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JIner akryaamzanuu padodeil mporpaMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2024 - 2025
y4eOHOM ToJly Ha 3aceanuu Kaenpsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena it peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kageapsl MeTamypruu 1 XUMUYECKUX TEXHOJIOT U

[Iporokomor 20 1. Ne

3aB. kadenpoit A.C.YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena it peaymsarmu B 2026 - 2027
y4eOHOM ro1y Ha 3aceaHuu Kadenapsl MeTamypruu 1 XUMHYECKUX TEXHOJIOTHIA

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 o100peHa i peaym3armu B 2027 - 2028
y4eOHOM TO/1y Ha 3aceiaHuu Kapeapsl MeTalulypruy ¥ XUMHUYECKHX TEXHOJIOTHH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.C.iapquKo

Paboyas nmporpamma nepecMoTpeHa, 00CyxIeHa 1 0100peHa s peanusarmu B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauTyprud U XAMHUECKAX TEXHOJIOTUI

[Ipotokom ot 20 r. Ne
3aB. xadenpoit A.C. XapyeHko




1 Iesin ocBOEHUS AMCHUILIUHBI (MOYJ151)

HensmMu ocBoeHHMS AUCHUIUIMHBI «OCHOBBI  METAJUTYpPrHUYECKOTO IPOU3BOICTBAY
ABIISIIOTCSI:  Pa3BUTHE Y CTYAGHTOB JIMYHOCTHBIX KadyecTB, a Takke (OpMHpPOBaHUE
oOmiernpodeccuoHaTbHBIX ¥ PO (PECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUH C TPEOOBAHUSMHU
®I'OC BO mno wHampasinenuto mnonaroroBku 22.03.02 Meramnyprus; npuoOpereHue
00yJaromuMHCs 3HAHUH TEOPETUYECKUX OCHOB M TPUHIMIIOB TPAKTHUYECKOW peanu3aliu
COBPEMEHHBIX CIIOCOOOB MTPOM3BOJICTBA YEPHBIX U IIBETHHIX METAJUIOB.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmMsbl

Jucuumiuaa OCHOBBI METAJITyprU4ecKOro POU3BOJICTBA BXOAUT B 0053aTENbHYIO YacTh
y4eOHOro Mm1aHa 00pa3oBaTeNbHON MPOTPAMMBI.

JUia  u3ydeHus  JUCHUUIUIMHBI  HEOOXOAMMbl  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

BBenenue B HanpaBiieHuE

Hcropus metaimyprumn

3HaHus (YMEHMs, BIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJIs1 U3YYEHUS] AUCIUILITUH/TIPAKTHK:

BBenenue B HanpaBiieHuE

VYyeOHas - 03HaAKOMUTEIIbHAS TPAKTHKA

KoHcTpynpoBaHue 1 NpoeKTHPOBaHKE CTaIETNIaBUIbHBIX [IEXOB

O6opynoBaHie COBPEMEHHBIX TOMEHHBIX 1IEX0B

[IpoexTrpoBaHe JOMEHHBIX [T€Yei U BCIIOMOTaTEIbHOTO 000PpYI0BaHUS

Teopus 1 TeXHOIOT U TOMEHHOTO MpoLecca

Teopus 1 TEXHOIOTHS OKYCKOBaHUS KEJE3HBIX PYA

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMbIeE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHHMs AUCHUIUIMHBI (MOIyJsi) «OCHOBBI METAJTyprUYecKOro
MIPOM3BOJICTBAY» OOYUYAIOUIUICS JOJIKEH 001a1aTh CIEAYIONIMMHI KOMIIETEHIUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIIETCHITUN

OIIK-6 CnocobeH mpuHMMaTh OOOCHOBAHHBIC TEXHMUYECKHE peIIeHUs B MPOdeCcCHOHATBHOU
JesITeNIbHOCTH, BEIOUPATh 3P PeKTUBHBIE 1 O€30MacHbIEC TEXHUUYECKUE CPEICTBA M TEXHOJIOTHH

OIIK-6.1 Omnpenenser nepedyeHb 000pyI0BaHUS HA MIPOU3BOJCTBE U B J1abOpaTopuH,
obecrneunBaroniee 0€30MacHOe MOJTYYeHHUE U UCCIEA0BAaHUE MaTEepPHANIOB U
U3JEJINN N3 HUX

OIIK-6.2 OrieHuBaeT o KPUTEPHUSIM TEXHOJIOTUYECKUI porecc B
npodeccHoHaIbHOM 00JIACTH € TOYKH 3pEHHsS OC30IacHOCTH U
y¢heKTUBHOCTH




4. CTpyKTypa, 00b€éM H coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIsAeT S 3aueTHbIX enunui 180 akan. dacoB, B TOM
qucie:
— KoHTakTHas pabora — 10,9 akaz. gacos:
— ayIUTOpHAs — 8 akaJl. 9acos;
— BHeayIuTOpHas — 2,9 akaj. 9acos;
— camocTositenbHas pabota — 160,4 akaz. 4acos;
— B (popme npaxTrueckoii moarotoBku — 0 akaz. yac;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast g s
KOHTaKTHas paboTa E z ®opma Tekyero
S B
B aKal. 4 X 5} )59I KOHTPOJIsA
Pa3nen/ Tema g (B axaz. yacax) E R . e Kon
> 5 © | camocTosiTenbHOM | ycrieBaeMOCTH U
JIACIUTUTAHBI 1 < . | xommerentn
o & paboThI MPOMEKYTOTHON
na6. | mpaxt. | €8
Jlex. o[ TPAKT. = o aTTecTalyy
3aH. 3aH. | QO &
1. Pazmen 1. TIpousBoxacTBO
YyryHa B JOMEHHBIX Ieuax
Nzydenue
yueOHOM, HaAy4IHOU
Y CIIPaBOYHOM
1.1 CeipbeBbie MaTepuabl JIUTEPATYPHI 110 3amura OTTK-6.1
JOMEHHOW IUIaBKH M UX 1 2 20 TEME nabopaTopHOH OHK-G' 2’
IOJIrOTOBKA JUCLUTLTHHBI. paboter Nel '
Pabora ¢
3MEKTPOHHBIMU
O6ubnoTeKamu.
1
Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOM
1.2 Koncrpyxkiust JIUTEPATYPHI 110
o N OIIK-6.1,
JIOMEHHOM re4u u 1 40,4 TEeMe YcTHBII orpoc OIK-6.2
JOMEHHBIH Iporecc JCLATUTAHEL. '
Pabora ¢
3EKTPOHHBIMU
OubIMoTeKaMH.
Wroro no pazaeny 2 2 60,4
2. Pazmen 2. IlpousBoictBo
CTaJIM ¥ IBETHBIX METAJJIOB
Mzydyenne
yueOHOM, HAy4YHOMH
Y CIIPAaBOYHOKN
2.1 O6mrue OCHOBBI J'II/ITepaT L 1TO
CTaJIEILUIaBUIILHOIO paryp . OIIK-6.1,
1 1 20 TEMe YerHslii onpoc
npousBozcTBa. [luxTa mis OIIK-6.2
MIPOM3BOACTBA CTAIN FCIPILTHEEL
P Pabora ¢
JEKTPOHHBIMU
OubIHMOTEKaMHU.




Wzyuenne
y4eOHOH, HayIHOH
U CIIPABOYHOU

2.2 Cnoco0sr JIUTEPATYPBI IO 3amura OIK-6.1
NIPOU3BOACTBA 31 40 TeMe nabopaTopHO¥t .
OIIK-6.2
00paboTKu cTanu JCLUIUIUHBL. paboTsr Ne2
PaGora ¢
3IIEKTPOHHBIMHA
OnbnMMoTeKaMu.
Nzyuenue
yueOHOI, Hay4HOM
U CIIPAaBOYHOU
UTEPaTyPHI TI
2.3 Meramnyprust Menu, fHTEPATYPHL IO KonTponbHas OIIK-6.1,
40 TeMe
HUKENS U aJJFOMUHUS paborta OIIK-6.2
JUACIMTUTAHBI.
Pabora ¢
AIIEKTPOHHBIMHA
6ubnrorexamu.
Hrtoro 1o pa3aeny 100
Hroro 3a cemecTp 160,4 SK3aMEH
Wroro 1o aucuuIuinye 160,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpi0 peayM3aliid KOMIIETEHTHOCTHOTO TOJXO0JA, a Takke (QOPMHUPOBaHUA U
pa3BUTH MPO(ECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEAYIOIINE CPEeACTBa,
CrocoOBI M OPraHU3aIMOHHbBIE MEPOTIPUSITHS:

- W3Y4YEHHUE TEOPETHUECKOIr0 MaTepuana AUCLUUIIIMHBI Ha JIEKUUSAX C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEJIbHOE€ H3YYEHHE TEOPETHYECKOro Marepuaja JUCHUIUIMHBL €
HCII0JIb30BAHNEM METOAMUECKUX pa3pabOTOK, CIIELMaIbHON y4eOHOM U HayYHOH JIUTEpaTyphl;

- (¢dopMupoBaHHEe ¥ pPa3BUTHE TNPO(PECCHOHAILHBIX HABBIKOB OOYYAIONIUXCS Ha
1a0b0paTOPHBIX 3aHATHUSX.

B u3noxeHun JnEKUMOHHOTO MaTepuajga M MpPH NPOBEACHUM OOydarolIUXcs Ha
71a00paTOPHBIX 3aHATHUSAX MPEAINOIaraeTcs Nepexo] OT PenpoAyKTUBHBIX METOJ0B 00y4YeHUs K
YaCTUYHO-TIOMCKOBBIM M MCCJIEI0BATEIbCKUM  METOJaM, pa3BHBAIOIIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIIJIEHUE, YMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE NMOHUMAaHUE
Bo-nipoca. C 3TOH 1eNbl0 BO3MOXHO HCIIOJIb30BAHHWE METOJIOB 3IBPUCTUYECKUX BOIPOCOB MU
OpaitHCTOpMUHTa (MO3rOBOM aTaku).

[Ipu npoBeneHnn 1abOPaTOPHBIX 3aHATUHN MPEAIONAraeTcs UCIOIb30BaHUE TEXHOJIOTUU
B3aMMOOOYUEHHUS.

CamocrosaTenbHass paboTa CTYAEHTOB JOJDKHA OBITh HalpaBlieHa Ha 3aKperieHHe
TEOPETUYECKOT0 MaTepuasa, U3JI0)KEHHOro MpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIbHOE€ W3y4€HHUE, Ha TOJATOTOBKY K JaOOpaTOpHBIM 3aHSATHUSM, MOATOTOBKY K
WTOTOBOM aTTECTALNH.

B xone 3aHsaTHI NIpeaoIaraeTcs UCIOIb30BaHNE KOMIIIEKCA MHHOBAILIMOHHBIX METOIOB
AKTUBHOTO OOYYEHUS CTYJEHTOB, BKIIOUYAIOIIETO B CEOS:

- CO3/laHHe TNPOOJEMHBIX CHUTyallMii C TIOKa3aTeIbHBIM pEIIEHHUEM MPOOIEMBI
IIPETIOIaBaTENIEM;

- CaMOCTOSITEJbHYIO TIOMCKOBYIO JEATENbHOCTh B pPEIIEHUH YYEOHBIX HpoOieM,
HaIPABJIIEMYIO IIPETIO1aBaTENEM;

- CAMOCTOSTENIHOE pellieHue Ipo0IeM CTyICHTaMU 1101 KOHTPOJIEM IIPEroiaBaTells.

Peanu3anus WHHOBAallMOHHBIX METOJOB OOY4EHHs BO3MOXHA C MHCHOJIb30BaHUEM
CJIELYIOIINX IPUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJIEHHIO TaOJUL], CXEM, I'pa)KOB C IPOBEAECHUEM
MIOCJIEYIOLIETO UX aHAJIN3A;

- TIPUMEHEHUE PEKOMEHJALMi 10 COCTaBICHUI0 TE3UCOB M KOHCIIEKTOB IIO
IIPOYUTAH-HOMY MaTepHaiy;

- PacKpbITHE IpenojaBaTesieM MPUYMH U XapakTepa HeyAad, BCTPEYAIOLUXCs IIPU
peleHny npooieM;

- IGMOHCTpALUs aJIbTEPHATUBHBIX II0JIX0/10B K PEIIEHUI0 KOHKPETHOM MpoOIeMBl;

- QHAJIN3 IIOJIyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE I'PaHUL] UX IPUMEHUMOCTH;

- ICTI0JIb30BaHME 331aHUH JJIs1 CAMOCTOSITEIbHOM PabOThI C M30BITOYHBIMH JAHHBIMHU.

6 YueOHO-MeTOAHYeCKOE 00ecriedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroIIuXCst
IIpencraBneno B npunoxxenuu 1.

7 OueHoYHbIe cpecTBA ISl NPOBeAeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTITHHBI (MOTYJIs1)
a) OcHoBHasi TUTEpaTYypa:
1. OCHOBBI METAJTYpPrUYECKOTO MPOn3BocTBA : yueOHuk / B.A. burees, K.H.



Bno-un, B.M. Konokonsiie, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 2mekTpoHHbINH // DNeKTPOHHO-OMOIMOTEUHAs CHCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/90165 . — Pesxkum noctyma: [jisi aBTOPH3.
[10JIb30BATEIEH.

0) JlonoiHUTeIbHAS JIUTEPATYpA:

0) JlononHuTeNbHAS TUTEPATYpA:

1. Usne, C.A. Meramiypruueckue TEXHOJIOTMU. MeTamnyprust 4YEpHbIX METAJJIOB :
yuebnoe mocobue / C.A. Usnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 3neKTpOHHbIH // DNeKTpOHHO-OnbOIMoTeYHas: cucteMa «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/108106 . — Pexum noctyma: i aBTOPH3.
MI0JIb30BATEIEH.

2. be3odopoos, 0. H. MapkupoBka craneii u criiaBoB: Y4yeoHoe nmocodue / bez6o-poaos
I0.H., TammaxmeroB P.H., Yamkun WH.A. - Kpacnosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnennaipHbie CTalIA U cIuiaBbl: Y4eOHoe nocooue / Kosanesa A.A., Jlonatuna E.C.,
Anuknaa B.M. - Kpacuosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anextpounbiid. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramtyprudeckoe coipbe . yued. mocooue / H.B. Mapuenxo, O.H.
KosryHn. - KpacHospck ; Cub. denep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcer :
anextpouubiid. - URL: https://new.znanium.com/catalog/product/1031871

[Tepunoandaeckas neyats (GKypHaJIbI):

1. HaydHo-TeXHWMYECKHMH W TPOU3BOJACTBEHHBIM >KypHanm «Meramtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HaydHOo-TexHWYECKUH, NPOU3BOJACTBEHHBIH H Y4eOHO-METOIUYECCKUN KypHAI
«[IpousBoacteo mpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii JKypHa «Yeépnplie METaJLIbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypaan xuMu4uecKoii TEXHOJIOTUH H
metamutyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunwnii xypHan «Bectnuk MITY wm. T'.M. HocoBan. — URL:
http://vestnik.magtu.ru/

6. Crneunann3upoBaHHBIN HAyYHO-TEXHUYECKHH XypHan «JluteliHoe MpOU3BOACTBO. —
URL: http://www.foundrymag.ru/

7. HayuHo-Texauuueckuit KypHaI «Jlurenmmk Poccumy. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToguveckne yKa3aHus:

1. Konecnukos }0.A., bynanos b.A., Cronsapos A.M. Metautyprudyeckue TEXHOJIOTHH B
BBICOKOIIPOU3BOIUTENEHOM KOHBEPTEPHOM Liexe: - MarnuTtoropek: M3n-so MarnuTtoropcek. roc.
TexH. yH-Ta uM. [.1. HocoBa

r) IIporpammuoe o6ecneuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne orosopa Cpok JIeiCTBHS JTUIEH3UH
MS Office 2007 |y 135 o1 17.09.2007 BecCpOTHO
Professional
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7Zip cBOOOTHO 06eccpoyHO

FAR CBOOOJTHO 0ECCPOYHO

bpaysep CBOOOIHO 0eccpoyHO

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanune xypca CchLIKa

ONEKTPOHHBIE ~ PECYPCl  OMONMOTEKH| ey o /imagtu.informsystema.ru/Marc.htmi?locale=ru

MI'TY um. I''I. HocoBa

Poccniickas l'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogues/
oubnuoreka. Karanoru

Wndopmanmonnas cucrema - EnuHoe

URL.: http://window.edu.ru/
OKHO JOCTyrma K HWHGOOPMAIMOHHBIM

ITouckoBas cucrtema Axamemusi Google

(Google Scholar) URL.: https://scholar.google.ru/

HamumonansHas
UH(POPMAIIMOHHO-aHATTUTHYECKAsI URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccmicKkuil  WHAEKC

OnekTpoHHas 0a3a  NEPUOIUUECKUX

m3mauuit  East  View  Information https: //dlib.eastview.com/

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCHHUITIIMHBI BKJIFOYACT:



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

1. YuebHnas aynuTopus 15 IPOBECHUS 3aHATHH JEKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMHU OOYUEHHs, CIYKAaIlUMHU s HpEACTaBJICHUS y4eOHOM
uHbopManuy OONBIIONW ayAMTOPUU: MYIBTUMEIUWHBIMU CpPEACTBAa XpaHEHUS, IMepenadd M
npeacTaBiIeHus yueOHOU nH(OpMAIH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2. VYueOHas ayauTopus s TpOBeneHHs JabOpaTOPHBIX 3aHATHH OCHAaIIeHa
nabopaTOpPHBIM 000PYIOBAHUEM:

- YCTAaHOBKH 110 MOJICIIMPOBAHUIO CTANICTIIABIIIBHBIX IPOTIECCOB;

-MOACIN JII H3YYCHUS OITHMAJIIBHOTO PeKHUMa 3arpy3km MaTtcepuajioB B II€Yb U
ONITUMAJIBHOT'O PACTIPCACIICHUEM CJIO IIUXTOBBIX MAaTCPUAJIOB HA KOJIOIITHHUKE,

- MOJIeTTh JUTS N3ydeHUs (PU3UIECKOTO COCTOSTHUS 30HBI TOPCHHS,

- MOJCIN IJII MU3YUYCHHA YCHOBI/Iﬁ HCIIPECPBIBHOTO JABUKCHHUSA MAaTCpHUATIOB B HOMCHHOfI
TIeYH ¥ OTIPEJICIISFONICH POJIA CHIIOBOTO B3aUMO/ICHCTBHUS TIOTOKOB IITUXTHI U T'a3a,;

- YCTAaHOBKH JIJIsl U3Y4EeHUsI PU3UUYECKUX CBOMCTB MaTEpHasoB;

- MOJIEJTH TI0 U3YUEHUIO POBHOCTH CXO/1a IMUXTHI;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YueOHast ayquTOpHs ISl TPYIOBBIX U MHINBUAYAITBHBIX KOHCYJIBTAUN, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHOH aTTECTAIK OCHAITCHA:

- KOMIbIOTepHOH TexHuKo# ¢ maketom MS Office, ¢ moakmoyennem k cetu « IHTEpHET
Y C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEbHYIO CPETy YHUBEPCHUTETA,;

- CHeIMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue 151 CAaMOCTOSITEILHOM PaOOTHI OCHAIIICHO:

- KOMIbIOTepHOH TexHuKo# ¢ maketom MS Office, ¢ moakmoyennem k cetu «MHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. Tlomemenne s XpaHeHHS W TPOQPHIAKTHYECKOTO OOCTYy)KHBaHUS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIMATTU3UPOBAHHON MEOEIBIO: CTeIUTaKaMH I XpaHEeHUs yaeOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUS;

- mkadamu Ui XpaHeHHs! y4eOHO-METOIUYECKOM JOKYMEHTAIlMY U MaTEepUaJIoB.



IIpuioxenue 1
6 YueOHO-MeTOAMYECKOE OOecTIeyeHHe CaMOCTOATEILHOH PadoThl 00y4aromuXxcst

AyautopHas caMoCTOATeNbHAs pab0oTa 00y4JaronMXcsi OCYIIECTBISAETCS Ha 1a00paTOPHBIX
3aHATUAX B BUJC BBITIOJTHCHUA Ha60paT0pHI)IX pa60T " pCIICHUA 3a/la4, B KOTOPBIX COUCTAIOTCA
OJICMCHTBI TCOPUH U IMPAKTUKH CTAJICIIAaBHUJIBHBIX ITPOLCCCOB, IO 3aJJaHUIO W II0J KOHTPOJIEM
MIPETIO/1aBaTEIs.

BreaynutopHass camocrosiTenbHass padoTa OOydYalOMIMXCS OCYHIECTBISETCS B BHUJC
M3y4YeHUs1 yueOHOM JIUTEpaTyphl 1O pa3esiaM TUCIUTIITNHBL.

Bompockl u 3amaHust st 7a00paTOPHBIX 3aHATUH M IMPOBEJIEHHUS CAMOCTOSTEIbHOU
paboTel o gucuuIuinHE «OCHOBBI MeTATYPru4eckoro MpoU3BOACTBA» OIYOJMKOBAHBI B
cienyromneM yueOHO-MeTOAMUYECKOM 00ECTICUeHHH:

1. CenuBanoB B.H., Cronspos A.M., Macansckuit C.C. MonenupoBanue o0pa3oBaHus
yCaJloYHOM PakOBHHBI B CTAlbHBIX CIUTKaX / MeTonnyeckue yKazaHHsd 110 BBINOJIHEHUIO
nabopaTtopHoi paboTel To auctuIuinHe “OCHOBBI METALTYPTHYECKOTO MPOM3BOACTBA” IS
cTyneHToB Hamnpasienus 22.03.02. — Marnurtoropek: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CronsspoB A.M. ®usnueckoe MoJenMpoBaHUE KpHUCTaIU3ALUN
CTaJILHOTO ciIuTKa / MeToauveckue yka3aHUS Ui BBINOJHEHHS J1TaOOpaTopHOM paboThl IO
mucuuinHe “OCHOBBI METAJUTYPrUYECKOTO IPOM3BOJACTBA” JUIsl  CTYACHTOB  HalpaBJICHUS
22.03.02. — Marnuroropck: MI'TY», 2017. — 12c¢.

4. CemuBanoB B.H., CromspoB A.M. CtpoeHHE CTaIbHBIX CIUTKOB / Metomudeckue
yKa3aHuss K JIaOOpaTOpHBIM 3aHATHSM MO JUCHUIUIMHE “OCHOBBI METaJUTyprHUECKOTrO
MPOU3BOACTBA” Il CTyIAeHTOB HampasieHusa 22.03.02. — Marnautoropck: MI'TY, 2014. —
8c.

Ilepeuyennb J1abopaTOPHBIX PadOT MO AUCHHUIINHE:

1. N3ydyeHue KkoJuleKIuu 0Opa3lioOB CBHIPBIX MAaTepUATOB U MPOIYKTOB JIOMEHHOM
TUJTaBKU.

2. N3ydyeHne KpUCTAUIMUECKOTO CTPOCHUS M MaKPOCTPYKTYPbI HEMPEPHIBHOIUTHIX
3aroTOBOK

OueHouHbIe cpeACTBA /JIsl TEKyHIero KOHTPOJISL YCIeBAeMOCTH, NMPOMeKYTOUHOI
aTTecTalliU 110 UTOraM OCBOEHUS IMCIUIJIMHbI:

CprKTypa IIpOU3BOJACTBA YCPHBLIX MCTAJLJIOB H 3adauu  MCTAJUIYpIru4cCKoro
IIpOU3BOACTBA. HpI/IMCHeHI/Ie J)Kelle3a M ero CijaBoB. Pa3Butue MCTaHHprquCKOﬁ
IIPOMBIIIJICHHOCTH. Ponp metannos B COBPEMCHHOM IIPOMBIIIJICHHOM ITPONU3BOACTBC. CBIpLeBLIe
MaTCpHralibl ,HOMCHHOﬁ IIJIaBKHW M UX IIOATIOTOBKA.

YerHbil onpoc. JIOMEHHBIN  IpoLecc. IIpoueccsl B TOpHE JOMEHHOM IIeYH.
Pacnipenenenre MarepuanoB Ha KOJIOIIHMKE JIOMEHHOW mieud mpu 3arpyske. IloBenenue
IIPUMECHBIX AJIEMEHTOB Yyr'yHa: BOCCTAHOBIIEHHE Maprasia, KpemHus, Qocdopa, BaHagus u
tutaHa. YyryH m ero kadectBo. OOpa3oBaHue 4yryHa. Bujabl 4yryHOB, BBIIUIABISIEMBIX B
noMeHHbIX neyax. [loBenieHne cepsl B foMeHHOM miaBke. OCHOBHAs peakuus Aecyibpypauuu B
TOpHE MeYn ¥ BHEJOMEHHAA Jecyabyparus.

Ycerueiit  onpoc.  KuUcnopoaHO-KOHBEPTEPHBI MpOLECC C€ BEpXHEH MpoIyBKOMH.
YerpoiictBO  KHMCIOpoaHOro KoHBeprepa. IlluxroBsle Marepuansl. TeXHOIOrMs IIAaBKH.
TennoBoil pexum. BoimutaBka nerupoBaHHbIX cTasiel. OTBOJ M OYMCTKA KOHBEPTEPHBIX
ra3oB, PKOJIOTHs npouecca. KoHTposb 1 aBTOMaTu3anus KUCJIOpOAHO-KOHBEPTEPHOTO IIpoLEcca.
TexHuko-sKOHOMHUECKHE TOKa3arenu rmnpouecca. Ilepexnen ¢docdopuctbix 4yI'YHOB B
KOHBEpTEpax C BepxHeW mnpoayBkodl. KoHBeprepHble mpoueccsl ¢  JAOHHOM NPOAYBKOM
kucnopogoM. KoHBepTepHbIE TpoIlecChl ¢ KOMOMHHpPOBAaHHOW TpoayBKou. IlmaBka cramm c




YBEIMUYEHHBIM PACX0J0M JIOMa. DHEPro3aTpaTsl U cOEpekeHUEe MAaTEPUAIIOB TPHU MIPOU3BOJICTBE
CTaJIM B KMCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KauecTBo cTanu u cepTuUKaIus mpoayKIuH.

Ycrubiii onpoc. KopmieBas o6padoTka ctanm TexXHOIOTHYECKUE BAPHAHTHI Iepeaesa 1o
Croco0y BHEMEYHOU 0O0paOOTKH: BHUJBI KOBIIEBOW 0O0paOOTKM W WX CYymHOCTh. (O0OpaboTka
MeTaula  KUJAKAM CHHTETHYeCKMM IuiakoM. OOpaboTka  MeTajyla  MHEPTHBIM  Ta30M.
BakyymupoBanue >xunkoit craiu. Begenue B )XKUIKANA METAILT MMOPOITKOOOPA3HBIX MAaTEPHAJIOB.
KomOuHMpOBaHHBIE METOBI KOBIIEBOH 00paOOTKM MeTaia ¢ ero HarpeBoM. ABTOMAaTHU3alUs
MIPOIIECCOB KOBIIEBOW 0OpabOTKM cTamu. DHepro3aTpaTsl M cOEpeKeHHE MaTepHajoB IpU
KOBIIIEBOI 00pabOTKe CTAIX PA3IUIHBIMU CIIOCOOAMH.

KonTpoabHas padora. Kimaccudukamnmst cranei.




IIpunoxenne 2

7 OueHO4YHbIE CPEACTBA /ISl IPOBEAeHHsI POMEKYTOUHOI aTTeCTAllUN
a) Ilnanupyemole pe3ynvmamul 00yueHun U OYeHOUHbIE CPEOCMEa 015 RPOBEOCHUA NPOMENHCYNOYUHOI AMMECMAUUU:

CrpyKTypHBII
BJIEMEHT [Tnanupyembie pe3ybTaThl 00YUECHHS OrnieHOYHBIE CpEICTBA

KOMIICTCHIIHN

OIIK-6 - CnocoOeH nmpuHUMAaTh 000CHOBAHHBIE TEXHUYECKHUE PEIICHUS B IPOPECCHOHATBHON NI TETLHOCTH, BEIOUpaTh 3 hekTuBHBIE 1 Oe30MacHbIe
TEXHUYECKUE CPEJICTBA U TEXHOJIOTUU

OlnK-6.1 Omnpenenser nepeueHs 000pyI0BaHUS HA - [IepedyeHb TEOPETUYECKUX BOTIPOCOB K IK3aMEHY:
IPOM3BOJICTBE U B TaOOpaTOpHH, - Ponb 4epHBIX MeTaIIIOB B chepe 4eTOBEYECKOM A TEIIbHOCTH
oOecneunBarolee 0€30MacHOe MOJTyYeHUE U - Uto Takoe uyryH?

MCCIICIOBAHNE MATCPUATIOB M U3/IC/IMN U3 HUX | _ O6m1as cxeMa IMPOM3BOJICTBA YEPHBIX METAILIOB.

- OCHOBHOE pa3uyure YyryHa u CTajiu?

- Yro Takoe cTajib?

- Kakue cranemniaBmibHbIC arperaTbl MOTYT UCIIOJIB30BAThCS IS
BBIIJIaBKH CTaIu?

- HazoBuTe muxXTOBBIC MaTEpUAIIbI, KOTOPBIC UCIIOIB3YIOTCS TIPH
BBITIJIABKE CTAJIM B KHCIIOPOJTHOM KOHBEPTEPE.

- HazoBuTe mmxTOBBIC MaTEpHUAIIBI, KOTOPHIC UCIIOIB3YIOTCS TIPH
MIPOU3BOJICTBE ATFOMUHUS, MEJI, HUKEJIS.

- Kakwue arperaTsl HCHOJB3YIOT MPU IPOU3BOJCTBE LIBETHBIX METAILJIOB?
- B uem 0cHOBHBIEC OTJIMYHS METAJUTYPTUH YEPHBIX U IBETHBIX
METaJIOB?

- CrniocoObl MOATOTOBKH PYJ K AOMEHHOH miuaBke. Haznauenue u
XapaKTepUCTHKA CTIOCOO0B OKYCKOBAHHUS KEJIE30PYAHBIX MaTEPHAIIOB.
- CylHOCTh arfioMepalMoHHOTO Mpoliecca.

- O6opynoBaHue JUIsl MPOU3BOICTBA OKYCKOBAHHOTO ChIPhS

- O6opynoBaHue ISl MPOU3BOICTBA YYT'yHA.

- O6opynoBaHue sl MPOU3BOJICTBA CTAIIH.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ylbTaThl 00YICHHS OrnieHOYHBIE CPECTBA
KOMIIETCHITUU
— OOGopynoBaHue AJis pa3IMBKU YyTr'yHa
— OO6miee ycTpOMCTBO M COCTAaB KOMILIEKCA JIOMEHHOM TEUH.
- Hapucyiite cxemy npoduiist KUCIOpOJAHOTO KOHBEpTEpa
- [lepeuncnure ocHOBHBIE pazHOBUAHOCTH MHIJI3.
Ilpakmuueckue 3a0anusn:
OTIPENIETTUTh OKUCIUTENBHYIO CIIOCOOHOCTD arjioMepara, CoJep Kamiero
60 % Feobm u 15 % FeO.
- OTIPENIETTUTh OKUCIUTENBHYIO CIIOCOOHOCTh OKAJMHBI, COJIEpKaIleH
70 % Feobmr u 73 % FeO.
- CKOJIbKO u3BecTH, coaepxameid 85 % CaO, mnotpebyercs s
onutakoBanus 0,7 % Si B 300 T XHUOKOro MeTaia, €CId OCHOBHOCTH)
nuraka-3,5 ?
- Ha CKOJIBKO MOBBICUTCSI OCHOBHOCTb IIIJIaKa, €CJIK K 35 T 11aka,
coaepxariero 43 % CaO u 13 % Si02 no6aButh 7 T U3BECTH, coaepxKariei 87
% CaO u 2 % Si02 ?
OlK-6.2 OneHuBaeT Mo KpUTEPUSM TEXHOJOTUYECKHM | [lepeyeHb meopemuyecKux 80npocoe K IK3aMeHy:

nporecc B MpodeccHoHanbHOW 00JacTu ¢
TOYKH 3peHuUs 6€301acHOCTH U Y3PPEKTUBHOCTH

- TpeGoBanus k mpodeccuoHaNbHOMN AeATeNbHOCTH pAOOTHUKOB YEPHOM

MCTAJUTYpPTrUun
1. OXapaKTepI/ISOBaTL XUMHYECKHM COCTaB KEIC3HBIX PYA.
2. O003HAYHUTD Tpe6OBaHI/I$I K Ka4CCTBY KCJIC3HBIX Py U HCO6XOI[I/IMOCTB

MOJATOTOBKU UX K JIOMEHHOH TIaBKE;

— KnaccuduuupoBaTe THIBI >KEJIE3HBIX Pyd IO PYyI00Opasyroliemyl
MUHEpany

- OcHoBHBIE TpeOOBaHMs 0€30MMACHOCTH MPH MTPOU3BOJICTBE UyTr'yHa.

- OcHoBHBIE TpeOOBaHMs 0€30MTACHOCTH MPH MTPOU3BOICTBE CTAIH

- OcHoBHBIE TpeOOBaHMs 0€30MIaCHOCTH MPH NMPOU3BOACTBE arjiomepara
— Kakue npeumyniectBa MMeeT HENpPEpbIBHAS pa3iMBKa CTAlU IEpE]|
pa3IMBKOMN B M3JI0KHHIIBI?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

— CpaBHHUTh TEXHUKO-3KOHOMHMUYECKHE IMOKA3aTeIH PadOThl JOMEHHBIX|
nedeit Ne8 (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HO€ yCTPONCTBO)
— Onucarh TEXHOJIOTHMYECKHH MPOIEeCcC MPOU3BOJACTBA UYT'yHa, yKa3aTh
KpuTepuu 3pPEeKTUBHOCTH
— Onucarh TEXHOJIOTHYECKUN MPOIIECC MPOU3BOJICTBA CTallM, yKa3aThb
KpuTepuu 3pPEeKTUBHOCTH
- Onucath TEXHOJOTHYECKUH TMPOUECC MPOU3BOJICTBA arjioMepara,
yKa3aTh KpuTepuu 3¢pGeKTUBHOCTU

Ilpakmuueckue 3a0anus:
- Onpenenutb OKUCIUTENBHYIO CIIOCOOHOCTh OKAJIMHBI, conepkarieii 70
% Feobu u 73 % FeO.
— Ckonpko wm3BecTH, coxaepxamiein 85 % CaO, morpebyercs mis
onutakoBaaus 0,7 % Si B 300 T XMAKOTO MeTalljla, €CIIM OCHOBHOCTH
nuiaka-3,5?
- Ha ckoibKO MOBBICHTCS OCHOBHOCTH MUIAaKa, eciv K 35 T mulaka,
coaepxariero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH, coaepxkKamiei 87
% CaO u 2 % S102?




6) HOpﬂ)IOK MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallud, MOoKa3aTe/Iu U KPUTECPUH
OICHUBaAHUA:

[Ipomexxyrounass — arrectamuss 1o  aucuuiuiiHe  «OCHOBBI  MeTAJLIypru4eckoro
NMPOU3BACTBA» BKIIIOYAET TEOPETUUECKUE BOTPOCHI, TIO3BOJISIFOIINE OILICHUTh YPOBEHb YCBOCHUS
00yJaromuMucs 3HaHUH, U MPAKTHYECKUE 33aJaHNs, BBISBISIONINE CTENICHb COPMHUPOBAHHOCTH
YMEHUH U BIIaICHUH, TPOBOIUTCS B (hopMe dK3aMeHa.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTIMYHO» (5 OaymioB) — oOyyarouuiics AEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSAET TNMPAKTUYECKHE 33JaHusi, CBOOOIHO OIEpPHpPYET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSICT UX B CUTYaIlUSX TTOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamna) — 0oOydaroniuiics JEMOHCTPUPYET CpPEIHH YPOBEHBb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPyIHECHUS TIPU aHATUTHIECKUX OTIEPAILHSX, IIEPEHOCE
3HAHWI 1 yMEHUH Ha HOBBIC, HECTAHAPTHBIC CUTYAI[UH.

— Ha OIIEHKY «yJIOBJIETBOPHUTEIBHO» (3 Oamia) — 00yJaronuiicss IeMOHCTPUPYET MTOPOTOBBIM
YpOBEHH C(HOPMUPOBAHHOCTH KOMITETEHIIUN: B XOJI€ KOHTPOJBHBIX MEPOTPUATHI JOMYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTICIBHBIX 3HAHHWW, yYMEHHH, HAaBBIKOB, OOyYaromuucs
WCIIBITHIBACT 3HAYUTEIIBHBIC 3aTPYTHCHHS MPU OTICPUPOBAHHH 3HAHUSAMHU M YMEHUSMHU TIPU HX
TIepEeHOCe Ha HOBBIE CHTYaIUH.

— Ha OIEHKY «HEY/IOBJIETBOPUTEIHHOY (2 Oamta) — oOy4aronuiics JeMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTHUecKOro MaTepuana, JoMyckaeT CylleCTBEHHbIE OIINOKU, HE MOKET MOKa3aTh
MHTEJJIEKTYyaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBJIECTBOPUTEIBHOY (1 Oas) — 0OyJaroniuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHHUSA U OOBSACHEHHS HMHPOpMAIMK, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.



