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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roly Ha 3acefaHuu Kapeapsl MeTauTypriud U XUMHYECKUX TEeXHOJIOTUH
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Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM Toy Ha 3acemaHuu Kapeapbl MeTalulyprud ¥ XUMHUYECKHX TEXHOIOT Ui

[Iporokonm oT 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA
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3aB. kadeapoii A.C. XapueHko

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuu Kapeapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lens npenogaBanus aucuuIuiMHbl “HoBble TEXHONIOrMUECKHE PEUIEHHS] B METAJLITyprUH
YEepHBIX METAJUIOB” — JaTh OOydarolMMCs 3HAHMS: O BOJOPOJHBIX IIpoIieccax 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 qUCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmMsbl

JucuunnuHa HoBble TEXHOJIOTMYECKHE PEUICHUS B METAUIYPIUU YEPHBIX METAJJIOB
BXOJIUT B YacCTh y4eOHOro miaHa (GopMHpPYyEeMyI0 Y4acTHHKaMH 00pa3oBaTEIbHBIX OTHOIICHHIA
00pa3oBaTesIbHOI MPOrPaMMBI.

Jnst  w3ydeHus  AMCHMIUIMHBI ~ HEOOXOoAWMbl  3HaHWS  (YMEHHMs,  BJIaJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS TUCIUILINH/ PAKTUK:

PaznuBka u kpucTasu3anus cTaain

KosmreBast 06paboTka cranu

JInTeiiHOE TPOU3BOACTBO

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYyPIHH

[InanupoBaHue 3KCIEpUMEHTA

[IpoekTHas AesATETbHOCTD

Teopus u TEXHOJIOTHS TOMEHHOTO IpoIecca

VYnpaiieHue TeXHOJIOTMYeCKMMHU IIPOLECCAMU IIPOU3BO/ICTBA YyT'YHa B JOMEHHBIX I1eYax

BrimnaBka cranu v peppociiaBoB B 2JIeKTpoIedax

MeTob1 MCClIeIOBAHNS MaTEpUAJIOB U IIPOLIECCOB

MarepuanoseneHnue

Mertannyprudueckas TeIIOTEXHUKA

MareMaTnueckuil aHanu3

Tennoduzuka

CoBpeMeHHbIE TEXHOJIOTHH PeCypcocOepekeH s B YepHOU METaIlITypruu

duznyeckas XUMHS MUPOMETAILTYPIHUECKUX MTPOLIECCOB

dusnyeckas XUMH

3HaHus (yMeHUs, BlaJIeHus), MOJIYUYEHHbIE NIPU U3yUYEHUH JAaHHOM JUCLMILINHBI OyIyT
HEOOXOIUMBI JUIsl U3yUSHUS TUCIUIUTNH/TIPAKTHK:

Hayuno-uccnenoBarenbckas pabota

[IponBuxeHne HAYYHOU IPOTYKIIUH

[ToaroroBka k cade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyyaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCUHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHUsI

B pesynbrare ocBoeHus: AuCUMILIUHBI (Moyisi) «HOBbIe TEXHOJOTHYECKHE PEICHUS B
METAJUTypIrMM  YEPHBIX METAJUIOB»  OOydYaloluiicss JOJDKeH o00JIaaTh  CIEeAyIOIUMHU
KOMITETCHIIMSIMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-1 CriocobeH BBIMOTHATH TEXHOJOTHYECKUE OMEPAIUH IO IMOJyYECHHIO METaJLTypru4ecKoil
NPOAYKINH, €€ TalIbLHENHIIENH 00paboTKe

IK-1.1 OcymecTBisieT TEXHOJIOTHYECKHUE onepanuu no MOJYYECHUIO
METATYPIUYECKO IPOAYKIIHH, €€ TaIbHENIIEH 00paboTKe




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

HHUCJIC:

— KOHTaKTHas pabora — 91,9 akan. gacos:
—aynutopHas — 90 aka. 4acos;
— BHeayautopHas — 1,9 akan. 4acos;

— camocTosiTenpHas padorta — 16,1 akaz. 4acos;
— B (hopMe nmpakTuyeckoit moaroroBku — 0 akaj. gac;

dDopMa arrecraluu - 3a4cT

AynutopHast 3 =
o | KoHTakTHas pabota E 3 Dopma TeKyILEero
=
5 B aKaj. yacax o Bu KOHTPOJISt
Paznein/ rema 3 (B axan. vacax) = e n . P Kon
= 3 ©| caMOCTOSITENBbHOW | YCIEBaeMOCTH U
JUCLUATUINHBI 5 E s . | xommerenuM
3 Q0 & paboTs MIPOME)KYTOYHOM
na6. | mpakr. | € 3
Jlek. ’ 128 aTTecTaluu
3aH. 3aH. | U &
1. Knaccudukarus HOBBIX
MIPOIIECCOB YIJIEpOAHON U
6e3yraepogHOi YepHOii
METaJLTypTHH
11 Heobxogumocts B
HOBBIX  TEXHOJIOTHYECKHX
[Touck
pELIeHUsIX TUTSL
HHPOPMAIHH B
METaJUTyPrU4eCKUX N
. HAY4HOU 1 .
MPEeNNPUIATAA B  YCIOBHAX 1 15 1 o YcTHBIH ompoc TIK-1.1
MaTeHTHOM
BO3MOHOTO BBEICHUS
" " JUTEpaType Mo
yrieponHoro Hamora" W
TeMe 3aHATHS.
Hapactalouiero  jaeuiura
KOKCYIOITHXCS YTIIeH. 7
1.2 Knaccupukarmst HOBBIX
MPOLIECCOB MOJTyYeHHUS IMouck
YepHBIX METaJLIOB B nHdopmany B
3aBHCUMOCTH  OT  THIA Hay4YHOU U N
1 15 Y " VYcerHbli onpoc TIK-1.1
BoccTaHOBUTENs. OCHOBHBIC MaTEeHTHOM
HEpEIIeHHbIE TMPOOJIEeMbI B JUTEPATypE MO
TpearaeMbIx TeMe 3aHATHS.
COBpPEMEHHBIX CXEMaXx.
HWroro no pazaeny 2 3 1

2. BoccraHoBieHue eiesa U3
PYAHOTO CEHIPbS KpYITHOM
(pakuuu  BOCCTAHOBUTEIbHBIMH
Tra30BBIMH CMECSIMHU




2.1 Tpoueccer Midrex, Hyl
" u Hyl ZR:
TEXHOJIOTHYECKHE  CXEMBI,
ONIMK MO CBIPBIO M IO
BOCCTaHOBHUTEIBHBIM Ta3aMm,

arperarsl, TeKyIiee [Monck
COCTOSIHUE U TIEPCIIEKTHBBI, uHdopmaru B Jloknaz ¢
MPCHMYTIECTBA 1 1,5 2,1 HayHHOM 1 npe3eHTauuei / MK-1.1
HenocraTku. JlaboparopHsie MaTeHTHOM .
. VYcerHbIi onpoc
paboter: 1) BOIOpOIHOE JUTEPATypE MO
BOCCTAHOBJICHHE OKATBIIICH; TeMe 3aHATHS.
2) BOJIOPOTHOE
BOCCTaHOBJICHHUE
armomepata; 3) BOAOPOIHOEC
BOCCTaHOBJIEHHE KYCKOBOI
JKEJIe3HON PyIbL.
2.2 TIpoueccst  Purofer,
Arex: TEXHOJIOTHYECKUE
CXEMBI, OIIHH MO CHIPBIO U
o BOCCTaHOBHUTEIBHBIM
ra3aM, arperarbl, TEKyllee
COCTOSIHHE W TEPCIIEKTHBBI,
peuMylIecTBa "
HenmoctaTku. JlabopaTtopHsie [Tonck
pabote: 1)  ucmbITaHUE HHOPMaINH B Tokna ¢
NPOYHOCTH arjoMepara B 15 HayHOH H npeserTamueii / K-1.1
XOZle U IOCIe BOAOPOJHOIO MaTeHTHOI .
. VYcerHbli onpoc
BOCCTaHOBJICHHS; 2) JHUTEpaType 1o
UCTIBITAHUE MPOYHOCTH TEeME 3aHATHS.
OKAaTHIIIEH B XOJe M IOCie
BOJJOPOJIHOTO
BOCCTaHOBJICHHS; 3)
HCTIBITAHUE MPOYHOCTH
KyCKOBOH pyIbl B XOJie H
nocie BOJIOPOAHOTO
BOCCTaHOBJICHHS;
Hroro no pazaeny 3 2,1
3. Boccranosnenue jxenesa u3
pyaHoOI MEJIOUH
BOCCTaHOBHUTEILHBIMU Ta30BBIMU
CMECSIMU B KHIISIIEM CIIO
3.1 Ipomeccrr Fior, Finmet,
Cincored: TexHomornvecKue IMownck
CXEMBI, OIHH IO CHIPHIO U nHdopmanu B Jloknaz c
o BOCCTAHOBHUTEIIbHBIM 15 1 HayHOH M npeserrarei / K-1.1
rasam, arperatbl, TeKyIlee MaTEeHTHOM .
YcTHBIM onpoc
COCTOSIHUE M TEPCIICKTHBBI, JUTEPATypE MO
NperMyIIeCTBa " TeMe 3aHATHS.
HEJIOCTATKH.
3.2 Tlporeccur Spirex, lron
Carbide: TexHomornyeckue IMownck
CXEMBI, OTIHH MO CHIPHIO U uHbopmariu B Jloknaz c
o BOCCTaHOBHUTEIHHBIM 15 1 Hay'HOI 1 npeserTaneii / K-1.1
ra3aM, arperarbl, TEKyllee MaTeHTHO .
YcTHBIM onpoc
COCTOSIHAE W TEPCIICKTHBBI, JHUTEpaType 1o
MPEeuMyIIeCTBa " TEeME 3aHATHS.
HEJIOCTaTKH.
Hroro no pazgeny 3 2

4,  Boccra”oBieHne — Keiesa

HeleQUIUTHBIMU  YIJIAMU
TEXHOTCHHBIMHU
YIIepOCOAEpKAIUMU

MaTepuajaMu

u




4.1 TBepaodaszHoe
BOCCTaHOBJICHHE YTJIeM B

TpyOUaThIX revax.
ITpoieccet  OSI,  TDR, TMomnck
DRC,Ghaem, SL/RN, S ——
Jindal, Siil, Codir: pMmait Jlokaz ¢
HAY4YHOH U N
TEXHOJIOTHYECKHE  CXEMBI, . npe3eHranueit / TK-1.1
MaTeHTHO .
OIIIMH TIO CHIPBIO H 1O BUIY VYertHblit onpoc
JHUTEpaType Mo
BOCCTAHOBHUTEJISI, arperarhl,
TEeME 3aHATHS.
TEKyIlee  COCTOSHHE |
MEPCIECKTUBHI,
MPEUMYIIEeCTBa "
HEJIOCTATKH.
4.2 TeepaodaszHoe
BOCCTaHOBJICHHE YTJIeM B
meyax C  BPAIAIOLIMMCS
nogom. IlIporeccer Comet,
ITouck
Fastmet, Inmetco, Dry Iron,
. ! HHPOPMAIIH B
Iron Dinamics: N Joxkman ¢
Hay4YHO# 1 .
TEXHOJIOTHYECKUE  CXEMBI, . npe3eHTanuei / IK-1.1
MaTeHTHO# .
OIIILIMH TIO CBIPBIO U 110 BUAY YCTHBIN onpoc
JHUTEpaType Mo
BOCCTaHOBHUTEJIS, arperarsbl,
TEeME 3aHATHS.
TEKyllee  COCTOSHHE W
MIePCTIEKTHUBBI,
MPEeUMyIIecTBa "
HEJIOCTATKH.
4.3 Teeprodasznoe
BOCCTaHOBJICHHE YIJIeM B
PEaKTOpe C KUISIIUM CIOEM
(mpomecc  Circofer) u B
MHOTOTIOJIOBOM
A o ITouck
Bpalaromeics neun
. ) HH(POPMAIHH B
(mpottecc Primus): M Joxmaz ¢
HAy4YHOU U o
TEXHOJIOTUYECKHUE CXEMEI . npe3eHTanueit / T1IK-1.1
MaTeHTHO# .
MpPOLECCOB,  OMIMUA MO VYerubiit onpoc
JUTEpaType Mo
CBIDBO W 1O  BUAY
TEeMe 3aHATHS.
BOCCTAHOBHUTEJIS, arperarsbl,
TEKyIlllee  COCTOSHHE |
[IEPCIIEKTUBBI,
MPEeUMyIIecTBa u
HEJIOCTATKH.
4.4 KunkodazHoe
BOCCTaHOBJICHHUE c
HCTIOIb30BAHHEM
[UIABWJIBHOTO  T'eHeparopa. IMownck
Ipomeccer Corex u Finex: HH(POPMAIHH B Jokaz ¢
TECXHOJIOTUYECCKHE CXEMBI, Hay‘{HOﬁ nu .
N npe3eHTanueii / TIK-1.1
OIIIIMH TI0 CHIPBIO U 110 BUAY MaTEeHTHOM .
VYerHslii onpoc
BOCCTaHOBHUTEJIS, arperarsbl, JUTEpaType mo
TEKyIllee  COCTOSHHE | TEeME 3aHATHS.
TNCPCIICKTUBBI,
MPEeUMyIIeCTBa "
HEIOCTATKH.
4.5 BoccraHOoBNIeHHE yTIIeM
B JKuaKoM BaHHe. [Iponecchl
DIOS, Romelt (IDXKB), IMouck
Hismelt: TtexHomormyeckue uHbopmarmu B Jlokaz c
CXEMBI, OIIHH MO CHIPBIO U HAay4HOH U N
» OTH P Y . npe3eHranueit / IK-1.1
MO0 BHAY BOCCTaHOBHTEII, MaTeHTHOM

arperarsl, TEKyHICEC
COCTOAHHMEC W TIEPCHEKTUBBEI,
npeumMyniecrsa u

HCIOCTATKH.

JTUTEepaType 1mo
TeMe 3aHATHSL.

VYcerHbIi onpoc




4.6 BoccraHOBJIEHHE YrieM
B JXuaKo# BaHHe. [Ipomecchr
Auslron, Tecnored, AISI

. . ITouck
Direct, lronmaking, CCF:
HHPOPMAIIH B
TEXHOJIOTHUYECKHE  CXEMBEI, N Joxman ¢
HAy4YHOH U .
OIIMU TI0 CHIPBIO U MO BULY 2 3 1 HATCHTHOR npe3eHranueii / TIK-1.1
BOCCTAaHOBUTEIISI, arperarsl, VYcTHbIi ompoc
JIUTEPATYPE IO
TEKyIlee  COCTOSHHE U
TEME 3aHATHSA.
MEPCIECKTUBHI,
MPEUMYIIeCTBa u
HEJOCTATKH.
4.7 CtpyHHO-3MHCCHOHHBIC
MPOIIECCHl  BOCCTAaHOBIICHHUS
xkeneza  yrmem  (MPCUJ, TMonck
BIHICPA, COHP):
HHOPMaINH B
TEXHOJIOTHYECKHE  CXEMBEI, N Joxman ¢
HAy4YHOH U .
OTIILIMH TI0 CHIPBIO U 110 BUAY 2 3 1 ATCHTHO npe3eHTanueit / TIK-1.1
BOCCTaHOBUTEIIS, arperarsl, YeTHblii onpoc
JUTEPAType MO
TEKyIllee  COCTOSHHE W
TeME 3aHATHUA.
MEPCIEKTUBEI,
MPEeUMyIIecTBa 51
HEJIOCTATKH.
Hroro no pazaeny 14 21 7
5. TIpoune TIPOLIECCHI
0ECKOKCOBOW METAJLTYPIHH
5.1 Tlpomecce [open wu
Krupp-Renn:
PP ITonck
TEXHOJIOTHYECKHE  CXEMBEI,
HHOPMaINH B
OTIIMH TIO CHIPBIO MO BUIY N Joxman ¢
HAY4YHOH U .
BOCCTAHOBHUTEJISI, arperarhl, 2 3 0,5 HATeHTHOM npe3eHTanueit / TIK-1.1
TEKyllee  COCTOSSHME U VYerHblii onpoc
JUTEPATYpE MO
MEPCIEKTUBBI,
TEME 3aHATHUSA.
MPEUMYIIIEeCTBa u
HEJIOCTATKH.
5.2 [Ipouecc
Oxeropn-Bamrak u crmoco6
Ilouck
byme: TEXHOJIOTHYECKUE
uHpopmaruu B
CXEMBI, OTIIHH MO CHIPHIO U N Joxman ¢
HAY4YHOH U .
M0 BHAY BOCCTAHOBHTEII, 2 3 0,5 N npe3eHTanueit / TIK-1.1
MaTEHTHOMI .
arperarel, TEKyIlee YcTHblii onpoc
JUTEPATypE MO
COCTOSIHUE ¥ TIEPCIICKTHBEI,
TEME 3aHATHUSA.
MPEUMYIIIEeCTBa u
HEJOCTATKH.
5.3 Ilpomecc B Kumsiem
nurakoBoMm cioe Kasacaku:
ITouck
TEXHOJIOTHYECKHE  CXEMBEI,
uHdopmaru B
OIIIMH TIO CBIPBIO H TI0 BHIY " Joxman ¢
HAY4YHOH U .
BOCCTaHOBUTEIIS, arperarel, 2 3 0,5 HATEHTHOI npe3eHTanueit / TIK-1.1
TEKyllee  COCTOSSHUE U VYerHslii onpoc
JIUTEPATYPE MO
MEPCIEKTUBBI,
TEME 3aHATHUSA.
MPEUMYIIIECTBA u
HEJOCTATKH.
5.4 TIponecc COIN:
TEXHOJIOTHYECKHE  CXEMBEI, ITownck
OTIIMH TIO CHIPBIO  TI0 BHIY uHbopmariu B Jloknaz o
BOCCTAHOBUTENS, arperarbl Hay4HOH U .
> arp ’ 2 3 0,5 Y . npe3eHTanueii / TIK-1.1
TEKyllee  COCTOSHHE W MaTECHTHOMN .
VYcTHbIH ompoc
MEPCIEKTUBHI, JIUTEPATYPE 1O
MPEeUMyIIeCTBa u TEME 3aHATHSA.
HEJIOCTATKH.
Uroro no pazneny 8 12 2

6. HenpepsiBHbie

CTAJICTVIABUJIBHBIC IIPOIICCCHI




6.1 OOmas xapakTepHCTHKA ITounck
u KJIacCU(pUKaIUs HHPOPMAIIH B Jloxnaz c
HETPEPhIBHBIX Hay4HOH U .
pep 2 3 0,5 Y . npe3eHranueii / TIK-1.1
CTaJICIIaBUIIbHBIX MaTEeHTHOM .
VYcTHbIi ompoc
nporeccoB. JJOCTOMHCTBA U JUTEpaType Mo
HEJOCTATKH. TeMe 3aHATHS.
6.2 KoncrpykumonHoe IMouck
odopmiieHue HHPOPMAIIH B Joknaz c
CTaJICIUIaBUIIbHBIX HAY4HOH U N
2 3 0,5 y N npe3eHranueit / TIK-1.1
arperatoB  HENpepbIBHOTO MaTEeHTHOM .
. VYcerHbIi onpoc
JICUCTBUSI. OcCHOBHBIE JHUTEpaType Mo
arperaTsl U y3Jbl. TeMe 3aHATHS.
6.3 IIpocTpaHcTBeHHAS
pa3buBka TUTABKH o IMouck
HECKOJIBKHM nHdopmary B
CTaJIeIUIaBUIbHBIM 1;1; I'){HOI;I " Hoxan ¢
2 3 0,5 y " npe3eHTanueit / TIK-1.1
arperataM  HETPEpHIBHOTO MaTeHTHOM .
. VYcerHbli onpoc
neiictBus. Pacuer umcnma u JHUTEpaType Mo
BBIOOD KOHCTPYKIIHH TeMe 3aHATHS.
PEaKTOPOB.
6.4  JluteliHO-IpOKaTHBIC
[Tonck
KOMIUTEKCHI KaK peann3alius
HHPOPMAIHH B
KOHIIENIINA  COBMEIICHHS o Joxman ¢
- Hay4YHO# 1 .
MIPOLIECCOB  HEMPEPBIBHOM 2 3 0,5 HATCHTHOR npe3eHTanuei / IK-1.1
pasNMBKH C  IpOLECCAMU VYcTHBIHA ompoc
N JHUTEpaType Mo
OeCcKOHEYHOI MIPOKATKH
TeMe 3aHATHS.
CTaJIH.
Hroro no pazaeny 8 12 2
HWroro 3a cemectp 36 54 16,1 3au€T
Wroro no aucuumninHe 36 54 16,1 3a4yer




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. MIHOTJa JeKIIMK IPOXOIAT B BUE MPOOIEMHOM
JIEKIMH C OCBEIIEHUEM PA3IMYHbIX HAyYHBIX IIOJAXO0/I0B K [IOCTAaBICHHOM Ipolieme.

B u3noxeHuWu JNEKIMOHHOTO MaTepuallia U MpU MNPOBEACHUM NPAKTUUECKUX 3aHATUI
IpPENoiaraeTcsl nepexo]] OT PenpoaAyKTUBHBIX METOJOB OOyueHHs] K YaCTUYHO-TIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METOaM, Pa3BUBAIOLINM JIOTHUECKOE, TEOPETUUECKOE MBIIIIIEHUE, YMEHUE
apryMeHTHpOBaTh M OTCTauBaTh COOCTBEHHOE NOHMMaHUe 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 YaCTHUYHO-TIOMCKOBBIM U HCCIIEI0BATEIbCKUM
METOJaM, pa3BHUBas JIOTHYECKOE MBIIUICHUE, YMEHUE AapryMEHTHUPOBaTb M OTCTauBaTh
coOcTBeHHOEe MoHMMaHue Bompoca. C 3TOH LEAbI0 BO3MOXKHO HCIOJIb30BAaHHE Kak
TPaJULIMOHHOM, TaK IPOOIEMHOM 1 HHTEPAKTUBHOI 00pa30BaTENIbHBIX TEXHOIOTHH.

Ha 3ansatusx  memecooOpa3HO — HCIIOJIB30BATh  TEXHOJOTHUIO  KOJIJIEKTUBHOTO
B3aMMOOOYYEHUs, COBMENIas e ¢ TeXHOJoruei npodiaemuoro o0yuenus. [1pu 3Tom HeoOxoauMo
MOBBI-IIATh [T03HABATEIbHYIO aKTUBHOCTb CTY/IEHTOB, OPTaHU3Ysl CAMOCTOSITENIbHYIO paboTy Kak
HCCJIE0BATEIBCKYIO TBOPUYECKYIO ACSITEIBbHOCTD.

CrnenyeT HCIONB30BaTh KOMIUIEKC HWHHOBAIIMOHHBIX METOJOB AKTUBHOTO OO0YyYeHWs,
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 METOJOB OOyYEHHS BO3MOXHAa C HCIOJIb30BaHUEM
CJIEIYIOIINX TPUEMOB:

- pacKpbITHE MpenojaBaTesieM MPUYMH U XapakTepa HeyAady, BCTPEHAIOIIUXCS IMpHU
peleHny npooieM;

- IEMOHCTpALUS Pa3HbIX OJIX0J0B K PEHICHUIO KOHKPETHON MPOOIIEMBL;

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

[Ipn mpoBeneHUM 3aKIIOUUTENBHOIO KOHTPOJS HEOOXOIUMO BBISIBUTH CTENEHb
NpPaBUIBHOCTH, 00beMa, TITyOMHBI 3HAHUH, yMEHUI, HABBIKOB, ITOJYYEHHBIX MIPH U3YYEHUH Kypca
HapsIly C BBISIBJIEHUEM CTEIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAHUH.

K uHTEpakTHBHBIM METO/aM, HCIIOJIB3YEMBIM IpPH HM3y4e€HUM IucuUIuIMHbl «HoBble
TEXHOJOTMYECKHE PEIIeHUs B METAIUIYPIMHM YEepPHBIX METAJJIOB», OTHOCATCS HCIOJIb30BAHUE
npoOJEeMHBIX METO/OB M3JIOKEHHsI MaTepuallia ¢ NPUMEHEHHEM 3BPHUCTUYECKHX IPHEMOB
(cozmanue mnpoOJEMHBIX CUTyallM W JAp.), a TaKKe CO3JAaHHE OHIIEKTPOHHBIX IPOTYKTOB
(mpe3eHTanuil).



6 YueOHO-MeTOANYEeCKOe 00eclieueHHe CaMOCTOSITEIbHOI padoThI 00y4Yalouuxcst
[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 MPOU3BOICTBA : 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
aJIeKTpoHHO-OMOmMoTeunas cucrema. — URL: https://e.lanbook.com/book/173100  (mara
obpaenus: 09.05.2023). — Pexxum goctyma: uist aBTOPU3. [OJIb30BATEICH.

2. buxkano, A. M. TexHo0rHH OPUKETUPOBAHUS B YEPHON METALTYpPIUu . MOHOTpadus
| A. M. Buxanos, C. A. 3araiinos. - Mocksa ; Bonorna : Uadpa-Unxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0436-5. - Teker : 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1168614  (mata o6pamenus: 09.05.2023). — Pexum
JIOCTVIIA: IO TIOJIIHCKE.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

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

2. Cumonsr, JIM. OneHka ¥ TyTH JOCTHXKEHHS OKOJOTUYECKH YUCTOTO
METaJUTypriHYecKoro mpou3BozcTea : yueonoe nocobue / JLM. CumonsH, K.JI. Koceipes, A.U.
KouetoB. — Mocksa : MUCHUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. — TekcrT :
snektponnslii  // JlaHp : JIEKTPOHHO-OuOmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/117048

3. Kapmanosckas, H. B. Dkxojnorus MeTaqayprayeckoro MNpOM3BOJCTBA . 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-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/173792  (mata
obpamienus: 09.05.2023). — Pexxum qocTymna: Ajist aBTOPU3. TOJIb30BaTENEH.

B) MeToan4yeckue ykazaHusi:

YTunuzamusi OTXO0JI0B METAJUTyprHYecKOro MPOM3BOJCTBA 4YepHbIX MeTamios/ H.B.
[Tanumes, B.A. burees, M.B. IloranoBa. - Marautoropck: M31-B0 MarouToropck roc. TexXH.
ya-ta um. I'.1. Hocosa, 2018. 69c.

r) [IporpammHoe obecneuenue u UHTepHer-pecypcebi:

IIporpammuoe o0ecnneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
MS Office 2007 |y 135 1 17.09.2007 GeccpoaHo
Professional

7Zip cB00OIHO pacupocTpansgeMmoe 110 0eccpoyHO

FAR Manager cB00OIHO pacaopocTpansgeMoe 10 0eccpoyHO
LibreOffice c¢B000HO pacrnpocTpansemoe [10 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(QOPMAIHOHHBIE CIPABOYHBIE CHCTEMBbI
| HazBanme xypca | CchplIKa
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https://e.lanbook.com/book/117048
https://e.lanbook.com/book/173792

MexnyHapoaHas 6a3a OJTHOTEKCTOBBIX
KypHai0B Springer Journals
DNEKTPOHHBIE PECYpPChl  OMOJIMOTEKH
MI'TY um. I''1. HocoBa

http://link.springer.com/

https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHOC rOCYIapCTBEHHOE
O0/DKETHOE yupexnenne|URL: http://www1.fips.ru/
«DeneparILHbII HHCTUTYT

Wudopmannonnas cuctema - Eaunoe
OKHO _JIOCTYIa K _HMH(MOPMAIIMOHHBIM
ITouckoras cucrema Axangemuss Google
(Google Scholar)

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

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

Harmwmonanbuasa
UH(POPMAIIMOHHO-aHATUTUYCCKAsI URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccuWCKUM  MHIEKC

9J’IeKTpOHHa$I 68.38. MEPUOAUICCKUX
m3mannit  East  View Information
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MatepuraiabHO-TEXHUUYECKOE 00eCrIeYeHNE IUCHUIUIMHBI BKIFOYAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHWYECKHMH CPEJCTBAMU OOYUYCHHS, CIY)KalIUMH JUIS MPEICTABICHHUS Yy4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJICTBA XPAaHEHMs, NepeAayd U
npecTaBiIeHUs y91eOHOH HH(pOpMAIIHH;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ay JUTOpHS TS TIPOBEICHHSI TPAKTUIECKUX 3aHATHIA OCHAIIICHA:

TEXHUYECKMMHU CPEJCTBAMU OOYUYEHMs, CIY)KalIUMH JUI IMPEICTaBICHHUsS y4eOHOH -
TEXHUUYECKUMHU CPEICTBAMU 00YUEeHMsI, CIY>KAIIMMHU JUJIsl IPEACTaBlIeHNs yueOHoM nHpopMau
OONBIIONH ayAUTOPUH: MYJIbTUMEIUMHBIMU CpPEACTBA XpaHEHMs, Mepelaud M MpeCcTaBIeHUs
yueOHOI nHpopMauy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus JJIsl TPYIIOBBIX U HHIVBHUIYaJTbHBIX KOHCYJIBTAIIMH, TEKYIIETo
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

5. Tlomemienne niast XpaHeHHS M HPOPHUIAKTHUECKOTO OOCIYKMBAaHHUS y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIIBIO: CTEITaKaMHU JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000pyA0BaHuUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKYMEHTAIMY U MaTEepUaoB.

I[MTPUJIOKEHMUE 1
6 YueOHO-MeTOANYeCKOE 00ecTieYeHHe CAMOCTOATEIbLHOH padoThl 00y4aromuxcst

Bomnpocel g caMONpOBEpKM MPEACTaBICHbI B BUIE IPAKTUKO-OPUEHTUPOBAHHBIX
3aJaHuM U1 OLICHKH MCIIOJIb30BaHMs MPOM3BOACTBEHHBIX U TEXHOJIOTMYECKHUX AAHHBIX. Takke
BOMPOCHl Ui CaMOIPOBEPKH IMPEJICTABICHBl TEOPETHUYECKUMHU BOIIPOCAMHU, TpeOyromue
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Pa3BEPHYTOT0 YCTHOI'O OTBETA, O3BOJIAIOIINE IPOBEPUTH YPOBEHBb YCBOCHHUSI 3HAHUN U OCBOEHUS
00muMX 1 TpoeCCUOHATBHBIX KOMIIETEHINH M0 TUCIUTUINHE.
ITo nucunmimnae «HoBbIE TEXHOJOTHUUECKUE PELICHUSI B METAIUTYPIrUH YEPHBIX METAJIIIOBY
IIPEelyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAs! CAMOCTOATEIbHAs paboTa 00yydarouxcsl.
AyauTopHas caMoCTOsITeNIbHAs paboTa CTyA€HTOB IIPEIOJaraeT peleHue KOHTPOJIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHSIX U BHIIOJIHEHUE Ja00paTOPHBIX padoT.

Bomnpocel ayie  caMOnpOBEepKM MpEACTaBICHbl B BHUAE IPAKTHKO-OPUEHTUPOBAHHBIX
3a/laHuil JJI OLIEHKU MCIOJIb30BaHUS IIPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX NaHHBIX. Taxxke
BONPOCHl JJII CaMOIIPOBEPKU MPEJICTABICHBl TEOPETUYECKUMHU BOIPOCAMHU, TPEOYIOIIUMU
pa3BEPHYTOr0 YCTHOTO OTBETA, KOTOPBIE IO3BOJISAIOT IIPOBEPUTH YPOBEHb YCBOEHUS 3HAHUM U
OCBOEHUS 001X U TPO(HECCHOHATBHBIX KOMIIETEHIUH IO JUCIMUILTHHE.

IIpumepHBbIe BONPOCHI 1JI1 YCTHOI'O ONPOCA MO U3yYaeMbIM TeMaM

Knaccugukaiusi BHeTOMEHHBIX ITPOIECCOB MOTYUYECHUS jKene3a

[TpuunHBI pa3BUTHS METAILTYPIUH Kelle3a

TepMoarHaMUKa BOCCTAHOBIICHHS OKCHIIOB JKelie3a Ta3000pa3HBIMH BOCCTAaHOBHUTEIISIMU

TepMoanHaMuKa BOCCTAHOBIICHUSI OKCHJIOB jKelie3a ra3000pa3HbIMU BOCCTAHOBUTESIMU

TepMoarHaMyKa BOCCTAHOBJICHHUS OKCHJIOB JKelle3a B pacIlyiaBe

[ToaroroBka »xene30pyJHBIX MAaTEPUAIOB B IIpOIEccaxX MPsIMOTO0 BOCCTAHOBIICHUS JKele3a

[Mony4deHue ry04aToro sxene3a B MaxTHBIX revax — mpouecc Midrex

[MonydueHue ry0UaToro skene3a B maxTHeIX nedax — nporueccel Hyl 1 u Hyl ZR

[Mony4ueHue ry04aToro sxene3a B MaxXTHBIX revax — mpoiecc Purofer

0. Tlomyuenue ryGuaToro xenesa B IAXTHBIX Meyax — nporecc Ghaem

11. Tlomyuenue ryOuaToro »*eiesa B IAXTHHIX Nevax — mpouecc BL

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

13. TlomyueHue ry0uaToro xejues3a B peTopTax NepruoIUIecKOro IeHCTBUS

14. TlonyueHue ry04aToro xejuesa B peakTope ¢ KUISIIUM clioeM — nporecc Fior

15. Tlonyuenue ry0uaToro xkeiesza B peakTope ¢ Kursimum cioem — rporecc FINMET

16. [lomyueHue ryOouaToro kesues3a BO BpaIlaloIUXCcs TPyOUaThIX meyax

17. Tlonmyuenue ryOuaToro »*eiesa B re4ax ¢ BpalaloLuMcs MoJoM — rnporiecc Inmetco

18. Tlomyuenwue ry6uaToro xenesa B reyax ¢ BpamaronumMes mogaom — mpoiecc DRylron

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

20. TlonydeHue ry0UaTOro kene3a B rmevax ¢ Bpamaronmmes mogom — mpoiecc 1Tmk3

21. Meramm3anys JKEINe30pyIHOTO CHIPbS TBEPABIM BOCCTAHOBHTEIEM IIyTEM OOXKHUTa
PYZOYTOJIBHBIX OKATHIIIEH

22. OpHocTanuiiHbIe CIIOCOOBI TTOTYYEHUS SKUIIKOTO MeTasia o cxXeMe
«BOCCTaHOBJICHHE-TUIABIICHUE)

BoOoo~NoOR~WNE

23. JIByxcTamuitHble CHIO0COOBI MOJTy4YeHUS KHUJKOTO MeTaa 1o cxeme
«BOCCTaHOBIIEHUE-TINIaBIIeHUEY - mporiecc Corex

24. ]IByxcTamuitHble CHIO0COOBI MOy YEHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBJICHHE-TUTaBIIeHHE» - Tiporiecc Dios

25. JIByxcTamuitHble CHI0COOBI MOy YEHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBJICHHUE-TUIaBIIeHHE) - Tiporiecc Hismelt

26. JIByxcramuitHble CHIO0COOBI MOJTy4YeHUS KHUJKOTO MeTaa 1o cxeme
«BOCCTaHOBJIEHUE-TUIaBNeHuey - mporecc CCF

27. JIByxcTaauiiHbIe CIIOCOOBI MOy YEHUS SKUIIKOTO MeTrasria 1o cXeMme
«BOCCTAaHOBJICHHE-TUTaBIICHHE» - Tiporiecc SR Smelter

28. JIByxcTaauiiHbIC CIIOCOOBI MOy YEHUS SKUIIKOTO MeTrasria 1o cXeMme
«BOccTaHoBieHne-Tu1aBneHne» - npouecc IRON DYNAMICS

29. JIByxcTaauiiHbIC CIIOCOOBI MOy YEHUS SKUIIKOTO MeTrajuia 1o cxeMme
«BOCCTaHOBJICHUE-TUIaBNeHueY - mporiecc FASTMELT

30. JIByxcramuiiHbie CIIOCOOBI MOy YEHUS SKUIIKOTO MeTrasria 1o cXeMme

«BOCCTaHOBIIEHUE-TIaBNeHue» - mporiecc REDSMELT



31. TIIpouecc Poment
32. Ilna3MeHHBIE MPOLECCHI MOIYYEHUS KUAKOTO MeTajia



IMTPUJIOXEHUE 2

OueHovHbIe cpeaCcTBA J1JIsl MPOBeIeHHUsI MPOMEKYTOUHOMH aTTecTAMU

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

Kon

I/IHI[I/IKaTOp JOCTHXKCHHA KOMIICTCHIIMHN
HHAWKaTOopa

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.

Knaccudukaius BHEJOMEHHBIX IPOLIECCOB MOTyUEHHs JKele3a

[IpuurHbI pa3BUTHS METAJUTyprUH JKee3a

TepMoauHaMyKa BOCCTAaHOBIICHHS OKCHJIOB XeJle3a ra3000pa3HbIMU BOCCTaHOBUTEISIMU
TepmoauHaMuKa BOCCTAHOBIICHHUS OKCHJIOB KeJie3a ra3000pa3HbIMUA BOCCTAaHOBHUTEISIMU
TepmoarHaMuKa BOCCTAHOBIIEHUS OKCHJIOB JKEJI€3a B PaCILIaBe

[TonroToBka »ee30pyiHbIX MaTeprajioB B IPOLECCaX MPSMOT0 BOCCTAaHOBIICHUS KeJe3a
[Tomyuyenue ryOuaroro xemne3a B IAXTHBIX Meyax — rnpouecc Midrex

[Tomyuenue ryduaroro xene3a B maxTHbIX neyax — npoueccs! Hyl I u Hyl ZR
ITonmyuyenue ryOuaroro »xenesa B IAXTHBIX Medax — npouecc Purofer

[Tommyuenue ryduaroro *xene3a B IIaXTHBIX neyax — npouecc Ghaem

ITonmyuyenue ryOuaroro »xenesa B IAXTHBIX Medax — npouecc BL

[Tomyuenue rybuaroro »xene3a B maxTHbiX neyax — npomecc KINGLOR METOR
[Tonmyuyenue ryOuaroro xesne3a B peTopTax NepuoJuuecKoro 1eHCTBUS

[Tomydenue rybuaroro xeinesa B peakTope ¢ KUISIIKUM ciioeM — npouecc Fior
[Tomyuyenue ryOuaroro xesne3a B peakTope ¢ Kunsmum ciaoeM — nporecc FINMET
[Tomyuenue rybuaToro »xee3a BO BpAIIAOIINXCS TPYOUaThIX mevyax

[Tonmyuyenue ryOuaToro »xenesa B Ie4ax ¢ BpalarouMcs MOI0M — npoltecc Inmetco
[Tomydenue rybuaroro *xesnesa B [e4ax ¢ BpallaroumMes mojoM — npoimecc DRylron
Ionmyuyenue ryOuaroro »xemnesa B edyax ¢ Bpamatomumcs nogom — npouecc FASTMET
[Tomyuenue rybuaToro »xese3a B mevax ¢ Bpamjaronmmcs moaom — nporecc [Tmk3
Mertamm3anust KelIe30pyJHOrO ChIpbs TBEPABIM BOCCTAHOBUTENEM IyTeM OOXHra
PYIOYTOJBHBIX OKATBIIIEH




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.
64.

OpHocraauitHbie CHoCO0bI MOJTyYeHUS KHUJKOTO
«BOCCTaHOBJICHUC-TUIABIICHUE)

JIByxcTaauiinbie CIOCOOBI HOJyYeHUs KHUJKOTO
«BOCCTaHOBJICHUE-TUIaBIICHUE) - mporiecc Corex
JIByxcranuiiHbie CIOCOOBI MONy4YeHUs KHUIKOTO
«BOCCTaHOBJICHHE-TUTIABIICHUEY - poriecc Dios
JIByxcranuiiHbie CIOCOOBI MONy4YeHUS KHUIKOTO
«BOCCTaHOBJICHUE-TUIaBIIeHUEY - mporiecc Hismelt
JIByxcraguiinbie CIOCOOBI MONy4YeHUs KHUIKOTO
«BOCCTaHOBJICHHE-TIaBNIeHHue» - nporecc CCF
JIByxcranuiinbie CIOCOOBI MONyYeHUs KHUIKOTO
«BOCCTaHOBJICHHUE-TIIaBIICHHE» - Tiporiecc SR Smelter
JIByxcranuiinbie CIOCOOBI MONy4YeHUs KHUIKOTO
«BOCCTaHOBJICHHE-TIaBIeHue» - porecc [IRON DYNAMICS
JIByxcTanuiiHbie CIOCOOBI MONyYeHUs KHUIKOTO
«BOCCTaHOBJICHHE-TUIaBNIeHue» - nporiecc FASTMELT
JIByxcTanuiiHbie CIOCOOBI MONyYeHUs KHUJIKOTO
«BOCCTaHOBJICHHE-TUIaBNeHue» - nporiecc REDSMELT
[Ipouecc Poment

[Tna3MeHHBIe TPOIECCHI MTOTYYICHUS KHUJIKOTO METaslia
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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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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
aJbTEPHATUBHBIC BAapUAHTHI IMPOBEICHUS JAHHOTO MPOLECCAa C HEKOTOPHIMU HM3MEHEHUSIMH
Habopa UCIOoNIb3yeMOoro 000pyI0BaHUs, OMIMCATh UX JOCTOMHCTBA U HEJOCTATKH.

Mpwp.
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] pyaa
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHas arTecTanus 1o AucuuiuinHe « HoBbIe TEXHOJOTHYECKUE PEIICHHS B
METAJLTYPTHH YEPHBIX METAJIJIOB) BKIIFOUAET TEOPETUUYECKUE BOMPOCHI, IIO3BOJISIONINE OIICHUTH
YPOBCHb YCBOCHUA O6y‘IaIOH_H/IMI/IC$I 3HaHHI7[, U MPAKTUYCCKUC 3aJIlaHUs, BBIABJIAIOIMNUEC CTCIICHD
c(OPMHUPOBAHHOCTH YMEHHI U BIIaJICHHUMN, TPOBOAUTCS B popme 3adera (7 ceMecTp).

3ayer Mo JAaHHOM JUCHMIUIMHE TPOBOIAUTCS B YCTHOM (pOpME IO BOIPOCAM M3 CIIMCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToxa3zatenu u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OLEHKY «3a4TeHO0» CTYJIEHT I0JIy4aeT, €CIIM MOXKET M0Ka3aTh 3HaHUs HAa YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHs HH(OPMAILIUY, MHTEIJIEKTYaIbHbIE HABBIKU PELIEHUs IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEIJIOKEHHON CUTYyalUH.

— OLCHKY «HE€ 3a4YTCEHO0» CTYACHT II0JIYy4a€T, €CJIM HE MOXKET IIOKa3aTb 3HAHU Ha YPOBHE
BOCITPOMU3BCACHUA U 00BSACHCHHS I/IH(l)OpMaIII/II/I, HC MOXCT MMOKAa3aTh MHTCJUICKTYaJIbHbIC HABBIKU
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGILJIO)KGHHOfI CUTyalluun



