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CaMOCTOSITENBHO YCTaHABIMBAEMbIA 00pa30BaTEIbHBII CTaHIAPT BBICIIEr0 00pa3oBaHus - OakanaBpuat denepanbHOE
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22.03.02 Metamnyprusi, OM-26 30 (ceccuonHsli peskum).plX O6paboTka METaIIOB JAaBJIEHHUEM, YTBEPKICHHOTO Y Y€HBIM COBETOM
B® HUTY "MUCUC" 21.11.2025, npotokon 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 BHIUIABKY YTIEPOJUCTOrO MOTYIIPOAYKTa, KOBIIOBYIO 00paboTKy U pa3nuBky craiu Ha MHPC; chopmupoBats
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|Metompl KOHTPOJIS U aHAJIN3a BEIIECTB

2.2| Iucuumianabl (MOY/IH) M NPAKTHKH, JUISI KOTOPHIX OCBOCHHE JAHHOMN JUCHUIIMHBI (MOLYJIsI) HEOOXOAUMO KAK
npeauiecTByoIIee:

2.2.1| KoMIbl0TepHOE MOICITMPOBAHHIE TEXHOJIOTHYECKIX TporieccoB OM/]

3. PE3YJIbTATBI OBYUEHUS N0 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMU
KOMIIETEHIIUAMMA

OIIK-2: Cnioco6eH MOHUMATH MPUHIIANBI PA00THI COBPEeMEHHbIX HH(POPMANIMOHHBIX 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: leMOHCTPUPYeET 3HAHUSA TEXHHYECKUX 00bEKTOB, CHCTEM H TEXHOJOTHYECKUX MPOLECCOB

3HaTDL:

OI1K-2.1-31 xraccuuKanuio 1 MoTpeOUTEILCKUE CBOHCTBA CTAIH;

OI1IK-2.1-32 cTpyKTypy ¥ 0COOCHHOCTH UHTETPUPOBAHHBIX METAILTYPIrHYECKUX PENIPUITUI 1 MUHH33aBOJIOB;

OIIK-2.1-33 TeopeTnueckre OCHOBBI ITPOIIECCOB OKUCIUTEIEHOTO paMHIPOBAHHS

YMmerh.

OIIK-2.1-Y1 aHanu3upoBaTh NIPEUMYIIIECTBA ¥ 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,

OIK-2.1-Y3 aHanu3upoBaTh NPEHMMYIIECTBA U HEAOCTATKH JBYX OCHOBHBIX CXeM MPOU3BOJICTBA CTAIIN

Baagersn:

OIIK-2.1-B1 naBbIkaMu penieHns] HH)KEHEPHBIX 3a/1ad Ha 0a3e MMOJy4eHHBIX TEOPETHUSCKUX 3HAHWH,

OI1K-2.1-B2 oueHKo# pecypco-3KOJOrHIeCKUX XapaKTEPUCTHK ITPOU3BOICTBEHHBIX IPOLIECCOB

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pa3gesnos u tem /Buj 3ausatusi/ | Cemectp /| Uacos | Komneren- | Jlureparypa | Ipumeuyanue
3aHATHA Kypc 107071 H JJL
pecypchbl

Pazgen 1. DaexkTpocTaneniaBuiibHOE
NMpou3BOACTBO. MUHU MeTaJLJIyprudecKuii

3aBO/.

11 TIpeanoceuTky pa3BUTHS TEXHOJIOTUN 6 1 OIIK-2.1 J11
CTAJICIIMTCHHOTO MOJIYJIS, HX KJIACCH(PHUKALIUS. JI11.2J12.1
CyIIHOCTh COBPEMEHHON TEXHOJIOTHH J12.2 J712.3
MPOU3BOJICTBA CTANIK B AJIEKTPOIICYAX. 2.4

Knaccudukanus Metantyprudeckux MHHA
3aBoz0B. O030p COBPEMEHHBIX, IPOTPECCUBHBIX U
WHHOBAIIMOHHBIX BAPUAHTOB TEXHOJIOTUH U
arperaToB BBIIIJIABKH, KOBIIOBOW 00PaOOTKH U
Pa3JMBKH B cTasIeIUTeHOM MoyJte. Konuenums
MOCTPOEHHS CTANIEIUTENHOr0 MoyJist. /JIex/




1.2

AHanu3 0cOOCHHOCTEH Pa3BUTHS U COBPEMEHHOTO
COCTOSIHHSI METAJUTYpPTHUH PA3IMYHBIX CTPaH MUpa
(na Gasze undopmaruu caiira worldsteel.org).
CTpyKTypa ¥ IIaHUpOBKa KOMIUIeKca. Beioop
OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYI0BAHHS.
IIpunnmn B3anMo1eicTBUSI OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000PYIOBAHHS
CTaNICIUIaBIIILHOTO MOy 1. COCTaB U Ha3HAYCHUE
arperaroB 3JICKTPOCTAICINIABUIBHOTO MOIYJIs,
0COOCHHOCTH TEXHOJIOTHUCCKOM CXEMBI U
TUIAHUPOBKH 00opynoBanwus /TIp/

OIlK-2.1

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

1.3

1. PaGoTa ¢ KOHCIIEKTOM JIEKIUH.
2. Pabota ¢ mpakTHYECKUMHU IIpUMEpaMH Ha dTare
ITOATOTOBKH K 3aHITHSIIM.

3. Pabora o moAroToBKe JOMAIIHNAX 3aIaHAN
/Cpl/

26

OIlK-2.1

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

Paznen 2. /lyroBasi cTajieluiaBUJIbHAS MeYb

2.1

Kiaccudukauums snexrponeueid. Koncrpykuus,
obopynoBaHue U TexHudeckue mapameTpsl JJCII.
OneKTpuuecKuil ToK. DIeKTprudeckas qyra.
ONeKTpOoIMHAMUYECKHE SIBICHUS B IyTE.
BonbramnepHas xapaKTepUCTHKA JIEKTPHYECKON
nyru. PerynupoBaHue napaMeTpoB JIEKTPUIECKOH
JIyTH. YTIpOILeHHAs 3IEKTpUYecKas cXeMa JyroBoi
neuyn. Koagduuuent MouHoctn
SEKTPOIUIaBUIBHOTO arperara. Y CIOBHs TOPEHUS
anektpudeckoit nyru B JICII, sanextpuueckue
norepu. TennoBoy K.I1.JA. 3JIEKTPUYECKON JyTH.
®dakTopsl, Biusomue Ha 3PPEKTUBHOCTH HarpeBa
BaHHBI JIeKTpudeckoi ayroit B JICII.
MexaHndeckoe 000pyJOBaHHE, CPECTBA BBOJIA
XMMHYECKOH YHEPI'HH, KOHCTPYKIHS (QyTEPOBKU
HOJUHBI, CUCTEMA BOJASHOTO OXJIAXKEHHUS
3JIEMEHTOB KOHCTPYKIHH, Ta30X0] U Ta3004HCTKA.
Paboune xapakrepucriku J{CII. Texnuueckne
XapaKTEPUCTHKH U IKCILTyaTalus
rpadUTHPOBAHHBIX 3eKTpoIoB. /Jlek/

OIlK-2.1

J1.1
J11.2]12.2
JI2.3 J12.4

2.2

TexHHUECKHE XapaKTEPUCTUKH U OCOOEHHOCTH
koHcTpykuuu JICI1-180 BrikcyHCckOoTrO
MeTaJUTyprudeckoro 3aBoja. Mzydenue
KoHCcTpyKuuu u padotsl JICII Ha MaTepuanax caiita
Steeluniversity.org /TIp/

OIlK-2.1

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

2.3

1. PaGoTa ¢ KOHCIIEKTOM JEKIIHIA.
2. Pabora ¢ mpakTUUECKHMH NTPUMEPAMH Ha dTare
[IOATOTOBKH K 3aHATHSM.

3. PaboTa 0 MOJrOTOBKE JOMAIIHNX 3a/[aHHi
/Cp/

22

OIlK-2.1

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

Pasznen 3. TexHoJ10rus 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.
Peaknmu 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

1. PaGoTa ¢ KOHCIIEKTOM JIEKIUH.

2. PaGora ¢ MpakTHYECKUMH TIpUMEPaMH Ha 3Tarre

TIOITOTOBKH K 3aHATHIM M JJab0paTopHOi pabore.

3. Pabora 110 noAroToBKe JOMAIIHKUX 3aJaHUI
/Cp/

18

OIlK-2.1

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

Pazgen 4. CranemiaBujibHoOe POU3BOICTBO




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 3aAaHui
[Cpl

20

OIlK-2.1

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

Pa3nen 5. BakyymupoBaHue CTaIu




5.1 OcHOBHBIE c1TIOCOOBI BAKYYMHUPOBAHHS CTAJIH B 6 1 OIlK-2.1 J1.1
koBire. CyniHOCTh W Ha3HadeHue mporecca VD. JI1.2J12.2
YerpoiicTBo u npuHLmUI padoTsl VD. J12.3J12.4
Bo3MoxHOCTH nerazanuu pacKUCICHHON cTalin
IIPH ITPOJTyBKE MHEPTHBIM Ia30M IPH aTMOCc(hepHOM
JABIICHUH U TI0J BAKYYMOM. TeXHHMKa CO3MaHMs
BaKyyMma. MexaHn4eckoe 000py10BaHHE,
BaKyyMHOE 000pyI0BaHHE, CUCTEMa BOJSIHOTO
OXJIQXKICHUS, CHCTEMA OYHCTKU M OXJIAKICHUS
otxozsmux razoB. OcOOEHHOCTH TEXHOJIOTHH
BaKyyMHPOBAHUS HEPACKUCICHHON U
packucieHHo ctanu. KoHTponb KOHIUIUi cTanu
nepen BakyymuposanueM. HaGop Bakyyma:
BU3YaJIbHBIIl KOHTPOJIB, TOBEACHUE IIIJIAKa,
paboune pe>KUMBI IPOYBKH HHEPTHBIM T'a30M.
Bbrinepxka: IpogOIKUTENLHOCTD JOCTIKEHUS
TpebyeMoii cTeneHu papuHUPOBAHHUS, PEKIM
MPOIYBKH, CKOPOCTH OXJIQXKACHHSI CTAJIH.
PasrepmeTusanus kamepsl. Paboure
xapaktepuctuku VD. /JIex/

5.2 BrinmonHeHne pacueToB paBHOBECHOTO COCTOSIHUS C 6 1 OIlK-2.1 J11
MIPUMEHEHHEM TTporpaMMHOTro komruiekca GIBBS. JI1.2J12.2
MeTouKka OIIEHKH JIera3allui CTajau B JI2.3J12.4
CTaJIepa3IMBOYHOM KOBIIIE

Mp/

5.3 1. PaboTa ¢ KOHCIIEKTOM JICKITHIA. 6 22 OIlK-2.1 J1.1
2. Pabora ¢ mpakTUYECKHMU IPUMEPaMH Ha dTare J11.2712.2
IIOATOTOBKH K 3aHIATHIM. J12.3 J12.4
3. PaboTa o moaroToBke AOMaIIHKUX 3aaHuUil

[Cpl/
Paspgea 6. PasiuBka crajan

6.1 [Ipormece kpucTaIH3aUK HETIPEPHIBHOIUTOTO 6 1 OIlK-2.1 J1.1
cisi6oBoro cnutka. OCHOBHBIE TApaMeTPhl JI1.2J712.2
toHKocs160Boi MHPC. OcHOBHBIE 0COOCHHOCTH JI2.3J12.4

KOHCTpYKIMHU TOHKOCIs160Boit MHPC. OcHOBHBIE
¢yaxunonansabie Y3161 MHPC. TToBopoTHBIH
cteHn. [IpoMexxyTOUHBINH KOBII. 3aluTHAs TPyOa.
IlonBox MeTasuia B KpUCTAILIIU3ATOP.
Kpucrannuzarop MHPC. 3ona BropuaHOro
oxnaxaeHust. CuctemMa MATKOTO 00XKaTHsI CIUTKA.
TexHonornueckuit nepenus ctaniu Ha MHJI3.
JledexThl HenpepBIBHOIUTOI 3arOTOBKH.

1Tex/
6.2 N3ydenne orHEyNOPHBIX MaTEPHAIIOB. 6 1 OIlK-2.1 J11
JleMOHCTpanus Ha XOJI0AHOM MOJIENHU U aHAIIN3 J11.2J12.2
MOBEJCHUS METAJUIA B KPUCTAIUIU3aTOPE J12.3J12.4

ToHkocs60B0it MHPC. PaGoTa Ha Mmonenu
«HemnpeppIBHasE pa3jiMBKa CTAIN» Ha
KOMIIBIOTEPHO# MoJienu caiita Steeluniversity.org.

Mp/
6.3 1. PaGoTa ¢ KOHCIIEKTOM JIEKIMH. 6 22 OIIK-2.1 J1.1
2. PaboTa ¢ mpakTHYECKUMH [TPUMEPAMHU Ha ITAITe JI1.2J12.2
MOATOTOBKH K 3aHATHSAM H J1ab0paTopHOH pabore. J12.3J12.4
3. Pabora 1o moAroToBKe JOMAIIHUX 3adaHui
/Cp/

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. Bonpochl Jisi cCaMOCTOSITE/ILHOI MOATOTOBKH K 9K3aMeHy (3a4€Ty ¢ OlleHKOii)

Bormpocs! k 3auery)

TexHonorn4yeckasi cxema M CyIIHOCTb METaJUTypIU4ecKOro IIPOU3BOJICTBA.

CoBpeMeHHbIE TPeOOBAHHS K Ka4eCTBY CTAJH.

HazoBute 0CHOBHBIC CTPATETUU PA3BUTHS METAIUTYPTrHUCCKOTO MPEAIPUSITHS U TIPUBEAUTE MIPUMEPHI.

W37105KKTE TEXHOJIOTHYECKYI0 CXEMY COBPEMEHHOT'O MPOIIecca MPOU3BOICTBA CTAIH.

JlaiiTe XapaKkTepUCTHKY PEaKI[X OKMCICHUS YIIIEpOa IPU MPOU3BOJICTBE CTAH (3AMUIINTE XUMUYCCKUE PEAKIINH, TI0

RN




KOTOPBIM BO3MOKHO OKMCJICHHUEC YIJICPO/1a, HA30BUTE (baKTOpLI, BJIMAIOIINEC HA CKOPOCTh U FJ'Iy6I/IHy MMpOTCKaHus peaxum‘/i)

6. Jlaiite XapakTepuCTHKY peakiu nedochopainu paciiaBa mpH MPOU3BOACTBE CTaIH (3aMMIINTE XUMHUICCKUE PEaKIIUH, 110
KOTOPBIM BO3MOXKHA Aedochoparius; Ha3oBUTe HAKTOPHI, BIUSIOIINE Ha CKOPOCTh H TITyOHHY POTEKAHHUS PEaKIunii).
7. JloMmeHHas reyb: Ha3HAYCHUE, IPUHIIUI JICHUCTBUS.

8. ®dopmupoBaHue YyryHa B JOMEHHOW NEYH: BOCCTAHOBJICHUE U HAYTJIEPOXKUBAHHE JKele3a.

9. CyImHOCTh CTANCINIaBUIHFHOTO IIPOU3BOCTBA, CITIOCOOBI MPOMBIIIICHHOTO IPOU3BOICTBA CTAIH.

10. YkaxuTe npeaeisl, B KOTOPBIX 00BIYHO B HACTOAIIEE BPeMs U3MEHIETCs T0IsT MeTtautnaeckoro goma B mmxte JICI1. Kakue
(baKTOpBI OKA3BIBAIOT BIMSHUE Ha Pacxol ioma?

11. HcToyHMKH KUCIOPOAa TIPH IIPOU3BOICTBE CTAJIH, Iepeaada KICIopoaa B METaJI.

12. PackuciieHue 1 JJerupoBaHue CTallei: 1eH, IPUMEHsIeMble MaTepPHaIBbL.

13. Kiaccudukanus cranei.

14. Peakuunu okucaeHUs yriiepoa Mpy NPOU3BOJCTBE CTalIH.

15. OKHCIIeHHE U BOCCTAHOBJICHUE KPEMHUSI B CTAJICIUIABIIILHOM arperare.

16. Vnanenue docdopa nmpu IpoU3BOACTBE CTaIH, (PAKTOPHI, BIHUSIONINE Ha OCTATOYHOE cojepikanue docdopa.
17. VY naneHue cepbl IpU MPOM3BOACTBE CTAIH, (AKTOPHI, BIMSIOIINE HA OCTATOYHOE COJICPKAHUE CEPHI.

18. JlaiiTe XapakTepUCTHKY PEaKIliu IeCyIb(ypalMu paciuiaBa py MPOU3BOCTBE CTAIH (3AMUIINTE XAMUYCCKUAE PEAKIINH, TI0
KOTOPBIM BO3MOJXKHA ecynbdypaliysi; Ha30BUTe HaKTOPHI, BIUSIOIINE HA CKOPOCTD H TTyOHHY MPOTEKAHUS PEaKIuit).
19. [InxTa cTanerIaBuiIHLHOTO IPOU3BOACTBA.

20. IToaroToBKa KOMIIOHEHTOB IMUXTHI K TUIABKE: COCOOBI MOATOTOBKH CTaJIHHOTO JIOMA.

21. [ToaroroBka KOMIOHEHTOB IIUXTHI K IUIABKE: BHEJAOMEHHAs IeCybdypanus 4yryHa.

22. [ToaroTOBKAa KOMIIOHEHTOB ITUXTHI K TUIABKE: IPOU3BOJCTBO M3BECTH.

23. JICII: Ha3HaueHKE, OCHOBHBIC TIOKA3aTEIN IIJIaBKH.

24, Ob6mee ycrpoiicto JICII.

25. YceTpoiicTBO KUCIOpOoAHBIX HHXKeKTopoB JICII.

26. TexHOTOrnYecKui UK KOHBEPTEPHOM IIaBKH.

27. M3MeHeHre XMMUYeCKOTO COCTaBa METalIa U IIIJIaKa [0 X0y IPOIyBKH B KOHBEpTEpE.

28. Oo6mas xapaktepuctuka JICII.

29. JlaiiTe KpaTKyo XapakTepUCTUKY TITyOUHHOTO (OCaXKIAIONIETr0) PACKHUCIICHHS CTAIN

30. JlaiiTe XxapakTepiUCTUKY MaTepUaIbHBIX MOTEPh MPH HPOJYBKE CTAI KHCIOPOJOM.

31. Onumute CTpyKTypy TemtoBoro 6amanca JICIT.

32. Ilemn 1 MEeTOIBI KOBIIOBOM 00pabOTKH CTaJIH.

33. [TpuMeHeHrE HEUTPAIBHBIX Ta30B JJIs 00paOOTKH KHIKOM CTaIU B KOBIIIE.

34. Crroco0b1 packucieHus cTaini. VX mpenmymecTBa 1 HEIOCTATKH.

35. [TocTpoenne coBpeMeHHONW TEXHOJIOTHYECKON LEMOYKH.

36. Peaknuu okucieHus yriepo/a mpu MpoOU3BOICTBE CTAIIH.

37. OxucreHre KpeMHHUS B CTAJICTIABIIIBHOM arperare.

38. Ok¥uciIeHre Mapratiia pyu NPOU3BOJICTBE CTAIH.

39. Y nanenue pochopa mpu MPOU3BOACTBE CTAIH, (PAKTOPHI, BIHUSIONINE HA OCTATOYHOE CoJiepxkanue Gocdopa.
40. Y naneHue cepbl py MPOU3BOJCTBE CTalH, (HaKTOPBI, BIHUSIOUINE HA OCTATOYHOE CO/ICPIKAHUE CEPBI.

41. [InxTa cTaneruIaBuiIbHOTO IPOU3BOACTBA.

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

43. Texnonornueckuit nuki rmiaasku cranu B JJCII.

44, Ilepeuncnure ocHOBHBIE TexHOoJMOornueckue Bosaerictaus B JICII.

45, DJeKTpocTallenIaBUIbHOE IIPOU3BOJICTBO. Ha3HAYEHHE, OCHOBHBIC IIOKA3aTeIH BBIINIABKH CTaJIH B 3JIEKTPOIICUH.
46. JlyroBEIe cTaleIIaBUIIbHBIE TIEYH — 001IIee YCTPOHCTBO.

47. Ienu 1 METOIBI BHEArPETaTHON 00PabOTKH CTaH.

48. Ilepeuncnute ocCHOBHBIE TeXHOJIOTHYeckue Bo3aeicTeus B AKII.

49, Pexwnm nepememuBanust ctanu B AKII.

50. Brusane 06paboTky Ha Ka4ecTBO TOTOBOTO METaIA.

51. BakyymupoBaHue KHJIKOW CTAIN B KOBILE: CIIOCOOBI.

52. BaxyymupoBaH#e KHUIKOH CTalN B KOBIIE: IPUMEHsIEMOe 000pyT0BaHNKE.

53. BakyymupoBaHue )HUIKOI CTaIM B KOBIIE: BIUSHIE BAKYYMHUPOBAHHS HA KAYECTBO TOTOBOTO METAJLIA.

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

55. KommiekcHast 00paboTKa )XHAKOM CTaaH B KOBIIIE.

56. Pa3snuBka cranu: Ha3HaYeHHE, COCOOBI Pa3IMBKU, 000pYIOBaHHE IS Pa3IUBKU (KOBIIH, H3JI0XKHHIBI).

57. HenpepbiBHast pa3iyBKa CTalW: Ha3HAYCHUE, IPEUMYIIECTBA, OCHOBHbBIE MTOKA3aTeIH Mpolecca.

58. Oo61mee ycrpoiicreo MHJI3.
59. Knaccudukanus MHJII3.
60. KoHcTaHTa paBHOBECHS XUMHUYECKOH PEaKIiH.

5.2. IlepeueHb padoT, BHINOJIHAEMBIX N0 qucHuInHe (Moay.aio, npaktuke, HAP) - 3cce, pedepatsl, npakTHYECKHE H
pacyeTHo-rpaduyeckue paAGOThI. KVDCOBbIe PAGOTEL MDOEKThI M /ID.

TemaTnka TOMaIIHKUX 3a1aHUI

Jomarnee 3aganue Ne 1. XuMudeckuit coctas, MEXaHUYECKHE CBOMCTBA U MPUMEHeHHe cTanu (Mapka cranu). OLeHUTh BIHSIHHE
XMMHYECKOTO COCTaBa HA CBOICTBA CTAJIM.

JHomarnee 3aganue Ne 2. [lnst mapku cranu (JI3 Nel) pa3spaboTaTh TEXHOJIOTHIO BBIIIIABKH, KOBIIOBOW 0OpabOTKHU U pa3iIHBKH.




5.3. OneHo4YHbIe MaTEPHAJIBI, HCIOJIb3yeMble ISl IK3aMeHa (onucanue GUJIETOB, TECTOB M T.I1.)

ITo kypcy npemrycMOTpeH 3a4eT ¢ OLEHKOM.

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

[TpomexxyTouHast aTTecTanys M0 JUCLHUIUIMHE TPEAYCMOTpEHa B (JOpMe 3a4eTa C OLIEHKOH.

s momy4eHns 3auera HeOOXOAMMO BBITIOTHEHHUE CIIEIYIONINX YCIOBUI:

1. PerynsipHoe mocelieHue JISKIMOHHBIX U MPAKTUUECKUX 3aHATHI

2. BrImomHeHAE U 3a1IUTa BCEX MPEAYCMOTPEHHBIX M0 JUCHUTUINHE TOMAITHAX 3aJaHHH

IIpu crade noMamHuX 3aJjaHuil MpeTyCcMOTPEHa CUCTEMA OLICHUBAHUS.

[IIxaJya orleHNBaHHS 3HAHHMIA 00YJAIOIINXCS Ha dK3aMeHe:

OreHKa «OTIIMIHOY - 00YJAOIINIACS TTOKa3bIBACT TITyOOKHe, MICUePIBIBAIOIINE 3HAHNS B 00BbeMe MPOIIEHHO IPOrpaMMBl, YBEPEHHO
JieficTByeT 0 NPUMEHEHUIO OTYYECHHBIX 3HAHUHN Ha MPaKTUKE, IPaMOTHO U JIOTHYECKU CTPOWHO U3JaraeT MaTepHai NpHu OTBETE,
ymMmeeT (OopMyIHPOBAThH BEIBOJBI U3 U3JI0KEHHOT'O TEOPETUIECKOTO MaTepHala, 3HaeT TOTOHUTEIFHO PEKOMEHJOBaHHYIO
JTUTEPaTypy.

OreHKa «XOpOoIIoy - 00yJaroIIHIiCs MOKAa3bIBAET TBEPIBIC M JOCTATOTHO ITOJTHBIE 3HAHUS B 00BhEeMe IIPOUICHHON MTPOTPaMMEI,
JIOIYCKaeT He3HAUNTEIbHBIE OIIMOKH IPH OCBEIIEHUH 3aIJaHHBIX BOIIPOCOB, MPABUIILHO IEHCTBYET 110 NPUMEHEHUIO 3HaHUH Ha
MPaKTHKE, YeTKO M3JIaraeT MaTepHal.

OreHKa «yJOBICTBOPUTEIFHOY - 00yJaroIuiics MoKa3pIBaeT 3HAHUS B 00beMe MMPOHACHHOW MPOTrPaMMBbl, OTBETHI U3JIaraeT XOTs U C
omKrOKaMHu, HO yBEPEHHO HCIPABIISIEMBIMH IIOCIIE AOTIOJIHUTENBHBIX M HABOAALIMX BOIIPOCOB, TPAaBUIILHO JIEHCTBYET MO
MIPUMEHECHUIO 3HAHUH Ha PaKTHKE;

O1ieHKa «HEyI0BJIETBOPUTEIHHOY - 00y4aronuiics gomyckaeT rpy0oble oIMOKH B OTBETE, HE [IOHUMAET CYLHOCTH M3JIaraeMoro
BOTIpOCa, HE yMEET MPUMEHATH 3HAHUS Ha MPAKTHUKE, TaeT HEMOIHbIC OTBETHI Ha IOTIONHUTEIHHBIC W HABOISIIHUE BOIPOCH.
3adueTHas OLIEHKA BBICTABISACTCA Kak cpeqHeaprdMeTnaeckas Ha OCHOBE OIICHOK KOHTPOJIBHBIX MEPOIIPHATHHA ceMecTpa
Pe3ynbTaT OCBOCHHMS KOMIIETCHIHH (YacTei KOMITETEHIINI) YCTAHABIMBACTCS CIICAYIONIIM 00pa3oM:

Onenka SAUYTEHO «Otinanoy» - KommereHnus  chopMupoBaHa.

Onenka 3AUTEHO «Xopomio» - Komnerenuust  copmupoBana.

Onenka SAUTEHO «VY noBieTBoputensHo» - Komnerenuus chopmupoBaHa.

Onenka HE3BAUTEHO «HeynosnerBopurensHO» - KomneTeHnus He copMupoBaHa.

6. YYHEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekoMeHnayemasi JuTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOPBI, COCTAaBUTENH 3armaBue Bubnuoreka W3parenbcTBO, rog

JI1.1 |BockoOOHHHKOB
B.I' Kynpun B.A.

O6m1ast MeTaJUTyprusi: y4eOHHUK | DIeKTPOHHBIN KaTajor MockBa Meramtyprus, 1985

JI1.2 |Enanckuit J1.T.,
JlnnueBckuii b.B,
Kanemenes A.A.
Enanckuit J.I'.,
JIunueBckuii b.B,
Kanemenes A.A.

OCHOBBI TIPOU3BOJICTBA U Mocksa MI'BMU, 2005

00pabOoTKN METaJIOB: YUeOHHUK

DJIEKTPOHHBIHN KaTaJlor

6.1.2. lonoTHUTENBLHAS JTUTEPATypa

ABTOPBI, COCTAaBUTENH 3armaBue Bubnuoreka W3parenbcTBO, rOg

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

Mocksa UKI["AxagemkHura",
2007

J12.2 |Kynpun B.A.

TexHoNornyecKue npoLecchl

DNIEKTPOHHBIHN KaTaJIoT

Pocros u/Jl ®ennkc, 2017

B.A Kyapun,B.A. MPOU3BOJICTBA CTANIN. YUEOHUK
[Mumumupos

J12.3 |Enanckwuii I'.H. CrpoeHue u cBOICTBa ONEeKTPOHHBIN KaTaJor Mocksa FKOPAMT, 2020
Enanckuit, JI.T. METAJUIMYECKUX PACIUIABOB!
Enanckuit ydueOHOe mocobue

J12.4 |Kynmpun B.A., TexHoNOoTHs MPOU3BOJICTBA DNIEKTPOHHBIHN KaTaJIoT Mocksa U3n. Anbsuc, 2017
ummrmupos B.A. cTanu: yuebHoe nocooue
Kynpun B.A.,

Iummmupos B.A.

6.3 IlepevyeHb MPOrpaMMHOT0 o0ecTieYeHusI




1.1 |MS Office

11.2 |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. Hasznauenue OcHalienue

32 Mertannyprudeckue TeEXHOJIOTHU KOMITBIOTEP, MPOEKTOP, SKPaH, MHTEPAKTUBHAS J1OCKa
KOMIUIEKT  TEMATHYECKUX  TMPE3CHTAIMKA.  JIOCTVI K

4 Mertannyprudeckue TeXHOJIOTHU KOMITBIOTEP, IPOEKTOP, SKPaH, UHTEPAKTUBHAS JOCKa
KOMIUIEKT  TEMATHYECKUX  TMPE3CHTAIMKA.  JIOCTVI K

4 MerTamryprudecKie TeXHOJIOTHH KOMITBIOTEP, TPOCKTOP, dKpaH, HHTEPAKTUBHAS JTOCKA
KOMIUICKT _ TEMATHYECKUX  TIPE3CHTAIMK,  JIOCTVI K

6 MerTamryprudecKkie TeXHOJIOTHH KommbproTepsl, JOCTYI K HHTEPHETY

4 MerTamryprudecKkie TeXHOJIOTHH KOMITBIOTEP, MPOCKTOP, dKpaH, HHTEPAKTUBHAS JTOCKA
KOMIUICKT  TEMATHYECKUX  TPE3CHTAINHU JIOCTVIT K

8. METOAUYECKUE YKA3AHMUS VIS OBYYAIOIIUXCSI

JlycuurirHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaYMTeIbHOr0 00beMa caMOoCTOsTENbHOM paboThl. Beck Kypc pa3zaeneH Ha
CaMOCTOSTENBHBIE B3aUMOCBS3aHHbIE YaCTH, T.€. IMEET MOJlyJIbHOE IIOCTpoeHUE. Pa3BuTHE CaMOCTOATENBHOCTH CTYACHTOB
JIOCTHTaeTCs UHAUBHAyaN3alnel JoMalHuX 3a1aHuii OTAenbHble y4eOHbIEe BOIIPOCH BBIHOCSTCS] HA CAMOCTOSITEIBHYIO
popabOTKy U KOHTPOJIMPYIOTCS MOCPEICTBOM TEKyIeH artectauuu. [Ipu 3TOM opraHu3yIoTcs IpyIIIOBbIE U HHAWBULY aJbHbIE
KOHCYJIbTalluH.

Ha npaxkTuueckux 3aHATUSAX U [IPY BBIIOJHEHUY JIOMAIHUX 3aHATUI OCBaUBAIOTCA KJIACCUYECKUE METOABI PEeIICHU 3aaa4. B Hadane
Ka)KJJOr'0 MPAKTUYECKOT'0 3aHATHSI peKOMeHyeTcsl TpoBOIUTh 10-15 MUHYTHBIIN TECTOBBIH KOHTPOJIb ISl OLIEHKH YPOBHS YCBOCHHS
MarepHaia KaxIbIM CTyACHTOM.

KayecTBeHHOE OCBOCHUE TUCIMITIIMHBI BO3MOKHO TOJBKO IPH CUCTEMAaTHYECKOH caMOCTOSITEeNbHON paboTe, YTo MO epKUBAECTCS
CHCTEMOM TeKyIeH u pyOexHOH aTTecTanuu




