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BeBegeHune

CrangapTtsl komnnekca MCO 10303 pacnpocTpaHAalTCsA Ha KOMNbIOTERHOE NpedcTaBneHne UHgopma-
LK 06 U3aenuax U obmeH AaHHbIMKW 00 u3genuax. Mx uensio asnaetcs obecnedeHue HEWTRaNLHOMO MexXxaHua-
Ma, cNocoBHOro onucbiBaTh U34ENUA HA BCEM NPOTAXKEH UMW UX KU3HEHHOTO UMKNA. 3TOT MEXaHU3M NPUMEHAM
He TONbKO ANA HeATpankHoro obmeHa dainamn, Ho ABNAETCH TAKXKE OCHOBOW ANA peann3alni 1 COBMECTHOMO
JocTyna k bazam AaHHbIX 06 U34enusX 1 opraHu3aLi apXMBUpoBaHNS.

CraHpapTtel komnnekca MCO 10303 npeactaensiioT cobol Habop oTAENEHO W30aBaeMblX CTaHOAPTOB
{4acreii). CTaHgapTbl AaHHOMO KOMMNNEeKca OTHOCATCH K O4HOWA U3 CredyoWuX TEMaTUIeCKUX rpynn: MeTodbl
ONMCaHWA, MHTErPUPOBAHHBIE PECYPCHI, NPUKNAAHbIE MHTEPNPETUPOBAHHbIE KOHCTPYKUWK, NPUMKNaAHbIE Npo-
TOKOTMbI, KOMMNMNEKTbl aBCTPaKTHbIX TECTOB, METOAbLI peanu3alun U aTTecTalMoHHOe TecTUpoBaHue. pynnbl
cTaHdapToB AaHHOro komnnekca onucaHsl B MCO 10303-1. HacToswmMiA cTaHgapT BXoAWUT B rpynny npuknag-
HbIX MHTEPMPETUPOBaHHbIX KGHCTPYKLWA.

MpuknagHas UHTepnpeTupoBaHHan KeHCTRyKU WS (MTK) obecneyrBaeTt NoOrMHeckyo rpynnnupoBKy MHTEp-
NPEeTUPOBAHHLIX KOHCTRYKUWA, NOAAEDKMBAICLLMX KOHKPETHYH (YHKL MOHAaNBHOCTL ANS UCNOMb30BaHWA AaH-
HblX 06 u3genuu B pa3HoobpazHbIX NpUKNagHbIX KOHTeKcTax. WHTepnpeTupoBaHHas KOHCTPYKUKUA
npeacraensaeT cobor 0BbIMHYO MHTEPNPETALWMIC MHTEMPUPOBAHHbLIX PECYPCOB, NoadepxuBaLwyo Tpebosa-
HWSl COBMECTHOMD MCNOMNb30BaHUA UHGOPMaUUK NRpUKNagHbLIMU NPOTOKONaMM.

HacTosiwMiA cTaHgapT onpeaensiet NPUKNagHy MHTEPNPEeTUROBAHHYIO KOHCTPYKUMIO ANS TONONoryec-
K1 OrpaHU4eHHOA NOBEPXHOCTU C AABHO ONMCAHHOR TONONOTMEeR U NONHOCTLI0 onpeaeneHHoR reoMeTpuei. eo-
MeTpua rpaHen u pebep BkncdaeT B cebsl 3aNemMeHTapHy recMeTPUe U reomeTpuio cBobogHbIx dhopm.
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HAUMOHANBHBIA CTAHOAPT POCCUUCKOWN DEOEPALNMN

CucTtembl aBTOMaTUIaLMK NPOM3BOACTBA W MX MHTErpauus
NMPEOCTABNEHWE OAHHBIX OB M3AENMA U OBMEH 3TUMW OAHHBIMW
YHacTtb 511

MpuknagHble MHTEPNPETUPOBaHHbLIE KOHCTPYKUWUN.
Tononorn4eckun orpaHnveHHasa NOBEPXHOCTb

Industrial automation systems and integration. Product data representation and exchange.
Part511. Application interpreted constructions. Topologically bounded surface

DataBBegenns — 2007—07—01
1 O6nacTb NnpUMeHeHusA

HacTtosawui ctaHoapT onpegensieT MHTepnpeTauuic MHTErpupoBaHHbLIX pecypcos, obecnedynsanLyo
COOTBeTCTBWe TpeboBaHUAM K OnpeneneHuo rpaHi ¢ ABHbIMA TONONOMMMECKUMA TPaHULAaMA U NONHOCTLID
onpegeneHHon reoMmeTpUen.

ObnacTtb NpUMEHEHUS HACTOALLErO CTaHAapTa pacnpocTpaHaeTCa Ha:

- TPEXMEQHYH TEOMETPHIO;

- GU-CNNanHOBLIE KPUBLIE U MOBERXHOCTH,

- KpuBble BTOPOTO NOpsAKa;

- 3NemeHTapHbIe KPUBLIE;

- 3NemMeHTapHbIe NOBERXHOCTH;

- NOAWUNUHAU,

- nNapameTpuyeckue KpUBble;

- pencedHble NOBEPXHOCTU;

- NOBEpPXHOCTHLIE KPUBLIE, CCbiNaLWMEecs Ha NapaMeTpUdeckne KpUBble,

- WM30MHYTbIE NOBEPXHOCTH;

- NPOCTPAHCTBEHHLIE KPUBLIE;

- reomeTpuio ceoboaHbIX hopMm;

- reomeTpudeckue npeobpazoBaHuUs;

- WCNONL30BaHWE TONOMOr KA ANA OrpaHUMEH WA rTeOMEeTPNHEeCKUX 0O beKToB.

ObnacTtb NPMMEHEHWUS HACTOSALErC CTaHA4AapTa He pacnpocTpaHAETCs Ha;

- OBYMEPHYH reoMeTpUI0, KpOMe onpefeneHusl napaMmeTpUHecknX KpUBLIX B NPOCTPaHCTBE NapaMeTpoB
NoOBEPXHOCTH,

- OrpaHWMeHHble NUHUK, KpoMe NONUAUHAA U BU-CNNaAHOBbLIX KPUBLIX;

- OrpaHWYEeHHbIE NOBEePXHOCTH, KpoMe BU-cnnaiHOBLIX NOBEPXHOCTEN;

- BblHECEHHbLIE IMHWUK 1 MOBEPXHOCTH.

2 HopmaTUBHbLIE CChINKKU

B HacTosWwemM cTaHOapTe UCNONL30BaHbl CCbiNKWM HAa CReAyLWne MeXayHapoaHble CTaHapThl;

MCO/MOBK 8824-1:1995 WMudopmaunoHHble  T1exHonorun,  OTKpbiTas  B3aMMOCBA3E  CUCTEM.
ABcTpaKkTHaa cuHTakcudeckas Hotauus OguH (ASN.1). YacTte 1. Cneyndukauus 6a3oBoi HoTauum

MCO 10303-1:1994 Cucrtembl aBToMaTU3aL MM NPOU3BOACTBA U UX MHTerpauusn. MNpegcraBneHue gaH-
HbIX 08 30enUU M 0BMeH 3TUMU AaHHbIMKU, YacTb 1. OBWKe npeacTaBNEH WA M OCHOBOMONAarakoLWwne NpUHLUNbI

WapaHue ochvymansHoe
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MCO 10303-11:1994 Cuctembl aBTOMaTU3aLMK NPOU3BOOCTBA U MX MHTEerpauns. NMpegctaeneHne gaH-
HbIX 06 n3genuun 1 obMeH 3TuMuU gaHHbIMU. YacTe 11. MeToasl onucaHus. CnpaBodMHOE pYKOBOLCTBG MO A3bIKY
EXPRESS

MCO 1030341:1984 Cuctembl aBTOMaTU3aUMA NPOU3BOACTBA U MX UHTerpauuna, NpeactasneHne AaH-
HbIX 06 U30enuu U1 0OMeH 3TUMKM JAaHHBIMU. YacTe 41. MHTerpuposaHHble 0bobweHHsIe pecypcbl. OCHOBLI ONu-
CaHWA 1 NoAOSPHKKW U3AENURA

MCO 1030342:1994 Cuctembl aBToMaTyM3aunn Npou3BoacTea u uX uHTerpauyuns. NpegcrasneHune gax-
HbiX 0D M3genuu u oBMeH 3TUMKM faHHbIMKW. YacTs 42, MHTerpupoBaHHblie 0bobLleHHbIe pecypcbl. [[eomeTpu-
YyecKoe 1 TONonordeckoe npeactasneHue

MCO 1030343:1994 Cuctembl aBTOMaTU3aUMA NPOU3BOACTBA U X UHTerpauuns. NpeactasneHne AaH-
HblX 00 M3genny u 0bmMeH STUMK AaHHbIMU. YacTs 43. MIHTerpuposaHHbie 0606LWeHHble pecypcbl. CTPYKTYPbI
npeactasneHui

MCO 10303-202:1996 Cuctembl aBToMaTU3aUMM NpOU3BOACTBA U UX UHTerpauus. MNpencrasneqHve
JaHHbIX 00 U3g4enun M 0OMeH aTUMKU daHHbIMK. YacTe 202. NpuknagHble NpoToKOMbl . ACCOLMaTUBHBLIE YEPTEXKM

3 TepMuUHBI N onpeaeneHns

3.1 TepmwuHbI, onpegeneHHblie B UCO 10303-1

B HacTofWemM cTaHgapTe NpUMEeHeH b cneayowne TepMAHbI

- npunoxeHwe (application);

- npuKnagHow koHTekcT (application context);

- npuknagHoi npotokon; NI {application protocol; AP);

- metog peanuvzaunn (implementation method);

- VMHTErpupoBaHHbLIW pecypc (integrated resource);

- MHTepnpeTauuA (interpretation);

- mogenb {model);

- uszgenwue (product)

- AaHHble 06 nzgenun (product data).

3.2 TepmWHbI, onpegeneHHbie B UCO 10303-42

B HacTosWeM cTaH4apTe NPUMEHEHbI CNeayolne TEPMAHBI !

- OCecMMMEeTPHYHbIA (axi-symmetric);

- rpaHuua (boundary);

- orpaHudeHus {bounds);

- KOopAWHaTHoe npocTpaHcTBo (coordinate space);

- KpwBas (curve);

- He3aMKHYTasfl KpuBas (open curve);

- OopueHTUpyeMbln (orientable);

- noBepxHoOCTL (surface);

Tononoruveckoe 3Ha4veHue (topological sense).

3 3 TepmwuH, onpegeneHHbid B UCO 10303-202

B HacTosWemM cTaHgapTe NpUMEHEH CNeayoWwMia TepMUH:

- NpyuKnagHas WHTepnpeTMpoBaHHasa koHcTpykuua; MWK (application interpreted construct; AIC):
TNoruveckas rpynnupoBKa MHTepnpeTUpyeMbIX KOHCTRYKUWA, KOTopas NnogaepXkuBaeT onpedeneHHyo dyHK-
LMo AN UCNOMNB30BaHWA AaHHBLIX 0D M34ENUU B KOHTEKCTaX pa3NUNHbBIX NPUNOKEHURA.

3.4 Opyrve onpegeneHud

B HacTogslWem cTaHOapTe Taloke MPUMEeHeHb! CNeayilolMe TEPMUHBI C COOTBETCTBYIOLWUMA onpenene-
HUASI MU

3.4.1 pacwwpeHHasn rpaHb {(advanced face): [paHb, onpegeneHHas Ha NoBepxHOCTW. Takas rpaHb
SIBNAETCH KOHEYHOW HaCcTbo NOBEPXHOCTH, KOTOpas MMEET CBOW rpaHWLbI, MONMHOCTLHHC anpefeneHHble nocpes-
CTBOM TOMNGNCrM4ecKknX 00 bEKTOB, COOTBETCTBYIOLLMX reOMeTpUYEcK M KpusbiM. TpebyeTcs, 4Tobbl reomMeT-
pW1s NOBEPXHOCTW COOTBETCTBOBAaNa NUbo 3neMeHTapHON NOBEPXHOCTH, NMHO M30THYTOR NOBEPXHOCTH, NGO
B1-CcnNaiHOBOW NOBEPXHOCTH,

3.4.2 penbediHaa noBepxHocTb (sculptured surface): Bu-napameTtpuieckas NoBePXHOCTbL NPOU3BOIb-
HoA chopmbl. B HacToswem cTaHgapTe pensedHas NoBepxXHOCTL NpeacTaenaeTcs Bu-cnnaiHoOBOW noeep-
XHOCTbHO.

3.4.3 mnaorHyTas nogepxHocTh (swept surface): MNoBepxHOCTE, NONydYeHHasa NyTeM NepemeLleHns Unu
BpaLleHWUs KpUBOA.

2
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3.4.4 npocTpaHcTBeHHan kpwBasn (twisted curve): NapameTpuyeckas kpuBas B TPEXMEPHOM NpPOCT-
paHcTBe, B HacTosiILeMm cTaHAapTe NROCTPAHCTBEHHas KpMBas npeacTasnseTcs On-cnNaiHOBOR KPUBOA.

4 CoKpalweHHbIA NUCTUHT Ha A3bike EXPRESS

B HacToswem pasgene onpeneneHa EXPRESS-cxema, B KOTOPOA UCMNONbL3YOTCH 3NEMEHTbI MHTEr pUpo-
BaHHbIX PECYPCOB M COAepKaTca TWMbl, KOHKpeTu3aunM 0BbekToB U yHKUMW, OTHOCSLUMECH K HAcTosLWeMy
cTaHgaprty.

MpumeyaHue—B MHTErpMpOBaHHBIX PECYPCaX OOMYCKAETCA CyLUECTROBAHME NOOTUNOR U 9NEMEHTOB CNUC-
KOB BbIOOpa, HE UMNOPTUPOBaHHBLIX B AaHHyto MUK, TakMe KOHCTPYKLMKA UCKMIOYAIOT U3 OepeBa NoaTUNoB UK U3 CNncka
BbibOpa NocpencTBOM NpaBun HeABHOMD UHTepcheica, onpedeneHHblx B MCQO 10303-11. CChINKA Ha UCKIHOUEHHbIE KOH-
CTPYKLWKU HaxogATcs BHe o6nacTi npuMeHeHna aaHHoi MWK, B HekoTopbIX cnyyanx UCKNoYaoTeA BCE ANEMEHTHI Crvcka
BulGopa. Mockoneky MUK npegHasHaqeHbl ANA peanu3alii B KOHTEKCTE NPUKNaaHOro NPOTOKONa, SNEMeHTHl CUcka Bbi-
Bopa 6yayT onpegenaTheA oBnacTeio NPUMEHEHUA NPUKNAAHOMO NPOTOKONA.

HaHHaa uHTepnpeTupyemas NpUnoKeHeM KOHCTPYKUWS NpenocTasnsaeT HeNpoTUBOPEYMBOE MHOXEC-
TBO recMeTPUHecKUX U TONCNorm4eckux obLEKTOB AN onpeaeneHls rpaHu ¢ NONHOCTLIS ONpeaeneHHon reo-
METPUEN 1M BHOW TONONOrMen, onpegensolwen ee rpaHuubl. JonycTUMbIe TUNbI FEOMET PUU FpaHW BKITOMAaoT B
cebs snemeHTapHble U BU-cnnanHoBble neBepxHocTU. TpebyeTcs, 4Tobbl reomeTpus pebep bsina onpegeneHa
KPUBbLIMUW, B TOM YUCHE NapaMeTpudeckKumu.

ObbekTomM camoro BepxHero ypoBHA B gaHHow MWK sensetca advanced_face, koTopbld aBnsaeTcs
cheyranuavpoBaHHbiM TnoMm obbekta face_surface (cm. MCO 10303-42). NpaBuna, OTHOCALLMECH K 3TOMY
o0bbekTy, obecneduBaloT NoMHoe onpeneneHye TONONOTUKA U TEOMETPUK.

EXPRESS-cneundukaius

*

SCHEMA aic_topologically _bounded surface;

USE FROM geometry schema
(axis2 placement 2d,
axis2_placement_3d,
bezier curve,
bezier surface,
b spline_curve with knots,
b spline surface with_knots,
cartesian_point,
circle,
composite_curve_on_surface,
conical_surface,
cylindrical_surface,
degenerate toroidal surface,
direction,
ellipse,
geometric_representation_context,
hyperbola,
line,
parabola,
pcurve,
plane,
polyline,
quasi_uniform_curve,
quasi_uniform_surface,
rational_b_spline_curve,
rational_b_spline_surface,
spherical_surface,
surface curve,
surface of linear extrusion,
surface_of revolution,
swept_surface,
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toroidal_surface,
uniform_curve,
uniform_surface,
vector);

USE FROM topology schema
(edge,
edge curve,
edge_loop,
face bound,
face outer_bound,
face surface,
oriented_edge,
path,
vertex_loop,
vertex_point);

USE FROM representation_schema
(definitional representation,
parametric_representation_context);

USE FROM measure schema (parameter value);

(‘k

MpumedaHuns

1 AnaobwekTor edge, pathnswept_surface yctaHoBneHbl ABHBIE MHTEPEACHI, T.€. OHU BKITIOYEHBI B CNUCKM One-
patopoe USE FORM ana Toro, utToGel N03B0NWTE NPpaBMniam, AeACTBRYOWNM B pamkax o6bekTa advanced_face, nonyunte
JOCTyn K aTpubyTam aTux 0GbekToB. [nA Mcnonk30BaHuaA gaHHoi MK TpebyeTca Tonkko, YTOGLI 3TU 06beKTH peanuso-

BbIBANUCE B BAS OQHOIO U3 CBOUX NOOTUMNOB.
2 CxeMbl, Ha KOTOPbIE BbilUE AaHBI CCbIMNKWA, MOXHO HAATKU B cnegylownx ctaHgapTax komnnekca MCO 10303:

geometry_schema — MCO10303-42;
topology_schema — MCO10303-42;
representation_schema — NCO10303-43;
measure_schema — MCO10303-41.

4.1 OcHOBHbIe NOHATUA U AONYLLEHWA

nD,D,paByME.‘BBETCFI, YTO HE3aBUCUMON peann3aulii B CXeMax NpuUuKnagHbiX NMpOTOKONOB, B KOTOPbIX

ucnone3yetca AaHHas NVK, nognexat cnegytolwive 06bekTbl:
advanced_ face;
axis2_placement_2d;
axis2_placement_3d;
bezier_curve;
bezier surface;
b_spline_curve with_knots;
b spline_surface with_knots;
cartesian_point;
circle;
conical_surface;
definitional_representation;
degenerate toroidal surface;
cylindrical_surface;
direction;
edge curve;
edge_loop;
ellipse;
face bound;
face outer bound;
face surface;
geometric_representation_context;
hyperbola;
line;
parabola;



rocT P NCO 10303-511—2006

parametric_representation_context;

pcurve;

plane;

palyline;

quasi_uniform_curve;

quasi_uniform_surface;

rational_b_spline_curve;

rational b spline_surface;

spherical_surface;

surface_of linear_extrusion;

surface_of revolution;

torcidal_surface;

uniform_curve;

uniform_surface;

vector;

vertex_loop;

vertex_point.

MpuknagHon npoTokon, ucnone3yowuia gaHHy NVIK, gonxeH TpebosaTts, 4Tobbl NogepKMBanMch Bce
BbllENepeYrMcneHHble 00 beKThI.

MpuknagHoW NpoToKON, UCNoNb3YKLWKMA AaHHyto MWK, ponxeH TpeboeaTth, 4Tobb 00 beKT face peanuao-
BbIBaNcH kak 0bbexkT advanced_face.

4.2 OnpegeneHune o6bekTa advanced_face cxembl aic_topologically_bounded_surface

ObtexT advanced_face sBnsertcsa cneynansHsim Tunom obbektaface_surface, koTopblid MmeeT gonon-
HUTENbHbIE OrpaHUdeHns ¢ TeM, 4ToBbl rapaHTUpOBaTh TO, YTO reoMeTpus NPSIMO W MOMHOCTLIO onpeaeneHa.
ObwekT advanced_face sBngaetca 06 BEKTOM BERXHEIO YPOBHS, KOTOPLIA UCNONB3yeTCs AN8 HOpMYyAPOBKA
TOYHOIO CMbICNA TOMOMOrMYEcKA OrpaHMYEeHHOW NOBEPXHOCTW, COOTBETCTBYIOWEN obrnactu npumeHeHUs
AaHHon MUK,

Tpebyetca, 4T0bbl 06bekT advanced_face Bbin NOMNHOCTBLD OrpaHWdeH MocpedcTBoM OOBLEKToB
edge_loop unu vertex_loop.

Tun face_outer_bound moxeT MMeTs He Bonee ogHow rpaHiL bl (06 bekT bound) rpaHu.

n pumevyaHune — ,EIJ'IF! HEKOTOPBIX TUNOB 3aMKHYTHIX UMM HACTUYMHO 3aMKHYTBIX I'IOBerHOCTeﬁ MOXET OKa3aTbCA
HEBO3MOXKHbIM YCTAHOBUTE EOUMHCTBEHHYIO BHELUHIOWO rpaHULY.

pumepsi

1 Mwboli o6Lexm edge_loop Ha NAOCKOU MOBEPXHOCHIU MOXEMm UCOAbL308ameca dna onpedeeHus 06L-
exma face_outer_bound npu ycnosuu, 4mo OH He 3aKAHYeH 8 Kakoii-nubo dpyeaoll 3aMKHym ol yernu Ha 2paHtl.

2 OxpyxHas 3amMkHymas fnemas eokpye yunuddpuyeckoli nosepxHocmu (o6sexm cylindrical _surface) He
Mmoxem onpedenams o6Lexkm face_outer_bound, makkaxk 0Ha He okpyxaem 3aMKHymyr0 obnacmes nogepxHocHL

EXPRESS-cneundukaius

*

ENTITY advanced face
SUBTYPE OF (face surface);
WHERE
WR1: SIZEOF ([AIC_TOPOLOGICALLY_BOUNDED_SURFACE.ELEMENTARY_SURFACE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.B_SPLINE_SURFACE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE"*
TYPEOF(face geometry)) =1;

WR2 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE EDGE_LOOP'IN
TYPEOF(bnds.bound)) | NOT (SIZEOF {(QUERY

{oe <* elp fbnds.bound\path.edge list |
NOT(AIC_TOPOLOGICALLY _BOUNDED_SURFACE EDGE_CURVE'IN
TYPEOF(oe\oriented edge.edge element))))=0)))=0;
WR3: SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)} |



rocT P UCO 10303-511—2006

NOT (SIZEOF (QUERY (oe <*elp_fbnds.bound\path.edge_list |
NOT (SIZEOF ([AIC_TOPOLOGICALLY_BOUNDED_SURFACE.LINE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CONIC',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SURFACE_CURVE',
'‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE B_SPLINE_CURVE'] *
TYPEOF(oe.edge elementiedge curve.edge geometry))=1)
N=0))=0;
WR4 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)) |
NOT(SIZEOF(QUERY (ce <*elp_fbnds.bound\path.edge_list |
NOT({{((AIC_TOPOLOGICALLY_BOUNDED_SURFACE VERTEX_POINT'IN
TYPEOF(oe\edge.edge start)) AND
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT'IN
TYPEOF(oe\edge.edge start\vertex point.vertex geometry)))) AND
(CAIC_TOPOLOGICALLY_BOUNDED_SURFACE VERTEX_POINT'IN
TYPEOF(oe\edge.edge end)) AND
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT' IN
TYPEOF(oe\edge.edge end\vertex point.vertex geometry)))
N =0)))=0;
WRS5 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)) |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.ORIENTED_PATH'IN
TYPEOF(elp_fbnds.bound))) =0;
WREG : (NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE'IN
TYPEOF(face geometry))) OR
(SIZEOF (['AIC_TOPOLOGICALLY_BOUNDED_SURFACE LINE',
'‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CONIC',
'‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE',
'‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE.B_SPLINE_CURVE'*
TYPEOF(face geometry\swept surface.swept curve))=1);
WRY7 : SIZEOF(QUERY (vlp_fbnds <* QUERY (bnds <*bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE VERTEX_LOOP'IN
TYPEOF(bnds.bound)) |
NOT({'AIC_TOPOLOGICALLY_BCOUNDED_SURFACE.VERTEX_POINT'IN
TYPEOF(vip fbnds\face bound.bound\vertex loop.loop vertex))
AND (AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT'IN
TYPEOF(vip _fbnds\face bound.bound\vertex loop.
loop vertex\vertex point.vertex geometry))
M=0;
WRS : SIZEOF (QUERY (bnd <* bounds |
NOT (SIZEOF{['AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP",
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_LOOP]*
TYPEOF(bnd.bound)) = 1))) =0;
WRS : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list |
(‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SURFACE_CURVE'IN
TYPEOF(oe\oriented edge.edge elementiedge curve.edge geometry))
AND (NOT (SIZEOF (QUERY (sc_ag <*
oe.edge elementiedge curve.edge geometry\
surface curve.associated geometry |
NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.PCURVE'IN
TYPEOF(sc_ag))))=0))))=0)))=0;
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WR10: ((NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE . SWEPT_SURFACE'IN
TYPEOF(face geometry))) OR
((NOT (AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE'IN
TYPEOF(face _geometry\swept_surface.swept_curve))) OR
(SIZEOF(face geometry\swept surface.swept curve\polyline.points)
>=3)))AND
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE EDGE_LOOP' IN

TYPEOF(bnds.bound)) |

NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list|
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE' IN
TYPEOF(oe\oriented edge.edge element\edge curve.edge geometry))
AND (NOT (SIZEOF (oe‘\oriented edge.edge element\
edge curve edge geometry\polyline.paints) >=3))))=0))) = 0);

END_ENTITY;

(*

GopmManbHbIe YTBEDPHAEHUS

WR1 — reomeTpus, UCNonb3yemMas Npu onpegeneHui rpaHn, 4omkHa 661Te orpaHUMeHHON. TUn reomeT-
puu rpaHu gonxeH 66T elementary_surface, swept_surface unu b_spline_surface.

WR2 — reomeTpus Bcex rpaHuYHbIX pebep rpaHu gonxHa ObITe NONHOCTRI onpeaeneHa Yepes3 00 bLeKTbl
edge_curve.

WR3 — Tunbl NMHWA, UCNoNb3yeMblX ONA onpegeneHus reomeTpuu pedep, AomkHbl BbITh orpaHnyeHb
Tunamu line, conic, polyline, surface_curve unu b_splines_curve.

WR4 — BepLUMHbI, UCNONb3yeMble NPW oNpeaeneHun rpaHn, LOMMKHLI UMEeTk TUN vertex_point creomeT-
puein, onpegeneHHoi cbbekToMm cartesian_point.

WR5 — 3anpellleHo UCNoNb30BaHWE OPUEHTUROBAHHLIX NyTel Npu onpeeneHun obsekTos edge _loop
obvekta advanced_face.

WR6 — ecnurecmeTpus rpaHu umeeT Tun swept_surface, 1o ucnonb3yembli B ee onpegeneHnn obbekT
swept_curve gomkeH beiTe TUNa line, conic, polyline unu b_splines_curve.

WR7 — ona nwboro obbekta vertex_loop, Wcnonb3yemoro Ans OrpaHUMeHusi rpaHd, obbekT
loop_vertex gonxeH nmeTe TN vertex_point, areomeTpus gonxHa BbiTe ONpegeneHa nocpencTsom obbekTa
cartesian_point.

WRS8 — rpaHuvubl rpaHn gomxHsl ObiTh onpegenedsl nocpeactsoM obbektos nubo edge_loop, nubo
vertex_loop.

WRY — ecnu obbekT surface_curve UCNonNbL3yeTcs Kak MacTe rpaHylbl rpaHu, To atpubyt obbekta
associated_geometry JomxkeH ccbinatecs Ha 06beKTsl peurve, HO He Ha 0bbekThl surface.

WR10 — ecnu o6bekt polyline ucnoneayetca nubo ons cnpegeneHys obbekta swept_surface, nubo
Kak 4acTb rpaH1Lbl rpaHn, TG OH JOMKEH CO4epXaTh, N0 KpanHern Mepe, TP TOHKHK.

HedyopmansHoe yTBepXaeHue

IP1 — nobon aksemnnap obtexkta advanced_face, KOTOpbIA UMEET reoMeTPUD NONHOW cheprudeckon
nosepxHocTu (0bbexkT spherical_surface), nomkeHd 6biTh orpaHvyeH nocpencreoM obbekTa vertex_loop,
pacrnonoKeHHOro B TOMKe, IO OCk Z CUCTEMbl KOORAWHAT BbIXOAMT 3a Npefens NoBepXHocTu cdhepsl (TOECTh B
Touke «CeBepHbld Monwcy cdepsl).

EXPRESS-cneundukaiums

")
END SCHEMA, -- koHeu cxembl AIC_TOPOLOGICALLY BOUNDED SURFACE
(*
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MpunoxeHue A
(oBaAzaTencHoe)

COKpaI.LIEHHOE HanMeHOBaHWe 06LekKkTa
CokpaleHHoe HaMMeHoBaHWe 0ObeKTa, YCTAHOBMEHHOMD B HAacTOAWEM cTaHdapTe, npueegeHo B Tabnuue A.1.
TpeGoBaHUA K UCNONE30BaHWUID COKPaLLEHHBIX HAMMEHOBaHWI COQEPKATCA B MeToAax peanunaalun, ONMCaHHLBIX B COOT-

BETCTBYIOLWNX cTaHgapTax komnnekca NCO 10303.

Tadnuya A1 — CokpaweHHoe HaMMeHoBaHUe 0GLekTa

MonHoe HanmMeHoBaHWe oObexTa CoKpalleHHoe HaUMeHOBaHWe

ADVANCED_FACE ADVFAC

MpunoxeHue B
(oBaAzaTensHoe)

Peructpauusa MHGOpMaLWOHHOro 06 LeKTa

B.1 O6ozHauyeHWe AOKYMeEHTa

Ana obecneyeHuns ogHozHauHoro o6o3HaveHns UHpopMAauuoHHoTo 06bEKTa B OTKPLITOW CUCTEME HACTOALEMY
cTaHaapTy NPUCBOEH cregylownia uaeHTudmukaTop obbekTa:

{iso standard 10303 part(511)} version(1}}

Cwmblcn gaHHoro oboanadernun yetanoened 8 WCO/M3K 8824-1 u onucan 8 MCO 10303-1.

B.1 WaeHTHhMKaunA cxembl

AnAa obecneyeHnsa 0gHO3HAYHOMO 0BGO3HAYeHUA B OTKPLITOA cUcTeMe cxeme aic_topologically_bounded_surface
(cMm. pazgen 4} npuMcBoeH criegyowmnii naeHTdgUKkaTop obbekTa:

{iso standard 10303 part(511}version(1)object(1} aic-topologically-bounded-surface(1} }

CwMblcn aToro o6oaHaveHus yctaHosneH B MCO/MBK 8824-1 m onucan 8 MCO 10303-1.
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NpunoxeHue C
{(cnpaBo4Hoe)

MawvHHO-K HTepnpeTUpyeMble NUCTUHIHU

B paHHOM npUnoXeHud NpuBeaeHbl CCbINKA Ha CalThl, Ha KOTOPbIX HAXOAATCA MUCTUHIM HAMMEHOBAHWA 0B beKTOB
Ha fA3blke EXPRESS M COOTBETCTBYHOLWMX COKpaLLEHHBIX HAMMEHOBaHWIA, YCTAHOBNEHHLIX B HACTOALLEM CcTaHgapTe. Ha
3TUXKe CalTax HaxoAAaATCA NMMCTUHIM Bcex EXPRES S-cxeM, yCTaHOBNEHHbIX B HACTOAWEM CTaHaapTe, 663 KOMMeHTapHes
W ApYroro NoACHALWEro TEKCTA. AT NMUCTUHTU AOCTYNHEI B MALLIWHHO-UHTE pripeTUpYeMoid chopme M MoryT GbITs MONyYeHbl
no cnegytowum agpecam URL:

CokpaleHHble HanmeHoBaHuA: http://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part511/

MpH HEBO3MOXHOCTKM OOCTYNA K 3TUM caiTam, Heobxoaumo obpaTUTECA B LEeHTpanbHbld cekpeTtapuaT MCO unun
HenocpeacTBEHHO B cekpeTapuat MCO TK184/TK4 no aapecy anekTpoHHOR NovThHE: sc4sec@cme.nist.gov.

MpumeyaHue— NHdopmaura, npeacTaeneHHas B MawMUHHO-UHTEPNPETUPOBAHHOM BUAE HA YKA3aHHbIX
Bbllwe URL, aenaetca cnpasovHoi. O6A3aTensHBIM ABNAETCA TEKCT HACTOALETO CTAHAAPTA.

MpunoxeHwne D
(cnpaBo4Hoe)

EXPRESS-G gnarpammbl

EXPRESS guarpammel, npegctaenerHble Ha pucyHkax D.1—D.8, nonyyeHsl U3 CoOKpalleHHOro NMCTUHIE, Npuse-
OEeHHoro B pazgene 4, c MICNoNek30BaHueM cneLudukal il MHTepdeica ctangapTa MCO 10303-11. B gMarpammax ucnonb-
30BaHa rpachuyeckan HoTauma EXPRESS-G aswika EXPRESS. Onucanne EXPRESS-G yctaHosneno 8 MCO 10303-11,
npunoxexue D.

NMpumeyvyaHusn

1 BrIGpaHHble TUNBIgeometric_set_select, trimming_selectuvector_or_direction UMNopTUPYIOTCA B paclUMPEHHbIA
nuctudr MWK B cooTBETCTBUU € NpaBUnamu HeaBHbIX MHTepdeicos no MCO 10303-11. B nacTosAwem cTaHaapTe Apyrue
0ObEKTHI HE CCBINATCA Ha 9TH BoIGPaHHBIE TUMLL.

2 MpaBuna, kacalowmecn o6bekTa advanced_face, uckniovaloT peannaaunio HEKOTOPLIX 06 LEKTOR, KOTOPLIE UMe-
0T HEABHbIE MHTepdecHl M NO3TOMY NOKazaHbl Ha guarpaMmmMax. 3T 06bLEeKTbl OTMEYEHBI Ha QuarpaMmMax 3HaKOM «x» .
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context
type

context
identifier

_context

representation
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context

representation
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items
S[1:?]

representation
_item

name L
parametric_

geometric_
representation representation
_context _context
coordinate
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topological
representation
_item

2,1
face

2,2
face_bound

2,3
vertex

24
edge

2,5
loop

2,0
path

:
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3,2
placement

4,1
curve

31

l

4.4

definitional
representation

geometric
representation
_item
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I |
advanced_ : I reversible 1
face | topology |
face geometry face O 2,8 (1)
surface S B B
same sense : I reversible |
? | Itopology_item |
3.4 1 o oriented_ orientation T ]
surface face *
2,1 (1) O face

bounds 5[1:?](J> J)_

face outer - face_ bound [
_bound ©

(l) bound orientation

2,5(1) O loop
] . t-
Q edge list | oriented | orientation
path |[C0g€ 1St _ | orientation
vertex L[1:7] edge
loop ‘1 8]
| 2.6(1) edge
loop_vertex L 4 edge_ clement
2,3 (1) loop
O
edge_start
vertex _
O edge 1
J) edge end H
vertex 0O
point 29 2,4 (1) edge 2,7(1)
curve
verlex  geomety ,
same_ edge
1.2 sense geometry
point

( 4.2 curve |
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I
| | geometric_ |
I I set _select :
- = _ a

1 1,2

point
o

31D surface 3.4 (2,8)

swept_ l !>

4.7 curve 5,1 bounded
’ swept y| -
curve - elementary :
@7 surface surface surface

7.1
(L J) 3,2(1) b _spline
surface
surface of surface of
linear extrusion revolution ' 13
— placement [location 2
trusion axis axis cartesian_
€X .
position point

4,5 vector

axis
PPV ity : —=——T———
—{ 1,1 direction ) axisl_ M T trimming_ |
|
|

(DER)| Placement P— select

|
|
|
4 Y I —

il
B
|
I 3,5(4
g axis | ; @
I ref direction axis2_

axis2_

placement_2d
p L[3:3] (DER) 3,3(4,3) |

p L[2:2] (DER)

|
|
|
|
|
|
|
I b ] L placement_3d
I
[
|
|
|
|
|
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( 42(2,3,8) )
l cufve

bounded_curve

1

—

polyline —<6,l b_spline_curva 8.1
surface curve
points —@2 compositecur@ l dir

LIST[2:7]

vector 4,5(3)
1,3 4,3(8) orientation
cartesian

)

line

pﬂl. 193
CarteSLall_

point

> Al L magnitude
point 1,1 direction L g
pecurve
reference
10 _curve basis_
purface “ position Ir}_;l;igl__g)fa;;n_le_n_t_:
.. conic ——Q |

definitional | ( 3.4 surface ) I ___ !

representation

3.3 axis2
placement 3d

3,5 axis2
placement 2d

5 5 | ]
ellipse parabola hyperbola

radius semi_axisl semi_axis2 _ scmi_axis semi_imag_
focal_dist axis
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3.3
axis?2
placement 3d

position

5,1(3) elementary_
’ surface

o

plane conical_ spherical cylindrieal toroidal_

surface surface surface surface
: : . . i minor
semi angle radius radius radius ~ Major L
B radius radius

@]
degenerate

o toroidal

select outer -

surface
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upper_index_

[—TTT ST
on_control_ curve_form|  b_spline_ | |
o points(u) — curve_ | |
closed_curve | form | |
o = b L
b_spline_curve
© self_intersect .
- 1,3 cartesian_
o degree control point
points_
list L[2:7]
weights / 1.4 cartesian_
datal.[2:7] ) (DER) point
o rat101.1al_ control_points A[0:u]
b_spline_
© curve
(DER)
weights L[0:u] 1
oo [ T T ]
multiplicities
L[2:7] b_spline_ uniform_ quasi_ bezier_
oO— curve curve uniform_ curve
with_knots curve
upper_index_ knots knot_spec
on_knots L[2:7]
G S S W
: knot_type—L:
________ [
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<1,4 cartesianpoint)

(1,3 cartesian _poini)

control points
A[0u_upper] OF

control_points_list

u_closed L[2:7] OF L[2:7]

v_closed

o
self intersect
{DER) u_upper
O
o—

b_spline surface

b_spline

surface form :

(DER) v_upper J

weights data

|
|
[
Q surface | |
o
R
u degree

v degree

L[2:?] OF L[2:?]| rational_
O————— b spline_
o— surface
{DER) wcights
A[0:u_upper] OF
A[O:v_upper]
l u_knots l l l
knot u_upper L[2:7]
(DER) b_splne | —C | uniform_ quasi_ bezier
surface [ v_Enofs © surface uniform_ surface
O———— 1 with_knots | L[2:?
knot_v_upper with_knots [2:7] surface
(DER) ) .
\'—mLI'J]Fg?Scme{’ knot_spec
u_multiplicities| Ir ________ l :
L[2:2) Kot tpe | |
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. self_ i segment
mtersect L[] f)]

founded
item

L)

composite_ * |
curve_segment |

same sense
- parent curve

( 4,2 curve )

code

{ 3.4 surface )
(DER)

basis surface

transition ===

S[0:2]

(DER)
basis_surface

curve 3d
4,2 curve =

surface
curve

S[1:2] { 3,4 surface )

associated
geometry
L[1:2]

7T - -~ ——71
} | pcurve _or_
| : surface

L_.____’,____I
( 4.3 pcurve ) ( surface * )

___________ L

master
representation

___________ ==

preferred : |
surface curve |
- -
|

|

|
. |
representation :

MpUMeyvaHWe— 3HAKOM «+» OTMEUYEHbI 0OBEKTHI, UCKMIOYEHHBIE B COOTBETCTBMA C NpaBunom ob obbekTe

advanced_face.
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Mpunoxenne E
{(cnpaBo4Hoe)

CeepeHWA 0 COOTBETCTBMW HALMOHanNbHbIX cTaHgapToB Poccuiickon ®egepaumnn

Tatbnuuya EA

CCbINOYHLIM MeXAYHAPOOHbIM CTaHOapTam

OB603HaYeH1e CChINOYHOIC
MEPKAYHAPOOHOIO cTaH4apTa

OBo3HAYEHWE U HAMMEHOBaHWE COOTBETCTBYHLEN O HAUMOHANBHOIC cTaHgapTa

NMCO/M3K 8824-1:1998

rOCT P MCO/M3BK 8824-1—2001 MudhopmaumoHHas TexHonorua. AGcTpaktHas
cUHTakcudeckas HoTauua sepcuu oguH (ACH.1). YacTe 1. Cneuudmkauua ocHoBHOM
HOTauMK

UCO 10303-1:1994

FOCT P UCO 10303-1—99 CucTemMbl aBTOMATU3aL MU NPCU3BOACTEAE U UX UHTE-
rpaumsa. MpencTagneHde AaHHBIX 006 M30enMu U OOMeH aTUMKM daHHbIMWA. YacTe 1.
O6WwMe NpeacTaBneHns U OCHOBOMNONATAOLNAE NMPUH LM

MCO 10303-11:1994

MOCT P MCO 10303-11—2000 CucTembl asTomMaTAzalMl NPOM3BOACTBA U WX
uHTerpauus. MpeactaeneHne aavHbix o6 n3genuu 1 oBmMeH aTUMM gaHHeIMK. YacTe 11.
MeToabl onucaHua. CnpaBoyHoe pyKoBOACTBO Mo A3blky EXPRESS

WCO 10303-41:1994

MOCT P MCO 10303-41—99 CucteMbl aBTOMaTU3auuMd MNpoM3BOACTBA M UX
uHTerpauus. NpeacTasneHne gaHHbiX o6 nzgenuun v obmeH 3TUMU gaHHbIMK. YacTe 41.
WHTerpupoeaHHble oBoGlieHHble pecypcbl. OCHOBBI ONUCAHUA U NOAAEPIKKA M3denvia

MCO 10303-42:1994

*

UCO 10303-43:1994

MOCT P MCO 10303-43—2002 Cuctembl aBTomMaTuzalyi NPOU3BOACTBA U UX
uHterpauus. NpeacTasneHne gaHHbIX o6 nzgenuun v obmeH 3TUMU gaHHbIMK. YacTe 43.
WHTerpupoeaHHble oBoGLieHHble pecypcel. CTPYKTYpbl NpeacTaeneHuit

MCO 10303-202:1996

*

* COOTBETCTBYIOWMA HaLWOHANEHBIA cTaHAapT oTCcyTeTeYET. flo ero yTBepXAEHUA pekoMeHAYETCS UCMNONb30BAaTh
nepeeoq Ha PYcCkMi A3bIk OaHHOro MexgyHapoAHoro cTaHgapTa. Mepeeog AaHHoro mexgyHapodHoro ctaHgapTa
HaxoguTca B ®egepansHomM MHopMaLMoHHOM hoHAE TEXHMMECKUX PErMAMEHTOB U CTAHAAPTOR.
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rocT P NCO 10303-511—2006

YK 656.072:681.3:006.354 OKC 25.040.40 na7 OKCTY 4002

Knwo4esble cnoea: asToMaTusauus, CcpencTBa aBTOMaTU3aul, NpUKNnagHble aBToOMaTU3NPoBaAHHbIE CUCTEMbI,
NnpoMblilUNEHHbIE U3O0EeNWA, AaHHble, NpedCTaBNeHWe JaHHbIX, obmeH AaHHbIMW, NpUKNaHble UHTEePNpeTUpye-
Mble KOHCTRYKUMK, TONONOrM4eckn orpaH1M4eHHbLIe NoOBepXHOCT, NpOCTPaHCTBEHHAaA reoMeTpM1A
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