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Mpegucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin Pefepauym ycTaHoBneHbl ®efepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexXHWYECKOM perynvpoBaHuu», a npasuia NpUMEHEHNs HauuoHabHbIX
cTaHgapToB Poccuiickoii ®epepauun — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoii degepauuu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJIEH MocypapCTBEHHbIM HAaYUYHbIM yupexaeHnem «LieHTpanbHblil HayuHo-uccnegosaTe-
NbCKNUIA N ONbITHO-KOHCTPYKTOPCKNIA UHCTUTYT POOOTOTEXHWKU U TEXHWYECKOW KMOEepHeTWKM» Ha OCHOBe
COOGCTBEHHOrO ayTEHTUYHOIO NepeBoja cTaHAapTa, yKasaHHOro B MyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHgapTusauun TK 459 «/HhopmaunoHHas noanepixka xms-
HEHHOro Lunkna nsgenunii»

3 YTBEPXAEH NBBEJEH B,CI,EI7|CTBVIE Mprka3om ®enepasibHOro areHTCTBa No TEXHUYECKOMY pery-
NpOBaHMIo N MeTposiornu ot 27 aekabps 2006 r. No493-cT

4 HacTosiwmii cTaHgapT MAEHTMYEH MexayHapoaHomy ctaHgapty MCO 10303-511:2001 «Cuctemsl
aBTomMaTu3aLluu Npon3BoACTBa U UX MHTerpauus. NpeacrasneHve AaHHbIX 06 U3genmm n 06MeH aTUMN faHHbI-
Mu. Yactb 511. lMpuknagHbie MHTEPNPETUPOBAHHbIE KOHCTPYKUUKW. TOMOSIOrMYECcKN orpaHnvyeHHasa nosep-
XHOCTb» (ISO 10303-511:2001 «Industrial automation systems and integration — Product data representation
and exchange — Part 511: Application interpreted construct: Topologically bounded surface»). Npu npumeHe-
HMM HACTOALLEro cTaHfapTa pekoOMeH4yeTca UCNob30BaTb BMECTO CCbIIOYHBIX MEXAYHAPOAHbIX CTaH4apToB
COOTBETCTBYHOLLME UM HaLMOHaIbHble CTaHAapTbl Poccuiickoli ®egepaumm, cBeeHuns 0 KOTOPbIX NpUBeAEHb!
B AOMOJTHNTENNLHOM NpuIoXeHun E

5 BBEJEH BIEPBbIE

MHopMauus 06 M3MEHEHUSAX K HACTOSLLEMY CTaHAapTYy Ny6/AnKyeTCa B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOMYKasaTe e «HauuoHanbHble cCTaHAapTbi», a TEKCT U3MEHEHUIT NONPaBOK — B eXeMe-
CSAYHO U3aBaeMbIX UH(POPMALIMOHHbIX YKasaTenax «HaunoHabHble cTaHgapThi». B ciyyas nBpecl\ioTpa
(3aMeHBbI) MM 0T MEeHbl HACTOSILLLEr0 CTaHAapTa CooTBeTCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B €XEeMeCsiuHO U3faBaeMoM MH(DOPMAaLMOHHOM yKkasaTesne «HaynoHanbHble cTaHaapThi». COOTBETCT-
BytoLLLas MH(OpMaLusi, yBeJOM/IEHNE U TeKCT bl pa3MeLLan T cs Takxke B MHPOPMaLMOHHOI cucTeme obLue-
ronosib30BaHusi — Ha ohuLMasbHOM caliTe dPefiepanbHOro areHTCTBa Mo TEXHNYECKOMY PEryIMpOBaHnio
M MeTpPOoNorum B ceTu HTepHeT

©CrtaHgapTuHpopm. 2007

HacToswuii cTaHfapT He MOXeT 6bITb NO/IHOCTLIO UM YACTMYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpoCTpaHeH B kayecTBe 0huLManbHOro U3gaHus 6e3 paspelleHns ®efepasbHOIO areHTCTBa MO TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

CtaHaapTbl koMmnsekca MCO 10303 pacnpocTpaHATCA Ha KOMMbIOTEPHOE NpeacTaBneHne nHgopmMa-
Ly 06 n3genusax v obMeH gaHHbiMu 06 n3genusax. VIx uenbto apnsetcs obecneyeHne HelTpasibHOro MexaHuns-
Ma, CoCOBHOro onucbIBaTb U3AENNS HA BCEM NMPOTSAXEHUN UXXKUZHEHHOTO LUKIa. TOT MEXAaHWU3M NMPUMEHUM
He TONbKO AN HeTPanbHOro o6MeHa dhainamm, NoaBAsSeTCA Takke OCHOBOW AN peanu3aummn u COBMECTHOIO
JocTyna Kk 6asam faHHbIX 06 U3genmax n opraHnsaunm apxmBupoBaHus.

CrtaHpapTbl komnnekca MCO 10303 npeAcTaBnsitoT co60il HAbop OTAEbHO M3AaBaeMbIX CTaHAAPTOB
(vacTteit). CTaHfapTbl 4AHHOTO KOMM/IeKCa OTHOCATCA K OAHOW 13 cnefyoLx TeMmaTuyeckux rpynn: MmeTogbl
OonucaHus, MHTEerpupoBaHHbIe Pecypchl, MPUKIaAHble MHTEPNPETUPOBAaHHbIE KOHCTPYKLMU, NPUKIaHbIe Npo-
TOKOJIbl, KOMMIEKTbI a6CTPAKTHLIX TECTOB, METOAbI peanusauuun n aTTectayMoHHoe TecTupoBaHue. Ipynnebl
CcTaHAapToB AaHHOro komnnaekca onucaxsl B MCO 10303-1. HacToAwmMin ctaHgapT BXOAMT B rpynny npuknag-
HbIX MUHTEPMPETUPOBAHHbIX KOHCTPYKL WA

MpuknagHasa nHTepnpeTupoBaHHas KOHCTpykuusA (MVIK) obecneyvBaeT n10rnyeckyro rpynnupoBKy MHTEp-
NPEeTUPOBAHHbLIX KOHCTPYKLMIA, NOAAEPXKMBAIOLLNX KOHKPETHYH (DYHKLMOHANBbHOCTb A1 UCNO/Ib30BaHUS faH-
HbiIX 006 u3genun B PpasHOO6pPasHbiX MNPUKIaAHbIX KOHTeKcTax. VIHTepnpeTvpoBaHHas KOHCTPYKLMWA
npeacTaBnseT coboi 06bIYHY UHTEpNpeTaLMio NMHTErpupoBaHHbIX PECYPCOB, NOALEPXMBaOLWYO TpeboBa-
HMS1 COBMECTHOr0 UCNO/Ib30BaHUA MHpopmMaLuy NpuknagHbIMU NPOTOKO1aMU.

HacTosawuii ctaHgapT onpeaenseT NpukIagHyo MHTEPNPeTUPOBaHHYO KOHCTPYKLMIO A8 Tonosiormyec-
KV OrpaHUYeHHOol MOBEPXHOCTY C AIBHO ONUCAHHOI TONOJI0TME M NONHOCTLIO ONpeAeieHHoN reomeTpueli. Feo-
mMeTpus rpaHeii n pebep BKOYaeT B Cceba a1eMeHTapHY0 reoMeTpuio Y reoMeTpuio CBO6OAHbIX hopM.
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

CuncteMbl apToOMaTu3aLmy NponM3BoAcTBa U UX UHTerpauns
NMPEACTAB/IEHVE JAHHbBIX OB N3AENNA N OBMEH 3TUMW OAHHBIMIA
YacTtb 511

MpuknagHble HTEPNPETUPOBAHHbIE KOHCTPYKL UK.
TonosorMyeckn orpaHnyeHHas NoBEPXHOCTb

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

fNaTtaBBegeHna — 2007—07—01

1 O6nacTb NpUMeHeHUA

HacToawwuii ctaHgapT onpefenset UHTepnpeTaunio NHTErpypoBaHHbIX PecypcoB, o6ecneynBaroLLyio
COOTBETCTBME TPEOOBAHUSAM K OMpeAesieHNo rpaHn ¢ ABHbIMW TOMOIOTMYECKUMU TPAHULLAMN 1 NOJSTHOCTbIO
onpefeneHHo reomeTpueil.

O6nacTb NPMMEHEHNS HaCTOsALLEero cTaHAapTa pacnpocTpaHaeTcs Ha:

- TPEXMEepHYI reoMeTpuio:

- 6u-cnnaiHoBble KPMBbIE 1 MOBEPXHOCTU:

- KpvBble BTOPOro nopsagka:

- 3/1eMeHTapHble KpUBbIE;

- 9/leMeHTapHble NMOBEPXHOCTY;

- MOAVANHUW,

- napameTpuyeckue KpuBble;

- penbedHble NOBEPXHOCTY;

- NOBEPXHOCTHbIE KPVBbIE, CChINAILWMECH Ha NapaMeTpuyeckme Kpusble;

- W30THYTble NOBEPXHOCTK:

- MPOCTPaHCTBEHHbIE KPUBbIE;

- reoMeTpuio CBO60AHbIX DOPM.

- reomeTpuueckune npeobpasoBaHus;

- MCnonb3oBaHMe TONOMNOMMMN 415 OrPaHNYEeHUs FeOMeTPUYECKUX 06 bEKTOB.

O6nacTb NPYMeHeHNs HacToALLEero cTaHjapTa He pacnpocTpaHsaeTcs Ha:

- [ABYMEPHYI0 reoMeTputo, KpoMe onpeaeneHns napaMeTpuyeckmx KpUBbIX BMPOCTpaHCTBE NapameTpoB
NOBEpPXHOCTMK;

- OrpaHvyeHHble IMHUW, KPOME NOSTMANHWUIA 1 B1-eNNaiHOBbIX KPUBBIX;

- OrpaHvyeHHble NOBEPXHOCTU, KPOME BU-CNanHOBbIX MOBEPXHOCTEN;

- BblHECEHHbIE JINHWMW N NOBEPXHOCTY.

2 HopmaTtuBHbIE CCbIIKU

B HacTosLeM cTaHAapTe UCNO/b30BaHbl CCbISIKN Ha criefyoLne MexayHapoaHble CTaH4apThl:

MCO/M3K 8824-1:1995 VHdopMaLMOHHble  TexHonoruu.  OTKpbiTas  B3aWMOCBSA3b  CUCTEM.
AbcTpakTHas cmHTakcmyeckas HoTaumsa OguH (ASN.1). YacTs 1. Cneundmkaums 6a3oBoii HoTauun

MCO 10303-1:1994 Cuctembl aBTOMaTU3aLUN NPOU3BOACTBA N UX MHTerpauuns. MNMpeactasneHne gaH-
HbIX 06 M3aenn nobMeH aTMMK AaHHbiMu. YacTb 1. ObLive npeAcTaBieHns n OCHOBOMONAaraLwme NpUHL UMb

N3paHne opuymnansHoe
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MCO 10303-11:1994 CwucTembl aBTOMaTM3aL MM NponM3BOACTBA N UX HTErpaums. NpeacrasneHne fgax-
HbIX 06 U3genuun n o6MeH aTuMmn gaHHbiMu. Yactb 11. MeToabl onucaHus. CnpaBoyHoe PyKOBOACTBO MO SA3bIKY
EXPRESS

MCO 10303-41:1994 CwucTtembl aBTOMaTU3ALNN NPON3BOACTBA U UX UHTErpauus. NMpeacrasneHve gaH-
HbIX 06 U34enun NobMeH 3TUMU faHHbIMU. YacTb 41. HTerpmpoBaHHble 0606LLeHHbIe pecypcbl. OCHOBLI OMU-
caHus 1 NoAAEPXKV n3genui

MCO 10303-42:1994 CwucTtemMbl aBTOMaTM3aL MM NponM3BOACTBA U UX UHTErpaLms. MNpeacTtasneHne gaH-
HbIX 06 M3Aenun 1 o6MeH aTMKN faHHbIMK. YacTb 42. VIHTerpnpoBaHHble 0606LeHHble pecypcbl. FTeomeTpu-
YecKoe 1 ToMoornyeckoe npeacrasneHne

MCO 10303-43:1994 CucTtembl aBTOMaTM3aLMM NPON3BOACTBA N UX UHTErpaumsa. MNMpeacrasneHve gaH-
HbIX 06 13AenMn N 06MeH aTUMK AaHHbIMKU. HacTb 43. VIHTerpupoBaHHble 0606LeHHbIe pecypcbl. CTPYKTYpbI
npeacTaBieHnii

MCO 10303-202:1996 CucTtembl aBTOMaTU3auumn npou3BoACTBa U UX UHTerpauusa. MNMpeacrasnexHve
AaHHbIX 06 U3gennn nobmMeH aTMu AaHHbIMK. YacTb 202. MNprknagHble NpoToKobl. ACCOLMaTUBHbIE YEPTEXN

3 TepmuHbI 1 onpeaeneHvs

3.1 TepmuHbl, onpegeneHHbie B 1 C010303-1

B HacToseM cTaHAapTe NpUMeHeHb! cneaylolme TepMyHbI:
npunoxeHue (application);

npuknagHoi kKoHTekcT (application context);

- npuknagHoi npoTtokos. MM (application protocol; AP);
meToa peanusauuu (implementation method);
MHTErpupoOBaHHbIN pecypc (integrated resource);
MHTepnpeTaums (interpretation);

mogenb (model);

nsgenue (product);

naHHble 06 nsgenuu (product data).

3.2 TepmuHbl, onpegeneHHble B ICO 10303-42

B HacToswem cTaHfapTe NpUMEHeHbI criegyloLine TEpMUHbI;
- 0CeCUMMeTPUYHBbIA (axi-symmetric);

rpaHuua (boundary);

orpaHuyeHus (bounds);

KoopAuHaTHOe npocTpaHcTBO (coordinate space):
KpuBas (curve);

He3amKHyTas kpuas (open curve);

opueHTUpyemblii (orientable);

noeBepxHocTb (surface);

Tonosornyeckoe 3HayeHue (topological sense).

3 3 TepmuH, onpegeneHHbiii B MICO 10303-202

B HacTosiLeM cTaHAapTe NpUMEHEH CrieAy Wi TEPMUH:

- npuknagHaa uHTepnpeTupoBaHHas KoHcTpykuua: MUK (application interpreted construct; AIC):
Nornyeckas rpynnupoBka UHTepPNpeTVpyeMbiX KOHCTPYKUUIA, KOTopas NnoAfepXxunsaeT onpegenerHHyo PyHk-
LMo A5 NCNO/b30BaHNA AaHHbIX 06 N34eNUN B KOHTEKCTaxX PasMyHbIX MPUIOXKEHWIA.

3.4 [pyrue onpepeneHus

B HacToswwem cTaHAapTe Takke NpYMeHeHbl cneayrolme TepMUHbI C COOTBETCTBYOLWNMN onpeaene-
HUAMK:

3.4.1 pacwupeHHasn rpaHb (advanced face): 'paHb, onpegeneHHas Ha NOBEPXHOCTW. Takas rpaHb
ABNAETCA KOHEYHOW YacTbi0 MOBEPXHOCTU, KOTOPAas UMeEeT CBOU rPaHuLbl, MOSTHOCTbIO ONpeeneHHble nocpes-
CTBOM TOMNOJIOTMYECKUX 06BEKTOB, COOTBETCTBYHOLLMX FEOMETPUYECKMM KpuBbIM. TpebyeTcs, 4Tobbl reomeT-
pvsi NOBEPXHOCTM COOTBETCTBOBAsA IGO0 3/1IEMEHTAPHOM NOBEPXHOCTU, IMGO N3OTHYTOW NOBEPXHOCTU, NGO
6u-cnnaliHoBOli NOBEPXHOCTU.

3.4.2 penbecdHas noBepxHOCTb (sculptured surface): bu-napameTpuyeckas NOBEPXHOCTb MPOU3BOJIb-
HOl hopMmbl. B HacTosweM cTaHgapTe penbedHas NOBEPXHOCTb NpeAcTaBnseTcs 6u-cnnaHoOBOK noBep-
XHOCTbIO.

3.4.3 n3orHyTaa noBepxHocTb (swept surface): MoBEPXHOCTb, MONYYEeHHAsA NyTeEM NepemMeLLeHns unm
BpaLLEeHNs KPUBOIWA.

2
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3.4.4 npocTpaHcTBeHHas kpuBas (twisted curve): MapameTpuyeckas KpuBas B TPEXMEPHOM MpPOCT-
paHcTBe. B HacTosLeM cTaHAapTe NPOCTPAHCTBEHHASA KpUBas NpeAcTaBnseTcs 61-cniaiiHoBoli KPUBOIA.

4 CoKpalleHHbI NINCTUHT Ha A3blke EXPRESS

B HacTosiweMm pasgene onpegeneHa EXPRESS-cxema. B KOTOPOI MCNOJb3YHTCSA 3/1EMEHTbI UHTETPUPO-
BaHHbIX PeCypCcoB 1 cogepxatca TUnbl, KOHKpeTn3aunn 06BHEKTOB U d)yHKLWIVI, OTHOCAUWMeCAa K HacTodwemy
cTaHaapTy.

NMpumeuaHune — 8 MHTerpupoBaHHbLIX pecypcax fonyckaeTcs Cyu,ecTBoBaHWe MOATUNOB W 31€MEHTOB ClHuC-
KOB BblbOpa, He UMNOPTUPOBAHHbLIX B AaHHY0 MUK. Takme KOHCTPYKLMN UCKOYAOT U3 AepeBa NOATUNOB WK U3 CNKCKa
Bbl6Opa NOCPeACTBOM MpaBuU HESIBHOTO MHTepdeiica, onpeaeneHHbix B MCO 10303-11. CCbiIKA Ha WUCKIOYEHHbIE KOH-
CTPYKUNN HaxoaAaTCcsA BHe o6nacTu npumeHeHus gaHHol MUK, B HEKOTOPbLIX CAyYasX UCKIOYATCA BCE 3/IEMEHTbI cnucka
Bbl6opa. Mockonbky MWK npegHasHayeHbl AN peann3auuyn B KOHTEKCTE NPUKIAAHOro NPOTOKONA, 3/IeMeHThl CAUCKa Bbi-
6opa 6yayT onpefenatbca 061acTbio NPUMEHEHUA NPUKNALHOIo NPpoToKoNa.

[JaHHas nHTepnpeTMpyemMas npuioXeHneM KOHCTPYKLMSA NpeocTaBnsieT HEMPOTMBOPEUBOE MHOXEC-
TBO reOMeTpUYECcKnX 1 TOMOM0rMyecknx 06 LEKTOB /15 ONpeAeneHns rpaHn ¢ NOHOCTLIO ONpeAesieHHON reo-
mMeTpuell MABHOI TONONOTMeN, onpesensiolein ee rpaHnLbl. JONyCTUMbIE TUMbI TEOMETPUM TPaHK BKTHOYAIOT B
cebs anemeHTapHble 1 6u-ennaiHoBble MOBEpXHOCTU. TpebyeTcs, 4To6bl reoMeTpus pebep bbina onpegeneHa
KPUBbIMMW, B TOM YMC/lE NapaMeTpUYecKUMu.

O6bEKTOM CaMOro BepxHero ypoBHS B faHHoli MUK saBnseTcs advanced_faco. koTopblii aBnsieTcs
crneymannsvpoBaHHbIM TUNOM obbekTa face_surface (cm. MICO 10303-42). MNpasuna, oTHocAWMECS K 3TOMY
06bekTy, 06ecneynBaloT NOSHOE onpeAesieHne TONo0rMM U reoMeTpun.

EXPRESS-cneyudmkaymsa

*
gCH EMA 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.
peurve,
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):

MpumeyvyaHusa

1 Anao6bekToB edge, path uswept surface yctaHOBNEHbI ABHbIE MHTEP(ENCHI, T.€.0HN BK/IIOYEHbI B CIUCKM ONe-
patopoB USE FORM ans Toro, 4to6bl 103BONUTLIPABMUAAM. AeiiCcTBYOW UM B pamkax o6bekTa advanced_face. nonyuntb
AOCTYN K aTpubyTtam 3aTux 06beKTOB. [N ucnonb3oBaHns gaHHoi NMNK TpebyeTca ToNbko, 4To6bl 3TM 06bEKTHI peannso-
BblBa/VCb B BU/JE OAHOTO 13 CBOWNX NOATUNOB.

2 CxeMbl, Ha KOTOpble Bblle AaHbl CCbI/IKA, MOXHO HaWTN B cneayloWwmx ctangaprax komnnekca MCO 10303:

geometry_schema — WNCO 10303-42:
topology_schema — WNCO 10303-42.
representatlon_schema — WNCO 10303-43:
measure schema — WCO 10303-41.

4.1 OCHOBHbIE NMOHATUA N AONYLLEHNSA

MoppasymeBaeTcs, UTO HE3aBUCUMOW peanu3aumyM B CXemMax MpUKNafHbIX NPOTOKO/IOB, B KOTOPbIX
ucnonb3yeTcsa gaHHas MVK. nognexar cnegyoumne 06beKTbl:

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;

edgejoop:

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;

ralional_b_spline_curve;

rational_b_spline_surface;

spherical_surface;

surface_of_linear_extrosion;

surface_of_revolution;

toroidal_surface;

uniform_curve;

uniform_surface;

vector;

vertexjoop;

vertex_point.

MpuknNagHoli NPOTOKOA, NCNONb3YIOLW WA AaHHyo MUK, nomkeH TpeboBaTh, UTOObLI NOAAEPXKUBANUCH BCE
BblLLENEPeYNC/IEHHbIE 0O bEKTbI.

MpuknagHoli NPoTOKO, NCNoNb3yoLWmnii aaHHyto MUK, nonxeH TpeboBaTb, 4TO6bLI 06BLEKT face peanuso-
BbIBasICA Kak 06bekT advanced_face.

4.2 OnpepeneHue o6bekTa advanced_face cxemsbl aic_topologically_bounded_surfaco

O61bekT advancod_face siBnsieTcs cneyunanbHbiM TUNOM o6bekTaface_surface. koTopblii umeeT gonon-
HUTENbHbIE OrpaHNYeHns C TeM, YToObl rapaHTMPOBaTh TO, YTO FreOMEeTPUA NPAMO ¥ MOSTHOCTLIO ONpejesneHa.
O6bekT advanced_face siBnsieTca 06 bEKTOM BEPXHETO YPOBHS, KOTOPbIA MCNONb3yeTcs A8 hopMyIMpoBKN
TOYHOrO0 CMbIC/1a TOMOMIOTUYECKN OrPaHUYEeHHOW MOBEPXHOCTWU, COOTBETCTBYHOLWEN 06nacT npYMeHeHus
AaHHow MUK,

TpebyeTcsa, uTobbl 06bekT advanced_faco 6bl1 NOMHOCTLIO OrpaHMyYeH NOCPeACTBOM OOBLEKTOB
edgejoop unnvertexjoop.

Tun face_outer_bound moxeT umeTb He 6onee ogHoi rpaHuubl (06beKT bound) rpaHu.

M pnmeyvyaHne — ,ﬂ,ﬂﬂ HEKOTOPbIX TUNOB 3aMKHYTbIX TN HACTUYHO 3aMKHYTbIX ﬂOBerHOCTeVI MOXeT OKa3aTbCA
HEeBO3MOXHbIM YCTAaHOBUTb €AVHCTBEHHYIO BHELWHIKOK rpaHuyy.

Mpumepsbl

1 N 6oii 06bekT edgejoop HAMNOCKON NOBEPXHOCT M MOXET UCNONb30BAaTbCA AN ONPeAeNeHns 06b-
eKkTatace_outer_bound npn ycnosuu, 4T 0 OH He 3aK/l0UYeH B KaKON-Nn60 APYyroil 3aMKHY T OV LLenu Ha rpaHu.

2 OKpyXHasd 3aMKHyTas neT /s BOKPYr UMnuHApuueckoih nosepxHocTun (06bekT cylindrical_surtace) He
MOXeT onpefensiThb 06bekT face_ouler_bound. TakkakoHaHeoKpyXaeT 3aMKHYTY 061acThb NOBEPXHOCTMU.

EXPRESS-cneuudvkayms

*
ENTITY advancedJace
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'] *
TYPEOF(face_geometry)) = 1,

WR2:SIZEOF(QUERY (elpjbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP'IN
TYPEOF(bnds.bound)) | NOT (SIZEOF (QUERY

(oe <* elpJbnds.bound\path.edgelJist |
NOTCAIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_CURVE'IN
TYPEOF(oe\oriented_edge.edge_element)))) =0)))=0;

WR3;SIZEOF(QUERY (elpjbnds <* QUERY (bnds <* bounds |

'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP’IN
TYPEOF(bnds.boundi) |
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NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound'path.edgGJist |
NOT (SIZEOF ([AIC 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(o€.edge_element\edgo_curve.Gdge_geometry)) = 1)
)=0))=0;
WR4:SIZEOF(QUERY (elpjbnds <* 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(oeVedge.edge_start\vertex_point.vertex_geometry))))AND
((CAIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_POINT IN
TYPEOF(oo\edge.edge_end)) AND
(AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT'IN
TYPEOF(oe\edge.edge Gnd\vertex_point.vertex_geomGtry)))
N)=0))=0;
WR5: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;
WR6:(NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE' IN
TYPEOF(facG_gGometry))) OR
(SIZEOF (fAIC_TOPOLOGICALLY_BOUNDED_SURFACE.LINE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CONIC',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE',
'AIC_TOPOLOGICALLY BOUNDED_SURFACE.B_SPLINE_CURVET*
TYPEOF(facG_geomGtry\swept_surfacG.swGpt_curve)) = 1);
WR7.SIZEOF(QUERY (vlp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_LOOP' IN
TYPEOFfbnds.bound)) |
NOT(('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_POINT'IN
TYPEOF(vlp_fbnds\face_bound.bound\vGrtex_loop.loop_vertGx))
AND ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT' IN
TYPEOF(vip_fbnds\face_bound.bound\vertGx_loop.
loop_vertex\vGrtex_point.vertex_gGometry))

=0;
WRS: S)I)Z)EOF (QUERY (bnd <* bounds |
NOT (SIZEOF(['AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP".
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_LOOP1 *
TYPEOF(bnd.bound)) = 1))) =0;
WR9: SIZEOF(QUERY (elpJbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (o« <* c!p_fbnds.bound\path.Gdge_list |
(AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SURFACE_CURVE'IN
TYPEOF(oe\orientGd_edg6.edge_elemGnt\Gdge_curve.Gdge_gGomGtry))
AND (NOT (SIZEOF (QUERY (sc_ag <*
oe.edge_elGmGnt\edge_curvG.edgG_gGometry\
surface_curvG.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 |
(CAIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE' IN
TYPEOF(oe\oriented_edge.edge_element\edge_curve.edge_geometry))
AND (NOT (SIZEOF (oe\oriented_edge.edge_elemont\
edge curve.edge_geometry\polyline.points) >= 3)))) = 0))) =0);
END_ENTITY;

(*

PopMasibHble YTBEPXAEHNSA

WR1 — reomeTpus, ucnosb3yemas npu onpegeneHnm rpaHn, fomkHa 6biTb orpaHuyeHHoli. Tun reomeT-
pvmn rpaHn gomxeH 6biTbelementary_surface. swept_surfaco nam b_splino_surface.

WR2 — reomeTpus BCEX rpaHnyHbIX pebep rpaHu fo/HKHa 6bITb MONHOCTLIO ONpeAenieHa Yyepe3 06 bekTbl
edge_curve.

WR3 — Tunbl NINHWIA, NCNOMb3YEMbIX AN ONpeAeneHns reomeTpun pebep, AoKHbI 6bITb OrpaHNYeHbI
Tvnamu line, conic, polyline. surface_curve nnu b_splines_curve.

WR4 — BepLUUHbI, UCNO/Ib3yeMble NpK ONpegeneHnn rpain, A0/MHKHbI UMeTb Tun vertex_pointc reomer-
pvieii, onpegeneHHo o6bekToM cartesian_point.

WR5 — 3anpeLyeHo Ucnosb3oBaHne OpyeHTMPOBaHHbIX NyTei Npu onpegeneHun o6bektoB edgejoop
o6bekTa advanced_face.

WR6 — ecnnreomMmeTpus rpaHy umeeT Tmn swept_surfaco. ToO MCNOAb3yeMblii B ee onpeaeneHnn o6bekT
swept_curve go/mkeH 6bITb TUNA line, conic, polyline nnn b_splines_curve.

WR7 — ans nw6oro obbekta vertexJoop. WCNOMAb3YyeMOro A8 OrpaHNYeHuss rpaHu, O06bekT
loop_vortex gonmkeH nmeTb TUN vertex_point, areomeTpusi 4o/mkHa 6bITb ONpeAesieHa nocpescTBoM ob6bekTa
cartesian_point.

WR8 — rpaHuLbl rpaHu JO/HKHbI 6bITb ONpeaesieHbl NOCPeACcTBOM 06beKTOB 60 edgejoop. nubo
vertexjoop.

WR9 — ecnu 06bekT surfaco_curve Mcnonb3yeTcs Kak 4acTb rpaHulbl rpaHu, To aTpubyT obbekTa
associatod_geometry fo/XeH ccblnatbCsi Ha 06 bEKTbI pcurve. HO He Ha 06bekThl surface.

WR10 — ecnun 06bekT polyline ucnonb3yetcsa nnbo gnsa onpegeneHns o6bekta swept_surface. 6o
KaK 4acTb rpaHunLbl rpaHn, To OH JO/DKEH COAepXaTb, N0 KpaHel mepe, TPy TOUKK.

HecbopmansHoe yTBepxaeHve

IP1 — nto60ii ak3emnnsAp ob6bekta advanced_face. KOTopblii UMeeT reoMeTputo NOJIHON cdhepuyeckoi
noBepxHocTn (06bekT spherical_surface). gomkeH 6bITb OrpaHMYeH NocpeAcTBOM Ob6bekTa vertexjoop,
pacnosIoXeHHOro B TOUKe, rAe oCb Z CUCTEMbI KOOPAMHAT BbIXOAMWT 3a Npeje bl NOBEPXHOCTY cdiepsbl (TO eCTb B
Touke «CeBepHblii Montoc» cdepbl).

EXPRESS-cneyn®ukanns

>
END_SCHEMA; - koHel cxembl AIC_TOPOLOGICALLY_BOUNDED_SURFACE
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MpunoxeHune A
(o6a3aTenbHoOe)

CoKpalleHHoe HanMeHoBaHne o6bekTa

CokpalleHHoe HauMeHoBaHMe 06bekTa, yCTAHOB/IEHHOTO B HACTOsWEM cTaHgapTe, npusefeHo B Ta6nuue A.l.
Tpe6oBaHNsA K MCNONb30BAHNIO COKPALLEHHbIX HAMMEHOBAaHMWI CofepXaTcs B MeToAax peasn3auuu, onucaHHbIX B COOT-

BETCTBYKOLWMUX cTaHgapTax komnnekca NCO 10303.
Tab6nuuya Al — CokpaleHHOe HaMMeHoBaHne o6bekTa
MonHoe HaMmeHoBaHWe 06bekTa

CokpalleHHoe HaumeHoBaHue

ADVANCED_FACE ADVFAC

MpunoxexHne B
(o6s3aTenbHoe)

Pernctpauma nHhopmaynoHHOro ob6bekTa

8.1 O603HayeHUe AOKyMEHTa

[na ob6ecneyeHnss 0AHO3HAYHOro 0603HaAYEeHUA MH(OPMALMOHHOrO 06beKTa a OTKPbLITOM cucTEMeE HacToAwemy
cTaHAapTy NPUCBOEH cneayloWwnii ngeHTudrkaTop ob6bekTa:

{iso standard 10303part(511) version(l))

Cwmbicn faHHOro o603HavyeHus yctaHosneH B UICO/M3K 8824-1 n onnucatd a MCO 10303-1.

8.1 NpeHTUdMUKaALUA CXEMBbI

[na ob6ecneyeHnss ofHO3HAYHOro 0603HaYeHUA B OTKPbLITON cucteme cxeme alc_topologlcally_bounded_surlace
(cMm. pasgen 4) NpUCBOEH CNeAYO WA ngeHTUgukaTop o6bekTa:

{Iso standard 10303 part(S11) version(1) object(1)aic-topologically-bounded-surface(1))

Cwmbicn 3Toro o603HaveHunsa yctaHosneH 8 MICO/M3K 8824-1 nonucaH B MCO 10303-1.
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MpunoxeHue C
(cnpaBouHoe)

MalwmrHHO-NHTEPNPBTUPYEMbIE TUCTUHTU

B AaHHOM NPUNOXEHUN NPUBEAEHbI CCbINIKN Ha CaliThbl, HA KOTOPbIX HAXOAATCA NNCTUHIN HAUMMEHOBAHWI 06BHEKTOB
Ha sA3blke EXPRESS 1 COOTBETCTBYIOLWUX COKPALLEHHbIX HAMMEHOBAHWIA, YCTAHOBMIEHHbIX a HacToswWweM cTaHgapTe. Ha
3TUX XKe caiTax HaxoAAaTCcAa NUCTUHIM Bcex EXPRESS-cxeM. ycTaHOBMIEHHbIX BHACTOALWEM cTaHaapTe, 6e3 KOMMeHTapues
N APYroro NOSCHALWEro TeKCTa. TN IMCTUHIN JOCTYNHbI B MaWVHHO-UHTEpNpeTupyemMoii hopMe 1 MOorTyT 6biTb MONYHEHbI
no cnepywwum agpecam URL:

CokpauieHHble HanmeHoBaHua: http://www.mel.ntst.gov/dlv826/sub/ect/apde,Bnr/
EXPRESS: http://wvvw.mel.mst.gov/step,'parts/part511/

Mpy HEBO3MOXHOCTW AoOCTyna K 3aTUM caiiTamM, HeE06X04MMO 06paTUTLCA B LLeHTpanbHbll cekpeTapuat UCO unu
HenocpeAcTBeHHO B cekpeTapuaT MCO TK184/N1K4 no agpecy 3neKTPOHHON nouThl: scdsec@ cme.nlst.gov.

MpumeyvyaHne — NHpopmMmaLus, npeacTaBleHHass B MallWHHO-UHTEPNPETUPOBAHHOM BUAE HA YKa3aHHbIX
BbllWe URL. sBnsieTcs cnpaBoyHoil. O6s3aTeNibHbIM SIBNAETCA TEKCT HacTosALW ero cTaHjapTa.

MpunoxeHune O
(cnpaBoyHoOE)

EXPRESS-G gunarpammel

EXPRESS pguarpammbl, npeacTtaBrieHHble Ha pucyHkax D.1— D.8. nonyyeHbl U3 COKpaleHHOro NNCTUHra, npuee-
[eHHoro B pasgene 4. c ucnonb3oBaHnem cneyudukaynii nHtepdeiica ctangapta MCO 10303-11. B guarpamMmax Ucnonb-
30BaHa rpaduyeckan Hotauma EXPRESS-G asbika EXPRESS. Onucanne EXPRESS-G yctaHoBneHo B MCO 10303-11.
npunoxexune O.

MpumeyvaHnwnsa

1 Bbl6paHHble TUNLI geometnc_set_select, trimming_selectuvector_or_dlrectlon nMnopTUpyHTCS B paclMpeHHblii
nncTuHr MUK B COOTBETCTBUM C MpaBuiamu HesiBHbIX UHTepdelicoB no MCO 10303-11. B HacTosiwem ctaHgapTe gpyrue
06beKTbl He CCblNaloTCA Ha 3TW BblGPaHHbIE TUMbI.

2 MpaBwuna, kacawwunecs o6bekta advanced_tace. ncknwyawT peanmsaynio HEKOTOPbIX 06bEKTOB, KOTOPbIE NMe-
10T HESIBHbIE MHTepdelicbl 1 NO3TOMY NokasaHbl Ha AnarpaMmax. ATM 06bEeKTbl OTMEYEHbl Ha AuarpaMmmMax 3Hakom «.».


http://files.stroyinf.ru#                                       
http://files.stroyinf.ru#                   
http://files.stroyinf.ru# 
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representation

context context_
type " identifier
representation = - name
context " context
items
S[1:?)
name
_a D_ r
geometric parametric_
representation representation
~context _contelt
coordinate_

space dimension

topologitat —
representation
item
2,1 3,2
face placement
2,2
' 4.1
face bound curve
23 \(/ li
rtex surface
2,7
2,4 ’
dge edge cunve
2.8
2.5 face surface
loop
2,9
S n ﬂ vertex_point
Path J
PucyHok D.1 —

10

representation

4.4
definitional
representation

A

= — geometric_

representation
item

~ vectorpor

i directdR A

- 4,5
{ vector ﬂ

direction”" h - G 1(3,4))

direction”

rattos L[2:3]

Peint D—( .2 (2,3) }

carte<f3hl | r>~( " 3(m

point

>—( 1,4 (6,7))
coordinates]
Lf1:3] J,

alc_topologlcally_bounded_surface — EXPRESS-G gunarpamma 1138
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( 51(3®) )—c

E_
conical_
surface

plane

semi angle radius

o >

PucyHok D.5 — alc_topologlcally_bounded_surface —

14

elementary
surface

spherical_
surface

radius

position 33

axis2_
placcmcent_3d

-O-
cylindrical toroidal_
surface surface
radius  mai°r_ minor_
radius radius
b ~> 6
degenerate,
toroldal
select outer -
surface

EXPRESS-G gnarpamma 513 8
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(DLR) ( 634 )

uPPcr_index_

on_control_
points(u)
closed curve

self intersect

degree
\veights_
datalL|2:?| u
rational
b_spline_
curve
(DER)
weights L[O:u|
knot
multiplicities
L[2:?] I»_s|»linc_
0- curve_
with knots
uppcrindcX- knots
onknots
(DBR)

PucyHok D.6 — aic_topologically_bounded_surface — EXPRESS-G guarpamma 6 n3 8
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1,4 cartesianpoint

7,K3)

n u_closcd
° v closed

weignis uaia
[2:?] OF L[2:?]

(DER) weights
A[O:u upper] OF
A[O:v_upper]

u knots

kn°t_u_upper  ----mmeee- 1IY-0T
(DER) b_spine_

surface_ \ knots

with knots Lf2:?1

5not_v_uppcr
(DER)

umultiplicities
Lf2:?2J 6

v multiplicities
L(2:?l

knot_t>pe-|;-|

controlpoints
A[O:u_upper] OF
control_points_list A[0:v_uppcr] (DER)
Lf2:?] OF L[2:?] B

1,3 cartosian_pohir?)

rational_
b_spline_
surface
d
uniform_ quasi_ bezier_
surface uniform_ surface
surface
knotspec

PucyHok D.7 — alc_topologlcally_bounded_surface — EXPRESS-G gnarpamma 7138
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( 8.2(4))
composite * composite * -A3,4 surface”
curve curvc_on_surface (Dt:R)
. I~ | segment
intersect 6 L[I:7] Sf0:2]
founded,
item
Q . .
. . transition | .
composite_ J transition
curvesegment . code
I __
same sense
parcntcurve

81W
( 4,2 curve ) ( )
(DHR)
-Q_ basis_surface
curve 3d .
4,2 curve surface, sD:2] 73,4 surface”
curve
associated master
geon?etry representation
L[I.21 0 L -
| peurve_or_ j preferred_
surfage - surface_curve_
representation
crPCU” ) surface * "

NMpumMeyaHne — 3HAKOM «*» OTMEYEHbl 0GbEKTbI, UCK/IIOYEHHbIE B COOTBETCTBUM C NPaBMIOM 06 06bekTe
advanced face.

PucyHok D.8 — alc_topologically_bounded_surface — EXPRESS-G guarpamma 8 n3 8
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MpunoxeHune E
(cnpaBouHOeE)

CBOAOHMS O COOTBETCTBUU HALMOHAMbHbLIX CTaHAApPTOB Poccuiickoii ®eaepaunn

Ta6nuuya E1

18

0603HaYEHNE CCbINIOYHOTO
MeXAyHapoAHOro cTaHgapTa

NCO/M3K 8824-1:1998

nco

nco

nco

nco

nco

NCO 10303-202:1996

10303-1:1994

10303-11:1994

10303-41:1994

10303-42:1994

10303-43:1994

CCbI/IOYHBIM MEX/AYHapoAHbIM CcTaHAapTam

O603Ha4eHne 1 HaMMeHoBaHWe COOTBETCTBYIOLErNO HaLMOHaNbHOW CTaHAapTa

FOCT P UCO/M3K 8824-1—2001 WHchopmaumnoHHas TexHonorma. A6CcTpakTHas
CUHTaKcnuyeckas HoTaums sepcum oauH (ACH.1). Yacte 1. Cneuyndukayns oCHOBHOM
HoTauuu

FOCT P UCO 10303-1—99 Cuctembl aBTOMaTtM3auun npon3BoacTBa U UX MHTe-
rpaumnsa. MNMpepcTaBneHne AaHHbIX 06 u3genun M 06MeH 3TUMU AaHHbIMW. YacTb 1.
O6ume npeacTaBneHns M ocHoBoNonarawwme NPUHL UMb

FOCT P NCO 10303-11—2000 Cuctembl asTomMaTtusauuu npousBOfCTBA U UX
nHTerpauus. NMpeacrabneHne AaHHbIX 06 U3fenun n o6MeH 3TUMM faHHbIMKU, YacTb 11,
MeToabl onucaHusa. CnpasBo4yHoe PyKOBOACTBO MO A3blky EXPRESS

FOCT P NCO 10303-41—99 Cuctembl aBToMarusauum npoumssoacTBa U UX
nHTerpaumusa. MpeactaBneHne faHHbIX 06 N3N MOOGMEH 3TUMMN AaHHbIMU. YacTb 41.
NHTerpupoBaHHble 0606l eHHbIe pecypcbl. OCHOBbI ONUCAHWNA U NOAAEPXKKNA U3gennii

FOCT P MCO 10303-43—2002 Cwuctembl aBTOMaTtuM3auuum npousBoACcTBa U KX
nHTerpaumusa. MpeactaBneHne faHHbIX 06 N3AeNUN MOBMEH 3TUMMN AaHHbIMU. YacTb 43.
MNHTerpupoBaHHble 06061 eHHbIe pecypcbl. CTPYKTYpbl NpeAcTaBneHunii

* COOTBETCTBYIOLUI HALMOHANbHbIA CTAaHAAPT OTCYTCTBYET. [l0 €ro yTBEPXAEHNsS PEKOMEHAYeTCs UCNoNb30BaTh
nepeBOJ Ha PYCCKUI $i3blK JAHHOTO MeXAYHapoAHOro cTaHgapTa. MMepeBoj JaHHOTO MeXAYHapoAHOro cTaHAapTa
HaxoguTcs B ®efepanbHOM UHOPMALMOHHOM (DOHAE TEXHUYECKUX PETNaMEHTOB W CTaH4apToB.
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YK 656.072:681.3:006.354 OKC 25.040.40 ng7 OKCTY4002
KnioueBble cnosa: asTomMmaTusaums, cpefcTsa asTomarmsanum, NpuknagHble asBToMaTu3npoBaHHbIe CUCTEMBI,

nNpoMbIWNEHHbIE N3aenna, AaHHble, NpeacTaB/ieHne AaHHbIX, obmMeH OaHHbIMU, NpUKNaaHble UHTepnpeTupye-
Mbl€ KOHCTPYKUMN, TONO/I0TMYECKM OorpaHN4YeHHble NOBEPXHOCTU, NPOCTPaHCTBEHHaA reoMeTpus
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Pepaktop B.H. Konbicoe
TexHuuecknit pegaktop B H. Mpycakosa
KoppekTtop P.A. McHTOBa
KomnbloTepHas BepcTka W.A. HaneiikoHon

CpaHo B Ha6op 19.02 2007. MoanucaHo il neyaTtb 27.03.2007. ®dopmart 60 k 84", 6ymara ogceTHas. FapHutypa Apuan
MeuyaTb odhceTHada. Yca.ney.n. 2.79 Yu -Hapg. n. 2.15. Tupa* 167 am. 3a* 261 C 3646.
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