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JIner akTyanusanuu padoyeil nporpaMmsl
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[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko
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3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHust TUCHUIUIUHBI «OCHOBBI METAJUTYPTUYECKOTO IMPOU3BOJCTBAY
SBIIAIOTCS: Ppa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KayecTB, a Takxke (opMupoBaHUe
oOuienpogecCHOHANbHBIX U MPO(ECCHOHANBHBIX  KOMIIETEHUUH B  COOTBETCTBHH C
tpeboBanusiMu  PI'OC BO mo wHamparnenuto mnoarotoBku 22.03.02 Meramtyprus;
npruoOpereHue 00yJaronMMICs 3HAHUM TEOPETUUECKIX OCHOB U MPHUHIIMIIOB IPAKTHYECKOM
peain3alny COBPEMEHHBIX CIIOCOOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAIIJIOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunimaa OCHOBBI METAJUTYPTrUY€CKOT0 MMPOU3BOJICTBA BXOIUT B 0053aTEIbHYIO
4yacTh yueOHOro IjaHa 00pa3oBaTeIbHON IPOrPaMMBbI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

BBenenue B HanpaBieHue

Hcropus metaimypruu

3Hanus (yMEHHUs, BJIAJICHUS ), TOJIYYCHHBIC TTPU U3YYCHUH JaHHOW TUCIUILTAHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

CoBpeMeHHbIE TEXHOJIOTUU PECYPCOCOEPEKEHUS B UEPHOU METAILTYPrUU

Teopust U TEXHOJOTHS OKYCKOBAHUS KEJIE3HBIX Py

Teopus ¥ TEXHOJIOTHS BBIIIABKU CTAIN B KUCIOPOAHBIX KOHBEpTEpaX

Teopus 1 TEXHOJIOTHS JOMEHHOTIO IIpolecca

Pa3nuBka u kpucrammnzanus cTaiu

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus AUCcUUIUIMHBL (MOAYs)) «OCHOBBI METAJUTYPrUYECKOTO
MIPOU3BOJICTBAY» O0YJAOIIHIACS JTOJKCH 00J1aaTh CICIYIOIIMME KOMITCTSHITUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-6 CriocobeH nmpuHUMaTh 000OCHOBAHHbIE TEXHUUECKHE PEIIeHUs B TPO(EeCCUOHATBLHON
NesITeNIbHOCTH, BEIOUPATh 3 PEeKTUBHBIE U OE€30MaCHBIE TEXHUUECKHE CPEJCTBA U
TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepedeHb 000pyI0BaHUS HAa TPOU3BOJICTBE U B
naboparopuu, odecrnednBaroniee 6€30MacHOe NOTy4eHHE U
VICCJIEOBAHNE MAaTEPUAIIOB M U3IEIUI U3 HUX

OIIK-6.2 OneHuBaeT o KpUTEPUSIM TEXHOJIOTMYECKUN TPOLECC B
poQeCCHOHAIBHON 00JIACTH C TOYKH 3pEHUST O€30TTaCHOCTH U
s pexTuBHOCTH




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHce:
— KOHTaKTHas pabota — 57,2 akaj. 4acos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenpHas padora — 15,1 akaz. gacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas
KOHTaKTHas paboTa

Pasnen/ Tema (B akax. yacax)

JUCIHUITIINHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

IPaKT.

CamocrosTenbHas
paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTecTaluu

Kon
KOMIICTCHIIHH

1. Pa3nen 1. IIpousBonacTBo
YyryHa B JIOMEHHBIX IeUax

1.1 T'opHo-000OTaTUTENIBEHOE
npousBoacTBO. CTpyKTypa
TOPHO-000TaTUTENHEHOTO 1 4
HPOU3BOJICTBRA.
Kokcoxumunueckoe
TPOM3BOJICTBO.

0,2

Nzydenne
yueOHOI,
HayJIHOU 1
CIIPaBOYHOMN
JUTEPATYPHI 110
TeMe
OUCIHUIIINHBL.
PabGoTa ¢
3JIEKTPOHHBIMHA
OMOJIMOTEKAMH.

VYcrHbI onpoc

OIIK-6.1,
OIIK-6.2

1.2 CripbeBbIe MaTepHanbl
JIOMEHHOM MJIaBKU U UX
MOJIrOTOBKA.

TTonsaTHE 0 TOMIMBE, BUIBI
TOILJIMBA 3

0,2

Nzyuenue
y4eOHOH,
HAY4YHOU U
CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
JIEKTPOHHBIMU
O6ubauorexamu.

[IpomexyTouHbIi
3a4er

OIIK-6.1,
OIIK-6.2

1.3 KoHCTpyKIHs AOMEHHOM 1 4
rneun

3,7

Nzyuenue
y4eOHOH,
HAay4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pabora ¢
3JIEKTPOHHBIMU
OoubIroTeKaMu.

3amura
naGopaTtopHoOi
paboter Ne 1

OIIK-6.1,
OIIK-6.2

1.4 TomeHHBIH IpoLiece 8 6

W3yuenue

y4eOHOH,
HaY4YHOU U
CIIPaBOYHOMN

YcTHBIi onpoc

OIIK-6.1,
OIIK-6.2




JUTEPATYPHI 110
TEME
JIACHUILINHEL
Pa6Gora ¢
JNEKTPOHHBIMU
OMOIMOTEKAMH.

Uroro no pazneny

11

18

12,1

2. Paznen 2. IIpousBoacTBO cTanu
U [IBETHBIX METAJJIOB

2.1 OOmue 0OCHOBBI
CTaJICIIaBUIILHOTO
MIPOM3BOJCTBA. TeXHOJIOTHUS
pa3IMBKH CTAN

0,2

Nzyuenue
y4eOHO1H,
Hay4YHOU 1
CIIPaBOYHON
JUTEPaTyphl O
TeMme
JTACIUTUIAHEI.
PaGora ¢
INEKTPOHHBIMU
OnbIHoTEeKaMHU.

3amura
nabopaTopHO’
paboTer Ne 2

OIIK-6.1,
OIIK-6.2

2.2 KonBeprepHoe
MPOM3BOJICTBO CTAJIN

0,1

Nzydenne
yueOHOI,
HAaY4YHOU U
CIIPaBOYHOMN
JIUTEPATypPhI MO
Teme
JICIUIUIAHEIL.
Pa6ora ¢
NIEKTPOHHBIMU
OHOIMOTEKAMH.

VYcerHbIi ompoc

OIIK-6.1,
OIIK-6.2

2.3 TexHOMOTHS Pa3IUBKHI
cTanu

0,8

Nzyuenue
y4eOHOH,
HAY4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
JIEKTPOHHBIMU
OubIMoTEKAMH.

3amura
nabopaTtopHoi
padotsr Ne 3

OIIK-6.1,
OIIK-6.2

2.4 BrelmiaBka cTajau B
3JIEKTPUYECKUX Medax

0,1

W3yuenune
y4eOHOM,
HAaY4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
TeMe
JTUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OubIroTEeKaMHU.

3amura
1mabopaToOpHBIX
pabot Ne 4

OIIK-6.1,
OIIK-6.2

2.5 Kosmiesast 00padoTka
cranm

0,2

N3ydenne
y4eOHOH,
HaY4YHOU U
CIPaBOYHON
JUTEPATYPHI 110
Teme
JUCLIUTUINHBI.
Pa6ora ¢
3JIEKTPOHHBIMU
O6nubanorexamu.

YcTHBIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 Pa3nuBKka crainu

0,2

U3yuenue
y4eOHOH,
HAay4YHOU U

3amura
nmabopaTtopHoi
pabotbr Ne 5

OIIK-6.1,
OIIK-6.2




CIIPaBOYHOM
JUTEPaTypHI MO

Teme
JIACIMTUINHEL.
Pabota c
ANIEKTPOHHBIMHU
OubIoTeKaMu.
Wzyuenne
yueOHO1l,
HayJHOU U
2.7 Metamryprust IBETHBIX CIIPaBOYHOM
METaJIJIOB. 02 4 0.2 JIUTEPATYPHI 110 Konrtponbhas OIIK-6.1,
O0paboTka MeTaIOB ' ' TeMe paboTa OIIK-6.2
JIaBJICHHEM. JICIMTUINHEL.
Pabota c
ANIEKTPOHHBIMHU
OubIMoTEKAMU.
HWroro no pazaeny 7 18 3
Hroro 3a cemectp 18 36 15,1 DK3aMeH
Hroro no aucuuruinae 18 36 15,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peanus3anuy KOMIIETEHTHOCTHOTO MOJIX0/1a, a TaKkke (YOpMUPOBAHUS U
pa3BUTH IPO(HECCHOHATFHBIX HABBIKOB 00YUAIOIINUXCS PEaTU3yI0TCs CIICAYIOIINE CPECTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4eHHE TEOPETUYECKOI0 MaTeprasa JUCIUIUIMHBI Ha JIEKIUSIX C UCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CAMOCTOSITEJIbHOE N3YUEHHE TEOPETUYECKOr0 MaTepHaa JUCIUTUIMHEL C
MCTOJIb30BAHUEM METOJMUECKUX Pa3padOTOK, CHIEUANIbHON yueOHOM 1 HAyIHOM
JTUTEPaTypHI;

- (hopmupoBanue u pazBuTHe MPOPECCHOHATHHBIX HABBIKOB 00YUJAOIIUXCSI HA
n1ab0paTOPHBIX 3aHITHSIX.

B uznoxeHnu JeKIMOHHOTO MaTepuaa 1 MpH MPOBEACHUN 00yJaromuXxcs Ha
712a00paTOPHBIX 3aHATHIX MPEATONIATACTCS IEPEX0]] OT PENPOTYKTUBHBIX METO/I0B O0YUECHUS
K YaCTUYHO-TIOMCKOBBIM U MCCIIEIOBATEIbCKIM METOaM, Pa3BUBAIOIIUM JIOTHUECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHUE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE
noHuManue Bonpoca. C 3Toil 1eIpi0 BO3MOXKHO HCIIOIb30BaHIE METO/I0B IBPUCTUYECKUX
BOITPOCOB U OP3MHCTOPMHUHTA (MO3TOBOM aTakKH).

[Tpu npoBeneHnyn 1a00PATOPHBIX 3aHATUI MPEANOIAraeTCs UCIIOIb30BaHHE
TEXHOJIOTUHU B3aUMOOOYUYECHHUSI.

CamocTtosTenbpHas paboTa CTYJEHTOB JOJKHA OBITh HAMpaBlieHA Ha 3aKpeIrieHUue
TEOPETUUYECKOr0 MaTepuana, U3JI0KEHHOT 0 IIperoiaBaresieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSATEIbHOE U3YUEHHUE, HA MTOATOTOBKY K JIA0OPATOPHBIM 3aHSITHSIM,
MOATOTOBKY K UTOTOBOM aTTEeCTaIUU.

B xope 3ansaTHil npeamnogaraeTcs UCIOIb30BaHHE KOMITJIEKCA MHHOBALIMOHHBIX
METOJIOB aKTUBHOTO O0YYEHHSI CTYI€HTOB, BKJIFOUAIOIIETO B CeOsI:

- CO37]aHKe MPOOJIEMHBIX CUTYALUN C TIOKA3aTEIbHBIM PEIIeHUEM TPOOIIeMbI
MpernojaBaTenem;

- CaMOCTOSITENbHYIO TOMCKOBYIO JESITEILHOCTh B PEIICHUN YYEOHBIX MPOOIeEM,
HaIpaBIIIEMYIO TIPEToIaBaTeNeM;

- CaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM IIperoiaBaTels.

Peanu3zanust ”HHOBallMOHHBIX METO/I0B 00Y4YEHUS BO3MOXKHA C UCIIOJIb30BaHUEM
CIIEAYIOIINUX PUEMOB:

- HHCTPYKTaX CTYJEHTOB IO COCTABJIECHHIO TaOJIUI], CXeM, I'pa(UKOB C MPOBEICHUEM
MOCTIeTYIOIIEro UX aHajIn3a;

- IPUMEHEHHE PEKOMEH/IAIMH MO0 COCTABJIEHUIO TE3UCOB M KOHCIIEKTOB MO MPOYUTaH-
HOMY MaTepuany;

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

- IGMOHCTpalNs aIbTEPHATUBHBIX MOJIXOA0B K PELICHNUI0 KOHKPETHON IPOOIeMBlI;

- aHAJIM3 TIOJTYYEHHBIX PE3yNIbTaTOB M OTHICKAHHUE TPAHUI] X TPUMEHUMOCTH;

- MCTIOJIb30BaHUE 3aJaHU JIJIsl CAMOCTOATEIbHOU PabOThl C U30BITOUHBIMH JAHHBIMHU.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieno B mpuioxeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI
a) OcHoBHas JUTEpaTypa:



1. OCHOBBI METAJUTYPrHYECKOTO MPON3BOICTBA : yueOHUK / B.A. burees, K.H.
Bno-sun, B.M. Konokonbeues, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 c.
— ISBN 978-5-8114-2486-3. — TeKCT : 37€KTPOHHBII // DIEKTPOHHO-ONOIMOTeUHAs
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/90165

0) /lomoJiHUTeIbHASA JIUTEpaTypa:

0) lonomuurtensHas auTeparypa:

1. Bnes, C.A. MeTtamnyprudeckue TeXHOJIOTHU. MeTamuryprusi 4€pHbIX
MeTtauioB : yueobnoe nmocodue / C.A. Mrnes, M.II. KimroeB. — Mocksa : MUCHC, 2017. —
45 ¢. — ISBN 978-5-906846-57-0. — TekcT : 3MeKTpOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cucrema «JIaup» : [caiit]. — URL: https://e.lanbook.com/book/108106.

2. be3z6oponos, 0. H. MapkupoBka cTaieii u criiaBoB: YueOHoe mocooue /
be36o-ponos I0.H., I'annaxmeros P.H., Yankun U.A. - Kpacuosip.:CDVY, 2016. - 130 c.:
ISBN 978-5-7638-3406-2. - Tekcr : anexTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/967378

3. CrrenmanbHbIe CTaIU U CIIaBbl: YueOHoe mocooue / Kosanesa A A.,

Jlonaruna E.C., Arukuna B.1. - Kpacuosip.: COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-
3 - Tekcr : anexrponnsiid. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramryprudeckoe ceipbe : yueb. mocodue / H.B. Mapuenko, O.H.
KogtyH. - Kpacnosipck ; Cub. denep. yn-t, 2017. - 222 c. - ISBN 978-5- 7638-3658-5. - Tekcr :
anektponHbiid. - URL: https://new.znanium.com/catalog/product/1031871

[Tepuoanueckas neyars (KypHaJibl):

1. HayuyHo-TexHMYeCKU U IPOM3BOACTBEHHBbIN xypHan «Metammypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHO-TeXHMYECKU, TPOU3BOJCTBEHHBINH U Y4EOHO-METOANUECKUN KypHaII
«ITpousBoactBo mpokaray». — URL.: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsii xypHan «U€pubie metamib». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHa XUMHUYECKON TEXHOJIOTUU
u metayutyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsrii xxypuan «Bectauk MI'TY um. I''1. HocoBay. — URL.:
http://vestnik.magtu.ru/

6. Criennanu3upoBaHHbIM HAyYHO-TEXHUYECKUH KypHaI «JIuTeitHoe mponu3BoACTBO. —
URL.: http://www.foundrymag.ru/

7. Hayuno-texuudeckuii xypHan «Jluteiinmuk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToauyecKkue yKazaHus:

1. Konecnukos I0.A., bynanos b.A., CtonsapoB A.M. Meramurypruueckue TEXHOJIOTUHU B
BBICOKOITPOU3BOIUTENILHOM KOHBEPTEpHOM Liexe: - Maruutoropck: M3n-Bo Marautoropck. roc.
TexH. yH-Ta uM. I'.1. HocoBa

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoe obecnieuenue

Haumenosanue
110
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

Ne norosopa Cpoxk nelicTBUS TULIEH3UH



https://e.lanbook.com/book/90165
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FAR Manager |cB0oOOIHO pacrpocTpaHsieMoe OeccpouHO

Bpaysep CBOOOJIHO pacnpocTpaHsIeMoe 6eccpodHo

HpO(l)CCCHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

Ha3paHue kypca Cchlnka
DneKTpoHHBIE pecypchl onbmuoTeku MI'TY um. https://host.megaprolib.net/MPO109/Web
I'.U. ) ) '
Poceniickas  TocynapcTsennas  Guomorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
HammmonansHas URL:
HH(bOPMaHHOHHO-aH%HHTPE%CKa’I https://elibrary.ru/project_risc.asp
cuctema — Poccuiickuii HHIEKC HAy4YHOTO

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYALT:

1. YueOHast ayuTopus Ajs MPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIa OCHAIIICHA!

- TEXHUYECKUMHU CPEICTBAMU O0yUYEHUS, CIY>KAIIUMHU ISl IPEACTaBIeHUS y4eOHOit
nHpopManuy 60JIBIION ayAUTOPUN: MYJIbTUMEINIHBIMU CPECTBA XPAHEHUS, TIEpEeIaun U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayUTOpUs JJIs IPOBEJCHUS JTA00OPATOPHBIX 3aHATUN OCHAIIEHA
1a00paTOpPHBIM 000pPYIOBAaHHEM:

- YCTAHOBKH I10 MOJICTTMPOBAHUIO CTAJICTUIABMIIBHBIX TPOLIECCOB;

-MOJICJH ISl U3YYEHHsI ONITUMAIBHOTO PEKMMA 3arpy3Kd MaTepHajioB B NI€Ub U
ONITUMAJIFHOTO PACHPEACTICHHEM CIIOSI ITMXTOBBIX MaT€pPHajIoB Ha KOJOIIHUKE;

- MOJIEJIb JJIs1 N3y4eHHS (PU3MYECKOTO COCTOSIHUS 30HBI TOPCHHUS;

- MOJIEJIN JIJISl MU3YYEHHUs YCIOBUI HETIPEPHIBHOTO IBUKCHUSI MATEPHAJIOB B IOMEHHOM
MIEYX ¥ ONPEACISAIONIeH POJIM CHIIOBOTO B3aMMOACHCTBUS MIOTOKOB IUXTHI U Ta3a;

- YCTAHOBKH IS N3y4eHUs (PU3HMUECKUX CBOWCTB MaTEPHUAIIOB;

- MOJIEJIV TI0 U3YYEHHIO POBHOCTHU CXO0J1a IIUXTHI;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayAuTOpUS sl TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJISA ¥ TIPOMEKYTOYHOM aTTECTAllMU OCHAIIEHA:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakmoYeHnEM K ceTn
«VIHTEpHET» | C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEIy
YHHBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TlomerieHue Jj1si CaMOCTOSTENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VIHTEpHET» | C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEIly
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MeOEeIbIO.

5. [omernenue At xpaHeHUs: ¥ MPOOUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
000pyI0BaHUST OCHAIIICHO:

- CHICTIHATM3HUPOBAHHON MEOECIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT Y9eOHOTO
000opyI0BaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py/I0BaHMS;

- mKadamMu 111 XpaHEeHUsT y9eOHO-METOANIECKON TOKyMEHTAIINN 1 MaTepUaIIOB.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

6 Y4eOHO-MeTOoqHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

AyIuTOpHAas caMoCTOsITeNIbHas paboTa 00yJaroIIKUXCsl OCYIIECTBIISICTCS Ha JIAOOPATOPHBIX
3aHATUAX B BUJIE BBIIIOJHEHUS JTAOOPATOPHBIX PadOT M peuIeHHs 3a/1ady, B KOTOPBIX COYETAIOTCS
DJIEMEHTHI TEOPUU M MPAKTHKHU CTAJCTUIABUIBHBIX MPOIECCOB, MO 3aJaHUI0 W MOJ KOHTPOJIEM
[pernoaaBaress.

BueaymutopHass camocrosTenbHas paboTa OOYyYaloOUIMXCS OCYIIECTBISAETCS B BHIC
U3YYEHHUS yUeOHOU JUTEepaTyphl O pa3/esiaM JUCIHUILTUHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CaMOCTOSATEIbHOW PabOTHI
1o auctuIuinHe «OCHOBBI MeTALTYPru4ecKoro Mpou3BoACTBa» OMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUYECKOM 00€CIICUeHHUH:

1. CenuBanoB B.H., CtonsipoB A.M., Macanbckuiit C.C. MonenupoBanue o0pa3oBaHus
yCaJOYHOM pPaKOBUHBI B CTAJbHBIX CIMTKaX / MeTtoauueckue yka3aHHs 110 BBIIOJIHEHUIO
nabopaTtopHOil paboThl MO AucHUIUIMHE “OCHOBBI METAJUIyprU4ecKoro IMpOU3BOJCTBA” IS
cTyneHToB HamnpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —7c.

2. CenuanoB B.H., CronsspoB A.M. ®usnueckoe MoJeIMpoBaHUE KpHUCTAIN3ALUU
CTaJIbHOTO ciauTKa / MeToauueckue yKa3aHus Ui BBIIOJHEHMs J1aOOpaToOpHOW paboThl MO
mucuuruinHe “OCHOBBI METAJTyPTUYECKOTO MPOW3BOJACTBA” /ISl CTYJACHTOB  HANpPaBJICHHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c.

3. CenuBano B.H., CtonmspoB A.M. CtpoeHHEe CTaIbHBIX CIUTKOB / MeTomudeckue
yKazaHuss K  Ja0OpaTOpHBIM 3aHATUAM 1O AucUUIUIMHE “OCHOBBI METATypruyecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruautoropck: MI'TY, 2014. —
&c.

Ilepeuyennb J1ad0pPaATOPHBIX PA0OT MO JUCHHUILIHHE:

N3ydeHue KoieKuyu 00pa3LoB ChIPbIX MATEPHAIIOB U MPOJTYKTOB JIOMEHHOM IIABKU.
W3yyeHnne OCHOBHBIX 3aKOHOMEPHOCTEH MpoLecca arjioMeparuu.

W3ydeHne AMHAMHUKU 00pa30BaHUs ChIPBIX OKATHIIIEH B Tapeab4yaTOM OKOMKOBATEJNE.
OmnpeneneHne BEPTUKAIBHOTO JABJIEHHS CBHIIYYMX MAaTE€PHAIOB B IPHUCYTCTBUM I'a30BOTO
OTOKA. M3ydeHue yciaoBui NoABUCaHUS IIMXTHI B JOMEHHBIX II€4aX.

MogenupoBanue 00pa30BaHUs yCaJOUYHONW PAKOBUHBI B CTAIbHBIX CIUTKAX

N3yuenne KpucTauIm4ecKoro CTpOEHUsI U MaKpOCTPYKTYPBI CTAJIbHBIX CIUTKOB

N3yyeHne KpuCcTauIMuecKoro CTpOEHU U MaKpOCTPYKTYPbI HEIIPEPBIBHOIUTBIX 3arOTOBOK
W3y4yeHne Ha MOJENN KPUCTAIIIN3ALUN CIIUTKA

NS

N O

OuneHo4HBIE CPeICTBA A/ TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTeCTAllMH 110 HTOraM OCBOCHMS JMCIHUIIJIMHBI:

CrpykTypa NpOM3BOACTBA UYEpPHBIX METAUNIOB W  33Jauyd  METaJUlypruuecKoro
npousBojacTBa. [IpuMeHeHne kenme3a MW ero CIulaBoB. Pa3BuTHe  MeTaTyprudeckomn
IIPOMBIIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IIPOMBILIIEHHOM MPOU3BOJICTBE. ChIpbEBBIE
MaTepuaibl JOMEHHOM MJIaBKU U UX MOATOTOBKA.

Yerablii onpoc. JlomeHHbli pouece.  IIporueccesl B ropHE TOMEHHOM NEYH.
Pacnipenenenue MmarepraioB Ha KOJOIIHUKE TOMEHHOM NIeuu IIpu 3arpy3ke. [loBenenue
MIPUMECHBIX JIEMEHTOB YyTr'yHa: BOCCTAHOBIIEHUE Mapraniia, KpemMHus, pochopa, BaHaaus 1

tuTaHa. YyryH u ero kadectBo. O6pa3oBaHue 4yryHa. Buipl 4yryHOB, BBIIIJIABISIEMbIX B
JOMEHHbIX nevax. [loBenenue cepsl B JoMeHHOM M1aBke. OCHOBHAs peakius fecyabdypauuu B
TOpHE MeYu ¥ BHEIOMEHHasl 1ecyab(yparus.



Yerueii  onpoc.  KucnopoaHO-KOHBEPTEpPHBINM Mpolecc ¢ BEepXHEH MpoayBKOM.
YcerpolicTBO  KUCIOpOAHOTO KoHBepTepa. llluxTtoBblie MaTepuanbl. TEXHOJOTHS TIJIABKH.
TennoBoi pexum. BoimaBka nernpoBaHHbIX cTaned. OTBOJ M OYUCTKA KOHBEPTEPHBIX
ra3os, 3KoJiorus npouecca. KoHTposas n aBToMaTu3anus KUcaopoaHO-KOHBEPTEPHOTO MpoLEecca.
TexHUKO->KOHOMHUECKHE TMoKazarenu mporecca. llepexen ¢docdopuctix YyI'yHOB B
KOHBEpPTEpax C BepxHeW mnpoayBkoid. KoHBepTepHble NpOLECCHl €  JOHHOM MPOIYBKOM
kuciopogoM. KonseprepHbie rmpoiecchl ¢ KOMOWHHMpPOBaHHOM mpoayBkoil. IlnaBka cranu c
YBEJIMYEHHBIM PACcX0JIOM JIoOMa. DHEpPro3arparbl U cOepekeHrue MaTepualioB MU MPOU3BOJICTBE
CTaJIi B KHCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KadecTBo cranu u cepTuduKanus IpoIyKIHu.

Ycrubiii onpoc. KosuieBas o6padorka cranu TexHomornyeckue BapuaHThI Mepeiena o
croco0y BHENEYHON 00paOOTKH: BHUJBI KOBIIEBOH OOpabOTKM W WX CymIHOCTh. (OOpaboTka
MeTalljla  JKUJKUM CHHTeTHYecKuM mutakoM. OOpa®oTka  MeTalla HMHEPTHBIM — Ta30M.
BakyymupoBanue xuakoi cranu. BeeieHre B )KUAKUN METAILT TTOPOIITKOOOPA3HBIX MaTEPUAIOB.
KomOuHMpoBaHHBIE METOABI KOBIIEBOH 0OpaOOTKH MeTajljla C €ro HarpeBoM. ABTOMaTH3aIUSI
IPOIIECCOB KOBIIEBOW 0Opa0OTKM cTanu. DHepro3arparsl M cOEpeXeHHE MaTepuajoB Mpu
KOBIIIEBOW 00pa0OTKE CTaIM pa3IMYHBIMU CIIOCOOAMHU.

KonTponbHas pabora. Kitaccudukamms craneii.




7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) Ilnanupyemote pe3ynromanmol 00y4eHUA U OYEHOUHDBLE CPEOCMEA 01 RPOBEOEHUA NPOMENCYMOYUHOU Ammecmayuu:

CTpyKTypHBIii
3JI€MEHT
KOMIIETEHIIHH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

OIIK-6 - Cnocoben npuHUMAaTh 000CHOBAHHBIE TEXHUUECKHE PEIIeHUs B TPO(HEeCCHOHATLHON NesTeNIbHOCTH, BEIOUpaTh 3(h(pekTHBHBIE U Oe30MacHbIe

TCXHUYCCKUEC CPEACTBA U TCXHOJIOTHH

OIIK-6.1

Omnpenensier nepeueHb 000pyA0BaHUS HA
MIPOU3BOJICTBE U B JJabopaTopuu, 00ecreunBaoIiee
0e30MmacHoe MOTYyYCHHUE U UCCIICIOBAHHE
MAaTEepUAIIOB U U3JICIIUI U3 HUX

[Tepeuens TeOpeTHUECKUX BOMPOCOB K IK3aMEHY:

OCHOBHBIE MECTOPOXKACHUS KEIC3HBIX Py/1?

OrneynopHsie MaTepuasbl. CBONCTBA U IPUMEHEHHE?

Ponb yepHBIX MeTaIoB B chepe 4enoBeUeCKOn eI TeTbHOCTH
Yro Takoe uyryH?

OO1mmas cxema mpOU3BOJICTBA YEPHBIX METAJIIIOB.

OcHOBHOE pa3IUyue YyryHa u ctaiu?

UYro Takoe ctanp?

Kakue cranenyiiaBuibHble arperatbl MOI'yT UCIOJIb30BaThCS

JUIS BBIIJIABKY CcTaIn’?

HazoBute MuxTOBbBIE MaTepuajbl, KOTOPLIC UCTIOJIb3YIOTCH

IIPU BBIIIJIABKC CTAJIM B KUCIIOPOAHOM KOHBCPTEPC.

HaszosuTe mmxToBEIC MaTCpuraibl, KOTOPBIC UCITIOJIB3YIOTCSA

IIpH IPOU3BOJACTBE AJIIOMHUHUA, MEAW, HUKCIIA.

Kakue ar peraTsl UCHIOJIB3YIOT IIPU MTPOU3BOACTBE BCTHBIX

METAJUIOB?

B ueM ocHOBHBIE OTIIMYHS MCTAJUTYPIUH YCPHBIX U IBECTHBIX

METaJLIOB?

CriocoObI TOATOTOBKU Py K IOMEHHOU 1u1aBke. HazHaueHnue

U XapaKTEepPHUCTHUKA CIIOCOOOB OKYCKOBaHUS JKeJI€30PYAHbIX
MaTepHUaoB.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

CyIHOCTb arjnoMepanoHHOro Mpolecca.
O6opynoBanue AJisi MPOU3BOICTBA OKYCKOBAHHOTO CHIPhsI
OO6opynoBanue 1Jis1 TPOU3BOJCTBA UYT'yHA.
OO6opynoBaHue AJisi TPOU3BOJCTBA CTANIH.
O6opynoBanue JUIsl pa3TUBKH YyTyHa
O011ee ycTpoHCTBO U COCTaB KOMILIEKCA JOMEHHOM MeyH.
Hapucyiite cxemy npoduiis KUCIOPOJAHOTO KOHBEpTEpa
[Iepeuncnure ocHoBHBIE pasHOBUAHOCTH MHJI3.
Ilpakmuueckue 3a0anus:
ONpEACIUTh  OKUCIUTEIbHYIO  CIIOCOOHOCTh  arjioMepara,
conepxariero 60 % Feobmr u 15 % FeO.
OTpEACTUTh  OKUCIUTENbHYIO  CIIOCOOHOCTH  OKAaJWHBI,
conepxarieit 70 % Feobm u 73 % FeO.
CKOJIbKO M3BecTH, coaepxkauiei 85 % CaO, norpedyercs s
omnutrakoBaauss 0,7 % Si B 300 T KMAKOro MeTallia, €CIH
OCHOBHOCTS IIIaKa-3,5 ?
Ha CKOJIbKO TTOBBICUTCSI OCHOBHOCTb IIIJIAKa, €CIK K 35 T Ij1aKa,
conepkarniero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
conepxaieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHnBaeT o KPUTEPUSIM TEXHOJIOTUYECKHN MTPOLIECC
B MNpo(ecCHOHAIbHOW O00JacTH C TOYKH 3pEeHHUs
6e3omacHOCTH U 3G (HEKTUBHOCTH

Hepettenb meopemuuecCKux 60npocoeé K IK3amMeny:

TpebGoBanust K MPOPECCHOHATBHON JEATETFHOCTH PaOOTHUKOB
YEPHOU METAJUTYPIHH

1. OxapakTepu3oBaTh XUMHUYECKUN COCTAB KEIE3HBIX PY/I.
2. O0o3Ha4WTh TpeOOBaHUS K KAdeCTBY JKEJIE3HBIX pyI U

HCO6XOIII/IMOCTB INOATOTOBKH HUX K IIOMGHHOP'I IIJIaBKC,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

— Kiaccuduuuposats THUIIBI KETIE3HBIX pya (e
py1000pa3yromneMy MUHEpaITy

— OcHoBHble TpeOoBaHUS 0€30MAaCHOCTU TMPHU IPOU3BOJICTBE
YyryHa.

— OcHoBHbIE TpeOOBaHMsI 0€30MACHOCTH P POU3BOJICTBE CTAIH

— OcHoBHble TpeOoBaHMS 0€30MAaCHOCTH TPH TPOU3BOJICTBE
armomeparta

— Kaxkue npemmyimiecTBa MMeeT HENpEphIBHAS pa3IMBKa CTaIH
nepe]| pa3iuBKOW B U3JI0KHULbI?

— CpaBHUTH TEXHUKO-DKOHOMHUYECKHE TOKa3aTenu paboThl
nomeHHbIX nieueid Ne8 (¢ b3VY) u Ne 4 (koHyCHOE 3arpy304HO€
YCTPOMCTBO)

— Ormnucarb TEXHOJOTMYECKUH MpOLEcC MPOU3BOJICTBA YYI'yHa,
yKa3aTb KpuTepuu 3¢ (HEeKTHBHOCTH

— Ormucarh TEXHOJOTUYECKHI MPOIecC IMPOU3BOJICTBA CTaJH,
yKazatb Kputepun 3¢ (HEeKTUBHOCTH

— Omnucats TEXHOJIOTUUECKU I nporecc MIPOU3BOJICTBA
arjomepara, yka3aTb KpuTepuu 3(p(HeKTHBHOCTH

Ilpakmuueckue 3a0anus:

— Ormpenenuts  OKUCIHUTENBHYIO  CHOCOOHOCTH  OKAJIMHBI,
coxepxarieit 70 % Feoomr u 73 % FeO.

— Ckonbko u3BectH, conepxarieit 85 % CaO, notpedyercs 1s
onurakoBanus 0,7 % Si B 300 T )xHAKOr0 MeTalljia, €CIIM OCHOBHOCTh
nuiaka-3,5?

— Ha ckonbpKo MOBBICHTCS OCHOBHOCTB IIIJIaKa, €CIM K 35 T 11j1aka,
conepxkariero 43 % CaO u 13 % Si02 noGaBuTh 7 T U3BECTH,
conepxarieit 87 % CaO u 2 % Si02?




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW aTTeCTAUMU, MOKA3aTeJM W KPUTEPUH
OlLleHUBAHUS:

[Ipomexxyrounast — arrectanuss 1o  AUCHUIUIMHE «OCHOBBI  METAJJIYPIrUYeCKOro
NMPOM3BJCTBA» BKIIOYACT TEOPETUUECKHUE BOIIPOCHI, MO3BOJISIIOLINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroMMuUCs 3HaHUH, U TMPaKTUYECKUE 3aJaHMsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

IToka3zatenn u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTIUYHO» (5 OaysioB) — 0OyYaromuiicss JeMOHCTPHPYET BBICOKHI ypPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMATU4YEeCKOEe U INIyOOKOE 3HAHUE
y4eOHOro MaTepuana, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3aJaHHs, CBOOOJHO OIEpUPYET
3HAaHUSMH, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBIIICHHOMN CI0KHOCTH.

— Ha OICHKY «Xopomio» (4 Oamia) — oO0ydJarouuics NEMOHCTPUPYET CPEIAHHHA YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTIepaIHsX, [IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— HAa OLIEHKY «YJOBJIETBOPUTEILHOY (3 Oayia) — o0ydaromuics JEMOHCTPUPYET OPOrOBbIi
ypOBeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/J1¢ KOHTPOJIBHBIX MEPOIPUATHI JOITYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBUE OTACIBHBIX 3HAHWI, YMEHHI, HAaBBIKOB, OOYYaIOIIMHCS
UCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MIPU ONEPUPOBAHMU 3HAHMSIMU U YMEHHSMHU IMPU UX
HepeHOCEe Ha HOBBIEC CUTYAIHH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiia) — 00yJaromuics 1eMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTUUecKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.

— Ha OLCHKY «HCYHOBJICTBOPUTCIBHO» (1 68.J'IJ'I) - 06y‘13l0111HfICH HC MOXKCT ITIOKa3aTh 3HAHUA
Ha yYpPOBHC BOCIHPOU3BCIACHHUA U 00BsICHEHUS I/IH(I)OpMaI_II/II/I, HC MOXCT IIOKa3aThb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



