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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopena uist peanm3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kaenpsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHYEeCKUX TEXHOJIOTUN

[Iporokom or 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kadeapsl MeTamtypruu 1 XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa i oo0penHa it peanm3armu B 2026 - 2027
y4eOHOM roy Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMHUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko

Paboyas nmporpamma nepecMoTpeHa, 00CyxIeHa 1 o100peHa s peanusarmu B 2027 - 2028
yueOHOM roy Ha 3aceqanuu Kadeapsl MeTauTyprud 1 XAMHYECKUX TEXHOIOT Hid

[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 KayecTB, a Takke (OpMHpOBaHUE
oOmiernpodeccuoHaTbHBIX ¥ PO (PECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUH C TPEOOBAHUSMHU
®I'OC BO mno wHampasinenuto mnonaroroBku 22.03.02 Meramnyprus; npuoOpereHue
o0OyJaromuMHCs 3HAHUH TEOPETUYECKUX OCHOB M TPUHIMIIOB TPAKTHUYECKOW pearu3aliu
COBPEMEHHBIX CIIOCOOOB MPOM3BO/ICTBA YEPHBIX U IIBETHHIX METAJUIOB.

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

Jucuumiuaa OCHOBBI METAJUTYPrU4€CKOr0 MPOU3BOJICTBA BXOIUT B 00sI3aTENIbYIO YacThb
y4eOHOTO TIIaHa 00pa30BaTEIHHON 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 MT€YEH 1 BCIOMOTaTEIbHOTO 000PYAOBAHUS

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 U Oe30MacCHbIEC TEXHUYECKUE 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 OueHuBaet o KPUTEPUAM TEXHOJIOTMUECKU I nporecc B
npodeccuoHanpHOM 00NacTH € TOYKM 3peHUs Oe30MacHOCTH U
y¢heKTUBHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIsAeT S 3aueTHbIX enunui 180 akan. dacoB, B TOM
qucie:
— KoHTakTHas pabora — 10,9 akay. 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 paboTta E = dopma TeKyILEro
=
Pasien/ Tema 2 (B akan. yacax) E > Bun 3 KOHTPOJIS Ko
> S © | camocTosiTeNnbHO# | ycrieBaeMOCTH U
JIACIUTUTAHBI 1 < . | xommerenin
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | €8
Tex. - | MPAKT. | =g aTTecTalun
3aH. 3aH. | &
1. Pazgen 1. IlpousBoactso
YyryHa B JOMEHHBIX Ieuax
Nzydenue
yueOHOM, HaAy4IHOU
Y CIIPaBOYHOM
1.1 CripbeBble MaTepHaIbI JIUTEPATYPHI 110 3amura OTIK-6.1
JOMEHHOW IUJIaBKU M WX 1 2/11 20 TEME nabopaTopHOH OHK-G' 2’
IOJIrOTOBKA JIUCLUTLTHHBI. paboter Nel '
Pabora ¢
3MEKTPOHHBIMU
O6ubnoTeKamu.
1
Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOM
1.2 Koncrpyxkiust JIUTEPATYPHI 110
o N OIIK-6.1,
JIOMEHHOM neuu u 1 40,4 TEME YcTHBII orpoc OIK-6.2
JOMEHHBIH Iporecc JCLATUTAHEL. '
Pabora ¢
3NEKTPOHHBIMU
OubIMoTeKaMH.
Wroro no pazaeny 2 2/11 60,4
2. Pasgmen 2. TIpou3BoncTBO
CTaJIM ¥ IBETHBIX METAJIOB
Mzydyenne
yueOHOM, HAy4YHOMH
Y CIIPAaBOYHOKN
2.1 O6mrue OCHOBBI J'II/ITepaT L 1TO
CTaJIEILUIaBUIILHOIO paryp . OIIK-6.1,
1 1 20 TeMe Yernslii onpoc
npousBozcTBa. lluxra st OIIK-6.2
MIPOM3BOACTBA CTAIN FCIPILTHEEL
P Pabora ¢
JEKTPOHHBIMU
OubIMOTEKaMHU.




Wzyuenne
y4eOHOH, HayIHOH
U CIIPABOYHOU

2.2 Cnoco0sr JIUTEPATYPBI IO 3amura
. OIIK-6.1,
IIPOU3BOACTBA u 2/0,61 40 TEeMe nabopaTopHO¥t
OIIK-6.2
00paboTKu cTanu JCLUIUIUHBL. paboTsr Ne2
PaGora ¢
3IIEKTPOHHBIMHA
OnbnMMoTeKaMu.
Nzyuenue
yueOHOI, Hay4HOM
U CIIPAaBOYHOU
2.3 Meramryprus Mem, JUTCPATYPHL IO KonTponbHas OIIK-6.1,
40 TeMe
HUKENS U aJJFOMUHUS paborta OIIK-6.2
JUACIMTUTAHBI.
Pabora ¢
AIIEKTPOHHBIMHA
6ubnrorexamu.
Hrtoro 1o pa3aeny 2/0,611 100
Hroro 3a cemecTp 4/1,611 160,4 SK3aMEH
Wroro 1o aucuuIuinye 4/1,611 160,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpi0 peayM3aliid KOMIIETEHTHOCTHOTO TOJXO0JA, a Takke (QOPMHUPOBaHUA U
pa3BUTH MPO(ECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEAYIOIINE CPEeACTBa,
CrocoOBl ¥ OPraHU3aIMOHHBIE MEPOTIPUSITHS:

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

- CaMOCTOSITEJIbHOE€ H3YYEHHE TEOPETHYECKOro Marepuaja JUCHUIUIMHBL €
HCII0JIb30BAHNEM METOAMUECKUX Pa3pabOTOK, ClIELMaIbHON y4eOHOM U HaydHOU JTUTEpaTyphl;

- (¢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 HCIIOJIb30BAHWE METOJIOB AIBPUCTUYECKUX BOIPOCOB MU
OpaitHCTOpMUHTa (MO3rOBOM aTaku).

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

CamocrosaTenbHass paboTa CTYAEHTOB JOJDKHA OBITh HalpaBlieHa Ha 3aKperieHHe
TEOPETUYECKOT0 MaTepuasa, U3JI0)KEHHOTo 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, BKIIOYAIOIIETO 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 OOY4EHHUs BO3MOXHA C HCIHOJIb30BaHUEM
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 NIOJIyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE I'PAaHUL] UX IPUMEHUMOCTH;

- ICTIOJIb30BaHME 331aHUH JJIs1 CAMOCTOSITENbHOM PabOThI C M30BITOYHBIMH IAHHBIMU.

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.



Bnosun, B.M. Konokonsies, B.M. Canranuk. — Cankr-IlerepOypr : Jlanb, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 2mekTpoHHbINH // DNeKTPOHHO-OMOIMOTEUHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165 (marta obOpamenus: 19.11.2019).
— Pesxxum nocTyma: i aBTOpH3. 1OJIb30BATEICH.

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-O0nbOIMoTeYHas: cucteMa «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/108106 (mara obpamienus: 19.11.2019). — Pexum
JOCTyTA: IJIsl aBTOPHU3. TTOJIb30BATEIEH.

2. be3oopoos, 10. H. MapkupoBka craneii u criiaBoB: Y4yeoHoe nocodue / 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 (nata o6pamienus: 19.11.2019)

3. CnennaipHblie CTaIA 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 :
anekTponHbid. - URL: https://new.znanium.com/catalog/product/967770 (mata oOpamieHus:
19.11.2019)

4. Mapuenko, H.B. Metamtyprudeckoe coipbe . yued. mocooue / H.B. Mapuenxo, O.H.
KostyHn. - KpacHospck ; Cub. dpenep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcer :
anekTponHbid. - URL: https://new.znanium.com/catalog/product/1031871 (mata oOpamieHus:
19.11.2019)

[Tepunoandeckas neyats (KypHAaJIbI):

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

2. HaydHOo-TexHWYeCKUH, NPOU3BOJACTBEHHBIH H Y4eOHO-METOIUYECCKUN KypHAI
«[IpousBozacreo 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 xuMu4YecKOl 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 HAy4YHO-TEXHUYECKHH XypHan «JluteliHoe MpOU3BOACTBO. —
URL: http://www.foundrymag.ru/

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

B) MeToguyeckne yKazaHus:

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 o6ecnieuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne orosopa Cpok JIeiCTBHS JTUIEH3UH
MS Office 2007 |y 135 o1 17.09.2007 BecCpOTHO
Professional



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
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7Zip cBOOOTHO 06eccpoyHO
FAR CBOOOJTHO 0ECCPOYHO
Bpaysep cBOOOTHO 0ecCpoYHO

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

Hassanue xypca

CchUIka

OnexTpoHHas 0a3a  NEPUOIUYECKUX
m3manmid  East  View  Information

https://dlib.eastview.com/

Hamonansuasa
MH()OPMAMOHHO-aHATUTHICCKAS
cucteMa —  Poccuiickuii  MHJIEKC

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

ITouckoBas cucrtema Axaaemusi Google
(Google Scholar)

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

Nudopmanronnas cucrema - EnunHoe
OKHO JIOCTyna K HMH(OPMaIMOHHBIM

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

Poccniickas l'ocynapcTBennas
6ubnuoreka. Karamoru

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

DONEeKTPOHHBIE PECYpPChl  OMOTMOTEKH
MI'TY um. .. HocoBa

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

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

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



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. YuebHnas aynuTopus 15 IPOBECHUS 3aHATHH JEKIIMOHHOTO TUIIA OCHAIIICHA!

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

- CHeMaIM3UPOBAHHON MEOEIbIO.

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

- YCTAaHOBKH 110 MOJICIIMPOBAHUIO CTANICTIIABIIIBHBIX IPOTIECCOB;

-MOACIN JIsI HU3YYCHUS OITHMAJIBHOTO 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 ¥ OTIPEJICIISONICH 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 ¥ POMEXYTOYHOH aTTECTAIlMK OCHAICHA:

- 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.



[TPUJIOXEHME 1
6 YueOHO-MeTOqMYECKOE OOecTIeueHHe CaMOCTOAATEILHOH PadoThl 00y4aromuXxcst

AyautopHasi caMOCTOsTeNIbHAsE paboTa 00ydJaromuXcsi OCYIIECTBIISETCS Ha JTA0OPaTOPHBIX
3aHATUAX B BUJC BBITIOJTHCHUA Ha60paT0pHI)IX pa60T " pCIICHUA 3a/la4, B KOTOPBIX COUCTAIOTCA
OJICMCHTBI TCOPUH W HNPAKTUKH CTAJICIIIABUJIBHBIX IMPOLUCCCOB, IO 3aJJaHUIO W II0J KOHTPOJIEM
MIPETIO/1aBaTEIs.

BaeaynutopHass camocTtosATenbHas paboTa OOydYalOMIMXCS OCYIIECTBISIETCS B BHIC
M3y4YeHUs1 yueOHOM JIUTEpaTyphl 1O pa3esiaM TUCIUTIITNHBL.

Bompocs! u 3ananus a1 1a00paTOpHBIX 3aHATUN M MPOBEACHUS CAMOCTOSITEILHONU pabOThI
1o JuciuIuiiHe «OCHOBBI MeTALTYPru4ecKoro Nponu3BoACTBa) OMYOJIMKOBAHbI B CIIEIYIOIIEM
y4eOHO-METOMYECKOM O0ECTICYCHHH:

1. CenuBanoB B.H., CtonspoB A.M., Macanbsckuit C.C. MonenupoBanue o0pa3oBaHUs
yCaJloYHOM PaKOBHHBI B CTAJbHBIX CIUTKaX / Meroauueckue yKa3aHUS [0 BBIIIOJIHEHUIO
nabopaTtopHoi paboTel To auctuIuinHe “OCHOBBI METALTYPTHYECKOTO MPOM3BOACTBA” IS
cTyneHToB Hamnpasienus 22.03.02. — Marnurtoropek: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CromsspoB A.M. ®usnueckoe MOJEIUPOBaAHUE KPUCTAILIU3ALIU
CTaJILHOTO ciIuTKa / MeToaudeckue yKka3aHHUs Ui BBIINOJHEHHS J1TabopaTopHON paboOThl IO
mucuuinHe “OCHOBBI METAJUTYPrUYECKOTO IPOM3BOJACTBA” JUIsl  CTYACHTOB  HalpaBJICHUS
22.03.02. — Marnuroropck: MI'TY», 2017. — 12c¢.

4. CemuanoB B.H., CromsipoB A.M. CTpoeHHE CTalbHBIX CIUTKOB / MeTomuueckue
yKa3aHuss K JIaOOpaTOpHBIM 3aHATHSM MO JUCHUIUIMHE “OCHOBBI METaJUTyprHUECKOTrO
MPOU3BOACTBA” Il CTyIAeHTOB HampasieHusa 22.03.02. — Marnautoropck: MI'TY, 2014. —
8c.

IlepedyeHnnb J1a00PATOPHBIX PA0OT MO AU CIHHUILIMHE:

1. Msyyenwue KOJUIEKIIMU 00Pa3IOB CHIPHIX MAaTEpUAIOB U IPOAYKTOB JOMEHHOM IIaBKH.

2. V3yueHue KpUCTANIMYECKOTO CTPOCHUS U MAKPOCTPYKTYPhI HEMPEPHIBHOIUTHIX 3aTOTOBOK
OueHoYHBIE CPeICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMeKYTOUYH O

aTTecTalliU 110 UTOraM OCBOEHUS IMCIHUIJIMHbI:

CprKTypa IIpOU3BOACTBA YCPHLBIX MCTAJIJIOB n 3ada4uu  MCTAJUIypIruidcCKoro
IIpOU3BOACTBA. HpI/IMCHeHI/Ie J)Kelle3a M ero CijaBoB. Pa3Butue MCTaHHprquCKOﬁ
IIPOMBIIIJICHHOCTH. Ponp metannos B COBPEMCHHOM IIPOMBIIIJICHHOM ITPONU3BOACTBC. CBIpLeBLIe
MaTCpHralibl ,HOMCHHOﬁ IIJIaBKHW M UX IIOATrOTOBKA.

YcTHBIM _omnpoc. JIoMEHHBIA Mpoliecc. [Iponieccbl B TOpHE JOMEHHOM TIEYH.
Pacnpenenenre MarepuanoB Ha KOJIOIIHMKE JOMEHHOW mieud nipu 3arpyske. IloBenenue
IIPUMECHBIX AJIEMEHTOB Uyr'yHa: BOCCTAHOBIIEHHE Maprasia, KpemMHus, Qocdopa, BaHaIus U
tutaHa. Uyryn m ero kadectBo. OOpa3oBaHue 4yryHa. Bujel 4yryHoB, BBIIUIaBISIEMBIX B
noMeHHbIX neyax. [loBeneHne cepol B foMeHHOMU miaBke. OCHOBHAs peakuus Aecylbpypaluuu B
TOpHE €YU ¥ BHEJOMEHHas! Iecyabdyparius.

¥Ycrublii _onpoc.  KHCIOpoIHO-KOHBEPTEPHBIM  MpOLIECC C BEPXHEH NPOAYBKOM.
YerpoiictBO  KHMCIOpOoaHOro KoHBeprepa. lluxroBble Mmarepuanbl. TeXHOJIOTWS IUIABKU.
TennoBoil pexum. BoimutaBka nerupoBaHHbIX cTasniel. OTBOJ M OYMCTKA KOHBEPTEPHBIX
ra3oB, KOJIOTHs nporecca. KoHTposnb 1 aBTOMaTn3anus KUCIopoJHO-KOHBEPTEPHOTO IIpoLecca.
TexHuko-sKkoOHOMHUECKHE TOKazarenu rmponecca. Ilepexen dochopuctbix YyI'yHOB B
KOHBEpPTEpax C BepxHeW mnpoayBkod. KoHBeprepHbple mponeccsl ¢ JAOHHOM NPOAYBKOM
kucinopoaoM. KoHBeprepHble mporecchl ¢ KOMOMHMpPOBAaHHOW mpojyBkoH. [InmaBka cramu c
YBEITMUEHHBIM PACX0J0M JIOMa. DHEPro3aTpaTsl U cOepekeHNue MaTepUAJIOB MPHU MIPOU3BOJICTBE
CTaJIM B KHCIIOPOJHO-KOHBEPTEPHOM Iporiecce. KauecTBo cTanu u cepTuUKaIus MpoayKIIH.




Ycrubiii onpoc. KopmieBas o6paboTka cranu TexHOJIOrn4ecKkue BapuaHThl Mepezena 1o
Croco0y BHENEYHOU 0O0paOOTKH: BHUJBI KOBIIEBOW 00paOOTKM W WX CYyIIHOCTh. (OpaboTka
MeTajula  JKUJKUM CHHTETHYeCKMM muiakoM. OOpaboTka  MeTalla HMHEPTHBIM — Ta30M.
BakyymupoBanue >xukoit cranu. Beegenue B )KuAKUNA METaJLI MOPOIIKOOOPa3HBIX MAaTEpPUATIOB.
KomOuHMpOBaHHBIE METOBI KOBIIEBOH 00pabOTKM MeTaia ¢ ero HarpeBoM. ABTOMAaTH3alUs
MPOIIECCOB KOBIIEBOW OOpaOOTKM cTaiu. DHEpro3arparbl M COEpPEeKEHHE MAaTepuaoB IpU
KOBIIIEBOI 00pa00TKE CTAIH Pa3IMYHBIMH CITOCOOAMH.

KonTtponsHas padora. Kimaccuduxamnmst craneii.




7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcTranmmu

[MPUJIOXEHUE 2

a) Ilnanupyemole pe3ynvmamul 00yueHus U OYeHOUHbIE CPEOCMEa 01 RPOEEOCHUS NPOMENHCYNOYUHOI AMMECMAUUU:

CrpyKTypHBII
BJIEMEHT [Tnanupyembie pe3ybTaThl 00YUCHHS

KOMIICTCHIIHN

OneHouHbIE CpeICTBA

OIIK-6 - CnocoOeH nmpuHUMAaTh 000CHOBAHHBIE TEXHUYECKHE PEIICHUS B IPOPECCHOHATBHON NIESTETHHOCTH, BEIOUpaTh 3 hekTuBHBIC U Oe30TacHbIe

TEXHUYCCKUE CPCACTBA U TEXHOJIOTNHU

OIIK-6.1 Omnpenenser nepeueHs 000pyI0BaHUs HA
MIPOM3BO/ICTBE U B JJabOpaTopru, 00eCIeuynBaroIIee
0e30IacHoe TOTydeHHE U UCCIIeIOBaHNE
MaTepUAIIOB M U3JEITUI U3 HUX

- [Tepedenp TEOPETUYECKUX BOTIPOCOB K IK3aMEHY:

- Ponb 4epHBIX METAIIOB B chepe YeI0BEUECKOM NeATeTbHOCTH
- UYto Takoe uyryH?

- OO61mas cxeMa MpOU3BOJICTBA YEPHBIX METAJLIOB.

- OCHOBHOE pa3inure YyryHa u CTajin?

- Yto Takoe cranp?

- Kakue cranennaBuibHble arperatbl MOT'YT HCIIOIb30BATHCS IS
BBITUIABKYU CTAJIH?

- HazoBuTe mIKUXTOBBIE MaTepUabl, KOTOPbIE UCIIOJIB3YIOTCS MIPU
BBITUIABKE CTANI B KUCJIOPOJHOM KOHBEpTEpE.

— HazoBuTe mKUXTOBBIE MaTepUabl, KOTOPBIE UCIIOJIB3YIOTCS IPH
MIPOU3BOJICTBE AIFOMUHUS, MEAH, HUKEJIS.

— Kakwue arperaTbl HCHIONIB3YIOT MPU MTPOU3BOJICTBE LIBETHBIX
METAJLJIOB?

— B yeM OCHOBHBIE OTIMYHS METALITYPIUU YEPHBIX U LIBETHBIX
METaAJLJIOB?

— CrniocoObl MOATOTOBKH Py/ K AOMEHHOH miuaBke. Haznauenue u
XapaKTepUCTHKA CTIOCOO0B OKYCKOBAHUS KEIC30PYAHBIX
MaTepHuaoB.

— CylIHOCTh arjioMepalioOHHOTO Mpoliecca.




CrpyKTypHBII

AIEMEHT [TnaaupyeMblie pe3ynbTaThl 00yICHHS OrnieHOYHBIE CpECTBA
KOMITCTEHITHH

- OOGopynoBaHue AJis MPOU3BOJICTBA OKYCKOBAHHOTO CHIPhSI

- OOGopynoBaHue JJis MPOU3BOJICTBA YYT'yHA.

- OOGopynoBaHue JJis MPOU3BOJICTBA CTAJIH.

- O6opynoBaHue JUIsl pa3IUBKU Yyr'yHa

- OO0miee ycTpOMCTBO M COCTAaB KOMILIEKCA JIOMEHHOM TIEUH.

- Hapucyiite cxemy npoduist KUCIOPOJIHOTO KOHBEPTEPA

- Ilepeunciure ocHOBHBIE pasHOBUAHOCTH MHII3.
Ilpakmuueckue 3a0anusn:

— ONpEeAeNTuTbh  OKUCIUTENBHYIO  CIIOCOOHOCTH  arjiomepara,
coaepxariero 60 % Feobmnr u 15 % FeO.

—  ONpEeNeNuTh OKHUCIIUTEIBHYIO CIOCOOHOCTH OKaJIMHBI,
coaepxarieit 70 % Feobm u 73 % FeO.

— CKOJBbKO u3BecTH, coxaepxkamedt 85 % CaO, morpebyercss s
onutakoBaus 0,7 % Si B 300 T XMAKOTO MeETauia, eCiy|
OCHOBHOCTH IIaka-3,5 ?

— HAa CKOJIbKO TIOBBICUTCS] OCHOBHOCTb IIIJIAKa, €CJIM K 35 T 11aka,
coaepxariero 43 % CaO u 13 % SiO2 no6aBuThH 7 T U3BECTH,
coaepxarieit 87 % CaO u 2 % SiO2 ?

OIIK-6.2 OneHuBaeT Mo KPUTEPUSIM TEXHOJIOTUYECKUH MPOIIECC B Ilepeuens meopemuyueckux 60npocos K IK3ameHy:

npodecCHOHANBHOM  00JIaCTH € TOYKH
0e301acHOCTH ¥ 3PPEKTUBHOCTH

3peHust

1.
2.

TpeboBanus k npodecCHOHATBHON NEsTEeNbHOCTH PaOOTHUKOB
YepHOU MeTalTypruu

OxapakTepu30BaTh XUMUYECKHI COCTAB JKEIE3HBIX PYI.
O6o3HaunTh TpeOOBAaHUS K KAuyeCTBY IKEJE3HBIX pPyA H
HE00X0IMMOCTh MOATOTOBKU MX K JIOMEHHOM IIaBKeE;
KrnaccugunupoBath THITBI KEJIE3HBIX Py 10 Py000pa3yolemy
MUHepay




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemble pe3ylbTaThl 00y4CHHS

OneHouHbIE CpeICTBA

— OcHoBHble TpeOoBaHUS 0OE30MACHOCTH MpPH POU3BOJICTBE
YyryHa.

— OcHoBHble TpeOOBaHNS 0€30TIACHOCTH MPU MPOU3BOACTBE CTAIH

— OcHoBHble TpeOoBaHUS 0OE30MACHOCTH MpPU IPOU3BOJICTBE
arjiomepara

— Kaknme mnpenMmyimecTBa MMeEET HENPEPBIBHAS pa3MBKa CTaJH|
nepes1 pa3iInBKON B U3JI0KHULIBI?

— CpaBHUTb  TEXHHKO-d)KOHOMHYECKHE  ITOKa3zaTreaun  paboTh]
nomeHHbIX Tiedert Ne§ (¢ b3VY) u Ne 4 (xoHycHOE 3arpy304HO€]
YCTPOHCTBO)

— Onucarb TEXHOJOTMYECKUM MpPOLIECC MPOU3BOACTBA YYryHa,
yKa3zaTh KpuTepuu 3PGHEeKTUBHOCTH

— Omnucarb TEXHOJOTUYECKUU TMPOLIECC MPOU3BOJACTBA CTAJIH,
yKa3zaTth KpuTepuu 3PGHEeKTUBHOCTH

— Onucarb TEXHOJIOTHMYECKUH MPOLIECC MPOU3BOJICTBA arjioMepara,
yKa3zaTth KpuTepuu 3PGHEeKTUBHOCTH

Ilpakmuueckue 3a0anusn:

— Omnpenenuth  OKUCITUTEIBHYIO  CIHOCOOHOCTh  OKaJHHBI,
coaepxarnieit 70 % Feoomr u 73 % FeO.

— Ckonbko usBect, conaepxkamieit 85 % CaO, nmotpebyercs s
onutakoBanus 0,7 % Si B 300 T kuAKOro MeTalljia, €CJIH OCHOBHOCTD
nuiaka-3,5?

— Ha ckonbko MOBBICUTCS OCHOBHOCTH IINIaKa, €CIU K 35 T Iaka,
conepxkamiero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
conepsxaieit 87 % CaO u 2 % Si02?




6) HOpﬂ)IOK MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallud, MOoKa3aTeJIu U KPUTECPUHU
OICHUBaAHUA:

[Ipomexxyrounass — arrectamuss 1o  JgucuuiuiiHe  «OCHOBBI  MeTAJLIyPru4eckoro
MPOU3BACTBA» BKIIOYAET TEOPETHUECKUE BOTIPOCHI, TIO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOCHUS
00yJaromuMuCs 3HaHUH, U MIPAKTHYECKUE 3aJ]aHMs, BBIBISIOMINE CTENCHb C(POPMUPOBAHHOCTH
YMEHUH M BIIaJICHUH, TPOBOAUTCS B (pOpME dK3aMEeHa.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeEHA:

— Ha OLEHKY «OTJIH4YHO» (5 0ayuioB) — oOyyarouuiics AEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYECKOe W TIIyOOKOE 3HaHUE
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSAET TNMPAKTUYECKHE 33JaHusi, CBOOOIHO OIEpPHpPYET
3HAHHUSIMH, YMEHUSMH, TTPAMEHSET UX B CUTYaIUSAX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamna) — 0oOydaroniuiics JEMOHCTPUPYET CpPEIHH YPOBEHBb
c(OPMHUPOBAHHOCTH KOMITETEHIIUH: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JOITyCKalOTCS
HE3HAYUTENIbHBIC ONIHMOKH, HETOYHOCTH, 3aTPyIHECHHUS TIPU aHATUTHIECKUX OTIEPAIHAX, IepeHoce
3HaHUH U yMEHWI Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OIIEHKY «yJIOBJIETBOPUTEIBHOY (3 Oamia) — 00y4aronuics IeMOHCTPUPYET MTOPOTOBBII
YpOBEHH C(HOPMUPOBAHHOCTH KOMITETEHIIUN: B XOJI€ KOHTPOJBHBIX MEPOTPUATHI JOMYCKAIOTCS
OIIMOKH, TPOSIBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYJarOITHIiCS
WCIIBITHIBACT 3HAYUTEIIBHBIC 3aTPYTHCHHS MPU OTICPUPOBAHHH 3HAHUSAMHU M YMEHUSMHU TIPU HX
MIEpPEeHOCEe Ha HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEY/IOBJIETBOPUTEIHHOY (2 Oamta) — oOy4aronuiics JeMOHCTPUPYET 3HAHHS HE
6omee 20% TeopeTHUEeCKOro MaTepuaa, J0MycKaeT CyleCTBEHHbIE OIIMOKHU, HE MOKET I0Ka3aTh
MHTEJJIEKTYyaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBJIECTBOPUTENHHOY (1 6ay) — 0OyJaroniuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHUS U OOBsACHEHUS HMHPOpMAIMU, HE MOXKET I[O0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.



