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[lpeaucnoBue

Llenn un npuHunnbl ctTaHaaptTmnsaunm B Poccnnckon epepaumnm yctaHosneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUMeHEHN HaLMOHANbHbIX
ctaHaapToB Poccunckon Pepepaumm — OCT P 1.0—2004 «Ctanpaptmnsauma B Poccunckon denpepaumn.
OCHOBHbIE NONOXEHUAY

CBepgeHunA o cTaHpapTe

1 NMOArOTOBJIEH N'ocyaapcTBEHHBIM HAYYHbIM yupexaeHuneM «LleHTpanbHbIW HaYy4YHO-UCCNeaoBaTe-
NbCKUA N ONbITHO-KOHCTPYKTOPCKNA MHCTUTYT POBOTOTEXHUKN U TEXHUYECKOW KMOEPHETUKM» HA OCHOBE
COOCTBEHHOro ayTeHTUYHOrO NepeBoaa CTaHaapTa, ykasaHHOro B NyHKTe 4

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

3 YTBEPXXOEHWBBEOEHB OEVNCTBUE [Tpynkaszom PeanepanbLHOro areHTCTBa NO TEXHUYECKOMY pery-
nmposaHuio u metTponorum ot 20 mapta 2007 r. Ne 36-CT

4 Hacrtoawmn ctaHaapT maeHtndeH mexayHapoaHomy crtaHaapty MCO 10303-514:1999 «Cucremsl
aBTOMATU33aLMN NPON3BOACTBA MUXNHTErpaums. lNpeacrtaBneHne AaHHbIX 00 U3aenmun n 06MeH 3TMMN A3HHbI-
Mn. HacTte 514. NpuknagHble HTEPNPETUPOBAHHbIE KOHCTPYKLUW. PaclumMpeHHoe rpaHN4HoE npeacTtaBneHmne»
(ISO 10303-514:1999 «Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct: Advanced boundary representation»).

[1py NpUMEHEHNN HACTOSALLErNO CTAaHAAPTa PpeKoMeHaYeTCA UCNONb30BaTb BMECTO CChINOYHbIX MEXAYHa-
POOHbLIX CTAaHAApPTOB COOTBETCTBYIOLME UM HAaLUMOHanNbHble cTaHaapTel Poccnnckon depepaunn, cBeaeHna o
KOTOPbLIX NpUBEeAeHbl B AONONHNTENBHOM NPUNOXeHNN F

5 BBEAEH BINEPBbIE

NHpopmayus o6 uaMeHeHUsX K HacmosweMy cmaHoapmy nybnukyemcsi 8 eXXe2o00HO u30asaeMoM
UHhOopMalyUOHHOM yKa3amersie « HayuoHarbHble cmaHoapmei», a mekcm UaMeHeHUU U nonpasok — 6 exemMe-
CS4YHO U30asaeMbiX UHhOpMaUUOHHbIX ykazameisax « HayuoHanbHele cmaHdapmely. B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosuwieao cmaHdapma coomsememesyruiee ysedoMreHue bydem onybnukoeaHo
8 e)XXeMeCSsHHO u3dasaeMoM UHGhoOpMayUoHHOM yKka3amene «HauuoHanbHblie cmaHdapmabl». Coomeemecmey-
rowas UHgopmayus, yeeloMreHue U meKkecmabl pasMewarmces makxe 8 UHhopMalUoOHHOU cucmeme obuez0o
no1b308aHuUs1 — Ha ogbuyuanbHoOM caume @edeparibHO20 a2eHmemea rno MmexHU4eCcKoMy peaynuposaHuro U
Memposoz2uu e cemu IHmepHem

© CraHpapTnHdpopm, 2007

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

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

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

[TpuknagHaa uHTepnpeTnpoBaHHaa KOHCTPYKUMA (MTK) obecnevnBaeT normy4eckyto rpynnnpoBKY NHTEP-
NPEeTUPOBaAHHbLIX KOHCTPYKLUWW, NOAAEPKMBAKOLLNX KOHKPETHYIO (PYHKLUMOHANbHOCTbL ANS UCNONb30BaHNA AaH-
HbiIX 00 wu3genun B pPa3HOODPa3HbiX MNPUKNaAHbIX KOHTeKcTax. WHTepnpeTupoBaHHaA KOHCTPYKUUA
npeacTaBnaeT coOon OObLIYHYIO NHTEPNPETALMIO MHTEMPUPOBAHHbLIX PECYPCOB, NOAAEPKMBAIOLLYIO TpeboBa-
HUA COBMECTHOIO NCnonb3oBaHUA MHPOPMaLUnU NPUKNaaHbIMU NPOTOKONAMM.

HacTtoawun ctaHpapT onpeaensaeT NpUKNagHyd MHTePnpPeTUPOBaAHHYIO KOHCTPYKUMIO ANA ONUCaHWUA
rPaHN4YHOro NpeacTaBnNeHNa TBEPAOro Tena ¢ ABHOM TONONOrMen N 3NeMeHTapHON reoMeTpuen NN reoMeTpun-
en cBOB6OAHbIX POPM. B HEM KOHKpeTn3npoBaHbl 0600LeHHbIE KOHCTPYKUMM No NCO 10303-42 ana onpeaene-
HUA MoAenen rpaHu4YHOro npeacraBneHna MHOroodbpasna TeepabiXx Ten n obecnevyeHMa MOMNHOro WM
OQHO3Ha4YHOro onpeaeneHna aTux mogenewn. lNpuv onpegeneHnn rpaHen Moaenen rpaHMYHoOro NpeacTaBnNeHns
B aaHHoM MK ncnonb3yetca onpeneneHne odbbvekta advanced_face no NCO 10303-511.

IV
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HAUWOHAINBbHBILU CTAHOAPT POCCUMUCKOWNW OSGOEOLEPALUNMN

CucrtemMbl aBTOMaTU3aumm npon3BoactTBa N NX UHTeErpaunAa

NMPEACTABJIEHUE OAHHbBIX Ob U3OEJIMK N OBMEH 3TUMU OJAHHBIMA

Hactb 514
[MpuxnagHbie MHTEPNPETUPOBaHHbLIE KOHCTPYKUMN. PaclumpeHHoe rpaHuyHoe npeacraBneHume

Industrial automation systems and integration. Product data representation and exchange.
Part 514. Application interpreted constructions. Advanced boundary representation

[data BBeaeHnna — 2007—09—01

1 Obnactb NpUMeHeHuUA

HacTtoawmm ctaHaapTt onpeaenaeT UHTepnpeTaunio MHTErpUPOBaHHbIX PEeCcypCcoB, COOTBETCTBYIOLLYIO
cneayoLwmm TpeboBaHUAM:

- OTHOCUTENBLHO onpeaeneHna PacIMPEeHHON MOAenu rpaHNYHOro npeacrtaeneHunsa (B-rep mopenn).
PacwunpeHHasa B-rep moaenb aBnsaeTca npeacTtaBneHneM, COCTaBneHHbIM U3 0OHOro nnn bonee 0O6HLEKTOB
manifold_solid_brep, kaxxabin n3 KOTOPLIX onpeaeneH NOcCPeaACcTBOM 3NEMEHTaPHON reOMeTPUn UNn 06 bEM-
HOW reoOMeTPun;

- OTHOCUTENbLHO onpeaeneHna HeEOrPaHMYEeHHON reoMeTPUN KPUBLIX N NOBEPXHOCTEN, UCNONb3YEMbIX
npu onpeaeneHnn rpaHen B-rep moaenu;

- OTHOCUTENLHO oNpeaeneHna TONONOrM4eCcKOU CTPYKTYpPbI B-rep Moaenn. B4acTHOCTY, BCE NOBEPXHOC-
TU OrpaHnYeHbl NOCPEeaACTBOM onpeaeneHnsa ceasaHHbIX CHUMM 00BbekTOB advanced_face, a Bce KpuBble orpa-
HU4YeHbl NOCPEACTBOM CCbINKM OT TONONOrM4Yeckoro obbekra edge curve.

HaHHaa NK He3aBucmmMa oT Kakon-nnbo NPOMBbILLNEHHON NPUKNaaHON 006NacTu.

TpeboBaHMA HACTOALLErO CTaHAAPTa PAacnNPOCTPaHAKTCS Ha:

- TPEXMEPHYIO reOMETPUIO;

- TPaHn4YHble NpeacTaBNeHns;

- B-rep mopenw;

- Bn-cnNnanHoOBbIE KPUBbLIE N MOBEPXHOCTM;

- KpuBbl€ BTOPOro NOPAaKa;

- 3NeMeHTapHbIE KPUBLIE;

- 3NeMeHTapHble NOBEPXHOCT!;

- TeOMeTpuvecKkne NpeobpasoBaHUs;

- NONUNUHUN;

- napaMeTpuyeckue KpuBbIE;

- penbedoHble NOBEPXHOCT!;

- MOBEPXHOCTHbIE KPUBbIE;

- WU30TrHYTble NOBEPXHOCTM,;

- MPOCTPAHCTBEHHbLbIE KPUBbIE;

- HeorpaHN4YeHHY reoMeTpPmIO;

- NCNOMNb30BaHUE TONONOMMU ANA OrpaHNYeHNa reoMeTpn4ecknx 0O BHLEKTOB.

TpeboBaHNA HACTOALLEro CTaHAaPTa He PacnpPOCTPaHAITCA Ha:

- ABYMEPHYIO reOMEeTpUIo, KpoMe onpeneneHna napamMmeTpuvecknx KPpuBbiX B NnapaMeTpmnyHeckoM npo-
CTPaHCTBE NOBEPXHOCTMN;

- OrpaHNYeHHbIE KpUBble, KPOME MONUNUHUA N DN-CNNAaNHOBLIX KPUBDIX;

- OrpaHuyeHHbIe NOBEPXHOCTU, KPOMe DMN-CNNAaNHOBbLIX MOBEPXHOCTEN;

- BblHECEHHbIe KpUBbI€ U MOBEPXHOCTM.

U3paHue ohumumnanbHoe
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2 HopmaTuUBHbIE CCbINIKU

B HacToALlEeM CTaHAaPTE UCNONb30BAaHbI CChINKM Ha cneayilne MmexayHapoaHble CTaHaapThi:

NMCO/MOK 8824-1:2002 NHdbopMaLMOHHbIE TEXHONOMMN. B3anMoCBA3b OTKPbITbIX CUCTEM. ADCTPaKTHaA
CUHTaKkcn4deckaa Hotaumsa sepeun oamd (ACH.1). Yactb 1. Cneundpumkauma OCHOBHOU HOTaLMN

NCO 10303-1:1994 Cnctembl aBTOMATU3ALIMN NPON3BOACTBA UNX MHTErpauuns. lNpeacraBneHmne AaHHbIX
00 nspenumn n ooMeH 3aTnMmn aaHHbIMK. Yactb 1. ObLMe npeacTtaBNEHNAa N OCHOBONONArarLne NPUHLWALI

NCO 10303-11:1994 CncteMbl aBTOMaTU3aLUUKN NPON3BOACTBA N NX MHTerpaumns. [peacrtasneHne gaH-
HbIX 06 n3aennun n ooMeH 3TMMmM aaHHbIMK. YacTtb 11. MeToabl onncannsa. CnpaBovyHOE PYKOBOACTBO NO A3bIKY
EXPRESS

NCO 10303-41:1994 CncteMbl aBTOMaTU3aLUUN NPON3BOACTBA N NX MHTerpaumns. [peacrtasneHne gaH-
HbIX 00 U3gennmn ooMeH 3TUMM AaHHbIMKU. HacTb 4 1. HTerpmnpoBaHHble 0006LLEeHHbIE pecypcbl. OCHOBbLI ONK-
CaHuAa U noagaepxXkm nagennn

NCO 10303-42:1994 CncteMbl aBTOMaTU3aLUUKN NPON3BOACTBA N NX MHTerpaumns. [peacrtasneHne aaH-
HbiX 00 n3genmm n oOMeH 3TMMN AaHHbIMWU. HacTb 42. IHTerpnpoBaHHble 00600LLEHHBLIE pecypcChl. [ eOMETPU-
4eCcKoe U TONONOrn4ecKkoe npeacraBneHne

NCO 10303-43:1994 CncteMbl aBTOMaTU3aLUN NPON3BOACTBA N NX UHTerpaumnsa. [NpeacrtasneHne gaH-
HbIX 06 n3pnennn n o6MeH 3TMMK AaHHbIMK. YacTb 43. VIHTerpnpoBaHHblie 0606LeHHbIe pecypchl. CTPYKTYpPLI
npencraBneHuUn

NCO 10303-202:1996 Cnctembl aBTOMATU33LNN NPON3BOACTBA N NX NHTErpauuna. lNpeancraBneHne AaH-
HbIX 00 n3genmmn n obmMmeH aTnMmn aaHHbIMK. HYactb 202. INpuknaaHble NPOTOKONbI. ACCOLMATUBHbDLIE HEPTEXKM

MCO 10303-511:2001 Cucrtembl aBTOMaATU3aLIMN NPON3BOACTBA N NX NHTErpaunsa. lNpeacrtaBneHne AaH-
HbIX 06 n3gennun n oobMeH 3TMMM AaHHbIMK. HacTtb 511. lNprnknaaHble MHTEPNPETUPOBAHHLIE KOHCTPYKLNN.
Tononorn4yeckn orpaHN4eHHaa NOBEPXHOCTb

3 TepMUHbLI U OonNpeaeneHun

3.1 TepmuHbl, onpepeneHHblie B UCO 10303-1

B HacToALWEeM CTAaHAAPTE NPUMEHEHDLI Cneayowmne TEPMUHDI:
- npunoxeHue (application);

- NpUKNagHoun KoHTeKcT (application context);

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

- MeTopa peanu3auum (implementation method);

- MHTerpupoBaHHbIN pecypc (integrated resource);

- MHTepnpeTauua (interpretation);

- AaHHble 00 napgenum (product data).

3.2 TepMmuHbl, onpeaeneHHblie B ACO 10303-42

B HacTOsAILEM CTAHAAPTE NPUMEHEHbI cneayiowne TEPMUHbI:

- JINHEWHO CBA3aHHbIN (arcwise connected);

- OCEeCUMMMETPUYHbLIN (axi-symmetric);

- rpaHuuya (boundary);

- NPOCTPaHCTBEHHaA MOoAeNb rPaHNYHOro npeactaBneHuna; B-rep moaens (boundary representation
solid model; B-rep);

- orpaHmyeHunA (bounds);

- KOOpAMHaTHOE NPOCTpPaHCTBO (coordinate space);

- KpuBas (curve);

- He3aMKHyTaf KpmBas (open curve);

- OpUeHTUpyeMbIn (orientable);

- NOBEPXHOCTb (surface);

- Tononorun4yeckoe 3HaveHue (topological sense).

3.3 TepmuH, onpeaeneHHbin B UCO 10303-202

B HacToAWwEeM cTaHaapTe NPUMEHEH CneayioLnn TEPMUH:

- NpuKnNagHaa MHTepnpetTupoBaHHaa KOHCTpykumnA; NNK (application interpreted construct; AIC):
JTornyeckas rpynnmpoBKa MHTEPNPETUPYEMbIX KOHCTPYKLMIW, KOTOPAa NoaaepXUBaeT onpeaeneHHy OyHK-
LU0 ANA NCNONb30BaHUA AaHHbIX 06 N3aennn B KOHTEKCTaX PasnnyYHbIX NPUNOXEHUN,

2
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3.4 TepmuHbl, onpeaeneHHble B UCO 10303-511

B HacTosLwWweM cTaHaapTe NpUMEHEHbI cneayiolmne TEPMUHDI:
- pacwmpeHHan rpaHb (advanced face);

- penbecthHaa noBepxHOCTb (sculptured surface);

- U3O0rHyTanA NOBEPXHOCTb (swept surface);

- NMpOCTpaHCTBEeHHaA KpuBan (twisted curve).

3.5 Opyrve onpeaeneHun

B HacToALWEM CTaHOaPTE TaKKe NPUMEHEHbI cneaylLwme TepMUHLI C COOTBETCTBYIOLLMMMN OnpeaeneHNAMM:

npeacraBneHue hopmbl pacwmpeHHon B-rep mogenblo (advanced B-rep shape representation):
[lpeacraBneHne popmbl, COCTaBNEeHHOE N3 oaHON unn donee B-rep Mogenen MHOroobpasna TeepablX TeN.
Kaxaaa Bxoaawas B Hero B-rep moaenb A0MKHA UMETb CBOM rPpaHn 1 pebdpa, onpeaeneHHbie B ABHOU hopme
NoCpeacTBOM 3NEMEHTAPHOW reOMeTPUN UNN reoOMeTPmn cBOO6OAHLIX POPM.

B-rep moaenb MHOroodpasuna rBepabix ten (manifold solid B-rep): JInHenHO cBA3aHHOE TBEPAOE TENO,
nNpeacraBNeHHOE CBOEU rpaHuLLEN, XapaKTepuayloLlleeca TeM, YTO NPU pasMeLleHN LLeHTpa O4YeHb ManeHbKoW
cthepbl B NOOON TOUKE HA rpaHuLLEe 3TOro Tena ee BHYTPEeHHUN 00beM AennuTca TOMHO Ha ABe 00NnacTu. [pn atom
OOHa N3 3TUX 0bNacTen HaxoanTCA BHYTPU TBEPAOOro Tena, a apyrasa — CHapyxu.

4 CokKkpalweHHbIN NUCTUHI Ha A3bike EXPRESS

B HacToaweMm pasnene onpeaeneHa EXPRESS-cxeMa, B KOTOPON NCNONL3YIOTCA SNEMEHTbI UHTErpupo-
BaHHbIX PeCypCcoOB U coaepXaTca TUMNbI, KOHKPETU3aLNN OOBLEKTOB U (PYHKLIMN, OTHOCALLMNECA K HACTOALLLEMY
CTaHaapTy.

[TpumMmedaHna

1 B NHTerpupoBaHHbLIX pecypcax AONycKaeTCA CylwecTBOBaHME MOATUMNOB MU SNEMEHTOB CMUCKOB BbIOOpa, He
MMNopTUPOBaHHbLIX B AaHHYIO MK, Takne KOHCTPYKLUM NCKNIOYaKT U3 AepeBa NnoATUNOB N U3 cnucka Bbibopa nocpen-
CTBOM NpaBun HeABHOro NHTepdenca, onpeneneHHolx 8 MCO 10303-11. CCbiNKKM Ha NCKNIOYEHHbIE KOHCTPYKL MU HAaX0AAT-
cA BHe obnactn npumeHeHusa aaHHon UK. B HeKOTOpbIX cnydaax WUCKNKYakTCA BCe 3NeMeHTbl Cnucka BbiOopa.
[Tockonbky MUK npegHasHaveHbl ANsa peanusaymn B KOHTEKCTE NPUKNAaHOro NpoToKoNa, aNeMeHThl cnncka Boldopa dyayT
onpenenaTbca 00NacTbiO NPUMEHEHNA NPUKNaaHOro NPOTOKoNa.

2 B paHHom MWK ncnonb3oBaHbl Bce 00bekThl U TUnbl 3 MUK, onpeaensawen Tononormndeckn orpaHUYeHHyo
noBepxHOCTL (aic_topologically _bounded_surface). lNonHbinn Habop aaHHBIX — No CO 10303-511.

EXPRESS-cneundukaLms

)
SCHEMA aic_advanced_brep;
USE FROM aic_topologically bounded surface;

USE FROM geometry_schema(cartesian_transformation_operator_3d);
USE FROM geometric model schema
(manifold_solid_brep,
brep_with_voids);
REFERENCE FROM geometric_model _schema(msb_shells);
USE FROM topology schema
(closed_shell,
connected face set,
oriented_closed_shell);

USE FROM representation_ schema(mapped item);

USE FROM product property representation schema (shape representation);
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[TpumedyaHnA

1 Onaobbvekta connected face set yCTaHOBNEHLI ABHbIE UHTEPMENCHI, T.€. OHWN BKNKOYEHbI B CMTUCKN ONepaTopoB
USE FORM, 4yToObl NO3BONUTL NpaBunam, AeNCTBYIOLWNM B pamkax odbekta advanced brep _shape_ representation,
NONy4YnTb AOCTYN K aTpndyTam 3TuX 06bekToB. [1Na ncnonb3osaHna agaHHou MK TpebyeTca TONbKo, YTOObI 3TN OO BEKTHI
peann3oBbIBannCb B BUAE 0AHONo U3 CBOUX NOATUMNOB.

2 (CXeMbl, CCbINKU Ha KOTOPbIE AaHbl Bbllle, MOXXHO HAWUTU B cneayrwnx ctTadaapTax komnnekca MCO 10303:

geometry schema — NCO 10303-42;
geometric model schema — NCO 10303-42;
topology schema — NCO 10303-42;
representation schema — NCO 10303-43;
product property representation schema — NCO 10303-41;
aic topologically bounded surface — NCO 10303-511.

4.1 OCHOBHbIE MOHATUA U AONYLUEHUA

HAns He3aBMCMMOWN peann3aumnn B Cxemax NpUKNaaHbIX NPOTOKONOB, B KOTOPbIX UCNOMb3yeTCcA AaHHan
MUK, npeaHasHayeHbl cneayiowme 06 beKTbl:

- advanced face*;

- axis2_placement_2d*;

- axis2_placement_3d *;

- brep_with_voids;

- bezier curve *;

- bezier surface *;

- b_spline_curve_with_knots *;

- b _spline surface with knots *;

- cartesian_point *;

- cartesian_transformation operator 3d;

- circle *;

- closed shell;

- 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 *;

- manifold solid brep;

- mapped_item;

- oriented_closed_shell;

- parabola*;

- parametric_representation_context*;

- pcurve *;

- plane*;

- polyline *;

- quasi_uniform_curve *;

- quasi_uniform_surface *;

- rational_b_spline_curve *;

- rational_b_spline surface *;

- representation_map;

- spherical_surface *;

- surface of linear extrusion™;

- surface_of_revolution *;
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- toroidal surface *;
- uniform_curve *;
- uniform_surface *;
- vector*;

- vertex_loop *;

- vertex_point ™.

[TpunmedaHune— O0beKkTbl, NOMeYeHHbIe CUMBONOM «*», onpeaeneHbiB MK aic topologically bounded -
surface.

[MpuknagHoOWn npoToKon, wucnonb3ywowmnn AaHHyi [WK, aomkeH obecneynBaTtb, UTOOblI OOBLEKT
shape representation peannsosbiBanca kak 00bekt advanced_brep _shape_representation.

4.2 OnpepeneHune obbvekta advanced brep shape representation cxembl aic_advanced brep

O0bekT advanced_brep_shape representation asnaetca noaTunom oobekta shape representation,

B KOTOPOM 3MeEMEHTbI NpeacTaBneHna ABNAKTCA KOHKpeTnsaumamm oobvekToB manifold_solid_brep. 91u

KOHKpeTU3aLmm oTnnyarTca oT bonee obwen B-rep moaenu Tem, 4TO B HUX ANA NpeaAcTaBNeHNAa reoMeTpun

rpaHen n pedbep AOMKHbI UICNONb30BATLCA TONLKO ABHbLIE reoMeTpudeckue oopMebl. [ eoMeTpua rpaHemn orpaHmn-
4YeHa 3NeMeHTapPHbIMU, N30rHYTLIMW NN DN-CNNanHOBLIMN NOBEPXHOCTAMM.

EXPRESS-cneundoukaLms
*)

ENTITY advanced_brep_shape representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEOF(QUERY (it <* SELF.items | (NOT (SIZEOF(]
'AIC_ ADVANCED BREP.MANIFOLD SOLID BREP',
'AIC_ ADVANCED BREP.FACETED BREP',
'AIC_ ADVANCED BREP.MAPPED ITEM.,
'AIC_ ADVANCED BREP.AXIS2 PLACEMENT ~3D71*TYPEOKF(it))=1))))
=0;
WR2: SIZEOF (QUERY (it <* SELF.items | (SIZEOF(]
'AIC_ ADVANCED BREP.MANIFOLD SOLID BREP',
'AIC ADVANCED BREP.MAPPED ITEM"] TYPEOF(lt)) 1) )) > 0;
WR3: SIZEOF(QUERY (msb <*QUERY (it <* SELF.items |
('AIC_ ADVANCED BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) )|
(NOT (SIZEOF(QUERY (csh <* msb_shells(msb) |
(NOT (SIZEOF(QUERY (fcs <* csh
connected face _set.cfs faces | (NOT (
'AIC ADVANCED BREP.ADVANCED FACE'INTYPEOF(fcs)))))=0))))
=0)))) =
WR4: SIZEOF (QUERY (msb <* QUERY (it <* items |
('AIC_ ADVANCED BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) )|
('AIC_ ADVANCED BREP.ORIENTED CLOSED SHELL'IN TYPEOF(msb\
manifold solid brep.outer)) )) = 0;
WRS: SIZEOF(QUERY ( brv <* QUERY (it <*items |
('AlIC_ ADVANCED BREP.BREP WITH VOIDS'IN TYPEOF(it)) ) | (NOT
(SIZEOF(QUERY (csh <* brv\brep with_voids.voids |
(csh\oriented closed shell. orlentatlon))) 0))))
= 0’
WRG6: SIZEOF(QUERY (mi <* QUERY (it <*items |
('AIC_ ADVANCED BREP.MAPPED ITEM'INTYPEOF(it)))|(NOT
('AIC_ ADVANCED BREP.ADVANCED BREP SHAPE REPRESENTATION IN
TYPEOF(mi\mapped item.mapping source.mapped_representation))) ))
= 0’
END ENTITY;
(*
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dopmManbHble YTBERXAEHNS

WR1 — atpnbyt items cyneptmna representation paomkeH coaepXaTb TOMbKO OOBLEKTLI
manifold_solid_brep, mapped _item n axis2_placement_3d; o0bekT faceted brep ncknioyeH n3 MHoXxec-
TBA 00BHEKTOB B items, Tak kak OH Mor Obl UMeTb Tun faceted brep n Tin manifold_solid _brep.

WR2 — nokpanHen mepe oaHUM n3 3NemMeHToB B items aornkeH 6bITb 00bekT manifold_solid _brep vnnn
o6bekT mapped_items (cMm. Takke WR6).

WR3 — v kaxporo obbekta manifold_solid _brep B items Bce rpaHun AOMXHbl ObliTb OOBLEKTAMM
advanced_face. OT0 rapaHTMpyeT BbINONHEHNE CNEAYIOLLNX YCNOBUM:

- Kaxkabin 06beKT face aBnaeTca obbekTtoM face surface;

- KaXXabln 00beKT face_surface nMeeT CBOIO reOMETPULO, 3aAaHHYI0 00bekTamun elementary_surface,
swept _surface nnnb_spline_surface;

- Bce 00bekThl edge, ucnonb3lyemble ANa onpeaeneHnsa rpadnl, 0obekTa face, AONKHbI CCbINATbLCA HA
00beKT edge_curve;

- KaXXnasi KpmBas, UCNonb3yemMasa ans onpeaeneHna reoMeTpum rpaHen n nx rpaHunll, AOMKHa ObiTb NIMBO
conic, nmbo line, nnbéo polyline, nn6o b_spline_curve;

- pebpa, ncnonb3lyemble ANa onpeaeneHns rpaHnL, obbvekTa face, AOMKHbI ObITb OrPaHNYeHbI BEPLUMHA-
MU TUNa vertex_point;

- HMKAKaa 3aMKHYTas Lenb, NCNonb3yemMaa Ana onpeaeneHna obbvekra face _bound, He AomkHa Npu-
HaanexaTtb K OPUEHTUPOBAHHOMY NOATUNY.

[TpnmedaHune— BbizoB dyHkUMM msb_shells B WR3 koppekTeH, Tak Kak HECMOTPS Ha TO, 4YTO 0600 EHHBIM
TUNOM aprymeHTa ‘msb’ asnsetca representation_item, onepatopom QUERY ana 'msb’ 6bin BbibpaH Tun
manifold_solid_brep.

WR4 — ana kaxpgoro o6bekta manifold_solid_brep B items atpnbyT BHelWlHeEN 0O0NOYKMN HE AOMNXEH
NpPUHaAANEXaTb K OPUEHTUPOBaAHHOMY NOATUNY .

WRS — ecnunBitems nmeetca obbektT brep _with_voids, Tokaxxaaa obonoyvka ns Habopa voids AonKHa
ObITb 06BbeKTOM oriented_closed_shell co 3Ha4yeHnem opmnenTaumm FALSE.

WRG6 — ecnun B items nmeeTca o0bekT mapped_item BkNo4eH, TO 00beKT mapped_representation
aTpudyTa mapping_source aonxeH 6biTb 00bekToM advanced _brep shape representation.

MpnmedvaHne —Ecnn o06bekt cartesian_transformation_operator 3d Bknw4YeH Kak  OObBEKT
mapped_item.mapping_target ¢ o6bekTtom axis2_placement_3d, cooTBETCTBYOLUM HAYaNbHON CUCTEME KOOPAUHAT
Kak 06bekT mapped_representation.mapping_origin, To pe3ynbTupyrowmnin odovekt mapped_item asnaeTca npeobpa-
30BaHHOM Konuen obbvekTa advanced brep _shape representation. TouHOe onpeneneHne npeobpasoBaHnA, BKNKOYaAs
nepemMeLleHne, BpaweHne, macutadbuposaHme U, ecnu Heo0HXoANMO, 3epKanbHOEe OTpaXXeHue, AaeTCA onepaTopoM npe-
obpa3oBaHus.

EXPRESS-cneundpunkaums

")
END_SCHEMA; -- koHeL, cxembl AIC_ADVANCED_BREP
(*
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[MpunoxeHune A
(obAa3aTtenbHoE)

CokpalleHHoe HaMMeHOBaHUe OO beKTa

CoKkpalleHHoe HanmeHoBaHue 0ObeKTa, YCTAaHOBNEHHOrO B HACTOSALWEM CTaHaapTe, npuBeaeHo B Tadbnuue A.1.
TpeboBaHUA K UCNONBL30BaHUK COKpaLLEHHbIX HAUMEHOBAHUI CoaepXaTca B MeToaax peanmsaunm, onUCaHHbIX B COOT-
BETCTBYHOLWNX cTaHAaapTax komnnekca NCO 10303.

Tabnunya A1 — CokpalleHHoe HanMeHoBaHUe oHbeKTa

[MonHoe HauMeHoBaHKue CokpallleHHOe HaUMEHOBaHUE

ADVANCED BREP SHAPE REPRESENTATION ABSR

[MpunoxexHne B
(obAasaTenbHoOe)

Perncrpauna nHcpopMaLuMoHHOro odbekTa

B.1 O603HaYeHue AOKYMeHTa

nna obecneveHna ogHo3Ha4yHOro 06o03HavYeHna NHAPOPMALMNOHHOIo 0ObeKTa B OTKPbITON CUCTEME HACTOSALWEMY
CTaHAapTy NPUCBOEH cneayrwmnin naeHTnduKkaTop odbekra:

{iso standard 10303 part (514) version(1) }
Cmbicn AaHHOro ob6o3HaveHus yctaHosneH B NCO/M3K 8824-1 n onmncad B UCO 10303-1.

B.2 O60o3HayYeHUe cXeMbl

[na obecnevyeHnsa oAHO3HAYHOro 0O03HA4YEHNA B OTKPLITON cucteMe cxeme aic_advanced brep (cwm.
pa3nen4)npucBoeH cneayioLwmmn uaeHTNOUKaATop 00 BHEKTA:

{iso standard 10303 part(514) version(1) object(1) aic advanced brep (1)}

Cmbicn aaHHoro o6o3HaveHus yctaHosneH B NCO/M3K 8824-1 n onmncad B UCO 10303-1.
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MpunoxeHue C
(cnpaBo4HOE)

MalWnHHO-MHTEpNpPEeTUPYEMbIE NMUCTUHIN

B naHHOM NpunoXeHnn npueeaeHbl CChINKU Ha CalTbl, Ha KOTOPbLIX HaxoaAaTCca NUCTUHINM HaMMeHOBaHUN 0O BHLEKTOB
Ha A3blke EXPRESS 1 cooTBETCTBYHLWNX COKpaLLEHHBIX HAMMEHOBAHNIN, YCTAHOBNEHHbIX B HACTOALWIEM cTaHaapTe. Ha
ITUX Ke canTax HaxoaaTca NUCTUHIN BceX EXPRESS-cxeM, ycTaHOBNEHHLIX B HACTOALWLEM CTaHaapTe 6e3 KOMMEHTapueB
N APYroro NnOACHAKLWEro TekcTa. 3T NINCTUHIN AOCTYMNHbI B MALWMHHO-UHTEpNpeTupyemon oopme n MoryT ObiTb NONYYEHb
no cneayvowmnm agpecam URL.:

CokpawleHHble HanmeHoBaHUA: http:// www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part514/

[Tpn HEBO3MOXHOCTU AOCTYNA K 3TUM CauTaM, HeoHBXxoanmo obpaTUTLCA B LleHTPpanbHbIN cekpeTapmnaTt MCO nnn
HenocpeacTeeHHO B cekpeTapunat NCO TK184/T1K4 no aapecy 3NekTPOHHOW NoYThl: scdsec@cme.nist.gov.

MpumMeyaHne—WMHbDopMauma, npeacTaBneHHas B MallMHHO-MHTEPNPETUPOBAHHOM BWAE HA YKa3aHHbIX
Bbille URL, saBnseTcsa cnpaBoyHon. O6A3aTenbHbIM ABNAETCA TEKCT HAaCcTOSALLEero ctaHaapTa.

[MpunoxeHue D
(cnpaBo4HOE)

EXPRESS-G ganarpammbl

EXPRESS-G gnarpammbl, npeactaBneHHble Ha pucyHkax D.1 — D.8, nony4veHbl N3 CoKpalleHHOro NMCTUHra, Npu-
BeAEeHHOro B pasaene 4, ¢ ncnonb3oBaHMeM cneyndukaumum nHtepdenca ctadpapta ACO 10303-11. B anarpammax
ncnonb3oBaHa rpadpudeckaa HoTauna EXPRESS-G asbika EXPRESS. OnucaHne EXPRESS-G yctaHosneHo B ICO
10303-11, npunoxeHune D.

[TpumedyaHnA

1 BbibpaHHble TUNbl geometric set select, reversible topology, shell, trimming select, vector or direction nmnop-
TUPYIOTCA B pacwnpeHHbin nucTuHr MUK B cooTBeTCTBUM € NpaBunamn HesiBHbIX MHTepdencos no MCO 10303-11.
B HacToAweM cTaHAapTe 3TU BbIDpaHHbIe TUMbLI HE NCNONL3YKTCA B APYrMxX obbekTax.

2 B npaBunax HeaBHbIX NHTepdencos MCO 10303-11 npeacTaBneHbl Takke HEKOTOpble 0OBbEKTLI, peann3auns
KOTOPbIX 3anpelleHa npasunamMmu, oTHocawmnmMncs Kk advanced _brep_shape_representation. Ha EXPRESS-G gnarpam-
MaX 3TN 06 BbEKTbl OTMEYEHbI CUMBONOM «™*».
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Jinat advanced
coordina e.__ O brep shape
space_dimenision representation
parametric_ [ geometric_
representation representation shape
[ o ] context context
| solld__model ® type identifier
_ | representation | M| representation
_context
manifold Som X mapped_
_ solid brep 0L 1tems representation
outer B . —
items | /4.4 definitional
—_— S[1:7] representatlon
faceted brep with |
* . i
| brep * voids : mapping representation
| representation | origin |
| voids ttem o
1 : mapping
2 name T mapping_
{142 S[0:7] target | source
O - . mapped_
C item
L
closed _ O oriented_  |,rientation
~shell | closed_shell C A
Y closed | topological | geometric_
- _i shell rep res_entation__ repres entation
—C! Eshell | element N item | item
- connected_ | 1
1 face set | | [
1 - 3. | | 1vector_or_|
o open_ | cfg_f?g]e d placement 3 direction | 4.5
- shell * & ; . .\ vector
—— axisl
? 2,1 4,1 o BT
face curve axis2 | | Qo
scale
1:5 (2) ' | {
2.2 3,1 . — | .
face bound surface ratios L{2:3]C cartesian

I transformation

- 2 3 2,7 y point Operator |
veftex edge curve | p L[3:3] ;ax1s3 I
- | -

1.2 (2.3) (DER) 4 cartesian

2.1 2,8 ’ transformatmn |
loop e face_surface operator 3d

' T cartesmn
- oint
e - vertex_pomt /~rhordinates
L[l 3] & 1.4 (617-3) lOCaI__OHgln

* lcknioueHo B COOTBETCTBUK C NpaBunoMm ob advaced brep shape representation.

PucyHok D.1 — MK aic_advanced _brep B opmaTe EXPRESS-G (anarpamma 1 n3 8)
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advanced
face | reversible_ |
i It topology |
face geometry Lot )
—t  face_ C 2.8 (1)
surface 5
3,4 T
. Surface Same__SeIlSG r__‘ _____ O e~
orientation reversible_

2,1 (1)

' face F
9

oriented _
face *

bounds S[1:7]
face outer
bound

25(1)

vertex_
loor

loop vertex

@ @
| face bound [ X e
orientation
bound _
[
oo - ,
path edge list oriented _ orientaon
C edge
—o~  L[1:7] | [
(2.6(1) ) |
|
. 1
4 edge_
loop
T |
edge_start

vertex

i point
vertex

geometry

@
edge
@ -

edge end ~
2.4 (1) edge___ @ ( 2.7 (1) )
curve
same edge_
- sense | | geometry
4,2
curve

PucyHok D.2 — MK aic_advanced_brep B popmate EXPRESS-G (guarpamma 2 13 8)
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— 1,2
point
surface 3.4 (2,8)

1
swept - . '
pt_ 5,1 | bounded
elementary surface
surface

1
7,1
6*2 (@ b _spline
A A surface
surface of surface
—— linear_ of_ location 1,3 e T
extrusion revolution l:;lacement b spiine__ | Etrimming__ |
- surface |1 _select |
extrus._lon___ axis
axis position
4,5
vector 3> ()
axis S 1 -
““““““““““““““ axis 2 I- axis_2
ref direction | placement_3d placement 2d j;)—-!
““““““““““““““““ T e 11 —

| L[3:3] (DER (3345 L
p LS OFR) 3.3 (4,5) i p L[2:2] (DER)
|

PucyHok D.3 — MK aic_advanced_brep B bopmaTe EXPRESS-G (anarpamma 3 us 8)
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C
bounded
| curve
1 6,1
b spline
curve
polyline
- 8,2
composite
curve
1,3 ( 4,3 (8) |
cartesian _
point
®
pcurve
| reference T
to curve basis_
surface

4,2 (2,3,3)

orientation

®
representation 3,4
surface
® — - (2
circle ellipse
i
! radius  semi_axis 1| seml_axis_2
C O

4,1 (1)

8,1

surface
curve

(

1,1
direction O
osition | |  ,xic? |
P y | axis2_ |
|_: placement |
3,3
axis2 placement
3d
:
axis2 placement
2d
C o
parabola hyperbola
T
focal dist semi_axis semi_imag
& A AXisS

Pucyrok D.4 — MK aic_advanced_brep B popmaTte EXPRESS-G (auarpamma 4 n3 8)
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3,3
axis2
placement 3d

position

rm(-:ylindrical____'__ | toroidal
surface surface

radius M4JOI_ minor_

radius radius
° ol

®
degenerate

O toroidal
select auter surface

Pucynok D.5 — MWK aic_advanced_brep B bopmate EXPRESS-G (anarpamma 5 s 8)
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(DER)

upper 1Index

on_control_
points (u) ® curve form ! D_spline_: |
O = curve_ ' |
closed curve form }
® _ e e S —
b _spline curve
O.—..___
self intersect control cartesian_
> 1o L point /
grec points _
list L[2:7]
weights 1 | 1,4
- data L[2:7] rational _ | 3 cartesian
b_spline . (DER) point
O#(DER) curve control points A[O:u]
weights L[0:u]
1
knot _
multiplicities ° C C ®
LI2:7] b_spline_ : quasi_ .
2] curve | unéllil‘?,z?—— uniform_ bce::,ir‘;—
with_knots — curve | -
upper_index knots
on_knots L[{2:7] knot_spec
(DER)
D y
| knot_type !

PucyHok D.6 — MWK aic_advanced_brep B hopmate EXPRESS-G (anarpamma 6 n3 8)
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1,3
cartesian_
- _
7.1 (3) . control points
control points list A[O:u upper] OF
A L[2:7] OF L{2:7] A[0:v_upper] (DER)
- u closed ' T
_Spline_: |
. v closed d curve | ;
¢ T | | form L
sell_intersect b spline surface @~ | = —TTTT———-
-, u_upper (DER) u_degree
————0
. v_upper (DER) C
- v_degree
weights data A
- L12:?] OF L[2:7] I rational
b_spline
) |
welghts curve
A[O:u upper] OF
A[0:v_upper] (DER)
1
u_knots
knth U Uppcr L E[Z r)] A A A
(DER) . 3 | .
- b_spline_ kn ~ uniform quasi_ bezier
curve | V_Xnots curve uniform_ Curve
C with knots L[2:7) curve
knot v_upper |
(DER) |
u multiplicities v_multiplicities
[2:7] 12:7] knot spec
O O -
| knot type | :

e EEaAT EEE RN EVAEE. el s sl p——

PucyHok D.7 — MWK aic_advanced_brep B hopmaTe EXPRESS-G (anarpamma 7 n3 8)
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composite
d  curve_ 3,4
on surface (DER) surface
self_ segments basis_surface
intersect Q[0
C L[1:7] [0:2]
founded
item
C © T -
composite * transition ! transition :
curve segment | code 1 |
S
same_sense
o parent curve
8,14
oy @)
curve

(DER)
basis surface

4.2 curve_3d surface S[1:2] 3.4
CUrve curve Surface

assoclated
geometry master
L{1:2] representation

IS © MU

| peurve_or |
| v+ surface | = ITTTT vod 1|
B | preferred )
o surface_curve_ :
| representation | |
— ke

G

* NcknrodeHo B cooTBeTCTBUM C NpaBunom ob advanced_face.

PucyHok D.8 — MK aic_advanced_brep B bopmate EXPRESS-G (amnarpamma 8 ns 8)
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MpunoxeHune E
(cnpaBo4HOE)

TpeboBaHuAa coorBeTcTBUA MUK M LLenNn ucnbiTaHUN

CooTBeTCTBUE HACToALWEMY CTaHAAPTY O3HaA4YaeT, YTO AOKHbLI NoaAepXMBaThbCA BCE TUMbI AaHHbLIX U OOBEKTOB,
onpeneneHHsle B MK, npeactasneHHon B AnuHHON hopme asblika EXPRESS. EAMHCTBEHHBIM NpaBUnNbHLIM MCNONb30Ba-
HUEM reoMeTPpUYEeCcKOro UNM TONONOrnMyeckoro ak3emnnapa obbekTa B pamkax KoHTekcTa aaHHou MUK asnsaeTca ero
ncnonb3oBaHune ona onpeneneHna advanced _brep _shape representation.

MpunoxeHune F
(cnpaBo4HOE)

CBeaeHNA 0 COOTBETCTBUM HaUMOHANbHbLIX CTaHAAPTOB
Poccunckon ®@epgepauunm CCbifmoOYHbIM MeXAYHAPOAHbLIM CTaHAapTaMm

Tadonuuya F.1

Obo3HavdyeHune CCbINMoOYHOro

O603Ha4YeHne N HauMeHOBaHUe COOTBETCTBYIOLLIErO HaLMOHArNbHOro cTaHaapTa
MEXAYHapOAHOro cTaHaapTa

NCO/M3IK 8824-1:2002 [OCT P NCO/M3K 8824-1—2001 NHdopmaLUMOHHaAA TexHonorna. ABCTpakTHas
CUHTakKcu4eckas HoTaunsa sepcum oanH (ACH.1). YacTbe 1. Cneundnkayma 0CHOBHON
HOTauun

NMCO 10303-1:1994 [OCT P NCO 10303-1—99 Cuctembl aBTOMaTM3aL MU NPOU3BOACTBA N NX MHTErpa-

umsa. MNpepctaBneHne AaHHbIX 06 n3penun n odmMeH 3TUMKM AaHHbIMW. YacTb 1.
ObLwme npeacTaBneHna N oCHoBononarawLwme NPUHLUMLI

NCO 10303-11:1994 [OCT P NCO 10303-11—2000 Cncrtembl aBTOMaTU3aLUN NPON3BOACTBA U UX UHTEr-
paumns. lNpeactaBneHne aaHHbIX 06 U3penun n odbmMeH 3TuMn AaHHbIMKU. Yactb 11.
MeToabl onucaHua. CnpaBoYHoe pyKkoBOoACTBO NO A3blky EXPRESS

NCO 10303-41:1994 [OCT P NCO 10303-41—99 Cuctemsbl aBTOMaTU3aLMM NPOU3BOACTBA N UX UHTErPa-
umsa. lNpepcraeneHne AaHHbIX 06 nsgenun n odOMeH 3TUMKU AaHHbIMU. YacTb 41.

MHTerpupoBaHHble 0606L1eHHble pecypcbl. OCHOBLI ONUCAHUSA N NOAAEPXKKN n3ae-
nnn

NCO 10303-42:1994 *

NCO 10303-43:1994 [OCT P NCO 10303-43—2002 CuctemMbl aBTOMaTU3aLMN NPON3BOACTBA U UX UHTErpa-
uusi. NpepctasneHne AaHHbIX 00 n3genumn n odmMeH 3TuMmM AaHHbIMKU. YacTb 43. NHTer-

pupoBaHHble 0000LWEeHHbIE pecypchl. CTPYKTYPbI NpeacTaBneHnn

MCO 10303-202:1996 ¥

NCO 10303-511: 2001 [OCT P NCO 10303-511—2006 Cuctembl aBTOMaTM3aLMN NPOMN3BOACTBA N UX NH-
Terpaumsa. lNpeacrtasneHme AaHHbIX 006 n3genmn n odOMeH 3TUMN AaHHbIMW. YacTb
511. MpuknagHble MHTEPNPETUPOBAHHBLIE KOHCTPYKLUW. TONONOrMYeckn orpaHn4eH-
HasA NOBEPXHOCTb

* COOTBETCTBYWOLLNIA HALMOHANbHbIA CTaHAapT OTCyTCTBYeET. [1o ero yreepKaeHus pekoMeHayeTcs UCnonb3oBaTh
nepesoq Ha PYCCKUI A3bIK JaHHOro MeXayHapoaHoro ctaHaapta. [Nepesoa AaHHOro MeXxayHapoaHOro ctaHaapTa Ha-

xoauTcsa B PeaepanbHOM MHPOPMALMOHHOM (DOHAE TEXHUYECKUX pernameHToB U CTaHAapTOB.
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roCT P UCO 10303-514—2007

YK 656.072:681.3:006.354 OKC 25.040 .40 [187 OKCTY 4002

KniovyeBble cnoBa: aBTOMaTU3aLmMA NPOU3BOACTBA, CpeacTBa aBTOMATU3aLMN, MHTErpaLmsa CUCTEM aBTOMATH-
3aLuKn, NPOMBbILLINEHHbIE N30eNNA, AaHHble, NpeacTaBneHne AaHHbIX, 0OMeH AaHHbIMK, NPUKNAAHbIE KOHCTPYK-
LMK, pacLUMpeHHOE rPaHNYHOE NpeacTaBneHne
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