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KomnboTepHoe Moe1MpoBaHUE TeXHOIO0rHYecKuX npouecco OM /|

Pazpaborana B coorBetcTBuu ¢ OC BO:

CaMOoCTOATENBHO yCTaHABIMBAEMBIH 00pa3oBaTeNbHBII CTaHAAPT BhICIIEro 00pazoBaHus deepanbHOE TOCYAaPCTBEHHOE
ABTOHOMHOE 00pa30BaTeNbHOE YIPEKICHNE BRICIIEro 00pazoBanus «HarrmoHamsHEIN HeCIe0BaTeIbCKHI TEXHOIOTHIECKHI
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CocraBlieHa HA OCHOBaHHH y4eOHOTO IUIaHA!

22.03.02 Meramnyprust , OM-18.plx O6padoTka MeTaIIOB JaBJIeHUEM, YTBEpKIeHHOro YueHbM coBeroM BO HUTY "MUCuC"
28.02.2018, mporokomn Ne 5-18
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TexXHOJOrHH U 000pPYI0BaHNS 06PAGOTKH METAIOB JaBJIeHHEM

Iporokon ot 29.06.2020 r., Nel10

3aB. kadenpoii Camyces C.B.



1. HEJIN 1 3AJAYU OCBOEHUA

1.1|Ilempr0 OCBOCHHS JUCIHILIMHEI ABIISCTCS (JOPMUPOBAHNE Y CTYICHTOB IIPAKTHICCKUX HABBIKOB PA0OTHI C COBPEMEHHBIMI
HPHUKIATHBIMA IPOrPaMMaMH IIPU PEIICHIHN 33129 IPOSKTHPOBAHHS U PACUeTe TEXHOIOTHIECKHX IIPOLECCOB 00paboTKn
METAJUIOB JaBICHUEM.

1.2|3agaun JUCIUILINHEL:

1.3|V3y4eHne YiCcIeHHBIX METOI0B NPH PEIICHHH 3aad 00padOTKU M METAJIOB AaBJIEHHEM, a TAKKe IPOrpaMMHOE
obecrieyeHne, peann3yomniee JaHHbIE METOIBI.

1.4|Hayuurcst npUMeHSITh METO/ KOMIIBIOTEPHOTO MOZICIMPOBAHUS IPH MIPOSKTUPOBAHUH, aHAIN3E, UCCIEIOBAHUU U
KOPPEKTUPOBKE TEXHOJIOTrHYeCKuX mporeccoB OM/I.

1.5|TIproGpecty onbIT pa3paboTKH KOMITBIOTEPHBIX Mojenei mporeccoB OM/I, Bepudukaimum u NpoBEpKH aJeKBATHOCTH
MOJICITHPOBaHHSI.

2. MECTO B CTPYKTYPE OBPA30BATEJLHOM ITPOI' PAMMBI

Huxn (pazgen) OIT: |Bl.B.I[B.02

2.1|TpeGoBanus K NpeJBapUTe/IbLHOI NOATOTOBKE 00y4alOIerocs:

2.1.1{MogenupoBaH#e MPOLECCOB M 00BEKTOB B METAILTYPIHU

2.1.2|Teopus nponeccoB miacTHIeckor nedopmanim

2.1.3|Teopust 006pabOTKH METAIIOB JaBICHUEM

2.2(Iucumniaunbl (MO1YJIM) U IPAKTHKH, A1 KOTOPbIX OCBOEHHE AAHHOI JMCIMIIMHBI (MO1YJIs1) HE00XO0AMMO KaK
npeaIecTByIoNIee:

2.2.1|{TToaroTroBKa K MpOIEAYype 3aUTHI U Tponeaypa 3amutsl BKP

2.2.2|HayuHno-uccnenoBarenbckas pabora

3. PE3YJIBTATBI OBYYEHUWA IO JUCIHUIUVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUAMMX

IIK-1.5 : cnoco0HOCTH BHIOUPATH M NPUMEHATH COOTBETCTBYIOIHE METOAbI MOAeTUPOBAHNUS (PU3NYECKUX, XHMHYECKUX H
TEXHOJIOrHYECKUX MPOLECCOB

3HaTh:

ITK-1.5 -31 3HaTh METOBI MOJIETUPOBAHUE TEXHOJIOTHYECKUX CUCTEM

MK-1.1: cmoco0HOCTH K aHAJM3Y H CHHTE3Y

3HaTh:

ITK-1.1-31 CroxacTuueckuil ¥ A€TEPMUHUPOBAHHBIHM IOAXO/bI K MOJESIUPOBAHUIO CUCTEM

YK-9.2 : cniocoGHOCTB OCYIIECTBJISATH MOAeIMPOBAHNE, AHAIM3 H IKCIEPUMEHTA/IbHbIE HCCIC0BAHMS /I PeLIeHHs PpodJieM
B NIpodeccHOHANBHOIT 00J1acTH

3HaTh:

VK-9.2 -31 MuTanoHHBIN ¥ ONTUMHU3AIMOHHBIN MTOAXO0AbI K MOJICIMPOBAHUIO CHCTEM

IIK-1.5 : cnoco0HOCTH BHIOUPATH M MPUMEHSTH COOTBETCTBYIOLME METOAbI MOAETUPOBAHUS (PU3HUECKUX, XHMHYECKUX H
TEXHOJOTHYeCKHX MPOoIecCoB

YMmerhb:

[IK-1.5 -Y1 YmeTh npuMeHsITh METOIBI MOJEIMPOBAHUS TEXHOIOTHUECKUX nporeccoB OM /]

IIK-1.1: ciocoOHOCTH K AaHAJM3Y U CUHTE3Y

YMmeThb:

[IK-1.1-Y1 Ananu3upoBath Moay4eHHbIE paCUETHBIE 3HAUEHMUS, EIaTh BIBObI

YK-9.2 : cnoco0HOCTH 0CYyLIeCTBJISITH MOJe/IMPOBAHNE, AHATN3 U IKCIICPUMEHTATbHBIC HCCJIe0BAHNS /151 peleHus mpodJaemM
B NpodeccHOHANBHOIT 00J1acTH

YMmeTh:

VK-9.2 -Y1 AHanu3upoBaTh UCIIONb3YEMbIE MOJEIH

IIK-1.5 : cioco0HOCTh BHIOMPATH M NIPUMEHATh COOTBETCTBYIOLIME METOAbI MOJeTUPOBAHUS (PU3HYECKHX, XHMUYECKHUX U
TeXHOI0rH4eCKHX NPOLeccoB

Baagernb:

I1K-1.5 -B1 Bnazers HaBbIKaMH COBPEMEHHBIX METOJIOB IPOEKTUPOBAHMS IIPOLIECCOB U UX METOJAMU pacyera.




K-1.1: cnoco0HOCTH K aHAJM3Y U CHHTE3Y

Baagernb:

[TIK-1.1-B1 Meroaukamy 1 MaTeMaTHI€CKUMHU METOJAMH aHAIHM3a ¥ CHHTE3a MPU MOAEINPOBAHUN TEXHOIOTMIECKHX MPOIIECCOB

OM/T

YK-9.2 : cioco0HOCTH 0CYIIeCTBISITH MOIeINPOBAHUE, AHATH3 M IKCIIEPUMEHTAIbHbIE UCCJIeI0BAHMS /ISl PeLleHHs: npodJieM
B Npo(eccoOHAIBLHOM 00/1aCTH

Baagernb:

YK-9.2 -B1 INakeramu pUKJIaIHBIX TPOrPAMM U CPEACTBAMH KOMITBIOTEPHOM rpaduKy Aj1sl pelieHus 3a1a4 B 001acT 00paboTKu
METaJUIOB JaBICHUEM

4. CTPYKTYPA U COJEP’)KAHUE

Kon HaumenoBanue paszesioB u TeM /Buj 3anatus/| Cemectp / | Yacos | Kommneren- (JIuteparypa u| Ilpumeuanue
3aHATHA Kypc 197071 3JI. pecypchbl
Pazpnen 1. Lleau u 3a1a4i KOMIBIOTEPHOI O
MOIeJIMPOBAHNS TEXHOJIOIMYECKHX MPOIECCOB
00paldoTKN MeTAJJIOB JaBJIeHHEeM, YHCJIEHHbIEe
MEeTOJbI PAc4éTa U UX MPUMEHEHHUe 1151
aHAJIN3a IVIACTHYECKHUX AedopManuii

1.1 Ienu 1 3312491 KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS 7 4 TIK-1.1 TIK- J1.1
TexHoyornyeckux npoueccos OMJI, ocHOBHbIE 1.5
TIOHSTHSL ¥ onpenenenHust /Jlex/

1.2 [MpopaboTka nexmonHoro marepuana /Cp/ 7 10 TIK-1.1 [IK- J1.1

1.5
Pa3nen 2. MoneaupoBanue TEXHOJIOTHYeCKUX
npouecco OM/JI B QForm

2.1 Mopenuposanue nporeccoB OM/I B 7 5 TIK-1.1 VK- [JI12.2 JI2.3 JI2.1
MPOU3BOCTBE MPOKATA, KEJIEIHOA 0P O’KHBIX 9.2 TIK-1.5 91
Koiec u TpyO B mporpammax QForm  /Jlex/

2.2 Pazpaborka 2D u 3D mozenu pabouero 7 4 VK-9.2 J2.2
MHCTPYMEHTA B CUCTEMax aBTOMAaTH3UPOBAHHOIO 31
MPOCKTUPOBAHMSI, pab0Ta C MPEMPOIECCOPOM H
nocrrnpoueccopom nporpammel QForm  /TIp/

2.3 UccnenoBanue TeueHus MeTauia npu ocazake /IIp/ 7 4 YK-9.2 2.2

€]

2.4 HccnenoBanue TeueHus: MeTaia Ipy OCaIKe C 7 4 YK-9.2 2.2
MTOMOIIBIO MOZIENIUPOBaHKA B porpamme QForm. €]
IMposepka pe3ynpTatoB monenu. /J1ad/

2.5 MonenupoBaHue npoiecca ropsiaeit 00bEMHOMN 7 3 YK-9.2 2.2
[ITaMITOBKY CTaJIbHBIX 3ar0TOBOK B QForm €|
Mp/

2.6 Kommneroreproe moaenupoBanue npouecca ['OLL 7 4 VK-9.2 2.2
B QForm. /J1a6/ 21

2.7 MonenupoBanue mpomeccoB MPOIOIEHON 7 2 VK-9.2 J12.1
npokatku /J1a6/ a1

2.8 MonenupoBanue MpoIeccoB BUHTOBOM 7 2 VK-9.2 JI2.1J12.3
MPOIIUBKY U packaTku Tpyo /IIp/ 21

2.9 MopaenupoBanue npoiecca 00beMHO 7 2 TIK-1.1 IIK- J12.1
mraMnoBku B mporpamme QForm  /J1a6/ 1.5 31

2.10 OO6paboTka 1 UHTEpIpETALHsT HHOPMAIUH, 7 4 TIK-1.1 YK- J1.1
MOJTY4E€HHOH B PE3yNbTaTe KOMIIBIOTEPHOTO 9.2 TIK-1.5 31
MmozenupoBanus /JIex/

2.11 AHanu3 pe3ylbTaTOB MOJEIUPOBAHUS U 7 2 IK-1.1 VK- JI1.1
9KCIOPTHPOBAHUE PaCUCTHBIX JaHHEIX /IIp/ 9.2 €

2.12 [IpopaboTka JeKIMOHHOTO MaTepuaa, 7 7 IK-1.1 VK- [JI1.1J12.2 J12.1
MaTepHaJIoB IPAKTHYECKUX 3aHATUH, TOATOTOBKA 9.2 TIK-1.5 J12.3
K BBITIOJTHEHHIO U 3alUTe JaO0paTOPHBIX paboT 2133
Pa3pen 3. [IpumeHenne BHIYMCIUTETbHOM
cpeasl DEFORM pa1s1 Moe/IMpOBaHUS
TexHOJornyeckux npoueccop OMJI

3.1 [Ipumenenne DEFORM s MmopenupoBaHus 7 5 TIK-1.1 IIK- JI2.1
TexHosorndeckux mnporeccos OMJI  /Jlex/ 1.5 22




32 KommnbrotepHoe MoaenrpoBaHue Ipolecca 0CaIKu 7 4 TIK-1.1 VK- JI2.1

B cpene DEFORM /J1a6/ 9.2 TIK-1.5 32
33 Komneroreproe mopenupoBanue npoueccoB OM/] 7 5 IIK-1.1 VK- JI2.1

B DEFORM /Tp/ 9.2 TIK-1.5 32
34 [IpopaboTka MaTepuaIoB MPAKTHYECKUX U 7 10 | [IK-1.1 VK- J12.1

11a00paTOPHBIX 3aHATHIA, TOATOTOBKA K 9.2 IIK-1.5 2233

BBITIOJTHEHHUIO M 3aIUTE JIA0OPATOPHBIX padoT,

BBITIOJIHEHUE IoManiHero 3aaanus /Cp/

Kontpons 7 27 | IIK-1.1 VK- [JI1.1J12.1 J12.2

9.2 IIK-1.5 J2.3
213233

5. ®OHJI OHEHOYHbBIX MATEPHAJIOB (ITPHJIOKEHMUE)

6. YHEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas1 JiuTEpPaTypa

ABTOpI:I, COCTaBUTCIIN

3arnaBue

bubnnoreka

W3narenscTBO, TON

JI1.1 |JIeymun H.O. MogzenupoBaHue IPOLIECCOB U | DIEKTPOHHBIN KaTauor Mocksa ®OPYM, UHOPA-M,
00BEKTOB B METAILTYPTHH: 2013
YUeOHHK
6.1.2. lononHuTeILHAS TUTEPATypa
ABTOpBI, COCTaBUTENHN 3arnaBue bubnnoreka W3parenbcTBoO, roj
JI2.1 |A.Il. Komnukos, OO6paboTka MeTaIIoB DNEKTPOHHBII KaTaJIor Mocksa U3n.Jlom HUTY
b.A. Pomanues, JIaBJICHUEM: TEOPHS MIPOLIECCOB "MUCuC", 2019
A.C. AneueHko TpyOHOI'0O IPOU3BO/ICTBA!
y4eOHHUK
JI12.2 |Pomanenko B.II. Texnonorust u obopynoBanue  |Mertoandeckue mocoous Beikca, 2019
KOJICCOIPOKATHOTO
HPOM3BOJICTBA: Y4eOHOe
nocobue
JI2.3 |Pomanues B.A., BunroBas npommska B TpyOHOM | DIEKTPOHHBII KaTanor Mocksa U3n.Jlom HUTY
I'onuapyk A.B., IPOU3BOACTBE: yueOHOE "MUCuC", 2017
Anemenxo A.C. nocobue
6.2. [lepeuens pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH «IHTepHeT»
Hayunas snextponHas oubdiamorexa MUCuC. http://elibrary.misis.ru/action.php?
51 Kommsrotepaoe MonenupoBanue Texuonormdecknx |kt path info=ktcore.SecViewPlugin.actions.document&fDocument
nponeccoB OM/I: ma6. mpaxtuxym/C.M. Kpuckosma [I1d=12059
[n mp.], 2019
Hayunas snextponHast oubmmorexa MUCuC. http://elibrary.misis.ru/action.php?
HHpopMamoHHbIE TEXHOJIOTHH TPH kt path_info=ktcore.SecViewPlugin.actions.document& fDocument
22 . —0545
MIPOCKTUPOBAHHUHU TIPOIIECCOB: J1a0. mpakTHkyM/M. M. [1d=9545
Cxpunanenko, M.H., 2013
000 HAYYHAS DJIEKTPOHHA A http://elibrary.misis.ru/action.php?
93  |BUBJIMOTEKA kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459
6.3 IlepeyeHb IMLEH3MOHHOTO MPOIPAMMHOI0 00ecneyeHust
IL.1 |Windows 7 Professional
I1.2 |Microsoft Office 2007
I1.3 |autuBupycHoe I1O Dr.Web
1.4 |QForm
1.5 |DeForm
1.6 |MS Teams
1.7 |LMS Canvas
6.4. Ilepeuenb NHGOPMALNOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHATBHBIX 023 TaHHBIX
W.1 |Hayunas smexrponnas 6ubmmoreka eLIBRARY.ru — URL: https://elibrary.ru
1.2 |Otkpserroe obpaszosanue — URL: https://openedu.ru
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue | OcHaleHue
11 Kowmrmsroteproe MOJICTPOBAHKE [IOCKAa KJIACCHYECKas, KOMIIBIOTEp C JMJOCTYyIIOM K CETH
TEXHOJOrmYeckux nporeccos OM /] "Uuteprer” (16 1mT.), TPOEKTOp, 3KpaH, paboyee MecTo

npenogasarens, croi (16 wr.), cryn (32 mr.)

I[1IO:Windows 7 Professional, Microsoft Office 2007, QForm,
antuBupycHoe I[10 Dr.Web, MS Teams, Visual Studio,
KOMILTEKT TEMAaTHYECKHX MPE3CHTAIIUI

5 KowmrbroTepHoe MOJICTUPOBAHKE | IOCKa KIIaCCHYeCKasi, J0CKa WHTCPAKTHBHAs, KOMIIBIOTED C
TEXHOJOrn4Yeckux nporeccos OM /] noctyniom K ceru "MHtepuer" (16 mT.), mpoekrop (1 mT.),
skpaH (1 wrT.), paboyee Mecro mpenoaasarens, croi (16 wr.),

crya (16 mr.)

ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
QForm, DeForm, antuBupycHoe IIO Dr.Web, MS Teams,
Visual Studio, KOMIUTEKT TeMaTHIECKUX NPE3CHTALIHI

29 Kommsrotepaoe MOJICIMPOBAHKE [[TOMeIeHne Ul XpaHeHWs H  NPOQHIAKTHYECKOTO
TEXHOJIOIHIECKHX nporeccoB OM /1 00CITy)KMBaHHS y9eOHOr0 000pyTOBAHHS

46 Aymuropust IS CaMOCTOSTENBHOM [TOCKa KJIACCHYeCKas, KOMIIBIOTEp C JOCTYIOM K CeTH
paboThl 00yJAIOIINXCS "Uureprer” (16 wr.), mpoekrop (1 mr.), skpas (1 mrT.), pabouee

MecTo mpernoganarens, croi (16 mr.), cryn (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007, Kommac,
artuBupycHoe 10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHE YKA3AHUA 1JISA OBYYAIOIIUXCA

Becn kypc paszeneH Ha CaMOCTOSITENbHBIE B3aUMOCBSI3aHHBIE YacTH, T.€. UMEET MOAYJIbHOE OCTpoeHue. Pa3Burue
CaMOCTOSTEIBHOCTH 00YHAIOLINXCS TOCTUTAETCS MHANBHYAIM3alel JOMAIITHEro 3alaHus, OTYETOB I10 TJaOOopaTOpHEIM paboTaM U
BOITPOCOB JIJIs1 BHYTPHUCEMECTPOBOIO KOHTPOJIS 3HAHUH. DTO 00eCHeunBaeTCss METOAMIECKUMHU Pa3padOTKaMH, CyIIECTBEHHO
MOBBIMAIOMINUME 3P (HEKTHBHOCTh CAMOCTOSATENLHON paOOThI CTYICHTOB.

Jlekuuy MPOBOASTCS € UCTIONIB30BAHUEM MYJIBTHMEAUMHBIX TEXHOJIOT Ui B CIICIIHATILHO 000PYIOBaHHBIX ayIUTOPUSX, IPU 3TOM
JIEKIMOHHBIA MaTeprall IEMOHCTPUPYETCS ¢ HCIONb30BaHHEM rpaduueckoro penakropa Power Point.

Ha npaxTtuyeckux 3aHATHAX U IPU BBIIOJHEHUN JOMAIIHUX 3aHATUI OCBaMBAIOTCS KaK KJIACCHUYECKUE METObI PEIICHUs 3314, TaK U C
MCIOJIF30BAHUEM [AKETOB MPHUKIAAHBIX IPOrpaMM. Takas BO3MOKHOCTh 00ECIICUMBACTCSI PAILIMOHAIBHBIM HCIIONB30BAaHUEM BPEMEHH
MIPY MPOBEACHHUH JISKIMH U MPAKTHUSCKUX 3aHATHIH C IMUPOKUM MPHUBJICICHHEM MYJIbTHMEINIHHON TEXHHUKH, H COBPEMEHHBIX MAKETOB
MPUKJIAIHBIX TIPOrPaMM, a TaKkke GOpMUPOBaHKEM TPEOOBAHUIA K MOATOTOBKE CTYICHTOB MO MPEANISCTBYIONIMM JUCIUTLTHHAM
(Maremartuka, nHOpMaTHKa, husuka u 1ap.) OTIeNbHBIe Y4eOHBIC BOIIPOCH! BEIHOCATCS HA CAMOCTOSATENBHYIO IPOPadOTKY
KOHTPOJIMPYIOTCS IIOCPEICTBOM TeKyIIeil artecTaimi. [Ipy 3TOM OpraHu3yrOTCS TPYIIOBEIC H HHIMBUTyaJIbHBIC KOHCYIbTallHH
Meroaudeckue yka3aHus K 0 OpMICHHUIO JOMAIITHETO 3aJaHusI ¥ JIAOOPATOPHBIX pabOT MPUBECHBI B METOANIECKOM TTocooun - Ne105
ITpaBuita oopMIIEHHS MICBMEHHBIX PA00OT MEPONIPHUATHH TEKYIIETro KOHTPOJI yCIIeBAEMOCTH, IPOMEXYTOYHOI aTTecTanny (3a1aHni
KOHTPOJISI CAMOCTOSITENBHOM paboThI CTYyIEHTOB, OTYETOB TI0 MPAKTUKAM, KYPCOBBIX pabOT/IPOEKTOB, HAYYHO- HCCIIEI0BATENHCKIX
pabor) - Beikca 2020r http://elibrary.misis.ru/action.php?
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