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MopaenupoBaHue IpoueccoB H 00beKTOB B MeTAIYPIUH

Pazpaborana B coorBetcTBuu ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMBII 00pa30BaTENbHBII CTaHAAPT BHICIIEr0 00pazoBanus DexepaabHOE TOCYyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BhICIIEro o0pa3oBaHus «HarroHambHbIH HCCIe10BaTENbCKUI TEXHOIOTHYECKHHA
yauBepcuter «MHUCuC» no narpasnennto noaroroku 22.03.02 Meramnyprus (ypoBenb 0akanaBpuata) (mpukas ot 02.12.2015 r. Ne
602 0.8.)

CocraBiieHa Ha OCHOBaHUH y‘{e6HOFO IJ1aHa:

22.03.02 Metamtyprus , IM-20.plIX Meramtyprus 4epHbIX METAIIIOB, yTBEp:KAeHHOr0 YueHbiM coBetom BO HUTY "MUCuC"
27.02.2020, mpotokon Ne 5-20

PaGouas nporpamma o100peHa Ha 3aceaHuu Kadeapsl
DJIeKTPOMETAJLTYPTruT

IIporokon ot 26.06.2020 r., Ne10

3aB. kadenpoit Enanckmii 1.



1. IEJIK U 3AJTAYU OCBOEHUA

1.1]|Llens OCBOCHMS AUCHHUIUIMHEL -  C(HOPMHUPOBATH NPEICTABICHNE O TEOPETHUSCKAX OCHOBAX MAaTEMAaTHIECKOTO
MOZIETMPOBAHYS, HAYYUTh CTYAEHTOB UCIIONb30BAHUIO IPUMEHUTENILHO K TEXHOIOTMYECKUM IIPOLIECCAM YEpHOI
METaJUTYpPIUH.

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI

Huxn (pazgen) OIL: b1.B

2.1|Tpe6oBaHns K NMpeIBAPHTEIBHOI MOATOTOBKE 00yIaI0NIerocs:

2.1.1|Teopus 1 TEXHOIOTHS IPOU3BOACTBA CTAIN

2.1.2|3kcTpakuusYepHEIXMETAIIIOB

2.1.3|MaremaTuka

2.1.4|Ternodunsuka u TEIIOTEXHAKA

2.15 TCpMO)II/IHaMI/IKa 1 KMHCETUKA CTAJICIUIaBUJIBHBIX ITPOLECCOB

2.1.6|VH(pOpMAaIOHHEIETEXHOJIIOTHY B METaJUTypIHU

2.1.7|\VlHOCTpaHHBIMA3EIK 4.2

2.2|Iucuumimabl (MOAYJIN) M MPAKTHKH, IJIsI KOTOPHIX 0CBOeHHUE TAHHOI JHCIHMILIHHBI (MOIYJIs1) HEOOX 0O/IMMO KaK
npejLiecTBYIONIee:

2.2.1|Hay4Ho-uccnenoBaTensckaspaboTa

2.2.2|TTonroroBka K MpoIEAype 3alIUThI 1 Tporieaypa 3amutsl BKP

2.2.3|TIpoeKTHpOBaHNEMETALTYPT HYECKUXIICXOB

2.2.4|Pa3nuBKa U KPUCTAIUTA3ALUSACTAIH

2.2.5|TIporn3BOACTBO BETHBIX METAILIOB U (DeppoCILIaBOB

3. PE3YJIBTATBI OBYUYEHUA 1O JUCIHUIUVIMHE, COOTHECEHHBIE C ®OPMHWPYEMbIMH
KOMIIETEHIIUAMMH

MK-1.5 : cnoco6HOCTH Bblﬁl/lpaTb H MPUMEHATH COOTBETCTBYIOIIME METOABI MOJACINPOBAHUSA (l)I/BH‘-leCKI/lX, XUMHUYECKHUX H
TEXHOJOIrM1€CKHX IpoueccoB

3HaTh:

[IK-1.5 -31 MeTonbl aHAJIN3a ¥ CHHTE3a U3Y4aeMbIX SBICHUI

IIK-3.1: cioco0HOCTH OCYIIECTBJISATH U KOPPEKTUPOBATH TEXHOJIOIHYeCKHe POLecChl B METAJUIYPIMH U
MaTepuaio000padoTke

3HaTh:

[1K-3.1-31 TeopeTn4eckue OCHOBBI MATEMATUYECKOTrO MOJICITUP OBAHHSI.

OIIK-2.1: rOTOBHOCTh KPUTHYECKU OCMBICJIMBATH HAKOILUIEHHBIH ONBIT, U3MEHSATH MPH HEO0X0AMMOCTH NPoduiIb cBoeil
npogeccHoHATBLHOM J1esITEJILHOCTH

3HaTh:

OI1K-2.1-31 ucnonb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPO(ECCHOHAIBHOMN EATEIbHOCTH

YK-7.2 : criocoGHOCTH CTABUTH M PelliaTh 3a1a4H B 00J1ACTH, COOTBETCTBYIOLIEH MPOQUIII0 NOATOTOBKH, C IOMOIIBI)
COOTBETCTBYIOLIUX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX U IKCIIEPUMEHTAILHBIX METO10B

3HaTh:

VYK-7.2 -31 Mojenu KOHKPETHOrO Mpolecca, MPOTEKArOIIEro Py MPOU3BOICTBE CTaJIH.

YmMmeTh:

VK-7.2-V1 pemarts 3aga4u € IIOMOIIBIO COOTBETCTBYIOIUX aHATMTUYCCKUX, BBIYCCIUTCIBHBIX U OKCIICPUMECHTAJIBHBIX MCTOI0B

IK-3.1: cnoco6HOCTH 0CYLIECTBIATH M KOPPEKTHPOBATH TEXHOJIOTHYeCKHe NMpolecchl B METAITYPIHH U
MaTepHanoodpadoTke

YMmeTh:

[K-3.1-Y1 paborath ¢ TEXHHYECKOH JOKyMEHTauuel 1 0a3aMu JaHHBIX.




IIK-1.5 : cioco0HOCTH BLIOMPATH M IPUMEHSITh COOTBETCTBYIOLIME METOAbI MO/ICIUPOBAHUS QU3HIECKUX, XUMHYCCKHUX H
TEXHOJI0rH4eCKHX POl ecCoB

YMeTh:

IIK-1.5-V1 NPUMCHATH NPUHIAIIBI MATEMATUYCCKOTI0 MOACIIUPOBAHUS K TCXHOJIOTMICCKUM IIpOoneccaM METAJIITYPIrUHn.

OIIK-2.1: roTOBHOCTh KPHTHYECKH OCMbICJIUBATH HAKOIJICHHBIH ONBIT, H3MEHATh IIPH HE00X0AUMOCTH NPoduIbL cBoOeit
npo¢eccHoHAILHON AeATeJTLHOCTH

YMeTh:

OIIK-2.1-V1 TNPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHbIX NUCIUIIINH B HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH

Baagern:

OIIK-2.1-B1 HaBBIKaMH pelIeHNs] NHXKEHEPHBIX 33124 Ha 0a3e HMEIOIIIXCS TEOPETHICCKUX 3HAHHI

IIK-1.5 : cnocofHOCTh BLIOMPATHL M IPUMEHSATh COOTBETCTBYIOLIME MEeTOAbI MO/IeJIUPOBaHUs QU3HMIECKUX, XUMHYECKHUX H
TEXHOJOTHYEeCKHX NPOLECCOB

Baapern:

[IK-1.5 -B1 0CHOBHBIMH HaBBIKAaMH B CO3/[JAHUU METAJUTYPIUYECKUX MPOECKTOB.

YK-7.2 : ciocoGHOCTH CTABHTH H PelIaTh 3a1a4M B 00J1aCTH, COOTBETCTBYIONIEH MPO(HITI0 MOATOTOBKH, C TOMOIILIO
COOTBETCTBYIOLIUX AHATUTHYECKHX, BBIYHCIUTEIbHBIX U IKCIIEPUMEHTAJILHBIX METO10B

Baagern:

VK-7.2 -B1 HaBLIKOM B [TOMCKE MaTepuajoB O HOBEHIINX METAJIITYPruUiCCKUX TEXHOJIOI'UAX.

IIK-3.1: criocoGHOCTH OCYIIECTBIATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIeCcChl B METAIUTYPIHH H
MaTepHan000padoTke

Baagern:

[IK-3.1-B1  000CHOBaHHO BHIOUPATH THUITBI OCHOBHBIX TEXHOJIOTHYECKUX arperaToB B LIEMOYKE OCYIIECTBICHUS TEXHOJIOTHUECKUX
MPOLIECCOB PELICHHS TEOPETHYCCKUX U MPAKTUYESCKUX THIOBBIX 33/1a4, CBA3aHHBIX C IPO(ECCHOHANBHON NeSTeIEHOCTBIO

4. CTPYKTYPA U COAEP)KAHUE

Konzaustusi| HaumenoBanne paznesioB u tem /Buj 3ansitusi/| Cemectp /| Yacos | Komneren- |JIutepatypa u| Ilpumeyanue
Kypce 137004 3J1. pecypcbl
Pazgen 1. OcHOBHbBIE NOHATHSA U ONpPe/IeIeHUs
1.1 OcHOBHBIC MOHATHS U onpeaeneHus /JIex/ 6 8 OIlK-2.1 (JI1.1J11.2J12.1
IIK-3.1 I1IK- J2.2
1.5 VK-7.2 21
1.2 Hatyphsiii oOpa3sen u Mozenb. Maremaruieckas 6 10 OIlK-2.1 (JI1.1J11.2J12.1
mozenb. Kinaccudukanus moneneii: mo [IK-3.1 IIK- J12.2
HA3HAYEHHIO, M0 YPOBHIO CJIOKHOCTH, 11O 1.5 VK-7.2 21
BBITIOJIHSAEMOM (DYHKIIMH, 110 CBOMCTBAM, 1O
croco0y moctpoeHus. [Iporiecc mocTpoeHus
MareMaTHaeckor Mmoaenn. OcoOeHHOCTH
TEXHOJIOIMYECKUX MTPOIIECCOB YEPHOM
METaJUTYPTUU KaK 00bEKTOB MOJICTHPOBAHUSI.
Mp/
Paznen 2. CraTucruyeckue MeToabl
MOCTPOEHHST MOJIeJIei
2.1 CTaTHCTHYECKHE METOJIbI TOCTPOCHUS MOJIEIICH 6 10 OIlK-2.1 [JI1.1J11.2J12.1
/J1ex/ IIK-3.1 TIK- J2.2
1.5 VK-7.2 21
2.2 OTarnbl MOCTPOCHUS CTATHCTUYECKON MOJICIH. 6 8 OIlIK-2.1 [JI1.1J11.2J12.1
Buner pacnpenenenwii v ieHTpabHAS [K-3.1 TIK- J12.2
Tpe/iebHas TeopeMa. 1.5 VYK-7.2 21
Paznen 3. MeTonbl nocTpoeHust
JeTepMEeHMPOBAHHBIX MOJIeJIeid,
ONUCHIBAIOIIMX TEPMOIUHAMIYECKOE
paBHOBecHe XHMHUYECKHX CHCTEM
3.1 ITapameTpsl, OUCHIBalOINE PABHOBECHBIE 6 4 OIIK-2.1 | JI1.1JI1.2]12.1
TepMOJUHaMU4YecKue cucrembl. OCHOBHBIE [1K-3.1 TIK- J12.2
KOMITOHEHTEI M 0a3MC KOMITOHEHT XUMHIECKUX 1.5 VYK-7.2 21
cucteM. CTexrmoMeTprudecKasMaTpuIia.
3akoHneicTByrommxMacc /JIex/




3.2 |Cucrema ypaBHEHHIA JUTsI TOMCKA PABHOBECHBIX 4 OIIK-2.1 IIK-3.1 IIK-| JI1.1JI1.2J12.1 JI2.2
KOHLICHTPALMi IPH UCIIONb30BaHUH IIPUHIINAIIA 15 VK-7.2 €]
MaKkcuMyMa 3HTponuH. Vcmonp3oBaHue
METO/1a HEONpeIeIeHHBIX MHOXKHTEN el
Jlarpamka JIsi IOMCKa ONTHMYyMa () YHKITHH,

WMEIOIIIEH OrpaHNYEHHS B BUJIC PABECHCTB.

3.3 |Mcnonp3oBaHue NpUHIMIIA MUHUMYMa 4 OIIK-2.1 I1K-3.1 [IK-| JI1.1J11.2J12.1 J12.2
sHeprun [ m66ca. Dueprus ['nboca 1.5 VK-7.2 21
MHOT0(pa3HOH MHOTOKOMIIOHEHTHOH CHCTEMBI.

Pa3nen 4. lunamuyeckueMoaeu

4.1 |IocranoBka 3ana4yn. JJekoMmo3uims 00beKTa 9 OIIK-2.1 I1K-3.1 [IK-| JI1.1J11.2J12.1 JI2.2
MOJIETTUPOBAaHMsL, FJIEMEHTaPHBIE 30HBI, X 1.5 VK-7.2 €]
B3auMozeiicTBue. CUHTE3MOAENU U
eeneHTHGUKamms. /J1ab/

4.2 |/luHaMHKa OKHCIHTENEHBIX ITPOLIECCOB. 9 OIIK-2.1 IIK-3.1 TIK-| JI1.1JI1.2J12.1 JI2.2
Mopens ¢ cocpenoTOYEeHHBIMU TApaMETPaMHU. 1.5 VK-7.2 €]
Mopeinsb ¢ pacrpeieleHHBIMUIIapaMEeTpaMH.

Pa3gen 5. Meroapl oONTHMH3aIMH B 331a4aX
MO/1eJIMPOBAHMSA

5.1 |Mertonsl NepBOro U BTOPOro MOPSIIKOB — 20 |OIIK-2.1 TIK-3.1 TIK-| JI1.1J11.2J12.1 J12.2
BBIOOp HaIIpaBJIEHUs CIIyCKa, BBIOOP criocoda 1.5 VYK-7.2 €]
JIBYDKEHHS BJIOJIb HampasiieHus ciycka.  /Cp/

Pazges 6. Ucniosib30BaHMe NPUHIMIA
AUHAMHYECKOro MOAeJHPOBAHMS

6.1 [MeTompl ONTUMH3AIMHY B 334a9aX 29 |OIIK-2.1 TIK-3.1 TIK-| JI1.1J11.2J12.1 J12.2
Monenuposanus /Cp/ 1.5 VK-7.2 21
KCP 2 |OIIK-2.1 TIK-3.1 TIK-| JI1.1J11.2J12.1 JI2.2

1.5 VK-7.2 €]
Konrpoib 27 |OIIK-2.1 TIK-3.1 IIK-| JI1.1JI1.2J12.1 JI2.2
1.5 VK-7.2 €]
5. ®OHI OHEHOYHbIX MATEPHUAJIOB(ITPUJIOKEHHUE)
6. YHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE
6.1. Pexomenayemasiiutepatypa
6.1.1. OcHoBHaslIMTEpaTYpa
ABTODHI, 3arnasue Bubnrorexa W3naTenscTBO, TOT
JI1.1 |EnuzapoB U.A. |MozaenupoBanuecu | DneKTpOHHBINKATATIOT CrapsiitOckon THT, 2017
Enmzapos U.A., |cTem:
MaptembsiHOB  |y4eOHOemnocooue
10.®.,Cxuptia
me Al
TpetbsikoB A.A.
JI1.2 [Jleymun U.O. |MogenupoBanue |DneKTpOHHBIMKATAIOT Mockga, 2013
MIPOLIECCOB U
00BEKTOB B
METaJTypI Ui
6.1.2. [lonotHUTeJIBHASINTEPATYPA
ABTOpHI, 3arnaBue Bubnuorexa W3 parenbcTBO, TOx
JI2.1 |CrensMamionok |MozenupoBaHue —|OJE€KTpOHHBIN KaTalor Mocksa IOpaiir, 2018
E.B. TIPOIIECCOB U
CHCTEM: YUeOHHK U
MIPaKTHKYM
JI2.2 |Ucaes O.B., MogenupoBanue  |DIE€KTPOHHBIN KaTalor Mocksa Meramnypruszaat, 2008

UnukapeBE.A. K [coBpemenHbIX
nenuia B.B. u  |mporeccos
Ip BHEIIEYHON




6.2. ITepeuens pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKAMOHHOI ceTu «IHTepHeT»

€)!

Kyuepses b.B. Kpaxt B.b. Cokonos
I1.IO. MonenupoBaHue NpoLECCOB U

http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.docume

nt&fDocumentld=5437

6.3 IlepeyeHb JIMIIEH3HOHHOIONIPOrPAMMHOT000€ecIeYeHUs

I1.1 |Windows 7 Professional

I1.2 |MicrosoftOffice 2007

I1.3 |aatuBupycHoe [10 Dr.Web

1.4 |[MS Teams

IL.5 |LMS Canvas

6.4. IlepeyeHb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOd)eCCHOHAIBHBIX 023 JaHHBIX

W.1 [Hayunas anektponHas 6ubmuoreka https://elibrary.ru

.2 [Paexrponnas 6udnnorexa MUCuChttp://lib.misis.ru

1.3 [PBC Yuusepcurerckas 6udnnorexa ownain http://biblioclub.ru

N.4 [Poccuiickast miaTdhopma oTKpbIToro obpasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHalenue

MogenupoBaHiue  IPOLECCOB U
00BEKTOB B METAJUTYPrUH

Aynmutopus  Ne 4 1t mpoBeieHUs 3aHIATUH JIEKIIMOHHOT O THIIA,
CEeMMHAPCKOr 0 THIA, TEKYIIEro KOHTPOJIsl, UHAUBUAYAIBHBIX
KOHCYJbTAaIU{, TPOMEXKYTOUHOM aTTeCTaIlH, IPYHNITOBBIX
KOHCYJbTaLU:

JIOCKa KJlaccu4eckas, J0CKa HHTEPaKTUBHAs, KOMITBIOTEP C TOCTYIIOM
k cetu "Uutepuer"” (1 wrT.), mpoektop (1 1mrt.), 3xpan (1 1mrt.), pabouee
MecTo npenonasarens, cron (16 wr.), cryn (32 mrT.)

ITO:Windows 7 Professional, MicrosoftOffice 2007, antusupycHoe
ITO Dr.Web, MSTeams, VisualStudio, KoMIuIeKT TeMaTHYECKIX
[IPE3EHTALMN

MopenupoBanue TPOLIECCOB u
00BEKTOB B METAJLTYPTUU

Aymutopus Ne 5 KomnbroTepHslIif Ki1ace U1 IPOBEICHUS
MPaKTUYECKUX 3aHATUH, 3aHATUH JIEKIOHHOIO TUIIA, CEMUHAPCKOr0
THMA, Ta00PaTOPHBIX PabOT, TEKYLIETO KOHTPOJIS, HHAUBUAYAIbHBIX
KOHCY/IbTaLUH, TPOMEXYTOUHOHN aTTeCTallH, TPYIIIOBBIX
KOHCYJbTaLNi:

JIOCKa KJTacCHUecKas, I0CKa MHTEPAaKTUBHAS, KOMIIBIOTEp C IOCTYIIOM
k cetu "MuTepuer” (16 mr.), mpoekrop (1 mt.), 3xpan (1 mrt.),
pabouee MecTo npernogasarens, ctoi (16 mt.), cryn (16 mrT.)
ITO:Windows 7 Professional, MicrosoftOffice 2007, Kommac,
antuBupycroe [1O Dr.Web, MSTeams, VisualStudio, xommiext
TEMaTHYECKUX MPe3eHTAIi, BupTyanpHbIH 1a00paTOpHBINA
KOMIUIEKC:

- CraneBap snexrporeun (CIT)

- CraneBap yCTaHOBKH BHETICYHON 00paOOTKU CTAJH: arperar
MeYb-KOBII

- PaznuBumk cranu: ciasi00Bas MalInHa HETIPEPHIBHOTO JINThS
3aroTOBOK

29

MopenupoBanmue TPOIIECCOB u
00BEKTOB B METAJLTYPTUU

Kabuner Ne 29 momemienne a1 XpaHeHUS U TPOQUITAKTHIECKOTO
00CITY>KUBaHUS y4eOHOTO 000pyIOBaHHUS

46

Aymuropuss 11 caMOCTOSITETIbHOM
paboTsl 00yJaronIIxcst

JIoCKa KJIaccHueckas, KOMIbIoTep ¢ poctynoM k cerd "Huteprer” (16
mT.), mpoektop (1 mrt.), skpan (1 mT.), pabodee MecTo MpenogaBaTens,
cron (16 mr.), cryn (32 mrt.)

IIO:Windows 7 Professional, Microsoft Office 2007, Kommac,
anTuupycHoelIODr.Web, MS Teams, Visual Studio



http://elibrary.misis.ru/action.php

8. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCA

Becb kypc pazjeneH Ha caMOCTOSITEIbHBIE B3aUMOCBSI3aHHbBIC YaCTH, T.€. UMEET MOYJIbHOE IIOCTpoeHue. Pa3Burue
CaMOCTOSTENBHOCTU CTYJEHTOB JOCTUIaeTCsl MHAUBUTyalu3aluell JOMalllHUX 3a1aHUH, KypCOBOI'O IPOEKTA, 3a/1a4 U BOIIPOCOB IS
BHYTPHCEMECTPOBOT'O KOHTPOIIS 3HAHMH. DTO 0OecrednBaeTcss MeTONIECKUMH pa3paboTKaMH, CO3TaHHBIMH B 3JIEKTPOHHOM
(opmarte, CYIEeCTBEHHO ITOBBIIIAIONIIMHE 3()(DEeKTHBHOCTH CAMOCTOSTENEHOM pabOTEI CTYAEHTOB.

Jlexnuu IPOBOJIATCS € UCIIONB30BaHUEM MYIIBTUMEANIHBIX TEXHOJIOTHH B CIIENUAIEHO 000PYIOBAHHEIX ayIUTOPHUIX, IIPHA 3TOM
JISKIMOHHBIN MaTepHall JEMOHCTPHPYETCs C HCIONb30BaHueM rpadudeckoro peaakropa PowerPoint.

Ha npaxTuyeckux 3aHATHAX M IIPH BHIIIOIHEHUHU JIOMAIIHUX 3aHATUH OCBaUBAIOTCS KaK KJIACCUYECKHE METO/Ibl PELIEHNs] 3a/1a4, TaK U C
UCIIOIb30BAHUEM ITAKETOB NIPUKIAJHBIX IporpaMM. Takas BO3MOXKHOCTb 00€CIICUMBACTCS PAllMOHATIBHBIM UCII0JIb30BAHUEM BPEMEHU
IIpU NIPOBEAECHHUH JIEKIMI U IPAKTUUECKUX 3aHATUM C LIMPOKUM IPUBJICUEHUEM MYIbTUMEIUNHOMN TEXHUKH, U COBPEMEHHBIX [TAKETOB
MPUKIIAHBIX IPOrpaMM, a Takke GOpMHPOBaHHEM TPpeOOBaHHMIT K IIOATOTOBKE CTYICHTOB 10 MPEIIISCTBYIOIINM AUCIUILUTITHAM
(MaTremaTHKa, THQOpPMATHKa, TEOPETHIECKAsT MEXaHHUKA, CONPOTHUBIICHUE MaTEPHAIIOB, H JIP.).




