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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toly Ha 3acefaHuu Kageapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHud kapeapbl MeTauTyprui ¥ XUMHYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2029 - 2030
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTauTypriud U XHMHUECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

[enp npenogaBanus AUCUUILUIMHBL “HOBBIE TEXHONIOTMYECKUE PEIICHUSI B METAJUTypryuu
YEPHBIX METAIOB” — J1aTh OOYyYarolMMCs 3HAHUS: O BOJOPOJIHBIX IMpolleccax MPOU3BOJICTBA
JKere3a, TO3BOJISIIONIMX YCTPAHWTh "YriaepoAaHbIM cien' W yAydliuTh TakuM 00pa3oMm
HKOJOTUYECKUE TOKA3aTeIu METAUTyprMueCKOro MPEeANpUITHs; MPOILEecCcax, CHUKAIOIINX
ce0ecTOMMOCTh M TMOBBIMIAIOIIUX KAaUYeCTBO METalljia 3a CUeT 3aMEHbl KOKca HeaehUIUTHBIMU
YIJISIMH; HETIPEPBIBHBIX CTAJICIIaBUIILHBIX MPOLIECCaX U arperarax.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/JIbHOI MporpaMmal

JucuunnuHa HoBble TEXHOJOTMYECKHE PEIICHUS B METAJUIYPTMH YEPHBIX METAJUIOB
BXOJMT B 4acTh y4eOHOro IiaHa (OPMUPYEMYIO YyYAaCTHUKaMU OOpa30BATEJIbHBIX OTHOLICHHUH
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHWsl  JUCUMIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

PasnnBKa u Kpucrammsanus cTainu

Kosmesas 06paboTka cranu

JIuTelHoe MporU3BOICTBO

MeTo/1p1 MCClIeIOBaHKS MAaTEPUAJIOB U IIPOLIECCOB

Hayuno-uccnenoBarenbckas padboTa

[InannpoBaHue SKCrIEpUMEHTA

Teopus 1 TexHOJIOTUS TOMEHHOT'O IIpoliecca

Amnanu3 uyuciioBoit nHpopMaLun

CoBpeMeHHbIE TEXHOJIOTHH PECypcocOepeKeH sl B YepHOU METaIlITypruu

CoBpeMeHHbIN HHKUHUPUHT METAJLITyPrUYECKOr0 ITPOU3BOJICTBA

VYuyebHass - Hay4yHO-HUCCIIEJOBaTelIbCcKas paboTa (TMOMydYeHUE IEPBUYHBIX HaBBIKOB
Hay4YHO-UCCIIEI0BATEIbCKON pabOThI)

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX ITPOLIECCOB

Mertannypruueckas TeII0TEXHUKA

Tennogpuzuka

dusnyeckas XuMus

OCHOBBI METAJNTYPrU4€CKOro IPOU3BOACTBA

®dusnka

3HaHus (YMEHHUs, BIAJCHMS), MOTy4YEeHHbIE TIPU U3YYEeHUH JAaHHOM TUCLUIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/IPAKTUK:

[IponBukeHNE HAYYHON IPOYKIIUN

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTe ocBoeHUs IuCHUIUIMHBI (MOayisi) «HoBble TEXHOJOTHYECKHE pPELICHUs B
METAJUIypIrMM  YEepHBIX METAIOB»  OOy4arolMics JODKEH 005ajaTh  CIEAYIONIMMHU
KOMIETEHIUSIMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

[TIK-1 Crioco6eH BBIMONHITh TEXHOJIOTHYECKHUE OTMEpaIy IO MOJYYCHUI0 MEeTaLTyprHuecKoit
NPOJIYKIMH, €€ JaJbHeHer o0padoTke

IK-1.1 OcymecTBisieT TEXHOJOTHYECKUE onepanuu o MOJTYYEHUIO
METa/UTYPTHYECKOM POJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpykKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JAMCIIUIUIMHBI cOcTaBiseT 3 3aueTHbIX eawnaui] 108 akax. yacoB, B TOM
qyuce:
— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,7 akaJl. 4acoB;
— caMocTosTeNnbHas padora — 93,4 aka. 4yacos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaliy - 3a4€T

AynutopHast 3 =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ Tema 2 (B axaz. acax) £ B . P Kox
> 3 © | caMOCTOATENFHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI N £ .. | xomnerenin
0 & paboThI IIPOMEKYTOYHOH
na6. | mpakr. | €&
Tlex. . 128 aTTecTaluu
3aH. 3aH. | O &
1. Knaccudukanus  HOBBIX
MIPOIIECCOB YIJIEPOAHOMN u
0e3yraepoHoi YepHOH
METaJUTYPTUH
1.1 HeoOxomuMocTh B
HOBBIX  TEXHOJOTHYECKHX
[Tonck
peLIeHsIX UL
HHPOPMAIHH B
METaJUTYPTHUSCKUX N
- Hay4YHOU U o
MPEeNNPUIATAA B YCIOBUSIX 2 3 N VYcTHBIH ompoc TIK-1.1
MaTeHTHOM
BO3MO>XKHOI'O BBCICHUS
" " JUTEpaType 1Mo
yriepogHoro Hamora" u
TeMe 3aHATHSI.
HapacTalpouero aeduuuTa
KOKCYIOIIMXCS YTIIeH. 5
1.2 Knaccudukaius HOBbIX
MIPOLIECCOB [IOJTy4YECHUS [Touck
YepHBIX METaJIoB B uHpopmay B
3aBUCUMOCTH  OT  THUIHa Hay4yHOU 1 N
2 3 Y . YCTHBIN Orpoc TK-1.1
BOCCTaHOBHTEIIS. MaTEeHTHOM
OCHOBHBIE  HEpEIlCHHBIE JUTEpaType 1o
NpOOJIEMBI B TIpeIIaraeMbIxX TeMe 3aHATHSI.
COBPEMCHHBIX CXEeMaXx.
HWroro no pazneny 4 6
2. BoccraHoBieHHE jKeneza M3
pyZAHOTO CBIPbS KPYITHOI
(hpakuuu BOCCTAHOBHUTEIBLHBIMHU
ra30BBIMH CMECSIMU




2.1 Tpoueccer Midrex, Hyl
1l u Hyl ZR:
TEXHOJIOTMUYECKHUE CXEMBI,
ONIMM IO CBHIPBK M IO
BOCCTAHOBUTEIILHBIM I'a3aM,

arperarsl, TeKyIIee [Monck
COCTOSIHUE M TIEPCIICKTUBHI, uHbopmaru B Jokaz c
[IpeuMyIIecTBa u Hay4HOI n .
penmy 5 i . npe3eHranuei / IK-1.1
Henoctatku. JlaboparopHas MAaTEeHTHOM .
VYcerHsIi onpoc
pabota -  BOAOPOIHOE JMTepaType 1o
BOCCTaHOBJICHHE OKAThIIICH TeMe 3aHATHS.
oJ1 CTaTU4YECKOU
HAarpy3Koil Ha YCTaHOBKe
LECO wu ompenenenue ux
MPOYHOCTH nocie
BOCCTAHOBJICHHS
2.2 TIpomeccwt Purofer,
Arex:  TEXHOJOTHYECKHE IMouck
CXEMBI, OIILUH TI0 CHIPBIO U uHbopmany B Jloknaz ¢
MO0  BOCCTAHOBUTEIHHBIM Hay4YHOI U N
5 . npe3eHTanuei / IK-1.1
ra3aMm, arperarbl, TeKylIee MaTEeHTHOM .
VYerHbli onpoc
COCTOSIHHE M TIEPCIICKTHBHI, JUTEpaType Mo
MPeNMYIIeCTBa u TeMe 3aHATHSI.
HEJIOCTATKH.
HWroro no pazneny 10
3. Boccranopnenue jxene3a u3
pyaHoi MEN0YH
BOCCTaHOBHUTEIILHBIMU Ta30BBIMHU
CMECSIMU B KHIISIIIEM CIIO€
3.1 TIpomueccs Fior, Finmet,
Cincored: IMouck
TEXHOJIOTHYECKUE  CXEMBI, uHdopmaiiu B Toknaz ¢
ONMLMH MO CBIPPIO H IO Hay4HOI 1 .
H p 4 i . npe3eHTanuei / IK-1.1
BOCCTaHOBHTEIILHBIM ra3am, MaTEeHTHOM .
VYerHblii onpoc
arperarel, TeKyIee JUTEpaType Mo
COCTOSIHHE M TIEPCIICKTHBHI, TeMe 3aHATHSI.
NPEHMYIIECTBa u
3.2 TIpomecchr Spirex, Iron
Carbide: TexHomornueckue IMounck
CXEMBI, OILUH TI0 CHIPBIO U uHpopmay B Joknaz ¢
1o BOCCTAHOBUTCJIIbHBIM HAy4HOH U .
4 Y . npe3eHTanuei / IK-1.1
ra3aMm, arperarbl, TEKylIee MaTEeHTHOM .
YerHblii onpoc
COCTOAHHC U NEPCICKTUBLI, JIMTCpaType 1o
MpeNMYIIIeCTBa u TeMe 3aHATHSI.
HEJIOCTATKH.
HWroro no pazngeny 8
4. BoccTraHoBJeHHE — Kene3a
HeNeQUIUTHBIMA ~ YIUISIMH U
TCXHOTCHHBIMU
YIIIEPOICOAEPKAIUMHE
MarepraIaMu
4.1 TBepaodazHoe
BOCCTaHOBJICHHE YIJIEeM B
TpyOUaThIX rneyax.
TIpoueccer  OSl, TDR, TMonck
DRC,Ghaem, SL/RN, HH(OpMALLIH B
Jindal,  Siil,  Codir: pMmait Jlokumaz ¢
Hay4HOU U o
TEXHOJIOTUYECKUE  CXEMBI, 1 N npe3eHrauuei / MK-1.1
MaTEeHTHOMH

OTIIIMY TIO CBIPBIO U IO BUIY
BOCCTAaHOBHUTEJIS, arperarsl,
TEeKyIlee COCTOSHHE |
MEPCIECKTUBHI,

MPENMYIIEeCTBa u

HCIOOCTATKH.

JIUTEpaType 110
TEME 3aHATHSL.

YcTHBII onpoc




4.2 TBepnoda3zHoe
BOCCTaHOBJIEHHE YIJIEM B
meyax C  BpPaIlAONIIMMCS
nogom. IIpomeccsr Comet,

Fastmet, Inmetco, Dry Iron, Toncxk
- 0 HHPOPMAIIH B
Iron Dinamics: . Hoxknan ¢ 3
TEXHOJIOTHYECKUE  CXEMBI, HATeHTHO Mpe3eHTaLelt / MK-1.1
OIIIMH IO CHIPBIO U MO BHIY uTepaType o VYcrtHbIit onpoc
BOCCTAHOBHTEJIS, arperarsl, TeME SAMSITISL
TEKylllee  COCTOSHHE U
MIEPCTICKTHBEI,
MPEUMYIIECTBa u
HEJOCTATKH.
4.3 TBepnodazHoe
BOCCTAHOBJICHHE YTJIEeM B
peakTope ¢ KHILSIIHM
cioem (miportecc Circofer) u
B VMHOFOHO,HOBOI‘/‘I Towck
BpaIIaromencs _meun HHopMAIH B
(mpottecc Primus): Hay9Ho# I Jokman ¢
TEXHOJIOTHYECKHE  CXEMBI HATeHTHOM Hpe3eH'I;aLII/IEI71 / TK-1.1
MPOIIECCOB,  ONUUH IO SuTepaTYpE 0 VYertHblit onpoc
CHIpRIO - M MO - BHLY TeMe 3aHATHI.
BOCCTaHOBHTEIIS, arperarhl,
TEKyIllee  COCTOSHHE U
MIePCTIEKTHUBBI,
MpeNMYIIIecTBa u
HEJIOCTaTKH.
4.4 Kunkodaznoe
BOCCTaHOBJICHHE c
UCIIOJIb30BaHUEM
IUIaBHJIBHOTO  TeHepaTopa. IMouck
Ipoueccer Corex u Finex: uHpopmaru B Joknan ¢
TEXHOJIOTHYECKUE  CXEMB, HayHOI U npeserTamyeii / K-1.1
OIIIMH IO CBIPBIO U 1O BUAY IIaTCHTHOU V CTHBII ompoc
BOCCTaHOBHTEIIS, arperarsl, JMTEpaType 1o
TEKylllee  COCTOSHHE U TeMe 3aHATHS.
TIEPCIIEKTHBEI,
MperMYIIIeCTBa u
HEJIOCTaTKH.
4.5 BoccTaHOBIIEHUE yTIIeM
B JKUJIKOU BaHHE.
IIpomeccer DIOS, Romelt ITouck
(IKB), Hismelt: uHdopmanu B Jloxnaz ¢
TEXHOJIOTHYECKUE  CXEMBI, HaY4HOH 1 npeserrrarci / K-1.1
OIIIMH IO CBIPBIO U 11O BUAY IIaTCHTHOU V CTHBILH ompoc
BOCCTaHOBHTEIIS, arperarsl, JMTEpaType 1o
TEKylllee  COCTOSHHE U TeMe 3aHATHS.
TIEPCTIEKTHBEI,
MIPEUMYILECTBA )i
4.6 BoccTaHOBIICHHE YTIIeM
B KUJKON BaHHE.
TIpouecchr Auslron, TMonck
Tecnored, AISI Direct,
Ironmaking, CCF: HH(bOpMaIfHH i Hoxman ¢
TEXHOJOTHYECKHUE CXEMBI, ESZ:;:;OE npe3eHTanuei / IIK-1.1

OTIIIMH TIO CBIPBIO U IO BUIY
BOCCTAaHOBHUTEJIS, arperarsl,
TEeKyIlee COCTOSHHE |
MEPCIEKTUBHI,

MPENMYIIECTBa u

JIUTEpaType 110
TEME 3aHSATHSL.

VerHslii onpoc




4.7 C1pyiHO-3MHUCCHUOHHBIE
HPOIIECCHl BOCCTAHOBIICHHS
xkeneza yrem (MPCUJ,

[Tonck
BHUCPA, COP):
HHPOPMAIIH B
TEXHOJIOTHYECKUE  CXEMBI, N Hoxman ¢
HAY4HOH U N
OTILIMH IO CBIPBIO U IO BUIY 5 HATCHTHOR npeseHranueit / TIK-1.1
BOCCTAHOBUTEIIS, arperaTsl, VYcTHbIi onpoc
JUTEpaType 1o
TEKylllee  COCTOSHHE U
TeMe 3aHATHS.
MIEPCTICKTHBEI,
penMyIIecTBa u
HEJOCTATKH.
Hroro no pasaeny 31
5. ITpouune MIPOIIECCHI
06ECKOKCOBOH MeTaJUlypruu
5.1 TIIpoueccer [opexn u
Krupp-Renn:
pp IMouck
TEXHOJIOTHYECKHE CXEMBI,
HHPOPMAIIH B
OIIINH IO CHIPBIO U IO BUAY HAVHOM 1 Hoxman ¢
BOCCTAHOBUTEJIS, arperarsl, 5 y o npe3eHTanuei / TIK-1.1
MIaTEeHTHOM .
TEKyIllee  COCTOSHHE U VYcTHBIHA ompoc
JUTEpaType Mo
MEPCIEKTUBEI,
TeMe 3aHATHSI.
MpeNMYIIecTBa u
HEJIOCTaTKH.
5.2 [Ilpouecc Dxeropm-
Bamrak u cnoco6 Byme:
yi [Tonck
TEXHOJIOTHYECKHE CXEMBI,
HH(POPMAIIH B
OIIIMH IO CHIPBIO U IO BHIY HAVHOM 1 Hoxman ¢
BOCCTAHOBUTEJIS, arperarsl, 5 y o npe3eHTanuei / TIK-1.1
MIaTEeHTHOM .
TEKyIllee  COCTOSHHE U VYcTHBIHA ompoc
JUTEpaType Mo
MEPCIEKTUBEI,
TeMe 3aHATHSI.
MpeNMYIIeCTBa u
HEJIOCTaTKH.
5.3 Tlpomecc B Kumsiiem
nutakoBoM cioe Kaacaxu:
[Touck
TEXHOJIOTHYECKHE CXEMBI,
HHPOPMAIHH B
OIIIMH IO CHIPBIO U IO BHIY HAVHOM 1 Hoxman ¢
BOCCTAHOBUTEJIS, arperarsl, 5 Y o npeseHTanuei / TIK-1.1
MaTEeHTHOM .
TEKyIllee  COCTOSHHE W VYcTHBIHA ompoc
JUTEpaType 1o
MEPCHEKTUBEI,
TeMe 3aHATHSI.
MPeNMYIIeCTBa u
HEJIOCTaTKH.
5.4 Ipornecc COIN:
TCXHOJOTINYCCKHE CXEMBI, ITouck
OIIIMH IO CHIPBIO U IO BHIY uHdopmany B Joknaz c
BOCCTAHOBUTECIIS, arperaTrbl HAy4HOH U o
> arp ’ 5 Y . npeseHTanuei / IK-1.1
TEKyIllee  COCTOSHHE W MaTeHTHOM .
VYerHbIl onpoc
MEPCIEKTUBHI, JUTEpaType 1Mo
MpeNMYyIIIeCTBa u TeMe 3aHATHSI.
HEJIOCTaTKH.
HWroro no pazaeny 20
6. HemnpepsiBHbIE
CTAJICIIABHIIbHBIE ITPOIIECCHI
6.1 OO6mas XxapaKTeprucTuKa [Mouck
u K1accudukanus uHdopmaru B Joknan ¢
HETPepbIBHBIX HaY4HOH 1 N
pep 5 v N npeseHranuei / TIK-1.1
CTaJICIIIIaBUJIbHBIX IIaTCHTHOU o
YcTHBI onpoc
npoueccoB. JIoCTOMHCTBA U JATEpaType 1o
HEJIOCTaTKH. TEME 3aHSATHS.
6.2 Konctpykimonnoe [onck
odopmienune nHpopmaru B Joknaz c
CTaJICIINIaBHUJIbHBIX HAy4HOH 1 o
4,8 i . npeseHranuei / IK-1.1
arperaToB  HEMpPEpbIBHOTO MaTEeHTHOM .
" YcTHBI onpoc
JICHCTBUSL. OcHoBHBIE JuTeparype 1o

arperaTsbl U y3JIbl.

TEMC 3aHATHA.




6.3 ITpocTpancTBEeHHAs

pa3OuMBKa  IUIaBKH IO IMowuck
HECKOJbKUM uHdopmaru B
CTaJICIIaBUIbHBIM Hay4HOH U Jloxnan ¢
4,3 1 ., npeseHTanuei / IK-1.1
arperataM HETPEPHIBHOTO HaTEeHTHOH .
o VYcrHbli onpoc
neiictBus. Pacuer uncna u JTepaType 1o
BBIOOD KOHCTPYKIUU TEMe 3aHATHS.
PEaKTOPOB.
6.4  JlurelHO-IpOKaTHEIE
Iounck
KOMILIEKCHI Kak
uHpopmanuu B
peanmsalysi  KOHIICIIIUH N Hoxnan ¢
Hay4HOH U N
COBMEIICHHUS  MPOIIECCOB 4,3 ATCHTHO npe3eHranuei / TK-1.1
HENPEPBIBHOW DPA3IUBKU C VYcerHsIi onpoc
N JMTepaType 1o
nporeccaMu OECKOHEYHOM
TEMeE 3aHATHS.
MPOKATKH CTaJIH.
Hrtoro no pasaeny 18,4
7. Cnaua 3aueTa
7.1 Chaya ycTHOTO 3aueTa
[0 3apaHee BBLIAHHOMY 3aver ¢ oLeHKOU TK-1.1
CIIHCKY BOIIPOCOB
Hroro no pazneny
HWroro 3a cemectp 93,4 3auéT
Wroro no aucuurninze 93,4 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3aluy  NpPEelyCMOTPEHHBIX BUIOB  y4eOHOW paboThl B KadyecTBe
00pa30BaTeNbHbIX TEXHOJIOTUW B IIpenojaBaHUM IUCUUILUIMHBI «HoBBIE TeEXHOJIOrHYECKHE
peLIeHNs B METAJUTYPIHMH YEPHBIX METaIOB» MCIIOJIB3YIOTCS KaK TPaIULMOHHAsA U MOIYJIbHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTHS IPOOJIEMHOTO U MHTEPAKTUBHOTO O0yUEHHSL.

Jlekuuu npoxonAT Kak (Gopme MH()OPMALMOHHBIX JEKLMH, Tak U B (opMme JeKIuii-
KOHCYJbTAIlMi, TJ€ TEOPETHUECKUH MaTepuayl 3apaHee BbIJAETCS OOydaromumces i
CaMOCTOSITEJIbHOTO M3Y4€HHUs, Ul MOJTOTOBKHM BOIIPOCOB JIEKTOPY, TaKUM 00Opa3oM, JIEKLHUs
MPOXOJUT IO TUITY BOIIPOCHI-OTBETHI-TUCKYyccusl. IHOTAa IEKIUU IPOXOIAT B BU/IE MPOOIEMHON
JIEKIMU C OCBEIIEHUEM PA3IMYHbIX HayYHbIX MOAXO0/I0B K IOCTAaBICHHOM Ipolieme.

B u3noxeHuu JEKIMOHHOIO MaTepuaja M IpPHU IPOBEICHUM INPAKTUUECKUX 3aHATUN
IPENOoNaraeTcsl Mepexo OT PenpOIyKTUBHBIX METOJOB OOYYEHHUS K 4aCTMYHO-IIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METO/AM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUUECKOE MBIIJICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Bonpoca. C 3TOH 1eNbI0 BO3-MOKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTUUECKUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaky).

ITpu mpoBeaeHNN NPAKTUYECKUX 3aHATUH HE0OX0AMMO LI€TICHAPABICHHO IEPEXOUTh OT
PENpOAYKTUBHBIX METOJOB OOYyUEHHUS K YaCTUYHO-TIOUCKOBBIM U UCCIIEI0BATENIbCKUM METOJaM,
pa3BuBas JIOTMYECKOE MBIIUIEHUE, YMEHHE apryMEHTHpPOBAaTh M OTCTauBaThb COOCTBEHHOE
noHuMmanue Bompoca. C 3TOM LEeabl0 BO3MOXKHO MCIIOJNb30BaHUE KaK TPAAUIIMOHHOM, Tak
poOJIeMHOI U HHTEPaKTUBHON 00pa30BaTENIbHBIX TEXHOIOTH.

Ha 3anatuax  menecooOpa3sHO — UCHONIB30BaTh — TEXHOJOTHIO  KOJUIEKTUBHOIO
B3aMMOOOYYEHUS, COBMELIAs €€ C TEXHOJIoruel npodiemHoro ooyuenus. [Ipu 3tom Heo6xo1uMO
MOBBI-IIATh [103HABATENbHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3ys CaMOCTOSTENbHYIO paboTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Cremyer MCHONB30BATh KOMIUIEKC WHHOBAIIMOHHBIX METOJOB aKTUBHOTO OOYYeHUS,
BKJIIOYAOIUI B ce0st:

- co3JaHMe NPOOJIEMHBIX CHUTyallUi C TIOKa3aTeJbHbIM pEIIEHUEM MpoOIeMbl
npernojaaBareneM u 0e3 Hero;

- CaMOCTOATENbHYIO TOUCKOBYIO JEATENBbHOCTh B PELICHUH MPOOJeM, HalpaBisieMylo
IIPEnoJIaBaTeseM;

- CAMOCTOSITEIIbHOE pelIeHre Mpo0ieM 00ydaroMMHUCS 110 KOHTPOJIEM MPETo1aBaTels.

Peanuzanusi MHHOBAIMOHHBIX METOJOB OOy4Y€HHUS BO3MOXXHA C HCIIOJIb30BAHUEM
CIIEYIOIINX TPUEMOB:

- pacKpbITHE IpernojaBaTesieM IMPUYUH M XapakTepa HeyJaad, BCTpEYarouuxcs Mpu
peleHny npooieM;

- IEMOHCTpALKS Pa3HbIX OJIX0J0B K PEUICHUIO KOHKPETHON MPOOIeMBbL;

- QHAJIN3 NIOJyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE IPAHMIL] X IPUMEHUMOCTH U JIp.

IIpy npoBeneHUM 3aKIIOYUTENBHOTO KOHTPOJISI HEOOXOAMMO BBIIBUTH CTENEHb
NpPaBUIBHOCTH, 00beMa, TIIyOMHbI 3HaHUI, yMEHH, HABBIKOB, TIOJTYYE€HHBIX IPU U3yUEHUHU Kypca
Hapsily C BBISIBJICHUEM CTEIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYyYEHHBIX 3HAHUH.

K MHTepakTUBHBIM METOJaM, HCIOJb3YEeMbIM MpPU H3YyYEHHM IUCHMIUIMHBI «HoBBIE
TEXHOJIOTUYECKHE PEIIECHUS B METAJUIypTrUU UYEpHBIX METaJUIOB», OTHOCSTCS MCIIOJIb30BaHHE
npoOJEeMHBIX METOJIOB H3JIOKEHHS Marepuaja ¢ TNPUMEHEHHEM OHBPUCTHUYECKUX MPUEMOB
(cozmanue mnpoOJEeMHBIX CUTyallMd W JIp.), a TakKXKe CO3JlaHuE DJIEKTPOHHBIX MPOAYKTOB
(mpe3eHTaLuil).



6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI padoThl 00y4aroImmMxcst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeCTBA JIs IPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. OCHOBBI METAJLTYPrUYECKOI0O TPOU3BOJICTBA ; yueOHHUK /17151 By30B / B. A. burees, B. M.
Konoxonsies, B. M. Canranuk [u ap.]. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2021, —
616 c. — ISBN 978-5-8114-8178-1. — Texkcr . snekrpouusiii // JlaHb : 3JI€KTPOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/173100 . — Pexwum mocrtyma: s
aBTOPU3. MOJIb30BaTEIICH.

2. bwkanos, A. M. TexHonoruu OpuKeTHPOBAHUS B UEPHOM METAJUTYPIUHU | MOHOTpadus
| A. M. buxanos, C. A. 3araiinos. - MockBa ; Bosorna : Undpa-Umxenepus, 2020. - 256 c. - ISBN
978-5-9729-0436-5. - Tekcr : JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1168614 . — Pexxum gocTyma: Mo HOAMHCKE.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Wynsbu, JI.A. DHEpro-3KOJOTHUECKUN aHaIM3 YPPEKTHBHOCTH METAILTYPTrHYCCKUX
npo-eccos : yuebnoe nmocoodue / JI.A. lynabu. — Mocksa : MUCHUC, 2014. — 267 ¢. — ISBN
978-5-87623-765-1. — Tekcr : aneKTpoHHbIH // JIaHb : 3JeKTpOHHO-OHOIMOTEYHAsT CHCTEMA, —
URL.: https://e.lanbook.com/book/117063

2. CumonsH, JIM. OneHka ¥ TMyTH JOCTHXKEHUS 93KOJOTMYECKH YHUCTOTO
METaJLTypPrHYecKOro Mpou3BojcTBa : yueOHoe nmocodue / J.M. Cumonsin, K.JI. Koceipe, A.U.
KoueroB. — Mocksa . MUCHUC, 2011. — 92 c. — ISBN 978-5-87623-408-7. — Tekcr
anekTpoHHbIt /[ JlaHb : JJIGKTPOHHO-OMOMMoTeunass  cucrema. —  URL:
https://e.lanbook.com/book/117048

3. Kapmanosckas, H. B. Dxonorus MeTayurypraueckoro mporu3Bo/ICTBA : ydeOHOe Tocodne
/ H. B. KapmanoBckasi. — 2-¢ uzf. nepepad. u gon. — Hopunbsck : HTUU, 2020 — Yacts 1 —
2020. — 99 c. — ISBN 978-5-89009-728-6. — Tekcr : anektpouubiii // JlaHb : 3J€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/173792 — Pexum moctyna: s
aBTODU3. MOJI30BATEIEH.

B) MeToauyeckue ykasaHus:

YTunuzanusi OTXOJ0B METAUTyprHYECKOro MPOM3BOJACTBA dYepHbIX MeramioB/ H.B.
[Tanumes, B.A. burees, M.B. Iloranosa. - Marauroropck: M31-B0 MarHuToropck roc. TeXH. yH-
tauM. I'.1. Hocosa, 2018. 69c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
o Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 GeccpotHo
Professional
7Zip CBOOOJIHO PacHpOCTpaHsIEMOE 0eCCpOvIHO
FAR Manager CBOOOJHO pacIpocTpaHsIeMoe 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAILMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Ccruika

OnexkTpoHHble pecypchl Oubanoreku MI'TY um. https://host.megaprolib.net/ MP0109/Web
I".1. HocoBa ' ' '



https://e.lanbook.com/book/173100
https://znanium.com/catalog/product/1168614
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048
https://e.lanbook.com/book/173792
https://host.megaprolib.net/MP0109/Web

DenepabHOE rOCyIapCTBEHHOE O0JKETHOE

yupexaenue «DenepansHbiil uHCTHTYT npoMbiiienson |URL: http://www1 fips.ru/

COOCTBEHHOCTH»

Hanuonanenas MH(POPMALMOHHO-aHAINTHYECKas URL:

cucreMa — POCCUICKMI MHAEKC HAYYHOI'O LIUTUPOBAHUS h T . .
ttps://elibrary.ru/project_risc.as

(PUHIY) p y.ru/proj p

9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUILUINHBI BKIIIOUAET:

1. Yuebnas ayautopus JUisi IPOBEICHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KallUMU Uil HpPEJCTaBICHUA YydeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEJCTBA XpPaHEHHs, Nepefadyd H
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIEUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayauropus M [POBENCHUS Ja0OpPaTOPHBIX 3aHATHH OCHAIIEHA
1a00paTOPHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICJIMPOBAHUIO CTAJICTNIABUIIBHBIX ITPOLIECCOB;

-MOJICTIM /ISl W3YYEHHsS ONTHUMAIBHOTO pEeXHMa 3arpy3kd MaTepualioB B TeYb U
ONITUMAJIFHOTO PACTIPE/ICTICHUEM CII0S ITMXTOBBIX MAaTEPHAIIOB Ha KOJIOIIHUKE;

- MOJIeJTb JUIs U3Y4YEHUs (PU3MUECKOr0 COCTOSHUS 30HbI TOPEHHUS;

- MOJETH JJIsl U3YyUeHHs YCIOBUI HEMPEPHIBHOTO JBIKEHUS MATEPHAJIOB B JOMEHHOM
IIeYU U ONPEAEIIAIONIEeN PO CHIIOBOIO B3aMMO/IEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JUJIsl U3y4eHHS (PU3UIECKUX CBOWCTB MaTEpPHAJIOB;

- MOJIEJTH 10 U3YYEHUIO POBHOCTH CX0J1a IIMXTHI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJbHBIX KOHCYJIbTALUH, TEKYILIETo
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ nonkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1j1si CAaMOCTOSITEIHLHOM PabOThHI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPODUIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeIMaAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py/10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINY 1 MaTEPUAIOB.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

[MPUJIOXXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceYeHrne CaMOCTOSATeIbHOI padoThl 00y4a0IMXCS

Bomnpocel ansi caMomnpoBepKH MPEACTaBICHbl B BUIE MPAKTUKO-OPHUEHTUPOBAHHBIX
3a/laHuil JJI OLICHKU MCIOJIb30BaHUS IIPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX NaHHBIX. Takxke
BONPOCHl JUIsI CAMOIPOBEPKU MPEJCTaBICHbl TEOPETHUECKUMHU BOIIPOCAMH, TpeOyrolue
pa3BEPHYTOr0 YCTHOI'O OTBETA, [I03BOJISIOLIUE IPOBEPUTH YPOBEHD YCBOEHUS 3HAHUI U OCBOEHUS
001X 1 npoheCCHOHATBHBIX KOMIETSHUIUH O JUCIUILTUHE.

ITo qucuumiuHe «HoBbIE TEXHOJIIOTUYECKUE PEIICHNS B METAJULYPIUU YEPHBIX METAJIIOB»
IpelyCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CAaMOCTOATEIbHAs paboTa 00yUJaroIuXcsl.

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB MPEIOaraeT peueHue KOHTPOJIbHBIX
3a]a4 Ha IPAKTHYECKUX 3aHATHUSX U BBIMOJIHEHHE J1a00paTOPHBIX PadoT.

Bonpocel a1 caMOnpoBEpKM IPEACTaBICHbl B BUJE IPAKTUKO-OPHUEHTHUPOBAHHBIX
3aJJaHUM JJIs1 OLIEHKH HCIIOJIb30BaHUs MPOU3BOJACTBEHHBIX U TEXHOJIOTMYECKUX JAAHHBIX. Takixke
BOMPOCHI JJISi CaMOIIPOBEPKH IPEJCTABICHBl TEOPETHUECKUMH BOIPOCAMH, TPEOYIOIIMMU
pa3BEPHYTOr0 YCTHOTO OTBETA, KOTOPbIE MO3BOJISIOT MPOBEPUTH YPOBEHb YCBOCHUS 3HAHUH U
OCBOCHHS O0IIHMX M MPOPECCHOHATBHBIX KOMIIETEHIUH 10 JUCIUTUINHE.

HpnMeprle BOIIPOCHI IJIAA YCTHOI'0 OIIPpOCa 10 U3yYaeMbIM TEMaM

1.  Knaccudukamus BHETOMEHHBIX IIPOIECCOB MOIYUEHHS Kee3a

2. IlpuuumHBI pa3BUTHS METAJLUTYpPTUH JKeJe3a

3. TepmoanHamMKa BOCCTaHOBJICHHUS OKCHUJIOB XKeJie3a Ta3000pa3HbIMH BOCCTAHOBHUTEIISIMH
4.  TepmoamHaMUKa BOCCTAHOBJICHHUS OKCHJIOB eJie3a ra3000pa3HbIMUA BOCCTAHOBUTEIISIMU
5. TepmoanHamHKa BOCCTaHOBIICHUSI OKCHJIOB XKeJie3a B pacIljiaBe

6. IloaroroBka >kene30pyAHBIX MAaTEPHAJIOB B MPOIIECCaX MPSIMOTO BOCCTAHOBIICHUS JKelle3a
7.  TlomydeHue ry04aToro xesesa B IIaXTHBIX Mevax — nporecc Midrex

8.  Ilonyuenue rybuaToro xenesa B maxTHeIX nedax — npoueccsl Hyl 1 u Hyl ZR

9. TlomydeHue ry04aToro xesnesa B LIaXTHBIX Ie4ax — mporecc Purofer

10. Tlomyuenwue ryGuaToro xesnesa B MIAXTHBIX Meyax — nporuecc Ghaem

11. TlomyueHue rybuyaToro xenesa B HIaXTHBIX Ieyax — npouecc BL

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

13. Tlomyuenue rybuyaToro xeiesa B peTopTax NepuOIUUECKOro JecTBus

14. TlomyueHue ry0UYaTOro xejies3a B peakTope ¢ KHMISIIHM CI0eM — mporiecc Fior

15. TlomyueHue rydbuyaToro xeinesa B peakTope ¢ KMImM cioeM — npouecc FINMET

16. TlomyueHue ry0ouyaToro xeies3a BO BPAIIAIOIINXCs TPYyOUaThIX Imeyax

17. TlomyueHue rybuaToro xesiesa B Iedax ¢ BpallaroIuMcs 1010M — mpoiecc Inmetco

18. TlomyueHue ryouaToro xejesa B medax ¢ Bpamfarimumcs mogaom — nporecc DRylron

19. Tlonyuenue ry04aToro xeinesa B re4yax ¢ Bpamarmmmcs nojgom — nporecc FASTMET
20. TlonyueHue ry0UaTOro xeie3a B revax ¢ BpamaronmMes mojgaoM — mpoiecc 1Tmk3

21. MeramM3anus JKeNe30pyIHOTO ChIpbSl TBEPJBbIM BOCCTAHOBUTENIEM IIyTeM OOXKHTa

PYAOYTOJIBHBIX OKATBIIIEH

22. OpHOCTaJMUHBIC CIIOCOOBI TMOJNIYUEHHS JKHIKOTO METalla M0 CXEME «BOCCTAHOBJICHHE-
TUTIABJICHHE

23. JIByxcTaauiiHble CIIOCOOBI TMOJIYUCHHUS >KUIAKOTO METajla 10 CXEME «BOCCTaHOBIICHHE-
TUTaBJIeHUe» - poriecc Corex

24. JIByxCTaauiiHbIE CIIOCOOBI TMOJIYUEHHUS >KUAKOTO METajla 10 CXEME «BOCCTAHOBJICHHE-
IaBjaeHue» - mporecc Dios

25. JIByxcTaauiiHble CIIOCOOBI TMOJIYUEHHUS >KUAKOTO METajla 10 CXEME «BOCCTAHOBJICHHE-
IaBjaeHue» - mporecc Hismelt

26. JIByxcTaauiiHble CIIOCOOBI TOJYYEHHUS JKUIKOTO METauia 1O CXEeMe «BOCCTAHOBJICHHE-
raBiieHue» - nporecc CCF

27. JIByxCTaauiiHbIE CIIOCOOBI TMOJIYUCHUS >KUAKOTO METajla M0 CXEME «BOCCTAHOBJICHHE-



28.

29.

30.

31.
32.

iaByieHue» - mporecc SR Smelter

JIByxcTaauiiHble CrOCOObI MOMYYEHHs KUIKOTO METajula MO0 CXEME «BOCCTAaHOBJICHHE-
wiassienue» - mporecc IRON DYNAMICS

JIByxcTaauiiHple CcrocoObl MOMYYEHHs KUIKOTO MeTajula MO0 CXEME «BOCCTAaHOBJICHHE-
raBiieHue» - mporecc FASTMELT

JIByxcTaauiiHple CrOcOObI MOMYYEHHs KUIKOTO MeETajula MO0 CXEME «BOCCTAaHOBJICHHE-
raBiieHue» - mporecc REDSMELT

IIpouecc Poment

[1na3mMeHHbIe MPOLIECCHl MOIYYSHUS KUAKOTO MeTalia



I[MTPUJIOXEHUE 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) H.]IaHI/IpyeMbIe pPe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecranmmn.

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE cpe€acTBa

IIK-1: Cnnoco0eH BbINOJHATH TEXHOJOTHUECKHE onepanuu mo

MOJIY4YEeHUI0 METAJLUIYPru4ecKoil MpoayKIuM, ee fajibHeleil oopadoTke

IIK-1.1

Ocy1ecTBIsIeT TEXHOJIOTHYECKHE ONEPaLliu O
MOJTYYEHHUIO METALTYPTHISCKON IPOAYKIIHH, €€
JnanpHenein oopadoTke

HepequL TCOPCTUUCCKUX BOIIPOCOB K 3a4CTY:

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

Kraccugukanys BHEJOMEHHBIX MPOIIECCOB MOJIyUEHUS Kele3a

[IpyuumnHBl pa3BUTHS METAJUTYPIUH JKEIE3a

TepmoamHaMuKa BOCCTAHOBIICHHS OKCHJIOB XKeJle3a ra3000pa3HbIMUA BOCCTAaHOBHUTEIISIMU
TepmoanHaMuka BOCCTaHOBIICHHUS OKCHJIOB jKeJie3a Ta3000pa3HbIMU BOCCTAaHOBUTEISIMHU
TepmoarHaMuKa BOCCTaHOBJIEHUS OKCUJIOB JKE€J€3a B pacIulaBe

ITonroroBka »kene30pyAHbIX MaTEPUAIIOB B IPOLECCAX IIPSIMOT0 BOCCTAHOBIICHHUS JKEIe3a
[Tonmyuenue ryOuaroro xenesa B IIaXTHBIX Heyax — nponecc Midrex

ITony4yenue ryGuaroro xemne3a B maxTHbIX medax — npoueccs Hyl III u Hyl ZR
[Tonmyuenue ryOuaroro *eine3a B IIaXTHBIX Meyax — npouecc Purofer

[Tony4yenue ryOuaroro xesne3a B IaXTHBIX Medax — npouecc Ghaem

[Tonmyuenue ryOuaroro *xene3a B IIaXTHBIX Mevyax — npouecc BL

[Tomyuenue rybuaroro xene3a B maxTHbIx neyax — nporecc KINGLOR METOR
[Tomyuenue ry0uaroro *xenesa B peTopTax NepuoJuuecKoro 1eHcTBUs

[TonydyeHnue ryGuaroro xesue3a B peakTope ¢ KUIISIUM ciaoeM — nporecc Fior
[Tomydyenue rybuaroro xenes3a B peakrope ¢ Kumsmum ciioeM — nporecc FINMET
[Tony4yenue ryGuaroro xese3a BO BPaLIAIOIIUXCS TPYyOUaThIX Meyax

[Tomyuenue ryOuaroro *enesa B [e4ax ¢ BpallaroliuMcs MoJIoM — npoiecc Inmetco
ITony4yenue ryOuaroro xemnes3a B Ie4ax ¢ BpalaroIuMcs mojxoM — rnpouecc DRylron
[Tomygyenue rybuaToro *xene3a B revax ¢ Bpamaronmmcs moaom — nporecc FASTMET
[Tony4yenue rybuaroro xesnes3a B 1e4ax ¢ BpalaromuMmcs mojaomM — rnpouecc [Tmk3
Mertannuzanus >KeJIe30pYIHOTO ChIPbsi TBEPAbIM BOCCTAHOBUTEJIEM IIyTeM OOXKHra
PYAOYTOJIBHBIX OKATBILIEH




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.
64.

OnnocraauifHple COCOOBI MOMYYESHHUS JKUIKOTO MeTaslia
IIJIaBJICHUE

JIByXcTaguitHble CTIOCOOBI MOJTYYEHHUS KUIKOTO MeTaya
I1aBiieHue» - npouecc Corex

JIByxcTaguiiHble CrOCOOBI MOJIyYEHHUS KUAKOrO MeTalia
IUIaBJIeHUE» - pouecc Dios

JIByxcTaauiiHble cOCOOBI MOJIyUYEHUS KUAKOTO MeTallia
aBjaeHue» - mpoiecc Hismelt

JIByxcTaauitHple COCOOBI MOJMYYEHHUS >KHIAKOTO MeTajuia
asyeHue» - npouecc CCF

JIByxcTaguiiHble croCOOBI MOJIyYEHHUS KUAKOrO MeTalia
mIaBjaeHue» - mpouecc SR Smelter

JIByxcTaguiiHble crOCOOBI MOJIyUYEHHUS KUAKOrO MeTalia
miassieHue» - nporecc IRON DYNAMICS
JIByxcTaguiiHble crocOObl MOJIYy4YEHHUs KUAKOrO MeTallia
miassieHue» - npouecc FASTMELT

JIByxcTaauitHbie CIIOCOOBI TMOMYyYEHHUS KHUJIKOTO MeTajuia
miassieHue» - npouecc REDSMELT

IIponecc Poment

[InazmeHHBIE TPOLECCHI TOTYYEHUS )KUJIKOTO METalIa
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHBIE CpesicTBA

IIpuMepHBbIe NPAKTHYECKHE 32 JaHUA:
1. WpentuduuupoBaTb NpPOM3BOACTBEHHBIH MpoLECC M0 MPEICTaBICHHON B 3aJaHUU
TEXHOJIOTHYECKOH cxeme. JIOmOMHUTH, WHQPOPMAIMI0 B YacTH OINIUH 1O CBHIPHIO H
BOCCTAaHOBMTENAM, IOJIYy4aceMOM HIPOAYKLHMHM U €€ TpaHcnopTupoBke. llosgcHuUTH mpuHLHI
JIEHCTBHSI OTACIIBHBIX Y3JIOB U arperaros.

2. llo mnpexncraBneHHOW TEXHOJOTHMYECKOM cXeMe WICHTUQHUIMPOBATh pPa3HOBUIHOCTH
IIPOU3BOACTBEHHOIO Ipouecca. Onucars NOATOTOBKY PYIHOIO CBHIPbS M BOCCTAHOBHUTEJIBHBIX
ra3oB. [losICHUTH TOCTOMHCTBA M HEJOCTATKU CXEMbl. YKa3aTh BKJIAJ Ipoliecca B OOIIyrO
CTPYKTYpY IPOM3BOJICTBA JKeJIe3a BHEJJOMEHHBIMH CIOCOOAaMHU.
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3. UneHnTudunupoBarb cxemy MNpeACTaBICHHBIX MPOU3BOACTBEHHBIX MporieccoB. OObSICHUTH
Ha3HAYCHUEC OCHOBHBIX Y3JIOB U arperaros. IToscantn CXEMY MarCpHraJIbHbBIX IIOTOKOB. ITokazarn
aNbTEpPHATUBHBIE BapUaHTHl TPOBEACHUS JAHHOTO MpOIlecca C HEKOTOPHIMH H3MEHEHUSMHU
Habopa KCIOIB3yeMOTro 000PYIOBaHHUS, OITUCATh UX IOCTOMHCTBA M HEJIO CTaTKH.
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomexxyTrouHast aTTecTanus 1o Aucuuiinae «HoBble TEXHOIOTHYECKHE PELICHNUS B
MCTAJUTYPIUH YCPHBIX METAJIJIOB» BKIIHOYACT TCOPECTUYCCKUC BOIIPOCHI, ITO3BOJIAOIIUC OLUCHUTD
YPOBCHBb YCBOCHUA OGy‘laIOH_II/IMI/ICSI 3HaHHI>i, " NPAKTUYCCKHUC 3a/laHUs, BBIABJIAOIINUE CTCIICHD
c(OpMHPOBAHHOCTU YMEHHI U BIaICHUNA, IPOBOAUTCS B popme 3adera (5 Kypc).

3ayer mo JaHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH (pOpME IO BOIPOCAM M3 CIIUCKA,
JIOBEJICHHOT'O JI0 CBEICHUS CTYAECHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

— OLEHKY «3a4TeH0» CTYJIEHT [10JIy4aeT, €CJIM MOXKET II0Ka3aTh 3HaHUS HAa YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHSI HH(OPMALIUY, MHTEIJIEKTYalIbHbIe HABBIKU PELICHUS IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY NPEAJIOKEHHON CUTYallUH.

— OLCHKY «HE€ 3a4YTEHO» CTYACHT I10JIy4acT, €CJIM HE MOXKET IMOKa3aTb 3HAHUA Ha YPOBHE
BOCITPOU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HC MOXCT IIOKAa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
PCIICHMA ITPOCTHIX 3a/4a4, JaTh OLUCHKY HpGI{JIO)KGHHOfI CUTyalluu



