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Pabouast nporpamma
TepMoanHaMNKa U KHHETHKA CTAJIEIVIABHJIBLHBIX MPOIECCOB
Pazpabotana B cootBeTcTBHu ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyTapCTBCHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHHUE BBICIIEr0 00pa3oBaHus «HalmoHanbHBIN UCCIeIOBATEIbCKHM
TexHoJorudeckuit yausepcuter « MU CuC» mo HanpasineHuto noarotoBku 22.03.02 Metamryprus (mpukas ot 02.04.2021 r. Ne 119
0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

22.03.02 Metamtyprus, DM-22.plx MeTauryprus YepHBIX METAJUIOB, YTBEpKIeHHOTO0 YueHsIM coBeToM BO® HUTY "MUCuC"
25.02.2022, mpotokoia Ne 5-22

Pabouast nporpamma of00peHa Ha 3aceiaHun Kadeapsl
DJIeKTPOMeTaJIyPrum
IMporoxkomn ot 25.05.2022 1., Ne 9
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1. EJIN OCBOEHUSA

1.1|Hayuuts HCTIOIE30BaHUIO OCHOBHBIX 3aKOHOB U TOHATHH (DM3UIECKON XMMHUH JUISI PACUETOB M aHAIIN3A
TEPMOJIMHAMUYECKHUX U KHHETUUECKUX 3aKOHOMEPHOCTEN MPOIECCOB, MPOTEKAIOIUX B METAJLTYPTrHUeCKUX CUCTEMAX,
pa3paboTKe Ha 3TOH OCHOBE TEXHOJIOTHUECKUX PEKOMEHIAIIMIA, HAITPABJICHHBIX Ha MOBBIIICHUE d()h(HEKTHUBHOCTH
MIPOU3BOJICTBA U KauecTBa MPOIYKIIHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hukn (pazmen) OIT: F1.B
2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0CH:
2.1.1|Pusuka
2.1.2( Xumus

2.1.3|Marematuka

2.1.4| Ousnyeckas XuMus

2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM THCHUILIHHBI (MOIYJIs1) HEOOX0TUMO KAK
npeAlecTBYIOIee:

2.2.1|Meramnypruveckre TeXHOJIOTUH

2.2.2|MopenupoBaHHUe MPOLIECCOB U OOBEKTOB B METAILTYPIHU

2.2.3| OneKTpoMeTaILTy prHsl CTalTl

2.2.4|TloaroToBKa K MpOLEAYpPE 3aIlUThI U Mpoleaypa 3amutsl BKP

2.2.5| OneKkTpoMeTaILTypryst CIeI] CTalll

3. PE3YJIBTATBI OBYUYEHNS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

IIK-1: Cnocoben onpeneasiTb OPraHU3alMOHHbIE U TEXHUYECKHEe Mepbl /ISl BHINOJHEHU S MPOU3BO/ACTBEHHbIX 32/IAHUI B
nojpasejieHUusIX JIeKTPOCTAIEIIABUILHOTO 1exa

IIK-1.2: IIpoBoauT aHAa/IM3 NPHYMH U3MEHEHUIH NapaMeTPOB M MOKa3aTeJ/ieil IPOUEeCCOB BhINJIABKHM M Pa3IMBKHU CTAJIH

3HaTh:

I1K-1.2-32 meTo/pl MOJIETMPOBAHUS PU3NYECKUX, XUMUUECKHX U TEXHOJOIMYECKUX MPOLIECCOB

[IK-1.2-31 TepMoarHAMUYECKHE W KHHETHYECKHE JaHHBIC;

YMmerThb:

I1K-1.2-Y2 ucnonas30BaTh 3aKOHBI TCPMOJANHAMUKU, XUMHYICCKOMN KHHETUKH, IEPCHOCA TCIJIa U MACChI

[1K-1.2-¥Y1 paccunTeIBaTh TEPMOANHAMIUYECKHE U KHHETHUECKHE MTapaMeTphI;

Buaagernb:

[1K-1.2-B2 HaBBIKaMH IO COCTABJICHUIO KHHETUIESCKAX MOJIENICH XUMHUUECKUX MPOIIECCOB MPH B3aUMOICHCTBUU KOMIIOHEHTOB
METaJUTypTHUECKUX CUCTEM

I1K-1.2-B1 HaBBIKaMH UCIIOJIH30BATh CBOU 3HAHHS B TEPMOJIMHAMUKE M KUHETHKE;

4. CTPYKTYPA U COOEPKAHUE

Kon HaumenoBanue pazgenos u tem /Buj 3ansatus/ | Cemecrtp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypcbl

Pa3nen 1. TepMoguHaMuKa U KMHETHKA
rasogasHbIx U TBEpAOGA3ZHBIX peakuui




1.1

OnpeencHre METALTYPTUYECKON CUCTEMBL.
Crioco0bl aHaTM3a CIIOKHBIX W30JIMPOBAHHBIX
MeTaJUTyprudeckux cucteMm. HepaBHOBeCHBIN
TEPMOJIMHAMUYECKHIA MTOIX0]T K OTIMCAHUIO
METaJUTyprudecKux cucteM. OTKPBITHIC
METaJLTyprHYECKUE CUCTEMBI, PABHOBECHBIC U
CTaIMoHapHbBIe COCTOSHIA. OCHOBHBIC KOMITOHEHTHI
ra30BbIX aTMOC(Ep METALTYPTUICCKUX CUCTEM.
XHUMHS 1 TEPMOJAMHAMHUKA OCHOBHBIX Ta30BBIX
peakimii. CII0KHBIC Ta30BbIC aTMOC(EPHI U
CIOCOOBI pacyeTa HX PaBHOBECHOTO COCTaBa U
TEIUIOBBIX 3((PEKTOB B U30TCPMUICCKUX YCIOBHSIX.
®dazoBas auarpamma Fe-O. CtpoeHue okcuos,
HECTEXHOMETPUIHOCTL OKCHIOB. OKCHIBI XKelle3a
U TEPMOIMHAMHYCCKUE YCIOBHS UX
cylecTBoBaHMs. PaBHOBecHe MeX Ty TBEPABIMU
OKCHJIaMH >K€JI€3a H OKHCIIUTEILHON U
BOCCTaHOBHTEJIBHOM Ta30BOl aTMOC(hepoH.
Jnddy3noHHO-KOHTPOJIUPYEMBIEC POIIECChHI
BOCCTaHOBJIEHUs OKCUIOB. /JIex/

IK-1.2

JI1.1J11.2
JI1.3J12.1J12.2

1.2

Pacyer paBHOBeCHsI MHOTOKOMITOHCHTHBIX T'a30BBIX
aTMocdep IpH 3a1aHHBIX ycaoBusx. /T1p/

IK-1.2

JI1.1 J11.2
JI1.3J12.1712.2

13

Pemenue 3ana4 no onpeneineHuto 1udGy3MOHHBIX
mapaMeTpoB ra3oBeIx atmocdep. /TIp/

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

1.4

Pemenne 3a1a4 Ha KHHETUKY TeTEPOT€HHBIX
U PY3MOHHO-KOHTPOIUPYEMBIX PEaKIHiA C
ydacTreM TBepAbIx Ten. /IIp/

IK-1.2

JI1.1J11.2
JI1.3J12.1J12.2

1.5

Brimonuenue gomamuux 3aganuii  /Cp/

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

1.6

Pabora ¢ nutepatypoii u koHcriekToM Jekuuit /Cp/

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

Pasnen 2. TepmogunaMuka npoueccoB ¢
y4yacTHEMMETATHYECKUX U HIJIAKOBBIX
paciiaBoB.

2.1

PacmiaBel MeTayIOB U MITaKoB. TepMoauMHAMUKa
METaJUINYEeCKHUX pacTBOPOB. .OCHOBHEIE
MeTaJUTyprudeckue KoMrnosuuuu. OcoOGeHHOCTH
kuaKodazHoro coctogHus. [IpomexxyTounoe
MOJIOKEHHUE )KUAKOCTEN B ALY a3 - KUIKOCTh
-TBepoe Tesn0. OCHOBBI COBPEMEHHBIX
HpPEeJCTaBICHUN O CTPYKType pacIulaBoB. 3ajauu
TEepPMOJMHAMUYECKOTO aHalI3a (Ha IpuUMepe
pacueTa pacKHUCIEHHUS CTAIH WIN IPYToro
MEeTaJUTyprHIeckoro mnporecca). Pusnueckuii u
(heromeHoOTHYECKH TOAX01. KOMIOHEHTHI
pacTBOpOB. /JIek/

IK-1.2

JI1.1J11.2
JI1.3J12.1J12.2

2.2

MertoMKa U pacdeT paBHOBECHBIX COCTABOB
Mmetainia v nuaka /I1p/

10

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

2.3

MeTtoauka 1 pacueT KOHCTaHT CKOPOCTH
XMUMHUYECKHX peakui 1 koadunnreHTos
MacconepeHoca B KOHKPETHBIX YCIOBHAX
MeTautyprudeckoro npouecca /IIp/

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

2.4

Pabora ¢ nurepaTypoit u koHcTIekToM Jexuuii /Cp/

IK-1.2

JI1.1J11.2
JI1.3J12.1J12.2

2.5

Brimonaenne nomanraux 3aganuii  /Cp/

IK-1.2

JI1.1J11.2
JI1.3J12.1712.2

Pa3nen 3. IloBepXHOCTHBIE SIBJIEHUS B
MeTANJIYPruM HKMHETHKA METAJLUIYPrudecKux
NMpoLeccoB




3.1 [ToBepXHOCTHBIE SIBIEHUS B METAJLTy PrHUECKUX 4 4 IK-1.2 JI1.1J11.2
nporeccax. Poiib TOBEpXHOCTHBIX SIBJICHUH B JI1.3J12.1J12.2
METAUTYPrHYeCKUX peakiuusx MeToabl naMepeHus
MTOBEPXHOCTHOTO HATSHKCHUS METAJUIOB U IITAKOB.

YpaBHEHHS U30TEPMBI JUIsl pa30aBIEHHbIX U
COBEPILICHHBIX METAJUIMIECKUX PACTBOPOB.
BrusHIEe TOBEPXHOCTHO-aKTHBHBIX BEIIECTB
(ITAB) Ha MOBEpXHOCTHBIE CBOUCTBA
METaJUIMIECKUX PacTBOPOB.CKOPOCTh XUMHUUECKUX
peakiui 1 KO3 PHUIIMESHT MacCONepeHoca B
KOHKPETHBIX YCIIOBHSX METAJUTYPTrHYECKOTO
npouecca. /Jlex/

3.2 Meronuka 1 pemieHue 3a1a4 Ha KHHETHKY 4 8 IK-1.2 JI1.1J11.2
TeTePOTCHHBIX TU(PDY3MOHHO-KOHTPOIUPYEMBIX JI1.3J12.1J12.2
peaxmmii /TIp/

3.3 Pabota ¢ nmuteparypoii u KoHcriekToM Jiekiuii /Cp/ 4 4 IK-1.2 JI1.1J11.2

JI1.3712.1712.2

3.4 Beimosnnenue nomainux 3aganuii  /Cp/ 4 4 IK-1.2 JI1.1J11.2

JI1.3712.1712.2
KCP 4 2 IK-1.2 JI1.1J11.2

JI1.3J12.1J12.2
KonTpons 4 27 IK-1.2 JI1.1J11.2

JI1.3J12.1J12.2

5. ®POHJI OHEHOYHBIX MATEPHUAJIOB (IIpuio:keHue)

6. YHAEBHO-METOAWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi 1utepaTtypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTECIIN

3ariaBue

Bubnuoreka

UsnarenscTBO, IO

JI1.1 |Ileremun A.JIL., TepMoarHaMuKa U KHHETHKA MeroandecKre Iocoous Mocksa, 2005
Muxanuna E.C. METaJUTyprHYeCKUX MPOIIECCOB.
Yacts 2: Kypc nexmmit
JI1.2 |Ilom pen. A.A. XuMudeckasi TepMOIMHAMUKA B [MeToandecKue IocoOus Mocksa, 1976
JKyxoBuirkoa TEOPHsI PACTBOPOB. 3a1a4u MO http://elibrary.misis.ru/action.php
(usnueckoi xumun: YueOHoe ?kt path _info=ktcore.SecViewPI
rnocobue ugin.actions.document&fDocume
JI1.3 |I'puropsu B.A., Ouzuko-xuMuueckre pacdérsl | Meroaudeckue nocoous Mockga, 2007
Cromaxun A4, 3JEKTPOCTAJIETIIABUIIbHBIX
VYroukun IO.M.umap |mporeccos -2-e u3a., nepepad. u
nort.: COOpHHK 3a1a4 ¢
peLIeHUAMH
6.1.2. /lonoiHUTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENH 3aryaBue bubanoreka HsnarenbcTBO, TON
JI12.1 |I'purops B.A., Ousznko-xumMuyeckue pacuérsl | MeTtoauueckue nocoous Mockaa, 2007
Cromaxuu A 4., 3JIEKTPOCTAJICTIIIABUIBHBIX
VYroukun FO.M. map  |mporieccos -2-¢ u3l., epepad. u
nort.: COOpHUK 33724 ¢
pELICHUSMHE
JI12.2 |Ianepun C.H., CepoB |TepmoanHamuka, KHHETHKA U MeTtoandeckue mocoous Brikca, 2008
I'.B., Jalkanen H., pacuéT MeTaTyprUYeCcKuX http://elibrary.misis.ru/action.php?
Ho]appa L., npomeccoB: YueOnoe mocodue |kt path_info=ktcore.SecViewPlug
Heikinheimo E. in.actions.document&fDocumentl
d=5614
6.3 IlepeyeHb NPOrpaMMHOIO 0OecTieyeHust
1.1  |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |antuBupycHoe 110 Dr.Web
1.4 |MS Teams



http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=697
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5614
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5615

I.5 |LMS Canvas
6.4. Ilepeyens HHGOPMANMOHHBIX CNIPABOYHBIX CHCTeM U MpodeccCHOHATBHBIX 0a3 JaHHBIX
N.1 |Hayunas anexkrponHas 6ubauorexa https:/elibrary.ru
N.2 |Onexrponnas 6ubmmorexa MU CuChttp://lib.misis.ru
N.3 |3BC YuuBepcurerckas 6ubnmorexa onnai http://biblioclub.ru
.4 |Poccwuiickas muardopma oTkpbeiToro oopasoBanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Haznauenue OcHarenue
4 TepmoauHamuka 51 KnHeTHKa |Aynutopust Ne 4 anst mpoBeZeHNS 3aHIATHHA JIEKIIMOHHOTO THIIA,
CTaJIeTUIaBUIIBHBIX MPOLIECCOB CEMUHAPCKOTO THIA, TEKYIIEr0 KOHTPOJS, HHAWBHIYAIBHBIX
KOHCYJIbTallli, TNPOMEXYTOUHOH aTTecTaluH, TPYIIIOBBIX
KOHCYJIbTaITHi:
oCKa KJaccudeckas, JO0CKa HWHTEPaKTHBHAs, KOMIBIOTED C
moctyrnom k cetu "Uurtepuer” (1 mrt.), mpoekrop (1 mit.), 3kpan
(1 wr.), pabouee mecto mpernonasarens, crou (16 wrt.), cryn (32
T, )
I[1IO:Windows 7 Professional, Microsoft Office 2007,
antuBupycoe IIO Dr.Web, MS Teams, Visual Studio,
KOMIUTEKT TeMaTHIECKUX MPE3CHTAIHI
46 Aymutopusi U1l CaMOCTOSITENFHON palOTH [MOoCKa KiIacCHYecKas, KOMIBIOTEP C JOCTYIIOM K CETH

00yJaroImuxcs

"Nutepuer” (16 mrt.), mpoektop (1 mrt.), 3kpan (1 wrT.), pabouee
MecTo mpenogasarens, ctoi (16 mrt.), cryn (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007, Kommac,
antusupycroe 10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCA

JJIsl yCIIemHOTo OCBOSHHUS TUCIUILTMHBI 00YYaloIIeMycsi HEOOXO0JUMO:
1. HocemaTb JICKIIMOHHBIC U IPAKTUYCCKUE 3aHATHA

2. 3aperucTpupoBaThCcs Ha JIEKTPOHHBIHN Kypc

3. IIpu camocTOsATENbHON paboTe aKTUBHO MOJIb30BATHCSI OCHOBHOM U JIONIOJHUTEIBHON JINTEPATYPO, a TAK)KE PEKOMEHI0BaHHBIMH
AJIEKTPOHHBIMHU PECYPCaMHU.
4. Tlpu BO3HUKHOBEHHUH KaKUX-JTHOO BOIPOCOB CBOEBPEMEHHO 00paIaThes K npenoaasateiio (ouno/MS Teams)




