnseTcs obecneveHne HeMTpPanbHOro MexaHu3-
Ma, CnocobHOro onUckIBaTb U3AENUSA Ha BCEM NPOTKEHUN UX KUSHEHHOTO LMKNa. OTOT MexaHU3m NpuMeHnm
He TOMbKO AN HeWTpanbHoro obMeHa dainamm, Ho ABNAETCS Takke OCHOBOM ANsl peanysaLu U COBMECTHOro
JocTtyna k 6azamM AaHHbIX 06 M3genusix U opraHu3aLm apXMBUPOBaHNS.

CrangapTel koMmnnekca UCO 10303 npeacrasnsatoT coboit Habop oTAeNbHO M3AaBaeMblX CTaHAapTOB
(4acTeir). CTaHOQapTbl 4AHHOTO KOMIIIEKCa OTHOCATCA K OQHON U3 Creayownx TeMaTuieckux rpynn: Metoasbl
ONUCaHUsl, UHTErPUPOBaHHBLIE PECYPCHI, NPUKIaAHbIE UHTEPNPETUPOBaHHbIE KOHCTPYKLIMW, MPUKNaaHble Npo-
TOKOJSIbI, KOMNSIeKTbl aBCTPaKTHLIX TECTOB, METOABI peanu3aLuum 1 atTecTaunoHHoe TecTupoBaHue. Mpynnbl
CTaHaapToB AaHHoro komnnekca onucadbl B UCO 10303-1. HacToawmin ctaHaapT BXoguUT B rpynny npuknaa-
HbIX MHTEPNPETUPOBAHHBIX KOHCTPYKLWIA.

MpuknagHaa uHTepnpeTupoBaHHas koHCTpykuus (MUK) obecneunsaeTt nornyeckyto rpynnupoBKy UHTEp-
NpeTUPOBAHHbBIX KOHCTPYKLUWA, NOAAE PXKUBAIOLLMX KOHKPETHYIO (OYHKLMOHANBbHOCTD A4NA UCMOMNb30BaHUA AaH-
Helx 06 wn3genun B pasHoOOpasHbIX MPUKIagHbIX KOHTEKcTax. WMHTepnpeTupoBaHHas KOHCTPYKUUA
npeactasnaeT cobol 06bl4HY0 UHTEpNpeTaLmMio MHTErpPUPOBaHHbLIX PECYpPCOoB, NoaaepxusatoLLyto Tpebosa-
HUS1 COBMECTHOTO NCNONb30BaHNs MHGOpMaLLMA NPUKITaaHBIMUA NPOTOKONaMU.

Hactosawun ctaHpapT onpeaensieT NpuknagHyto UHTeprnpeTUpOBaHHY KOHCTPYKUMIO AN onucaHust
reomeTpuyeckoin opmbl NOCPEACTBOM reoMeTpUHeckU OrpaHUYeHHOro KapkacHoro npeacrtaeneHusa. OHa
COIePXUT reoMeTpudeckne obbekTbl Ans onpegeneHua anemMeHTapHbIX U CAOXKHBIX OfPaHU4eHHBbIX NTMHUA.
KOHCTPYKLMA He coaepXuT onpeaeneHns reoMmeTpuiecknx NoBepXHOCTEN UMW TOMONOrMYECKON CBA3HOCTU
reomeTpuun.
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HAUUWOHANbHBLIA CTAHOAPT POCCUUCKOWNW OSGEONEPALUUM

Cucremsl aBToMaTtusauum npouzBoacTBa U UX UHTerpauuna
NPEOCTABIEHUE JAHHbIX OB U3OENUA U OBMEH 3TUMU AAHHLIMU

YacTtb 510
MpuknagHble UHTepNpeTUpoBaHHbIe KOHCTPYKLUMUW.
FeomeTpuyecku orpaHuHeHHOE KapkacHoe npegcraBneHue ¢hopmbl

Industrial automation systems and integration. Product data representation and exchange.
Part 510. Application interpreted constructions. Geometrically bounded wireframe

OaTta sBeaeHns — 2007—07—01

1 O6nacTb NpMMeHeHusA

HacTroswmin ctaHaapT onpeaensieT MHTepnpeTaunio MHTErPUPOBaHHBLIX pecypcoB, oGecneunBaroLLyto
cooTBeTCTBME TpeboBaHUAM K NpeAcTaBNeHUo (hopMbl U30ENUS C UCTIONb30BaHNEM reOMETpPUYECKN OrpaHu-
YeHHbIX KapKacHbIX MoAenen.

O6nacTb NPUMEHEHUs HACTOSALLEro CTaHaapTa pacnpocTpaHsaeTcs Ha:

- FTeOMEeTPUIo TOYEK N NTMHUIA B TPEXMEPHOM AeKapTOBOM NMPOCTPaHCTBE;

- UCMONb30BaHNe KapKacHOW reoMeTpruy 4N npegcrasneHus opmel;

- covyeTaHue npeacTasneHui ansa hopmMupoBaHna oobeanHeHUsA NpeacTaBNeHnin.

O6nacTb NPUMEHEH s HACTOSLLEro cTaHAapTa He pacnpocTpaHsaeTcs Ha:

- FeOMEeTPUIo NOBEPXHOCTH;

- TONONOMMYECKyIo CBAAHOCTb FreoMeTpun;

- onpeaenexHnst Usgesnun.

2 HopmaTuBHbIe CChINKU

B HacTosilemM cTaHgapTe MCNornb30BaHbl CChINIKA Ha cneayowmne MexayHapoaHble cTaHaAapThl:

NCO/M3K 8824-1:1995 UNHdbopmaumoHHble  TexHomnorun.  OTKpbiTas  B3aUMOCBS3b  CUCTEM.
AbBcTpakTHas cuHTakcudeckasa Hotaumsa OguH (ASN.1). YacTtb 1. Cneuundukaums 6asoBoit HoTauum

MCO 10303-1:1994 Cuctembl aBTOMaTM3aLMM NPON3BoOACTBA N UX UHTerpaums. NpeacTtasneHne aaH-
HbIX 06 n3aenun nobmeH aTuMm AaHHbIMK. Yactb 1. O6LWmMe npeacTaBNeHUs U ocHOBOMoaratoLme NpUHLAbI

MCO 10303-11:1994 CucteMbl aBTOMaTMU3aLIMM NPON3BOACTBA U UX UHTerpauus. NMpeacrasneHne aax-
HbIX 06 n3genun n obmeH atTumm aaHHbIMK. HYacte 11. MeTogbl onucaHua. CnpaBoYHOE PYKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 CucteMbl aBTOMaTMU3aLIMM NPON3BOACTBA U UX UHTerpauus. NMpeacrasneHne gaH-
HbIX 06 M3genuM n obmeH aTumn AaHHbiMK. YacTb 41. UHTerpuposaHHble 0606LeHHble pecypcbl. OCHOBbI
onuncaHusa 1 noaaepXkkM nsaenuin

MCO 10303-42:1994 CuctemMbl aBTOMaTU3aLIMM MPOU3IBOACTBA U UX UHTerpaums. NpeacrasneHue aaH-
HbIX 06 U3aenun u o6MeH 3TMMK AaHHbIMK. YacTb 42. MHTerpupoBaHHble 0606LeHHble pecypchl. FeomeTpu-
yeckoe 1 Tononorudeckoe npeacrasneHne

MCO 10303-43:1994 Cuctembl aBTOMaTU3aLIMM MPOU3BOACTBA U UX UHTerpaums. NpeacrtasneHue aaH-
HbIX 06 13aenumM u obmMeH aTUMK AdaHHbIMK. YacTb 43. NHTerpupoBaHHble 06061eHHbe pecypcbl. CTPYKTYpbI
npeacTaBneHuin

MCO 10303-202:1996 Cuctembl aBTOMaTU3aLMM NpousBoacTea U ux uHTerpaums. MpeacrasneHne
AaHHbIX 06 n3genun n obmeH aTumn gaHHbiMK. YacTtb 202. MpuknagHble NpoToKoNMbl. AccounaTuBHbIE YepTe-
X

WU3panne opmymnansHoe



roCT P UCO 10303-510—2006

3 TepMuHbI M onpeaeneHus

3.1 TepmuHbl, onpegeneHHbie B UCO 103031

B HacTosAwWweM cTaHaapTe NpuMeHeHbl cneayowme TepMUHBIL:
- npunoxeHue (application);

- NpUKnNapHon KoHTeKeT (application context);

- npuknagHon npotokon; Ml (application protocol; AP);

- MeToAa peanusauuu (implementation method);

- UHTerpupoBaHHbIA pecypc (integrated resource);

- UHTepnpeTauus (interpretation);

- MoAaenb (model);

- uspgenue (product);

- AaHHble 06 usgenuu (product data).

3.2 TepmuH, onpegeneHHbii B UCO 10303-202

B HacTosweM cTaHAapTe NPUMeHeH CrieayoLWwnii TEPMUH:

- NpuknagHaa UHTepnpeTupoBaHHaa KoHeTpykuuaA; MUK (application interpreted construct; AIC).

4 CokpalleHHbIN NMCTUHT Ha A3bike EXPRESS

B HacTosiwem pazgene onpedeneHa EXPRESS-cxeMa, B KOTOPON UCNOSb3YIOTCA 3NeMeHTbl UHTerpupo-
BaHHbIX PECYPCOB U coAepKaTcs TUMbl, KOHKPETU3aLMM 06BEKTOB U hYHKUMKU, OTHOCALLMECH K HacTosILLIeMY
cTaHgapTy.

[MTpunmeyaHwne— BunHTerpnpoBaHHbIX pecypcax 4OMycKaeTcsl CyLeCcTBOBaHWE NOATUIOB U 3NTIEMEHTOB CNUC-
KOB BblGopa, He MMNOPTUPOBaHHbLIX B AaHHYyto MK, Takne KOHCTPYKLMM UCKITIoHaloT U3 gepesa NogTUNOB UnNu U3 cnucka
BblibOpa MocpeacTBOM NpaBun HESIBHOrO MHTepderica, onpeaeneHHbix B MCO 10303-11. CcbiNkn HaA UCKMIOYEHHbIe
KOHCTPYKLMM HaxoasTcs BHe obnactv npumeHeHusi aaHHon MAK. B HEKOTOPBIX CNy4asx UCKITIOUAOTCA BCE 3NEMEHTbI
cnucka Beibopa. Mockonbky MK npegHasHaveHb! 4ns peanm3aunm B KOHTEKCTE NPUKNAAHOIO NPOTOKONa, 3reMeHTbI Crnc-
Ka BblGopa 6yayT onpegensTbest 06n1acTbio NPUMEHEHUS NPUKNAAHOTO NPOTOKONA.

EXPRESS-cneuudukauus

*

SCHEMA aic_geometrically_bounded_wireframe;

USE FROM geometric_model_schema —-1S0 10303-42
(geometric_curve_set,
geometric_set);

USE FROM geometry_schema —-1S0 10303-42
(axis1_placement,
axis2_placement_3d,
b_spline_curve_with_knots,
bezier curve,
cartesian_transformation_operator_3d,
circle,
composite_curve,
conic,
curve,
curve_replica,
ellipse,
geometric_representation_context,
hyperbola,
line,
offset_curve _3d,
parabola,
point,
point_on_curve,
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point_replica,

polyline,

quasi_uniform_curve,
rational_b_spline_curve,
reparametrised_composite_curve_segment,
trimmed_curve,

uniform_curve);

USE FROM product_property_representation_schema --1SO 10303-41
(shape_representation);

USE FROM representation_schema --1SO 10303-43
(mapped_item);
(*

MpumedvaHusn
1 Cxembl, Ha KOTOPbIE BbILWE AAHbl CCbINKK, MOXHO HAaNTW B CNeAylowWwmx ctaHgapTax komnnekca MCO 10303:

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

2 O6bekT conic nokasaH B ABHOM BuAE (TO eCTb BKNIOYeH B cnuckn onepatopa USE FROM), ¢ Tem 4To6bl No3BONUTHL
npasunam, 4ecTByOWMM B pamkax o6bekta geometrically_bounded_wireframe_shape_representation, nmeTtb goc-
Tyn Kk aTpnbyTam aToro obbekra. Uto kacaercs ucnonb3osanus ganHol MUK, To 3TOT 06BEKT AOMKEH Peanu3oBbLIBATHCS
TOMBKO KaK OAWH M3 ero NoATUNOB.

4.1 BBepneHune

Hacroswwunin ctaHgapT onpegensieT 06bekTbl FreoOMeTPUHECKUX U KapkacHbIX Modenei Ana npeacTasne-
HUSA POPMbI, COCTOSALLIEN U3 TOYEK U TUHWIA. JTUHUK orpaHudeHbl n NpeacTasreHbl 06bekTom geometrically_ -
bounded_wireframe_shape_representation, koTopblii oTHOocuTC Kk Tuny shape_representation
(cm. UICO 10303-41).

4.2 OcCHOBHble NOHATUA U AoNYLLIEeHUA

KapkacHoe npeactasneHune popmel npeactasnsieT coboi COBOKYMHOCTb TOYEK U TUHUIA, KOTOPbIE CBA3a-
Hbl APy ¢ Apyrom Ans hopMrpoBaHus kapkacHoi moaeny wireframe_model. Besa reomeTpus agnsieTca vac-
Tblo NpeacTasneHns popmel. B kapkacHol Mogenu HeT «CBOBOAHOM» UM «HE CBA3AHHOWY» reoMeTpun.

Mpeanonaraetcs, 4to dopMbl, NpeacTasnsemele oobektom geometrically_bounded_wireframe_shape_ -
representation, onucelBatoTca kKapkacHoin reomeTpuen. Jpyrumu cnosamm, gaHHas MUK He MoXeT Ucnonb3osatb-
¢S Ans NpeAcTaBneHnst hopM CO CIOXKHBIMU MOBEPXHOCTAMU (Harpumep, Takux Kak aspoanHammuyeckue nosepx-
HOCTHW).

KapkacHoe npeacTtasneHune moxeT 6biTb C6OPKOA ApYTnX KAapKacHbIX NpeAcTaBneHuia, koTopble oTobpa-
XaloTcs Ha TOo XXe KoopANHaTHOE NPOoCTPaHCTRO.

4.3 OnpegeneHne o6bekta geometrically_bounded_wireframe_shape_representation cxembl
aic_geometrically_bounded_wireframe

O6bekT geometrically_bounded_wireframe_shape_representation ssnsetcsa o6bektom Tuna shape_ -
representation, KoTopbIi NpeacTasnsieT coboin opmy unm Yyactu dopmel uzgenusi (product) nocpeacTsom
KapkacHol reomeTpum 6e3 Tononornn. Tu NnpeacTaBneHnst GoPMUPYHOTCSA C UCNONb30BaHNEM TOMbKO TOYEK 1
NHKUIA. Bce HeorpaHUYeHHble NTMHAM AOIMKHBI BbITh 06pe3aHbl ABHO BblpaykeHHbIM crnoco60oM, eCriv TONMbKO OHK
He ABMAITCS 3aMKHYTBIMU. ["paHnLbl NMMHWUIA AOMKHBI ObITh OnpeaeneHbl ABHO BblpaXkeHHbIM cnocobom nubo
TOUYKaMu, NpUHaAnexawMmm NUHUSM, U sIBHBIMU CBASAMW MEXOY TOMKaMU 1 MUHUAMW, KOTOPbIe OHW orpa-
HUYMBatoT, MMBo 3HaYeHsAMMN NapameTpoB. Kaxablin 06bekT geometric_set B 06bekTe geometrically _boun-
ded_ wireframe_shape_representation gonmxeH cogepxatb ToNbKO 06bEKTHI, ONpeaensowme bunnyeckun
06beKT, KOTOPLIA NpeAcTaBnseTCcsA OTASbHLIM 3k3emMnnsapoM o6bekTa geometrically_bounded_wireframe_-
shape_ representation. MeomeTpunueckne ob6bekTbl, KOTOPLIE UCMOMbL3YIOT AN TOro, 4Tobbl 06ecneyvnTs onpe-
AenexHue 4pyroro reoMeTpu4eckoro obbekTa, camu He JOMKHBI CYLLEeCTBOBATb HEMOCPeACTBEHHO B MHOXEeC-
TBe anemeHTOB (elements) o6bekTa geometric_set.

MpwumeyaHune— [NprknagHon NPOTOKOrN, B KOTOPOM mcnonbayetcsa gaHHas MUK, moxet obecneunTe peanu-
3aumto o6bekTa shape_representation kak o6vekTa geometrically_bounded_wireframe_shape_representation.
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Mpumep — fOna 3adarus paduyca yana y demasnu 00/mkHa ucnosnb3oeamscsi Oy2a OKpYyKHOCMU, Komopasi
npedcmaensiemcs c nomouwbio o6ekma geometrically_bounded_wireframe_shape_representation. flyza npeo-
cmaensiemcsi ompe3kom nuHuu (06bekm trimmed_curve), 6a3oeoll nurnueli komopou (06Lexm basis_curve)
fe155€MCEs1 OKPY)XKHOCMB (06BeKkm circle).

EXPRESS cneuudukaLms

*

ENTITY geometrically_bounded_wireframe_shape_representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEOF (QUERY (it <* SELF.items |
NOT (SIZEOF (TYPEOF(it) *

[AIC_GEOMETRICALLY BOUNDED WIREFRAME.GEOMETRIC_CURVE_SET,
'AIC_GEOMETRICALLY_BOUNDED_ WIREFRAME.AXIS2_PLACEMENT 3D,
'AIC_GEOMETRICALLY BOUNDED WIREFRAME.MAPPED_ITEM'])=1)

))=0;

WR2: SIZEOF (QUERY (it <* SELF.items |

SIZEOF (TYPEOF (it) *
[AIC_GEOMETRICALLY_BOUNDED_ WIREFRAME.GEOMETRIC_CURVE_SET,
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.MAPPED_ITEM])=1
)>=1;

WR3: SIZEOF (QUERY (gcs <* QUERY (it <* SELF.items |
(AIC_GEOMETRICALLY_ BOUNDED_ WIREFRAME.GEOMETRIC_CURVE_SET
IN TYPEOF (it))) | NOT (SIZEOF (QUERY (crv <*
QUERY (elem <* gcs\geometric_set.elements |
('AIC_GEOMETRICALLY_BOUNDED_ WIREFRAME.CURVE' IN TYPEOF

(elem))) |

NOT (valid_geometrically_bounded_wf curve(crv))
))=0)
)=0;

WR4: SIZEOF (QUERY (gcs <* QUERY (it <* SELF.items |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.GEOMETRIC_CURVE_SET
IN TYPEOF (it))) INOT (SIZEOF (QUERY (pnts <*
QUERY (elem <* gcs\geometric_set.elements |
( AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POINT IN TYPEOF (elem)))|
NOT (valid_geometrically_bounded_wf_point(pnts))
)=0)
N=0;

WRS5: SIZEOF (QUERY (gcs <* QUERY (it <* SELF.items |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.GEOMETRIC_CURVE_SET
IN TYPEOF (it))) INOT (SIZEOF (QUERY (cnc <*
QUERY (elem <* gcs\geometric_set.elements |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.CONIC IN TYPEOF (elem)))
| NOT(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.AXIS2_PLACEMENT_3D'
IN TYPEOF (cnc\conic.position))
))=0)
))=0;

WR6: SIZEOF (QUERY (gcs <* QUERY (it <* SELF.items |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.GEOMETRIC_CURVE_SET
IN TYPEOF (it))) | NOT (SIZEOF (QUERY (pline <*
QUERY (elem <* gcs\geometric_set.elements |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POLYLINE' IN TYPEOF (elem))) |
NOT (SIZEOF (pline\polyline.points) > 2)
))=0)
))=0;

WR7: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
(AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.MAPPED_ITEM'
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IN TYPEOF (it))) INOT (AIC_GEOMETRICALLY_BOUNDED_WIREFRAME. +

'"GEOMETRICALLY_BOUNDED WIREFRAME_SHAPE_REPRESENTATION'

IN TYPEOF (mi\mapped_item.mapping_source.mapped_representation)))

)>=0;

END_ENTITY;
(*

dopmanbHble yTBepXaeHua:

WR1 — 06bekThl items B 06bekTe geometrically_bounded_wireframe_shape_representation gon-
XHbl 6bITb 06 bEKTaMuU TUNa geometric_curve_set, axis2_placement_3d nnn mapped_item.

WR2 — no KkpaiiHeii Mepe oauH U3 06bekToB items B 06bekTe geometrically_bounded_wireframe_shape_-
representation nomkeH ObiTb NMMG0 06bekToM geometric_curve_set, 6o 06bekToM mapped_item.

WR3 — kaxabin 06bekT offset_curve B 06bekTe geometric_curve_set us obbekta geometrically_-
bounded_wireframe_shape_representation B kauectBe 6a30BON NMMHUM OOIDKEH UMETb OOBLEKT TUMOB
polyline, b_spline_curve, ellipse wunu circle. Kaxgbin obbekt curve_replica B obbekte
geometric_curve_set u3 o6vekta geometrically_bounded_wireframe_shape_representation B kayecTse
nopoxaatoLen NMH1M gomkeH nMmeTb o6bekT TunoB polyline, b_spline_curve, ellipse unu circle. Kaxabiii
o6bekT composite_curve B o6bekte geometric_curve_set us obbekta geometrically_bounded_wiref-
rame_shape_representation JormkeH UMeTb CerMeHThl, KoTopble MoryT 6biTb o6bekTamu Tunoe polyline,
b_spline_curve, ellipse unu circle. Kaxablii 06bekT trimmed_curve B 06bekTe geometric_curve_set us
obbekta geometrically_bounded_wireframe_shape_ representation gomkeH umetb 6a30Byl0 NUHWUIO,
koTopas siBnsieTcs o6bekTom Tuna nubo polyline, nnbo b_spline_curve, nu6o ellipse, nubo circle, nubo line,
nubo parabola, nu6o hyperbola.

WR4 —Bce 06bekThl points, koTopble cogepxatcss B obObektax elements un3 obbekTa
geometric_curve_set ans ob6bekta geometrically_bounded_wireframe_shape_representation, 4omkHbI
6bITb 00bekTaMu TUNoB cartesian_point, point_on_curve unuv point_replica. O6bekT point_replica fomkeH
nMmMTnpoBaTb NMbo Apyroi o6bekT point_replica, mmbo obbekT cartesian_point. O6vekT point_on_curve
JOOMKEH NexaTb Ha JonyCTUMON NMHWK aNns obbexkTa geometrically_bounded_wireframe_shape_representation.

WR5 — o6tekT position 4ns o6bekTa conic B 06bekTax elements us 06bekTa geometric_curve_set
ans o6bekta geometrically_bounded_wireframe_shape_representation gomkeH 6biTb TONbKO 06bEKTOM
Tuna axis2_placement_3d.

WR6 — kax bl 06bekT polyline B 06bekTax elements u3 o6bekta geometric_curve_set anaobbekTa
geometrically_bounded_wireframe_shape_representation gonxeH cogepxatb 6onee AByX pasfnUyHbIX
Touek (06beKToB points).

WR7 — ecnun B 06bekTe geometrically_bounded_wireframe_shape_representation umeetca o6b-
ekT mapped_item, To ucTouHMKoM cO6bekTa mapped_item gonxkeH 6biTb 06bekT geometrically_bounded_-
wireframe_shape_representation.

4.4 OnpepeneHus oyHKUMIA cxeMbl aic_geometrically_bounded_ wireframe

4.4.1 dyHkumavalid_geometrically_bounded_wf_curve onpegenser, asnaeTca nu3agaHHas aprymeH-
TOM NNHNA AOMYCTUMON ANS UCTIOSb30BaHUA B NpeAcTaBrieHnn hopmebl, onpeaeneHHon reoMeTpu4ecku orpaHu-
YeHHbIM KapkacoM. DTO KacaeTcsi KOPPEKTHOTO UCMONb30BaHUA OrpaHUYEHHbIX NIMHUA B Ka4eCTBE OMOPHBLIX
nuHuiA ans obbekToB offset_curve, curve_replica u composite_curve. Ecnu ncnoneayetcst HeorpaHudeHHasi
KpuBasi, Hanpumep napabona unu runepb6orna, To oHa goskHa 6biTb obpesaHa. Mo ceoeli cTpykType hyHKUMA
ABMAAETCS PEKYPCUMBHO AJ151 TOrO, YTODObI OCYLLECTBMATH NPOBEPKY Ha HEOB6X0AUMYIO rMYBUHY BNOXEHHOCTU.

EXPRESS cneuudukalmsa

*

FUNCTION valid_geometrically bounded wf curve
(crv: curve) : BOOLEAN;

--npoBepKa AoNYyCTUMbIX OCHOBHbIX TUMOB TIMHUA
IF SIZEOF ([AIC_GEOMETRICALLY BOUNDED WIREFRAME.POLYLINE,
'AIC_ GEOMETRICALLY BOUNDED WIREFRAME.B_SPLINE_CURVE,
'AIC_GEOMETRICALLY BOUNDED WIREFRAME.ELLIPSE,,
'AIC_GEOMETRICALLY BOUNDED WIREFRAME.CIRCLE]* TYPEOF (crv))= 1
THEN RETURN (TRUE);
ELSE
-- €CINU NUHUA ABNAETCA OTPe3KoM, T.e. ob6bekToM trimmed_curve
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IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.TRIMMED_CURVE') IN TYPEOF (crv)) THEN
-- ecnu npsimas, napabona unu runepbona o6pesaHa, To OHa gonycTuMa
IF SIZEOF ([AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.LINE',
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.PARABOLA,
'AIC_GEOMETRICALLY_BOUNDED_ WIREFRAME.HYPERBOLAT*
TYPEOF(crv\trimmed_curve.basis_curve))=1
THEN RETURN (TRUE);

-- BIPOTUBHOM clly4ae peKypcuBHas npoeepka basis_curve
ELSE RETURN (valid_geometrically_bounded_wf_curve
(crvitrimmed_curve.basis_curve));
END_IF;
ELSE
-- pekypcuBHas nposepka 6asosou nuHum offset_curve
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.OFFSET_CURVE_3D')
IN TYPEOF (crv))
THEN RETURN (valid_geometrically_bounded_wf_curve
(crv\offset_curve_3d.basis_curve));
ELSE
-- pekypCcUBHasA NpoBepka nopoxaaroLen nuHuu curve_replica
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.CURVE_REPLICA)
IN TYPEOF (crv))
THEN RETURN (valid_geometrically_bounded_ wf_curve
(crvicurve_replica.parent_curve));
ELSE
-- pe KypCUBHas MpoBepka cerMeHToB composite_curve
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.COMPOSITE_CURVFE))
IN TYPEOF (crv)) THEN
RETURN (SIZEOF (QUERY (ccs <* crv\composite_curve.segments |
NOT (valid_geometrically_bounded wf curve
(ccs.parent_curve)))) =0);
END_IF;
END _IF;
END_IF;
END_IF;
END_IF;
RETURN (FALSE);
END_FUNCTION;

(*

Onpegenexve aprymeHTa

crv — 3afjaHHasi nMMHus! (06BbEKT curve), KoTopas f4osmkHa BbITb NpoBepeHa.

4.4.2 dyHkuma valid_geometrically_bounded_wf_point onpeaenset, siBnsieTca Ny 3agaHHana apry-
MEHTOM TOYKa JOMYCTUMON ANst UCMONb30BaHUA B NpeacTaBneHnun bopmel, onpeaerieHHON reoMeTpudeckn
orpaHM4YeHHbIM KapKacoM. TO HYXXHO ANA Toro, YTobbl yoeauTbea, 4To Nobana Touka, npeacTasneHHas obbek-
TOM point_on_curve, JorkHa NieXxaTtb Ha fIMHAW OrpaHUYEHHOro TUNAa, a 3TO OCYLLECTBAETCA C MOMOLLbIO
npeablayien dpyHkuum valid_geometrically_bounded_wf_curve. ®yHkuna umeeT pekypCUBHYIO CTPYKTYPY
ANsi Toro, 4Tobbl OCYLLECTBNATL MPOBEPKY HA Pa3NUYHYI0 Fy6UHY BNOXEHHOCTU.

EXPRESS cneuundukaumsa

*

FUNCTION valid_geometrically_bounded_wf_point
(pnt: point) : BOOLEAN;
-- NpoBepkKa AoNyCTUMbIX OCHOBHbIX TUMNOB
IF (("AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.CARTESIAN_POINT') IN TYPEOF (pnt))
THEN RETURN (TRUE);
ELSE

6
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-- eCfv 3aaHHbIM aprymeHToM TUnom obbekTa ABnseTca point_on_curve, To NpoBepka
-- ONYCTUMOCTU UCNOMNb3OBAHUSA NIMHUN reOMEeTPUYECKN OrpaHNYeHHOro Tna B kayecTse 6a30Boi
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POINT_ON_CURVE') IN TYPEOF (pnt))
THEN RETURN (valid_geometrically_bounded_wf _curve
(pnt\point_on_curve.basis_curve));

ELSE
-- eCn1 3aJaHHbIM aprymeHToM Tunom obbekTa Asnsetcs point_replica, To nposepka
-- Ha AOMYCTUMY!HO NOPOXKAAOLLYIO TOUKY
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POINT_REPLICA') IN TYPEOF (pnt))
THEN RETURN (valid_geometrically_bounded_wf_point
(pnt\point_replica.parent_pt));
END_IF:
END_IF;
END_IF;
RETURN (FALSE);
END_FUNCTION;

(*

OnpeneneHune aprymeHTa
pnt — 3agaHHas Touka (06beKT point), koTopas AomkHa GbiT NpoBepeHa.

*

END_SCHEMA,; -- aic_geometrically_bounded_wireframe
(*
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MpwunoxeHve A
(oba3aTtenbHoe)

COKpaLIJ.eHHOG HauMeHoBaHue o0bekTa
CokpalueHHOe HanmeHoBaHne 0ObeKTa, YCTAaHOBIIEHHOIO B HACTOSAWEM cTaHaapTe, NpueseaeHo B Tabnvue A.1.

TpeboBaHWsA K UCMONb30BaHUIO COKPaLLEHHbIX HAMMEHOBaHWIA CoAiepaTcs B METOAax peanvaauum, onmcaHHbIX B COOTBET-
cTByIOWMX cTaHAapTax komnnekca CO 10303.

Ta6nunua A.1— CokpaweHHoe HauMmeHoBaHne ob6bekTa

MonHoe HaumeHoBaHue obbekTa CokpalleHHoe HaMMEHOBaHne

GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION GBWSR

Mpunoxenve B
(o6s3aTenbHoe)

Perucrpauus nHgopMaLMoHHOro o6bekTa

B.1 O6o3Ha4yeHne [OKyMeHTa
Ins obecneueHns oaqHO3HAYHOTO 0603HaYeHNs1 MHCOPMALIMOHHOTO 0ObEKTa B OTKPLITON CUCTEME HACTOSILLEMY
cTaHZapTy NPUCBOEH cneaylowmi naeHTndukaTop obbekra:

{iso standard 10303 part(510) version(1) }
Cwmbicn gaHHoro 0603Havenus yctaHoeneH B UCO/MOK 8824-1 n onmcan B UCO 10303-1.

B.2 O603HayeHNne cxemMbl
Ins o6ecnevenna ogHo3Ha4vHOro o603Ha4veHna B OTKPLITON cucteme cxeme aic_geometrically_bounded_wiref-
rame_schema (cm. pazgen 4) npuceoeH cnegylowmin naeHtudukarop obbekra:

{iso standard 10303 part(510) version(1) object(1) aic-geometrically-bounded-wireframe-schema(1) }

Cwmbicn AgaHHoro o6o3Haqenns yctanosned B MICO/MIOK 8824-1 n onucan 8 UCO 10303-1.

MpwvnoxeHne C
(cnpaBo4Hoe)

EXPRESS-G guarpammsl

EXPRESS anarpammel, npeactaeneHHble Ha pucyHkax C.1 — C.6, nony4eHbl U3 COKpaLWeHHOro NNCTUHra, Npuee-
AeHHoro B pasgene 4, ¢ ucnonb3oBaHneM cneuudukaumi nitepdenca ctaHgapra UCO 10303-11. B gnarpammax ncnone-
3oBaHa rpadmyeckasi Hotauns EXPRESS-G s3sika EXPRESS. Onucanne EXPRESS-G yctaHoeneHo 8 MCO 10303-11,
npunoxenue D.

MpwumeyaHune—BbbparHHele TMNbI transformation n vector_or_direction umnopTupyloTca B paclumpeHHbin
nnetuHr MUK B cooTBeTCTBUM C MpaBunaMmm HesieHbIX uHTepdencos MCO 10303-11. B HacToswem cTaHaapTe agpyrue o6b-
€KTbl He CCbINaloTCs Ha 3TW BblIGpaHHbIe TUMbI.

8
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r———773 P context _type

context identifier representation_context

O

context_of_items

(INV) representations_in_context S[1:?]]

geometric_representation_context

coordinate_space_ dimension

I I
: name

I

representation 4‘-‘{ label !

T mapped_representation
items S[1:7]

1

shape representation

representation_map

mapping_source

mapping_origin

geometrically _bounded_ wireframe

shape_representation (INV) map_usage S[1:7]

Q

e

r . .
: label © representation_item mapping_target mapped_item

name
<2,1 geometric_representation_item)
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O
geometic_representation_item (DER) dim ol

1

] ] ﬁé °
3,1 placement geometric_set
( 3.3 vector ) ( 4,4curve )
(0] (;
@ cartesian_transfonnation_opera‘D | geometric_curve_set |
elements S[1:?]

_________ S

r . I
. . ! : geometric_set_select |
3,8 cartesian_transformation_operator I - =

_________ _l_______J

3,2 direction

.
transofrmation

parent_pt o) ( ) ( )
point replica | < point 2,1(4) 22(4
7 b d__

1 I I trimming_select |
It — 4

(210 ) (2,2 (5)) (2,5 (4))
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3,7(4)
. T O e ——
CZ,I cartesian_point P location : : axis2_placement |
L F _____ 4
axisl_placement axis2_placement_3d 32(2)

i — .
L ref. direction_
axis

(DER) p L[3:3]

(30w )

(364 ) axis

| [T Jector or direction I

[ |
J? orientation

1
vector | | ) direction_ratios L[2:3]
| magnitude o T 9 9

|

L

[ | Lo
| length_measure ! Loy
|

L

I |

|

direction

Gso) (o) T e |
(3,1([20 Gso)| |
|

|

|
|
’ i | (DER)uL[3:3]
o o ! |

| cartesian_transformation_operator ’_O| cartesian_transformation_operator 3d |

local_origin

scale t——
| seale L
(DER) scl !

|
: Q,Z cartesian _point)
]3 o

PucyHok C.3 — aic_geometrically_bounded_wireframe — EXPRESS-G guarpamma 3 13 6




FOCT P UCO 10303-510—2006

bounded curve

oints L[2:?
d polyline P L 2,11 cartesian_point

._o<6,2 composite_cuer
1 .
-—CCSA bfsphnefcurva

trim_1 S[1:2

—4 trimmed curve |

&

(2,1 trimming_selecD

sense_agreement °

master_representation

trim_2 S[1:2]

&

1

G,Z trimming_select )

D S— ,

P Rp— |

basis_curve

self intersect

5,10 curve replica

o———

iongth,measure pIance |

|
|
Sy

offset_curve 3d

ref direction |

O CZ,S cartesian _poinDDL ¢
|

line

dir

i
( 3,7 axis2 _placement)oLllon

conic

[ _________________ ,b radius

circle F—

| positive_length_measure b semi_axis_|
F:::_;::::::::::::: semi_axis_2 ellipse .
| positive_length measure p

_____ I__'L__'_______________: focal_dist

| length_measure }:; parabola }3—

—_—— ST TTTTTT T semi_axis
| positive_length_measure P

i ——— semi_imag_axis hyperbola
| positive_length measure |b

PucyHok C.4 — aic_geometrically_bounde

d_wireframe — EXPRESS-G guarpamma 4 13 6



curve_replica

rOCT P UCO 10303-510—2006

parent curve
4,5 curve

J

b_spline_curve

transformation . )
o@ carteSIan_transformatlon_Opera@

control_points_list L[2:?]
CG,Z cartesian_point )

(DER) control_points A[0:u] < 2.3 cartesian_point )

(DER) upper_index_on_control_points °

closed curve

o
self intersect
O
degree
£ O
curve_form Rttt s

J) weights_data L[2:?] °
rational_b_spline_curve (DER) weights A[O:uL

3

d 4

uniform_curve bezier curve b_spline_curve_with_knots| |quasi_uniform_curve
(DER) upper_index_on_knots knot_spec
knot_multiplicities L[2:?] knots L[2:?7]

}
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(DER) closed_curve °

self intersect

composite_curve

(DER) n_segments °

founded item

segments L[1:?]

(INV) using_curve B[1:?]
([ r-——77" """ 177

transition o transition_code | |

same€ Se€nse

parent_curve
4,2 curve

composite_curve_segment

. ) param_length r
reparametrised_composite_curve_segment —Ql parameter_value

name i
O: label |
functionally defined transformation T
- - description =~ ————— -
d text :

@ cartesian_transformation_oper@
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Mpunoxenne D
(cnpaBouHoe)

MamMHHo-uHTepnpeTupyeMble JIUCTUHIUN

B AaHHOM NpunoXeHnn NpMBEAEHbI CCLINIKA HA CalThl, HA KOTOPbLIX HAXOAATCA NUCTUHIM HAUMEHOBaHUM 06 HLEKTOB
Ha a3bike EXPRESS 1 coOTBETCTBYIOWMX COKPALLLEHHBIX HAMMEHOBAHWI, YCTAHOBMNEHHbIX B HACToAWEeM cTaHgapre. Ha
3TUX Xe canTax HaxoaaTcs ncTMHIM Bcex EXPRESS-cxem, ycTaHOBNEHHbIX BHACTOsIWEM cTaHaapTe, 663 KoMMeHTapueB
1 APYroro NosiCHSIIOLWLEro TEKCTa. 3TW NIMCTUHIV JAOCTYMNHbI B MALLMHHO-MHTEPNPETUPYEMON hOpME N MOTYT BbITb NOMYHEHbI

no crneayiowmm agpecam URL:

CokpalleHHble HanmeHoBaHwust: http://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part510/is/

Mpy HEBO3MOXHOCTM AOCTYMNa K 3TUM caiTaMm HeoGxoaumo o6paTMTbes B LeHTpanbHbii cekpetapuat UCO unu
HenocpeAcTBeHHO B cekpeTapuat UCO TK184/T1K4 no agpecy anekTpoHHOM NouTkl: sc4sec@cme.nist.gov.

MpumeyaHue— Uudopmauusi, NpeacTaBNeHHas B MAaWWHHO-UHTEPNPETUPOBAHHOM BUAE HA YKA3aHHbIX
Bbilwe URL, siBnsieTcs cnpaeovHon. O6s13aTenbHbIM ABMNSIETCH TEKCT HACTOSILLEro cTaHaapTa.

Mpunoxenne E
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBMU HaUUOHaNbHbLIX CTaHAAPTOB
Poccuiickoit ®egepauumn cCbINOYHbIM MeXAYHapOAHLIM CTaHAapTaM

Ta6nwunua E.1

O603Ha4YeHne CChINMOYHOTO MEXAYHaPOAHOro
cTaHgapTa

0O603HavYeHre 1 HanmeHoBaHWe COOTBETCTBYIOWEro HauuoHanLHOro craHaapra

NCO/M3K 8824-1:1995

FTOCT P WMCO/M3K 8824-1—2001 UHbopMauMOHHasi TEexXHOMNOMmsI.
ABCTpakTHasi  CMHTakcudeckasi HoTaums  Bepcum ogvH  (ACH.1).
Yactb 1. Cneumndmkaumsi OCHOBHOW HOTaUUM

NCO 10303-1:1994

[OCT P MCO 10303-1—99 Cuctembl aBTOMaTM3aLum NnponseBoacTea u
ux uHterpaums. MNMpegcraenexHne aaHHbIX 06 nagenuu n 0GMeH 3TMMU JaHHbI-
mu. Yacte 1. O6wme npeacTaBneHnst U OCHOBOMONaramowme NnpuHUMNG

NCO 10303-11:1994

[OCT P NCO 10303-11—2000 Cucrtembl aBTomMartmMaauumn npou3Boa-
cTBa U nx uHTerpauus. NMpeacrasnexHue gaHHbIX 06 nagenum n obMeH 3TMK
danHbimu. Yactb 11. MeTtogpl onncanus. CrpaBo4YHoe pyKOBOACTBO MO A3bl-
ky EXPRESS

NCO 10303-41:1994

[OCT PKCO 10303-41—09 Cucrtembl asTOMaTU3aLmm Npon3eoacTea n
ux uHTerpauus. MNpeactaBnexnne gaHHbIx 06 n3genum m obMeH STUMK AaHHbI-
mu. Yactb 41. UNHTerpupoBaHHble 0606weHHbIe pecypcel. OCHOBBI onvca-
HUST U NOAAEPXKKN U3enni

NCO 10303-42:1994

*

NCO 10303-43:1994

[OCT P NCO 10303-43—2002 Cuctembl aBTOMaTM3auum npowusBoa-
cTBa U UX uHTerpaums. NpeactaeneHne gaHHelx 06 nagenum n obmeH aTummn
AaHHbiMu. YacTb 43. NHTerpupoBaHHblie 0606WweHHbIe pecypcbl. CTPyKTypbI
npeacTaBneHni

NCO 10303-202:1996

*

* COOTBETCTBYIOLWMIA HALMOHASBHBIW CTaHAapT oTcyTcTBYeT. [lo ero yTeepxaeHus peKOMEHAYEeTCs UCMONb3oBaTh
NepeBos Ha PYCCKUI A3bIK AaHHOrO MeXayHapoaHoro ctaHaapTa. Mepesos A4aHHOIo MeXayHapogHOro cTaHgapTa Ha-
xogutcsi B degepanbHOM MHPOPMALMOHHOM (DOHAE TEXHNYECKUX PErNaMeHTOB U CTaH4apTOB.
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