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JIMCT akTyaau3anuu padodeil nporpaMmmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3acefaHuu Kadeapbl MeTaulypriui 1 XMMUYECKUX TEXHOJIOTUI

[Tporokoi ot 200 . N
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4e0OHOM TOo/Ty Ha 3aceannu Kadenpsl MeTaTypriui 1 XUMHYECKUX TEXHOJIOTHI

IIporokon ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TroJly Ha 3aceaHuy Kapeapbl MeTaurypruu 1 XUMUYIECKIX TEXHOJIOTHIA

[Tporokoi ot 200 1. N
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u oqoOpena st peanuszanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acedaHuy Kadeapsl MeTaurypruu 1 XUMUYIECKIX TEXHOJIOTHIA

[Iporokon ot 20 r. No
3aB. kadeapoii A.C. XapyeHko

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu kadeapbl MeTauyprui 1 XUMHUECKUX TEXHOJIOTHIA

[Tporokoi ot 200 . Ne
3aB. kadenpoii A.C. XapueHko




1 Ilesin ocBOEHM S IMCUMILTHHBI (MOAYJI51)

[lens mpenogaBaHus IUCUUIUIMHBI “HOBBIE TEXHOIOIMUECKHUE PELIEHUS B METAJLTypIUH
YEepHBIX METAJUIOB” — JaTh OOy4yaroIIMMCS 3HaHMS: O BOJOPOAHBIX Ipolieccax MPOU3BOJACTBA
Kene3a, MO3BOJSIONMIMX YCTPaHUTh "YINIEPOAHBIM cied" M YIy4IIuTh TakuM oOpa3om
9KOJIOTUYECKHE II0KA3aTeIu METaUIypruyeckoro MpeanpuaTus; Ipoleccax, CHUKAOIUX
ce0eCTOMMOCTh M MOBBIINAIONIMX KAa4eCTBO METalla 3a CYET 3aMEHbl KOKca HeAe()UIIUTHBIMU
YIJISIMU; HETIPEPBIBHBIX CTAJICIUIaBUIIbHBIX IIPOLIECCAX U arperarax.

2 MecTo AUCHMIIMHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucnumimHa HoBble TEXHOJIIOIMUYECKHE PELIEHUS B METAUIYPTMHM YEPHBIX METaJIOB
BXOJMT B 4acTh y4eOHOro IJIaHa (pOpMUPYEMYIO yYaCTHHKaMH 0Opa30BaTENbHBIX OTHOILEHUM
00pa30BaTeIbHOI TPOrPaMMBI.

JUis  u3ydyeHus  JUCHMIUIMHBI  HEOOXOAuMBl  3HAHHMA  (YMEHUs,  BJIAJCHMS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHS JUCUUIUINH/ TPAKTHK:

Pa3nuBka u KpucTamM3anus cTaiu

KosmeBast 06padoTka crayiu

JIuteliHOE MPOU3BOJICTBO

MeTtob1 MCClIeA0BaHNS MAaTEPUAIIOB U IIPOLIECCOB

Hayuno-uccnenoparenbckas paboTa

OCHOBBI AITOPUTMH3ALMHU U CO3JJaHKE HUPPOBBIX MOJIENEH

[InannpoBaHue 3KCIEPUMEHTA

Teopus 1 TeXHOIOrUSA JOMEHHOTO IIpoLecca

AHanus yncioBoi HHPopMaIUU

BeinnaBka cranu u peppociiiaBoB B 3J€KTporeyax

CoBpeMeHHbIE TEXHOJIOIMH pecypcocOepeeHts B YUepHON MeTaJUTypriu

CoBpeMeHHbIN MH)XKUHUPHUHT METAJLTyprH4€CKOro IPOU3BOICTBA

VYyeOHast - Hay4HO-HCCIIEZIOBaTeNbCKass paboTa (MoyuyeHHe MEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENbCKON paboThI)

dusnueckas XUMHUs MUPOMETAIUTYPrUUYE€CKHUX IPOLIECCOB

Mertannypruyeckas TeJI0TEXHUKA

Tennogpuzuka

duznyeckas XuMus

OCHOBBI METAJITYPrUYECKOI0 IPOU3BOICTBA

dusnka

3HaHus (YMEHUs, BIAJCHUS), TOJIyYeHHbIE NPU U3YYEHUU AAHHOW JUCLUIUIMHBI OyIyT
HEOOXOIUMBI ISl U3YUYEHUS AUCIUIIIINH/TPAKTHK:

[IponBukeHHE HAYYHOUN IPOLYKLIUU

ITonroroBka Kk cade U craya rocy1apcTBEHHOIO dK3aMeHa

3 Komnerenuuu odyuaromerocsi, Gopmupyemblie B pe3yJibTaTe 0CBOCHHA

AMCUMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3yibTaThbl 00y4YeHHUs

B pesynbrare ocBoeHUsT AUCUUIUIMHBI (MOayIisi) «HoBBIE TEXHOIOIHMYECKHE PELICHHS B
METAUIypIrMM  YEPHBIX METAUIOB»  OOydJarolluics JOKeH o0najark — CIeAyHOIIUMHU
KOMIIETCHIMSIMU:

Konx mnaukaropa Nuaukarop JOCTUKEHNUS] KOMIIETEHIIMT

[1K-1 Crioco6eH BBIMOIHATH TEXHOJOTHUYECKHE OMEpaIidu 10 TMOJTYYCHHI0 METaUTyprHUeCKOu
NPOAYKINH, €€ NaJibHelel 0opaboTke

[K-1.1 OcymecTBiser TEXHOJIOTMYECKHUE ornepanun o [IOJIYYEHUIO
METAJUTYPrHUECKON MPOIYKIINH, €€ NanbHelel 00padoTke




4. CTpykTypa, 00bEM M cofepkaHue TUCIUIIIHHBI (MOLYJ151)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTaBisieT 3 3a4eTHhIX enuHull 108 akam. yacoB, B TOM

YHUCIIe:

— KOHTaKTHas padora — 15 akax. yacos:

— ayauTopHas — 14 akaj. 4acos;

— BHeayIuTopHas — 1 akaji. 4acos;

— camocrosTenpHas padora — 89,1 akan. yacos;

— B opMe npakTudeckoi moarotroBku — 0 aka. vac;

— MOJTrOTOBKa K 3a4€Ty — 3,9 akaj. yac
dopma arTecTauuu - 3a4eT

AynuropHas g e
KOHTaKTHasl paboTa E 3 ®dopma TeKyIero
=
B aKaJl. yacax 3 Bu KOHTPOJIS
Pazzen/ Tema 2 (B axaz. acax) £ B A . P Kon
> & ©| caMOCTOATENbHOMU |  ycIeBaeMOCTH U
JUCLIUTUTUHBI N £ = . | KoMIleTeHIIU
o & paboThI IIPOMEKYTOYHOM
na6. | npakr. | £ 8
Tlex. : 128 aTTecTaluu
3aH. 3aH. | O &
1. Knaccudukarus HOBBIX
IPOLECCOB YIJIEpOJHOM U
0e3yriepogHol YepHOU
METaJUTypPTUU
1.1 Heob6xoaumMocTh B
HOBBIX  TEXHOJIOTHYECKHX
SIICHUSIX JUTSt Toncx
p uHpopmaruu B
METaJLTYPTUUECKHX N
. Hay4HOH M .
MPEeNNpPUITUN B YCIOBUSIX 4 2 . YeTHBIi onpoc TK-1.1
MaTeHTHOM
BO3MOYKHOTO BBEJICHUS
W " JauTEepaType mo
yIJIepOJHOrO Hajora" u
TeMe 3aHsTHSI.
Hapacramoniero  aepunura
KOKCYIOIIMXCS yTIIeH. 5
1.2 Knaccudukanusi HOBBIX
MPOLIECCOB TOTyYEeHUS Iounck
YEepHBIX METaJUIOB B HHpOpMAIUU B
3aBHCHMOCTH ~ OT  THIIA HayYHOH M N
2 2 i N VYcTHbIi onpoc TIK-1.1
BoccTaHOBUTENS. OCHOBHBIE NaTeHTHOM
HepenleHHble NpOOJIeMbl B JHUTEpaType 1Mo
npeIaraeMbIx TeMe 3aHATHS.
COBPEMEHHBIX CXeMaX.
HWroro no pazneny 6 4
2. BoccraHOBICHHE JKeie3a H3
pYZXHOTO CBIpbS KpYIHOU
(pakuMu  BOCCTAHOBUTEIHHBIMU
ra30BbIMH CMECSIMH




2.1 TIpoueccel Midrex, Hyl
i u Hyl ZR:
TEXHOJIOTHYECKUE  CXEMBI,
ONIMM 10 CBIPBI0 U IO
BOCCTaHOBUTENBHBIM Ta3aM,

arperarsl, TeKyIee ITouck
COCTOSIHUE W TIEPCIECKTHBBI, uHbopmarmu B Jloknaz ¢
MMPEUMYIIEeCTBA " HayIHOH U N
penmy 5 i . npe3eHTanue / IK-1.1
HenoctaTku. JlabopaTtopHas [ATEHTHOMI .
YcTHBII onpoc
pabota -  BOJOPOAHOE JUTEpaType Mo
BOCCTAHOBJIEHHE OKATHIIIEH TEeME 3aHATHSL.
oI CTaTHIECKOM
HAarpy3Koil Ha yCTaHOBKE
LECO wu ompeneneHue ux
MPOYHOCTH rocie
BOCCTAHOBJIEHHS
2.2 Tlpomeccer  Purofer,
Arex: TEXHOJIOTHYECKUE TTouck
CXEMBI, OIIUHU MO CHIPHIO U HHpOpMAIIMHU B Jokraz ¢
o BOCCTaHOBUTEJILHEIM Hay4HO# U N
5 o npe3eHTanuei / IK-1.1
ras3am, arperatbl, TEKyIIee MMaTEHTHON .
YceTHbIi onpoc
COCTOSIHHE M TIEPCIIEKTHBBI, JUTEpAType MO
MPEeUMyIIeCTBa i TeMe 3aHSITHSL.
HEIOCTATKH.
HWroro no pasaeny 10
3. BoccraHoBneHue Jxene3a U3
pyIHOM MeJIOYHN
BOCCTAHOBUTEIILHBIMH Ia30BbIMH
CMECSIMH B KHUIIAIIEM CJIO€
3.1 Iporecce Fior, Finmet,
Cincored: TEXHOJIOIHYECKUE Tlouck
CXEMBI, OMIMH MO CHIPBIO U uHbopmaIuu B Jlokraz c
o BOCCTaHOBUTEIILHBIM HAy4YHOH 1 N
4 N npe3eHTanuei / IIK-1.1
rasaM, arperarbl, TEKyllee MaTCHTHOMN .
VYcTHbI onpoc
COCTOSIHUE M TICPCIICKTUBBI, JUTEPATYypPE MO
HpCI/lMyHLCCTBa n TEMC 3aHATUA.
HEIOCTATKH.
3.2 TIpomeccer Spirex, lron
Carbide: TexHoMOrHUECKHE Tlouck
CXEMBI, OMIHUHU MO CHIPHIO U uHbopmaImu B Jloknaz c
o BOCCTaHOBUTEJIbHBIM Hay4YHOU U Ny
4 i N npeseHranuen / MK-1.1
rasam, arperatbl, TEKYyIIee [ATEHTHOMN .
VYcTHbI onpoc
COCTOSIHUE M TEPCIIEKTHBBI, JUTEPATYypPE MO
MPEeuMyIIecTBa H TEME 3aHATHSL.
HEIOCTATKH.
HWroro no pasaeny 8
4.  BoccraHOBIIEHHE  JKejie3a
HeAeUIUTHBIMU ~ YIISIMH =~ U
TEXHOT'€HHBIMH
YIIIepPOCOACPIKAIIUMH
MaTepHagaMu
41 Teepaodasznoe
BOCCTaHOBJICHHE YIJIeM B
TpyOUaThIX reyax.
IIpoueccer OSl, TDR, Homck
DRC,Ghaem, SL/RN,  S—
Jindal, Siil, Codir: o pHOﬁ . Jlokaz ¢
TEXHOJIOTHYECKHE  CXEMBEI, 4 e N npe3eHTanuei / IIK-1.1
IIATCHTHOU

OINLUH TI0 CBIPBIO U MO BHIY
BOCCTaHOBHUTEJNA, arperarsl,
TEKyIle€  COCTOSIHHE U
MEPCIIEKTHBHI,
MIPEUMYILECTBA "
HEIOCTATKH.

JUTEpaType Mo
TEeMe 3aHSITHUS.

YcTHBIi onpoc




4.2 Teepnodasznoe
BOCCTaHOBJIGHHE YIJIeM B
eyax C  BpalIaloMUMCs
nogom. IIponeccsr Comet,

ITouck
Fastmet, Inmetco, Dry lron,
. S UHpOpMAIUU B
Iron Dinamics: N Joxkman ¢
HAYYHOH U .
TEXHOJIOTMUYECKUE  CXEMBI, 3,7 . npe3eHTanue / [K-1.1
MIaTeHTHOH .
OIIIMHU MO CHIPBIO U 10 BUAY YcTHBIN onpoc
JUTEpAType MO
BOCCTAHOBHTEJIS, arperaThl,
TeMe 3aHATHUI.
TEKyIlee  COCTOSHHE U
MEPCIEKTUBEI,
penMyIIecTBa u
HEJIOCTaTKH.
4.3 Tsepnodasnoe
BOCCTAHOBJICHHE YIJIEM B
peaxTope ¢ KUIALIIUM CJIOeM
(mpouecc Circofer) u B
MHOT'OIIOZIOBOM
Bpalao ﬂeﬁca nequ Toncxk
PAAtoLL . i uHpopmaruu B
(mporecc Primus): N Joxmaz ¢
Hay4HOH 1 .
TEXHOJIOTHYECKHE  CXEMBbI 5 N npe3eHTanuei / I[K-1.1
HaTeHTHOU .
IPOLIECCOB,  ONMIUH O YcTHbli onpoc
JHTEpaType 1Mo
CBIPPI0O W MO  BHIY
TeMe 3aHATHUSI.
BOCCTAHOBHTEIIS, arperaTsl,
TEKyllee  COCTOSHHE U
TIEPCTIEKTHBEI,
MpeuMyIIecTBa u
HEJIOCTaTKH.
4.4 Kunxodasznoe
BOCCTaHOBJICHHE c
UCIIOJIb30BaHUEM
IUIaBWJIBHOTO ~ TeHepaTtopa. Iouck
TIpomueccer Corex u Finex: UH(OpMAIUU B Jokraz ¢
TEXHOJIOTHYECKUE  CXEMBI Hay4HOH M .
> 5 v N npe3eHTanuei / IIK-1.1
OIIIMHU IO CBIPBIO U IO BUAY IMIaTCHTHOU o
VYceTHblii onpoc
BOCCTaHOBHTEIIS, arperaTsl, JHTEpaType 1Mo
TEKylllee  COCTOSHHE U TeMe 3aHATHS.
TIEPCTIEKTHBEI,
MIPEUMYILECTBA "
HEJIOCTaTKH.
4.5 BoccraHoBneHHE yTiieM
B JKUJKOM BaHHe. [Iponeccsl
DIOS, Romelt (ITXB), TMouck
Hismelt: Ttexnomoruueckue HHpOpMAIIMHU B Jloknaz c
CXEMBI, OIIMH IO CHIPBIO H HaY4HOH U .
- Onlt P 5 Y o npe3eHTanuei / K-1.1
MO0 BUAY BOCCTaHOBHTEIS, MIaTEHTHON .
VYcTHbI onpoc
arperarel, TeKyIIee JUTEpAType MO
COCTOSIHUE ¥ TIEPCIICKTUBBI, TeMe 3aHSTHsI.
NpeNMYIIIeCTBa u
HEJIOCTATKH.
4.6 BoccTaHOBJIEHHE YTIIeM
B JKuaKoH BaHHe. [Iporeccrr
Auslron, Tecnored, AISI Horick
Direct, Ironmaking, CCF:
HHpOpMAIMU B
TEXHOJIOTHYECKHE  CXEMBI, N Joxman ¢
Hay4YHOU U o
OTILIMH IO CBHIPBIO U 11O BUIY 5 . npe3eHTanuei / MK-1.1
MIaTEHTHON

BOCCTaHOBHUTEJIS, arperarsl,
TEKyllee  COCTOSHHE U
MEPCIECKTUBHI,
MpenMyIIecTBa u
HEJIOCTaTKH.

JIUTEPATYpE 110
TEME 3aHATHSL.

YcTHBIi onpoc




4.7 CtpyitHO-9MHCCHOHHBIC
MPOLECCHl  BOCCTAHOBIICHHUS
xkenesa yriaem (MPCUL,

ITouck
BUCPA, COP):
UHpOpMAIUHU B
TEXHOJIOTHYECKHE  CXEMBI, N Joxman ¢
HAY4HOH U .
OIILMH TI0 CHIPBIO H TI0 BUIY 5 LATCHTHOR npe3eHTanuei / [K-1.1
BOCCTAaHOBUTEJISI, arperarsl, VYcTHbI onpoc
JUTEpAType Mo
TEKyIllee  COCTOSHHE H
TeMe 3aHSATHUSI.
MEPCIEKTUBEI,
MperMyIIecTBa u
HEJIOCTaTKH.
HUroro no pazaeny 32,7
5. IMpoune IPOLIECCHI
OECKOKCOBOM METaITypruu
5.1 TIpoueccu open u
Krupp-Renn:
PP ITouck
TEXHOJIOTHYECKHE  CXEMBI,
uHpopmaruu B
OIIIMHU TIO CHIPBIO H IO BUAY HavHOM 1 Joxkmnan ¢
BOCCTAHOBUTEJIS, arperarsl, 5 i . npe3eHTanuei / IIK-1.1
MIaTEeHTHON .
TEKyIlee  COCTOSHHE W VYcTHBIHA ompoc
JauTeparype 1o
MEPCIEKTUBEI,
TeMe 3aHSATHUsI.
MpeNMYIIeCTBa u
HEJJOCTATKH.
5.2 [Ipouecc
Okeropn-Bamnak u crnocod
ITouck
Bymme: TEXHOJIOTHYECKHE
uHpopmaruu B
CXEMBI, OIILMHU MO CHIPBIO U N Joxkmnan ¢
Hay4HOH 1 .
[0 BHJY BOCCTAHOBUTEIL, 5 N Ipe3eHTanuei / IK-1.1
MIaTEeHTHON .
arperarel, TeKyIee VYcTHBIHA onpoc
JauTeparype 1o
COCTOSIHUE M TEPCIIECKTUBHI,
TeMe 3aHATHUSI.
MpeNMYIIeCTBa u
HEJOCTATKH.
5.3 Tlporecc B KHUMsAIEM
n1akoBoM cioe Kapacaxu:
ITonck
TEXHOJIOTHYECKUE  CXEMBI,
uHpopmaruu B
OIILIMH TI0 CBHIPBIO U MO BHIY HayaHOi 1 Jokman ¢
BOCCTAaHOBUTEIIS, arperarsl, 5 . npe3eHTanuei / IIK-1.1
MIaTEHTHON .
TeKylllee  COCTOSHHME U VYcTHBIA onpoc
JauTEepaType mo
TIEPCTICKTHBEI,
TeMe 3aHSTHsI.
MPEeUMyIIeCTBa u
HEJOCTATKHU.
5.4 TIpouecc COIN:
TEXHOJIOTHYECKHE  CXEMBI, Iounck
OILIMH TIO CHIPHIO U TIO BUIY HHpOpMAIUU B Jloknaz ¢
BOCCTAQHOBUTEJISI, arperarsl Hay4HOH M .
> arp > 5 v N npe3eHTanuei / IIK-1.1
TEKyIlee  COCTOSHHE  H MaTeHTHOM .
VYceTHbli onpoc
MEPCIEKTUBHI, JHUTEpaType 1Mo
NpeNMYIIIeCTBa u TeMe 3aHSTHUS.
HEJOCTATKH.
HWroro o pasaeny 20
6. HenpepriBabie
CTaJICTUIaBHIIBHBIE MTPOLIECCHI
6.1 OOmas xapaKTepUCTUKA ITonck
u KJIacCU(HUKALHS uHpopmarmu B Tlokna ¢
HENpepbIBHBIX HAY4HOH 1 .
pep 5 o N npe3eHTanue / IIK-1.1
CTaJICIUIaBHIIbHBIX MaTEHTHON .
YcTHBIl ompoc
npoueccos. J[ocTOMHCTBa U JUTepaType 1o
HEJIOCTATKH. TeMe 3aHSTHSL.
6.2 Konctpyxmuonnoe ITouck
odopmienune nHpopMaIyy B Jloknaz c
CTaJIeTIaBHIIbHBIX HAY4HOW U .
4.8 v N npe3eHTanuei / IIK-1.1
arperatoB  HENPEPHIBHOTO HaTeHTHOH .
o VYceTHbIl ompoc
JIeUCTBUSI. OcCHOBHBIE JHUTEpaType 1Mo

arperartsl U y3Jbl.

TEMC 3aHATUA.




6.3 IIpoctpaHcTBeHHAs

pa30uBka IUIaBKH T1I0 ITouck
HECKOJIbKUM uHbopmaruu B
CTaJICIUIaBUIbHBIM }(11; P HO];I u Hloxnan ¢
4,3 v N npe3eHTanuei / IIK-1.1
arperataM  HENPEpBIBHOTO MaTEHTHOMN .
o VYerHbli ompoc
neiicTBus. Pacuer uncna u JIHUTEpaType 1mo
BBIOOD KOHCTPYKIIUH TeMe 3aHsITHUSI.
PEaKTOPOB.
6.4 JIurelino-npokaTHbIE
ITouck
KOMIUIEKCHI KaK pean3arus
uHpopmaruu B
KOHLENIMA  COBMEUICHUS N Joxman ¢
- Hay4HOH U .
MPOLIECCOB  HEMpPEPBIBHOM 4,3 ATCHTHOI npe3eHTanuei / [K-1.1
pa3NMBKA € NpOLECCaMu VYerHsblii onpoc
N JIHUTEpaType 1mo
OCCKOHEYHOH MPOKATKH
TeMe 3aHsTHUSI.
CTaJIH.
Uroro no pa3neny 18,4
7. Cnada 3ayera
7.1 Cnaua ycTHOTO 3auera
[0 3apaHee  BbIJAHHOMY 3a4eT ¢ OLECHKOM MK-1.1
CIIMCKY BOIIPOCOB
Wroro no pazneny
Hroro 3a cemectp 89,1 3a4ET
Wroro no aucumruinHe 89,1 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3anuuM  OPEAYCMOTPEHHBIX BHAOB y4eOHOW paboThl B  KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MpenojaBaHUM AUCUUIUIMHBL «HOBBIE TEXHOJIOrMUYEcKue
pELICHUs B METATYPTUU YEPHBIX METAJUIOB)» MCIIOJIB3YIOTCS KaK TPAAULIMOHHAS U MOIYJIHHO-
KOMIIETEHTHOCTHAsl TEXHOJIOIMH, TaK U TEXHOJIOTHsI IPOOJIEMHOI0 M HHTEPaKTUBHOIO00Y4EHUSI.

Jleku TpOXoIAT Kak (opMe HMH(GOPMAIMOHHBIX JIGKIWH, Tak U B (opme IeKIuii-
KOHCYJIbTAllUi, IJeé TEOpPEeTHYECKUH MaTepuasl 3apaHee BbIAaeTCs OOyJaromuMmces s
CaMOCTOSITENIFHOTO HM3Y4YEeHHUs, U TOATOTOBKH BOIPOCOB JIEKTOPY, TAKUM OOpa3oM, JIEKLHUs
IPOXOJUT 10 TUIY BOIIPOCKI-OTBETHI-AUCKYCcCcHsl. VIHOT/1a JIeKLMU IPOXOJAT B BUAE NPOOIEMHOI
JICKIMH C OCBEIIEHUEM Pa3IUYHbIX HAYYHBIX MIOAX0/I0B K TOCTABICHHOM Ipodeme.

B u3noxeHMH JEKIMOHHOTO MaTepualia M IMPH MPOBEACHUU TMPAKTHUECKUX 3aHATHH
IPENoNaraeTcsl Nepexo] OT PEeHpOoAYKTUBHBIX METOM0B OOydeHHs K YaCTMYHO-IIOMCKOBBIM U
UCCIIE0BATEIbCKUM METO/IaM, Pa3BUBAIOLIMM JIOTHUECKOE, TEOPETUUECKOE MBIIIJICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaUBaTh COOCTBEHHOE IOHMMaHHe Borpoca. C 3TOH LeIbl0 BO3-MOXKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTHUECKUX BOIIPOCOB U OP3NHCTOPMUHTIA (MO3TOBOM aTakH).

[Tpu mpoBefeHUN MPAKTUYECKUX 3aHATUM HEOOXOIUMO LIEIECHAIIPABICHHO MEPEXOAUTh
OT PENPOAYKTUBHBIX METOJOB OOYYEHHS K YaCTHYHO-TIOMCKOBBIM M HCCIEIOBATEIbCKIM
METO/AaM, pa3BHUBas JIOTMYECKOE MBIIIJICHUE, YMEHHME apryMEHTHpOBaTh M OTCTAauBaTh
cOOCTBEHHOE MOHMMaHue Bompoca. C 3TOH LEIbI0 BO3MOJKHO HCIOJIB30BAHUE Kak
TPaJULIMOHHOM, TaK IPOOJIEMHOM U MHTEPAKTUBHOM 00pa30BaTEeNbHBIX TEXHOIOI M.

Ha 3amHaTmsx  menecooOpa3sHO — MCHOJNB30BaTh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOOOYYEHUS, COBMEIIasl €€ ¢ TeXHOJIoruel npodaemMuoro ooydenus. [Ipu sTom Heo6xoaumMo
MOBBI-IIATh MMO3HABATEIBHYIO aKTUBHOCTH CTY/ICHTOB, OPraHU3YsI CAMOCTOSTEIBHYIO PadOTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO ACATEIbHOCTb.

Crnemyer HCIONB30BaTh KOMIUIEKC HMHHOBAIIMOHHBIX METOJIOB aKTUBHOTO OOYYECHHS,
BKJIIOYAIOLIUIL B ceOst:

- co3laHue NpoOJEeMHBIX CHUTYyallMii C MOKa3aTeJIbHBIM pELICHHEM MpOoOJIeMbl
npernojiaBaTeneM 1 6e3 Hero;

- CaMOCTOSATENBHYIO TIOMCKOBYIO JEATEIBHOCTh B PEHICHWW MPOOJIeM, HAIpaBIsEMYIO
IpernoJiaBaTeseM;

- CAMOCTOSITEIIbHOE PELICHHE NTPO0IIeM 00yUYarOIUMUCS 110 KOHTPOJIEM IIPETOAABATEIS.

Peanuzanus HHHOBAIIMOHHBIX METOJIOB O0OYUYEHHUsI BO3MOKHA C UCIOJIb30BAHUEM
CJICTYIOIINX ITPUEMOB:

- pacKpbITHE TpernoaBaTesieM MPUYNH U XapaKTepa Heynad, BCTPEUAIOUINXCS PH
peleHny npooieM;

- ISMOHCTpAIUS Pa3HBIX ITOIX0/I0B K PEIICHHIO KOHKPETHOH POOIeMBI;

- QaHAJIM3 MTOJYYEHHBIX PE3yIbTaTOB M OTHICKAHNE IPAHUI] X IPUMEHUMOCTH U JIp.

[lpy mpoBeACHWH 3aKIIOYUTETHHOTO KOHTPOJS HEOOXOAWMO BBISIBUTH CTEIICHb
NPaBUIBHOCTH, 00beMa, TITyOHHBI 3HAHWH, YMEHUH, HAaBBIKOB, ITOJYYEHHBIX IIPU U3YYEHUH Kypca
HapsITy C BBISIBJICHUEM CTETIEHH CaMOCTOSTEIbHOCTH B IPUMEHEHUH TIOJTYYCHHBIX 3HAHUH.

K MHTepakTHBHBIM METOJIaM, HCIIOJIb3YeMbIM IpH HM3yYeHHU TUCHMIUIMHBI «HoBBIE
TEXHOJIOTUYECKHE PEIICHUS B METAILUTYPTHH YEPHBIX METAJJIOB», OTHOCSTCS HCIIOJIb30BaHUE
NpoOJEeMHBIX METO/0B M3JIOKEHHs] MaTepualia C MPUMEHEHHEM OHBPUCTHUYECKUX IPUEMOB
(co3maHue mMPOOJIEMHBIX CHUTYallMid W [p.), a TaKKe CO3JAaHHE DJEKTPOHHBIX IPOTYKTOB
(mpe3eHTanuil).



6 YueOHo-MeTOoAMYECKOE O0ecneYeHre CAMOCTOATEIbHOI padoThl 00yUYaroLIUXCs
ITpencraBieHo B npuioxeHuu 1.

7 O eHOYHBbIE CPeCTBA /IJIsl MPOBeeHUs] IPOMEKYTOYHOM aTTeCTAlNHU
[IpencraBieHbl B NPUIOKEHUH 2.

8 YueOHo-MeToqu4eckoe u MHGOPMALHMOHHOE 00ecnedeHne TN CUUILIMHBI (MO/TYJIs1)

a) OcHoBHas JInTepaTypa:

1. OCHOBBI META/UTYPIHYECKOTO IPOM3BOACTBA : yueOHHMK 11 By30B / B. A. burees, B. M.
Konokonsnes, B. M. Canranuk [u ap.]. — 3-e usn., crep. — Cankt-IlerepOypr : Jlans, 2021. —
616 c¢. — ISBN 978-5-8114-8178-1. — Texkcr : snekTpoHHBIA // JlaHb | 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/173100 (mata oOparieHus:
07.06.2021). — Pesxum qocTyma: i aBTOPHU3. [TOJIb30BATEIEH.

2. buxanos, A. M. TexHonoruu OpUKETUPOBAHUS B YEPHOI METAILTYPTUH : MOHOTpadus
/' A. M. bmwxkanos, C. A. 3araiiHoB. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0436-5. - Texcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1168614 (mara o6pamenus: 07.06.2021). — Pexum
JIOCTYTIA: IO MOIHCKE.

0) JlomostHMTEIbHAS JIUTEPATYpA:

1. WMynen, JILA. DHepro-skonoruueckuii aHamm3 3()()EeKTHBHOCTH METaJUTypru4ecKux
npo-1eccoB : yueOnoe nocodue / JILA. Hlynei. — Mocksa : MUCHUC, 2014. — 267 c. — ISBN
978-5-87623-765-1. — Tekcr : 3neKTpOHHBIH // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAs] CCTeMa, —
URL.: https://e.lanbook.com/book/117063

2. Cumonsr, JIM. OneHka #W TYTH JOCTIXKEHHS OSKOJIOTMYECKH YHCTOTO
METaJUTYPrHUECKOT0 MPOu3BocTBa : yueOHoe nocodue / JL.M. Cumonsn, K.JI. Koceipes, A.H.
KoueroB. — Mocksa : MUCHUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. — Texkcr :
anekTpoHuei  // Jlawb : ANIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/117048

3. Kapmanosckas, H. B. Dxomoruss meramrypruyeckoro HpoU3BOJACTBA . ydyeOHOe
nocodbue / H. B. KapmanoBckast. — 2-e u3z. nepepab. u qorn. — Hopunsck : HITUU, 2020 —
Yacte 1 — 2020. — 99 c. — ISBN 978-5-89009-728-6. — Texkct : 3nekTpoHHbIH // Jlanb :
aJIeKTpOHHO-OnOmoreynass cucrema. — URL: https://e.lanbook.com/book/173792 (mara
obpamienus: 07.06.2021). — Pexxum focTyma: ist aBTOPHU3. MOJIb30BATEIICH.

B) MeToanyeckue ykazaHusi:

YTunuszanuss 0TXOAO0B METAJUIypTMYECKOro IpOM3BOJACTBAa 4YepHBIX MeramuioB/ H.B.
ITanumes, B.A. burees, M.B. [loranosa. - MarauTtoropck: M31-B0 MarauToropck roc. TexH.
ya-Ta uM. [.11. Hocosa, 2018. 69c.

r) [Iporpammuoe odecnieuenne u UuTepHeT-pecypcnl:

IIporpammHoe obecnieyenue

Haunmenosanue 110 Ne torosopa Cpok nencTBus JIMLEH3UU
MS Office 2007 |x: 135 o1 17.09.2007 GeccpouHo
Professional

7Z1p cB000JTHO pacnpoctpansemoe [10 0EeCCPOYHO

FAR Manager cB0oOoaHO pacnpocTpansiemoe [10 O6eccpouHo

IIpogeccnonanibHbie 0a3bl JaHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

| HazBanue xypca | Ccpuika




MexnyHaponHast 6a3a TOJIHOTEKCTOBBIX
KypHaisoB Springer Journals

Mexaynaponnass — pedepaTUBHAs U
MOJHOTEKCTOBAsl ~ CHpaBoyHas  0Oasa

DNEKTPOHHBIE PECYpChl  OMOJIMOTEKH
MI'TVY um. I''1. HocoBa

http://link.springer.com/

http://scopus.com

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

denepanbHOE roCyJIapCTBEHHOE
O0/DKETHOE yupexnenne|URL: http://www1.fips.ru/
«DenepanbHbIA UHCTUTYT

Nudopmanmonnas cucrema - Enunoe
OKHO JIOCTyma K WH(GOPMAIMOHHBIM
ITouckoBas cucrema Akamemust Google
(Google Scholar)

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

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

Harmmonanbuasa
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa —  Poccumiickuii ~ WHIEKC

9J’IeKTpOHHa$I 6333 MEPUOAUICCKUX
m3mannit  East  View Information

9 MarepuaJibHO-TeXHHYeCKOe o0ecrievyeHne TUCHUILINHBI (MOYJIs)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHHe TUCIIUITIIMHbI BKIK0YaeT:

1. YueOnas ayauTopus AJis IPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKMMHU CPEICTBAaMU OOyuYeHMs, CIYXALIUMM JUIs IpeJICTaBIeHUs ydeOHOU
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIBTUMEIUHHBIMH CpEICTBA XPaHEHUs, IMepeladyd u
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeMAJIM3UPOBAHHON MEOEIbIO.

2.YyeOHast ayAuTOpusi M IPOBEIEHUS IMPAKTUYECKUX 3aHATUH  OCHAIlEHA:

TEXHUYECKHMHU CPENICTBAMH OOYYEHUS, CITY)KAIIUMU IS TIPEJICTaBIICHUS Y9eOHOH -
TEXHUYECKUMU CPEACTBAMHU OOYUYEeHHMs, CIYKaIllUMU JJIsl IpeCTaBIeHus: yueOHoi nHdopmarmu
OOJBIION ayIUTOPHH: MYJIbTHMEIUHHBIMH CPEICTBa XPAHEHWS, MEpeadyd U TPEICTaBICHUS
yueOHoI nHpopmanuy;

- CTIeLMAIN3UPOBAHHON MeOEIbIO.

3. YuebHas ayquTopus A TPYHIOBBIX M WHAMBUIYAIbHBIX KOHCYJIbTAllUN, TEKYILEro
KOHTPOJISI ¥ IPOMEKYTOYHOW aTTeCTalliy OCHAIICHA!

- KOMITBIOTEPHOI TexHHKoii ¢ maketom MS Office, ¢ moakmoueHnem k cetn «HTEpHETY
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MeOEIbIO.

4. [TomenieHue st CAMOCTOSITEIBHOM paOOThI OCHAIIEHO:

- KOMITBIOTEPHOI TexHHKoi1 ¢ makeTom MS Office, ¢ moakmoueHnem k cetn «HTEpHETY
¥ C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomeuienue s XpaHeHHsI U TPOYUIAKTUIECKOTO 0OCTYKUBaHUS Y41€OHOTO
000pyI0BaHUS OCHAIIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaXKaMHU JIJIsl XpaHEeHUs1 y4ueOHOro 000py/10BaHus;

-MHCTPYMEHTaMH JJIsl pEMOHTa yueOHOTro 000pyI0BaHUS;

- mkadamu It XpaHeHHs y9e0HO-METOAMYECKON TOKYMEHTAIUU U MaTePHAIIOB.


http://link.springer.com/
http://scopus.com/
http://www1.fips.ru/
http://window.edu.ru/

MMPUJIOXKEHUE 1

6 Y4eOHO-MeTOIMYecKOe o0ecnedeHne CaMOCTOATEIbHON padoThl 00y4alouXCs

Bompocsr st caMonpoBepKy MpeACTaBISHBI B BHJIE MTPAKTHKO-OPUEHTHPOBAHHBIX 33aJaHUH IS OIICHKH
HCIIOJIb30BAHUSl TPOU3BOACTBEHHBIX K TEXHOJIOTMUECKHX JAHHBIX. Takke BOMPOCHl HJS CaMOIPOBEPKHU
MIPEJICTABICHBl TEOPETHYECKUMH BOIPOCAMH, TPEOYIoIue pa3BEPHYTOTO YCTHOTO OTBETA, MO3BOJISIOIINE
MPOBEPHUTH YypPOBEHb YCBOCHWS 3HAHWM W OCBOCHHS OOMMX W TPOPECCHOHATHHBIX KOMIIETEHIIMA TIO
JIACUUTLIUHE.

[lo gucnumuinHe «HOBBIE TEXHONOTHMYECKHE PEIICHUS B METAUIYPrUM YEPHBIX  METaJIOB)
MpeTyCcMOTpeHa ayAUTOPHAS M BHEAYAUTOPHAS CAMOCTOATENbHAS paboTa 00yJatOIIIXCS.

AynutopHasi CaMOCTOSATEbHAS Pab0Ta CTYJCHTOB MPEANOIaracT peleHue KOHTPOJIBHBIX 33124 Ha
MPAKTUYECKUX 3aHSITUSAX U BHITIOJIHEHUE JIA0OPATOPHBIX PadoT.

Bompocsr st caMonpoBepKH IpeACcTaBIeHBI B BH/IE MTPAKTHKO-OPUEHTHPOBAHHBIX 33aJaHUH IS OIICHKH
WCTIONB30BaHMs TPOM3BOJCTBEHHBIX M TEXHOJOTHYECKHX JJaHHBIX. Takke BOMPOCHl I CaMOIPOBEPKH
MIPEJICTABJICHBl TEOPETUYCCKHMH BOIPOCAMH, TPEOYIONIMMH pPa3BEPHYTOTO YCTHOTO OTBETa, KOTOPHIC
MO3BOJISIOT MPOBEPUTH YPOBCHb YCBOCHMSI 3HAHUHN U OCBOCHHUS OOIIUX U MPO(ECCHOHATBHBIX KOMITCTEHIHH 110
JUCITATITAHE.

HpHMepHBIe BOIIPOCHI JIsl YCTHOI'O OIpocCa mo u3y4va€eMbIM TEMaM

1.  Knaccudukamus BHEIOMEHHBIX IIPOIECCOB MOTYUEHHS Kene3a

2. IlpuuuHBI pa3BUTHS METAJLUTYpPTUH JKeJe3a

3. TepmoanHamHKa BOCCTaHOBIICHHUS OKCHJIOB XKeJie3a ra3000pa3HbIMH BOCCTAHOBHTEIISIMH
4.  TepmoamHaMuKa BOCCTAHOBJICHHUS OKCHIIOB eJie3a ra3000pa3HbIMUA BOCCTAHOBUTEIISIMU
5. TepmoauHamMHKa BOCCTaHOBJICHHUS OKCHJIOB XeJIe3a B pacIljiaBe

6. IloaroroBka >kene30pyAHBIX MAaTEPHAIOB B IPOIIECcCaX MPSIMOTO BOCCTAaHOBIICHUS JKelle3a
7.  Tlomydenue ry04aToro xesesa B IIAXTHBIX Mevax — nporecc Midrex

8.  Ilonyuenue rybuaToro xenesa B maxTHbIX nevax — npoueccsl Hyl 11 u Hyl ZR

9. Tlomydenue ry04aToro xesesa B IIaXTHBIX Te4ax — mporecc Purofer

10. Tlomyuenwue ryouaToro xesnesa B HIAXTHBIX Medax — nporuecc Ghaem

11. TlomyueHue rybuaToro xenesa B HIAXTHBIX Ieyax — npouecc BL

12. Tlomyuenue ryduaToro xenesa B maxTHbIX nedax — nporecc KINGLOR METOR

13. TlomyueHue rybuaToro xesuesa B peTopTax NepuoIUUecKOro 1eicTBus

14. TlomyueHue ry0UYaTOro jKejies3a B peakTope ¢ KUILIIUM cjIoeM — mporecc Fior

15. TlomyueHue rydouyaToro xeinesa B peakTope ¢ KUIaumm cioem — npouecc FINMET

16. TlomyueHue ry0ouaToro xeies3a BO BPAIIAIONINXCS TPYyOUaThIX IMeyax

17. TlomyueHue rybuaToro xeiesa B eyax ¢ BpallaroIuMcs 1010M — mpoiecc Inmetco

18. TlomyueHwue ryouaToro sxejesa B revax ¢ BpamaroiuMcs mogaom — nporecc DRylron

19. Tlonyuenue ry04aToro xenesa B re4yax ¢ Bpamarmmmcs nojgom — nporecc FASTMET
20. Tlomyuenue ryouaToro jkejesa B Ievax ¢ BpamaromuMcs mogom — mporecc ITmk3

21. Meramm3anus  KeJIe30pYAHOIO  ChIpbs  TBEPABIM  BOCCTAHOBMTENIEM IIyTEM  OOXKuUTIa

PYAOYTOJIBHBIX OKATBIIIEH

22. OpHOocTaaWifHBIE CIOCOOBI TIONYUEHHUS SJKHJIKOrO MeTala IO CXeMe «BOCCTaHOBJICHHE-
TUTaBIICHUE)

23. JIByXCTaauiHBIE CIOCOOBI TMOJYYEHHUs IKUAKOTO MeTalsla IO CXeMe «BOCCTaHOBJICHHE-
TUTaBJIeHUE» - poriece Corex

24. JIByXCTaauWHBIE CIOCOOBI TMOJYYEHHUs IKUAKOTO MeETauila [0 CXeME «BOCCTaHOBIICHHE-
IaBjaeHue» - mporecc Dios

25. JIByXCTaauiHBIE CIOCOOBI TMOJYYEHHUs IKUAKOTO MeTajlsla IO CXeMe «BOCCTaHOBJICHHE-
IaBjaeHue» - mporecc Hismelt

26. JIByXCTaauiHBIE CIOCOOBI TMOJYYEHHUs IKUAKOTO MeTalsla IO CXeMe «BOCCTaHOBJICHHE-
ruiaBieHue» - npouecc CCF

27. JIByXCTaJWWHBIC CIIOCOOBI ITOJIYYCHHS IKHJKOTO MeTajlla 0 CXeMe «BOCCTAHOBJICHHE-
uiaBiieHue» - mporecc SR Smelter

28. JIByXcTaawiiHble CIIOCOOBI TOMYYEHHUS JKHIKOTO MeTallyla IO CXEME «BOCCTAaHOBJICHHUE-
iasienue» - npouecc IRON DYNAMICS

29. JIByxcTaawiiHble CIOCOOBI TOMYYEHHUS JKHUIKOTO MeETajlla II0 CXEME «BOCCTAHOBJICHHE-
raBieHue» - npouecc FASTMELT



30.

31.
32.

JIByxcranuifHple CIOCOOBI TIOJYYCHHS KHUAKOTO MeETaula IO CXeMe
raBiieHue» - mporecc REDSMELT

IIpouecc Poment

[T1a3MeHHBIC IPOIECCHI TTOMYYEHUS )KUIKOTO MeTallia

«BOCCTaHOBJICHHEC-



OueHovHbIe CpeACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranuun.

Kon

I/IHI[I/IKaTOp JOCTHXXCHHSA KOMIICTCHIIMHN
HHAWKaTOopa

O1neHOYHBIC CPEACTBA

IIK-1: Cnoco0eH BbINOJHATH TEXHOJIOTHUYECKHE onepanuu mo nmoJIyIeHuIo MeTaJIJIprH‘IQCKOﬁ NMPOAYKIHH, €€ JajbHeHmen 06p360TKe

[IK-1.1 OcylecTBIsIET TEXHOJIOTMYECKHE OTNepaluu Mo
MOJTYYCHUIO0 METAJLTYPTUUYECKOM MPOIYKIUH, €€
JnanpHenein oopadoTke

HepequL TCOPCTUUICCKUX BOIIPOCOB K 3a4CTY:

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

54,

Kiaccugukanys BHEJOMEHHBIX MPOLIECCOB MOJyUEHUS Kele3a

[IpyuumnHBl pa3BUTUS METAJUTYPIHH JKEIE3a

TepmoamHaMuKa BOCCTAHOBIICHHUS OKCHJIOB XKeJle3a Ta3000pa3HbIMUA BOCCTaHOBHUTEIISIMUA
TepmoanHaMuka BOCCTaHOBIICHUSI OKCHJIOB KeJie3a Ia3000pa3HbIMHU BOCCTAHOBUTEISIMU
TepmonrHaMuKa BOCCTAHOBJICHUS OKCUOB JK€JI€3a B pacIliaBe

[ToaroroBka ene30pyIHbIX MaTEPUAIIOB B IMPOLECCAX IPSIMOT0 BOCCTAHOBIICHHUS JKeJIe3a
[Tony4yenne rybuaroro xemne3a B MAXTHBIX Medax — rnporecc Midrex

[Tomyuenue rybuaroro xenesa B maxTHeIX neyax — nporneccsl Hyl 111 u Hyl ZR
[Tonmyuenue rybuaroro *xene3a B IIaXTHBIX nevyax — npouecc Purofer

[Tony4yenue ryOuaroro xesne3a B aXTHBIX Medax — npouecc Ghaem

[Tonmyuenue ryOuaroro *xene3a B IIaXTHBIX Meyax — npouecc BL

[Tomyuenue rybuaroro xemne3a B maxTHbIx neyax — nporecc KINGLOR METOR
[Tonmyuenue ry0uaroro *xeines3a B peTopTax NepuoIuIeCcKoOro 1eiCcTBUs

[Tony4yenue ryGuaroro xesue3a B peakTope ¢ KUIISIUM ciaoeM — nporecc Fior
[Tomy4yenue rybuaroro xeines3a B peakrope ¢ Kumsmmm ciioeM — nporecc FINMET
[Tony4yeHnue ryGuaroro xese3a BO BPALIAIOIIUXCS TPyOUaThIX Meyax

[Tonmyuenue ryOuaroro »xesnesa B Ie4ax ¢ BpallaroIMMcs 110JIoM — Iporecc Inmetco
[Tony4yenue ryGuaroro xemnes3a B e4ax ¢ BpalaroIuMcs mojxoM — rnpouecc DRylron
[Tomydyenue rybouatoro *xene3a B mevax ¢ Bpamaronmmcs moaom — nporecc FASTMET
[Tony4yenue rybuaroro xesue3a B 1e4ax ¢ Bpauaromumcs mnojgoM — mnporecc [Tmk3
Mertannuzanust Kele30pyIHOTO ChIpbs TBEPAbIM BOCCTAHOBUTENEM IIyTeM OOXKHUTra
PYAOYTOJIBHBIX OKATBILIEH

OnHocraauiiHble COCOOBI MONYYEHHs KMIKOTO METajula 10 CXeMe «BOCCTaHOBJIEHHUE-
TIJIABJICHUE)




Kon
WHJUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

55.

56.

S7.

58.

59.

60.

61.

62.

63.
64.

JIByxcTaguitHpie CIOCOOBI MONTYYCHHS KHUIKOTO
raBieHue» - npouecc Corex

JIByxcTaguitHpie CIOCOOBI MOTYYCHHS KHUIKOTO
1aBJieHue» - mpoiecc Dios

JIByXcTaguitHbIe CIIOCOOBI MOJIYYCHHS >KHIKOTO
IaBjaeHue» - mpoiecc Hismelt

JIByxXcTaguitHpie CIOCOOBI TMONYYCHUS KHIKOTO
masyenue» - npouecc CCF

JIByXCTaguitHbIe CIIOCOOBI TMOJIYYCHHS >KHIKOTO
mIaBjaeHue» - mpouecc SR Smelter
JIByXcTaguitHbIe CIIOCOOBI TMOJIYYCHHS >KHIKOTO
masyienre» - npouecc IRON DYNAMICS
JIByXcTaguiiHbIe CIIOCOOBI TOJIYYCHHS >KHIKOTO
nnasieHue» - npouecc FASTMELT
JIByXCTaAuitHBIE CIIOCOOBI TOJIYYCHHS >KHJIKOTO
nnasieHue» - npouecc REDSMELT
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MeETallia

IIna3MeHHBIE MMPOLECCHI TTOJYUYCHUS KUIKOTO METaJlJIa
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Kon
WHJUKaTOpa

I/IHILI/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

IIpuMepHBbIe NPAKTHYECKHE 32 JaHUA:
1. HWnentuduuupoBars NPOU3BOJICTBEHHBIM Ipoliecc M0 NPEACTAaBICHHOW B 3aJaHUU
TEXHOJIOTHMYECKOH cxeme. JlomoimHuTh wuH(QOpMAanKMIO B YacTH ONIUH IO CBHIPbIO U
BOCCTAaHOBMTEIAM, IIOJIy4aeMOM MPOAYKIMM W €€ TpaHcrnopTupoBke. IlogcHHUTH mpuHIMI
JIEHCTBHSI OTACIIBHBIX Y3JIOB U arperaros.

2. Tlo mnpencTaBleHHON TEXHOJOTMYECKOM CXeMe UACHTU(PUIMPOBATh PA3HOBHUIHOCTH
IIPOU3BOACTBEHHOI0 Ipouecca. Onucarb NOATOTOBKY PYIHOTO ChIPbsi M1 BOCCTAHOBHUTEIBHBIX
ra3oB. [loSCHUTH TOCTOMHCTBA M HEIOCTAaTKHM CXEMbl. YKa3zaThb BKIJAJ Ipoliecca B OOIIYyIO
CTPYKTYpY IIPOM3BOJICTBA KeJie3a BHEJJOMEHHBIMH CIIOCOOaMHU.
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Kon

NHnukaTop AOCTHIKEHUS KOMITETCHITHI O1neHOYHBIC CPEACTBA
WHJUKaTOpa

3. UnentudunmpoBark cXeMy MPEICTABICHHBIX MPOU3BOJACTBEHHBIX MpoieccoB. OOBsSICHUTH
Ha3HauY€HUE OCHOBHBIX y3JI0B M arperaroB. [IoscHUTH cxeMy marepuanbHbIX NOTOKOB. [loka3arh
aJbTEPHATUBHBIC BAapUAHTHI IPOBEICHUS JAHHOTO MPOLECCA C HEKOTOPHIMU HM3MEHEHUSMU

Ha60pa HCIIOJIB3YyEMOI'O O60py,I[OBaHI/ISI, OIIMCaTh UX JOCTOMHCTBA U HCJOCTATKH.
& Mpwp.
o ras

r

XKenes.

Boaa

AnbTepHaTVBHbIE — s fon
BOCCTaHOBUTENbHbIE 00 3AcCn
rassl X8 EX




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLleHUBAHUS:

ITpomexyTouHas aTTecTanus 1o JucuuIuinie «HoBble TEXHOIOTNYECKUE PEIIEHHUS B
METAJTyPrUH YEPHBIX METAIJIOBY BKIIIOUAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIONINE OLICHUTD
YPOBEHb YCBOCHHSI 00YUAIOIIMMUCS 3HAHUN, M TPAKTUYECKHE 3aJJaHN, BBIBIISIOIINE CTEIICHb
c(OpPMUPOBAHHOCTH YMEHHIA U BIIaIcHHH, TpoBoauTCs B hopme 3aueta (5 Kypc).

3ayer Mo JAaHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOM (pOpME MO BOIPOCAM M3 CIIHCKA,
JIOBEJIEHHOTO JI0 CBEJIEHHUS CTYJIEHTOB, BOIIPOC MOXKET COAEpPkKaTh HEOOBIIOE TPAKTHIECKOE
3a/laHue.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

— OLEHKY «3a4TeHO0» CTYJEHT M0JIy4aeT, eCJIM MO>KET [10Ka3aTh 3HaHUS Ha YPOBHE
BOCTPOU3BEICHUS 1 00bICHEHUS WH(OPMALIMU, HHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS TPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYyallUH.

— OLEHKY «He 3a4TeHO0» CTYJICHT MOJy4YaeT, eCIM He MOKET MoKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BECHHS U 00BACHEHHS HH(POPMAIINY, HE MOXKET MTOKa3aTh UHTEIUIEKTYaJIbHbIE HABBIKU
pelleHus MPOCThIX 3a/a4, 1aTh OLIEHKY MPEIOKEHHONU CUTYyalluu



