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CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
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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|MopenupoBaHUe TPOLECCOB 1 0OBEKTOB B METAJLTYPTUH

2.2.3| OneKTpoMeTaILTy prHsl CTalTN

2.2.4|TloaroToBKa K MPOLIEAYpPE 3aIIUThI U Mpoleaypa 3amutsl BKP

2.2.5|I1pon3BOACTBO BETHBIX METAIUIOB M (DEPPOCILIABOB

2.2.6|DnekTpoMeTaUTyprysl CIel CTalu

2.2.7|Hay4Has-uccienoBartenbekas padbora

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

IIK-1: Cnoco0eH onpeneyasiTb OPraHM3alMOHHbIe M TeXHHMYeCKHe Mepbl /ISl BHINOJHEHHMs IPOM3BOICTBEHHBIX 3aJaHMIl B
noJapa3iejJeHusAX NIEKTPOCTAIEIJIABHIbHOIO IIexXa

IK-1.2: [IpoBoauT aHAIU3 NPUYMH U3MEHEHUI NapaMeTPOB U NMOKa3aTeJieil MPOLecCOB BbIIJIABKM U Pa3JIUBKH CTAJIU

3HaTh:

I1K-1.2-32 METOAbI MOACIUPOBAHUSA (1)I/IBI/I‘IGCKI/IX, XUMHUYCCKUX U TCXHOJOTMYCCKUX IPOIECCOB

ITK-1.2-31 TepMoIiHAMUYECKHE U KUHETHYECKUE JaHHbIC;

YMerh:

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

[MK-1.2-Y1 paccunThiBaTh TEPMOJANHAMHYECKHE U KHHETHYECKHE MapaMeTphbl;

Baagern:

I1K-1.2-B2 HaBbIKaMH [0 COCTABJICHUIO KHHETUYECKUX MOJICIICH XUMHUECKUX MPOIIECCOB MPU B3aUMOICHCTBUU KOMIIOHEHTOB
METAJTYPrU4€CKAX CUCTEM

I1K-1.2-B1 HaBBIKaMH UCIIOJIH30BATh CBOU 3HAHHSI B TEPMOJIMHAMHUKE U KHHETHKE;

4. CTPYKTYPA U COOEP KAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ansitust/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl

Pa3gen 1. TepmogunaMuKka 1 KHHETHKA
razo(azHpIX U TBEPAOPAZHBIX peaKkuuii




1.1

OnpeencHre METALTYPTUYECKON CUCTEMBL.
Crioco0bI 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 METALTYPrUUCCKUX CUCTEM.
XHUMHS 1 TEPMOJAMHAMHUKA OCHOBHBIX Ta30BBIX
peakimii. CII0KHBIC Ta30BbIC aTMOC(EPHI U
CIOCOOBI pacyeTa HX PaBHOBECHOTO COCTaBa U
TEIUIOBBIX 3((PEKTOB B U30TCPMUICCKHUX YCIOBHSIX.
®dazoBas auarpamma Fe-O. CtpoeHue okcuos,
HECTEXHOMETPUIHOCTL OKCHIOB. OKCHIBI XKele3a
U TEPMOIMHAMHYCCKUE YCIOBHS UX
cylecTBoBaHMs. PaBHOBecHe MeX Ty TBEPABIMU
OKCHJIaMH >K€JI€3a H OKHCIIUTEILHON U
BOCCTaHOBHTEJIBHOM Ta30BOl aTMOC(hepoH.
Jnuddy3n0oHHO-KOHTPOIUPYEMBIEC IPOIIECChH
BOCCTaHOBJIEHUs OKCUIOB. /JIex/

IK-1.2

J1.1J11.2
J12.1J12.2

1.2

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

IK-1.2

J1.1J11.2
J12.1J12.2

13

Pemenue 3a1a4 1o onpenaeaeHuo Tudy3HOHHBIX
mapaMeTpoB ra3oBbix armocdep. /IIp/

IK-1.2

J1.1J11.2
J2.1J12.2

1.4

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

IK-1.2

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

1.5

Brimonuenue gomamuux 3aganuii  /Cp/

20

IK-1.2

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

1.6

Pabora ¢ nmurepaTypoit u koHcriekToM Jekuuii /Cp/

10

IK-1.2

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

Pasnen 2. TepmogunaMuka npoueccos ¢
yyacTHeM MeTAJUTHYEeCKUX U HIJIAKOBBIX
pacmiaBoB.

2.1

PacmaBel MeTaIOB U MITaKoB. TepMoauMHAMUKA
METaJUIMIEeCKUX pacTBOPOB. .OCHOBHBIE
MeTayprudeckue komno3uiuu. OcobeHHoCTH
kuaKodazHoro coctosHus. [IpomexxyTounoe
MOJIOXKCHHUE KUAKOCTEH B ALY Ta3 - KUIKOCTh
-TBepaoe Tesno0. OCHOBBI COBPEMEHHBIX
MPEeCTaBICHAN O CTPYKTYpe pacIiaBoB. 3a1adu
TEPMOJAMHAMHUYECKOT0 aHaIM3a (Ha IpuMepe
pacueTa pacKHUCICHHUS CTAIH WU IPYTOTro
METaJLUTyprudecKoro mnpouecca). dusndeckuit u
(henomeHoOTHYECKHA TOAX01. KOMIOHEHTHI
pacTBOpOB. /JIek/

IK-1.2

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

2.2

MertoMKa U pacdyeT paBHOBECHBIX COCTABOB
Mmertainia 1 nuiaka /I1p/

10

IK-1.2

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

2.3

Meronurka U pacyeT KOHCTaHT CKOPOCTH
XUMHUYECKUX PEAKIH U KOdPHUITUEHTOB
MaccornepeHoca B KOHKPETHBIX YCIOBUSAX
MeTaJuTyprudeckoro mnpouecca /Ip/

IK-1.2

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

2.4

Pabora ¢ nmurepaTypoit u koHcTIekToM Jexuuii /Cp/

IK-1.2

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

2.5

Beimonaenne nomanraux 3aganuii  /Cp/

10

IK-1.2

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

Pazgen 3. IloBepxHOCTHBIC SIBJICHHUSA B
MeTAJIYPrud U KMHETHKA MeTaLTypPrudecKux
npoueccoB




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

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

3.2 Meronuka 1 pemeHue 3a1ad Ha KHHETHKY 4 8 IK-1.2 JIT.1J11.2
TeTePOTCHHBIX TU(PDY3MOHHO-KOHTPOIUPYEMBIX JI1.3J12.1J12.2
peaxmmii /TIp/

3.3 Pabota ¢ nmuteparypoii u KoHcriekToM Jiekiuii /Cp/ 4 11 IK-1.2 JI1.1J11.2

JI1.3712.1712.2

3.4 Beimosnnenue nomainux 3aganuii  /Cp/ 4 10 IK-1.2 JI1.1J11.2

JI1.3712.1J12.2
KonTpons 4 27 IK-1.2 JI1.1J11.2

JI1.3J12.1J12.2
KCP 4 2 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
Muxamuna E.C. METaJLTypTUUECKHX MPOLIECCOB.
Yacts 2: Kypc nexmmit
JI1.2 |Ilom pen. A.A. XuMudeckasi TepMOIMHAMUKA B [MeToaudecKue IocoOus Mocksa, 1976
JKyxoBuirkoa TEOPHsI PACTBOPOB. 3a7a4H 1O http://elibrary.misis.ru/action.php
(usnueckoi xumun: YueOHoe ?kt path _info=ktcore.SecViewPI
rnocobue ugin.actions.document&fDocume
ntld=697
JI1.3 |I'puropsiH B.A., Ousuko-xuMHUYeckre pacuéTel | MeTtoauueckue mocoous Mockga, 2007
CromaxwuH A 4., INEKTPOCTAIEIIABHIBHBIX
VYroukmn O.M.maop |mporeccos -2-e 3., nepepad. u
nort.: COOpHUK 3a7a4 ¢
peLIeHHMH
6.1.2. JlonoJiHUTEIbHAS JINTEPATypa
ABTOpBI, COCTaBHTENN 3armaBue Bubmmoreka W3narenscTBo, roj
JI2.1 |I'puropsu B.A., Ousnko-xuMuueckne pacdyérsl | Meroaudeckue nocoous Mockga, 2007
Cromaxun A4, 3NEKTPOCTAJIETIIIABUIbHBIX
Yrouknn FO.M.map  |mporeccos -2-e u3l., nepepad. u
nor.: COOpHUK 3a51a4 ¢
peLICHUAMU
JI2.2 |ITapepun C.H., CepoB |TepmoanHaMuka, KHHETHKA U MeTtoandeckue mocoous Brikca, 2008

I'.B., Jalkanen H.,
Holappa L.,
Heikinheimo E.

pacd€T MeETaJTypPru4eCKUX
npoleccoB: YdyeOHoe nocodue

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

kt path info=ktcore.SecViewPlug

in.actions.document&fDocumentl

d=5614

http://elibrary.misis.ru/action.php
?kt path info=ktcore.SecViewPI
ugin.actions.document&fDocume
ntld=5615



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

6.3 IlepevyeHb MPOrpaMMHOI0 00ecTiedeHUsI

I1.1  |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |aatuBupycHoe 1O Dr.Web
I1.4 |MS Teams
I1.5 |LMS Canvas
6.4. Ilepevyenb nHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodeccuoHANbHBIX 023 TaHHBIX
W.1 |Hayunas snekrponHas oubmmnorexa https://elibrary.ru
N.2 |Onexrponnas 6ubnuorexa MU CuChttp://lib.misis.ru
N.3 |3BC YHuBepcurerckas 6ubnmorexa onnai http://biblioclub.ru
N.4 |Poccuiickas miatdopma oTKpsITOro oopasoBanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHuamienne
4 TepmoauHamuka 51 KuHeTuKa [Aynuropust Ne 4 1715t mpoBeieHUs 3aHATUH JIEKIIHOHHOTO THIIA,
CTaJIeTUIaBUIIBHBIX MPOLIECCOB CEMUHAPCKOTO THIA, TEKYIIEr0 KOHTPOJS, HHAWBHIYAIbHBIX
KOHCYJIbTallli, TPOMEXYTOUHOH aTTecTaluH, TPYIIOBBIX
KOHCYJIbTallM:
MocKa Kiacchdeckas, IOCKa HWHTEpaKTHBHAs, KOMIBIOTEp C
moctyrnom k cetu "MurtepHer" (1 mrt.), npoekrop (1 mir.), skpan
(1 mwr.), pabodee Mecto mpemnogaarens, croi (16 mrt.), cryn (32
IIT.)
I[TO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe II0 Dr.Web, MS Teams, Visual Studio,
KOMIUTEKT TeMaTHIECKHUX Ipe3eHTaui
46 Aynmutopus UIi CaMOCTOSTENbHOH pPabOThI

00yJaroImuxcs

TocKa KJlaccHyeckas, KOMITBIOTEp C JOCTYIIOM K CeTH
"Nutepuer” (16 mr.), mpoextop (1 mrt.), sxpan (1 mrT.), pabouee
MecTo mpenogasarens, ctoi (16 mrt.), cryn (32 mrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kowmmac,
artusupycroe I10 Dr.Web, MS Teams, Visual Studio

8. METOINYECKHUE YKA3ZAHUA I OBYYAIOIUXCA

JIJ1st yCTIeIIHOTO OCBOCHHS TUCIUIUIMHBI 00Y4aloIIeMycsl HEOOXO0IUMO:
1. Ilocemark JeKIMOHHbIE U TPAKTHYECKHE 3aHATHA
2. 3aperucTpupoBaThCcs Ha 3JEKTPOHHBIN KypC

3. IIpu camocTosATENbHON paboTe aKTUBHO MOJIH30BATHCSI OCHOBHOM M JONIOJIHUTEIBHON JINTEPATYPOH, a TAK)Ke PEKOMEHIOBAaHHBIMH
JIEKTPOHHBIMHU pECypCcaMu.
4. Ilpy BO3HUKHOBEHHH KaKHX-JIOO BOMPOCOB CBOEBPEMEHHO 00pamarhscs K npernoaasatento (oaHo/MS Teams)




