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Pabouas nporpamma

HapaMerpnquKoe MOACJTHUPOBAHHE TEXHOJOI'HYIECKOr0o HHCTPYMEHTA

Pazpaborana B coorBetcTBuu ¢ OC BO:

CaMOoCTOATENBHO yCTaHABIMBAEMBIH 00pa3oBaTeNbHBII CTaHAAPT BhICIIEro 00pazoBaHus deepanbHOE TOCYAaPCTBEHHOE
ABTOHOMHOE 00pa30BaTeNbHOE YIPEKICHNE BRICIIEro 00pazoBanus «HarrmoHamsHEIN HeCIe0BaTeIbCKHI TEXHOIOTHIECKHI
yruBepcuret « MUCuCy» o HanpasireHuro oarotoskn 22.03.02 Metamryprus (ypoBeHb OakanaBpuata) (mpukas ot 02.12.2015 r. Ne
602 0.8.)

CocraBlieHa HA OCHOBaHHH y4eOHOTO IUIaHA!

22.03.02 Meramnyprusi, OM-18 30.plx O6paboTka MeTaIIOB JaBJIeHUEM, YTBEpKIEHHOro YdueHbsM coBeToM BO HUTY "MUCuC"
28.02.2018, mporokomn Ne 5-18

Pabouas nporpamma o00peHa Ha 3aceqaHuu Kadeapsl
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{CdopmupoBath y CTyACHTOB CHCTEMHOE IIPEJICTaBICHIE O CYITHOCTH X OCOOCHHOCTSIX MTAPaMETPIIECKOTO MOIEITNPOBAHUS
HMHCTPYMEHTA C TIOMOIIBIO CIENNAaTH3UPOBAHHOTO IIPOIrPAMMHOTO 00ECTICUCHUS.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

uxn (paszern) OIT: |B1.B.):[B.02

2.1|TpeGoBaHus K NpeABAPUTEILHOIl MOATOTOBKE 00y4alOIIerocs:

2.1.1|{MopenupoBaHue MpoLECCOB 1 00BEKTOB B METAJUTYPTUH

2.1.2| TexHonorus KOHCTPYKIIMOHHBIX MAaTEPHAIIOB

2.1.3|YuebHas MpaKTHKa 0 MOIY4YEeHHIO NEPBUYHBIX NPO(HECCHOHANBHBIX YMEHUH

2.1.4| deranu MamiH

2.1.5|KomnbroTepHas rpaduka

2.2| JucuMnianHbl (MOLYJIM) M MPAKTHKH, 1JIs1 KOTOPBIX 0CBOEHHE TAHHOI TUCHUILUINHBI (MOAYJISl) HEOOXOIUMO KaK
npejlIecTBYIONIee:

2.2.1|Hay4uHo-HccnenoBaTensckas padbora

2.2.2|IloaroroBka K NpoLeaype 3aluThl ¥ npoueaypa 3amurs: BKP

2.2.3|IIpoexTupoBaHUE METAIUTYPTUUECKUX LIEXOB

3. PE3YJIBTATBI OBYYEHUSA 110 JUCHUILVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUAMHAX

IIK-1.5 : cnoco0HOCTH BHIOUPATH M MPUMEHSATH COOTBETCTBYIOIME METOAbI MOAETUPOBAHUS (PU3HUECKUX, XHMHYECKUX H
TEXHOJIOTHYECKUX MPOLECCOB

3HaTh:

[IK-1.5 -31 3HaTh METOIBI MOIETHPOBAHNE TEXHOIOTUIECKIX CUCTEM

IK-1.1: ciocoOHOCTH K aHAJM3Y U CUHTE3y

3HaTh:

I1K-1.1-31 Bo3morkHbIe Harpy3Ku Ha MHCTPYMEHT B IIpoleccax 00paboTKU METAJIIOB JaBJICHUEM

YK-9.2 : ciocoGHOCTH OCYIIECTBJISITh MOJeJMPOBAHNE, AHAJIH3 H IKCIIePUMEHTAIbHbIE HCCIIe0BAHMS [IJIsl PelLIeHHsI IIPodiieM
B nIpodecCHOHAIBbHOI 00/1acTH

3HaTh:

YK-9.2 -31 UMUTaIMOHHBIN ¥ ONITUMHU3AIMOHHBIN MTOAXO0AbI K MOJICIUPOBAHUIO CHCTEM

IIK-1.5 : cioco0HOCTh BHIOMPATH M NIPUMEHATH COOTBETCTBYIOLIME METO/AbI MOJe1UPOBAHUS PU3HYECKUX, XHMUYECKHUX U
TeXHOJI0TH4eCKHX NPOoLeccoB

YMmerh:

IIK-1.5 -Y1 YMeTb IpUMEHATh METOABI MOJIEIHMPOBAHUS TEXHOIOIMIECKOro HHCTpyMeHTa OM /]

IIK-1.1: cioco0HOCTH K aHAJIU3Y U CUHTE3Y

YMmerhb:

[TK-1.1-Y1 YMeTb aHAM3UPOBATh PE3yJIbTAaThl MOJICIMPOBAHUS HHCTPYMEHTA B TIpolieccax 00pabOTKH METAJIOB JIaBJICHUEM

YK-9.2 : cioco0HOCTH 0CyIeCTBISITH MOIeTHPOBAHUE, AHATH3 M IKCIIePUMEHTAIbHbIE UCCJIeI0BAHMS /ISl peLeHHs: npodJeM
B Npo(eccHoHAIBLHOM 00/1aCTH

YMeThb:

VK-9.2 -Y1 AHanu3upoBaTh UCIIONb3YEMbIE MOJETH

MK-1.5 : ciocodHOCTH BLIGHpaTL H IPUMEHATDH COOTBETCTBYHOIIIHME METOAbI MOACJTHPOBAHUA (l)l/l3l/l‘leCKI/lX, XUMHUYECCKHX U
TEXHOJOTHYCCKUX MPOIECCOB

Baagern:

IIK-1.5 -B1 BJ'IaZ[eTI) HaBbIKaMH COBPEMCHHBIX METOA0OB MOACITNPOBAHU S (1)I/I3I/I‘{eCKI/IX, XUMHUYCCKUX U TCXHOJOTMICCKUX IMTPOLECCOB

MK-1.1: cnocodHOCTH K aHAJM3Y U CHHTE3Y

Baagernb:

I1K-1.1-B1 BeruaucnuteIbHBIME CpegaMH UIS pacdéTa qedopMaliii 1 HaNpsDKeHHI B HHCTPYMEHTE B IIPoIieccax 00pabOTKH METauIoB
JTaBICHHEM




YK-9.2 : cniocoGHOCTB OCYIIECTBIATH MOACIMPOBAHNE, AHAIN3 H IKCICPUMEHTAIbHbIE HCCACI0BAHMSA /I PeLIeHUs podJieM
B NIpodeccHOHANBHOI 00J1aCTH

Baagernb:

YK-9.2 -B1 IMakeramu pUKJIaIHBIX TPOrPAMM U CPEACTBAMH KOMITBIOTEPHOM rpaduky Aj1sl pelieHus 3a1a4 B 001acTi 00paboTKH
METaJUIOB JaBICHUEM

4. CTPYKTYPA U COJEP’)KAHUE

Kon HaumeHnoBanmue pa3nesioB u TeM /Buj 3ansitusi/| Cemectp / | Yacos | Komneren- |Jluteparypa u| Ilpumeuyanue
3aHSATHSA Kype HUH 3J1. pecypchl

Pa3nen 1. ITpumenenne QForm ais
MO/IEJHPOBAHUS U ONITHMHU3AIUH POKATHOTO

NPON3BOJCTBA

1.1 ITpumenenue BeruncauTenbHON cpeapl QForm 9 1 IK-1.1 IIK- J2.3
JUISL MOJICTIMPOBAHHUS U ONITHMH3AINH IPOKaTHOTO 1.5 22
npomsBojcTaa /JIex/

1.2 Paspadotka 2D u 3D monenn pabodero 9 2 IK-1.1 VK- | JI2.1J12.3
HMHCTPYMEHTA B CUCTEMAaX aBTOMATH3UPOBAHHOIO 9.2 IIK-1.5 22

MPOEKTHPOBAHMS, PaboTa ¢ MPEIpoIeccopoM U
nocrrnponeccopoM nporpammel QForm  /TIp/

1.3 HccnenoBanue TeueHust MeTaia Ipy OcaIke 9 3 TIK-1.1 VK- JI2.1J12.3
/J1a6/ 9.2 TIK-1.5 32 33

1.4 MoenupoBaHue Tpoiiecca ropsaeii 00bEMHOMN 9 2 TIK-1.1 VK- JI2.1J12.3
IITaMITOBKH CTaJbHBIX 3aroToBOK B QForm 9.2 TIK-1.5 22
Mp/

1.5 MonenupoBanue IpoIeccoB MPOIOIEHON 9 2 TIK-1.1 VK- JI2.1J12.3
npokatku /TIp/ 9.2 TIK-1.5 32

1.6 MonenupoBaHue nporeccoB BUHTOBOM 9 2 TIK-1.1 VK- JI2.1J12.3
MIPOILIUBKY U packaTku Tpyo  /TIp/ 9.2 TIK-1.5 32

1.7 [MpopaboTka JEKIMOHHOTO MaTepHaa, 9 28 TIK-1.1 YK- | JI2.1 J12.3
MaTepuaIoB MPAKTHYECKUX 3aHATHH, IO OTOBKA 9.2 IIK-1.5 39233

K BBITOJTHEHHUIO ¥ 3alIUTE JJAOOpaTOPHBIX paboT

Pa3nen 2. [Ipumenenne DEFORM nuist
napaMeTpu4ecKoro MoaeJJHpoOBaHUS

HHCcTpyMeHTa OMJ]

2.1 ITpumenenne DEFORM miist napaMeTpuueckoro 9 1 IK-1.1 IIK- J2.1
MozenupoBaHus HHcTpyMeHTa OM/] /Jlex/ 1.5 €]

2.2 MonenupoBanue uactpymenta OM/] ¢ momonipro 9 3 IK-1.1 VK- JI2.1
BBIYMCIIUTENBHOM Cpe/ibl KOHEUHO-3JIEMEHTHOIO 9.2 IIK-1.5 €]
anamm3a DEFORM /J1a6/

23 MopnenupoBanue uacrpymenta OM/I ¢ noMoIIbIO 9 4 IIK-1.1 VK- 2.1
BBIUUCITUTENBHON Cpe/ibl KOHEYHO-3JIEMEHTHOTO 9.2 IIK-1.5 21
ananmsa DEFORM /TIp/

2.4 [IpopaboTka JEKIIMOHHOTO MaTepHaa, 9 28 TIK-1.1 VK- J12.1
MaTeprasoB MPAKTHYECKUX 3aHITUN, TOAT OTOBKA 9.2 TIK-1.5 2133

K BBITOJTHEHHUIO ¥ 3alUTE JJAOOpaTOPHBIX paboT

Pazpen 3. [lpuMeneHue 31eKTPOHHBIX TA0IHIL
Excel a1 Moae1MpoBaHusi U aHAJIM3A

npoueccoB OM/]

3.1 [Tpumenenue anekTpoHHbIX Tabmui Excel mis 9 2 TIK-1.1 YK- JI1.1J12.2
00paboTKH pe3ynbTaTOB MOJACIUPOBAHUS U UX 9.2 TIK-1.5
ananmza /IIp/

3.2 [IpopaboTka JeKIMOHHOTO MaTepuaa, 9 26 IK-1.1 VK- J.1J12.2
MaTepHaJIoB IpaKTHUecKux 3aHstuii /Cp/ 9.2 TIK-1.5

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB (ITPHJIOKEHUE)




6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue bubnnorexa W3parenbcTBo, o
JI1.1 [M.B. I'aBpuios, WNudopmaruka u DNEeKTPOHHBIA KaTaJIOT Mocksa FOpaiit, 2012
B.A. Knumos UHPOPMAIOHHBIE

TEXHOJIOTHHU: YYEOHHK

6.1.2. JlonoJHUTEIbHAS JIUTEPATYPA

ABTOpBI, COCTaBUTENU 3arnaBue bubnuoreka WznarenscTBO, rox
JI2.1 |Pomanenxo B.II. TexHonorus u odbopynosanue | MeToauueckue nocoous Beikca, 2019
KOJIECONPOKATHOr O
HpOM3BOJICTBA: Y4eOHOe
rocobue
JI2.2 |Tanxun C.IL, WupopmaroHHbe Mertoaudeckue nocooust Mockaa, 2002
I'onuapyk A.B., TEXHOJIOTMU B METAJUTYPrHH.
Jaesa E.B. IIpumeneHne mpUKIaIHbIX
IIpOrpaMM B IIPOEKTHPOBAHUU
TEXHOJIOTMYECKOr0

HHCTPYMEHTA: Y4eOHO-
METOAUYECKOE IT0co0ue

JI2.3 [Koponés A.A. Mexanngeckoe DNEeKTPOHHBIA KaTAIOT Mocksa Metamryprus, 1986
000pyaoBaHMe NPOKATHBIX U
TPYOHBIX LIEXOB: YUCOHUK JIJIs

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTEepHET»

Hayunas anekrponHas 6ubnmuoreka MUCucC. http://elibrary.misis.ru/action.php?
HNHdpopManmoHHbIE TEXHOJIOTHU PH kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
o1 . -
MIPOCKTUPOBAHUH NPOLIECCOB: J1ad. mpakTukym/M.M. |1d=9545
Ckpunonenko, M.H. Ckpunonenko, 2013
Hayunas snexrponHas 6ubnmmoreka MUCucC. http://elibrary.misis.ru/action.php?
3 KomnbrepHOe MOAEIMpPOBaHNE TEXHOIOTHIECKUX kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
nipoueccoB OM/I: na6. npaxtukym/C.M. Kpuckosuy [1d=12059
[n mp.], 2019
OO0 HAYYHAA DJIEKTPOHHA A http://elibrary.misis.ru/action.php?
23 |BUBJIMOTEKA kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument

1d=12459

6.3 IlepeyeHDb JIMIEH3HOHHOT0 IPOIPAMMHOI0 00ecneYeHust

.1 |Windows 7 Professional

1.2 [Microsoft Office 2007

I1.3 |arTEBHpycHOE 1O Dr.Web

1.4 |MS Teams

1.5 |Qform

I1.6 |DEFORM

I1.7 |LMS Canvas

6.4. Ilepeuenb MHPOPMAIMOHHBIX CIPABOYHBIX CUCTEM U NPodecCHOHAIBHBIX 023 JAaHHBIX

U.1 |Hayunas snektponHast 6ubiunoreka eLIBRARY .ru — URL: https://elibrary.ru

N.2 |OtkpsiToe oOpazoBanue — URL: https://openedu.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Hasnauenue OcHalenue
11 ITapamerpudeckoe MOJICIUPOBAHNE|TOCKAa KJIACCHYECKasi, KOMIIBIOTEP C JOCTYIIOM K CeTH
TEXHOJIOrMYECKOr0 HHCTPYMEHTA "Natepuer” (16 wT.), mpoexTop, SKpaH, pabouee MeCTo

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

I[TIO:Windows 7 Professional, Microsoft Office 2007,
QForm, amtuBupycHoe IIO Dr.Web, MS Teams, Visual
Studio, KOMIUTEKT TEMATHYECKUX MPE3EHTAIMI



http://elibrary.misis.ru/action.php?
http://elibrary.misis.ru/action.php?
http://elibrary.misis.ru/action.php?
https://elibrary.ru/
https://openedu.ru/

5 INapamerpuueckoe MOJIETTMPOBAHNUE | TOCKA KJIACCHYECKasi, TOCKa WHTEPAKTHBHAS, KOMITBIOTEP C
TEXHOJIOIMIECKOTO HHCTPYMEHTA noctynoM k cetn "HMuTeprer” (16 mr.), mpoektop (1 mrT.),
skpan (1 mrT.), pabouee Mecto mpenoaaBaTens, croia (16
wrt.), cryi (16 wr.)

I1IO:Windows 7 Professional, Microsoft Office 2007,
Kommnac, QForm, DeForm, antuupycuoe I[10 Dr.Web, MS
Teams, Visual Studio, KOMIIUIEKT TEeMaTHYECKHX

Mpe3eHTalui
29 ITapamerpuueckoe MOJICIUPOBAHKE |IOMEIIEHHE JUIA  XpaHeHHs M NPOPUIAKTHUIECKOTO
TEXHOJIOIrMYECKOr0 HHCTPYMEHTA o0cmyKuBaHUs y4eOHOr0 000pyI0BaHUS
46 Aynmutopus Ui cCaMOCTOSITETIbHOM paboThI [Iocka KlaccuuecKkasi, KOMIIBIOTED C JIOCTYIIOM K CeTH
o0yyaromuxcs "Nurepuer” (16 mr.), npoextop (1 mr.), sxpan (1 wrT.),

pabouee MecTo npenofasatens, ctoiu (16 mr.), ety (32 mr.)
ITIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycHoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCA

Beck kypc pa3zeneH Ha CaMOCTOSATENIbHBIC B3aMOCBSI3aHHBIC JaCTH, T.€. UMEeT MOIYIbHOE IoCTpoeHue. Pa3suTne
CaMOCTOSATENFHOCTH 00yJaIOIIIXCS JOCTHTASTCs HHANBHAyAIH3aliel TOMAIITHEro 3a/{aHsl, OTYETOB 110 Ta00paTOpHBIM paboTaM n
BOIPOCOB ISl BHYTPHCEMECTPOBOTO KOHTPOIIS 3HAHUH. JTO 00€CIeUNBACTCs METONMIECKIMH Pa3paboTKaMH, CyI[ECTBEHHO
MOBBIMIAIOMIMH () (HEKTHBHOCTH CAMOCTOSTEIIFHON PpabOTHI CTYACHTOB.

Jlexkiu IPOBOASITCS € MCIONB30BAHUEM MYJIBTHMEIUHHBIX TEXHOJIOTHH B CIICIIHATBHO 000PYIOBaHHBIX ayIUTOPHUSX, IPH 3TOM
JICKIIMOHHBIM MaTepua JeMOHCTPUPYETCS C UCIONIb30BaHHEeM Tpaduueckoro penakropa Power Point.

Ha npakTryaecknx 3aHATHAX U TPH BBITTOJHEHUN JOMAIIHUX 3aHATHI OCBAMBAIOTCS KaK KJIACCHYECKUE METObI PEIIeHUS 33144, TaK U C
WCIIOJIb30BAHNEM TTaKETOB MPUKIAAHBIX IporpaMM. Takasi BO3MOKHOCTh 00€CIIEUNBACTCS PAlMOHATBHBIM UCIIOIB30BAaHUEM BPEMEHH
TIPY MIPOBEACHHH JICKIMH U MMPAKTHYECKUX 3aHATHH C ITUPOKUM MPHUBJICIEHHEM MYIbTHMEINIHHON TEXHUKH, U COBPEMEHHBIX MTAKETOB
MIPUKJIAIHBIX TIPOrpaMM, a Takke HOpMHUPOBaHHEM TPEOOBaHMI K MOATOTOBKE CTYAEHTOB MO MPEANIECTBYIONMM AU CIUIIIHHAM
(MaTemaruka, ”HQoOpMaTHKa, pusuka u Ap.) OTaenbHbIC YUeOHBIC BOIPOCH BBIHOCATCS HA CAMOCTOSITEIILHYIO POPabOTKy U
KOHTPOJIMPYIOTCS TOCPEACTBOM TEKyILeH aTTecTauuy. [Ipyu 3TOM OpraHu3yroTCs TPYIIIOBBIE U HHANBHUIYaJIbHbIE KOHCYIBTAILIMH

Meronuueckue yka3anus K 0 OpMIICHHIO JOMAIITHETO 3a1aHusl U 1a00paTOpHBIX paboT MPUBEIEHBI B METOJMYECKOM 1ocooun - Nel05
IMpaBwia ohopMIIeHHS MTMCEMEHHBIX pA00T MEPONPHUSITHI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, TIPOMEKYTOUHOM aTTeCTallnH (3a1aHui
KOHTPOJISI CAMOCTOSITENLHOMN pabOoThI CTYICHTOB, OTYETOB TI0 MPAKTUKAM, KYPCOBBIX pabOT/MPOEKTOB, HAYYHO- HCCIIEA0BATEIbCKIX
pabor) - Beikca 2020r http://elibrary.misis.ru/action.php? kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459 (HTb MM CuC)
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