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1 esin 0cBOCHUSA TUCHUTIIMHBI (MOYJIA)

[lenssMu ocBOCHUsT AMCUUIUIMHBL (Moayisi) «TpexmepHOoe KOHCTPYHpPOBAHUE JIMTEHHBIX
(bopM» SBISIOTCS:

- O3HAaKOMJICHHE CTY/ICHTOB C TPUHIIMIIAMH HWCIIOJIB30BAHUSI KOMIIBIOTEPHBIX IPOTrPaMM
JUTSL TBEPJOTEIBHOTO MTPOSKTUPOBAHUS IPU KOHCTPYHUPOBAHUHM JIUTEHHBIX (HOPM;

- TIOJY4YCHHUE CTYJCHTaMHU MEPBUYHBIX HABBIKOB CO3JaHHUS TPEXMEPHBIX MOJEJICH JINTECH-
HBIX (opM.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
MOJATr0TOBKM DakajiaBpa

Hucunmmna «TpexmepHoe KoHCTpyupoBaHue yuteinbx (opm» (b1.B.IB.04.1) otHo-
CUTCA K BapMAaTUBHOW YacTH, JUCLMIUIMHAM IO BBIOOpPY 00pa3oBaTelbHON HpOrpamMMbl IO
HaNpaBJICHUIO TOATOTOBKU «MeTtamryprusy», npopmist « TeXHOI0rus IMTEHHBIX TPOIIECCOBY.

JUts n3ydeHus AUCHUILTMHBI HE00X0IMMBbI 3HaHUS (YMEHUS, HaBbIKH), CQOPMHUPOBAHHBIE B
pe3yabTaTe U3y4eHHs CIEAYIOUINX JAUCIUIUINH: MaTeMaTHKa, (pu3rka, HauepTaTelbHasi TeOMeT-
pust U MHXeHepHas rpaduka. M3 kypca MaTeMaTuku oOy4aroIuics JODKEH 00J1a1aTh HaBbIKa-
MU TIPOBEACHUSI pacu€ToB, YMETh HMCIIOJIb30BaTh MaTeMaTH4YeCKue (PYHKIIUU W YpaBHEHHS IS
IIOMCKa PELIEHUsS NOCTaBIEHHBIX 3ajad. M3 Kypca HauepTaTenbHON F€OMETPUM M MH)KEHEPHOU
rpaduky OO0yYarOIIUiiCS JODKEH 3HATh €IWHYI0 CHCTEMY KOHCTPYKTOPCKOH MOKYMEHTAIluu U
YMETh CO3/1aBaTh YEPTEIKHU JIUTBIX U3JIENIHH, a TAK)Ke COOPOUHBIE YEPTEXKHU.

3HaHus (YMEHUS, HaBBIKM), IOJIyYUEHHBIE NIPU H3YYEHUU JAHHOW AMCLUMIUIMHBI OyAyT
HEO0XOUMBI NPU U3YYEHUH AUCLUUILUIMHBI TEXHOJIOTUS JTUTEHHOTO IMPOU3BOJICTBA, a TAKIKE UTO-
TOBO roCyIapCTBEHHOM aTTECTAllMU M 3alIUTE BBITYCKHON KBATH(DUKAMOHHON paboTHI.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI U IUVIAHUPYeMble pPe3yJabTaThl 00y4eHus!

B pesynbpTaTe ocBO€HUS AUCHMILTUHBI « TpexMepHOEe KOHCTPYHpPOBAHUE JTUTCHHBIX (HOpM»
oOyyJaronuiics 10JKeH 00J1aaTh CIEIYIONMMUA KOMITETCHITUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

IIK-3: roToBHOCTBLIO HCII0JIL30BAThH q)l/[3]/IKO-MaTeMaTPI‘IeCKHﬁ anmnapar 1Jist peleHus 3a-
Jda4, BOSBHUKAKIHUX B X01€ npmbeccnonanbnoﬁ ACATCIbHOCTH

— OCHOBHBIC ONIPENICTICHUS 1 TTOHATHS (PU3NKO-MaTeMaTUUECKHI arnmapara
JUTSL peIeHus 3a/1a4, BOZHUKAIONIUX B XOI€ MPOo(heCCUOHATBHOM NI TeIbHOCTH;
— OCHOBHBIE METOJIbI UCCIIEIOBAHUH, HCIIOJIb3YEMBIX B B X0OJI€ MPOECCHO-
HaJILHOU JIEITEILHOCTH,

— ONpeneeHus] U TMOHITUN B X0Jie PO ECCHOHATBHON AeITeTbHOCTH, Ha3bI-
BAET UX CTPYKTYPHBIE XapaKTEPUCTUKHU;

— OCHOBHBIC HOPMBI U TIpaBUJjIa B X0/Ie TPO(PECCHOHATLHOM JAESITEIIBHOCTH;

— OMpeJeJIeHUs MPOIIECCOB B X0 MPO(heCCUOHATBLHON eITeTbHOCTH

3HaThb

— 00cyxnaarh criocoObl 3((HEKTUBHOIO PEIICHNUs 3a/1a4, BOSHUKAIOIIUX B X0/1€
npoeCcCHOHATILHOM 1eATebHOCTH,

— pacno3HaBaTh 3QPeKTUBHOE pelieHne 0T Hedp(HEeKTUBHOTO;

YmeThb — OOBSICHATH (BBIABIATH U CTPOUTH) THUIMUYHBIE MOJENN MpodeccroHaTbHBIX
3ajay;

— TPHUMEHATH 3HAaHUS B MPO(ECCHOHAIBHOM AEATEIbHOCTH; UCIOIb30BaTh X
Ha MEXJIMCIUIUIMHAPHOM YpPOBHE;




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

— mnpuoOpeTarh 3HaHUS B 00JaCTH X0/1€ TPO(heCCHOHATBLHON e TeIbHOCTH;
— KOPPEKTHO BBbIpaXaTb U apryMEHTHPOBAHHO OOOCHOBBIBATH IOJIOKECHHS
IIpeIMETHOM 00JIaCTH 3HAHMSL.

Bnanets

— MPaKTHYSCKUMHU HaBBIKAMH HCIIOJIb30BAHMS SJICMEHTOB Ha JIPYTHX JUCIIH-
IUTMHAX, HA 3aHATHIX B ayJUTOPUHU M HA IIPAKTHKE;

— cmoco0aMu IGMOHCTPAIlMK YMEHUS aHATM3UPOBATH CUTYAIIHIO B TIPESIMET-
HOM 00JIaCTH 3HAHUS,

— METOJaMH B IPEJIMETHOM 00JIaCTH 3HAHUS;

— HaBBIKAMH U METOJMKAMU 000OIIECHHUS PEe3yIbTaTOB PEIICHUS, IKCIICPH-
MEHTAaJILHOM JEeSATCIBHOCTH,

— CHOCO6aMI/I OLICHUBAHUA 3HAYNMOCTH U HpaKTHHGCKOﬁ HpI/IFOILHOCTI/I HOJIy-
YEHHBIX PE3YyIbTAaTOB;

— OCHOBHBIMH METOJIaMH MCCJICIOBAHHUS B IIPEIMETHOM 00JaCTH 3HAHMS,
HpaKTI/IquKI/IMI/I YMCHI/ISIMI/I W HaBbIKaMH HUX HCIIOJIbB30BaHUA,

— OCHOBHBIMHU METOJAaMH PCLICHUSA 3a/1a4 B HpCIIMCTHOﬁ obnactu 3HaHUA,

- HpO(beCCHOHaHBHBIM SA3BIKOM HpeI[MeTHOﬁ obnactu 3HaHUA,

— crmocobaMu COBCPHICHCTBOBAHUSA HpO(i)CCCI/IOHaJ'IBHbIX 3HAHUU U YMCHI/Iﬁ
IIYTCM HCII0JIb30OBAHUA BO3MOKHOCTEH HH(bOpMaHHOHHOﬁ CpCIbl.

IK-5: ¢cmoco0HOCTBHI0O BBIOMPATH M PUMEHATH COOTBETCTBYIOIIIHE METOAbI MOAEJIMPOBa-

H

/61 (l)l/l3l/l‘leCRI/IX, XUMHYECKHUX U TCEXHOJOTHYECCKHUX IMMPOIECCOB

3HaTh

— OCHOBHbIE OIIPEJEIICHUS U OHATUS METOJI0B MOJICTIUPOBAHUS (PU3UUECKUX,
XUMHUYECKHUX U TEXHOJIOTUYECKUX IIPOLIECCOB;

— OCHOBHBIE METO/Ibl UCCIIEIOBAHU, HCIOJIB3YEMBIX B IPO(ECCUOHATIBLHOM
NEeSATEIbHOCTH ;

— OINpejeseHUs U MOHATUA B MPO(ECCHOHATBHON AeATENbHOCTH, Ha3bIBAET
UX CTPYKTYPHBIEC XapaKTEPUCTUKH;

OIpeJIeJIEHUs! MPOLIECCOB NPO(ECCHOHATBLHOMN 1A TEIbHOCTH;

VYmMmern

—  BBIICJSITH METOIBI MOJEIUPOBAHUS (PU3HMUECKUX, XUMUIECKAX U TEXHOJIO-
THYECKUX TPOIIECCOB;

— 00cyxkaaTh crocoObl 3PPEKTUBHOIO PELICHUs MPOLECCOB NMpodheccHoHalIb-
HOH JIeSITENHLHOCTH;

— pacrno3HaBaTh 3((eKTUBHOE pelieHue 0T Hea((PEKTUBHOTO;

— OOBACHATH (BBIABIATH U CTPOUTH) TUITMUHBIE MOJIEIH 3a/1a4;

— MPUMEHATH 3HAHUS B MPO(HECCHOHAIBHOM JEATEIIbHOCTH; UCIIOIb30BaTh X
Ha MEXIUCIUILTUHAPHOM YPOBHE;

— npuoOpeTarh 3HaHUS B 00J1aCTH NMPO(EeCCHOHATBHON 1eATeTbHOCTH;

— KOPPEKTHO BBIPaXAaTh M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOKEHUS
MPEAMETHON 00JIaCTH 3HAHUSI.

Bnanets

— MPAKTUYCCKHMU HaBbIKaMHU UCIIOJIB30BaHUSA 3JICMCHTOB (1)I/ISI/IKO'
MAaTEMaTUUYCCKOrO alrmapara Ha ApYyTrux JUCHUINIIMHAX, Ha 3aHATHUAX B ayJIUTO-
pUU U Ha TIPAKTHKE;

— cnoco0aMu IEMOHCTpAINH YMEHHUS aHATTM3UPOBATh CUTYAIHIO B 00JIaCTH
po¢eCCUOHATBHON JIEATETFHOCTH;

— METOAaMH MOJAETUPOBaHUS (PU3MUECKHUX, XUMUIECKIX U TEXHOJIOTUYECKUX
MIPOIIECCOB;

— HaBBIKAMM U METOJMKAMU 00001IeHUs Pe3yIbTaTOB PEIIEHUs, SKCIepHU-




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MEHTAJBHOU JIeSITEIbHOCTH;

— cmocobaMu OLICHUBAaHUA 3HAYMMOCTH U HpaKTI/I‘-IeCKOI\/JI MIPUTroAHOCTH IOy~
YEHHBIX PE3YJIbTATOB;

— BO3MOXXHOCTBIO MEXKHCIMIUIMHAPHOTO IPUMEHEHUS MOJICTIUPOBaHUs (U-
3WYECKHX, XUMUYECKHX U TEXHOJIOTHUECKUX TPOLIECCOB;

— OCHOBHBIMH METOJIaMH pEIIEHHs 3a/1a4 B 00J1acTH B 00JacTh podeccuo-
HaJIbHOU JIeSITeNIbHOCTH,

— 1mpo¢eCCHOHATFHBIM S3bIKOM IPEAMETHON 00JIaCTH 3HAHUS;

— cnoco0aMu COBEPUICHCTBOBaHUSA MPO(GECCHOHATBHBIX 3HAHUN M yMEHUH
ITyTEM HCITOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHON CPEJIbI.




4 CTpyKTypa U coiepKaHMe TN CHUILTHHbI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIACT 3 3aueTHhIX enuHull 108 akas. 4acoB, B TOM YHCIIC:

— KOHTakTHas pabdora — 51,1 akan. yacos:

— ayauTopHas — 51 akaj. 4acos;

— BHeayautopHas — 0,1 akan. gacoB
— camocTosATeNbHas padora — 56,9 akaj. 4acos;

AynuropHas & = =
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ja ) S o g‘ = g
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JTUCLUTUIMHBI 3 x| x| BB paboThI IIPOMEKYTOUHON aTTecTa- g«% 5
Oo| E|sE|EE| ¢ S 5 E
S| 2ZEE £= =52
2|13 =3z &¢ = =
2|l s 3l ags = 5 o)
50RO §e 2
1. Beenenue: 0630p nporpamm Tpéxmep- - W3yuenue npuHIUNOB pado- . I1K-3 (3);
A p Hporp p Pl 5 6/2 7 T PHHIL p YcTHBIH onpoc (3)
HOT'O TBEPAOTEIBLHOI'O MOACIUPOBAHUS 16l B [10 Kommac-3D ITK-5(3)
- W3ydenue npuHIUNOB pado-
ToI B I10 Komnac-3D;
- CaMOCTOSITEJIbHOE M3YUYECHHS .
" VYcrHbIi onpoc )
2. IlpuHUUIBI TOCTPOEHUS TPEXMEPHBIX BUJIEOMATEpPHUATIOB  pa3paboT- .. | IIK-3 (3YB);
. 5 6/2 7 [IpoBepka nHAMBUAYANBHON
moneneit B Kommac-3D yukoB [10; AGOTLL [TIK-5 (3YB)
- CaMOCTOSITEJIbHOE BBINOJIHE- p
HUE WHIUBUAYAJIBHOTO 3aja-
HUS,;
3. Meronuka Co3aHHUS TPEXMEPHBIX JIH- - M3y4yeHne nmpUHIMIIOB CO3/a- MK-3(3YB);
TeitHbIx Mozenei B Kommac-3D mo tex-| 5 6/3 7 HUS TPEXMEPHBIX MOJENEH B YcTHBIN onpoc TK-5 (3YB)’
HOJIOTHYECKOMY YEPTEKY OTIUBKHU 110 Kommac-3D
N . - W3y4enune npuHOUIIOB CO3/a- .
4. Coznanue TpEXMEPHOU MOJENH Tecya- Y1 PHHI 3 YcrHbIM onpoc [1IK-3 (3YB);
N oo 5 6/3 7 HUSI TPEXMEPHBIX MOjENeH B
HOM JuTeiHoN dhopMmbl B Komirac-3D WuanusunyansHas B [10 | IIK-5 (3YB)

I10 Kommac-3D;
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c/laye 3a4era
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5 Obpa3oBaTesbHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

s peanuzanuu npeayCMOTPEHHBIX BUAOB y4eOHOM paboThl B KayecTBe 0Opa3zoBa-
TEJIbHBIX TEXHOJIOTUH B MPENOJaBaHUU JUCUMILIMHBI «TpexmepHOe KOHCTpYHpPOBAHUE JIM-
TEHHBIX (OPM» UCIIONIB3YIOTCA TPAIULMOHHASI U MOAYJIBHO - KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Jns u3ydeHuss QUCHMIUIMHBL «TpexMepHOe KOHCTPYHMpPOBAHHE JUTEHHBIX (opm»
IIPEAYCMOTPEHBI IPAKTUUECKUE 3aHATUS B KOMIIBIOTEPHOM Kilacce. B paMkax MHTEpaKTUBHO-
ro oOyueHust mpumensiercsi 1 T-meToapl (MCTIONBE30BaHNE CETEBBIX MYJIbTUMEIUMHBIX YUCOHU-
KOB pa3paboTYUKOB MIPOrPaMMHOT0 00eCreYeHUsI, SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
10 JaHHOH aucuuIuiuHe, B ToM uncie u DOP kadenpsr); mero 0OyueHHst B COTPYTHHUYECTBE
— MPOXOKIEHHUE BCEX TANOB M METOJ0B paboTel ¢ DBM; npobiemHoe 00yueHne; HHAUBUIY-
aIbHOE O0yUYeHHUE.

Peanuzaiusi KOMIIETEHTHOCTHOTO MOAXO0/a MpPeayCMaTpUBaeT MCIOJIb30BaHUE B y4eO-
HOM IIPOLIECCE AaKTUBHBIX U MHTEPAKTHUBHBIX (POPM MPOBEICHUS 3aHATUH B COYETAHUH C BHE-
ayIUTOPHOM paboTON C 1enbl0 (HOPMUPOBAHMS U PA3BUTHUA MPO(GECCHOHATHHBIX HABBIKOB
o0ydJarouuxcs.

[Tpu npoBeneHNH yuyeOHBIX 3aHATUN 00ECIeunBaeTCsl pa3BUTHE Y 00YJArOIINXCSl HABBI-
KOB KOMaHJHOU pa0oThl, MEKJIMYHOCTHOW KOMMYHMKAIUH, IIPUHATUS PELICHUH, JTUIEPCKUX
KauecCTB.

Hcnonb3yrores ciaeayomue BUAbI U (pOPMBI 3aHATHH ¢ MCIOJIb30BAaHHEM TPaAHU-
HMOHHBIX U HHHOBAIIMOHHBIX TEXHOJIOTHIi:

IIpakTHyeckoe 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHMHU M HaBBIKOB
0 MPEJIOKEHHOMY AJITCOPUTMY.

TexHoJioruu nMpod1eMHOro 00y4eHHUsl — OpraHu3ays 0Opa30BaTEIBHOTO IpoIlecca,
KOTOpasi Mpe/rnoiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3[aHHE Y4eOHBIX MpPOOIEM-
HBIX CUTYalUi 1711 CTUMYJIMPOBAHUS AaKTUBHOM [TO3HABATEIILHOM 1€ATEIbHOCTH CTYACHTOB.

IIpakTuyeckoe 3ansaTue B (popMe NMPaKTHKYMa — OpraHu3anus ydeOHOU paboThl,
HalpaBJieHHAsl Ha PEIICHUE KOMIUIEKCHOM yueOHO-TI03HABATEIbHOMN 3a7aun, TpeOyromieil oT
CTYyJIeHTa MPUMEHEHHUSI KaK HAyYHO-T€OPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

TexHO10rMH NMPOEKTHOr0 00y4YeHMsl — OpraHu3alus oOpa3oBaTEIbLHOrO Mpolecca B
COOTBETCTBUU C AJITOPUTMOM MOITAMHOTO PEIICHUS MPOOJIEMHOI 3a/1ayl WM BBITTOTHEHUS
yuebHoro 3ananus. [IpoekT mpeamnosaraeT COBMECTHYIO Y4eOHO-IIO3HABATEIbHYIO JESATEIb-
HOCTb TPYIIIBI CTY/IEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEHINH, YCTAaHOBICHHUE IIeNel U
3a1a4, (OPMYIUPOBKY 0KMJIAEMBIX PE3YJbTAaTOB, ONpPEEICHNE MPUHILUIIOB U METOAUK pe-
[IEHHsI TIOCTaBJICHHBIX 3aJlay, MJIaHUPOBAaHUE XOAa PabOThI, MMOUCK JAOCTYMHBIX U ONTHMAlb-
HBIX PECypCOB, MO3TAIMIHYIO pealn3aliio MjIaHa paboThl, MPE3EHTALUI0 PE3YIbTaTOB PadOTHI,
UX OCMBICIICHHE U peQIIEKCHIO.

HNHTepakTHBHBIE TEXHOJOIHM — OpraHU3aIMs 00pa30BaTENbHOIO Ipolecca, KoTopas
IpeIoyiaracT akTUBHOE U HEIMHEWHOE B3aUMOJAEHCTBHUE BCEX YYAaCTHHKOB, JIOCTH)KEHHME Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTesIbHOTO pe3yabTaTta. Hapsay co cre-
[AAJTU3UPOBAHHBIMU TEXHOJIOTUSIMU TaKOro POJa MPUHILIUI WHTEPAKTUBHOCTU IPOCIEKUBA-
eTcsl B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN. HTEepaKTUBHOCTH MOJ-
pa3syMeBaeT CyOBeKT-CyObEKTHhIE OTHOIIEHHS B XOJ€ 00pa30BaTENbHOrO IMpolecca U, Kak
ciencTBue, popMUpOBaHUE cCaMOpa3BUBaIOIIEHCs HHPOPMAIITMOHHO-PECYPCHOM Cpebl.



6 YueOHO-MeTOqMYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXcst

CamocTtosTenpHas paboTa CTYACHTOB OCYIIECTBISICTCS B BHJIIE OCBOCHHUS Y4eOHO-
METOJMYECKIX MaTepHalioB, IPOCMOTpa BUJeoMaTepHranoB pa3padborunkoB [10, BeIMOTHEHUS
U ohopmIleHHUsT B X0/I€ IPAKTHYECKUX Pa0dOT MHAWBHIYATLHOTO 3a/IaHUS U IMOJTOTOBKHU K MX
3aluTe.

IIpumepHBbIii IepeyeHb BONPOCOB /ISl IPOBeeHHs YCTHOTO KOHTPOJIS:

. [Iporpammusrit kommeke CAD cuctem Kommac-3D.

. [lonsitue o 3D moxnensix u 2D yeprexax.

. Coznanue 3-X MepHON MOJIENH OTJIMBKH METOJOM «BbIIABIUBAHUSI.

. Coznanue 3-X MEpHOH MOJIENH OTJIMBKH METOAOM «METO/I0M BPALLEHUS».

. Coznmanue 3-X MEpHON MOJIEH OTJIMBKH METOJOM «I10 CEUCHUSIM.

. Coznanue 3-X MEpHON MOJIENH OTJIMBKU METOJOM «KHMHEMATUYECKOU onepanum.
. Coznanue cOOpkH U3 3-X MEPHBIX MOENeH OTIUBKU U JIEMEHTOB TUTHUKOBBIX CHCTEM.
. Cozianue KOHCTPYKTOPCKOM TOKYMEHTAaLMH.

. Coznanue TpéxMepHOi MOIeTTH 000I0YKOBOM TUTEHHON (hOPMBI.

10. OcuoBHBIE crOcO0BI TOCTpOoeHUS TpExMepHOi Moaenu B [10 Kommac-3D.

11. Co3nanue TpEXMEpHOI MOJIENIN TIECYaHON (POPMBL.

12. Coznanue tpéxmepnoit moaenu B [10O Kommnac 3D.

13. CoBmecTtHas ob6padoTka mozeneii B [10 Kommac-3D.

14. Coznanue tpéxmepnoit coopku B [10 Komrac-3D.

O 00 1IN W WM

BoinosiHeHue MHAUBHAYAJBLHOTO 3aaHusl «Pa3spadorka snurteiiHoii popmbl B pexumax
«deranp» u «Coopka»»

J171st BBITIOJTHEHUSI MHIUBUAYATbHOTO 33/I1aHUs O0YJAIOIIMIACS MOTyYaeT YepTek JTUTOro U3jie-
nusi. BeimanHoe 3aaHue MpUMEHSIETCS ISl TIOCTEA0BATEeNIbHO BBIMOJHEHUSI pa0OTHI 110 UH]IH-
BUlyaJIbHBIM 3a7aHusM 1, 2 u 3.

3aganue
B cooTBeTCTBUHU € YEPTEKOM IIPOBECTH AHAIIN3, BBISIBUTH IIJIOCKOCTh pa3beMa, MOJI0KEHNE
OTJIUBKH TIPH 3aJIUBKE, MPOBECTH 000CHOBAHNE HEOOXOUMOCTH BHECEHHUSI KOHCTPYKITMOHHBIX
M TEXHOJIOTUYECKUX U3MEHCHHUM.

Puc. 1 — IIpumep 3amanus, yeprex «Kopmyc MydThi»
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s BBIMIONTHEHUS! MHAMBUAYAJbHOr0 3aganus «uauBuayaabHas padora Ne 1 «Co3na-
Hue TpexMepHbIx Mojelieii B [10 Kommnac-3D» mHeo6xommumo:

— C npumenenuem CAD nporpamm noarotosuts 3D mMozaens neTans.

— IlpeoOpazoBarh monyueHHyo 3D Mozaenb B JUTCHHYIO MOJEHIb C Y4ETOM BHECEHHBIX KOH-
CTPYKIMOHHBIX U TEXHOJOTUYECKUX U3MEHEHUH (CTepKHEBBIC 3HAKH, YKIIOHBI, pedpa, hacku
U CKpPYTJICHUSA).

— [HoaroroButk 3D Mozenu TUTHUKOBO — nuTarolel cucreMsl (pacuer snemeHToB JIIIC He
MIPOBOJIUTh, Pa3MepPhl PUHATH YCIOBHO).

J{ns1 BBITTOTHEHUS MHAMBHUAYaJabHOro 3aaanust « AnauBuayaabHas padora Ne 2 «Co3jna-
HHe TPEXMepPHO# Moe/H JIuTeliHOH (PopMBbI» HEOOXOAUMO:
— IloaroroButh 00benuHEHHYIO 3D MOENb OTINBKY;
— C npumenenuem CAD co3nats Mogenu:

— noiyopMbl HU3A;

— Moy OpMBI BepXa;

— MOJIeNIb CTEPKHS;

— MOJIeJIb CTEP’KHEBOTO SIIIMKA.
— B pexume pabotst CAD «C6opka» mpoBecTH COOPKY JUTEHHOH (OPMBI U3 MOTYYEHHBIX
paHee MOZEeIIel ¢ KOHTPOJIEM COYIapEHUN.

Jlsis BBITIOTHEHUS MHAMBHUAYaAJbLHOTO0 3aganus «MuauBuayanbHas padora Ne 3 «Co3na-
HHe YyepTe:ka no TpéxmepHoii mogeau B [10 Kommnac-3D» nHeo6xoqumo:

— Pa3BepHyTh NoOJIydueHHbIE NPU BBITOJIHEHUN MHAUBUAYaNbHbIX pabdor 1 u 2 3D monenu c
dbopmupoBanuem 2D yeprexeit (GpparMeHTOB).

Ilo utoram BbemosnHeHUs WHamBUaAyaabHBIX padoT 1, 2 W 3 MOArOTOBUTH OTYET C
OTMCAaHUEM MPOTPAMMHBIX MPOJAYKTOB M TMOCJIEIOBATEILHOCTH OMEPallNi, WIITIOCTPATUBHBIN
MaTtepuan MOJYYUTh Yyepe3 BCTaBKY CKpUHILOTOB omnepanuii B CAD mporpammax u npuio-
KUTh K HeMy ¢aiinbl 3D Moaeneit u cOopok.
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7 OIIeHO‘lHLIe cpeacrea AJid MpoBeACHUSA HpOMe)l(yTO‘lHOﬁ aTrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA /1JIsl IPOBEJEHUS MMPOMEKYTOUYHOM aTTeCTAllUN:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00y4eHHs

O1eHOYHEIE cpe€acTBa

IIK-3: roToBHOCTBIO HCII0JIb30BATh (l)l/I3I/IKO-MaTeMaTI/I‘le(!KI/Iﬁ alnmnapar 1Jisi pelieHusd 3a/ia4, BOGHUKAKIIUX B X0/1€ npo@eccuonanbnoifl aes-

TeJIbHOCTH
— OCHOBHBIC OIPE/ICNICHHS U TIOHATHS (PH3HKO- Ilepeuens meopemuueckux 6onpocos K 3auemy:
MaTeMaTHYeCKUH armapara sl peieHus 3a/1a4, BO3HH-
KaIoIIUX B X0/1€ MPO(eCCHOHATBHOMN AeATEIBHOCTH; 1. Ilporpammusii kommuiekec CAD cucrem Kommac-3D.
—  OCHOBHBIE METOJIbI MCCIIEIOBAHMH, ncronb3yeMbix B | 2. Ilonsarue o 3D mozensx u 2D yeprexax.
B X0/I€ IPOECCHOHAILHOM J€ATENBHOCTH; 3. Coznanue 3-X MEpHON MOJIENH OTJIMBKU METOJOM «BbIJaBIMBAHUSI.
—  ompejeieHHs U MOHSTHI B X0je npodeccuonansroii | 4. Co3IaHne 3-X MEPHOH MOIENH OTIMBKH METOJOM «METOJOM Bpale-
NEeSATEIbHOCTH, HA3bIBAET UX CTPYKTYPHBIE XapaKTepH- HUSD?.
CTUKH; 5. Co3pnanue 3-X MEpHOI MOJEIHN OTJIMBKUA METOOM IO CEUCHUSIM.
—  OCHOBHbIE HOPMBI M TIPABHJIA B XOJ€ IPO(eccho- 6. Coznanue 3-X MEPHOH MOJEIU OTIMBKH METOAOM «KMHEMAaTUYECKOU
3uarb HAJIBHOM JeSTeNbHOCTH; Orepanum). 3

—  OTIpeJIeNeHNs TIPOLIECCOB B XO/€ TPODeCCHOHATBHOI 7. Co3nanue cOOpKH U3 3-X MEPHBIX MOJIENICH OTIMBKH U JIEMEHTOB JIUT-
eSTETBHOCTH HUKOBBIX CUCTEM.

8. Co3nanune KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

9. Co3nanue TpéXMEpHON MOJIeNIN 000JI0YKOBOM TUTEHHON (HOPMBI.

10. OcHoBHBIE crtOCOOBI TOcTpoeHust TpéxmepHoi moaenu B [1O Kommac-
3D.
11. Co3nanue TpéXMepHON MOJIENH NecYyaHo! (GOPMBI.

12. CoBmectHas oopabdoTka mozaeneii B [10 Komnac-3D u Kommac 3D.

13. Coznanue Tpéxmepnoii coopku B [10 Kommac-3D.
— 00cyxmarhk crmocobsl 3p(PEKTUBHOIO pelieHus 3a1ad, | YMETb BBIIOIHITh MPOEKTHbIE PaboThl U MozaenupoBanue 3D cOopok B

Ymertb BO3HHUKAIONIMX B X0J¢ MPO(eCCHOHATBHON esTensHO- [ mporpamMe «Kommac-3D» B cOOTBETCTBHH C 3alaHUEM:

CTH;




CTpyKTypHBI

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMITETCHIIUH

— pacnosnasath >(¢dexTuBHoe pemenue or Hedxdek- [ — Coznanue tpexmepusix mozener B I10 Komnac-3D B cooTsercTBHE C
THUBHOT0; 4epTEKOM 3aJaHUsl.
—  OOBSICHSTH (BBISIBISITH U CTPOUTH) THITHYHBIC MOJICIH | — Co3znanue TpEXMEpHOM MoJEH Mpecc-(GopMBI B peKUME COOPKa.
npodeCcCHOHATBHBIX 3a/1ad; — Ilomyuenue 2D ueprexa no TpéxmepHoit mogenu B [10 Kommac-3D.
— TMPUMEHSTH 3HaHUA B IPOGECCHOHATBHON JIeATEIbHO-
CTH; UCIIOIB30BATh MX HA MEKAUCIHUILTMHAPHOM ypoBHe; | 1€PTEK COOTBETCTBYIONICH OTIMBKH IIPCACTABHTENS BBIJACT HPEIIOAaBa-
— mpuobperaTh 3HaHHSA B 00macTH xoxae mpodeccuo- | TCIb-
HaJILHOH JIeATEIILHOCTH,
— KOPPEKTHO BBIpaKaTh U apryMEHTUPOBAHHO OOOCHO-
BBIBATh MOJIOKEHUS MPEIMETHON 001aCTH 3HAHUS.
—  INPAKTUYECKUMM HAaBBIKAMHM MCIOIL30BaHus dleMeH- | HaBbIkaMu BBIOJIHEHMS IPOEKTHBIX pa0OT U MOJIETMPOBAHHUS JIEMEHTOB
TOB Ha JIPYTHX JUCIUIUINHAX, HA 3aHATHAX B ayauropun |H 3D cOopoxk B mporpamme «Kommac 3D» B B COOTBETCTBHU C 3aJaHUCM:
Y Ha MIPaKTHUKE;
—  cnocob6amMu JIEMOHCTPAIMU YMEHHS aHATM3UPOBATh — Coznanue tpexmepubix mojeneit B [10 Komnac 3D B cooTBeTcTBUM €
CUTYAIMIO B MIPEIMETHOM 00JIaCTH 3HAHMUS; HCPTC)KOM 3alaHuA.
—  METOJaMH B IIPEIMETHOIT 00IaCTH 3HAHNS; — Coznanue TpéXxMEpHOM MOJIENH mpecc-(hOpMBI B pexuMe cOOpKa.
—  HaBBIKAMH M METOIMKAMH OOOOLICHHS Pe3yIbTATOB |~ [onmyuyenue 2D ueptexa no tpéxmepnoii Mmojenu B I10 Komnac 3D
pelieHus1, IKCIIePUMEHTAIbHOMN 1€ TEIbHOCTH; 5

Brazers —  croco6aMy OT[eHMBAHHS 3HAYUMOCTH H TIPAKTHYe- UepTrek COOTBETCTBYIONIECH OTIMBKH MPEICTABUTENST BBLAAET MpPENogaBa-

CKOM IIPUTOJHOCTH ITOJIYyYEHHBIX PE3YJIbTaTOB;

— OCHOBHBIMH METOJaMHU UCCICIOBAaHUA B HpCHMeTHOﬁ
O6HaCTH3HaHHﬂ,HpaKTquCKHNHIYMCHHﬂMHJlHaBHKa-
MU UX HCIIOJIb30BaHUA,

— OCHOBHBIMH METOJIaMU PEIICHUs 33714 B PEIMET-
HOM 00J1aCTH 3HAHUS,

— 1npo¢ecCHOHATBHBIM S3bIKOM MPEAMETHON 00J1acTH
3HAHUS,

TCIIb.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIINU

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

croco0aMu COBEPIICHCTBOBAHMSI TTPO(PECCHOHATIBHBIX
3HAHUM U YMEHUM MyTEM HCIOJIb30BaHUS BO3MOKHOCTEH
MH(POPMAIIMOHHOM CpEeJIbL.

IIK-5: cnoco0HOCTHIO BLIOMPATH U NPUMEHATH COOTBETCTBYIOIIHE MET
NPOLeCcCOB

0/1bI MOJIC/JIMPOBAHUSA (l)nanecxnx, XUMHUYICCKHUX U TEXHOJOIH4YEeCKHUX

OCHOBHBIC OIIPCACIICHUA U MMOHATHUA MCTOOO0B MO/JIC-
JIMpOBAaHUA (1)I/I3I/I‘~ICCKI/IX, XUMHWYCCKHUX U TCXHOJIOTUYEC-
CKHX TPOIIECCOB;

OCHOBHBIC METOIbI HCCHCIIOBaHPIfI, HCIIOJIb3YCMbBIX B
npodecCHOHATLHOM JIeATEIIEHOCTH

OIpEICTICHUS U TIOHATHUS B MPO(ECCUOHANBHOM JIesi-
TEJIbHOCTH, Ha3bIBAET UX CTPYKTYPHBIC XapaKTEPUCTHKHY;
OIPEICITICHUS IPOIECCOB MPO(ECCHOHATIBHOM JACATEIb-
HOCTH;

3HaTh

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

1. ITporpammusrii komruieke CAD cucrem Kommac-3D.

2. ITonstue o 3D monensax u 2D yeprexax.

3. Co3nanue 3-x MEpHOU MOJCIIU OTJIMBKA METOJOM «BBIJABIMBAHUS.

4. Co3nanue 3-x MEpHOW MOJEIH OTIMBKH METOAOM «METOJIOM Bpalle-
HUS.

5. Co3pnanue 3-X MEpHOI MOJETHN OTJIMBKUA METOOM IO CEUCHUSIM.

6. Co3nanue 3-X MEpHOI MOJENTU OTIUBKUA METOJAOM «KHHEMATHYECKOU
OTIepaIII».

7. Co3nanue cOOpKH U3 3-X MEPHBIX MOJIeNIeH OTJIMBKH M DJIEMEHTOB JIUT-
HUKOBBIX CUCTEM.

8. Co3nanune KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

9. Co3nanue TpéXMEpHON MOJIeNIN 000JI0YKOBOM TUTEHHON (HOPMBI.

10. OcHoBHbIe criocoObl TocTpoeHus TpéxmepHoi moaenu B [10 Kommnac-
3D.

11. Co3nanue TpEXMepHON MOJIEH NecYaHO! (OPMBI.

12. Coznanue tpéxmepnoit mosenu B I10 Komnac-3D.

13. O6padotka moBepxHoctelt B 10 Kommac-3D.

14. CoBmecTHas o6pabotka moaeneit B [10 Kommac-3D.

15. Co3nanme Tpéxmeproi coopku B [10 Kommac-3D.

BBIACIIATE MCTOABI MOACIIUPOBAHUA (1)I/I3I/IHCCKI/IX, XHU-

YMmetn MHUYCCKUX U TCXHOJIOTHYCCKUX MPOLCCCOB;

YMeTh NPUMEHSATh COOTBETCTBYIOLME BO3MOKHOCTH U MHCTPYMEHTHI IIPU
MOJICIIUPOBAaHNHU U MojaenupoBanuu 3D co6opku B nmporpamme «Kommac
3D» B COOTBETCTBHH C 3aJIaHUEM TI0:
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CTpyKTypHBI

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIe CpeACTBa
KOMIIETEHINH

— o0cyxmarh crmocoObl 3(HEKTUBHOTO PEIICHHs IPO-
11eCCOB MPO(PECCHOHAIBHON JEATEIbHOCTH; — Cozpannto TpexmepHbix mojeneit B [10 Kommac 3D B cooTBeTCTBUU C
— pacno3HaBaTh d(pdexTrBHOE perneHne oT Heddek- | ICPTEKOM 3aJaHus.
THBHOTO; — Coznanuto TpEXMEpHOI Mojenu mpecc-(hopMEI B pexuMe cOOpKa.
—  OOBACHATH (BBISBISATH U CTPOMTH) THIHUHbIe Moxeiy | — 1lomydennto 2D geprexa mo tpéxmeproii mogenu B ITO Kowmmac 3D.
3azay;
—  IPUMEHATH 3HAHUS B MPOECCHOHANBHOI AeSTEIBHO- UYepTerk COOTBETCTBYIOIIEH OTIUBKH MPEICTABUTENS BBIJACT MPENoaBa-
CTH; UCIIOJIb30BATh X HA MEKTUCIUILTMHAPHOM ypoBHe; | TC/Ib-
— npuoOpeTaTh 3HAHUSA B 00JacTH MPodhecCHOHATBHOM
JeSITeNIbHOCTH;
— KOPPEKTHO BBIPAXKATh U apryMEHTUPOBAHHO OOOCHO-
BBIBATh MOJIOKEHUS MPEIMETHON 00J1aCTH 3HAHUS.
— IPaKTUYECKUMH HABHIKAMH HMCIIOJIB30BaHMs dyeMeH- | HaBbIkaMu IpMMEHEHUs COOTBETCTBYIOIIMX BO3MOKHOCTEH U HHCTPY-
TOB (PM3UKO-MATEMATHYECKOI'O allapara Ha JIPyrux JUc- | MEHTOB IIPH MOJAENINPOBaHMM M MozenupoBanuu 3D cOopku B mporpamme
[UIUTMHAX, HA 3aHATHIX B AyJIMTOPUU U HA MPAKTHKE, «Kommnac 3D» B coOoTBETCTBUU C 33JaHUEM I10:
— cnocobamMu IEMOHCTpAIH YMEHUS aHATH3UPOBATh
CUTYyalHIO B o0ylacTu HpO(l)eCCHOHaHBHOfI HEATCIIbHOCTH, | — COSI[aHI/IIO TPEXMCPHBIX Moneneﬁ B [1O Komrmac 3D B cOOTBETCTBUU C
— MeTOoJaMU MOJENIMPOBaHUs (PU3HMUECKUX, XUMHYe- ICPTEIKOM 3aJaHuUs.
CKMX M TEXHOJOTHYECKHX IIPOLECCOB; — Coznanuio TpEXMEpHOI MoIeTu TIpecc-POpPMBI B peKUMe COOpKa.

Brarers —  HABBIKAMH U METOJMKAMH 000GIEHN S pe3yIbTaTop | — [IOTYICHHIO 2D ygepresxa no Tpéxmepnoit moaenu B 110 Kommac 3D.

peLIeHus, SKCIIEPUMEHTAIbHOMN NEATEIBHOCTH;

— cnoco0aMu OLIEHWBAaHUS 3HAYUMOCTHU U MpaKTHYe-
CKOM ITPUTOJHOCTH ITOJTYyYEHHBIX PE3YJIbTaTOB;

— BO3MOXXHOCTBIO MEKIUCLUIIIIMHAPHOTO IPUMEHEHUS
MOJICIMPOBAHUS (PU3HMUECKUX, XUMUYECKUX U TEXHOJIO-
THYECKUX MPOLECCOB;

— OCHOBHBIMHU METOJIaMU pPEIICHHs 3a7a4 B 001aCcTH B
obmactu mpoecCHOHATEHOMN ACSATEHHOCTH,

YepTex cOOTBETCTBYIOIIEH OTIAMBKHU/Tpecc-(hOpMbI BbIIaeT MPenoiaBa-
TeJlb.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIINU

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

— npodecCHOHANBHBIM S3bIKOM MPEAMETHOM 001acTi
3HAHUS,

— crmocobamMy COBEpIIEHCTBOBAHUS MPO(eCCHOHATBHBIX
3HAHUW ¥ YMEHUH IyTeM HCIOJIb30BaHUS BO3MOKHOCTEH
MH(GOPMAIIMOHHOM CpEeJIbL.
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0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOYHOW ATTECTALMM, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

IIpomexyTouHas arTecTanys 10 JUCHUILIMHE «TpexMepHOe KOHCTPYUPOBAHUE JINTEUHBIX
(bopm» BKIIOYAET TEOPETHUECKUE BOIPOCHI, MTO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHMs 00yda-
IOIIMMHUCS 3HAHWH, U MPAKTHYECKUE 3a/1aHUs, BBIBISIONINE CTENCHb CHOPMUPOBAHHOCTH yMe-
HUH ¥ BlajeHuii, npoBoauTCs B opMe 3aueTa U B (popMe BBIIOIHEHUS U 3alUThl HHABHUYallb-
HOU pabOTHI.

3ayer 10 JaHHOW JUCLUIUIMHE IPOBOJUTCS B YCTHOM (hOpMe C IPUMEHEHUEM CPEJICTB Bbl-
YUCIUTEIBHON TEXHUKHU AJIs1 JEMOHCTPALIMY HABBIKOB IPAKTUYECKON pabOTHI.

IToxa3aTe/n U KPUTEPHUH OLCHHBAHUSA 3a4eTa:

— Ha OLICHKY «3a4YTeH0» — OOy4aromuiicsi JeMOHCTPHPYET BBICOKUN WM CPEeIHUI ypo-
BEHb C()OPMHUPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIyOOKOE 3HaHUE
y4eOHOT0 MaTepHuaia, CBOOOIHO BBIMOIHSAET MPAKTUIECKUE 3a/1aHMs, CBOOOTHO ONepUpyeT 3Ha-
HUSIMHU, YMEHUSIMU, [IPUMEHSAET UX B CUTYaLUAX ITOBBIILIEHHOMN CI0KHOCTH.

— Ha OIICHKY «HEe 3a4TeH0» — o0ydJarouuics JeMoHCTpupyeT 3Hanus He 6onee 30% Teo-
pPETUYECKOro MaTepuana, JIOIyCKaeT CyIIeCTBEHHbIE OINOKH, HE MOKET MOKa3aTh UHTEIUIEKTY-
aJIbHBIE HABBIKU PELLEHHUS IIPOCTHIX 3a1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALHOHHOE o0ecTieyeHUe TUCHUILTUHBI (MOYJIs1)

a) OCHOBHAas JUTepaTypa:

1. Unxenepnas rpaduxa : yue6nuk / H.II. Copoxun, E.J[. Onbmesckuii, A.H. 3aukuna, E.1.
[ln6anoBa. — 6-¢ u3m., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 392 c. — ISBN 978-5-
8114-0525-1. — Texkcr : 3nekTpoHHbIH // JlaHb : 3neKTpoHHO-Onbnmoreynas cuctema. — URL:
https://e.lanbook.com/book/74681 (mata obpamenus: 01.09.2020). — Pexum noctyna: uist aB-
TOPU3. ITOJIb30BATEIIEH.

2. [IpoekTupoBaHNE TEXHOJOTHUECKUX MPOIECCOB MAIIMHOCTPOUTEIHHBIX MTPOU3BOJICTB : y4eo-
HuK / B.A. Tumupszes, A.I'. Cxuprnanze, H.II. Connbimukun, C.M. Imutpue. — CaHKT-
[MerepOypr : Jlanb, 2014. — 384 c¢. — ISBN 978-5-8114-1629-5. — Tekcr : 3yeKTpOHHBIH //
Jlanb : 3nekTpoHHO-OMOIMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/50682 (mata
obpamenus: 01.09.2020). — Pexwum goctyna: Ui aBTOPU3. MOJIH30BATEICH.

3. CricoeB, C.K. TexHonorus mammHocTpoeHus. [IpoekTupoBaHue TEXHOIOTUYECKHX IpOoLec-
coB : yaeOHoe mocobue / C.K. Cricoes, A.C. Cricoes, B.A. JIleBko. — 2-¢ u3n., crep. — CaHKT-
[TerepOypr : Jlanb, 2016. — 352 ¢. — ISBN 978-5-8114-1140-5. — Tekcr : 3nmeKTpOoHHBIH //
Jlanb : anexTpoHHO-OMOMMOoTEeyHas cuctema. — URL: https://e.lanbook.com/book/71767 (nmara
oopamenus: 01.09.2020). — Pexwum moctyna: Ui aBTOPU3. MOJIH30BATEICH.

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1. KyuepsieB, b.B. MonenupoBaHue npoueccoB U 00bEKTOB B METALUTYPrUH : Y4eOHOE IMO-
cooue / b.B. Kyuepsies, B.b. Kpaxt, O.I'. Manyxun. — Mocksa : MUCUC, [6. 1.]. — Yactb 1 :
MopnenupoBanue U onTUMU3aNMs TexHoioruueckux cucreM — 2004, — 62 c. — TekcT : amek-
TPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/116999 (mara obpamienus: 01.09.2020). — Pexum noctyma: s
aBTOPH3. NIOJIb30BATEIICH.

2. MammHOCTPOUTENEHOE YepUeHHE H aBTOMATU3aIMs BHITIOJHEHHS YEPTEeXeH | yIeOHHK /
B. C. Jlepunkwuii. - 8-e uzn., mepepad. u goi. - M. : Beicmas mikona, 2007. - 435 c. @ wi.
3. KommnbroTepHoe MOEIMpPOBaHNE TEXHOJIOTUYECKHUX MPOLIECCOB : yueOHoe nocoodue / 1O.

b. Kyxta. - Marauroropck : MI'TY, 2014. — [Daexktponnsiii pecypc]l 31eKTpOH. ONT. AMCK


https://e.lanbook.com/book/74681
https://e.lanbook.com/book/50682
https://e.lanbook.com/book/71767
https://e.lanbook.com/book/116999

(CD-ROM). - TeKcT : 3JIeKTPOHHBIH.
B) MeToanyecKkue yKa3aHusi:
1. Meroauyeckue peKOMEHAIMK TPUBEJCHBI B MpUIoKeHuH 1.

r) Ilporpammuoe o0ecnneuenue u UHTEpHET-pecypcehi:

HaumenoBanmue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kommac-3D LT CBOOOJTHO pacIpOCTpaHsIeMoe | OECCPOUHO
CBOOOJTHO pacIpoCTpaHsIeMoe
FAR Manager 1o 06eccpouHo
7 Zip CBOOOJIHO pacpOCTpaHsIeMoe | 6ECCPOUHO

1. DnexTponnas 6asza mepuomuueckux m3manuii East View Information Services, OOO
«MIBUCx»: https://dlib.eastview.com/

2. HanmmonanpHasi nH(GOpMAaIMOHHO-aHATUTHYECKask cucTeMa — Poccuiickuii MHIEKC Hayd-
noro nutuposanus (PMHL]): URL.: https://elibrary.ru/project risc.asp

3. TlouckoBas  cucrema  Axamemus  Google  (Google  Scholar):  URL:
https://scholar.google.ru/

4. Unudopmannonnas cucreMa - EnuHoe OkHO JgocTyrna K MH(POPMAIMOHHBIM pecypcam:
URL: http://window.edu.ru/

5. ®enepanpbHOE rOCYAApCTBEHHOE OIO/DKETHOE yupexkiaeHue «dPenepanbHbIi MHCTUTYT
NpOMBIIUIEHHOH coOcTBeHHOCTHY: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapctBeHHas OoubnuoTeKa. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/

7. DNEeKTpOHHBIE  PeCypChl OMOIMOTEKH MITY  um. .. Hocoga:
http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcuretckas napopmannonnas cucrema POCCHS: https://uisrussia.msu.ru

9. MexnayHapo/iHas HayKOMeTpuueckas pedepaTvBHas M MOTHOTEKCTOBas 0aza JaHHBIX
HayuHbIX u3ganuii «Web of science»:_http://webofscience.com

10. MexnaynaponHas pedepaTuBHas U MOJHOTEKCTOBAs clipaBouHas 0a3a JaHHBIX HayY-
HBIX M3JIaHUH «Scopusy: http://scopus.com

11. MexayHnapoaHas 0a3a  MOJHOTEKCTOBBIX  JKypHanmoB  Springer  Journals:
http://link.springer.com/

12. MexnyHapoaHash KOJUICKIIMSI HAYYHBIX MMPOTOKOJIOB MO PAa3IMYHBIM OTPACIISIM 3HAHHIMA
Springer Protocols: http://www.springerprotocols.com/

13. MexnayHnaponHass 0a3a CHOpaBOYHBIX M3AAHUKA 1O BCEM OTpacisM 3HAHHMA
SpringerReference: http://www.springer.com/references

14. ApxuB HayuHBIX KYypHaIOB «HalmoHANBHBINA AMEKTPOHHO-UHGOPMAIIMOHHBINH KOHIIOP-
uym» (HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTtepuajibHO-TEXHHUYECKOe o0ecnevyeHne TUCUUIINHbI

MaTepHaHBHO-TeXHquCKOG obecreyeHne JUCIHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUU OcHalieHue ayuTopun

VYuebnas ayautopus Ui | MynbTUMEIUIHbBIE CPEICTBA XPaHEHUs, TIepelaul U MPEICTaB-
IPOBE/ICHNSI NPAKTUYECKHX | JICHHs] HH(POPMALIUH.
pabot [Tepconanbhbie KommbloTepsl ¢ maketom MS Office, Beixoom B
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeNbHYI0 CPEly YHUBEPCUTETA.

VYuebHasg ayauTopus A
IIPOBEICHUS TPYIIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIb-
TalUH, TEKYLIEro KOHTPOJIA U
IIPOMEXKYTOUHOM aTTecTaluu

Crenmanu3upoBaHHasi MeOEb.

MynbTUMEIMHHBIE CPEJCTBA XPAHCHUS, MIEpeIayd | IPE/ICTaB-
JeHus1 HHPOPMAIUH.

Iepconanpubic KommbioTepsl ¢ maketom MS Office, Beixomom B
WHTepHET W C JOCTYIIOM B JIICKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTEIbHYIO CPETy YHUBEPCHUTETA

Y4eOHbIE ayAUTOPUU  JUIS
JUIS CaMOCTOSTENILHON pabo-
Thl 00YYarOINXCs

[epconanbubie KoMbiOTephl ¢ aketoM MSOffice, Beixomom B
HHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeIbHYIO CPEy YHUBEPCUTETA

[Tomemenne 11t XpaHEHUS U
npOopHIAKTHIECKOTO 00CIy-
JKUBaHUSL yd4eOHOro 00opy-
JTIOBAaHUS

CnenunanusupoBanHast MeOenb. CTaHOUHBINH apK 000PYIOBaHUS
Y MHCTPYMEHTHI JUIsl TPO(UIAKTUYECKOTO OOCITYy)KUBAaHUS U pe-
MOHTa y4eOHOro oOopymoBanus. [lomemenue s XpaHeHHS
y4eOHOr0 000pyIOBaHHS
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IIpunoxenne 1

MeToanyecKue peKOMeHIalMM 110 BHINOJHEHUIO 3a1aHuil B cucteme Power Shape

[IpoBecTr aHAIM3 MMOTYYEHHOTO YepTexka OTIMBKH — MIPEACTaBUTEN. B cooTBeTCTBHY C
3agaHreM BeIOpaTh Meton moctpoenus 3D monenu. [Iposectu mocrpoenue 3D monenu.

B TpexmepHBIX cUCTEMaxX HUCIOJIb3YIOTCS TOYKU C TPEeMsl KOOPAMHATAMH, YTO IO3BOJISIET
aBTOMATHUYECKH YCTAHABJIMBATh IPOEKIMOHHBIE CBA3M. Tak, B 3TOM cilydae KyO OIMCHIBAETCS
BOCEMBIO TPEXMEPHBIMU TOYKaMU XYZ, 110 KOTOpBIM Haxoxasarcs npoekuuu XY, YZ u XZ. [lpu
UCIOJIb30BAaHUH TaKUX CHUCTEM OOBIYHO HAYMHAIOT C MIOCTPOCHHS TPEXMEPHOI0 U300paxeHus, a
JByMEpHbIE BUABI (POPMUPYIOTCS Ha MOCIEIHEM dTare, MPH BBIBOAE YePTEkKei. A B HEKOTOPBIX
CIIy4asX ABYMEPHBIC YEPTEKH IOJHOCTBIO 3aMEHSIOTCS TPEXMEPHON KOMIIBIOTEPHON MOJEIIBIO,
110 KOTOPOM T'€HEPUPYIOTCS IIPOrpaMmbl Uit CTaHKOB ¢ UIIY.

CucreMpl TpEXMEPHOTO MOJAEIUPOBAHUSA LIMPOKO NPUMEHSIOTCS B HMHTEIPUPOBAHHBIX
CAIIP/ACTIIIIL. OHH 9acTo JAOMOJHSIOTCS CPEACTBAMH aBTOMATHUECKOTO aHalu3a (pU3HYecKux
XapaKTEPUCTUK (BBIYMCICHHE MACChl, LIEHTPAa MacC, MOMEHTOB M TE€H30pOB MHEPLMU M Ap.), a
TaK)Ke MOJYJIIMU, 00eCIIeUMBAIOIIMMH OLIEHKY IPOYHOCTH U TEXHOJIOTMYHOCTH. Vcrionb3oBaHue
TPEXMEPHBIX CHCTEM B HACTOALLEE BPEMs YXKE HE CIAEPKUBACTCS CTOMMOCTBIO IIPOIPAMMHBIX
CPEACTB B 000pYAOBaHUSI.

OCHOBHOH LEBI0 3-X MEPHOIO MOJEJIMPOBAHMS SIBJISETCS CO3/aHUE MaTeMaTH4eCKON
Mojenu Mozens - MaTeMaTH4ecKoe MPEACTaBICHUE TeOMETPUYECKOH (OPMBI, MCIIOIb3YEeMOM
Ui JaneHeimux onepanuii cuctemamu CAIIP. 3-x MepHOe MoJienupoBaHUuEe HEOOXOUMO B TeX
IPWIOKEHUSX, TJe TpeOyeTcss HEOAHOKPATHOE PEAAKTUPOBAaHUE 3-X MEPHOIo 00pa3a Ha MHOTHX
cragusx paspadorku TII.

MeTtoapl TpeXMEpHOTro MojJenupoBanus, ucnonaszyemsle B CAIIP, nensrcs Ha Tpu rpyn-
Ibl: KapKacHOE, MOBEPXHOCTHOE U TBEPAOTENbHOE (CIUIOIIHOE) MoienupoBanue KapkacHoe Mo-
JIEITUPOBAHMUE.

KapkacHas Mogeb — IOJIHOCTBIO ONMCBIBAETCS B TOYKax M JIMHMAX. KapkacHoe moze-
JUPOBaHUE TPEACTABISAET COOOM MOJEIMPOBAHUE CAMOI'0 HU3KOIO YPOBHS, U HCIOJIb3YETCs B
OCHOBHOM [UIsl UMUTALMH JIBKEHUSI MHCTpYMEHTa Npu Mozenuposanuu TII, a Tak ke 1y BbI-
MIOJIHEHHS TIPOCTEHIITNX PACUYETOB CBSI3AHHBIX C pa3Mepamu u GopMoit moxaenu. [Ipu ucnomns3o-
BaHUM KapKacHbIX Mojieniell B CAIIP HeoOX0aMMO yUnThIBaTh CIAEAYIOIINE OrpaHUYEHUS:

1) HeonHo3HaYHOCTh BOCHIPUSITUSI OPUEHTAIMM U M300pa)KeHHsl TpaHeil KapKacHOW Mo-
JIeNH - OTCYTCTBUE BO3MOXHOCTH OJHO3HAYHO OLICHUTh OPUEHTALUIO U BUAUMOCTb I'PAHEU, YTO
HE I103BOJIIECT Pa3JIMYaTh BUABI CBEPXY U CHU3Y, a TAKKE aBTOMATU3UPOBATh yJaJI€HUE CKPBITBIX
JIMHUH;

2) He BO3MOXHOCTh pacro3HaBaHHUs KPUBOJUHEHHOW I'paHu — BOKOBBIE MOBEPXHOCTH
KPUBOJMHEHHBIX TpaHeH, HapUMep [UIUHIPUYECKIX, KOHUYECKHX U APYTUX (opM peasbHO He
UMeEIoT pedep, Ha KapKacHOW MOJENU MOKa3bIBaeTcsl M300pakeHHe MHHUMBIX pedep, KOTOpble
OTrpaHUYMBAIOT JaHHBIE IOBEPXHOCTH;

3) npuOMMKeHHOE TMpeACTaBICHUE KPUBOJWHEHHBIX TpaHEH - HEBO3MOXXHOCTH TOYHO
ONUcaTh KPUBOJMHEWHBIE TIOBEPXHOCTH (LIMIMHIPHI, KOHYCHI M Jp.), KOTOpbIE pealbHO HE UMe-
10T pebep; MHOTJa JJI TaKUX MOBEPXHOCTEH BBOIAT (DUKTHUBHBIE pedpa, pacrojaraembie yepes
peryispHble MHTEpBaibl. HEBO3ZMOXKHOCTL ONPENENIEHUs CTPYKTYPhI ITOBEPXHOCTU MEXAY I'pa-
HSIMU;

5) HOTpeIIHOCTH OLEHKU (PU3NYECKUX XapPAKTEPUCTUK - BO3MOXKHOCTH HEKOPPEKTHOTO
BBIUKCJIEHHS MacChl, [IEHTpa TSHDKECTH, MOMEHTA HHEPLMHU U T. A., [Ipy Berunciennn pu3nyeckux
BEJIMYUH KapKaCHOM MOJEIN B 3aBUCHUMOCTU OT TOYHOCTH MOJEIEHN IOIPEIIHOCTh MOXKET JOXO-
Th 30-40%:;

6) HEBO3MOXXHOCTh OOHAPYKUTh CTOJIKHOBEHHSI — OTCYTCTBHE MH(POPMALIMU O MOBEPX-
HOCTSIX, OTPaHUYMBAIOLIMX (OPMY, HE TIO3BOJISIET OOHAPYKUTh CTOJKHOBEHUS MEXIY OObEKTa-
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MU, YTO BKHO TPU MOJCIUPOBAHUH POOOTOB, MPOSKTUPOBAHUH TIAHOB pa3MeIeHUs 000pyI0-
BaHUs U T. J1.; 00YCJIOBJIEHHAs HEIOCTATKOM MH(pOpMaIuu 00 OTPaHUYUBAIOLINX TOBEPXHOCTSX;

7) OTCYTCTBHE CPEICTB «3aTCHEHMS» MMOBEPXHOCTEH - Y MOJIEIH, COCTOALIEH TOJIBKO U3
pedep, HEBO3MOKHO MTPOU3BECTH 3aKPACKY OBEPXHOCTEH pa3IMYHBIMU [[BETAMHU.

IloBepxHOCTHOE MO/IeTHPOBAaHUE.

IToBepxHOCTHAsE MOJENb OIPEAEIACTCS C IOMOIIBIO TOYEK, JUHUM U ITOBEpXHOCTEH. Ta-
KUM 00pa3oM MOBEPXHOCTHYIO MOJEJIb MOXHO paccMaTpuUBaTh KakK MOJIeNb 0ojee BBICOKOTO
YPOBHS B OTJIMYUE OT KapkacHOU. U ciienoBarenbHO Kak OoJjiee THOKYIO B MHOTO(YHKIIHOHATb-
Hy1o. [IpenmyiecTBa moBepXHOCTHOIO MOJICTUPOBAHUS 10 CPABHEHUIO C KAPKACHBIM

1) cnocoOGHOCTE pacmo3HaBaTh M H300paKaTh CIIOKHBIEC KPUBOJIUHEHHBIEC TIOBEPXHOCTH;

2) crmocoOHOCTh 00eCTIeYBATh TOHOBBIC N300PaKCHHUS;

3) ciocoOHOCTH pacno3HaBaTh 0c000E MOCTPOSHUE HA MMOBEPXHOCTSIX (Ta3bl, OTB-A T.J.);

4) BO3MOXHOCTb IMOJIy4eHHsI O0Jiee KaueCTBEHHOT0 N300pakeHUsI PU MOAECTUPOBAHUU U
MMUTAIIUA MEXaHUYECKOU 00pabOTKu;

5) oOHapyXeHHEe CTOTKHOBEHUI MEXIy 00BEKTaMu;

6) aBTOMaTUYECKOE y/1aJIeHUE HEBUIUMBIX JIMHUM.

Tunsl noBepXxHOCTEH B MTOBEPXHOCTHOM MOJICTUPOBAHUU

1. Ba3oBble TOBEPXHOCTH — IUIOCKUE TIOBEPXHOCTH KOTOPHIE MOYKHO IMOTYIUTh H300pa3uB
psIMyIO, a 3aTeM Pa3BepHYB €€ B 3-X MEPHOM MIPOCTPAHCTBE B 33JJaHHOM HAIIPaBJICHUU Ha 3a-
JAHHOE PACCTOSTHUE,

2. OBEPXHOCTH BpPAILEHUS, MOTYT OBITH MOJTYYEHBI MyTEM BpaIlleHHsI TUIOCKOI TpaHu BO-
KpyT OIpeieNieHHON ocH (KpyroBasi pa3BepTKa);

3. TOBEPXHOCTU TMEpPECceUYeHUN M COMpsDKEHUH. 3ajaya MOCTPOSHUS MEepecedyeHUuid mo-
BEPXHOCTEH CBOJUTCS K OINPEACICHHUIO MOJIOKCHUS OOIIMX TOYSK MPUHAIICKAIUM K JaHHBIM
MOBEPXHOCTSM;

4. aHATUTUYECKHE TIOBEPXHOCTH — TOBEPXHOCTH ONHCHIBAEMBIC €IMHBIM MaTeMaThde-
CKHUM ypaBHEHHUEM, C HEU3BECTHBIMU KOOPAUHATAMH X,V,Z;

5. CKYJIBIITYPHBIC IIOBEPXHOCTH OMUCHIBAEMBIC CHCTEMOW MaTeMaTHICCKUX YPaBHCHU.

TBepaoTebHOE MOeJIMPOBaHHTE

TBepaoTenbHas MOJENb OMHUCHIBAETCS 3-XMEPHBIM 00BEMOM KOTOPBIA 3aHUMAET MOJe-
aupyemoe Teno. TBepaoTeabHOe MOAETUPOBAHUE SBISETCS €IMHCTBEHHBIM CIIOCOOOM IOJHOTO
omucaHus 3-XMepHOU reoMeTpuueckoil ¢popmel. [IpenmyiecTBa TBepAOTEIHLHOTO MOACTHUPOBA-
HUS B OTJIMYHUH OT KaPKACHBIX M TIOBEPXHOCTHBIX MOJIETICH:

1. momHOE OMMCaHUE 3aMOTHEHHOTO 00beMa M BO3MOKHOCTh Pa3rpaHUYEeHUs BHEIIHUX U
BHYTPEHHUX 00J1acTeil, HA OCHOBE Yero aBTOMAaTU3UPYETCs Mpoliecc OOHAPYKEHUSI CTOJKHOBE-
HUM;

2. aBTOMAaTH3AIMIO MPOIIECCa yaIeHUsI CKPBITHIX JIMHHM;

3. aBTOMaTH3aIUIO TMpollecca TMOCTPOSHUSI Pa3pe30B U CEUEHUM, 4To TpeOdyeTcs MpH Co-
3IaHUA COOPOYHBIX YEPTEKEH CIOKHBIX M3ACIUNA U COOPOK M3TOTOBJIEHHBIX U3 HECKOIBKUX Ma-
TEpPHUAJIOB U JIeTajei;

4. MpUMEHEHHE COBPEMEHHBIX METOJIOB aHaJM3a KOHCTPYKIIMH - TOYHOE BBIYUCIICHUE
MaccorabapuTHBIX XapaKTePUCTHK, pacueT MPOYHOCTH U JedopMaliiii METOJI0M KOHEUHBIX dJe-
MEHTOB U T. [I.;

5. addekTuBHOE yIpaBIeHUE [[BETAMHU U UCTOUYHUKOM OCBEIICHHS, MMOJIYY€HUE TOHOBBIX
M300paKeHHIt;

6. Ooyiee TOYHOE MOJICTUPOBAHNE KUHEMATUKH U JTUHAMUKHA MHOTO3BEHHBIX MEXaHU3MOB
(po6OTOB, CTAHKOB U T. 1.).

CymiecTByeT LebId psJl CIOCOO0B TMOCTPOEHHUSI TBEPAOTENbHBIX Mojeneid. OnHako B
CAIIP nambompiiee pacnpocTpaHEHUE MOJYYUIN JIBa U3 HUX: METOJ KOHCTPYKTHBHOTO TIPE]-
craBienus (C-Rep) u meron rpannunoro mnpexacraeineHus (BRep). PaccMotpuMm ux mompoGHee.

21



Meron koHCcTpyKkTUBHOTO nipenctaBieHus (C-Rep) ocHoBaH Ha co3/laHUU MOJIENIel U3 THUIIOBBIX
TBEPAOTENBHBIX IPUMUTUBOB C 3aJaHHBIMH pa3MepaMu, OPUEHTALIMEH U TOUKON npuBs3ku. 1lpn
OINpPE/CICHUN B3aUMOOTHOILLIEHUN MEXAY COCEAHUMM HPUMMTHBAMM HCIOJIb3YKOTCS OyJIEBbI
olepaluu: «0ObEAMHEHHUE», «PAa3HOCTb» U «iepeceueHne». OO0beIuHEHUE —OIpesenseT mpo-
CTPAHCTBO BHYTPH BHEUIHEW I'paHUIIBI COCTABHOINA (POPMBI MONyUYeHHON M3 JBYX Te C oOmieit
o0nacteio Pa3HOCTB - onpenenser NpoCTPaHCTBO OIPaHUMUYEHHOE TOBEPXHOCTHIO OCTAaBILEHCS OT
onHO#M (hopMBl M BHEIIHEW TpaHHIbl o0meld obmactu nByx ¢opm llepeceuenne — ompenenser
IPOCTPAHCTBO BHYTpH 0011l 061acT 00bekTa TBEpAOTEIbHBIE IPUMUTUBBI MOT'YT BHIOUPAThCS
u3 OMOJIMOTEKH WM TEHEPUPOBATHCS MyTEM JIBUYKEHHS MPOU3BOJILHOW MOBEPXHOCTH BJIOJIb He-
KOTOpOH KpuBOH. B pe3ynbraTte NmpoMCXOOUT «3axBarT» (sweeping) yacTU TPEXMEPHOIo Ipo-
CTpaHCTBa, IpUHAJUIEkKAIIEH NpUMUTUBY. Metos rpanudHoro npencrasieHus (B-Rep) taxke
olepupyeT ¢ IPUMHUTUBAMH, CBA3aHHBIMU IPU MoMolIu OyneBbix onepauuil. [Ipu sTom Monens
OIMCHIBAETCS] COBOKYITHOCTBIO peOep U IpaHel, ONpeAesaoluX TPaHUUYHYI0 [I0BEPXHOCTh TBEP-
JIOr0 TeJsia. DT IaHHbIE JOMOJIHAOTCS MHPOPMALUEH O TOMOJIOTUY IPUMHUTHBA U OCOOEHHOCTSX
ero reomerpun. Meron B-Rep Oonee ymoOGeH mpu Moaudukanuyd NPUMHTHBOB, HO TpeOyer
6onblIero o0bemMa KoMIbIOTEepHON nmaMaTu. [Ipumenenne OyneBbIX onepauuii B TBEpAOTEILHOM
MOJIETUPOBAaHUHI

Hcnonb3oBaHne MaTeMaTHYeCKOHM TEOpUM MHOXecTB (OyJeBBIX omepaluii) B TBEpIO-
TEJIbHOM MOJIETMPOBAHUH OCYLIECTBIISIETCS B CIAEAYIOLUIUX CIydasiX:

1. Beruucnenne oObeMHBIX M BECOBBIX XapaKTEPUCTUK, B TAaHHOM HCIIOJIB3YIOTCS Oyiie-
BBI€ OIlepaluy + 1 — ,

2. Pacuer HampspkeHUH , 1715 ONpeieieHns HallpshKeHU 3-X MepHas MOJiesib pa30uBaeT-
Csl Ha psAJl KOHEYHBIX JIEMEHTOB U B KaXJOM Y3JI€ OIPEEIsIeTCs 3HaUeHUEe BHYTPEHHUX HAIpsi-
JKEHUH,

3. UMuTanms onepanuy MexaHooOpabOTKH, SIBISETCS OJHUM U3 HanOojee BaKHBIX MPH-
MEHEHHEM Teopuu MHOXkecTBa. [Ipolecc ynaneHus npumycka MoKeT ObITh COIOCTaBIIEH ¢ Oyrie-
BBIMH ONEPALUIMU Pa3HOCTH, a CBAPKHU C ONEparusaImMu +;

4. O6HapyxeHue nepeceyeHns NoBepXHH (CTaHIapTHas onepaius OyaeBoi Teopun).

MeToapl TBEPAOTENBHOIO MOJEIUPOBAHMS, OCHOBAHHbIE Ha OYJIEBBIX OIEpalMsX, 0CO-
OEHHO yHOOHBI NPH BBIYKUCICHUU MOBEPXHOCTHBIX M BECOBBIX XApPaKTEPUCTUK TeJN, pacyere
HaNpsDKEHUH, UMUTAUU Ollepaluii MexaHudyeckoi oopadoTku. B mocneanem ciydae onepauuu
pe3aHus MeTayia (ToueHue, (ppe3epoBaHue, CBEPJICHUE U T. I1.) MOT'YT OBITh JIETKO ONMUCAHbI IPU
nomouy O0yneBo pazHOCTU. ECTECTBEHHBIM MPHIIOKEHHEM OyJeBOM anreOphl sSIBISIETCS TaKKe
aHaJIU3 CTOJKHOBEHUH (KOJUIM3MI), KOTOpble OOHAPYKUBAIOTCS MIPU IOMOIIM ONEpaIiK Iepece-
YEHMUSL.

[Tocne BbIOTHEHMS 3aJaHUSI TPOBECTU MOJTOTOBKY WILIIOCTPATUBHOIO MaTepuaia u OT-
yera. K oTueTy npuinoxuts ¢aiinel nomydeHssix 3D mozaeneil.
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