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Mpegucnosune

Lienn v npuHumnel cTaHgapTm3anum B Poccuiickoil efepauum yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TeXHNYECKOM PeryimpoBaHuv», a npasuna NpYMeHeHNs HaLMoHasbHbIX
ctaHgapToB Poccwuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusauua B Poccuiickoih ®egepauun.
OCHOBHbIE MONTOXEHNA»

CBefleHnsa o ctaHgaprte

1 NOArOTOBJ/IEH NocyaapcTBEHHbIM HaYUYHbIM yupexaeHneM «LieHTpanbHbIli Hay4HO-1ccnegoBaTesib-
CKAA N OMbITHO-KOHCTPYKTOPCKWM WHCTUTYT POBOTOTEXHWKM WM TEXHUYECKON KMOGEpHeTUKM» Ha OCHOBe
COOGCTBEHHOrO ayTEHTUYHOIO NepeBoja CTaHAapTa, yKasaHHOro B MyHkTe 4

2 BHECEH TexHunuyeckuM KoMMTeTOM no ctaHgaptusauum T K459 «HhopmaLnoHHas noanepika xXms-
HEHHOTO LuuMKna nsgennin»

3 YTBEPX[EH VI BBEJEH BAEVNCTBVE Mpukasom ®efepansHOro areHTcTaa no TeXHMYECKoMy pery-
NPOBaHMIO N MeTPosIornn oT 27 aekabpsa 2006 r. Ne 492-cT

4 HacTosiwmii cTaHgapT MAEHTMYEH MexayHapoaHomy ctaHgapty MCO 10303-510:2000 «Cuctemsl
aBTOMaTM3aLuMm NPOU3BOACTBA M UX MHTerpaums. MpeacraBneHne gaHHbIX 06 N3gennvm n 06MeH aTUMKN AaHHbI-
mu. YacTb 510. lMpuknagHble MHTEPNPeTUPOBaHHbIe KOHCTPYKLMIN. T0OMEeTPUYECKN OrpaHMYeHHOEe KapKacHoe
npegctasnexdve copmbl» (ISO 10303-510:2000 «Industrial automation systems and integration — Product
data representation and exchange — Part 510: Application interpreted construct: Geometrically bounded
wireframe»). MMpu NpMMeHeHMN HacToALero ctaHgapTa pekoMeH4yeTcs UCNoib30BaTb BMECTO CCbI/IOYHbIX
MeXAyHapoAHbIX CTaH4apTOB COOTBETCTBYHLIME MM HaLMOHa/bHble cTaHaapTbl Poccuiickoii ®epepaunm,
CBeJleHNs 0 KOTOPbIX NPVBEAEHbI B 4OMONHNTENIbHOM NPUIOXeHUn E

5 BBEJEH BIEPBbIE

MHdpopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6ankyeTCs B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOMYKa3aTe e «HauuoHanbHble cCTaHAapTbi», a TEKCT U3MEHEHUI M MoNPaBoK — B eXeMe-
CSAYHO U3aBaeMbIX UH(POPMALIMOHHbIX YKasaTensax «HaunoHabHble cTaHaapThi». B ciyyas nBpec\ioTpa
(3aMeHbI) MM 0T MeHbl HAC T OSILLEN0 CTaHAapTa CooTBeTCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B ©XXEMEeCSIYHO n34aBaemMoM MHGIOPMAaLMOHHOM yKazaTesne «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLas MHhopMaLsl, yBeJOMEHNE N TeKCT bl pa3melLalo T ca Takxe B MH(OpMaLMOHHO cucTeme o6LLero
Mo/ib30BaHUsi —Ha oULManbHOM caiiTe ®efepasibHOro areHTCTBa Mo TeXHNYECKOMY PErYIMPOBaHUI0 U
MeTposioruu B ceTu HTepHeT

© CraHgapTuHdgopm. 2007

HacToswuii cTaHfapT He MOXeT 6bITb NO/IHOCTLIO UM YACTMUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B kayecTBe ohuLmanbHOro nsganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa Mo TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

CrtaHpapTbl komnnekca MCO 10303 pacnpocTpaHAlTca Ha KOMMNbIOTEPHOE NpefcTaBneHne nHgopma-
Luv 06 n3gennax n 06mMeH gaHHbIMM 06 nsgenuax. VX uesnbto aBnsieTcs obecnevyeHne HelTpasbHOIro MexaHus-
Ma. CnocobHOro onuchkiBaTh n3aenna Ha BCemM NPOTSXEHUN X XKNU3HEHHOrOo Uukna. 3TOT MeEXaHU3M npumMeHnm
He TOJ1bKO A/19 HelTpaibHOro 06MeHa paiinamu, NosABAAETCA Takke OCHOBOM AN peanu3auny 1 COBMECTHOro
JocTyna Kk 6asam faHHbIX 06 n3genmsax 1 opraHn3auny apXnBupoBaHuns.

CTtaHpgapTbl komnnekca MCO 10303 npeacTaBnstoT co6oil Habop OTAENbHO U3aBaeMblX CTaHAAPTOB
(vacTeit). CTaHgapThl 4AHHOTO KOMMIEKCa OTHOCATCS K O4HOW U3 criefyowmnx TeMaTuiecknx rpynn: Metogpl
onncaHus, MHTerpupoBaHHbIe pecypchbl, NPUKIagHble NHTEPNPETUPOBAHHbIE KOHCTPYKLNK, NpUKNagHblie npo-
TOKOJIbl, KOMMNIEKTbI abCTPaKTHbIX TECTOB, METOAbl peanu3aunm u aTTectalyMoHHOe TecTupoBaHue. [pynnbi
CTaHOapToB faHHOro komnnaekca onucaxsl B ICO 10303-1. HacToAwmin ctaHaapT BXOAMT B rpynny npuknag-
HbIX MHTEPNPETUPOBAHHbIX KOHCTPYKLMWIA.

MpuknagHasa nHTepnpeTnpoBaHHas koHCTpykuus (MAK) obecnevnBaeT NOrMyYecKyo rpynnupoBKY NHTEp-
NPeTUPOBaHHbIX KOHCTPYKL M, NOAAEPKNBAIOLLMX KOHKPETHYI0 (PYHKLMOHAIbHOCTb A1 UCMO/Ib30BaHNA faH-
HbIX 006 wu3genun B PpasHOOOpPa3HbIX MNpPUKNaAHbIX KOHTEeKcTax. WHTepnpeTupoBaHHas KOHCTPYKUUS
npeacTaBnseT co60i 06bIYHYI0 UHTEPNpeTaLnio NHTETPMPOBaHHbBIX PECYpPCOB, NOAAEPXKMBaOLLY0 TpeboBa-
HMS COBMECTHOrO UCNO/Ib30BaHUA MHpopMaLuy NpukNagHbIMU NPOTOKO1aMU.

HacTtosAwmii ctaHfapT onpegenseT NPUKNagHyl UHTEPNpPeTMPOBaHHY0 KOHCTPYKLUIO ANS onucaHus
reomMeTpnyeckoin opmbl NOCPeLCTBOM reOMeTpUYEeCcKM OrpaHUYEHHOr0 KapKkacHoro npegcrassieHns. OHa
COLEPXUT reoMeTpuyeckre 06beKTbl AN oNpefeseHNss 3NeMEHTAPHbIX U C/I0XHbIX OTPaHUYEHHbIX IMHUIA.
KOHCTpYKUUSI He coAepXnUT onpesesieHns reoMeTpuyeckux NoBepPXHOCTEN MM TOMOOTMYECKO CBA3HOCTM
reomeTpuu.
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HALWOHA/NbHBINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

Cuctembl aBTOMaTtm3ayuy Npou3BoACTBa U UX UHTErpauus
NPEACTABNEHME AAHHbLIX OB U3AENNN N OBMEH 3TUMW JAHHBLIMN

YacTb 510

MpuknagHble MHTEPNPETUPOBAHHbIE KOHCTPYKL MU,
FeomeTpuuecku orpaHuyeHHoe KapkacHoe npegcrassieHne opMbl

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

fNata BBegeHnsa — 2007—07—01

1 O6nacTb NPUMEHEHUS

HacTtoswuii ctaHgapT onpegenseT MHTepnpeTaLuio NHTErpupoBaHHbIX PecypcoB, obecneyrBaioLyo
COOTBETCTBME TPeboBaHMAM K npeacTaBieHnio POPMbl N3A4ENNSA C NCNOIb30BAHNEM FTEOMETPUYECKM OrpaHm-
YEHHbIX KapKacHbIX Moaene.

O6nacTb NPUMEHEHUSI HACTOSILLEr0 CTaHAapTa pacnpocTpaHaeTcs Ha:

- TEOMETPUID TOYEK M NINHUI B TPEXMEPHOM [1€KapTOBOM NPOCTPAHCTBE;

- UCNOJIb30BaHNE KapKacHOW reomeTpun Ans npefcraBneHns oopMbl;

- coyeTaHune npegcraBneHnii 4ns hopmMupoBaHns 06be4MHEHNA NpeACcTaBeHNA.

O6nacTb NPUMEHEHUST HACTOSILLLETO CTaHAAPTa He PacnpoCTpPaHAeTCs Ha:

- TEOMEeTPUI0 NOBEPXHOCTH;

- TOMO/IOrNYECKYI0 CBA3HOCTbL FrEOMEeTpUN;

- onpeAeneHns nsgenuii.

2 HopmaTuBHbIe CCbISIKM

B HacTofwem cTaHAapTe UCNO/b30BaHbl CCbISIKM Ha criefyolmne MexayHapoaHble cTaHaapThl;

MCO/M3K 8824-1:1995 WNHdopmaLMoHHble  TexHonorun.  OTkpbITas B3aMMOCBA3b  CUCTEM.
A6CTpakTHasa cMHTakcmyeckas HoTauma OavH (ASN.1). YacTe 1. Cneundumkauns 6a3oBoii HoTauum

MCO 10303-1:1994 CucTteMbl aBTOMaTU3aLUN NPOU3BOACTBA N UX MHTerpauus. MNMpeacrasneHne faH-
HbIX 06 M3aennn NobMeH aTUMK AaHHbIMK. YacTb 1. ObLume npeacTaBieHns M ocCHoBONoNaratoLwme NpuHL UL

MCO 10303-11:1994 CwucTteMbl aBTOMaTU3aLUN NPOU3BOACTBA N X UHTErpaums. MNMpeacrasneHne fgaH-
HbIX 06 N3Aennn nobMeH aTuMK faHHbiMK. YacTb 11. MeTogbl onmcaHus. CnpaBoYyHOe PyKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 CwucTeMbl aBTOMaTU3aLUN NPOU3BOACTBA U X UHTErpauns. NpeacrasneHne gaH-
HbIX 06 M3AenMm n o6MeH 3TUMKU faHHbIMU. YacTb 41. VHTerpuposaHHble 0606l eHHble pecypcbl. OCHOBbI
onuncaHnsa 1 NoAAEPXKKN n3nenuii

MCO 10303-42:1994 Cuctembl aBTOMaTU3aLNN NPOM3BOACTBA N NX UHTErpaums. NpeacrasneHne gaH-
HbIX 06 M3aenMn 1 06MeH 3TUMMN AaHHbIMU. YacTb 42. UHTerpupoBaHHble 0606LLeHHbIe pecypchl. FeomeTpu-
Yyeckoe 1 ToNnosiornMyeckoe npeacraBrieHne

MCO 10303-43:1994 CwucTtembl aBTOMaTU3aLNN NPOU3BOACTBA U MX UHTErpaLmsa. MNMpeactasneHne gaH-
HbIX 06 N34ennn 1 obMeH 3TUMM AaHHbIMU. YacTb 43. VIHTerpupoBaHHble 06061 eHHbIe pecypcbl. CTPYKTYpbI
npeacTaBneHuin

MCO 10303-202:1996 CucTtembl aBTOMaTM3auun MPoU3BOACTBA U UX MHTerpauus. MNpeacTtasneHue
[aHHbIX 06 n3genuy n 06mMeH aTuMmn gaHHbiMu. YacTb 202. [NpuknagHble NPOTOKO/bl. ACcCoumaTBHbIE YepTe-
Xun

N3paHne opuymnansHoe
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3 TepMuHbI nonpegeneHns

3.1 TepMuHbl, onpepeneHHole B 1 C010303-1

B HacTosleM cTaHAgapTe NpUMeEHEeHbI ceaylolme TepMUHBbI:
- npunoxexue (application);

- NpuKNagHon KoHTeKcT (application context);

- npuknagHon npotokon: MM (application protocol; AP);

- meTog peanusauum (implementation method);

- UHTerpupoBaHHbIli pecypc (integrated resource);

- MHTepnpeTauus (interpretation);

- mogenb (model);

- nusgenuve (product);

- AaHHble 06 n3genun (product data).

3.2 TepMuH, onpegeneHHsblt B MC010303-202

B HacToseM cTaHAapTe NpUMEHEH CrieAyoWwnii TEPMUH:

- npuknagHas nHTepnpeTMpoBaHHas KoHCTpykuus; MUK (application interpreted construct; AIC).

4 CoKpalleHHbI MNCTUHT Ha A3blke EXPRESS

B HacTosiem pasgene onpegeneHa EXPRESS-cxema. B KOTOPOI MCNOMb3YTCSA 3/1EMEHTbI UHTErpupo-
BaHHbIX peCypcoB U cogepxxartca TUMnbl, KOHKpeTun3aunn 06bEKTOB U (DyHKLI,VIVI, OTHOCAUMeCA K HacTodAlwemy
cTaHaapTy.

MpumevyaHne — BuHTErpnpoBaHHbLIX pecypcax AonyckaeTcs Cylw,ecTBOBaHMe NOATUNOB 1 3NEMEHTOB CMuc-
KOB Bbl6Opa, He UMNOPTUPOBAHHbIX B AaHHY0 MUK. Takne KOHCTPYKLUM UCKNOYAIOT U3 fepeBa NOATUNOB UAN U3 ClMCKa
BblGOpa MocpeAcTBOM MpaBuUi HESIBHOTO MHTepdeiica, onpegeneHHbix B VCO 10303-11. CcbiNkM Ha WUCK/IOYEHHbIE
KOHCTPYKUMUMN HaxoAAaTca BHe ob6nactu npumeHeHus gaHHoi MUK. B HeKOTOpbIX caydasax UCKNIOYAKTCA ace 3N1eMeHTbl
cnucka Bbl6opa. Mockonbky MUK npegHasHayeHbl 4NA peannsalun B KOHTEKCTE NPUKIALHOT0 NPOTOKO&, 3/1IEMEHThI CUC-
ka Bblbopa 6yfyT onpeaenAaTbcs 06n1acTbio NPUMEHEHNS NPUKNAAHOro NnpoTokona.

EXPRESS-cneundJUKauHn

*

SCHEMA aic_geometrically_bounded_wireframe;

USE FROM geometric_model_schema - 1S010303-42
(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,

guasi_uniform_curve.
rational_b_spline_curve,
reparametrised_composite_curve_segment,
trimmed_curve,

uniform_curve);

USE FROM product_property_representation_schema -- I1SO 10303-41
(shape_representation);

USE FROM representation_schema - ISO 10303-43
(mappedjtem);

MpumeyvaHnwnsa
1 CxeMmbl, Ha KOTOpPbIE BbIlE JaHbl CCbIIKA, MOXHO HaliTK B cnefylowunx ctaHgapTax komnnekca MCO 10303:

geometrlc_model_schema — MCO 10303-42.
geometry_schema — NCO 10303-42;
product_properiy_representation_schema — MNCO 10303-41.
repreaentation_8chema — NCO 10303-43.

2 O6bekT conic noka3aH BABHOM BuAe (TO eCTb BKOYEH B cnuckn onepatopa USE FROM), c Tem 4To6bl NO3BONUTL
npasunam, feicTeyolwnm B pamkax o6bekta geometrically_bounded_wireframe_shape_representation. nmeTb foc-
Tyn Kk atpubyTtam 3TOoro o6bekta. UTo KacaeTcsa ncnonb3oBaHusa gaHHoi MUK. To 3TOT 06bEKT JO/KEH peann3oBbiBaTbCA
TONIbKO KaK OfAMH N3 ero NoATUNOB.

4.1 BBepeHue

HacTosawwuii ctaHaapT onpegenseT 06bekTbl FTeOMeTPUYECKUX U KapKacHbIX Mogenei ona npeacrasre-
HVSA (hOPMbI, COCTOSILLEN W3 TOYEK U MMHUIA. JTMHUK OrpaHuyeHbl U NnpeacTasieHbl 06bekTom geometrically_ -
bounded_wireframe_shape_representation, «koTopblli o0oTHOcMTCA K Tuny shape_representation
(cm. NCO 10303-41).

4.2 OCHOBHble NOHATUA N AONYLLLEHUA

KapkacHoe npegcTtaBneHne )opmbl NpeacTasiseT co60ii COBOKYNHOCTb TOYEK UNMHUIA, KOTOPbIE CBA3a-
Hbl 4PYT C APYrOM 4515 hopMuMpoBaHns kapkacHoin mogenu wireframe_model. Bcs reomeTpus sBnseTcs yac-
Tblo NpeAcTaBneHns hopmbl. B kapkacHo Moaenu HeT «CBOBOAHOM» UK «He CBSA3AaHHO» reoMeTpum.

MpeanonaraeTcs, 4To (hOpMbI, NpeAcTaBnsiemMble 06bekTom geometrically_bounded_wireframe_shape_ -
representation, onucbIBalTCSA KapkacHon reomeTpueil. pyrumu cnosamu, gaHHas MK He MOXeT NCnoNb30BaTh-
cA ANa npeacTaBneHust hOpM CO C/I0XKHbLIMU NOBEPXHOCTAMM (Hanpumep, Takmx Kak aapognHaMmnyeckme noBepx-
HOCTHN).

KapkacHoe npefcTtaBneHne MoXeT 6blTb COOPKOI ApYrvX KapkacHbIX NpeAcTaB/eHunii, KoTopble oTob6pa-
XalTCA Ha TO e KOOpANHATHOE NPOCTPaHCTBO.

4.3 OnpepgeneHne ob6bekta goomotrically_bounded_wireframe_shape_representation cxembl
alc_geometrically_bounded_wireframe

O6bekT geometrically_bounded_wireframe_shape_representation siBnsetcs o6bektom Tuna shape_ -
representation, koTopblii npeacTaBaseT coboii hopmy nnm yactu dopmbl n3genusa (product) nocpeacTsomM
KapkacHoi reomeTpun 6e3 Tononorun. 3T npegcTaBneHnst QOPMUPYIOTCS C UCNOb30BaHNEM TOMbKO TOUEK 1
NVHWIA. Bce HeorpaHnyeHHble IMHUN [OKHbI 6bITb 06pe3aHbl ABHO BbIpaXKeHHbIM CMOCO60M, €C/IM TONTbKO OHW
He SIBNSIIOTCA 3aMKHYTbIMUW. FpaHnLbl MMHWIA AOMKHBI BbITb ONpeaeneHbl SBHO BbIpaXEHHbIM CNoco60M b0
TOoUKaMu, NpuUHagNexallMMmn AMHUAM, U ABHbIMU CBA3AMU MeXAy TOYKamu 1 IMHUSIMU, KOTOpble OHW orpa-
HUYMBAIOT, NGO 3HAUYEHMAMM NapaMmeTpoB. Kaxabllii 06bekT geometric_set Bo6bekTe geometrically_boun-
dod_ wireframe_shape_representation fgosxeH cogepxaTtb TO/IbKO 06 BbEKThI, OnpeaensoLme uUanyeckuii
06BEKT, KOTOPLIA NpeAcTaBnAeTcA OTAEbHbIM 3K3eMMNIspoM obbekTa geometrically_bounded_wireframe_-
shape_representation. leomeTpuyeckne 06beKTbl, KOTOPbIE UCMOL3YIOT 415 TOr0, YUTOGbLI 06ecneunTs onpe-
[eneHvie Apyroro reomeTpuyeckoro 06bekTa, camu He AO/KHbI CyLL,ecTBOBaTb HEMOCPEACTBEHHO B MHOXEC-
TBE 3/1eMeHTOoB (elements) o6bekTa geometric_set.

NMpumeyvyaHune — MpuknagHoil NPoTOKO, B KOTOPOM UCNONb3yeTcs AaHHaa MUK, moxeT o6ecneunTb peanu-
3auuno o6bekTa shape_representation kak 06bekta geometrically_bounded_wlreffame_shape_representatlon.
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Mpumep — [Ans 3agaHus paguyca yenay geTanu JOo/KHa UCNONb30BaTbCA Ayra OKPYXHOCT U, KoOTopas
npegcraBnaeTcacnomowbio o6bekTa geometrically_bounded_wlreframe_shape_representatlon. jyra npeg-
cTaBnsieTcsa oTpe3koM NuMHUKM (06beKkT trimmed_curve). 6a3oBoii NuHMeil koTopol (06bekT basls_curve)
AABNAETCA OKPYXHOCTb (06beKT circle).

EXPRESS cneyudukaums

*°
ENTITY geomotrically_bounded_wireframe_shape_representation
SUBTYPE OF (shape_representat»on).
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.MAPPEDJTEM']) = 1)
:0’
WR2. SIZEO))F (QUERY (it <* SELF.items |
SIZEOF (TYPEOF (it)*
[[AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.GEOMETRIC_CURVE_SET\
'AIC_GEOMETRICALLY_BOUNDED WIREFRAME.MAPPED_ITEW])=1
>=1;
WR3. SIZE)OF (QUERY (gcs <* QUERY (it <* SELF.items |
(*"AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.GEOMETRIC_CURVE_SET
IN TYPEOF (it))) | NOT (SIZEOF (QUERY (crv <*
QUERY (elem <* gcsVgeometric_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 |
f AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POINT IN TYPEOF (elem)))|
NOT (valid_geometrically bounded_wf_point(pnts))
))=0)
» = 0:
WR5: 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 (cncVconic.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 |
CAIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POLYLINE- INTYPEOF (elem)» |
NOT (SIZEOF (pline\polyline.points) > 2)
) =0)
» = 0;
WRY7. SIZEOF (QUERY (mi<* QUERY (it <* SELF.items |
(*"AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.MAPPED_ITEM'
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IN TYPEOF (it))) INOT CAICJ3EOMETRICALLY BOUNDED_WIREFRAME.' ¢

'GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION'

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

)=0;

END_ENTITY;
r

dopmanbHble yTBEPXAEHNS:

WR1 — 06bekThl items B 06bekTe geometrically_bounded_wireframe_shape_representation gon-
XHbl 6bITb O6bEKTamMu TUNa geometric_curve_set, axis2_placement_3d nwaim mappedjtem.

WR2 — o kpaliHeli Mepe onH U306bLEKTOB items B 06bekTe geometrically_boundod_wireframe_shape_-
ropresentation go/mkeH 6bITb M60 06BEKTOM gcometric_curve_set, nn60 o6bekTom mappedjtem.

WR3 — kaxnablli 06bekT offset_curve Bo6bekTe geometric_curve_set us o6bekta geometrically_-
bounded_wireframe_shape_representation B kauecTBe 6a30BOI NMHUN OO/MKEH UMETb OOBLEKT TUMOB
polyline, b_spline_curve, ellipse wnu circle. Kaxgbli 06bekT curve_replica B 06bekTe
geometric_curve_setus o6bekta geometricallyJjounded_wireframe_shape_representation B kauecTBe
nopoxaaowein NMHUM Ao/MKeH umeTb 06bekT Tunos polyline, b_spline_curve, ellipse wnu circle. Kaxgbliii
06bEKT composite_curve B 06bekTe geometric_curve_set n3 obbekta geometrically_bounded_wiref-
rame_shape_representation fo/XeH UMeTb CerMeHTbl, KOTOpble MOryT ObITb 06bekTamu TunoB polyline,
b_spline_curve, ellipse nnu circle. Kaxapbii 06bekT trimmed_curve B 06bekTe geometric_curve_set un3
o6bekta geomotrically_bounded_wireframo_shape_ representation fo/mkeH umeTb 6a30BY0 SIMHUIO,
KoTopas ABnseTcs 06bekToM TUna im6o polyline, nnéo b_spline_curve, nu6o ellipse, nu6o circle, nubo line,
nnéo parabola, nn6o hyporbola.

WR4 — Bce 00bekTbl points, KoTopble cofepxarcsa B o06bektax elements wu3 ob6bekTa
geometric_curve_set ans o6bekta geometrically_boundod_wireframe_shape_representation, fo/mxHbl
6bITb 06BEKTAMM TUMOB cartesian_point.point_on_curve nam point_replica. O6bekT point_replica gomkeH
MMUTUPOBATbL /IGO0 ApYyroii 06bekT point_roplica. nM6o 06bekT cartosian_point. O6BbEKT point_on_curve
[OMKEH nexartb Ha4onyCcTUMOon NnHnm ans o6bektageometrically_bounded_wireframo_shape_representation.

WR5 — 06bekT position gns o6bekta conic B 06bekTax elements n3 o6bekta geometric_curve_set
ons obbvekta geometricallyJjounded_wireframe_shape_representation fosxeH 6bITb TO/IbKO 06BEKTOM
Tuna axis2_placement_3d.

WR6 — kaxablii 06bekT polyline Bo6bekTax elements us o06bekta geometric_curve_setans o6bekta
geometrically_bounded_wireframe_shapo_representation gomkeH cogepxaTb 60/nee ABYX pasfNyHbIX
Touek (06bEKTOB points).

WR7 — ecnu B 06bekTe geometrically_boundod_wireframe_shape_ropresentation nmeerca 06b-
ekT mappedjtem. To uCTO4YHNKOM 06bekTa mappedjtem gonxeH 6biTb 06bEKT geometrically_bounded_-
wireframe_shape_representation.

4.4 OnpepeneHus yHKUMA cxeMmbl aic_geometrically_bounded_ wireframe

4.4.1 dyHkumavalid_geometrically_bounded_wf_curveonpeflenfleT. aBnseTtcsa v 3agaHHas aprymeH-
TOM JIMHUA AONYCTUMOM /15 UICNO/Ib30BaHWSA B NpeAcTaBNeHNN (hOpMbl, ONpeaeIeHHON reoMeTpuyecky orpaHm-
YEHHbIM KapkacoM. JTO KacaeTcsi KOPPEKTHOr0 MCMOJ/Ib30BaHUSA OrFPaHUYEHHbIX JIMHUIA B Ka4ecTBE OMOPHbIX
nvHuiA ansa o6bekToB offset_curve, curve_replica n composite_curve. Ecnn ncnonb3yeTcs HeorpaHnyeHHas
KpuBasi, Hanpumep napa6ona wnu runep6osa, To OHa Jo/MKHa GbiTb 06pe3aHa. Mo cBoeli CTPYKTYpe oyHKLMS
ABNAETCA PEKYPCUBHOW A5 TOro, YTOObI OCYLLLECTBASATL NPOBEPKY HA HEOOXOAVMMYIO [/Ty6UHY B/TIOXEHHOCTH.

EXPRESS cneuundukauns

*

FUNCTION valid_geometrically_bounded_wf_curvo
(erv: curve): BOOLEAN;

-- NpoBepKa 0NyCTUMbIX OCHOBHbIX TUMOB JIMHUIA
IF SIZEOF (fAIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POLYLINE',
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.B_SPLINE_CURVE".
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.ELLIPSE".
'AIC_GEOMETRICALLY_BOUNDEDJ/VIREFRAME.CIRCLET* TYPEOF (erv))=1
THEN RETURN (TRUE);
ELSE
- €C/IM INHNA ABNAETCA OTPE3KOM, T.e. 06bekToM trimmed_curve
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IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.TRIMMED_CURVE') IN TYPEOF (crv)) THEN
- ecnu npsmas, napaéona wnv runep6ona obpesaHa, To oHa gonycTuma
IF SIZEOF (fAIC_GEOMETRICALLY_BOUNDED_WIREFRAME.LINE',
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.PARABOLA,
'AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.HYPERBOLA']*
TYPEOF(crv\trimmed_curve.basis_cun/e)) =1
THEN RETURN (TRUE);

- BNPOTUBHOM C/yyae pekypcuBHas nposepka basis_curve

ELSE RETURN (valid_geometrically_bounded_wf_curve
(crvitnmmed_curve.basis_curve));

END IF;

ELSE
-- pekypcrBHasn nposepka 6a3osoli nuHuum 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
- pekypcvBHas NpoBepka nopoxgatowei nuHum curve_replica
IF(CAIC_GEOMETRICALLY_BOUNDED_WIREFRAME.CURVE_REPLICA")
IN TYPEOF (crv))
THEN RETURN (valid_geometrically_bounded_wf_curve
(crv\curve_replica.parent_curve));
ELSE
- pekypcuBHas NnpoBepka CerMeHToB composite_curve
IF((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.COMPOSITE_CURVE')
IN TYPEOF (crv)) THEN
RETURN (SIZEOF (QUERY (ccs <* crv\composite_curve.segments |
NOT (valid_geometrically_bounded_wf_curve
(ccs.parent_curve)))) = 0):
ENDJF;
ENDJF;
ENDJF;
ENDJF;
ENDJF;
RETURN (FALSE);
ENDJUNCTION;
¢

OnpegeneHve aprymeHTa

Ccrv — 3ajaHHas NnHus (06 bEKT curve), KoTopas 4o/MKHa 6bITb NPOBEPEHa.

4.4.2 dyHkumsa valid_geometrically_bounded_wf_point onpegensiet, aBnseTca v 3afaHHas apry-
MEHTOM TOuKa A0NYyCTUMO AN MCNO/Mb30BaHUA B NpeAcTaBneHun hopmMbl, OnpefesieHHON reoMeTpuyecku
OrpaHNYeHHbIM KapkacoM. 3TO HYXHO A1 TOro, 4ToObl y6eanTbes, YTo ilobas Touka, npeacTaBneHHas o6bek-
TOM point_on_curve. Ao/KHA /1eXaTb Ha JIMHUW OrPaHNYeHHOro TUNa, a 3TO OCYLLEeCTBNAAETCA C MOMOLLbHO
npegbiayweii dyHkumm valid_geomotrically_boundod_wf_curv0. ®yHKLuMA MeeT peKypcuBHYHO CTPYKTYpY
A5 TOro, YTo6bl OCYLLECTB/IATL NPOBEPKY HA PA3/TUYHYIO [NTyOUHY BIOXKEHHOCTH.

EXPRESS cneyudukaums

*
FUNCTION valid_geometrically_bounded_wf_point
(pnt: point); BOOLEAN;
- npoBepKa AONYCTUMbIX OCHOBHbIX TUMOB
IF ((\AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.CARTESIAN_POINT'") IN TYPEOF (pnt))
THEN RETURN (TRUE);
ELSE

6



FOCT P NCO 10303-510—2006

- ecnv 3afjaHHbIM apryMeHTOM TUNOM 06bekTa SiBASeTCA point_on_curve. To NpoBepka
- [ONYCTMMOCTU UCMONb30BaHWA IMHUM TEOMETPUYECKN OTPaHNYEHHOrO0 TUNa B KayecTBe 6a30Boii
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
- ecnv 3afilaHHbIM apryMeHTOM TUMOM 06beKTa siBnsieTcs point_replica, To npoBepka

—Ha [,oNyCTUMYI0 NOPOXAAIOLLYI0 TOUKY
IF ((AIC_GEOMETRICALLY_BOUNDED_WIREFRAME.POINT_REPLICA") INTYPEOF (pnt))
THEN RETURN (valid_geometrically_bounded_wf_point
(pnt\point_replica.parent_pt)):
END IF,
END IF,
ENDJF;
RETURN (FALSE);
END_FUNCTION;

r

OnpegenexHne aprymeHTa
pnt — 3agaHHas Touka (06BbEKT paoint), koTopas f0/HkKHa ObITb MPOBEpPeHa.

I%ND_SCHEMA; - aic_geometrically_bounded_wireframe
C
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MpunoxeHune A
(o6a3aTenbHoOe)

COKpaLLI,eHHOE HanMeHOoBaHne ob6bekTa
CokpalleHHoe HauMeHoBaHMe 06bekTa, yCTAHOB/IEHHOTO B HACTOsILEM cTaHgapTte, npusefeHo B Ta6nuue A.l.

Tpe6oBaHNA K UCNONbL30BaHNIO COKpalleHHbIX HAMMEHOBaHWi coaepxaTcs B MeToax peannsalnnm, onncaHHbIX B COOTBeT-
CTBYOUWMX CTaHjapTax komnnekca MCO 10303.

Ta6nuuya A.1— CokpalyeHHOoe HaumMeHOBaHue o6bekTa

MonHoe HanmeHoBaHue o6bekTa CokpaujeHHoe HaumMeHoBaHue

GEOMETRICALLY_BOUNDED_WIREFRAME_SHAPE_REPRESENTATION GBWSR

MpunoxeHue B
(o6si3aTenbHoe)

Peructpauus nHhopmaLMoHHOro o6bekTa

B.1 O603HauyeHne fOKyMeHTa

Ons o6ecneyeHuss 04HO3HAYHOIO 0603HAYEHNS UH(DOPMALMNOHHOIO 06BbEKTa a OTKPLITO cUCcTeMe HacTosweMy
cTaHgapTy NPUCBOEH CReaywniti uAeHTUdKaTop o6beKTa:

{iso standard 10303part(S 10) version(l))
CwMmbIcn faHHOro 0603HavyeHus yctaHoBneH B MICO/M3K 8824-1 n onucaHd a MCO 10303-1.

B.2 O603HauyeHne cxembl

Ans ob6ecneyeHna oAHO3HA4YHOTo 0603HAaYeHNUs a OTKPbLITOW cucteme cxeme atc_geometncally_bounded_wiref-
rame_schema (cMm. pa3gen 4) npucBoeH cneaywwnin uaeHTMuUKaTop o6 bekTa:

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

CMbICN faHHOTO 0603Ha4YeHusa yctaHoBneH B MICO/M3K 8824-1 nonucaHa MCO 10303-1.

Mpunoxexnne C
(cnpaBo4yHoOE)

EXPRESS-G guarpammsl
EXPRESS pguarpammbl, npegcrtassieHHble Ha pucyHkax C.1 — C.6. noNy4YeHbl U3 COKpaLW,eHHOro INCTUHTa, IpuBe-
[EeHHOTO Bpasaene4.cucnosib3oBaHvemcneyndgmkaynin uHTepdeiica ctaHgapta MCO 10303-11. Bguarpammax ncnonb-

30BaHa rpaduyeckasn Hotauma EXPRESS-G asbika EXPRESS. OnucaHne EXPRESS-G yctaHoBneHo B MCO 10303-11,
npunoxeHue D.

MpumeyaHune — BbiGpaHHble Tunbl transformation n vector_or_direction umMnopTupyTCa B paclwmpeHHbll
NUCTUHT MK B COOTBETCTBUM C NpaBuaiamMm HesiBHbIX MHTepeiicoB MCO 10303-11. B HacTosAwem cTaHgapTe Apyrne 06b-
€KTbl HE CCbINIAKTCA HA 3TN BbIGPaAHHbIE TUMbI.

8
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PncyHokC.1 — alc_geometrically_bounded_wlreframe — EXPRESS-G gnarpamma 1136
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PucyHok C.2 — alc_geometfically_bounded_wlreframe — EXPRESS-G guarpamma 2 u3 6
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PucyHok C.3 — aic_geometrically_bounded_wlreframe — EXPRESS-G gnarpamma 313 6
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PucyHok C.4 — alc_geometrically_bounded_wireframe— EXPRESS-G guarpamma 4 u3 6
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PucyHok C.5 — alc_geometrically_bounded_wlreframe — EXPRESS-G gnarpamma 5 n3 6
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transformation

functional lydcfmedtransformation L
description JE—

(3.1 cartesian transformation operator”)

PucyHok C.6 — alc_geometrically_bounded_wlreframe — EXPRESS-G guarpamma 6 n3 6
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Mpunoxexnue O
(cnpaBouHoOE)

MalUVHHO-UHTCPNPETUPYCMbIC TUCTUHTU

B AaHHOM NPUAOXEHUN NPUBEAEHDLI CCbINIKN Ha CaliThbl, HA KOTOPbIX HAXOAATCA NNCTUHIN HAUMMEHOBAHWII 06BHEKTOB
Ha sf3blke EXPRESS 1 COOTBETCTBYIOLW X COKPALLEHHbIX HAMMEHOBAHWIA, YyCTAHOBMEHHbIX a HacToswWwemM cTaHgapTe. Ha
3TUX XKe caiTax HaxoAAaTCcAa NUCTUHIM BceXx EXPRESS-cxeM. yCTaHOB/IEHHbIX BHACTOALWEM CTaHAapTe, 6e3 KOMMeHTapues
W APYroro NOsiCHAWEero TekcTa. TN IMCTUHIN AOCTYNHbI BMaLWWHHO-UHTEpNpeTupyemMoi popme nMOryT 6bITb NOSTyYeEHbI
no cnepywwum agpecam URL:

CokpaleHHble HanmeHoBaHus: http://www.mel.nist.gov/div826/subject/apde/8nr/
EXPRESS: http:/Avww.mel.nIst.goW sstep/parts/paft510iis/

Mpu HEeBO3MOXHOCTU fOCTyna K 3TUM caiiTam Heo6xoAnMMO o6paTUTbCA a LeHTpanbHblii cekpeTtapuat UCO unu
HenocpefcTBeHHO B cekpeTapuat MCO TK184/MK4 no agpecy 3N1eKTPOHHOI NoYThl: sc4sec@ cme.nlst.gov.

NMpumeyaHune — NHpopmaunsa, npecraBneHHass B MAlWWHHO-UHTEPNPETUPOBAHHOM BUAE HA YyKa3aHHbIX
BbllWe URL. ABNseTcs cnpaBoyYHoi. O6s3aTeibHbIM SIBNAETCS TEKCT HACTOsALero ctaHaapTa.

MpunoxeHune E
(cnpaBoyHoOE)

CBefieHNsa 0 COOTBETCTBUM HALMOHAbHbLIX CTAHAAPTOB
Poccuiickoii ®eaepaynn CCbiIOYHBIM MeXAyHapoAHbIM CTaHAapTam

Tab6bnunua E1

O603HauYeHNE CCbIIOYHOTO MEXAYHAPOAHOrO
O603HayeHne 1 HaMeHOBaHWe COOTBETCTBYIOLLErO HALMOHAILHOTO CTaHaapTa

cTaHgapTa

NCO/M3K 8824-1:1995 FOCT P WNCO/M3K 8824-1—2001 WHcopmaynmoHHaa TexHONorus.
Ab6cTpakTHas CUHTaKcuyeckas HoTauus Bepcun OAUH (ACH.1).
Yactb 1. Cneumndukauma 0OCHOBHON HoTauun

NCO 10303-1:1994 FOCT P NCO 10303-1—99 CwucTtembl aBTOMaTu3auuy nponmssoacTea 1
X nHTerpayna. MpeacrasieHne faHHbiX 06 U3feNnn 1 06MeH 3TUMUN faHHbI-
mu. Yacte 1. O6wume npeAcTaB/ieHUA U OCHOBOMNOArawWwmne NpuHLUMbI

MCO 10303-11:1994 FOCT P NCO 10303-11—2000 Cuctembl aBTOMaTM3auuum Npou3BoOj-
cTBa U ux nHterpayusa. NMpeacraeneHne faHHbix 06 nsgennn n o6MeH aTuMu
AaHHbIMK. YacTb 11. MeToabl onucaHna. CnpaBoYyHOE PYKOBOACTBO MO SA3bl-
Ky EXPRESS

NCO 10303-41:1994 FOCT P UNCO 10303-41—99 Cucrtembl aBTOMaTM3aLMn npon3soACcTea un
X nHTerpayua. MpeacrtassieHne fgaHHbiX 06 U3LeUn 1 06MEH 3TUMUN flaHHbI-
Mu. YacTb 41. NHTerpupoBaHHble 0606w eHHble pecypcbl. OCHOBbLI onuca-
HUA 1 NOAAepXKN n3genni

NCO 10303-42:1994 .

NCO 10303-43:1994 FOCT P UCO 10303-43—2002 Cuctembl aBTOMAaTu3aLuum NPOU3BOL-
cTBa U uUX nHTerpayua. MpeactaBneHne faHHbix 06 n3gennn n o6MeH aTuMu
AaHHbIMKU. YacTb 43. WNHTerpupoBaHHbie 0606LLeHHble pecypcbl. CTPYKTYpbl
npegcTaBsieHunit

MNCO 10303-202:1996 .

* COOTBETCTBYOLWMI HALUNOHANbHbIA CTaHAAPT OTCYTCTBYeT. [lo ero yTBEPXAEHUS PeKOMeHAyeTcs UCMONb30BaTh
nepeBOj Ha PYCCKWil S3bIK AAHHOTO MEX/AYHapOoAHOro cTaHAapTa. MepeBos AaHHOTO MEXAYHAPOAHOTo cCTaHaapTa Ha-
xoAuTcst B PepepanbHoOM UH(POPMALUOHHOM (hOHAE TEXHUYECKUX PernaMeHToB U CTaHAapTOB.
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