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Mpeaovcnosue

Llenn v npuHuunel ctaHpapTusaumn B Poccuiickoii ®efepaumn yctaHoBneHbl PefepasibHbiM 3aKOHOM OT
27 pnexabps 2002 r. No 184-93 «O TeXHUYECKOM perynMposaHum», a npasuia NpUMEHEeHN HaLMOHa IbHbIX CTaH-
naptos Poccwiickoii depgepaummn — FOCT P 1.0 — 2004 «CtaHgapTtusaums B Poccuiickoii denepauym. OCHOB-
Hbl€ MOJIOXEHUS»

CeejeHua o cTaHgapTe

1 NOArOTOBJ/IEH Ha ocHoBe COGCTBEHHOrO MepeBoAa Ha PYCCKUIA A3blK CTaHAapTa, YKasaHHOro B
NyHKTE 4. KOTOpPbI BbIMOMHEH [0CyAapCTBEHHBLIM HAaYUYHbIM YUpexaeHuem «LieHTpanbHbIil Hay4Ho-nccnenoBa-
TeNbCKMNIA 1 ONbITHO-KOHCTPYKTOPCKUIA MHCTUTYT POGOTOTEXHMKM U TEXHUYECKOW KNGEPHETUKN»

2 BHECEH TexHuyeckum KoMmuTeToM no ctaHgaptusaumm TK 459 «MHdopmaunoHHas nogaepxka Xu3HeH-
HOTO UMKIa u3genunin»

3YTBEPX/EH VI BBEAEH B IENCTBME Mpukasom ®efepanbHOro areHTcTBa no TeXHUYecKoMy peryni-
poBaHuio 1 MmeTposiorum ot 14 ceHTA6psa 2009 r. N° 362-cT

4 HacTosAwuii ctaH4apT MAEHTUYEH MeXAyHapoaHoMy cTaHaapTy MCO 10303-508:1999 «Cuctembl aBTo-
maTtusauum Npou3BoACTBa U UX NHTerpauus. MpefctasnerHne garHHblx 06 n3genun n 06MeH aTUMU AaHHbIMU.
YacTb 508. MpuknagHble MHTEPNPETUPOBAHHbIE KOHCTPYKLMKU. MHOrocBA3HbIe noBepxHocTM» (ISO 10303-508:2001
«Industrial automation systems and integration — Product data representation and exchange — Part 508:
Non-manifold surface»).

Mpy NpyMeHeHNn HaCcToALLEero cTaHgapTa PeKOMeHyeTCs UCN0/1b30BaTh BMECTO CCbIIOYHbIX MeXAyHa-
POAHBIX CTaH4apTOB COOTBETCTBYIOLLME UM HaLMOHaslbHble CTaHAapTbl Poccuiickoii ®efepaunm, cBefeHns o
KOTOPbIX NPUBEEHbI B ONOTHUTENBHOM NPUAOXeHUn JA

5 BBEJEH BIEPBbIE

MHpopmaLms 06 M3MeHeHUsX K Hac T oS eMy CTaHAap Ty ny6vKyeTCA B eXerofHo n3gasaeMom nHgop-
MaLuMOHHOM yKa3aTesne «HaunoHabHble CTaHAapThi». a TEKCT U3MEHEHUI 1 NONPaBOK — B €XXEMEeCAYHO
n3gasaemblix MHPOPMaLMOHHBIX YKasaTenax «HaunoHanbHble CTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl)
NI 0T MEeHbIHAaC T OAILLero cTadjapTa CooTBeTCTBYLee yBejoeHno byaeT ony6/1MKOBaB B eXXemMecsy-
HO n3gaBaeMoM MHPoOPMaLMOHHOM yKa3aTesie «HaunmoHabHble CTaHaapThi». CooTBeTCTBYoLWas MHop-
Mauus. yBefloMIeHe N TeKCT bl pasMeLaio T Cs Takxe B MHPOpMaLMOHHOV cucTemMe 06LLero nosib30BaHns —
Ha ochuumanbHOM caiiTe deflepasbHOro areHTCTBa N0 TEeXHUYeCKOMY perynpoBaHunio i MeTPOJIOrMN B CETU
VHTepHeT

©CtaHgapTuHdopm. 2010

HacTtoswwmii cTaHAapT HEe MOXET GbITb MOIHOCTLIO UMM YACTUYHO BOCMPON3BEEH, TUPAXMPOBAH 1 pacnpo-
CTpaHeH B kayecTBe o(hULManIbHOTO U3aaHusa 6e3 paspeLleHus defepasbHOro areHTCTBa Mo TEXHUYECKOMY pery-
JIMPOBaHUIO0 Y METPOJIOMUM

n
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CopepxaHune

1 OOMACTD MPUMEHEHMS ..ttt ettt er e e et n et e e es e s e e n e ar e e s e b e e neenene s e reereennenne s
2 HOPMATUBHDBIE COBITTKM .ttt e iee et ettt et et e st e e skt e e s et e e e b et e eas e e e san e e e snneesenee s naneessneeesaneeens

3 TEePMUHBI N OMPEACIEHMSA ..t s

3.1 TepmuHsbl, onpegeneHHble B MCO 10303-1 .....ocovvvvvvveeniineneennnne

3.2 TepmuHbl, onpefeneHHble B VICO 10303-42 ......oooiiiiiiiiieiiiiiiiee ettt
3.3 TepmuH, onpegeneHHbIl B ICO 10303-202 .....ccecouiiiiieiiiiieiieiieste ettt st be e b e see s
3.4 TepmuHbl, onpefeneHHble B MICO 10303-511 .....coooiiiiiiieiiiieiee e
3.5 [lpyrvie TEPMUHBI N OMPELAEITEHMSA o.oeeiiiiii it a s s e s s
4 COKpALLEHHbIN JIMCTUHT HA A3BIKE EXPRESS ..ottt
4.1 OCHOBHbBIE MOHATUA N LOTTYLLLEHVYIS c.eeeeiitieiiiee et eate e ettt e esteeeiseeesiee e e sseesssae e ssbe e st e e ssneeenbeeeseneeennneennnee
4.2 OnpepgeneHne o6bekTa non_manifokl_serface_shape_representation cxembl aic_non_manifold_surface
4.3 OnpegeneHue dyHkumi cxembl aic_non_manifold_surface.........ccccoeniiiiiniiciieeeee
4.3.1 OYHKUMA NMST_CUINVE_CRECK ..eioiiiiiii i
4.3.2 OYHKUMA NMST_SUIMTACE_ChECK ... e
MpunoxeHne A (065a3atenibHoe) CoKpaweHHOE HAUMEHOBAHNE OB b EKT @ ..uuciuriiirieiiieeiieeaieeeseeeenieens
MpunoxeHve B (0653aTenpHoe) Pernctpauus MHOPMALMOHHOTO OO B EKT A .ccververriereeieeeiesieeeiieeieeennes
MpunoxeHne C (cnpaBouyHOE) EXPRESS-G [AUATPAMMBI ....ccviitiiriiiieeiinieeiie ettt sttt
MpunoxeHve D (cnpaBo4yHOE) MaWNHHO-MHTEP/IPETUPYEMBIE TNUCTUHT M .coviiiiiiiciiieieeie e
MpunoxeHve A (cnpaBoyHoe) CBefieHNA O COOTBETCTBUM CCbIIOYHBIX MeXAyHapoaHbIX CTaHAapToB
CCbI/IOYHBIM HaLMOHa M bHbIM CTaHAapTam PoCCHiACKon ®efepaLh.......cwwvereeerennnn.
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BesepneHune

CraHpapTbl komnnekca M C 010303 pacnpocTpaHsTCs Ha KOMIbIOTEPHOE NpeAcTaBieHne uHcopmasum 06
n3genuax n o6mMeH gaHHbIMu 06 n3genusx. VIx uenbio ABnseTca obecneyeHne HeMTpasbHOro MexaHnsma, cno-
COBGHOro ONMCbIBATb U3AEMNA HA BCEM MPOTSHXKEHUN UX XKU3HEHHOTO LMKNa. 3TOT MeXaHn3M NPUMEHNM He TOJTbKO
Ans obmeHa hainnamu B HeliTpanbHOM hopmaTe, HO ABNSIETCA Takke OCHOBOM A1 peannsaumm 1 COBMeCTHOro
pocTtyna k 6a3am gaHHbIX 06 U3fenusax n opraHnsalm apxmeupoBaHus.

CraHgapTsl komnnekca MICO0 10303 npeactaBnsioT coboit Habop O0TAebHO U3faBaeMbix CTaHAapToB (Yac-
Teli). CTaHAapThbl JaHHOTO KOMMeKca OTHOCATCA KOAHOW U3 CefytoLmx Tematnieckunx rpynn: «MeTogbl onuca-
HUsA», «MeTofbl peanusaummn». «MeTof0N0rss M OCHOBbI aTTECTALMOHHOIO TECTUPOBaHNA». «/IHTEerpupoBaHHble
0606LLEeHHbIe pecypcbl». «IHTerpypoBaHHble NprKIaAHble pecypcebl». «MprknagHbie NPOTOKObI». «KOMNAEKTbI
abCTpakTHbIX TeCTOB». «[MpukNagHbie MHTEPNPETUPOBAaHHbIE KOHCTPYKLUMU» 1 «TprknagHble Mogynun». Hactos-
LLMIA cTaHAapT BXOAWT B rpynny «MNpuknagHble MHTEPNPETUPOBAHHbIE KOHCTPYKLIMNY».

MpuknagHasa nHTepnpeTrpoBaHHas KoHCTPyKuua (MYIK) ob6ecneyvBaeT norMyeckyto rpynnmpoBKy MHTepnpe-
TUPOBAHHbIX KOHCTPYKLMIA, NOAAEPXNBAIOLLMX KOHKPETHYIO (OYHKLMOHA/IbHOCTb A/151 UCMO/Ib30BaHNA faHHbIX 06
n3genun B pasHoobpasHbIX NPUKNaHbIX KOHTEKCTax. IHTepnpeTnpoBaHHas KOHCTPYKLUMSA NpeacTaBnseT cobol
06bIYHYI0 MHTEPNPETALMIO MHTErPMPOBaHHbIX PECYPCOB, NOAAEPXMBatOLLYI0 TpeboBaHNS COBMECTHOMO UCMOSIb-
30BaHuA HOPMaLMV NPUKIaAHbIMU NPOTOKOIAMU.

HacTtoswuii ctaHaapT onpefenseT NpukNagHyo MHTEPNPEeTUPOBaHHYH KOHCTPYKLMIO AN1A NpefcTaBeHus
reomeTpuyecknx hopm nocpeacTBOM Mofesieii MHOroCBA3HbIX NOBEPXHOCTEN. B HeM NCnonb3ytoTcs reomeTpu-
yeckue N ToNonornyeckne cpeacTea Ana onpefesieHns MHOTOCBA3HbIX 06 bEKTOB, COCTOALLMUX U3 3NIeMEHTapPHbIX
1 penbeHbIX KPUBbIX 11 NOBEPXHOCTEN.
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HAUWOHANBbHBLIN CTAHOAPT POCCUMCKOW SGEALEPALUMN

Cuctembl aBTOMaTM3aLuy NPON3BOACTBA U UX UHTErpayus
NPEACTABNIEHVE AJAHHBLIX OB U3AENNN N OBMEH 3TUMW JAHHbLIMA

YacTtb 508

MpuknajHble MHTEPNPETUPOBAHHbIE KOHCTPYKLUW.
MHOTOCBSI3Hble MOBEPXHOCTU

Industrial automation systems and integration. Product data representation and exchange.
Part 508. Application interpreted construct. Non-manifold surface

[ara seegeHuna — 2010 — 07— 01

1 O6nacTb NPUMEHEHUA

HacToswwwii ctTaHaapT onpefensieT MHTEPNpeTaLyio MHTErpPUPOBaHHbLIX PECYPCOB, 06ecneymBatoLLyo CooT-
BETCTBME TPeGOBaHUSIM K MPEeACTaBNEHNID FeOMETPUYECKUX (DOPM MOCPEACTBOM MoZeneil MHOTOCBA3HbIX
NOBEPXHOCTEN.

Tpeb6oBaHMA HACTOSLLEro CTaHAapTa pacnpoCcTPaHSITCA Ha:

- TPEXMEPHbIE TOUKY;

- TOYKW, OnpefieNIeHHble B NapaMeTpryeckom NPoCTPaHCTBE KPMBbIX UM NOBEPXHOCTEN;

- TPEXMEPHbIE KPUBbIE:

- KpUBbIE, ONpeAesieHHble B NapaMeTpMYeckoM NPOCTPaHCTBE NOBEPXHOCTEN:

MpumMmeyaHne — Takme KpuBble HA3bIBAOTCS TakkKe MapameTpU30OBaHHLIMK KPUBBLIMU (PCUrve) N KpUBbLIMU
Ha noBepxHoCcTH (cons);

- 3/1IeMeHTapHbIE KPUBbIE: SIMHUIO, OKPYXXHOCTb, 3/1MNC, napa6osy, runep6ony;

- KpUBbIE NepeceyeHui;

- NO/IMNIMHKK, COCTOSILLME, MO KpaiiHel Mepe, 13 TPeX Touek;

- NOBEPXHOCTY:

- 3/1eMeHTapHbIe NOBEPXHOCTY: NIOCKOCTh, LMIMHAP, KOHYC, TOP. Cihepy:

- KPUBO/MHEiHbIE MOBEPXHOCTU, NOYYEHHbIE BpaLLleHUEM UK IMHENHO 3KCTPY3neit KpUBOIA:
- pefibechHble KPYBbLIE U MOBEPXHOCTY;

- 06pe3aHne KpyBbIX 1 NOBEPXHOCTEl C UCMO0/Ib30BaHMEM TOMOIOMMYECKNX 06 BEKTOB;
- KOMMO3MLMIO KPUBbIX M MOBEPXHOCTEN C UCMO/Ib30BaHMEM TOMOSIOMMYECKMX 06 bEKTOB;
- KOMMPOBaHUe KPUBbIX, NOBEPXHOCTEl 1 Moaeneli NoBepxHOCTEd;

- TPEXMEPHbIE CMELLLeHUs KPUBbIX U MOBEPXHOCTEIA;

- MHOTOCBSI3HbIE 0GBbEKTI.

Tpe6oBaHUsA HACTOSALLErO CTaHAAPTa HE PACcMpPOCTPAHSIIOTCS Ha:

- HeOrpaHUYeHHy reoMeTpuIo:

- caMornepecekalLLylocsi FeOMeTPUIO;

- FTEOMETPUI0 B ;BYMEPHOM MPOCTPAHCTBE [eKaPTOBbIX KOOPAWHAT;

- KOMYPOBaHUE TOYeK;

- Tonosoruio 6e3 NPUBA3KM K COOTBETCTBYIOLLLEl reoMeTpuyeckoii o6nacTu.

M3paHne ouunansHoe
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2 HopmaTUBHbIE CCbIKK

B HacTosLwem cTaHAapTe UCMNO/b30BaHbl CCbIIKU Ha CnefyoLine MexayHapoaHble cTaH4apThl:

MCOYM3K 8824-1:1998* MHopMaLMOHHbIE TEXHONOMMW. B3aUMOCBSA3b OTKPbITbIX CUCTEM. AGCTpaKTHas
CMHTaKcuuyeckas HoTauums Bepcum 1 (ASN.1). YacTb 1. Cneundmkaumsi ocHoBHoM HoTaumm (ISO/1EC 8824-1:1998,
Information technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation)

MCO 10303-1:1994 Cucrtembl aBTOMaTU3aLMN NMPON3BOACTBA U UX UHTerpauus. MNpeacrasneHne AaHHbIX
06 nsgenun n 06mMeH aTMu AaHHbiMK. YacTb 1. O6Lme npeAcTaBneHNs v OCHOBOMONArawLmMe NPUHLMNGI
(ISO 10303-1:1994. Industrial automation systems and integration— Product data representation and exchange —
Part 1: Overview and fundamental principles)

MCO 10303-11:1994 CucTembl aBTOMaTM3aLNM MPON3BOACTBA U X UHTErpauus. MNpeacrasneHne AaHHbIX
06 n3genun n 06MeH aTuMm faHHbimy. Yactb 11. MeToAbl onucaHms. CnpaBoyHOe pyKOBOACTBO Mo A3blky EXPRESS
(ISO 10303-11:2004. Industrial automation systems and integration — Product data representation and exchange —
Part 11: Description methods: The EXPRESS language reference manual)

M CO0 10303-41:1994 CrcTeMbl aBTOMATU3aLMM MPOU3BOACTBA M NX MHTerpauys. MNpeactaBneHne gaHHbIX 06
n3genuu n obMeH aTuMu gaHHsiMu. YacTb 41. VIHTerpupoBaHHble o6Lme pecypcbl: OCHOBbLI onucaHusa 1 nogaep-
Xku n3genuid (ISO 10303-41:1994, Industrial automation systems and integration — Product data representation
and exchange — Part41: Integrated generic resource: Fundamentals of product description and support)

1 C 010303-42:1994 CrcTeMbl aBTOMATU3ALMMN MPOU3BOACTBA U UX MHTErpauys. MNpefctaBneHune AaHHbIX 06
nsgenun n obMeH aTUMKM faHHbiMK. YacTb 42. VIHTerpmpoBaHHble 0606LeHHble pecypchl. [eomeTpuyeckoe un
Tononornyeckoe npegcrtasnernne (ISO 10303-42:1994, Industrial automation systems and integration — Product
data representation and exchange — Part 42: Integrated generic resource: Geometric and topological
representation)

M C010303-43:1994 Cuctembl aBTOMaTU3aLMN NMPOU3BOACTBA U X HTErpauus. MNpeacraBneHne AaHHbIX
06 n3genum n obMeH aTuMK faHHbiMK. YacTb 43. VIHTerpuposaHHble obwue pecypcebl. CTPYKTypbl NpeacTase-
Huii (1ISO 10303-43:1994. Industrial automation systems and integration — Product data representation and
exchange — Part 43: Integrated generic resources: Representation structures)

NCO 10303-202:1996 Cuctembl aBTomMartusauum npousBOACTBa U UX WHTerpauusa. lNNpeacrtasnexHve
AaHHbIX 06 n3genun n 06mMeH aTMmn gaHHbiMK. YacTb 202. MNpukiagHbie NPOTOKObI. ACCOLMATUBHbIE YEPTEXN
(ISO 10303-202:1996. industrial automation systems and integration — Product data representation and
exchange — Part 202: Application protocol: Associative draughting)

MpumeyaHune — HopmatneHas cceiika Ha ICO 10303-202 npuBefeHa TOMbKO AN onpefeneHnsa TepMmHa
«npuKnagHas uHTepnpeTnpoBaHHas KOHCTpykums (MAK)».

MCO0 10303-511:2001 CucTtembl aBTOMaTU3aLMN NPON3BOACTBA N UX UHTErpauus. MNpeacTaBneHe AaHHbIX
06 n3genuu n 06meH aTuMu gaHHbiMu. Yactb 511. MpuknagHble MHTEPNPETUPOBAaHHbIE KOHCTPYKLMU. TONoNorm-
Yyecku orpaHnyeHHas nosepxHocTb (1ISO 10303—511:2001. Industrial automation systems and integration — Product
data representation and exchange — Part 511: Application interpreted construct: Topologically bounded surface)

3 TepMUHbI 1 onpeaeneHus

3.1 TepmuHbl, onpegeneHHblie B ICO 10303-1

B HacTosLem cTaHAapTe NPUMEHeHbI cegytoLve TEPMUHLI:
- KOMMNeKT abcTpakTHbIX TecToB. KAT (abstract test suite: ATS):
- npunoxeHue (application);

- NnpuknagHoi koHTekcT (application context);

- npuknagHoi npotokon; MMM (application protocol; AP);

- AaHHble (data);

- 06meH gaHHbIMU (data exchange);

-0606UeHHbI pecypc (generic resource);

- MmeTog peanusauuu (implementation method);

- nHdpopmauumsa (information);

- UHTErpuUpoBaHHbIN pecypc (integrated resource);

* 3ameHeH. [elicteyeT ICOYM3K 8824-1:2002.
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- UHTepnpeTaumsa (interpretation);

- mogenb (model);

- nsgenve (product);

- laHHble 06 nsgenuu (product data);

- CTpyKTypa (structure).

3.2 TepMuHbl, onpegeneHHole B MICO 10303-42

B HacToALleM cTaHAapTe NPUMEHeHbI cneaytolme TePMUHBI;

- rpanuua (boundary);

-TBepAoTeNnbHaa MoAenb rpaHnyHoro npeactasneHus (boundary representation solid model);

- coef\MHeHHbI (connected);

- KoopauHaTHOe npocTpaHcTBOo (coordinate space);

- KpuBas (curve):

- pasmepHocTb (dimensionality);

-o06nacTb (domain);

- mapameTpuyeckoe NpocTpaHCTBO (parameter space);

- camonepeceyeHue (self-intersect);

- noBepxHocTh (surface).

3.3 TepmuH, onpeaeneHHbin B MCO 10303-202

B HacToALweM cTaHfapTe NPYMEHEH CreAyoLnii TEPMUH;

npuvknagHasa uHTepnpeTupoBaHHasa KOHCTpykKumns; MUK (application interpreted construct; AIC); Jloru-
yeckas rpynnmpoBKa UHTEPNPETUPOBaHHbIX KOHCTPYKLUMIA, KOTOpas NoAAepXusaeT onpeeneHHyro yHKLMIo ans
MCNoMb30BaHUA faHHbIX 06 U34eNN B pas/iMyHbIX MPUKNALHbIX KOHTEKCTaX.

3.4 TepMuHbl, onpegeneHHsle B MCO 10303-511

B HacTosALWwem cTaHAapTe NPMMEHeHbI CliefyoLmne TEPMUHBI;

- pacwupeHHas rpaHb (advanced face);

- penbedHasa noBepxHocTb (sculptured surface);

- N30THYTasa NOBEPXHOCTb (swept surface).

3.5 lpyrue TepMuUHbI U onpeaesieHnsa

B HacTosilemM cTaHgapTe MpUMEeHEeHbl Takke cnegylolme TepMUHbI C COOTBETCTBYHOLWMUMUK onpegene-
HUAMU;

3.5.1 gBycBaA3Has popma (2-manifold): ®opma, B N060I TOUKE HA TPaHMLE KOTOPO MOXHO co3faTb
[0CTaTOYHO MasieHbKyto cdoepy Tak. YToObl BHYTPEHHASA YacTb 3TOW chepbl fennnach AaHHON rpaHuLeli TO4HO Ha
ABe yactu. Kak npasuno, rpaHuy o6pasytoT pebpa 1 rpaHu.

NMpnumMmeyaHue — [laHHoe onpefeneHne UCK/YaeT caMonepeceyeHe NoBEPXHOCTEN, B3aMMHble nepeceye-
HVSi NOBEPXHOCTEl, He npoxoasiyue BAob pebep, n pebpa, o6pasoBaHHble Tpems Un 6osiee rpaHsMu.

3.5.2 MHorocesasHasa popma (non-manifold); Mogens NOBEPXHOCTU, A/15 ONpefesieHNs rpaHuL, 1 CBA3HO-
CTW KOTOPOW WCMOMb3YTCA TONOMOTMYECKNe KOHCTPYKLMKM, cofepxalias, no kpaliHell mepe, ABa 06bekTa
connected_face_set. umetownx obuyto rpaHb (06bekT face), nn6o 6onee aByx o6bLekTOB face, MeroLwmnx
o6Lee pebpo (06beKT edge).

4 CoOKpalleHHbIA AUCTUHT Ha A3blke EXPRESS

B HacToswem pasgene onpegeneHa EXPRESS-cxema, B KOTOPOW MCNOMb3YOTCA 3/IEMEHTbI UHTETPUpPO-
BaHHbIX PECYPCOB U COAEPXATCS TUMbI, KOHKPETU3aLUM 06BEKTOB M PYHKLUM, OTHOCSALLMECS K HACTOSILLLEMY CTaH-
4apry.

MpumMeyaHune — B MHTErpupoBaHHbIX pecypcax AonyckaeTcs CyLecTBOBaHe NoATUMNOB U 3/1EMEHTOB CMNCKOB
BblbOpa, HEe MMMOPTUPOBaHHbLIX B AaHHyl MUK, Takne KOHCTPYKUMM UCKOYAOT M3 fepeBa MOATUNOB WM U3 ChncKa
BblGOpa MOCPEACTBOM NpaBW/l HEABHOTO MHTepdieiica, onpegeneHHbix B MCO 10303-11. CCbIKM Ha WCK/IHYEHHbIE
KOHCTPYKLUMW HaxofAaTca BHe 06nactn npumMeHeHns aaHHoi MK, B HEKOTOPbIX Cyvasx MCKIYaloTCA BCE 3N1eMEHTbI
cnucka Bblbopa. Mockonbky MUK npefHasHayveHsbl 418 peasv3aunn B KOHTEKCTE NPUKIALHOIO NPOTOKONA, 3/1IEMEHTbI
cnucka BblGopa GyayT onpefenaTbcs 061acTbio NPUMEHEHUS NPUKIaLHOrO MPOTOKONA.

[aHHasa npuknagHas MHTepnpeTypoBaHHas KOHCTPYKLMSA NPeACTaBsSieT HENPOTMBOPEYNBOE MHOXECTBO reo-
MEeTPUUYECKMX 1 TONOSIOMMYECKUX OGHEKTOB A/151 ONPeAENEHNS NPEACTaB/IEHNI MHOMOCBSA3HbIX NOBEPXHOCTEN, CO-
CTOSLLMX W3 3NIeMEHTAPHbIX N penibedHbIX KPUBbIX U NoBepxHocTell. O6BEKTOM CaMOoro BEPXHEro ypoBHS B

3
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HacTosleMm cTaHdapTe aBnseTca non_manifold_surface_shape_represontation. JaHHbIli 06BEKT OrpaHuyeH.
OrpaHunyeHue reomeTpuyeckoli hopMbl OCYLLLECTB/IAETCHA NOCPEACTBOM TOMO/IOTMYECKNX 06 BEKTOB, TakMX Kak

vertex, edge u face.

Tononoruyeckne 06bLEKTbI He A0/DKHbI CylleCcTBOBaTb BHE CBA3U C COOTBETCTBy}OUJ,eVI reomeTqueCKoﬁ

06/1acTblo.

MpumMmeuyaHune — B HacTosILLEM CTaHAapTe MUCMOMb3yTCs BCe 06bekTbl U TUnbl n3 ICO 10303-511.

EXPRESS-cncupdmkanms:

*°

SCHEMA atc_non_manifold_surface:

USE FROM aic_topologicaHy_bounded_surface;

USE FROM geometric_model_sctiema (
lace_based_surface_maodel);

USE FROM geometry_schema (
b_spJine_curve,
b_spline_surface,
bounded_p_curve.
bounded_surface_curve,
cartesian_transfomratk>n_operator_3d.
curve.
curve_replica,
degenerate_p_curve,
evaluated_degenerate_p_curve.
intersection_curve.
offset_curve_3d.
offset_surface.
point_on_curve.
point_on_surface,
seam_curve,
surface.
surface_replica);

-- ISO 10303-511
-- 1SO 10303-42

-- 1SO 10303-42

USE FROM product_property_representation_schema (- - 1SO 10303-41

shape_representatk>n):
USE FROM representation_schema (
mappedjtem,
representation,
representationjtem,
representation_map):
USE FROM topology_schema (
closed_shell.
connected_face_set.
face.
open_shell.
oriented_face);

MpumeyaHne — CxeMbl, CCbIIKN HA KOTOPbIE AaHbl BbilLe, MOXHO HaliTK B C/lefyoLmnx CTaHAapTax komnaekca

MCO 10303:
aic_topologically_bounded_surface
geometric_model_schema
geometry_schema
product_property_representation_schema
representation_schema
topology_schema

4.1 OCHOBHbIE NOHATUA M AONYLWEHUSA

,U'I'Iﬂ He3aBNCUMOW peannsaynn B cxemax npuknaaHbiX NPOTOKO/10B, B KOTOPbIX UCNOJIb3yeTCA AaHHasA

-- 1S0 10303-43

-- 1SO 10303-42

— WCO 10303-511:
— WCO 10303-42;
— WCO 10303-42;
— WCO 10303-41;
— WCO 10303-43;
— WCO 10303-42.

MNK. npegHasHavyeH 06bekT non_manifold_surfaco_shape_representation.

4
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4.2 OnpepgeneHune ob6bekTa non_manifold_surface_shape_representation CXeMmbl
aic_non_manifold_surface

O61bektT non_manifold_surface_representation onucbisaeT hopMy Uim Yactu hopMbl o6bekTa product
nocpeAcTBOM MHOTOCBA3HbIX 06 EKTOB C OrpaHNYeHNSIMU.

MNMpumeyaHusa

1 MHorocBsi3Hble 06bEKTbl TOMOIOMMYECKN MeHee orpaHu4yeHbl, YemMm O4HOCBA3HbIE. Hanpmmep, Ha 3TN 0OBEKTbI
He HanaraeTcs cnefylollee orpaHuYeHne: Tobko aBe rpaHu {06bekTbl face) moryT nmeTb obLiee pebpo (06bekT edge).
Mo3TOMy OHM He Bcerga noaxoAsT AN MOCTPOEHWS TBEPAOTENbHbIX Mogeneidl. OAHAKO OHU YacTo BCTPeYatoTCcs B Npusio-
XKEHUSAX, NOAAEPKMBAIOLLMX METOA aHa/M3a KOHEUHbIX 3/IeMEHTOB.

2 O6bekT non_manifold_surface_representation MOXeT cofepxaTb MOAEeb OAHOCBA3HON NMOBEPXHOCTU, HO HE
Hao60opoT.

3 O6bekT product B HaCTOSILLEM CTaHAapTe HE paccMaTpuBaeTcs.

O6bekT non_manifold_surface_shape_represontation aBnsetca nogTunom ob6bekTa
shape_representation. onpegeneHHoro B UICO 10303-41. KOTOPbIA COCTOUT U3 OJHOIO UM HECKOJIbKMX 06 bEK-
ToB face_based_surface_model. Kaxgblii 06bekT faco_basod_surface_model noctpoeH n3 o6bekToB
connected_face_set, KOTOpble B KOHTEKCTE TPEOOBAHUI HACTOSAILLErO CTaHAapTa MOryT ObiTb peasin3oBaHbl Kak
06bekTbl connected_face_set nnn kak oguH 13 ero noatunos — open_shell nan closed_shel. O6bekTbl
connected_face_set coctoaT n3 06bekToB face, B KOTOPbIX NCNOMb3YOTCA 06BbekThl edge v vertex. MocnegHue
TPV TUNa 06BEKTOB A0/MKHbI CCbINATbCA HA reoMeTpuyeckne 06bEKTbI, Takme Kak point, curve u surface. CesAsb
MeXay Tononorneii n reometpueli MoXeT ObITb yCTaHOB/EHa NocpeAcTBOM 06bekTa face_surface nm6o o6bekTa
advanced_faco BcootBetcTBum ¢ M1 C 010303-511. 311 BapmaHTbl OT/IMHAKOTCS BbIGOPOM AOMYCTUMbIX NOATANOB
06bEKTOB point, curve u surface, a Takke orpaHMYEHNAMUN Ha CCbISIKN HA UX 6a30Bble reoMeTpuyeckne 06 LEKTHI.

MpumeuyaHune — MpeacraBneHne 06bekToB face_surface kak 06bekToB advanced_face pekomeHgyeTcs ans
Mofeneil MHOrOCBA3HbIX NOBEPXHOCTEN, npefHa3HaveHHbIX 418 NPUMEHEHUS COBMECTHO C TBEPAOTE bHLIMU MOAENS-
MW FPaHNYHOro NpefcTaBneHns. VIHTerpaums Takoii MoAenn MHOTOCBA3HOV NOBEPXHOCTH, Hanpyumep, B Moge b pacium-
PEHHOrO rpaHNYHOro NpeacTaBieHns], onpeaenerHyio B UCO 10303-514. 6yaeT npoLue.

Bce reomeTpuyeckne 06beKTbl AO/MKHbI 6bITh ONpeAeneHbl Kak TPeXMepHble, 3a UCKTYeHNEM 06BEKTOB
[ABYXMEPHOI reoMeTpum, NCNosib3yeMbIxX A8 onpefenieHns 06 beKkToB pcurve. Micnonb3osaHne 0AHOMEPHbIX 06bek-
TOB cartesian_point He gonyckaeTcs.

HeorpaHnyeHHble reomeTpuyeckme 06beKTbI LOMKHbI 6biTb 06pe3aHbl NoCPeCTBOM TONOOTMYECKUX KOHCT-
PYKLWA.

2nemeHThbI item 06bekTa non_manifold_surface_shape_representation Takke MOryT 6biTb 06beKTaMu
TMna mappedjtem. onpegeneHHbiMu B MICO 10303-43. unu axls2_placement_3d. OHU ucnonb3yoTcs 41
06begMHEHNS OAHOrO MU Heckonbknx 06bekToB non_manifold_surfaco_shapo_representation B ogunH Ho-
Bblli 06beKT non_manifold_surface_shape_representation

Mpasuna WHERE B faHHOM 06bEeKTe 0rpaHMymMBaloT UCNosb30BaHMe TUMNOB AaHHbIX A1 06bEKTOB, UMNOP-
TMpoBaHHbIX N3 NCO 10303-42 n NCO 10303-43 B COOTBETCTBUY C NPUBELAEHHBIMU BbiLLe YTBEPXAEHUAMUN. Heko-
TOpble NPOBEPKMN THNA 06 LEKTOB U OrpaHNyeHnii onpeaeneHbl B CAeAyOLWmnX ABYX YHKLUAX:

- nmsf_curve_check:

-nmsf_surface_check.

B chopmanbHbix yTBepxaeHusax WR5. WR6 n WR10. npuBefeHHbIX HUXe, 3TU (OyHKLUWN NpoBepstoT
o6bekTbl curve u surface Bcex o06bekToB edge u face, Bxogawmx B o6nactb onpegeneHns obbekTa
non_manifold_surface_shape_representation. 3a ucknloYeHVeM Tex. KOTOpble cofepxartcs B Aepese
ccbllok o6bekTa advanced_face; reometpus obbekta advancod_face npoepsieTcs 0TAe/bHbIM Ha60pPOM
npasus. PyHKLUM aBTOMaTUYECKM OLleHMBAIOT BCe 6a30Bble reoMeTpuyeckme 06beKTbl, 718 YEro OHW Bbi3blBAKOT-
€S PEKYPCUBHO.

Mpumep — O6BLEKT pcurve MOXeT CCbinaThbCA Kak Ha 06bekT curve, Taku Ha o6bekT surface.
®dyHkuna nmsf curve check nposepsieT He TONbko O06beKkT pcurve. HO Takxe ero 6as3oBble
reomeTpunyeckne o6bekThl. Mo3TOMYy gaHHaa yHKLUNS 6yfeT Bbi3blBaT b He TO/IbKO ce6d, HO U (PYyHKLUIO
nmsf_surface_check.

MpumeyaHunsa

1 B HacToALWWIA cTaHAapT He BKIoYeHa hyHKUMSA A8 NpoBepkn 06beKToB point 1 1x 6a30BbIX 06BEKTOB CUIVeE U
surface. 310 06bACHAETCA TEM. YTO Ha Bce 06beKThI curve nsurface n3 non_manifold_surface_shape_representation
ccblnatTest 06beKThl edge v face, NO3TOMY VX NPOBePKa OCYLLECTBSETCS ABYMS Y)Xe CYLLEeCTBYIOLLUMU hyHKLMSMM.

2 MNpuknagHoi NPOTOKOA, MCNOMb3YIOWMIA HACTOALMIA CTaHAAPT, AO/KEH ABHbIM 06pa3oM paspeLllnTb BO3MOX-
HOCTb peanim3aumm obbekTa shape_representation kak o6bekta non_manifold_surface_shape_representation.
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EXPRESS-cnovmndukanms:

*

ENTITY non_manifold_surface_shape_representation
SUBTYPE OF (shape_representation); WHERE

WR1:

WR2:

WR3:

WR4:

WR5:

WR6:

WR7:

SIZEOF (QUERY (it <* SELF.items |

NOT (SIZEOF (rAIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL*.
'AIC_NON_MANIFOLD_SURFACE.MAPPED_ITEM\
'AIC_NON_MANIFOLD_SURFACE.AXIS2_PLACEMENT_3D'] * TYPEOF (it)) = 1)))
- 0;

SIZEOF (QUERY (it <* SELF.items |

SIZEOF (fAIC NON_MANIFOLD SURFACE.FACE_BASED_SURFACE_MODEL',
AIC_NON_MANIFOLD_SURFACE.MAPPEDJTEM] *TYPEOF (it)) = 1)) >0;
SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
'AIC_NON_MANIFOLD_SURFACE.MAPPED_ITEM’ IN TYPEOF (it)) |

NOT ((AIC_NON_MANIFOLD_SURFACE. '+
'NON_MANIFOLD_SURFACE_SHAPE_REPRESENTATION'

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

AND

(SIZEOF(QUERY (mr_it<*
mi\mappedJtem.mappir>g_source.mapped_repfesentation.items|
(‘AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL'

IN TYPEOF (mr_it)))) >0)))) =0;

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
*AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface_model.fbsm_faces |

NOT (SIZEOF (QUERY (fa <* cfs.cfs_faces |

NOT (SIZEOF (JAIC_NON_MANIFOLD_SURFACE.FACE_SURFACE\
'AIC_NON_MANIFOLD_SURFACE.ORIENTED_FACE*] * TYPEOF (fa)) =1)))
=0)jj=0)jj=0;

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
*AIC_NON_MANIFOLD_SURFACE.FACE BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based surface_model.fbsm_faces |

NOT (SIZEOF (QUERY (f_sf<* QUERY (fa <* cfs.cfs_faces |

CAIC NON_MANIFOLD_SURFACE.FACE_SURFACE'IN TYPEOF (fa))) |
NOT(('AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE- INTYPEOF (f_s0)
OR

(nmsf_surface_check(f_sfi\face_surface.face_geometry))))) =0)))

=0)) =0;

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
‘AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface_model.fbsm_faces|

NOT (SIZEOF (QUERY (o_fa <* QUERY (fa <* cfs.cfs_faces |
(AIC_NON_MANIFOLD_SURFACE.ORIENTED_FACE'IN TYPEOF (fa))) |
NOT((AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF
(o_fa\oriented_face.face_e»ement))

OR

(nmsf_surface_check
(o_fa'ofiented_face.face_element\face_surface.face_geometry)))))

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

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
*AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*



FOCT P MCO 10303-508— 2009

fbsm\face_based_surface_model.fbsmJaces|

NOT (SIZEOF (QUERY (fa <*cfs.cfsjaces |

NOT (('AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR

(SIZEOF (QUERY (bnds <*fa.bounds |

NOT (SIZEOF (rAIC_NON_MANIFOLD_SURFACE.EDGE_LOOP\
*|C_NON_MANIFOLD_SURFACE.VERTEX_LOOP]

*TYPEOF (bnds.bound)) = 1))) =0)))) = 0))) =0))) =0;

WRS8: SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items|
mAIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
fbsm\face_basGd_surface_model.fbsm_faces|
NOT (SIZEOF (QUERY (fa <*cfs.cfsjaces |
NOT (('AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp fbnds <* QUERY (bnds <*fa.bounds |
*AIC_NON_MANIFOLD_SURFACE.EDGE_LOOP* IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elpJbnds'path.edgeJist |
NOT(AIC_NON_MANIFOLD_SURFACE.EDGE_CURVE' IN TYPEOF
(oe.edge_element)))) =0))) =0)))) = 0))) =0))) =0;

WR9: SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
*AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL'I N TYPEOF(it)) |
NOT (SIZEOF (QUERY (cfs <*
fosm\face_based_surface_model.fbsmJaces|
NOT (SIZEOF (QUERY (fa <*cfs.cfsjaces |
NOT (('AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elpjbnds <* QUERY (bnds <*fa.bounds |
'AIC_NON_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe_cv <* QUERY (oe <*
elp_fbnds'path.edgejist |
‘AIC_NON_MANIFOLD_SURFACE.EDGE_CURVE' IN TYPEOF (oe.edge_element)) |
NOT (SIZEOF (rAIC_NON_MANIFOLD_SURFACE.B_SPUNE_CURVE\
'AIC_NON_MANIFOLD_SURFACE.CONIC'.
'AIC_NON_MANIFOLD_SURFACE.CURVE_REPLICA'".
'AIC_NON_MANIFOLD_SURFACE.LINE'".
AIC_NON_MANIFOLD_SURFACE.OFFSET_CURVE_3D'.
'AIC_NON_MANIFOLD_SURFACE.PCURVE'.
'AIC_NON_MANIFOLD_SURFACE.POLYLINE',
*AIC_NON_MANIFOLD_SURFACE.SURFACE_CURVET
TYPEOF (0oe_cv.edge_element\edge_curve.edge_geometry))
=1))=0))) =0))) =0))=0)) =0;

WR10: SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
mAIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
fbsm\face_based_surface_model.fbsmJaces|
NOT (SIZEOF (QUERY (fa <*cfs.cfsjaces |
NOT (('AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
‘AIC_NON_MANIFOLD_SURFACE.EDGE_LOOP’ IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elpJbnds'path.edgelist |
NOT (nmsf_curve_check (oe.edge_element\edge_curve.edge_geometry))))

=0)))=0))) =0)) =0))) =0;
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WR11:

WR12:

WR13:

WR14:

SIZEOF (QUERY/(fbsm <' QUERY (it <* SELF.items |
'AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface_model,fbsm_faces |

NOT (SIZEOF (QUERY (fa <* cfs.cfs_faces |

NOT ((,AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR

(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_NON_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds\path.edge_list|

NOT (('AIC_NON_MANIFOLD_SURFACE.VERTEX_POINT IN TYPEOF
(oe.edge_element.edge_start))

AND

(AIC_NON_MANIFOLD_SURFACE-VERTEX_POINT'IN

TYPEOF (oe.edge_element.edge_end)))))

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

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
*AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface_mode!.fosm_faces |

NOT (SIZEOF (QUERY (fa <* cfs.cfs_faces |
NOT((AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR

(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_NON_MANIFOLD_SURFACE.EDGE_LOOP* IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <*elp_fbnds'path.edge_list |

NOT ((SIZEOF (['AIC_NON_MANIFOLD_SURFACE.CARTESIAN POINT',
'AIC_NON_MANIFOLD_SURFACE.DEGENERATE_PCURVE\
'AIC_NON_MANIFOLD_SURFACE.POINT_ON_CURVE\
'AIC_NON_MANIFOLD_SURFACE.POINT_ON_SURFACE'] * TYPEOF
(oe.edge_element.edge_start\vertex_point.vertex_geometry)) = 1)

AND

(SIZEOF ('AIC_NON_MANIFOLD_SURFACE.CARTESIAN_POINT".
'AIC_NON_MANIFOLD_SURFACE.DEGENERATE_PCURVE\
'AIC_NON_MANIFOLD_SURFACE.POINT_ON_CURVE',
AIC_NON_MANIFOLD_SURFACE.POINT_ON_SURFACE'] * TYPEOF
(oe.edge_element.edge_end\vertex_point.vertex_geometry)) =1

N) =0))) =0)))) = 0)))='0))) =0;

SIZEOF (QUERY (fosm <* QUERY (it <* SELF.items |
'AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface_model.fbsm_faces |

NOT (SIZEOF (QUERY (fa <* cfs.cfs_faces |

NOT (("AIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR

(SIZEOF (QUERY (vilp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_NON_MANIFOLD_SURFACE.VERTEX_LOOP' IN TYPEOF (bnds.bound))|
NOT (AIC_NON_MANIFOLD_SURFACE.VERTEX_POINT IN TYPEOF
(vtp_fbnds\vortex_loop.loop_vertex)))) =0)))) =0)))

=0)) =0;

SIZEOF (QUERY (fbsm <* QUERY (it <* SELF.items |
'AIC_NON_MANIFOLD_SURFACE.FACE_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

fbsm\face_based_surface model,fbsm_faces |

NOT (SIZEOF (QUERY (fa <* cfs.cfs_faces |
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NOT (CAIC_NON_MANIFOLD_SURFACE.ADVANCED_FACE’ IN TYPEOF (fa))
OR
(SIZEOF (QUERY (vlp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_NON_MANIFOLD_SURFACE.VERTEX_LOOP' IN TYPEOF (bnds.boond)) |
NOT (SIZEOF (rAIC_NON_MANIFOLD_SURFACE.CARTESIAN_POINT\
AIC_NON_MANIFOLD_SURFACE.DEGENERATE_PCURVE\
'AIC_NON_MANIFOLD_SURFACE.POINT_ON_CURVE'.
*AIC_NON_MANIFOLD_SURFACE.POINT_ON_SURFACET * TYPEOF
(vipdbnds\vertexJoop.loop_vertex\vertex_point.vertex_geometry))
=1y =0y =0y =0 =0;
END_ENTITY;
( dopmasibHble YTBEPXAEHUS
WR1 — anemeHThl item B non_manifold_surface_shape_representation go/mkHbl 6bITb 06bEKTAMN
face_based_surface_model, mappedJtem unn axis2_placement_3d.

MpumeyvaHune — O6bekT axis2_placement_3d ABnseTca [0MyCTUMbIM 06bEKTOM
mapped_item.mapping_target. Urtobbl [06aBWTb ApYroil 06bLEKT presentation B CNWCOK 3/1eMEHTOB item
ob6bekta non_manifold_surface_shape_representation (cm. WR3 OTHOCMTE/IbHO [OMNYyCTUMbIX OOBEKTOB
mappedjtem), o6bekt mappedJtem.mapping_source.mapping_origin MOXeT 6blTb /106bIM 06BEKTOM, KOTOPbI
reomeTpuyeckn onpefeneH B geometric_representation_context o6bekta mapped_representation. Ecnn gaHHbIit
06beKT siBNAeTCA 06bekToM axis2_placement_3d. To onepatop, oTo6paxarowmii 06bekT mapped_representation
B 06BbekT non_manifold_surface_shape_representation. cooTBeTCTBYeT MaTpuLe NpeobpasoBaHusi, B KOTOPOIA paspe-
LUeHbl TO/IbKO MocTynaTesnbHble NepemMelleHns 1 BpalleHus. Ecnm o6bekT cartesian_transformation_operator_3d
1cnonb3yeTcs B kauyecTsBe 06bekTa mapping_origin. To fonyckalTcs MacliTabupoBaHWe 1 3epKkasivpoBaHue.

WR2 — no kpaiiHeli Mepe, oauH 13 afiemeHToB item o6bekTa non_manifold_surface_shape_representation
[omxeH 6bITb NMM6o 06bekTom face_basod_surface_model, nn6o o6bekTom mappedjtem.

WR3 — ecnum o06bekt non_manifold_surface_shape_representation COAEpPXUT  0ODBEKT
mappedjtem. TO 06bekT mapped_representation M3 mapping_source [O/XEH ObiTb 06BHEKTOM
non_manifold_surface_shape_representation. Takoii 06bekT shape_representation Jo/mkeH cogepxaTb,
no kpaiiHei mepe, ognH 06bekT face_based_surface_model.

WR4 — o6bekT face fomkeH 6bITb peanu3oBaH kak 06bekT face_surface. ero nogrun advanced_face
nnbo kak 06bekT orientedJace.

WR5 — Bce 6a30Bble reomMmeTpuyeckne 06bEKTbI, HAa KOTOpbIe CCbllalTcs 06bekThl surface nocpecTsoM
o6bekTa faco_surface. 4o/mKHbI NPUCYTCTBOBATHL B AepeBe CCblIOK 06bekTa advancedJace nubo 6bITb gony-
CTUMbIMU 06BEKTaMU curve usurface.

O6bekT basissurface nsoffset_surface gonmxeH 6biTb 06beKTOM elementary_surface. b_spline_surface,
offset_surface. swopt_surface nnu surface_replica.

O6bekT parent_surface wu3 surface_replica pomkeH OblTb 06bekTom elementary_surface,
b_spline_surface, offset_surface. swept_surface nnu surface_replica.

O6bekT swept_curve n3 swept_surfaco gomkeH 6biTb 06beKTOM line, conic, peurve. surface_curve,
offset_curve_3d. b_spline_curve. polyline nnu curve_replica.

Atpnobyt selfntersect ans o6bektoB b_spline_surface noffset_surface gomkeH nvets 3HauyeHne FALSE
nnn UNKNOWN.

MpumeuvaHune — O6bekT surface npoeepsieTcsa pyHkumein nmsf_surface_check Ha cooTBeTCTBME AaHHbLIM
orpaHuyeHnsaM.

WR6 — Bce 6a30Bble reomeTpuyeckme 06DBLEKTbl, Ha KOTOpPble WMEKTCHA CCbINKM Yepe3 O06BLEeKT
orientedJace.face_element. fomxHbl NpMCYTCTBOBATL B AepeBe CCblIoKk 06bekTa advancedJace nmbo AB-
NATbCS AONYyCTMMbIMW 06 bekTamu curve u surface.

O61bekT basis surface n3offset_surface gomkeH 6b1Tb 06bekTOM elementary_surface. b_spline_surface,
offset_surface. swept_surface nn6o surface_replica.

O6bekT parent_surfaco mn3 surface_replica gomxeH 6biTb 06bekToM elementary_surface.
b_spline_surface. offset_surface. swept_surface nnu6o surface_replica.

O6bekT swept_curve n3 swept_surface gomxeH 6biTb 06beKTOM line, conic, peurve. surfaco_curve,
offset_curve_3d. b_spline_curve. polyline nu6o curve_replica.
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ATpu6yT selfjntersoct ans obbekToB b_spline_surface u offset_surface go/mkeH umeTb 3HayeHue
FALSE nnm UNKNOWN.

MpumeuyaHune — O6bekT surface npoepsetcs dyHkumein nmsf_surface_check Ha cooTBeTcTBUE AaHHBLIM
OrpaHNYeHUsM.

WR7 — 06bekT bound u3 face_bound. Ha KoTopbIil ccbinaeTcs 06bEKT face, Ha KOTOPBINA, B CBOK o4e-
peApb. MMEeTCH CCbIJIKU HEeMocpeACcTBEHHO OT 06bekTa connected_face_set nnbo yepes o6bekT oriented_faco,
[O/MKEH NpuCyTCTBOBAaTb B lepeBe cCblok 06bekTa advanced_face nnbo 6biTb 06BbekTOM edgejoop wan
vertexjoop.

WR8 — reomeTpuyeckne 06beKTbI orpaHuymBatoLLero obbekta edge, 7o ecTb 06bekTbl edgo_elemont 13
orientod_edge, Ha KOTOpbI ccbinaeTcs 06bekT face, Ha KOTOPbIA, B CBOK OYepeb, MMEKTCS CCbINKMA Henoc-
pefCcTBEHHO OT 06bekTa connocted_face_sot im6o yepes 06bekT oriented_face. fo/mKHbI NpUCyTCTBOBATL B
Aepese ccbllok 06bekTa advanced_face nnbo 6b1Tb 06beKTOM edge_curve.

WR9 — 06beKT curve, Ncnosb3yemblil A5 onpegeneHns reometpum o6bekTa edge, KOTOpbI ABNSETCA
o6bekTom edge_geometry ns edge_curve o6bekTa edge, Ha KOTOPbI ccblnaeTcs 06bekT face, Ha KOTopbIid, B
CBOI0 0Yepefb, MMEKTCA CCbIIKM HenocpeAcTBEHHO OT 06bekTa connected_face_set n1m6o yepes 06beKT
oriented_face, gomxeH 6b1Tb 06eKTOM b_spline_curve. conic, curve_roplica. line. offset_curve_3d. pcurve,
polyline. surface_curve nnu curve B epeBe cCbiOK 06bekTa advanced_face.

WR10 — Bce 6a30Bble reomMeTpuyeckne 06bEeKTbI, Ha KOTOPbIE CCbINAIOTCA 06BEKThI CUrve, AO/MKHbI NPK-
CYTCTBOBATh B ilepeBe CcCblok 06bekTa advanced_face nmbo ABAATLCA AONYCTMMbIMU 06beKTaMu curve u surface.

O6bekT parent_curve us curve_replica gonxeH 6biTb 06bekTOM line, conic, pcurve. surface_curve,
offset_curve_3d. b_spline_curve. polyline nnu curve_replica.

O6bekT basis_curve nsoffset_curve_3d gonmkeH 6biTb 06BbEKTOM line, conic, pcurve. surface_curve,
offset_curve_3d, b_spline_curve nnu curve_roplica.

O6bekT curve_3d u3 surface_curve ponxeH 6biTb 06bekToM line, conic. offset_curve_3d,
b_spline_curve. polyline unu curve_replica.

O61bekT basis_surface nssurfaco curvo gomkeH 6b1Tb 06beKTOM b_spline_surface, elementary_surface,
offset_surface. surface_replica nin swept_surface.

O6bekTbl polyline omkHbI cofepxatb, No kKpaliHei Mepe, Tpu o6bekTa cartesian_point.

ATpunbyT selfintersect gna o6bekToB b_spline_curve noffset_curve_3d gomkeH nmeTb 3HaueHne FALSE
nn UNKNOWN.

MpumeuaHune — O6bEKT curve npoBepsieTcs pyHKumein nmsf_curve_check Ha cooTBeTCTBUE AAHHLIM
orpaHuyeHnsaMm.

WR11 — o6bekTbl edge_start n edge_end n3 edge go/mkHbI NPUCYTCTBOBATH B AePEBE CCbIIOK 06BbEeKTa
advanced_face 6o 6bITb 06BbeKTaMu vertex_point.

WR12 — 06bekT vertex_geometry us vertex, ABAsLWMinca yacTbio 06bekTa edgejoop, JOMKEH Npu-
CyTCTBOBAaThb BAepeBe cChlIoKk 06bekTa advancedJace mbo 6bITb 06LEKTOM cartesian_point. point_on_curve,
point_on_surface niu dogenerato_pcurve

WR13 — 06bekT loop_vertox us vertexjoop AO/DKEH NPUCYTCTBOBATb B AEPEBO CCbIIOK 06bekTa
advanced_face m60 6bITb 06LEKTOM Vertex_point.

WR14 — 06bekT vertex_geometry u3 vertex, ABASIOWNIACA HaCTblo 06beKTa vertexjoop. AO/MKEH npu-
CYTCTBOBAaTb BepeBe CCblok 06bekTa advancedJace nnbo 6biTb 06bEKTOM cartesian_point. point_on_curve,
point_on_surface unu degonerate_pcurve.

HedhopmasbHble yTBEpXAEHUS

IP1 — yacTb 06bekTa b_sptine_curve. Bxogswas B TONOSOMMYECKy0 061acTe onpeaesieHnss o6bekTa
non_manifold_surface_shape_representation, He fo/kHa camonepecekaTbCs.

IP2 — yacTb 06bekTa b_spline_surface. Bxogsuwasa B Tonoaoruyeckyto 061actb onpegeneHns oobekra
non_manifold_surface_shape_representation. He fo/mkHa camonepecekaTbCs.

IP3 — yacTb 06bekTa offset_curve_3d. BxoAalias B TONONOrMYeckyto 06nactb onpegeneHns oobekra
non_manifold_surface_shape_ropresentation. He fo/mkHa camonepecekaTbCs.

IP4 — yacTb o6bekTa offset_surface. Bxoaswasa B Tonosormyeckyto ob6nacts onpegeneHns obbvekra
non_manifold_surface_shape_representation. He fo/mkHa camonepecekaTbCs.

IP5— ecnu 06bekT face meeT TONbKO OfHY CBA3AHHYIO BHELLHIO rPaHuLly, TO COOTBETCTBYHOLWNI 06EKT
loop gomkeH 6bITb NpeAcTasneH kak 06bekT face_outer_bound. Ecnu HapyXHas rpaHuLa He ABNSeTCs CBA3aH-
HOI1. TO He gonyckaeTcs ucnosib3oBaHue obbekTaface_outer_bound.

10
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4.3 OnpepeneHue pyHkumMii cxembl aic_non_manifold_surface

B gaHHOM pasfene onucaHbl YHKLWUW, HeOO6Xo4uMble AN hOPMYMPOBKA OrpaHUYeHnin ANna CXeMmbl
aic_non_manifold_surface. [aHHble QYyHKLMU MUCNONBL3YIOTCA MpPU KOHKpeTusauum obbekTa
non_manifold_surface_shape_representation.

4.3.1 dyHkuymsa nmsf_curve_check

®yHkuma nmsf_curve_check nposepseT ak3emnasp o6bekTa curve Ha JONYCTUMOCTb B KOHTEKCTE
non_manifold_surface_shape_representation. Takke npoBepsaloTCs BCe reoMeTpuyeckne 06bekTbl, Ha KOTO-
pble cCblnaeTcs AaHHbIV 9k3eMNAsAp 06bekTa curve, Takue kak gpyrne o6bekTbl curve nsurface.

Mpumep — OAHUM M3 OrpaHWYeHWil, NpoBepsieMblX fAaHHOW (yHKUMell, ABNseT CA npoBepka, yCT aHOB-
neH nu dnar camonepeceyeHusa 3k3emnnapa obbekTa b_spline_curve Ha 3HauyeHme TRUE, FALSE wnn
UNKNOWN; gonycTUMbIMMN ABMASA T CA T 0NbKO 3HavyeHna FALSE n UNKNOWN.

Mpn He06X0A4MMOCTN NPOBEPSIEMbIN 3K3EMNIAP UCCNENYETCA PEKYPCUBHO. DTO 03HAYAET, YTO eC/N 06 bEKT
curve ccblnaeTcsi Ha Apyroii 06bEKT curve Kak Ha 6a30BYi0 WU NOPOXAAILLYIO KPUBYHO, TO BHOBb BbI3blBaeTCA
yHKkuma nmsf_curve_check. Ecnn umeeTcs ccblsika Ha 06bekT surface, TO Bbi3blBaeTca (OyHKLMA
nmsf_surface_check. PekypcuBHbIii npoLiecc 3aBepluaeTcs Ha Takvx Tunax 06 EKTOB, KOTOPbIe He CCbITaloTCs
Ha kakune-nmbo o6bekTbI curve unm surface.

Cnepywolwime TuUMbl  KPMBbIX W WX MNOATUMbI OTHOCATCA K 06nactm onpejeneHns obbekTa
non_manifold_surface_shape_representation n sBnstoTcs, Takum 06pa3om, 4OMYCTUMbIMU BXOAHbIMU apry-
MeHTaMu faHHOW hyHKLMK:

- b_spline_curve;

-conic;

- curve_replica;

- line;

- offset_curve_3d;

- pcurve;

- polyline;

-surface_curve.

YeTbipe 13 ykasaHHbIX TMNOB 06 bEKTa CUrve CCcbinaloTcA Ha 6a30Bble UK NOPOXAAIOLLME 06BEKTbI CUrve.
B npuBegeHHOM HMXe Cnucke ykasaHbl 4OMYCTUMbIE CCbISIKU.

MpumeyaHune — [laHHas (PyHKLMS NPUMEHSETCS PEKYPCUBHO K TUMaM O6bEKTOB, NOMEUYEHHbIX COOTBETCTBY-
I0LLMM 06Pa30M B MPUBEAEHHbIX HIKE CMMCKAX, YTOObI MPOBEPUTL MX CCbUIKM Ha AOMNYCTUMbIE peasim3aumm.

O6bekT parent_curve n3 curve_replica go/mkeH 6bITb 0O4HOT0 U3 CNeaytoL X TUMNOB:

- b_splino_curve;

-conic;

-curve_replica (pekypcuBHO);

- line;

- offset_curvo_3d (pekypcuBHO);

- pcurve (peKkypcuBHO);

- polyline;

- surface_curve (peKypcuBHO).

O61bekT basis_curve 3 offset_curve_3d gonxeH 6biTb 04HOM0 13 cneayoLwmnx TUMNos:

- b_spline_curve;

-conic;

-curve_replica (pekypcuBHO);

- lino;

- offset_curve_3d (pekypcvBHO);

- pcurve (pPekypcuBHO);

- surface_curve (pekypcuBHO).

OfVH 3K3eMNAsip B MHOXeCTBe 3/1eMeHToB item u3 definitional_representation. Ha KOTOpbIi ccbinaeTcs
06beKT p_curve yepes reforence_to_curve. fomkeH 6biTb O4HOTO U3 CNeayoLmx TUMNoB:

- b_spline_curve;

-conic;

-curve_replica (pekypcuBHo);
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- line;

- polyline.

O61bekT curve_3d n3 surface_curvo Ao/KeH 6bITb 04HO0 U3 CAeAyroL X TUMOB:

-b_spline_curve;

-conic;

-curvo_replica (pekypcusHO):

- line;

-offset_curve_3d (pekypcuBHO):

- polyline;

-surface_curve (pekypcuBHO).

O6beKTbI pcurve n surface_curve ccblnalTcAa  Ha  06bekTbl  surface. DyHKUMA
nmsf_surface_check Bbi3biBaeTca Ana npoBepku [OMYyCTUMOCTM 3TUX 06bekToB surface. O6GBeKT
non_manifold_surface_shape_representation TpebyeT Taknx e orpaHUYeHuii Ha 4OMYCTUMbIE CCbIIKN Ha
o6bekT surface ana o6bLekToB pcurve nsurface_curve. Kotopble onpegeneHsl B UICO 10303-42.

Jonyctumblii 06bekT polyline fonmkeH cogepxatb, No KpaiiHeli Mepe, Tpu 06beKTa cartesian_point.

ATpubyT selfintersoctna 6u-cnnainHoBbIX U CMELLEHHbIX TeOMETPUYECKNX 06 bEKTOB AO/MKEH NMETb 3Ha-
yeHne FALSE nim UNKNOWN.

[aHHas dyHKUMA Bo3BpalLaeT 3HavyeHne TRUE, ecnu Tunbl BCEX CCbITOYHbIX TEOMETPUYECKNX 06 bEKTOB
npuHagnexar Kk oébnactu onpegenerHus oébekta non_manifold_surface_shape_representation n ecnu Bce
OorpaHnyeHus BbINOMHEHbI, B NPOTUBHOM C/lyyae hyHKLUMA BO3BpaLlaeT 3HaveHne FALSE.

MpumeuaHune — [aHHasa yHKUMA He MpoBepseT NpPaBU/IbHOCTb CCbIMOK OTHOCUTENIbHO TpeboBaHwui,
ycTaHoBMeHHbIX B ICO 10303-42. MpoBepsatoTcs TOMbLKO AOMNOMHUTE bHbIe TPpeboBaHUs, OTHOCsLWmMeCs K 06nacTu onpe-
neneHus obbekta non_manifold_surface_shape_representation.

EXPRESS-cnoumduvkaums:
FUNCTION nmsf_curve_check (cv: representationjtem): BOOLEAN;
(* OaHHasA dhyHKLuMSA npoBepsieT 4ONYCTUMOCTb KPMBOW B KOHTEKCTE MOLENN MHOFOCBSI3HOW MOBEPXHOCTW.
O6BeKThI representationjtem ABNSOTCS 4ONYCTUMbIM BXOAHLIM apryMeHTOM, OAHAaKo npeanonaraeTcs,
4YTO OHM ABNIAOTCA 06bEKTaAMU TNa curve; B NPOTUBHOM C/lyyae, faHHasa qiyHKL WS Bo3BpaLiaeT
3HauveHune FALSE.

(' cnoxHble noaTMNbI 06beKTa curve, KOTOpble OAHOBPEMEHHO ABMATCA U 06bekToM bounded_curve v ogHuUm
13 06beKTOoB conic, curve_replica. line nnw offset_curve_3d, sBnstoTcs HegonycTMMbIMU
*)
Il): SIZEOF ([AIC_NON_MANIFOLD_SURFACE.BOUNDED_CURVE'.
" AIC_NON_MANIFOLD_SURFACE.CONIC\
' AIC_NON_MANIFOLD_SURFACE.CURVEJREPLICA'.
" AIC_NON_MANIFOLD_SURFACE.LINE\
" AIC,NON_MANIFOLD_SURFACE.OFFSET_CURVE_3DV TYPEOF(cv))> 1
THEN RETURN(FALSE);
ELSE
(* o6bexTbl b_spline_curve He gomkHBI camonepecekaTbes
*°
IF (CAIC_NON_MANIFOLD_SURFACE.B_SPLINE_CURVE* IN TYPEOF (cv)) AND
(cv\b_spline_curve.self_intersect = FALSE) OR
(cv\b_spline_curve.selfjntersect = UNKNOWN))
THEN RETURN (TRUE);
ELSE
(* 06BeKThI conic u line sBASAOTCA 4ONYCTUMbIMM TUNAaMK 06beKTa curve
*
IF)SIZEOF (CAIC,NON_MANIFOLD_SURFACE.CONIC'I
*AlIC_NON_MANIFOLD_SURFACE.LINET * TYPEOF (cv)) = 1 THEN
RETURN(TRUE);
ELSE

12
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(*06BbekT curve_replica fOMKeH cCblnaTbCa HaA0NYCTUMBIA 06BEKT curve
*
IF'AIC_NON_MANIFOLD_SURFACE.CURVE_REPLICA' INTYPEOF{cv) THEN
RETURN (nmsf_curve_check(cv\curve_repl»ca.parent_curve));
ELSE
(* o6bexT offset_curve_3d He fo/mKeH camonepecekaTbCs UA0MKEH CCbINATbCA HA 4ONYCTUMbIE
06beKTbI curve; 06beKT polyline He siBNsieTcA AonycTMMbIM 06bEKTOM basis_curve
*
IF (FAIC_NON_MANIFOLD_SURFACE.OFFSET_CURVE_3D' IN TYPEOF (cv))
AND
((cv\offset_curve_3d.setfIntersect = FALSE) OR
(cv\offset_curve_3d.self_intersect = UNKNOWN))
AND
(NOTCAIC_NON_MANIFOLD_SURFACE.POLYLINE' IN TYPEOF
(cv\offset_curve_3d.basis_curve)))) THEN
RETURN (nmsf_curve check(cv\offset_curve_3d.basis_curve));
ELSE
(* 06BbEKT pcurve AO/DKEH CCblNaTbCA HaAoNyCTMMble 06bEKTLI curve nbasis_surface
*
IF 'AIC_NON_MANIFOLD_SURFACE.PCURVE' IN TYPEOF(cv) THEN
RETURN ({nmsf_curve_check
(cv\pcurve.reference_to_curve\representation items[1]))
AND
(nmsf_surface_check(cv\pcurve.basis_surface)));
ELSE
(* 06bekT surface_curve ccbinaeTcs Ha 06beKT curve_3d 1 Ha 0AuH UK ABa 06BbEKTa peurve.
WM Ha OfVH UnNu ABa obbekTa surface, UK Ha OAVH Y3 HUX;
BCE CChI/IKM JO/MKHBI BbITb OMYCTUMbIMU

*>
IF 'AIC_NON_MANIFOLD_SURFACE.SURFACE_CURVE'IN TYPEOF(cv) THEN
(* ecnu ceblfika Ha 06BEKT curve Npasu/ibHa, TO MPOBEPSAIOTCA Takxe ocTaslbHble
*
IFnmsf_curve check(cv\surface_curve.curve_3d)THEN
REPEAT i :*1 TO SIZEOF
(cv\surface_curve.associated_geometry);
(* BbINONHAETCA AN OAHOTO UM BYX 06bEKTOB
assodated_geometry;

ﬁz'AIC_NON_MANIFOLD_SURFACE.SURFACE‘ IN
TYPEOF (cv\surface_curve.assoriated_geometry[i]) THEN
IF NOT nmsf_surface_check
(cv\surface_curve.associated_geometryfi])) THEN
RETURN(FALSE);
END_IF;
ELSE
IF ,AIC_NON_MANIFOLD_SURFACE.PCURVE' IN TYPEOF
(cv\surface_curve.associated_geometry[i)) THEN
IF NOT nmsf_curve_check
(cv\surface_curve.associated_geometry[i]) THEN
RETURN(FALSE);
END F;
ENDJF;
ENDJF;
END_REPEAT;
RETURN(TRUE);
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ENDJF;
ELSE
(* 06BbexT polyline goxeH cogepxatsb, No KpaiiHei mepe, TpM o6bekTa point
II): '‘AIC_NON_MANIFOLD_SURFACE.POLYLINE' IN TYPEOF(cv) THEN
IF (SIZEOF (cv\polyline.po<nts) >= 3) THEN RETURN (TRUE);
ENDJF;
END_IF;
ENDJF;
ENDJF;
ENDJF;
ENDJF;
ENDJF;
END IF;
ENDJF;
(* 3HaueHne FALSE Bo3BpalyaeTcs, ecnm aprymMeHT cvV He SiBNsieTcs AONYCTMMbIM O6BEKTOM curve.

RETURN (FALSE);
FND_FUNOTION;

OnpegeneHna aprymeHToB

cv (BXofHOW napameTp)— 06bEKT representationjtem. KOTOpbIA, MO NPeANON0XKEHNI0, ABNAETCA 06beK-
TOM curve, NpoBepsieMbIii Ha A0MYCTUMOCTb B KOHTeKCTe 06bekTa non_manifold_surface_shape_representation.

BOOLEAN (BbixogHol napameTp) — umeeT 3HadeHne TRUE, ecnn 06beKT representationjtem sensercs
[0MNyCTUMbIM 06BEKTOM CUrve; B NPOTUBHOM Crlyyae uMeeT 3HadeHne FALSE.

4.3.2 dyHkumsa nmsf_surface_check

®yHkumsa nmsf_surface_check nposepset ak3emnnsap o6bekTa surface Ha fJONYCTUMOCTb B KOHTEKCTE
o6bekTa non-manifold_surfaco_shape_representation. Takke NpoBepstoTCs BCe reoMeTpuyeckme 06bekTbl,
Ha KoTopble cCbl/laeTcs faHHbIN 3k3eMnaap obbekTa surface, Hanpumep, Apyrue o6bLekTbI curve usurface.

Mpumep — OAHUM U3 OrpaHNYeHUt, NpoBepAeMbIX AaHHOW yHKLMel, ABNSeTCcA nNpoBepKa, yCTaHOBMEH
nu cdhnar camonepecevyeHus aksemnnspa o6vekTa b_spUne_surface Ha 3HauyeHne TRUE, FALSE nnu UNKNOWN;
AONYCTUMbIMU ABNAK T CA T O0NbKO 3HaueHna FALSE n UNKNOWN.

Mpn HEO6X0AMMOCTM NPOBEPSAEMbI IK3EMMIAP UCCefyeTCst PEKYPCUMBHO. DTO 03HAYaeT, YTO eC/iv 06bEeKT
surface ccblnaeTtcs Ha apyroii 06bekT surface kak Ha 6a30BYH0 WU NOPOXAAKOLLY NOBEPXHOCTb, TO BHOBb
BbI3biBaeTCA yHKkumsa nmsf_surface_check. Ecnn umeeTcs cebisika Ha 0GBEKT Curve, TO Bbi3biBaETCA YHKLUMSA
nmsf_curve_check. PekypcrBHbIii npoLecc 3aBepLuaeTcs Ha Takux Tunax 06beKToB, KOTOPbIE He CChINATCS Ha
Kakme-nnbo 06beKTbl curve nam surface.

Cnepytowue Tunbl MNOBEPXHOCTE W WX MOATUMbI OTHOCATCA K 06/11acTv onpefeneHns obbekra
non_manifold_surface_shape_ropresentation u AssnsioTcs, Takum o6pas3om, oNyCTUMbIMU BXOAHBIMU apry-
MEHTaMM flaHHOW CPYHKLMN:

-b_spline_surface;

-elementary_surface;

-offset_surface;

-surface_replica;

-swept_surface.

[iBa n33Tx TMNOB 06bEKTa surface ccblnalTcs Ha 6a30Bble UK NopoXxaaroLLme 06bekTbl surface. O6BbEKT
parent_surface us surface_replica n o6bekt basis_surface us offset_surface go/mxHbl 66ITb 0AHOIO U3 Crieay-
HOLLMX TUMOB:

-b_spline_surface;

-elementary_surface;

- offset_surface (pekypcuBHo);

-surface_replica (pekypcuBHO);

-swept_surface.

MpumeyaHue — [aHHas PyHKUMA NPUMEHSIETCA PEKYPCUBHO K TUNam O6bEKTOB, NOMEYEHHbIX COOTBETCTBY-
IOLLMM 06Pa30M B MPUBEAEHHOM BbilLE CMUCKE, YTOGbI NPOBEPUTBL WX CCbIMIKM Ha AONYCTUMbIE peanusauui.
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O61bekTbl swept_surface ccblnalTcs Ha 06bekTbl curve. dyHkuma nmsf_curve_check Bbi3biBaeTcs
015 NPOBEPKM AOMYCTUMOCTM 3TUX 06bekToB curve. O6bekT non_manifold_surface_shape_representation
TpebyeT TakMX Xe OrpaHMyYeHWn Ha [ONYCTUMbIe CCbIIKM Ha M30THYTble KpMBbIe, KOTOpble onpeaesieHsbl
B NCO 10303-42. Bce o06bekTbl curve, oTHocsiwmecsa K obnactm onpegeneHns ob6bekTa
non_manifold_surface_shape_reprosentation. gonyctumsl kak 06bekTbl swept_surface.swopt_curve.

ATpunbyT selfjntersect ans 6u-cnnaiHoOBbIX M CMELLEHHbIX FEOMETPUYECKNX 0O BEKTOB A0/MKEH UMETb 3Ha-
yeHne FALSE nnvm UNKNOWN.

[aHHas dyHKuna Bo3Bpalyaet 3HadyeHne TRUE, ecnu Tvnbl BCEX CCbIIOYHBIX TEOMETPUYECKMX 06beKTOB
npvHagaexaTt K o6nactu onpegenexHus o6bekta non_manifold_surface_shape_representation n ecnu sce
OrpaHny4eHus BbIMOIHEHbI, B NPOTMBHOM crlyyae hyHKLUMS Bo3BpalyaeT 3HavyeHne FALSE.

MpumeuyaHune — [laHHaa pyHKUMS He MpoBepsieT NPaBU/IbLHOCTb CCbIJIOK OTHOCUTENIbHO TpeboBaHWiA,
ycTaHoB/eHHbIX B ICO 10303-42. [poBepstoTcA TOMbKO [AOMNOSHUTENbHbIE TpeboBaHusi, OTHOCSAWMeca K obnactu
onpefenenus obbekta non_manifold_surface_shape_representation.

EXPRESS-cneundmkanms:
*
FUNCTION nmsf_surface_check (surf:surface): BOOLEAN,
(* DaHHasn yHKUMA NpoBepseT 4ONYyCTUMOCTb 06bekTa surface B KOHTEKCTE MOAEIN MHOTOCBSI3HOM NOBEPXHOCTY.
>
(*0bbekTbl elementary surface aBnSOTCA 4ONYCTVMbIMK TNamu 06bekTa surface
*
IF'AIC_NON_MANIFOLD_SURFACE.ELEMENTARY_SURFACE' INTYPEOF (surf) THEN
RETURN(TRUE);
ELSE
(* 06beKT swept_surface AO/MKEH NMETb AOMYCTUMYIO N30THYTYHO KPUBYIO
*
IF'AIC_NON_MANIFOLD_SURFACE.SWEPT_SURFACE' IN TYPEOF (surf) THEN
RETURN (nmsf_curve_check(surf\swept_surface.swept_curve));
ELSE
(* 06bekT offset_surface He fomkeH camonepecekaTbCa UA0MKEH CCbINATLCA Ha ONYCTUMBIA 06BbEKT
surface
*)
IF (CAIC_NON_MANIFOLD_SURFACE.OFFSET_SURFACE' IN TYPEOF (surf)) AND
(surfVoffset_surface.self_intersect = FALSE) OR
(surfloffset_surface.sel!f_intersect = UNKNOWN)) THEN
RETURN (nmsf_surface_check(surf.offset_surface.basis_surface));
ELSE
(* 06bekT surface_replica go/mkeH nMeTb AONYCTUMBIM NOPOXAAKLLMIA 06bEKT surface
*
IF "AJC_NON_MANIFOLD_SURFACE.SURFACE_REPLICA’ IN TYPEOF(surf) THEN
RETURN(nmsf_surface_check(surf\surface_replica.parent_surface));
ELSE
(*061bekT b_spline_surface He fonxeH camonepecekaTbcs
*
IF ((AIC_NON_MANIFOLD_SURFACE.B_SPLINE_SURFACE' IN TYPEOF(surf))
AND
(surf\b_spline_surface.selfIntersect = FALSE) OR
(surfvb spline_surface.self_intersect= UNKNOWN))THEN
RETURN(TRUE);
END IF,
END IF;
END IF;
END IF;
END IF;
RETURN(FALSE);
END_FUNCTION:

r
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OnpegeneHns apryMeHToB

surf (BxoAHOI NapameTp) — 06bEKT surface, KOTOPbI MPOBEPSETCHA HA AONYCTVMOCTb B KOHTEKCTE 06bekTa
non_manifold_surface_shape_representatlon.

BOOLEAN (BbixogHoii napameTp) nmeeT 3HameHre TRUE, ecnn 06bekT surface ABnsieTcs AONyCTUMbIM;

B MPOTUBHOM C/lyyae umeeT 3HayeHne FALSE.
*

END_SCHEMA; - - a»c_non_manifokj_surface
r
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MpunoxeHue A
(o6sa3aTensHoe)

CokpalieHHoe HauMmeHoBaHue obbekTa

CokpalleHHoe HaumeHoBaHWe 06beKTa, YCTaHOB/IEHHOTO B HACTOsILLEM CTaHgapTe, npusefeHo B Tabnuue A.l.
TpeboBaHVs K UCNOJIb30BAHUIO COKPALLEHHbIX HAUMEHOBaHW 06LEKTOB COAEPXATCA B CTaHAapTax TemaTtuyeckoi rpyn-
nbl «MeTtogpl peanusauumn» komnnekca NCO 10303.

Tab6nuya Al — CokpalweHHoe HavMeHoBaHVe obbekTa

CokpauieHHoe
HaumeHoBaHue

HaumeHoBaHue o6bekTa

NON_MANIFOLD_SURFACE_SHAPE_REPRESENTATION NMSSR
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MpunoxeHue B
(o6sa3aTensHoe)

PerncTtpayusi MHhopMaLoHHOro 06bekTa

B.1 O603HavyeHne foKymeHTa

[na obecneyeHns 0AHO3HAYHOrO 0603HAYEHUA MHPOPMALMOHHOTO 06bekTa B OTKPLITON CUCTEME HaCTOALLEMY
CTaHAapTy NPUCBOEH CReayoLmMA naeHTudmKaTop obbekTa:

{ iso standard 10303 part(508) version(1) }

CmbICN faHHOro 0603HayveHusi ycTaHoBneH B VCO/M3OK 8824-1 u onucaH B MICO 10303-1.

B.2 O603HaueHve cxembl

[nsa  obecneyeHnss OAHO3HAYHOTO O0O03HAYEHWS B OTKPbLITOW  WMHOPMALMOHHOW  cucTemMe  cxeme
aic_non_manrfold_surface (cm. pasgen 4) npucBoeH cnegyrowmii naeHTudmkaTop obbekTa:

{ iso standard 10303 part(508) version (1) object (1) aic-non-manifold-surface(1)}

CwmbIcn faHHOro o603HadeHuns yctaHoBneH B MICO/M3K 8824-1 un onucaH B MCO 10303-1.
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MpunoxeHune C

(cnpaBoyHoe)

EXPRESS-G guarpammel

EXPRESS-G guarpammebl, npeacrasfieHHble Ha pucyHkax C.1 — C.22. nonyuyeHbl U3 COKpaLleHHOro JIMCTUHrA,

npeacTaBneHHOro B pasgene 4. ¢ Ucnosib3oBaHWeM cneundmkaumin nHtepdpeiica ctaHgapta MCO 10303-11. B guarpam-
Max ucnosnb3osaHa rpaduyeckas Hotauma EXPRESS-G sa3bika EXPRESS. OnucaHne EXPRESS-G ycraHosneHo B ICO
10303-11. npunoxeHue D.

MpumeyaHusa
1 MNpviBeAeHHbIe Hke BbiGPaHHbIE TUMbl UMMOPTUPYIOTCS B pacluMpeHHbIii IMCTUHT MK B cOOTBETCTBUM C Npasui-

namu HesiBHbIX MHTepdeiicoB no MCO 10303-11. B HacTosiLeM CTaHAapTe 3TV BbibpaHHbIE TUMbI B APYTMX 06bekTax He
MCNonb3yloTes:

nammn

curve_on_surface;

founded_item_select:

geometric_set_select:

measure_value;

- reversible_topotogy:

reversible_topologyJtem;

shell:

surtace_model:

- transformation;

trimming_select:

- vector_or_direction.

2 MNpuBefeHHbIe HYKE BblGPaHHbIE TUMbI UIMNOPTUPYIOTCS B pacLUMpeHHblii ancTuHr MK B cOOTBETCTBUM C Npasu-
HesBHbIX MHTepdeiicos no MICO 10303-11. B HacTosileM CTaHAapTe 3TV BblbpaHHble TWMbl B APYrux 06bekTax He

NCNONb3YyTCA U HE NpegHasHa4dyeHbl Ana He3aB1CKMOi peanunsaunn:

- composite_curve:

- composite_curve_on_surface;
- composite_curve_segment;

- oriented_ck)sed_shell:

- oriented_open_shell.
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PucyHok C.1 — MWK non_manifold_surface_shape_representation B chopmate EXPRESS-G
(anarpamma 1 n3 22)
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PucyHok C.2 — MWK non_manifold_surface_shape_representation B dhopmate EXPRESS-G
(anarpamma 2 n3 22)

21



FOCT P NCO 10303-508— 2009

PucyHok C.3 — MWK non_manifold_surface_shape_representation B chopmate EXPRESS-G
(anarpamma 3 us 22)
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PucyHok C.4 — MWK non_manifold_surface_shape_representation B dhopmate EXPRESS-G
(gnarpamm 4 n3 22)
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PucyHok C.5 — MWK non_manifold_surface_shape_representation B popmate EXPRESS-G (gnarpamma 5 13 22)

24



FOCT P MCO 10303-508— 2009

PucyHok C.6 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (gnarpamma 6 3 22)
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PucyHok C.7 — MWK non_manifold_surface_shape_representation B thopmate EXPRESS-G (guarpamma 7 u3 22)
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PucyHok C.8 — MWK non_manrfold_surface_shape_representation B chbopmate EXPRESS-G (anarpamma 8 us 22)
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PucyHok C.9 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (guarpamma 9 us 22)
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PucyHok C.10 — MWK non_man'rfold_surface_shape_representation B coopmate EXPRESS-G (anarpamma 10 v3 22)
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PucyHok C.11 — MWK non_manifold_surface_shape_representation B chbopmate EXPRESS-G (anarpamma 11 u3 22)
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PucyHok C.12 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (auarpamma 12 n3 22)
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PucyHok C.13 — MWK non_manifold_surface_shape_representation B oopmate EXPRESS-G (anarpamma 13 13 22)
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PucyHok C.14 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (guarpamma 14 u3 22)
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PucyHok C.15 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (guarpamma 15 13 22)
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PucyHok C.16 — MWK non_manifold_surface_shape_representation B dpopmate EXPRESS-G (guarpamma 16 n3 22)
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PucyHok C.17 — MWK non_manifold_surface_shape_representation B coopmate EXPRESS-G (auarpamma 17 13 22)
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PucyHok C.18 — MWK non_manifold_surface_shape_representation B gpopmate EXPRESS-G (gnarpamma 18 u3 22)
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PucyHok C.19 — MWK non_manifold_surface_shape_representation B dhopmate EXPRESS-G (19 u3 22)
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PucyHok C.20 — MWK non_mantfold_surface_shape_representation B dpopmate EXPRESS-G (guarpamma 20 us 22)
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PucyHok C.21 — MWK non_manifold_surface_shape_representation B thopmate EXPRESS-G (anarpamma 21 vn3 22)
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PucyHok C.22 — MWK non_manifold_surface_shape_representation B gpopmate EXPRESS-G (anarpamma 22 13 22)
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MpunoxeHue D
(cnpaBoyHoe)

MaLlnHHO-MHTEPNPETUPYEMbIE TMCTUHTK

B gaHHOM MpWIOXeHUn NpuBeAeHb! CCbIIKM Ha CaliTbl, HA KOTOPbIX HAXOAATCA JIMCTVHIM HaVMeHOBaHUli 06bek-
TOB Ha A3blke EXPRESS 1 COOTBETCTBYHOLMX COKpPALLEHHbLIX HAMMEHOBaHWUIA, YCTAHOBEHHbIX UM HA KOTOpble AaloTcs
CCbI/IKM B HACTOSILLEM CTaHAapTe. Ha aTux e caiiTax HaxogaTCsa IMCTUHMM Bcex EXPRESS-cxeM. ycTaHOBEHHbIX B HACTO-
Alem ctaHgapTe, 6e3 KOMMeHTapueB U APYroro NOSICHALLEro TeKCTa. STW IMCTUHIM AOCTYNHbI B MALLWHHO-MHTEPNPETU-
pyemolii hopme 1 MOryT 6bITb MOTyYeHbl NO cregyowmm agpecam URL:

COKpalleHHble HavMmeHoBaHus: http://vAvw.mel.nist.gov/div826/subject/apde/snr/

EXPRESS: http://www.mel.nist.gov/step/parts/part508/IS/

Mpn HEBO3MOXHOCTM JOCTyNa K 3TUM caiTam Heo6xoaMMo 06paTUTbCs B LEHTpasibHbIl cekpeTapuat MICO wim
HenocpeAcTBEHHO B cekpeTapuat NCO TK1B4/MK4 no agpecy aneKTPOHHOW NouTbl: sc4seo@cme.nist.gov.

MpumeuyaHune — VHdopmauus, NpeacTaBeHHas B MalUMHHO-UHTEPNPETAPOBAHHOM BUAE MO YKa3aHHbIM
Bbllle agpecam URL. siBnsieTcs cnpaBoyHoii. O6s3aTesNbHbIM SIBMISIETCA TEKCT HACTOSILLErO CTaHAapTa.
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MpunoxeHne OA
(cnpaBoyHoe)

CBeeHNsA 0 COOTBETCTBUM CChIJTOYHbIX MEXAYHAPOAHbIX CTAH4APTOB
CCbI/IOYHbIM HaLMOHabHLIM cTaHAapTam Poccuiickoii ®egepauum

Tabnunuya JAL

O603HauyeHUe CCbIIOYHOTO
MeXAyHapoAHOro craHgapra

NCO/M3K 8824-1:1998

nco

nco

nco

nco

nco

nco

nco

COOTBETCTBUSA CTaHAaPTOB:
- FOT — ngeHTUYHbIE cTaHJapThl.

10303-1:1994

10303-11:1994

10303-41:1994

10303-42:1994

10303-43:1994

10303-202:1996

10303-511: 2001

CrteneHb

cooTBEeTCTBMUA

1oT

o1

1oT

o1

o1

0T

O603HayeHNe U HauMeHoBaHue
COOTBETCTBYH U, Er0 HaAaMMOHaNbHOIO cTaHaaprTa

FOCT P NCO/M3K 8824-1—2001 WHdopmaLyoHHas Tex-
Honorua. AGCTpakTHasi CUHTaKcuyeckas HoTauus Bepcum
oanH (ACH.1). Yactb 1. Cneumcmkaumsa OCHOBHOI HOTa-
Lum

FOCT P NCO 10303-1—99 Cuctembl aBToMaTm3aumm npo-
M3BOACTBA WM UX UHTerpauus. NpeactaBneHne faHHbIX 06
n3g4enmmn n 06meH aTumMm gaHHbiMu. YacTteb 1. O6wwme npeg-
CTaB/IEHUs1 1 OCHOBOMNO/ararLwme NPUHLUNGI

FOCT P NCO 10303-11—2000 Cuctembl asToMatusaummn
Npou3BOACTBAa U UX MHTerpauus. MNMpeactasneHne faHHbIX
06 n3genun n obMeH 3TMK AaHHbIMKU. YacTb 11. Metoabl
onuncaHuna. CnpaBoyHOe PYKOBOZACTBO Mo A3blky EXPRESS

FOCT P MICO 10303-41—99 CucTeMbl aBTOMaTU3aLmumn npo-
M3BOACTBA M MX UHTerpauus. MpeacTaBneHne AaHHbIX 06
n3genun n o6meH aTuMu AaHHbiMu, YacTe 41. ViHTerpupo-
BaHHble 0606LLeHHbIe pecypcbl. OCHOBbLI ONMCaHUA 1 Noj-
LEPXKN n3aenuii

FOCT P NCO 10303-43—2002 CucTtembl aBTomMartMsauunm
NPon3BOACTBA W UX MHTerpaums. MpeacraBneHve gaHHbIX
06 13genmn n 06meH 3aTMK gaHHbIMK, YacTb 43. NHTerpu-
poBaHHble 0606LLeHHble pecypcbl. CTPYKTypbl NpefcTas-
neHni

FOCT P NCO 10303-511—2006 Cucrtembl aBTOMaTU3aumm
nNpou3BOACTBa M UX UHTerpauus. MNpeacTaBneHe faHHbIX
06 n3genun n obmeH aTuMM gaHHbiMun. Yactb 511. Mpu-
KnafHble UHTEepPNpPeTUpOBaHHble KOHCTPYKUMKU. Tononoru-
Yeckn orpaHuyeHHas noBepxXHOCTb

» COOTBETCTBYIOLMIA HALMOHA/IbHBIA CTaHAAPT OTCYTCTBYET. [J0 €ro YTBEPKAEHUS PEKOMEH/YeTCsl UCNo/b30-
BaTb NEpPEeBOJ Ha PYCCKMii A3bIK AAHHOTO MEXAyHapoAHOro ctaHfapTa. MNepeBoj 4aHHOT0 MEXAyHapOA4HOrO CTaH-
fapTa HaxoguTcs B ®efepasibHOM MHOPMALMOHHOM (DOHAE TEXHUYECKUX PErIaMeHTOB U CTaHAapToB.

MpunmevyaHne —B HacTosiLLe Tabnmue 1Mcnosib30BaHo cnepytouliee ycnosHoe 0603HayeHne CTeneHun
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YAK 656.072:681.3:006.354 OKC 25.040.40 na7 OKCTY 4002

Kntouesble c/ioBa: aBTomaTusaunsa NponsBoAcTBa, CpefcTBa asToMaTnsaunm, HTerpayma cucteMm astomaTtmsa-

LU, NpOMbILWIEHHbIE U3aenunad, npeactaBsieHne AaHHbIX, obmeH AaHHbIMWU, NPpUKNagHble MHTEPNPEeTUPOBaHHbIE
KOHCTPYKUMKU, MHOIOCBA3HbIE MNOBEPXHOCTN
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