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Pabouast mporpamMma JUCITUTIIAHBI (MOTYJIS)
OCHOBBI METAJLTYPIrUu

3akperuieHa 3a kadenpoi DNEeKTPOMETAILITY priuu
HanpasneHnne moaroToBKu 22.03.02 Mertamtyprust
IMpodunns Merajutyprusi Y4epHbIX METAJUIOB
Kpanmupuxaums O0akxanasp

dopma o0yyeHust 3a04HAasA

O01mas TpyIoeMKOCTh 43ET

YacoB 110 yueOHOMY IUIaHy 144 ®opmbl KOHTPOJISL B CEMECTpax.:
B TOM YHCIIE! 3a4eT ¢ OLEHKOH 5

ayIUTOPHBIC 3aHATH 54

CaMOCTOsATeNIbHAs paboTa 63

9acoB Ha KOHTPOJIb 27

Pacnpeue.ﬂelme YacoB JUCHHUILIMHBI 10 CEMECTpaM

Cemectp
(<Kypc>.<CemectpHa | 5(3.1)
Kypce>) Uroro
Henenb 19
Bup 3ansatuit vin | P | yn PII

Jlexun 18 118 |18 |18
[MpakTryeckue 36 [36 |36 |36
Uroro ayxn. 54 |54 |54 |54
KonrtaktHas paboTa 54 |54 |54 |54
Cawm. pabora 63 |63 |63 (63
Yackl Ha KOHTPOJIb 27 |27 |27 |27
HUroro 144 | 144 (144 144




IMporpammy cocraBmi(u):

Cm. npenoodasamens, Comos Cepeeii Anexcanoposuu

Pabouast nporpamma
OCHOBBI MeTALIIYPrum
Pazpabotana B cootBeTcTBru ¢ OC BO:

CaMOCTOSTENBFHO YCTaHABIMBAEMBbIH 00pa3oBaTesIbHBII CTaHAAPT BBICIIET0 00pa3oBaHus - OakanaBpuar PenepaibHOE
rocyapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHUE BhICIIEro o0pa3oBanus « HallmoHaIbHBIN HCCIe0BaTeIbCKUH
TexHonoruueckuit yausepcurer « MUCuCy» no nanpasnenuto moarotosku 22.03.02 Metamtyprust (npukas ot 02.04.2021 r. Ne 119
0.B.)

CocrapiieHa Ha OCHOBAaHHH y4eOHOTO IUIaHa!

22.03.02 Mertamtyprust, O9M-24 30.plX Metamnypris 4epHbIX METAIUIOB, YTBEPKACHHOTO YueHbIM coBeToM BO HUTY
"MUCHC" 28.12.2023, npoTokoin Ne 5-23

Pabouas mporpamma omo0peHa Ha 3aceaHuH Kadeaps
DJIeKTPOMeTaJIyPrum
IIpoTokou ot 27.05.2024 1., Ne 9

3aB. kadenpoit Enanckwmii JI.T".



1. IEJIU OCBOEHUA

1.1| nats oOydaromemMycst HEOOXOIUMBIH 00bEM 3HAHUHN TI0 (PH3UKO-XUMUIECKUM OCHOBAM METaJLTyPTrUYeCKUX MPOIECCOB;
TEXHOJIOTHYCCKAM OCOOCHHOCTSIM CTAJICTUIABUIILHOT'O MIPOM3BO/ICTBA, BKJIFOYUAs BHIIUIABKY, KOBIIOBYIO 00pabOTKY U
Pa3NIMBKY CTalld; 00ECIeUeHHIO BBICOKOTO Ka4eCTBa MOJMYYSHHOT O MPOIYKTa MPH MUHUMAJIBHBIX SHEPro3arparax;
c(hopMUpPOBATh CIIOCOOHOCTh K aHATUTHYCCKOMY MBIIIUICHUIO MIPH PEIICHUN PsIIa TEXHOJIOTHICCKUX 3a/ad,
COIPOBOXKIAIOINX [TPOU3BOICTBO CTAIIH.

1.2|3amaun AUCIUILTIHEL: YCBOCHUE CTYICHTaMHU TEOPETHUCCKIX 3HAHUHA U IPHOOPETEHNE IPAKTHYECKIX HABBIKOB 10
CJIeIYIONINM HaIlPaBJICHUSM:

1.3 (1)1/13I/IKO-XI/IMI/I‘~IeCKI/Ie ACIICKTHI IIPOLECCOB MIPOU3BOJACTBA CTAIHU,

1.4|TexHONMOTUS KUCTIOPOJHO-KOHBEPTEPHOTO IIpoliecca IPOU3BOACTBA CTAIIH,

1.5|BHenieunas obpaboTka cTamy;

1.6|pa3nuBka cranu.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

[ukn (paznen) OIT: B1.0

2.1| TpeGoBaHus K MpeABAPUTEIHHON MOAT0TOBKE 00y4aI0IIErocs:

2.1.1| ®usnyeckas XuMus

2.1.2| Xumus

2.1.3| Temnodpu3nka u TEIIIOTEXHUKA

2.2| JucuMminnbl (MOYJIM) H MPAKTUKH, JUIsI KOTOPHIX 0CBOEHHE TAaHHOU TUCIMILUIMHBI (MOIYJIsl) HEOGX0TUMO KaK
npeuecTByloliee:

2.2.1|MopenupoBaHHe POLIECCOB M 0OBEKTOB B METAJLTYypIHU

2.2.2|O6opynoBaHHEe METAJUTyPrHYECKHX LIEXOB

3. PE3YJIbTATBI OBYYEHMUS NO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMMA

OIIK-2: Crioco0eH MOHUMATH MPUHIUIBI PA00THI COBPEMEHHBIX HH(POPMAIHMOHHBIX TEXHOJIOTH U HCNIOJIb30BATh UX JIUIS
peuleHusi 3aa4 NpodeccuoHAIbHOM JeSITeJIbHOCTH, Y4aCTBOBATh B MPOEKTUPOBAHUM U Pa3padoTKe TEXHUYECKHX 00bEKTOB,
CHUCTEM U TEXHOJOTHYECKUX MPOUECCOB ¢ YYETOM IKOHOMHYECKHX, IKOJIOTMYECKUX U COUAIBHBIX OrPaHNYeHH

OIIK-2.1: leMOHCTPUPYET 3HAHUSA TEXHHYECKHAX 00bEKTOB, CHCTEM H TEXHOJOTHYECKUX MPOLECCOB

3HaTh:

OI1K-2.1-33 06 ocHOBax TEXHOJOTHH BBIIUIABKU YyT'yHa U CTaJlM, X COCTaBE U CBOWCTBAX

OIIK-2.1-32 o cocraBe *XUAKOH CTAIH M YyTyHA ¥ TEPMOJANHAMUYECKUX U KHHETHYECKNX MPEBPAIICHNIX IPH UX IPON3BOJICTBE,;

OI1IK-2.1-31 0 cTpyKType MPEANPUsITHS TOJIHOTO METATyPrHYECKOro LUKJIA U KOOTIEPA[H OTAENbHBIX POU3BOJICTB BHYTPH HETO;

YMeTh:

OIIK-2.1-Y2 pa3paboTaTh TEXHOJOTHIO MPOU3BOJICTBA CTANIN 3aJJaHHOTO XUMHYIECKOTO COCTaBa

OIIK-2.1-Y1 paccuyurarh pacxoj OCHOBHBIX KOMIIOHEHTOB METAJIJIOIIUXTHI;

Baanersn.:

OIIK-2.1-B2 camocTosTenbHO#t paboThI ¢ 00JIbIIUM 00beMOM HHPOPMAIIMU B YCIOBUSIX MHOIO00Opa3usi IPUMEHEMbIX TEPMUHOB,
OTIpEJICTICHUH 1 MOHSATHH C LeJIbI0 ee 0000IIeHHs ¥ aHAIM3a JJIsl UCTIOB30BAHHS B IIPAKTUYECKON JIESTEINEHOCTH

OIIK-2.1-B1 cniocobamu pelieHus 3eMEHTapHBIX U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ NPO(eCCHOHATLHOM e TeIbHOCTEIO,

4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmenoBanue pa3aesios u tem /Buj 3austusi/ | Cemectp /| Uacos | Komneren- | Jlureparypa | Ipumeuyanue
3aHATHA Kypc 107071 H JJL
pecypchbl

Pa3gen 1. DBoJronus CHCTEMBI TEXHOJIOTHH
MPOU3BO/JICTBA CTAJIH

11 ITokazarens ypoBHsI pa3BUTHS YEIOBEYECKOTO 5 2 OIIK-2.1 JI1.1J11.2
MOTEHIMajla — OCHOBA TEXHOJIOTHUECKOTO J1.3
nporpecca. B3auMocBs3b ypOBHS TEXHOJIOTHH U 21

MHJIEKCA Pa3BUTHS Y€JI0OBEIECKOTO OTECHIINAA.
Kpatxkast uctopus pa3sBUTHS CTaleIUTEHHON
texHosoruu. Knaccudukanus Mmapok cramd.  /JIex/




1.2

Amnanu3 0cOGEHHOCTEH Pa3BUTHUSI M COBPEMEHHOTO
COCTOSIHHMSI METJUTyPryH PA3IMYHbIX CTPAH MHPa
(una 6a3e undopmarmu caiita worldsteel.org). /TIp/

OIlK-2.1

JI1.1J11.2
J1.3
o1

1.3

Pabora ¢ KOHCIIEKTOM JIEKIINA.
PaboTa ¢ mpakTHUECKUMU IPUMEpPaMHK Ha dTare
[IOATOTOBKH K 3aHATHSIM.

Pa6oTa 10 MoAroToBKe AOMAIIHUX 3a1aHui
/Cp/

12

OIIK-2.1

JI1.1J11.2
J1.3
21

Paznen 2. O6mas pusnko-xuMmuuecKkast
XapaKTePUCTHKA TEXHOJOTHYECKHX NPOLeccoB
CTATENJIABMIBHOTO IPOU3BO/ICTBA

2.1

CoBpeMeHHas CUCTeMa CTaeTIIaBUIbHON
TEXHOJIOTHUH BO B3aUMOCBSI3H C
(hU3UKO-XUMUYECKUMU TPOIIECCaMU B paciuiaBax
xene3a. XUMHYECKHE PEaKIMi B METAJLIC | IIUIaKe
TIPY BBITUTABKE M KOBIIOBOW 00paboTke. KoHcTanTa
paBHOBECHS XUMHYECKOI peakiuu. PacTBopeHue
Kuciopoaa B xenese. OkucieHue xxenesa. Peakunn
B3aUMO/ICHCTBUSI PACTBOPEHHBIX B JKele3e
KUCIIOPO/Ia C YIIIEPOJIOM, KpEMHHEM, MapraHIleM,
tdochopom. Pacripenernerue cepbl MEXIy METAILIOM
U IITakoM. Peakitiu pacTBOpeHHs BOJOPOIa U
azora B Metaiuie. CriocoObl yIpaBieHHs
(DU3UKO-XUMUYECKUMU TPOIECCAMU BBITLIABKH U
paznuBku ctaiu /Jlex/

OIIK-2.1

JI1.1J11.2
JI11.3J12.2
21

2.2

OneHka npeziesia pacTBOPUMOCTH KHCIOPO/Ia B
xkenese. TeMeparypHas 3aBHCHMOCTh
PacTBOPUMOCTH KHCIIOPOJa B JKenese.
OreHKa paBHOBECHOTO COJICPXKaHHs KHCIOPOAa U
yIIepo/ia B xKeje3e. 3aBUCHMOCTh PABHOBECHOTO
CoJepKaHus KHCIOPO/a U YIIIepoa B JKele3e OT
TEMIIEPATYPHI U JABJICHHS.
OneHKa paBHOBECHOTO COJIPXKaHHsl KHCIOPOAA U
KPEMHHS B JKENE3eE.
OueHKa PaBHOBECHOTO COJIEPXKAHHS KUCIOPOA U
AIOMHHHS B JKeNese.

Mp/

OIlK-2.1

JI1.1J11.2
JI11.3J12.2
21

2.3

PaboTa ¢ KOHCIIEKTOM JIEKI[HIA.

Pabora ¢ mpakTHYeCKUMU MPHIMepaMH Ha dTare
IMOATOTOBKH K 3aHITHSIM.

Pabota o moaroroske gomarinux 3aganuii  /Cp/

13

OIlK-2.1

J1.3
o1

Pa3gen 3. Kuciopoano-koHBepTEPHBIH MpoIece

3.1

Cxema paboThl HHTETPUPOBAHHOTO 3aBOJIa
(xomOuHaTa). TexHONOr s MONyYCHUS
MepeAebHOTO YyTryHa B JOMEHHOH eYH.
TpeOoBaHM K XUMHYECKOMY COCTaBYy UyT'yHa,
CTaJIbHOMY JIOMY U BBIIUIABIISIEMOH CTaNu.
HazHnaueHune KHCIOPOIHOTO KOHBEPTEPA U €TO
KOHCTpyKLus. [lepronbl MIaBKH B KUCIOPOAHOM
KoHBepTepe. OCHOBHBIE XUMUYECKUE PEaKIH U
CIOCOOBI yIpaBiieHus npoueccoM. 3meHenue
cocTaBa MeTaJjla ¥ [IJIaka, B TOM YHCIe
0COOEHHOCTH N3MEHEHHS COJePKAHUS YIIIepoia 1o
XOAy IUIaBKU. DHEpreTHYecKuii OajlaHe TUIaBKH.
CrcTteMa OYUCTKH M YTHIU3AINHA OTXOSIINX Ta30B
KauecTBO KHCIIOpOIHO-KOHBEpTEepHO# cTanu /JIex/

OIlK-2.1

JI1.1J11.2
JI1.3712.1
J12.2

3.2

Pacuer mokasareneii porecca npou3BoICTEa
CTaJlu B KMCJIOPOJHOM KOHBEPTEPE, COCTaBA
IIMXTHI, COCTaBa U KOJIMYECTBA TPOLYKTOB IIABKH
(MeTasia, IIaka ¥ OTXOIAIIUX Ta30B),
MaTepHaLHOTO M TEIIOBOrO GajaHca BHIILIABKH
CTaJd, ONPEIETIATh TEXHUKO-IKOHOMHYECKHE

TI0Ka3aTesin paboThl KMCIOPOIHOTO KOHBEpTEPa
Mp/

OIlK-2.1

JI1.1J11.2
J11.3J12.1
J2.2




3.3

PaGora ¢ KOHCIIEKTOM JEKIUH.

PaboTa ¢ IpakTHYECKUMU MPUMEPaMH Ha dTare
[IOATOTOBKH K 3aHATHUSIM.

Pa6ora 1o moAroToBKe JoMamHux 3aganuii  /Cp/

13

OIlK-2.1

JI1.1J11.2
J11.3J12.1
J2.2

Pa3nen 4. BuearperaTHasi 00padoTKka sKHIAKOM
cTaJan

4.1

YCTpoicTBO ¥ NPUHLIUIT PadOTH 000pYI0BaHUS
arperara kosi-reusb (AKIT). AKII: MexaHuueckoe
000opynoBaHUe, JIEKTPOOOOPYIOBAHHE, KOPOTKAS
CeTh, KOHCTPYKIHUS (PyTEPOBKH CTAJIEPA3IMBOYHOTO
KOBIIIA ¥ POAYBOYHBIX Y3JI0B, CHCTEMa BOISTHOTO
oxnaxaeHus. Paboune xapakrepuctuku AKIIL.
CpenctBa v criocoObl yIpaBICHUs TEXHOJIOTHEH
KOBILOBOW 00paboTku cranu. [IpuHIuIIEI BEIOOpa
ONTUMAIIFHBIX MAPaMETPOB HATPEBA METAILIA
3NIEKTPUUYECKON JYyTrod U MPOYyBKH CTAIIN
MHEPTHBIM Ta30M B CTaJIE€Pa3IMBOYHOM KOBIIIE.
Oueprerndeckuii 6amanc AKIT. OcHOBHBIC
TEXHOJIOTHYECKHE OIIepPalliy, BBIOIHEMbIE B
arperaTe KoBII-nieys. DopMUpOBaHHUE MITAKA:
OIIEHKAa COCTOSHUS IIUIAKOBOTO MTOKPOBA,
KOPPEKTHPOBKA XUMHUYECKOT'O COCTaBa IIJIaKa,
OCHOBHEBIC TPUHIUIIBI YIAJICHHE CEPBI U3 CTAJIH,
BJIMSTHUE COCTaBa U KOJIMYECTBA IIJIaKa, IPOyBKH
WHEPTHBIM Ta30M Ha CKOPOCTh PEAKIINHU U TITyOHnHY
necynbdyparmu. Harpes Meraa: 3JeKTpUYeCKUit
Y MIPOJIyBOYHBIN PEKUMBI, KOHTPOJIb TEMIIEPATYPHI.
[lepemermmBanue: yCpeHEHNE COCTABA H
TeMIlepaTyphbl, HarpeB, Aecynbdypanus,
B3anMoJieiicTBre ¢ (PyTepOBKOH KOBIIA,
MOKPOBHBIM [IJIAKOM U IIEYHOU aTMOoc(hepou.
Packucienne MeTamia u nuiaka: TIyOHMHHOE
(ocaxnaromiee) packucnenue, quddy3noHHOE
packucnenre. COBMECTHOE PAaCKHCIICHHE
KpEeMHHEM, MapraHIleM, aTIOMIHACM H KaJbIIHEM.
CymHocTh 1 Ha3HaueHue mporecca RH.
VYcrpoiictBo 1 mpuHIHAI padoTel RH.
Bo3MoXHOCTH 00€3yTriIepoKUBaHuUs U Aera3alin
cTaju noJ BakyymoM. JloBoaka Merasuia 1no
XUMHYECKOMY COCTaBy U TeMnepatype. KoHTpob
XMMHYECKOT'0 COCTaBa MeTauia. TexXHHKa CO31aHus
BakyyMa. MexaHudeckoe 000pyI0BaHUE,
BaKyyMHOE€ 000pyI0BaHHE, CUCTEMA BOJSIHOTO
OXJTAXKJICHUSI, CHCTEMa OYHCTKU M OXJIAXKICHUSL
oTxoasaux razos. [Jlex/

OIlK-2.1

J1.1
JI11.3J12.2
21

4.2

OreHka pe3ysbTaTa KOMIUIEKCHOTO PACKHCICHUS

CTasm.

®deppocmnassl. Beioop deppociutaBa st

PaACKHCCHHS WK JISTHPOBAHUS 3a1aHHON MapKu

CTasm.

MeToauKa OIIEHKHA MOIITHOCTH TIEYHOTO

TpaHcdopmaTopa.

MeToauka OIIeHKA MHTCHCHBHOCTH BIYBaHH

HHEPTHOI'O ra3a B CTAICPa3IMBOYHBIN KOBII IS

BBIIOJTHEHHS TEXHOJOTHYSCKUX OIIeparuii.

Pacuer paBHOBECHOI KOHIICHTPAIIUH a30Ta U

BOJIOPO/Ia B CTaJM B 3aBUCUMOCTH OT JaBJICHUS
Mp/

OIlK-2.1

JI1.1J11.2
J1.3J12.1
o1

4.3

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

Pabora ¢ npakTUYeCKUMHU TIPUMEPAMH Ha JTarle
MOATOTOBKHU K 3aHITHSM.

PaGora 110 moAroToBKe goMarinux 3aganuii  /Cp/

12

OIlK-2.1

J1.1
J11.3J12.1
o1

Pa3gen 5. PazauBka W KpHCTAIM3ANMAA CTAIH




5.1 IIpouecc kpucranau3anuy HENPEPHIBHOIUTOIO 5 4 OIlK-2.1 JI1.1J11.2
ciutka. OcHoBHble T MHPC. OcHOBHbIE J11.3J12.2
napameTrpsl MHPC. Bozmoxxnoctu MHPC ¢ 321
Pa3HBIM TOJIOKEHHEM TEXHOJIOTHUECKON OCH.
OcHoBHBIE 0coOeHHOCTH ToHKOCs100Boit MHPC.
OcHoBHbIe QyHKITMOHATBHBIC Y3161 MHPC.
TloBopoTHsIii cTeH . [IpomMexxyTOUHBIN KOBIII.
3amurHas Tpy6a. [Tomson Merasa B
kpuctammsatop. Kpucrammszarop MHPC. 3ona
BTOPUYHOTO OXJaxaeHus. CHCTeMa MATKOTO
oOxaTus ciutka. JlepekTsl HenmpephbIBHOIUTON
3arotoBku. /JIex/

5.2 Pacuer xxunkoit TyHKH MeTasa. 5 8 OIlK-2.1 JI1.1 J11.2
Pacuer ckopoctu paznusku Ha MHPC. J11.3J12.2
JlemoHCTparust u 00CyXIIeHHE Pe3yIbTaTOB 21

XOJIOJHOTO MOAEIUPOBAHUS MOBEACHUS IOTOKOB
CTaJIM B KpUcTaJuIM3aTope ToHKocsi0oBoit MHPC.
JeMoHcTpanus n obcykneHne GuiabMa O pa3IuBKe
cTtanu Ha cisioosoit MHPC.

W3ydeHne orHeynopHbIX U3ENUN 17151 Pa3IUBKH

CTaju.
Mp/
53 Pabora ¢ KOHCIIEKTOM JIEKIINA. 5 13 OIlK-2.1 JI1.1 J11.2
PaboTa ¢ mpakTHUECKUMH IPUMEpPaMHK Ha dTare JI1.3J12.2
MOJArOTOBKH K 3aHATHSIM. 21

Pabota o moaroroBke gomarinux 3amauuii  /Cp/

5. ®OH/J OLIEHOYHBIX MATEPUAJIOB

5.1. Bonpochl 1151 CaMOCTOSITEJILHOI MOAr0OTOBKH K YK3aMeHy (3a4€Ty ¢ O1lleHKOi)

IMK-1.1,0I1K-1.1

CymIecTBYeT JIM CBSI3b MEXKAY MPOM3BOACTBOM CTallM U Pa3BUTHEM YEJIOBEYECKOTO MOTEHIMAIa?

UepHas MeTamTyprus — ONpeaeNIeHUe, OCHOBHBIE MOHATHS. [IpoU3BOACTBO CTalIM B MHpE.

IIpousBoacTso cranu B Mupe. Ha3zoBure kakue cTpaHsl SBISIOTCS BEAYLMMH HETTO-3KCIIOPTEPaMU CTAJIN.
TexHomOru4yecKasi CXeMa U CyIHOCTh METAJLTyPru4ecKoro Mpou3BOICTBa.

JlaiiTe XapaKTepUCTHKY PEaKI[MH OKMCICHUS YIIIepoa MPU MPOU3BOJICTBE CTAH (3AMUIINTE XHMUYECKHUE PEAKIINH, 110
KOTOpLIM BO3MOXHO OKHCJICHHE YTIIepO/ia; Ha30BUTE (HaKTOPHI, BIUSIONINE HA CKOPOCTh M TIIyOHHY TIPOTEKAHHUS PEaKIInii)

agpwNPE

6. [aiite xapakTepuCTUKyY peakiuu nedochopaiyy paciiaBa npy NPOU3BOACTBE CTAIH (3aMMIINTE XUMHYECKUE PEaKLUH, 110
KOTOPBIM BO3MOKHA edochoparius; Ha3oBUTEe (HAKTOPHI, BIUSIONINE Ha CKOPOCTh U TITyOHHY TIPOTEKAHHUSI PEaKIINii).
7. JloMeHHas nieyb: Ha3HAYEeHUE, IPUHIUIT AEHCTBUS.

8. dopMupoBaHue YyryHa B JIOMEHHOH NEYH: BOCCTAHOBJICHUE U HAYTJIEPOKUBAHHE JKelle3a.

9. CyIIHOCTh CTaNeIIaBUILHOTO TIPOU3BOICTBA, CIIOCOOBI MPOMBIIIZIEHHOTO IPOM3BOACTBA CTAJIH.

10. YKaxuTe npeieinsl, B KOTOPHIX OOBIYHO B HACTOSIIEE BPEMS H3MEHSAETCS A0JISI METaJUIMUECKOT0 JIOMa B IIIUXTE
KHCJIOPOAHOTO KOoHBepTepa. Kakue (pakTopbl 0Ka3bIBaIOT BIAMSHHE Ha Pacxol ioma?

11. VcTouHnkH KUCIOpoa IpH MPOMU3BOJICTBE CTANH, Ilepeiada KHUCI0po/ia B METaIIL.

12. PackuciieHre 1 JJerupoBaHue CTalieil: 1eH, IpUMeHsieMble MaTepHaIbL.

13. Knaccudukanus cranei.

14, Peakuuu okuciienus yriepoja npu Npou3BOJICTBE CTAJIH.

15. OxuciieHNe U BOCCTAHOBJICHHE KPEMHHS B CTAJICTIABIIIFHOM arperare.

16. VY nanenne gocdopa npu npou3BoACTBE cTalH, (HaKTOPHI, BIUIIONINE HA OCTaTOYHOE coaepkanue docdopa.
17. VY naneHue cepbl Mpu MPOU3BOICTBE CTaH, (PAKTOPHI, BIHUSIONINE HA OCTATOYHOE COJIEPKAHNUE CEPHI.

18. JaiiTe XapakTepUCTUKY peakLiu Iecyabdypalyu paciiaBa Mpy MPOU3BOCTBE CTAH (3AMULINTE XUMUYSCKUE PEAKIIUH, TI0
KOTOPBIM BO3MOJXKHA JiecyIb(ypaitysi; Ha30BUTEe (HAKTOPHI, BIUSIONINE HA CKOPOCTD ¥ TITyOHHY TIPOTEKAHMUS PEAKIINH).
19. [ITnxTa cranemaBuiIbLHOTO IPOU3BOJICTBA.

20. [ToaroroBka KOMIOHEHTOB MIMXTHI K IJIABKE: CIIOCOOB! TIOATOTOBKH CTAILHOTO JIOMA.

21. IToaroToBka KOMIOHEHTOB IIMXTHI K MJIaBKE: BHEJOMEHHAs Jiecyab(yparus yyryHa.

22. [ToaroroBka KOMIOHEHTOB IIMXTHI K IJIABKE: IIPOU3BOJICTBO N3BECTH.

23. KucnopoaHo-KOHBEpTEpHbI poliecc: Ha3HAYE€HHEe, OCHOBHBIC TI0KA3aTeNIn KOHBEPTEPHOU IIABKH.

24. OO01iee ycTpoiicTBO KUCIOPOAHOTO KOHBEPTEPA.

25. YCeTpoHCTBO KUCIOPOAHBIX (DypM /IJIsi KOHBEPTEPOB C BEPXHEH M TOHHON MOJIa4eH Ty ThS.

26. TexHOTOTHYEeCKHHA ITUKIT KOHBEPTEPHON TLIaBKH.

217. M3MeHeHre XUMHYIECKOT0 COCTaBa MeTajlla U [IUIaKa 1o X0y IIPOJyBKH B KOHBEPTEpE.

28. OO1mas xapakTepuCTHKa KUCIOPOAHO-KOHBEPTEPHOTO TpoLiecca ¢ JOHHON 1Mo1avueil Ty Ths.

29. Jaiite KpaTKyro XapakTepUCTUKY TITyOHMHHOTO (OCaXKAAIOLIEr0) PACKUCICHHS CTaH

30. JlaliTe XapakTepHUCTUKY MaTe€pHaIbHBIX TOTEPh NPH MPOLYBKE CTAIN B KHCJIOPOIHOM KOHBEPTEPE.

31. OO1mas xapakTepuCTHKa KUCIOPOAHO-KOHBEPTEPHOTO IpoLiecca ¢ KOMOMHUPOBAHHOM NOAavel TyThsl.

32. OnummTe CTPYKTYpY TEIIOBOro OanaHca KOHBEPTEPHOH TUIABKH.




33. Ienu 1 MeTOIBI KOBIIOBOW 00PaOOTKHU CTaIH.

34, ITpumeHeHe HEUTPATBLHBIX Ta30B ISl 00paOOTKH KUAKOHW CTAIH B KOBIIIE.

35. CriocoObI packucIeHus cTanu. VX mpeuMyiecTBa U HeIOCTATKH.

36. Jecynbdypanus cTaiy ¢ UCTIOIh30BaHUEM CHHTETHIECCKHX IIIAKOB, TBEP/IBIX U MIOPOIITKOOOPA3HBIX cMecel. BiusHue
00pabOTKK Ha KAYECTBO TOTOBOTO METAJLIA.

37. T"a3sl B cranmm. @akTopsl, OKAa3hIBAIOIINE BIMSHUE HA OCTATOYHOE COJEPKAHNE Ta30B B CTAIIH.

38. BakyymupoBaHue KHUIKOI cTaiy B KOBIIE: CIIOCOOBI M IPUMEHsIeMoe 000pyIOBaHNE, BIISIHAE BAKyYMHPOBAHUS Ha
KauecTBO TOTOBOTO MeTasljia.

39. KommnexcHas 00paboTka )KHIKON CTaJI B KOBIIIE.

40. Pa3nuBka cTaiu: Ha3HAYEeHHEe, CIIOCOOB! PA3IUBKH, 000PYA0BAHUE IS PA3TUBKH (KOBIIH, U3I0KHHIIBI).

41. Kpucranmu3aist B U3JI0KHHLE CIIOKOWMHOTO METalIa: KPUCTAILTHYECKast H XUMIUIecKasi HEOAHOPOIHOCT, SBJICHHUE YCAIKH.
42. YcamouHble sIBICHUS MTPH 3aTBEPICBAHUM KUIKOW CTATH U UX BIUSHUC HA XapPAKTCPUCTHKU KAUueCTBA CTALHOTO CIIUTKA.
43. Kpucrannuzaiys B U310KHUIE KUIIAIIET0 METAJUIA, KPUCTAIUINYECKasl, CTPYKTYPHAs ¥ XUMHYECKast HEOTHOPOIHOCTb.
44, HenpepriBHast pa3nuBKa CTali: Ha3HAYEHUE, TPEUMYIIIECTBA, OCHOBHBIC TIOKA3aTENIH IPOIIecca.

45, THIBI MaIlIMH HETIPEPBIBHOTO JIUThS 3aTOTOBOK.

46. Ob6mee ycrpoiictBo u kinaccupukamms MHII3.

47. Kpucrannusaiuys cTaay U COMyTCTBYIONIUE CH sIBICHHSI. 30HBI KPUCTAJUTH3ALUHU CITUTKA.

48. BapuaHTBI pa3nMuBKA CTAIH B W3JIO0KHHUIIBL.

49, Oransl pa3BUTHS HEMIPEPHIBHOW PA3ITUBKH.

50. Kouctpykuus asyxsankoBoit MHPC.

51. KoHCTpyKIHs ¥ TEXHOJIOTHUS Pa3IMBKH COPTOBOI 3arOTOBKH.

52. KoHcTpyKins U TEXHOJIOTHSA Pa3iuBKU OJIIOMOBOI 3aTOTOBKH.

53. KoHCTpyKIHS ¥ TEXHOJIOTHSI Pa3IUBKH CIISIO0B.

54, KoHcTpykins u TeXHOIOTHS pa3iuBKU Ha ToHKOcHs0oBori MHPC.

55. KoHcTpyKIus ¥ TEXHOJIOTHSI Pa3IuBKU COPTOBOH 3aTOTOBKH.

56. Kaxkue nporiecchl 0Ka3bIBaOT BIMSHHUE Ha CKOPOCTh paznusku MHPC?

57. SIBieHMe TUKBAIMK U €TO BIMSHUAC HAa XapaKTEPUCTUKU KA4eCTBA CTAJIBHOTO CIIUTKA.

5.2. Tlepeyenn padoT, BHINOJIHAEMBIX 0 Jucuuiuinge (Moay.aio, npaktuxke, HUP) - 3cce, pedepaTel, npakTuueckue u
DacyeTHO-rpaduUecKHe PadOThl, KYDCOBbIE€ DA0OTHI, MPOEKTHI U JID.

IK-1.1, OIIK-1.1

JomarmHee 3aganne Ne 1. XuMudeckunit cocTaB, MEXaHUYECKHE CBONCTBA U MPUMEHEHHe cTann (Mapka cramu). OIeHNUTh BIHSIHIE
XMMHYECKOT0 COCTaBa Ha CBOMCTBA CTaH.

HomarmHee 3aganue Ne 2. [Tt mapku cramu (JI3 Nel) orieHHTh paBHOBECHOE COMEpKaHHE KUCIOPOa B METALIe IPH TEMIIEPAType
1823 - 1873 K ¢ mpumeneHuemM nporpaMmmuoro komiuiekca GIBBS u BbaTh peKOMEHIAIMN O BO3MOXXHOCTH MIPUMEHEHHUS CHIIbHBIX
packuciIuTenen.

5.3. OueHouHbIe MaTEPHAJIbI, HCIOJIb3yeMble /IUIsl JK3aMeHa (onucaHue GUJIETOB, TECTOB M T.II.)

DK3aMeH He MPeayCMOTpeH

5.4. MeToKa OLIEHKH OCBOEHUsI IMCHUNIUNHBI (MonyJs, npakTtuku. HUP)

[TpomexxyTouHast aTTecTanys 10 JUCHHUIUIMHE ITPEAYCMOTpEHa B (hOpMe 3aUeTa C OLEHKOH.

Jng nomydeHns 3aueta HeOOXOAMMO BBITIOTHEHHUE CIIEIYIONINX YCIOBHUIL:

1. PerynspHoe nocemeHne JeKIIMOHHBIX U MPaKTHYECKUX 3aHATHH

2. BrInosiHeHMe 1 3alyTa BceX NPeyCMOTPEHHBIX 110 AUCIUIUIMHE JOMAIIHUX 33/1aHuH

[Ipu crage noMamHUX 3aJaHui IPETyCMOTPEHa CUCTEMA OLCHUBAHUS.

[ITxana oneHNBaHUs 3HAHUK O0OYUAIOIIMXCS HA YK3aMEHE!

O1eHKa «OTIMYHOY - 00YJAIOIINICS TTOKA3bIBaeT IITy0OKHe, HCUepPIIBIBAIOIINE 3HAHHUS B 00beMe MPOIIEHHOI POrpaMMBl, YBEPEHHO
JIeficTByeT MO NPUMEHEHUIO OTYYEHHBIX 3HAHUI Ha NPAKTUKE, FPaMOTHO U JIOTUYECKU CTPOWHO U3JaraeT MaTepHai pHu OTBETE,
ymeeT (popMyJIMpOBaTh BEIBOIBI U3 U3JI0KEHHOTO TEOPETHYECKOT0 MaTepuaa, 3HaeT IOMOJHUTEIbHO PEKOMEHI0BAHHYIO
JTUTEPATYPYy.

O1eHKa «XOpOLIOY» - 00YYAIOIIUICS ITOKa3bIBAET TBEP/IBIE U IOCTATOYHO ITOJHbIE 3HAaHUS B 00BbEME MPOHIEHHON IPOTrpaMMBl,
JIOITyCKaeT He3HAYUTEIIbHbIE OMIMOKH TP OCBEUICHUH 33JaHHBIX BOIPOCOB, MIPABIIILHO ASHCTBYET IO MPUMEHEHHIO 3HAHUI Ha
MIPaKTHKE, YSTKO U3JlaraeT MaTepHal.

OreHKa «yJOBJIETBOPUTENFHOY - 00yJaroImuiics MoKa3bpIBaeT 3HAHNSA B 00beMe MPOHACHHONW MPOTrPaMMBbl, OTBETHI U3/IaraeT XOTs U C
OImMOKaMH1, HO YBEPEHHO HUCTIPABIIEMBIMH TIOCJIE IOTIOHUTENBHBIX U HABOSIINX BOTIPOCOB, ITPABWIHHO JIEHCTBYET 110
NIPUMEHEHHNIO 3HAHUH Ha ITPaKTHKE;

OreHKa «HEYAOBIETBOPUTEIHHOY - 00YJAIONIHIACS TOIMyCKaeT rpyObie OMMOKH B OTBETE, HE MIOHUMAET CYITHOCTH U3JIaraeMoro
BONpOCA, HE yMEET NPUMEHATh 3HAHUS HA IPAKTUKE, Ja€T HEMOIHbIE OTBETHI Ha JIOTIOJHUTEIbHbBIE U HABOSIIUE BOIPOCHL.
3adeTHas OLCHKA BBICTABIIETCS KakK cpeqHeapu(MeTHIECKas HA OCHOBE OILICHOK KOHTPOJIBHBIX MEPOIPHUATHH ceMecTpa
Pe3ynbTaT 0OCBOCHHMS KOMIETCHIMH (YacTeil KOMITETCHIIMI) YCTAHABIMBACTCS CIICAYIOIIIM 00pa3oM:

Onenka 3AUTEHO «Otanuno» - Komnerenuust  chopmupoBaHa.

Onenka SAUTEHO «Xopomo» - Komnerennus chopmupoBana.

Onenka 3AUTEHO «Y nosnerBopurensHo» - Komnerenuust  copmupoBasna.

Onenka HE3BAUTEHO «HeynosierBoputenbHO» - KoMmereHmus He copmupoBaHa.




6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemasi quTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpHI, COCTaBHUTENN 3arnaBue

Bubnmoreka W3parenbcTBO, rog

JI1.1 |Bocko0oiHIKOB OO1mas MeTayuryprusi: yueOHUK | DIIEKTPOHHBIH KaTajior MockBa Meramtyprus, 1985
B.I',Kynpun B.A.
JI1.2 |Enauckuii J1.T., OCHOBBI TTPOU3BOJICTBA U DNEeKTPOHHBIA KaTaJloT Mocksa MI'BMU, 2005
JInruesckuii b.B, 00pabOTKN METAIIIOB: YIeOHUK
Kansmenes A.A.
Enanckmit JI.T°.,
JInnueBckuii b.B,
Kansmenes A.A.
JI1.3 |Kynmpuu B.A., TexHonorus Npou3BoOJICTBA DNIEKTPOHHBIHN KaTaJlor Mocksa U3n. Anbesuc, 2017
Mummmupos B.A. CTany: yaeOHoe mocoome
Kynpun B.A.,
ummmupos B.A.
6.1.2. lonoTHUTENBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka W3narenscTBo, TOA
J12.1 |KOcodun 10.C. ,ITamkos |[Mertamryprus sxenesa: yaeOHUK | DIeKTPOHHBIN KaTajior Mocksa UKI"AxagemkHaura",
H.®. IOcoun 10.C., 2007
[Mamkos H.D.
J12.2 |Enanckuii I'.H., CrpoeHue u cBoiicTBa OJNEeKTPOHHBINA KaTajor Mocksa MI'BMH, 2006
Enanckwit JI.T'. METAJUTMYECKUX PACIUIaBOB. !
Enanckwuii I'.H., ydueOHoe mocobue
Enanckwit JI.T'.
6.2. IlepeyeHn pecypcoB HHPOPMALHOHHO-TeIeKOMMYHHKALIMOHHOI ceTH «HTepHEeT»
Mertamutypruueckue Munu-3aBob! / [CmuproB A. H.,  |http://uas.su/books/2011/minizavod/minizavod.php.
21 |Cadonor B. M., lopoxosa JI. B, Lynpyu A. 10.]. —
Honenk: Hopa-Tlpecc, 2005. — 469 c.
6.3 [lepevyeHs MPOrpaMMHOI0 00ecedeHUs
1.1 [Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
I1.4 |MS Teams
I1.5 [IIporpammusrii komiieke «GIBBSy»
6.4. IlepeueHb MHPOPMALHOHHBIX CIPABOYHBIX CHCTEM U NMPO(eccHoHANBHBIX 6a3 JaHHBIX
n.i1 |http://e|ibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
Ayn. Haznauenue OcHamienne
4 OCHOBBI METAIITYPrUA KOMITBIOTEP, IPOEKTOP, 3KpaH, HHTEPAKTUBHAS JI0CKA
KOMIIJICKT _ TeMAaTHYeCKUX  TIPE3CHTAIMK,  JIOCTVII K
4 OCHOBBI METAITYPrUn KOMITBIOTEP, IIPOEKTOP, 3KPaH, MHTEPAKTUBHAS J10CKA
KOMIUIEKT  TEMATHUYECKMX  TDE3CHTANMMK.  JOCTVII K
4 OCHOBBI METAIITYPrUA KOMITBIOTEp, IPOEKTOP, 3KpaH, HHTEPAKTUBHAS JT0CKA
KOMIIJICKT _ TeMAaTHYeCKUX  TIPE3CHTAIMK,  JIOCTVII K
6 OCHOBBI METAILITYPrUn KoMITbroTephI, I0CTYI K HHTEPHETY

8. METOANYECKHUE YKA3AHMUS U151 OBYYAIOLIIUXCSL

JIJist yCTemHOro OCBOSHUs TUCHUILTHHBI « OCHOBBI METAJLTYPTUi» 00ydaroneMycs Heo0X0IuMOo!
1. ITocemats Bce BUABI 3aHATHIA.
2. CBOCBPEMCHHO 3apETMCTPUPOBATHCS HA PEKOMEHIOBAHHbIE JIEKTPOHHBIC pecypenl - LMS Canvas u MS Teams.

3. IIp BO3HUKHOBEHHH JIFOOBIX BOIPOCOB IO COJEPIKAHHMIO Kypca U OpraHU3alul paboThl CBOEBPEMEHHO 00paIaThCs K




NPEnoaBaTeNo (B 4achl OYHBIX KOHCYJIbTaLuid, yepe3 MS Teams uwiu LMS Canvas).
4. IMeTb NOCTYII K KOMIIBIOTEPY, HOAKIIOUCHHOMY K ceTh MIHTepHeT.




