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BBenenue. KitoueBpiM daxTtopom mocTrkeHUs d(PPEKTHUBHOCTH B MPOMBIIIIEHHOM ITPOH3BOI-
cTBe sABIsgeTCs POPMUPOBAHUE €AMHON MHPOPMAIMOHHON Cpefbl Ha OCHOBE B3aUMOACHUCTBUS CUCTEM
CAD/CAE/CAPP/CAM niist obecrnieueHusi CKBO3HOW aBTOMATHU3AIMK MTPOM3BOACTBEHHOTO IIpoliecca
Y COITPOBOXCHUS TOCIIEAYOIUX ATAIOB )KM3HEHHOT O IMKJIa uafenus [1, 2]. B peanmsanun sToro B3au-
MOZCUCTBUSI 0COOYI0 aKTyaJbHOCTh MMEET MpoOJieMa aBTOMATH3AIMU TEXHOJOTWYECKOH MOATOTOBKH
nponsBoAcTBa. OgHa M3 BKHEHIINX 3aJlad €€ pelIeHus — pa3paboTKka METOJOB ONMHUCAHUS KOHCTPYK-
TOPCKO-TeXHOIOTHYecKux 37eMeHTOB (KT3), COBOKYMHOCTBHIO KOTOPHIX MOXKET OBITh Ipe/CTaBJICHA
MOBEPXHOCTh TEXHUYECKOI'0 00BEKTa IIPU pa3paboTKe TEXHOJOTUH ero n3roTosienus [3—7]. B mpouec-
ce popmanmmzanuu KTD Hanbonee 00HEKTHBHBIM U CTAOMIIBHBIM (PAKTOPOM SIBIISICTCSI TEOMETPUUICCKASI
(hopma noBepxHOCTH, XapakTepusyromas KTD nHe3aBucuMo ot (pyHKIIMOHATHFHOTO HA3HAYCHH S, TEXHO-
JJOTNYECKUX BOSMO)KHOCTCﬁ, IMPON3BOACTBCHHLIX TpaﬂHHHﬁ, HOBLIX MHXXCHCPHBIX MOAXOA0B U T. II. Ilo-
crpoenue monenu KT, ocHOBaHHOW HA OMMMCAHUH T€OMETPUUSCKON KOH(MUTYpAITUN, OCYIIEeCTBISICTCS
MyTeM JEKOMIIO3UIMHU TI100abHOI MOBEPXHOCTH AeTalie U aHan3a OCOOCHHOCTEH ee CTPOeHHS Ha
YPOBHE OTCEKOB MOBEPXHOCTH [7]. B cBsA3M ¢ 3TUM B AaHHOU cTaThe Ha MPUMEpE JAeTallell THUIIA «Tena
BpAIIEHU» PACCMATPUBAIOTCS BOMPOCHI IEKOMITO3UIIHH TTI00aT-HON MIOBEPXHOCTH JeTaleld Ha COCTaB-
JSIOIIUE OTCEKHM MOBEPXHOCTH M CHHTE3a reoMeTprueckoil cTpykTypsl KT, 3a1laHHBIX MHOKECTBOM
OTCEKOB TTOBEPXHOCTH. B acmekTe Takoro mpeacraBieHus KTD mzmaraeTcs moaxom K UX CHCTEMaTH-
3aIi¥, HaIPaBJICHHOM Ha aBTOMATH3AIIUIO MPOIEAYp TOCTPOCHUS 0a3 TAaHHBIX M CO3/IaHHe MIa0JIOHOB
OMHUCAaHUS TeOMETPUYECKOM CTPYKTYpsl KTD.

OcHoBHbBIE MOJI0OKeHHs JekoMno3unun nopepxuoctu KTD Ha ypoBHe oTcekoB. B [7] moka3ana
HE0OXOIMMOCTh TPE/ICTABICHUS MTOBEPXHOCTH (PU3MUECKOTO Tella MHOKECTBOM €€ OTCEKOB, KaKIIbIi
13 KOTOPBIX ABJISIETCSI yHACTKOM MTOBEPXHOCTH OJJHOTO BHJIA (IIJIOCKOM, IUIMHPUUECKOH, KOHMYECKO,
c(hepruUecKoii, TOPOBOU U JIp.), OTMEICHHBIM OT IOBEPXHOCTH APYTOro BHIA TPAHUIHOW JTMHUCH FITH
[JIaBHOMNEPEXOASIIUM B TIOBEPXHOCTH APYroro Buaa. [Ipn Takom paccMOTpPEHHUU OIWH MU HECKOJIBKO
OTCEKOB COCTABJISIOT (PparMeHT MOBEPXHOCTH, TOJ KOTOPbIM MoxeT nmonumathesi KT neranu (ppar-
MEHT, IIpeJHA3HAYEHHBIN 1151 BBIIIOJIHEHUS ONPENEICHHON KOHCTPYKTOPCKOM, TEXHOIOIHYECKON WU
WHON (YHKUMHU ¥ M3TOTOBJICHHBINA MOCPEACTBOM OJHOTO WIJIM HECKOJIBKUX TEXHOJOTMYECKUX MapuIpy-
TOB, chopMUpOBaHHBIX M3 Habopa mepexonoB). Toraa reomeTpuyeckas koHpurypanus KTD Ha ypoBHe
OTCEKOB MOXET OBITH MpeACTaBlIcHA B BUE 7]

M =(S,05,0p), (1)

rae S — MHOXKECTBO OTCEKOB MOBEPXHOCTHU, g — MHOKECTBO B3aMMHBIX OTHOILCHUH MEXKY OTCEKAMHU,
Qp — MHOXKeECTBO cBOMcTB KTD.
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KomnionenTa S BkiitouaeT B ce0s HaOOp mapamMeTpoB, XapaKTepU3YHOIUX OCOOEHHOCTH IeOMEeTpPH-
YECKOIr'0 CTPOSHUS KaXKJO0r0 U3 OTCEKOB MOBEPXHOCTH paccMarpuBaeMoro oobekTa. OHU MOTYT OBITh
MIOJTY YCHBI, HAIPUMED B pe3yJIbTaTe YTCHUS JaHHBIX U3 (DOPMATOB XpaHEHHS T€OMETPUUECKOM HHDOP-
Manuu STEP, IGES u T.. Ha ocHOBe aHanm3a mapaMeTpoB OTCEKOB YCTAHABIMBAIOTCS UX B3aHMMHEIC
OTHOIICHUsI, (POPMUPYIOIIHE TEOMETPHIECKYO cTpyKTypy KTD:

Oy ={0;, P,Rg, W 1}, Q)

rae O; — MOpAJOK CONMPSKEHNUS, P — B3aMMHO€E PAaCIoJIOKEHUE, R ¢ — OTHOCUTENBHBIE pa3Mepsl, W — 3Ha-
YUMOCTH (BeC), / — HHBAPHAHTHOCTH OTCEKOB.

Js mporpamMmHO# peanm3anuu onucanust KTO ¢ TOMOIIBI0 OTCEKOB MOBEPXHOCTH COCTABISAIOTCS
TaOJINIIBI OCHOBHBIX TEPMHHOB C MX IH(POBBIM KOAMpPOBaHHWEM. B HHUX MpHCcBamBaoTCs ONpe/eseH-
HbIC MH/ICKCHI BUAAM, THIIAM OTCEKOB, B3aHMHOMY PACIOIOKEHHIO 1 Jp. MHpopMaus KogupoBOTHBIX
TabJINI] UCTIONB3YETCS MPH CTPYKTYPHOM omucaHuu noBepxHocTu KT, obmuil anropuT™ KOTOpPOro
BKJIFOUAET B ceOs ClIeyIOoIIe OCHOBHBIC 1m1aru (puc. 1) [7]:

wae 1. Cocmagnenue madbauy ucxooHvlx oannvix. ONpenensoTcs BUbl 0TCeKoB (puc. 1, 6), dop-
MUPYIOTCSl Ta0IUIBI B3AaUMHOTO PACHOIOKEHHS OTCEKOB (Tabi. 1) u ux cmexxHoctH (Tabim. 2). Tabmu-
bl UMEIOT BUJ, aHAJIOTHYHBII BEPXHETPEYTOJILHONW MaTpHIE ¢ HyJeBOl quaronaisio. Homepa ctpok
U cTONONOB Tab. 1, 2 COOTBETCTBYIOT HOMEPAaM OTCEKOB MOBEPXHOCTH. B sueiikax Tabi. 2 Ha mepece-
YEHHUU COOTBETCTBYIOLIMX CTPOK M CTOJIOIOB 3aMUCHIBACTCS CAMHHIA, €CIIN JaHHbBIC OTCEKH SBIISIIOTCS
CMEKHBIMH, B IPOTUBHOM CJIy4ae BBICTABJISCTCS HYJIb;

wae 2. Popmuposanue npoussoonsvix madauy. OUpeaeastoTcs] TUIIBI OTCEKOB, YIOPSII0YUBACTCS UX
HyMepalus B COOTBETCTBUHU CO CMEKHOCTBIO (pHC. 1, 6), @ TaKKe MepecTpanBalOTCs BCE paHee MOCTPO-
EHHBbIe TaOJMIIBl B COOTBETCTBUU C HOBOW HyMmepamued. Hampumep, Tabdn. 2 mocie mpeodpa3oBaHUiA
MpuMeT B Ta0. 3;

wae 3. Onucanue napamempos ¢ HeuemKuMy 3Ha4eHusMY. AHAIN3UPYIOTCs OTHOCUTEIbHBIC Pa3-
MEpbI, yCTaHaBIMBAIOTCA 3HAUUMOCTb, MHBAPUAHTHOCTb, HA3HAUCHHE OTCEKOB U Ap. BrinmonHenue nas-
HOU MPOLEAYPHI 00YCIOBIEHO HEOOXOIUMOCTBIO YBA3KK CTPYKTYPHO-TEOMETPUYECKOTO OTTUCAHUS TI0-
BEPXHOCTH PAaCcCMaTpPUBAEMOr0 OOBEKTa WM ero (parMeHTa ¢ BO3MOKHBIMU BapUaHTAMH €€ TEXHO-
JIOTUYECKOTO HCIIOJIHEHHUS, a TaKXKe C TPAJAUIHOHHO CIOKMBIIUMHUCS MOAXOJAMHU B aCCOIMHUPOBAHNH,
HauMeHOBaHUHU U kiaccudukanuu KT, nerasneil MaliMH 1 MEXaHU3MOB.

2P /4 ozl

Puc. 1. [IpeacraBieHue B BUJe OTCEKOB MOBEPXHOCTH CTYTNEHH ¢ (packoii: @ — Mozienb AeTanu; 6 — ucxoaHast (IpOu3BOIbHAs)
HOCJIEZ0BATEIBHOCTh OTCEKOB; 6 — HOCICA0BATEIBHOCTh OTCEKOB B COOTBETCTBHU C MX CMEXHOCTBIO; /—4 — HOMEpa OTCEKOB

a

Ta6nuna 1. B3aumuoe Tab6nuna 2. CMe:KHOCTH Ta6numna 3. IlepecTpoennas
pacnojiokeHne 0TCEKOB OTCEKOB TaGJIMIa CMEKHOCTH OTCEKOB

1 2 3 4 1 2 3 4 1 2 3 4

1 0 3 3 1 1 0 0 1 1 1 0 1 0 0
2 0 0 3 3 2 0 0 1 0 2 0 0 1 0
3 0 0 0 3 3 0 0 0 0 3 0 0 0 1
4 0 0 0 0 4 0 0 0 0 4 0 0 0 0

B pe3ynbrate neKOMIO3ULINMU OBEPXHOCTH, NPH BBIIOJIHEHUN KOTOPOH 3JI€MEHTapHbIMH (0a30BBIMK)
KOHCTPYKTaMHU SIBJISIIOTCS OTCEKH MOBEPXHOCTH, GpopMupyeTcs nHpopManus, NO3BOJISIIONIAs ONUCATh
CTPYKTYPHO-T€OMETPUUYECKYIO0 KOHQUTYPALUIO KaK JAUCKPETHBIX (ParMEHTOB TEXHHUYECKOTO OOBEKTa,
TaK M €ro MOBEPXHOCTH B LEJIOM (pHC. 2). DTO TO3BOJISIET BapbUPOBATh INTyOWHON JUCKPETHOTO Mpe-
CTaBJICHUS JJIs1 00ecreueH ] KOPPEKTHOTO TOJIKOBAHUS TOHSTUSL «KOHCTPYKTHBHO-TEXHOJIOTHUESCKHH
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Puc. 2. Ilpumep BapuanToB npexactasienus KTD: a — pparment nosepxnoctu kak KTD wactu neranmy;
6 — MOBEPXHOCTH LIEJIOCTHOM neTanu kak onuH KTD; 6 — pparMeHT noBepxHOCTH Kak MHOXecTBO KTD

a 6

AJIEMEHT» B PA3JIMYHBIX TPAKTHUECKUX CUTYAIUSIX. AHAIN3 IPUMEHSIEMBIX B TEOPUHU U TIPAKTUKE KJIac-
cudukanuii [3, 4, 8, 9], TEXHOJIOTUI U3TOTOBIECHUS PA3JIMYHOTO POAA U3JCIIHIA, a TAK)KE MPUKIIAHBIX
oubnrorek TumoBbix eMeHToB cucteM CAD, CAPP nokaszai, yto KTD TpakTyroTcs BecbMa HEOTHO-
3HaYHO B 3aBHCHMOCTH OT MPOM3BOJICTBEHHBIX YCJIOBHH, IleJieil MPOEKTHUPOBAHMUs, ONBITA ClELHAIIU-
CTOB U Jip. B psine cnydaeB ¢parMeHT MOBEPXHOCTH HEM3MEHHOW MPOCTPAHCTBEHHON (OpMBI MOXKET
BBICTYIIaTh B KadecTtBe KTD metanu (puc. 2, a), COOCTBEHHO camMoi (IIEIOCTHOM) AeTanbio (puc. 2, 6),
a TaKKe MPEACTABIATLCS MHOXKECTBOM oTaeibHBIX KT (puc. 2, 6), Hanpumep tope, dacka u ap. [Tpu
9TOM TEXHOJIOTHMH U3TOTOBJICHHS 3TOTO (parMeHTa B 3aBHCHMOCTH OT PA3JIMYHBIX BapHaHTOB MHTEP-
nperanuu KTD MoryT npuHIMNHUanbHo oTaudarbes. [I[puBeaeHHbBIN TpUMep AeMOHCTPUPYET HEO0OXO-
JTMMOCTH pa3padOTKH MHCTPYMEHTOB YIIpaBJCHHS II1yONHON JUCKPETHOIO IPEICTaBICHUS B IIpOIecce
aproMaTtuzanuu onucanus KTD.

Juist ynpaBnenust riyOuHON nuckpeTHoro npeacrasieHust KTD TpeOyeTcsi pazpaboTka MPUHIIUIIOB
cucremarmzanuu KTD paznuvHOro ypoBHsI AMCKpETHU3AlUH, YIO0OHOH (opMbl 3amucu HHPOPMALNH
I co3manus madioHoB onucanus KT, a takxke anropuTmoB cuHTe3a KTD Ha OCHOBE 3a7aHHOTO
MHOKECTBA OTCEKOB MOBEPXHOCTH M YPOBHS JHCKPETHOTO MpeAcTaBieHus. Pemenne 3Tux 3amad mo-
3BOJIUT TPEOIONIETH CIOKHOCTH, 00YCIOBICHHBIE HEOAHO3HAYHOCTHIO B omnpeneneHnn KTD, kotopeie
BO3HHKAIOT B TIPOIlECCe aBTOMAaTH3AIUU Tpoueayp BbiaeneHus KTD Ha rmoOanbHOW MOBEPXHOCTH
JeTajeil, TeHepaluy Ia0JIOHOB CTPYKTYPHO-TEOMETPUUYECKOr0 U TeXHoJorndeckoro onucanus KTO,
XpaHeHHUs U morcka nHpopmanuu o KTO.

Cucremarmzanus KTD Ha ocHOBe CTPYKTYPHOr0 ONMCAHHA OTCEKOB MOBEPXHOCTH. B acriekte koH-
CTPYKTOPCKO-TEXHOJIOTHUECKOTO OMHCAHMsI TII00aJIbHYIO MMOBEPXHOCTh JIETATd MOKHO PaccCMaTpHBaTh
KaK HepapXHuecKyIo CTPYyKTypy, IOCTPOCHHYIO HA OCHOBE aHalln3a reOMETPUIeCKOi (POpMBbI, B3aMMO-
MTOJIOKEHHS U APYTUX CBOMCTB M oTHOmEeHUN auckpeTHbix KTO [4, 5, 8—11]. Ilpu mocTpoenun 3Toit
CTPYKTYPBI MO’KHO BBIACIHUTH poguTenbekue u gqodepure KT [5]. B manpHelmeM paccMaTpruBarOTCS
6azoBble, ocHOBHOH (opmbl KTD, koTopsie He copepxkart gouepaue KTO.

Just cucremarmzanmu KTD pa3audHOro YpoBHS AUCKPETHOTO MPEACTABICHUS 1eIecO00pa3Ho MpH-
HSTH B KQUECTBE OCHOBHOTO MHBapuaHTa onucanus KTO konnuecTBo orpannduBaronux orcekos. 1o qan-
Homy npu3Haky KT M0oXHO pacnipenenuts Ha 7 ypoBHei (Tad:. 4). KTD 1-ro ypoBHS orpaHUYHBaIOT-
Csl OTHUM OTCEKOM MOBEPXHOCTH (HanpuMmep, chepa, Top). CriemyeT 3aMeTUTh, YTO OJUH OTCEK ITOBEPX-
HOCTH, HallpuMep LHUJINHIPUYECKHUI, He BCer/a MO3BOJISET 3aJlaBaTh FeOMETPUYECKHe Tena, T. €. To-
BEPXHOCTH, OIPaHUYMBAIOIINE HEKOTOPHIM 00beM mpocTpaHcTBa. [laHHOE TOI0KEHHE CIPABEITHBO
W Ul TIOBEPXHOCTEH, MOydaeMbIX B pe3yJbTaTe MHOTHX BapHaHTOB IepecedeHrsi 0TcekoB. OqHaKo
TaKhe OTCEKH W BapHaHTHI NIEPECeUeHHI TIOBEPXHOCTEH MOT'YT CIYXKUTh IS OMUCAHUS CKBO3HBIX M TITy-
XUX OTBEPCTHM, a TaK)Ke 3aJlaBaTh COCTABHYIO YacTh Telld, COOTBETCTBYIOMEro Qgusndeckomy KTD.
B aroii cBs3u nas ctpykrypHoro onucanus KTD nenecooOpa3Ho BBECTH HMOHSTHS 3aMKHYTOTO, ya-
CTHYHO 3aMKHYTOTO M HE3aMKHYTOro ayeMeHTa. [Ipu 3TOM 4acTMYHO 3aMKHYTBIH M HE3aMKHYTBIH
AJIEMEHTBI MOT'YT OBITh MPEOOPA30BAHBI B 3aMKHYTBIN AJIEMEHT HOCPEACTBOM J100aBJICHUS OJHOTO MIIH
HECKOJIBKMX OTCEKOB (HaIpuMep, MI0CKOCTH) JAJIsl TIOJIHOTO OTPaHUYECHHUSI TPOCTPAHCTBEHHOTO 00beMa.
[onsTue 3amkuyTocTi KTO mo3BossieT 0OTHECTH K neMeHTaM 1-ro ypoBHS IUIOCKHM, KOHUYECKHUH, 11~
JUHJPUYECKHUI U JTI00bIe APYTHE OTCEKH MTOBEPXHOCTH, YTO 00ECIIeUYNBaeT YHHBEPCAIBHOCTH TIOCTPO-
exnst uepapxuu KTD. DiaeMeHTsI 2-TO ¥ TIOCISAYIONTNX YPOBHEH MPEACTABISIIOT COO0ONH KOMOWHAITHH
anemMeHTOB 1-ro ypoBHA. Tak, KT3 2-ro ypoBHS OrpaHUYHBArOTCS ABYMS OTCEKaMU (HarmpumMep, orycdepa
OTpaHUYMBAETCS CPEPUUSCKUM U TUIOCKHM oTcekaMu). KTD 3-ro u mocieayrommux ypoBHe# mpeacTaB-
nset coboit kombuHanuu KTD 1-ro, 2-ro 1 mocienyomux ypoBHe.
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Ta6numna 4. Ilpumeps! nepapxudeckoro pacnpeaeienuss KT nmo koamdecTBy OrpaHMmInBAIONINX
OTCEKOB MOBEPXHOCTH

KOHCprKTOpCKO—TCXHOHOFI/I‘{CCKI/IC DJIEMEHTHI
1-it ypoBenb 2-if ypoBeHb 3-it ypoBeHb
3aMKHYThIN He3amMkHYTbIH 3aMKHYThIH YacTUyHO 3aMKHYTHII 3aMKHYThIH HezaMkHyTBI]

OnemeHTs! 1, 2 1 3-r0 ypoBHEH MO3BOJISIOT CTPYKTYPHO ONHUCHIBAThH 0a30BbIC TE€OMETPUUCCKHUE Tela,
KOTOpbIE HA MPAKTHKE MOTYT NPEACTABIATE COO0M OTHOCHTEIBHO MPOCTHIC LETbHbBIC IETATH H OTBEP-
ctusi. [IoaToMy OHM MOTYT OBITH MPUHSATHL B KAUECTBE OCHOBHBIX DJIEMEHTOB JJISI CHHTE3a CTPYKTYP;
onuceiBarounx 6onee cinoxkubie KTO. [ns anroputmuzanuu onucanus KTD orcekam 1-ro ypoBHS
MPUCBANBAIOTCSA MHAEKCH (HOMepa) Ha 3Tare 100aBJIeHNs UX B 3aJJaHHBIM JMHAMUYECKH PacIIupsAeMbIii
criiicok. [Ipu hopmMupoBaHUM MOCIEYIOMNX YPOBHEH 3HAUCHHS HHJIEKCOB OTCEKOB coxpaHsitorcs. [lo-
CTPOEHHE TAaKOW HepapXxuu 00ecreunBaeT BO3MOXKHOCTD CO31aHus LU(POBBIX MAOIOHOB CTPYKTYPHO-
reomeTtpudeckoro onucanuss KT3. Coznanue knaccoB KTO 2-ro ypoBHs, HHBapUaHTHON YacCThIO KOTO-
PBIX B OCHOBHOM SIBJISIETCSl B3aHMHOE PACIIOJIOKEHUE OTCEKOB IMOBEPXHOCTEH (HalpuMep, COOCHOCTB,
napajielbHOCTh, IIEPECCUCHNE, CKPEIIMBAHNE OCEH Map OTCEKOB), OCYLIECTBIACTCS (GOpPMUPOBAHUEM
nap OTCEKOB ¢ MOMOLIBIO IPAMOTo mepedopa (Ka’kJI0ro ¢ KakapiM) HHIIEKCOB crucka KTO (BugoB oT-
CEeKOB TIoBepxHocTeid) 1-ro yposus. Takum o0paszom, kinaccel KT 2-ro ypoBHS OyayT ONUCHIBATHCS Ta-
OyM1aMu, COOTBETCTBYIOIIMMHY BEPXHETPEYTOJIbHBIM KBaJIpaTHBIM MaTpHIIAM, HOMEpa CTPOK U CTOJO-
[IOB KOTOPBIX COOTBETCTBYIOT HHJIEKCAM OTCEKOB TIOBEPXHOCTEH 1-r0 ypoBHS (Tabum. 5). JlanHble TabIu-
bl 3aMOJHAIOTCS 3HAYCHUSMU, YKa3bIBAIOIUMH KOJ B3aHMHOIO PACIIOJIOKEHUSI OTCEKOB, BXOASIINX
B coctaB KTD.

B cocraB cozmaBaeMbIX KIaccoB BXOAAT I'PyIIIBI, KOTOpbIe noapasaensaor KTO nmo npusHaky 3am-
KHyTOCTH. OHM MOTYT MOAPA3ACISATHCS HAa HOATPYIIIBI B 3aBUCUMOCTH OT 0COOEHHOCTEH reoMeTpuye-
CKOW KOH(UTYpaluy MOBEPXHOCTU (HAIpUMEP; OT COOTHOLICHUS Pa3MEPOB OTCEKOB, COCTABIISIOIIUX
napy, OT HaJU4Ms ¥ PACIOIOKEHHUSI OCOOBIX TOUEK MOBEpXHOCTH U 1p.). [lo mpu3Hakam rpymnm u noj-
TpyNI OKOHYATENbHO (OPMHUPYETCs MPEACTaBICHHE O reomeTpuyeckoi gopme moBepxuoctu KTD.
I'pynmer u noarpynmnsl KTD 3-ro ypoBHS cO3Jat0TCs TyTEM MOCJIEAOBATENBHOTO 100aBIEHUS B KaX-
JIyI0 TPYTITY B MOAT Py 2-To ypoBHS uHAEKcoB KTD 1-r0 ypoBHSL.

YcnoBueM MOoCTpOEHUS KIACCOB SIBISETCS BO3MOKHOCTh MATEMaTHYECKOT O 3aJaHH s B3aHMHOTO T10-
JIO)KEHHUSI OTCEKOB TaKUM 00pa30M, YTOOBI MOBEPXHOCTh HE MMeJa pa3pblBOB. Toraa ass Kaxaoro u3
BapUAaHTOB B3aUMOJICHCTBHS OTCEKOB Ha JIIOOOM YPOBHE MOJKHO COCTaBHTH TaOJHUIy, OIHOBPEMEHHO
OIMCHIBAIOLIYI0 CMEKHOCTh M B3aUMHOE pacrosokeHue orcekoB. Mckmtouenne cocrasisitor KTO 1-ro
YPOBHsI, KOTOpPbIe OMHCHIBAIOTCS TOIBKO OJJHUM OTCEKOM, BCIEJICTBUE HTOT'O CMEXHOCTh U B3aUMHOE
pacroyioKeHre ¢ IPYTuMHU OTCEeKaMU IS HUX He paccMaTpuBatoTcs. B Tabm. 5 nis pa3nuuHbIX Ba-
puanToB KTD 2-ro ypoBHS cmpaBa OT MX HM300pakKeHHUs MPHUBEACHBI MPUMEPHl TaKUX TaOIUI], COOT-
BETCTBYIOIIMX KBaJAPATHBIM BEPXHETPEYTOIBHBIM C HYJICBOW MAroHaJbl0 MaTpuiamM. HanmeHnoBaHus
CTPOK U CTOJOLOB JAHHBIX TAOJIHUI[ COOTBETCTBYIOT MHJIEKCAM BUIOB IOBEPXHOCTH COIPATAOIIMXCS
OTCEKOB, KOTOPbIE OIPEAEIAIOTCS Ha 3Talle aHajInu3a compshkeHus. Ha mepeceueHnu cTpok U cToind-
LIOB YKa3bIBACTCS KOJ B3aMMHOI'O PACIHOJIOKEHHUs CONPSTarouXcsi 0OTCeKoB. Takum oOpa3om, IaH-
HBIE TaOJUIBI HECYT MH(OPMALMIO O CTPYKTYpE («CKeleTey) MOBEPXHOCTH U MOTYT PaccMaTpUBaThCS
B KayecTBE OCHOBHBIX 1mabiaoHoB onucanus KT3 Ha 3amanHoMm ypoBHe. Onucanue npsaMoi 1 0OpaTHOM
MOCJICZIOBATEILHOCTEN COMPSKeHHBIX 0TcekoB KTD BO3MOXKHO myTeM M3MEHEHUS WHIEKCAIIUU BUIOB
MOBEPXHOCTH OTCEKOB B CTOJIONAX U CTPOKaX TaOIHII-IIA0I0HOB.

[ocTpoenue TabIUI-IA0JIOHOB HA MOCIEAYIOIIUX YPOBHSIX OCYIIECTBISIETCS IMMyTEM YBEITHUCHHS
pa3MepoB B3SITOTO 32 OCHOBY 11a0JIOHA 10 KOJIMYECTBA OTCEKOB, OTPAaHMYUBAIOLIUX TOBEPXHOCTh pac-
cmatpuBaemoro KTD, u 3ammcu TaHHBIX O JO0ABIAEMBIX OTCEKaX, HAUMHAS C TIOCICTHEH sTIeiHKN OCHOB-
Horo mab6iona. [IporpaMMHoO-anropuTMuyeckas peajin3anns JaHHOW IPOLEAYPbl TI03BOJIUT aBTOMATH-
3UPOBATH MPOIecC CHHTEe3a cocTaBHEIX KTD 3 mHOXkecTBa KTD paznuanoro ypoBHs.
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[pumep nocrpoenust Taduu-mada0HoB coctaBHbIX KTJ. [loctpoenue Tabnuu-madbioHOB co-
ctaBHBIX KTO myTtem nob6asnenns napopmannmn o KTD pa3nudHbIX ypOBHEH HATJISAIHO JTEMOHCTPH-
pyetcs B Ta0i1. 6 Ha npuMmepe cuHTe3a KTD 4-ro ypoBHs, OrpaHUYCHHOTO TJIOCKUM, KOHUYECKUM, 11~
JUHAPUICCKUM U CPEPUIESCKUM OTCEKaMH, HHACKCHI KOTOPBIX COOTBETCTBYIOT HHACKCALIUH, IPUHSATOM
B Ta0x. 5. Tak, B Bapuanre I Tabu. 6 k B3siTomy 3a ocHOBY KT 2-r0 ypoBHS 100aBIsleTCsl OAMH HOBBIH
IINHAPUYECKUH OTCEK MOBEPXHOCTH. DTO BHIMOIHACTCS ITyTEM YBEJINYEHHUS pa3Mepa TaOIuIbI-Ia-
OJi0HA HA OMH CTOJIOCI] U OJHY CTPOKY, COOTBETCTBYIOLIMX HOBOMY COIPSDKEHHOMY OTCEKY, U 3aIllUCH
B STYEHKY, PACIIOJIOKEHHYIO Ha IIEPECEUCHUH MOCIIeIHEeH CTPOKU U MPEAIOoCIeIHEero cToa0mna, Koaa B3a-
HMMHOI'0 PACHOJIOKEHHS IPEAIIOCIEIHETO U MOCIeIHero oTcekoB. I1o anamorum MoxHO 100aBIsATh AaH-
HbIC 0 HOBOM OTCEKE B Hauajo Tabmuipl. B pesynbrare momydaercs Tabiaua-madioH, OMUCHIBAIOIIAs
KTD 3-ro yposus. OxonuatensHoe pettenue 1 KTO 4-ro ypoBHS GOpMHPYETCsI Iy TEM MOBTOPECHUS
OIMCaHHOM MpoLenypbl AJs 3allUCH JaHHBIX O CepUIEeCKOM OTCEKE MOBEPXHOCTH. TakuM oOpaszom,
HOCJIeIOBAaTEIbHOE 00ABIEHNE HOBBIX OTCEKOB K paccMaTpuBacMOW TaOnmIile-m1abioHy IMO3BOJSET
onucsiBaTh KTD pa3auyHbIX ypoBHEil.

Ta6numna 6. IlocTtpoenne MaTpui-mada0HoB cocTaBHBIX KTD

OcHoBHOHI Jlo6aBnenue JlobaBienue Pesynprat
KTD 2-ro ypoBHs KT9 1-ro ypoBHs KTD 1-ro ypoBHs KT?D 4-ro yposus
=
3
=
g 1432
=]
1|4 1/0|3(0(0
1|0 |3 4/0|0|3|0
4 0|0 3/{0/0(0]3
2|/0(0(0]|0
OcHOBHOH JloGaBnenue JoGasnenne Pesynbrat
KTD 2-ro ypoBHs KTD 2-ro ypoBus KTD3 2-ro ypoBus KTD3 4-ro ypoBHs
i ’ &
3
2 1432 1432
=2 143
1 |4 1(0]3 0 1{0(3 |00
10|30
1|0 20 4|10(0(3]|0 4|00 (3]0
410 |0 310 - 3/0(0 3/0(0/]0]|3
2010 2/{0(0]0|0
OcHoBHOH JlobaBienue PesynpraT
KTD 2-ro ypoBHs KTD 3-ro yposus KTD 4-ro ypoBus
Y 4
[ 4
=
z
E. 1 312 11432
- 1 1|0 1/0(3 (0|0
1|0 |3 4|0 400 |30
410 |0 310 3/0(0]0]|3
210 2/0(0]0]|0
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Kpome nocnenoBarensroro no6asinenns KTD 1-ro ypoBHsS mpu co3gaHuu TaOIHI-11a0JI0HOB HO-
BeIX KTD moxeT mpumensTees cuaTe3 KTD, onmucaHHBIX TaOmuIaMu-IIabjJoHaMu JPYTHX YPOBHEH.
[Tpu sToM MoryT ucnonb3oBarbest kak KT ogHoro ypoBHs (Tadxn. 6, Bapuant 1), tak u KT paznuu-
HBIX ypoBHEH (Tabm. 6, BapuanT I11). OgHako B TaHHOM CiIydae CiieyeT yUYUThIBaTh, YTO MPU HHTETpa-
uu 1ByX KTD oauH M3 OTCEKOB MOBEPXHOCTH OKa3biBaeTcs oOmmM. [Ipu 3ToM B3aMMOCBS3H JaHHO-
ro OTceKa C APYyrUMHU oTcekaMu moBepxHocTH AByX KTD ocrarorcs 6e3 m3meneHnii. COOTBETCTBEHHO
ypoBeHb pe3ynprupytoniero KTD Oymer Ha enWHUIY MEHBIIIE CYMMBI yPOBHEH cocTaBiisronux KTO.
B 9T0if cBs31 npu cozganuu TabnuUb-madnona ooseaquHennoro KT cnenyer 3anuceiBath oquH (00-
W) WHIEKC CTOJIONA, KOTOPBIM paBeH WHJEKCY IMOCIETHEro CTOoN0Ia M1adioHa, B3ITOTO 32 OCHOBY,
U COOTBETCTBEHHO MHJIEKCY TIEPBOIO CTOJONA 100aBisieMoro mabiaoHa. AHAJIOTMYHO AO0JKHA 3aMUCHI-
BaThcs M O0IIas CTPOKa, UMEIOIIAsi HHIEKC, COOTBETCTBYIONIUHN MHACKCY TIOCIETHEH CTPOKH TaOIUIIBI-
mabiioHa, B3SITOW 32 OCHOBY, M TIEPBOM CTPOKH M0OABIIEMON TaOIUIIBI-IIA0I0HA, 3HAYSHUS KOTOPBIX
coBnaaaT. Takum oOpazoM, npu cuHTe3e KTD Tabnuua-mabdiaoH, B3sTas 32 OCHOBY, PACHIMPSETCS JI0
pasmepa (n,+ n)-1, rae n, — pasmep TabIuLbI-IIA0IOHA, B3STOH 32 OCHOBY, /1, — pagMep 100aBIIseMOii
TabnuubI-ab0Ha. 3aTeM B pacIliipeHHON Ta0IuIe, HaunHas ¢ TYeHKHU, COOTBETCTBYIOIIEH TOCIeHe-
MY 3JIEMEHTY MCXOJHOH B35ITOH 3a OCHOBY TaOMMIBI-IIA0JI0HA, O3 N3MEHEHUH 3alMChIBAIOTCS 3HAUC-
HES 100aBIseMoit Tabnunpl-mmadnona. [Ipu mocrpoennn tadmui-madimono KT3 mo BapuanTam 11 u 111
HCIOJI30BAaHO M3MEHEHHE MHJICKCAIIMH BHIOB OTCEKOB B CTOJIOLAX M CTPOKAX JJIsI OMUCAHHS MPSIMOM
WM 0OPaTHOM MOCIIENOBATENIEHOCTH COMpskeHus oTcekoB KTD.

OxoHyYaTeIpbHOE OMUCAHNE CTPYKTYPHO-TeOMETpHUUecKoil KoHpurypamuu Tpedyemoro KT popmu-
pyeTcst OCPEACTBOM 3aJaHus WIM aHAJIN3a Pa3MEPHBIX XapaKTEPHCTUK COCTABIISIOIIMX OTCEKOB €ro
MTOBEPXHOCTH.

3akouenue. CI0KHOCTH B aBTOMATU3aLlUU MIPoLecca MPEACTaBICHHS TI100aIbHOM OBEPXHOCTH
TEXHUYECKOTO 00BEKTa B BUAEC MHOXKECTBA KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX 3JIEMEHTOB BO MHOTOM
CBSI3aHBI C HEOAHO3HAYHOCTBIO CYKACHUN 00 UX TeOMETPUUIECKON KOH(PUTYpaLuy B Pa3IUYHbIX MTPaK-
TUYECKHX CUTYyaluAX. J|eKOMMO3ULKS MOBEPXHOCTH TEXHHYECKOro 0OOBEKTa Ha YPOBHE OTCEKOB IIO-
BEPXHOCTHU CO3JaeT BO3MOXHOCTH BapbHUPOBAaHUsI TeoMeTpruieckoit cTpykrypoit KTD ans noucka Hau-
Oosee ONTHMAJIBHOTO PELICHUS MO0 MX JUCKPETHOMY ONMCaHUIO. B 3TOH CBSI3M mpensiokeH BapHaHT
cucremarnzanuu KTD, ocHOBaHHOW Ha aHann3e OOBEKTHBHBIX JAHHBIX O CTPYKTYPHO-T€OMETpUYE-
CKOM CTPOEHHUH JAMCKPETHBIX OTCEKOB MOBEPXHOCTH, MPUHIUIIBI IOCTPOCHUSI KOTOPOH MOTYT MCIOJb-
30BaThCs A pa3paboTKK aJITOPUTMOB aBTOMAaTH3aluu co3nanus madiaonoB KTD 3aganHoro ypoBHs
WJIW AMaNa30Ha yPOBHEHN CTPYyKTYPHO-T€OMETPHUECKOT0 onucanus. Takke paccMOTPEHHOE CHCTEMHOE
npeacrasieane KTD MoxeT ObITh MOJOKEHO B OCHOBY OpraHM3allid JTWHAMHUYECKOW Oasbl JaHHBIX
KTD, pa3zpaboTka KOTOpOH npemycMaTpruBaeTcs B X0/e AajbHeH X ucciaenoanuii. Kpome toro, nep-
CIIEKTHBHBIC HCCIICAOBAHUS CBSI3BIBAIOTCS C pa3pabOTKON METOIMKM aBTOMaTh3aluuu BeiieneHuss KT
Pas3IMYHOr0 YpOBHS Ha I1100aJbHON OBEPXHOCTH TEXHUYECKOIO 00bEKTa, 3aJaHHOH COBOKYITHOCTBIO
OTCEKOB NTOBEPXHOCTH.
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Yu. V. POLOZKOV, D .P. KUNKEVICH, A. V. BORODULYA

SYSTEM REPRESENTATION OF STRUCTURAL-GEOMETRICAL CONFIGURATION
OF FORM FEATURES OF PARTS OF A TYPE OF BODY OF ROTATION

Summary

A problem of automatic description of form features of parts is considered. In order to describe form features of parts
a model is given. The model is based on the analysis of discrete surface segments. In order to systematize form feature of
parts as body of rotation a method is offered. In order to automatically create templates of structural-geometrical description
of form feature of parts the technique is shown by systematization principles.





