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PaGouas mnporpamma cocraiesa Ha ockose ®I'OC BO - 6Gakanaspuar no
HanmpapjieHHio noaroroBku 22.03.02 Merannyprus (npukaz MuuoOpuaykn Poccun ot
02.06.2020 r. Ne 702)

PaGouas nporpamMa paccMoTpeHa u 0s106peHa Ha meagmu Kadeapsl Merannypruu

M XHMHYECKHX TEXHOJIOIHii
09.01.2024, nporokon Ne 4 % {
3aB. kadenpoit A.C. XapuyeHko

Pabouyasn nporpamma onobpeHa mMetoanyeckon KOMHCCHel UMMuM
20.02.2024 r. npotokon Ne 4 e -
Mpeacenateiis = _&C. Casuros

Coraacosano:

3as. kadenpoii Texnonornii 0dpaboTku MaTepHaIoB
: _ A.b. Moanep

Paboyvas nporpamma cocrapneHa: ﬁ/ »
accuctenT kadeapsl MuXT, (/7 W.B. Pemerosa

PeniensenT: /
nouent Kadeaps: JITTUM, kana. TexH. Hayk / /s 0/’ M.I". [loTanos




JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTaTypriui U XUMUYECKIX TEXHOJIOTHid

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. Yapqemco

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XAMUYISCKUX TEXHOJIOTHiA

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

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu kKadeapbl MeTamurypruu 1 XuMHUYeCKHX TEXHOJIOT UM

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0penHa i peanm3armu B 2028 - 2029
y4eOHOM rojy Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKHX TEXHOJIOTUM

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




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 MTPOM3BOJICTBA YEPHBIX U IIBETHHIX METAJUIOB.

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

Jucuumiuaa OCHOBBI METAJITyprU4eCcKOro MPOU3BOJICTBA BXOAUT B 0053aTENbHYIO 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:

Teopust 06pabOTKM METANIOB 1aBJIeHHEM (d4acThb1)

[IpoekTHas nessTeTbHOCTh

3 Komnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate oOcBOEHMsS JUCHMIUIMHBL (MOIynsl) «OCHOBBI METaJUTyprHU€CKOTO
IIPOU3BO/ICTBA» 00y4YaOLINIiCs 10JIKEH 001a1aTh CIeTyIOIUMHI KOMIETEHIMSMU:

Ko nanukaTtopa NHaukaTtop JOCTHKEHUS KOMIIETCHITUN

OIIK-6 CrocobGeH mpuHMMaTh OOOCHOBAHHBIC TEXHHUYECKHE pelIeHUs B MPOdeCcCHOHATHHOU
JIEITEALHOCTH, BEIOMPATh 3 (PEKTUBHEIC U 0€30MMacCHbIC TEXHUUECKHE CPEACTBA M TEXHOJIOTHU

OIIK-6.1 Onpenenser nepevyeHb 000pyAOBaHUS HA TIPOU3BOJCTBE M B JTAOOPATOPHH,
obecrnieunBaroniee 0€30MacHOe MOJIY4YeHHUE U UCCIE0BAHUE MaTEepPHANIOB U
W3JEINI U3 HUX

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




4. CTpyKTypa, 00b€éM H coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 4 3a4eTHhIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paboTa — 72 akaJ. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHeayIuTOpHas — 4 aKkaJi. 4acoB;

— camocTosTenbHas padbora — 36,3 akaJl. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

Paznen/ Tema
JIACLUTUTIHBI

Cemectp

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

71a0.
3aH.

Jlek.
3aH.

HPaKT.

CamocTosTenpHast

pabota cryaeHTa

Bun
CaMOCTOSITEIILHOMN
paboThI

dopma TeKyILEro
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLluU

Kon
KOMIICTCHIIUHA

1. Pazgen 1.
4yryHa B JOMEHHBIX MeYax

IIpousBoncTeo

1.1 CeipbeBbie MaTepuabl
JIOMEHHOM TIIJIaBKU U HUX
MOArOTOBKA

Nzydenue
yueOHOI, Hay4HOU
U CIIPaBOYHOM
JIUTEPaTyphl MO
TeMe AUCLUIUTHHBL
Pabora ¢
3MEKTPOHHBIMU
OubIMoTeKamMu.

[IpomexyTouHbIi
3ayer

OIIK-6.1,
OIIK-6.2

1.2 Koncrpyxkius
JIOMEHHOM 1euu

Mzydenue
yueOHOI, Hay4YHOH
Y CIPAaBOYHOM
JUTEPATypPHI MO
TeMe AUCIUIUTHHBL
Pabora ¢
3NEKTPOHHBIMU
OubIIMoTEKaAMH.

3amura
nabopaTopHOM
paboter Ne 1.1

OIIK-6.1,
OIIK-6.2

1.3 lomeHHBIH mIpoliece

Mzydyenne
yueOHOM, Hay4YHOMH
Y CIIPAaBOYHOKN
JIUTEPATypHI MO
TeMe AUCIUTUTHHBL
Pabora ¢
9EKTPOHHBIMU
OubIMOTEKaMHU.

VYerHbli onpoc

OIIK-6.1,
OIIK-6.2

Hroro no pazpeny

18 18

12

CTaJIl ¥ IBCTHBIX MCTAJIJIOB

2. Pasgen 2. TIlIpomsBomcto




2.1 OO6mue OCHOBBI
CTaJeIIaBUILHOTO
MIPOU3BOJICTBA.

Hzyuenne
y4eOHOH, HayIHOH
U CIIPABOYHOU
JINTEPATYPBI 110
TeMe AUCLUIUINHBIL.
PaGora ¢
3IIEKTPOHHBIMHA
OnbNMMoTeKaMu.

3amura
71a00paTOpHOH
paboter Ne 1.2

OIIK-6.1,
OIIK-6.2

2.2 Kongseprepnoe
MIPOU3BOJICTBO CTAJIH

Nzyuenue
yueOHOIl, Hay4HOM
U CIIPAaBOYHOU
JIUTEPATYpBI MO
TeMe AUCLUIUIUHBL
Pabora ¢
3JIEKTPOHHBIMU
6ubnrorexamu.

YceTHBIH orpoc

OIIK-6.1,
OIIK-6.2

2.3 MapreHoBckoe
MPOU3BOJICTBO CTAJIH

Nzyuenue
yueOHOM, HayqHOH
U CIIPAaBOYHOU
JIUTEPaTyphI MO
TeMe AUCIUIUIHHBL
Pabora ¢
INEKTPOHHBIMH
6ubnuorexkamu.

3amura
nabopaTopHOit
pabotbr Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BrlaBka CTaad B
JIEKTPUIECKUX TIeUax

Nzydenue
yueOHOM, HaAy4IHOU
Y CIPaBOYHOM
JIUTEPaTyphl MO
TeMe AUCIUIUTHHBL
Pabora ¢
3NEKTPOHHBIMU
O6ubnoTeKamu.

3ammra
11a060paTOPHBIX
pabot Ne 2 1 Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KosmieBas o0paboTka
cranu

Mzydenue
yueOHOI, Hay4dHOMH
Y CIIPAaBOYHOU
JUTEPATypPHI MO
TeMe AUCIUIUTHHBL
Pabora ¢
3NEKTPOHHBIMU
OubIMoTEeKaAMH.

VYerHbli onpoc

OIIK-6.1,
OIIK-6.2

2.6 PasnuBka cramu

Mzydyenne
yueOHOM, HAy4YHOMH
Y CIIPAaBOYHOKN
JUTEPATypPHI MO
TeMe AUCIUTUTHHBL
Pabora ¢
JEKTPOHHBIMU
OubIMOTEKaMHU.

3amura
nabopaTopHOM
paboter Ne 4

OIIK-6.1,
OIIK-6.2




Hzyuenne
y4eOHOH, HayIHOH

U CIIPABOYHOU

2.7 Metamtyprus IBETHBIX JIUTEPATYPBHI 110 KonTponbHas OIIK-6.1,
2 2 4,3
METaJI0B TeMe AUCLIUILIUHBL pabora OIIK-6.2
PaGora ¢

3IIEKTPOHHBIMHA

OnbNMMoTeKaMu.
Hroro 1o pasneny 16 16 24,3
HUroro 3a cemectp 34 34 36,3 9K3aMeH
Htoro mo muCHMILIHHE 34 34 36,3 9K3aMeH




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 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)KEHHOTo MpernojaBaTesieM, Ha MPopadoOTKy 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 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 IIOJIyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE I'PaHUL] 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 . — 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-O0nbOIMoTeYHas: cucteMa «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/108106 . — Pexum npoctyna: Ui aBTOPH3.
MI0JIb30BATEIEH.

2. be3zoopoos, 10. H. MapkupoBka craineii u cruiaBoB: YueOHoe nmocodue / be3dopoaon
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. CnenuaipHble CTaJIA 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 :
anextpouubii. - 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

[Tepunoanueckas nmeyats (KypHAaJIbI):

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

2. HaydHOo-TexHWYEeCKUH, NPOU3BOJACTBEHHBIH H Y4eOHO-METOIUYECCKUN KypHAI
«[TpousBoacteo 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 xuMu4YecKOii 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-Texauueckuit KypHaI «JIurenmumk 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
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

7Zip CBOOOJHO  PacIpOCTPaHIEMOE 0eccpoUyHO
FAR Manager |cBoOoaHO pacmpocTpaHsIeMoe 0ECCPOUHO
Bbpaysep Yandex|cBoOogHO — pacnpocTpaHseMoe 0ecCpoUHO

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

HasBanue kypca CchblIKa
OnexTpoHHble pecypebl onbanoreku MI'TY nm. https://dlib.eastview.com/
['.1. HocoBa
Pocemiickas  T'ocynapcrsennas  OuOMMOTEKA.| o) - hiyns:/jelibrary.ru/project_risc.asp
Karanoru
IMouckoBas cuctema Axagemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar)
HarmmonasHast WHGOpPMAITMOHHO-aHATTUTHYECKAS
cuctema — Poccuiickuii wuumexc mayunoro|https://www.rsl.ru/ru/4readers/catalogues/
nutupoBanus (PMHIL)

DnekTpoHHas 0a3a nmepuoAndecKux u3aanuii East
View Information Services, OO0 «MBUC»
9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

https://host.megaprolib.net/MP0109/Web

MaTepI/IaJ'IBHO-TeXHI/I‘-IeCKOG oOecrieueHue JUCHUINNIMHBI BKJIFOYACT:

1. YueOnas ayauropus AJisi IpOBEACHUS 3aHATU JEKIIMOHHOTO THIIAa OCHAILIEHA!

- TEXHUYECKHMHU CPEACTBAMU OOy4YEHUs, CIYKAIUMHU JUIsI TPEICTaBICHUS Y4eOHOU
nHpopmanuy OONBIION ayJUTOPUU: MYIbTUMEIUWHBIMU CpEICTBA XPAaHEHHUA, Mepelayd U
MpeACTaBICHUS YaeOHOM HHDOpPMAITUH;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

2. VYueOHas ayauTopus MJIs TPOBEICHUS JAOOpPATOPHBIX 3aHATHH OCHAICHA
J1a00paTOPHBIM 000PYAOBAHUEM

- YCTAaHOBKH 110 MOJICITMPOBAHUIO CTAJICTUIABMIIBHBIX MTPOIECCOB;

-MOJETH sl W3YYeHHs] ONTHMAIBHOTO pEeXHMMa 3arpy3Kd MaTepHalioB B TIeUb W
ONTUMAIILHOTO PACTIPE/ICIICHUEM CJIOS ITMXTOBBIX MaTEPUAJIOB HA KOJIOIIHUKE;

- MOJIEJTb JUTS M3y4YeHUs (PU3MUECKOTO COCTOSTHUS 30HBI TOPCHUS;

- MOJENH ISl U3YYEHHsI YCIOBUW HENPEPHIBHOTO JBM)KEHUS MATEpUAIIOB B JOMEHHOMN
MIEYU U ONIPEICIISIONICH PO CHIIOBOTO B3aMMOICHCTBHS IOTOKOB IUXTHI M Ta33;

- YCTAaHOBKH JUTSI U3y4CHHS (PU3UIECKUX CBOWCTB MAaTEPHAIIOB;

- MOJIEJTU 10 U3y4YECHUIO POBHOCTH CX0/1a IIIMXTHI;

- CIIEIUAIM3UPOBAHHON MEOECITBIO.

3. YueOHas ayquTopus Ui TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISl ¥ IPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTEpHO# TexHHKO# ¢ makeroM MS Office, ¢ moakmodeHuem k cetu «MHTEpHET»
Y C IOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCHUTETA,

- CIIEIUAIM3UPOBAHHON MEOECITBIO.

4. TTomerieHue 171 CAMOCTOSITETLHOM pabOThI OCHAIIEHO:

- KOMITBIOTEpHO# TexHHKO# ¢ makeroM MS Office, ¢ moakmodenrem k cetu «HTEpHET»
U C IOCTYIIOM B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPey YHUBEPCUTETA;

- CHeIMAM3UPOBAHHON MeOebIO.

5. lTlomemenue s XpaHeHUS U TPODYUIAKTUYECKOTO OOCTYKUBaHUS Y4eOHOTO
000pyIOBaHUs OCHAIICHO:

- CHIeIMAIM3UPOBAHHON MeOeTbI0: CTeIUTaKaMHy JJIsl XpaHEeHUs y4eOHOTO 000pyI0BaHUS;

-MHCTPYMEHTaMHU ISl pEMOHTa y4eOHOTO 000pyIOBaHUS;

- mkadamMu Ui XpaHeHHsI y4eOHO-METOIUYECKOM JOKYMEHTAIIMHA U MAaTEPUAJIOB.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web




MNPUJIOXKEHHUE 1
6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

AynutopHas caMocTosITeNIbHast paboTa 00y4aromuxcs OCyIIECTBISETCA Ha J1a00PaTOPHBIX
3aHSTHSX B BHJIC BBIITOJIHCHUS JIAOOPATOPHBIX Pa0OT M PEIICHHS 33]1a4, B KOTOPBIX COYETAIOTCS
AJIEMEHTHI TEOPHUH U MPAKTUKU CTAICIUIABUIIBHBIX MPOIIECCOB, MO 3aJaHUI0 U TOJ KOHTPOJIEM
MIpenoiaBaTes.

BueayauropHast camocrosiTenbHas padboTa 0O0ydaroIMXCsl OCYHIECTBIIAETCS B BHJE
M3y4YeHUsl yueOHOM JIUTEpaTyphl 1O pa3esiaM TUCIUTIIINHBL.

Bompocs! u 3ananus a1 1a00paTOpHBIX 3aHATUN U MPOBEACHUS CAMOCTOSITEILHONU pabOThI
o aucuumuinie «OCHOBBI METALTyPrHYECKOTO MPOU3BOJACTBA» OINMYOIMKOBAHBI B CIEIYIOLIEM
y4eOHO-METOMIECKOM O0ECTICYCHHH:

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

2. CenuBanoB B.H., CromsspoB A.M. ®usnueckoe MOJEIUPOBAHUE KPUCTAILIU3ALIH
CTaJILHOTO ciIuTKa / MeToaudeckue yKka3aHHUs Ui BBIINOJHEHHs J1aOopaTopHON paboOThl IO
mucuuiinHe “OCHOBBI METAJUTYPrUYeCKOrO IPOM3BOJACTBA” JUISl  CTYACHTOB  HalpaBJICHUS
22.03.02. — Marnuroropck: MI'TY», 2017. — 12c¢.

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

IlepedyeHnsb J1a00PATOPHBIX PA0OT MO AU CIUIIMHE:

I/IsyquI/Ie KOJIJICKIINH o6pa3u03 CBIPBIX MAaT€pHaIOB U IMTPOAYKTOB ,Z[OMGHHOﬁ IIJIaBKH.
I/IsyquI/Ie OCHOBHBIX 3aKOHOMepHOCTCﬁ Impouecca arioMepanum.

I/IsyquI/Ie JUHaAMHWKH O6p8,30BaHI/I$I CBIPBIX OKaThIIICH B Tapeiab4aTOM OKOMKOBATECIIC.
OnpeneneHHe BCPTUKAJIBHOI'O AABJICHUA CBIIIYYHX MAaTCpHAJIOB B IMPUCYTCTBUH I'a30BOI'0
IIOTOKA. I/ISY‘{GHI/IC YCJIOBHI;'I noABHUCaHUA IINXThI B JOMCHHBIX IICYax.

MOI[GJ'II/IpOBaHI/Ie O6pa30BaHI/IH ycanquofI PAKOBHUHBI B CTAJIBHBIX CJIIMTKAX

I/IsyquHe KPpUCTAIUINYCCKOT'O CTPOCHUA U MAKPOCTPYKTYPHI CTAJIIbHBIX CJINTKOB

I/IsyquHe KPpHUCTAIINYCCKOT'O CTPOCHUA U MAKPOCTPYKTYPBI HCIIPECPBIBHOJIUTBIX 3aI'OTOBOK
I/IsyquHe Ha MOACIIN KPHUCTAJNIM3allhU CIINTKA

el N =

NG

OueHoYHBIE CPEICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMeKYTOUHOI
ATTECTAIMH 10 HTOraM OCBOECHHS JUCIHILINHBI:

CprKTypa MNpOU3BOJACTBA UYCPHLIX MCTAJJIOB H 3adauu  MCTAJUIYPpIrhU4CCKOro
MIpOU3BOJACTBA. HpI/IMeHeHI/Ie J)Kejae3a M ero  CriaBoB.  PasBurue MeTaHHprquCKOﬁ
MMPOMBIIIJIICHHOCTH. Pons MeTamnioB B COBpPCMCHHOM ITPOMBIIIIICHHOM IMPOU3BOACTBE. CBIpLeBLIe
MaTepHuaibl JIOMEHHOH IIJTaBKH M UX IIOATOTOBKA.

Ycrsblii onpoc. /fTomensslii npouecc.  [Iponecchl B ropHEe TOMEHHOM MEYH.
Pacnpenenenne MmarepraioB Ha KOJIOIITHUKE JOMEHHOM €M IIpu 3arpy3ke. [loBenenue
MIPUMECHBIX PJIEMEHTOB YyT'yHa: BOCCTAHOBJICHHE MapraHiia, kpeMHus, pochopa, BaHaaus u
tutaHa. YyryH u ero kauectBo. OOpa3oBaHue 4yryHa. Buibl 4yryHOB, BHIILIABISEMBIX B
noMeHHbIX niedax. [loBenenne cepsl B JoMeHHOM TuiaBke. OCHOBHAS peakiusl Jecynbpyparuu B
TOpHE TEeYd ¥ BHEIOMEHHAsSI IECYIb(yparusi.




Yerubil _onpoc.  KHCIOpOAHO-KOHBEPTEPHBIM IPOLECC € BEPXHEW IMPOIYBKOM.
VYcerpolictBo  KucinopogHoro koHBepTepa. lluxTtoBble Marepuanbl. TeXHOJOTMS IJIABKU.
TennoBoil pexum. BoimutaBka nerupoBaHHbIX cTasie. OTBOJ M OYUCTKA KOHBEPTEPHBIX
ra3oB, KoJIorus npouecca. KoHTposb 1 aBTOMaTu3anusi KUCIOpOIHO-KOHBEPTEPHOTO IIpoLecca.
TexHuko->KOHOMHUYECKHE TOKazarenu rmporecca. Ilepexen dochopucTeix YYT'YHOB B
KOHBEPTEpax C BEpXHEW IpoayBKod. KoHBepTepHbIE mpoLEecCchl ¢  JOHHOW IIPOLYBKOM
kuciopogoM. KoHBepTepHBIE TIpOIECChl ¢ KOMOMHHpPOBAaHHOW NpoayBKou. IlnaBka cramu c
YBEIMYEHHBIM PACcX0JIOM JIOMa. DHEpPro3arparsl U cOepekeHne MaTepHUaioB IpU MPOU3BOICTBE
CTaJIM B KHCIIOPOJHO-KOHBEPTEPHOM Tporiecce. KadecTBo cranu u cepTuUKaIus MpoayKIHH.

Ycrnbiii onpoc. Kopmierast 06paboTka cranu TexHOJOrmuecKrne BapHaHThI Tiepeiena 1o
crocoOy BHEMEYHOW 00pabOTKU: BUABI KOBIIEBOM 0OpaOOTKM © uX CymHOCTh. OOpaboTka
MeTaula  KUJKUM CHHTETHYeCKMM IuiakoM. OOpaboTka  MeTaljla HMHEPTHBIM  Ta30M.
BakyymupoBanue xunkoi cranu. Begenue B )XKUIKANA METAIT MMOPOITKOOOPA3HBIX MaTEPHAJIOB.
KoMOuHupoBaHHbBIE METO/IbI KOBIIEBOW 00pabOTKM MeTajla ¢ €ro HarpeBoM. ABTOMaTH3alUs
MPOIIECCOB KOBIIEBOM OOpabOTKM CTalid. DHEpro3aTparbl U COEPEeKEHHE MaTepHaOB MpHU
KOBIIIEBOM 00pabOTKEe CTaIu Pa3IMUHBIMU CIIOCOOAMHU.

KonTtponbHas padoTa. Knaccudukamms cranei.




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

IMPUJIOKEHUE 2

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CTpyKTypHBII
JIEMEHT
KOMITETEHIINH

[Tnanupyembie pe3ynbTaThl 00YUCHHS

OneHouHbIE Cpe/ICTBA

OIIK-6 - CnocoOeH npruHUMAaTh 000CHOBAHHBIE TEXHUYECKHE PEIICHUS B IPOPECCHOHATBHON NIESITETLHOCTH, BEIOUpaTh 3 (hekTHBHBIC U Oe30TacHbIC

TEXHUYCCKUE CPCACTBA U TEXHOJIOTNHN

OIIK-6.1

Omnpenensier nepevyeHb 000pyJOBaHUS HA
MIPOM3BO/ICTBE U B JJabOpaTopru, 00eCreuynBaroIiee
0e30IacHoe TOTy4YeHHE U UCCIIeIOBaHNE
MaTepUAIIOB M U3JICITUI U3 HUX

- [lepeueHb TEOPETHUECKUX BOMPOCOB K IK3AMEHY:

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

- OO61as cxeMa MpoOU3BOJICTBA YEPHBIX METAJLIOB.

- OCHOBHOE pa3iuyuue YyryHa u cTajiu?

- Yto Takoe cranp?

- Kakue cranennaBuibHble arperatbl MOI'yT HCIIOIb30BATHCS IS
BBITUIABKY CTAJH?

— HazoBuTe mKUXTOBBIE MaTepUabl, KOTOPBIE UCIIOJIB3YIOTCS IPH
BBITUIABKE CTANI B KUCJIOPOJHOM KOHBEpTEpE.

— HazoBuTe mKUXTOBBIE MaTepUabl, KOTOPIE UCIIOJIB3YIOTCS TIPH
MIPOU3BOJICTBE AIFOMUHUS, MEAH, HUKEJIS.

— Kakue arperatbl HCHOIB3YIOT MIPU MPOU3BOACTBE IIBETHBIX
METaJIoB?

— B ueM OCHOBHBIE OTIMYHS METALITYPIUU YEPHBIX U LIBETHBIX
METaJIoB?

— CriocoObl MOATOTOBKH PY/ K AOMEHHOH maBke. Haznauenue u
XapaKTEePUCTHKA CIIOCOO0B OKYCKOBAHUS KEJIC30PYAHBIX




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemble pe3ylbTaThl 00y4CHHS

OneHouHbIE CpeICTBA

MaTepHalIoB.

CyIHOCTh arjJioMepaMoHHOTO Mpoliecca.
OOGopynoBaHue AJis MPOU3BOJICTBA OKYCKOBAHHOTO CHIPhsI
OOGopynoBaHue JJis MPOU3BOJICTBA YYT'yHA.
O6opynoBaHue JUIsl MPOU3BOICTBA CTAIIH.
O6opynoBanue JUIsl pa3IUBKU YyryHa
OO0miee ycTpOMCTBO M COCTAaB KOMILIEKCA JIOMEHHOM TIEUH.
Hapucyiite cxemy npoduist KUCIOPOJIHOTO KOHBEPTEPA
Ilepeuncinre ocHOBHBIE pasHOBUAHOCTH MHII3.
Ilpakmuueckue 3a0anusn:
OTPENENIUTh  OKUCIUTENbHYIO  CIOCOOHOCTh  arjiomMepara,
coaepxariero 60 % Feobmnr u 15 % FeO.
OTIPENCNIUTh OKHUCIIUTEIHHYIO CIOCOOHOCTH OKaJIMHBI,
coaepxarieit 70 % Feobm u 73 % FeO.
CKOJIbKO Hu3BecTH, coaepxkamieit 85 % CaO, morpebyercss s
onutakoBaus 0,7 % Si B 300 T XMAKOTO MeTauia, €Ciy|
OCHOBHOCTH IIaka-3,5 ?
Ha CKOJIBKO MOBBICUTCSI OCHOBHOCTb IIIJIAKa, €CJIU K 35 T 11aka,

coaepxariero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
coaepxarieit 87 % CaO u 2 % SiO2 ?

OIIK-6.2

OHeHI/IBaeT 10 KPUTCPHUAM TEXHOJIOTHYECKUHN IIpoueccc B

npodeccuoHabHOW — 00JacTH € TOYKH
6e30macHOCTH U 3P PEeKTUBHOCTH

3peHHSI

1.
2.

Hepeqenb meopemuidecKux 60npocos K IK3amMeny:

TpeboBanus k nmpodecCHOHATBHON NesITeNbHOCTH PaOOTHUKOB
YepHOU MeTaTypruu

OxapakTepu30BaTh XUMUYECKHI COCTAB JKEIE3HBIX PYI.
OO6o3HaunTh TpeOOBaHUS K KAuyeCTBY IKENE3HBIX pyA H
HE00X0IMMOCTh MOATOTOBKU MX K JIOMEHHOM IJIaBKE;




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemble pe3ylbTaThl 00y4CHHS

OneHouHbIE CpeICTBA

— KrnaccudumupoBaTh THITHI KEJIE3HBIX PY]I IO PyI000pa3yIONIEMY)|
MUHepay

— OcHoBHble TpeOoBaHUS OE30MACHOCTH TMPH POU3BOJICTBE
YyryHa.

— OcHoBHble TpeOOBaHNs 0€30TACHOCTH MPHU MPOU3BOACTBE CTAIH

— OcHoBHble TpeOoBaHUS 0OE30MACHOCTH MPU IPOU3BOJICTBE
arjiomepara

— Kakme mnpenMmyimecTBa MMeEET HENPEPHIBHAS pa3MBKa CTaJH|
nepes1 pa3iInBKON B U3JI0KHULIBI?

— CpaBHUTH  TEXHHUKO-d)KOHOMHUYECKHE  [OKazaTteaun  paboThl
nomeHHbIX Tiedert Ne§ (¢ b3VY) u Ne 4 (koHycHOE 3arpy304Ho¢]
YCTPOKHCTBO)

— Omnucarb TEXHOJOTMYECKUM MpPOLIECC MPOU3BOACTBA YYryHa,
yKa3zaTth KpuTepuu 3PGHEeKTUBHOCTH

— Onucarb TEXHOJOTHYECKHI Mpoliecc MPOU3BOACTBA CTajH,
yKa3zaTth KpuTepuu 3PGHEeKTUBHOCTH

— Onucarb TEXHOJIOTHMYECKUH MPOLIECC MPOU3BOJICTBA arjioMepara,
yKa3aTh KpuTepuu 3¢pHEeKTUBHOCTU

Ilpakmuueckue 3a0anusn:

— Omnpenenuth  OKUCIUTEIBHYIO  CIHOCOOHOCTh  OKAaJIHHBI,
coaepxarieit 70 % Feoomr u 73 % FeO.

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

— Ha ckonpko MOBBICUTCS OCHOBHOCTH IINIaKa, €Clu K 35 T Iaka,
conepsxkamiero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
conepxaieit 87 % CaO u 2 % Si02?




6) HOpﬂ)IOK MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallui, IOoKa3aTe/Il H KPUTEPHUHU
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 «OTIH4YHO» (5 0ayuioB) — oOyyarouuiics AEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYECKOe W TIIyOOKOE 3HaHUE
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSIET NMPAKTHYECKHE 3aJaHus, CBOOOIHO ONEpUpPYET
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
HE3HAYUTENbHBIC ONIHMOKH, HETOYHOCTH, 3aTPyTHEHHUS TIPU aHATUTHIECKUX OTIEPAIHAX, IepeHoce
3HaHUH U yMEHWI Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OIIEHKY «yJIOBJIETBOPUTEIBHOY (3 Oamia) — 00y4aronuics IeMOHCTPUPYET MTOPOTOBBII
YpOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI€ KOHTPOJBHBIX MEPOTIPUATHI JTOMYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHW, HABBIKOB, OOyJaroIIUCs
WCIIBITHIBACT 3HAYUTEIIBHBIC 3aTPYTHCHHS MPU OTICPUPOBAHHH 3HAHUSAMH M YMEHUSMHU TIPU HX
MIEpPEeHOCEe Ha HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEY/IOBJIETBOPUTEIHHOY (2 6amia) — o0yJaromuics IeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUEeCKOro MaTepuaa, J0MycKaeT CyleCTBEHHbIE OIIMOKHU, HE MOKET I0Ka3aTh
MHTEJJIEKTYyaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBJIECTBOPUTENHHOY (1 6ay) — 00yJaroniuiicss He MOXKET IMOKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHUS U OOBSACHEHUS HMHPOpMAIMU, HE MOXKET I[O0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.



