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PABOYASI TPOTPAMMA U CLHAIIIMHBI (MOZYJIS)

HOBBIE TEXHOJIOTHYECKHE PEILIEHHA B META/UTYPIHH
YEPHBIX META/I/IOB

Hanpapnenne NOATOTOBKU (CMELHMaIBHOCTb)
22.03.02 Meramtyprus

HanpapneHHOCTh (IpOdHIIL/CIeUanu3alys) IporpaMMel
MeTaJuTyprusi 4epHBIX METAIOB

VpoBeHb BBICIIEro 00pa3oBaHus - HakanaBpHaT

®opma 0OydeHHS
OyYHast
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Iporpamma npaktnkuw/HUP cocrasiena Ha ocrose ®I'OC BO - GakanaBpuar 1o
HANpaBICHUIO moarotoBkH 22.03.02 Meramnyprus  (mpuka3s MunoGpaaykn Poccun ot
02.06.2020 r. Ne 702)

ITporpamma npakTuxu/HUP paccMoTpeHa M ono6pe a 3aceqaHuM Kadempsl
MerauTyprun ¥ XMMHYECKHX TEXHOJIOTHIA
10.02.2021 npoTokomn Ne5

3aB. kadenpoit A.C. Xapuenko

Iporpamma npaxtukuw/HUP ono6pena Metoanyeckoit komuccneii UMMuM
03.03.2021 r. Mpotokon Ne 4

pencenarens.- ek CaBuHOB

ITporpamma cocrapsena:

accuctent kadempet MuXT, _—— - _ _é_ B.U. Cricoes
Penensent:

P
 d
3aB. kadenpoi JI[IuM, KaHI TexH. Hayk /% = H.A

DeoKTHCTOB




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM ToJly Ha 3aceaHuu Kapeapbl MeTauTypriui ¥ XAMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauTypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuu Kageapsl MeTauTypriuv i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lens npenogaBanus aucuuIuiMHbl “HoBble TEXHONIOrMUECKHE PEUIEHHS] B METAJLITyprUH
YEepHBIX METAJUIOB” — AaTh OOydarolMMCs 3HAHMS: O BOJOPOJHBIX IIpoIleccax MPOU3BOJACTBA
Kene3a, MO3BOJIONIMX YCTPAHUTh "YIVIEPOAHBIM cieA" W yIydlIUTh TakuM 00pa3oMm
9KOJIOTUYECKHE IO0Ka3aTead METaIyprudeckoro MpeanpusaTHs; MpoLeccax, CHHKAKOIIUX
ce0eCTOMMOCTh M MOBBIIIAIONIMX KAa4eCTBO MeTajyia 3a CYET 3aMEHbl KOKCa Hele(UIIUTHBIMU
YIJISIMU; HETIPEPBIBHBIX CTAJICIUIaBUIIbHBIX IPOLIECCAX U arperarax.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

JucuumuimHa HoBble TEXHOJIOTMYECKHE DPEIIEHUS B METAJUIYPTMH YEPHBIX METAJJIOB
BXOJMT B YacTh Y4eOHOro IIaHa (popMUPYEMyIO0 YYaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHMA
00pa30BaTeNbHON IPOrPaMMBbI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHS AUCLHUILINH/ IPAKTUK:

PasnuBka u KpucTaIIM3anys cTaau

KosmreBast 06paboTka cranu

Metoasl KOHTPOJIS JOMEHHOT O Ipouecca

ABTOMaTH3a11s METAJUTYPrUUYECKHUX IIPOLIECCOB

OKcIuTyaTtanys JOMEHHBIX ITedel

JInTeiiHOE TPOU3BOACTBO

Teopus 1 TEXHOJIOTHUSA BBIIUIABKY CTAJIM B KUCIIOPOJAHOM KOHBEPTEPE

DEeKTpOMETAILTYPrisl CTalu U (peppocIiaBoB

3Hanus (YMEHHUsI, BIaJICHUS ), IOJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XO0IUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padboTa

[IponBukeHNE HAYYHOU IPOTYKIIUH

ITonroroBka k cade u cjadya rocyJapCTBEHHOTO SK3aMEHa

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHUs AUCHUILIUHBI (MOaynsa) «HoBble TexHONOTHYECKHE PELIeHHs B
METATYPrUM  YEpHBIX  METa/UIOB»  OOydalolIuHCs JOJDKEH 00JaJaTh  CIEAYIOIKUMU
KOMIETCHIMSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[TK-1 CriocoOeH BBIMOIHATh TEXHOJOTHYECKHUE OMNMEPAIMH IO MOJYUYCHHIO METaJLTyPru4ecKoit
OPOAYKIINH, €€ TaIbLHENHIIENH 00paboTKe

IIK-1.1 OcymecTBiser TEXHOJIOTHYECKHUE oreparuu 1o MOJTy4YEHUIO
METAIUTYPTHUECKON NPOAYKIIHMH, €€ falbHEHIel 00paboTke




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 92,8 akas. 4acos:
—aynutopHas — 90 aka. 4acos;
— BHeayAUTOpHAs — 2,8 akaj. 4acoB;

— camocTosTeabHas padboTa — 15,2 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

®dopma aTTecTalluy - 3a4ET C OLEHKOMN

AynutopHast s e
o | KonTaKTHAS pabota E 3 Dopma TeKyIero
=
5 B aKaj. yacax (2] Bu KOHTPOJISt
Paznein/ rema 3 (B axan. vacax) = e n . P Kon
S 3 ©|caMocToATeNBHON | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 = . | kommeTenuu
@) g £ paboTsI MIPOME)KYTOYHOM
Tex. mab. | mpaxT. z'g aTTecTaluu
3aH. 3aH. | O &
1. Kunaccudukarus HOBBIX
MIPOIIECCOB YIJIEpOAHON U
0e3yriepoIHOM YepHOI
METAJLTYPTHH
1.1 Heobxomumoctr B
HOBBIX  TEXHOJOTHYECKUX
ITouck
pELIeHUsIX TUTSt
“HPOPMAIIUH B
METaJUTy pPrUYecKuX N
. HAY4YHOU U o
MPEeNNpUATAH B YCIOBHAX 2 . VYcTHBIN ompoc [K-1.1
MIaTEHTHON
BO3MO>XKHOI'O BBCICHUS
" " JIUTEpAType 110
yIJIepogHOro Hajora' w
TeMe 3aHATHS.
Hapacratouiero  aeduiura
KOKCYIOITHXCS YTIIeH. 7
1.2 Knaccuguxanus HOBBIX
MPOLIECCOB TIOJTyYeHUS TMouck
YEePHBIX METaIoB B nHdopMany B
3aBHCHMOCTH  OT  THIIA Hay4YHOH 1 N
2 Y . VYcTHbIi onpoc IK-1.1
BOCCTaHOBUTEJISL. MIaTEeHTHON
OCHOBHBIE  HEpeIIeHHbBIE JIUTEpAType 110
po0JIeMBbI B TeMe 3aHATHS.
npeIaraeMbIx
HWroro no pazageny 4

2. BoccranoBieHune xeneza u3
PYAHOTO CBIPBSI KPYITHOI
(pakuuu BOCCTAHOBHTEIBHBIMU
Tra30BBIMH CMECSIMHU




2.1 Tpomueccur Midrex, Hyl
I u Hyl ZR:
TEXHOJOTHYCCKHE  CXEMBI,
ONMMU MO CHIPBIO H IO
BOCCTaHOBHUTEIBHBIM I'a3aM,
arperarsi, TeKyIiee
COCTOSIHHE U MEPCIICKTHBEL,
MPEUMYIIEeCTBa u
HEJOCTATKH.
JlaGoparopHble paboTsr: 1)
BOJIOPOJHOE
BOCCTaHOBJICHHE
OKaThIIIeH; 2) BOJOPOIHOE
BOCCTaHOBJICHHE
aryoMepara; 3)
BOZOPOTHOE

18/7,21

1,2

ITouck
“HGOPMALIUH B
Hay4HOU U
TIaTeHTHON
JUTEpaType 1o
TeMe 3aHATHS.

Joxkman ¢
npe3eHranueit /
YcTHBIH onpoc

MK-1.1

2.2 Tponeccer  Purofer,
Arex: TEXHOJIOTHYECKUE
CXEMBI, OMIIUH MO CHIPHIO U
o BOCCTaHOBHUTEIILHBIM
rasaMm, arperartbl, TEKYIIee
COCTOSIHUE W TIePCIIEKTUBHI,
MPEUMYIIEeCTBa u
HEJOCTATKH.

Jla6opaTopHbie paboThl: 1)
UCIIBITAHUE MPOYHOCTH
aryioMepaTa B X0JIe M Hocie
BOJJOPOJTHOTO

BOCCTaHOBJICHMUSI; 2)
UCIIBITAHUE MPOYHOCTH
OKaThILIEH B XOJ€ U IOCIe
BOJIOPOJTHOTO

BOCCTaHOBJICHHS; 3)
UCIIBITAHUE MPOYHOCTH
KyCKOBOM pyJIlbl B XOI€ H
nocie BOJIOPOHOTO

18/7,21

ITouck
uHpoOpMaIyu B
HAy4YHOU 1
MaTEeHTHOI
JUTEpaType 1o
TEeME 3aHATHS.

Jokman ¢
npe3eHTanueit /
YcTHBIH onpoc

IK-1.1

Wroro no pazneny

12

36/14,41

2,2

3. BoccraHoBnenue xeneza u3

pyaHoOI

MEII0YH

BOCCTAHOBUTCIIbHBIMU I'a30BbIMHA

CMECSMM B KHUILAIIECM CJIOC

3.1 Ipoueccs Fior, Finmet,
Cincored:

TEXHOJOIMYECKUE  CXEMBI,
ONIIMH 10 CHIPBIO H TIO
BOCCTAaHOBUTCIIbHBIM Ia3aM,
arperarel, TEKyIIee
COCTOSIHHE W TIEPCIICKTHBHI,
PENMYIIIECTBA U

ITouck
“HPOPMAIIUH B
HAY4HOU 1
MaTEeHTHON
IuTepaType 1o
TeMe 3aHATHS.

Jokman ¢
npe3eHTanueit /
VYerHbli onpoc

IK-1.1

3.2 TIpormeccrr Spirex, Iron
Carbide: texHONOrMuUecKue
CXEMBI, OILUHM II0 CHIPBIO U
1o BOCCTAHOBUTEJIbHBIM
rasaM, arperarbl, TEKYILEe
COCTOSIHUE U MEPCIICKTUBBI,
NpEUMYLIECTBA u
HEIOCTaTKH.

ITouck
nHGOPMAaLIUH B
HaY4YHOU 1
MaTEHTHON
IuTepaType 1o
TeMe 3aHATHS.

Joxknan ¢
npe3eHraunueit /
VYeTHBI onpoc

K-1.1

Wroro no pazneny

4. BoccraHoBieHHE
HeICHUIIUTHBIMH  YTJISIMH
TCXHOI'CHHBIMH
YIIEPOACOACPKAIUMU
MaTepHaIaMu

KEe3a

u




4.1 TrepaodazHoe
BOCCTaHOBJICHHE YTJEeM B

TpyOUaThIX revax.
IMponieccet  OSI, TDR, TMouck
DRC,Ghaem, SL/RN,
Jindal,  Siil,  Codir nrdopmatn 5 Jloknaz o
TEXHOJIOTHYECKHE  CXEMBI, EZ?::TO}II/IOE npe3eHTvau1/1e171/ IK-1.1
ONMMU MO CHIPBIO H IO IHTepaType 1o YcTHBIi onpoc
BUJLY BOCCTaHOBUTEIS, TeMe 3AMSTHSL
arperarsl, TeKyIIee
COCTOSIHUE W TIePCIIEKTUBHI,
MPEUMYIIEeCTBa u
HEJOCTATKH.
4.2 TrepaodazHoe
BOCCTAHOBJICHHE YTJeM B
meyax ¢ BpalaromIuMCs
nogoM. IlIponeccer Comet, THoucxk
Fastmet, Inmetco, Dry Iron,
- Y “HPOPMAIIUH B
Iron Dinamics: HayHO# Joxkman ¢
TEXHOJIOTHYECKUE  CXEMBI, HATCHTHOMN npeseH{auHeﬁ/ IK-1.1
ONIMM 1O CBIPBIO H TIO IHTepaType 1o VYcrHbI ompoc
BUJLY BOCCTAHOBUTEIIS, TeMe BN,
arperarel, TEeKyIee
COCTOSIHUE M TMEPCHEKTUBBI,
MpeNMYIIeCTBa u
HEJIOCTaTKH.
4.3 Teepnodasznoe
BOCCTaHOBJICHHE YTJEM B
peakTope ¢ KHUISIUM
cioeMm (miportecc Circofer) u
B 3 MHOT'OIIOIOBOM Houcxk
BpaIIaromencst ey
(mpouecc Primus): HHq)OpMaLEHH i Joknan c
TEXHOJIOTUYECKHE  CXEMBI Ezg::f}?ol;l Hpe3eHTvau1/IeI‘/'I/ IIK-1.1
MpPOIIECCOB,  OMLIMU MO jTepaType 1o YcTHBIi onpoc
ChIPRIo - M HO - Buy TeMe 3aHATHS.
BOCCTaHOBUTEJISI, arperarsl,
TeKyllee  COCTOSIHHE U
[IEPCIIEKTUBBI,
NperMYIIeCTBa u
HEJIOCTaTKH.
4.4 KunkodazHoe
BOCCTaHOBJICHHE c
UCIIOJIb30BaHUEM
IUIAaBWJILHOTO ~ T'€HEpaTopa. Iowuck
Tpomeccur Corex u Finex: “HPOPMAIIUH B Joknaz ¢
TCXHOJIOTUYECKHE CXEMBI, Hay4YHOHU If Hpe3eHTaHH€I>’I/ MK-1.1
ONMMU 1O CHIPBIO H IIO MIaTEHTHON VerHuii onpoc
BUAY BOCCTAHOBHUTEIIS, JUTEPAType 10
arperarel, TeKyIee TeMe 3aHATHS.
COCTOSIHUE M TEPCHEKTUBHI,
MperMYIeCTBa u
HEJIOCTaTKH.
4.5 BoccTaHOBJICHHE yTIIeM
B KUTKON BaHHE.
Ipoueccer DIOS, Romelt Iounck
(IDXB), Hismelt: uH(pOpMaIIH B Jloknarn ¢
TEXHOJIOTHYECKUE  CXEMBI, Hay'HOI 1 npeserTatcii / K-1.1
Ol IO CBIPBIO W 1O IIaTCHTHOU

BUY BOCCTAHOBUTEJIS,
arperarsl, TeKyllee
COCTOSIHUE M NMEPCIEKTUBEI,
[IPENMYylIECTBa u

JIUTEpaType 1o
TEeME 3aHATHS.

VYeTHBI onpoc




4.6 BoccraHoBIICHHE YTIIEM

B JKUIKOM BaHHE.
Ipomuecchr Auslron, Monck
Tecnored, AISI Direct, pHopMAIIH B
Ironmaking, CCF: pMart Joxman ¢
HAy4HOH U .
TEXHOJIOTHUECKUE  CXEMBI, 2 1 o npeseHTanuei / [K-1.1
MIaTeHTHOH .
ONIMU IO CHIPBIO U TIO YcTHBI onpoc
JIUTEpaType 1o
BUY BOCCTAHOBUTEJIS,
TeMe 3aHATHS.
arperarel, TEeKyIee
COCTOSIHUE M TMEPCHEKTUBEI,
pEHMYIIeCTBa u
4.7 CTpyiiHO-9MHUCCHOHHBIC
MIPOIIECCHl BOCCTAHOBJICHHUS
xkenesa yraem (MPCUI, Towcxk
BHUCPA, COP):
“HGOPMALIUH B
TEXHOJIOTHYECKUE CXEMBI, N Joxman ¢
Hay4HOH U .
ONMIMH 1O CBHIPBIO M IO 2 1 N npe3eHranueit / IK-1.1
MaTeHTHOU N
BUY BOCCTAHOBUTEIIS, YcrTHBIi onpoc
JATEepaType Mo
arperarel, TeKyIee
TEeME 3aHATHS.
COCTOSIHUE M TMEPCHEKTUBBI,
MpeNMYIIeCTBa u
HEJIOCTaTKH.
Hroro no pazaeny 18 7
5. TIpoune MIPOILECCHI
0ECKOKCOBOW METAJLTYPIHH
5.1 Tlpomecce J[open u
Krupp-Renn:
PP ITouck
TEXHOJIOTHYECKHE  CXEMBI,
uHpoOpMaIyu B
ONMLMH IO CBHIPBIO M IO o Joknan c
HayYHOH U .
BUTY BOCCTaHOBHTEJS, 2 0,5 N npe3eHTanueit / IIK-1.1
MaTeHTHOU N
arperarsl, TEKyIIee YcrTHBIi onpoc
JATEepaType Mo
COCTOSIHUE W TIEPCIIEKTUBHI,
TEeME 3aHATHS.
[IPEUMyIIECTBA "
HEJOCTATKH.
5.2 IIpouecc
Okeropn-Bamiak u cnoco6
TTouck
byme:  TexHojoruueckue
uH(popMaIU B
CXEMBI, OIILUU IO CHIPbIO U M Jokman ¢
Hay4HOH U .
M0 BHUIY BOCCTaHOBUTEIS, 2 0,5 . npe3eHTanueit / IIK-1.1
IMIaTCHTHOU o
arperarel, TEKyIIee YcTHBIi onpoc
JMTEepaType Mo
COCTOSIHUE W TIEPCIIEKTUBHI,
TEeME 3aHATHS.
[IPEUMyIIECTBA "
HEJJOCTATKH.
5.3 Tlpouecc B xumsiem
norakoBoM cioe KaBacaku:
TTouck
TEXHOJIOTHYECKUE CXEMBI,
uH(popMaIU B
ONIMKM IO CBIPbIO U IO N Hoxman c
HayYHOH U N
BHIY BOCCTaHOBHTEIIS, 2 0,5 . npe3eHTanueit / IIK-1.1
IIaTCHTHOU o
arperarsl, TEKyIlee YcTHbli onpoc
JUTEpaType Mo
COCTOSIHUE W TIEPCIICKTUBHI,
TEeME 3aHATHS.
[IPEUMyILECTBA u
HEJIOCTATKH.
5.4 TIpouecc COIN:
TEXHOJIOTHYECKUE  CXEMBI, Iounck
OnIuu 110 CBIPBKO H IIO HHQOpMAalIu B
BUJI BoccfaHOBmens{ 1?; Iz11{0171 u Hoxnan ¢
Y > 2 0,5 Y . npe3eHTanueii / IIK-1.1
arperarsl, TeKylee MIATEHTHOM .
YcTHbli onpoc
COCTOSIHUE W TIEPCIICKTHUBHI, JIUTEPATypE 10
npenuMyuecTBa n TEMCEC 3aHATHA.
HEJIOCTATKH.
HWroro no pazaeny 8 2

6. HenpepbiBHbIC

CTAJICTVIABUJIBHBIC IIPOIICCCHI




6.1 OOmmas Iouck
XapaKTepUCTUKA u nHdopmany B Jloxnaz c
o KJ1azq
KiIaccuuKanus HAy4HOH U .
¢ 2 0,5 Y . npeseHTanuei / MK-1.1
HETPEPhIBHBIX MIaTeHTHOH .
VYerHbIi opoc
CTaJICIIaBUIIbHBIX JUTEpaType Mo
nporeccoB. JJOCTOMHCTBA U TeMe 3aHATHS.
6.2 Koncrpykiponaoe Iouck
odopmiieHue “HPOPMALIUH B Joknaz c
CTaJICIUIaBUIIbHBIX HAy4HOH U .
2 0,5 y N npe3eHranueit / IK-1.1
arperaToB  HENPEPHIBHOTO MIaTeHTHOH .
. YcTHBIH onpoc
JICUCTBUSI. OCHOBHBIE JUTEpaType mno
arperaTsl U y3Jbl. TeMe 3aHATHS.
6.3 IIpoctpancTBeHHAs
pa3bMBKa  TUIABKH IO Touck
HECKOJIBKHM nHdopMany B Toknaz c
CTaJICIUIaBUIbHBIM HAy4HOH U .
2 0,5 y N npe3eHranueit / IIK-1.1
arperataM HENPEPHIBHOTO MIaTeHTHOH N
. YcTHBIH onpoc
neiicTBus. Pacuer umcna u JUTEpaType mno
BBIOOD KOHCTPYKIIHH TeMe 3aHATHS.
PEaKTOPOB.
6.4  JIuTeiHO-TIPOKATHBIC
ITouck
KOMILIEKCHI KaK
“HPOPMAIIUH B
peanu3arms KOHIIETIIIN N Joxman ¢
Hay4YHO# 1 N
COBMEIICHUS  MPOIIECCOB 2 0,5 HATeHTHO npe3eHTanuei / IK-1.1
HENPEpPBIBHON pPAa3HUBKU C VYerHbIi ompoc
N JUTEpaType mno
npoleccaMu  OECKOHEYHOM
TeMe 3aHATHS.
TIPOKATKH CTaJIH.
Hroro no pazaeny 8 2
Hroro 3a cemectp 54 136/14,41 15,2 340
36/14,4 .
Hroro no aucnumninuze 54 ! 15,2 3a4eT ¢ OLEHKOMI

)4




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MpenoAaBaHuU AucHMIIMHBL «HoBble TexHoormueckue
pelieHuss B METAUIYPIMM YEpPHBIX METAUIOB» MCHOJBb3YIOTCS Kak TpaJUuLUOHHAs U
MOJyJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUH, TaK U TEXHOJIOTUs IPOOJIEMHOT0 U MHTEPAKTUBHOIO
00y4eHusl.

Jlekuuu mpoxodsaT Kak (¢opmMe HMHMOPMALMOHHBIX JIEKUMH, Tak ¥ B (opme
JCKIMA-KOHCYJIbTAIMHA, TJIe TEOPEeTHUECKUI MaTepuan 3apaHee BbIIAeTCA OO0ydaromMMCs s
CaMOCTOSITEJIbHOTO M3Y4YEHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMM 00pa3zoM, JIEKLUs
MPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYyCccHs. IHOTJa JeKIIMK IPOXOIAT B BUJE MTPOOIEMHOM
JIEKIMH C OCBEIIEHUEM PA3IMYHbIX HAyYHBIX IIOJAXO0/I0B K [IOCTAaBICHHOM Ipolieme.

B u3noxeHHMH JEKIMOHHOTO MaTepuajla U MpU NPOBEACHUM NPAKTUUECKUX 3aHATUI
IPENoNaraeTcsl nepexo]; OT PenpoaAyKTUBHBIX METOJ0B OOyueHHsI K YaCTUYHO-TIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METOAaM, Pa3BUBAIOLINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTauBaTh COOCTBEHHOE NOHMMaHMe Borpoca. C 3TOH Lenbio BO3-MOXKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTHUECKUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaky).

[Ipu npoBeneHUN MPAKTUYECKUX 3aHATUI HEOOXOJMMO LEJIEHANPABICHHO MEPEXOIUTh
OT pPENpOAYKTUBHBIX METO/J0B OOyYEHHS K YaCTHYHO-TIOMCKOBBIM U HCCIIEI0BATENbCKUM
METOJaM, pa3BHUBas JIOTHYECKOE MBIIUICHUE, YMEHUE AapryMEHTHUPOBaTb M OTCTauBaTh
coOCTBEHHOEe IOHMMaHue Bompoca. C 3TOH ILEIpl0 BO3MOXKHO HCIOJIB30BaHUE Kak
TPaJULIMOHHOM, TaK IPOOJIEMHOM U MHTEPaKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHA.

Ha 3ansatusx  memecooOpa3HO — HCIIOJIB30BATh  TEXHOJOTHUIO  KOJIJIEKTUBHOTO
B3aMMOOOYYEHUs, COBMELIAs €€ C TeXHOJIoruei npodiaemuoro o0yuenus. I1pu sTom HeoOxoaumMo
MOBBI-IIATh MMO3HABATEIBHYIO aKTUBHOCTh CTY/ICHTOB, OPIaHU3Ysl CAMOCTOSITEIHHYIO PadoTy Kak
HCCJIE0BATEIBCKYIO TBOPUYECKYIO ACSITEIbHOCTD.

CrnenyeT HCIONIB30BaTh KOMIUIEKC HWHHOBAIIMOHHBIX METOJOB AaKTUBHOTO OOYyYeHWs,
BKJIIOYAOIIUH B ce0sl:

- co3laHue TNpOOJEeMHBIX CUTyalldil C MOKa3aTeIbHBIM pEIIeHHEM MPOOIEeMBI
npernojaaBarenieM u 0e3 Hero;

- CaMOCTOSTENbHYIO MOUCKOBYIO JESATEIbHOCTh B PEIIEHUH MpOoOJIeM, HAIPaBIsSEMYIO
IIPEnoJIaBaTeseM;

- CAMOCTOSITEIIbHOE peleHre Mpo0ieM 00ydaroMMHCs 1101 KOHTPOJIEM NPETo1aBaTes.

Peanuzanusi WHHOBAIIMOHHBIX METOJIOB OOyYEHHS BO3MOXHAa C HCIOJIb30BaHUEM
CJIEIYIOIINX TPUEMOB:

- pacKpbITHE MpernojaBaTesieM MPUYMH U XapakTepa HeyAad, BCTPEHAIOIIMXCS IpHU
peleHny npooieM;

- IEMOHCTpALKS Pa3HbIX OJIX0J0B K PEUICHUIO KOHKPETHON MPOOIEMBbL;

- QaHAJIN3 MIOJyUYEHHBIX PE3yJIbTaTOB U OTBICKAHUE TPAHMI] MX IPUMEHUMOCTH U JIp.

[Ipn mpoBeneHUM 3aKIIOUUTENBHOIO KOHTPOJS HEOOXOIUMO BBISIBUTH CTENEHb
NPaBUIBHOCTH, 00beMa, TITyOMHBI 3HAHUH, yMEHUI, HABBIKOB, ITOJYYEHHBIX MIPH U3YUYEHUH Kypca
HapsIly C BBISIBJIEHUEM CTEIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAHUH.

K uHTEpakTHBHBIM METO/aM, HCIIOJIb3YEMBIM IpPH HM3y4YE€HUM IucUUILUIMHBI «HoBbIE
TEXHOJOTMYECKHE PEIIeHUs B METAIUIYPIMHM YEepPHBIX METAJJIOB», OTHOCATCS HCIOJIb30BAHUE
npoOJEeMHBIX METO/OB M3JIOKEHHsI MaTepuallia ¢ NPUMEHEHHEM 3BPHUCTUYECKHX IPHEMOB
(cozmanue mnpoOJEMHBIX CUTyallM W JAp.), a TaKKe CO3JAaHHE HIIEKTPOHHBIX IPOTYKTOB
(mpe3eHTanuil).



6 YueOHO-MeTOANYEeCKOe 00eclieueHHe CaMOCTOSITe/IbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OCHOBBI METAJLTYPrUUECKOT0 MPOM3BOICTBA : yueOHUK 15 By30B / B. A. burees, B. M.
Konoxonpues, B. M. Canranuk [u ap.]. — 3-e u3n., crep. — Cankr-IletepOypr : Jlans, 2021. —
616 c¢. — ISBN 978-5-8114-8178-1.—  Tekcr: oanekrponnsiii//  Jlanp
aJeKTpoHHO-OMbOmmoreunas cucrema. — URL: https://e.lanbook.com/book/173100 (mara
obpaenus: 07.06.2021). — Pexxum goctyma: uist aBTOPU3. [TOJIb30BATEICH.

2. bwkanoB, A. M. TexHosoruu OpUKETUPOBAHUS B YEPHON METAJLUTYPryuu . MOHOTpadust
| A. M. Buxanos, C. A. 3araiinoB. - Mocksa ; Bonorna : Uadpa-Unxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0436-5. - Teker : 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1168614 (mara oOpamenus: 07.06.2021). — Pexum
JOCTVYIA: MO MOJITUCKE.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Wynen, JILA. DHEpro-3KoJOTHYECKU aHan3 3(PPEKTUBHOCTH METAILTYyPTUYECKUX
npo-1ieccoB : yuebnoe mocodue / JI.A. Illymsi. — Mocksa : MUCHUC, 2014, — 267 ¢c. — ISBN
978-5-87623-765-1. — Tekct : anekTpoHHbI# // JlaHb © 31eKTpOHHO-OMOINOTeYHAsT CUCTEMA, —
URL.: https://e.lanbook.com/book/117063

2. Cumonsir, JIM. OneHka ¥ TyTH JOCTHXKCHHS OKOJOTUYECKH YUCTOTO
METaJTyprHYecKOro Mpou3BoACTBa : yueoHoe mocobue / JI.M. Cumonsn, K.JI. Kocsipes, A.N.
KouetoB. — Mocksa : MUCHUC, 2011. — 92 c¢. — ISBN 978-5-87623-408-7. — Tekcr :
snektponnslii  // JlaHp : JIEKTPOHHO-OuOmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/117048

3. Kapmanosckas, H. B. Dkxojiorus MeTaqaypradyeckoro NpOM3BOJCTBA . ydeOHOE
nocobue / H. B. KapmanoBckas. — 2-e u3n. nepepad. u porn. — Hopunbck : HTUU, 2020 —
Yactes 1 — 2020. — 99 c¢. — ISBN 978-5-89009-728-6. — Tekcr : anektpoHHsIi // Jlaup :
JNEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/173792 (nara
obnamenus: 07.06.2021). — Pexum nocTviia: s aRTODU3. TTOJTR30RATENEN.

B) MeTtoanyeckne ykazaHus:

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe obecnieyeHue

Haunmenosanue ITO Ne orosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(mms  [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1, 135 o1 17.09.2007 GeccpoHO
Professional

7Zip c¢B000IHO pacapocTpanseMmoe I1O 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
| HaszBanue xypca | Cchuika




MexnynapoaHas 0aza MOJTHOTEKCTOBBIX

Kypratos Springer Journals http://link.springer.com/

MexayHapoaHast c(PpepaTuBHAA u

ALyHApOZL peep http://scopus.com
IIOJJHOTCKCTOBAsA CIpaBOYHas1 6333. JAHHBIX
MexnyHnapoanas HayKOMETpUYIECKas

pedeparuBHas U MoaHOTEKCTOBas Oa3a maHubIx [http://webofscience.com
HayuHbix n3naauii «Web of sciencey
OnexTpoHHbIe pecypcsl onbmmotexkn MI'TY um.
I'.1. HocoBa
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE
yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://mwww1.fips.ru/
POMBIIUICHHOM COOCTBEHHOCTH
Nudopmannonnass cucrema - EanHoe OKHO
JIOCTYIa K MHPOPMAIIMOHHBIM pecypcaM
[Touckosas cuctema Axagemus Google (Google
Scholar)
HammonansHas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHJIEKC HAy4YHOrO IMTHUPOBAHMS
DnekTpoHHass 0a3a MEPUOJMYCCKHX H3TaHUN
East View Information Services, OO0 «MBUC»
9 MaTepHa/ibHO-TEXHHYECKOe oDecredeHre TUCIUTIIHHBI (MOTYJIs)

http://magtu.ru:8085/marcweb?2/Default.asp

URL: http://window.edu.ru/

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

1. YueOnas ayautopust JUisi MPOBEACHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKMMHU CPEICTBAMU OOYUYCHMs, CIY)KaLIUMU JUIl MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUH: MYJBTUMEIUHHBIMU CpEICTBA XpaHEHHs, Mepefaadyd H
npezcTaBieHus yueOHoi nHpopMaluu;

- CHIeHaIM3UPOBAaHHON MeOeIbIo.

2. Y4eOHast ayJUTOpus JUIs IPOBEICHHs IPAaKTHYECKUX 3aHATHI OCHAIlleHA:

TEXHUYECKHUMHU CPEJCTBAMU OOYUYEHHS, CIY)KallUMH JUIS TPEICTABICHHUS Y4eOHOH -
TEXHUYECKUMU CPEJCTBAMHU O0YUYECHMS, CIy>KalllUMU I Ipe/ICTaBIeHns yueOHol nHdopmaru
OONBIION ayAUTOPUH: MYJIbTHMEIMHHBIMHA CPEJICTBA XpaHEHHs, Tepelayd M MpPeICTaBICHUS
yuebHol nHpopmanuy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus A TPYIIOBBIX U MHIUBHUIYaJbHBIX KOHCYJIbTALUMH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMU OCHAIICHA!

- KOMITBIOTEpHOM TexHHKoit ¢ maketom MS Office, ¢ monkirouenuem k cetn «MHTEpHET»
U C TOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHTETA,

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

4. T[TomenieHune 1151 CAMOCTOSITEIFHOM PabOTHI OCHAIIICHO:

- KOMITBIOTEPHOI TexHHKOI ¢ makerom MS Office, ¢ moakmouenuem k cetn «HTEpHET»
U C TOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHTETA,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

5. ITlomemenue st XpaHeHUS M NPODUIAKTHYECKOrO OOCTyXHBaHUS Y4eOHOTO
000py/I0BaHHUS OCHAIICHO:

- CHIeMaIM3UPOBAHHON MeOEIbIO: CTeIIaKaMHt JJIs XpaHEeHHsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOro 000pyA0BaHMS;

- mkadamu I XpaHeHUs yaeOHO-METOMYECKON TOKYMEHTAIIMY H MaTEPUAIIOB.



[TPUJIOKEHMUE 1
6 YueOHO-MeTOANYeCKOE 00ecTieyeHrne CAMOCTOATEIbHOI PadoThl 00y4arouXxcst

Bomnpocel i1 caMONpOBEpKM MpPEACTaBICHbI B BUIE IPAKTUKO-OPUEHTHUPOBAHHBIX
3alaHUi 11 OLEHKH MCHOJIb30BaHMUS ITPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKUX JAaHHBIX. Takxke
BOMIPOCHI Ui CaMOIPOBEPKH IPEJICTABICHBl TEOPETHUYECKUMHU BOIIPOCAaMHU, TpeOyromue
Pa3BEPHYTOI0 YCTHOI'O OTBETA, O3BOJIAIOIINE IPOBEPUTH YPOBEHb YCBOCHHUSI 3HAHUM U OCBOEHUS
00muMX 1 TpoeCCUOHATBHBIX KOMIIETEHINH MO TUCIUTUINHE.

ITo nucunminnae «HoBbIE TEXHOJOTHUUECKUE PEUICHUSI B METAIUTYPIrUH YEPHBIX METAIIIIOBY
IIPelyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAS! CAMOCTOATEIbHAs padoTa 00ydarouxcsl.

AyauTopHas caMoCTOsITeNIbHAs paboTa CTyACHTOB IIPEIOJIaraeT peleHue KOHTPOJIbHBIX
3a[a4 Ha MPAKTHUYECKUX 3aHATHSIX U BHITIOJIHEHUE Ja00paTOPHBIX padoT.

Bomnpocel ayie  caMOnpOBEepKM MpEACTaBICHbl B BUAE IPAKTHKO-OPUEHTUPOBAHHBIX
3aIaHUM U1 OLIEHKHU MCIOJIb30BaHUS ITPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKUX AAHHBIX. Takxke
BONPOCHl JJII CAaMOIIPOBEPKHU MPEJCTABICHBl TEOPETUYECKUMHU BOIMPOCAMHU, TPEOYIOIUMU
Pa3BEPHYTOIO yCTHOIO OTBETA, KOTOPHIE MO3BOJIAIOT IIPOBEPUTH YPOBEHb YCBOCHHMsS 3HAHUU U
OCBOEHUS 00X U TPO(GECCHOHATBHBIX KOMIIETEHIUH IO JUCIHUILTHHE.

IIpumepHBIe BONPOCHI /I YCTHOI'O ONPOCA MO U3yYaeMbIM TeMaM

Knaccugukarusi BHeTOMEHHBIX ITPOIECCOB TOIYUYCHUS jKene3a

[TpuunHBI pa3BUTHS METAILTYPIHUH Kelle3a

TepMoarHaMyKa BOCCTAHOBIICHHS OKCHJIOB JKeJie3a Ta3000pa3HbIMI BOCCTAaHOBHUTEIISIMUA

TepMoanHaMuKa BOCCTAHOBIICHUSI OKCHJIOB JKelie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU

TepMoarHaMyKa BOCCTAHOBJICHHS OKCHJIOB JKelle3a B pacIlylaBe

[ToaroroBka »*ene30pyJHBIX MAaTEPUAIOB B IIpOIEccaxX MPsIMOTO BOCCTAHOBIICHUS JKele3a

[Mony4deHue ry04aToro sxene3a B MaxTHBIX revax — mpouecc Midrex

[MonydyeHue Ty6UaToro Kenne3a B maxTHeIX medax — nporeccel Hyl 1 u Hyl ZR

[MonydeHue ry0UaToro xene3a B MaxTHBIX revax — mpoiiecc Purofer

0. Tlonmyuenue ryouartoro xesnesa B IIaXTHBIX Mevax — nporecc Ghaem

11. Tlomyuenue ryOuaToro »*eiesa B IIaXTHHIX Nevax — npouecc BL

12. Tlomyuenue rybuaToro xenesa B maxTHbIX neuax — npouecc KINGLOR METOR

13. TlomyueHue ry0uaToro xejues3a B peTopTax NepruoIUIeCKOro IeHCTBUS

14. TlonyueHue ry04aToro xejues3a B peakTope ¢ KUISIIUM clioeM — npotecc Fior

15. Tlonyuenue ry0uaToro xenesa B peakTope ¢ KUrsimum cioem — rnporecc FINMET

16. [lomyueHue ryOouaToro >kesues3a BO BpaIlaloIUXCcs TpyOUaThIX meyax

17. Tlonmyuenue ryOuaToro »*eiesa B re4ax ¢ BpalaloLIMcs MoJoM — rnpoiiecc Inmetco

18. Tlomyuenwue ry6uaToro xeinesa B reyax ¢ BpamaronmMes mogaom — mpoiecc DRylron

19. Tlonmyuenue rybuaToro *xejesa B re4yax ¢ Bpamarmumcs nogom — nporecc FASTMET

20. Tlomydenue ry0ouaToro jkesnesa B e4ax ¢ Bpamarimmcs nogaom — nporecc ITmk3

21. Meramm3anys SKENe30pyIHOTO CHIPbS TBEPABIM BOCCTAHOBHTEIEM ITyTeM OOKHUTa
PYZOYTOJIBHBIX OKATHIIIEH

22. OpHocTanuiiHbIe CIIOCOOBI TTOTyYEHUS SKUIIKOTO MeTasia o cxeMe
«BOCCTaHOBJICHHE-TUIABIICHUE)

BOoo~NoORWDNE

23. JIByxcTamuitHble CHIO0COOBI MOJTy4YeHUS KHUJKOTO MeTaa 1o cxeme
«BOCCTAaHOBJIEHUE-TUIaBlIeHHE» - poriecc Corex

24. ]IByxcTamuitHble CHIO0COOBI MOy YEHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBIICHHE-TIIaBIICHHEY - mporiecc Dios

25. JIByxcTamuitHble CHIO0COOBI MOy YEHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBJICHHE-TIIaBIIeHHE - mporiecc Hismelt

26. JIByxcTamuitHble CHOCOObI MOJIy4EHHUs KHUJKOTO MeTaia 1o cxeme
«BOCCTaHOBJICHUE-TUIaBNeHue» - mporecc CCF

27. JIByxcTaauitHbIe CIIOCOOBI MOy YEHUS SKUIIKOTO MeTrasria 1o cXeMme

«BOCCTAaHOBJICHHE-TUTaBIICHHE» - Tiporiecc SR Smelter



28.

29.

30.

31.
32.

JIByxcTaauiiHbie Cr0CcOObI MOJTy4EHUs KHUJKOTO MeTaa
«BoccTaHoBleHUe-aBneHue» - mporecc IRON DYNAMICS
JIByxcTaauiinbie CH0COObI MOJTy4eHUs KHUJKOTO MeTania
«BOCCTaHOBJICHUE-TUIaBNIeHUeY - mporiecc FASTMELT

JIByxcTaauiinbie CH0COObI MOJTy4eHUs KHUJKOTO MeTaia

«BOCCTaHOBIIEHUE-TIaBNeHue» - mporiecc REDSMELT
IIpouecc Poment
[1na3mMeHHbIe MPOLIECCHl MOIYYEHUS KUAKOTO MeTalia

Io

10

10

CXEMC

CXEME

CXEMEC



IMPUJIOKEHUE 2

7. OueHoOYHbIE CPeICTBA /IS MPOBeAeHNsI IPOMEKYTOYHON aTTecTAlUN

a) IlinannpyemMble pe3yabTaThl 00y4eHHs H OLICHOYHbIE CPeICTBA I IPOBEACHHUS POMEKYTOYHON aTTeCTANMH:

Kon

I/IHI[I/IKaTOp JOCTHXKCHHA KOMIICTCHIIMHN
HHAWKaTopa

O1neHOYHBIC CPEACTBA

IIK-1: Cnoco6eH BbINOJHATH TEXHOJOTHYECKH e ONePAIlUH 10 MOJYYEeHHI0 MeTALTYPru4ecKoil NPpoayKINH, ee 1ajbHelinieii 00padoTke

IK-1.1 Ocy1ecTBISIET TEXHOJIOTMYECKHE ONEepaluu 10
HOJYYEHHUIO METAJUTyprUYeCKON MPOLYKIHH, €€
JnanpHenen oopadboTke

[lepeueHb TEOPETUYECKUX BOIPOCOB K 3aUETY:

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

Krnaccudukanus BHeJOMEHHBIX MPOIIECCOB MOMyUEHUs Kee3a

[IpuurHbI pa3BUTHS METAJLTyprUH JKee3a

TepmoanHaMuka BOCCTaHOBIICHUSI OKCHJIOB KeJie3a Ia3000pa3HbIMU BOCCTAHOBUTEISIMU
TepmoauHaMuKa BOCCTAaHOBJICHHUS OKCHJIOB KeJie3a ra3000pa3HbIMU BOCCTAaHOBHTEISIMU
TepmonrnHaMuKa BOCCTaHOBJIEHHUS! OKCHJIOB K€J€3a B pacIuiaBe

[TonroroBka »ee30pyIHbIX MarepralioB B IpoLeccax MPsIMOTO0 BOCCTAHOBIIEHUS JKeJie3a
[Tonyuyenue ryOuaroro xesne3a B IAXTHBIX Meyax — npouecc Midrex

[Tomryuenue ryduaroro xene3a B maxTHbIx neyax — npoueccs! Hyl I u Hyl ZR
ITomyuyenue ryOuaroro »xesnesa B IIAXTHBIX Medax — npouecc Purofer

[Tomyuenue ryGuaToro »xee3a B MIaXTHHIX reyax — npoiecc Ghaem

[Tonmyuyenue ryOuaroro »xemne3a B IAXTHBIX Meyax — npouecc BL

[Tomyuenue rybuaroro »xene3a B maxTHbeix neyax — npomecc KINGLOR METOR
[Tonyuyenue ryOuaroro xesne3a B peTopTax NepuoJUuecKoro 1eHCTBUS

[Tomydenue ryb4aroro *xeinesa B peakTope ¢ KUIISIIKUM cioeM — npouecc Fior
[Tonmyyenue ryOuaroro xemne3a B peakTope ¢ Kunsmum ciaoeM — nporecc FINMET
[Tomyuenue ryGuaToro »xeie3a BO BPAIIAOIINXCS TPYOUaThIX mevyax

[Tonmyuyenue ryOuaroro xenesa B Ie4ax ¢ BpalarouMcs OI0M — nporecc Inmetco
[Tomrydenue rybuaroro *xesnesa B [e4ax ¢ BpallaromumMes mojoM — npomecc DRylron
[Tonmyuyenue ryOuaroro xemnesa B evyax ¢ Bpamatomumcs nogom — npouecc FASTMET
[Tomyuenue rybuaToro »xene3a B revax ¢ Bpamaroummcs moaom — nporecc [Tmk3
Mertamum3anust KeIe30pyJHOrO ChIpbsi TBEPAbIM BOCCTAHOBUTENEM IyTeM OOXura
PYIOYTOJbHBIX OKATBIIIEH




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.
64.

OnHocraguiiHble CHoCcOOBI MOJIyYeHHUs KHJIKOTO
«BOCCTaHOBJICHHE-TUIABIICHUEY

JIByxcTaauiiHble CHOCOOBI HOJTy4YeHHUs KHJIKOTO
«BOCCTaHOBJIEHUE-TUIaBIEHUEY - Ipoliecc Corex
JIByxcTanuiiHble CHOCOOBI HOJTy4YEeHHUs KHJIKOTO
«BOCCTAHOBIICHUE-TIIABICHUE) - Tporiecc Dios
JIByxcTanuitHble CHOCOOBI HOJTy4YeHHUs KHJIKOTO
«BOCCTaHOBJICHUE-TUIaBIIeHUEY - mporiecc Hismelt
JIByxcTaauiiHble CHOCcOOBI HOJTy4YeHHUs KHJIKOTO
«BOCCTaHOBJICHHE-TIaBNIeHHe» - nporecc CCF
JIByxcTaauitHble CHOCcOOBI HOJTy4YeHHUs KHJIKOTO
«BOCCTaHOBJICHHE-TIaBIICHHEY - iporecc SR Smelter
JIByxcTaauitHble CHOCOOBI HOJTy4YEeHHUs KHJIKOTO
«BOCcTaHOBIeHUe-TUIaBNeHue» - nporecc IRON DYNAMICS
JIByxcraguiinbie COCcOOBI HIOJTyYEHUS KHUIKOTO
«BOCCTaHOBIIeHUE-TUIaBnIeHue» - npouecc FASTMELT
JIByxcraguiiHbie COCcOOBI HIOJTyYEHUS KHUJIKOTO
«BOCCTaHOBIIEHUE-TUIaBNIeHUe» - npouiecc REDSMELT
[Ipouecc Poment

[1na3meHHBIE TPOLIECCHI MTOTYYEHHUS KHUJIKOTO MeTaslia

MceTaaiia
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

IIpuMepHBbIe MPaKTHYeCKHE 32 JAHUS:
1. WpentudunupoBars MNPOU3BOJACTBEHHBIA MPOIECC MO MPEICTABICHHON B 3aJlaHUU
TEeXHOJIOTHYeckod cxeme. JlomonmHuts wuHGOpMAIMIO B YacTH ONIUHA 1O CBHIPBIO U
BOCCTAHOBHTEJISIM, TOJIYYaeMOW MPOAYKUUH H €€ TPAaHCHOPTUPOBKE. [IOSCHUTH NpUHIMI
JEUCTBUSI OTACIIbHBIX Y3JIOB U arperaros.

2. Tlo mpencraBleHHON TEXHONOTHYECKOH CcXeMe WACHTU(DUIIMPOBATh PA3HOBHUIHOCTH
MPOU3BOICTBEHHOTO Tiporiecca. Onucars MOATOTOBKY PYIHOTO CHIPbSi U BOCCTAHOBUTEIHHBIX
ra3oB. [loSCHUTH NOCTOMHCTBA W HEIOCTATKU CXEMbl. YKaszaThb BKIJAJl IMpoliecca B OOIIyrO
CTPYKTYpPY ITPOU3BOJICTBA JKe€JI€3a BHEIOMEHHBIMH CIIOCO0aMHU.
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WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa
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3. UneHtudumnmpoBark CXeMy IPEACTABICHHBIX MPOU3BOJICTBEHHBIX MporeccoB. OOBICHUTH
Ha3HAYEHUE OCHOBHBIX y3JI0B U arperaroB. [10sCHUTE cxeMy MarepualbHbIX IOTOKOB. [Ioka3arb
aJbTEPHATUBHBIE BAapUAHTHI IMPOBEICHUS JaHHOTO MPOIECCa C HEKOTOPHIMU HM3MEHEHUSIMH
Habopa UCIOoNIb3yeMOoro 000pyI0BaHU, OMIUCATh UX JOCTOMHCTBA U HEOCTATKH.
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexyTouHas arTecTanus 1o AucuuiuinHe « HoBbIe TEXHOJIOTHYECKUE PEIICHUS B
METAJLTYPTHH YEPHBIX METAJIJIOB) BKIIFOUAET TEOPETUUYECKUE BOMPOCHI, IIO3BOJISIONINE OIICHUTH
YPOBCHb YCBOCHUA O6y‘IaIOH_H/IMI/IC$I 3HaHHI7[, U MPAKTUYCCKUC 3aJIlaHUs, BBIABJIAIOIMNUEC CTCIICHD
chOpMHUPOBAHHOCTH YMEHHI U BIIaJICHHIA, TIPOBOJAUTCS B opme 3auera ¢ orieHkol (7 cemecTp).

3ayer mo JaHHOM JUCHMIUIMHE IPOBOAMTCS B YCTHOH (pOpME IO BOIIPOCAM M3 CIIUCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUA 3a4Y€Ta € OIIEHKOM

— Ha OLICHKY «OTJIMYHO» (5 0anioB) —00y4aromuics JeMOHCTPUPYET BHICOKUH YPOBEHb
c(OPMUPOBAHHOCTH KOMITETECHIII, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCITPOU3BCACHUA U 00BICHEHHUS I/IH(bOpMaIII/II/I, HO Y MHTCIJICKTYAJIbHBIC HABBIKW PCIICHUA
npo0JieM u 3ajau:

® JacTCA KOMIIIICKCHAas OLICHKa Hpe,Z[JIO)I(eHHOﬁ CUTyalluu,

® JCMOHCTPHUPYIOTCH I‘J'IY6OKI/IG SHAHUA TCOPCTHUUYCCKOr'o MaTcepuajia U YMCHHC HUX
IIPUMCHSATD,

® TOCJICAO0BATCIILHOC, MMPABUIIBHOC BBIMTOJIHCHUC BCCX MMPAKTUUCCKUX SaIIaHI/IfI;

¢ YMCHHUC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JI1aTh H€O6XOZII/IMI)I€ BBIBOJbI.

— Ha OLIEHKY «Xopomio» (4 6anna) — o0yyaroniuiicss IeMOHCTPUPYET CPEAHHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

® Jac€TCsa KOMIIJICKCHasA OIICHKa HpGI[J'IO)KGHHOfI CUTyalluHu,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHWA TCOPECTUYCCKOTO MaTepuala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIYCKAKOTCA HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH

® BLIINOJIHCHHUE BCCX MPAKTUYCCKHUX 33.,HaHI/II>'I; BO3MOXHBI CIWHUYHBIC OH_II/I6KI/I,
HCIIPABIISICMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCHYaHHW A ITPEIOAaBaTeIIA;

® 3aTpyYAHCHUSA TIPH AHAJTIUTUUYCCKHUX OIICpaluiax, MEPEHOCC 3HAHHH H YMCHI/II\/JI Ha
HOBBIC, HCCTAHAAPTHLIC CUTYalluH.

— Ha OLIEHKY «y0BJIETBOPHUTEIbLHO» (3 Oania) — 00yyaroluiics 1eMOHCTPUPYET OPOTOBBIN
ypoBeHb COPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTPYyJHEHUs C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalluH;

® HEMOJHOE TeopeThyeckoe OOOCHOBaHWE, TpeOylollee HAaBOISIIUX BOMPOCOB
IIPEno/1aBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpyAHEHUS B (POPMYIHPOBKE BHIBOJOB.

— Ha OILICHKY «HeYy/0BJeTBOPUTEIbHO» (2 Oaa) — o0yJyaronuiicss 1IeMOHCTPUPYET
3HaHus He O6osee 20% TeopeTHYecKoro MaTepuana, TOMyCKaeT CyleCTBEHHbIC OIUOKH, HE
MOJKET MOKa3aTh MHTEIUIEKTYaIbHbIe HABBIKU PEIICHHSI MPOCTHIX 33/1a4.



— Ha OIICHKY «HEeY/0BJIETBOPUTEILHO» (1 0amr) — o0yJaromuiicss He MOYKET ITOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00BICHEHNUS HHPOPMALINHU, HE MOXKET 1I0Ka3aTh
WHTEJJICKTyalIbHbIC HABBIKW PEIICHUS MPOCTHIX 33/1a4.



