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JIner akTyanu3anuu padoyei 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. XapueHko

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. XapueHko

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

[Iporokon ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu Kadeapbl MeTammypriui 1 XUMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C. iaplleHKO




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
YTIISIMH.

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

3uanus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTLINHBI
OyayT HEOOXOAMMBI AJI U3YYECHUS JUCIUILTAH/TIPAKTHK:

HayuHno-uccnenoBatenbckas pabora

[TpoaBrkeHNE HAYYHOU MPOTYKIIMU

IToaroroBka k cgade v caavya rocyZapCTBEHHOIO DK3aMeHa

[Ipoun3BOACTBEHHAA - TPEAIUINIOMHAs TPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (MOayisl) «BHeroMeHHOe NoidydyeHue
MeTajuia» 00yJaroUMiics JoKeH 001a1aTh CIeIyIOIUMI KOMIETEHIIUSAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-1 Crioco6eH BBINOIHATH TEXHOJIOTHYECKHE ONEPAIIUH 10 MOJTyYSHHIO
METAJUTYPrHUECKON NPOAYKINH, €€ JajibHelel oopaboTke

IK-1.1 Ocy1ecTBIsSIET TEXHOJIOTMYECKHUE ONEPALIMH 110 OJTYYEHHUIO
METAJUTYPrHYeCKON NPOAYKINH, €€ JajibHeime 0opaboTke




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4ETHBIX €AMHUI] 72 aKajl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;
— camocTosTenbHas pabota — 59,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas 3w
KOHTaKTHas paboTa 5 % dopma TeKyIero
Pasen/ Tema 9 (B akan. 4acax) g E‘ Bun § KOHTPOJISI Ko
N — > g © | camocToATeNbHOM | yomeBaSMOCTHH | L o\ o
g g paboThI TIPOMEKYTOYHOM
Tex. mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Kitaccudukanus OCHOBHBIX
MPOLIECCOB BOCCTAHOBIICHUS
xKeJe3a Hele(PUIUTHBIMH
YIJIEPOJICOAEPKAILUMHU
BOCCTAHOBUTCIISIMU
1.1 IIpennocbutkn K
nepexoay Ha BHEJOMEHHOE IMouck
MOTyYeHUe MeTallia B nHbopmany B
YCIOBUAX '1?03M0)KHOFO 2 2 45 Hay1HOH 1 VTt ompoc K-1.1
BBCJICHUA "YTIJICPOAHOI'O IIaTCHTHOU
Hayora" ¥ HapacTaloLIero JIuTepaType 1o
JneduIrTa KOKCYOLIIHXCS TeMe 3aHATHS.
YIJIEH.
1.2 Knaccudukarus
MPOLIECCOB BHEIOMEHHOTO 5
TMOJTYUYCHUS YCPHBIX
METAJIJIOB C Iouck
UCII0JIb30BaHUEM uHdopmaru B
YIJICPOAHOTO 2 2 4,5 HaysHou 1 YcTHBIi onpoc IK-1.1
BOCCTaHOBUTEIIS: MaTEeHTHOM
TBepHodasHble U JATeparype 1o
KHIKO(pa3HbIEe TIPOLECCHI. TeMe 3aHATHS.
OCHOBHBIE HEpEIICHHbIE
poOJIeMBI B TIPeIaraeMbIX
COBPEMCHHBIX CXEMax.
HWroro no pazaeny 4 4 9
2. BoccranoBiieHue xenes3a
HeJe()UIUTHBIMU YIIIIMH U
TECXHOTCHHBIMHA
YIIIEPOICOACPKAIUMHE
MarepuagaMu
2.1 Trepaoga3zHoe IMowuck
BOCCTaHOBJICHHE yTJIEM B uHdopmaru B Hoxnan ¢
TpyOuaThIX mevax. 5 4,5 Hay4YHOH 1 npe3eHTanuei / IK-1.1
Ipouecce OSI, TDR, MMaTCHTHOM YcTHbIl onpoc

DRC,Ghaem, SL/RN,

JIMTepaType 1o




Jindal, Siil, Codir:
TEXHOJIOTUYCCKHUE CXCMBI,
OIIUU 110 CI;IpI)IO U 110 BI/IL[y
BOCCTaAHOBUTCIIA, aneFaTLI,
TeKymee COCTOAHHE U
HepCHeKTI/IBLI,
MIPEUMYILECTBA U
HEOOCTATKH.

TEME 3aHATH.

2.2 Trepnoga3zHoe
BOCCTAHOBJICHHE YTJIEM B
reyax ¢ BpalaroImuMcs
nozgom. [Iporeccer Comet,

Fastmet, Inmetco, Dry Iron, Touck

Iron Dinamics: nHop MaLfHH b Hoxmaz ¢
TEXHOJIOTHYECKHE CXEMEI, 45 E:i’:::lfog npe3eHTanue / TIK-1.1
OIIIHH TI0 CBIPBIO U 110 BUAY jTeparype 1o VYcTHBIH onpoc
BOCCTaHOBHTEJISl, arperaThl, TeME 3AMSTHSL

TEKyIee COCTOSHIE U

MePCTICKTHUBBI,

MPEUMYIIECTBa U

HEJIOCTaTKH.

2.3 Teepmodasnoe

BOCCTaHOBJICHHE YTJIEM B

PeaKTope ¢ KUILIIIUM CIIOEM

(mporiecc Circofer) u B

MHorononOEv;oﬁ Mowck

BpAIAIONICHCs Teyn S ——

(mportecc Primus): N Hoxman ¢
TEXHOJIOTUYECKHUE CXEMBI 45 gzi]:::;og npe3eHTanue / TIK-1.1
MIPOLIECCOB, OMIIUH MO jTeparype 1o VYcTHBIH onpoc

CbIPBIO 1 TIO BHAY TeMe 3aHATHS.

BOCCTaHOBUTEJISL, arperarsbl,

TEKyIee COCTOSHIE U

MEPCHEKTUBBI,

MIPEUMYLIECTBA U

HEIIOCTATKH.

2.4 KunxodazHoe

BOCCTaHOBJICHUE C

UCII0JIb30BAHUEM

IUIAaBHUJILHOTO TeHepaTopa. IMouck

Tpomueccur Corex u Finex: HHPOPMAIHH B Joknaz ¢
TEXHOJIOTHYECKUE CXEMBI, 45 HayqHOH 1 npesenTanueii / IK-1.1
OIIIHH IO CBHIPBIO U 110 BUAY MaTeHTHOM VeTHB ompoc
BOCCTaHOBUTEJIS, arperarsbl, JUTEpaType Mo

TEKYIIee COCTOSHIE U TeMe 3aHATHS.

TNCPCIICKTUBBI,

MIPEUMYIIECTBA U

HEIIOCTATKH.

2.5 BoccTraHoBIeHHE yTIIEeM

B J)KUJKOM BaHHe. [Iponeccsl

DIOS, Romelt (ITXB), IMowuck

Hismelt: rexnonoruueckue uHdopmaru B Joxaz c

CXEMBI, OIIIHUH IO CBIPBIO U 4]5 Hay4YHOU I\/’I HpeSeHTaHHeﬁ / K-1.1
110 BUAY BOCCTAaHOBUTEJIA, IIaTCHTHOU VCTHBIH onpoc

arperarbl, TeKyIiee JATEepaType 1o

COCTOSIHUE U TIEPCIICKTHBBI, TeMe 3aHATHS.

MIPEUMYIIECTBA U

HEIIOCTATKH.

2.6 BoccraHoBiieHHe yriemMm (I)HOI/ICK Joknan ¢

B *xuaKoi BaHHe. [Iponeccer HH(pOpMaIuu B .

Auslron, Tecnored, AlSI 45 Hay4HOI 1 npeseHTalei / MK-1.1

Direct,

MMaTCHTHOU

VYcrHsli ompoc




Ironmaking, CCF:
TEXHOJIOTUYCCKHUE CXCMBI,
OIIIHNH 110 CBIPBIO U I1O BUAY
BOCCTAHOBUTECIJIA, arperarsbl,
TEKyHIEC COCTOSIHUE U
IICPCIICKTUBHI,
MIPEUMYILECTBA U
HEOOCTATKH.

JIUTEpaType 1o
TEMC 3aHATHA.

2.7 CTpyi{HO-3MUCCHOHHBIE
MPOLIECCHl BOCCTAHOBIICHUS

xenesa yriaem (MPCU, TMouck
BUCPA, COP):
nHdopMauu B
TEXHOJIOTHYECKUE CXEMBI, N Joxman ¢
HAY4YHOH U .
OIILIUH MO CHIPBIO U 110 BULY 4,5 HaTeHTHO npe3eHTanueit / TK-1.1
BOCCTaHOBUTEJIS, arperarsbl, YcrTHBIi orpoc
JHUTEpaType 1Mo
TEKyIee COCTOSHIE U
TeMe 3aHATHSI.
MEPCIEKTUBEI,
MPEUMYIIECTBA U
HEIIOCTATKH.
HWroro no pazaeny 31,5
3. [Ipoune anpTepHATHBHEIE
MIPOIIECCHI OTYYESHHUS MeTalIa C
UCTIOJIb30BAaHHUEM YTJIEPOTHBIX
MaTepHaJoB
3.1 Ilponecce Jopen u
Krupp-Renn:
pp Towuck
TEXHOJIOTHYECKUE CXEMBI,
uH(popMaIU B
OIILIUH IO CBHIPBIO U 110 BUY o Joknan ¢
Hay4YHOH U N
BOCCTAHOBUTEIIS, arperaThl, 45 o npe3eHTanuei / TIK-1.1
MIaTEHTHON o
TEKyIee COCTOSHIE U YcTHBIi orpoc
JHUTEpaType 1o
MEPCIEKTUBHI,
TeMe 3aHSITHS.
MIPEUMYLIECTBA U
HEIIOCTATKH.
3.2 TIpouecc Dketopr-
Basak u cnioco6 Bymie:
TTouck
TEXHOJIOTHYECKHE CXEMBI,
uH(pOopMaIU B
OIIIHH IO CBHIPBIO U 110 BUAY N Joxman ¢
HAYYHOU 1 .
BOCCTAHOBUTEIIS, arPEeTaThl, 4.5 . npe3eHTanueit / T1IK-1.1
MaTEHTHOM N
TEKyIlee COCTOSIHUE U VYcrHBI ompoc
JUTEpAType MO
MEPCIEKTUBHI,
TeMe 3aHATHSI.
MPEUMYIIECTBA U
HEJIOCTaTKH.
3.3 Ilpomecc B KUmSAIIIEM
nuiakoBoM ciioe Kapacaxu:
ITouck
TEXHOJIOTHYECKHE CXEMBI,
nHPOpPMALIUH B
OIILIUH MO CBHIPBIO U 110 BUY N Joknan ¢
HAay4YHOH U .
BOCCTAHOBUTEIISI, arperaThl, 45 . npe3eHTauei / TIK-1.1
MIATEHTHON .
TEKYIIee COCTOSHIE U YcTHBIi orpoc
JHUTEpaType 1Mo
MIePCIIEKTHBBI,
TEMe 3aHSATHS.
MIPEUMYIIECTBA U
HEIIOCTATKH.
3.4 TIponecc COIN:
TEXHOJIOTHYECKUE CXEMBI, Iounck
OIIIHH IO CHIPBIO U 110 BUAY nH(opManuH B Jokaz ¢
BOCCTaHOBHTEJISI, arPeraThl HAY4YHOU U N
> P ’ 54 v o npe3eHTaluei / IK-1.1
TEKYIIee COCTOSHIE U MaTeHTHOM N
VYeTHBI onpoc
MEPCIEKTUBHI, JUTEpATypE MO
MPEUMYIIECTBA U TEMe 3aHSATHS.
HEJOCTATKH.
IToxroroBka k Cpaua 3auera B
3.5 3auer A fata IK-1.1
caaye 3a4yera. yCTHOI# (opme.
HWroro no pazaeny 18,9




HWroro 3a cemectp

59,4

3a4uéT

Hroro no JUCHUITIIINHE

59,4

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis 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.

Jlexmu mpoxoaAaT Kak ¢popme nH(HOPMAIIMOHHBIX JIEKIIUH, TaK U B (OPME JEKIIUIA-
KOHCYJIbTAIlM, TJIe TEOPETHUECKUI MaTepuall 3apaHee BHAACTCS 00YJatOIUMCS IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl IOJTOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHS
MIPOXOUT TIO THUITY BOIPOCHI-OTBETHI-TUCKyCcCUsl. MHOTa JEKIMH MIPOXOAAT B BUIE
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 MCCIIEIOBATEIBCKIM METOAAaM, PAa3BUBAIOLINM JIOTHYECKOE, TEOPETHUECKOE MBIIIIICHHE,
yYMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3Toil 1emnbio
BO3-MOKHO HCIIOJIb30BAaHHE METOJI0B IBPUCTUYECKUX BOIIPOCOB U OPIUHCTOPMUHTA
(MO3roBO# aTakm).

[Tpu nmpoBeneHNN NPAKTUYECKUX 3aHATHI HEOOXOIMMO LIeTICHAPaBICHHO
MEPEXOIUThH OT PEMPOAYKTUBHBIX METOJIOB O0YyYEHUS K YACTUYHO-TIOMCKOBBIM U
HCCIIeIOBATENLCKUM METO/1aM, pa3BUBAasl JIOTMUECKOE MBIIIIEHUE, YMEHUE apryMEHTHPOBATh
U OTCTauBaTh COOCTBEHHOE MOHMMaHUE Bompoca. C 3Toi 1eIbl0 BO3MOKHO UCTIOJIb30BaHUE
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 TO3HABATENbHYIO AKTUBHOCTD CTYJICHTOB, OpraHU3ys
CaMOCTOSITENIbHYIO PA0OTy KaK MCCIIE0BATEIbCKYIO TBOPUECKYIO J€SITEIbHOCTD.

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

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH C MOKa3aTeIbHBIM PELIEHUEM MPOOIEMBbI
npernoiaBaTeneM u 6e3 Hero;

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

- CAaMOCTOSTEJIBHOE pelieHne mpodaeM 00yJaroIuMUCs 101 KOHTPOJIEM
npernoaBaTens.

Peanu3zanus MHHOBAllMOHHBIX METO/I0B O0Y4€HHUSI BO3MOXHA C HCIIOJIb30BaHHEM
CIIEAYIOIINUX PUEMOB:

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

- IGMOHCTpAIXs PA3HBIX MOIXO0/I0B K PEIIEHUI0 KOHKPETHOM MPpo0IeMbl;

- aHAJIN3 TIOMYYEHHBIX PE3yJIbTaTOB M OTHICKAHHUE TPAHUI] UX TPUMEHUMOCTH U JIp.

[Tpu npoBeeHNH 3aKIIIOYUTEIHLHOIO KOHTPOJIS HEOOXO0AUMO 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, HCTIOIH3yEMbIM MPU U3YUCHUU AUCIUTLITMHBI
«BHeoMeHHOe MoTydYeHue MeTalia, OTHOCITCS UCIOIb30BaHUE MPOOIEMHBIX METO/IOB
W3JIOKECHUS MaTepraja ¢ IPUMEHEHHEM 3BPUCTHUYECKHUX MPUEMOB (CO3AaHUE MTPOOIEMHBIX
CUTYaIMH ¥ JIp.), a TAKXKE CO3/IaHNE IEKTPOHHBIX MPOAYKTOB (Mpe3eHTAIUH ).



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

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

8 YuedHO-MeTOAHNYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIUIIHHbI

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 : Jlans,
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 3G PpEeKTHBHOCTH METaLTyprUYECKIX
npo-meccos : yuedHoe nocodbue / JI.A. Hlynsu. — Mocksa : MUCHUC, 2014. — 267 c. —
ISBN 978-5-87623-765-1. — TekcT : aneKTpoHHBIH // JIaHb : 251eKTpOHHO-0MOIMoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/117063

2. CumoHsiH, JI.M. OueHka 1 myTy JOCTUKEHUSI SKOJIOTMUYECKH YUCTOIO
METaJUTYPrHYECKOT0 MPOM3BOICTBA : yueOHoe nmocooue / JI.M. Cumonsn, K.JI. Kocsipes,
A.U. KoueroB. — Mocksa : MUCUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. —
TexcT : anexTponHslii // JIaHb : 31eKTpoHHO-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 : anexkTpoHHbI#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 paboT, HAy4HO-
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 .
10 Ne noroBopa CpoK JIeHiCTBUS JTHIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbublie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

| Haspanue xypca | Ccplika



https://e.lanbook.com/book/397271
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048
https://e.lanbook.com/book/173792
https://e.lanbook.com/book/108098

Hanumonanbuas
UH(POPMALIMOHHO-aHAINTHYECKAs
cucreMa — PoccuiCKUil HMHIEKC HAy4yHOrO

URL:
https://elibrary.ru/project risc.asp

denepanpHOE TOCYIaPCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
TPOMBIIICHHOW COOCTBEHHOCTHY

OnexTpoHHble pecypcbl Oubmuoreku MI'TY um.

LU https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIiedeHrEe JUCITUILIMHBI BKIIOYAET:

1. YuebHas ayauropust Al IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YyUeHUS, CYKALIUMHU ISl IPEACTaBICHUs y4eOHOU
nHpopManuu O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayJUTOpUs JJIs IPOBECHUS MTPAKTUIECKUX 3aHIATUN OCHAIIICHA:

TEXHUYECKUMU CPEICTBAMH OOYUEHHUSI, CITY)KAllIMMH JJIs1 TIPEACTABICHUS YIeOHOH -
TEXHUYECKHMU CPEACTBAMH 00Yy4EHUS, CITYKAUTUMH ISl IPEACTaBICHUs y4eOHOU
nHbopManuy O0JIBIION ayTUTOPHH: MYJIbTHMEIMIHHBIME CPEJCTBA XPAaHEHNUs, TIEpEelavun U
npeacTaBieHus yueOHoi nHdopmanmy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayauTopus s TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALNH,
TEKYIETO KOHTPOJISA ¥ IIPOMEKYTOYHOM aTTECTAllMU OCHAIIEHA:

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

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TlometieHue JjIsi CaMOCTOSATEIIbHON PaboThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VIHTEpHET» | C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEIly
YHHUBEPCHUTETA;

- CHeNMaIM3UPOBAHHOM MeOebIo.

5. Ilomerienue /i XpaHeHUs: U MPOYUIAKTUYECKOTO OOCITy>KUBAHHSI y4eOHOTO
000pyZI0BaHUS OCHAILEHO:

- CHeNMaIM3UPOBAHHON MeOeNbIO: CTeNIaKaMH JIUIsl XpaHEeHHsI yueOHOTro
00opynOBaHUS;

-MHCTPYMEHTaMH Ul PEMOHTa y4eOHOro 000py10BaHuUS;

- mKadamu 11 XpaHeHUs] y4eOHO-MEeTOINYECKOM TOKyMEHTAllUU 1 MaTepualloB.
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[MPUJIOXXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATeIbHOI padoThl 00y4a0IMXCS

[To mucuuminHe «BHEIOMEHHOE IMONydYeHHE MeTalia» IPEAyCMOTPEHa ayIuTOpHas H
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuxcs.

AynuTopHasi caMOCTOsITeNIbHAsl paboTa CTYICHTOB IPEIoiaraeT peuieHHe KOHTPOIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHIX U BBIMOJIHEHUE Ja00paTOPHBIX PadoT.

Bompocel  asi  caMONpOBEpKH MPEACTAaBICHbl B BHIC HPAKTUKO-OPHEHTUPOBAHHBIX
3aI[aHHﬁ AJi1 OOCHKH HCIOJB30BAHUA IMPOU3BOACTBCHHBIX W TCXHOJOI'MYCCKUX JTaHHBIX. Taxxe
BOIIPOCHI ISl CAMOIPOBEPKU MPEJICTABICHbl TEOPETHYCCKUMHU BOIMPOCAMHU, TPEOYIOIMMU
Pa3BEPHYTOTO YCTHOTO OTBETA, KOTOPHIC MO3BOJISIOT MPOBEPUTH YPOBEHb YCBOCHHS 3HAHUI U
OCBOCHHSI 00IINX ¥ MPO(ECCHOHATBHBIX KOMIIETCHIUH 110 AUCIUILTHHE.

[IpumepHbIe BONPOCHI 1JIS1 YCTHOI'O ONPOCA MO0 U3y4aeMbIM TeMaM

1.  Krnaccudukaius BHEIOMEHHBIX IIPOIIECCOB MOTYICHHSI XKelle3a C UCTIOIb30BAaHUEM TBEP/IBIX
BOCCTaHOBUTEIICH

2.  IlpuuuHBI pa3BUTHS METALTYPTHH KeJie3a

3.  TepmoauHamMuKa BOCCTAaHOBJICHHS OKCHIOB ejie3a TBEPAbIMH BOCCTAHOBHUTEIISIMU B
pacruiaBe

4.  Tlomydenue rydbuaToro xejie3a BO BPaIAIOIINXCsl TPyOUaThIX Mevyax

5. Tlomydenue ry0uaroro *esne3a B e4ax ¢ BpallarouiMces mooM — rpoiecc Inmetco

6. Ilomyuenue rybuaToro »esnesa B edyax ¢ BpamaroinmmMes moaoM — mporece DRylron

7. [Tomryuenue rybuaToro enesa B eyax ¢ Bpamaromumcs nojaom — npouecc FASTMET

8.  Ilonyuenue ryb4aToro keie3a B reyax ¢ BpalarommmMes mojgaoM — mpoiecc 1Tmk3

9. MerauM3anus JKEJIE30pYIHOTO ChIPhSi TBEPJBIM BOCCTAHOBHUTEIEM IIyTeM OOXHra

PYAOYTOJIBHBIX OKATBIIIEH

10. OpnHocraguiiHbIe CITOCOOBI TOJTY4CHHS KHIIKOTO MeTamia 1o cxeme
«BOCCTaHOBJICHHE-TIABIICHHE

11. JIByxcraauiiHbIe CIOCO0BI TOJTY4CHHS KHIIKOTO MeTaia o cxeme
«BOCCTaHOBIIEHHE-TUIaBIIeHHE» - Tiporiecc Corex

12. JIByxcraguiiHbIe CIOCO0BI TOJTY4eHUS KHJIKOTO MeTaia o cxeme
«BOCCTAHOBIICHHE-TIIaBIICHHE) - Tipotiecc Dios

13. JIByxcraguiiHbIe CIOCOOBI TOJTY4CHHS KHIIKOTO MeTaia o cxeme
«BOCCTaHOBJICHHE-TUIaBIICHHEY - Tiporiecc Hismelt

14. JIByxcraguiiHbIe CIOCOOBI TOJTY4CHHS KHIIKOTO MeTaia o cxeme
«BOCCTaHOBJICHUE-TUTIaBNIeHUE» - poriecc CCF

15. JIByxcraauiiHbIe CIOCO0BI TOTY4CHHS KHIKOTO MeTaia o cxeme
«BOCCTaHOBIICHHE-TUTaBIICHHEY - Tiporiecc SR Smelter

16. JIByxcraguiiHbIe CIOCOOBI TOJTY4CHHS HKHJIKOTO MeTaia 1o cxeme
«BoccTaHoBieHne-u1aBneHuney - mporecc IRON DYNAMICS

17. JIByxcraguiiHbIe CIOCOOBI TOJTY4CHHS HKHJIKOTO MeTaia 1o cxeme
«BOCCTaHOBIIEHHE-TUIaBIIeHHE» - iporiecc FASTMELT

18. JIByxcraauiiHbIe CIOCOOBI TOJTY4CHHS KHJIKOTO MeTaia o cxeme

«BOCCTaHOBIIEHHE-TUTaBIIeHHEe» - mporiecc REDSMELT
19. IIpouecc Poment
20. IIna3mMeHHBIC IPOIECCHI TOMYUSHUS KUIKOTO MeTalia



IMTPUJIOXEHME 2

OIIeHO'leIe cpeacrea JJid MPpOBEACHUSA l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA VIS IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTTeCTalum:

Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUA
WHIUKaTOpa

OneHouHble CpeCTBA

IIK-1: Cnoco0eH BBINOJIHATH TEXHOJOTMYECKUE ONePAIUM 0 MOJYYEHUI0 MeTAJIYPruYecKoii MPoayKIuM, ee 1ajibHelineii 00padoTke

IK-1.1 Ocy1ecTBIsSIET TEXHOJIOTMYECKHE ONepaluu 10
HOJTYYEHHIO METAILTYPrHYeCKOil MPOIyKIINH, ee
JnanpHenen oopadboTke

[lepeuenb TeopeTHYECKHUX BOIIPOCOB K 3a4ETY:

21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Knaccudukanuss BHEIOMEHHBIX IPOLIECCOB IOJYyYEHHs XKelle3a C HCIOJIb30BaHUEM
TBEPBIX BOCCTAHOBUTEIEH

[IpuunHbI pa3BUTHS METAILIYPrUH JKeje3a

TepmoauHaMuka BOCCTAHOBIICHHSI OKCHIOB JK€J€3a TBEPABIMH BOCCTAHOBUTEISIMH B
pacriase

[Tonydenune rydouaToro enes3a BO BpalllaloIUXCsl TPyOUaThIX mevyax

[Tonmyyenue ry0uaToro xenesa B reyax ¢ BpallatolMcs [0JI0M — rpoiecc Inmetco
[MTonyuyenue ryd4aToro xenesa B reyax ¢ Bpallammumcs mogom — nporecc DRylron
[Tonmyyenue ryOuaToro xenesa B neyax ¢ Bpariaromumcs nojaom — npouecc FASTMET
[Monyuyenue ryd4aToro xenesa B reyax ¢ BpaIlalomuMcst mogoM — mpoiecc 1Tmk3
Mertammuzanust KeJIe30pyIHOrO ChIpbsi TBEPJIbIM BOCCTAHOBUTENIEM IIyTeM OOXKHIa
PYAOYTOJIbHBIX OKATHIIIEH

OnHocTaauiinble CIOCOOBI  TMOJYYEHHUS  JKUAKOTO MeTajyla 10 CXeMe
«BOCCTaHOBJICHHE-TUTABIICHHE)

JIByxcTaauiiHble CIOCOOBl  TOJYYEHUS  KHJKOTO MeTajula 1o cxeme
«BOCCTaHOBIICHHE-TUTaBIIeHHEY - Tiporiecc Corex

JIByxcTaauiiHble CIOCOOBI MOJIy4YeHHUs KHJIKOTO MeTajula 1o cxeme
«BOCCTAHOBIICHHE-TIJIABIICHHE - Tiporiecc Dios

JIByxcTaauiiHble CIOCOOBl  TOJYYEHUS  KHJKOTO MeTajula 1o cxeme
«BOCCTaHOBIICHHE-TIIaBIICHHE - Tiporiecc Hismelt

JIByxcTaauiiHble CIOCOOBl  TOJYYEHUS  KHJKOTO MeTaula 1o cxeme
«BOCCTaHOBJICHUE-TIaBIIcHUEY - porecc CCF

JIByxcTaauiiHble CIOCOOBl  TOJYYEHHS  KHJKOTO MeTaula 1o cxeme




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

«BOCCTaHOBIICHHE-TUIaBIICHHEY - Tiporiecc SR Smelter

36. JIByxcraauiiHbie CIIOCOOBI MOTyYEHUS SKUIKOTO
«BoccTaHoBleHue-aBneHuey - npomecc IRON DYNAMICS

37. JIByxcTaauiHbIC CIIOCOOBI MOJTy4eHUs JKUIKOTO
«BOCCTaHOBIICHUE-TIaBIIeHUEY - iporecc FASTMELT

38. JIByxcTanuiiHble CIIOCOOBI MOJIy4EHUS SKUIKOTO
«BOCCTaHOBJICHUE-TIaBIIeHUEY - Tporiecc REDSMELT

39. IlIpouecc Poment

40. TIna3MeHHBIC MPOIIECCHI MOTYICHHS KUIKOTO METaslIa

METaljia 10 CXEMCE
METaaia 110 CXEMCEC

METalia 10 CXEMCE

IIpumepHbIe NpaKTHYECKHE 3a1aHUA:

[lo npeacraBneHHOW  TEXHOJIOTMYECKOM  CXeMe HIACHTU(PHUIMPOBATH  PA3HOBHUIHOCTH
IIPOU3BOACTBEHHOI0 Ipouecca. Onucarb NOATOTOBKY PYOHOTO ChIPbS M BOCCTaHOBMTEIBHBIX
ra3oB. [loSCHUTH NOCTOMHCTBA M HEAOCTAaTKM CXEMbl. YKa3zaThb BKJIAJ Ipoliecca B OOIyrO
CTPYKTYpY IIPOM3BOJICTBA JKeJie3a BHEJOMEHHBIMH CIIOCOOaMHU.
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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 popMme 3auera (5 Kypc).

3aueT Mo JAaHHOM AUCLUIUIMHE IPOBOJUTCS B YCTHOU (hopMe MO BOIIPOCaM U3 CITHCKA,
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 IMOKA3aTbh NHTCJUICKTYAJIbHBIC HABbIKU
pemicHus NpOCThIX 3a/ia4, AaTb OLICHKY npez(noxceHHoﬁ CUTyallun



