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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokon ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokon ot 20 . Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lensitmu  ocBoeHUs AUCHHUILTUHBI «OCHOBBI METAJLUTYPIHUECKOTO TPOU3BOACTBAY
ABIIAIOTCS: Ppa3BUTHE Yy CTYICHTOB JIMYHOCTHBIX KadyecTB, a Takxke (HOpMUPOBAHUE
o0menpodecCHOHaANBHBIX M MPOPECCHOHATBHBIX KOMIIETCHIIMA B  COOTBETCTBUU C
tpeboBanusiMu  PI'OC BO mno wHampaieHnuto mnoarotoBku 22.03.02 Meramnyprus;
nproOpeTeHne 00yJaIONUMUCS 3HAHUNA TEOPETUYSCKUX OCHOB U MPHHIIUIIOB MPAKTHYSCKON
pean3alnuy COBPEMEHHBIX CITOCOOOB IPOM3BOCTBA YEPHBIX U IIBETHBIX METAJLIOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Juctunamaa OCHOBBI METaJUTyPrHYE€CKOro IMPOM3BOJCTBA BXOIUT B 0053aTENIbYIO
94acTh Y4eOHOTO M1aHa 00pa30oBaTebHON IPOTPAMMBI.

Jnst  w3ydeHHWsT AWCHMIUIMHBI  HEOOXOAWMMBI  3HaHUSA (YMCHMS, BJIQJCHHSA),
c(hopMUPOBaHHBIC B pE3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

BBenenue B HanpaBieHue

Hcropus metamnypruu

3HaHug (yMeHUs, BIaJIEHUs ), TOJIyYeHHbIE IPU U3YYSHUH JaHHOW JUCIUILTUHBI OyAyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

KommnbrorepHble METO1bI MPOEKTUPOBAHUS 3JIEMEHTOB METAJUTYPTUYECKUX Meuen

KoMmmnbrorepHble METO1bI MPOEKTUPOBAHUS METAILUTYPTUYECKUX LIEXOB

BriuraBka cranu u heppoCcIuiaBoB B AJICKTPOIIEIax

CoBpeMeHHbIE TEXHOJIOTHH PecypcocOepekeHrs B YEPHOI METaLTypruu

Teopust U TEXHOJIOTHSI OKYCKOBaHHS JKEJIE3HBIX PY/I

Teopust U TEXHOJIOTHS BBIIUIABKH CTAJIA B KUCJIOPOIHBIX KOHBEPTEPAX

Teopust U TEXHOJIOTHSI TOMEHHOTO Mpolecca

PaznuBka u kpucTamum3anus cTaiu

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbTare ocBOeHHMs AUCHMIUIMHBI (Moayns) «OCHOBBI METaJUIyprHYecKOro
MIPOU3BOICTBA» 00YyJaIONIUNCS JOKEH 00J1a1aTh CIEAYIOIIMMH KOMIIETCHITUSIMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-6 CriocobeHn mpuHUMATh 0OOCHOBAaHHBIE TEXHHUYECKHE pPEIIeHHsS B MPOodecCHOHAIBHOMI
JesITeIbHOCTH, BBIOMPATh 3(h(peKTUBHBIEC M 6€30NaCHbIE TEXHUUECKUE CPEACTBA U TEXHOJIOTUU

OIIK-6.1 Onpenensier mepedyeHb O0OpyIOBaHHWS HA TPOU3BOACTBE M B
nabopaTopuu, obecrieunBaroliee 6€30MmacHoe MoJyYeHNEe U UCCIIeIOBAaHNE
MaTepUaIoB M U3JICIHIA U3 HUX

OIIK-6.2 OneHuBaeT MO  KPUTEpUSAM  TEXHOJOTMYECKHMH  mpolecc B
npodeCcCHOHAIBHOW 00JaCTH C  TOYKM 3peHUst 0€30MacHOCTH U
y¢pekTUBHOCTH




4. CTpyKTYypa, 00bEM U cOiepKaHNe TUCUUTLTHHBI (MOIYJIs1)
OO01mast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIsAET 5 3aueTHbIX eaunanil 180 akan. yacoB, B TOM
YHClIe:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHEayIuTOpHas — 4 aKajl. 4acos;
— caMmocTosTeIbHas padoTa — 72,3 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyIero
Bung KOHTPOJISI
CaMOCTOSITEIbHOM | yCIIeBaEMOCTH U
padoThI MIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

nmab. | mpaxr.
3aH. 3aH.

Jlek.

CamocrosTenbHast
paboTta cTymeHTa

1. Paznmen 1. TlpousBoacTBO
YyTryHa B JOMEHHBIX ITeJax

Nzydenne

y4eOHOM, Hay4HOH

U CIIPAaBOYHOM

11 ChIpbeBble JUTEpaTypsl IO o

MaTepHaIbl ,I[OI\IZGHHoﬁ 6 8/3,61 12 pTel\Zg Hpomexcyrousiii OIIK-6.1,
3a4yer OIIK-6.2

TUTABKH U UX MTOJITOTOBKA JTACIUTUTAHBI.

PaboTa ¢
JNEKTPOHHBIMHU
OubmmorexkaMu.

N3yuenune
y4eOHOM, HayqHOH
U CIIPABOYHOM

JIUTEPATypPHI 110 3amuTa
1.2 N Koncrpyiaums 2 4 421 8 pTel\Zg nabopatopHoOn OIIK-6.1,
JIOMEHHOM Meun OIIK-6.2
IUCIAIUINHEL. paboter Ne 1.1
Pabora ¢
INEKTPOHHBIMHU
OMOIMOTEKAMU.

Nzyuenue
yaeOHOU, HAYTHOH
Y CIIPAaBOYHOM
JUTEPATypPhI IO OIK-6.1
1.3 JToMeHHbIi mporiece 8 621 16 TeMe VYerHblii onpoc Ol'IK-6' 2'
JACIUTUTAHEL.
Pabora ¢
3JIEKTPOHHBIMHU
O6ubmoTeKamu.

HWroro no pazneny 18 | 18/7,61 36

2. Pazmen 2. TlpousBoacTBo
CTaJM ¥ LBETHBIX METAJIJIOB




2.1 OO6mme OCHOBBI
CTaJICIIaBUIILHOTO
MPOU3BOJICTBA.

2/21

Nzydenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPhl O
TeMme
JTACIUTUIAHEI.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

3ammra
nabopatopHoOn
paboTsr Ne 1.2

OIIK-6.1,
OIIK-6.2

2.2 KonseptepHoe
MPOU3BOJICTBO CTAIU

6/21

Nzydenne
y4eOHOIi, Hay4yHOM
U CIIPaBOYHOM
JUTEPATypPhI O
TeMme
JTACIUTUIAHEI.
PaboTa ¢
JNEKTPOHHBIMU
OHOIMOTEKAMH.

VYcTHbIi ompoc

OIIK-6.1,
OIIK-6.2

2.3 MapTteHoBckoe
MPOU3BOJICTBO CTAIN

Nzyuenue
yueOHOM, HAyYHOH
U CIIPaBOYHOU
JHUTEPATypPhI IO
TeMe
JCITUTUIAHEIL.
Pabora ¢
NIEKTPOHHBIMU
6ubnnorexamu.

3ammra
nabopaTtopHOH
paboter Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BpllulaBKa CTand B
AIIEKTPUYECKUX Medax

Nzyuenue
yueOHOM, HAYYHOMH
U CIIPaBOYHOU
JUTEPATypPHI IO
TeMe
JCIUTUTAHEL.
Pabora ¢
JNIEKTPOHHBIMU
OubIMoTeKamMH.

3ammra
71a00PaTOPHBIX
pa6ot Ne 2 1 Ne 3

OIIK-6.1,
OIIK-6.2

25 Kosmesas
00paboTKa cTaiu

2/21

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPhI IO
TeMe
JCIUTUTAHEL.
Pabora ¢
JNEKTPOHHBIMU
6ubnrorexamu.

VYerHslii onpoc

OIIK-6.1,
OIIK-6.2

2.6 PaznuBka cramu

N3ydenue
y4eOHOM, HayqHOH
U CIIPABOYHOM
JUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
PaGora c
3JIEKTPOHHBIMHU
OubmmoTekaMu.

3amuTa
nabopaTtopHOH
pabotsr Ne 4

OIIK-6.1,
OIIK-6.2




Nzydenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
2.7 Metamnyprus JIUTEPATYPELTIO KonrtponbHas OIIK-6.1,
2 2 4,3 TEME
I[BETHBIX METAJIOB pabota OIIK-6.2
JTACIUTUIAHEI.
Pabora ¢
JNEKTPOHHBIMU
OubIMoTeKaMu.
HUroro no pazaeny 16 | 16/61 36,3
Uroro 3a cemectp 34 |34/13,61 72,3 JK3aMeH
Hroro no aucumruinye 34 34/1}13’6 72,3 JK3aMeH

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

C menplo peanu3aluyd KOMIIETEHTHOCTHOTO MOJXO/Aa, a Takxke (GopMupoBaHUS U
pa3BuTHS PO(HECCUOHATHLHBIX HABBIKOB OOYYAIOIIMXCS PEATH3YIOTCS CIICIYIOIINE CPEACTBa,
CHOCOOBI M OPraHU3AIIMOHHBIC MEPOTIPUSITHS

- U3YYCHHE TEOPETHUYECKOr0 MaTepuaia JUCIUILUIMHBI Ha JISKIUSX C UCIOJIb30BaHUEM
KOMITHFOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITEIBHOE HM3y4eHHE TEOPETUYECKOro MaTepuaia JUCIUIUIMHBI ¢
UCIIOJIb30BAHUEM METOMYECCKHUX Pa3padOTOK, CIIeUAIbHON YUeOHON U HayYHOU JINTEPaTyphi,

- (dopmupoBaHHE W pa3BUTHE MPO(PECCHOHAIBLHBIX HABBIKOB OOYYAIOIIUXCS HA
71a00paTOPHBIX 3aHATHUSIX.

B wm3nokeHWHM JIEKIMOHHOTO MaTrepwajia W TpU MPOBEICHUU OOydJarolmuxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEIIOIAracTCs MEPEX0]] OT PEMPOIYKTUBHBIX METOIOB O0YUYCHHS K
YaCTHYHO-TIOMCKOBBIM ¥ HWCCIICJIOBATEIILCKAM  METOJaM, Pa3BHBAIOIIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIIUICHHE, YMEHHUE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMAaHHE
Bo-mipoca. C 3TOH IENbI0 BO3MOXKHO HCIOJIL30BAaHUE METOJIOB IBPHCTUYCCKUX BOIPOCOB U
OpaitHCTOpMUHTA (MO3TOBOM aTakH).

[Ipn npoBenacHWH JTA0OPATOPHBIX  3aHATHH  MPEHAIOJIATacTCs  HWCIOIh30BAHUE
TEXHOJIOTHH B3aUMOOOyUEHUSI.

CamocrositenpHasi paboTa CTYJIEHTOB JODKHA OBITh HANpaBlIeHAa Ha 3aKpeTICHHE
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo IperoiaBareieM, Ha MPopaboTKy TeM, OTBEACHHBIX
Ha CaMOCTOSTEIHHOE M3YyYeHHE, Ha MOATOTOBKY K JaOOpaTOPHBIM 3aHSATHSIM, MOJATOTOBKY K
UTOTOBOM aTTeCTAIlHH.

B xome 3aHATHMH TpennoyiaracTcs WCIOJIB30BAHWE KOMIUICKCA HWHHOBAIMOHHBIX
METOJIOB aKTUBHOT'O O0YYEHHsI CTYJIEHTOB, BKIIOYAIOIIETO B ce0sl:

- CO3JaHWE TPOOJIEMHBIX CHTYallMii C TOKa3aTebHBIM pPEIICHUEM MPOOIeMbI
MpernoaaBaTenem;

- CaMOCTOSATEIbHYIO TOMCKOBYIO JESITEIHLHOCTh B PEHICHHH YYeOHBIX MPOOIIeM,
HATPAaBIIIEMYIO MIPEToIaBaTelieM;

- CAaMOCTOSITEITLHOE PEIICHUE MPOOIJIEM CTYICHTAMU 110 KOHTPOJIEM TIPEIo1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJOB OOYYEHHs] BO3MOXKHA C HCIIOJB30BAHHEM
CIICTYFOIIUX ITPUEMOB:

- HHCTPYKTAX CTYACHTOB IO COCTaBJICHHUIO TaOIUI], cXeM, rpad)MKOB C MPOBEICHUEM
MOCIICAYIOMIETO UX aHAJIH3a,;

- TMpUMEHEHHE PEeKOMEHJAIMA 1O COCTABIEHUIO TE3UCOB U KOHCIEKTOB IO
MIPOYUTAH-HOMY MaTepHany;,

- packpbITHE MpernojaBaTelieM MPUYMH U XapakTepa Heyaad, BCTPEYAIOMIMXCs MpU
pelieHuu npooiem;

- IEMOHCTpAIUs ATbTEPHATUBHBIX TIOJIXOJI0B K PEIICHUIO KOHKPETHOMH MPOOIIEMEI;

- QaHAJIM3 MTOJTYYCHHBIX PE3yIbTATOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;



6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeToaMYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI
a) OcHoBHas TUTEpaTypa:

1. OCHOBBI META/UTYPrHYECKOrO Mpou3BozcTBa : yueOnuk / B.A. burees, K.H. Bnosun, B.M.
Konoxonsie, B.M. Canranunk. — Canxkt-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : syeKTpoHHBIA // DIeKTpOHHO-OMOINOTEYHAs CHCTEMa
«Jlanby : [caitt]. — URL: https://e.lanbook.com/book/90165

JlonoIHUTEIbHAS JIATEpaTypa:

1. UBnes, C.A. Metamnyprudeckie TEXHOJIOTUU. MeTayprusi 4€pHbIX METaJJIOB .
yuebnoe nmocooue / C.A. Usnes, M.II. KitroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : 351eKTpOHHBIN // DIeKTpOHHO-0MbIMoTeYHas cucTeMa «JIaHb»
. [caiiT]. — URL.: https://e.lanbook.com/book/108106

2. beszbopomor, KO. H. MapkupoBka craneii u cruiaBoB: YueOHoe mocobue /
be36o-ponos F0.H., 'ammaxmeros P.H., Yankun U.A. - Kpacuosip.:CDVY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/967378

3. CrnenuanpHble cTaiu U CIulaBbl: YuebHoe mocooue / Kosanesa A.A., Jlonaruna
E.C., Aaukuna B.U. - KpacHosip.: COV, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anexTponHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meraiyprudeckoe cbipbe : yued. mocodue / H.B. Mapuenko, O.H.
KosTtyH. - Kpacnosipck ; Cu0. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcer :
anexktTpouHbIi. - URL: https://new.znanium.com/catalog/product/1031871

IMepuoauveckasi neyatb ((KypHaJIbI):

1. Hay4Ho-TeXHMYECKMH M NpPOMU3BOJACTBEHHBIH >XypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. Hay4HO-TeXHMYECKHH, MPOU3BOACTBEHHBIH M Y4eOHO-METOAMYECKHH >KypHAal
«[IpousBoacteo npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii KypHaJ «Yépuble METAILIIBD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHan XxuMu4eckoit TeXHOJIOTHA
u metautyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunwii xypHan «Becthuk MITY wum. I[.M. HocoBa». — URL:
http://vestnik.magtu.ru/

6. Crienan3upoBaHHbIA HAyYHO-TEXHIUUECKUH KypHal «JIuTeitHOe POU3BOICTBO. —
URL.: http://www.foundrymag.ru/

7.  HayuHo-trexnmueckuii  xypHan  «JIuredimmk  Poccum». —  URL:
http://www.ruscastings.ru/work/396/6988

B) MeToanyeckne yKazaHus:

1. Konecnukos I0.A., Bynanos b.A., Cronspos A.M. Metanypruyeckue TeXHOJIOTUU
B BBICOKOIIPOU3BOJUTEILHOM KOHBEPTEPHOM Liexe: - Marnuroropcek: M3n-8o MarHuToropck.
roc. TexH. yu-ta uM. ['.11. HocoBa


https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007\ 135 o1 17.09.2007 BeccpouHo
Professional

7Zip cB0OOAHO pacrpocTpansemoe [10 OCCCPOYHO

FAR Manager cBoOOaHO pacrpocTtpansemoe [10 OECCPOYHO

Bbpaysep Yandex [cBoGoaHO pacnpoctpansemoe 110 OeccpouHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

HazBanue xkypca

CchUIKa

OnekTpoHHass 0aza MEPUOIUYECKUX
m3manuii  East  View Information

https://dlib.eastview.com/

HanmmnonanpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cHucTEMA Pocculickuii  MHOEKC

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

IlouckoBas CUucreMa AKaI[CMI/IH
Google (Google Scholar)

URL: https://scholar.google.ru/

Wudopmannonnas cucrema - Equnoe
OKHO JIOCTyNa K HH(OPMAaIOHHBIM

URL: http://window.edu.ru/

Poccuiickas I'ocynapcrBennas
oubmmoreka. Karangoru

https://www.rsl.ru/ru/4readers/cataloques/

DNEeKTPOHHBIE Pecypchl OMOTUOTEKH
MI'TY um. I''"I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTepHaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)
MarepuanbHO-TEXHUYECKOE 00ECTICUCHUE TUCITUTIITUHBI BKITIOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TeXHHYECKUMH CPEACTBAMH OOYYECHHS, CIY)KALUIUMHU JUIS TIPEACTaBICHUS yueOHOM
uHpopMaLuu OONBIIONH ayJUTOPUU: MYJIbTUMEIUIHBIMU CpPEICTBA XpaHEHUs, Iepefadu U
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YueOHas aynuTopHsi sl TPOBEACHHS JaOOpAaTOPHBIX 3aHATHUH OCHAIEHa
71a00paTOPHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICJIMPOBAHHIO CTAJICTNIABMIIBHBIX MTPOIIECCOB;

-MOJI€TM JUIsl M3YYEHHUsS ONTUMAJIBHOIO PEKUMa 3arpy3Kd MaTepHalloB B IE€4Yb U
ONITUMAJILHOTO PACTIPEICTICHUEM CII0S IIMXTOBBIX MAaTEpHAIIOB Ha KOJIOIIHHUKE;

- MOJIeJIb JUI U3Y4YEHUs (PU3MUECKOro COCTOSHUS 30HbI FOPEHNUS;

- MOJIEJH JJIsl U3YUEHHSI YCIOBHI HEPEPHIBHOTO JABMKEHUS MaTEPUAIOB B JOMEHHOM
YU U ONPEACISAIOIEN PO CHIIOBOIO B3aMMO/AEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JUIsl U3y4eHUS (PU3UUECKUX CBOWCTB MaTEpPHAaJIOB;

- MOJIEJT! 10 U3YyYEHUIO POBHOCTH CX0J1a IIUXTHI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayauTopus Ui TPYIIOBbIX U MHIUBUYaJIbHBIX KOHCYJIbTALIUN, TEKYILETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITbIOTEpHO# TexHHKOi ¢ maketom MS Office, ¢ noakmroueHneM K certH
«lHTEpHET» M C JOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAIIOHHO-00Pa30BaTEIbHYIO CpPEIy
YHHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITbIOTEpHOM TexHukod ¢ makerom MS Office, ¢ momkimodyeHneM K ceTH
«VlHTepHET» M C JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTEIbHYIO CpPENy
YHHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Ilomewmenne nns XpaHeHHs M MPO(PUIAKTUYECKOTO OOCHYKHMBAaHUA Yy4e€OHOTO
000pyI0BaHUS OCHALIECHO:

- CNEeUMAIM3UPOBAHHOW MeOeNplo:  CTeTakaMd Uil XpaHEHUs  y4eOHOTro
000pyI0BaHus;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



6 YueOHO-MeTOAHYECKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynutopHas  caMoCTOsiITeNbHAass  pabora  OOy4aromMxcs  OCYIIECTBISIETCS — Ha
71a00paTOPHBIX 3aHATUSAX B BHUJIC BBIMOJTHEHHS JaOOPAaTOPHBIX pabOT M pemieHus 3ajad, B
KOTOPBIX COYETAIOTCS AJIEMEHThl TEOPUU U MPAKTHKU CTaJeIIaBUJIbHBIX IPOLIECCOB, I10
3a/IaHUIO U TI0JI KOHTPOJIEM IIPENO1aBaTelis.

BHeaynutopHas camocTosATenbHas padoTa OOy4aromIMXCs OCYUIECTBIISETCS B BHUJE
W3YYCHHUS YIeOHOU JIUTEepaTyphl MO pa3esiaM JUCIUILTHHEL.

Bonpocel u 3amaHus ns J1abopaTOpPHBIX 3aHSATUI M MPOBENEHUS CaAMOCTOSITENBHOM
paboTe! o guctuIuInHE «OCHOBBI METAJJIYPru4ecKoro nmpou3BoAcTBa» OMyOIMKOBAHBI B
CIeyIoIIeM yueOHO-METOINYECKOM 00ecTIeYeHIH:

1. CemuBanoB B.H., CromspoB A.M., Macansckuit C.C. MopenupoBanue
0o0pa3oBaHUs yCcaJlOYHON PaKkOBUHBI B CTaJbHBIX CIAUTKax / Mertoauueckue yKazaHUs 10
BBINOJIHEHUIO J1abopaTopHOil paboThl mo auciumuiHe “OCHOBBI  METAJUTyprHYECKOTO
MPOU3BOACTBA” Uil CTYJAeHTOB HampasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —
Tc.

2. CenuBanoB B.H., CtonsipoB  A.M. ®usnueckoe MOJAEIHUPOBAHUE KPUCTAIUIU3ALIUN
CTAJIGHOTO CIIUTKAa / MeToaudeckne YKa3aHus JUIsl BRITIOJHEHUS J1a00OpaTopHOi paboTHI O
mucrumiiae “OCHOBBI METaTypru4eckKoro MpOU3BOJCTBA” ISl CTYIEHTOB HAIpaBIICHUS
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CenmuBanoB B.H., CronspoB A.M. CTpoeHue CTalbHBIX CIUTKOB / MeToauueckue
yKa3aHusi K JIa0OpaTOPHBIM 3aHATHSAM MO JUCHUILIMHE “OCHOBBI METALTYPrHYECKOTO
MIPOU3BOJACTBA” I CTyJAeHTOB HampasieHus 22.03.02. — Maruurtoropck: MI'TY, 2014.
— 8c.

[lepedenp 1abOpaTOPHBIX padbOT MO TUCIHUILIMHE:

N3yueHne KoIeKIMu 00pas31oB ChIPIX MaTepHaiOB U MPOIYKTOB JOMEHHOM MJIaBKH.

N3yuenne OCHOBHBIX 3aKOHOMEPHOCTEH IIpoLiecca arjioMepanuu.

N3yueHne qMHaMUKHA 00pa30BaHUs ChIPBIX OKATHIIIEH B TApEIbYaTOM OKOMKOBATEIE.

Omnpenenenne BEPTUKAIBHOTO JIABJICHUS ChIMYYUX MaTepUaIOB B MPUCYTCTBUU T'a30BOT0O

noToka. M3ydyenue ycinoBui noABUCaHUS IMXTHI B JOMEHHBIX II€YaX.

MonenupoBanue 00pa30BaHUs yCaI0UHON paKOBHUHBI B CTaJIbHBIX CIUTKAX

N3yyenune KpucTauimyecKoro CTpOEHUs U MaKpOCTPYKTYPBI CTAIIbHBIX CIUTKOB

7. V3yueHue KpUCTAJUIMYECKOTO CTPOEHUS M MaKpPOCTPYKTYPbl HENpPEpPhIBHOIUTHIX
3arOTOBOK

8. H3zydenume Ha MOAETHN KPUCTAJUTM3AINHN CITUTKA

el AN

SRl

OrneHOYHBIE CpEJICTBA IS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH, IIPOMEKYTOUHOM
aTTecTallly 110 UTOTaM OCBOEHUS TUCLUIIINHBIL:

CtpykTypa MOpOM3BOJACTBA YEPHBIX METAUIOB M 33/adyd  METAJUTypru4ecKoro
npou3BOACTBA. [IpuMeHeHue xene3a W ero CIaBoB. Pa3BuTue MeTamTypruyecKoi
MPOMBIIUIEHHOCTU. POJb METalsIoB B COBPEMEHHOM MPOMBIIUIEHHOM MPOU3BOICTBE.
CBIpBeBBIe MaTepI/IaJ'IBI I[OMGHHOI\/'I IIJIAaBKHU U UX ITOATOTOBKA.

VYernsiii onpoc. Jlomennsii ipouece.  [Iporeccsl B ropHEe TOMEHHOM MEYH.
Pacnipenenenne marepraiioB Ha KOJIOIIHUKE IOMEHHOM nieun npu 3arpyske. [loBenenune
MIPUMECHBIX JIEMEHTOB UyTr'yHa: BOCCTAHOBIIEHUE Mapraniia, KpemMHus, pochopa, BaHaaus u
tutaHa. UyryH u ero kadectBo. OOpa3oBanue 4yryHa. Buasl 4yryHOB, BBIIIIABIISIEMBIX B



noMeHHBIX Tlevyax. [ToBenenue ceprl B JoMeHHOH uiaBke. OCHOBHAS peakiysl 1eCynbhypaiuu
B TOpHE TI€YM ¥ BHEJOMEHHAs JAeCyabdypariusi.

VYerupiid  onpoc.  KHCIIOpOAHO-KOHBEPTEPHBIA TMPOLECC C BEPXHEW MPOIYBKOM.
VYerpoiictBo  kuciaopoaHoro konseprepa. IlluxToBble Marepuayibl. TEXHONOIMS IUIABKH.
TernoBol pexkuM.  BeliaBka JierupoBaHHbIX cTajieid. OTBOJ M OYUCTKA KOHBEPTEPHBIX
ra3oB, J3kKoJyiorus mnpouecca. KoHTposb M aBTOMaTU3alUsg KHCIOPOJAHO-KOHBEPTEPHOIO
nporecca. TexHMKO-?KOHOMHYECKHe IoKazaTenu nporecca. llepenen ¢ochopuctbix
YyIryHOB B KOHBEpTEpax C BEpXHEW NpoayBkoil. KoHBeprepHsble Ipoueccsl ¢ JOHHOU
npoayBKoil kuciaopogoMm. KonBeprepHble mpouecchl ¢ KOMOMHUPOBAaHHOH IPOAYBKOM.
[TnaBka cTamy ¢ yBeJIMYEHHBIM PacXoJIOM JIOMa. JHEPro3aTrparhl U cOEpeKEeHNE MaTepUaIoB
IIPY IPOU3BOJCTBE CTalM B KHCIOPOJHO-KOHBEPTEPHOM Ipouecce. KauecTBo cranmm u
cepTU(UKALHS TPOIYKLIUH.

VYerubiil onpoc. KomeBas o6pabotka cranu TexHOIOrH4ecKue BapUaHThl Iepezaesa
0 Croco0y BHEMEYHOW OOpaOOTKW: BHIBI KOBIIEBOW OOpaOOTKM H WX CYIIHOCTb.
OO6paboTka MeTajula KHJIKUM CHHTETHYECKUM HulakoM. OOpaboTka MeTayljla HHEPTHBIM
ra3oM. BakyymupoBaHue XUIKOH CTamu. BBeieHHEe B KUAKHIA METaJT MOPOIIKOOOPa3HBIX
matepuanoB. KoMOMHMpOBaHHBIE METO/ABI KOBLIEBOH OOpabOTKM MeTaljla ¢ €ro HarpeBOM.
ABTOMAaTH3aIMs TPOLIECCOB KOBIIEBOH 0OOpabOTKM CTaimd. DHEpro3arpatbl U cOEpexeHHe
MaTepHaJIoB IIPU KOBIIEBOI 00pabOTKe CTaJId pa3IMYHBIMU CIIOCOOAMHU.

KonTponbnas padora. Kiaccupukauus cranei.



7 OneHo4YHbIe CPeACTBA IJIsl POBeAeHHUS IPOMEKYTOYHOM aTTecTaluu

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPE/ICTBA AJIs TPOBEICHUS

HpOMeX(YTOqHOﬁ arrecranuu:

CtpyKTypHBII
DJIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
0o0yJeHus

O1eHOYHEIE cpeacTBa

OIIK-6 - Crnocoben npuHUMaTh 000CHOBAHHBIC TEXHUYECKUE PEIICHUS B MPOPECCHOHATBHOM

JESITEIIbHOCTH, BRIOMPATh 3P PEKTUBHBIC U OE30MACHBIC TEXHUYECKHE CPEJICTBA U TEXHOJIOTUH

OIIK-6.1

Omnpenensier nepeueHb
000py1I0BaHUs HA
IIPOM3BOJICTBE H B
nabopaTopuu,
obecneynBaroliee 6€30macHoe
MOJTyYEHUE W UCCIICIOBAHUE
MaTEPUAJIOB U M3CIUI U3 HUX

- IIepedyens TeOpeTUYECKHUX
BOIIPOCOB K 9K3aMEHY:

— Pounb yepHbIX MeTaoB B chepe
YEJI0BEYECKOU IESITENbHOCTH

— UYro Takoe yyryH?

- OO61rast cxema MpOU3BOJICTBA
YEPHBIX METAILJIOB.

- OcHOBHOE pa3nyue yyryHa u
cranu?

— Urto Takoe cranp?

— Kakwue cranennaBuibHbIe arperatbl
MOTYT UCIIOJIb30BAThCS TSl BBITJIABKU
cranu?

- HazoBuTe MUXTOBBIE MaTepHAIbI,
KOTOPBIE UCIIOJIB3YIOTCS TIPH BBITIABKE
CTaJIM B KUCIOPOJHOM KOHBEPTEPE.

- HazoBuTe mUXTOBBIE MaTepHAIbI,
KOTOPBIE UCTIONIB3YIOTCS MPU
MIPOU3BOJICTBE AIFOMUHUSA, MEIU, HUKETIS.
— Kakwue arperaTsl HCIIONIB3YIOT MPU
MIPOU3BOJICTBE IIBETHBIX METAJIJIOB?

- B ueM ocHOBHBIEC OTIHYMS
METAJTYPTHH YEPHBIX U IIBETHBIX
METaJIJIOB?

- CriocoObI MOATOTOBKU PYI K
noMeHHoHU Iu1aBke. HazHauenue u
XapaKTepPUCTHKA CIIOCOO0B OKYCKOBaHUS
KEJIE30PYAHBIX MAaTEPHATIOB.

- CyImiHOCTh arjaoMepauoHHOTO
npoiiecca.

- O6opynoBaHue It IPOU3BOJICTBA
OKYCKOBAaHHOT'O CHIPbhsI

- O6opynoBanwue 1151 TPOU3BOICTBA
9yTyHa.

- O6opynoBaHue It IPOU3BOJICTBA
CTaJIu.

- O6opynoBanue sl pa3IuBKH
qyryHa

— OO611ee yCTpoHCTBO U COCTAaB




CtpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpeacTBa

KOMILIEKCA JOMEHHOM ITeYH.

— Hapucyiite cxemy npoduis

KHCJIOPOJIHOTO KOHBEpTEpa

- [Iepeunciure OCHOBHBIE

pazHoBuHoctd MHII3.
Ilpakmuueckue 3a0anusn:

—  ONpEIEIUTh OKHUCITUTETHHYIO
CIIOCOOHOCTH aryioMepara,
conepxamero 60 % Feobm u 15 %
FeO.

—  ONpEIeIUTh OKHUCIIUTEIbHYIO
CIOCOOHOCTh OKAJIMHBI, COJICpKAIICH]
70 % Feobm u 73 % FeO.

—  CKOJIBKO M3BECTH, cojepxarieit 85 %
CaO, notpeOyeTcs 7151 OUTaKOBAHUS
0,7 % Si B 300 T )XMAKOro MeTaJa,
€CIIM OCHOBHOCTH IIaka-3,5 ?

— HAa CKOJBKO IIOBBICUTCSI OCHOBHOCTH
IIJ1aKa, eCJIM K 35 T IIj1aKa,
conepxkarero 43 % CaO u 13 %
Si02 no6aBuThL 7 T U3BECTH,
conepxkarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHuBaeT MO  KPUTEPUAM
TEXHOJIOTUYECKU  Mpolecc B
npodeccuoHanpHOM 0b6macTu ¢
TOYKH 3peHHs] O€30MacHOCTH H
3¢ (HeKTUBHOCTH

ﬂepequb meopemu4yecKux

60r1pPOCOB K 3K3aMeHYy:

— TpebGoBanust k mnpodeccuoHaTHLHON
NEeSTeIbHOCTH PaOOTHUKOB UYEPHOM
METaJUTyprHA

1. Oxapakrepu3oBatb
COCTaB JKEJIE3HBIX PY/I.

2. O0603HauYNUTH TPeOOBAHUS K KauyeCTBY
KENE3HBIX pyId U HEOOXOIUMOCTb
MOJITOTOBKH X K JOMEHHOH TIJIaBKE;

— KiaccuduuupoBaTh THIIBI JKEJI€3HBIX

XUMHYECKHUH]

pyn o PyZn000pazyoIemy
MUHepay

— OcHoOBHbIE TpeGoBaHus
0€30macHOCTH TpPH  NPOU3BOICTBE
YyryHa.

— OcHOBHBIE TpeOoBaHUS
0e30macHOCTH TpPH  NPOU3BOCTBE
cTanu

— OcHOBHBIE TpeOoBaHuS
0€30macHOCTH TpH  TNPOU3BOCTBE
ariaomepara

— Kakue MPEUMYIIECTBA HIMEET




CtpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpeacTBa

HEeIpephIBHAS Pa3IMBKa CTAlU Mepe

Pa3IMBKOM B U3JI0KHUIIBI?

CpaBHUTh TEXHUKO-IKOHOMHYECKHE

nokaszareinn  paboThl  JIOMEHHBIX|

neyeit Ne§8 (c b3VY) u Ne 4 (konycHoe

3arpy304HO€ yCTPONCTBO)

Onucarpe TEXHOJOTMYECKUM IPOLecC

MPOM3BOJICTBA  YyryHa,  yKasarhb

Kkputepuu 3 HEeKTUBHOCTH

Onucarh TEXHOJOTMYECKUN MPOIIECC

MPOM3BOJICTBA  CTallH, yKa3arh

Kkputepuu 3pHEKTUBHOCTH

Onucarh TEXHOJIOTMYECKUHN MPOIIECC

MPOM3BOJICTBA arjiomMepara, yKas3aTh|

Kkputepuu 3pHEKTUBHOCTH
Ilpakmuueckue 3a0anusn:
Onpenenutsb OKHCIIUTENbHYIO

CIIOCOOHOCTh OKaJWHBI, cozepxkamied 70
% Feobm u 73 % FeO.

CKOJIBKO M3BECTH, cojeprKamien 85

% CaO, motpedyercst I OILIAKOBAHUS
0,7 % Si B 300 T )xuAKOrO MeTajIa, eciau
OCHOBHOCTb IIUTaKa-3,5?

Ha cKk0JIbKO HOBBICHTCS OCHOBHOCTH|
nlaka, ecim K 35 T [mulaka,
conmepxkamiero 43 % CaO u 13 %
SiO2 pgobGaBuTh 7 T U3BECTH,
conepskanieit 87 % CaO u 2 % S102?




6) Ilopsamox mpoBeneHHS NPOMEKYTOUHOW aTTECTAllUM, IOKAa3aTeNd U KPUTEPUU
OLICHUBAHMUSL:

[Ipomexyrounas arrectamuss 1o JaucuuIuiMHe «OCHOBBI — METaJLTyprHuecKOro
MPOU3BJICTBA» BKIIOYACT TEOPETUUYECKUE BOIPOCH], IMO3BOJSIONIME OLEHUTH YPOBEHBb
YCBOCHUS OOYYaIONUMUCS 3HAHWH, W TPAKTUYECKUE 3aJlaHusl, BBISBISIONINE CTENICHBb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCS B (hOpMe IK3aMEHa.

IlokazaTenu u KPpUTCPpUH OLICHHBAHUA DK3aMCHa:

— Ha OLEHKY «OTJIMYHO» (5 6ayyIoB) — 00yUaIOUIUICS JEMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOe 3HaHUE
y4eOHOT0 MaTepuasa, CBOOOIHO BBIMOJHSET MPAKTUYECKHE 3aJaHHus, CBOOOAHO ONEpUpPYyeT
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxoporioy» (4 6amia) — o0y4aronuiicss AeMOHCTPUPYET CPEAHHI ypOBEHb
c(hOpMUPOBAHHOCTU KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHUSI OCBOEHBI, HO JOMYCKAaIOTCA
HE3HAUUTENbHbIE OIMMOKH, HETOYHOCTH, 3aTPyIHEHUs] NPH AHAIUTUYECKHX OIepalusix,
nepeHoce 3HaHWI U YMEHUI Ha HOBbIE, HECTAHAPTHBIE CUTYALIUU.

— Ha OICHKY «YyIOBJIETBOpPHUTEIbHO» (3 Oamna) — oOydwaromuics JAEMOHCTPUPYET
MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIIHI: B X0OJI€ KOHTPOJIbHBIX MEPOTIPUSITHIA
JIOTTYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHHU, HABBIKOB,
06yqa101m/1i/’1csl HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUA IIPU OICPUPOBAHHMU 3HAHUAMU H
YMCHUAMU IIPU UX TEPCHOCEC HAa HOBBIC CUTYAllUH.

— Ha OIEHKY «HEYIOBJIECTBOPUTETHLHO» (2 Oasia) — 00yJaroIIHiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTudyeckoro MaTepuaia, AOMYCKAeT CYIIECTBEHHBIE OIIUOKHU, HE MOKET
MOKa3aTh MHTEJUIEKTYaIbHbIC HABBIKK PEIICHUsI MPOCTHIX 3a]1a4.

— Ha OIIEHKY «HEYJOBJIETBOpUTEIbHO» (1 Oaym) — oOydaromuiicss He MOXKET MMOoKa3aTh
3HaHMUS HA YpPOBHE BOCHPOM3BENEHHUS M OOBSCHEHHS WHGOpMAllMU, HE MOXKET IOoKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IMPOCTHIX 3aj1a4.



	7 Оценочные средства для проведения промежуточной аттестации

