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Mpenucnoewe

Llenu i npsHwans cTasdaptuaanmy B Poccuickol Paegepagun yocTaHoeneHs TPedepansHsin 3asoHom
o7 27 pexabpa 2002 r. Ne 184-03 o0 TeXHHYSCKOM PENYNUpOBaHKMKE , 3 NDEEHNS NPHMEHSHNA HALAOH SNk B
crangaptor Pocowickol Pegepagmus — [OCT P 1.0—2004 «CrangapTraayms B Poccyickoi Pegepayun.
CieHOBHEBIE NOMNOMEHAR D

CoeneHHa O cTaHOapTe

1 NOOArOTOBRNEH MocyfapcTBaHHiib HaydHsb yapekaeHyen clleHTpankHsld HaydHO-WCCnNeqona-
TEMNBCKHA W ONBITHO-KOHCTRPYKTODCKWA MHCTHTYT DODOTOTEXHKKM W TEXHWYECKDH KMGEpHETHKWY HA OCHORE
COBCTBEHHOND Ay TEHTHYHOMD NEPER0Aa CTAKAANTA, YHAAAHHOMD B MyHKTE 4

2 BHECEH Tesuwueckvy EOMHATETOM No cTadgapTuiaduy TEK 2459 s«MudopMayuodsan nogaepska
HHIHEHHOMD LMKNA Magenuids

3 ¥YTEEPWOEH W BREAEH B QEMCTBWE Mpurasom PegepansHore arsuTCTEa No TEXHWYSCKOMY
pErynupoRadie 1 MaTponoriy o7 11 mapra 2008 r. Ne 40-c1

4 HacToAWMA cTaHgapT WOeHTHYeH MemOyHapodHoMy cTadaapty MO0 10303-521:20023 «CucTeMbl
ABTOMATHAAUWMK NPCUIABOOCTEA M MX MHTerpauna. Mpegeraenesve gadHbix of nagenuy u obfMmes 3TUMK 0au-
HilMK. HacTe 521, MprknagHe2 MHTERNPETHPOBAHKEE KOHCTEYELMK. [0JR0OBEDXHOCTE MHOrooEpaanas (150
10303-521:2003 «lndustrial automation systems and integration — Product data representation and
exchange — Part 521: Application interpreted construct: Manifold subsurfaces).

MW NDMMEeHEHKK HACTOALLEMD CTEHAARTA PEKOMEHOYETCA WMCNONBLIDEATE BMECTO CobIMONHBLE MEHT Y-
HAPOAHEE CTAHOAPTOR COOTRETCTEYKHUME UM HAUWMOHANLHEE CTAHZARTH Poccuickol Peiepaynd, ceene-
HWA O KOTOPBRE NPHBEAEHE B JONONHATENEHOM NPMIOMEHHH F

3 BBEOEH BMEPELIE

HMiughopaayus off paMexesusx K Hacmaoaledy cmasdapmy mpdnukyemes & exezodno uadaeas Mo
UHDOpMaLUOHHOM YKaZamens « HayuoHaneHele Cmakdanimsiy, 8 Mekcm UsMexenul U Nonpasor — 8 BMe-
MECAUHD U3dasacMbiy UHPODMIULOHHEYE YRazamenax «HauyvoHansHse chmandapmels. B cnydae nepe-
CMOMEDE (3aMENBY) LAL OMMEHL HACMOoAWe2o cmakdapmasa Coomasmoemayioues peedomnaque Sydem
ONMYENUNOEAND 8 XSUMECAYHD UTE8AEMOM UHDODMELLOMHOM YKazameans «HayuoHansHLIe crmaMdapmbis.
Coomeememayiowan uNiDopManUa, Yeedonanue U MekcMyl PAIWELETICA Makks 8 uBopMalyLoHHod
cUCmeMe COLWLEa0 NONBIOEARHUA — Ha tpulliansHon calime SedepansH020 a2ENMCTIEE N0 MEXHUYBCKOMY
PEEYILUPORANUID U METPOI02UL & Camu Mumepram

© CraugapTiHgops, 2008

HacToRLWA cTaHOapT He MOKET BiTe NONHOCTL UMM YACTMYMHO BOCNPOMIBE0EH, THDEKWDORAH U pac-
NpOCTREHEH B KAYECTEE oPUUManeHOro Hananua Gea paspeweHnA SegepansHoro aranTeTea No TEXHUYECKD-
My DErYNADOBAHWIO W METDONONMM
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BEeegeHue

Crangaprsl kopnnerca WCO 10303 pacnpocTpaKAKITCA Ha KOMINLOTERHOE NpedcTaRnaHwe MHdopmMa-
unK 08 nagenuax 1 obumes gakHbise ob nagennax. Mx ueneso senaeTca obecneqyede HenTRansHoro Mexa-
HH3MA, CNOCOBHOM OMWCRIBATE WINENKA HA BCEM MPOTREEHMH WX MUIHEHHOND UWKNA., 3TOT MEXaHHam
MNEMMEHAM HE TONBKD ANA HEATRANLHOMD oBMeHa @afnamMy, Ho ABNASTCH TAKME OCHOBDN OMA peaanyaanmnyg 1
COBMECTHOM QOCTYNa K Baiam gadnb of W3OEeNHAX W OPraHAIaLMY ADXUEBMPOBEHKA.

Crannaprel koMmnnexca MCO 10303 npegcrasnmoT cobol Habop OTAENBHO WAOABAGMEBIX CTAHOADTOR
(4actei). CTasgapTel JAHHOTD HOMINEXCE OTHOCATCH K OOHOR M3 CNeayWiny TEMATHHSCIHE TRYIT METO0b
ONACAHMA, METOAL PEANWIALMK, METOSOMNOMMA W OCHOBL ATTECTALUMOHHONS TECTMROBAHKA, HHTETRKpOREH-
HilE 0E08IUEAHHLIE PECYDCH], WHTETDADORIHHSIE NPHKNAOHEE DECYPCH, NPHENAAHBIE NROTOROMNL, KOMMMEKTh
AGCTPAKTHLIX TECTOR, NEMKNAOHEE WHTEPETHDOBAHHLIE KOHCTDYELWA M NDUENaaH6E Mogynd. HacToRw Wi
CTAHOAPT BXOAMT B FRYINY NPHENAOHLE KHTEONPETUDCRAHHLIX KOHCTDYELMA.

MprknagHan AHTepPNPDETUDORARHAA KOHCTPYEUMA ([MME) oSecneuydBaeT NOrMYECHKYE MRYNNHPOBKY
HHTBPNDETHPOBAHHEX KOHCTDYELWH, NOSOSEHBAOLLME KEOHKDPETHYD DyHELWOHANEHOCTE OGNS HCNONLICEa-
HWA J3HHBIX 00 W308nHd B pasHoobpaIHEE NPUENAOHER KOHTERCTAX. MHTEpNReTHROBaAHHAA KOHCTDYHLHA
npencTaenAeT cobol 0SbIMHY MHTEDNPETALMKD MHTEMPWDOBAHHBIX DECYPODE, NOOAEDHHEAI0WYK Tpebopa-
HHA COBMECTHOTD WCNONBIOBAHAA WHDODMALWH MPUENAOHLIMH NPOTORINAMIA.

HacToRAWWA CTaHAAPT ONDEASNRET NPUENAaHYD MHTEDNDETHROBAHHY KD KOHCTRYHLWK ONA NoANoEES Dx-
HOCTH MHOrCobpasva. B Hem gaeTch onpefensHue NDedcTaaneHus QOopMe, CO0epHMaen HElameHyThe
OB0NOYKH, KaXOAA K3 KOTOPRX HIeHTUOMUMDYETCR KaK Y4acTe ADYIOH HEAAMEHYTOR WNKM 3asEHYTOR 0Donoy-
KW, OGonodsy onpegensgHsl © CNoNB30BaHWEM TPAHER C ABHOA TONONOMMER W NONHOCTRID ONpegeneHHoN
recKmeTphed. B anpegenayuax rpasdeld ofonodes 8 gasdoi NMAK nnbo nenonesyeTch onpaiengdve obbexta
advanced_face no MCO 10303-511, nb0o oMM MMEKT CXOQHEE CEBORCTEA.
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HAUMOHANBHBIA CTAHOAPT POCCMHUCKOW ©EOEPALMM

CHCTEMEI AETOMATHIALMH NPOMIBOACTEA M HX HHTErpaLWKA
NPEOCTABNEHME OAHHBIX OB M3OENHKW W OEMEH 3THUMW OAHHLIMIA

YacTte 521
MpMKNagHLIE WHTEPNPETHPOBAHHEIE KOHCTRYKLMW.
MognoesepXHOCTE MHOMOODPaIua

Industrial automation systems and Integration. Product data representation and exchange.
Fart 521. Application interpreted constructions. Manifold subsurface

Data seegedwA — 2008—00—01

1 OBnacTe NpUMEHEHHA

HacToAwmri cTaHdapT onpedenAaT MHTERENPETALMKG MHTEMPUpORaHHEE pecypoon, obecnadnaaoyio
COOTEETCTEME TPEDORaHWAM K ONpegeneH o npeacTaaneHra opael, COgepHaled HeaammHyTee obanod-
KM, ONpegeneHHbE Kag NoaMHONECTES CERIAHNLIX rpaded. CEnacTe onpegensina Kasnoro NogsMHoMecTES
CEAIAHHEIX MPaHEl RENASTCA YacTe0 GiNacTy onpedenaHMa ZpyroNn HEIaMEHYTOR MNK ZaMEHy ToR obonodkn.
B noOMHOMECTEE CER3IAHHLIY rpaseld OTOENsHBE rPpady Wik pedpa mMoryT BeiTe MOEHTUEMUMPOBAHL! KaK
noarpasHe e noapedpa.

TpeGoBaHMA HACTORALWETD CTAHOAPTA PACNPOCTREHRIOTCA HA!

= TREXMEDHYIO TEOMETRMIO,

= PACWIWDEHHEIE TDAMHK,

< MOSMHCHECTRS CEAIAHHBIX TPaHeA;

= OTOBpAMEHAA W TEOMETDHYECKHE NPeoBpaIcBaHNA |

- HEzamMiHyTeie oBonodKi;

< BIAMMOCEAZN Memay oGnacTAME Cnpegene i TORONorMdackny o0wekToR;

= nogpedpa;

= NOOrpasHu;

= HEOTPAHMHEHHYIO T@CMETRMI CO CEAIANHEIMK TONCNOTHYECKHMKA TRaHKLaMK;

- MCNONEICESHHE TONONOMK ONA OTPaHUHeEHHA MaoMETPHYECHIY 0O LaxToR,

TpeGopaHMA HACTOALLETD CTAHAAPTA HE PACNPOCTRAHAKTCA Ha:

= ORYMEDHYID TECMETRME, KROMEe CNpegenediia NapaMeTpHYeckiy KEpHBLY B NApaMeTpHYeckom npo-
CTRAHCTES NOBEPEHOCTH,

< TREXMEDHLIE MOZEMA MPaHKYHOro NPeacTABNEHAA,

= OMpAHWYEHHEE KDMBEIS, KROME NOMUTWHME W BH-CNNaiHOBERX KpHBBI,

- OMPEHNYEHHEE MOBEPXHOCTH, KPOME GHU-CNNaiHoBe NOBEpXHOCTERA;

- reoMeTpHin we MHoroobpasni;

« BEIHECEMHLIE KDWBLIE 1M NOBERXHOCTH,

- HECTPAHMYEHHYIO TECMETRMD DE3 TONONOIMHYECKKX MpEHL.

2 HopmaTHBHLIE CChINKK

B HaCcTORLEM CTAHOAPTE WCNONBEI0EAHEl CObINKA Ha CNEOYWLWE MEXTVHADOOHER CTAHOADTEL
MCO/MaK 8582411998 MubopmauWoHHse  TexHonoruk. BaavMOoCBERaE OTEDLITEX  CHCTEM.
ABCTDAKTHAA CHHTAKCHYECKaA HOTAUuMA BEpcuM oauH (ACH. 1), HacTe 1. Cneurdrkaums OCHORHOM HOTaLMK

LENEETTY SpHUHMaANEH O
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MCO 10303-1:1994 Cucreamel 3BTOMATHIAUWH NPOMIBOACTEA W MY WHTerpayuMa. MpeJcTaanesdus JaH-
Hisly 08 HIMEned 1 OGMEH ITHMK JaHHBMK. HacTs 1. OGWKWe NpeJCcTaaNeHWa W GCHOBONOMAr20WMe NpHHLHNS)

HMCO 10303-11:1984 CucTemMbl ABTOMETHIALHW NEOWIBAACTES W MX MHTETpaUMA. MpeacTaaneqHe 0ak-
HilX 06 M30endK i oBMeH aTHMH AaHHBsiMK. HacTs 11. MeTogs onvcanun. CnpapoyHos DYKOBOACTEO N B3kIKY
EXPRESS

HMCO 10303-21:2002 CHCcTeMl ABTOMITHAALMWA NDOMAROACTES W MX MHTerpauua. NMpeacTasnsHWe aH-
HilX 00 Magenun v obseH ITHMK ganHme. HacTs 21. MeToge peanvaaum. KogMpoBaHWwe OTHPBIThIM TeK-
CTOM CTPYETYPR obmera

HCO 10303-41:2000 CHCcTeMEl ABTOMATHAALMA NDOMAROACTES W M MHTErpauMA. NpeacTasneHWe JaH-
HelX 0F WaAENKA 1 oGMaH aTHMK QadHbig. HacTe 41, MuTerprposantee ofoflaHHbE pecypckl. CoHOBE
ONACAHKA W NOOOSPRKH K3TENHA

HCO 10303-42:2000 CHCTEMbI ABTOMATHAALMK NPOWIBOACTES W X HHTErpauUMR. NpeacTaaneHqe nax-
HelX 08 nagenud ¥ oBsMed ITHMK JaHHEMK. HacTs 42, MHTerprpoeanHeie oboBueHHbe pecypok. [eoMeTDH-
YECHOE W TOMONOIMYEckos NPpeJcTaanaHwe

HMCO  10303-43:2000 CucTeMsl aBTOMATAIALMM NPOMIBOSCTER W KX MHTerpauus. NpegcTaaneHde Jak-
HelX 0B nagenwi u oDMeH 3THMH JaHHEIMA. HacTe 43, MuTerpupoeanHee obobleHHbe pecypokl. CTRYKTYPR
npegcTasnexni

HCO 10303-202:1986 CHcTeMbl SATOMATUAALWH NPOWABOOCTES W WX WHTerpauwa. MpegcTaanaHue
OaHHbx 0D WAOenid W obMaEH ITHME JaHHbiMN. HacTs 202, NpHKNaOHEIE NPOTOKONMEL ACCOLUMATHEHEIE YEDTEMM

MCO 10303-5309:2001 CucTeMbl NpOMBILLNAHHOW ABTOMATHIALMKA M WHTerpauwn. MpegcraaneHns
AAHHEIX O NPOSYKLAA 1 0BMeEH ganKeiMie. YacTe 509, NpuknagHan MHTEpNpeTURYEMan KoHCTRYRUMA. Hepas-
HOPOAHAR NOBEREHOCTE

MCO 1030351120017 CucTeMsl aBTOMATHIALMA NPOWMIBCOCTEA W WX MMTerpauka. MpegcTaaneHe
OAHHBIX 08 M3genvM W OGMEeH 3TUMK JaHHbIMKA, HacTe 311, MNpUENagHee MHTEPNDETHROBAHHEBIE KOKCTRYHLLMA.
TONoNOMHYEcKs OrpaHWYEHHAR NOBEPXHOCTE

MCO 10303-514:1998 CvcTemsl ABTOMATHAALWK NPOMABOACTAS M WX WHTerpauda. MpegcraaneHne
OAHHBIX 08 M3genin 1 0SMeH ITHMK JaHHbMe. HacTe 514, MNprenagHsie MHTEPNPeTHPOBAHHEBIE KOHCTRYHLLMM.
PacllypeHHo: IpasuYHoe NpeacTasnaHue

3 TepMWHBI U onNpegeneHWA

3.1 Tepmuusl, onpegenaHHse 8 OO 10303-1

B HACTOAWEM CTAHAAPTE NPMMEHEHE] CNEOYIOLME TEDMUH:
- npunoxeHne (application);

- NpMKNagHoR KoHTeKeT (application context);

- npuknagHoi nporokon, NN {application protocol, AP,

- MeTon peandiagud (implementation method);

= MHTErpPUPOBaHHLIA pecypc (intagrated resource);

- wHTepnpeTauMa (interpretation);

AanHkle 06 WanendK (product data).

3.2 TepmuHel, onpegenedHiwe B MCO 1030342

B HACTOAWEM CTAHAADRTE NPMMEHEHSE] CEAYIOLIME TEDMWHbI:
= MAHERHO CBAIAMHLIA [arcwise conneciad),

= OCECHMMBTPMYUHLIA (axi-symmetric);

- rpadMua {boundary),

- orpasHMYenus (bounds);

= KDOpPOHHATHOS NpocTpaHcTRO (coordinate space);
- KpMBan [Curve)

- oBnacTe onpeneneHuA ([domain);

= npagens! (extant);

= HEIAMEHYTAA KPWUBARA (Open curval;

- DpHeHTHpYeMiIA (orientabla);

- NOBEPXHOCTL (surface);

= TONOMNOrMYecKWd cMmeich (topological sense).

[ ]
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3.3 Tepumus, onpegeneHHsA 8 WCO 10303-202

B HACTORLEM CTAHAADTE NPHMEHEH CIEYIOLIWA TEDMAH:
NPpHEKNAAHAR WHTEpNpeETHPpOBaHHaA KoHcTRpYHUWA, MWK (application interpreted construct, AIC).

3.4 TepuuH, onpageneHisiA 8 WCO 10303-511

B HACTORLLEM CTAHAADTE NPUMEHEH CIEYIOLWIAA TEDMIAH:
pacwuHpanHan rpades (advanced face).

3.5 [Opyrme onpegenaHMin

B HACTOALEM CTAHOSPTE TAKKE NDHMEHEHL CNEOYKOWWE TEPMHHE C COOTEBETCTEYIOLLMMK ONDEENEHN-
AMM:

NoAMHOKECTEO CEAZAHHLIX rpaned {connected face subset). MHOMECTEO NMHEAHG CER3AHHLX rpa-
Hel, 0BnacTeio oNpegeneHra KOTODOerD ABNAETCA 4acTe 0BNACTH ONPELENEHNA CYLBCTRYIOLEND MHOKECTES
CRAIAHHEX FpaHen.

MpumedaHs s — TpeloBaHKEM HECTORWATD CTAMOERTA TAKME ABMNRETCA, YTOGE NOOMHOMECTED CEAIAHHENX
TOEHER WMENS THN HEIAMEHYTOA obonousn.

npegeragnedie hopMel NognoBepXKHOCTH  MHoroobBpasua  (manifold  subsurface shape
representation): NpeacraanedyHe GopMe, COOEREALLEES NOOMHOMECTES CARAIAHHEK TPEHER B (ROpMeE HE3an-
KHYThIX 0G0nouek.

I pPHMMEYEHH e —KaNLaR HEIBAMEHYTAR ofonoyks MMeeT OBNACTs ONPefensHun, KEQTOP&R SENAETOR WALThED
ofnacTu onpegenesiA Lpyron MeEOMecTBa CERIAHHEIE TREHEWR. |'FIE-H:|‘| NOAMHOMBCTES CERIEHHEIX MPaden MOryT BRiTE
CNpeqenaHe Kag NOGQrpadE

noapebpo (subedge): Pebpo, odnacTeio onpegengqMa KOTOpors ABNASTCA YacTe 0bNacTH onpegena-
HIKWA gpyroro pebpa.

noarpads (subface): Mpaxe, cGNACTRIO CNPELENEHKA KOTOROR AENASTCA YACTe GBNACTH ONPEISNEHIA
OpYroK rpasd.

MpHUMeEYaH® e — B HACTOAWEM CTAHASNTE NOAMPAHE HMEET 0BNACTE ONPEGENSHMAA, HOTOREHR RENASTCA HACTEH
ofnacTy onpegensH#n pPACWHWPEHHDA FPaHE.

4 CoKpalweHHb!IA NHCTHHI Ha A3bike EXPRESS

B #acToAwem pasgens onpaganeHda EXPRESS-cxema, B KOTOROW MCNONEIYIOTCR 3MEMEHTE MHTEIDK-
pOBAHHBI PECYRCOE W COAEDKATCH THNE, KOHKPETHIALWK 00 BEKTOB M iyHELWH, OTHOCAWECA K HACTOALLBKMY
CTaHnapTy.

MpuMmedadse—B WHTEIPMPOBAHHLY DECYDLAY OONYCKASTOR CYWECTEOBEHME NOATHNOE W JNSMEHTOE CNAG-
H0E Beifopa, 48 MMNOPTHROBEHHSX B AGHHYH MWK, Takde cOHCTPYRGWA KCKNKSERT W3 GepeEd NOOTHANOE MAK W3 CNWCKS
aufiopa NoCpegoTEOM NPEBMR HEABHOMD WHTE pihehca, onpegenedHe® & MCD 10303-11. ConinNEKn Ha MCENHOYSHHEE KOH-
CTRYELMW HAXOGATCA BRE oONECTH NpUMeHeH WA adHoR TTHK. B #exoTopes SNYyHEAX MCKNIOYSKTCA BCE SNEMEHTE: CNWCKS

awfiopa. Mockonssy MK npeaHaIsadsts NA DEANW3ELMK B KOKNTEKSTE NPUENAaOHOr0 NPoTOEGNE, 3NeMEHTE CAMCKE Bai-
Gopa SyayT onpeaenATach OBNECTEH NPHMEHEHHA NEMENEAHON NEOTOKONE.

Nanunas NpUENagHas MHTEPNPETUDoRAHHAR KOHCTPYELWA NPEO0CTARNAET HENPOTWBODEYMBOE MHOMECT-
B0 FeCMETRHHECKKY W TONONOriYeciMy 0B LEKTOR ANA ONPeAeneEHuA NPEACTABNEHHA DODMEl NOONCEERXHICTHA
MHOrOODpaIdA. Mpady MOoryT BuiTe PACLUADE HHEIMW MEHAMKA WNW NOSrPaHAMK, CCLINAUMMACH Ha DACLLIWDEaH=
Hee rpadi. Pebpa ool BuiTe Nogpebpams MG MMeTE FeoMeTPrIo, NPEqeneHHYD KPHBEMA. DEhakTom
CaMOro BEQXHErD ypoBRHA B ganuoln [NWK senaeTcA obwert manifold_subsurface_shape _representation.
HOTODRIA REMASTCH KOHKPETHIAUMeN obrekTa shape representation (cum. MCO 10303-41). OTHOCAWWECA &
atomy 0SwReKTy Npasuna oSecneYyHBanT NONHOE CNPelaneaHue TOMONOrMN | FE0METIHMA.

Mpramedadsns— B gandod NMAK ncnonesoaadsl soe ofieenTe o Tine B3 MM, onpegenaou el Tononariiecks
QrpaHHYEHHY D NOBRPEHOCTE [l _topologlcally _bounded _surface) Cum. MCO 10303-511.

EXPRESS-cneyudukanmna

“
SCHEMA aic_manifold_subsurface;
USE FROM aic_topologically_bounded_surface; - - IS0 10303-511
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USE FROM geometry schema --I150 10303-42
{cartesian_transformation_operator_3d);
LSE FROM topology_schema - - 150 10303-42
{closed_shall,
connected _face set
connected face sub =et
face,
open_shell,
subedge,
subface};

USE FROM representation_schema{mapped_item);, -- |30 10303-43
USE FROM product_property_representation_schema - - 150 10303-41

{shape_representation);
['l-

MpUMEYEHWE— CHeMB, HA KOTODEE BhIWE Q8HE CCBINEH, MOWHD HAWTH B CREOyVEI LY CTEHORDTAY HOM-
nnekca WCO 10303

geometry_schemsa — HMCO 10303-42;
topology_schema — MCO 10303-42;
reprasentation_schema — MO 10303-43;
product_property _representation_schema — WMCO 10303-41;
alc_topologleally bounded_surface — HEO 10303-511

4.1 OcHOBHEIE NOHATHA W QONYLWEHHA

OnA HEIaRMCHMOR DERNKIAUMK B CHEMaX NPUENAOHLX NPOTOKDNoa, B KOTOREE HCNoNLIYETCR JaHHanA
MHK, npegHazHadeHs cNegyiowde OB weTm:

- advanced face";

= axis? placement 2d*;

- axis2 placement_3d*,

- brep_with_voids;

- beziar_curve *

- bezier surface "

- b _spline_curve with_knots *;

- b =pline_surface with_knots *;

- cartasian_point *;

- cartesian_transformation_operator_3d;

- circla*;

- closed_sheil;

= conical_surface™;

- definitional_representation®;

- degenerate_toroidal _surface”;

- connected _face sub_sef;

- cylindrical_surface*;

= direction*;

- gdge_curva®;

- gdge_loop*;

- gllipsa™;

= face bound®;

= face outer bound*;

- geametric_representation_context®

= hyperbola*;

- ling*;

- manifold_subzurface shape representation;

- mapped_item|

- open_shell;

- parabola*;
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= parametric_representation_contaxt*;
= pourve®;

- plane®;

= palyling *:

- Quasi_uniform_curve”,

- quasi_uniform_surface*;

- rational_b_spline_curve*;

- rational_b _spline_surface™;
- representation_map,

- spharical_surface *;

- subedge:;

- subface;

- surface of linear extrusion®:
= gurface of revolution ™;

- toroidal_surface®,

= Uniform_curve®;

= uniform-_surface™;

= vector”;

- vertex loop*;

= wertex_point®.

Mpumedyadsae— d6eerTal, MOMEEHH IS CHRMBONOM Halh, ONpegEnaHsl ] MAE
aic_topologleally_bounded_surface {cwm. WSO 105303-511)

Mpuknansod NPOToKON, WHCNONBIYVIOWWA daddyio FAE  gonwed ofecnedynBats, 4Tobbl OGbEKT
shape_representation peanuaossiaancs kak obeart manifold_subsurface shape_representation.

4.2 OnpepenedHue obLerTa manifeld_subsurface shape_ representation cxEMEI
ale_manifold_subsurface

8Ty manifold_subsurface_shape_representation ABMNAETCA MoOTHIOM obwekTa
shape_representation, 5 «oTopos ©oOpMa  WIOENWA NPSOCTAENEHA KOHEPETHIAUMAMH O0OLEHTOB
connected face sub_set.

Kaxneir obeest connected_face_sub_set nonseH Takwe nMeTs THN open_shall.

DfwekTel face obwerToe connected _face _sub_set gonwHe vveTe TUN advanced_face wnu subface.

EXPRESS-cneuuduEaLliin

)

EMTITY manifold subsurface shape_representation
SUBTYPE OF (shape_representation);

WHERE

WR1: SIZECF (QUERY (it =* SELF.itams |

NOT (SIZEOQF ([AIC_MANIFOLD SUBSURFACE COMNECTED _FACE SUB SET,
"AIC_MANIFOLD_SUBSURFACE MAPPED_|ITEM',
AIC_MANIFOLD SUBSURFACE AXISZ PLACEMEMNT 3D *
TYPEOF(it)) = 1))) = 0;

WR2: SIZEQF (QUERY (it <* SELF.items |
SIZEOF(['AIC_MANIFOLD SUBSURFACE CONNECTED FACE SUB SET',
AIC_MANIFOLD _SUBSURFACE.MAPPED _ITEMT TYPEOQOF(it)) =1 ) » O

WR3: SIZECF (QUERY (mi =* QUERY (it <* items |

AIC_MANIFOLD SUBSURFACE MAPPED_ITEM IN TYPEOF(it)) |
WOT {AIC_MANIFOLD SUBSURFACEMANIFOLD SUBSURFACE SHAPE_REPRESEMTATICN M
TYPEOF{mimapped _tem.mapping_source.
mapped_reprasentation)))) = 0,

WR4: SIZEOF (QUERY (cfas <* QUERY (it =* SELF items |
"AIC_MANIFOLD SUBSURFACE.CONNECTED_FACE_SUB_SET IN TYPEOF(it)) |
HOT{'AIC_MANIFOLD SUBSURFACE OPEN_SHELL' IN TYPEOCF(cfss)))) = 0,
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WRS: SIZEOF (QUERY {cfes <* QUERY (it =* SELF .items |
ABIC_MANIFOLD SUBSURFACE.CONNECTED_FACE _SUB_SET'IN TYPEOQF(I)) |
NOT( ({'AIC_MANIFOLD _SUBSURFACE COMNNECTED FACE SUB_SET IM
TYPEOF(cfss. parent_face set)) AND
(SIZEOF (QUERY (fac =" cfss.parent_face set.cfs_faces | NOT
advanced face properties(fac))) = 0)) OR
(SIZEQF (QUERY (fac <* cfss parent_face set.cfs faces | NOT
AIC_MANIFOLD _SUBSURFACE ADVANCED FACE'IN TYPEOF(fac)))=0)
=0
WRE: SIZEOF (QUERY (cfes <* QUERY (it <* SELF items |
BIC MANIFOLD SUBSURFACE.COMNECTED_FACE _SUB_SET'IN TYPEOF(It)) |
[ SIZEQF (QUERY (fac <* cfes\connected_face set.cfs_faces | NOT
advanced_face properties{fac))) = 0))) = 0;
WRT: SIZEOF (QUERY (cfss <* QUERY (it =* SELF.items |
AIC_MANIFOLD SUBSURFACE.COMNECTED _FACE SUB_SET' IN TYPEOF{t)) |
MOT (SIZEQOF (QUERY {fcs <* cfssiconnectad face set.cfs faces |
FAIC MANIFOLD SUBSURFACE.SUBFACE' IN TYPEOF(fcs)) AND
NOT {SIZEQF|QUERY {elp_fonds <* QUERY (bnds <* fcs bounds |
"AIC_MANIFOLD SUBSURFACE EDGE_LOOP' IN TYPEOF (bnds. bound)) |
NOT (SIZEQF (QUERY (oe <" elp_fbnds.bound\path.edge_list |
MOT{('AIC_MANIFOLD SUBSURFACE EDGE_CURWVE' IN
TYPEOF{oe.edge_element)) OR
"AIC_MANIFOLD SUBSURFACE.SUBEDGE' IN
TYPECF{oe.edge elemeant)} j1) =0
m=a
=0
m=
WRE: SIZEQF (QUERY (cfss <* QUERY (it =* SELF items |
AIC_MANIFOLD _SUBSURFACE CONNECTED _FACE_SUBSET' IN TYPEOF{it)) |
NOT (SIZEOF (QUERY({fcs <* ciss\connected face setcfs faces |
(AIC_MANIFOLD SUBSURFACE. SUBFACE' IN TYPEOF{fcs)) AND
NOT (SIZEOF{QUERY (elp_fbnds =* QUERY (bnds =" fcs.bounds |
'‘AIC_MANIFOLD_SUBSURFACE.EDGE_LOOP' IN TYPEOF{bnds bound)) |
NOT (SIZEQF (GQUERY {os <* alp_fbnds bound\path.edge_list |
MOT(('AIC_MANIFOLD_SUBSURFACEVERTEX_POINT IN TYPEOF(oe.edge_start))
AMND CAIC MANIFOLD SUBSURFACENERTEX_POINT IM
TYPEOF(oe. adge_end))
m=0
m=0
Ny=0
Ny =
WRS: SIZEQF (QUERY (cfes <* QUERY (it < SELF items |
'AIC_MANIFOLD _SUBSURFACE.CONNECTED_FACE_SUB_SET IN TYPEOF(it)) |
NOT (SIZEOF (QUERY(fcs <* ciss\connected _face set.cfs faces |
{ "AIC_MANIFOLD SUBSURFACE.SUBFAGE' IN TYPEOF{fcs)) AND
{ NOT (SIZEQF{QUERY (bnds <* fcs.bounds |
MOT (SIZEOF {[AIC_MANIFOLD _SUBSURFACE.EDGE_LOOP,
"BIC MANIFOLD _SUBSURFACE.VERTEX _LOOP]
TYPEOF(bnds bound)) = 1 )
=10
W=0
W=
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WR10: SIZECF (QUERY (cfzs =* QUERY (it =* SELF.items |
AIC_MANIFOLD _SUBSURFACE.COMNECTED FACE SUB_SET IN TYPEOF(it)} |
NOT {(SIZEOF {QUERY(fcs <* cfesiconnected face setcfs faces |
{ 'AIC_MANIFOLD SUBSURFACE.SUBFACE' IN TYPEOF(fce)) AND
{ NOT (SIZEOFIQUERY (elp_fonds <* QUERY {bnds <* fos bounds |
AIC_MANIFOLD SUBSURFACE.EDGE_LOOP IN TYPEOF({bnds bound)) |
NOT (SIZEQF (QUERY (oe <* glp_fbnds bound\path.edge list |
MOT {SIZECQF ([AIC_MANIFOLD _SUBSURFACE.LIME',
'WIC_MANIFOLD SUBSURFACE.COMIC
AIC. MANIFOLD SUBSURFACE.POLYLINE',
WIC MANIFOLD SUBSURFACE. SURFACE_CURVE'
'BIC_MANIFOLD SUBSURFACE.B_SPLINE _CURVE'T
TYPEOF(oe.edge_slemenfiedge_curve adge_geomatry)) = 1)
}=0
Mm=0
my=0
m=0
WR11: SIZECQF [(QUERY (cfse <* QUERY (it < SELF items |
BIC_MANIFOLD SUBSURFACE.COMNECTED FACE SUBSET IN TYPEOF(it)) |
NOT (SIZEQOF (QUERY [fcs <* cifss\connected face setcfs faces |
{ AIC_MANIFOLD SUBSURFACE SUBFACE' IN TYPEOF(fcs)) AND
(NOT (SIZECOF{QUERY [elp_fonds <* QUERY (bnds <* fcs bounds |
AIC_MANIFOLD SUBSURFACE.EDGE_LOOP' IN TYPEOF({bnds bound)) |
NOT (SIZECF (QUERY (oe =" elp_fbndz. bound\path.edge_list |
{'&1C_MANIFOLD SUBSURFACE. SURFACE _CURVE: IM
TYPEOF|oe.edge_elemenfiedge_curve edge_geometry)) AND
(NOT {{SIZEQF {QUERY {sc_ag <~
oa.adge_elemantiedge _curve.edge_geomeatry’,
surface_curve associated geometry |
NOT ("AlC_TOPOLOGICALLY BOUNDED SURFACE PCURVE'IN

TYPEOFisc_aqg)))) = 0)))

n=0

m=a
wmy=0
=0

WR12: SIZEQF (QUERY (cfss < QUERY (it =* SELF.items |
‘AlG. MANIFOLD _SUBSURFACE.COMMECTED FACE SUBSET' IN TYPEOGF{it)) |
NOT {SIZEOF {QUERY (fcs <* cfssiconnected face set.cfs faces |
( 'AIC_MANIFOLD SUBSURFACE.SUBFACE™ IN TYPECF(fcs)) AND
{NOT (SIZECF{QUERY (elp_fbnds <* QUERY (bnds <* fcs. bounds |
AIC_MANIFOLD SUBSURFACE EDGE LOOCF IN TYPEOF (bnds bound)) |
MOT (SIZEQF (QUERY (oe <* elp_fonds bound\path:edge . list |
{"AIC_MANIFOLD SUBSURFACE POLYLINE'IN
TYPEOF(oa.edge_elementiedge_curve.edge geometry)) AND
(NOT (SIZEOF (oe\oriented edge.adge elamant!
edge _curve.edge geomatnyipolvline points) == 31)

=0
m=0
m=0o
=0

END_ENTITY,
[i
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DOpMANEHBIE YTEEDHASHWA

WR1 — arpubyT items ofwexTa manirold_subsurface shape reprasantation gonees coOep#aTh
ofwerTe connected_face_sub_set, mapped_item wnw axis2_placemant_3d.

WR2 —no kpadmwel mepe oOMH W3 anemedToR  arpuByta items gonwed Oeme  OBLEKTOM
connected face sub_set une mapped_item.

WR3 — gna nioboro ofeekta mapped_item, 08wext mapped_representation, OTHOCAWMECA K aro
oEeEKTY mapping_source, goreed BeiTe obbakTomM subsurface_shape_representation.

WR4 — meoboi azemnnap obwekta connacted face sub_set o arpubyTe items Q0NMEH MMETE THN
connected face sub_set AND open_shell.

WRS — gna  moboro  aaemnnApa  obwexta connected face_sub_set ob0bekTm face w3
parant_face set nonxHel iMeTs Tan advanced face, nnGo obwert parent_face set nonweH OwiTe JK3EM-
nnspowm obwekta connected _face sub_set, rpaum koToporo oTHOCARTCA K TMNY advanced face.

Mouwwmewasnde— Ofcasr parent_face set MoweT beiTe ogHMe W3 nogTenoe open_shall wnu closed_shell
ofitexta connected_face _sub_set

WRE — ons noboro akagunnapa obeexta connected_face _sub_set kawowi obeexT face aTprdyTa
cfs_faces ponked wMeTeE THn advanced face wne subface W NpAMO WNW KOCBEHHD CCRMNATBCA Ha
advanced_face.

Mpuwmewaswue— 3ITo CEORCTEOD NPoOBEEPASTEA diyskyMeld advanced face proparties.

WRT — gna nioboro aiaedmnnapa obwekta subface B atpubyre cfs_faces axaemnnapa obwekTa
connected_ face sub_set orpadwuneamwpe ero obwesTel edge OQOMmMEHL WMETE THN sSubedge @
adge_curve.

WRE — gna nioboro azemnnapa obwekta subface B atpubyre cfs_faces axsewnnapa obwexTa
connected_face_sub_sel ace papwivHel, MCAONEIYEMEIE B onpefenediy obeerta face, A0NHMHE KMETE THN
vartex_point.

WRSY — rpavuusl  moboro  ofwekta subface = arpubyte cofs_faces aksemnnApa ofbekTa
connected_face_ sub_set ponsve umets Thn edge_loop wng vertex_loop.

WR10 — Tinams 0bLekTa Curva, HCNoNsLIYeMoro ona onpeganeHus recMeTpid obwesTa edge_curve,
B CROMK OYeDes KCNONLAYEMOrD B onpeaenaqul obsekta subface, moryT Buime TonsE: line, conlc, polyline,
surface_curve wnu b_spline_curve.

WR11 — acnn ofeexT surface_curve WCnonNe3IYaToA KaKk YaCoTe OrpaHuu@Hdn rpady ofkenra subface,
T atpuByT associated _geometry QONHeH CCENATECA HA OOLEKT poUrve.

WR12 — ecne 0bwekT polyline MCNONBE3YETCA KAK 4ACTe OrpaHKWYeHKA rpany obwexta subface, To oM
AOMNMEH COOBOWATE HE MEHER TDEX TOYEK.

NMpuwmeysanue—MNpasens c WRE no WR13 checnesdBanT To, 4T0 oNpelenaHWe rpaHty odewerta sublace He-
NPOTHEOPEYWED C ONpagenesien rparny civerta advanced_face.

4.3 Onpeganerde pyrkyun advanced face properties cxesmel alc_manirold_subsurface

DyHkyra advanced face properties nposepaeT cackcTea 0bbekTa face, yToSk ONPEOENHTE, UMEEaT
nw o TN advanced_face wnu sEnAaTCA obwekToM subface, NDAMO WK KOCBEHHD CCRNAINIWMMER HA OB LEekKT
advanced face kak obvewt parent_face 3T1a npopepra OOYWECTENASTCA PEEYPCHMBHO W BO3ABPRALLAET
pesyneTat TRUE, ecnv rpades asnAaetcl obwextom advanced face nvbo coeinaetcA Ha obbexT
advanced_face wepes atpriyT parent_face obwekta subface. Bo acex gpyrux cny4anx BOABpalaeTch
pesyneTaT FALSE.

EXPRESS-cneusdHkaunn

-

FUNCTION advanced_face_properties (testface - face) : BOOLEAN,

(* BmosppawaeT peaynsTaT TRUE, ecnu testface uWeet Tun advanced face *)

IF "AIC_MANIFOLD SUBSURFACE. ADVANCED_FACE'IN TYPEOF (testface) THEN
RETURN {TRUE},

END_IF;

{* echutestface aenaeTcA obwexktoMm subface, To peRYRCHBHO NpoBEpAETCA parent_face moaspaliaaTon
peayneTaT FALSE ona acex Apyrdx Thnoe face™)

IF [AIC_MANIFOLD. SUBSURFACE SUBFACE' IN TYPEOF(testface)) THEN
RETURMN{advanced face properies({testface parent face));
ELSE RETURN [(FALSE);

END _IF:

END_FUMCTION;

I:'i

g
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CnpegeneaHia SpryMeHTon

testface (BXOOHOA apryMeHT) — obwekT face, koTOpRE gomsdesd OuiTe NRPOBEDEH HA COOTRETCTEWE
ceodcTeam obrexTta advanced_face.

result {ExxoaHol apryMenT) — nepemedHas Tina BOOLEAN, woTopas npuHMmasT awasenne TRUE,

ecny testface sapnaeTcA nogrynos obwerTa advanced_face nudo nogtvnonm ofwerra subface v cceinaeTcA
np a1oM Ha obwexT advanced_face.

EXPRESS-cneuudwkalima

")
ENMD_SCHEMA; - - koney cxemel AIC_MANIFOLD_SUBSURFACE
[i
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MpunoxeHHe A
|oBRzaTENEHOE)

COKpaleHHO8 HaWMeHOBaHWE 00LeKTa

COKpALIEHHDE HAWMEHOBAHWE DS BENTA, YCTAHOBNEHHOID B HACTORWEM CTEHAADTE, NEUBEReHO B TaBnuye A1
TpefoBaHWA K UCNONE30BAHWHY COHPAL BHHEY HEXRMEHOEEHAR DA LEKTOR CONSMMHATER B METOAEX DEBNWIAUMK, ONHCEH-
HElX B COOTERTCTEYRILME CTEHABDTAS KoMNne s MOCO 10303,

Tatneus A1 — CoxpallyaHHOE HAMMEHOEAHUE ofinerTa

MonHo e W& an e aam ame DO AR O AR HOE S HE

MANIFOLD_SUBSURFACE SHAPE_REPRESENTATION MESO0

GOST
I
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MpunoxeHue B
(oBAIATENLHOE)

PervcTpauwa MHopMauMoHHoro ofhexra

B.1 OGo3IHEYEHHE BOEYMEHTE

AnA oHecnedyeHss 0gHOIHaYHOMS OB0IHAYEHNA WHOPMAUWOHHGTD 00 LERTE B OTHPRTOE CHCTEME HECTORALYSMY
CTAHQEPTY NPUCECEH CAEDYGUWA MasHTHEEaTop ofeexTa:

{ lso standard 10303 part{521) verslon{1) }

Crbian ganHorg ofcaHaqesda yoTadoanes & WCOMIK B324-1 w onwcad 8 MCO 10303-1.

B.2 OBo3HEYSHWE CREME

Ans  ofecnesedis oQHOIHAYHOFD OBO3HEYEHMA B  OTHEPEITOR  WHDOPMAYUWOHHOE CUCTEME  CHEMS
alc_monifold_subsurface (cM. paagen 4) npECcEOSH CREY0WHR HOEHTHDHLETOR OB BeKTA!

{ lao standard 10303 part{521) version{1) object{1) aic-manifold-subsurface({1) }

Crbicn gadHorg ofoaxaqesdn yotadoanes 8 MCO/M3K B324-1 v onecan 8 MCO 10303-1.

11
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NMpunomenwe C
{cnpaeodYHoe)

HILHHHHO-HHTEFHPHTHMIMHE NHUCTHHIM

B gaHsoM NEUNoseddd NPMEENEH B COBINKW HE CAATH, HE E0TOPSIX HEXOARTEA NAHCTHHIW HEMMEHOBAHKA ofibaxToR
HA Azbike EXPRESSE W coOTESTCTEY W WE CORDEWEHH X HAWMEBHOBEHWA, YCTEHOBNEHHEE B HACTOALWEM cTaHgapTe. Ha
STHY #E CAATAX HAXDOATLA NMCTHHM Boak EXPRESS -cxe, yCTaHOBNEHHEY B HECTORIEM CTEHAADTE, BA3 KOMMEH TapW-
BE W APYIOrD NOACHAK WSS TEECTE: 3TH NHCTHHME JOCTYIHE B MSWHHHG-WHTEPNPETARYeMol fopse W MoryT BT nony-
YeHB Mo credyow s agpecam URL:

CorpawsHsme HaimedHosasna: <htip:faww 1o B84-3cd_org/Shori_Memes)

EXPRESS: «nhttp:fiwww. tc184-3cd org/EXPRESSI>

MNpy HEEDAMOHHOCTH QOCTYNA £ 3THM canTam Healxogumo oBpaTUTECA B UBHTpENEHEIA CcexpeTapHAT MED unn
HENOCREOCTREHHD B cekpaTap=aT MCO THK184/MEd no agpecy snekTposHol nosTe: scdasciiict B4-acd arg

NMpume«wasne— AHQoOpMBELWRA, NPESCTEENEHHEA B MAWWHHO-UHTERNDETHRYEMOR DOOME HE YHAIEHHLIX Bb-
we URL, AsnAeTca cnpaBo-del. O6RIATENLHEM AENASTCA TEECT HACTORLWEID CTEHAGERTAE.

Mpunoxenwe O
{cnpasoYHoe)

EXPRESS-G anarpammisi

EXPRESE-G guarpasmel, NpeacTagnaHHLE HE puoyHEax 0.1 — D9 nonyueHb 43 COLPALLEHHGTD NACTHHIE, Mp®-
ES0EHHOMN 8 pasgensa 4, ¢ MCNONBIOBAHKEM CNeydd@Ukaunl neTepdehca cTadnapTe WOD 10303-11. B guarpammax
MCMONE30BEHE rpadivyeckan HoTaymAa EXFRESS-G Azweka EXPRESS. Onecadne EXFRESS-G yeranoenedo 8 MCO
10303-11, npencwadne O.

NMpumeuwaHwa

1 BuifipanHeie Tune geametrc_set select, timming_selact, vactor_or_direclion aMnopTUEYSTER B PRCLFEP&HHsE
aMcTeHT NMAK B cooTERTCTEMW © NPEEANEME HEABHEE WHTepdedcos no MO0 10303-11. B HacTosuweM CTAHIAPTE ATH
BeIBpaHHEE TUNGl HE MCNONE3YHOTCR B Apyrwe ofberTax.

Z Mpaeana, xacasmwsech cbwerros advanced_face » manirold_subsurface_shape_representation, scenoqas-
T PEENEZEEWIGD HEKOTOPRY OO LEKTOR, KOTOPEE HMEKT HEABHEE MHTERDERCE W NOSTOMY NOKAIAHE HE QMATDEMMEN,
3TH oleekTe OTMEuEHE HE DHATDAMMAN CHMBONOM &4,
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context comex]_
— - ideniifier
name
I'Epmﬂl'ﬂﬂtiﬂl'l rcl}“_“_-nmti"“
_ontext N context !
of items 0]
shape represeniation
items _—
4 5 S[1-? i 4.4 \‘\
_ . detfinitional |
geometric_ D A representation
represeatation | representation representation I\ Vi
_context | _Context ‘_ 'iter_n .
coordinate HElLE
A space_dimension
& 4
topological geometric_
representation representation
_item _item
J 1

2.5

loop
20
path

face _bound

VTR

connected
face set

3.2

D3

placement

23

2.7
cdge curve
3

A

face  surface

29
VETIEN point

wechor or
divection

Fr e

IESEE)

— =

direction

direction_
ratios L[2:3]

— point o— 1.2(2.3))
eartesian_ P 1.3(3.46.7))
polnt b 46T )
coordinaies
L[1:3]
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face |

- ¥ o P, i | B 1
face geometry face I rewversible o
| surface i =1
o topology
34 ¥ SEMME Sense e LT
e | - .

| -surtace orienilation

1:_-, — - — -
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reversible_ |
topology itermn |
i |

b e e

subface

pavent face

In]

face

bowinds 517

face_outer |
_hound F

'!l".||;|]|

faee_bound

orientation

23 (1) loop
._-h 1 ] 'J’ dec i T orieniation
COgc 1% 2
path _E—I',—E— edge 0
verlex_ L{1:7] e
I““p | :j L‘dl_’_e_flt'mt'rl.l
26401}
edge i
— = | | subedge jo—
loop vertex _ loop g
231} J)pau‘r:nl _ailge
edie star ]
vertex | edge = 1
edge. ond
241010
vertex
int. F 29i¢l EEr—
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vertex_ curve
geomelry same_ "y edge
SENSE 5 CeomelTy
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re=—=—=- -
by geometno |
: Voosel select
[ |
I 5
! Vo point
(11 i1 surface o—— 342,81
|
SWEPL_ !
— . CUFVE  pe—
[ 4.2 curve SWEP_ lrf 3,1 bionemd ed
\ surface clementary surface
surface
I 7.l
b apline
surfoce
surface_of surface [vction o
linear_ of |F'3““"'-‘“1}— .m-.snm |Immm1ng 1
exirusion revolution N -.\_ it !_:__SEJ:"_!_J
exlrusion axis
uxis o pOSEtion
—_ axis
435 T - - -1 axisl

viector [ | dll'l."flil}l'l FIEE‘EI'DFI'I‘. &
i (DER) ,L l
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R axis? Anisd
: rel” direction | placement_3d placemeni_2d

p L33 {DER)

p L[2:2] (DER)
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[ 4.20258))

R S
curve  fo———f 4. 141} b
|
bounded_
curve
8.1 i 1.3
I surface line cartesian_ |
/ 6.1 i curve point
b spline | di
polvline s !
: rr‘:-'l?ll'n"ﬁ"i ‘ orientation |
T cump:.'l-si[l.: ' mugnitude
1.3 I. CLUTYE 1.1 direction
| caresian_
noiit
4.3 (8)
PENIYE [
reference
to_curve haszis_ ; pasiion I_:__H_xi;i__.;
= surface conic | ! —
definitional_ 34 FpiscemEnl]
representation surface ]
| 3.3
i axis? placement
N
3.5
axis?_placement_
2d
circle ellipse ‘ parahols hyperhola
radius  semi_axis 1| semi_pxis_2 focal _dist semi_axis weTT_imag
AXIE
o L]
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"
: WS 3.2
5.1 (3) elementary_ | i |
surface placement_3d
|
] 1 ! {1
plane conical_ spherical_ evlindrieal_ toroidal_
surface surface suiface surface
serni_angle i . ,
_Ang radius radins radios major_ minor_
radius rading
) [a
degenerate_
O toroidal_
select outer | sarface
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(DER) o1 i)

upper_index
on_conirel e frm F= === ===
pointsiu) pUrvE_TOMt - spline_ | |
closed curve | "I‘:'n"‘_ :
b_spline_surface e = = D0R
O § )
self_infersect 13 |
— T ] cartesian_ |
degree i point
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list L[2:7
weights i > %
data L[2:7 o} A
o —{  ratienal_ {DER} I m:::;:‘ﬂl"—
b_spline control_points Aflu]
o— | PSpine
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Mpunoxexke E
{cnpagoyHoe)

Mpumep vecnoneaosanua NAK

Hisa npueafed npusmep hadna & hopmare cTangapTe NCO 10303-21, roTopwid WNNKRCTRpARYET, KB AaHHas MWK
MOKET HENONEI0ORATECA, TOBM NOKE3IATE MOMEISCHHS BIAMMOCEATH Max0y 0BNACTAMK ONPEeJaneH s TONONEMHY SCEHY
HOHCTRYHYWA. B AaHHOM NpWMEpE NPHBEJSHE “ACTe BaANa, coaapHALLErD BO8 HEDBEoANMES ONPSAENEHHA TEOMETEHK
W TOCT oM :

EXAMPLE 1/ Onpesenedde recMeTpii WCE0gHod HesamMmedyTol obonousn —
Ofonouks NpegoTaeneds B opMe iylia © nonyunn#edOopoMm Ha BEpLLRHE. *f
widld = [LEMGTH_UMIT{)MAMED_UMNIT{™)S1_WHIT{.MILLIL. METRE.)).
#1041 = [(NAMED_UNIT{T)PLANE_AMNGLE  UNIT(SI_UNIT(S, RADIAN )
W1100 = CARTESAN_POINT argin® {0.0,0.0,0.07}

#1104 = DIRECTIOMN] ' Dir1%{1.000:0,0.00 1

#1102 = IRECTION{ Dbr2",(0.0,1.0,0.0))

#1103 = DIRECTIOM{ D3, {0.0,0.0, .00

#1104 = DIRECTION{ Megx' (—1.0,0.0,0.00)

1" TO4EM M BEDWWHE HA MPAHKUAL FpaHeR HezamMmeHyTon obonosris. *f
#1105 = VERTEX_POINT("ertPtO #1100}

#1106 = CARTESIAN_POINTPWAL (1000, 0.0, .0)):

#1107 = VERTEX_POINT{"artPtA' #1108}

#1108 = CARTESIAN_POINT{PIE' (100.0, 100.0, 0.0

#1109 = VERTEX_POINT("WartPiB' #1108}

w1110 = CARTESIAN_POINT{'PIC® (0.0, 100.0, 001}

#1111 = VERTEX_POINT("artPC" #1110):

#1112 = CARTESIAN_POINT{PID (0.0, 0.0, 100.0) )

#1113 = VERTEX_FOINT(VartFil' #1112,

#1114 = CARTESIAN_POINTPIE! (1000, 0.0 A00.0))

#1115 = VERTEX_POINT("ertPtE' #1114}

#1116 = CARTESIAN_POINT{PIF: {100.0, 1000, 104.0});

#1117 = VERTEX_POINT("artP1F &1 116);

#1118 = CARTESIAN_POINT{PIG' (0.0, 1000, 100,00}

#1119 = VERTEX _POINT(VartPtE#1118);

i* MNogrpass gna npadel */

#1120 = AXIS2_PLACEMENT _3D{Ax2PI0Base’ #1100 81103 #1101 )
#1121 = PLANE ('Baseplane', #1120);

w1122 = AXIS2_PLACEMENT _3D(AxZPI0DFront# 110081101 #1102
#1123 = PLANE('Frontplane’, #1122},

w1124 = AXIS2_PLACEMENT _3D(Ax2P30RIght #1100 81102 #1103 )
#1125 = PLANE('Rightplane®, #1124},

#1126 = AMIS2 _PLACEMENT _3D(AxZP30LeM #1110 8110281 103);
#1127 = PLANE('Lefiplana’, #1126);

#1128 = AXIS2_PLACEMEMNT_3D{AxZPIDBack #1106 #1101 #1102
#1129 = PLANE('Backplana®, #1128);

#1130 = CARTESIAN_POINT{"CentreCyl (50.0, 6.0, 100.0))

w1131 = AXIS2_PLACEMENT _3D{AxZPIDCyI #1130 #1102 #1104);
#1132 = CYLINDRICAL_SURFACE[ TopCyl #1134, 50.0},

" Kpuesie W pebpa */

#1140 = ANIS2 PLACEMENT _3D("AxZP30Lcic’ #1154 #1102 81104
witdl = VECTOR("eck #1131, 10000}

#1142 = VECTOR("ecY" #1102, 100.0),

#1143= VECTOR("ecZ #1103, 100.0);

#1144 = LINE{"LineOA" #1100, #1141}

#1145 = LIME{'LineOC! #1100, #1142);

22
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#1146 = LIME{'LinedD" #1100, #1143}

#1147 = LINE{'LineAE" #1106, #1143);

#1148 = LIME{'LineAB" #1106, #1142);

#1148 = LINE{'LineCa" #1110, #1143 )

#1150 = LINE{'LineCB' #1110, #1141);

#1151 = LIME{'LineDG" #1112, #1142}

#1152 = LINE{'LineEF" #1114, #1142];

#1153 = CIRCLERICIF" #1131, 50.0);

#1154 = CARTESIAN_POINT('Cantre Loirc', (S0.0, 100:0, 100.0));
#1155 = LINE{'"LineBF' #1108 #1143);

#1156 = CIRCLECLCIre #1140, 50.0);

#1157 = EDGE_CURVE('EdgeCA #1105, #1107 #1144, T 1
#1158 = EDGE_CURVE(['EdgeQC' #1105 #1111 #1145,.T.).
#1150 = EDGE_GCURVE{'Edge0 D" #1105 #1113, #1146,.T.):
#1160 = EDGE_CURVE('EdgeAE #1107 #1115 81147 ..T.1;
#1161 = EDGE_CURVE('EdgeAB' #1107 811088 T148..T.);
#1162 = EDGE_CURVE('EdgeCG' #1111, #1119 8 11458,.T.);
#1183 = EDGE_CURVE(['EdgeCB" #1111, #1109,#1150,.T )
#1164 = EDGE_CURVE('EdgeD3" #1113, #1119 #1151,.T.);
#1165 = EDGE_CURVE('EdgeEF #1115 81117 81152 ,.T.};
#1166 = EDGE_CURVE{'EdgeDE' #1113, #1115,#1153,.T ),
#1167 = EDGE_CURVE('EdgeGF #1981 117 #1156,.T ),
#1168 = EDGE_CURVE(['EdgeBF #1100,#1117 811585,.T.)

™ arlented _edges *f

#1160 = ORIENTED_EDGE(OAT' "= #1157, T}

#1170 = ORIENTED_EDGE(OAF." " #1157, .F.)

#1171 = ORIENTED_EDGE['OCT " #1156, T

#1172 = ORIENTED_EDGE("OCF " " #1158 F_):

#1173 = ORIENTED_EDGE(ODT"* " #1150, T )

#1174 = ORIENTED_EDGE[ODF"" *. #1158, F );

#1175 = ORIENTED_EDGE(AET', "= #1160,.T }:

#1176 = ORIENTED_EDGE(AEF' " #1160, F |

#1177 = ORIENTED_EDGE('ABT".*," #1181, T.}:

#1178 = ORIENTED- EDGE("ABF' " ", #1161, F.});

#1179 = ORIENTED _EDGE['CGT = #1162, T}

#1180 = ORIENTED_EDGE("CGF* * #1162 F.):

#1181 = ORIENTED_EDGE('CET * *.#1163..T.);

#1182 = ORIENTED_EDGE('CEF " #1163..F )

#1183 = ORIENTED_EDGE('DGT "7 #1164, T )

#1184 = ORIENTED_EDGE('DGF* . #1164, F_);

#1185 = ORIENTED_EDGE('EFT . "." #1165, T.

#1188 = ORIENTED_EDGE(EFF".*." #1165, F. .

#1187 = ORIENTED_EDGE('DET " ~.#1166..T.),

#1188 = ORIENTED_EDGE(DEF " #1166..F )

#1180 = ORIENTED_EDGE(GFT =~ #1167..T.);

#1190 = ORIENTED_EDGE(GFF ., *.#1167..F.)

#1191 = ORIENTED_EDGE('BFT . *.". #1168, T

#1192 = ORIENTED_EDGE(BFF".*." #1168, F. .

i adge_|loops */

#1201 = EDGE_LOOP[ELOCEBA (#1171, #1181, #1178, m1a70))
#1202 = EDGE_LOOP{ELOAED (1169, #1175, #1188, #1174},
#1203 = EDGE_LOOP{'ELODGC (#1173, #1183, #1180, #1172)).
#1204 = EDGE_LOQP({'ELABFE (#1177, #1181, #1186, #1176))
#1205 = EDGE_LOOP{'ELCGFR' (F1170, #1180, #1102, #1182}
#1206 = EOGE_LOOP{ELDEFG (81 187, #1185, #1100, #1184}
!* face_bounds W advanced_faces *f

#1211 = FACE_OUTER_BOUND{'baseBd' #1201,.T.):

w1212 = FACE_OQOUTER_BOUND{rightBd' #1202,.7.);
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#1213 = FACE_OUTER_BOUND(frontBd #1203,.T.):

#1214 = FACE_OUTER_BOUND('backBd #1204 T}

#1215 = FACE_OUTER_BOUND('leftBd' . #1205,.T.);

w1216 = FACE_OUTER_BOUND(Topoy Bd #1206 T}

#1221 = ADVANCED_FACE{'BaseFece' (#1211) #1121, F.).

#1222 = ADVANCED_FACE{'RightFace’ (#1212),81125,.F.)

#1223 = ADVANCED_FACE{'FrontFeee' (#1213, 41123, F.)

#1224 = ADVANCED_FACE({'BackFace' [#1214) #1120, .T.)

w1225 = ADVANCED_FACE('LeftFace' (#F1215)#1127 Tk

#1226 = ADVWANCED_FACE'TopoyiFaced' (#1216),#1132,.7.).

1" closed_shell =

#1250 = CLOSED_SHELL{'CubeCyF, (#1221, #1222 #1223, #1224, #1225, #1226) )

" HoBas Toudks W BRpWAHE gna subsetl, Tousa M nexdT Ha 103 paccToAsdA BEONk

nonyospyaHoeTd GF =/

#1300 = CARTESIAN_POINTPIM" (250, 7000, 1433012702 )k

#1301 = VERTEX_POINT{"WVartFth', #1300):

i Pefipo DM onpegensdo Kak NOBEPEHOCTHER KPHEERA HE UMNUHOPWYECKOA TREHY Yepes pourve, OnNpeaensmicea gay-

MEQHER KOHTEECT W FECMBTRNA ANA POUTYE (MWHEWA B AACAMETPHYECHOM NPoCTRaHoTES) ")

#1302 = (GEOMETRIC_REPRESENTATION _CONTEXT(2)

PARAMETRIC_REFRESENTATION _CONTEXTL)
REPRESEMTATION _CONTEXT{"CyISurf, '‘Farameater_spaca'));

#1303 = CARTESIAN_POINT{'P1Oparam’ (0.0, 0.0

#1304 = DIRECTIOMN]'Dr20°, (1.047107551, 100.0])

#1305 = VECTOR("Wec2D', #1304, 100.013708);

#1306 = LINE({LinPcrv’, #1303, #1305);

w1307 = DEFINITIONAL_REPRESENTATION| Pourvrep', (#1306), #1302,

#1308 = PCURVE('CyiPory', #1132, #1307);

" DnpegenAeTed npuuepHan 30 reoMaTpra NoBEpXHOCTHDN Epsaol o7 O oo M

#1310 = CARTESIAN_POINTPZ', (0.0, 3333333333, 117 . 4532052));

#1311 = CARTESIAN_POINT{"PY. (9. 835005207, 66666666687, 134 5T46238)):

#1312 = BEZIER_CURVE(CyICry3D®, 3, [#1 112, #1310, #1311, #1300),

UNSPECIFIED., .F:, F.}

#1313 = SURFACE_CURVE['CrvBMAD. #1312, (#1308), PCURVE_51.);

1" OapegenaoTos HoBsle pefipa gna subsat 1. °F

#1321 = EDGE_CURVE('EdgeDM’, #1113, #1304, #1313, T.);

#1322 = ORIENTED _EDGE{DMT®, =, * #1321, .T.}

#1323 = SUBEDGE(EdgeGM', #1118, #1301, #1167);

#1324 = ORIENTED_EDGE{'GMF'. =, =, #1523, F.1

" DnpejganmnTes NoArpaHs v subast] (kak cfss w open_shell). *f

#1325 = EDGE_LOOP{ELDMG, (#1322, #1324, #1184

#1326 = FACE_OQUTER_BOUND("SubCyiFaci1B4d", #1325, Tk

#1327 = SUBFACE({"SubCyIF1', (#1326), #1236);

#1380 = (CONNECTED _FAGE_SET( (#1327, #1223))
COMMECTED_FACE_SUB_SET(#1250)
OPEM_SHELL{ )
REFRESENTATION_ITEM({'Subsati’}
TOROLOGICAL_REFPRESENTATION_ITEM{ 1)

" DnpegenAnTes HoBsle pefpe ¥ COOTEETCTEYVIOWEN FEOMETpEA ONA subset 2 (pacnonoses BuyTpd Subaett ). *f

#1400 = CARTESIAN_POINT{ PR, (0.0, 65.0, 50:0)):

w1401 = VERTEX_POINT("artPii', #1400}

#1402 = CARTESIAN_POIMT{ PRI (0.0, 65.0, 100.0);

#1403 = VERTEX_POINT("VertFtQ', #1402}

#1404 = CARTESIAN_POMMT{PIR" (10,0, 5.0, 1300}

w1405 = VERTEX_POINT(" artPtR®, &#1404d),

#1406 = CARTESIAN_POINT{PIS (100, 000, 130.0%);

#1407 = VERTEX_POINT("artF1s', #1408}

#1408 = CARTESIAN_POINT{PIT (0.0, G000, 100.0));

#1400 = VERTEX_POINT(" artPiT", #1408
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#1410 = CARTESIAN_FPOINT(PtU (0.0, 90.0, 50.0%):

#1411 = VERTEX_POINT{VertPil', #1410},

#1412 = LIME{'Linef’, #1400, #1143}

#1413 = LINE{'LinePU', #1400, #1142}

#1414 = LINE('LineRS', #1404, #4142);

#1415 = LIME{'LineUT", #1410, #1143 );

#1416 = CARTESIAN_POINT('CentraCirc2' (50.0, §5.0, 100.0))

#1417 = AXISE2 PLACEMENT _3D('Ax2P3DCire2’ #1416, 81 102,#1104),

#1418 = CIRCLE{Circ2" #1417, 50.0):

#1410 = CARTESIAN_POINT('Centre Circd (5000, 90.0, 100.0))

#1420 = AXISZ_ PLACEMENT 300 Ax2PIDCHe3 #4198 1102, 81104 )

#1421 = CIRCLE{CIre3 #1420, 50.0);

#1422 = EDGE_CURVE('EdgeP, #1401, #1403, #1412, T}

#1423 = EDGE_CURVE('EdgePU", #1401, #1411, #1413, T.):

1424 = EDGE_CURVE['EdgeRS", #1408, #1407, #1414, T .);

#1425 = EDGE_CURVE(['EdgelT' #1411, #1408, #1415, T )

#1426 = EDGE_CURVE['EdgeQR', #1403, #1405, #1418, T.)

o427 = EDGE_CURVE(['EdgeT5", #1408, #1407, #1421, . T

#1428 = SUBEDGE(|'EdgeQT", #1403, #1400, #1164}

!* OnpegenawoTcA edge_loops, face_bounds w subfaces *f

#1420 = QRIENTED_EDGE('PQT'. =, =, #1422, T}

#1430 = ORIENTED_EDGE('PUF", *, *, #1423, F.};

#1431 = ORIENTED_EDGE(RST", =. ", #1d24, T}

#1432 = ORIENTED_EDGE('UTF', ™, =, #1425, F.}:

#1433 = ORIENTED_EDGE(QRT, », *, #1426, T}

#1434 = QORIENTED_EDGE('TSF, = %, #1427, F.},

#1435 = ORIENTED_EDGE('QTT", *, = #1428, T}

#1436 = ORIENTED_EDGE('GTF", =, =, #1423, F.};

#1437 = EDGE_LOOP(ELPOTU", (#1420, #1435, #1432, #1430));

#1438 = EDGE_LOOP{'ELORST", (#1433, #1431, #1434, #1438},

#1430 = FACE_OQOUTER_BOUND{SubCyIFac2Bd', #1438, T )

#1440 = FACE_OUTER_BOUND{'SubFrontBd®, 1437, .T.);

#1441 = SUBFACE["SubCwiF2°, (#1438), #1327,

#1442 = SUBFACE("SubFront’, (#1440}, #1223);

#1450 = (CONMECTED_FACE_SET{ (#1441, #1442))
CONMECTED_FACE_SUB_SET{#1350)
OFEN_SHELL( )

REFPRESENTATION_ITEM{ Subsat2’)
TOPOLOGICAL_REPRESENTATION_ITEMY jk

#1440 = {GEOMETRIC_REPRESENTATION_COMTEXT{3)
GLOBAL_UNIT_ASSIGNED_CONTEXT{{#1040 #1041])
REPRESEMTATION _CONTEXT{"Context for Subsets’,
‘This Iz & 30 context using millimetres'});

#1500 = MANIFOLD_SUBSURFACE _SHAPE_REFPRESENTATIOMN{ SubsalRep’,

(#1350, #1450}, #1490);

MpumeuwaHuwa

1 Bupasedie #1250 onucoiaast ofivest closed_shell B diopre kya ¢ NONYYHEAWHIQOM HE BEDILMHE, ¥ KOTODGIO
& rpaHed. 5 Ha KOTOREIX ABNADTCA MROCKCCTRAMA, 8 BEPEHAA MPaHE HMEET LIWAAHAPHYECEYR aopMy. 3T0 Bl PEMEHWE MOr-
no Ge BeiTe WCNONB3I0EEH0 ONA onpegenesMA obfvesta adwanced_brep_shape representation 8 ctenaspte WCO
103053-514 vni ofivexta manirold_surface_shape representation 8 MCO 10303-504. Ona ofoasaqeHun rpaseld «@
SNMCEHHAA TEOMETPHY NPEONCNEraEToR, 4T0 3aMkdyTaR ofonoqdka HalinwQaeTon Ma TOMEW, PECNONOXEHHON KA OTpMYa-
TENEHOM HENPABNEHHK OCH X, 8 0ce £ NpW 3TOM HENPEENEHE HE BEQILAEY UHNWAGDWHBCE0R FREHA.

2 Bepaxedue #1350 onpegenset skaamnnap ofwekta opan_shell uw ofveit connectad_face sub_sat sxoTo-
Dol CCRINERTCRA HA BEpaXaHke #1250 zax Ha ceol poguTenecksi oivesT parent_face_set. OH COCTOWT WA QBYX TREHERA,
GOHE M3 HUX ABNABTCHA NEepeOHER TPaHED M3 BupEHeHWA #1250, a eTopan AenaeTod obeesTom subface aepiHel UMNBH-
OOWHECcKIA FPEHM KI TOMND e BepaxeHua. Oosum 13 pebep aToro TpeyroneHore obkexta subface RanseTon ofwewkT
subedge, Opyris ABNAETCR CywacTeywes pelpo, a reomeTpun TpeTeers pefpa onpegensds ofLekToM PCUTVe HE
GHAWKRApHHECEOR NORBERNHOCTH. 3TOT ofieaxT peurve ABNABTCA NHHWER B NAPaMETRHYBECEOM NPOCTRAKCTES, NPOXOAA-
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wead oT Toved (0.0) no Tourd (=13, 100). Kpuear Beaee ofiecnevseasT HEMHOMD MEBHEE TOUHDE TRPEXMEDHOE NPeOCTRENS-
HHe Takoro obsesTe surface _curve.

3 Boipawedde #1450 unniocTpEpyeT BOSMOMHOCTE BNoxeHWA obwexTon connected _face sub_set Tawoh ofis-
ekT ONpegenas B BupEMeddsn #1350 kax pogwTenscewid obwest parent_face_set, cocToRwMi Mz ey obwexToB
subface. KB®ObIA M3 EOTOPBI X CBRAZEH C TPAHED M3 BeipaxeHsa #1350, Oduwes pedpo Mesay aTumMy obwesTamy subface
ABNABTCR APYTMM NpHMepon 0bwekTs subedge.

4 Bripasedne #1500 onucsigaer akzemnnap ofwerkta manifold_subsurface_shape_representation, cogepsa-
wul cbeekTe connected face sub set w3 swpasedwn #1350 W #1450, On onpepgensd B TPeXMEPHOM KOHTEECTE
nocpegeTeon oiwedta geometric_representation_context ¢ MCNONL30EaHMEM MEANHMETPOR W PAOWAH 8 HAYECTEE
BOHHHY HIMepeHHA. 3To obacneyweasT KOHTEKCT ANA BCBH TREXMEDHOA rEOMETRMA B halne. MeoMeTpHA, ONpeRerias-
HEA 8 3ToM afne, NoKasaHa Ha pueyHEe B 1.

Fucyrok E.1 — Mpane 0 noprpasn ofwerkta manifold_subsurface_shape_representation
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Npunoxesne F
(cnpaBoYHOR)

Coegedua O COOTBATCTEMM HALMOHANLHLIX cTaKgapTos Poccilckon Degepannm
CCLINDYHLIM MEMOYHAPOAHLIM CTAHAAPTAM

TaBnuyga FA

Dfaimaqenise CokAGYHOM
MEKIYHAPOAHONS CTAaNgapTa

DH0IHA A W HAVMEHOEE RS COOTEETCTEYKIWETD HAUMOHANSHOID CTaRgapTa

ACOIMAK 8824-1:1098 FOCT P WCO/MSK 8B24-1—2001 WHpopMEYWOHHAR TEXHONOrHA. ABCTREKTHAR CHHTEE-
CHHECKES HOTALHA BEPCHK 00MH [ACH 1) YacTe 1. Cneysgukaysn CCHOBHOW HOTaUMAMW

SO 10303-1:1904 FOCT P ACO 10305-1—99 CycTeMel ABTOMATHIAWME NDOXIECQCTED M HX WHTSMpaWw=A.
MpeacreansH«e gadHex of Wigenws W ofMed 3TuMK dasHsME. YacTe 1. OGwre npea-
CTAENEHUA W OCHOBOMONATAKLME PHHEMNE

MCG 10303-11:1094 rocCT F GO 10303-11—2000 CucTeMmel BETOMATHIELWA NPOW3IEOACTES W WX MHTEpa-
umA. MpepacTaEnadue OaHHBX 06 wagensdw W ofMed 3THMK DaHHEMW,. Y4acTs 11, MaTogw
onUCEHAA . CRpaE0MHOE DYROEGOCTES NO A3Ky EXPRESS

MCO 10303-21:2002 FOCT P ACO 10303-24—2002 CucTemel BETOMATHIALWA NPOHIBOOCTRE W WX WHTErpa-
umnA. MpeacTaenadie JaHHLz 06 WagenH W oSMed aTHMA JaHHEME, YacTs 21. MeTogkw
pean@iauue. KEoqHpoBaHHe OTHRETEH M TEECTOM CTRYRTYpE oBMeHa

WMCD 10303-41:2000 FOCT F WCO 10303-41—89 CacTeme SETOMATUIALMK NPOHMIE00CTES W WY HHTErpay«n:
MpescTeEnaHHEE 4aHHbX 0 H20ENHK W 0GMEH 3THMKA DaHHEIMA, YacTe 41, HHTepHpDaas-
Hele ofobwesHse pecypos. DCHOBS ONECAHUA W NOLOEDHLN RIOSNHA

HMCO 10303-42:2000 -

MCO 10303-43:2000 FOCT P MCO 10303-43—2002 CHcTemMsl BETOMETHIALMA NPOMIEOGCTES W MY MHTSMpaywA.
MpegcraaneqHse aasHex of 130endn W oBMEeH 3THMK DaHHBIMK. YacTe 43, MHTerprpoaas-
Heig ofofuesse pecypor. CTRYETYPE NpegcTaBnedsi

MCO 1030320215905 E
MCD 10303-5082001 -
WMCO 10303-511:2001 FOCT P WCO 10303-511—2006 CHcTemMbl 3ETOMATHIELWA NPOCHABOACTES M WY MHTErpa-

unA. MNpegcTaenedde gaHses off nanenwu W oBMEH 3THMY ABHHeIME. HacTe 511, Mpuenan-
Hul& HHTEPNEETHROESHHEIE KOHCTEVELRA. TONONOMMMECKH CrpaHHMEHHEA NOBERIKHOCTS

MCO 10303-514:19400 FOCT P HCO 10303-514—2007 CrcTeMbl 3ETOMETHIELME NPOMIBOACTES ® WY MHTETpa-
unA. MNpegocTaenesve gadseay of w3gendi i oBMed 5THMW OEHHIME. HBcTe 514, Mpuknaa-
HelE& WHTEQNPETUROEAHHBIE KOHCTRYELME. PacluMpeHHOe FREHHYHOE NPERCTARNEHHE

" CDGTEE‘T{"I’E'_!.'&LLLHH HAYWOHANEHSE CTAHAADT OTCYTCTEYET, Qo ero YTESOELEHHA PEXDMEHLYSTCA HCNONb30-
BETh NEPESON HE PYCCHHE R30 K QaHHOMD MEXOYHAROOHOMND CTAHOBQTA. ﬂapeann Oa8HAOID MesdYHapOAHOMD CTEHABRTS
HAXKDOWTCH 2 ‘DEJ:IE'FIEI:EHDM HHDOPMALUMOHHOM POHLe TEXHHYECKMK PRIMAMEHTOR W CTAHOAPTOE.
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YK G56.072:681.3:006.354 OKC 25.040.40 nev DKCTY 4002

Kni4esne cnoBa; aATOMaETWIaUWA NPOMIB0ACTEA, CPedcTea SBTOMATHIAUMY, HHTETPALMA CUCTEM aaToMa-
THIALMK, NPOMBILLNEHHEE HIOENWA, OaHHEE, NPEOCTARNSHWE OaHHEX, OOMEH OaHHEMM, (pHKNAOHLE
WHTEPNPETURORIMHEE KOHCTRYELLAN, ONUCaHNe thopiel TRNA, TeOMETRUA MHOTCOGRAaMIE, NOBEPNHOCTH

Pepaktop B.H. Konkioos
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