MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUS
POCCUIICKOI ®EJIEPALIUUI

DenepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKuil rocy1apCTBEHHbINA TEXHUYECKUN yHUBEpCUTET UM. 1. 1.
Hocosa»

U\ YTBEPKIAIO
ipey MMuM

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)

OCHOBBI METAJU1YPITHYECKOI O ITPOU3BO/ICTBA

HanpasneHnue noaroToBky (CnenuaibHOCTh)
22.03.02 Metannyprus

Hanpasnennocts (npoduis/crienuanu3anus) MporpaMMbl
WHupopmanmoHHbIE TEXHOJIIOTUU B COBPEMEHHBIX JIMTEHHBIX MpOIeccax

VYpoBeHb BbICIIEro 00pa3oBaHus - OakanaBpuar

dopma 00ydeHust
O4YHas

WNuctutyt/ dpakynbrer MHCTUTYT METalTypruu, MallMHOCTPOEHHUS U MaTEpPHaIo00pabOTKI

MeTamepr WU U XUMHYECKUX TEXHOJIOT UM
1
2

MarauToropck
2025 ron



PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuart mo

HanpasieHuio noarotosku 22.03.02 Meramnyprus (npuka3z Munobpuayku Poccun ot
02.06.2020 r. Ne 702)

Pabouas nporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl
MeTtanypruu 1 XUMHYECKUX TEXHOJIOTUI

29.01.2025, mpotokon Ne 5 @wj
3aB. kadenpoii =7 A.C. XapueHko

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM

04.02.2025 1. mpoTtokoi Ne 4 % Py / ~
/ = (}’ ”

[Ipencenarens

CornacoBaHo: .
3aB. kadenpoii JINTEHHBIX MPOILIECCOB U MAaTEPHUATIOBEICHUS

A.C. CaBuHOB

%J %i H.A. ®eoktucron

™~

Pabouas nporpamma cocraBieHa: /
cT. npenof. kadeaps! kabeaps MuXT, kKaHA. TEXH. HAYK

v

/) E.O. XapueHko

3aB. kKa. kadenpst MuXT, n-p TexH. HayK @j A.C. XapueHko

Penensenr:

noreHT kadenpsr JIIuM, kana. TexH. HayK jzf’é M.T'. ITotanoB



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U o00peHa s peanmsaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

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

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

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

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUTUIMHBI «OCHOBBI METAJUTYPrUYECKOTO MPOU3BOICTBA»
SIBJIAIOTCSI: PA3BUTHE Y CTYJIEHTOB JIMYHOCTHBIX KAUeCTB, a Takke (hopMHUpOBaHHE
obuienpodeccHoHaNbHBIX U MPO(ecCHOHATBHBIX KOMIETEHIIUNM B COOTBETCTBUU C
tpedboBanusiMu OPI'OC BO; npuoOpeTeHne 00ydarouMUcs 3HAHAH TEOPETHIECKUX OCHOB U
MIPUHIIMIIOB MPAKTHUECKOHN peain3alui COBPEMEHHBIX CIIOCOOOB MPOU3BOICTBA YEPHBIX U
L[BETHBIX METAJIJIOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Juctumnimaa OCHOBBI METAJUTYPrUYECKOT0 MPOU3BOJICTBA BXOIUT B 0053aTEIbHYIO
4acTh yueOHOro IjIaHa 00pa3oBaTEIbHON IPOrPaMMBbI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

BBenenue B HanpaBieHue

3uanus (yMEHUs, BIA/ICHUs), IOTYYCHHbIE PU U3YUYE€HUHU JAHHON IUCHUIUIUHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

OCHOBBI KOHCTPYHUPOBAHUS JIUTHIX AeTalIeh

IIpoexTpoBaHue IOBEIUPHO-IUTENHOTO IIPOU3BOACTBA

TexHon0rus IMTENHOTO MPOU3BOACTBA

3 Komnerenuuu o0y4aromerocsi, gopmupyemMblie B pe3yJjibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus AUCUUIUIMHDBL (MOAYs)) «OCHOBBI METAJUTYPrUYECKOTO
MIPOU3BOJICTBAY» OOYJAOIIHIACS JOJHKCH 00J1a1aTh CIICIYIOIIMMHA KOMITCTCHITUSIMHU:

Kon nnaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITUN

OIIK-6 CnocobeH npuHUMaTh 0OOCHOBaHHBIE TEXHHYECKHE PEIICHHUS B IPOPECCHOHATBHOM
NesITeIbHOCTH, BEIOUPATh 3 PEeKTUBHBIE U OE€30MaCHBIE TEXHUUECKUE CPEJCTBA U
TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeueHb 000pyA0BaHUs HA IPOU3BOJICTBE U B
nabopaTopuu, obecrieunBaroiiee 6€30macHoe MoJyuYeHue u
MCCIICIOBAaHUE MAaTEPHAJIOB U M3AEIHHA U3 HUX

OIIK-6.2 O1eHUBAET 110 KPUTEPHUSM TEXHOJIOTHYESCKHIA MPOIecC B
npoeCCUOHATILHOMN 00JIaCTH C TOUKH 3pSHUS OC30MTaCHOCTH U
s (heKTUBHOCTH




4. CTpykTypa, 00b€M U cOfepKaHne TUCUUIIMHBI (MOIYJIs1)

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

HHUCJIIC:

— KOHTaKTHast pabora — 37 aKkaJ. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas pabota — 71 akaJ. 4yacos;
— B (popme npakTuieckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

Paznen/ rema
JHACLUATIIAHBL

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

3aH. 3aH.

1ab. | OpaxT.

CamocrosTenbHas
paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIEBaeMOCTH U
MPOMEKYTOUHOMN
aTTecTaluu

Kon
KOMIIETCHIIUH

1. Pa3nen 1. IIpousBonacTBo
YyryHa B JIOMEHHBIX IeUax

1.1 CripbeBble MaTepHanbl
JOMEHHOM TUIaBKH U HX

IoATOTOBKaA

Nzydenne
yueOHOI,
HayqIHOU 1
CIIPaBOYHOMN
JUTEPATYPHI 110
TeMe
JOUCLIUIIJINHBI.
Pabora ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMU.

[IpomexyTounsIit
3a4eT

OIIK-6.1,
OIIK-6.2

1.2 KoHCcTpyKIIHIsSl JTOMEHHOM

neun

Nzyuenue
y4eOHOH,
HAY4YHOU U
CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
6ubnrorexamu.

3amura
71a00paTOpHOI
paboter Ne 1.1

OIIK-6.1,
OIIK-6.2

1.3 JlomenHsI# mporecc

Nzyuenue
y4eOHOH,
HAay4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubmmoTekaMu.

YcTHbIl ompoc

OIIK-6.1,
OIIK-6.2

HWroro no pazaeny

12

2. Paznen 2. IIpousBoacTBo cranu

" IIBETHBIX METAJIJIOB

2.1 O61e OCHOBEI

2

[ 2 |

Nzyuenue

3amura

OIIK-6.1,




CTAJICILUIaBUIIBHOI'O
IpOoUu3BOJACTBA.

yueOHO1l,
HaY4YHOH U
CIIPaBOYHOM
JIUTEPATYypPHI 110
TeMe
JUCLUIUTUHBIL.
Pabota c
3JIEKTPOHHBIMHU
OubIMoTeKamH.

1a00paTOpHOI
pabotsr Ne 1.2

OIIK-6.2

2.2 KonBeprepHoe
MPOM3BOJICTBO CTAJIN

Nzyuenne
yueOHOI,
HayYHOU U
CIPaBOYHOMI
JIUTEPATYpPHI 110
Teme
JUCLUTUTAHBL.
Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTEKAMU.

VYerHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.3 MapreHOBCKOe
MIPOHM3BOJICTBO CTAJIU

Wzyuenue
yueOHO1i,
HaY4YHOU U
CIPaBOYHOMN
JATEPATypPHI MO
Teme
JCIUTUINHEL.
Pabora ¢
3JIEKTPOHHBIMHU
6ubanoTexamu.

3amura
naboparopHoi
paboter Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BrelmiaBka cTajau B
3JIEKTPUYECKUX Medax

Wzyuenue
yueOHOI,
HAayYHOU U
CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
OubmmoTekaMu.

3amuTa
11a00paTOPHBIX
pa6ot Ne 2 u Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KoBuieBas 00paboTka

CTaIn

Nsyuenune
yueOHO1i,
Hay4YHOU 1
CIPaBOYHOM
JIUTEPATYPHI 110
TeMe
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
6ubnroTexamu.

VYcTHBIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 PaznuBka cranu

Nzyuenue
y4eOHOI,
Hay4YHOU U
CIPAaBOYHOMN
JIUTEPATYpPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
AJIEKTPOHHBIMHU
OubmmoTekaMu.

3amuTa
naboparopHon
pabotsr Ne 4

OIIK-6.1,
OIIK-6.2

2.7 Metannyprust Meau,

HUKCJIA U aJIIOMHUHUA

4,3

N3yuenue
y4eOHOIH,
Hay4YHOU 1

Konrtponbnas
pabota

OIIK-6.1,
OIIK-6.2




CIIPaBOYHOM
JUTEPaTypHI MO

TEME
JUCLIUIUIAHEL.
Pabora ¢

SNIEKTPOHHBIMHU

OMOIMOTEKAMH.
Hroro no pazzneny 12 12 59
Hroro 3a cemectp 18 18 35,3 3auér
Hroro o aucumruinHe 18 18 71 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peaau3anuy KOMIIETEHTHOCTHOTO MOJIX0/1a, a TaKke (YOPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATFHBIX HABBIKOB 00YUAIOIINUXCS PEaTU3yI0TCs CIICAYIOIINE CPECTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

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

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

- (hopmupoBanue u pazBuTHe MPOPECCHOHATHHBIX HABBIKOB 00YUJAOIIUXCSI HA
1ab0paTOPHBIX 3aHITHSIX.

B uznoxeHuu JeKIMOHHOTO MaTepualia 1 MpH MPOBEACHUN 00YJaroIMXcs Ha
712a00paTOPHBIX 3aHATHIX MPEATONIATACTCS IEPEX0]] OT PENPOTYKTUBHBIX METO/I0B O0YUECHUS
K YaCTUYHO-TIOMCKOBBIM U MCCIIEIOBATEIbCKIM METOaM, Pa3BUBAIOIIUM JIOTHUECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHUE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE
noHUMaHue Bo-mpoca. C 3Toi 1eIbI0 BO3MOKHO UCIIOJIB30BAHUE METOJIOB 3BPUCTHUECKHIX
BOITPOCOB U OP3MHCTOPMHUHTA (MO3TOBOM aTakKH).

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

CamocTtosaTenbHas paboTa CTYASHTOB JOKHA OBITh HANIPaBlieHA HA 3aKpeTICHUE
TEOPETUUYECKOr0 MaTepuana, U3JI0KEHHOT 0 IIperoiaBaresieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSATEIbHOE U3YUEHHUE, HA MTOATOTOBKY K JIA0OPATOPHBIM 3aHSITHSIM,
MOATOTOBKY K UTOTOBOM aTTEeCTaIUU.

B xope 3ansaTuHil npeamnongaraeTcs UCIOIb30BaHNE KOMILJIEKCa MHHOBAIIMOHHBIX
METOJIOB aKTUBHOTO O0YYEHHSI CTYI€HTOB, BKJIFOUAIOIIETO B CeOsI:

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

- CaMOCTOSITENbHYIO TOMCKOBYIO JESITEIbHOCTh B PEIICHUH YUeOHBIX MPoOieMm,
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, TpaUKOB 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 aTbTePHATUBHBIX MOJIXOA0B K PELICHNI0 KOHKPETHON MPOOIeMBl;

- aHAJIM3 TIOJTYYEHHBIX PE3yNIbTaTOB M OTHICKAHHUE TPAHUI] X TPUMEHUMOCTH;

- MCTIOJIb30BaHUE 3aJaHU JIJIsl CAMOCTOATEIbHOU PabOThl C U30BITOUHBIMH JAHHBIMHU.

6 Y4eOHO-MeTOAMYECKOE 00ecIedeHHe CAaMOCTOATE/IbHOM padoThl 00y4al0INXCS

[IpencraBieHo B mpuiiokeHuu 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 METAIUTYPrHYECKOTO MPOU3BOACTBA : 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. UBnes, C.A. MeTtamnyprudeckue TEXHOJIOTHHU. MeTamnyprus 4€pHbIX METAJUIOB :
yaeonoe nocobue / C.A. Usnes, M.I1. KimtoeB. — Mocksa : MUCHUC, 2017. —
45 ¢. — ISBN 978-5-906846-57-0. — TekcT : 3MeKTpOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cucrema «JIaup» : [caiit]. — URL.: https://e.lanbook.com/book/108106

2. besz6opoaog, FO. H. MapkupoBka crasneit u crutaBoB: YueOHoe nocodue / bezdopoaor
IO.H., l'amnaxmeros P.H., Yankun U.A. - Kpacuosip.:CDVY, 2016. - 130 c.:
ISBN 978-5-7638-3406-2. - Texkcr: AJIEKTPOHHBIH. -
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. Meramnyprudeckoe ceipse : yued. mocodue / H.B.
Mapuenko, O.H. Kostyn. - Kpacunosipck ; Cub. dhenep. yu-t, 2017. - 222 c. - ISBN 978-5-
7638-3658-5. - Tekcr : anexkTpoHHbIit. - URL:
https://new.znanium.com/catalog/product/1031871

[Tepuoanueckas neyars (KypHaJibl):

1. HayuyHo-TexHMYeCKU U IPOM3BOACTBEHHBIN xypHan «Metamypr». — URL:
http://www.metallurgizdat.com/index.php

2. Hay4HO-TeXHHYECKHA, IPOU3BOJICTBEHHBIH U Y4€OHO-METOAMYECKHIH KYypPHAT
«[TpousBoacteo mpokara». — 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 (>kypHan XUMHUYECKOM TEXHOIOTUI
u metayutyprun). — URL: https://dl.uctm.edu/journal/web/home

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

6. Criennanu3upoBaHHbIM HAyYHO-TEXHUYECKUH KypHaI «JIuTeitHoe mpon3BoACTBO. —
URL.: http://www.foundrymag.ru/

7. HayuHo-TexHuueckuii xxypHan «Jlureiuk Poccum». — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToauyecKkue yKazaHus:

1. Konecnukos FO.A., bynanos b.A., CronsapoB A.M. Metamtyprudyeckue
TEXHOJIOTUH B BBICOKOIPOM3BOAUTEILHOM KOHBEPTEPHOM Liexe: - Marnutoropcek: M3n-so
MarnuToropck. roc. TexH. yH-1a uM. I'.11. 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 |cBo6ommo pacmpocrpansemoe | OeccpovHO

IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Ha3panue kypca Cchlika
HammmonansHas URL:
HHQ)OpMaHHOHHO_aHimHTPfquKa’I https://elibrary.ru/project risc.asp
cuctema — Poccuiickuii HMHIEKC Hay4YHOTO
Poccuiickas  T'ocynapcsennas  dubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
DneKTpoHHBIE pecypchl onbdmuoTeku MI'TY um. https://host.megaprolib.net/MPO109/Web
I'.U. ) ) '

9 MaTtepuajJibHO-TEXHHYECKOe o0ecrieyeHnue TUCHUIINHBI (MOLYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCieYeHne TUCIUIUTNHBI BKIIIOYACT:

1. YuebHas ayauropusi sl IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY>KALIMMHU JJIsl TIPEICTABICHUS y4eOHON
nHbopManuy OOJIBIION ayTUTOPHH: MYIbTUMEIUIHHBIME CPECTBA XPAaHEHHUS, TIEPEIaun U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayJUTOpUs JJIs IPOBEJICHUS JTA00OPATOPHBIX 3aHATUN OCHAIIEHA
1a00paTOpPHBIM 000pPYIOBAaHHEM:

- YCTAHOBKH I10 MOJICTTMPOBAHUIO CTAJICTUIABUIIBHBIX TPOLIECCOB;

-MOJIEJH ISl U3YYEHHSI ONITUMAIBHOTO PEKUMA 3arpy3Kd MaTepHajioB B MeYb U
ONITUMAJIFHOTO PACHPEACIICHHEM CIIOS ITMXTOBBIX MaT€pPHaIOB Ha KOJOIIHUKE;

- MOJIEJb JJIs1 M3y4eHHS (PU3MYECKOTO COCTOSIHUS 30HBI TOPCHHUS;

- MOJIEJIN JIJISl MU3yYEHHUs YCIOBUI HETIPEPBIBHOTO JIBUKECHUSI MAaTEPHAJIOB B JOMEHHOM
MIeYX ¥ ONPEACISAIONICH POJIM CHIIOBOTO B3aMMOACHCTBUS MIOTOKOB IIUXTHI U Ta3a;

- YCTAHOBKH IS N3y4eHUs (PU3HMUECKUX CBOWCTB MaTEPHUAIIOB;

- MOJIEJIM TI0 U3YYEHHIO POBHOCTHU CXO0/1a IIUXTHI;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayaAuTOpus sl TPYIIIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTALINH,
TEKYIIETO KOHTPOJISA U TIPOMEKYTOYHOM aTTECTAllMU OCHAIIEHA:

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

- CHeNMaIU3UPOBAHHON MeOebIo.

4. ITomerieHue 1151 CaMOCTOSITEbHON pabOTHI OCHAILEHO:

- KOMIIBIOTEpHOI TexHuKo# ¢ makerom MS Office, ¢ moakmoueHneM K ceTu
«VIHTepHET» U € IOCTYIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCHTETA;

- CHeNMAIU3UPOBAHHON MEOEIbIO.

5. TTomermienue s XpaHEHUS ¥ TPO(UITAKTHUECKOTO 0OCITY)KUBaHUS Y1eOHOTO
000pyZI0BaHUS OCHAIIEHO:

- CHeMAIM3UPOBAHHON MeOeNbI0: CTeNIaKaMH JIJIsl XpaHEeHHUsT yueOHOTo
00opynOBaHUS;

-MHCTPYMEHTaMH JIIsl PEMOHTa yu4eOHOT0 000pyI0BaHUS;

- mKadamMu 17151 XpaHeHUs] y4eOHO-METOIMYECKON IOKYMEHTAIIMU i MaTePUaJIOB.


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

6 Y4eOHO-MeTOoqHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

AyIuTOpHAas caMoCTOsITeNIbHas paboTa 00yJaroIIKUXCsl OCYIIECTBIISICTCS Ha JIAOOPATOPHBIX
3aHATHUAX B BUJIE BBIIIOJHEHUS JTAOOPATOPHBIX PadOT M pelIeHUs 3a]a4, B KOTOPBIX COYETAIOTCS
DJIEMEHTHI TEOPUU M TMPAKTUKU CTAJEIUIABHIBHBIX MPOIECCOB, MO 3aJaHHUI0 U MOJ KOHTPOJIEM
[pernoaaBaress.

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

Bonpocs! 1 3aganus aj1s 1ab0paToOpHBIX 3aHATUN U IPOBEACHUS CaMOCTOSATEIEHOW PaboThI
1o auctuIuinHe «OCHOBBI MeTALTYPru4ecKoro Mpou3BoACTBa» OMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUYECKOM 00€CIICUeHHUH:

1. CenuBanos B.H., CtonsapoB A.M., Macaibsckuit C.C. MoaenupoBanue o0pa3oBaHus
yCaJOYHOM PAaKOBUHBI B CTAJIbHBIX CIMTKAX / MeToauueckue YyKa3aHUs IO BBITOJHEHHIO
nabopaTtopHOil paboThl MO AucHUIUIMHE “OCHOBBI METAJUIyprU4ecKoro IMpOU3BOJCTBA” IS
cTyneHToB HamnpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —7c.

2. CenuBanoB B.H., Ctonspos A.M. ®Pusnueckoe MOJECIUPOBAHUE KPUCTAIIU3ALMU
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., CtomspoB A.M. CtpoeHHe CTaIbHBIX CIUTKOB / Meromudeckue
yKazaHuss K  Ja0OpaTOpHBIM 3aHATUAM 1O AucUUIUIMHE “OCHOBBI METATypruyecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruautoropck: MI'TY, 2014. —
&c.

Ilepeuennb J1ad0OpaTOPHBIX PA0OT MO JUCHHUILIHHE!

N3yueHne KOIIeKIMK 00pa31oB ChIPbIX MAaTepHaIOB U MPOIYKTOB JOMEHHOM MJIaBKH.
N3yueHnne OCHOBHBIX 3aKOHOMEPHOCTEH Mpolecca arjioMeparuy.

N3yueHne quHaMUKHA 00pa30BaHUs ChIPBIX OKATHIIIEH B TAPEIbYaTOM OKOMKOBATEIIE.
OmnpeneneHne BEpPTUKAIBHOTO JABJIEHMS CBHIIYYUX MaTEpPHAJIOB B IPUCYTCTBUHM Ta30BOTO
oToKa. M3ydyenue yciaoBui nNoaABUCaHUS IIUXTHI B JOMEHHBIX II€YaX.

MonenupoBanue 00pa30BaHUs yCal0YHON paKOBHUHBI B CTaJIbHBIX CIUTKAX

N3yyenune KpucTauMu4ecKoro CTpOEHUs U MaKpOCTPYKTYPBI CTAIIBHBIX CIIMTKOB

M3yuenne KpucTauimuecKoro CTpOEHUsI U MaKpOCTPYKTYPbI HEITPEPBIBHOIUTBIX 3arOTOBOK
N3yyenue Ha MOJEIN KPUCTAJUIM3ALUN CIIUTKA

el AN

NGO

OuneHo4HBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTecTallMy 10 UTOraM OCBOCHMS JMCIUIIJIMHBI:

CrpykTypa NpOM3BOACTBA YEPHBIX METAUIOB W  33Jaud  METaJUlypruuecKoro
npousBojacTBa. [IpuMeHeHne kenme3a MW ero CIulaBoB. Pa3BuTHe  MeTaTyprudeckomn
IIPOMBIIIIEHHOCTH. POJIb METalIOB B COBPEMEHHOM IIPOMBILIIEHHOM MPOU3BOJICTBE. ChIpbEBBIE
MaTepuaibl JOMEHHOM MJIaBKU U UX MOATOTOBKA.

Yerablii onpoc. JlomeHHbli pouece.  IIporueccesl B rTopHE TOMEHHOM NEYH.
Pacnipenenenue MmarepraioB Ha KOJOIIHUKE TOMEHHOM NIeuu IIpu 3arpy3ke. [loBenenue
MIPUMECHBIX JIEMEHTOB YyTr'yHa: BOCCTAHOBIIEHUE MapraHiia, KpeMHus, pochopa, BaHaaus 1
tutaHa. YyryH u ero kauectBo. O0pa3oBaHue 4yryHa. BUasl 4yryHOB, BBIILIABIISIEMBIX B




JTIOMEeHHBIX Tleyax. [ToBenenue ceprl B JOMEHHOM M1aBke. OCHOBHAs peakius Aecyabdyparuu B
TOpHE TIeYU ¥ BHEJOMEHHAS JIeCYIbQyparus.

Yerubiii —onpoc.  KucinopoaHO-KOHBEPTEPHBIM MPOLECC € BEpPXHEH MPOIYBKOM.
YcerpolicTBO  KHUCIOPOAHOrO KoHBepTepa. [lluxToBble Marepuasibl. TEXHONOTHs IUIABKH.
TennoBoil pexuMm. BeinnaBka serupoBaHHbIX cTtasied. OTBOJ M OYHMCTKA KOHBEPTEPHBIX
ra3oB, K0JIOTHs npouecca. KoHTponb 1 aBTOMaTH3amus KUCiIopoIHO-KOHBEPTEPHOr0 IIpolecca.
TexHuko-3KOHOMUYECKUEe Toka3aTenu mporecca. [lepenen docdopucTix YyI'YHOB B
KOHBEpTEpax ¢ BEpXHEW npoayBkod. KoHBeprepHble mpolecchl ¢ JOHHOW IIPOJYBKOH
kucinoposioM. KonBepTepHbsie mporeccbl ¢ KOMOMHHpPOBaHHOW mpoxyBkoi. [lnaBka cramm c
YBEIMYEHHBIM PAacX0/0M JIoMa. DHEpPro3aTpaTsl U cOepekeHUEe MAaTEPUAIOB MPU MPOU3BOICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM mpoiiecce. KauecTBo cTanu u cepTudukamus npoyKIum.

Ycrablit onpoc. KoBmeBas 06paboTka cranu TexHOJOrHuecKue BapHaHThI Mepezena 1o
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 0OpabOTKM M HX CymHOCTh. OOpaboTka
MeTajula  JKUAKUM CHHTETHYeCKMM muiakoM. OOpaboTka MeTalla  MHEPTHBIM — Ta30M.
BakyymupoBanue xukoi ctanu. Beenenue B UAKUN METaT MOPOLIKOOOPA3HBIX MaTEpUATIOB.
KomOnHMpoBaHHBIE METOABI KOBIIEBOH 00paOOTKH MeTaia ¢ €ro HarpeBOM. ABTOMaTH3alUs
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHepro3arpartbl M cOepekeHHe MaTepuajoB IMpU
KOBIIIEBOI 00pabOTKe CTall pa3IUIHBIMU CIIOCOOAMH.

KonrponbHas padora. Knaccudukarus cranei.




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) Ilnanupyemote pe3ynromanmol 00y4eHUA U OYeHOUHbIE CPEOCMEa 071 NPOGEOCHUA RPOMENCYMOUHOU AMMeCMAaAyUN:

CtpyKTypHBII
DIIEMEHT [Tnanupyemblie pe3yabTaThl 00yUSHHS

KOMIICTCHIIN

OneHouyHble CpeaCcTBa

OIIK-6 - Cnocoben npuHUMaTh 000CHOBAHHBIE TEXHUUECKHUE PelIeHUs B IPo(deCCHOHAIbHON AesITENbHOCTH, BEIOUpaTh d3(h(heKTHBHBIC U Oe30MacHbIe

TCXHUYCCKUC CPEACTBA U TCXHOJIOTHH

OIIK-6.1 Omnpenensier nepeueHb 000pyI0BaHUS Ha
IPOM3BOJICTBE U B 1a0OpaTOpHH, 00eCIeYnBaroee
0e30macHOe MOJydEeHUE U HCCIEA0BaHNE
MaTepHaIoB U U3AEIUM U3 HUX

- [Tepedyenn TeOpeTUUECKUX BOIIPOCOB K 3aYETY:

- Ponb yepHbIX MeTauioB B chepe 4enoBEeYECKOM A TeIIbHOCTH
— Urto Takoe uyyryH?

- OO6mras cxema MPOU3BOJICTBA YEPHBIX METAIIOB.

- OcHOBHOE pa3uyue YyryHa u cTanu’?

- Yro Takoe cTajib?

- Kakue cranennaBuibHbIe arperatbl MOT'yT UCTIOJIb30BAThCS
IUIA BBIIIJIABKH CTaJIH?

- HazoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
TIPHU BBITUTABKE CTAJM B KUCIOPOIHOM KOHBEPTEPE.

- HazoBuTe mmxToBBIE MaTepUANIBI, KOTOPHIE HCTIONIb3YIOTCS
P POU3BOJICTBE ATFOMUHUS, MEJTU, HUKEIS.

- Kakwue arperaTsbl HCIIOJB3YIOT TIPH TTPOU3BOJICTBE IIBETHBIX
METaIoOB?

- B ueM oCHOBHBIC OTIUYHS METAJLUTYPTHH YEPHBIX U I[BETHBIX
METaJIOB?

- CriocoOsI MOATOTOBKH Py/I K JOMEHHO# minaBke. HazHauenwne
Y XapaKTepPHUCTHUKA CIIOCOOOB OKYCKOBaHUS JKeJI€30PYAHbBIX
MaTepHUaoB.

- CyluiHoCTh araoMepaloHHOro MpoIiecca.




CtpyKTypHBII

3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUS OneHoyHbIe CpeaCcCTBa
KOMIIETEHIIUH

- O6opynoBaHue IS POU3BOJICTBA OKYCKOBAHHOTO CHIPHS
— OO6opynoBanue 1Jis1 TPOU3BOACTBA UYT'yHA.
— OO6opynoBaHue AJisi TPOU3BOCTBA CTANIH.
— OO6opynoBanue 1jisl pa3IuBKH 4yTr'yHa
— Oo011ee ycTpoHCTBO U COCTaB KOMILIEKCA JOMEHHOM MeyH.
— Hapucyiite cxemy npoduis KHCIOPOAHOTO KOHBEpTEpa
- [Iepeuncnure ocHoBHBIE pazHOBUAHOCTH MHJI3.

— ONpeAeNnuTh OKHUCIUTENbHYIO CIIOCOOHOCTh  arjiomepara,
conepxariero 60 % Feobmnr u 15 % FeO.

— ONpeNeNnuTh  OKUCIUTEIBHYIO  CIOCOOHOCTh  OKAaJWHBI,
conepxarieit 70 % Feobm u 73 % FeO.

— CKOJIBKO M3BecTH, conepxkaieit 85 % CaO, morpelyercs s
onnrakoBausgd 0,7 % Si B 300 T XKMAKOTO MeTallia, €CiH
OCHOBHOCTb IIIIaKa-3,5 ?

— Ha CKOJIBKO MOBBICUTCSI OCHOBHOCTb IIIJTaKa, €CJIM K 35 T 111aka,
conepxariero 43 % CaO u 13 % SiO2 1o6aBuTh 7 T U3BECTH,
conepxkarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2 OreHUBaET MO KPUTEPHSIM TEXHOJIOTUYECKHUI TpoIiece Ilepeuens meopemuueckux 60npocoé K 3auemy:.

B TpOo(EeCCHOHATIBHOW OO0JacCTH C TOYKH 3pPEHUS
6e30macHOCTH U 3(ppeKTUBHOCTH

TpeboBanus k npodeccuoHaNbHON NesITeTbHOCTH PaOOTHUKOB
YEPHOM MeTaulypruu

- OxapakTepr30BaTh XUMHUYECKUI COCTAB JKEIE3HBIX PY/.

- OOo3HauuTh TpeOOBaHMS K KadeCTBY JKEJIE3HBIX pPyAd H
HE0OXOIMMOCTD MOATOTOBKU UX K JIOMEHHOM IIaBKE;
Knaccudunuponarsb THUIIBI KEJIE3HBIX pyx 10|
pyI000pa3yroneMy MUHEpaITy




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE Cpe€acTBa

conepxkarieit 70 % Feobm u 73 % FeO.

onutakoBanus 0,7 % Si B 300 T )xHAKOro MeTalljia, €CJIM OCHOBHOCTh
nuiaka-3,5?

OcHoBHbIe TpeOoBaHUs 0E30MACHOCTH TMPHU MPOU3BOJICTBE
YyryHa.
OcHoBHBIE TPeOOBaHUs OE30MACHOCTH IPU TPOU3BOJICTBE CTAIH
OcHOBHBIE TpeOOBaHUSI OE30MACHOCTH TIPU POU3BOJICTBE]
arjomepara
Kakne mpeumymiecTBa MMeeT HENpephIBHAS DPA3JIMBKA CTally]
niepe/1 pa3iuBKON B H3JIOKHUIIBI?
CpaBHHTh TEXHHKO-)KOHOMHYECKHE IOKa3aTelu  paboTh]
nomeHHBIX Tiedeit Ne§ (¢ B3VY) u Ne 4 (konycHoe 3arpy3o4yHoe
YCTPOICTBO)
Omnwucath TEXHOJOTUYECKHH TPOILECC MPOU3BOJCTBA YYT'yHa,
yKazatb Kputepuu 3¢ (HEeKTUBHOCTH
OmnucaTe TEXHOJOTMUYECKUI Mpolecc NPOU3BOJCTBA CTallH,
yKa3aTb KpuTepuu 3¢ (HEeKTHBHOCTH
Omnwucarp TEXHOJIOTUIECKUH nporiecc MIPOU3BO/ICTBA
arjoMepara, yKazarb Kputepuu 3¢ (HEeKTUBHOCTH

Onpenenuth  OKUCIUTEIbHYKO  CIIOCOOHOCTh  OKaJIMHBI,

Cxounpko u3BecTH, coqepxkamei 85 % CaO, motpedyercs s
Ha cko1pKO MOBBICUTCS OCHOBHOCTD IIIJIAKA, €CIIX K 35 T IIIIaKa,

conepxkariero 43 % CaO u 13 % Si02 noGaBuTh 7 T U3BECTH,
conepxaieit 87 % CaO u 2 % Si02?




0) Ilopsimoxk mnpoBedeHUs] NPOMEKYTOYHON aTTeCcTANMH, MOKA3aTeJd U KPUTEPUH
OlLleHUBAHUS:

[Ipomexxyrounast — arrectanusi 1o  AUCHUIUIMHE «OCHOBBI  METAJJIYPrU4YeCKOro
NMPOU3B/ACTBA) BKJIIOYAECT TEOPETUUECKUE BOIIPOCHI, MTO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
0o0y4JarolMMUCsl 3HAHUM, BBIABIAIONINE CTENEeHb CHOPMHUPOBAHHOCTH YMEHHI M BIAJCHUM,
npoBoAuTCA B (hopme 3aueTa.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTa:

- Ha OLEHKY «3a4TEHO» - OOYYaIoUIUiics NEMOHCTPUPYET BBICOKMN WIIM CPEAHHUN YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHAITUTUYECKUX OIlEepalLusiX, IepeHoce
3HAHWU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

- Ha OLIEHKY «He 3auTeHo» (2 6amna) - oOydaromuics qeMOHCTpUpyeT 3HaHuS He 6oiee 20%
TEOPETUYECKOTO Marepuaja, JONYyCKaeT CYNIECTBEHHbIC OMMOKH, HE MOXXET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.



