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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa U ogoopeHa it peanuzauuu B 2025 -
2026 yuebHOM roay Ha 3aceqaHuu Kadeapsl MeTauryprui 1 XUMHYECKHX

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

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpeHa s peanu3amnuu B 2026 -
2027 yuyebHOM roay Ha 3aceqanuu Kadeapsl MeTauryprui 1 XUMHYECKHX

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapqemco

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2027 -
2028 yueOHOM rony Ha 3acenaHuu kKadeapsl MeTarurypriud 1 XUMHUYECKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouast mporpamma nepecMoTpeHa, o0CykaeHa u ono0peHa /s peanu3anuu B 2028 -
2029 yue6HOM rony Ha 3acenaHuu Kadeapsl MeTalurypriu 1 XUMUYECKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOAYJI51)

ens mpenogaBaHusl IUCUUILUIMHBL “HOBBIE TEXHOJIOTMYECKUE pEIICHUS B
METAJUIYpPIrMM YEepHBIX METAJUIOB” — JaTh OOYYaloLMMCsS 3HAaHUSA: O BOJOPOJHBIX
npoueccax MPOU3BOJACTBA JKEJI€3a, MO3BOJISIIOIIUX YCTPAaHUTh "YIJIEpOIHBIA ciieq" U
YAYYIIATh TAaKUM  OOpa3oM  3KOJOIMYECKHE I0Ka3aTeld  METaJlIypru4ecKoro
OPEINPUSATHS;, MPOIECCaX, CHUKAIOIMX CeOECTOMMOCTh M IOBBIIIAIONINX Ka4eCTBO
MeTaula 3a CcYeT 3aMeHbl KOKCa HeAC(PULUUTHBIMH YIJISIMM; HEIPEpbIBHBIX

2 Mecto aMCHMIUIMHBI (MOAYJIsI) B CTPYKType o00pa3oBaTe/bHOM

Jucuunnuaa HoBble TEXHOJIOTMYECKHE PELICHHUS B METAJUIyprUH YEPHBIX
METAJUIOB BXOJUT B 4YacTb y4yeOHOro 1iaHa (OPMHUPYEMYIO YYaCTHHUKAMH
00pa3oBaTeNbHbIX OTHOLLIEHUI 00pa30BaTEIbHOMN IPOTrPAMMBI.

Jns u3ydeHus AUCHUILUIMHBI HEOOXOMMMBI 3HAaHUs (YMEHHUsS, BIIAJCHUSA),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTE U3yUYEHUS TUCIUILINH/ IPAKTUK:

PasnuBka u KpucTaIIIM3aLus CTaIn

KosmreBast 06paboTka cranu

JInTeiiHOE TPOU3BOACTBO

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPTIHH

[InanupoBaHue 3KCIEpUMEHTA

[IpoekTHas AesATENTbHOCTD

Teopus u TEXHOJIOTHS TOMEHHOTO IpoIecca

Meroas! cClleI0BaHNs MaTEPUAIIOB U ITPOLIECCOB

MarepuanoseneHue

Meramtypruueckas TEIJIOTEXHUKA

MaremaTuyecKkuii aHaaus3

Tennodusuka

CoBpeMeHHbIE TEXHOJIOTHH pecypcocOepekeHrs B YEPHOI METaILTypruu

dusnyeckas XUMHs TUPOMETAIUTYPIrUYECKUX MTPOLIECCOB

duznueckas XuMus

3HaHus (YMEHHUs, BIa/ICHU ), IOJIYyYEHHbIE IPU U3YUYE€HUU JAHHON JHUCHUUIUIMHbI
OyAyT HEOOXOAUMBI JUIsl U3yYSHUS TUCIUTLTIH/TIPaKTHK:

Hayuno-uccnenoparenbckas pabota

[IponBukeHNE HAYYHON IPOYKIIUN

[ToaroroBka k caade u ca4a rocy1apCTBEHHOTO HK3aMEHa

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHMs AUCHUIUIMHBI (Moayisi) «HoBble TexHoOIOrHyecKue
pelIeHuss B METAJUIyprUM YEpHBIX METaUIOBY» OOydarolMics JO0JKEH o00J71a1aTh
CJIEYIOIIMMU KOMIIETEHIUSMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXXECHUA KOMIICTCHIIN

[IK-1 CnocoGeH BBIONHATH TEXHOJOTHMYECKHE OMEpalud 1O  MOJTYYCHHUIO
MEeTaTyPru4ecKoi NPOAYKIIHY, €€ TajlbHeHel 00padoTke

IK-1.1 OcCymiecTBISIET TEXHOJOTMYECKUE ONEpaldd MO  TOJYYEHUIO
METaJUTYPTHYECKOM TPOJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpykKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

HHUCJIC:

— KOHTaKTHas pabora — 91,9 akan. gacos:
—ayaurtopHas — 90 aka. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

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

dDopMa arrecTaluu - 3a4cT

AynutopHas s
o | KomrakTHas pabora E z dopMma TEKYILETo
=
=] 15 Bu KOHTPOJIA
Pasnen/ Tema 3 (B akan. vacax) £ A y P Kon
g 3 © | CaMOCTOSATENBHOM | ycleBaeMOCTH H
JACIATUTAHBL 3 £ = . | xomnerenm
O g £ paboThI IPOMEXXYTOYHOH
nmab. | mpakT. | &
Tex. e aTTeCTaluu
3aH. 3aH. | QO &
1. Knaccudpukanus  HOBBIX
IPOLECCOB YIIIEpOJHON "
0e3yriepogHol YepHOU
METaJUTYpTHH
1.1 Heob6xoaumMocThb B
HOBBIX  TEXHOJIOTHYECKHX
Iounck
peIICHUIX JULS
uHpopmau B
METaJLTYPTUUECKHX HAVHOR 1
MNpEeNNpUITU B YCIOBHAX 1 15 1 i . VYeTHBIl onpoc IK-1.1
HAaTEHTHOM
BO3MOYKHOTO BBEJICHUS
" " JMTepaType 1o
yrilepogHoro Hajora" u
TeMe 3aHATHS.
HapacTawmero jaepuuura
KOKCYIOIIMXCS yIIEH. 7
1.2 Knaccuukanust HOBBIX
MPOLIECCOB MOJTYYESHHUS IMouck
YePHBIX METaJIJIOB B uH(bOpMALIH B
3aBUCHUMOCTH ~ OT  THIa HaYYHOH M .
1 15 i . VYeTHbll onpoc K-1.1
BoccTaHOBUTENS. OCHOBHBIE HaTeHTHOI
HepenleHHble NpOoOJIieMbl B JMTepaType 1o
HpeIaraeMbix TeMe 3aHATHS.
COBPEMEHHBIX CXeMaX.
HWroro no pazaeny 2 3 1

2. BoccraHoBieHne jkenmesa wu3
pYIHOTO CBhIpbA KpYITHOHI
(dpaknuE BOCCTAHOBHTEIBHBIMU

ra30BbBIMH CMECIMU




2.1 TIpomeccsr Midrex, Hyl
1" u Hyl ZR:
TEXHOJIOTHYECKHE  CXEMBI,
OIIIUK 1O CHIPHIO U TIO
BOCCTAHOBHTEJILHBIM Ta3aM,

arperarsl, TeKyIee IMouck
COCTOSIHUE W TEPCIIEKTHBEL, uHdopmay B Joknaz c
TpEHMYIIECTBa " 15 2,1 Hay*IHoM ¥ npeseHTanue / IK-1.1
HenoctaTku. JlaboparopHsie MaTEeHTHOM N
- VYerHbIi onpoc
pabotsl: 1)  BomopojHOE JUTEpaType 1o
BOCCTAHOBJICHHE OKAaTBIIIEH; TeMe 3aHATHS.
2) BOJIOPOJTHOE
BOCCTaHOBJICHHE
arsomepara; 3) BOJOPOIHOE
BOCCTAaHOBJICHHE KYCKOBOM
JKEJIE3HON PyABI.
2.2 TIpomeccsr  Purofer,
Arex: TEXHOJIOTHYECKHE
CXEMBI, OMIMU IO CBHIPBIO U
o BOCCTaHOBUTEIHHBIM
rasam, arperatbl, TeKyllee
COCTOSIHHE W TEPCIEKTHBBI,
MpeNMYIIeCTBa u
HenocTaTku. JlabopaTtopHbie IMounck
paboter: 1)  HWCHBITaHHE HHPOPMAIIH B Jloknaz ¢
MPOYHOCTH arjomepara B 15 HaYHOH M npeserrramcii / K-1.1
X0/Ie ¥ TOCIie BOAOPOJHOTO MaTeHTHOM .
) VYerHbIi ompoc
BOCCTaHOBJICHHS; 2) JUTEpaType Mo
UCIIBITAHUE MIPOYHOCTH TeMe 3aHATHS.
OKaThIIIEH B XOoJ€e U Iocie
BOJJOPOJTHOTO
BOCCTaHOBJICHHS; 3)
UCIIBITAHUE MIPOYHOCTH
KyCKOBOM pyImsl B XOIe H
nocie BOJJOPOJTHOTO
BOCCTaHOBJICHHS,
Wroro no pazneny 3 2,1
3. BoccranoBneHnue jxenesa u3
pyaHoi MEJI0YHU
BOCCTaHOBHUTEIFHBIMU Ta30BBEIMU
CMCCsIMHU B KUITALLIEM CJIOC
3.1 Iporueccr Fior, Finmet,
Cincored: TexHoJIOTHYECKHE IMouck
CXEMBI, OMILHHU 0 CHIPBIO U uHpopmaruu B Jloknaz ¢
o BOCCTaHOBHUTEIHHBIM 15 1 HayHOI U npeserTanyeii / K-1.1
razam, arperarbl, TCEKYIICC IIaTCHTHOU o
YcTHbIi onpoc
COCTOSIHHE W TEPCIIEKTHBEL, JMTepaType 1o
npenMyuiecTBa n TEMC 3aHATHA.
HEJIOCTATKH.
3.2 TIponeccer Spirex, Iron
Carbide: TexHomOTHYECKHE IMouck
CXEMBI, OIIMH IO CHIPBIO H nHbopmany B Joknaz c
1o BOCCTAHOBUTCIIbHBIM 115 1 Hay4YHOU If HpeSeHTaHHeﬁ / K-1.1
ra3am, arperatbl, TeKyllee MaTEeHTHOM N
VYcTHbli onpoc
COCTOAHHEC U TNEPCIEKTUBBHI, JIMTCpaType 1o
MpErMYIIeCTBa " TeMe 3aHATHS.
HEIOCTATKH.
Wroro no pazneny 3 2

4, Boccranornenue KEJie3a

HeeQUIIUTHBIMU  YIIIAMHU
TEXHOTCHHBIMHU
YIIIEPOACOAEPKAIUMU

MaTepuaIaMu

n




4.1 TBepnodaszHoe
BOCCTaHOBJICHHE yIJEM B

TpyOUaThIX neyax.
Iponeccer  OSI, TDR, TMonck
DRC,Ghaem, SL/RN, s opMaLIH B
Jindal, Siil, Codir: pmail Jlokmaz c
HAy4YHOH 1 N
TEXHOJIOTHYECKHUE  CXEMBI, . npeseHranuei / IK-1.1
MaTeHTHO N
OIILIMH TIO CHIPHIO U TIO BUIY YcTHBI onpoc
JUTEpaType 1o
BOCCTAHOBHUTEJIS, arperarsbl,
TeMe 3aHATHS.
TEKylllee  COCTOSHHE |
TIEPCTICKTHBBI,
MPEeUMYIIIeCTBa u
HEJIOCTATKH.
4.2 TBepnodaszHoe
BOCCTAaHOBJICHHE YIJIeM B
meyax ¢  BPalIAIOIIUMCS
nojgoM. Ilpomeccer Comet,
[Monck
Fastmet, Inmetco, Dry Iron,
. o uHpopmauu B
Iron Dinamics: N Hoximaz ¢
HAy4YHOH 1 N
TEXHOJIOTHYECKHE  CXEMBI, ATEHTHO npe3eHranuei / TK-1.1
OTIIMHU TIO CBHIPHIO U TIO BHIY VYerHblit onpoc
JUTEpAType Mo
BOCCTAaHOBHUTEJISI, arperarhl,
TeMe 3aHATHS.
TEKylllee  COCTOSHHE |
MEPCICKTUBHI,
MPEUMYIIeCTBa "
HEJIOCTATKH.
4.3 TeeprodaszHoe
BOCCTaHOBJICHHE YTJIeM B
peaKkTope ¢ KUISAIIAM CIIOeM
(mpomiecc  Circofer) u B
MHOTOTIOZIOBOI
B amarmieﬁcz nequ Toncik
P - . uHpopmaru B
(mporttecc Primus): N Hoxman ¢
HAy4YHOH 1 N
TEXHOJIOTHYECKHE  CXEMBI . npe3eHTanuei / IK-1.1
MaTEeHTHOM N
MpOIIECCOB,  OMIMU  TI0 YcTHBI onpoc
JUTEpaType 1o
CBIPPI0O W 1O  BHAY
TeMe 3aHATHS.
BOCCTAHOBHUTEJISI, arperarhl,
TEKyIllee  COCTOSHHE |
MEPCIECKTUBBI,
MIPEUMYILECTBA u
HEJIOCTATKH.
4.4 KunkodasHoe
BOCCTaHOBJICHHE c
UCIIOJIb30BAHUEM
IUIABMJIBHOTO ~ TEHeparopa. IMowuck
Ipoueccer Corex u Finex: uHpopmaru B Jloxnaz ¢
TEXHOJIOTHYECKHE  CXEMBI HAy4YHOH 1 N
’ i . npesenranueii / MK-1.1
OIIIMHU IO CBIPBIO U IO BUAY IIaTCHTHOU .
VYerHbli onpoc
BOCCTAHOBHUTEJISI, arperarhl, JIUTEpAType Mo
TEKyIllee  COCTOSHAE | TeMe 3aHATHS.
MEPCIECKTUBBI,
MIPEUMYILECTBA u
HEJIOCTATKH.
4.5 BoccraHOBIIGHHE YIiieM
B kuAKoM BaHHe. [Ipouecchl
DIOS, Romelt (ITXB), IMowuck
Hismelt: Ttexnonorunyeckue nHpopmanu B Joknaz c
CXEMBbI, OIIIIUU IO CBIPBHO U HAy4HOH 1 .
» Ot p i . npe3eHTanuei / MK-1.1
M0 BHAY BOCCTaHOBHUTEIIS, MaTeHTHO#

arperarsl, TeKyllee
COCTOSIHUE M TIEPCIIEKTHUBHI,
MPEeuMyIIecTBa u

HCOOCTAaTKH.

JIUTEpaType 110
TeMe 3aHsTHS.

VYcTHbli onpoc




4.6 BoccraHoBieHHE yriieM
B JKHJKOM BaHHE. [Iponeccsl
Auslron, Tecnored, AISI

- . Iouck
Direct, lronmaking, CCF:
uHpopmanuu B
TEXHOJIOTHYECKHE  CXEMB, N Hoxknan c
Hay4HOH U N
OIILIMH TIO CHIPHIO U TIO BUIY 2 3 1 ATCHTHO npe3eHranuei / TK-1.1
BOCCTaHOBUTEJIS, arperarsbl, YcTHBIi onpoc
JMTepaType 1o
TEKyIlee  COCTOSHHE H
TeMe 3aHATHS.
TIEPCTICKTHBBI,
MpeNMYIIeCTBa u
HEJIOCTaTKH.
4.7 CtpyiiHO-3MUCCUOHHBIE
MPOLECCHl BOCCTAHOBJICHHUS
xkenesa yraem (MPCUJ, Mowuck
BUCPA, COP):
HHPOPMAIIH B
TEXHOJIOTHYECKHE  CXEMB, N Hoxknan c
HAY4HOH U N
OTILMH TI0 CHIPBIO M IO BUIY 2 3 1 LATCHTHOR npeseHranueit / TIK-1.1
BOCCTAaHOBUTEIISI, arperarsl, VYerHbIi onpoc
JUTEpaType 1o
TEKylllee  COCTOSHHE U
TeMe 3aHATHS.
MIEPCTICKTHBEI,
MpEeuMyIIeCcTBa u
HEJJOCTATKH.
Wroro no paspeny 14 21 7
5. TIpoune MIPOIIECCHI
06ECKOKCOBOM MeTaJUlypruu
5.1 TIpomeccst [open wu
Krupp-Renn:
pp IMounck
TEXHOJIOTHIECKHE  CXEMBI,
HHPOPMAIIH B
OIIIMHU TIO CBIPBIO U IO BUIY N Hoxman ¢
Hay4HO U N
BOCCTAHOBUTENIS, arperarsl, 2 3 0,5 HATCHTHOR npe3eHTanuei / IK-1.1
TEKylllee  COCTOSHHE U VYcTHbIi onpoc
JUTEpaType Mo
MIePCTIEKTHUBBI,
TeMe 3aHATHS.
MPeNMYIIeCTBa u
HEJIOCTaTKH.
5.2 Tlpomecc  Ikeropm-
Bamiak u cnoco6 Byme:
[ouck
TEXHOJIOTHYECKUE  CXEMBI,
HHPOPMAIHH B
OITIMHU IO CBIPHIO U IO BHIY N Hoxman ¢
Hay4YHOU U o
BOCCTAHOBUTENIS, arperarsl, 2 3 0,5 o npeseHTanuei / TIK-1.1
MaTeHTHOM N
TEKyIlee  COCTOSHHE  H VYcrHbI onpoc
JUTEpaType 1o
[IEPCIIEKTUBBI,
TeMe 3aHATHS.
NperMYIIIeCTBa u
HEJIOCTaTKH.
5.3 TIlpomecc B Kumsmem
nutakoBom ciioe Kapacaxu:
[Touck
TEXHOJIOTHYECKHE  CXEMBI,
HHPOPMAIHH B
OITIMHU IO CBIPBIO U IO BHIY N Hoxman ¢
Hay4YHOU U o
BOCCTAHOBUTENIS, arperarsl, 2 3 0,5 o npeseHTanuei / TIK-1.1
MaTeHTHOM N
TEKyIlee  COCTOSHHE  H VYcrHbIi onpoc
JUTEpaType Mo
[IEPCIIEKTUBBI,
TeMe 3aHATHS.
MpeNMYyIIIeCTBa u
HEJIOCTaTKH.
5.4 TIpornecc COIN:
TECXHOJOTNYCCKHE CXCMBbI, ITouck
OITIMHU IO CBIPHIO U TI0 BHIY nHpopmau B Joknaz c
BOCCTAHOBUTECIISI, arperarsl HAy4HOH U o
> arp ’ 2 3 0,5 1 N npe3eHrauuei / MK-1.1
TEKyIllee  COCTOSHHE  H MaTEeHTHOM N
VYeTHBI onpoc
MEPCTIEKTHUBBI, JUTEpaType 1Mo
MpErMYIIIeCTBa " TeMe 3aHATHS.
HEJIOCTaTKH.
Wroro no pazaeny 8 12 2

6. HenpepsiBHEIE

CTAJICIVIaBUJIbHBIC IPOLICCCHI




6.1 OOmras xapakTepucTHKa IMowuck
u K1accuUKanus uHpopmanuy B Joknan ¢
HENPEPBIBHBIX Hay4HOI u .
pep 2 3 0,5 v N npe3eHranuei / TIK-1.1
CTaJICIUIaBUIIbHBIX MAaTEeHTHOM N
YcTHBIH onpoc
npoueccoB. JOCTOMHCTBA U JTepaType 1o
HEJIOCTATKH. TeMe 3aHATHS.
6.2 KoHcTpyKIIMOHHOE IMouck
odopmiieHue uHdopmaru B Joknaz c
CTaJICIIaBUIIbHBIX Hay4HOH U N
2 3 0,5 v . npeseHranuei / TIK-1.1
arperaToB  HEMPephIBHOTO MAaTEeHTHOM N
o VYcrHbli onpoc
JeHcTBUS. OcHOBHEBIE JMTepaType 1o
arperaTbl U y3Jbl. TeMe 3aHATHS.
6.3 ITpocTpaHCTBEHHAs
pa30OuBKa TUTaBKH o IMouck
HECKOJIBKUM uHdopmaru B
CTaJICIIaBUIbHBIM Hay4HOH U Jloxnan ¢
2 3 0,5 i . npeseHranueit / IK-1.1
arperataM  HENpPEPBIBHOTO MAaTEeHTHOM N
o VYcrHbli onpoc
neiictBus. Pacuer ymcna u JMTepaType 1o
BBIOOD KOHCTPYKIHH TeMe 3aHATHS.
PEaKTOPOB.
6.4 JIuteitHO-TIpOKATHBIE
Iounck
KOMIUIEKCHI KaK peatn3amus
uHpopmaruu B
KOHIICTII[MA  COBMEIICHHS N Hoxnan ¢
. Hay4HOH 1 N
MPOLIECCOB  HENpPEephIBHON 2 3 0,5 ATEHTHO npe3eHranuei / MK-1.1
pa3iuBKU C  IpoleccaMu VYeTHBIl onpoc
N JATEepaType 1o
OeCKOHETHOMH MIPOKATKHU
TeMe 3aHATHS.
CTaJIH.
Wroro no pasneny 8 12 2
Hroro 3a cemectp 36 54 16,1 3a4ET
Hroro no pucnumnnuae 36 54 16,1 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns peanu3aly MPeTyCMOTPEHHBIX BHJIOB y4eOHOW paboThl B KayecTBe
o0pa3oBaTeNbHBIX ~ TEXHOJIOIMH B  mpenojaBaHuu  gucuuiuiiHel  «Hosble
TEXHOJIOTUYECKHE PEIICHHs] B METAJUTYPIHH YEPHBIX METAJJIOB» HCIIONB3YIOTCS Kak
TPaJULMOHHAs M MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJOIMM, TaK W TEXHOJIOTUS
poOJIEMHOTO U HHTEPAKTUBHOT'O 00Y4EHUSI.

Jlekuuu npoxoaAT Kak ¢opme HH(POPMALMOHHBIX JIEKUMH, Tak U B (Qopme
JEKIM-KOHCYIIbTAIHA, TJIe TEOPETHUECKUI MaTeprall 3apaHee BhIAAETCS 00yIatoIUMCsI
JUIS CAMOCTOSITEIIbHOTO U3Y4€EHUS, IS IOATOTOBKHU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM,
JEKIHS TPOXOAUT TI0 THITY BOIPOCHI-OTBETHI-TUCKyccUsi. IHOTAa JTEKIMKU TPOXOJAT B
BUJEC IpPOOJIEMHON JIEKIMU C OCBEIIEHUEM pa3jM4YHbIX HayyHbIX IOAXOJOB K
MOCTaBIICHHOU TpobIIeMe.

B u3noxkeHuM IEKIMOHHOIO MaTepuaja M IpU IPOBEIECHUM NPAKTHUYECKUX
3aHATUH NPEATOIAraeTcs NePexo OT PEMPOAYKTHBHBIX METOI0B O0YUIEHHUS K YaCTHYHO-
IIOUCKOBBIM M MCCJIEIOBATENIbCKMM  METOJaM,  pPAa3BUBAIOIIUM  JIOTHUYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHUE apryMEHTHpPOBAaTh M OTCTaMBaTh COOCTBEHHOE
noHnmanue Bompoca. C  3TOH 1eENbl0  BO3-MOYKHO MCIIOJIB30BaHME METOJIOB
ABPUCTUYECKUX BOIPOCOB M Op3NHCTOPMUHTA (MO3IrOBOM aTakH).

IIpy npoBeneHUM MPAKTUYECKUX 3aHATHA HEOOXOIUMO IiejieHaNpaBIeHHO
NEPEeXOAUTh OT PENPOAYKTUBHBIX METOAOB OOYYEHHUS K YaCTUYHO-TIOMCKOBBIM |
UCCIICIOBATEIbCKUM  METOJaM, pPa3BUBas  JIOTHUECKOE  MBILIUIEHHE, yMEHHE
apryMEHTHPOBaTh M OTCTaWBaTh COOCTBEHHOE NMOHMMaHHME Bompoca. C 3TOH Lenbro
BO3MOXKHO HCIOJb30BaHHWE KaK TPAJUIMOHHOHM, Tak MpOOJIEeMHOM M MHTEPAKTUBHOM
00pa3oBaTebHBIX TEXHOJIOTHM.

Ha 3ansaTusx wnenecooOpa3HO HCIMONB30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO
B3aMMOOOYUYEHHUs, COBMEIAs €€ C TEeXHOJOorueu npobnemMHoro odydenus. Ilpu srom
HEOO0XO/MMO TMOBBI-IIATh I[IO3HABATENBHYIO AKTUBHOCTb CTYAEHTOB, OpIaHU3Ys
CaMOCTOSTENIbHYIO pabOTy KaK MCCIIEJ0BATENIbCKYIO TBOPUYECKYIO 1€ TENbHOCTb.

Crnemyer WCHONB30BaTh KOMIUIEKC WHHOBAIMOHHBIX METOJOB aKTUBHOTO
00y4yeHHMsl, BKIIOYAIOIINi B ce0sl:

- cO31aHue TPOOJIEMHBIX CHTYallMd C IMOKa3aTEeIbHBIM pPEHICHHEM IMPOOIIEMBI
npernojiaBaTeneM 1 6e3 Hero;

- CaMOCTOSITENIbHYIO TIOMCKOBYIO JICATENBHOCTh B pEIICHHUH MpodieM,
HalpaBJIIeMYI0 Ipeno/iaBaTeseM;

- CaMOCTOSITENIbHOE pelIeHHe TMpo0iIeM OOYyJalomMMHCA IO KOHTPOJIEM
npernojiaBarers.

Peanu3anus HHHOBAIIMOHHBIX METOIOB O0YYECHHUSI BO3MOYKHA C MCTIOJIb30BaHHEM
CJIEAYIOIIMX TPHEMOB:

- PacKpbITHE TPEToaBaTeNieM MPUYMH U XapakTepa HeyJaad, BCTPEYArOIUXCs
IpHU peleHuH MpooIeM;

- IGMOHCTpAIUS Pa3HBIX MOXO0/I0B K PEIICHUI0 KOHKPETHOU MPOOIIEMBL;

- aHaJIM3 MOJYYEHHBIX Pe3yJIbTaTOB U OTHICKAHHE IPAHUI] UX PUMEHUMOCTH U
Ap.

ITpu npoBeneHNH 3aKIIIOYUTEIBHOTO KOHTPOJISI HEOOXOJMMO BBISIBUTH CTEIECHb
NpaBWIBHOCTH, O0beMa, TIyOWMHBI 3HAHWH, yYMEHWH, HABBIKOB, IOJYYCHHBIX IIPH
U3yYEHHH Kypca Hapsily C BBIABICHHEM CTEIEHU CaMOCTOSATENIBbHOCTH B MPUMEHEHUH
MOJTYYECHHBIX 3HAHUU.

K uHTepakTHUBHBIM METOJIaM, HCHOJb3YEMBIM MpPHU H3YYEHHHM JUCHUIUIMHBI
«HoBBIE TEXHOJOTHUYECKHE PEUICHHS B METAUTyPTHH YEPHBIX METaUIOBY», OTHOCSTCS
UCMOJIb30BaHUE MPOOJIEMHBIX METOJIOB M3JIOKEHHsI MaTepuana ¢ NpUMEHEHUEM



6 YueOHo-MeTOAMYecKOe oOecreyeHHE CAMOCTOSATEJbLHOH PpadoThI
IIpencrasneno B npuoxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOoqHYecKOe U HHpOpPMANIMOHHOE oOecneyeHUue TUCIIHIINHBI
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METAJUTyPrUYECKOr0 MPOU3BOJCTBA . yueOHUK 1yt By30oB / B. A.

burees, B. M. Konokonsies, B. M. Canranuk [u ap.]. — 3-e uzn., crep. — CaHKT-
[TerepOypr : Jlamp, 2021. — 616 c. — ISBN 978-5-8114-8178-1. — Tekcr:
9eKTpoHHbId //  JlaHb :  2IEKTpOHHO-OMOAMoTeunast  cucrema. —  URL:

https://e.lanbook.com/book/173100 . — Pexxum qocTyma: 1jist aBTOPHU3. MOJIb30BATEIICH.
2. buwxanoB, A. M. TexHonoruu OpPUKETUPOBAHHUS B YEPHOU METALTYPrUU -
moHorpadus / A. M. bmwxkanos, C. A. 3araiiHoB. - MockBa ; Bonorma : Undpa-
Nmxenepus, 2020. - 256 c. - ISBN 978-5-9729-0436-5. - Tekcr : anexrponnsiid. - URL:
https://znanium.com/catalog/product/1168614 . — Pexxum rocTyna: 1o moJmmcKe.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Iymen, JLLA. Duepro-skojoruueckuii  aHamus  3ddexkTuBHOCTH
METATYpPIrHYECKUX TPO-1eccoB . yueOHoe mocodbue / JI.A. Ilymer. — Mocksa :
MUCHC, 2014. — 267 c.— ISBN 978-5-87623-765-1. — Tekcrt : anekTponHsbiii // Jlanb
. 3JIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/117063

2. Cumonsia, JIL.M. OrneHka W NyTH JOCTH)KEHHUS DKOJOTHYECKH YHCTOTO
METaJTyprHYeCcKOro Mpon3BoICTBa : yueoHoe nmocodue / JI.M. Cumonsin, K.JI. Kocripes,
A.N. KoueroB. — Mocksa : MUCHUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. —
Tekcr : snextpoHHbI // JlaHe : 37aeKTpOHHO-OMONHMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/117048

3. Kapmanogckasi, H. B. Dkosiorust MeTauryprudeckoro mpou3BoJICTBa © yaeOHOe
noco6ue / H. B. KapmanoBckasi. — 2-¢ u3 . mepepad. u nor. — Hopusck : HTUHA, 2020
— Yactp 1 — 2020. — 99 c¢. — ISBN 978-5-89009-728-6. — TekcT : aneKTpOHHBIH //
Jlanb ) AJIEKTPOHHO-OMOINOTEUHAS cucrTema. — URL:
https://e.lanbook.com/book/173792 . — Pexxum nocTyna: JJisi aBTOPHU3. MOJTB30BATEIICH.

B) MeToanyeckne yKazaHus:

YTunuzamusi 0TX0/J0B METALTyPrUiYeCKOTO MPOU3BOJCTBA YEPHBIX METAJIOB/
H.B. Ilanumes, B.A. burees, M.B. [lotanosa. - Marautoropck: M31-80 Marautoropck
roc. TexH. yH-Ta uM. [ .. Hocosa, 2018. 69c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneuenne

HaumenoBanue o
o Ne norosopa CpoOK IeCTBUS JTUIEH3UU
7Z1p CBOOOHO pACIPOCTPAHIEMOE 0eccpoyHO
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOC 0eCCpOvIHO
LibreOffice CBOOOJHO pacIpOCTpaHsIeMOe 06eccpouHO

IIpodeccnonanbubie 0a3bl AaHHBIX W MHGOPMANMOHHBIC CINPaBOYHbIE

HasBanue xypca Ccruika
HanwmonanbHas ”HQOpMaIIMOHHO-aHATUTUIECKAsT URL:
cucreMa — Poccuiicknii WHAEKC Hay4HOTO '

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

mutuposanus (PUHIL)
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https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048
https://e.lanbook.com/book/173792
https://elibrary.ru/project_risc.asp

®denepaibHOE rOCyIapCTBEHHOE
oromketHoe yupexaenne «Denepanpuniii|URL: http://wwwl.fips.ru/
UHCTHUTYT TPOMBINIICHHON
DNEKTPOHHBIE  PEeCypchl  OUOIMOTEKH
MI'TY um. I'."11. HocoBa

9 MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

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

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHIe AUCIIUIUTMHBI BKITIOYACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THIIA OCHAILIEHA!

- TEeXHHMYECKHMH CpEJICTBaMH OOYy4YeHHs, CIYKAIIUMHU Uil HpPEACTaBICHUS
yueOHOI nHpOpMauu O0JIBIION ayTUTOPUN: MYIbTUMEIUIMHBIMEA CPEICTBA XPAaHECHUS,
niepesiauy ¥ MpeACTaBlICHNs yaeOHON HHPOPMAIIH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAUTOPHS JUIS IPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

TCXHUUCCKHUMU CPEACTBAMU 06y‘-IeHI/I$I, CIyKallluMu  JId  IIPEACTABJICHUSA
y4eOHON - TEeXHMYECKUMH CPEICTBAMHU OOYYEHUS, CIY)KaIlUMH IS TPEICTAaBICHUS
yueOHO# MHpOpMauu OOJIBIION ayTUTOPUN: MYJIbTUMEIUIMHBIMEA CPEICTBA XPAaHECHUS,
niepeiauy v MpeACTaBlIeHNs yaeOHOW HH(POPMAIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHas ayquTopus JUIS TPYNIOBBIX M MHAWBUAYAJIbHBIX KOHCYJIBTAIHH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluy OCHAIICHA!

- KOMIbIOTepHOU TexHHKoi ¢ makerom MS Office, ¢ monkmodyeHnem k cetu
«VlHTEpHET» U C IOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEy
YHUBEPCHUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. [TomerieHue U1t CAMOCTOSITEIbHOM pabOThI OCHAIIEHO:

- KOMIbIOTepHOU TexHuKoi ¢ makerom MS Office, ¢ monkmodyeHnem k cetu
«VHTEpHET» U C IOCTYIOM B 3JIEKTPOHHYIO0 HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEIy
YHUBEPCHUTETA;

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. [Tomernienue ast XpaHeHUs! U MPO(UITAKTUYECKOT0 00CITY)KUBAaHUS y4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CIELHUATU3UPOBAHHON MeOenblo: CTeIa)kaMu JJIsl XpaHEeHUs y4eOHOro
000pyI0BaHNS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

A I~ v
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I[MPUJIOXEHME 1
6  YdyeOHoO-MeTogMYeckoe  o0ecmedeHMe  CaMOCTOSITEIbHOH  PadoOThI
0o0y4aromuxcs

Bompocer it caMONIpOBEpKHM  NMPEJACTaBICHBI B BHJE  HPAKTHKO-
OpUEHTUPOBAHHBIX 3a/JlaHUi ISl OIICHKU WCIOJB30BAaHUSI IPOU3BOJCTBEHHBIX H
TEXHOJIOTHYECKHX JIAaHHBIX. Takke BOMPOCHI JUISI CaMOIPOBEPKH IPEICTABICHBI
TEOPETUYECKHUMH  BONPOCaMH, TpeOyroimue  pa3BEPHYTOrO  YCTHOTO  OTBETA,
MO3BOJIAIOIIME IPOBEPUTh YPOBEHb YCBOCHHS 3HAHMA M OCBOCHHUS OOIIUX M
po(hecCHOHATEHBIX KOMIIETCHIIUN IO JTUCIUTLINHE.

[To muctuminHe «HoOBBIE TEXHOJOTMYECKUE PEIICHUS B META/UTYPIHH YEPHBIX
METAJIJIOBY MPEAYCMOTPEHA ayIUTOpPHAs W BHEAYIUTOpPHAS CaMOCTOsTeNbHas padboTa
oOyJaronuxcs.

AynuTOpHAs CaMOCTOSITENIbHAS paboTa CTYICHTOB IPE/IIOIaraeT peimeHue
KOHTPOJIBHBIX 3a/1a4 Ha MPAKTUYCCKUX 3aHATUSAX M BBIIIOJHEHHUE JTAOOPATOPHBIX padoT.

Bompocer st caMOmpoBEpKH  MPEACTaBICHBI B BHUAE  HPAKTHKO-
OPHMEHTUPOBAHHBIX 3aJaHUl IS OIICHKH HCIOJIb30BAaHHMS IIPOM3BOJCTBCHHBIX U
TEXHOJIOTHYECKUX JAaHHBIX. Takke BOMPOCHI JUISI CaMOIPOBEPKH IPEICTABICHBI
TEOPETUYCCKHUMHU BOIPOCAMH, TPEOYIOLIMMH Pa3BEPHYTOTO YCTHOTO OTBETA, KOTOPHIC
MO3BOJISIOT ~MPOBEPUTH YPOBEHb YCBOCHUS 3HAHWW W OCBOCHHUS OOIMUX W
po(heCCHOHATBHBIX KOMIICTCHIIMH 10 TUCIUILIAHE.

IIpumepHBIe BONPOCHI /ISl YCTHOI'O ONIPOCA MO0 M3y4YaeMbIM TeMaM
1.  Krnaccudukanus BHEIOMEHHBIX MPOIIECCOB MOMyUSHUS JKele3a

2.  IlpuuuHbI pa3BUTHS METAILTYPIUH Kelle3a

3. TepmommHamuKa  BOCCTAHOBICHHSI ~ OKCHJOB  JKele3a  Tra3000pa3HbIMU
BOCCTaHOBUTEJISIMU

4.  TepMmoguHamMyuKa  BOCCTAaHOBJICHHMSI ~ OKCHJOB  JKejie3a  Tra3000pa3HbIMHU
BOCCTaHOBUTEJISIMU

5. TepMoanHaMuKa BOCCTaHOBJIEHUSI OKCHJIOB jKeJie3a B pacIljiaBe

6. IloaroroBka >kene30pyAHBIX MAaTEPHUATIOB B MpPOIECCaX MPSIMOTrO BOCCTAHOBIICHUS

xKeresa

7 [Mony4yenue ryouaToro sxele3a B MIAXTHBIX Hevyax — npouecc Midrex

8.  Ilonyuenue rybUaToro xene3a B axTHeIX medax — nporueccsl Hyl 11w Hyl ZR

9. Ilonyuenue ry0UaTOroO Kene3a B IIAXTHBIX Mevax — mporecc Purofer

10. Tlomyuenwue ryouaToro xesnesa B MIAXTHBIX Meyax — nporecc Ghaem

11. Tlomyuenue rybuyaToro xeinesa B HIaXTHBIX Ieyax — rnpouecc BL

12. Tlomyuenue ryduaToro xenesa B maxTHbIX nedax — nporecc KINGLOR METOR
13. TlomyueHue rybuaToro xejiesa B peTopTax NepuoIMUecKOro 1eicTBus

14. TlomyueHue ry0UYaTOro xejies3a B peakTope ¢ KHIISIIHM CIoeM — mporiecc Fior

15. TlomyueHue ryouyaToro xejuesa B peakTope ¢ KUISIIUM cioeM — npouecc FINMET
16. TlomyueHue ry0UuaToro xeines3a BO BPAIIAIOININXCS TPyOUaThIX Imedax

17. Tlomyuyenue ry0Guaroro skene3a B Ieyax C BpAIIAIONIUMCS TOAOM — MpoIecc

Inmetco

18. Ilomyuenue ryGuaroro skene3a B Ieyax C BpAIIAONIUMCS MOAOM — MpoIecc
DRylron

19. Tlomyuenue ryGuaroro ’kene3a B Ieyax C BpPALIAOIIMMCS TOJOM — Mpolecc
FASTMET

20. Tlonyuenue ry0yaToro xesnesa B Iedyax ¢ Bpalaromumcs nogaom — nporecc 1Tmk3

21. Meramm3anus Keae30pYAHOTO ChIPhs TBEPABIM BOCCTAHOBHUTEIEM ITyTEM O0KUTa
PYAOYTOJIBHBIX OKAaTHIIIEH

22. OpHOCTaJAWHBIE CHOCOOBI  TIONYyYEHHWS KHJKOTO MeTaula [0  CXEMe
«BOCCTAHOBJICHHE-TUIABIICHUE)



23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

JIByxcTaauifHbple  CIIOCOOBI  TOJYYEHHUS  KHIKOTO
«BOCCTaHOBIIEHUE-TINIaBIIEHUEY - mporiecc Corex
JIByXcTauifHbIe  CHOCOOBI  TOJYYCHHS  JKHJKOTO
«BOCCTaHOBIICHHE-TIIABIICHHE) - TIporecc Dios
JIByxcTaauiiHple  CHOCOOBI  MOJYYEHHS]  HKHJIKOTO
«BOCCTaHOBJICHHE-TUIaBIICHHEY - Tiporiecc Hismelt
JIByxcTaauifHbple  CHOCOOBI  IMOJIYYEHHUS  KUIKOTO
«BOCCTaHOBJICHUE-TUIaBNIeHUE» - mporecc CCF
JIByxcTaauifHple  CHOCOOBI  IMOJIY4EHUS  KUIKOTO
«BOCCTaHOBJICHHE-TUIaBIICHHEY - Tipotiecc SR Smelter
JIByxcTaauifHble  CHOCOOBI  IMOJIYYEHUS  KUIKOTO

METalia

MmeTaia

MeTaljia

MCeTaliia

MCeTaliia

MceTalia

«BOccTaHoBIeHUe-TUIaBneHuey - nporecc IRON DYNAMICS

JIByXcTajiuifHBIE ~ CIOCOOBI  TOJIYYCHHS  JKHJKOTO
«BOCCTaHOBIIEHUE-TIaBNIeHUeY - mporecc FASTMELT
JIByxcTajuifHble  CHOCOOBI  TOJYYEHHUS  SKHJIKOTO
«BOCCTaHOBIIEHUE-TIaBNIeHueY - nmporecc REDSMELT
IIponecc Poment

[1na3mMeHHbIE TPOLIECCHI TTOIYYCHHS KUIKOTO MeTalia

MCeTaliia

MeETalia

o

oo

110

10

10

10

10

10

CXEMC

CXEMEC

CXEMEC

CXEME

CXEME

CXEME

CXEME

CXEMC



cpeacrea AJid MpoBEeACHUSA l'[pOMe)KyTO‘{H()ﬁ arrecranmuun

I[MTPUJIOXEHMUE 2

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

Kon
Nuaukatop JOCTHKEHUSI KOMIIETEHIUA
WHIUKAaTOpa

OneHouHble CpeacTBa

IIK-1: Cnnoco0eH BbINOJHATH TEXHOJOTHUECKHE onepanuu mo

NMOJIY4YeHUI0 MeTAJLIYPru4ecKoil MpoayKIUM, ee fajbHel el 00padoTke

IK-1.1 Ocy1ecTBIIsIeT TEXHOJIOTHYECKHUE ONIEPALIUH 10
HOJYYSHHIO METAILTYPIrHYECKOM MPOAYKIINH, €€
JnanpHenen oopadboTke

[lepeueHb TeOpeTHYECKHUX BOIIPOCOB K 3a4ETY:

1
2
3
4.
5.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

Knaccugukarus BHEJOMEHHBIX IPOLIECCOB MOTyYSHHS Kele3a
[IprumnHEl pa3BUTHSA METAJUTYPIHUH JKelle3a
TepMoauHaMuKa BOCCTAHOBIICHHS OKCHJIOB XeJle3a ra3000pa3HbIMU BOCCTAaHOBUTEISIMU
TepmoamHaMuKa BOCCTAHOBIICHHS OKCHJIOB XKeJle3a Ta3000pa3HbIMUA BOCCTaHOBHUTEIISIMU
TepmonnHaMuKa BOCCTAHOBIIEHUS OKCHJIOB JKE€JI€3a B PaCILIaBe
ITonroroBka ene30pyIHbIX MaTEPUAJIOB B MPOLECCAX MPAMOTO BOCCTAHOBIICHUS Kelle3a
[Tony4yenue ryGuaroro xesne3a B IIaXTHBIX Meyax — npouecc Midrex
[Tonyuenue ryOuaroro xene3a B maxTHbIX neyax — nporneccsl Hyl III u Hyl ZR
ITony4yenue ryOuaroro »xesnesa B IIAXTHBIX Medax — npouecc Purofer
[Tonmyuenue ryOuaroro *xene3a B HIaXTHBIX eyax — npouecc Ghaem
[Tony4yenue ryOuaroro xesne3a B IIAXTHBIX Medax — npouecc BL
[Tomyyenue rybuaroro xene3a B maxTHbeix neyax — npomecc KINGLOR METOR
[Tony4yenue ryGuaroro xesue3a B peTopTax NepuoJUUECcKOro J1eHCTBUS
[Tonmyuenue rybuaroro xeinesa B peakTope ¢ KUISIKUM cioeM — rpouecc Fior
[Tony4yenue rybuaroro xesne3a B peakTope ¢ KUIsmum cioeM — nporecc FINMET
[Tonmyuenue ryOuaroro *enes3a BO BpalllaloLUIUXCsl TpyOUaThIX meyax
[Tony4yenue ryOuaroro xesne3a B Ie4ax ¢ BpallaroIIuMCs OI0M — nportecc Inmetco
[Tonmyuenue ryOuaroro *xenesa B [e4ax ¢ BpallarommmMcs nojxom — npouecc DRylron
[Tony4yenue rybuaroro xemnesa B e4yax ¢ Bpamaromumcs nojgom — npouecc FASTMET
[Tomydyenue rybuaToro xesne3a B mevax ¢ Bpamarnmmcs moaom — nporecc [Tmk3
Merammzanust KelIe30pyIHOIO ChIpbs TBEPAbIM BOCCTAHOBHUTEIEM IyTeM OOXKHTa
PYAOYTOJIBHBIX OKATHIIIEH
OnHocTaauiiHble COoCcOObI MOJYYEHHUs JKUJKOr0 MEeTajla MO CXeMe «BOCCTaHOBJIECHHE-




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

TUTABJICHUE
JIByxcTaguiiHple COCOOBI MOJYYEHUS KHUAKOTO
raBjieHue» - npouecc Corex

JIByxcTaguiiHble COCOOBI MOJYYEHHUS KUIKOTO
IJIaBJIeHUE» - mpoiecc Dios

JIByxcTaauiiHpie COCOOBI MOYYEHUS KHUAKOTO
IIaBJICHUE» - Tporiecc Hismelt

JIByxcTaauiiHpie CrOCOOBI MOYYEHUS KHUAKOTO
maBieHue» - npouecc CCF

JIByxcTaauiiHpie CrOCOOBI MOJYYEHUS KHUIAKOTO
ru1aBiIeHue» - npouecc SR Smelter
JIByxcTaauiiHpie COCOOBI MOJYYEHUS KHUAKOTO
masieHue» - nmpouecc IRON DYNAMICS
JIByxcTaauiiHpie COCOOBI MONYYEHHUS KUIKOTO
maBieHue» - mpouecc FASTMELT
JIByxcTaauiiHpie COCOOBI MONYYEHUS KHUAKOTO
maBieHue» - mpouecc REDSMELT

[Ipouecc Poment

MeTallia

MceTaia

METalia

METallia

METallia

METallia

METaaia

METalia

IIna3menHbIC IMPONLECCCHI MTOJIYYCHHA KUJAKOT0 METaJljia

10

110

10

10

10

10

10

Io

CXEME

CXEeME

CXCMC

CXCMC

CXCMC

CXCMC

CXEMC

CXEMC

«BOCCTAaHOBJICHUC-

«BOCCTAaHOBJICHUC-

«BOCCTAaHOBJICHHC-

«BOCCTAHOBJICHHC-

«BOCCTAHOBJICHHC-

«BOCCTAHOBJICHHC-
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHBIE CpesicTBA

IIpuMepHBbIe NIPaKTHYeCKHE 32 JaHUS:
1. WnentudunumpoBarb MTPOU3BOACTBEHHBIN MpOIECC IO MPEACTABICHHOW B 3aJlaHUU
TexHosuoruyecko cxeme. Jlomonuute wuHOpPMaLKIO B YacTU ONUUH 1O CHIPbIO U
BOCCTAHOBHTEJISIM, MOJIYy4aeMOM NPOAYKIMU WU €€ TpaHCHOpPTUPOBKE. [losCHUTH mpuHLMI
JEUCTBUSI OTACIIbHBIX Y3JIOB U arperaros.

2. Ilo mnpencraBieHHONW TEXHOJOTMYECKOH cXeMe WICHTU(UIMPOBATh PAa3HOBUIHOCTD
MIPOU3BOACTBEHHOr0 Mpoiiecca. Onucarb NOArOTOBKY PYIHOTO CHIpbS M BOCCTaHOBUTENBHBIX
ra3oB. [IOSICHUTh JOCTOMHCTBA M HEJAOCTaTKM CXeMbl. YKazaTh BKJIAJ Ipolecca B OOLIYyIO
CTPYKTYpPY IPOM3BOJICTBA ’KeJle3a BHEJJOMEHHBIMU CITOCOOaMH.




Kon
WHIUKaTOpa

I/IHI[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMHN OI_[eHO‘-IHBIG cpeacrBa

3. UneHTHdUINpOBaTh CXEMYy MPEACTABICHHBIX MPOU3BOACTBEHHBIX MpoieccoB. OOBICHUTH
Ha3HAYEHUE OCHOBHBIX y3JI0B U arperaros. [1osgcHUTh cxeMy MarepraibHbIX IOTOKOB. [Ioka3zars
aJbTEPHATUBHBIE BAPWAHTHI IMPOBEACHUS JAHHOIO IPOIECCA C HEKOTOPBIMU H3MEHECHHSIMU

Ha60pa HCIIOJIB3YEMOTI'O O60py2[OBaHI/I$I, onucarb uX JOCTOMHCTBA U HEAOCTATKHU.
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0) Ilopsinok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OlLleHUBAHMS:

[TpomMexxyTodHast aTTecTalus 1Mo TuciuIuimHe «HoBbIe TEXHOIOTHYECKHE PEIICHNUS B
METaJUTYPrHH YePHBIX METAJUIOB)» BKIIIOYAET TEOPETUUESCKHE BOIIPOCHI, TIO3BOJISIONIUE
OILICHUTh YPOBEHb YCBOCHHSI OOYUAIOIIMMUCS 3HAHHI, ¥ TPAKTUYCCKHIE 3aaHuUs,
BBISIBIISIFONIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJICHUH, TPOBOIUTCS B (hopMme
3auera (7 cemectp).

3adeT 1o HaHHOﬁ JUCHUILIUMHE IIPOBOJUTCA B YCTHOI;'I (bopMe I10 BOIIpOCaM H3 CIIMCKaA,
JOBEACHHOI'O 10 CBECACHHUA CTYACHTOB, BOIIPOC MOXET COACPIKATDH HEOOJIBIII0E
IMPAKTUYCCKOC 3aJaHHUC.

IMoka3aTenu U KpUTEPUHU OLIEHUBAHNS 3a4eTAa:

— OLCHKY «3a4YTE€HO0» CTYACHT IMOJIy4acT, €CJIM MOKCT IOKa3aTb 3HAHWA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BsACHEHHUS I/IH(l)OpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKHW PCIICHUS
IMMPOCTBIX 3a4a4, MOXKCET JaThb OLICHKY HpeHHO)KeHHOﬁ CUTyalllu.

— OLCHKY «HE€ 3a4YTEHO0» CTYACHT ITOJIYy4acT, €CJIM HE MOXKET IMOKa3aTb 3HAHUA Ha
YPOBHE BOCIIPOU3BCACHUS U 00BsACHEHHS HH(bOpMaHHH, HC MOXKCT II0Ka3aTb
HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUS IIPOCTHIX 3a/la4d, 1aThb OLICHKY HPCHHO)KCHHOﬁ
CUTyallunu



