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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

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




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

HenssMu  ocBoeHHMS AUCHUIUIMHBI «OCHOBBI  METAJLTYpPTrHUYECKOTO IPOU3BOICTBAY
ABIISIIOTCS:  Pa3BUTHE Y CTYAGHTOB JIMYHOCTHBIX KayecTB, a Takxke (OpMHpPOBaHUE
oOmiernpoheccuoHaTBHBIX ¥ TPO(PECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUH C TPEOOBAHUSAMHU
®I'OC BO mno mwHampasnenuto mnonarotoBku 22.03.02 Meramnyprus; npuoOpereHue
o0OyJaromuMHCs 3HAHUH TEOPETUYECKUX OCHOB M TPUHIMIIOB TPAKTHUYECKOW pearu3aliu
COBPEMEHHBIX CIIOCOOOB MTPOM3BO/ICTBA YEPHBIX U IIBETHHIX METAJUIOB.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuumiuaa OCHOBBI METAJUTYPrU4E€CKOTO IIPOU3BOJICTBA BXOIUT B 00SI3aTENIbYIO YacThb
y4eOHOTO IJ1aHa 00Pa30BaTEIBHON MPOTPAMMBI.

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

BBenenue B HanpaBiieHuE

Hcropus metaimyprumn

3HaHus (YMEHMs, BJIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

Teopust 06pabOTKM METANIOB 1aBJIeHHEM (4acThb 1)

[IpoekTHas nessTeTbHOCTh

3 Komnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHHMs AUCHUIUIMHBI (MOIyinsi) «OCHOBBI METaJITyprU4ecKoro
IIPOU3BO/ICTBA» 00y4JaIOLINIiCs 10JIKEH 001a1aTh CIeTyIOUUMHI KOMIETEHIMSIMU:

Konx nanukaTtopa NHaukatop 10CTHKEHUS KOMIIETCHITUN

OIIK-6 CrocobGeH mpuHMMaTh OOOCHOBAHHBIC TEXHHUYECKHE pelieHUs B MPOdecCHOHATHHOU
JIEITEALHOCTH, BEIOMPATh 3 (PEKTUBHEIC U 0€30MaCHbIC TEXHUUECKHE CPEACTBA M TEXHOJOTHU

OIIK-6.1 Omnpenenser nepedeHb 000pyAOBaHUS HA TIPOU3BOJACTBE M B JTAOOPATOPHH,
obecrnieunBaromiee 0€30MacHOe MOJIY4YeHHUE U UCCIE0BAHUE MaTEpPHANIOB U
W3JEINI U3 HUX

OIIK-6.2 OueHuBaet o KpUTEPUSIM TEXHOJIOTUYECKUI npouecc B
npodeccuoHanpHO  00NacTH € TOYKM 3peHUs 0e30IacHOCTH U
y¢heKTUBHOCTH




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM
qucie:
— KOHTaKTHas paboTa — 72 akaJ. 4acoB:
— aynuTopHas — 68 aka. 4acos;
— BHeayIMTOpHas — 4 aKkaJ1. 4acoB;
— caMocCTosTeNbHas paboTa — 72,3 akaJl. 4acoB;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEero
Bun KOHTpOJIS
CaMOCTOSITENILHOM | yCIIEBAEMOCTH U
paboThI POMEKYTOUHON
aTTecTalluu

Kon
KOMIICTCHIIUHA

Paznen/ Tema
JIACLUTUTIHBI

Cemectp

nab. | mpakr.
3aH. 3aH.

Jlek.

CamocTosTenpHast
pabota cryaeHTa

1. Paszgen 1. IlpousBoxacTBO
YyryHa B JOMEHHBIX I1€4ax

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPaBOYHOM

1.1 CripbeBbie MaTepHAIbI JIUTEpaTyphl 1O .

P P paTyp [MpoMexyTo4HBIiH OIlK-6.1,
JOMEHHOHM IIJIaBKU M HUX 6 8/3,61 12 TeMe

3a4eT OIIK-6.2
MOIrOTOBKA JUCIMILINHBL.
Pa6ora ¢

3JIEKTPOHHBIMH
OMOIMOTEKAMH.

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOM

JIUTEPATYPHI 110 3amura
12 . Koncrpyxma 2 4 421 8 TEME nabopaTopHOH OIIK-6.1,
JIOMEHHOM ITeYH OIIK-6.2
JIUCLIUIUTHHEL. paboter Ne 1.1
Pabora ¢
3IEKTPOHHBIMH
OHOIHOTEKAMHU.

Mzy4yenne
yueOHOI, Hay4dHOMH
Y CIIPAaBOYHOKN
JUTEPATypPHI MO OTIK-6.1,

1.3 lomeHHBIH mIpoliece 8 6/21 16 TeMe VYcTHbII orpoc OITK-6.2
JIMCUUTUTHAHBL.

Pa6ora ¢
DIIEKTPOHHBIMU
OMOJIMOTEKAMH.

Uroro no pazneny 18 | 18/7,6U 36

2. Pazmen 2. IlpomsBoncTBo
CTaJIA U [IBETHBIX METAJUIOB




2.1 OO6mue OCHOBBI
CTaJeIIaBUILHOTO
MIPOU3BOJICTBA.

2/21

Wzyuenne
y4eOHOH, HayIHOH
U CIIPABOYHOU
JINTEPATYPBI 110
TeMe
JMCUHTITHHBL.
PaGora ¢
3IIEKTPOHHBIMHA
OnbnMMoTeKaMu.

3amura
71a00paTOpHOH
paboter Ne 1.2

OIIK-6.1,
OIIK-6.2

2.2 Kongseprepnoe
MIPOU3BOJICTBO CTAJIH

6/21

Nzyuenue
y4eOHOH, HayIHOH
U CIIPAaBOYHOU
JIUTEPATYpBI MO
TeMe
JIVICIIUTITMHEL.
Pabora ¢
3JIEKTPOHHBIMHU
6ubnuorexamu.

YceTHBIH onpoc

OIIK-6.1,
OIIK-6.2

2.3 MapreHoBckoe
MPOU3BOJICTBO CTAJIH

Nzyuenue
yueOHOI, Hay4HOM
U CIIPaBOYHOU
JIUTEPaTyphI MO
TeMe
JIMCLIUTLTNHEL.
Pabora ¢
3NEeKTPOHHBIMU
6ubnuorexkamu.

3amura
nabopaTopHOit
pabotbr Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BplmiaBka cTaid B
INMEKTPUIECKUX TIeUax

Nzydenue
yueOHOI, Hay4YHOH
U CIIPaBOYHOM
JIUTEPaTyphl MO
TeMe
JCLMTUTAHEL.
Pa6ora ¢
3MEKTPOHHBIMU
O6ubnoTeKamu.

3ammra
n1abopaToOpHBIX
pabot Ne 2 1 Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KosuieBas o6paboTka
cranu

2211

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOM
JIUTEPATypPhI MO
TeMe
JCLATUTAHEL.
Pab6ora ¢
3NEKTPOHHBIMU
OubIIMoTEeKaAMH.

VYerHbli ompoc

OIIK-6.1,
OIIK-6.2

2.6 PasnuBka cramu

Mzydyenne
yueOHOM, HAy4dHOMH
Y CIIPAaBOYHOKN
JUTEPATypPHI MO
Teme
JCIATUTAHEIL.
Pabora ¢
JNEKTPOHHBIMU
OubIMOTEKaMHU.

3amura
nabopaTopHOM
paboter Ne 4

OIIK-6.1,
OIIK-6.2




Wzyuenne
y4eOHOH, HayIHOH

U CIIPABOYHOU

2.7 Meranyprus TTUTCPATYPHL IO KonTponbHas OIIK-6.1,
2 2 4,3 TeMe

LBETHBIX METAJLUIOB pabora OIIK-6.2

JMCUHTITHHBL.

Pa6ora ¢

3JIEKTPOHHBIMU

OnbnMMoTeKaMu.
HUroro no pazaeny 16 | 16/61 36,3
Hroro 3a cemectp 34 |34/13,6U 72,3 9K3aMeH
HWrtoro no aucuuinHe 34 34/;13‘6 72,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpi0 peayM3aliid KOMIIETEHTHOCTHOTO TOJXO0JAa, a Takke (OPMHUPOBAHUA U
pa3BUTH MPO(ECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEACTBa,
CrocoOBl M OPraHU3aIMOHHbBIE MEPOTIPUSITHS:

- W3Y4YE€HHUE TEOPETHUECKOIro MaTepuana AUCLUUILIMHBI Ha JIEKUUSAX C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOT A

- CaMOCTOSITEJIbHOE€ H3YYEHHE TEOPEeTHYECKOro Marepuaja JUCHUIUIMHBL €
HCII0JIb30BAHNEM METOAMUYECKUX Pa3pabOTOK, ClIELMaIbHON y4eOHOM U HaydHOH JIUTEpaTyphl;

- (¢dopMupoBaHHEe ¥ pPa3BUTHE TNPO(PECCHOHAIBPHBIX HABBIKOB OOYYaIONIUXCS Ha
1a00paTOPHBIX 3aHATHSX.

B u3noxeHun JnEKIMOHHOTO MaTepuajga M MpPH NPOBEACHUM OOydarolIUXcs Ha
71a00paTOPHBIX 3aHATHUAX MPEAINOaraeTcsl Nepexo] OT PenpoAyKTUBHBIX METOJ0B 00y4YeHUs K
YaCTUYHO-TIOMCKOBBIM M MCCJIEIOBATEIbCKUM  METOJaM, pa3BHBAIOIIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIIJIEHHE, YMEHUE apryMEHTHPOBaTh U OTCTAaUBaTh COOCTBEHHOE NOHUMAHUE
Bo-nipoca. C 3TOH 1eNbl0 BO3MOXHO HCIIOJIb30BAHWE METOJIOB AIBPUCTUYECKUX BOIPOCOB MU
OpaitHCTOpMUHTra (MO3rOBOM aTaku).

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

CamocrosaTenbHass paboTa CTYAEHTOB JOJDKHA OBITh HalpaBlieHa Ha 3aKperyieHHe
TEOPETUYECKOT0 MaTepuasa, U3JI0KEHHOro MpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEAEHHBIX
Ha CaMOCTOSITEIbHOE€ W3ydeHHUE, Ha TOJATOTOBKY K JaOOpaTOpHBIM 3aHSATHUSM, MOATOTOBKY K
UTOTOBOM aTTECTAIIVH.

B xone 3aHsATHI NpeanOoIaraeTcs UCIOJIb30BAHNE KOMIIJIEKCA MHHOBALIMOHHBIX METOIOB
AKTUBHOTO OOYYEHUS CTYJEHTOB, BKIIOUYAIOIIETO B CEOS:

- CO3/laHHe TNPOOJEMHBIX CHUTyallMii C IIOKa3aTeIbHBIM pEIIEHUEM MPOOIEMBI
IIPETIOIaBaTENIEM;

- CaMOCTOSITEJIbHYIO TIOUCKOBYIO JEATEIbHOCTh B pPEIIEHUH Y4EOHBIX HpoOieM,
HaIPABJIIEMYIO IIPETIO1aBaTENEM;

- CAMOCTOSTEJIHOE pellieHue Ipo0eM CTyIeHTaMU 1104 KOHTPOJIEM IIPETOaBaTells.

Peanu3anus WHHOBAallMOHHBIX METOJOB OOY4E€HHs BO3MOXKHA C HCIHOJIb30BaHUEM
CJIELYIOIINX IPUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJICHHIO TaOJUI], CXEM, I'paKOB C IPOBEAECHUEM
MIOCJIEYIOLIETO UX aHAJIN3A;

- TPUMEHEHUE PEKOMEHJALMi 10 COCTaBICHUI0 TE3UCOB M KOHCIIEKTOB IIO
IIPOYUTAH-HOMY MaTepHay;

- PpacKpbITHE IIpenojaBaTesieM MPUYMH U XapakTepa HeyAad, BCTPEYAIOLUXCs IIPU
peleHny npooieM;

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

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

- MCTI0JIb30BaHME 33JaHUH JJIs1 CAMOCTOSTEIbHOM PabOoThl C U30BITOYHBIMH JAHHBIMU.

6 YueOHO-MeTOAHYeCKOe 00ecriedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroIIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA IS IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTITHHBI (MOTYJIs1)
a) OcHoBHasi TUTEpaTYypa:
1. OCHOBBI METAJLTypPrU4eCKOTO MPOn3BoicTBa : yueOHuk / B.A. burees, K.H.



Bno-Bun, B.M. Konokonsiie, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 ¢c. —
ISBN 978-5-8114-2486-3. — TekcT : 2mekTpoHHbIH // DIeKTpOHHO-OMOIMOTEUHAs CHCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/90165 (nata obparienus: 19.11.2019). —
Pexxum noctymna: s aBTOpH3. MOJIb30BATEICH.

0) JlonoiHUTeIbHAS JIUTEPATYpa:

0) JlonmonHuTebHAS TUTEPATYpA:

1. Usne, C.A. Meramiypruueckue TEXHOJOTMU. MeTainyprust 4YEpHbIX METAJJIOB :
yuebnoe nocooue / C.A. Usnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 3neKTpOHHbIH // DNeKTpOHHO-O0MOIMOTeYHas: cucteMa «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. be3oopoos, 10. H. MapkupoBka craneii u criiaBoB: Y4ueOHoe nmocodue / be36o-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. CnenuanbHble CTAJIM U CIuiaBbl: Y4eOHoe nocooue / Kosanesa A.A., Jlonatuna E.C.,
Anuknna B.UM. - Kpacuosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anextpounsiid. - URL: https://new.znanium.com/catalog/product/967770

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

[lepuoauueckas medats (KypHabl):

1. Hay4Ho-TeXHHMYECKMH U MPOU3BOJCTBEHHBIH KypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

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

3. Hayunsrii KypHa «Yépnnlie METaJLTbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHan XuMu4eckoii TEXHOJIOTHH U
metamutyprun). — URL: https://dl.uctm.edu/journal/web/home

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

6. Cnenuann3upoBaHHBIN HAyYHO-TEXHMYECKHH KypHan «JIuTeliHoe mpou3BOACTBO. —
URL: http://www.foundrymag.ru/

7. Hay4no-TexHu4eckuit KypHaI «JIutermumx Poccuny. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToguyeckne yKasaHus:

1. Konecnukos }0.A., bynanos b.A., Cronsapos A.M. Metaiutyprudyeckue TEXHOJIOTUH B
BBICOKOIIPOU3BOIUTEIEHOM KOHBEPTEPHOM Liexe: - MarnuTtoropek: M3a-so MarnuTtoropcek. roc.
TexH. yH-Ta uM. [.1. HocoBa

r) IIporpammuoe o6ecnieuenne u UHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne norosopa CpoK JeiCTBYS TUIEH3UH
MS Office 2007y 135 o1 17.09.2007 BecCpOTHO
Professional



https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
:%20https:/new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://www.nait.ru/journals/index.php?p_journal_id=7%20
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/

7Zip cBOOOTHO 0eccpoydHO
FAR CBOOOJTHO 0eCCPOUHO
Bpaysep cBOOOTHO 0eccpoyHO

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

Hassanue xypca

CchUIka

DNEeKTPOHHBIE PECypChl  OHOTMOTEKU
MI'TVY um. I'."1. HocoBa

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

Poccniickas l'ocynapcrBennas
oubimoTteka. Karanoru

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

Nudopmanmonnas cucrema - EmuHoe
OKHO JIOCTYNa K HMH(MOPMAIMOHHBIM

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

ITouckoBas cucrtema Axagemusi Google
(Google Scholar)

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

Hammonanouasa
MH(POPMAITMOHHO-aHATUTUYECKAsT
cucteMa —  Poccuiickuii  MHJIEKC

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

OnexTpoHHas 0a3a  NEPUOIUUECKUX
m3mannid  East  View  Information

https://dlib.eastview.com/

9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCHUILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCHHUITIINHBI BKIIFOYACT:



https://magtu.informsystema.ru/Marc.html?locale=ru%20%20%20
https://www.rsl.ru/ru/4readers/catalogues/
:%20http:/window.edu.ru/
https://scholar.google.ru/
:%20https:/elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YuebHnas aynuTopus 115 IPOBEACHUS 3aHITHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHHYECKHMHU CpPEJICTBAMHU OOYUEHHs, CIY)KAaIlUMHU s HpeACTaBICHUS y4eOHOI
uHbopManuy OONBIIONW AyAUTOPUU: MYIBTUMEIUNWHBIMU CpEACTBA XPaHEHUS, IMepenadd M
npeacTaBiIeHus yaeOHOU nH(OpMAIH;

- CTIEUAIM3UPOBAHHON MEOEIBIO.

2. VYueOHas ayauTopus s TpOBeneHHs JabOpaTOpPHBIX 3aHATHH OCHAaIeHa
na0opaTOpPHBIM 000PYIOBAHUEM:

- YCTAaHOBKH 110 MOJICTIMPOBAHUIO CTAJICTUIABUIIBHBIX MTPOIECCOB;

-MOACIN JIsI H3YYCHUS OITHMAJIBHOTO PCeXKHUMa 3arpy3km MartepuajioB B II€Yb U
ONTUMAJIBHOTO PACTIPCACIICHUEM CJIO IIUXTOBBIX MAaTCPUAJIOB HA KOJIOIITHHUKE,

- MOJIEJTb [T U3y9eHUs (PU3MYECKOTO COCTOSHUS 30HBI TOPCHHUS;

- MOJCIN IJII MU3YUYCHHA YCHOBI/Iﬁ HCIIPECPBIBHOTO JABUKCHHUSA MAaTCpHUaAJIOB B HOMCHHOﬁ
€YU U OTIPEJIETISIONICH POJTU CHIIOBOTO B3aMMO/ICHCTBHS IOTOKOB IIUXTHI M Ta33;

- YCTAHOBKH JIJIsl U3Y4E€HUsI PU3UUECKUX CBOMCTB MaTEpHUaJIOB;

- MOJIEJTH 10 U3yYEHUIO POBHOCTH CX0/1a IIMXTHI;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YueOHast ayquTopus ISl TPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTallny OCHAIICHA!

- KOMITbIOTepHO# TexHuKo# ¢ maketomM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENBHYIO CPEY YHUBEPCHTETA,

- CHeIMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue yIst CAaMOCTOSITEILHOM PaOOTHI OCHAIIICHO:

- KOMITBIOTepHO# TexHuKo# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

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

- CIICIIUATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs yaeOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMH JJII pEMOHTA y4eOHOTO 000py/I0BaHHS;

- mkadamu i XpaHeHHs y4eOHO-METOIMYECKOM IOKYyMEHTAIIUN U MaTEPUAIIOB.



6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4aroIuXxcst

AynuTopHas camMOCTOsITeNIbHasE paboTa 00YJarOIIUXCsl OCYIIECTBIIICTCS Ha 1a00paTOPHBIX
3aHATUAX B BUJC BBITIOJTHCHUA Ha60paTOpHLIX pa60T " pCIICHHUA 3a/]a4, B KOTOPBIX COUYCTAIOTCA
AJIEMEHTBI TCOPUH U MPAKTHKH CTAJICIUIABUIIBHBIX MPOIECCOB, MO 3aJaHUI0 U T0J] KOHTPOJEM
IPeroaBaTelis.

BHueaynuTtopHass caMmocrosTelbHas paboTa OOydYaroIIUXCS OCYHICCTBIISICTCS B BHIC
M3y4YeHUsl yueOHOU JTMTEPATyphl IO pa3aesiaM AUCHUTLIAHEI.

Bormpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U MPOBEACHUS CaMOCTOSATENbHON pabOThI
1o JuciuIuiiHe «OCHOBBI MeTALIYPru4ecKoro Nponu3BoACTBa» OMYOJIMKOBAHbI B CIIEIYIOLIEM
y4eOHO-METOMYECKOM O0ECTICYCHUH:

1. CenuBanoB B.H., CtonspoB A.M., Macansckuit C.C. MogenupoBanue oOpa3zoBaHus
yCaJloYHOM PaKOBUHBI B CTalbHBIX CIUTKaX / Meroanyeckue yka3aHUS IO BBIIIOJIHEHUIO
nabopaTtopHoi paboThl Mo aucHUIUIHHE “OCHOBBI METALTYPrHYE€CKOTO MPOM3BOACTBA” IS
cryaeHtoB Hampasienus 22.03.02. — Maruautoropck: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CronsspoB A.M. ®usnueckoe MoJenMpoBaHUE KpHUCTAIU3ALNN
CTAJILHOTO ciIUTKa / MeToaudeckue yKa3aHUsS Ui BBIIOJHEHHS J1aOopaTopHON paboOThl IO
mucuuinHe “OCHOBBI METAJUTYPrUYeCKOrO IPOM3BOJACTBA” JUIsl  CTYACHTOB  HaIlpaBJICHUS
22.03.02. — Marnuroropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CromsipoB A.M. CtpoeHue CTanbHBIX CIUTKOB / MeTomudeckue
yKa3aHusg K  Ja0OpaTOPHBIM 3aHATUSAM MO JUCHUIUIMHE “OCHOBBI METaJUTyprH4ecKOro
MPOU3BOACTBA” Il CTyIeHTOB HampasieHusa 22.03.02. — Marnutoropck: MI'TY, 2014. —
8c.

IlepedyeHnnb J1a00PATOPHBIX PA0OT MO AU CIHHUILIMHE:

N3ydenue kouiekuuu 06pa3lioB ChIPHIX MATEPHAIOB U MPOJTYKTOB TOMEHHOM IUIaBKH.
N3ydeHne 0CHOBHBIX 3aKOHOMEPHOCTEH mpoliecca araioMeparim.

N3ydenue quHaMuKU 0Opa30BaHUsI ChIPHIX OKATHIIICH B TapebyaTOM OKOMKOBATEJIE.
Omnpenenenre BEPTUKAIBLHOTO JAaBJICHUS CBHIIYYUX MATEpUAJIOB B MPUCYTCTBUM T'a30BOTO
notoka. M3ydenue ycnoBuil HOJBUCAHUS IIMXTHI B JOMEHHBIX Meyax.

MonenupoBanue 00pa30BaHUs ycaJ04YHON paKOBUHBI B CTAJIbHBIX CIUTKAX

N3ydeHne KpUCTAIIIMYECKOT'O CTPOCHUSI M1 MAKPOCTPYKTYPBI CTaIbHBIX CITUTKOB

N3ydeHne KpuCTAIIIMYECKOT0 CTPOSHUSI M1 MAKPOCTPYKTYPhI HEMTPEPHIBHOIUTHIX 3aTOTOBOK
N3ydeHnne Ha MOJIeNH KPUCTAIIM3AIUN CIIUTKA

el N =

©No O

OueHoYHBIE CPEICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH, IIPOMeKYTOUHOI
aTTecTallM 10 UTOraM OCBOCHHS TUCIUILINHBI:

CprKTypa MNpoOU3BOJACTBA UYCPHLIX MCTAJJIOB U 3aJa41  MCTAJUIYPTHYCCKOI'O
IIpOU3BOJACTBA. HpI/IMeHeHI/IC J)Kejge3a M ero  CiiaBoB.  PasBurue MeTaHHprquCKOﬁ
MMPOMBIIIJIICHHOCTH. Pons MeTamioB B COBpPCMCHHOM IIPOMBIIIJICHHOM IMPOU3BOACTBE. CBIpBeBBIe
MaTepuaibl JIOMEHHOH IIJIaBKH U UX IIOATOTOBKA.

Ycerubii onpoc. JloMeHHbI nipouece.  [Iponeccel B ropHEe JOMEHHOM MEYH.
Pacnipenenenne matepuaioB Ha KOJIOIIHUKE JOMEHHOM I1e4u 1pH 3arpyske. IloBenenue
MIPUMECHBIX JIEMEHTOB Uyr'yHa: BOCCTAaHOBJICHHE Mapranua, kpeMuus, ¢pochopa, BaHaaus u
tuTaHa. UyryH u ero kadectBo. O6pa3oBaHue yyryHa. Bujibl 4yryHOB, BHIIIJIABIISIEMBIX B
noMeHHbIX neuax. [loBeneHne cepsl B joMeHHOM 1aBke. OCHOBHAs peakuus Aecyabpypauuu B
TOpHE NeYr ¥ BHEJOMEHHAA Jecyabpyparus.



Yerublii — onpoc.  KHUCIIOpOJAHO-KOHBEPTEPHBIA IMPOLECC C BEPXHEH MPOTYBKOM.
YerpolcTBO  KHUCIIOpPOAHOro KoHBepTepa. I[lluxToBble Marepuayibl. TeXHONOrHs IUIABKH.
TennoBoil pexum. BoimutaBka nerupoBaHHbIX cTasieid. OTBOJ U OYMCTKA KOHBEPTEPHBIX
ra3oB, ’KoJIOrus npouecca. KoHTposb 1 aBTOMaTu3anus KUclIopoaHO-KOHBEPTEPHOTO IIpolLecca.
TexHuko->KOHOMHUYECKHE TIOKazarenu rmporecca. Ilepenen ¢ochopucTeix YYyT'YHOB B
KOHBEPTEpax C BEpXHEW mpoayBKoW. KoHBepTepHbIE mpoLECcCHl €  JOHHOW IIPOIYyBKOM
kucinoponoM. KoHBepTepHble mpolecchl ¢ KOMOMHHUPOBaHHOHM mpoayBkoil. ITmaBka cramm c
YBEJIMUEHHBIM PacXoJoM JIoMa. DHepro3arpaTsl U cOepeKeHHEe MaTepUaIOB MPU MPOU3BOJICTBE
CTaJli B KMCIIOPOIHO-KOHBEPTEPHOM Mpoiiecce. KauecTBo cTanu u ceprudukanus npoayKLuuu.

Ycrabiii onpoc. KoBmeBast o6padoTka ctanm TexHOJIOTHYECKUE BapHAHTHI Mepeiena 1mo
Croco0y BHENEYHON 0OpaOOTKH: BHJIBI KOBIIEBOW 00paOOTKM W HX CymHOCTh. OOpaboTka
MeTaljla  JKMJIKMM CHHTeTHYecKuM mnutakoM. OOpaboTka  MeTaija HMHEPTHBIM — Ta30M.
BakyymupoBanue >xunkoit cranu. Begenue B )XKUIKANA METAILIT MMOPOITKOOOPA3HBIX MaTEPHAJIOB.
KoMOuHupoBaHHbIe METOBI KOBIIEBOKH 00pabOTKM MeTajla ¢ €ro HarpeBoM. ABTOMAaTH3alMs
MIPOLIECCOB KOBIIEBOW 00pabOTKM cTanu. DHeprosarparbl M cOepekeHue MaTepuajoB IMpU
KOBIIIEBOI 00pabOTKe CTaIM pa3IMuHbIMH CIIOCOOAMH.

Kontponbnas padoTa. Knaccudukamms cranei.




7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'[pOMe)KyTO'lHOﬁ arreCcTanmmu

IMPUJIO)KEHUE 2

a) MaaHupyemsbie pe3ynbmameol 06yvYeHUa U oyeHo4YHble cpedcmea 0418 nposedeHus NPoMeXymo4yHoli ammecmayuu:

CTPYKTYpPHbIN
aNeMeHT
KoMneTeHummn

MnaHupyemble pe3ynbTaTbl 06y4YeHUs

OueHouHble cpeacTsa

OMK-6 - CnocobeH NpuHMMaTb 060CHOBaHHbIE TEXHUYECKUE PELLEHMA B NPOPECCMOHANBHOMN AeATENbHOCTH, BbiIbUpaTb 3G PEKTUBHbBIE U

H6e3onacHble TexHU4YecKme cpencrtea U TeXHONOTMKU

OlnK-6.1

Omnpenensier nepedeHb 000pyIOBaHUS HA
MIPOM3BO/ICTBE U B JJabOpaTopru, 00ecreuynBaroIiee
0e30MacHOe MOyYCHHE U MCCIICIOBAHNE
MaTepHUAIIOB M U3ICITUI U3 HUX

[lepeueHb TEOPETHUECKUX BOIIPOCOB K IK3aAMEHY:

Pob yepHbIX MeTaI0B B cepe 4eToBeUeCKON AeATeIbHOCTH
UYto Takoe uyryH?

OO61mas cxeMa MpOU3BOJICTBA YEPHBIX METAJLIOB.

OCHOBHOE pa3iuyuue YyryHa u CTajin?

UYTto Takoe crayib?

Kakue cranennaBuibHble arperatbl MOI'YT HCIIOJIb30BaThCS

JJIA BBIITIJIABKH cranu?

HazoBuTe mmxToBEIE MaTCpurajibl, KOTOPbLIC HCIIOJIb3YIOTCA

ITIPpH BBIIJIABKC CTAJIM B KUCJIOPOJHOM KOHBCPTEPC.

HazoBuTe NIUXTOBEIC MaTepuajbl, KOTOPBIC HUCIIOJIB3YHOTCA

IIpH IMPOU3BOACTBC AJIFOMUHHA, MCOW, HUKCIIA.

Kakne arperartbl UCHOJIB3YIOT IIPU MPONU3BOACTBE IBETHBIX

METaJLIOB?

B yem oCHOBHBIE OTIIMYHS MCTAJLUTYPTUH YCPHBIX U IIBETHBIX

METAJLIIOB?

CnocoObl IMOATOTOBKH Py K JoMeHHOM maBke. HazHadyenue

U XapaKTCpUCTUKA CIIoco0oB OKYCKOBAHUA KECJIC30PYAHBIX
MaTCpraJIOB.




CTPYKTYpPHbIN
aNemeHT
KoMneTeHummn

MnaHupyemble pe3ynbTaTbl 06y4YeHUs

OueHouHble cpeacTBa

- CyliHOCTh arjioMepaoHHOro MpoIiiecca.

- OOGopynoBaHue AJis MPOU3BOJICTBA OKYCKOBAHHOTO CHIPhS

- OOGopynoBaHue JJis MPOU3BOJICTBA YYT'yHA.

- OOGopynoBaHue JJis MPOU3BOJICTBA CTAJIH.

- OOGopynoBaHue JJi pa3IMBKU YyTr'yHa

- OO0miee yCTpOMCTBO M COCTAaB KOMILJIEKCA IOMEHHOM TEUH.

- Hapucyiite cxemy npoduist KUCIOpOIHOTO KOHBEpTEpa

- Ilepeuncinre ocHOBHBIE pasHOBHAHOCTH MHII3.
Ilpakmuueckue 3a0anusn:

— ONpelenuTh OKHUCIUTEIbHYIO CIIOCOOHOCTh  arjiomepara,
coaepxariero 60 % Feobmnr u 15 % FeO.

— ONpeleNnuTh  OKUCIUTEIbHYIO  CIIOCOOHOCTh  OKaJHHBI,
coaepxarieit 70 % Feobm u 73 % FeO.

— CKOJIbKO u3BecTH, cojaepxkamnieid 85 % CaO, motpedyercs s
onutakoBanus 0,7 % Si B 300 T »XuMOKOTO METaia, €CId
OCHOBHOCTH IITaka-3,5 ?

— HAa CKOJIbKO MIOBBICUTCSI OCHOBHOCTb IIIJIAKa, €CJIU K 35 T 111aKa,
coaepxariero 43 % CaO u 13 % SiO2 106aBuThH 7 T U3BECTH,
coaepxarnieit 87 % CaO u 2 % Si02 ?

OnNK-6.2

OneHuBaeT Mo KpUTEPHsIM TEXHOJIOTUYECKH mpoliecc
B TNPO(ECCHOHANBHON O00JIACTH C TOYKH 3pCHUs
0e301acHOCTH ¥ 3PPEKTUBHOCTH

I'Iepequb meopemu4yecKux 80ripocoe K 3K3amMeHYy:

— TpeboBanus K MpodhecCHOHATBHON AEATEIBHOCTH PaOOTHUKOB
YepPHOU METaTypruu

1. OxapakTepu30BaTh XUMHUYECKUN COCTAB YKEJIE3HBIX PY/I.

2. O06o3HaYWTh TpeOOBaHMS K KAueCTBY IKEIE3HBIX pyld U
HEO0XOIMMOCTh TIOATOTOBKU MX K JIOMCHHOM TUTaBKE;

— Kiaccudunupoars THITBI KEIE3HBIX pya o
pya000pa3yrolieMy MUHepany




CTPYKTYpPHbIN
aNemeHT
KoMneTeHummn

MnaHupyemble pe3ynbTaTbl 06y4YeHUs

OueHouHble cpeacTBa

— OcHoBHBIE TpeOOBaHUS OE30MACHOCTH TPH MPOU3BOJCTBE]
YyryHa.

— OcHoBHble TpeOOBaHUS 6€30MaCHOCTH IPU MPOU3BOACTBE CTAIU

— OcHoBHble TpeOoBaHUS 0€30MaCHOCTU TMPH IPOU3BOJICTBE
arjiomepara

— Kakne npeumymecTBa MMeeT HENPEpbIBHAS pPa3lIMBKa CTaU
nepes1 pa3iInBKON B U3JI0KHULIBI?

— CpaBHUTH TEXHUKO-DKOHOMHUYECKHE TIOKa3aTelid  paboThI
nomeHHbIX Tiedeit Ne§ (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HOe
YCTPOHCTBO)

— Onucarb TEXHOJIOTMYECKUH MPOIECC MPOU3BOJACTBA YYr'yHa,
yKa3zaTth KpuTepuu 3PHEeKTUBHOCTH

— Omnucarb TEXHOJOTHYECKUH TMPOIECC MNPOM3BOJICTBA CTAJIH,
yKa3zaTh KpuTepuu 3PHEeKTUBHOCTH

— Onucarp TEXHOJIOTHUECKUN poliecc MIPOU3BO/ICTBA
arjiomepara, yKkazatb Kputepuu 3¢ (HeKTUBHOCTH

Ilpakmuueckue 3a0anusn:

— Onpenenutb  OKUCIUTENIBHYIO  CIIOCOOHOCTH — OKAJIUHBI,
coaepxarieit 70 % Feoomr u 73 % FeO.

— Ckonbko usBectH, conepsxkanieit 85 % CaO, notpedyercs st
onutakoBanus 0,7 % Si B 300 T »kuMAKOT0 METaIa, €CIIM OCHOBHOCTD
nuiaka-3,5?

— Ha ckonpko MOBBICUTCSI OCHOBHOCTD IITaKa, €CIU K 35 T IIIJ1aKa,
conepsxkaiiero 43 % CaO u 13 % SiO2 noGaBuTh 7 T U3BECTH,
conepxaieit 87 % CaO u 2 % Si02?




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

HpOMe)KYTO‘-IHaﬂ arrecranuusa 1o JUCHUIIIIMHC «OCHOBBEI MCTAJLTYPTUYCCKOI'0 IMPOU3BACTBA»
BKJIFOUAET TEOPETHUECKUE BOTIPOCHI, TIO3BOJISIONIUE OIIEHUTh YPOBEHb YCBOCHUS 00yUJaIONTUMUCS
3HaHUH, W TPAKTUYECKHE 3a/JaHUsl, BBIBISIIOIIME CTETEHb C(HOPMHUPOBAHHOCTH yMEHHH W
BIIQJICHUH, TPOBOJIUTCS B (POpME IK3aMEHa.

Ilokazarenu u KPUTCPUH OLICHUBAHUA DK3aMCHaA:

— Ha OLEHKY «OTIH4YHO» (5 0aymioB) — oOyuarouuiics AEMOHCTPUPYET BBICOKUN YPOBEHb
cOpMUPOBAHHOCTH KOMIIETEHINI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIyOOKOoe 3HaHHE
y4eOHOTo Marepuana, CBOOOJHO BBIMOJHSET INPAKTUYECKHE 3aJaHHsA, CBOOOJHO OMEpHpYeT
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSX IMOBBIIICHHON CJIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — 0oOyJaroniuiics JEMOHCTPUPYET CpPEIHHN YPOBEHBb
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁI OCHOBHBIC 3HaHUWsA, YMCHHUA OCBOCHBI, HO OOITYCKAIOTCHA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TP aHATUTUYCCKUX OMNCpaluiax, IIEPECHOCE
3HaHWH U yMEHHUI Ha HOBbIC, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OIICHKY «yJIOBJIETBOPHUTEIBHOY (3 Oamra) — 00yJaronuics IeMOHCTPUPYET MMOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJIbHBIX MEPOMPUATHI TOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTBHBIX 3HAHWH, YMECHHW, HABBIKOB, OOYyJarOITUIiCS
WCTIBITHIBACT 3HAYHUTENBHBIC 3aTPyIHCHUS TPU OTNICPUPOBAHMM 3HAHUSMHU W YMEHUSMHU TPH HX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiia) — 00ydaroluiics: 1eMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUUecKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIEC OIIMOKHU, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HCYIOBJICTBOPUTCIIBHO» (1 68.J'IJ'I) — 06yqa}01u1/11710;1 HC MOXKCT IIOKa3aTb 3HAHUA
Ha YPOBHC BOCIPOU3IBCACHHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HEC MOXKCT IIOKa3aThb
HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3aJa4.
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