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Pabouast mporpaMma JUCITUTIIAHBI (MOTYJIS)
MeTajuiypruyecKkue TeXHOJI0T U

3akperureHa 3a kadenpoit DIEeKTPOMETaILTY PrUH
HanpasneHue noaroToBKu 22.03.02 Meramryprus
[Mpoduns O0paboTKa METAIIIOB IaBJICHUEM
Kpamndukanms O0akanaBp

®dopma 00yueHHs oyHast

O611ast TPYA0EMKOCTh 43ET

Yacos 1o yueOHOMY IUIaHy 144 ®opMbI KOHTPOII B CEMECTpax:
B TOM YHCIIE! 3a4eT ¢ OLICHKOM 6

ayIUTOPHBIE 3aHSTHS 45

caMoCTOsATeNbHas paboTa 95

Pacnpeneﬂelme YaCoB JUCHHUIIJIMHBI IO CEMeECTpam

Cemectp
(<Kypc>.<Cemectp Ha | 6 (3.2)
Kypce>) Hroro
Henens 19
Bup 3ausatuit vo | PO | VIO PII

Jlekiun 18 |18 (18 |18
JlabopaTopHsie 9 9 9 9
[IpaxkTryeckue 18 |18 (18 (18
KonTpons 4 4 4 4
CaMOCTOATENIbHON
paboTe!
Hroro ayn. 45 145 (45 |45
KonrakTHas pab0OTa 49 149 |49 |49
Cawm. pabora 95 [95 |95 |95
HUroro 144 1144 (144 | 144




[porpammy cocTaBui(u):
omn, Ilpogh., Caghonos Braoumup Muxatinosuy

Pabouast nporpamma
MeTa/uryprudeckue TeXHOJIOTHH
Pazpaborana B cootBeTcTBru ¢ OC BO:

CaMOCTOSITENBHO YCTaHABIMBAEMbIA 00pa30BaTEIbHBII CTaHIAPT BBICIIEr0 00pa3oBaHus - OakanaBpuat denepanbHOE
roCyTapCTBCHHOEC aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKIACHUE BhICIIEro 00pa3oBanus « HarmoHambHEI HCCIIeI0BATEILCKUI
TexHooruueckuii yaupepceuter « MU CuC» no nanpasienuto noarotosku 22.03.02 Merawnyprus (nmprkas ot 02.04.2021 r. Ne 119
0.B.)

CocraBnieHa Ha OCHOBaHHH y4eOHOTO IUIaHa!

22.03.02 Metamnyprusi, OM-26.pIx O6paboTka METaIOB JaBICHHEM, YTBEPKAECHHOrO YueHbIM coBeToM BdO HUTY "MUCHUC"
21.11.2025, nporokon Ne 3-25

Pabouast mporpamma o00peHa Ha 3aceanuu Kadeaps
DJIeKTPOMeTaJIyPrum
IIpotokoun ot 27.05.2026 1., Ne9

3aB. kadenpoit Enanckwmii JI.T".




1. IEJIX OCBOEHUA

1.1|CchopmupoBath 3HaHHS 110 OCHOBHBIM TEOPETUIECCKUM M TEXHOJIOTHUECKAM OCHOBaM Tpon3BojcTBa ctanu B JICII,
BKITIOYAs BHIIUIABKY YTIEPOJUCTOrO MOIYIPOAYKTa, KOBIIOBYI 00paboTKy U pa3nuBky cramu Ha MHPC; copmupoBath
crocoOHOCTh K aHATUTHYECKOMY MBIIIICHAIO TIPU PEIICHUH Psiia TEXHOIOTHIECKHUX 32144, COMTPOBOKIAROIITIX
npousBocTBO ctanu B DCIILI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM IIPOI'PAMMBI

ukn (pasmen) OIT: |B1.0

2.1| TpeGoBanus K NMpeaBapUTEJbHOMH MOATOTOBKE 00y4aIOIIErocs:

2.1.1{MaremaTuka

2.1.2| Xumus

2.1.3|Dxonorus

2.1.4|MetompI KOHTPOJIS U aHAJIN3a BEIIECTB

2.1.5|MogenupoBaHue IIPOLECCOB U 0OBEKTOB B METAJTYPrHU

2.2| IucuumianHbl (MOAY/IH) U NPAKTHKH, JUISI KOTOPHIX OCBOEHHE JAHHOM TUCHUNIMHBI (MO/LYJIsl) HEOOXOAUMO KAK
npeauniecTByo1Iee:

2.2.1|TloaroToBKa K MPOLEAYPE 3alUThI U Mpoleaypa 3amutsl BKP

2.2.2 | KoMITbI0TEpHOE MOJICIIMPOBAHIE TEXHOJIOTHYECKIX TporeccoB OM/]

2.2.3| TexHonoruueckue JIMHUU U KOMIIIEKCHI

2.2.4|TIpoekTrpoBaHIE METAJLTYPTHYCCKIX IIEXOB

3. PE3YJIbTATBI OBYUYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMU
KOMIIETEHIIUAMMA

OIIK-2: Cnioco6eH MOHUMATDH MPUHIIANBI PA00THI COBPeMEHHbIX HH(POPMAIIMOHHBIX TEXHOJIOTHIi U HCIOJIL30BATH UX JIIS
peueHust 3a1a4 Npo¢ecCHOHAIBLHOM eI TeJIbHOCTH, y4ACTBOBATH B IPOEKTHPOBAHUM U Pa3padoTKe TeXHHYECKHX 00bEKTOB,
CHCTEM H TeXHOJIOTHYECKHX MPOLECCOB € Y4eTOM IKOHOMHYECKHX, IKOJOTHYECKUX U COHATBHBIX OTPAHNYeHUI

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

3HaTh:

OI1K-2.1-31 knaccudukauo 1 noTpedUTeNIbCKIE CBOMCTBA CTalIH;

OIIK-2.1-32 cTpyKTypy 1 0COOCHHOCTH HHTETPUPOBAHHBIX METAILTYPIHIECKUX PEIIPUATHI 1 MUHH33aBOJIOB;

OI1K-2.1-33 TeopeTrueckre OCHOBBI ITPOIIECCOB OKUCIUTENBHOTO pah MHUPOBAHHUS

YMeTh:

OIIK-2.1-Y1 aHanu3upoBaTh IPEUMYIIIECTBA ¥ HEIOCTATKHU JBYX OCHOBHBIX CXEM IIPOU3BOCTBA CTAJIH;

OIIK-2.1-Y2 BBI6I/IpaTB THUII INIaBWIBHOI'O arperara ajis obecrneueHus HGO6XO,I[I/IMLIX TEXHUKO-IKOHOMUYESCKHUX ITOKa3aTeeit IUIaBKH,

OIIK-2.1-Y3 aHanu3upoBaTh NPEHMYIIECTBA U HEAOCTATKH JBYX OCHOBHBIX CXEM HMPOM3BOJICTBA CTaJIN

Baanern:

OIIK-2.1-B1 nHaBbIKkaMu penieHns: HHKEHEPHBIX 3a/1ad Ha 0a3e MMOJy4EeHHBIX TEOPETHUECKUX 3HAHWH,

OI1K-2.1-B2 o1eHKO# pecypco-3KOJIOrHIeCKUX XapaKTePUCTHK ITPOU3BOICTBEHHBIX MPOLIECCOB

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pa3aesio u tem /Buj 3ausatusi/ | Cemectp /| Uacos | Komneren- | Jlureparypa | Ipumeuyanue
3aHATHA Kypc 107071 H JJL
pecypcbl

Pazgen 1. DaexkTpocTaneniaBuiibHOE
NMpou3BOACTBO. MUHU MeTaJLJIyprudecKuii
3aBO/I.




1.1

IpennochIKu pa3BUTHUS TEXHOJIOTUH
CTaJICIMTEHHOTO MOJIYJIS, UX KJIaCCH(pHUKALIUS.
CyIIHOCTh COBPEMEHHON TEXHOJIOTHH
MIPOM3BOJICTBA CTAJIN B AJIEKTPOIICUAX.
Knaccugukanus MeTautypruaecKuX MUHH
3aB010B. O030p COBPEMEHHBIX, TPOTPECCUBHBIX U
WHHOBAIIMOHHBIX BAPHAHTOB TEXHOJIOTHH U
arperaToB BBIILJIABKH, KOBIIOBOW 00pabOTKHU U
pPa3JIUBKHU B cTanenuTeitHoM Moayie. Konuenuus
MOCTPOEHHUS CTAIENIUTEUHOr0 MotyJist. /JIex/

OIlK-2.1

J1.1
J11.2J12.1
J12.2 J12.3

2.4

1.2

Ananu3 0coGeHHOCTEH pPa3BUTHS U COBPEMEHHOTO
COCTOSTHHSI METAJLTYPTHH PA3IMIHBIX CTPAH MHUPa
(na Gasze undopmaruu caiira worldsteel.org).
CTpyKTypa ¥ IJIaHUpOBKa KOMIUIeKca. Beioop
OCHOBHOT'O TEXHOJIOTUYECKOTO 000PYI0BAHHS.
[IpyHIMIT B3aMMOJICHCTBHS OCHOBHOTO 1
BCIIOMOTATEILHOTO 000PYIOBAHHS
CTaNleIIaBUIBHOTO MOy Is. COCTaB U HAa3HAUCHHUE
arperaToB 3JIEKTPOCTAIEILIABHIBHOTO MOIYJIS,
0COOCHHOCTH TEXHOJIIOTHYECKO# CXeMBI
TUIAaHUPOBKHU 0bopynoBanus /TIp/

OIlK-2.1

J1.1
JI1.2]12.2
J12.3J12.4

1.3

1. PaGoTa ¢ KOHCIIEKTOM JIEKIUH.
2. Pabora ¢ MIpakTUYECKUMH IIPUMEPAMH Ha dTaIle
IIOATOTOBKH K 3aHITHSIM.

3. PaGoTa 1o NOAroTOBKE JOMANIHKX 3aJaHHA
/Cpl

12

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

Pa3gen 2. lyroBasi cTajielyiaBuJibHas Me4b

2.1

Kiaccudukaums snexrponeueid. Koncrpyxkuus,
obopynoBaHue U TexHudeckue mapameTpbl JJCII.
OneKkTpudecKuil ToK. DIeKTprudeckas ayra.
ONeKTpOoIMHAMUYECKHE SIBICHUS B IyTE.
BonbramnepHas xapakTepUCTHKA HIEKTPHYECKON
nyru. PerynupoBaHue napaMeTpoB JIEKTPUIECKOM
JIyTH. YTIpOILIEHHAs 3JIEKTpUYecKas cXxema JyroBoi
neun. Koapduiuent MouHoctn
3EKTPOIUIABUIBHOTO arperara. ¥ CJIOBHs TOPEHUS
anektpudeckoit nyru B JICII, sanextpuueckue
norepu. TennoBoy K.IL. . 3JIEKTPUYECKON JyTH.
®dakropsl, Biusiomue Ha 3PPEKTUBHOCTH HarpeBa
BaHHBI JIeKTpudeckoi ayroit B JICII.
MexaHn4deckoe 000pyJOBaHHE, CPECTBa BBOJIA
XMMHYECKOH YHEPI'HH, KOHCTPYKIHS (yTEPOBKU
HNOJUHBI, CUCTEMA BOJSHOTO OXJIAXKEHHUS
3JIEMEHTOB KOHCTPYKIHH, Ta30X0] U Ta3004HCTKA.
Paboune xapakrepucriku JJCII. Texnuueckue
XapaKTEPUCTHKH U IKCILTyaTalus
rpadUTHPOBAHHBIX 371eKTPOaOB. /JIex/

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

2.2

TexHIMUECKHE XapaKTEPUCTHKH U 0COOEHHOCTH
koHcTpykuun JICI1-180 BrikcyHckoro
METaJUTyprH4ecKoro 3aBoja. M3ydeHne
koHCTpyKumH U pabots! JICII Ha MaTepuanax caiita
Steeluniversity.org /TIp/

OIlK-2.1

J1.1
J11.2712.2
JI2.3 J12.4

2.3

1. PaGoTa ¢ KOHCIIEKTOM JIEKIHH.
2. PaboTa ¢ mpakTHYECKUMH [TPUMEPAMHU Ha ITAITe
IIOJTOTOBKH K 3aHITHSM.

3. Pabora 110 MoAroTOBKE AOMAIIHUX 3aJaHUNi
[Cpl

13

OIlK-2.1

J1.1
J11.2712.2
J12.3J12.4

Pasznen 3. TexHoJI0rus BLIILUIABKH
yrJiepoaucroro npoaykra B JICII.




3.1

Oco0eHHOCTH COBPEMEHHOM CHCTEMBI
CTaJICTUIaBIIIBHOW TEXHOJIOTHH BO B3aUMOCBSI3H C
(PU3MKO-XUMUYECKUMH TPOLIECCaMH B paciuiaBax
Kene3a. XUMUIECKUe PEakIiy B METaJIe U IIIaKe
IPU BBIIIABKE YTIEPOJUCTOrO MOIYNPOIYKTA.
Peaknnu pacTBOpeHUs BOIOPOAA U a30Ta B
Metayuie. CriocoObl yIpaBICHHS
(hM3UKO-XUMHYCCKIUMH MPOIIECCAMH BBITUIABKH.
Cpenctsa u criocoOBI yIIpaBICHUS
TEXHOJIOTHUECKHUM TPOLIECCOM BBIIJIABKU CTAJIH B
JIyrOBOH crajeruiaBuibHoM neun. [llnxroBeie
MaTepuaibl. CocoObl OpraHu3aIuu
TEXHOJIOTHUECKOTO MpoIiecca IIaBIeHUs
CTaJIFHOTO JIOMa M OKHCJICHUS TIPUMECEH B KUIKOM
MeTasuie. [IpruHIUIB BBIOOpa ONTUMATEHBIX
apaMeTPOB HarpeBa MeTajlia IEKTPUIECKOM
nyroit. OxkucaurensHele peakuuu B BanHe J[CIL
OCoOCHHOCTH OKHCIICHUS YTIIepoaa B COBPEMEHHON
JICII. Iedpochopamnus cranu. TexHOIOTHS
BBIMJIABKH YIJIEPOIUCTOTO MOIYIPOIYKTa B
JIyTOBOM CTaJEeIIaBUILHOM NeYr. DHEPreTHUECKUI
Y MaTepHaIbHBIN OallaHC BBITIABKH YTIIEPOIUCTOrO
nonynpoaykra B coBpementoit JICIT.  /Jlex/

OIlK-2.1

J1.1
JI11.2J12.2
J12.3J12.4

3.2

BEInonHeHNe pacyeToB PaBHOBECHOTO COCTOSHHS C
NpUMEHEeHHneM porpaMmmHoro komiuiekca GIBBS.
TemmeparypHas 3aBHCUMOCTb PaCTBOPUMOCTH
KHciopo/a B xkenese Ha Beimycke u3 JICIL
CpaBHUTENbHAsI OLIEHKAa PABHOBECHOTO U
(haKTHYECKOTO CONEPIKAHMS KHCIOPOA U yIiiepoaa
B JKeJie3e. 3aBUCHMOCTh PABHOBECHOT'O COZEPKAHUS
KUCJIOPOJIa U YIJIepoa B JKeJle3e OT TeMIIepaTyphl
Y JIaBIICHUSL.
OreHKa paBHOBECHOTO COACPKAHMS KHCIOPOJa U
KPEMHHUSI B JKeJiese.
O1ieHKa paBHOBECHOTO COJIEPIKaHMs KUCIOPOIa U
AIOMUHHS B JKeJiese.

Mp/

OIIK-2.1

J1.1
J11.2712.2
J12.3J12.4

3.3

Brmmonnenue nabopatopHoi paboTs! «BrlmuiaBka
ctanu B JICII» Ha KOMIIBIOTEPHON MOJIEIH caidTa
Steeluniversity.org /J1a6/

OIlK-2.1

J1.1
JI1.2]12.2
J12.3J12.4

3.4

1. PaGoTa ¢ KOHCIIEKTOM JEKIIHIA.

2. Pabora ¢ mpakTUUECKHMH NTPUMEPAMH Ha dTare

MOJITOTOBKHU K 3aHITHAM U J1a00paTopHOil padoTe.

3. Pabora 1o moAroToBKe JOMAIIHUX 3aaHui
[Cpl

18

OIlK-2.1

J1.1
J11.2J12.2
JI2.3 J12.4

Pa3znen 4. CrajienjiaBujibHoe Mpou3BOACTBO




4.1

YCTpoicTBO ¥ NPUHLUIT PabOTH 000pYI0BaHUS
AKITI. AKII: mexanudeckoe 000pyI0BaHue,
3NEeKTPo0OOPYI0BaHUE, KOPOTKAsI CETb,
KOHCTPYKIHS (YTEPOBKHU CTAIEPA3IUBOYHOTO
KOBIIIA U MPOIYBOYHBIX y3JIOB, CHCTEMa BOJSTHOTO
oxnaxaeHus. Paboune xapakrepuctuku AKII.
Cpenactsa v criocoObl yIpaBICHUs TEXHOJIOTHEH
KOBILIOBOW 00paboTku cranu. [IpuHIuIEI BEIOOpa
ONTUMAJIFHBIX MTApaMETPOB HATPEeBa MeTalIa
INEKTPUUECKOI yTroi U MpOLyBKH CTaIN
WHEPTHBIM Ta30M B CTaJIepa3IMBOYHOM KOBIIIE.
Oueprerudeckuit 6ananc AKII. OcHoBHbIE
TEXHOJIOTHYECKHE OIIepPaLliy, BBIIOIHsEMbIE B
arperaTe KoBII-nieys. DopMUpOBAHHUE MITAKA:
OLICHKA COCTOSIHUSI [INTAKOBOT'O MOKPOBA,
KOPPEKTHPOBKA XMMHUIECKOTO COCTaBa IIIJIaKa,
OCHOBHbIE ITPHUHIIMIIBI YAAIEHUE CEPBI U3 CTAJIH,
BIIMSTHHE COCTaBa M KOJIMYECTBA MIIaKa, MPOTYBKA
WHEPTHBIM Ta30M Ha CKOPOCTh PEAKINH U TITyOnHY
necynbdyparmu. Harpes Meraa: 3JeKTpUYeCKUit
1 TIPOTYBOYHBINA PEKUMEI, KOHTPOIb TEMIICPATYPHI.
[TepemerinBanue: ycpeJHEHHE COCTaBA U
TEMIIepPaTyphl, HArPeB, AeCyIb(hyparms,
B3auMo/ieiicTBUE ¢ (pyTEepOBKOH KOBIIIA,
MOKPOBHBIM [IJIAKOM U IIEYHOU aTMOoc(hepo.
Packucnenne MeTamia u nuiaka: TIyOHMHHOE
(ocaxxmaromiee) packucnenue, nuddy3noHHOS
packucieHne. Packuciienne MapraHiem,
KpEeMHHEM, IIOMUHUEM, KaiblineM. COBMECTHOE
pacKHCIIeHnEe KpeMHIEM, MapraHIeM, alFOMAHUEM
U KanpIiueM. JoBoKa MeTala Mo XUMHISCKOMY
coCTaBy U Temreparype. KoHTpons Xxumudeckoro
cocraBa metaiuia. Bropuunoe okucnenue. /Jlex/

OIlK-2.1

J1.1
JI11.2J12.2
J12.3J12.4

4.2

BEInonHeHNEe pacyeToB PaBHOBECHOTO COCTOSHHS C
NpUMEHEeHHeM porpaMmmHoro komiuiekca GIBBS.
Packucrenue ¥ JierupoBaHue 3aJJaHHON MapKu
CTaJIu.
Merto/iMKa OLEHKH MHTEHCUBHOCTH BJlyBaHHS
MHEPTHOTO ra3a B CTalepa3IMBOYHbINA KOBII IS
BBITIOJTHEHHSI TEXHOJIOTMYECKUX OTepariyi.
®eppocmnassl. Beioop deppociuiasa.

Mp/

OIlK-2.1

J1.1
J11.2712.2
JI2.3 J12.4

4.3

1. PaGoTa ¢ KOHCIIEKTOM JEKIIHIA.

2. Pabora ¢ NpakTHYECKUMH MPUMEPAMH Ha dTare

MOATOTOBKH K 3aHITHUSM.

3. PaGora 110 moAroToBKe JOMAIIHUX 3adaHUi
[Cpl

18

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

Pa3nen 5. BakyymupoBaHue CTaIu




5.1

OcHOBHBIE c1TIOCOOBI BAKYYMHUPOBAHHS CTAJIH B
koBmie. CyniHoCTh M HazHaveHue mporecca VD.
YerpoiicTBo u npuHLmI padotsl VD.
Bo3MoxHOCTH nerazanuu pacKUCICHHOUN cTalin
IIPH ITPOJTyBKE MHEPTHBIM Ia30M IPH aTMOCc(hepHOM
JTABJICHUH U TIOJ BaKyyMOM. TeXHUKa CO3AaHUs
BakyyMa. MexaHnueckoe 000pyI0BaHHE,
BaKyyMHOE 000pyI0BaHHE, CUCTEMa BOJSIHOTO
OXJTAXKICHUSI, CHCTEMa OYHCTKU M OXJIAXKICHUSL
otxozsmux razoB. OcOOEHHOCTH TEXHOJIOTHH
BaKyyMHUPOBaHHS HEPACKUCICHHOHN H
packucieHHo ctanu. KoHTponb KOHIUIUi cTanu
nepen BakyymuposanueM. HaGop Bakyyma:
BU3YaJIbHBIN KOHTPOITh, IIOBE/ICHUE [IUIAKA,
paboune pe>KUMBI IPOYBKH HHEPTHBIM T'a30M.
Briaepikka: IpoIOIKATENEHOCTD JOCTHKEHHS
TpebyeMoii cTeneHu papuHUPOBAHHUS, PEKIM
MIPOAYBKH, CKOPOCTh OXJIAXKICHUS CTAH.
PasrepmeTusanus kamepsl. Paboure
xapaktepuctuku VD. /JIex/

OIlK-2.1

J1.1
JI11.2J12.2
J12.3J12.4

5.2

BrinosiHeHE pacyeToOB paBHOBECHOTO COCTOSHUS C
MIPUMEHEHHEM TIporpaMMHOTo Komruiekca GIBBS.
MetorKa OLICHKH JIera3aluy CTalu B
CTaJIepa3IMBOYHOM KOBIIIE

Mp/

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

5.3

Brimonnenue naboparopHoi paboTsl «BHeneunas
00paboTka cTann» Ha KOMIBIOTEPHON MOJIENN
caitra Steeluniversity.org /J1a6/

OIlK-2.1

J1.1
J11.2712.2
J12.3J12.4

5.4

1. PaGoTa ¢ KOHCIIEKTOM JIEKIUH.

2. Pabora ¢ MIpakTUYECKUMH IIPUMEPAMH Ha dTalle

IIOATOTOBKH K 3aHITHSIM.

3. Pa6oTa 1o MoAroToBKe JOMAIIHUX 3a0aHUMN
[Cpl

18

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

Pa3snen 6. PaziuBka craju

6.1

IIpornecc kpucTaIM3anuy HEIPEPHIBHOIUTOTO
cisi6oBoro cnntka. OCHOBHBIE TTAPaMETPhI
ToHkocn160Boit MHPC. OcHoBHbIE 0COOEHHOCTH
KOHCTpYKIWHU ToHKOCI100Boit MHPC. OcHOBHBIE
¢yaxunonansHble y3161 MHPC. IToBopoTHBIiH
cteHn. [IpomexxyTouHbIN KOBII. 3amuTHAs TPyOa.
INogBox MeTania B KpUCTAIIM3ATOP.
Kpucramnmsarop MHPC. 3oHa BTOpH9YHOTO
oxyaxaeHus. CrucremMa MATrkKoro o0kaTusi CIIUTKa.
TexHonornyeckuii nepenus cranu Ha MHJI3.
JedexTsl HenpephIBHOINTOMN 3arOTOBKH.

[JTex/

OIlK-2.1

J1.1
JI1.2]12.2
JI2.3 J12.4

6.2

W3yueHne OrHeyImopHBIX MaTepHaIoB.
JleMoHcTpaiust Ha X0JIOTHOW MOJIENH U aHAIU3
MOBEICHHS META/IA B KPUCTAIIU3ATOPE
toHkocass0oBoi MHPC. PaGora Ha Monein
«HermpepriBHas pa3jivBKa CTaIn» Ha
KOMIIBIOTEPHOH MoJienu caiita Steeluniversity.org.
Mp/

OIlK-2.1

J1.1
J11.2712.2
JI2.3 J12.4

6.3

1. PaGoTa ¢ KOHCIIEKTOM JEKIIHIA.

2. PaboTa ¢ mpakTHYECKUMHU ITPUMEPAMU Ha ITAIle

MOJITOTOBKHU K 3aHITHAM M J1a00paTOpHO padoTe.

3. PaboTa o moaroToBKe JOMAITHUX 3aaHU
[Cpl

16

OIlK-2.1

J1.1
J11.2712.2
JI2.3 J12.4

5. ®OH/] OIEHOYHBIX MATEPUAJIOB

5.1. Bonpochl IJIs caMOCTOSITE/ILHOI MOATOTOBKH K 9K3aMeHY (3a4€Ty ¢ OleHKOi)

Bompocs! k 3auery (ITK-1.1, OITK-5.1)

1.
2.

TexHOMOTHYECKAs CXeMa M CyIIHOCTh METAJITYPTHYECKOTO ITPOU3BOJICTBA.
CoBpeMeHHBIC TPEOOBAHUS K KAYECTBY CTAJIH.




3. HaszoBure ocHOBHBIC CTpAaTCruu pa3sBuTUAg MCTAJITYPIrU4YCCKOI0 NMPEANPpUATUA U IPUBCAUTEC MIPUMCPDI.

4. N3noxute TEXHOJIOTHYECKYIO CXEMY COBPEMEHHOTO ITpoIecca MIPOU3BOICTBA CTAIIH.

5. JaiiTe XapakTepUCTHUKY PEaKI[MU OKHCICHUS yIIIepoa MPU MPOU3BOJICTBE CTAH (3AMUIINTE XUMUUCCKUE PEAKIIUH, 110
KOTOPBIM BO3MOKHO OKHCIICHHE YTIIEPO/Ia; Ha30BUTE (haKTOPHI, BIMSIOIINE HA CKOPOCTh U TIIyOWHY MPOTCKAHHS PEaKIIHii)
6. Jaiite XxapakTepuCTUKY peakiiu aedochopalni paciiaBa mpu MPOU3BOACTBE CTalH (3aMHIINTE XUMHUYSCKUE PEaKLIUH, 110
KOTOPBIM BO3MOXHA Ie(ochopaliys; Ha30BUTE (PaKTOPHI, BIUAIOIIKE Ha CKOPOCTh U IIyOMHY NPOTEKAHUS pEaKInii).

7. JloMmeHHas reyb: Ha3HAYCHUE, IPUHIIUI JICHUCTBUS.

8. ®dopmupoBaHue YyryHa B JOMEHHOW NEYH: BOCCTAHOBJICHUE U HAYTJIEPOXKUBAHHE JKelle3a.

9. CyIHOCTh CTANCINIaBUIIBFHOTO IIPOU3BOCTBA, CIIOCOOBI MPOMBIIIICHHOTO IPOU3BOICTBA CTAIH.

10. VYKaKuTe Mpeesibl, B KOTOPBIX 0OBIYHO B HACTOSIIIEE BpeMsI U3MEHSIETCs 10J1s MeTautndeckoro jgoma B muxte JJCIT. Kakue
(haKTOpPHI OKA3BIBAIOT BIMSHUE Ha PacXoJ Jioma?

11. VcTouHHMKH KUCIIOpO/ia IPU NPOMU3BOJICTBE CTANH, Ilepeiada KHUCI0po/ia B METaILL.

12. Packucienue u JerupoBaHue CTANCH: Lesd, NPUMEHsIeMble MaTepHaJIbl.

13. Kiaccudukanus cranei.

14, Peakiuu oKUCIIeHUS yriiepoia pyu IPOU3BOCTBE CTalIH.

15. OK#CIIeHUE U BOCCTAHOBJICHUE KPEMHHUS B CTAICTIIAaBUIIBHOM arperare.

16. VY nanenue ¢ocdopa npu npou3BoACTBE cTaiH, (HaKTOPHI, BIUSIONINE HA OCTaTOYHOE coepkanue docdopa.

17. Y aneHue cepsl IpH IPOU3BOICTBE CTAJH, (DaKTOPHI, BIUSIIOMIAE HA OCTATOYHOE COJIEPKAaHHUE CEPHI.

18. JlaiiTe XapakTepUCTUKY PEaKIHH JecyibhYypaliy PaciiaBa IpH MPOU3BOACTBE CTANH (3aMUIINTE XUMUIESCKUE PEAKIHH, 110
KOTOPBIM BO3MOJXKHA Jiecybdypaliusi; Ha30BUTEe (HAKTOPHI, BIUSIIONINE HA CKOPOCTD U TTyOHHY MPOTEKAHUS PEAKInii).
19. [InxTa cTaneruIaBuiIHLHOTO IPOU3BOACTBA.

20. [ToaroroBka KOMIOHEHTOB IIUXTHI K IUIABKE. CIIOCOOBI MOJITOTOBKH CTaJIBHOTO JIOMA.

21. [ToaroToBKa KOMIIOHEHTOB ITUXTHI K TNIABKE: BHEIOMCHHAS eCyIb(ypanus dyryHa.

22. [ToaroTroBka KOMIOHEHTOB IIUXTHI K IUIABKE. TPOM3BOACTBO U3BECTH.

23. JICII: Ha3HaueHKE, OCHOBHBIC TIOKA3aTeIN IIJIaBKH.

24, Ob6mee ycrpoiicto JICII.

25. YceTpoiicTBO KUCIOpOoAHBIX HHXKekTopoB JICII.

26. TexHOIOTMYECKUH TUKJI KOHBEPTEPHOU TJIaBKH.

217. H3MeHeHne XMMUYECKOT0 COCTaBa MeTalja ¥ Llaka Mo X0y IPOJYBKH B KOHBEpTEpE.

28. O6mas xapakrepuctuka JCII.

29. JlaiiTe KpaTKyo XapakTepUCTUKY TITyOUHHOTO (OCaXKIAIONIETr0) PACKHUCIICHHS CTAIN

30. JlaiiTe XxapakTepiUCTUKY MaTepUaIbHBIX MOTEPh MPH NPOYBKE CTAIA KHCIOPOJOM.

31. Onwummre CTpyKTypy TerioBoro 6amanca JJCII.

32. Iesnu 1 MeTOBI KOBIIOBOIT 06paboTKM CTaIH.

33. [IprmMeHeHMe HEUTPATBHBIX Ta30B A1 00paOOTKH KUAKOM CTad B KOBIIE.

34. Crioco6s1 packucieHus cTaini. VX mpenmyiiecTBa 1 HEJOCTATKH.

35. [TocTpoenne coBpeMEeHHONW TEXHOJIOTHYECKOM LEMOYKH.

36. Peaknnu okuciieHus yriepo/ia mpu MpoOU3BOICTBE CTAIIH.

37. OxucreHre KpeMHHUS B CTAJICTIABIIILHOM arperare.

38. OxuciieHue MapraHIia Ipu IPOU3BOACTBE CTAJIH.

39. VY nanenue pochopa mpu MPOU3BOACTBE CTAIH, (PAKTOPHI, BAUSIIONIME HA OCTATOYHOE cojiepxanue Gocdopa.

40. Y naneHue cepsl IpH MPOU3BOCTBE CTAH, (JaKTOPHI, BIUSIOMIAE HA OCTATOYHOE COJICPIKAHHUE CEPHI.

41. [IuxTa cTaneruIaBuiIbHOTO MIPOU3BOACTBA.

42, [ToaroToBka KOMIIOHEHTOB IIUXTHI K IUIABKE. CIIOCOOBI MOJITOTOBKH CTaJIBHOTO JIOMA.

43. Texnonornueckuit nuki miaasku ctanu B JJCII.

44, Ilepeunciure ocHOBHBIE TexHOJOrn4Yeckue Bo3aencTeus B JICII.

45, DJNEeKTpOCTAICIUIABIIIBHOE ITPOU3BOJICTBO: Ha3HAUCHIE, OCHOBHBIC MTOKA3aTEIH BHIIIABKU CTAIH B 3JICKTPOTICUH.
46. JlyroBele cTaneriaBIIbHBIE TIEYH — 001I1ee yCTPOHCTBO.

47. Ilemn 1 MeTOIBI BHEArperaTHOM 00paOOTKH CTaJIH.

48. Ilepeuncnute oCHOBHBIE TeXHOJIOTHYeckue Bo3aeicTeus B AKII.

49, Pexwnm nepememuBanust ctanu B AKIL.

50. Brnusaue 00paboTKy Ha KauecTBO TOTOBOTO METaslIa.

51. BakyyMupoBaHue ®KUIKON CTAJIN B KOBIIIE: CIIOCOOBI.

52. BakyymupoBaHue KHIKOH CTaIM B KOBILE: PUMEHsieMoe 000pyI0BaHHeE.

53. BakyymupoBaHue KHJIKOW CTaIM B KOBILE: BIMSIHUE BAaKyyMHUPOBAaHUS Ha Ka4Y€CTBO TOTOBOTO METaIIA.

54. [epeuncaute OCHOBHBIE TEXHOJIOTMYECKUE BO3/ICHCTBUS B KAMEPHOM BaKyyMaTope.

55. KommiekcHast 00paboTKa )XHAKOM CTaaH B KOBIIIE.

56. Pa3znuBKa crami: Ha3HAYeHHE, CIOCOOBI Pa3IMBKH, 000PYIOBAHHE JUIS Pa3IUBKU (KOBIIH, H3I0KHHILHI).

57. HenpepsiBHast pa3inyBKa cTanu: Ha3HAYCHHE, IPEHMMYIIECTBA, OCHOBHBIE ITOKA3aTeH Mporecca.

58. O6mree ycrporicteo MHJI3.
59. Knaccudukanus MHJII3.
60. KoHcTaHTa paBHOBECHS XUMHUYECKOH PEaKIiH.

5.2. Ilepedenn paGoT, BHIMOJHAEMBIX M0 JucuuiuinHe (Moay.aro, npaktuxke, HUP) - 3cce, pedepaThl, npakTHUecKHE U
pacueTHO-rpaduYecKrie PAGOThI, KVDCOBbIE€ DAGOTHI. MDOEKTHI U JID.

Tematuka nomamnux 3agannii(I1K-1.1, OTTK-5.1:
JNomamnee 3aganne Ne 1. XuMUUECKHI COCTaB, MEXaHUYECKHE CBOMCTBA M IIpUMeHeHUe cTainu (Mapka cranu). OLeHUTh BIMSHUE
XUMHUUYECKOT0 COCTaBa Ha CBOIICTBA CTaJM.




JHomarnee 3aganue Ne 2. [lnst mapku cranu (JI3 Nel) paspaboTaTh TEXHOJIOTHIO BBIIIABKH, KOBIIOBOW 0OpabOTKHU U pa3iIHBKH.

5.3. OueHOYHbIE MATEPHAJIbI, HCIOJIb3yeMble 115 IK3amMeHa (onucaHne GUJIeTOB, TECTOB H T.II.)

ITo Kypcy MpeayCcMOTPEH 3a4EeT C OLICHKOH.

5.4. MeToMKa OLIEHKH OCBOEHUS IMCHUIINHBI (MoayJs, npakTtuku. HUP)

[IpomexyTodHas aTTecTanus 1Mo TUCIUIDIHHE TIPeayCMOTpeHa B (hopMe 3adeTa ¢ OLEHKOM.

Jls mosy4eHus 3aueta HeOOXOAMMO BBITIOTHEHUE CIEIYIONIUX YCIOBUI:

1. PerynspHoe nmocelieHue JSKIIMOHHBIX U MPAKTHYCCKUX 3aHITHN

2. BrImonmHeHAE U 3alIUTa BCEX MPEAYCMOTPEHHBIX IO JUCHUTUINHE TOMAITHAX 3aJaHHH

[Ipu cnave nomamHuX 3aiaHuil MPEeyCMOTPEHA CUCTEMAa OLIEHUBAHUSI.

[IIxaJya orleHNBaHHS 3HAHHMIA 00YJAIOIINXCS Ha dK3aMeHe:

OIeHKA «OTIIMYHOY - OOYYAOIIHIACS TTOKa3hIBACT TITyOOKHE, HCUCPITBIBAIOIINE 3HAHUS B 00beME MPOIICHHOM MPOrpaMMbl, YBEPEHHO
JIeficTBYeT MO MPUMEHEHUIO IOTYYCHHBIX 3HAHNH Ha MPaKTHUKE, TPaMOTHO U JIOTHYIECKU CTPOWHO M3JaracT MaTepHal IpH OTBETE,
ymMmeeT (hOopMyIHPOBAThH BEIBOJBI U3 U3JI0KEHHOT'O TEOPETHIECKOTO MaTeprala, 3HaeT TOTOIHUTEIFHO PEKOMEHJOBaHHYIO
JIUTEPaTypy.

OreHKa «XOpOoIIoy - 00yJaroIIHiicsS MOKa3bIBAET TBEPIBIC M JOCTATOTHO ITOJTHBIE 3HAHUS B 00BhEeMe IIPOUICHHON MTPOTPaMMEI,
JIOITyCcKaeT He3HAYUTEeIbHbIE OMNOKH ITPHU OCBELICHUH 33JaHHBIX BOIPOCOB, PABUILHO ASHCTBYET 110 MPUMEHEHHIO 3HaHUI Ha
MIPAaKTHKE, YeTKO U3JIaracT MaTepHal.

O1ieHKa «y/IOBJIETBOPUTEIBHOY» - 00YYaIOIIUICS TTIOKa3bIBaCT 3HAHUS B 00beME MPOWAEHHO! TPOrpaMMBbl, OTBETHI U3JIaraeT XOoTs U C
omKrOKaMHu, HO yBEPEHHO HCIPABIISIEMBIMH I1OCIIE AOTIOJIHUTENBHBIX M HABOAALIMX BOIIPOCOB, TPAaBUIILHO JIEHCTBYET MO
MIPUMEHECHUIO 3HAHUH Ha PaKTHKE;

O1ieHKa «HEeyIOBJIETBOPUTEIHHOY - 00y4aronuiics gomyckaer rpyoble oIMOKY B OTBETE, HE [IOHUMAET CYLHOCTH M3JIaraeMoro
BOTIpOCa, HE yMEET MPUMEHATh 3HAHUS Ha MIPAKTHUKE, AeT HEMOIHBIC OTBETHI Ha IOTIONHUTEIbHBIC W HABOISIIUE BOIPOCHI.
3ayeTHas OLEHKA BHICTABJISAETCS KaK cpeqHeapupMeTnueckas Ha OCHOBE OIIEHOK KOHTPOJIbHBIX MEPOIPHITHI ceMecTpa
Pe3ynbpraT 0CBOCHUsI KOMIIETCHIIHH (4acTell KOMIIETEHIIM#) YCTAHABIMUBACTCS CIIEAYIOLUIMM 00pa3oM:

Onenka SAUYTEHO «Otnnanoy - Kommerenus — chopMupoBaHa.

Onenka 3AUTEHO «Xopomio» - Komnerenuust  copmupoBana.

Onenka SAUTEHO «VY noBietBoputensHo» - Komnerenuus  chopmupoBaHa.

Onenka HE3BAUTEHO «HeynosnerBopurensHO» - KomneTeHnus He copMupoBaHa.

6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemasi auTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOPBI, COCTAaBUTENH 3armaBue Bubnuoreka W3parenbcTBO, rog

JI1.1 |BockoOOWHUKOB
B.I',Kynpun B.A.

OO0mast MeTaIUTyprusi: Y9eOHUK | DIEKTPOHHBIN KaTajaor Mocksa Metammyprus, 1985

JI1.2 |Enanckwuii JI.T .,
JIunueBckuii b.B,
Kanemenen A.A.
Enanckuit J.T'.,
JIunueBckuii b.B,
Kanemenes A.A.

OCHOBBI TTPOU3BO/JICTBA U Mocksa MI'BMU, 2005

00pabOTKH METAIIIOB: YICOHHUK

DIIEKTPOHHBIHN KaTaJIoT

6.1.2. lonoTHUTEeIbHAS IMTEPATYypa

ABTOpBI, COCTaBUTEIN 3armaBue Bubnuoreka W3narenbcTBO, rOq

J12.1 [HOcdun 10.C. ITamkoB |Meramryprus sxenes3a: y4eOHUK | DIIEKTPOHHBIA KaTaIor
H.®. FOcdun 10.C.,
IMamkos H.®.

Mocksa UKI["AxagemkHura",
2007

J12.2 |Kynpun B.A.
B.A Kynpun,B.A.
umumupos

TexHoNornyecKue npoLecchl
MPOU3BOJICTBA CTANIN. YUEOHUK

DNIEKTPOHHBIHN KaTaJIoT

Pocros u/Jl ®ennkc, 2017

JI12.3 |Enaunckuii I'.H.
Enanckuit, [.I'.

Enanckwnii

CrtpoeHue u CBOWCTBa
METAJUIMYCCKUX paCHHaBOB:
yueOHoe 1ocobue

ONEeKTPOHHBIN KaTaJor

Mocksa FOPAUT, 2020




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka W3narenscTBO, TOI

J12.4 |Kynpun B.A., TexHonorus npou3BoJICTBA DJIEeKTPOHHBIHN KaTaJor Mocksa U3n. Anbsuc, 2017
Mumumupos B.A. cTanu: yuebHoe nocooue
Kynpun B.A.,
IMumumupos B.A.

6.3 [lepevyeHs MPOrpaMMHOro odecnedeHust

.1 |MS Office

1.2 |LMS Canvas

I1.3 |[Microsoft PowerPoint

1.4 [Microsoft Excel

I1.5 [Microsoft Word

1.6 |MS Teams

6.4. Hepeqem, PIHq)OpMaIII/IOHHLIX CIIPAaBOYHBIX CUCTEM U HpO(l)eCCI/IOHaJIbeIX 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Hasnauenue OcHalleHue

32 MerTamryprudecKkie TeXHOJIOTHH KOMITBIOTEP, POCKTOP, dKpaH, HHTEPAKTUBHAS JTOCKA
KOMIUICKT  TEMATHYECKUX  TIPE3CHTAIMK.,  JIOCTVI K

4 MerTamryprudecKkie TeXHOJIOTHH KOMITBIOTEP, TPOCKTOP, dKpaH, HHTEPAKTUBHAS JTOCKA
KOMIUICKT  TEMATHYECKUX  TIPE3CHTAINHU JIOCTVIT K

4 MerTamryprudecKkie TeXHOJIOTHH KOMITBIOTEP, TPOCKTOP, dKpaH, HHTEPAKTUBHAS JTOCKA
KOMIUICKT  TEMATHYECKUX  TIPE3CHTAINH JIOCTVIT K

6 MeTtannyprudeckue TeEXHOJIOTHU KomMmmbroTepsl, I0CTYI K UHTEPHETY

4 MeTtannyprudeckue TeEXHOJIOTHU KOMITBIOTEP, MPOEKTOP, SKPaH, MHTEPAKTUBHAS JOCKa
KOMIUIEKT __ TEMATHUYECKUX _ IIPE3CHTAIINHI JOCTVII K

8. METOANYECKUE YKA3AHMUS VIS OBYYAIOIIUXCS

JlucuuruinHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HAUYUTEeILHOI0 00bheMa caMOCTOsATEIbHOM paboThl. Bech Kypc paszeincH Ha
CaMOCTOATEIbHBIEC B3AUMOCBA3AHHBIC YaCTH, T.€. UMCCT MOAYJIbHOC IMTOCTPOCHUE. Pa3Butie caMoOCTOSITEILHOCTH CTYACHTOB
JOCTUTACTCS I/IHJII/IBI/II[yaJ'II/BaL[I/Ieﬁ JOMAaIITHUX SaﬂaHHﬁ OT}Z[CJ'IBHI)IC yqe6HHe BOITPOCHI BLIHOCATCA HAa CaAMOCTOATCIIbHY IO
IPOPabOTKy U KOHTPOIHUPYIOTCS MMOCPEACTBOM TEeKyIIeH aTTecTanuu. [Ipu 3TOM OpraHu3yoTCcsl TpyNIIOBbIE U HHIUBH Ty aJIbHbIC
KOHCYJIbTalluH.

Ha MPAaKTUYCCKUX 3aHATHUAX U IIPHU BBIMTOJHCHUN JOMAITHUX 3aHATHN OCBAUBAIOTCS KIIaCCHYECKHUE METOABbI PEHICHUA 3a1a4. B nauane
Ka)XJJOT0 IMPAKTHYECKOT'0 3aHSATHSI peKOMeHyeTcsi TpoBOIUTh 10-15 MUHYTHBIN TECTOBBII KOHTPOJIb ISl OLIEHKH YPOBHS YCBOCHHMS
mMatepuajia KaXIbIM CTYJICHTOM.

KauecTtBeHHOE OCBOEHHE JAUCHUTIUIMHBI BO3MOYKHO TOJIBKO IPpH CHUCTEMATHYECKOM CaAMOCTOSTEJILHOMN pa60Te, YTO MOAACPKUBACTCA
CHCTEMOM TeKyIeH u pyOexHOH aTTecTaruu




