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BBegeHue

Crtanaaptbl komnnekca MCO 10303 pacnpocTpaHsaIoTCA Ha KOMMLIOTEPHOE NpeacTaBneHne nHpopma-
LM 06 n3genuax n o6MeH AaHHbIMKM 06 n3aenuax. Ux Lenblo aBnsieTca obecneveHne HENTPaNbLHOTO MEXaHN3-
Ma, cnocoGHOro ONMUCLIBAThL N3AENNA Ha BCEM NPOTSKEHMMN MX XKM3HEHHOTO LMKNA. JTOT MEXaHM3M NPUMEHUM
He TONbKO AN HeMTPanbHOro obmMeHa dannamm, Ho ABNAETCH Takke OCHOBOW ANA peann3aunn u COBMECTHOTO
Aoctyna k 6azam aHHbIX 06 U3aenVAX M OpraHn3aumnn apxXMBMPOBaHNA.

Ctanaaptbl komnnekca MCO 10303 npepctaBnaioT co6om Habop 0TAENbHO N3naBaeMbiX CTaHAapPTOB
(4acreit). CtaHpapThl 4@HHOTO KOMMNIEKCa OTHOCATCA K OAHOM U3 CNeayloWwmnx TeMaTuyYeckmx rpynn: MeToab!
OonNUCaHnaA, HTErpUpPoOBaHHbI€ peCcypcChbl, NPUKNAAHbIE NHTEPNPETUPOBAHHbIE KOHCTPYKLUMN, NpUKNaaHblie Npo-
TOKONbI, KOMMNEKTbI aGCTpaKTHbIX TecToB, METOAbl peann3auun n aTTeCTaluMoHHOE TeECTUPOBaAHNE. prnnbl
cTaHaapToB AaHHOro komnnekca onucanbl B MICO 10303-1. Hacroawmii ctaHaapT BXxoauT B rpynny npuknaa-
HbIX MUHTEPNPETUPOBAHHBLIX KOHCTPYKUMWIA.

MpuknaaHaa uiTepnpeTupoBaHHan kKoHCTPYKUmS (MUK) o6ecneunBaeT nornyeckyio rpynnMpoBKy MHTEp-
NPeTUPOBAHHbLIX KOHCTPYKLMIA, NOAAEPKMBAIOLLINX KOHKPETHYIO (OYHKLIMOHANBLHOCTD AN UCNONb30BaHMA AaH-
HbiX 00 w3nenun B pasHOOOpPa3sHbIX NPUKNAAHbLIX KOHTEKCTax. MHTepnpeTMpoBaHHaA KOHCTPYKUMA
npencraenset cobomn 06bIHYHYI0 MHTEPNPETALIMIO MHTETPUPOBaHHBLIX PECYPCOB, NOAAEPKMBAIOLLYIO TpeboBa-
HWA COBMECTHOIO UCMOMNb30BaHUA MHOPMAaLMK NPUKNaAHLIMA NPOTOKONAaMM.

Hacroawui ctaHgapT onpeaensieT NpUKNagHyio MHTEPNPETMPOBaHHYI0 KOHCTRYKUMIO ANs TONONOrMYec-
KW OrpaHn4eHHON NOBEPXHOCTMN C ABHO ONUCaHHOW TONOMOTMEN U NMOMHOCTLIO onpeaeneHHon reomeTpuen. Meo-
MeTpusi rpaHen n pebep BknioYaeT B cebsl aneMeHTapHYI0 reoMeTpHIo U reoMeTPUIo CBOGOAHBIX (hOopM.
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HAUMWOHANBHBLIA CTAHOAPT POCCMUMCKOM OGEQOEPALMUM

CucTeMbl aBTOMaTM3aLMM NPOM3BOACTBA M MX MHTErpauma
NPEACTABNEHUE OAHHBLIX OB U3OENNU U OBMEH 3TUMU JAHHBIMU
YacTtb 511

MpuknagHble MHTEPNPeTMPOBaHHbIE KOHCTPYKLUMHN.
Tononoruyecku orpaHMyeHHaaA NOBEPXHOCTb

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

DaraBseneHna — 2007—07—01
1 O6nacTb NPUMEHEHUnA

Hacroswmin ctaHaapT onpeaenseT UHTEPNpeTaumio MHTETPUPOBaHHLIX PecypcoB, obecneynBaioLLyo
COOTBETCTBME TpeﬁOBaHMHM K onpeaeneHuvio rpaHn ¢ ABHbLIMKU TONONOMY€CKMMU FPaHULLIAMN U NONHOCTLIO
onpeneneHHon reoMeTpuen.

O6nacTb NPMMEHEHNSA HACTOSLLEro CTaHAapTa pacnpoCTPaHAETCA Ha:

- TPEeXMepPHYI0 reoMeTpuIo;

- 6u-cnnariHoBble KPMBbIE N NOBEPXHOCTH;

- KpuWBble BTOPOro NopsaaKa;

- 3neMeHTapHble KpUBbIE;

- 3neMeHTapHble NOBEPXHOCTH;

- NOMWUINHWW;

- napaMeTpu4ecKne KpuBble;

- penbedHble NOBEPXHOCTH;

- NOBEPXHOCTHbIE KPVBbIE, CChINaLNECH Ha NapaMeTpu4eckme Kpusbie;

- W30THYTble NOBEPXHOCTH;

- NPOCTPaHCTBEHHbIE KPUBLIE;

- reomeTpuio cBO60AHBIX hopM;

- reomeTpuyeckme npeobpasosaHus;

- MCMOMNb30BaHWE TONOMOIMK AN OFPaHNYEHNS reOMETPUHECKNX OB BEKTOB.

O6nacTtb NpYMeHeHWA HacToALWEero CTaHaapTa He PacnpoCTPaHAeTC s Ha:

- OBYMEPHYI0 reoMeTpuio, KpoMe onpeaeneHna napameTpu4eCkMX KpnBbIiX B NPOCTPaHCTBE NapaMeTpoB
NnoBepXHOCTY;

- OFpaHUYeHHble MMHUK, KPOME NOMMUIANHNIA N BU-CNNaNHOBbLIX KPNBbLIX;

- OrpaHuyeHHble NOBEPXHOCTH, KpOME BM-CnnanHOBbIX NOBEPXHOCTEN;

- BbIHECEHHbIE NMMHNWN N MOBEPXHOCTM.

2 HopmaTtuBHbIe CCbINKU

B HacTosLLEM CTaHaapTe UCMONb30BaHbI CChINKM HA CNeayoLwne MeXayHapoaHbie CTaHaAapTbi:

NCO/M3K 8824-1:1995 UndpopMaumoHHble — TexHonormn.  OTKPbLITas  B3auMOCBA3b  CUCTEM.
ABCTpaKkTHasa cMHTakcuveckas Hotaumsa OauH (ASN.1). HacTb 1. Cneundbmkaumsa 6a3oBom HOTauMm

MCO 10303-1:1994 Cucrembl aBTOMATU3aLMKM NPON3BOACTBA N MX MHTerpaums. NpeacraesneHue AaH-
HbIX 06 N3aeNUnMn 06MeH 3TMMKM AaHHBIMK. YacTb 1. O6LLMe NpeaCTaBNEHNUS U OCHOBOMONAraloLmMe NPUHLUMIbI

Uspanue opuumansHoe
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MCO 10303-11:1994 Cucrtembl aBTOMaTU3ALMN NPON3BOACTBA U UX MHTErpauma. NpeacraeneHune AaH-
HbIX 06 M3aenumn n o6MeH aTMMM AaHHbLIMU. YacTb 11. MeToabl onncaHnsa. CnNpaBoYHOE PYKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 CucTtembl aBTOMaTU3ALMN NPON3BOACTBA U UX MHTerpaums. NpeacraeneHve Aax-
HbIX 06 U3nenNUK N OGMeH 3TMMKM AaHHbIMKU. YacTb 4 1. HTerpmpoBaHHble 0606LLeHHble pecypcbl. OCHOBbLI ONu-
CaHWA N NOAAEPXKKA N3aenui

MCO 10303-42:1994 CucTeMbl aBTOMaTU3ALMN NPON3BOACTBA U UX MHTEerpauma. NpeacrasneHue AaH-
HbIX 06 M3aenun n obMeH aTMMKM AiaHHbIMKU. YacTb 42. NHTerpupoBaHHble 0606L1eHHbIe pecypcbl. FeomeTpu-
4YecKoe 1 TOMonNorn4eckoe npeacTaBneHne

MCO 10303-43:1994 CucremMbl aBTOMaTU3aLMN NPON3BOACTBA U UX MHTerpauma. NpeacrasneHve AaH-
HbIX 06 n3genun n 06MeH 3TMMKM AaHHbIMK. YacTb 43. HTerpupoBaHHble 0606LLeHHble pecypcbl. CTPYKTYpbI
npeacraeneHni

MCO 10303-202:1996 Cucrembl aBTOMaTM3aumMnm NPOM3BOACTBA M MX MHTerpaumsa. MNpeacraeneHve
AaHHbIX 06 3aenmn n obMeH aTMMK aaHHbIMK. Yactb 202. MNpuknagHble NPOTOKOMNbl. ACCOLMATUBHbLIE YEPTEXU

3 TepmuHbI u onpeaeneHus

3.1 TepmuHbl, onpeaeneHHble B UCO 10303-1

B HacTosILLEM CTaHAaPTe NPUMEHEHDI Crieflyiolne TEPMUHDI:

- npunoxexwue (application);

- npuknagHou koHTekcT (application context);

- npuknagHou npotoxonn; MM (application protocol; AP);

- MeToa peanu3auum (implementation method);

- MHTerpupoBaHHbIN pecypc (integrated resource);

- uHTepnpeTauums (interpretation);

- mopensb (model);

- nspenue (product);

- AaHHble 06 uzgenum (product data).

3.2 TepmuHbl, onpegeneHHbie B UCO 10303-42

B HacTosILLEM CTaHAapPTe NPUMEHEHDBI Cneayiowne TEPMUHDI:

- 0CEeCMMMETPUYHbIN (axi-symmetric);

- rpanmua (boundary);

- orpaHuyenms (bounds);

- KOOpAWHaTHOe NpocTpaHcTBO (coordinate space);

- KpuBas (curve);

- He3aMKHyTas KpuBas (open curve);

- opueHTUpyeMmbIi (orientable);

- NOBEPXHOCTb (surface);

Tonosnoruyeckoe 3HaveHue (topological sense).

3 3 TepmuH, onpepeneHHbii B UCO 10303-202

B HacTosILLEeM CTaHAapTe NPUMEHEH CNEAYIOLLMIA TEPMUH:

- MpUKNagHaA MHTepnpeTupoBaHHaa xoHCTPykumus; MUK (application interpreted construct; AIC):
Jlormyeckan rpynnmpoBKa MHTEPNPeTUPYEMbIX KOHCTPYKLIMIA, KOTOPasa nogaepxveBaeT onpeaeneHHyio hyHk-
LMI0 ANA NCMONb30BaHUS AAaHHbIX 06 M3enNnn B KOHTEKCTaX Pa3nUYHbIX NPUMNOXEHNUN.

3.4 [pyrve onpeaeneHun

B HacTosileM cTaHaapTe Takke NPUMEHEHb! crieayiowme TepMUHbI ¢ COOTBETCTBYIOWMMU onpeaene-
HUAMMN:

3.4.1 pacwmpenHan rpanb (advanced face): paHb, onpeaeneHHan Ha NOBepxXHOCTU. Takasa rpaHb
ABNSAETCA KOHEYHOW 4aCTbIO MOBEPXHOCTU, KOTOPas UMeET CBOM FPaHNLibl, TONHOCTbLIO ONpeaeneHHbie nocpea-
CTBOM TOMONOrMYEeCKNX 0GHEKTOB, COOTBETCTBYIOLMX FEOMETPUYECKMM KPUBLIM. TpebyeTca, 4Tobbl reomeT-
pYsi NOBEPXHOCTN COOTBETCTBOBANa NMB0o aneMeHTapHOM NOBEPXHOCTU, NMBO U3OrHYTOM NOBEPXHOCTH, NGO
Gu-cnnaHOBOM NOBEPXHOCTM.

3.4.2 penbednan noBepxHocTb (sculptured surface): bu-napameTpuieckan nOBEPXHOCTb NPOU3BOSb-
How chopMbl. B HacTosileM cTraHaapTe penbedHas NOBEPXHOCTb NpeacTaBnseTca 6u-cnnanHoBon noeep-
XHOCTbIO.

3.4.3 mnsorHyTan noBepxHocTb (swept surface): [oBepXHOCTb, NONYyYEHHAA NyTEM NEPEMELLEHNA NN
BpaLLEHNA KPUBOW.

2
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3.4.4 npocTtpaHcTBeHHan kpuBas (twisted curve): MapameTpuyeckan KpuBasa B TPEXMEPHOM NPOCT-
paHcTBe. B HacTosLeM CTaHaapTe NPOCTPAHCTBEHHAA KPMBaA NPeacTasnaeTca 6u-cnnanHoBoM KpMBON.

4 CokpalleHHbIM NUCTUHT Ha A3bike EXPRESS

B HacTosAwweM pasaene onpeageneHa EXPRESS-cxeMa, B KOTOPOW MCNOMb3YIOTCA 3NEMEHTbI MUHTEFPUPO-
BaHHbIX PECYPCOB U COAEPXKATCA TUMbI, KOHKPETU3ALMN OBBEKTOB M PYHKLMKN, OTHOCALLMECA K HACTOSILLIEMY
cTaHaapry.

MpumeyaHune—B uHTErpnpoBaHHLIX pecypcax AONYCKAeTCA CylleCTBOBaHWE MOATUMOB U 3NEMEHTOB CrnC-
KOB BbI6Opa, He MNOPTMPOBaHHLIX B AaHHYI0 MNMUK. Takne KOHCTPYKUMK UCKNIOYAIOT U3 AepeBa NOATMMNOB UMK U3 CNUCKa
BbIGOpa NocpeAcTBOM Npasun HeABHOrO MHTepderica, onpeaenerHbix B UCO 10303-11. Ccbinku Ha UCKNIOYEHHbIE KOH-
CTPYKUMM HaxoaaTcs BHe obnacTu npuMeHenus aanHon MNK. B HekoTopbix Cryuasx CKNOHaloTCs BCe aNeMeHTbl Cnucka
BbiGopa. Mockonbky MUK npegHasHaveHbl AnNs peanu3aumn B KOHTEKCTe NPUKNaAHOro NPOTOKONA, 3NIeMEHTbl CNUCKa Bbl-
6opa GyayT onpeaenaTbCa 06NacTbio NPUMEHeHNs NPUKNAAHOrO NPOTOKONA.

[JaHHaa nHTepnpeTupyemas NnpunoKeHNEM KOHCTPYKLUMS NPEeNOCTaBNAET HENPOTUBOPEYMBOE MHOXEC-
TBO rEOMETPUYECKNX M TONONOMMUYECKUX OBBEKTOB ANA ONpeaeneHns rPaHun ¢ NONHOCTLIO ONPeaeNeHHOM reo-
MeTpuei U ABHOW TONONOrMen, onpeaensiowlen ee rpaluLbl. JonycTMmble TUbI FeOMETPUN FPaHN BKNIOYAIOT B
cebs aneMeHTapHble M BU-cnnanHoBbie NOBEPXHOCTU. TpebyeTca, 4To6bl reomeTpua pebep Gbina onpeaeneHa
KPUBLIMW, B TOM YMCNE NAPaAMETPUHECKMMM.

O6bekTom camoro BepxHero ypoeHsa B AaHHon MUK aBnsaetca advanced_face, koTopbiit aBnsieTcs
cneumanuanpoBaHHbiM TUNOM obbekta face_surface (cm. MICO 10303-42). Mpasuna, oTHOCAWMECH K 3TOMY
06BbeKTy, 06ecneunBaloT NoNHoe onpeaeneHne ToNoNorMn N reoMeTpun.

EXPRESS-cneundukauma

SCHEMA aic_topologically_bounded_surface;
USE FROM geometry_schema

(axis2_placement_2d,
axis2_placement_3d,
bezier_curve,
bezier_surface,
b_spline_curve_with_knots,
b_spline_surface_with_knots,
cartesian_point,
circle,
composite_curve_on_surface,
conical_surface,
cylindrical_surface,
degenerate_toroidal_surface,
direction,
ellipse,
geometric_representation_context,
hyperbola,
line,
parabola,
pcurve,
plane,
polyline,
quasi_uniform_curve,
quasi_uniform_surface,
rational_b_spline_curve,
rational_b_spline_surface,
spherical_surface,
surface_curve,
surface_of_linear_extrusion,
surface_of_revolution,
swept_surface,

*
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toroidal_surface,
uniform_curve,
uniform_surface,
vector);

USE FROM topology_schema
(edge,
edge_curve,
edge_loop,
face_bound,
face_outer_bound,
face_surface,
oriented_edge,
path,
vertex_loop,
vertex_point);

USE FROM representation_schema
(definitional_representation,
parametric_representation_context);

USE FROM measure_schema (parameter_value);

(*

MpumevaHnunsn

1 Ansao6bekToBedge, path u swept_surface ycTaHOBNEHbI ABHLIE MHTEPMENCHI, T.€. OHU BKNKOHEHbI B CNMCKU One-
patopos USE FORM ansi Toro, 4To6bl N0380NUTHL Npasunam, AencTayolmM B pamkax o6bekta advanced_face, nonyunts
pAoctyn k atpubytam aTx 06bekToB. [ins ucnons3osaHus AaHHo MUK TpebyeTtca Tonbko, HTobbl 3T 06BLEKTHI peanuso-

BbIBanuch B BUAE OfHOrO M3 CBOUX MOATUMOB.
2 CXeMbl, Ha KOTOpbIe BbiLLE AaHbl CCbINKK, MOXXHO HANTN B CneayloLnX cTaHaapTax komnnekca MCO 10303:

geometry_schema — NCO 10303-42;
topology_schema — NCO 10303-42;
representation_schema — NCO 10303-43;
measure_schema — MCO 10303-41.

4.1 OCHOBHbIE MOHATNA U AOoNYLUEHUA

I'Iop.pasymeBaeTc;l, YTO HEe3aBUCHMMOM peanusaumm B cxemax npuknagHbiX NPOTOKOMOB, B KOTOPbIX

ncnonbayetca AaHHas MUK, nognexar cneayiowne 06bekTbI:
advanced_face;
axis2_placement_2d;
axis2_placement_3d;
bezier_curve;
bezier_surface;
b_spline_curve_with_knots;
b_spline_surface_with_knots;
cartesian_point;
circle;
conical_surface;
definitional_representation;
degenerate_toroidal_surface;
cylindrical_surface;
direction;
edge_curve;
edge_loop;
ellipse;
face_bound;
face_outer_bound;
face_surface;
geometric_representation_context;
hyperbola;
line;
parabola;
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parametric_representation_context;

pcurve;

plane;

polyline;

quasi_uniform_curve;

quasi_uniform_surface;

rational_b_spline_curve;

rational_b_spline_surface;

spherical_surface;

surface_of_linear_extrusion;

surface_of_revolution;

toroidal_surface;

uniform_curve;

uniform_surface;

vector;

vertex_loop;

vertex_point.

MpurknaaHo npoTokon, cnonb3ytowmin AaHHyo MUK, nonxeH TpeGoBaTth, 4TOGLI NOAAEPXKUBANNCH BCE
BblLLEMNEPEUNCNEHHbIE OB BEKTHI.

MpuknagHow npoTokon, ucnone3ytowmii AaHHyio MUK, gorkeH TpeboBaTthb, 4TO6b 06bEKT face peanuso-
BblBancs kak o6bekT advanced_face.

4.2 OnpepeneHue o6bekta advanced_face cxemel aic_topologically_bounded_surface

O6bekT advanced_face sBnsetcsa cneuunanbHbIM TMNOM 06bekTa face_surface, KoTopbivi UMeeT gonon-
HUTENbHblE OrPaHNYEHNA C TeM, YTOObI rapaHTMPOBaTb TO, YTO FEOMETPUA NPAMO N NONHOCTLIO ONpeaeneHa.
Ob6bekT advanced_face sBnsieTca 061EKTOM BEPXHErO YPOBHSA, KOTOPbIN NCNONb3yeTca AnA (hOPMYNUPOBKN
TOYHOTO CMbICNa TOMONOMMYECKN OrPaHUYEHHON MOBEPXHOCTH, COOTBETCTBYIOWEN 0ONacTU NpUMEHeHUA
nanHon MUK,

Tpebyetcs, 4To6bl 00bekT advanced_face 6bin MONHOCTLIO OrpaHMYeH NOCPeACTBOM OGBLEKTOB
edge_loop unu vertex_loop.

Twin face_outer_bound moxeTt umeTb He 6onee oaHowm rpaHuLbl (06bekT bound) rpaxmn.

MpumMeuyaHue— [N HEKOTOPLIX TUMNOB 3aMKHYTHIX MNW HACTUYHO 3aMKHYTHIX MOBEPXHOCTEN MOXET OKa3aThes
HEBO3MOXHbIM YCTaHOBUTL EAVUHCTBEHHYIO BHELLHIOK rPaHuLly.

Tpumepsbi

1 Jlio60ii o6Bexm edge_loop Ha NNOCKOU N08ePXHOCMU MOXem UCNoNbL308ambCs Ons1 onpedesnieHuss 06b-
ekma face_outer_bound npu ycnoeuu, 4mo OH He 3aK/10YeH 8 Kakol-nu6o Apy20li 3aMkHymoli yenu Ha 2paHu.

2 OxpyxHas 3aMKHymasi nemns 80Kpya yunuHopuyeckol nosepxHocmu (06bekm cylindrical_surface) e
Moxem onpedenams o6bekmface_outer_bound, mak kak OHa He OKpYXaem 3aMKHymyo o6s1acmb M08epXHOCMU.

EXPRESS-cneuundukaumsa

*

ENTITY advanced_face
SUBTYPE OF (face_surface);
WHERE
WR1 : SIZEOF ([AIC_TOPOLOGICALLY_BOUNDED_SURFACE.ELEMENTARY_SURFACE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.B_SPLINE_SURFACE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE"*
TYPEOF(face_geometry)) = 1;

WR2 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'‘AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOFP'IN
TYPEOF(bnds.bound)) | NOT (SIZEOF (QUERY

(oe <* elp_fbnds.bound\path.edge_list |
NOT('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_CURVE'IN
TYPEOF(oe\oriented_edge.edge_element)))) = 0))) = 0;

WR3: SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |

'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP'IN
TYPEOF(bnds.bound)) |
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NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list |

NOT (SIZEOF (['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(oe.edge_element\edge_curve.edge_geometry))=1)

))=0)))=0;

WR4 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |

'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN

TYPEOF(bnds.bound)) |
NOT(SIZEOF(QUERY (oe <* elp_fbnds.bound\path.edge_list |
NOT((((AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_POINT' IN
TYPEOF(oe\edge .edge_start)) AND
(AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT' IN
TYPEOF(oe\edge.edge_start\vertex_point.vertex_geometry)))) AND
(CAIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_POINT' IN
TYPEOF(oe\edge.edge_end)) AND
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT'IN
TYPEOF(oe\edge.edge_end\vertex_point.vertex_geometry)))
) =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(face_geometry))) OR
(SIZEOF (['AIC_TOPOLOGICALLY_BOUNDED_SURFACE.LINE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CONIC',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE',
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.B_SPLINE_CURVE']*
TYPEOF(face_geometry\swept_surface.swept_curve)) =1);
WR?7 : SIZEOF(QUERY (vip_fbnds <* QUERY (bnds <* bounds |

'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_LOOP'IN

TYPEOF(bnds.bound)) |
NOT(('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_POINT' IN
TYPEOF(vlp_fbnds\face_bound.bound\vertex_loop.loop_vertex))

AND ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.CARTESIAN_POINT' IN
TYPEOF(vIp_fbnds\face_bound.bound\vertex_loop.
loop_vertex\vertex_point.vertex_geometry))

))=0;
WRS8 : SIZEOF (QUERY (bnd <* bounds |
NOT (SIZEOF(['AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP",
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.VERTEX_LOOP']*
TYPEOF(bnd.bound))=1)))=0;
WR9 : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOP' IN
TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list |
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SURFACE_CURVE'IN
TYPEOF(oe\oriented_edge.edge_element\edge_curve.edge_geometry))
AND (NOT (SIZEOF (QUERY (sc_ag <*
oe.edge_element\edge_curve.edge_geometry\
surface_curve.associated_geometry |
NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.PCURVE'IN
TYPEOF(sc_ag)))) = 0))))=0)))=0;
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WR10: ((NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.SWEPT_SURFACE'IN
TYPEOF(face_geometry))) OR
((NOT ('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE'IN
TYPEOF(face_geometry\swept_surface.swept_curve))) OR
(SIZEOF(face_geometry\swept_surface.swept_curve\polyline.points)
>=3))) AND
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY_BOUNDED_SURFACE.EDGE_LOOFP'IN

TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list |
('AIC_TOPOLOGICALLY_BOUNDED_SURFACE.POLYLINE'IN
TYPEOF(oe\oriented_edge.edge_element\edge_curve.edge_geometry))
AND (NOT (SIZEOF (oe\oriented_edge.edge_element\
edge_curve.edge_geometry\polyline.points) >= 3)}))) = 0))) = 0);
END_ENTITY;
(*

dopmanbHble yTBepXaeHns

WR1 — reomeTpua, ncnonb3yemas npu onpeaeneHnm rpaHn, AOMKXHa ObiTb orpaHn4eHHON. Tun reomeT-
pvn rpann forkeH 6biTb elementary_surface, swept_surface nnu b_spline_surface.

WR2 — reomeTpus BceX rpaHuYHbIX pebep rpaHmn AomkHa GbiTb NOAHOCTbIO ONpeaeneHa Yepes 06 bEeKTb
edge_curve.

WR3 — 11nbl NMHWIA, nCNonb3yeMbix ANA onpeaeneHna reoMmeTpumn pebep, AOMKHbI GbITb OrPaHNYEHbI
Tvnamu line, conic, polyline, surface_curve unnb_splines_curve.

WR4 — BeplLuKnHbI, CNONb3yeMbIe NP onpeaeneHnn rpaHn, AOMKHLI UMETHL TUN vertex_point creomer-
pvein, onpegeneHHon 06bekTOM cartesian_point.

WRS5 — 3anpelueHo ncnonb3oBaHne OpUEHTUPOBAHHBIX NYTEN Npu onpeaenelnn o6bvexTos edge_loop
ob6bekTa advanced_face.

WR6 — ecnureomeTtpus rpaHm umeeT Tun swept_surface, To MCronb3yembiii B ee onpeaeneHnmn 06bekT
swept_curve gomxeH 6biTb TVNA line, conig, polyline nnn b_splines_curve.

WR7 — ana nioboro obbekta vertex_loop, MCMonNb3yeMoro AnNs OrpaHU4YeHus rpaHy, OBGBbeKT
loop_vertex nomkeH umeTb TUN vertex_point, a reomeTpusa gomkHa 6biTb oNpeaeneHa nocpeacTBoM 06bekTa
cartesian_point.

WRS8 — rpaHunupbl rpasn fonkHbl 6biTb onpegeneHbl nocpeacTBoM obbekToB nnbo edge_loop, nmubo
vertex_loop.

WR9 — ecnun o6bekT surface_curve ncnonb3yeTcs kak 4acTb rpaHuLbl FpaHu, To aTpubyT o0bekTa
associated_geometry foMmKeH cCbiNaTbCcsl Ha OGBEKTLI pcurve, HO He Ha 06bekThl surface.

WR10 — ecnu 06bekT polyline ucnonbayerca nnéo ana onpeaeneHns o6bLekta swept_surface, nuéo
KaK 4acCTb rpaHuLibl FPaHn, TO OH AOMMKEH cCoaepXaTb, Mo KpavHen Mepe, TPU TOUKK.

HedopmanbHoe yTeepaeHme

IP1 — nio6ow ak3emnnsp obbekta advanced_face, KOTOpbI UMeET reOMEeTPMIO MONHON ChepryecKomn
nosepxHocTn (06bekT spherical_surface), nomkeH 6biTb orpaHnyeH NocpeacTeom o6bLekTa vertex_loop,
PacnoNOXEHHOro B TOUKe, rAe 0Cb Z CUCTEMbI KOOPAMHAT BbIXOAWT 33 NpeAenbl NOBEPXHOCTU cihepbl (TO eCTb B
Touke «CeBepHbIn Montoc» ccepsbl).

EXPRESS-cneundumkauns

*

END_SCHEMA; -- koHeL, cxembl AIC_TOPOLOGICALLY_BOUNDED_SURFACE
(*
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MpunoxexHune A
(o6na3arensHoe)

CokpalleHHoe HauMeHoBaHWe o0bekTa

CokpalleHHOe HaumeHoBaHWe 06beKTa, YCTaHOBINEHHOIO B HACTOsLLEM CTaHAaapTe, npueeaeHo B Tabnuue A.1.
TpeboBaHWA K UCNONb30BAHWUID COKPaLLEHHbIX HAMMEHOBaHUI CoAepKaTcs B METOAaX peanusaLm, ONMcaHHbIX B COOT-
BETCTBYHOLLUX CTaHAapTax komnnekca MCO 10303.

Tabnuya A.1— CokpaleHHoe HaumeHoBaHWe obbekTa

MonHoe HaumeHoBaHWe o6bekTa CokpalleHHoe HauMeHoBaHue

ADVANCED_FACE ADVFAC

MpunoxexHue B
(o6a3arensHoe)

Perncrpauma nicpopMaLMoHHOro o6bexTa

B.1 O6o03HauyeHue AOKyMeHTa

Ona ofecnedyeHnss 0AHO3HAYHOrO 0BO3HAUYEHUSI MHAOPMAaLMOHHOTO 06beKTa B OTKPLITON CUCTEME HacTosLLeMy
CTaHaapTy NPUCBOEH CNeayLNA uaeHTUdMKaTop obbekTa:

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

Cwmbicn aaHHoro 0603HaqeHus yctaHoeneH 8 UCO/MIK 8824-1 u onmncaH 8 UCO 10303-1.

B.1 UpeHTudmkauma cxemsl

[nsa obecneveHns oaHO3HaYHOro 0D03HaUEHUS B OTKPLITOW CUCTEME Cxeme aic_topologically_bounded_surface
(cm. paspgen 4) npucsoeH cneayowuin uaeHTUMUKaTOp o6bekTa:

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

Cwmbicn 3Toro 0603HaueHns yctaHosneH 8 UCO/M3IK 8824-1 n onucaH B UCO 10303-1.



roCT P UCO 10303-511—2006

Mpunoxexue C
(cnpaBouHoe)

MawnHHO-UHTEPNPETUPYEMbIE NNCTUHIN

B paHHOM NPUNOXXEHUN NPUBEAEHDBI CCHINIKM Ha CaTbl, HA KOTOPbLIX HAX0AATCA NUCTUHIN HAMMEHOBaHWI 0O HEKTOB
Ha A3blike EXPRESS u cooTBeTCTBYIOWMX COKPALLUEHHBIX HAUMEHOBAHWI, YCTaHOBNEHHbIX B HAcTosWeM ctanaapTte. Ha
3ITUXKe caTax HaxoAaTCAa NUCTUHIM BceX EXPRESS-cxeM, yCTaHOBNEHHLIX B HACTOAWEM CTaHAapTe, 6e3 KOMMeHTapueB
W APYroro NOosICHAIOWEro TekCTa. TU NMINCTUHIN AOCTYNHbI B MaLWMHHO-UHTEPNpPETUPYEMOi hopMe U MOryT ObITb NONYYeHb!
no cneaytowum agpecam URL:

CokpalleHHble HanmeHoBaHuA: hitp://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part511/

Mpn HEeBO3MOXHOCTIN JOCTYNa K 3TUM canTaM, Heo6xoanMo oBpaTUTbCA B LeHTpanbHbli cekpetapuat MCO unm
HenocpeacTBeHHO B cekpeTapuat NCO TK184/MK4 no agpecy anekTpoHHOM nouThl: scdsec@cme.nist.gov.

n punMmedvaHne — MHd)OpMaUMFl, ApeacTasneHHaa B MawWWHHO-UHTEPNPETUPOBAaHHOM BMAE HAa YKa3aHHbIX
Bbilwe URL, aBnsaeTcA CMNpaBOYHON. O6as3aTenbHbIM ABNSAETCA TEKCT HacTosALLEero cTaHpapTa.

MpunoxeHune D
(cnpaBoy4Hoe)

EXPRESS-G guarpaMmbl

EXPRESS puarpammbl, NnpeacTaBnerHble Ha pucyHkax D.1—D.8, nonyyeHbl U3 COKpaLLEHHOro NMCTUHra, Npuee-
AeHHOro B pasaene 4, c UCNonb3oBaHeM cneuundmkalmii uHTepdeiica ctaHaapta MCO 10303-11. B anarpammax ncnonb-
30BaHa rpaguyeckas Hotauns EXPRESS-G asbika EXPRESS. Onuncanne EXPRESS-G yctaHoeneHo B UCO 10303-11,
npunoxexue D.

NMpumevaHus

1 BobifpaHHble TUNbl geometric_set_select, trimming_select n vector_or_direction umnopTupyoTca B pacluMpeHHbii
nucTur MUK B cooTBETCTBUM C NpaBunamm HesBHbIX MHTepdeicos no MCO 10303-11. B HacTosiLem cTaHaapTe aApyrue
06beKTbI He CChINAKTCA Ha 3TU BbIGPaHHbIE TUMbI.

2 Tlpaeuna, kacatoLwmecs obbekta advanced_face, ucknioyarot peannsaLmio HEKOTOPbLIX 0GbEKTOB, KOTOPblEe MMe-
10T HEABHbIE MHTepdenChl N NO3TOMY NoKa3aHbl Ha AnarpaMmmax. TN 06bEKTLI OTMEYEHbI Ha Anarpammax 3HaKOM «+».
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context context
type identifier
representation o-ame representation
—context context
of items
items
S[1:7]
4.4
representation definitional _
item representation

name (L
parametric_

geometric C
representation representation
context _context
coordinate
space_dimension
topological_ geometric_
representation representation
_item _item
| .

1 - I | vector or |

2,1 3,2 | | direction :

face placement R .
4,1

face_i)ound

23
vertex

2,4
edge

£l

curve

3,1
surface

2,7
edge curve

2,8
face_surface

29
vertex_point

@]
direction 1,1 (3,4)
direction_
ratios L[2:3]
——C point [ 12(2.3)
cartesian_ 1,3 (3.4,6,7)
int
pomn 1,4 (6,7)
coordinates
L[1:3]
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I |
advanced_ ! : reversible !
face ! I topology |
___________ I
face geometry face_ O 28(1)
surface 5 Fr———2=————5
- same_sense | reversible_ !
' |
! |

|
| .
. ) : topology_item
i orientation
3,4 1 O oriented_  |orientation 1 ________ _
surface face *

boundsS[l:?]l

face_outer o—| face bound o
_bound _ orientation C

(J) bound orientation

2,5(1) o loop

1]
o) edge list | oriented | orientation
path ge_ _
vertex_ L[1:?7] edge O
loop C
. 26 (1) edge
loop_vertex edge element
2,3 (1) loop
o)
edge start
vertex e o —l -
O edge
edge end >
®
vertex_ C
point %M 2,4 (1) edge_ ~{27(1) )
curve
vertex geomety
same edge_
1,2 sense geometry
point

42 curve |
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1

T ; i
! : geometric |
I J set_select !
- -
]
3,1 (1) d surface pp 3,4 (2,8)

1,2
point

swept_
42 curve 5,1
@‘7 swept_ elementary
surface surface

12

4.5 vector

J

surface of
linear_extrusion

extrusion axis

4

)

bounded_
surface

surface_of _
revolution 1,3
Taxis. placement cartesian_
position pornt
axisl_ ,_T_tar;ﬁl;ng:__]
(DER) Placement P— Pl select |
: z I |
|
I ' 3,54
. ___axis >
ref_direction axiss_
—_— ] L placement_3d .
axis2_

p L[3:3] (DER)

3,3(4.5)

placement_2d

i
I
I
ref direction I

p L[2:2] (DER)
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(L— curve

| bounded_curve |

1

—

R . 1,3
polyline 6,1 b_spline_curve 8,1 line pnt, cartesian_
surface_curve point

points L 8,2 composite_curve ) ldir

LIST[2:?]
- vector 4,5(3)

1,3
cartesian_
point

4,3(8)

l magnitude

1,1 direction

curve ol
reference P
toi(,ul”\/e baSiS_
o} purface © position rr:u:l;Z_ I)l_a_c;n_lgn_t_:
.. conic —Q! =
definitional | ( 3.4 surface ) [ S !
representation .
3,3 axis2_

placement_3d

3,5 axis2_
placement 2d

Q é @
radius semi_axis1 semi_axis2 ‘ semi_axis semi_imag_
focal_dist L4 axis
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elementary
surface

position

placement_3d

3,3
axis2

1
) (@]

plane conical_ spherical_ cylindrical_ toroidal

surface surface surface surface
. . . . i minor
semi_angle radius radius radius ~ M&JOr =
radius radius

C
degenerate_
toroidal
select outer -
- surface

PucyHok D.5 — aic_topologically_bounded_surface — EXPRESS-G guarpamma 513 8

14



rOCT P NCO 10303-511—2006

(DER)
upper_index |mmm————————
|
onﬁc.ontroli curve form!  b_spline_ I I
o points(u) —— curve_ | |
closed_curve ! form | |
o — b L
b_spline_curve
© self intersect 1.3 cartesian
b4 —
o degree control_ point
points_
list L[2:7]
weights 1,4 cartesian_
dataL[2:?] - (DER) point
o— rat101.ml_ control_points A[O:u]
b_spline_
O————] curve
(DER)
weights L[0:u] 1
knot l l l l
multiplicities
L[2:7] b_spline_ uniform_ quasi_ bezier _
O———— curve_ curve uniform_ curve
with_knots curve
upper_index_ knots knot_spec
on_knots L[2:7]
o) b
: knot_type—LI
________ [
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C 1,4 cartesian_point >
7,1(3)

<1,3 cartesian _poinD control_points
A[0:u_upper| OF

control_points_list A[0:v_upper] (DER)
u_closed L[2:?] OF L[2:7] r__:____j_l
v_closed I b_spline_ | !
OTF Tntersect | ——Q surface_ i I
sell_intersect b_spline_surface surface_form!  form !
(DER)uw wppey -~ — T L_______ AU
o —_0
o— | u_degree
(DER) v_uppet J v_degree
weights data

L[2:?]OF L[2:?]| rational_
o—— -

b_spline_
o— surface
(DER) weights
A[0:u_upper] OF
A[0:v_upper]
1
l u_knots l l l
knot_u_upper L[2:7]
(DER) b_splne_ |——© uniform quasi_ bezier_
surface_ T_knWo surface_ uniform_ surface
o——  with_knots | L[2:7] surface
knot v_upper
DER T
( ) V_mllle;pl:]c es knot_spec
u_multiplicities '[_k_n:)t_ ;;p;_ﬂ
L[2:7] 1!
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composite_*

composite *
curve curve_on_surface (DER)

{ 3,4 surface )

. self_ segment
Iintersect L[1:7]
founded_
item
|

composite_ * transition

curve_segment

same_sense
- parent _curve

( 4,2 curve )

basis_surface
S[0:2]

curve 3d
4,2 curve =

(DER)
O basis_surface
surface_ &
curve

associated
geometry
L[1:2]
T~~~ " ———71

| 1 peurve_or_ :

| : surface |

L

master
\ representation
r O

preferred '

I I
I I
I surface curve |
| . —
I I

I
I
. I
representation :

r
I
|
|
|
|
|
|
|
|
I
'.
[

MpumevyaHune — 3HaKOM «*» OTMeuYeHbl OObEKThI, UCKMIOYEHHbIE B COOTBETCTBUN C npasunom 06 obbekTe

advanced_face.
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MpunoxexHue E
(cnpaBouHoe)

CBefeHNA O COOTBETCTBMM HaLMOHaNbHLIX cTaHAapTOB Poccuiickon Pepepaumnmn

Tabnuya E.A

CCbUIOYHbLIM MeXAYHAPOAHbLIM CTaHAapTaMm

O603Ha4YeHne CChiSIOYHOTo
MexXayHapoaHoro ctaHaapTa

O603Ha4eHne N HaUMEHOBaHUE COOTBETCTBYIOLIErO HaLUMOHaNLHOMo cTaHaapTa

NCO/M3IK 8824-1:1998

FOCT P UCO/M3K 8824-1—2001 WNHdopmaumoHHasa TexHonoms. AGcTpakTHas
CUHTaKcudeckas Hotauus sepcum oauH (ACH.1). Yacte 1. Cneuudmkaumnsa 0CHOBHOM
HOTauumn

NCO 10303-1:1994

FOCT P UCO 10303-1—99 CuctemMbl aBTOMaTU3aLUMWU NPOU3BOACTBA U UX UHTE-
rpaums. MpenactaBneHne AaHHbIX 06 M3penuu n obMeH 3TUMKM AaHHbIMKU. YacTb 1.
O6Lwwme npeacTasneHUs n ocHoBomnonaraLme NPUHLUMNLI

NCO 10303-11:1994

MOCT P NCO 10303-11—2000 Cuctembl aBTOMaTM3aLMKM NPOM3BOACTBA U UX
nHTerpauus. MpeacrasnexHne AaHHbIX 06 nspenum n obmeH aTUMK AaHHBIMKU. YacTb 11.
MeToabl onucaHusA. CnpasoqHoe pykoBoACTEO NO A3biky EXPRESS

NCO 10303-41:1994

FOCT P NCO 10303-41—99 Cuctembl aBTOMaTM3auMuM MpPOM3BOACTBA M UX
uHTerpauus. NpeacrasneHune paHHbIX 06 nsnenum n o6MeH 3TUMKN AaHHbIMK. YacTb 41.
NHTerpuposaHHble 0606wWeHHbIe pecypcbl. OCHOBbLI ONMUCAHUA U NOAAEPKKN U3AENUIA

NCO 10303-42:1994

*

NCO 10303-43:1994

FOCT P NCO 10303-43—2002 Cuctembl aBTOMaTM3aLMM NPOM3BOACTBA M UX
uHTerpauus. NpeacrasneHue gaHHbIX 06 3pennm n 06MeH 3TUMKN AaHHbIMK. YacTb 43.
NHTerpuposaHHble 0606LeHHbIe pecypchl. CTPYKTYpbl NpeACTaBNeHui

NCO 10303-202:1996

*

* COOTBETCTBYIOLLMIA HaLMOHaNbHbIA CTaHAapT OTCYTCTBYET. [10 ero yTBepXAeHNs pekoMeHayeTca UCoNb3oBaTh
nepesop Ha PYCCKU A3bIK AGHHOrO MeXayHapoaHoro ctaHaapta. [NepesoA AaHHOTO MEeXAyHapoAHOro cTaHaapTa
HaxoauTca B GeaepanbHOM MHAOPMAaLIMOHHOM (HOHAE TEXHUYECKUX PEFNAMEHTOB M CTaHAapPTOB.
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FOCT P UCO 10303-511—2006

YK 656.072:681.3:006.354 OKC 25.040.40 na7 OKCTY 4002

KnioueBble cnoBa: aBTOMAaTn3aums, cpeacrtea aBTOMaTn3auumn, NpuKkNaaHble aBTOMaTtU3npoOBaHHbIE CUCTEMB!,
NpoMbILLNEHHbIE U3nenua, AaHHbIe, NpeacTaBneHne AaHHbIX, 06MeH AaHHbIMK, npuknagHble nHTepnpeTupye-
Mbl€ KOHCTPYKLUN, TONONOIMNYECKN OrpaHn4eHHbIe NOBEPXHOCTU, NPOCTPAHCTBEHHAA reoMeTpna
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