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1 esin 0cBOCHUSA TUCHUTIMHBI (MOTYJIA)

LlenssMu OCBOCHHUsT AMCHUILUIMHBI (Moaylsi) «TpexmepHOe KOHCTPYHUPOBAHHE JIMTEHHBIX
(bopM» SBISIOTCS:

- O3HAaKOMJICHHE CTY/CHTOB C IPUHIUIIAMU HCIOJIb30BAHUS KOMIBIOTEPHBIX HPOTPaMM
JUTSL TBEPJOTEIBHOTO MTPOSKTUPOBAHUSA IPY KOHCTPYHUPOBAHHUHU JIUTEHHBIX (OPM;

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

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

Jucnununa «TpexmepHoe KOHCTpyupoBaHue JuTeiHbIX Gopmy» (B1.B./1B.04.1) ortHo-
CUTCA K BapMATUBHOW YacTH, JUCLHMIUIMHAM 110 BbIOOpPY 00pa3oBaTelbHON IpPOrpamMMbl IO
HAIPAaBJIEHUIO MOATOTOBKU «MeTtamnyprusi», npoduis « TeXHONI0rus JUTEHHBIX IPOLIECCOBY.

JUts n3ydeHus AUCHUILTMHBI HE00X0IMMBbI 3HaHUS (YMEHUS, HaBbIKH), CQOPMHUPOBAHHBIE B
pe3yabTaTe U3y4eHHs CIEAYIOUINX JAUCIUIUINH: MaTeMaTHKa, (pu3rKa, HauepTaTebHasi 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), IOJIyYUEHHBbIE NPU H3YYEHUU JAHHOW AMCLUUIUIMHBI OyAyT
HEO0XOUMBI NPU U3YYEHUH AUCLUUIUIMHBI TEXHOJIOTUS JIUTEHHOr0 MPOU3BOJICTBA, a TAKIKE UTO-
TOBO roCyIapCTBEHHOM aTTECTAllMU M 3alIUTE BBITYCKHON KBATH(DUKAMOHHON paboTHI.

3 Komnerenuuun ody4aromerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI U IUVIaHUPYeMble pPe3yJabTaThl 00y4eHus!

B pesynbpTaTe ocBOeHUS AUCHMILTUHBI «pexMepHOEe KOHCTPYHPOBAHUE JTUTCHHBIX (HOpM»
oOyyJaronuiics 10JKeH 00J1aaTh CIEIYIONMMUA KOMITETCHITUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

IIK-3: roToBHOCTBLIO HCII0JIL30BAThH q)l/[3HKO-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 MCCIIEIOBAHUH, HCIIOJIb3YEMBIX B B X0OJI€ MPOECCHO-
HaJILHOU JIEITEILHOCTH,

— ONpeleseHusI U TOHITHH B X0Jie PO ECCHOHATBHON AeITeTbHOCTH, Ha3bI-
BAET UX CTPYKTYPHBIE XapaKTEPUCTUKHU;

— OCHOBHBIC HOPMBI U TIpaBUjIa B X0JIe TPO(PECCHOHATLHOM JAESITEIBHOCTH;

— OMpeJeJIeHUs MPOIIECCOB B X0 MPO(heCCHOHATBLHON NeITeTbHOCTH

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) THUIHMUYHBIE MOJENIN MPOPECCHOHATBHBIX
3ajay;

— MPHUMEHATH 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

— MPaKTHYECKUMHU HaBBIKAMH HCIIOJIB30BAHMSI 3JICMEHTOB Ha JIPYTHX JUCIIH-
IUTMHAX, HA 3aHATHIX B ayJUTOPUHU M HA IIPAKTHKE;

— cmoco0aMu IGMOHCTPAIlMK YMEHUS aHAIM3UPOBATh CUTYAIIHIO B ITPEIMET-
HO 00J1aCTH 3HAHHUS,

— METOJaMH B IPEJAMETHOM 00JIaCTH 3HAHUS,

— HaBBIKAMH U METOJMKAMU 000OIECHHUS PEe3yIbTAaTOB PEIICHUS, IKCIICPH-
MEHTAILHOM JEATEIbHOCTH;

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

— OCHOBHBIMH METOJIaMH MCCIICAOBAHUS B MPEAMETHOM 00JIaCTH 3HAHUS,
HpaKTI/IquKI/IMI/I YMCHI/ISIMI/I W HaBbIKaMH HUX HCIIOJIbB30BaHUA,

— OCHOBHBIMHU METOJAaMH PCLICHUSA 3a/1a4 B HpGI[MCTHOfI obractu 3HaHUS,

- 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 METO/I0B MOAEIMPOBAHUS (PU3NUECKUX,
XUMUYECKHUX U TEXHOJOTUYECKUX IIPOLIECCOB;

— OCHOBHBIE METO/Ibl UCCIIEIOBAHU, HCIOJIB3YEMBIX B IPO(ECCUOHATBLHOM
NEeATEIbHOCTH ;

— OMNpeAeseHUs U TOHATUSA B NMPO(ECCHOHAIBHON JeATeNbHOCTH, Ha3bIBAET
UX CTPYKTYPHBIEC XapaKTEPUCTUKH;

OIIpeJIeJIEHUs! MPOLIECCOB MPO(ECCHOHATILHOMN IEATEIHOCTH,

VYmMmern

—  BBIICISITH METOJBI MOJICIMPOBAHUS (PU3MUECKUX, XUMUIECKUX M TEXHOJIO-
THYECKUX TPOIIECCOB,;

— 00cyxaaTh crocoObl 3PPEKTUBHOIO PELICHHUs MPOLECCOB MPO(ecCHOHATb-
HOM IeSITeIbHOCTH,

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

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

— MPUMEHATH 3HAHUS B NMPO(HECCHOHAIBHON JEATEIIbHOCTH; UCIIOIb30BaTh X
Ha MEXIUCIUILTUHAPHOM YPOBHE;

— npuoOpeTaTh 3HaHUS B 00J1aCTH NMPOPECCUOHANTBHOMN 1EATEeIbHOCTH,;

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

Bnanets

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

— cnoco0aMu IEMOHCTpAINN YMEHHUS aHATTM3UPOBATh CUTYAIHIO B 00JIaCTH
po¢eCCUOHAITBHON IEATETHFHOCTH,

— METOAaMH MOJAETUPOBaHUS (PU3MUECKHUX, XUMUIECKIX U TEXHOJIOTUYECKUX
MIPOIIECCOB,;

— HaBBIKAMH U METOJMKAMU 0000IIEHUs PE3yIbTaTOB PELIEHUs, SKCIepHU-




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MEHTAJBHOU JIeSITEIbHOCTH;

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

— BO3MOXXHOCTBIO MEXKHCIMIUIMHAPHOTO IPUMEHEHUS MOJICITUPOBaHUS (Hu-
3UYECKHX, XUMUYECKHX U TEXHOJIOTHYECKUX MPOIIECCOB;

— OCHOBHBIMH METOJIaMH pEIICHHs 3a/1a4 B 00JIaCTH B 006JacTh podeccro-
HaJIbHOM JIeSTeIbHOCTH;

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

— cnoco0aMu COBEPUICHCTBOBaHUSA MPO(GECCHOHATBHBIX 3HAHUN M yMEHUH
ITyTEM HCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHON CPEJIbI.




4 CTpyKTYypa U coiepKaHMe TUCHUNIHHBI

OO6mast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHhIX enunuil 108 akan. yacoB, B TOM YHUCIIE:

— KOHTakKTHas pabora — 51,1 akan. yacos:

— aynuTtopHas — 51 akaj. 4acos;

— BHeayautopHas — 0,1 akan. gacoB
— camocTosATeNbHas padora — 56,9 akaj. yacos;
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5 O0pa3oBaTesibHbIe H HHGOPMAIMOHHbIE TEXHOJIOTHH

s peanuzanuu npeayCMOTPEHHBIX BUAOB y4eOHOM paboThl B KayecTBe 0Opa3zoBa-
TEJIbHBIX TEXHOJIOTUH B MPENOJAaBaHUU JUCLMILIMHBI «TpexMepHOe KOHCTPYMPOBAHUE JIM-
TEHHBIX (OPM» UCIIOJIb3YIOTCSA TPAAULIMOHHASI 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 IPOrPaMMHOT0 00eCIeYeHHUsI, 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 MpeayCMaTpUBaeT MCIOJb30BaHUE 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 y4yeOHBIX 3aHATUN 00ECTIeunBaeTCsl pa3BUTHE Y 00YYAIOIINXCS HABBI-
KOB KOMaHJHOU pa0oThl, MEKJIMYHOCTHOW KOMMYHMKAIUH, IIPUHATUS PELICHUH, JTUIEPCKUX
KauecCTB.

Hcnonb3yrores ciaeayomue BUAbI U (POPMBI 3aHATHI ¢ MCIOJIb30BAHUEM TPaJu-
HMOHHBIX U HHHOBAIIMOHHBIX TEXHOJIOTHIi:

IIpakTHyeckoe 3aHATHE, [TOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHMHM M HaBBIKOB
0 MPEJIOKEHHOMY AJITCOPUTMY.

TexHoJioruu nMpod1eMHOro 00y4eHHUsl — OpraHu3ays 0Opa30BaTEIBHOTO IpoIlecca,
KOTOpasi Mpe/rnoiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3[aHHE Y4eOHBIX MpPOOIEM-
HBIX CUTYalUi 1711 CTUMYJINPOBAHMS 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 KOHIENINH, YCTAaHOBIICHHUE 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, MPE3EHTALUIO PE3YIbTAaTOB PadOTHI,
UX OCMBICIICHHE U peQIIEKCHUIO.

HNHTepakTHBHBIE TEXHOJOIHM — OpraHU3aIMs 00pa30BaTENbHOIO Ipolecca, KoTopas
IpeIoyiaracT akTUBHOE U HEIMHEWHOE B3aUMOJAEHCTBHUE BCEX YYAaCTHHKOB, JIOCTH)KEHHME Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTesIbHOTO pe3yabTaTa. Hapsay co cre-
[AAJTU3UPOBAHHBIMU TEXHOJIOTUSIMU TaKOro POJa MPUHILIUI WHTEPAKTUBHOCTU IPOCIEKUBA-
eTcsl B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN. HTEepaKTUBHOCTH MOJ-
pa3syMeBaeT CyOBeKT-CyObEKTHBIE OTHOIIEHHS B XOJ€ 00pa3oBaTENbHOrO Ipolecca U, Kak
ciencTBue, popMUpOBaHUE cCaMOpa3BUBaIOIIEHCs HHPOPMAIITMOHHO-PECYPCHOM Cpebl.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

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

IIpumepHBbIii IepeyeHb BONPOCOB /ISl IPOBEIeHHs] YCTHOTO KOHTPOJIS

. [Iporpammusrit kommieke 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 TOCcTpoeHUS 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 1O Whn WM

BoinosiHeHue MHAUBHAYAJLHOTO 3a1aHusi «Pa3padorka aurteiiHoii ¢opMbl B peskuMax
«deranp» u «Coopka»»

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

3aganue
B cooTBeTCTBUHU € YEPTEKOM IIPOBECTH AHAIIN3, BBISIBUTH IIJIOCKOCTh pa3beMa, MOJI0KEHNE
OTJIUBKH TIPH 3aJIUBKE, MPOBECTH 000CHOBAHNE HEOOXOUMOCTH BHECEHHUSI KOHCTPYKITMOHHBIX
1 TEXHOJIOTUYECKUX U3MEHECHHUM.

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

— C npumenenuneM CAD mporpamMM moarotoBuTh 3D Mojensb neTais.

— IlpeoOpazoBarh monydeHHyo 3D Mozaenb B JUTCHHYIO MOJEHIb C Y4ETOM BHECEHHBIX KOH-
CTPYKIIMOHHBIX U TEXHOJOTUYCCKUX W3MEHEHUH (CTEp)KHEBBIC 3HAKH, YKIIOHBI, pedpa, packu
U CKpPYTJICHUSA).

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

Jlns1 BBITTOTHEHUS MHAMBHUAYaJAbHOT0 3aaanust « AnauBuayaabHas padora Ne 2 «Co3na-
HHe TPEXMepPHO# Moe/H JIuTeliHOH (PopMBbI» HEOOXOAUMO:
— [ToaroroButh 00BeIMHEHHYIO 3D MOIENH OTIIMBKY,
— C npumenenuem CAD co3nats Moaenu:

— noiyopMbl HU3A;

— Moy OpMBI BepXa;

— MOJIeNIb CTEPKHS;

— MOJIEJIb CTEPYKHEBOTO SIIITUKA.
— 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 YepTe:ka no TpéxmepHoii mogeau B [10 Kommnac-3D» nHeo6xoaumo:

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

Ilo utoram BbemosnHeHUs WHamBUaAyaabHBIX padoT 1, 2 W 3 MOArOTOBUTH OTYET C
OTNMCAaHUEM MPOTPAMMHBIX MPOJAYKTOB M TMOCJIEIOBATEILHOCTH OMEpPalUi, WIITIOCTPATUBHBIN
MaTrepuan MOJIYYUTh Yyepe3 BCTaBKY CKpUHILOTOB omnepanuii B CAD mporpammax u mpuio-
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 OLEHOYHbIE CPEACTBA ISl IPOBEJEHUS MPOMEKYTOUYHOM 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 «KHHEMAaTUYECKOW
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 TOcTpoeHUs 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 crocobsl 3p(PEKTUBHOIO peleHus 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 MEKAUCIHILTMHAPHOM 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 IIPEMETHOIT 00IaCTH 3HAHNS; — Coznanue TpéXMEpHOM MOJIeNH mpecc-(hOpMBI B pexxuMe 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 IMyTEM HCMOJb30BAHHUS BO3MOKHOCTEH
MH(POPMAIIMOHHOM CpEeJIbL.

IIK-5: cnoco0HOCTHIO BLIOMPATH U NPUMEHATH COOTBETCTBYIOIIHE MET
NPOLeCcCOB

0/1bI MOJIC/JIMPOBAHUSA (l)nanecxnx, XUMHUYICCKHUX U TEXHOJOIrH4YeCKHUX

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 MOJCIIN OTJIMBKA METOJOM «BBIJABINBAHUS.

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 MOJIeNIel 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 TpéXxMepHON MOJIeH NecyaHo! (HOpPMBI.

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 (I)I/I3I/ILICCKI/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) [lopsinok mpoBeneHUs] NMPOMEKYTOUYHOM ATTECTAMM, MOKA3aTeJH U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexxyTouHas arrectanys Mo JUCHUILNIMHE «TpexMepHOe KOHCTPYMPOBAHUE JINTEH-
HBIX (pOpM» BKIIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS
00y4aromyMUCs 3HaHUH, U TPAaKTUYECKUE 3a/1aHusl, BBISBISIONINE CTEIICHb CPOPMUPOBAHHO-
CTM YMEHMH M BIIQJIeHUH, NpoBOAUTCA B opMe 3aueTa M B (JOpME BBINOJIHEHUS U 3alIUTHI
WHJBUTyaJIbHOW pabOTHI.

3ayer No AAHHOM NUCLUIUIMHE NPOBOAUTCS B YCTHOM (popMe ¢ MpUMEHEHHEM CpPEeCTB
BBIUMCIUTEIbHON TEXHUKY JJIs1 JEMOHCTPALUU HaBBIKOB IIPAKTUYECKONU pabOTHI.

IToxa3aTe/n U KPUTEPHUH OLCHHBAHUSA 3a4eTAa:

— Ha OLEHKY «3a4TeH0» — O00YyJaroIIUIiCs IEMOHCTPUPYET BBICOKHH MU CPEIHUN ypO-
BEHb C()OPMHUPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMaTHYeCKoe U IIyOoKoe 3Ha-
HUE y4eOHOro MaTepualia, CBOOOJHO BBHIMOIHACT MPAKTUYECKHUE 3a/laHMs, CBOOOIHO OIepH-
pYeT 3HaHUSIMHU, YMEHUSMU, IIPUMEHSET UX B CUTYalLUsIX ITOBBIIIEHHOHN CIIOKHOCTH.

— Ha OIICHKY «HE 3a4TeH0» — OOydJaroluiicsi JeMOHCTpHupyeT 3HaHus He O0oinee 30%
TEOPETUYECKOI0 MaTepualla, JOMYCKAeT CYLIECTBEHHbIE OIIUOKU, HE MOXET I0Ka3aTh UHTEI-
JIEKTyaJIbHbIE HAaBbIKM PELICHUS MPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALHOHHOE o0ecTieyeHUe TUCHUILTUHBI (MOYJIs1)

a) OCHOBHAas JUTepaTypa:

1. UnxenepHas rpaduka : yueonuk / H.II. Copokun, E.J[. OnpmeBckuii, A.H. 3aukuna, E.1.
[[n6anoBa. — 6-¢ 3., crep. — Cankr-IlerepOypr : Jlans, 2016. — 392 ¢. — ISBN 978-5-
8114-0525-1. — TekcT : 3neKTpoHHbIN // JlaHb : 35IeKTpOHHO-OMOIMOTEYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/74681 (mata oopamierus: 01.09.2020). — Pexxum mocryma:
JUIs aBTOPH3. MOJIb30BaTENEH.

2. TlpoexTHpoBaHHE TEXHOJIOTUYECKUX ITPOIECCOB MAITMHOCTPOUTENBHBIX MPOU3BOJCTB :
yuebHuk / B.A. Tumwmpszes, A.I'. Cxuptnamze, H.II. Connbiikun, C.M. JmutpueB. —
Cankt-IlerepOypr : Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1629-5. — Tekcr : aiek-
TPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/50682 (mata obpamienus: 01.09.2020). — Pexum mocrymna: st
aBTOPH3. MOJIb30BATENCH.

3. CricoeB, C.K. TexHomnorust MammHoCTpoeHHs. [IpoeKTHpOBaHNE TEXHOIOTUYECKHUX TIPO-
neccoB : yuebnoe nocobue / C.K. CricoeB, A.C. Cricoes, B.A. JleBko. — 2-e u3zn., crep. —
Cankr-IlerepOypr : Jlanp, 2016. — 352 c¢. — ISBN 978-5-8114-1140-5. — Tekcr : 2Jek-
TPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/71767 (mata obpamienus: 01.09.2020). — Pexum mocrtyma: st
aBTOPH3. MTOJIb30BATENEH.

0) MOMOJIHUTEIbHAS JIUTepaTypa:

1. Kyuepses, b.B. MoaenupoBanue npoueccoB U 00bEKTOB B METAJUIYPrHH : yuyeOHOe
nocobue / b.B. Kyuepsen, B.b. Kpaxr, O.I'" Manyxun. — Mocksa : MUCUC, [6. r.]. —
Yacts 1 : MogenupoBaHue U ONTUMM3ALUS TeXHoJornueckux cucreM — 2004. — 62 ¢. —
Texkct : osnexTpoHHblt /  Jlanb : 21exkTpoHHO-OMOmmoreuHas cucrema. — URL:

https://e.lanbook.com/book/116999 (mara obOpamenus: 01.09.2020). — Pexxum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.

2. MaImuHOCTPOUTENIEHOE YepUYCHHE W aBTOMATH3AIMs BBITIONHEHHUS YepTexei : yueo-
Huk / B. C. JleBunkuii. - 8-¢ uz., mepepad. u gor. - M. : Beiciias mkomna, 2007. - 435 c. : v



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

3. KomnbroTepHoe MozenMpoBaHUE TEXHOJIOTHUECKUX IMPOLECCOB : ydeOHoe mocodue /
10. b. Kyxta. - Maraurtoropck : MI'TY, 2014. — [Dnexkrponnsiii pecypc]l 31eKTpoOH. OIT.
nuck (CD-ROM). - TekcCT : 3JIeKTPOHHBIH.

B) MeToqu4yeckne yKa3aHus:

1. Meroauyeckue peKOMEHAIMU TPUBEJCHBI B MpUIokeHuH 1.

r) Ilporpammuoe o6ecnneuenune u UHTEpHET-pecypcehI:

HaumenoBanmue 110 Ne Jlorosopa Cpoxk aeilcTBUS JUIEH3UH
. 1-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kommac-3D LT CBOOOJTHO PacIpOCTpaHsIeMOe | OECCPOUHO
FAR Manager CBOOOJTHO pa(ll_I[ISOCTpaHﬂCMOG Secopouro
7 Zip CBOOOJIHO pacTpOCTpaHsieMoe | 6ECCPOUHO

1. DnekTpoHHas 06a3a nepuonuueckux m3nanui East View Information Services, OO0
«MIBUCx»: https://dlib.eastview.com/

2. HanmonanbpHast wH(MOpMAIIMOHHO-aHATUTHYECKas cucTeMa — Poccuiickuil WHAEKC
HayuHoro nutupoBanus (PMHIL): URL: https://elibrary.ru/project_risc.asp

3. Tlouckomas cucrema Axkagemuss Google (Google  Scholar):  URL:
https://scholar.google.ru/

4. ndopmanmoHHas cuctema - EnuHoe OKHO JocTyma K HH()OPMAIIMOHHBIM Pecypcam:
URL: http://window.edu.ru/

5. @enepanpHOE TOCYIapCTBEHHOE OI0KETHOE YupexaeHne «DenepaabHblii HHCTHTYT
NpOMBITILICHHOH coocTBeHHOCTH»: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcrBennas oubMoTeKa. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/

7.  DOnexktpoHHble  pecypcel  Oubmmoreku @ MITY wum. T'..  Hocosa:
http://magtu.ru:8085/marcweb2/Default.asp

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

9. MexnyHapo/aHas HayKoMeTpudeckas pedepaTuBHas U MOJHOTEKCTOBas 0a3a TaHHBIX
HayuHbIX u3ganuii «Web of science»:_http://webofscience.com

10. MexnyHapoanas pedepaTuBHass M TOJTHOTEKCTOBasl ClpaBouYHas 0a3a JaHHBIX
Hay4YHBIX U3/aHuil «Scopusy»: http://scopus.com

11. MexnyHnaponHas 0a3a IOJHOTEKCTOBBIX —JKypHauoB  Springer  Journals:
http://link.springer.com/

12. MexayHapoaHast KOJUIEKIUSI HAYYHBIX MPOTOKOJIOB MO Pa3IMYHBIM OTPACISIM 3Ha-
Huit Springer Protocols: http://www.springerprotocols.com/

13. MexnynaponHas ©0a3a COpaBOYHBIX M3JAaHUM 1O BCEM OTpACisIM 3HAHHMA
SpringerReference: http://www.springer.com/references

14. ApxuB Hay4HBIX KypHaJIOB «HallmoHANBHBIN JIEKTPOHHO-UH(OPMAIIMOHHBIA KOH-
oprymy» (HIT HO3MKOH): https://archive.neicon.ru/xmlui/

9 MartepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCHUMIINHBI

MaTepHaHBHO-TeXHquCKOG obecreyeHne JUCIHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayJUTOPUH OcHallleHue ayIuTOpun

YuebHast ayauropus Ui | MynbTUMeAMIHBIE CPEACTBAa XpAaHEHUs, NMepefayd M Ipej-
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Tun v Ha3BaHMe ayIUTOPUN

OcHallleHue ayaAuToOpuun

MPOBEJCHUST TMPAKTUYCCKUX
pabor

CTaBJICHUS WH(POPMAIIHH.

Iepconanpubic KOMIbIOTEPHI ¢ makeTtom MS Office, Berxomom
B VIHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-
00pa3oBaTeNbHYIO CPETy YHUBEPCHUTETA.

YuebHast ayauropusi IS
IPOBE/ICHUS] TPYIIOBBIX U
VHJUBUYAJIbHBIX KOHCYJIb-
TalMi, TEKyIero KOHTPOJIs
U NPOMEXYTOYHOM aTTecTa-
11U

Crenmanu3upoBaHHasi MeOelb.

MynbTUMEIMIHBIC CPEACTBAa XpaHEHUs, Mepeaayd M Ipej-
CTaBJIeHUs WH(POPMALINH.

Iepconanpubic KommbOTEPHI ¢ maketoM MS Office, Berxomom
B MIHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO WH(POPMALMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA

Y4eOHblE ayIUTOPUH IS
JUIsl  CaMOCTOSTENIbHOW pa-
00THI 00YJAIOIIUXCS

Iepconanbhbie KoMIbloTephl ¢ maketoM MSOffice, Beixomgom
B MIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTebHYIO CPEy YHUBEPCUTETA

[Tomemenne it XpaHEHUS
U TpOPHIAKTHYECKOTO 00-
CIIy’)XKMBaHHUsS y4eOHOTO 000-
pYyAOBaHHS

CneunanusupoBanHas MeOenb. CTaHOUHBIH NapKk 00OpyaoBa-
HUS 1 MTHCTPYMEHTHI JJIsl TPO(PUIAKTHUECKOTO 00CITyKUBAHHS
U peMoHTa ydeOHOro obopynoBanus. [lomemenue s xpaHe-
HUS y4eOHOTO 000pYAOBaHUS
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IIpunoxenne 1

MeToanyecKkue peKoOMeH/IAlMM 110 BHIMOJHEHUIO 3a1aHuil B cucteme Power Shape

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

B TpexMepHBIX cucTeMax UCHOJIb3YIOTCS TOUKHU C TpEMsS KOOpAUHATAMHU, YTO [TO3BOJISI-
€T aBTOMAaTHYeCKH yCTaHABIMBATh MPOEKIMOHHBIE CBSA3H. Tak, B 3TOM cilydyae KyO onuchIBa-
€TCs1 BOCEMbBIO TPEXMEPHBIMU TOYKaMU XY Z, 110 KOTOPbIM HaxoxasaTcs npoekuuu XY, YZ u
XZ. Tlpu uCHONBb30BAaHUM TAaKUX CHCTEM OOBIYHO HAYMHAIOT C MOCTPOCHHUS TPEXMEPHOTO
n300pakeHus, a IByMEpHbIE BHJIbI (JOPMUPYIOTCS Ha MOCIEIHEM 3Tare, TPy BBIBOJAE YepTe-
JKel. A B HEKOTOPBIX CIy4dasX JBYMEPHBIE UEPTEKU IOJHOCTHIO 3aMEHSIOTCS TPEXMEPHOM
KOMITBIOTEPHOU MOJEINBIO, II0 KOTOPOUM I€HEPUPYIOTCS IPOrpaMMBl 11 cTaHKOB ¢ UITY.

Cucrembl TPEXMEPHOTIO MOJEIMPOBAHUS HIMPOKO MPUMEHSIOTCS B UHTEIPUPOBAHHBIX
CAIIP/ACTIIIL. OHu 9acTo MOMONHSAIOTCS CPEICTBAMU aBTOMAaTHYECKOTO aHain3a (u3nde-
CKHUX XapaKTEePHUCTUK (BBIYMCIECHHE MAcChl, IIEHTPAa Macc, MOMEHTOB M TEH30pPOB MHEPIUU U
Ip.), a TaKXKe MOIYJsMHU, 00€CIeUMBAOIIMMH OLEHKY IPOYHOCTH M TE€XHOJIOTMYHOCTH. Mc-
M0JIb30BaHUE TPEXMEPHBIX CUCTEM B HACTOSILIEE BPEMS YXKE HE CAEPKUBAETCS CTOMMOCTBIO
IPOrPaMMHBIX CPEJICTB U 000PYIOBaHMUSL.

OCHOBHOH LI€NIBIO 3-X MEPHOI'0 MOJIEIMPOBAHUS SIBJISETCS CO3/IaHHE MAaTEMaTUYECKOU
Mojenu MoJienb - MaTeMaTHYeCKOe MPEICTaBIEHHE TeOMETPUYECKON (HOPMBI, UCTIOIB3yeMOM
JUIs manbHermux omnepanuid cucreMamu CAIIP. 3-x MepHOe MozenupoBaHUe HEOOXOIUMO B
TeX MPUIIOKEHUAX, TIe TpeOyeTcss HEOAHOKPATHOE pPelaKTUpOBaHHE 3-X MEPHOTo oOpasa Ha
MHOTHX cTaausx pa3padorku TII.

Meroasl TpexMepHOTO MojenupoBaHus, ucnoib3dyembie B CAIIP, nensitca Ha Tpu
IPYMIIBL: KapKacHOe, MOBEPXHOCTHOE U TBEPAOTeNbHOE (CIIIONIHOEe) MoaenrpoBanue Kapkac-
HOE MOJIETTUPOBaHUE.

KapkacHasi MoJesib — MOJTHOCTBIO ONKCHIBAETCA B TOUKAX M NMHUAX. KapkacHoe Mo-
JIEIMPOBAHME MPEICTABISET COOON MOJIEIMPOBAHUE CAMOT0 HU3KOTO YPOBHS, M UCIIOJIb3YyETCS
B OCHOBHOM ISl UMUTALIUK JBUKEHUSI UHCTpYMeHTa npu MoaenupoBanuu TII, a tak ke ans
BBIMIOJTHEHUS ITPOCTEHIINX pacueToB CBA3aHHBIX € pazMepamu U Gopmoit monenu. Ilpu wnc-
NoJIb30BaHNUU KapKacHbIX Mojeneil B CAIIP Heo0X01uMO yYUTBIBATh CIEIyIOIUEe OTpaHuye-
HUSA:

1) HeogHo3HAUYHOCTh BOCTIPUSITUS OPUEHTAIIMM U W300pa)KEHHS TpaHed KapKacHOM
MO/JIEJIH - OTCYTCTBHE BO3MOYKHOCTH OJIHO3HAYHO OLIEHUTh OPUEHTAIMIO U BUJIUMOCTb TPaHEH,
YTO HE MO3BOJSET pazinyaTh BUJBI CBEPXY U CHH3Y, a TAKK€ aBTOMATHU3UPOBATh YAAJICHHE
CKPBITBIX JINHUI;

2) He BO3MO>XHOCTbh pacro3HaBaHUsI KPUBOJIMHENWHON rpaHu — BOKOBbIE MOBEPXHOCTH
KPUBOJIMHENHBIX IPaHel, HaIpUMep UMWIHMHIPUYECKUX, KOHUYECKUX U JAPYruX GopM peasibHO
HE UMEIOT pedep, Ha KapKacHOW MOJIeNU MOKa3bIBAETCsl N300pakeHue MHUMBIX pedep, KOTo-
pble OTPAaHUYUBAIOT JaHHbIE TOBEPXHOCTH;

3) npubaMKEeHHOE MPEACTaBIeHUE KPUBOJIMHEHHBIX IPaHed - HEBO3MOXKHOCTh TOYHO
OMKCaTh KPUBOJIMHEWHbIE MOBEPXHOCTH (LMIMHAPBI, KOHYCHI U Jp.), KOTOPbIE pealbHO He
UMEIOT pebep; MHOTa JIJIS TaKMX MOBEPXHOCTEH BBOIAT (DMKTHUBHBIE pedpa, pacroiiaraeMble
yepe3 peryisipHble HHTepBaibl. HEeBO3MOXXHOCTH OIpeneseHus] CTPYKTYPbl MOBEPXHOCTU
MEXIy FPaHsIMU;

5) mOrpemHoCTH OLEHKN (PU3UUECKUX XapaKTEPUCTHK - BOBMOXHOCTh HEKOPPEKTHOTO
BBIUMCJICHHS] MACChI, IIEHTPA TSKECTH, MOMEHTA WHEPIHUH U T. 1., [Ipu Bbranciaennu ¢puznde-
CKHX BEJIMYUH KapKacHOM MOJENU B 3aBUCUMOCTH OT TOYHOCTH MOJEJiel MOTpelHOoCTb MO-
xeT noxoauthb 30-40%);

6) HEBO3MOXXHOCTb OOHAPYXXUTh CTOJKHOBEHUS — OTCYTCTBHE HH(MOpPMAIUU O TIO-
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BEPXHOCTSX, OTPAaHUYMBAIOIIUX (POPMY, HE MO3BOJIAET OOHAPYKUTh CTOJIKHOBEHUS MEXKIY
00BEKTaMH, YTO BaKHO NPH MOJEIUPOBAHUU POOOTOB, MPOCKTHPOBAHHWHU IUIAHOB pa3Melle-
HUSL 000PYAOBaHUS | T. JI.; 00YCIIOBIIEHHAs] HEJOCTATKOM HH(pOpMaIMy 00 OrpaHUYHBAIOIINX
HOBEPXHOCTSIX;

7) OTCYTCTBUE CPEACTB «3aTCHEHUS» MOBEPXHOCTEH - Y MOJENHU, COCTOSALICH TOJIBKO
U3 pedep, HeBO3MOXKHO MPOMU3BECTH 3aKPACKy ITOBEPXHOCTEH Pa3IMYHBIMU IBETAMHU.

IToBepxHOCTHOE MOIeTUPOBAHME.

[ToBepXHOCTHAsE MOJIENb ONPEACTSAETCS C MOMOIIBI0 TOYEK, TUHUN U MOBEPXHOCTEH.
Takum 00pa3oM MOBEPXHOCTHYIO MOJIEIb MOYKHO PaccMaTpuBaTh Kak MOJIENb 00Jiee BBICOKO-
T'O YPOBHS B OTJIMYHE OT KapKacHOU. M crienoBarenpHO Kak OoJiee THOKYIO U MHOTO(DYHKITHO-
HalbHY. [IpenmyIecTBa HOBEPXHOCTHOTO MOJICIIMPOBAHHS 110 CPABHEHHUIO C KAPKACHBIM

1) cmocoOHOCTh pacmo3HaBaTh U M300paKaTh CIOKHBIC KPUBOJIMHEHHBIC MOBEPXHO-
CTH,

2) cnocoOHOCTH 00ECIIeYnBaTh TOHOBBIE N300paKEHUS;

3) cnocoOHOCTh pacHo3HaBaTh 0CO0OE MOCTPOCHUE HAa TOBEPXHOCTSX (TMa3bl, OTB-5
T.1.);

4) BO3MOXXHOCTb TIOJY4CHHUsI OoJiee KaYeCTBEHHOTO M300paKCHHS TPU MOJICIHPOBa-
HUU ¥ UMUTALIUA MEXaHUYECKON 00pabOTKU;

5) oOHapyXeHHEe CTOTKHOBEHUI MEXIy 00BEKTaMu;

6) aBTOMaTU4YECKOE yIaJICHUE HEBUIUMBIX JIMHUM.

Turbl MOBEpXHOCTEH B TIOBEPXHOCTHOM MOJICITUPOBAHUU

1. Ba3oBbIe MOBEPXHOCTH — TUIOCKHE TTOBEPXHOCTH KOTOPBIC MOXKHO TMOJIYYUTh U300-
pa3uB MPsMYIO, a 3aTeM pa3BEpHYB €€ B 3-X MEPHOM IPOCTPAHCTBE B 3aJJaHHOM HalpaBJICHUU
Ha 33J]aHHOE PACCTOSIHUC;

2. TIOBEPXHOCTH BpAIllEHHsI, MOT'YT OBITh MOJy4eHBI IMyTEM BpAICHHUS IUIOCKON IpaHu
BOKPYT OIpe/IeJIEeHHON OocH (KpyroBasi pa3BepTKa);

3. MOBEPXHOCTH TMEPECeUEHUN U COMpPSKeHM. 3a/iaya TMOCTPOSHUS MepPeceueHuit mo-
BEPXHOCTEH CBOJMTCS K OMPEACIICHUIO TIOJOKEHUS OOIIMX TOYEK MPUHAICKAIIUM K JaH-
HBIM MTOBEPXHOCTSIM;

4. aHATUTUYECKHUE TTOBEPXHOCTH — IMOBEPXHOCTH OMUCHIBAEMBIC SAMHBIM MaTeMaTHYC-
CKUM ypaBHEHHUEM, C HEU3BECTHBIMU KOOPAUHATAMH X,V,Z;

5. CKYJBNTYPHBIC MOBEPXHOCTH OMHCHIBAEMBIC CHCTEMON MaTeMaTHYECKHX YpaBHE-
HUIA.

TeepaoTenbHOE MOLEIMPOBaHHE

TBepaorenbHas MOJEIb OMUCHIBAETCS 3-XMEPHBIM 00BbEMOM KOTOPBIM 3aHUMAET MO-
JenupyeMoe Teno. TBepAoTeIbHOE MOIEIMPOBAHUE SBIISIETCS €IMHCTBEHHBIM CIIOCOOOM TOJI-
HOTO OmnucaHus 3-XMepHOH reomeTpuyeckoil popmel. [IpenmyiecTBa TBEPIOTENLHOTO MOJIE-
JUPOBAHUS B OTIMYHUU OT KAPKACHBIX U IOBEPXHOCTHBIX MOJEINIEH:

1. moyiHOE OINKMCcaHuE 3aN0JTHEHHOTO0 00beMa U BO3MOKHOCTh pa3rpaHUUYEHUS] BHEIITHUX
U BHYTPEHHHX O0JIacTei, Ha OCHOBE Yero aBTOMaTU3MpYeTCs IMpolecc 0OHApYKEHHUsI CTOJK-
HOBEHHH;

2. aBTOMaTH3aLUIO IIPOLECCA YAATIEHUS CKPBITBIX JINHUM;

3. aBTOMAaTH3AIMIO TIPoIlecca MOCTPOCHUSI Pa3pe30B U CEYEHUH, 4TO TpelyeTcs mpu
CO3/1aHUM COOPOYHBIX YEpTEXKEH CIOKHBIX HU3JENUN U COOPOK M3TOTOBJICHHBIX M3 HECKOJb-
KUX MaTE€pHUajoB U JeTajeu;

4. MIpUMEHEHNE COBPEMEHHBIX METOA0B aHAJIN3a KOHCTPYKLIHUH - TOYHOE BBIUMCIIEHUE
MaccorabapuTHBIX XapaKTEPUCTUK, PacyeT MPOYHOCTU U Aedopmanuii METOI0M KOHEUHBIX
DJIEMEHTOB U T. 11.;

5. apdexTuBHOE ynpaBieHUE LIBETAMU M UCTOYHUKOM OCBEIIECHUS, MOJyYE€HUE TOHO-
BBIX H300paXXKeHUH;
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6. Oonee TOYHOE MOJIEIIMPOBAHNE KHHEMATUKU U TMHAMHUKH MHOTO3BEHHBIX MEXaHU3-
MOB (pOOOTOB, CTAHKOB H T. II.).

CymiecTByeT 1emblil psJ CIIocO00B MOCTPOSHHS TBEPAOTEIbHBIX Mojenel. OnHako B
CAIIP naubonbliee pacnpoCTpaHEHUE IMONYYHJIM JIBa M3 HHUX: METOJ KOHCTPYKTHUBHOTO
npeacrasinenus (C-Rep) u meron rpanuunoro npencrasienus (BRep). Paccmorpum ux mo-
npobnee. Metoa koHCTpyKTUBHOTO Tpenctasinenus (C-Rep) ocHOBaH Ha co3iaHuu Mojenen
U3 TUIOBBIX TBEPJIOTEJIbHBIX IPUMUTUBOB C 33/JIaHHBIMH pa3MepaMy, OpUEHTALUENd U TOUKON
npuBsA3ky. 1Ipu onpeneneHnn B3aMMOOTHOIIEHUM MEXAY COCEIHUMH IIPUMUTHUBAMU UCIOJIb-
3yIOTCSl OyJIeBBI ONEpalui: «00bEIMHEHUEY, «PA3HOCThY U «1epecedenne». O0bennHeHne —
orpezeNnseT MPOCTPAHCTBO BHYTPHU BHEIIHEHW I'paHUIbI COCTAaBHOMN (OPMBI MOTYYCHHON W3
JBYX Tel ¢ o0mei obmacteio PasHOCT - ompenenseT npocTpaHCTBO OrPaHUYEHHOE TOBEPX-
HOCTBIO OCTAaBIIICHCS OT OJTHOM (POPMBI M BHEIIHEH I'paHMIlbl 001Iel obmactu n1Byx dhopm Ile-
peceueHue — OmpeesieT MPOCTPAHCTBO BHYTPHU oO0ImIei obnactu oObekTa TBepaoTenbHbIS
MPUMHUTHUBBI MOTYT BBIOMpPAThCS U3 OUONIMOTEKN WM T€HEPUPOBATHCS MyTEM ABMXKEHUS MPO-
M3BOJIBHOW TOBEPXHOCTH BJIOJb HEKOTOPOM KpHUBOW. B pe3yibrare IpOUCXOOUT «3axXBaT»
(sweeping) 4acCTH TPEXMEPHOIO MPOCTPAHCTBA, MpPUHAJICKAIICH MPUMUTUBY. Metoa rpa-
HUYHOTO IpenacrasieHus (B-Rep) Ttaxxke onepupyeT ¢ NpUMHUTHBAMHU, CBSI3aHHBIMU IIPH IO-
Moty OyJeBsIx oneparuii. [Ipu 3ToM MOens OMMCHIBAETCS] COBOKYITHOCTBHIO pedep U rpaHed,
ONpPEAEIAIONINX TPAHUYHYIO ITOBEPXHOCTh TBEPAOIO Teia. DT JaHHBIE JIOMOJHSIOTCS WH-
dbopmarueit 0 TOMoIOrUK MPUMUTUBA U OCOOEHHOCTSAX ero reomerpun. Meroa B-Rep Gonee
ynoOeH npu Moau(HUKaIK TPUMHTHBOB, HO TpeOyeT 00JbIIero o0beMa KOMITBIOTEPHOH Ia-
msTU. [IpuMenenune OyneBbIX onepanuil B TBEPAOTEILHOM MOJACTUPOBAHUU

Hcnonbs3oBanne MaTreMaTH4YeCKOW TEOPUU MHOXKECTB (OyJIEeBBIX OINepalinii) B TBEPIO-
TEJIbHOM MOJIEIMPOBAHUU OCYIIECTBIISETCS B CACAYIOIIMNX CIyYasx:

1. Boruncnenne 0ObEMHBIX U BECOBBIX XapaKTEPUCTUK, B JAHHOM HCIOJB3YIOTCS OY-
JIEeBbIE Ollepauuu + u — ;

2. Pacuer HanpskeHUH , [UIs ONIpeieTieHs] HanpshkeHU 3-X MepHas Mojieb pa3ouBa-
€TCsl Ha psJl KOHEYHBIX IEMEHTOB U B Ka)XK[IOM Y3JI€ ONPEAEISAETCS 3HAUEHUE BHYTPEHHUX
HaIpsKEHUM;

3. Umuranus onepanuu MexaHoOOpaOOTKH, SBISETCS OJHUM M3 Hambosee BasKHBIX
PUMEHEHHEM TeOpUHU MHOXecTBa. [Ipoliecc ynaneHus npumycka Mo>KeT ObITh COTTOCTABIIEH C
OyJeBBIMM ONepalusIMU Pa3HOCTH, @ CBAPKH C ONEpaLusiMu +;

4. O6GHapyxeHHe NIepeceyeHus MOBEPXHH (CTaHapTHAs onepalus 0yl1eBol TEOpUn).

Metoabl TBEpIOTEIBHOTO MOJICIMPOBAHUS, OCHOBAHHBIE Ha OYJIEBBIX OIEpaLUsX,
0COOEHHO YAO0OHBI MPU BBIYMCIEHUU TOBEPXHOCTHBIX M BECOBBIX XapaKTEPUCTHUK TEJ, pacue-
T€ HaNpsOHKEHUH, UMHUTALUHN Ollepaluii MeXxaHu4eckoil o0paboTku. B mocneanem ciydae ome-
pauuu pe3aHust MeTamuia (ToO4eHue, (pe3epoBaHUE, CBEPJIICHHE M T. I1.) MOTYT OBITh JIETKO
OMHKCaHBbl MPHU MoMoUIM OyseBoil pazHOCcTH. ECTeCTBEHHBIM NMPHIIOKEHHEM OYJIeBOM anreOpsl
SBJISIETCS TAKXKE aHAJIM3 CTOJIKHOBEHUH (KOJUTU3UI), KOTOpble 00HAPYKMBAIOTCS IIPU TOMOIIU
olepaluy epeceueHusl.

ITocne BbINIONMHEHUS 3ajaHUS IIPOBECTU MOArOTOBKY WJLIIOCTPATUBHOIO Marepuana |
otueta. K oTduery npuinoxuts Qaitsiel nonydeHHsix 3D moaenei.
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