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rMocT P UCO 10303-514—2007

Mpenucnoewe

Llani M npuHuMne cTangapTuaagny B Pococriicko il Pegepausqu yecTanoaneHs fenepansHsiy 3akoHomM oT
27 newabps 2002 r. Ne 184-03 o TexXHMYECKOM DENYNUDOEIHWWL, 8 NPABHNE NPAMEHEHWUA HALWOHANEHEBX
crangaptor Pocowiceond Pegepaunsd — [OCT P 1.0—<2004 «CravgapTriayms B Poccyickoid Pegepayun.
CCHOBHEIE NOMNOMEHHAD

CoegeHHA 0 CTAHAARTS

1 NOQroTOBNEH MocyoapCTRE HHBIM HAYYHEM YHpeae e « LlesTpansHsid Hay4Ho-rocnegoaaTe-
NBCEWR M ONBITHO-KOHCTRYKTORCKHA MHCTHTYT pOSOTOTEXHMMKNA W TEXHWYECKoN KMBBDHETHEM» HAa OCHOBE
coBCTBEHHOM ay TEHTWYHOM N8peRna CTARAAPTAE, YKASAHHOMD B MyHKTE 4

2 BHECEH TexHqecsmm E0sMUTETOM No cTaHSapTu3auqn T 458 sMudopMagMolHan Noaoepska #Ms-
HEHHOMD LK W30EnWHE

3 ¥YTEBEP¥OEH WM BBENEH B IEMCTBME Mpuxazom $enepansHore areHTCTEA Mo TEXHMYBCHOMY PRY-
NUpoBanKueg W MeTpononas oT 20 MapTa 2007 r_ Ne 36-cT

4 HacToAWKA CTaHgdapT WOSHTHYEH MexdyHapogsomy cTadaapty WICO 10303-514:1989 cCucTemel
ARTOMATHAALMA NDCKHIBOLCTES W M2 MHTarpayna. MpeacTasnesve DaHHbX 05 Hageniy i oGMeH 3TIHMA JaHH k-
M. HacTe 514 TpYENaaHEe METEDNEPETH RORAHHLIE KOHCTRYELMW. PAcluMpeHHos rpaHirdHoe NpegcTABNe e »
(150 10303-514:1999 «Industrial automation systems and integration — Product data representation and
exchange — Part 514 Application interpreted construct: Advanced boundary representations).

MpK NprMEHEHUY HACTOALLEMD CTAHOAPTA DEKOME HOYETCA MCNONLI0EATE BMECTO COblNOHH LI MEMTYH-
POOHEIY CTAHOAPTOR COOTRETCTEYIOWME WM HEUMOHAN BHEIE CTAHIADTE Poccuickon Tegepalud, CRedaHHA o
KOTODEX NPUMBE0EHEl B QONCAHATENEHOM NPANcEeHn F

5 BBEOEH BMNEPELIE

Mighopsmayus off vAMBHEHUAX K HACMOALWEMyY cmandapmy mydnuyemecs @ emezodno uadaeaemonm
U OpMALUOHHOM YEaTaMens « HayuoransHsie CMandapmsis, 8 MEKCIT UIMBHSRUT U RONPAE0K — 8 EMaME=
CAYHO U33a8a8Mb LHPODMALULIOHHEX FKI3aMenay sHayuoranstse cmandapmsis . B chyYas nepecmomps
{3aMarel) WAL OMMeNs! HECMosWe20 cmakdanma copmaamomayoiues yesdomnenue Sydam ampinuncaano
& EMEMECRYHD UITaEIEMONM UHDODMELUORROM YRa3amene s HayuonaneMeie cmandapmes. Coomaemcimey-
OLaR UHDOpMAaLIUE, YeedoMIaHUE U MEKCITL DaIMeLWaITICA Makke 8 UMrooMayuoHHol cucmeMe ohweso
MONBIOBARUA — Ha ShuyLansHoMd calime DadepansHo20 a28HMCITGS N0 MEXHUYECKOMY eS8y TLPOSaHLI L
Memponosul @ cemu Humeprem

& Cradpaptisdopm, 2007

HacToRwWi cTasaapT He MO¥eT BiiTe NONHOCTE MMM YACTHMHO BOCNPOMIBa0eH, THDAKWDODBAH U pac-
NpOCTREHEH B KA4ECTBE oMuMansHoro vagasua Gea paapelle HMA PeqepansHore areHTeTES NO TEXHWYECKD-
MYy PEMYIHPOBAHHID W METRONOTHA
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BEeegeHue

Crangaptel komnnekca MCO 10303 pacnpocTpaHAKTCA Ha KOMNsKOTEpHOS NpeacTasneHwe mHdopma-
LK 0B H3genuax v obMed gadHeiMe ob nagennax. Mx uensio aangetes obecnede Mg HERTPaNEHOND MEXaH K-
Ma, CNOCoOGHOMN CNMCHEATE M3OENWA HA BCEM NPOTRMEHMN WX MNIHBHHOTS LUMKNE. 3TOT MEXaHHIM NDAMEHMM
HE TONBKG ANR HEATRENLHOro obmeHa hainaMu, Ho ABMNAETCA TAKME DCHOBEDN ANA PEANMAAUNH WM COBMECTHOID
AocTyna Kk bazam ganHex of M30ennax v Oprasiaaury apXHBMEOBaHUE.

CranvpapTsl koMnnerca WCO 10303 npeacraensioT coBold Hatop OTOENEHD MAOABAEMEX CTAHOADTOR
(qacTei). CTaHgapTil JaHHOMD HOMIMNEKcA OTHOCATCH K OOHOR M2 CNeayouiny TEMaTHHSCIK TPYIN: METO0b
ONWUCAHKA, HHTETPUPOBAHHBIE DECYPCEH, NPUKNAGHLIE HHTEPNDETHROBAHHEIE KOHCTDYKUMK, MPUENAAHEIS NDo-
TOHOME, KOMMNEKTE ABCTRAKTHLIX TECTOR, METOOL DEANHIALNWK M ATTECTALWOHHOE TECTUROBAHWE, [pynn.
CTAHOAPTOR JAHHOID KoMNnekca onycamel 8 MCO 10303-1. HacToAWKMA CTaKdapT BXOOQHT B FPYRMY NMKNaL-
HilX MHTERNPETUDOBAHHEY KOHCTRYKL WA,

MplaknagHan WHTepnpeTipoEaHHan RoHcTRYELMA (MK} ofecnesiaasT NOMYaceyia rpynndpoBky WHTap-
NEETUPOBAHHBIY KOHCTDYEUWE, NOLNEDMHEAI0 LY EOHKDETHYH YHELWOHAMHOCTE AN WCNONEI0BAHWA 03 H-
HelX of Wagenwy B paIHOOBpAIHEIX NpHKNAOHBX EOHTERCTaX. VHTepNpeTWpPOBAHHAA HKOMCTDYHLHA
npegcTasnAeT coboil oGeIMHY MHTEDNPETALMK MHTETPUDORAHHLIX DECYPODE, NOOOERHHERIOWYK TpeSona-
HHYA CORMECTHOMN MCNONE30BAHKA WHOPMAaLUMK NPYMENA0HERMIA NDOTOKON3MHM.

HAacToRWAA CTAMOAPT ONPENENSET NPHENAOHYH WHTEPNDETHDOBIHHYI0 HOHCTDYELWD ANA OnWcaHHA
rOAHWYHONS NPEACTARNEHKWA TRERACTO TENA C ABHGA TONONOMASA W INEMEHTADHOW ME0METDHER WK Te0METDH-
2 ceoboaHbx dopm. B HeM KOHEDETHAMPOBAH bl 000G UWEHHEIE KOHCTRYRELMA No MCO 10303-42 ona onpagene-
HHA MOOENed rPasHidHors NPeacTasneHyds MHOro00paIvMA TESpasX Ten W oBeCneqdeHrA NOoNHOrS ©
OOHOIHAYHOID GNPEASNaHWA 3THE MoOened. Npy onpageneHi Ipadcd Mo0enei rpasvdHoro NoeacTABNeHHA
B ganHo® MK ncnonsayeTca onpegeneswe obeekta advanced_face no WCO 10303-511.
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HAUWMOHANBHBIA CTAHOAPT POCCHMWCKOW SGEOEPALUM

CHCTEMLI ABTOMATHIALMHM NPOMIBOACTES W WX HHTErpaLwXA
NPEOCTABNEHME QAHHBIX OB M3OENHKW K OEMEH 2THMW OAHHBIMIA

YHacrte 514
MpeknagHsie MHTERENPETUPOBAHHLIR KOHCTRYEUMK. PacluWpeHHOE rpaHWYHO: NPeacTARNBHWE

Industrial automation syatems and integration. Product date representaton and exchange.
Fart 514_ Applcation interpretéd construcbons. Advanced boundary representation

Oarta geeneHda — 2007 —08—01

1 OBnacTs npUMeHeHWUA

HacToAwuri cTasgapT cnpegenseT HHTEpNPETALMG HHTEMDHPOBaHHER DECYPCoE, COOTEETCTRYIOLYIO
CNeayLLEM TpeSoBaHHAM!

« OTHOCHTENEHC QNPELEneHds PEclUMpEHHoR MOJENK PaHHHHOTY NpegcTasnesna (B-rep mogenn).
PacwwupenHan B-rep Mojens ABNAETCA NPEOCTAENEHUEM, COCTARNEHHLIM W3 OOHOMS WNK Gones 0BLeKTOR
manifold_solid_brep, k30l 13 KOTODBIX CNpegensay NoCpegcTROM INEMEHTAPHOR M20METDHA KNH O bem-
HOH recrMeTpmH;

= OTHOCHTENBEHO ONPSOENEHWA HEOTDAHWYEHHDR Me0METIWNA KDHBLD W NOBEPXHOCTEN, HCNONB3YEMBIX
NP oNpEaSneH il rpaHeid B-rep Momgend;

= OTHOCHTENLHGC ONPEOeNeHna TONONOMMYECKON CTRYRTYDE! B-rep Mogend. B 4acTHOCT |, BCE NOBEpXHOC-
THOrPaHHY e Hsl NOCEEOCTRM CNDeOENSHNA CBAIAHHBIX C HUMKY 00 erToR advanced_face, a Bce KpHELIE orpa-
HH4EHEI NOCPEnCTROM CChIMKK OT TONoNorMHeckore oGweKTa adge_curvea.

Hawnan MK HezasucHsma oT KakoA-Nubo NPOMELN8HHOA NPHENagHoR oDNacTH.

TpeGoBaHMA HACTOAWEND CTAHOAPTA PACNPOCTRAHAKITCA HA:

= TPEXMEDHYID TEOMETIHIO,

= TPAHWYHBIE NPEOCTARMEHHA,

= B-rep mogenu;

- Bu-cANafHoBLIS KPUBLIE W NOREPXHOCTH,

- KpWBLIE BTOROrO NOPAAKE;

- ANEMEHTADHBIE KpWBEE,

- AMNEMEHTADHLIE NOBEDXHICTH,

= TEOMETDHYECKKE NPe0GpaInEaHHa;

= MOMAMTHHAR,

= NADAMETPHYECKAR KPUBBIE,

- pENbEHHLEE NOBEPXHOCTH,

= NOBERXHOCTHEE KPHBRIE,

= MAOTHYThLIE NOBEDXHOCTM,

- NpOCTRAHCTBEHHBIE KPWBRIE,

= HEOTPAHWHEHHY IO TEOMETRNE,

- MCRONEI0ESHAE TONONOMHK ONA OrRaHNYEHUA TeCMETRHYECKY 0D LerToR,

TpeGoBaHMA HACTORALWETD CTAHASPTA HE PECTIPOCTDAHAINTCR Ha!

= OBYMEDHYID MESMETDHRN, ¥DOME ONpagensdina NApaMeTpHYeckiny KPWBEY B NapamMeToHYacsoM npo-
CTDAHCTES MOBEEXHOCTH,

= OMPAHHYEHHBE KPHBLIS, KPOME NOMAMUHEA 1 BW-CNNadHoBBE KDHBLIX,

= OMPAHWYEHHEIE NOBEDXHOCTH, KPOME B-CNNaiHoBBIX NOBEDXHOCTEN,

- BBIMECEHHLIE KPHBLIE | NOREDXHOCTH.

LETEETES ofpHyHENLHOE
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2 HopMmaTUBHbIE CChINMKW

B HacToAWem CTAaHOaRTE HCTNOMBI0BAHES CoBUTEM HA CNENy LS MEKAYHADOOHLIE CTAHIADTE

MCOIMBK 8824-1:2002 MHdopMaUunoHHBe TEXHONOMK. BIauMOCEAIL OTHPRITEX CHCTaM. ABCTpakTHaR
CHHTAKCHYECKAA HOTALUMA Bepokd onuH (ACH 1) HacTe 1. CreyddrkalMa CCHOBHON HOTAL MW

MCO 10303-1:1994 CucTemMe ABETOMATAIALMK NPOMIBOACTES W WX MHTErpauMa. NpaacTaenesse DasH b
05 HAZEenMn W oDsMEH aTHMH JaHHBEMK. HacTe 1. ObwMe NpegcTapneHkueg M OCHOBONOMAr3WHE NRHHLMNB

MCO 10303-11:1994 CucTamsl aBTOMATHIAL MK NPOMIB0OCTEA M UX UHTErpauWa. MNpedcTapnexHne JaK-
HiblX 00 MADENHA W OGMEaH ATHUMH OaHHBMK. HacTe 11. MeTogk onucaHus. CNpapoyHoe PYKOBOOCTBO NG A3kIKY
EXPRESS

MCO 10303-41:1994 CrcTemesl aBTOMATHIALMA NPOUIBOLACTEA M WX MMTerpauus. MNpegcTapneadme Qan-
HElX 0B MIGENHMA M OSMEH ATHMKH GaHHLIMH. HacTe 41 MuTerpupopaiHee 0S0BWeHHEIE pecypokl. OCHOB R QM-
CAHUA W NOOASDHEN HAOENHA

MCO 10303-42:1994 ChcTemMsl aBTOMATHIAU MK NPOUIB0OCTES M UX MHTEerpauHa. MNpedcTaEnedns JaK-
HilX 00 agenun 1 0BMEH ITUMK JaHHBEMK. HacTe 42, MHTerpupoBaHHsL e ob00WEHHbIE DeCYPoR. [ E0METDH-
YECKOE M TONONOMMYEcKIe NpeacTaRnasne

MCO 10303-43:1994 CucTemsl aBToOMaTHIAULMK NPOHMIBOOCTES W MX MHTerpauxa. MNpedcTaenedke Jas-
HilX 00 Wagenul w obrMeH ITHMH JaHHBIMK. HacTe 43, MuTerpupoanHee oboGeHHBIe pecypoe. CTPYETYDSI
npegcTasneHmniE

HMCO 10303-202:1986 CHCTeMul SETOMATHAALWH NPOMIRCGOCTES M MX MHTErpayua. MNpeacTasneHwe JaH-
HiblX 0T HAGENHK W O0MEH ATHMH OaHHBMH. HacTe 202, MNprkNagHsie NpoToRCNE ACCOMATHBHEIE YepTENH

MCO 10303-511:2001 CHoTeMsl SETOMATHAAL MM NPOMIBOGCTEA M MX MHTErpagwa. NpeacTapneHwe Jas-
HElX 00 H3NenUM 1 oGMeH 3TUMK JadHBMA. HacTe 511, MNpuknagHsie WHTERNPETHROBAHHBIE KOHCTRYELMK.
TONONOrWYEcsy OrpadMYeHHaA NOBEDXHOCTE

3 TepMuHbI M ONpeneneHns

3.1 TepMmuHel, onpeageneHHbie B HCO 10303-1

B HacToAWweM cTaHdapTe NPMMEHEHE! CISOyIILME TE MM HE:
- npunoxeHds {application),

= NpMEnagHol koHTekeT (application context);

= npWKknagHoR npoTokon; NN (application protocol; AP);

- meToq peanvaauumu (implementation method),

= MHTErpUpOBaHHLINA pacypc (integrated resource);

- MHTEpnpeTauna (interpratation);

- AaMHblie 06 wagenuw (product data).

3.2 TepMuHel, onpeageneHHsie 8 WCO 10303-42

B HACTOALWEM CTAHAADTE NPAMEHEHE] CRSOYIOLKE TEDMWHE:

- AMHERHO CBA3AHHLIA ([arcwise connacied);

- OCECHMMMETDHYHEIR (axi-symmetric);

= rpadMua {boundary};

= NPOCTPAHCTESHHAA MOOENL FPAHKYHOMD NpeacTaBneHa; B-rep Mmogenes (boundary representation
solid model; B-rep);

- orpaHw4qenda (bounds);

- KDOPOWHATHOS NpocTpancTao (coordinate space);

- KpMBan (curvel,

- HEIAMKHYTAA KPWBARA (OpEn curnve);

- OpHeHTHPYeMLIA (orientable ),

- NoBEPXHOCTL (surface);

= ToOnonorvYyeckoe aHaveHwe [topological sense).

3.3 Tepmun, onpegeneHHiii s MCO 10303-202

B HACTOALWEM CTAHIARTE NPMMEHEH CNEOYILLWA TEPMUH:

- NPUKNagHan WHTEpnpeTHpoBaHHan KowcTpyruWa, MK (application interpreted construct, AIC):
Jlorv4eckan rpyNNMpoOeEa MHTERNPETHREYEMBIX KOHCTEYELWA, KOTOPER NOAOepDHUMBEET ONpeganaHHy dyHi-
LLHIO ONA WCNONbIOBAHWA JaHHBX 00 WIZeNHK B KOHTEKCTAX PA3INWYHBIE TDANOMEHAN.

2
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3.4 TepmuHel, onpegenedHsie 8 MCO10303-511

B HacTOALEM CTaHOAPTE NPUMEHEHE CREQYIOLWME TEDMAHEI
- pacliHpeHHan rpads (advanced faca);

- penkediHan NOBEPXHOCTE [sculptured surface);

= MAOMHYTaA NOBEPXHOCTL (Swept surface);

- NpOCTRAHCTREAHHAA KpHMBaA (twisted curve).

3.5 Opyrie onpanensHia

B HACTOALLEM CTAHOADTE TAKNME NPWMEHEHS] CNETYIWWE TEDMUHE C COOTEBETCTEYIOLLIMMEA ONPEaeneHHARMK:

npeagcTagneHie GopMisl pacwHpeHHor B-rep mogensio (advanced B-rep shape representation):
MNpeocTasnexue opMel, COCTABNEHHOE W3 QOHCR WNKW Donee B-rep mogenai MHOrooBpava TEepOeX Ten.
Kawgan exogawan g Herce B-rep Mogens 00NKHa MMETE CBOK rpaq« 1 pebpa, cnpegeneqHse B AaHoi hopme
NOCPEOCTRENM ANEMEHTADHON FeOMETDHW WK NE0MET DMK CROD0AHEE qrops.

B-rap Mogenk MHOrootpaIna Teepakix Ten (manifold solid B-rep ). NuuefHo CBRIAHHOE TERDOOE TEND,
NpeacTAENEHHOE CEORN FPaNHLEH, XapakTepHIYIOLLEECH TEM, HTO NPW PAIMELLEH WA LIEHTDE 04EHb MANeHERDH
cpepb B mOoDoH TOUYKE Ha MpaHuUe 3TorD TENa 2 BHYTPEHHKWA 0D beM QenNHTCA TONHO Ha gae obnacTy. Mo 3Tom
COMa K3 ATHX obnacTed HaxogMTCA BHYTPW TREROCID TENE, & APYTAR — CHADYKM.

4 CokpauweHHbIA NMCTHUHN Ha A3kbike EXPRESS

B HacToswemM paagene onpegeneqa EXPRES3-cxema, B KOTODOW MCNONbIYIDTCA ANEMEHT LI MHTENDUpO-=
BAHHEIX PECYPCOR ¥ COQEDWATCA THNk, KOHKPETHIAUMK 00 LEKTOR 1 PYHELMK, OTHOCALMECH K HACTOALLEMY

CTaHQapTy.

MpumeuaHwa

1 B MHTErpHpOBEHHLX DECYPCaX OONYCHAETCR CYWEBCTEOBEHME NOOTWNOR @ SNEMEHTOB CNMCKDE BmGopa, He
HMNDPTHROBEHHEE B OBHHYN MMK. Tagwe KOHCTPYKUAKY WCKNKME 0T 43 OSpeBs8 NOATHNOE WY W3 cnuoka exfopa nocpen-
CTEOM NPABMN HEABHOMD WHTEpdAdca, onpegenedyes B WO 10303-11. Coninkd #8 HCKNOME HHE S E0HCTPYELME HAK0OAT-
cR BHe ofnacTh npudeHeHnA aasHod MWK B #eroTopelx CAy4aax #cENOYUaSHToA BCE ANEMeHTH cnvcka eeifopa.
Nocaonssy NMKnpe HasHEYEHE ONA DEENWIAUWA B KOHTEKCTE NDWENA0HEI0 NPOTORDNE, 3NeMEHTE cnMcEa BExdopa ByayT
oNpeAEnATECA 0BNACTEN NpPUMEHEHWRA NPUKRA0HOMD NPOTOKONA.

2 B panson MK wcnonesosans 8ce obbexTsel 4 TNkl wa MTHE onpegenswiwed TONoOAOM@ISGEE OFREHAYEH HYD
nopepxHocTe (ale_topologleally_bounded_surface}. Nonswb HaBop gandes — no WCO 10303-511.

EXPRESS-cneuudukauna

&

SCHEMA aic_advanced_brep;
USE FROM aic_topologically_bounded _surface:;

USE FROM geometry schemaicartesian_transformation_operator 3d);

USE FROM geomelric_model_schema
(manifold_solid _brep,
brep_with_woids);

REFERENCE FROM geometric_maodel_schema{msb_shells);
USE FROM topology _schema
(clozed shell,
connected face set,
orented_closed - shell);

USE FROM representation_schema(mapped _itemn),

USE FROM product_property_representation_schema (shape_represantation);
[i

E u 5 '|' FOCT P UCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTUMK AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

rMocT P UCO 10303-514—2007

NMpUmMmEeYEHWA

1 [AnaoBeerta connected_face sel yoTAHOBNEHH RBHLIS MHTERHEACH, T.8. DHY BENOYEHs! 8 CIMGHY ONEQaTopos
USE FORM, uyTofiel MOIB0ONMTE NpESMNAM, AERCTEYHW MM B paMEax ofwekTa advanced _brep_shape_represantation,
nonyudTe QOCTYN K aTpuByTan aTux ofwerTos. Qna nenone3oseasna gansoi MWK Tpeliverch Toneko, uTobu 5TH 0B bekTw
pPEANWACERIBANKCE B BUOE OAHOM W3 CEOMY NOGTHNDE.

2 Cxemsl, COENEE HE ROTOPBIE SAHE BRLE, MOBHO HEATH B CNe0YIWWE CTEHdapTay koMmnnakca MCO 10303!

geometry_schema — HMCO 10303-42;
geometnc_model_achema — HMCO 10303-42;
iopology_schema — GO 10303-42;
representation_schema — WO 10303-43;
product_property_representation_schema — MCO 10303-41:
aic_topologically_bounded_surface — HMCD 10303-511.

4.1 OcHOBHEIE NOHATAA W OONYLWLEHWA

OnA HE3aRMCHMOR DEANW3AUNK B CReMas NPUENAOHED MPOTORDN0E, B KOTORRE MCNoNs3IYeTCR JaHHan
MHK, npegraisaveHs cnegyiowse 0oL KT:

- advanced_face”;

- axisZ placement 2d*;

- axis2 placement 3d*;

- brep_with_voids;

= bezier curve *;

- bezier surface *,

- b_splime_curve_with_knots *;

- b_spline_surface_with_knots *;

- cartesian_point *;

= cartesian_transformation_operator _3d;

= gircle™;

- closed_shell;

= -conical_surface *;

= definitional _representation *;

= degenerate_toroidal surface *;

- cylindrical _surface *;

- direction *;

= gdge_curve

- edge_loop™;

- allipse *;

- face bound*;

- face outer bound*;

- face surface*;

- geometric_representation_context™;

- hyperbola *;

- line*;

- manifold_solid_brep:;

- mapped_item,

- priented_closed_shell;

= parabola *;

- parametric_representation_context

- pourve *;

- plane*;

= polyline *;

= Quasi_uniform_curee *;

= guasi_uniform _surface *;

- rational_b._spline_curve *;

= rational_b spline_surface *;

- representation_magp;

- spherical_surface *;

- surface_of linear_ extrusion *;

- surface of revolution *;

GOST
I
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= toroidal_surface *;
= uniform_cunee *;
- uniform_surface *;
= vector*;

= wertex_loop *;

= wvertex_point®.

Mpuseya ke — O0bSKTh, NOMEYEHHEIE CHMBONOM "%, onpedenads 8 MWK ale_topologlcally_bounded_-
surface.

Mpuknansol NPoToKOn, WCnNoOneYVIoWHA dadHyio MK, gonwed ofecneyueats, uyTobbl O0LEKT
shape_reprasentation peankacesidancs kak ofwert advanced brep_shape_representation.

4.2 Onpepenedne obsokta advanced brep _shape_representation cxemel aic_advanced _brep

Ofwext advanced_brep shape_representation Aasnsaetcd nogrinom obserra shape _reprasentation,

B KOTODOM 3MEMEHTE NPELCTARNEHIWA ABNMOTCR KOHKpeTHIaUManMK obwektos manifold_solid_brep. 3t

KOMKPETHIAUMK OTNWYa0TCA oT Sonee obwen B-rep Mogeny TamM, 4TO B HMX ANA NPeJcTARMNEHHA Me0aTRHIA

rpaHed W pebep 0on#HE KCNONBIORATECA TOMBED ABEMERE TEOMETPWYECKWE dopMiE_ MeoMeTDUA rpaKei orpaHK-
YEHa INEMEHT ADHLME, MAOTHY TR WK BH-CnnafHossBaM NOBERXHOCTAMIA.

EXPRESS-cneyndwkauma

)

ENTITY advanced brep shape representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEQF{QUERY { it =* SELF items | (NOT (SIZEDF([
AIC. ADVANCED BREP MANIFOLD _SOLID BREF',
"RIC_ADVAMCED BREF.FACETED BREFP'
"AIC_ADVANCED BREFP.MAPPED_ITEM',
'AIC_ADVANCED BREP.AXISZ2 PLACEMENT 30 * TYPEOF(R)) =111
=)
WRZ: 5IZEQF (QUERY (it =* SELF .items | (SIZEQF([
"AIC_ADVANCED BREP.MANIFOLD SOLID BREP,
"AIC_ADVANCED BREP.MAPPED _ITEM]* TYPEOF(it))=1)))=0;
WR3: SIZEQOFQUERY {mzb <* QUERY (it <* SELF _items |
('AIC_ADVANCED BREP MANIFOLD _SOLID BREP'IN TYPEOF(it)) )|
{NOT (SIZEQF(QUERY (czh =* msb_shells(msb) |
(NOT (SIZEOF(QUERY {fce =* cshl
connected  face_set.cfs faces | (NOT{
"AIC_ADVANCED BREP.ADVAMCED FACE'INTYPEOF(fcs))) =010
=0)) ) =0,
WR4: SIZEOF (QUERY {msb <" QUERY (it =" items |
CAIC 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 |
rAIC_ADVANCED BREP.BREP_WITH _WOIDS' IN TYPEOF(it)) ) [ (NOT
(SIZEQF{QUERY {csh <* brv\brep_with_wvolds. voids |
{csh\oriented_closed shell.crientation))y =0)) 1)
= ﬂ:
WRE: SIZEOF{QUERY ( mi = QUERY [ it <" items |
{'AlC_ADVANCED _BREP.MAPPED _ITEM' IN TYPECF(it)) } | (MOT
{'AlIC_ADVANCED BREPADVANCED BREP SHAPE REPRESENTATION IN
TYPEOF(mi'mapped_item.mapping_source_mapped  representation})) )
= [];
END_ENTITY;
[i
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DopMansHLEE YTEEDHOSHWA

WR1 — arpuyT items cynepTina representation ponsed Ccogepwats  TONEKD  OOWEeKTh
manifold_solid_brap, mapped_item « axis2_placement_3d; ofwexT faceted_brep MCKNOYEH M3 MHOMEC-
TEa oDLeKToR B items, Tak Kak oM Mol Oel kmeTe TW faceted _brep u Tvn manifold_solid_brep.

WR2 — no kpanHen Mepe ogHKM M2 2NeMenToR & ltems Jonsed belTe obwerT manifold_solid_brep wnw
ofeerkT mapped_items (cu. Tacke WRE).

WR3 — y ramgoro ofwexta manifold_solid_brep 8 items Bce rpadd omsHe BuiTe obBbekTamM
advanced_face. 310 rapaHTHPYET BRINONHEHRE CNETYIOWLAX YCIoBKA:

= kawaelid 0GwekT face apnaetca obwaktom face_surface;

= kamObi o0wexT face surface UMEeT CBOK MEOMaTDH, 3aaanHyio obberTamd elementary_surfaca,
swept_surface wnw b_spline_surface;

- BoE 0B EKTH edge, MCNOoNEIYeMBIE GNA onpeaenayua rpasuy obeeiTa face, QOMEHE CCRINATRECA HA
obwerT edge_curve,

- KAMOAA KPWBERA, MCNONLIYEMaR ONA ONpefanaHs FreoMaTo K FpaHel W WE rpadnlg, JormsHa s Te nubo
conic, NMEo line, nuio polyline, nwGo b_spline_curve:;

- pebpa, MCnons3yeMbe ANA ONpeAeneHWA rpasdy obberTa face, JonHHb BhiTe OrpaHdYEHE BEpLLIMHA-
KA THNA vertex_point;

= HUKAKIA IAMEHYTAA Les, MCNoNLIYEMan ona onpefgensyda obwerTa face_bound, He nonwxHa np-
HAGNEMATE K OPHEHTHUDOBAHHORY MOOTHNY.

Mpumedss e — Bezos dyHeunn meb_shells 8 WR3 ropperTen, Tak EaE HECMOTPA Ha To, 4To olobuweHHsm
THROM BREryMEHTE ‘mak’ AsnAeTcR representatlon_item, onepartopom QUERY gna 'meb’ Gen emifpan Ten
manifold_solld_brep.

WR4 — pna kaxpgoro obwexta manifold_solid_brep & items atpubyT sHelLHeR 0DONOYKK HE OOMTEEH
NPMHAANENHATE K SRUEHTHPOBRAHHOMY NOgTHNY.

WRS — ecnu e items umeeTcA obeert brep_with_voids, 7o kawgas oSonodka wa wabopa volds gonweHa
BeiTe 0bwakToM orlented _closed_shell co asadeqnen opredTadun FALSE.

WRE — ecnn g items umeeTcA 0SwekT mapped_item axnioves, To 00beKT mapped_representation
aTpubyTa mapping_source gonsed OwTe obwekTosm advanced _brep_shape_representation.

Mpumeuasde — Ecnd  ofvext cartesian_transformation_operator_3d  exnioded ka3 0ObExT
mapped_item.mapping_target c ofsextom axis2_placement_3d, cooTEETGTEYIOW MM HAYANEHOR CHOTEME KDODAWHAT
kak ofwedT mapped_representatien.mapping_origin, 7o pesyneTipyownd ofvext mapped_ltem senseTca npecipa-
anEEHHOR konked ofkesTa advanced_brep_shape_representation. Touwdos anpegenedss npeofpasoraHm, BKNOYERA
nNapeMelleHAe, BRaeHMe, MacuTaliposadne W, ecne HeoBEoanMo, 380KENEHOE OTPAKEHWS, LABTCA ONEPATOPOM MpE-
ofipasoeaHEa,

EXPRESS-cneundrraumws

*)
END_SCHEMA; -- koney cxemel AIC_ADVANCED BREP
':'i
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Mpunoxenne A
[oBAIaTENLHOE)

CokpawerHos HAaHMEHOBaHKWE 08 BEKTA
C-DNFIEILIBHHDE HAWMMEHOBAHWE DE-'I:-E[T'EI, YCTEHOBNEHHOIO B HACTORLWEM CTAHQAPTE, NpHEESOEHO B TEI'ﬁJ'II.'lLI_E' Bt
TFIE'EEISEHHH K HCNONEI0SaRHD COKPpEWEHHBIX HBWMAEHOBIHHA COoepEAaTCA B MBTOLAX PeanHIauHN, ONUCEHHEX B COOT-

BETCTEYHILW WY CTAHOBPTAX koMAnekce MO0 10303,

Tadnuya Al — CokpaweHsos HaMeHoBaH#e ofizaxTa

MonHae HadMeHoaEH e EDKPIHI.I.I.E'I:M!E Hil b W D B

ADVANCED_BREP_SHAPE_REFPRESENTATION ABSH

Mpunomense B
(ofAlaTensHoe)}

Pervcrpauna unopmaumonnors obkesra

B.1 OBosHaueHWe OKYMEeHTa

Ona ofecnaveHHn cAHOIHANHOTE ob03HEMEHNA MHPCPMAUNOHHOMD 0B LEKTE B OTKDHTOM CUCTEME HECTORLYEMY
CTAHQAPTY NPMCEOEH CNeO YW nd HOeHTAg REATOD 0BbeaTa:

{ Iz standard 10303 part (514} version(1}}
Crbicn gadHsore ofoiHaveHsn yeraHoened 8 MCOMIK 8824-1 w onucan B MCO 10303-1.

B.2 OBo3HEYEHWE CXEMBL

Ona ofecneye A oaH0AHaYHore oboaHadeHa B OTKRRITON cUucTeme cxeme aic_advanced brep (csa.
paagen 4) npUceoeH ChenyWwui vgedTudukaTop obbekra;

{izo standard 10303 part{514) version(1} object(1)alc_advanced_brep{1}}

Crbicn gaHsore ofoiHausHen yetadoenad 8 MCOM3K 8824-1 wonucan B MGG 10303-1.

E u 5 '|' FOCT P MUCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTuMM AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

rocT P UCO 10303-514—2007

MpunoweHue C
{cnpaoYyHoe)

MalWHHHO-HHTE DIPETHPYEMEIE MACTHHIM

B gaHHOM NpUNOEEHWH NPMESOEHE CORINKY HE CRATE, HE KOTOPSIX HEXOARTCA NMCTUHIW HEXWMEHOBAHAN DO vesToR
Ha Asbike EXPRESS W coOTESTCTEY W WE CONDEWEHHE X HAWMEHOBRHWA, YCTEHOENEHHEY B HACTOAWEM cTEHOapTe. Ha
STHX HE CaATAX HAXOOATCA NMCTUHIM Boex EXPRESS -cxem, yoTaHOBNEHHLIX B HACTOAWEM CTEHABPTE BG83 KOMMEHTERWEE
W OPYIoro NOACHAKWErS TEKCTE. 3TH NUCTHHTE QOCTYNHE B MEBWWHHO-AHTEPNEETURYE MO @opre ¥ MOryT Bel Te NOMyE Hil
no ey HM anpecas URL!

CokpaweHsme HaumeHosasda: http:twww.mel_nist.govw/divB26/5ubjectiapdedsned
EXPRESS: hitp/fwww. melnist. gowslep/paris/part51 4/

[MpW HEEDAMOEHOCTHW SOCTYNE & ATUM CEATaM, seofionnso obpaTeTecA B YeHTpANLHEA cakpeTapueaT MCO unwn
HENOCDEACTEEHHD B cekpeTapraTr MCO TH184/M K4 no agpecy 3NekTROHMHOA NoWTw: scdsec @ ome.nist.gov.

NMpumMewasne — HabopMaUWa, NPESCTABNEHHAR B MEWHHHI-HHTEQNPETHROBAHHOM BNGS HE YEAIAHHBIX
Exiwe URL, AEnAeTcA cnpaaoqHod, OBA3ETENEHE M ABNASTCA TEKCT HACTOAWEND CTAHOAPTE.

MpunoxeHue O
{cnpaBoYHOe)

EXPRESS-G auarpammisi

EXFRESS-G gearpammel, NpegiTapNeHHBIS HE pucyHEax 0.1 — D8, nonyyeHs 43 COKPALWSHHOND NMCTHHEE, MpWH-
ES0EHHOMNS B paigens 4, ¢ WCNONbIOBEAHWEM CNneydduraunl neTepdehnca cTadnapTa WOD 10303-11. B guarpammax
WECNONBIOREHE rpE@UYEckan HoTauwa EXPRESS-G Aawka EXFRESS. Onucanse EXPRESS-G yocraHoenedo 8 MCO
10303-11, npunoweHne 0.

NMpuMmedasda

1 BeifipadHee TWN&l geometric_set_select, reversible_topology, shell, frimming_seleect, vector_or_direction dsnop-
THEYHITCA 3 pAcwHpeHHeld AWCTHHT TTMK 8 cooTERTETRHM C NPpAEWNEMW HERBHLEE waTepdedcor no WCO10303-11.
B HECTOAWEM CTAHOEPRTE 3TH BRBPESHHE B THI L HE MCNONLIYOTCR B Ay oS wesTax

2 B npaBanax HeABHEx MHTEpdencos MCO 10303-11 npegcTaeneHsl TAKKS HBK0TOpEE DOLEKTEl, PEANHIALKA
KOTOPEE 3RNPSUIEHE NPEEMNAMK, OTHOCAWWMKACA ¥ advanced_brep_shape _representation. Ha EXPRESS-G auarpam-
MExaTH DELERTE OTMESEHL] CHMBONOM 0* %,
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: advanced _
coordinate_ o brep_shape_
space_dimenision representation
parametric_ geometric_ .,____..j,_
representation_ representation_ shape_
context context representation
: confext combext_
solid_model o8 type T Tidmtiﬁer T
representation NAME | representation
_context -
manifold |:$n.h:x1_. mappoed_
solid_brep of_ilems representation
auter ‘
Ierms 4.4 definitional
o) S[1:7] represantamm
‘ faceted brep_with_
brep * voiids - mapping_| representation
representation_ | orgin map
- item
voids - mappi
402 S[0:7 "ﬂmﬂl e e
] ilem
o)
q closed oriented_ | rieniation
[ shel closed_shell |————5 1
closed topological geometric_
o g chell rlzpr:stntatinn representation_
—dl : shell i Tt item item
connected_ | 1
face set [ g E——
19 i ivector or |
Ly open =L Tes placement (ji—)l——dﬂ'fﬂ-! 4,5
shell * S{1:7] 5 vector
2.1 4,1 ______l
face curve direction Fras—7 : 9 Al
| i
; cartesian
face bound surface i| transformafion |
27 Il _operator
edge_curve pL[3:3] ia:-.'isﬂ fl:’
o s 1,2 2.3))] PERY (] carfesian
. transformation
Ig::? face_surface | _operator_3d
? - —
2,] 29
path verlex_point f~eoordinate

* McKnsz4eHo B COOTEETCTEMM C Npagnnom of sdvaced_brep_shape_representation.

Fucyros D1 — MWK ale_advanced_brep & dopmate EXPRESS-G (onarpamms 13 B)

GOST
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advanced
face

| reversible H
topology :
i

face peo r e
e ™ aee

surface
34 @
surface " saIme_sense S« T
1 ersible_

c c (s

: orientation )
— ] 1
oriented _ O : o

face *
face -, _
211 . -

bounds 8[1:7] 2.2(1)
face_outer L

bound F -
o face_bound . 0

orientation
bouna

q__loop

, oriented jentati
path edge_list - |

L[1:7] odje
vertex
' Inn;_

loop_vertex —S edge_
loop
edge start -
vertex edge 1
edge_end —

ool a edge. b—(27(1) )

curve

vertex
geometry | same_ edge
sense geomelry
42
curve

Pucynok D.2 — MWK ale_advanced_brep s mopmate EXPFRESS-G (guarpamma 2 n3d)
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] 1,2

point

swepl_ £
4,2 curve | FWEPL hounded_
T surface surface
1
1 )
L
surface_of surface
linear_ of locati .
extrusion revolution placement ocaton Mrimming. |
. |+ _select |
e:ttmslmn_ v . U
Qs position
4,5 1,1 AR ~
¥ ) —_—— 1
vector directicn pl:::n;nt - 353 €4
T T T(DER) L l
i I I .
i o= axis
[ axis_2_ axis 2
: | ref_direction | placement_3d placement_2d -
M b e R
| |
| p L[3:3] (DER) * |
i 3.3 (4.5) | | pL{2:2) (DER)
T
L Jlef__duecuon |

Fucyrox 003 — MNdK alc_advanced _brep & fopmate EXPRESS-G [guarpamma 3 wa B}

11
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6.1
b_spline
Clrve

[}
polyline dir
82
LIST[2:7] e vector

orientation

magnitude
1,1 e

prurve direction
reference :
to_curve hasis_
surface !
definitional_ T [ YT
representation 34 i_: placement |
surface
2, plae
axis2_placement
3d
axis cement
'_Pid o

circle ellipse parabola 1 hyperbola

radins  semi_axis 1 semi_axis 2 focal dist
o}

FPucyHor D4 — MWK ale_advanced_brep e diopmate EXFRESS-G (guarpamma 4 w3 8)
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. 33
5,1(3) 1 clementary_ | position axie
surface placement_3d
1
o] O o] o] QO
plane conical | spherical_ cylindrical_ toroidal_
surface surface surface surface
semi_angle radius radius radins Major_ minor_
radius radius
L
degenerate_

CO——— toroidal
select auter surface

PucyHoz 008 — MNAK ale_advanced _brep & fopmate EXPRESS-G (guarpamma 5 na B}

13

E u 5 '|' FOCT P MUCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o06MeH aTUMK AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

rMocT P ACO 10303-514—2007

{DER)
upper_index_
on_control
pomnts (u)
closed_curve
D—
b_spline_curve
self intersect !
degree
list L{2:7]
welghts 1.4
data L[2:7] rational_ cnrte’_sian_
b_spline_ (DER) noint
© (DER) curve control_points A[(:u]
weights L{0:u]
1
knot_
multiplicities )
L[2:7 b_spline_ ; uasi :
[2:7] Curve_ uniform_ unqi.f-:rrﬁ bezier_
with_knots Curve curve CUrve
upper_index_ knots
on_knots L[2:7] | knot_spec
(DER)
P T i
: knot_type | |

— . i s i e e b

PucyHor 0.6 — MWK alc_advanced_brep e dioprate EXFRESS-G (guarpamma G w3 d)

E u 5 '|' FOCT P MUCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTuMM AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

roCcT P MCO 10303-514—2007

1,3
cartesian_
7.1(3) point control_points
control_points_list A[(:u_upper] OF
L[2:7) OF L[2:7] A[0:v_upper] (DER)
. u_closed P
p— [ "b_spline_ 17
g curve_ |
self_imtersect b_spline_surface !———EIPP——:J
- u_upper {DER) u_degree
{}__.—
v_upper (DER)
v_degree
weights data
L[2:7] OF L[2:7] " rational_
5 b_spline
weights carve
A[0:u_upper] OF
Al0:v_upper] (DER)
1
i u
O———— b_spline |——0 i nasi i
curve v_knots u[::r:t:Tn:_ u.nq.i.fnrlﬁ h:f:?;‘
Q————— with_knots : curve
knot_v_upper
(DER)
u_multiplicities v_multiplicities
[2:7 [2:7] kiol_spec
o
1I knot_type | !

e i i e e e e

FucyHos 0.7 — MNAK ale_advanced_brep & opmate EXPRESS-G (guarpamma T na B)

15

FOCT P MUCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTuMM AaHHbIMU. Ye
Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

rMocT P UCO 10303-514—2007

A,
composite * composite *
- o eurve_ 3.4
curve
on_surface (DER) surface
self basis_surface
intersect SEgmEnts §[0:2]
L{1:7]
founded_
item
{3 e e e i
composite_* fransition ! transition ! |
curve_segment 1 code | |
2]
samc_sr:ns:l
parenl_curve
814
2
Curve
(DER)
basis surface
surface S[1:2]
curve
master_
representation
| |
e T
) A | surface curve } |
I representation | ¢

b

* MCcKNYeHD B COOTERTCTEMA © NPEEUNOM of ad'uEHEE-U_fECE'.

FucyHor 0.8 — MWK ale_advanced _brep e diopreate EXFRESS-G (guarpamma Bua 8)

E u 5 '|' FOCT P MUCO 10303-514-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTuMM AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 514. Application interpreted constructions. Advanced boundary r


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-514-2007
http://gostexpert.ru/gost/gost-10303-514-2007

rocT P MCO 10303-514—2007

NMpunoxenne E
(cnpaBoYHoe)

TpeGopauma cooTEeTCTEHMA MWK # yenn HCNBITaAHWA

COoOTESTCTEWE HECTORLWSMY CTAHASPTY OIHEYEET, 4TO SONXHE NOGASPEUBEATECA BCE TUNE QBHHEX W OB LeRTOE,
onpeaenedise & MWK, npegocTaenesHos B QNBHHOR hopme Azpiks EXPRESS. EQWHCTES HHbIM NDABMNEHEIM UCNONL30EA-
HUEM FE0OMETRWMECKOND HNH TONONOIM4ECKOTD SKIeMNNApSa ofbesTa B paMKkax HoHTekcTa gadHol MWE aenReTcR ero
HCNONB30EAHEE ONA onpegenaxsqA advanced_brep_shape_representation.

MpunoweHus F
(cnpagovHoe)

CeEefeHHA 0 COOTBETCTEMM HALWOHANLHLIX CTAHOAPTOR
Poccuickon @enepauMy cobINOYHEM MEXIYHAPOOHEIM CTAHOADTAM

TaBnuuya F.A

CEBoIHSYEHHE COLNaYRDrD

CEOAHASEHHE 1 HE AN S OEE COOTASTCTEY KHULETD HAUOMOHANBRDID CTaRgApTE
HEFLYHAPOOHOID CTARAARTA

MOCOMASK 8824-1:2002 FOGCT P WCOIMSE BE24-1—2001 MHdbopsmaunoH=Has TexHoNOMMA. ABCTpakTHan
CMHTAHCWYECKARA HOTALWA BEPCHI O0WH (ACH. 1) YacTe 1. Cney«erkaumna OCHOBHOR
HOTALKWEE

MCO 10303-1:1904 FOGCT PWCO 10303-1—80 CucTamel 3ETOMATHIELWA NPOM3I20SCTES M WX WHTEIpa-

yea. Mpegcraenedue asHeE of Wigendw o ofumed aTHMHE JasHsiME. YECcTE 1.
Cfugme NpedcTaeMeHHA H SCHOBONGNErasIWHe NEHHLHOE

MO0 10303-11:1094 FOCT FUCO10303-11—2000 CHcTamel 8BTOMATHIALWH NPOWIBOACTES W WX WHTEr-
pauwa. [pegcTapnedye 0aHHBIX 08 43gennu W obmeH 3TeMK OEHHBIMK. YacTe 11.
MeTogw onucadun. CpagoYHoe PYKOBOGETES No A3kky EXFRESS

MO0 10303-449:10994 FOCT FHUCO 1030341 —E89 CucTame BETOMETHIAUMM NPOMIBOLCTES M MX HHTEMPE-
yeA. MNpegcTaenedde O8HHEX Oof wanendn W oBMeH 3THMHY DaHHEMW. YacTe 41.
MHTerpuposasHse ofofweHy e pecypoe. OCHOER ONMCAHWA M NOGGEPEHN W3 e-
nwi

MCD 10303-42:1084 .

HMCO 10303-43:1954 FOCT P MCO $030:3-435—2002 CrcTeMu aBTOMBTHIAUMY MPOMIBGACTES W WX MHTEMDSE-
yua. MpegcTaEneHWwe GasHpe 08 agenud W ofmes 3THMW DadHemK . YacTe 43, MHTer-

pupoBaHabe oBofWeHHEe pecyposl. CTPYETYDH NpELCTEBNSHWA
HMCO 10303-202:1998 -

Moo A0303-511: 2001 MICT FUCO 10303-511—2006 CHcTeMb BETOMATHIAUMY NPOMIBONCTER M WX HH-
Terpay#a. MNpeacreeneqHse gadHe: of wzgenud W ofmed aTnsd DaHHLMK. YBCTE
511. MNpeEnagHele MHTEPNPSTAROBEHHEIS BOHCTRYRUHA. TONONCIMYECKM CrpaHueH-
HAA NOBEPXHOCTE

* COooTRETCTEYHOLWWA HEYMOHANLHEIA CTAHAAPT OTCyTCTEYET. (o Brc yTESpELEHUA PEKOMEHIYETCR HCAONE30EATE
NEpESOS HA PYCCKWA R3sIK AEHHOND MEMAYHAPOAHOMD CTAHAapTa. MepeBon GaHH0M MEHDYHADOOHONS CTAHOADTE HE-

AOONTCR B PelepaneHoM AHHoDMagUoMHOM DoHAe TEXHWSSCHHY PEMMAMesTOR 4 CTAHTAPTOR.
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¥OKG56.072:681 3:006.354 OKC 25.040.40 nar OWCTY 4002

Kniousasla cNopsa: aeTOMAaTHIALAA NPOMIBOACTES, CPRACTAS AATOMATUAALMK, MHTEIPALMA CUCTEM AETOMATH-
FALUMH, NPOMBILNEHHBIE M3OEMWA, [AHHEIE, NPEACTARNEHWE OaHHEIX, 0BMEH OaHHEMH, NPHKNATHEIE KOHCTEYH-
LMW, DACIIMPEHHOE TDEHUIHOR NPeaCTARNEHME
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