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Pa6ouyas nporpamma cocrasiena Ha ocHoBe PI'OC BO - GakanaBpuar 1o HalpaBJICHHIO
noxrotoBk 22.03.02 Metammyprus (npukas MuxoGprayku Poccuu ot 02.06.2020 r. Ne 702)

Pa6ouas mporpaMma paccMOTpeHa U 0J00peHa Ha 3acefiaHuH Kadeapbl MeTautyprud u

XUMHMYECKUX TEXHOJIOTHI

10.02.2021, mporoxon Ne 5
A.C. XapueHko

PaGouas nporpamma o100peHa Meroauueckoi komuccueit UMMuM

03.03.2021 r. npoTokox Ne 4
I[Npencenarens W A.C. CaBuHOB
¢/

Pa6ouast nporpaMma cocTaBjieHa: y ’ /
noueHt kapenpst MuXT, kaH/i. TeXH. HAyK| \v( M;L/LB ; [ 22 N.B. MakapoBa

Penensenr: /

1. npenogasarens kadenps! JINuM, kann. TexH. Hayk U.B. Muxankuna

~



JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud ¥ XUMHYECKUX TEXHOJIOTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTauTypriui 1 XUMUYECKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM ToJly Ha 3aceaHuu Kapeapsl MeTamTypriui i XUMHUYEeCKHX TeXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensitmu  ocBoeHHsT AUCHUIUIMHBI «OCHOBBI METaJUTypPrHU4€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
obuienpodeccuoHanbHbIX U MPO(EeCcCHOHANTBHBIX KOMIIETEHIIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuto moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUYECKON pealn3aiuu
COBPEMEHHBIX CIIOCOOOB IMTPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumumaa OCHOBBI METAILTYPrU4E€CKOTO MPOM3BOJICTBA BXOAUT B 00s13aTEIbYIO YacTh
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

BBenenue B HanpaBiieHUE

Hcropus mertamnypruu

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE TPH M3yYEeHUHU TAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

O6opynoBaHre COBPEMEHHBIX JOMEHHBIX 1IEXOB

[IpoexTrpoBaHKUEe TOMEHHBIX IIeUeii U BCIIOMOTATEILHOTO 000PYAOBAHHS

TexHonorus Npou3BoOCTBa KOKCa

DneKkTpooOOpyA0BaHUE METAILTYPTHYECKUX 1IEXOB

KoHncTpynpoBanue v mpoeKTUPOBaHUE CTATETIaBUIbHBIX [IEXOB

Teopust 1 TEXHOTIOTHUS IOMEHHOTO IpoIiecca

Teopust ¥ TEXHOJIOTHUST OKYCKOBAHUS KEJIC3HBIX PY/I

Kosmreast 06paboTka cranu

Teopust 1 TEXHOIOTHS BHITUIABKH CTAIH B KHUCIOPOJIHOM KOHBEPTEPE

DeKTpOMETAILTYPTHsl CTalU U (peppoCIIaBoB

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHMsT AMCHUIUIMHBI (MoOayisi) «OCHOBBI METaUTypru4ecKoro
IPOM3BOJICTBAY 00yUaIOLIMICS TOJKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEHIUSAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-6 CnocobeH mpuHUMaTh OOOCHOBaHHBIE TEXHHUYECKHE pPEIICHHs] B TMPOQeCcCHOHATBHOM
JeSITeIbHOCTH, BBIOMPATh 3(p(peKTHBHBIEC M 6€30IacHbIE TEXHUUECKUE CPEACTBA U TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeyeHb 00OPYIOBaHMS HAa TPOU3BOJICTBE U B J1a0OpaTOpuH,
obecrieunBaroniee 6€30MacHOE MOJIYYCHUE W UCCIIEOBAHUE MAaTepUaAJIOB U
W3S U3 HUX

OIIK-6.2 OueHuBaet 1o KpUTEPUIM TEXHOJOTMYECKUI nporecc B
npopeccuoOHaIbHOM  O0JIaCTM ¢ TOYKM 3peHust 0e30HmacHOCTH U
3hHEKTUBHOCTH




4. CTpyKTypa, 00bEM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuHuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJIUTOpPHAs — 4 aKaJI. 4acoB,
— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJl. 4acoB;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas
KOHTaKTHas pabora
(B akan. yacax)

®dopma Tekymiero
Bug KOHTpPOJIA
CaMOCTOSITETIEHOHN |  yCIeBaeMOCTH U
paboThI POMEXXYTOYHOH
aTTeCcTallu

Kon
KOMIIETEHIIMH

Paznen/ rema
JACHUATIIAHEL

Cemectp

1ab. | IpaxT.
3aH. 3aH.

Jlek.

CamocrosTenbHas
paborta cTymeHTa

1. Paznen 1. [Ipou3BOCTBO UyryHa B IOMEHHBIX I€Yax

Nzyuenue
yueOHOM, Hay4YHOU
U CIIPaBOYHOM

1.1 CeipneBble MaTepHabl JUTEPATYPHI 110 .
J:[OMeHIfoﬁ IUIaBKH pI/I ux 6 8/3,611 12 pTeI\ZS Tpomexyroumbii OIK-6.1,
3a4eT OIIK-6.2
MOATOTOBKA JCIUTUIAHEL.
Pabota ¢
NIEKTPOHHBIMU
OubIMoTEeKaMH.

Nzyuenue
yueOHOI, HaydHOU
Y CIIPaBOYHOM

JUTEPATYPHI 110 3armura
2 4 421 8 Teme nabopaTtopHoi OIK-6.1,
OIIK-6.2
UCHMUIUIAHEI. paboter Ne 1.1
Pabota ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.

1.2 Konctpykuus
JOMEHHOH ITeYH

W3yuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOU
13]] i 8 | 6ou 6 | e | Vermi OIIK-6.1,

.3 JlomeHHEI# mporecc TeMe CTHBIH OTIPOC
JTUCIUTIIINHEL. OIIK-6.2
PaGora ¢
3JIEKTPOHHBIMU
OMOJIMOTEKaAMH.

Hroro no pazneny 18 | 18/7,611 36

2. Paznen 2. [Ipou3BOACTBO CTaIM M LBETHBIX METAJUIOB




2.1 Oo6mme OCHOBBI
CTaJICIIaBUIILHOTO
MPOU3BOJICTBA.

221

Nzydenne
yueOHOM, Hay4HOM
Y CIIPaBOYHOM
JIUTEPATypPhl O
Teme
JIACIUTUINHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

3amura
nabopaTopHO
pabotsr Ne 1.2

OIIK-6.1,
OIIK-6.2

2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

6/211

Nzydenne
yueOHOM, Hay4HOMH
Y CIIPaBOYHOM
JUTEPATypPhl O
Teme
JICIUTUINHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYerHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.3 MapTeHoBCKOE
MPOU3BOJICTBO CTAIN

Nzyuenue
yueOHOM, Hay4YHOU
U CIIPaBOYHOI
JHUTEPATypPhI IO
Teme
JACIUTUIAHEL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEeKaMH.

3amura
1abopaTopHOH
paboter Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BeliaBka crand B
AIIEKTPUYECKUX Iedax

Nzyuenue
yueOHOI, HaydHOU
U CIIPaBOYHOM
JUTEPATYpPHI 110
Teme
JUCLUIUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTEeKaMH.

3amura
71a00paTOPHBIX
pabot Ne 2 u Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KosmeBas o0paboTka
cranu

2/21

Nzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOI
JUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTeKaMH.

VYcTHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 PaznuBka cramu

W3yuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOU
JUTEPATYPHI 110
TeMe
JTUCLUTUTUHBIL.
Pabota c
3JIEKTPOHHBIMU
O6ubmoTeKkamu.

3amura
nabopaTtopHO
paboter Ne 4

OIIK-6.1,
OIIK-6.2




Nzydenne
yueOHOM, Hay4HOM

Y CIIPaBOYHOM

2.7 Meramnyprus Menu, JIUTEPATYPRLTIO KontponbHas OIIK-6.1,
2 2 4,3 TEME

HUKEN U aTIOMHHUS paboTa OIIK-6.2

JIACIUTUINHEL.

Pabora ¢

JNEKTPOHHBIMU

O6ubmMoTeKamu.
HUroro no pazaeny 16 16/611 36,3
Uroro 3a cemectp 34 |34/13,61 72,3 SK3aMeH
Hroro no aucumruinye 34 34/1313’6 72,3 SK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

C uenbio peanu3aluy KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpPOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEJICTBA,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuayia AUCIHUILTUHBI Ha JIEKIHUAX C UCTOJIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSTENhHOE HW3YYCHHE TEOPETUYECKOro MaTepuajia JAUCHUIUIMHBI  C
MCIOJIb30BaHNEM METOIMYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U HayuHOU IUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00PaTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja ¥ TpPU NPOBEASCHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUIX MPEAINONAraeTcsl Mepexo]] 0T PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH MENbi0 BO3MOXHO HCIOJIB30BAHUE METOJIOB IBPHUCTUYECKUX BOIIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TA0OPATOPHBIX 3aHATHH MPEAIONIATAeTCs HCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTenbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUiCHUE
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOTo MpernoaaBaresieM, Ha IpopadOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha IMOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSM, MOITOTOBKY K
UTOTOBOM aTTECTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00Y4YEeHHUSI CTYJIEHTOB, BKJIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalluid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
IpernoaaBaresnem;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTb B PELIEHUU Y4YEOHBIX MpoOieMm,
HAIPABIIIEMYIO ITPETIOaBaTeIIeM;

- CAaMOCTOSITENIbHOE PELICHUE MPOOIJIeM CTYACHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIh30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTAX CTYJICHTOB 1O COCTaBIICHUIO TAOJUIl, CXeM, Ipa)uKOB C MPOBEICHUEM
MOCTEAYIOLIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAMA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany,

- PacKphITHE TperojaBaTesieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOMH MPOOIIEMEI;

- aHAJIM3 TTONTyYEHHBIX PE3YIbTATOB U OTHICKAHNE TPAHUIL MX TPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHOI PadoThI 00yYaroIMXCsl
[MpexncraBneHo B mpuioxeHun 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. OCHOBBI METAITYPrHYECKOT0 TIPOU3BO/IcTRA : yueOHuk / B.A. burees, K.H.



Bno-sun, B.M. Konokonbies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 31aeKTpOoHHBIN // DIeKTpOHHO-OMONIMOTEYHas CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lonoJiHMTE IbHASA JIATEpaTypa:

0) JlononHuTENRHAS TUTEPATYpA:

1. UsneB, C.A. Metammypruieckue TEXHOJOTHH. MeTamutyprusi 4€pHbIX METAJJIOB !
yuebnoe nmocodbue / C.A. Usines, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : snekTpoHHbIi // DaeKTpOHHO-O0MOIHOTEYHAs cucTema «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. be3bopomos, 0. H. MapkupoBka crajeii u ciiaBoB: YueoHoe nmocooue / be36o-pomgos
I0.H., T'ammaxmeroB P.H., Yankun WH.A. - Kpacnosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Teker : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenmalibHble CTa)IA U cIuiaBbl: YuebHoe nocooue / Kosanesa A.A., Jlonatuna E.C.,
Anuknaa B.U. - Kpacraosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramnyprudeckoe coipse : yue0. mocooue / H.B. Mapuenko, O.H.
KoBtyH. - Kpacnosipck ; Cub. genep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToanyeckue yKazaHus:

1. Konecuukos 10.A., bynanoB b.A., CtonsipoB A.M. Mertajutyprudeckue TEXHOJIOTUU B
BBICOKOIIPOM3BOINTEIILHOM KOHBEPTEPHOM Iiexe: - Maruutoropck: M3a-Bo MaruuToropcek. roc.
TexH. yH-1a uM. [.11. HocoBa

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:
IIporpammHoe o0ecnieuenune

Haumenosanue I10 No norosopa CpoK IeCTBUS JTUIEH3UU

MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(nms kiaccoB)
MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 0eccpovHO
7Zip CBOOOJTHO 6eccpovHO
FAR Manager cBOOOIHO 0OeccpouHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MHPOPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanue xypca Cchblika

ITIEKTPOHHBIC pecypenl bubmmorexn MITY . http://magtu.ru:8085/marcweb2/Default.asp
['.1. HocoBa
Poccnickas  TocynapcTsennas  OOMMOTENA. |\ /. rsl.ru/ru/dreaders/catalogues/
Kartanoru

Nudopmannonnas cucrema - EnnHoe OKHO
JOCTyTa K HHGOOPMAIIMOHHBIM pecypcam
[Touckosas cucrema Akaaemust Google (Google
Scholar)
Hamnuonanbuasa
undopmanronHo-ananutuueckas cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHJEKC HAy4YHOT'O IMTUPOBAHUSI
OnekTpoHHass 0a3a TEPUOIUYECCKUX H3TAHUI
East View Information Services, OO0 «MBUC»
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

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

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

https://dlib.eastview.com/



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://magtu.ru:8085/marcweb2/Default.asp
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/

MaTepI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrnieucHue JUCIHHMITIIIMHBI BKIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEICHUS 3aHATUI JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyuYeHMs, CIyXallUMH JUIsl MpeACTaBICHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayouTopus Uil NpPOBEAEHUS JIaOOpAaTOPHBIX 3aHATUH OCHAIlEeHa
1a00paTOPHBIM 000PYAOBAHUEM:!

- YCTAaHOBKH 110 MOJIJIMPOBAHUIO CTAJICINIABUIIBHBIX ITPOLIECCOB;

-MOJENIN /Il M3Yy4YEHHUS ONTHUMAIBHOIO pEeXHMMa 3arpy3KM MaTepuajoB B I€4b U
ONTUMAJILHOTO PAcIpe/IeICHUEM CII0S LIMXTOBBIX MAaTEpUAJIOB Ha KOJIOIIHUKE;

- MOJICTTb [Tl M3Y4YEHUs (PU3HMUECKOTO COCTOSHUS 30HBI TOPEHUS;

- MOJENH JJI U3Y4EHUs YCIOBUN HENPEPHIBHOIO JIBUKEHUS MaTEpUaoOB B JIOMEHHOH
€YU U ONPEAEIISAIONIEH POJIU CUIOBOTIO B3aUMOICHCTBUS IOTOKOB IIUXTHI U Ia3a;

- YCTAHOBKH JUIsl U3y4eHUs (PU3NUECKUX CBOWCTB MaTEpHAJIOB;

- MOJIEJIH 110 U3YYEHUIO POBHOCTHU CX0/1a IIUXTHI;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENILHOM pabOThl OCHALIEHO:

- KOMITBIOTepHO# TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W MPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIM3UPOBAHHON MEOEIbIO: CTeNJIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



HPUJIIOXKEHHUE 1
6 YueOHO-MeTOoAMUYeCKOe o0ecnedeHne CaMOCTOATEIbHOI padoThl 00yYaAO M XCS

AynuropHas camMoCToATeNIbHasi paboTa 00yJaroImUXCsl OCYIIECTBISIETCA Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJHEHUS JIA0OPATOPHBIX PabOT M pelIeHUs 3a/1ad, B KOTOPBIX COYCTAIOTCS
3JIEMEHTBHl TEOPUM M MPAKTUKU CTAJICIUIABWIIBHBIX IMPOILECCOB, MO 33JlaHHUI0 U IO0J KOHTPOJIEM
npernoaaBaress.

BueaynutopHas camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISETCS B BHIE
W3YYCHUS YIeOHOU JTUTEepaTyphl MO pa3aesiaM JUCIUILTAHEL.

ITepedens 1a00paTOPHBIX pabOT IO AUCHUILIHHE:

N3yuenne KomuieKIuu 00pasoB ChIPhIX MAaTEPHAJIOB U MTPOIYKTOB JOMEHHOM IJIABKH.
N3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN MPOLECCA arJIOMEPALUH.
N3yuenne nuHaMUKH 00pa30BaHUs ChIPBIX OKATHIIIEH B TAPEIbuaTOM OKOMKOBATEJIE.
OrnpezesieHe BEPTUKAIBHOIO JABJICHUS CHITYYMX MATEPHAIIOB B MPHUCYTCTBUU Ta30BOTO
noToka. M3ydyeHnue yciaoBUid MOJIBUCAHUS IIIMXTHI B IOMEHHBIX MeYax.
MogenupoBanue 00pa3oBaHus yCa0YHOM PAKOBUHBI B CTAJIBHBIX CIUTKAX
N3yuenune KpucTayuinueckoro CTpOEHUsl U MaKpOCTPYKTYPhI CTAJIbHBIX CIMTKOB
N3ydeHne KpuCcTaINInYeCKOrO CTPOEHUSI 1 MAKPOCTPYKTYPBI HENPEPHIBHOJIUTHIX 3arOTOBOK
N3yuenue Ha MOJIENN KPUCTAJUIM3ALUU CIIUTKA

OrneHOYHBIE CPEACTBA I TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, TPOMEKYTOUHON
aTTeCTalluy 110 UTOTaM OCBOCHHUS JUCIMIIJINHEL:

CtpykTypa TpOM3BOACTBA UEPHBIX METANIOB MW  337a4d  METaJUIyprUuecKoro
npou3BoAcTBa. [IpuMeHeHune kene3a U €ro CIUlaBoB. Pa3BuTHE MeTaypruyeckou
MPOMBIIUICHHOCTU. POJIb METAJJIOB B COBPEMEHHOM MPOMBIIIIICHHOM MPOU3BOACTBE. ChIPhEBHIC
MaTepualibl JOMEHHOM IJIaBKU U X MOJrOTOBKA.

Ycrubiit onpoc. JlomenHbli iponece.  I[Ipoiieccsl B TopHE IOMEHHOM MeYH.

PaCHpe,I[CJ'ICHI/IC MaTCpHraJIOB HAa KOJIOIIHUKE JJOMEHHOM Ieuu IIpH 3arpy3ke. IToBeneHue

NS

NGO

IPUMECHBIX IEMEHTOB UyryHa: BOCCTAaHOBJIEHHE Mapranua, kpeMuus, ¢pochopa, BaHaaus u
tutaHa. UyryH u ero kauectBo. O6pa3oBaHue 4yyryHa. Buasl 4yryHoB, BIIIJIABISIEMBIX B
JIOMEHHBIX nevax. [loBenenue cepsl B JoMeHHOM T1aBke. OCHOBHAs peakius fecyabdypauud B
TOpHE MeYu ¥ BHEIOMEHHas! IeCyab(yparus.

VYerueii  onpoc.  KHCnopoaHO-KOHBEPTEPHBIM MPOLECC C BEPXHEM MPOIYBKOM.
YerpoiictBo  kuciaopogHoro KoHepTepa. llluxrToBele Marepuansl. TexHOIOTHs IUIaBKHU.
TemnoBoil pexuM. BeimutaBka sernpoBaHHbIX cTaned. OTBOJX M OYMCTKA KOHBEPTEPHBIX
ra3oB, IKOJIOTHs npouecca. KOHTponb 1 aBTOMaTU3alus KUCIOPOJHO-KOHBEPTEPHOTO IIpOLECCa.
TexHuKo->KOHOMHUECKHE TMoKazaTenu mporecca. llepenen ¢ochopuctbix YyTr'yHOB B
KOHBEpTepax C BepxXHeW MponayBkoil. KoHBepTepHble Mpolecchl ¢ JIOHHOW TPOAYBKOHN
kuciopogoM. KoHBeprepHbie Tmporecchl ¢ KOMOWHHMpPOBAaHHOM mpoayBko#. IlnaBka cramu c
YBEJIMYEHHBIM PAcXo0JIoM JioMa. DHEpro3arparsl U cOepekeHrne MaTepuainoB MPHU MPOU3BOJICTBE
CTaJIi B KUCJIOPOJIHO-KOHBEPTEPHOM Ipoiiecce. KauecTBo ctanu u cepTudukamnus nNpoyKIum.

VYerusiii onpoc. KopmieBas o0padoTka cranu TexHomornyeckue BapuaHThl Mepenesa 1no
croco0y BHEMeyHOH 0O0paOOTKU: BUABI KOBLIEBOH 00pabOTKM U uX cymHOCTb. OOpaboTka
MeTajula  JKUAKUM CHHTETHYecKUM mnuiakoM. OOpaboTka  MeTaimya HMHEPTHBIM — Ta3oM.
BakyymupoBanue xuakoi ctanu. Benenue B )KuAKUI MeTallI MOPOIIKOOOPA3HBIX MAaTepHAIIOB.
KomOuHMpoBaHHbIE METO/bI KOBIIEBOH 00paOOTKM MeTalia ¢ €ro HarpeBoM. ABTOMAaTH3alUs
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHeprosarparbl U cOepeXeHHe MaTepHalioB Ipu
KOBLIEBOW 00pabOTKe CTaJIM Pa3IMUYHBIMU CIIOCOOAMH.

KonTponbnas pabora. Kinaccudukanus cranei.



MNPUJIO)KEHHUE 2

7 OneHOYHbIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN
a) IInanupyemule pe3yromamul 00y4eHUA U OYEHOUHbBIE CPEOCHEa 01 NPOBEOCHUA RPOMENHCYMOYHOU AMMECMAYUU:

CTpyKTypHBI
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeICcTBa
KOMITETCHIIUH

OIIK-6 - CnocoGen nmpruHUMaTh 0OOCHOBAaHHBIE TEXHUYECKHE PEHICHUS B IPOPECCHOHATIBHON eI TETbHOCTH, BEIONPATh 3¢ ekTrBHbIC N Oe30macHbIe
TEXHUYECKHE CPEACTBA M TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeueHb 000pyI0BaHUS Ha - [IepeueHp TeOpETUYECKUX BOIIPOCOB K 3K3aMEHY:
IIPOM3BOJICTBE U B J1A00PATOPUH, 00ECTIEYMBAIOIIEE | — Poib uepHBIX METAIUIOB B c(hepe 4eTOBEUECKOM IeATEIILHOCTH
0e30macHoe MoJIy4yeHHe U UCCIIel0BaHNue - Yro TaKoe 4yryH?

MaTepUaJIOB U U3NEJINH U3 HUX - OO011ast cxema POU3BOJICTBA YSPHBIX METAILIOB.

— OcHOBHOE pa3n4Me yyryHa u ctajin?

- Urto Takoe crann?

- Kakue craneriaBuiibHbIC arperatbl MOT'YT UCTIOIB30BATHCS JIIS
BBITUIABKH CTaNu?

- HazoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS MTPU
BBITUTABKE CTAJM B KUCIIOPOJHOM KOHBEpTEpE.

— HazoBuTe muxTOBBIE MaTepUANBI, KOTOPHIE HCTIONB3YIOTCS MIPU
MIPOU3BOJICTBE AIFOMUHUSA, MEIH, HUKETIS.

- Kakue arperaTsl HCIIOJIB3YIOT TIPH MTPOU3BOJICTBE IIBETHBIX
METaJI0B?

— B uem ocHOBHBIE OTIUYHS METALUTYPTHH YEPHBIX U I[BETHBIX
METaJIoB?

- Crioco0OsI TOATOTOBKH PYyI K TIOMEHHOM TutaBke. HazHauenue u
XapaKTePUCTHKA CIIOCOO0B OKYCKOBAHUS KeJIE30PYIHBIX MAaTCPUAIIOB.
— CyIIHOCTH arioMepalroHHOTO Mpoliecca.

— O6opymoBaHue IJisi MPOU3BOJCTBA OKYCKOBAHHOTO CHIPhSI




CTpyKTypHBIii
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

- Ob6opynoBanue AJsl MPOU3BOJCTBA UYT'YHA.

- Ob6opynoBanue AJsi MPOU3BOJICTBA CTAIIH.

- ObopynoBanue A pa3IuBKU YyryHa

- O011ee ycTpOHCTBO M COCTaB KOMILIEKCA JOMEHHOU TIeUH.

- Hapucyiite cxemy npoduiisi KHCIOPOAHOTO KOHBEpTEpa

- [Iepeuncnure ocHoBHBIE pasHOBUAHOCTH MHJI3.
Ilpakmuueckue 3a0anus:

— OIpeAenIuTh OKHCJIUTENbHYIO CIIOCOOHOCTh arjomepara,
conepxariero 60 % Feobur u 15 % FeO.

— ONpeAeNuTh OKUCIUTEIbHYIO CIIOCOOHOCTh OKaJIHMHBI, COJEpIKallen
70 % Feobm u 73 % FeO.

— CKOJIbKO u3BecTH, cozaepxameil 85 % CaO, mnorpebyercs ais
onurakoBanus 0,7 % Si B 300 T )KHAKOro MeTalljia, €CJIi OCHOBHOCTh
nuraka-3,5 ?

— HAa CKOJIbKO IIOBBICUTCSI OCHOBHOCTb IIIJIaKa, €CJIK K 35 T 111j1aKa,
conepxariero 43 % CaO u 13 % SiO2 1o6aBuTh 7 T U3BECTH,
conepxkarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHuBaeT 1o KpUTEPHUSIM TEXHOJIOTHYECKH MpoLiecc
B Mpo¢eccHoHaTbHOW 00JacTH C TOYKH 3pPEHUs
6e30macHOCTH U 3 (HEKTUBHOCTU

Hepeuenb meopemuuecKux 60npocoeé K IK3aMeny:

— TpeboBanus k npodecCHOHATBLHOU JEATENbHOCTH paOOTHUKOB
YEPHOU METAJUTYpPIUH

1. OxapakTepu3oBaTh XUMUYECKUN COCTAB KEJIE3HBIX PY/I.

2. O06o3HaunTh TpeOOBaHWUS K KAueCTBY OJKENE3HBIX pyd U
HE00X0IUMOCTh MOATOTOBKHU MX K JIOMEHHOM IJIaBKE;

— KrnaccudunupoBaTh THUIBI KEJIE3HBIX PYyI IO PYyA000pasyrouiemMy|
MUHepay

— OcHoBHbIE TpeOOBaHUsI O€30MACHOCTH ITPU MPOU3BOJICTBE YYT'yHA.




CTpyKTypHBIii
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

— OcHoBHbIe TpeOOBaHUs OE30MTACHOCTH MIPU MPOU3BOJCTBE CTAN

— OcHoBHble  TpeOoBaHMs  OE30MACHOCTH MPH  IPOHU3BOJCTBE
arjomepara

— Kakue npeumyiiectBa UMeeT HEMpepbIBHAS PA3JIMBKa CTalIH IMEpe.l
Pa3JIMBKOM B U3JIOKHUILIBI?

— CpaBHUTH TEXHUKO-PKOHOMUYECKHE TIOKa3aTeIn paboThl JTOMEHHBIX|
nedeit Ne§ (c b3VY) u Ne 4 (koHycHOE 3arpy304HO€ YCTPOHCTBO)

— Onwucarb TEXHOJIOTUYECKUH MPOLIECC MTPOU3BOJICTBA YYT'yHA, YKA3aTh
KpuTepun dPPEKTHBHOCTH

— Onwucarh TEXHOJOTMYECKUN MPOIECC MPOU3BOACTBA CTalli, YKa3aTh
Kputepuu 3GpHEKTUBHOCTH

— Ormnucarp TEXHOJOTHYECKUH MpoIlecC MPOM3BOJCTBA arjiomepara,
yKa3aTb KpuTepu# 3 (HEeKTHBHOCTH

Ilpakmuueckue 3a0anus:

— OrmpenenuTs OKACIUTENBHYIO CIOCOOHOCTH OKAJIMHBI, COJepKAIIEH
70 % Feobm u 73 % FeO.

— Ckonpko usBectH, conepxameit 85 % CaO, morpeOyercs s
onurakoBanusa 0,7 % Si B 300 T »XKHUIKOTO MeTallla, €CIM OCHOBHOCTH
nuraka-3,5?

— Ha ckonbko MOBBICHTCS OCHOBHOCTH IIUTAaKa, €Cd K 35 T Ijaka,
conepxkamiero 43 % CaO u 13 % SiO2 noGaButh 7 T HU3BECTH,
conepsxkanieit 87 % CaO u 2 % S102?




0) Ilopsimoxk mnpoBedeHUs NPOMEKYTOUYHOW aTTeCTANMH, MOKA3aTeJM U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyrouHnas arrectamus 1O  JUCHUIUIMHE «OCHOBBI  METAJLIyPruyecKoro
MPOU3BJACTBAY BKIIOYACT TCOPETHUECKUE BOIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHUS
00y4aromuMUCs 3HAHUH, U MPAKTHYECKUE 33aJJaHHs, BBIBISIONINE CTEIICHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME dK3aMEHa.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI IK3aMeHA:

— Ha ONEHKY «OTIUYHO» (5 0aJIoB) — OOYYarOIIUICS JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATUYECKOEe M TIIyOOKOE 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUIgX HOBBIIIEHHON CII0KHOCTH.

— Ha OIICHKY «xopolio» (4 Oamna) — oO0ydarouuiics IeMOHCTPUPYET CPEAHHIA YPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHIIUH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTMTUYECKUX OTEePAIIUsX, IEpEeHOCe
3HaHWI U YMEHHUI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YJIOBJICTBOPUTENILHOY (3 Oaia) — 00yJaromuics: JIEMOHCTPUPYET MOPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0JI¢ KOHTPOJILHBIX MEPOIPHUITHN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyYaromIUKCS
HCIIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS IIPU OINCPHUPOBAHUM 3HAHHUAMU U YMCHUAMU IIPU HUX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OIICHKY «HEY/IOBJICTBOPUTENILHOY (2 Oaiia) — 00yJaroIuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OIIEHKY «HEYIIOBJIETBOPUTEIHHO» (1 0ai1) — 00yJaromuiicsi He MOXKET M0Ka3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEICHHS W OOBSCHEHHS WHPOpPMAIMK, HE MOXET I0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



