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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 1. Ne

3aB. kadenpoit A.C.fapqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lenp mpenoaBanus TUCHUILIMHGI “BHeOMEHHOE TTOTydYeHre MeTaia”  — JaTh
oOydJaronuMcs 3HaHUS O MpoIeccax MOJydeHUs MeTalia CO CHIYKEHHON ce0eCTOMMOCTBIO B
TbTEPHATUBHBIX JOMEHHOM €U arperaTax 3a cueT 3aMeHbI KOKca HeAC(UIIUTHBIMU
YTIISIMU.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunnuna BHetoMeHHOE oJTydeHre MeTallila BXOIUT B YacTh y4€OHOTO TUTaHa
dhopMHUpyEMYIO YIaCTHHKAaMU 00pa30BaTEIIbHBIX OTHOIIICHUH 00pa30BaTeIbHON POTPaAMMBI.

Jnst u3ydeHus TUCIUIUIMHBI HEOOXOMMbI 3HAHUS (YMEHHUSI, BIIAJICHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

TexHU4ecKnii THOCTPaHHBIN SA3BIK B MPodeccHoHaIbHOM 001acTH

JIuteitHoe MpOU3BOICTBO

dusuka

MaremaTuka

OCHOBBI METAJLTYPTrUYECKOTIO MPOU3BO/ICTBA

Termnodusuka

Meramtypruueckas TEIUIOTEXHUKA

Teopust ¥ TEXHOJOTHS JOMEHHOTO Mpouecca

dusznyeckas XuMHs TUPOMETAIUTYPrUYECKUX MPOLIECCOB

DKCIUTyaTaluus JOMEHHBIX Ieuei

HoBble TEXHOJIOrMYECKUE PELICHUSI B METAJUIYPIUU YEPHBIX METAJIOB

CoBpeMeHHbIE TEXHOJIOTUU PecypcocOepekeHrs B YepPHOI MEeTaTypruu

OCHOBBI MH)XEHEPHBIX HCCIIEJOBAHNUN B METAJUTYPIUU

3nanus (yMEHHUs, BIAJICHUS ), TTIOJIYYCHHBIC NIPU U3YUCHUU JAHHOM JTMCHIUTLITUHBI
OyyT HEOOXOUMBI JIJIsI U3YUYEHUS TUCIUTIITNH/TIPAKTUK:

Hayuno-uccnegoBarenbckas pabora

[ToaroToBka K cnaye u caada rocyJapcTBEHHOTO K3aMeHa

VY4eOHas - Hay4HO-HCCNeoBaTeNbCKasl paboTa (ToTyuyeHHe EPBUYHBIX HABBIKOB
HAy4YHO-HCCIIEeI0BATENIbCKON PabOTHI)

[Ipoun3BOACTBEHHAA - TPEAUINIOMHAs TPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOLYJIS1) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBoeHUs AUCUUILUIMHBI (MOAYs) «BHeIoMeHHOe noiaydeHue
MeTaiay 00yJaroImuics Jo0HKeH 001a1aTh CIeIyoIMMHI KOMITETEHIUSMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[TK-1 Crioco6eH BBIMOIHATH TEXHOJIOTHYECKUE OTEPAITAN 10 TIOTYICHHIO
METAJITYPrUuecKoi MpoAyKIMH, ee JanbHelel oopadoTke

IK-1.1 OcCymecTBISIET TEXHOJIOTHYECKUE ONIEPALIAH 110 MOTYYECHUIO
METaJUTYPTHUeCKON MPOAYKIINH, €€ JajabHenIeln 00paboTke




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 55,9 akaz. 4acos:
— aynutopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenpHas padora — 16,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
= =
B B aKaJ. yacax 3 Bug KOHTPOJISI
Paszen/ Tema 3 (B axan ) £EB . P Kox
g 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JTACIUTUTAHBI 3 g = . | xommeTenun
O g g paboThI MIPOMEKYTOUHOH
Tex Mab. | mpaKr. e aTTeCTaluu
3aH. 3aH. | O &
1. [Ipoune anpTepHATHBHEIE
MPOIIECCHI TTOJTYYEHHS MeTala ¢
HCIIOJIb30BAHUEM YIJIEPOIHBIX
MaTepHajoB
1.1 Ipomeccrt Hopen u
Krupp-Renn:
PP TTouck
TEXHOJIOTHYECKHE CXEMBI,
“HPOPMAIIUH B
OIILIMHU 11O CBIPBIO U 110 BUAY . Jokman ¢
HAay4YHOH U .
BOCCTAHOBUTEJIS, arperaThl, 3 1 1 o npe3eHTanuei / IMK-1.1
MaTEHTHON N
TEKyIlee COCTOSIHUE U VYcrHbIi ompoc
JUTEpAType MO
TIEPCIIEKTHBBI,
TeMe 3aHSTHS.
NPEHMYIIECTBa H
HEJOCTATKH.
1.2 Tlpouecc Dkeropr-
Basak u cnioco6 Bymie:
ITouck
TEXHOJIOTHYECKUE CXEMBI,
uH(pOpMaIIU B
OIIIHH IO CBHIPBIO U 110 BUAY N Joxman ¢
Hay4YHOU U o
BOCCTAHOBUTEIIS, arPeTaThl, 2 1 1 . npe3eHTanuei / [K-1.1
IMIaTCHTHOU o
TEKYIIee COCTOSHIE U YcTHBIi orpoc
JHUTEpaType 1Mo
TNECPCIICKTUBBI,
TeMe 3aHATHSI.
MPEUMYILECTBA U 7
HEJIOCTaTKH.
1.3 Ipormecc B kumsiemM
nakoBoM cioe KaBacaku:
TTouck
TEXHOJIOTUYCCKHUE CXCMBI,
nH(pOpMANIHU B
OIILIMHU 1O CBIPBIO U 110 BUAY . Jlokman ¢
HAay4YHOH U .
BOCCTAHOBUTEJISI, arperaThl, 2 1 1 o npe3eHTaIuei / IIK-1.1
IIaTCHTHOU o
TEKyIlee COCTOSIHUE U VYcrHblit ompoc
JUTEpAType MO
MIEPCIICKTHBBI,
TEMe 3aHSATHS.
NPEUMYIIECTBa H
HEJIOCTaTKH.
1.4 TIpouecc COIN: IMowuck
TEXHOJIOTHYECKUE CXEMBI, nHdopmany B Joxman ¢
OIILIMH MO CBHIPBIO U 110 BULY 2 1 1 HAYYHOH U npe3eHTanueit / IK-1.1
BOCCTAHOBUTEIISI, arPeTaThl, TaTeHTHON VYerHbIi onpoc
TEKyIlee COCTOSHIE U JUTEpaType Mo




MEPCIICKTUBHI,
npenuMyuiecTBa u
HEIOCTAaTKH.

TEMC 3aHATHSA.

Wroro no pazneny

2. Knnaccugukanus 0CHOBHBIX
IPOLECCOB BOCCTAHOBIICHUS
Kele3a Heie(PUIUTHBIMA
YIIIEPOJICOAEPKALIUMHU
BOCCTaHOBHUTEIISIMH

2.1 IlpeanochuIKu K
nepexo.ly Ha BHEJJOMEHHOE
MOJTyYCHUE METaIlIa B
YCIOBHAX BO3MOKHOTO
BBEJICHUS "yTIepOIHOTO
Hajora" ¥ HapacTaroImero
JeQUIINTa KOKCYIOIIUXCS
yrien.

15

Ilouck
nHdopmauu B
HayYHOU U
MIaTeHTHOM
JIUTEpaType Mo
TeMe 3aHATHA.

VYceTHbIi onpoc

IK-1.1

2.2 Knaccuguxanus
HPOIIECCOB BHETOMEHHOTO
HOJTy4YEeHUs YEPHBIX
METaJlIoB C
HCTIONB30BaHUEM
YTIEPOTHOTO
BOCCTaHOBHTEIIS:
TBepRodasHbIe U
XKUJKO(a3HbIE IPOLECCHI.
OCHOBHbBIE HEpPEIICHHbIE
pOOIEMBI B ITpearaeMbIX
COBPEMEHHBIX CXEMaXx.

1,5

ITouck
“HPOPMAIIUH B
HAayYHOU U
TMaTeHTHON
JUTEPAType MO
TeMe 3aHATHS.

YcTHbIH onpoc

IK-1.1

HWroro no pazaeny

3. BoccranoBieHue xkee3a
HeJe(pUIMTHBIMU YTIIIMU U
TEXHOTEHHBIMU
YIIIePOICOACPIKAIIUMHE
MaTepuaiaMu

3.1 TrepnogaszHoe
BOCCTAaHOBJICHHE YTJIEM B
TpyOUaThIX Imeyax.
TIponeccer OSI, TDR,
DRC,Ghaem, SL/RN, Jindal,
Siil, Codir:
TEXHOJIOIMYECKUE CXEMBI,
OIIIUU 110 CprI)I'O U 110 BI/II[y
BOCCTaHOBHTEJISI, arPETaThI,
TEKYIIee COCTOSHHE U
MIEPCTIEKTHBBI,
MIPEUMYIIIECTBA U
HEJIOCTATKH.

1,5

ITouck
uH(pOopMaIU B
Hay4HOU U
MAaTEeHTHON
JUTEpaType Mo
TeMe 3aHATHS.

Hoxnan ¢
npe3eHTanuei /
YceTHbli onpoc

K-1.1

3.2 Teepaodasnoe
BOCCTAHOBJICHHE yTJIEM B
neyax ¢ BpalaroIuMcst
nojoM. [Iponeccst Comet,
Fastmet, Inmetco, Dry Iron,
Iron Dinamics:
TEXHOJIOTHYECKUE CXEMBI,
OTIIIMY TIO CHIPBIO U TIO BUIY
BOCCTAHOBUTEIIS, arPeTaThl,
TEKyIlee COCTOSHIE U
MEPCIECKTUBHI,
MPEUMYIIECTBA U
HEIOCTAaTKH.

1,5

ITounck
“HPOpPMALIUH B
Hay4YHOU U
MaTeHTHOI
JUTEepaType mo
TeMe 3aHATHsL.

Hoxnan ¢
npe3eHTanuei /
YcTHbIl ompoc

IK-1.1

3.3 TrepaogaszHoe

15

TTouck

Hoxnan ¢

MK-1.1




BOCCTAaHOBJICHHE YTJIEM B
PEaKTope C KHUIISAIIAM CIIOEM
(mportecc Circofer) u B
MHOT'OTIOJIOBOM
BpaIlAroNIEeHCsT eYH
(mportecc Primus):
TEXHOJIOTHYECKHE CXEMBI
TPOIIECCOB, OIIIIUH TT0
CBIPBIO U 110 BUAY
BOCCTaHOBHTEISI, arPETaTHI,
TEKyIlee COCTOSIHUE U
MIEPCTICKTHBBI,
MPEUMYIIECTBA U
HEJIOCTATKH.

“HPOPMALIUH B
HayYHOU U
MaTeHTHON

JUTEpAType MO

TeMe 3aHATHS.

npe3eHTanuei /
VYceTHbI# ompoc

3.4 XKunkodazHoe
BOCCTAaHOBJICHHE C
HCIIOJIb30BaHUEM

IUTAaBWIBHOTO TeHEpaTOpa. TTonck
Ipomeccur Corex u Finex: nH(OpMaIHK B Toknaz ¢
TEXHOJIOTHUYECKUE CXEMBI HayIHOU U .
’ 3 1 15 i N Ipe3eHTanuei / MK-1.1
OIILIUH MO CBHIPBIO U 110 BUJY MaTEHTHOM .
VYcTHbI# ompoc
BOCCTaHOBUTEJISL, arperarsbl, JUTEpAType MO
TEKyIee COCTOSHIE U TEeM€ 3aHITHSI.
MEPCIEKTUBEI,
MIPEUMYIIECTBA U
HEIOCTATKH.
3.5 BoccraHoBiieHHE yTiieM
B xuaKkoi BaHHe. [Ipomeccrr
DIOS, Romelt (TDXB), Towuck
Hismelt: rexnomoruueckue uH(pOpMaIHH B Joxmaz c
CXEMBI, OIIMH 110 CBIPBIO U Hay4YHOU U .
» Tt P 3 1 11 Y N npe3eHTanuei / IIK-1.1
0 BU/1y BOCCTaHOBUTEIIS, MaTEHTHOM .
YceTHbIi onpoc
arperarsl, TeKyIee JUTEPATYypPE MO
COCTOSIHUE U TEPCIICKTHBEI, TEME 3aHATH.
MPEUMYIIECTBA U
HEJOCTATKH.
3.6 BoccraHoBiieHHE yTiieM
B J)KUJKOM BaHHe. [Iponeccsl
Auslron, Tecnored, AlSI Monck
Direct, Ironmaking, CCF:
“HPOPMAIIUH B
TEXHOJIOTHUYECKHE CXEMBI, N Hoxnan ¢
HAYYHOH U .
OTILIMY TIO CBHIPBIO U 1O BUAY 3 1 1 HaTeHTHOG npe3eHTanuei / IIK-1.1
BOCCTAHOBUTEJIS, arPerarsl, VYerHsli onpoc
JUTEpATypE MO
TEKYyIIee COCTOSTHHE 1
TEME 3aHATHS.
TIEPCIICKTHBHI,
MPEUMYIIECTBA U
HEJOCTATKHU.
3.7 CtpyitHO-?MHCCHOHHBIE
MPOIIECCHl BOCCTAHOBIICHHS
xenesa yraem (MPCU, Houcxk
BUCPA, C3P):
uH(pOpMaIIH B
TEXHOJIOTMYECKUE CXEMBI, N Joxmaz ¢
HAYYHOU 1 .
OIIUU TI0 CHIPbIO U TIO BUAY 3 1 1 HATCHTHO npe3eHTanuei / IIK-1.1
BOCCTaHOBHUTEJISI, arperarhbl, YCTHBIN Onpoc
JUTEpATypE MO
TEKYyIIee COCTOSTHHE 1
TEME 3aHATHSL.
MEPCIEKTUBHI,
MPEUMYIIECTBA U
HEJOCTATKH.
Hroro no paszaeny 21 8 91
Hroro 3a cemectp 36 18 16,1 3a4éT




Hroro o aucumruinHe | 36 | | 18 |16,1| 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPENo1aBaHUH JUCIUIUIMHBEI « BHETOMEHHOE TOTy4YeHne
MeTaJula» UCHOJB3YIOTCS KaK TPAJUIIMOHHAS U MOAYJIbEHO-KOMIETEHTHOCTHAS TEXHOJIOTHH,
TaK ¥ TEXHOJIOTUS MPOOIEMHOTO U MHTEPAKTUBHOTO O0yUYCHHS.

Jlexuu mpoxoaAaT Kak ¢popme HH(POPMAIIMOHHBIX JIGKIIUH, TaK U B (JOpME JECKIIHIA-
KOHCYJIbTAIlM, TJIe TEOPETHUECKUI MaTepuall 3apaHee BHAACTCS 00YJatOIUMCS IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl IOJTOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHS
MIPOXO/IUT 1O TUITY BOIPOCHI-OTBETHI-TUCKyCcCUsl. MHOTAA JEKIIMHU IPOXOIAT B BHJIE
POOJIEMHO JIEKIIUH C OCBEIICHUEM Pa3IMYHBIX HAYYHBIX OIXO0/I0B K TIOCTABICHHOM
npobieme.

B n3noxeHnu JeKIMOHHOTO MaTepualia v MPH MPOBEJACHUH MPAKTHUECKUX 3aHATHHA
MpEearoaaraeTcs Nepexoa OT PENPOAYKTUBHBIX METOJOB 00yUEHHS K YaCTUYHO-TIOUCKOBBIM
Y MCCIIEIOBATEIbCKUM METOAAM, Pa3BUBAIOIINM JIOTHUECKOE, TEOPETHUECKOE MBIIIIICHHE,
yYMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3Toil 1emnbio
BO3-MOKHO HCIIOJIb30BAaHHE METOJI0B IBPUCTUYECKUX BOIIPOCOB U OPIUHCTOPMUHTA
(MO3roBO# aTakm).

[Tpu npoBeneHNU NPAKTUYECKUX 3aHATUII HEOOXOAUMO IIeJIEHATIPABICHHO
MEPEXOIUThH OT PEMPOAYKTUBHBIX METOJIOB O0YyYEHUS K YACTUYHO-TIOMCKOBBIM U
HCCIIeIOBATENLCKUM METO/1aM, pa3BUBAasl JIOTMUECKOE MBIIIIEHUE, YMEHUE apryMEHTHPOBATh
U OTCTauBaTh COOCTBEHHOE MOHMMaHUe Bompoca. C 3Toi 1eIbi0 BO3MOKHO HCIIOIb30BAHUE
KaK TPaAUIIMOHHOM, TaK IPOOJIEMHOM U HHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTUH.

Ha 3ansTusX 1enecoodpa3Ho UCMIOIb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO
B3aMMOOOYYEHHUS, COBMEIIIas e C TeXHoJoruei npobdiaemuoro odyuenus. [Ipu stom
He00X0IMMO MOBBINIATH TO3HABATENIFHYIO AKTUBHOCTD CTYJIEHTOB, OpPTraHU3Ys
CaMOCTOSITENIbHYIO PA0OTy KaK MCCIIE0BATEIbCKYIO TBOPUECKYIO J€SITEIbHOCTD.

Crenyer UCIIOJIb30BaTh KOMIUIEKC HHHOBAIMOHHBIX METO/IOB aKTUBHOTO 00yYeHHUS,
BKJIIOYAIOIIUH B ce0s:

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH C MOKa3aTeIbHBIM PELICHUEM MPOOIIEMBI
npernoiaBaTeneM u 6e3 Hero;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO JIETEILHOCTh B PEILICHUH MTPOOIIEM, HAaPaBIIeMyto
IIpero/iaBaTesneM;

- CAaMOCTOSTEJIBHOE pelieHne mpodaeM 00yJaroIuMUCs 101 KOHTPOJIEM
npernoaBaTens.

Peanu3zanus ”HHOBAlIMOHHBIX METO/I0B O0OY4YEHHUsI BO3MOXKHA C MCIIOJIb30BaHUEM
CIIEAYIOIINUX PUEMOB:

- pacKpbITHE Mpemno/iaBaTe’eM MPUUUH U XapaKkTepa Hey1ad, BCTPEUaoIuXCsl IPU
peleHnu nmpooiem;

- IGMOHCTpAIXs PA3HBIX MOIXO0/I0B K PEIIEHUI0 KOHKPETHOM MPpo0IeMbl;

- aHAJIM3 TIOJTYYEHHBIX PE3yNIbTaTOB U OTHICKAHUE TPAHUI] KX TPUMEHUMOCTH U Jp.

[Tpu npoBeieHNH 3aKIIIOYUTEIBHOTO KOHTPOJISE HEOOX0AUMO BBISIBUTH CTETIEHb
MPaBIJIbHOCTH, 00beMa, TITyOHHBI 3HAHUH, YMEHUH, HABBIKOB, TIOTYYSHHBIX MPU U3yUYECHUU
Kypca Hapsily C BBISIBIIEHUEM CTETIEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHH MTOJTYY€HHBIX
3HAHUU.

K vHTEepakTHBHBIM METOJIaM, UCTIOJIH3YEMbIM MPU U3YUCHUU AUCIUILITIHBI
«BHeoMeHHOe MoTydYeHue MeTalia, OTHOCITCS UCIOIb30BaHUE MPOOIEMHBIX METO/IOB
W3JIOKECHUS MaTepraja ¢ IPUMEHEHHEM 3BPUCTHUYECKHUX MPUEMOB (CO3AaHUE MTPOOIEMHBIX
CUTYaIMH | JIp.), a TAK)KE CO3/ITaHNE AIEKTPOHHBIX MPOAYKTOB (ITPE3CHTAIIHH ).



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUecKOe M HH(pOPMALIMOHHOE O0ecTieYeHHe TN CUMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. OCHOBBI METAITYPTUYECKOTO MPOU3BOJICTBA : YUeOHUK /i By30B / B. A. burees,
K. H. BnoBun, B. M. Konokonb1ieB [u ap.]. — 5-e u3a., crep. — Cankr-IleTepOypr : Jlanb,
2024, — 616 c. — ISBN 978-5-507-47607-7. — TekcT : 37eKTpOHHBIH // JIaHb : 37I€KTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/397271 — Pexum pocryma:
JUISL aBTOPU3. MOJIb30BATENCH.

0) lonoJIHUTeILHAS JIUTEpPaTypa:

1. Wlynsm, JI.A. DHEpro-skonornyeckuii aHamu3 3GpPEeKTHBHOCTH METATyprHYECKIX
npo-meccos : yuedHoe nocodbue / JI.A. Hlynsu. — Mocksa : MUCHUC, 2014. — 267 c. —
ISBN 978-5-87623-765-1. — TekcT : a5ekTpoHHbIH // JIaHb : 351eKTpoHHO-0n0IMoTeYHas
cucrema. — URL: https://e.lanbook.com/book/117063

2. CumoHsiH, JI.M. OueHka U yTy JOCTUKEHUS SKOJIOTMYECKH YUCTOIO
METaJUTYPrHUECKOTO TPOU3BOICTBA : yuebHoe nmocooue / JI.M. Cumonsn, K.JI. Koceipes,
A.U. KoueroB. — Mocksa : MUCUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. —
Texcr : anexTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/117048

3. Kapmanosckasi, H. B. Dxonorust MeTamyprudeckoro npou3Bo/ICTBA | yueOHOE
nocobue / H. B. KapmanoBckas. — 2-e u3z. nepepad. u gon. — Hopwmisck : HITHUU, 2020 —
Yacte 1 — 2020. — 99 c. — ISBN 978-5-89009-728-6. — TekcT : anekTpoHHbI#H // JIaHb :
aJIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/173792 . —
Pexxum nocTyna: st aBTOpHU3. TOJIb30BaTENEH.

B) MeToanueckue yKazaHusi:

Brmonnenue u oopMieHne BEITYCKHBIX KBATH(PUKAITMOHHBIX PadOT, HAy4YHO-
HCCIIEeIOBATENLCKUX PA0OT, KYPCOBBIX pa0OT MAarucCTpoOB M OTYETOB MO MPAKTHKAM :
Metonudeckue ykasanus / M. b. beikoBa, XK. A. ['opeesa, H. C. Koznosa, [I. A. IloaropHsii.
— Mocksa : MUCHUC, 2017. — 76 c. — Tekcr : 21ekTpoHHbIH // JIaHb : 371€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/108098 . — Pexum nocryma:
JUIsl aBTOPU3. MOJIB30BaTENEH.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

Haumenosanue N
1o Ne norosopa CpoK JeiCTBUS TUICH3UH
MS Office 2007
Professional Ne 135 o1 17.09.2007 6eccpouHo
7Zip CBOOOZHO pacmpocTpaHsieMoe 0eccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Haspanue xypca CchlIIKa

I?JEKTPOHHI’R pecypcsl Gubmuorexn MITY mm. https://host.megaprolib.net/MP0109/\Web
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https://host.megaprolib.net/MP0109/Web

depnepanbHOE TOCYAAPCTBEHHOE OFOKETHOE
yupexaenue «DenepanbHbI HHCTUTYT URL: http://www1.fips.ru/
MIPOMBIIIJICHHON COOCTBEHHOCTH)

HanmonanbHast ”HGOPMAIIHOHHO-aHATUTHIECKAS
cucreMa — Poccuiickuii wmHaexkc HaywHoro | URL:https://elibrary.ru/project risc.asp
[UTHPOBAHHUS

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCITUILINHBI BKIIOYAET:

1. Yuebnas ayauropusi Ajs IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KAlIMMHU JJIs1 TIPEACTaBICHUS y4eOHOH
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIMHBIMH CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayJUTOpUs ISl IPOBECHUS TPAKTUICCKUX 3aHIATUN OCHAIICHA:

TEXHUYECKUMU CPEICTBAMH OOYUEHHUSI, CITY)KAlIMMH JJIs1 TIPEACTABICHUS YIeOHOH -
TEXHUYECKHMHU CPEACTBAMH 00Yy4EHUS, CITYKAUTUMH ISl IPEACTABICHUs y4eOHOU
nHpopManuy OOJIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEICTBA XpaHEHUS, IEpeAad U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayaAuTopus s TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALNH,
TEKYIIETO KOHTPOJISA ¥ IIPOMEKYTOYHOM aTTECTAllMU OCHAIICHA:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakimoYeHnEeM K ceTn
«VlHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITHOHHO-00Pa30BaTENbHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TlometieHue Jj1si CaMOCTOSATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VIHTEpHET» | C TOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIN3UPOBAHHON MEOEIbIO.

5. [Nomernenue s xpaHeHUs ¥ MPOGUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CHIeIMATM3UPOBAHHON MEOEIBbIO: CTEIUTaXKaMH JIJIsl XpaHEHHs Y4eOHOTO
o0opyI0BaHUs;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa yueOHOro 000pyJ0BaHMUs;

- mKadaMu 1J1s1 XpaHEeHUs] y9eOHO-MEeTOINYECKON TOKyMEHTAIINN 1 MaTepUAIIOB.
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TTPNJIOXXKEHUE 1
6 YueOHO-MeTOauYecKOoe 00ecIeueHne CaMOCTOSITEIIbHOM PaO0THI 00 YyJarOIIHXCS

IIo mucuunimHe «BHEIOMEHHOE IOJIy4EHHME MeETajula» IIPeAyCMOTpeHa ayIuTOpHas u
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaromuXxcs.

AynuTOpHas caMOCTOsATeNIbHAs paboTa CTYJEHTOB MPEAIOJIaraeT pelieHue KOHTPOJIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHIX U BBIMOJIHEHUE Ja00paTOPHBIX PadoT.

Bompocel ansi caMompoBepKH TpeACTaBICHbl B BUIE MPAKTUKO-OPHEHTUPOBAHHBIX
3aJJaHUM JJIs1 OLICHKH HCIIOb30BaHUs MPOU3BOACTBEHHBIX U TEXHOJIOTMYECKUX JAAHHBIX. Takke
BONIPOCHI JJII CaMOIIPOBEPKH TMPEICTABICHBI TEOPETUYCCKUMHU BOIMPOCAMHU, TPEOYIOUTUMU
Pa3BEPHYTOTO YCTHOT'O OTBETA, KOTOPHIE MO3BOJISIIOT MPOBEPUTH YPOBEHb YCBOCHUS 3HAHHUM U
OCBOCHUS 00ITNX U IPOPECCHOHATBHBIX KOMITIETSHIIUH TI0 AUCIUILINHE.

IIpumepHBIe BONPOCHI 1JI1 YCTHOTO ONPOCA MO U3y4aeMbIM TeMaM

1.  Knaccudukanus BHEJOMEHHBIX IPOIIECCOB MOTYIEHUS Kelle3a C HCIOIb30BaHUEM TBEPIBIX
BOCCTaHOBUTEIEH

2. IlpuuuHBI pa3BUTHS METALUTYpPTUH JKeJe3a

3.  TepmoanHamuiKa BOCCTAHOBJIICHHUS OKCHUIOB >Kejle3a TBEPJbIMA BOCCTAHOBHUTEISIMH B
pacruiaBe

4.  TlomydeHue ryOouaToro >kejue3a BO BpAIIAIOIIMUXCS TPYyOUaThIX Mmeyax

5.  Ilomyuenue rybuaToro kenesa B leyax ¢ BpallaloluMcs o10oM — mpouecc Inmetco

6. IlomydeHue ry04arToro xesuesa B reyax ¢ Bpamarmmmmcs nogoM — nporecc DRylron

7. Tlomydenue rybuaToOro xees3a B eyax ¢ BpamaromuMcs moaom — nporecc FASTMET

8. [MTonyueHue ry6UaToOro Kenesa B reyax ¢ BpaaronmMes moaom — mpoiecc 1Tmk3

9. Meraiumzanus KENe30pyIHOTO CHIPhSl TBEPJBIM BOCCTAHOBHTEJIEM ITyTeM OOXKHTa
PYAOYTOJIBHBIX OKaThHIIIEH

10. OpnocTamuitHbIE CIoco0bI MTOJTyYEHUS KHUIKOTO MeTajuia 1o cxeme
«BOCCTaHOBJICHUE-TIABIICHUE)

11. JIByxcraauiiHble CIocoObl MOJIyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBIIEHHUE-TINIaBIIeHUE) - poriecc Corex

12. JIByxcraauiiHbIe CIocoObl MOJTyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBJICHUE-TUIABIICHUEY - Tipoiiecc Dios

13. JIByxcraamiiHbIe CIocoObl MTOJTyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBIICHHE-TIIaBIIeHHE) - Tiporiecc Hismelt

14. JIByxcranuiiHble CHOCOObI MTOJTyYEHUS KHUJKOTO MeTajuia o cxeme
«BOCCTaHOBIIEHUE-TUIaBNeHue» - mporecc CCF

15. JIByxcranuiiHble CIocoObl MTOJTyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBIICHHE-TUTaBIIeHHEY - Tipotiecc SR Smelter

16. [IByxcraawiiHbIe CIocoObl MTOJTyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOccTaHoBIeHUe-aBneHuey - npomecc IRON DYNAMICS

17. JIByxcranuiiHble CrocoObl MTOJTyYEeHUS KHUIKOTO MeTajuia o cxeme
«BOCCTaHOBIIEHUE-TIaBNeHue - nmporecc FASTMELT

18. JIByxcraamiiHbIe CIocoObl MTOJTyYEeHUS KHUIKOTO MeTajuia o cxeme

«BOCCTaHOBIIEHUE-TIIaBNeHue) - mporecc REDSMELT
19. IIpomecc Poment
20. IInma3meHHbIE MPOLECCHI MONIYUYEHHS KUAKOTO MeTasia
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a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUN
WHIUKATOpa

OneHouHble CpeCTBA

IIK-1: Cnnoco0eH BBINOJIHATH TEXHOJOTHYECKUE ONePaliy 10 MOJYYECHUI0 MeTALIyPriH4ecKoil MPOAYyKIUH, ee JajbHelineiil 00padoTke

IK-1.1 Ocy1ecTBIsieT TEXHOJIOrHUecKue onepanuu 1o | [lepeueHb TeOpeTHUECKUX BOIPOCOB K 3aUeTy:

MOJTYYCHUIO METAJUTyPrHYECKON TPOIYKIIHH, €€
JnanpHenen oopadboTke

w N

©ooN O A

11.

12.

13.

14.

15.

TBEPBIX BOCCTAHOBUTEIEN
[IpuumHbI pa3BUTHS METAILTYPrUH JKele3a

1. KJ'IaCCI/I(bI/IKaI_[I/IH BHCIOMCHHBIX IIPOHCCCOB IOJJYUYCHHUA IKEJI€3a C HUCIIOJIB30BAHUCM

TepMOILI/IHaMI/IKa BOCCTAHOBJICHUA OKCHIOB IKC€JIC3a TBCPAbIMHU BOCCTAHOBUTCIISIMU B

pacilyiaBe

[Tosrydenue rybouaToro xemne3a BO BPaIIAOIIUXCS TPYyOUIaThIX Mmeyax

HOHy‘IeHI/IC ry6anoro JKCJIC3a B II€YaX C BpallaroIuMCA TOAOM — IMMPOLECC Inmetco

[Monyuyenue ryd4aToro kenesa B Ieuax ¢ Bpallammumcs mojgom — mporecc DRylron
[Tonmyyenue ryOuaToro xenesa B edax ¢ Bpamiammumcs nojaom — npouecc FASTMET

[Monyuyenue rydgaToro xenesa B reyax ¢ BpaIlalomuMcst mogoM — mpoiecc 1Tmk3

Merannuzanus JKCIIC30PYAHOI'0 ChIpbA TBEPABIM BOCCTAHOBUTCIICM IIYTEM 00xura

PYAOYTOJIbHBIX OKATHIIIEH

OnHOCTaaMifHbIE ~ CHOCOOBI  TOJMYYCHUS  HKHIKOTO
«BOCCTAHOBJICHHE-TIJIABIICHHE)

JIByxcTaauiiHbie ~ CHOCOOBI  TOJIyYeHHs]  JKHIAKOTO
«BOCCTaHOBIICHHE-TIJIABIICHHEY - Tiporiecc Corex
JIByxcTaauiiHbie ~ CHOCOOBI  TOJIyYeHHsS]  JKHIAKOTO
«BOCCTAHOBIICHHE-TIJIABIICHHE - Tiporiecc Dios
JIByXxcTaauiiHbie  CIOCOOBI  TOJIYUEHHS  JKHUIKOTO
«BOCCTaHOBIICHHE-TUTaBIICHHEY - Tiporiecc Hismelt
JIByXxcTaauiiHbie ~ CHOCOOBI  TMOJIyYeHHsS]  JKHUIAKOTO
«BOCCTaHOBJICHUE-TIIaBIIcHUEY - mporecc CCF
JIByxcTaauiiHbie ~ CHOCOOBI  TOJIyYEHHsS]  JKHUIAKOTO
«BOCCTaHOBJICHHE-TUIABIICHHE) - Tiporiecc SR Smelter
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METaia

METaia

METaia

METaia

METaia

1o

o
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110
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CXEMC

CXEMC

CXEMC

CXEMC

CXEMC

CXEMC
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16. IByxcraauiiHbie CIIOCOOBI MIOJIy4EHHUS KHUJKOTO MeTaia
«BOCcTaHOBIIeHUe-TaBaeHue» - mporecc IRON DYNAMICS

17. JIByxcraguiiHble CIIOCOOBI IIOJTyYEHUs JKUJKOIO MeTajuia
«BOCCTAaHOBJICHHE-TIIaBJIeHUEey - poriecc FASTMELT

18. JIByxcraamiiHbIe CTIOCOOBI HOJIyYEHUs KUJKOTO MeTaa
«BOCCTAaHOBJICHHE-TIIaBIeHUEe) - Tporiecc REDSMELT

19. IIpomecc Poment

20. Tlma3MeHHBIE MPOLECCHI MOYUCHUS KUAKOTO MeTalia

IIpumepHbIe NPaAaKTHYECKHE 3aaHNS:

I[Io mnpeacTaBieHHOW  TEXHOJOIMYECKOM  CXeMe  HMICHTH(HUIMPOBATH

o CXEMCEC

o CXEMCEC

1o CXEMC

Pa3sSHOBHUAHOCTb

IMPOU3BOACTBCHHOI'O0 IIpouecca. Onucarb MOATOTOBKY PYAHOI'0 ChIpbs WM BOCCTAHOBUTCIIBHBIX
ra3zoB. lloACHUTP MOCTOMHCTBA M HEOOCTAaTKH CXEMEL. YKa3aTh BKJaj nponecca B O6H_Iy1-0

CTPYKTYpPY IIPOM3BOJICTBA XKeJle3a BHEJOMEHHBIMH CIIOCOOaMHU.

Lurmp Ove'Peloty/
Addtves

bk
Yo Gns SO Evpon Gas
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Reduction
Shatt

Mot-Gas
Cyclonw
Meltor

A
€
) Cooling Givs \yb
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Hon Maeal Orygen
Ard Siag




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[TpomMexxyTodHast aTTeCTalUs [0 TUCIUIUTNHE «BHETOMEHHOE MOIyIeHNE METAIIIa» BKIIOUAET
TEOPETUYECKHE BOMPOCHI, TO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUSI 00YYArOIIMMUCS 3HAHUH, U
NPaKTUYECKHUE 3aJ[aHus1, BBISBIISIIOIINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
npoBouTcs B popme 3auera (7 cemectp).

3aueT Mo JAaHHOM AUCLUUIUIMHE IPOBOJUTCS B YCTHOU (hopMe IO BOIIPOCaM U3 CIHCKa,
JIOBEJIEHHOTO JI0 CBEJICHHUS CTYJEHTOB, BOIIPOC MOXKET COAEPkKAaTh HEOOIBIIOE TPAKTHIECKOE
3aJlaHue.

IMoka3aTeu ¥ KPUTEPUH OIlEHUBAHUS 3a4eTa:

— OLCHKY «3a4YTE€HO0» CTYACHT I1OJIy4acT, €CJIM MOKCT IIOKa3aTh 3HAHWA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHUS I/IH(l)OpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCHICHUS IPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalllu.

— OILICHKY «H€ 3a4YTE€HO0» CTYACHT I10JIy4acT, €CJIM HC MOXKCT IMOKAa3aTb 3HAHUA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BsACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOJKCT IMOKAa3aTbh NHTCJUICKTYAJIbHBIC HABbBIKU
pemicHus NpOCThIX 3a/ia4, AaTb OLICHKY npez(noxceHHoﬁ CUTyallun



