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

3 YTBEPXXOEHWBBEOEHB OEVNCTBUE [Tpynkaszom PeanepanbLHOro areHTCTBa NO TEXHUYECKOMY pery-
NUPOBaHNIO U MeTponormn ot 27 nekabps 2006 r. Ne 493-cT
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and exchange — Part 511: Application interpreted construct: Topologically bounded surface»). I'pn npnmeHe-
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COOTBETCTBYIOLLUME UM HAaLMOHaNbLHbIE cTaHaapTbl Poccunckon Peaepaumnmn, ceegeHmnsa 0 KOTOpPbIX NpuBeAeHb!
B AONONHUTENBLHOM MPUNOXeHU E

5 BBEAEH BINEPBbIE

NHppopmayus ob usaMeHeHUsX K HacmosuweMy cmaHoapmy nybnukyemcsi 8 eXXeeo00HO u3dasaeMoM
UHhbopMayUOHHOM yKkazamerne «HauyuoHarnbHbele cmaHo0apmabi», a meKcm U3MeHeHUU U nonpasok — 8 exXxeMe-
CS4YHO U30asaeMbixX UHhopMalUOHHbIX yKazamernsx « HayuoHanbHele cmaHdapmely. B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosuwieao cmaHdapma coomsememesyruiee ysedoMreHue bydem onybnukoeaHo
8 eXeMecCs4YHO u3dasaeMoM UHGDoOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHoapmel». Coomeemem-
gyrowasi UHgbopmauus, yesedoMreHUe U meKecmabl pa3mMellaromcecs makxe 8 UHGbopMayUOHHOU cucmeme obue-
20 10f1b308aHUSs — Ha ohuyuanbHoM catime @edeparibHo20 a2eHmcemea rno mexXHU4eCcKoMy peaynupoeaHuio
u Memponozauu e cemu ViHmepHem
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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-
NPETUPOBaHHLIX KOHCTPYKUUWN, NOAAEPKNBAIOLLNX KOHKPETHYIO (PYHKLUMOHANBbHOCTb ANA NCNONb30BaHNA OAaH-
HbiIX 00 wu3genun B pPa3HOODPa3HbiX MNPUKNaAHbIX KOHTeKcTax. WHTepnpeTupoBaHHaA KOHCTPYKUUA
npeacTaBnaeT coOon OObLIYHYIO NHTEPNPETALMIO MHTEMPUPOBAHHbLIX PECYPCOB, NOAAEPKMBAIOLLYIO TpeboBa-
HUA COBMECTHOIO NCnonb3oBaHUA MHPOPMaLUnU NPUKNaaHbIMU NPOTOKONAMM.

HacTtoawmn ctaHgapT onpegenaeTt NpMknagHyo MHTEPNPEeTUPOBaHHYIO KOHCTPYKLMIO ANA TONONOrn4ec-
KN OrpaHn4eHHON NOBEPXHOCTU C ABHO ONMCaHHON TONONOrMen n noNHOCTLIO onpeaeneHHon reomeTpuen. I eo-
MeTpua rpaHen n pebep BKNIOHaET B ceba aNeMeHTapPHYI0 reOMeTPUIo N reoOMeTPUI0 CBODOOHLIX (POPM.

IV



[OCTP UNCO 10303-511—2006

HAUWOHAINBbHBILU CTAHOAPT POCCUMUCKOWNW OSGOEOLEPALUNMN

CuctemMbl aBTOMaTU3aLMm NPoOU3BOACTBA U UX UHTErpaumn
NMPEACTABJIEHUE OAHHBIX OB U3AEJIUX U OBMEH 3TUMU OAHHBIMW

HacTtb 511

[TpuKknagHble MHTEPNPETUPOBaAHHDLIE KOHCTPYKUUM.
Tononorn4yecku orpaHn4YeHHanA NOBepPXHOCTb

Industrial automation systems and integration. Product data representation and exchange.
Part 511. Application interpreted constructions. Topologically bounded surface

[Jata BBeaeHua — 2007—07—01

1 O6nactb NpUMEeHeHUs

Hactoawmnn ctTaHaapT onpeaensaeT MHTEPNPETaLUIO UHTErPUPOBaHHbLIX PecypcoB, 0becneynBaloLLyIo
COOTBETCTBME TPEeDOBAHNAM K OnNpeaeneHnio rpaHn ¢ ABHbIMU TOMONOMMYECKUMU MPaHNLAMU N MONHOCTLIO
onpeneneHHoON reoMeTpuen.

O6nacTb NPMMEHEHNA HACTOALLIErO CTaHAAPTa PACNPOCTPAHAETCH Ha:

TPEXMEPHYIO FEOMETPUIO;

OM-CNNanHOBbLIE KPNBbLIE N MOBEPXHOCTM;

KpUBbl€ BTOPOro NopsiaKa;

ANEeMEHTAapPHbIE KPUBbIE;

ANEMEHTAPHbLIE MOBEPXHOCTU;

NONUNUHUW;

napameTpuyecKkne KpuBbIE;

penbedoHble NOBEPXHOCTM;

NOBEPXHOCTHbLIE KPUBbLIE, CCbINAKLNECHA HA NapaMETPUHECKNE KPUBLIE;
N30rHYTbl€ NOBEPXHOCTM;

NPOCTPAHCTBEHHbIE KPUBLIE;

reoMeTpuio cCBODOAHBLIX POPM;

reoMeTpuyeckne npeodbpasoBaHuns;

NCNONb30BaHME TOMONOINMN ANa OrpaHn4YeHnNa reoMeTpnNHecKnx 0O bLEKTOB.

O6nacTb NPUMEHEHUS HACTOALLIEro CTaHAAPTa HE PacnpoOCTPaAHAETCS Ha:
- ABYMEPHYIO FEOMETPUIO, KPOME OnpeaeneHns napaMmeTpnyecknx KpUBbIX B NPOCTPaHCTBE NapaMeTpoB
NOBEPXHOCTW;

OrpaHN4EeHHble NUHNKW, KPOME NONUNUHNIA N BN-CNNaNHOBbLIX KPUBBIX;
OrpaHnYEHHbIE NOBEPXHOCTU, KPOME BMN-CNNANHOBbLIX MOBEPXHOCTEN;
BbIHECEHHbIE NMHUN N NOBEPXHOCTM.

2 HopmaTuBHbIE CCLINIKU

B HacTOsILEM CTaHAaPTE NCNONb30BAaHbI CCbINKN HA cneayoLlne MexXayHapoaHble CTaHaapThi:
NMCO/MOK 8824-1:1995 UHdopmaLmoHHble  TexHonormn.  OTKPbITAA  B3aMMOCBA3b  CUCTEM.
ADCTpakTHaAa cnHTakcndeckaa HoTauna Oamd (ASN.1). HacTtb 1. Cneundurkauma 6a3o0BON HOTaLNUK

MCO 10303-1:1994 CwunctemMbl aBTOMATM3ALMU NPON3BOACTBA U NX MHTerpauus. lNpeacrtasneHmne Aakx-
HbIX 00 n3gennn n odbmMeH asTumMn AaHHbIMKU. YacTb 1. ObLKMe npeacTaBNeHNa n OCHOBONONAarawLwme NPUHLUUNLI

U3paHue ohumumnanbHoe
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NMCO 10303-11:1994 Cucrtembl aBTOMATUIALIMU NPOMN3BOACTBA U NX MHTErpaumns. [NpeacraBneHmne AaH-
HbIX 06 U3aennun n ooMeH 3aTMMmM aaHHbIMK. YacTtb 11. MeToabl onncaHnsa. CnpaBovyHOE PYKOBOACTBO NO A3bIKY
EXPRESS

MCO 10303-41:1994 Cucrtembl aBTOMATUIALIMX NPOMN3BOACTBA U NX MHTErpaumns. [NpeacraBneHmne AaH-
HbIX 00 U3aennun n obMeH 3TMMmn AaHHbIMKU. HacTb 4 1. VIHTerpnpoBaHHble 0000LIEHHbIE pecypcbl. OCHOBbLI OMNK-
caHua n nogaepPXxXkn nsaenun

MCO 10303-42:1994 Cuctembl aBTOMATU3ALIMU NPOMN3BOACTBA U NX MHTErpaumns. lNpeacraBneHmne AaH-
HbIX 00 n3genun n o6MeH 3TMMK AaHHbIMWU. YacTb 42. IHTerpupoBaHHble 0000LLEHHbIE pecypcCbl. [ eOMeTpuU-
4ecKoe U TOMONorn4yecKkoe npeacraBneHne

MCO 10303-43:1994 Cwuctembl aBTOMATM3ALIMU NPOMN3BOACTBA U NX MHTErpaumna. lNpeacraBneHmne AaH-
HbIX 06 n3anennn n 0OMeH 3TMMK AaHHbIMKW. YacTb 43. VIHTerpnpoBaHHbie 0006LLEeHHbIE pecypchl. CTPYKTYpLI
npeacTaBNeHuUN

MCO 10303-202:1996 Cucrembl aBTOMaTM3auUUW NPON3BOACTBA N UX MHTerpauuna. lNpeacraBneHmne
NaHHbIX 06 N3aenn n odbMeH 3aTMMKM AaHHbIMKU. HacTb 202. NpuknaaHbie NPOTOKONbI. ACCOLMATUBHbBIE HEPTEXN

3 TepMUHbI U onpeaeneHus

3.1 TepmuHbl, onpepeneHHblie B CO 10303-1

B HacToALEM cTaHAapTE NPUMEHEHDBI CNEAVIOLLNE TEPMUHDI:

- npunoxeHue (application);

- NpUKNagHon KoHTeKCT (application context);

- npuknagHou npotokon; [ (application protocol; AP);

- MeTopa peanu3auum (implementation method);

- UHTErpupoBaHHbIM pecypc (integrated resource);

- MHTepnpeTayumna (interpretation);

- mogenb (model);

- nzgenume (product);

- AaHHble 006 nspgenum (product data).

3.2 TepMmuHbl, onpeaeneHHblie B ACO 10303-42

B HacToAlEM cTaHAapTE NPUMEHEHBI CNEAVIOLLNE TEPMUHDI:

- OCECUMMMETPUYHbIN (aXi-symmetric);

- rpaHuua (boundary);

- orpaHmyeHma (bounds);

- KoopAMHaTHOeE NpocTpaHCcTBO (coordinate space);

- KpuBas (curve);

- He3aMKHYyTafA KpuBafa (open curve);

- opueHTUpyeMbIn (orientable);

- NOBEPXHOCTb (surface);

Tononorn4yeckoe 3HaveHme (topological sense).

3 3 TepmuH, onpepeneHHbin B UCO 10303-202

B HacTOoAWEM cTAaHAAPTE NPUMEHEH CNEAYIOLWNNA TEPMUH:

- npuKknagHana uHTepnpetTupoBaHHaa KOoHCcTpykumAa; MK (application interpreted construct; AIC):
JNTornyeckasa rpynnnupoBKa MHTEPNPEeTUPYEMbIX KOHCTPYKLMKW, KOTOPAaa NoaaepKmBaeT onpeaeneHHy OyHK-
LIUIO ANS UCMONb30BaHNA AaHHbIX 06 N30eNnN B KOHTEKCTAX Pa3nUYHbIX NPUNOXKEHNIA.

3.4 Opyrue onpepeneHuvn

B HacToAlWleM cTaHaapTe TakxKe NPUMEHeHbl cneayowne TeEPMUHbI ¢ COOTBETCTBYIOLLMMW onpeaene-
HUAMMN:

3.4.1 pacwumpeHHan rpaHb (advanced face): ['paHb, onpeaeneHHaa Ha NOBEPXHOCTU. Takaa rpaHb
ABNAETCA KOHEYHOWN HaCTbIO MOBEPXHOCTU, KOTOPasa UMEET CBOU IPaHnLbl, NONMHOCTLIO OnpeaeneHHble Nocpen-
CTBOM TOMONOrNMYeCKNUX OOBLEKTOB, COOTBETCTBYIOLLNX FrEOMETPUHECKUM KPUBLIM. TpebyeTcs, YTOObLI reoMeT-
pUa NOBEPXHOCTU COOTBETCTBOBANAa NMBO aNeMeHTapHON NOBEPXHOCTU, NNOO N30rHYTON NOBEPXHOCTH, NGO
61-cNNanHOBOWN NOBEPXHOCTMW.

3.4.2 penbetpHan noBepXxHOCTb (sculptured surface): bu-napametpnyeckaa NOBEPXHOCTb NPON3BOSb-
HoN cbopMbl. B HacTosalwemM ctaHaapTe penbedHas NOBEPXHOCTb NpeacrtaBnaeTca 6u-cnNanHoBOWN NOBep-
XHOCTbIO.

3.4.3 n3orHytana noBepxHoOcCTb (swept surface): [oBepxXHOCTb, NONYYEeHHAA NYyTEM NePEMELLIEHNA NNK
BpaLlEeHNA KPUBOMW.

2
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3.4.4 npoctpaHcTBeHHaA kpuBasn (twisted curve): NapameTpnyeckasa KkpnBas B TPEXMEPHOM NPOCT-
paHcTBE. B HacToALLEM CTaHaapTe NPOCTPAHCTBEHHAA KpUBaA NpeacTaBnsaeTcsa bM-cnnanHoBOW KPMBOW.

4 CokpalleHHbIN NMUCTUHT Ha A3blke EXPRESS

B HacTosawem pasnene onpeaeneHa EXPRESS-cxema, B KOTOPOW NCNONBb3YIOTCA 3NEMEHTbLI UHTErpPUpo-
BaHHbIX PECYPCOB N COAEPXKATCA TUMbI, KOHKPETN3aLnn O6BbEKTOB N (PYHKLMKN, OTHOCALLIMECA K HACTOALLIEMY
cCTaHaapTy.

[TpumMmedaHne—B MHTerpupoBaHHLIX pecypcax AonycKaeTcs CylecTBOBaHME NoATUMNOB N 3NEMEHTOB CMUC-
KOB BbIbOpa, He NMNOPTUPOBaHHLIX B AaHHYIO MUK, Takne KOHCTPYKUUM UCKNKDYaT U3 Agepesa NoaATUNOB UNU N3 CNCKA
BblIOOpa NocpeacTBOM npaBun HeABHOro UHTepdenca, onpenenelHbix B MCO 10303-11. CcbiNkn Ha NCKNKOYEHHbIE KOH-
CTPYKLUM HaxoaaTcs BHe obnactu npumeHeHust AaHHon MUK, B HEKOTOPLIX Cny4asx NCKNKYAKTCA BCE 3NeMeHTbI Cnncka
Bblibopa. Mockonbky MUK npeaHasHaveHbl ANA peanu3annn B KOHTEKCTE NMPUKNaaHOro NPOTOKONa, 3NeMeHTbl CNUCKa Bbl-
bopa dyayT onpeaenaTbcst 06nNacTbi NPUMEHEHUs NPUKNAAHOro NPOTOKONA.

[laHHaa nHTepnpeTnpyemasa NpunoXXeHneM KOHCTPYKLUUA NPpeaocTaBnaeT HENPOTUBOPEUNBOE MHOXEC-
TBO reOMEeTPUHECKUX U TONONOrnYecknx 06 bLEKTOB ANA onpeaeneHns rpaHn ¢ NONHOCTLIO oNpeaeneHHON reo-
MeTpUen n ABHOW TONONOrMEN, onpeaenaLlen ee rpaHnlbl. [lonycTuMble TUMNbl FEOMETPUN MPaHWN BKNIOYAKOT B
ceba anemMeHTapHble U OU-CNNanHoBbIE NOBEPXHOCTU. TpebyeTcs, YTODObLI reoMmeTpua pedep Obina onpeneneHa
KPpMBbIMW, B TOM YUCNe NapameTpuveCcKNnMu.

OBbbekTOM camoro eBepxHero ypoeHa B AaHHon [MNK anaeTca advanced_face, KOTOpbIN ABNAETCA
cneunannusnpoBaHHbIM TUNOM 0ObekTa face_surface (cM. UCO 10303-42). lNpaBuna, 0OTHOCALLNECA K 3TOMY
00bekTy, 0becnevynBatloT NONHOE onpeaeneHne TononorMn N reoMeTpumn.

EXPRESS-cneundpunkaums
*)

SCHEMA aic topologically bounded surface;
USE FROM geometry schema

(axis2_placement_2d,
axis2_placement_3d,
bezier curve,
bezier surface,
b_spline _curve_with_knots,
b spline surface with knots,
cartesian_point,
circle,
composite curve on surface,
conical surface,
cylindrical_surface,
degenerate toroidal surface,
direction,
ellipse,
geometric_representation_context,
hyperbola,
line,
parabola,
pcurve,
plane,
polyline,
quasi_uniform_curve,
quasi_uniform_surface,
rational_b_spline_curve,
rational b spline surface,
spherical surface,
surface curve,
surface of linear extrusion,
surface of revolution,
swept_surface,
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toroidal surface,
uniform_curve,
uniform_surface,
vector);

USE FROM topology schema
(edge,
edge_curve,
edge loop,
face_bound,
face outer bound,
face surface,
oriented edge,
path,
vertex_loop,
vertex_point);

USE FROM representation schema
(definitional _representation,
parametric_representation_context);

USE FROM measure schema (parameter value);

(*

[TpumedyaHNns

1 OnaobbekToBedge, path nswept_surface ycTaHOBNEHLI ABHbIE UHTEP(ENCHI, T.€. OHWN BKNOYEHbI B CIMCKKU one-
paTtopoB USE FORM ana Toro, ytob6bl N03BONUTL NpaBunam, AencTeyownmM B pamkax obbekta advanced face, nony4ntos
AocTyn K aTpmbytam aTux obbvektos. [lna ncnono3osaHmna aaHHon MUK TpebyeTca Tonbko, YTOObLI 3TN 06 BbEKTLI peannuso-

BblBANUCb B BUAE 0AHOMo U3 CBOMX NOATUMNOB.
2 CXeMmbl, Ha KOTopble Bblle AaHbl CChINKU, MOXHO HAaNTK B cneayrwnx ctaHaapTax komnnekca NCO 10303:

geometry schema — NCO 10303-42;
topology schema — NCO 10303-42;
representation schema — NCO 10303-43;
measure schema — NCO 10303-41.

4.1 OCHOBHbIE MOHATUA U AONYLUEHUA

I'IonpasymeBaeTcs:l, 4YTO HE33BUCUMOW pearin3aumn B CxXemMax NnpuknagHblixX npoTOKONOB, B KOTOPbLIX

ncnonb3yetca aaHHaa [NUK, noanexart cneayowimne 00bHEKTDI:
advanced face;
axis2_placement_2d;
axis2_placement_3d;
bezier curve;
bezier surface;
b _spline _curve_ with_knots;
b spline surface with knots;
cartesian_point;
circle;
conical surface;
definitional representation;
degenerate toroidal surface;
cylindrical_surface;
direction;
edge_curve;
edge loop;
ellipse;
face_bound;
face outer bound;
face surface;
geometric_representation_context;
hyperbola;
line;
parabola;
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parametric_representation context;

pcurve;

plane;

polyline;

quasi_uniform_curve;

quasi_uniform_surface;

rational_b_spline_curve;

rational b spline surface;

spherical surface;

surface of linear extrusion;

surface of revolution;

toroidal surface;

uniform_curve;

uniform_surface;

vector;

vertex_loop;

vertex_point.

[TpuknagHon NpoToKON, ncnonbayowmnn aaHHyto MUK, gonxeH TpedoBaTtb, YTODOLI NoaAepPKMBaNNCL BCE
BblLLenepevyncneHHble 0OBbEKThI.

[TpnknaaHon NnpoTokon, ucnonbaywwmm AaHHyio MUK, ponxeH TpeboBaTtb, YTOOLI 0OBLEKT face peannso-
BbiBanca kak o6bekt advanced_face.

4.2 OnpepeneHune obbekTa advanced face cxembl aic_topologically bounded_surface

ObbekTadvanced face aBnseTtcacneunanbHbiM TMNOM 00bekTa face surface, KOTOpbLIN UMEET AONON-
HUTENbHbIE OrPAHNYEHNSA C TEM, YTODbLI rAPAHTUPOBATL TO, YTO FEOMETPUA NPAMO U NONHOCTLIO ONpeaeneHa.
ObbekT advanced face aBnaeTca 0OBLEKTOM BEPXHEND YPOBHA, KOTOPLIN UCNONb3YEeTCA ANA (POPMYNUPOBKN
TOYHOrO CMbICNa TOMONOrMYEeCKU OrpaHUvYeHHOW MNOBEPXHOCTU, COOTBETCTBYIOLLEN OONACTU NPUMEHEHUNSN
naHHoun NAK.

Tpebyetca, 4ToObI 06bekT advanced face 6bin NONHOCTLID OrPaHUYEH MOCPEACTBOM OOBLEKTOB
edge loop unn vertex_loop.

Tun face_outer_bound moxeT umeTb He Donee 0AHOM rpaHunLbl (06BLEKT bound) rpaHu.

MpuMeyaHune—OnaHEKOTOPbIX TUMOB 3aMKHYTbIX NN YACTUYHO 3aMKHYTbIX MOBEPXHOCTEN MOXET OKa3aTbCA
HEBO3MOKHbIM YCTAHOBUTb €AUHCTBEHHYIO BHELLUHIOK MPaHuLLy.

lpumepsbl

1 Jlro60u 06Bexkm edge _loop Ha NIOCKOU No8epxXHOCMU MOXem UCoJIb308ambcCs 0151 oripedesieHuUs1 06 b-
exkma face_outer_bound npu ycnoeuu, Ymo OH He 3aK/TF04YeH 8 KaKoU-/1ub0 Opya0u 3aMKHymou yenu Ha 2paHu.

2 OkpyxHasi 3aMKHymasi nemJyist 80Kpyea YunuHopudeckou nosepxHocmu (06bexkm cylindrical_surface) He
MoXxem onpedensamb 06bexkm face _outer _bound, mak kak OHa He OKpYyXXaem 3aMKHymyro obs1acmb nogepxHocmu.

EXPRESS-cneundukaLms

")
ENTITY advanced face
SUBTYPE OF (face surface);
WHERE
WR1 : SIZEOF (AIC_TOPOLOGICALLY BOUNDED SURFACE.ELEMENTARY SURFACE',
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.B SPLINE SURFACE',
'AIC._ TOPOLOGICALLY BOUNDED SURFACE.SWEPT SURFACE'l*
TYPEOF(face_geometry)) = 1;
WR2 : SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN
TYPEOF(bnds.bound)) | NOT (SIZEOF (QUERY
(oe <* elp_fbnds.bound\path.edge list |
NOT(AIC TOPOLOGICALLY BOUNDED SURFACE.EDGE CURVE'IN
TYPEOF(oe\oriented edge.edge element))))=0))) =0;
WR3: SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN
TYPEOF(bnds.bound)) |
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NOT (SIZEOF (QUERY (oe <* elp fbnds.bound\path.edge list |
NOT (SIZEOF (JAIC TOPOLOGICALLY BOUNDED SURFACE.LINE',
'AIC_TOPOLOGICALLY_BOUNDED_ SURFACE.CONIC,
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.POLYLINE',
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.SURFACE CURVE',
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.B SPLINE CURVE'*
TYPEOF(oe.edge element\edge curve.edge geometry))=1)
))=0)))=0;
WR4 : SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN
TYPEOF(bnds.bound)) |
NOT(SIZEOF(QUERY (oe <* elp fbnds.bound\path.edge list|
NOT(((("AIC_TOPOLOGICALLY BOUNDED SURFACE.VERTEX POINT'IN
TYPEOF(oe\edge.edge_start)) AND
('AIC_ TOPOLOGICALLY BOUNDED SURFACE.CARTESIAN POINT'IN
TYPEOF(oe\edge.edge start\vertex point.vertex geometry)))) AND
(("AIC_TOPOLOGICALLY BOUNDED SURFACE.VERTEX POINT'IN
TYPEOF(oe\edge.edge end)) AND
('AIC_TOPOLOGICALLY BOUNDED SURFACE.CARTESIAN POINT'IN
TYPEOF(oe\edge.edge end\vertex point.vertex geometry)))
1))=0)))=0;
WRS5 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN
TYPEOF(bnds.bound)) |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.ORIENTED PATH'IN
TYPEOF(elp fbnds.bound)))=0;
WR6G : (NOT ('AIC_TOPOLOGICALLY_BOUNDED_ SURFACE.SWEPT_SURFACE'IN
TYPEOF(face_geometry))) OR
(SIZEOF ([AIC_TOPOLOGICALLY BOUNDED SURFACE.LINE',
'AlIC_TOPOLOGICALLY_BOUNDED_ SURFACE.CONIC',
'AlC_TOPOLOGICALLY_BOUNDED_ SURFACE.POLYLINE',
'AlIC_TOPOLOGICALLY_BOUNDED_ SURFACE.B_SPLINE_CURVE'l*
TYPEOF(face geometry\swept surface.swept curve))=1);
WRY7 : SIZEOF(QUERY (vlp_fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.VERTEX LOOP'IN
TYPEOF(bnds.bound)) |
NOT((AIC TOPOLOGICALLY BOUNDED SURFACE.VERTEX POINT'IN
TYPEOF(vlp fbnds\face bound.bound\vertex loop.loop vertex))

AND ('AIC_ TOPOLOGICALLY BOUNDED SURFACE.CARTESIAN POINT'IN
TYPEOF(vlp_fbnds\face bound.bound\vertex_loop.
loop_vertex\vertex_point.vertex_geometry))

N)=0;
WRS8 : SIZEOF (QUERY (bnd <* bounds |
NOT (SIZEOF(['AIC_TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP',
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.VERTEX LOOP']*
TYPEOF(bnd.bound))=1))) =0;
WR9 : SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN
TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp fbnds.bound\path.edge list |
('AIC_TOPOLOGICALLY BOUNDED SURFACE.SURFACE CURVE'IN
TYPEOF(oe\oriented edge.edge element\edge curve.edge geometry))
AND (NOT (SIZEOF (QUERY (sc_ag <*
oe.edge_element\edge_curve.edge _geometry\
surface_curve.associated _geometry |
NOT ('AIC_TOPOLOGICALLY BOUNDED SURFACE.PCURVE'IN
TYPEOF(sc_ag))))=0)))}=0)))=0;
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WR10 : (NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE'IN
TYPEOF(face_geometry))) OR
((NOT ('AIC_TOPOLOGICALLY BOUNDED SURFACE.POLYLINE'IN
TYPEOF(face geometry\swept surface.swept curve))) OR
(SIZEOF(face geometry\swept surface.swept curve\polyline.points)
>= 3))) AND
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_ TOPOLOGICALLY BOUNDED SURFACE.EDGE LOOP'IN

TYPEOF(bnds.bound)) |

NOT (SIZEOF (QUERY (oe <* elp fbnds.bound\path.edge list]|
('AIC_TOPOLOGICALLY BOUNDED SURFACE.POLYLINE'IN
TYPEOF(oe\oriented edge.edge element\edge curve.edge geometry))
AND (NOT (SIZEOF (oe\oriented _edge.edge element\
edge curve.edge geometry\polyline.points)>= 3))))=0)))=0);

END ENTITY;

(*

dopManbHbIE YTBEPXAEHNSA
WR1 — reomeTpuna, ncnonbayemas npn onpeaeneHnum rpaHn, AOMKHa ObITb OrpaHNYeHHOW. TUMN reoMeT-

pyUU rpaHn AonmxkeH obiThb elementary_surface, swept_surface unnb_spline_surface.

WR2 — reomeTpuna Bcex rpaHnyHbIX pedep rpaHn AonXHa OblTb NONHOCTLIO ONpeaeneHa Yepes3 00beKThl
edge _curve.

WR3 — tT1nbl NMHMA, CNONb3yeMbIX ANa onpeaeneHna reoMmeTpun pedep, A0MKHbI ObiTb OrPpaHNYeHbl
TMnamu line, conic, polyline, surface_curve nnnb_splines_curve.

WR4 — BeplwinHbI, CNONb3yeMble Npu onpegeneHnn rpaHun, AoMmKHbl UMeThb Tun vertex_point creomer-
puen, onpeaeneHHoON 06bLEKTOM cartesian_point.

WRS — 3anpelleHo ncnonb3oBaHne OpneHTUPOBaHHbLIX NyTeEW Npu onpeaeneHnn oobektoe edge loop
obbekTa advanced_face.

WR6 — ecnureomeTpuarpaHnumeet tun swept_surface, To ncnonb3yemMoin B ee onpeaeneHnm o0 bekT
swept_curve nonkeH ObITb TMNA line, conic, polyline nnnb_splines_curve.

WR7 — ana noboro obbekta vertex loop, MCNonb3yeMoro Ans OrpaHnyeHusa rpaHu, OObBLEKT
loop_vertex ponxeH uMeTb TUN vertex_point, a reoMeTpua AoMKHA ObITb ONpeaeneHa NocCPeaAcTBOM OO BHEKTA
cartesian_point.

WR8 — rpaHnubl rpaHn AonXHbl ObITb onpeaenerbl NocpeacTBoM 00bekTOB NMbOo edge loop, NmMbo
vertex_loop.

WR9 — ecnun ob6bekT surface_curve ncnonb3yeTtcsa Kak 4acTb rpaHuLbl rpaHn, To atpudyTt obbekTa
associated_geometry 0onxeH cCcbinatbCa Ha 00BLEKTLI pcurve, HO He Ha 0O beKTbl surface.

WR10 — ecnun 00bekT polyline ncnonbayetca nnbdo ana onpeaeneHmna odbbekta swept_surface, nnbo
KaK 4aCTb rpaHnLbl rfpaHn, TO OH A0MKEH CoaePKaTb, N0 KPanHen Mepe, TPU TOHKMN.

HedopmManbHoe YTBE eHune

IP1 — niobon sk3zemnnap obbekta advanced_face, KOTOPbIM UMEET reoOMeTPUIO NONHON CdhepPUYECKon
noBePXHOCTU (06beKT spherical_surface), nonmkeH 6bITb OrpaHnyeH NocpPeacTBOM O0bbekTa vertex_loop,
PACNONOXEHHOrO B TOYKE, rae 0Cb Z CUCTEMbI KOOPAMHAT BbIXOAUT 33 Npeaenbl NOBepPXHOCTU cdhepbl (TO eCTb B
Touke «CeBepHbin [Montoc» cdepbl).

EXPRESS-cneundukaums

")
END SCHEMA: -- koHel cxembl AIC. TOPOLOGICALLY BOUNDED SURFACE
(*
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[TpunoxeHue A
(o6Aa3aTenbHoe)

CokpalleHHoe HamMmeHoOBaHUe OO beKTa

(::CI!I{[:M:':ILI.I,(E."HH!‘ZI!CE.'l HanMeHoBaHMe 0ObEKTA, VCTAHOBNEHHOINO B HACTOALWLEM CTaHAadpTe, NpuBeaeHoO B Tabnuuye A.1.

TpeboBaHNA K UCNONL3OBAHUK COKPAaLLEHHbIX HAMMEHOBAHUI COAEPKaTCA B MeToaax peanm3auunn, ONUCaHHbIX B COOT-
BETCTBYIOLWMX cTaHaapTax komnnekca NCO 10303.

Tadbnunya A1 — CokpalleHHoe HanMmeHoBaHue 0DbeKkTa

[MonHoe HauMeHoBaHUe 0DBbEKTA CokpalueHHoe HauMeHoBaHue

ADVANCED_ FACE ADVFAC

[MpunoxeHue B
(o6A3aTenbHoOE)

Perncrpauna nHpopmMaumMoHHOro oo6bLeKTa

B.1 O603HayeHue AOKYMeHTa

na obecne4vyeHna oagHO3HaA4YHOro 0603Ha4YeHNA MHAPOPMALMNOHHOIO O0OBbEKTa B OTKPbITON CUCTEME HACTOSALEMY
CTaHaapTy NPUCBOEH cneayrLwnun naeHTudukaTop odbbekra:

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

Cmbicn AaHHoro o6o3HaveHus yctaHosneH B NCO/M3K 8824-1 u onmncad B UCO 10303-1.

B.1 WaeHTndmkauma cxembil

na obecnevyeHna oaHO3HAYHOro oHD03HAYEHUS B OTKPLITON cucTeme cxeme aic topologically bounded surface

(CM. pasgen 4) npncBoeH cneayrwmnmn naeHTudnkaTop obvekra:

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

Cmbicn 3Toro o6o3HaverHuns yctaHosneH B UCO/M3K 8824-1 nonncad B CO 10303-1.
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MpunoxeHue C
(cnpaBo4YHOe)

MalWwWHHO-MHTEPNPEeTUPYEMbIE TIUCTUHIN

B AaHHOM NpunoXeHnn npneeaeHbl CChINKU Ha CanTbl, HAa KOTOPbLIX HAX0AATCA NUCTUHIM HAaUMEeHOBaHUN OO BHEKTOB
Ha A3blke EXPRESS 1 cOOTBETCTBYOLWNX COKpaLLeHHbIX HAUMEHOBaAHWIN, YCTAHOBNEHHLIX B HACTOALWEM cTaHaapTe. Ha
3TUX Ke canTax HaxoaaTca NUCTUHriM Bcex EXPRESS-cxeM, yCTaHOBNEHHbIX B HACTOALWLEM CTaHaapTe, 6e3 KoMMeHTapmeB
N APYroro NOACHSALWEro TeKCTa. 3TN NUCTUHIN AOCTYMNHbI B MALUMHHO-UHTEPNPEeTUpYyeMOnN hopme NUMOryT ObITb NONYyYEeHbI
no cneayrowmnm aapecam URL:

CokpalueHHble HanmeHoBaHusa: http://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/parts511/

[Tpn HEBO3MOXXHOCTU AOCTYNAa K 3TUM canTam, Heobxoammo obpaTuTbCca B LeHTpanbHbIN cekpeTapmaT MCO nnn
HenocpeAacTBeHHO B cekpeTapuaTt MCO TK184/IK4 no aapecy sNekTPOHHOM NoYThl: scdsec@cme.nist.gov.

MpumMeyaHne—WMHbDopMaLusa, npeacTaBneHHas B MallMHHO-MHTEPNPETUPOBAHHOM BWAE HA YKa3aHHbIX
Bbille URL, saBnseTcsa cnpaBoyHoin. O6a3aTenbHbIM ABNAETCA TEKCT HACTOSALLEro cTaHaapTa.

[MpunoxexHne D
(cnpaBo4YHOe)

EXPRESS-G pnarpammbl

EXPRESS anarpammel, npeactasneHHble Ha pucyHkax D.1—D.8, nony4veHbl N3 CoKpaweHHOro NUCTUHra, npuee-
NEHHOro B pasaene 4, ¢ ucnonb3oBaHmnem cneundmnkaumm nHtepdenca ctadaapta MCO 10303-11. B gnarpammax ncnone-

3oBaHa rpadmndeckasa Hotauna EXPRESS-G asbika EXPRESS. Onucanne EXPRESS-G yctaHosneHo B MCO 10303-11,
npunoxexHue D.

[TpumeyaHns

1 BobibpaHHble Tunbl geometric_set select, trimming_select uvector_or_direction uUMAOpPTUPYIOTCA B paclUMPEHHbIN
nucTtuHr MWK B cooTBeTCTBUM C NpaBunamMun HesaBHbIX MHTepdencos no NCO 10303-11. B HacTosAweM cTaHaapTe gpyrue
0OBbEKTBI HE CChINAKTCH HA 3TU BbIDpaHHbIE TUMDI.

2 lNpaeuna, kacawwmeca obbekta advanced face, UICKNOYaKT peann3auunio HEKOTOPLIX 0O BEKTOB, KOTOPbLIE UMe-
10T HEABHbIE NHTEPMENCHI U NO3TOMY NOKa3aHbl Ha Anarpammax. 3T o0bEKTbl OTMeYeHbl Ha AnarpamMmax 3HaKoOM «»».
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context context
type identifier
: name _
representation representation
_context context
of 1tems
1tems
S[1:7]
O 4.4
representation definitional
item representation
A name
geometric parametric O
representation representation
context ~context
coordinate

space dimension

2.1
face

2,2
face bound

2.3
vertex

2,4
edge

2,5
loop

2,6
path

4.5
vector

topological geometric
representation representation
~item ~1tem
1
1 - vector or_ |
( 3,2 | direction |
placement -
4,1 O
curve N
Q direction
3.1 direction
surface rat1os L[23]O
2,7 J  point
edge curve
2,8 fosi
face surface cartesian_
point

coordinates

L[1:3]

2,9
vertex point

O

\‘ 1,1 (3,4) )

o— 1,2 (2,3) )

13(3467)
14(67))

PucyHok D.1 — aic_topologically _bounded_surface — EXPRESS-G gnarpamma 1 n3 8
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I |
advanced : : reversible |
face 1 topology l
____________ |
face geometry face_ A
Same Sense

reversible :
topology item |

3 , 4 1 Oriented_ orientation o —m————— : _____ |
surface face *
( 21 (I)J - face O

bounds S[1:7] 2,2 (1)

face_outer face bound
~bound

(B bound orientation

surface o I_I_
|
|
|

( 2.5 (1) o  loop
1 C
C path |cdge_list_ oriented | orientation
vertex L[1:7] edge =
loop > ®
[ 2:.*6 (1)) edge_
loop_vertex - edge clement
2,3 (1) loop
edge start
vertex 2

edge end

vertex C
point F (2"9 (1)) 2,4 (1) cdge — 2,7(1) |
curve

vertex geomety

same edge
point

PucyHok D.2 — aic_topologically _bounded _surface — EXPRESS-G anarpamma 2 n3 8
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——r ==
| | geometric_
| : set_select
T T ) (12
point
O
( 3,1 (1) )H:{ surface |o (3,4 (258))
1
swept =
— wept fement bounded._
. — elementa
v surface surfacéy B ﬁisurface
7.1 \
( 3,2(1) ) b spline
surface
surface of surface of l
linear_EXtrUSiOI] revolution | _ 1.3
| placement |location >,
extrusion axis ArS_ cartesl:ftn_
position poin
( 4,5 vector ) 1,1 direction axisl_ :_ _tr_uﬁﬁfng:__jl
= | select |
L |
1 | 3,54) |
ref direction axis2_ A
_____ — __————_1 placement 3d

12

p L[3:3] (DER) (353(45)) i

ref direction

axis2
placement 2d

|
i o L[2:2] (DER)
|

PucyHok D.3 — aic_topologically bounded_surface — EXPRESS-G gnarpamma 3 n3 8
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1.3

points
LIST[2:?

cartesian
point

1
. . 1,3
polyline 6,1 b_sphne_cuer 8.1 cartejsian_
surface curve point

] ®
_l vector }D—‘ 4,5(3) |
4,3(3) orientation
le directiorD lmagmtude

curve p
reference \ P

{0 curve basis

surface C rr———

i : |
O conic position | | axis2_placement |
definitional | JI

representation

3,3 axis2

placement 3d

3,5 ax1s2
placement 2d

@ ® () ()
circle ellipse parabola hyperbola
cadius sem1 axisl semi_axis2 — semi_ axis semi imag
ocal dis -
O © ©0 ! 5 & axis

PucyHok D.4 — aic_topologically _bounded_surface — EXPRESS-G ganarpamma 4 ns 8
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3,3
axis2
placement 3d

position

5.1 (3) ~ elementary
j surface

1
() () ) @ ®
plane conical_ spherical cylindrical toroidal
surface surface surface surface
. . . . : minor
semi angle radius radius radius  M4JoL L
N radius l‘adlus
O O
degenerate
O toroidal
select outer —
— surface

PucyHok D.5 — aic_topologically_bounded_surface — EXPRESS-G gauarpamma 5n3 8
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upper index
on control

poimts(u) \

6,1 (4)
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. | |

curve form b_spline_ | |
‘—‘ql curve_ | |
| |

| |

closed curve | form
O I S
b spline curve
O .
5
sell_intersect 1,3 cartesian_
@ T — .
Jegree control point
points
list L[2:7]
welghts 1.4 cartesian
dataL[2:?] _ (DER) point
o rational_ control_points A[0:u]
b_spline
© curve
(DER)
weights L[O:u] 1
knot
multiplicities = C o =
L[2:7] b_spline_ uniform _ quasi_ bezier_
oO———— curve _ curve uniform curve
with Knots curve
upper_index_ knots knot spec
on knots L[2:7]
o) b LT L
: knot type I
|

PucyHok D.6 — aic_topologically _bounded_surface — EXPRESS-G anarpamma 6 ns 8
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( 1,4 cartesian point )
7,1 (3)

1,3 cartesian_point control_points
_ _ A|O:u upper| OF
control points list A[0:v upper] (DER)
5 u closed 1 Liz:21or 222y 0 -
o v_closed b_spline_ ;
ST Q surface |
scll_intersect b spline surface surface_form!  form |
(ER) u uppe B B . L
_ 5
O u degree
(DER) v_uppe v degree
welghts data e
L[2:?1OF L[2:?]| rational_
© b spline
O— surface
(DER) weights
AlO:u upper| OF
A|0:v upper]
1
u knots
knot u upper s L[2:7] C o S
(DER}) b_splne_ O uniform quasi_ bezier
© surface | v_knots O surface uniform surface
O with knots | L[2:7] I surface
knot v upper ~
(DER) T
V—mlﬂ&p};f hes knot spec
u multiplicities {
L2 O 'L knot type |

PucyHok D.7 — aic_topologically _bounded_surface — EXPRESS-G gnarpamma 7 3 8
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( 8,2(4))

composite_* 4 composite_ * 34 surface)
curve curve_on_surface (DER) ?
| self (L segment basis_s_urface
intersect L[1:9] S[0:2]
founded
item

. transition R
composite * | transition

curve segment | code

same Sense

parent curve
O

(DER)
basis_surface
(452 e > % surface_ &(354 surfao%:)
curve
associated master
geometry representation
L[1:2] | | o~ o
S | preferred 1
| pcurve or | u
3 _or_ | surface curve |
| 1 surface | | ntation | |
B | | representation | :

4,3 pcurve surface *

[TpnumMedaHne— 3HAKOM «*» OTMeYeHbl 0OBbEeKTbI, NCKNKYEHHbIE B COOTBETCTBUU C NpaBuUnomMm oo obbekTe
advanced_face.

PucyHok D.8 — aic_topologically _bounded_surface — EXPRESS-G anarpamma 8 n3 8
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[MpunoxeHune E
(cnpaBo4HOe)

CBeaeHNA 0 COOTBETCTBMM HaUMOHaNbHbIX cTaHaapToB Poccunckon ®epepaumnmn

Tadonuua E.1

CCbINMOYHbIM MeXAYHapOoAHbIM CTaHAapTaMm

Obo3HavdyeHune CCbiMoYHOro
MEXAyHapOoAHOro ctaHaapTa

O603Ha4YeHne N HaUMEeHOBaHUE COOTBETCTBYHOLLIENO HaLUOHANbHOro ctTaHaapTa

MCO/M3K 8824-1:1998

[OCT P CO/M3K 8824-1—2001 WNHdopmaunoHHaa TexHonorns. ABCTpakTHas
CUHTaKcundeckaa HoTauusa eepcun oguH (ACH.1). Yactb 1. Cneundukaumnsa o0CHOBHOW

HoTauun

MCO 10303-1:1994

[OCT P NCO 10303-1—99 Cuctembl aBTOMaTU3aLUN NPON3BOACTBA U UX UHTE-
rpaums. MNMpeactaBneHne AaHHbIX 06 u3penun n odmMeH 3TUMKU AaHHbIMKU. YacTb 1.

O6Lwmne npeacTaBneHns N oCHoBononarawLmue NpUHUUNG

MCO 10303-11:1994

[OCT P UCO 10303-11—2000 Cucrtembl aBToOMaTM3aLUMn NPOU3BOACTBA U UX
nHTerpauunsa. NpeacrasneHne AaHHbIX 06 U3aennm n odMeH 3TUMKU AaHHbIMK. YacTb 11.

MeToabl onncannsa. CnpaBoyHOe pyKoBOACTBO MO A3blKy EXPRESS

MCO 10303-41:1994

[OCT P UCO 10303-41—99 Cucrtembl aBTOMaTM3aLUMM MPOU3BOACTBA WU WX
nHTerpaumnsa. NpeacrasneHne AaHHbIX 06 U3agennm n odMeH 3TUMKU AaHHbIMK. YacTb 41.

MHTerpnpoBaHHble 0006LWeHHbIE pecypcbl. OCHOBLI ONUCaHUA U NOAAEPKKN U3aenui

NCO 10303-42:1994

*

NCO 10303-43:1994

[OCT P UCO 10303-43—2002 Cucrembl aBToMaTM3aumMn Npou3BOACTBA U UX
nHTerpauuns. NpeacrasneHne AaHHbIX 06 U3aennm n odMeH 3TUMKU AaHHbIMKW. YacTb 43.

MHTerpnpoBaHHble 0606LeHHbIe pecypcbl. CTPYKTYpbI NpeaCTaBNEeHUN

MCO 10303-202:1996

*

* COOTBETCTBYHLLUIA HALMOHANbHbIA CTaHAapT OoTCcyTCTBYeT. [1o ero yTBep:kaeHuUs pekoMeHayeTcs UCnonb3oBaTh
nepeBoa Ha pPYCCKUM A3bIK AaHHOro MeXxayHapoaHoro ctaHaapTa. MepeBoa AaHHOro MeXxayHapoaHoOro crtaHpapTta
HaxoauTcs B PenepanbHOM MHDOPMALUOHHOM dhoHAEe TEXHUYECKUX pernaMeHToB U CTaHAapTOB.
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FroOCT P UCO 10303-511—2006

YAK656.072:681.3:006.354 OKC 25.040.40 [187 OKCTY 4002

KnioyeBble cnoBa: aBToOMaTM3aumnsa, cpeacTBa aBToMaTnu3aunm, NpuKnaaHble aBTOMaTU3NPOBaHHbIE CUCTEMDI,
NPOMbILLUNEHHbIE N3aenus, AaHHble, NpeacTaBneHne AaHHbIX, 0OMEH AaHHbIMW, NPUKNAaaHble NHTEPNPeTNpPYye-
Mbl€ KOHCTPYKLIMK, TOMONOMMYECKN OrpaHn4YeHHble NOBEPXHOCTU, MPOCTPAHCTBEHHAA FreOMeTPUS
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