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Pa6oyas nporpamma coctapnena Ha ocHoBe PI'OC BO - GakajiaBpuar 1o HalpaBiIeHUIO
noarorosku 27.03.01 Cranmmaprusanust u Merponorus (npuka3 MunobpHaykn Poccuu ot
07.08.2020 . Ne 901)

PaGouast mporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuH Kaid)e,upm Meramnypruu u

XUMHYECKAX TEXHOIOTUH [ 7] Vi
10.02.2021, mporoxosn Ne 5 QLL{ e 4
3aB. kapenpoit 4 - A.C. XapueHnko

Pa6ouas mporpamma ooGpeHa Meroaudeckoi komuccreit UMMuM
03.03.2021 r. mporokomn Ne 4

Ilpencenarens ; - —~A.C. CaBuHOB

.
CornacoBaHo:
3as. xadenpoit Texnonoruu, ceprudukarnyiv u cepsuca aBToMoOMIEH

. g7 N.IO. Me3un

v

Pa6oyas mporpamma cocraBieHa: W
JoueHt kapenpsl MuXT, kaH/1. TEXH. HAYK W.B. Makaposa

S I

Penensenr:
1. npenoaBatens kapeapsr JINuM, kaHa. TeXH. HayK W.B. Muxankusa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHHs AUCUUIUIMHBI  «OCHOBBI METAJUTYPrHYe€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHUE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
obuienpodeccuoHanbHbIX U MPO(EeCcCHOHATBHBIX KOMIIETEHLIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuto moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUECKON pealn3aiuu
COBPEMEHHBIX CIIOCOOOB MTPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIOB.

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

Juctummmaa OCHOBBI METAJLTyPrHYECKOTO TPOU3BOACTBA BXOJUT B 4YacTh Y4eOHOTO
iaHa (QOpMHUPYEMYI0 y4YaCTHHKaAMH 0Opa3oBaTeNIbHBIX OTHOIICHHH 00pa3oBaTelbHOM
IPOTPAMMBI.

JUis  u3ydeHus  JAWCHMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMCHHs,  BJIQJICHUSA),
c(hopMHpOBaHHEIC B PE3yJIbTATE U3YUECHHUS TUCIUATIINH/ TPAKTHK:

BBenenue B oTpaciib

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

Matepuasl OTpacin

OCHOBBI HayYHBIX UCCIICIOBAHHIA

O6paboTKa METAITIOB JIaBJICHUEM

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AMCHUIUIMHBI (MOIyisi) «OCHOBBI METAJULypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS T0JKEH 00J1a/1aTh CIIEAYIOIIMMU KOMIIETEHIUSAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[1K-1 CnocoGeH OpraHu30BBIBaTb MEPOIPHUITHS IO MPOBEACHHUIO HCIBITAHUN M KOHTPOJIIO
Ka4yecTBa HA BCEX CTAUSIX POU3BOACTBEHHOIO Ipolecca

I1K-1.1 AHaJIN3UPYET COCTOSIHUE KaY€CTBA HA TPOU3BOJICTBE

[1K-1.2 Opranu3yer M NPOBOJUT HCHBITAHUA MPOAYKIIMM Ha BCEX CTAIUAX
IIPOM3BOJICTBEHHOTO IIpoLecca

[1K-1.3 Opranuzyer u TNpPOBOAUT KOHTPOJb KadecTBa Ha BCEX CTaausAX
ITPOU3BOJICTBEHHOTI'0 IIPOLECCA




4. CTpykKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;
— caMOCTOsITeNbHAs paboTa — 53 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

AynuropHas s
o KOHTaKTHas paboTa E 3 ®dopma TeKyILero
= B
= o )31 KOHTPOJIS
Pasnen/ Tema 5 (B akax. yacax) E > a 5 P Kox
S 3 ©| caMOCTOSITENBHON | yCHeBaeMOCTH U
JUCLUTUTAHBI 5 £ . | KoMnereHuuU
O g £ paboThI TIPOMEKYTOUHOM
nmab. | mpakT. | 5 & ATTeCTallNH
Jlek. < < 11
3aH. 3aH. QU &
1. Pa3nen 1. [ToaroToBka pyxn K JOMEHHOM IUIaBKE U IPOU3BOJICTBO YYr'yHa B JOMEHHBIX Ie4Yax
Wzyuenue
11 CrIpbeBbie yueOHOI, HayuHOU | Y CTHBII ompoc.
MaTepHabl JIOMEHHO U CIIPaBOYHOM 3amura
TUTAaBKU M MIX MOJATOTOBKA. JTUTEPaTypPHI IO mabopaTopHBIX IK-1.1,
Kountpoias KauecTBa 4 8/41 7 TEeMe pabor. I1K-1.2,
CBIpSl W TPOIYKIHH. JCIUTUTAHEL. Harmmcanue MK-1.3
UcnbiTanus  cwlpbd U Pabora ¢ KOHTPOJIbHOU
MPOIYKIHN JNIEKTPOHHBIMHU paboTsr Nel
OubIMoTeKaMH.
Nzyuenue
yaeOHOH, HAyIHOH
Y CIIPaBOYHOI .
Vel onpoc.
1.2 Koncrpykiust JUTEPATYPRLTIO 3amura IK-1.1,
.()MeHHOfI ey Y 2 2 6/311 6 reme J1a00paTOPHBIX IIK-1.2,
A JIUCLUIIIAHEL. pa6o$ I1K-1.3
Pabora ¢ p
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.
Nzyuenue
y4eOHOM, HaydHOU
U CIIPaBOYHOU .
N YcTHBI ompoc.
1.3 JloMmeHHBIH mpoliecc. JIATEpaTyphl 1O Samura IK-1.1,
Kontpomns KadyecTBa 2 6/2,31 8 TEME n I1K-1.2,
11ab0paToOpHBIX
MPOIYKIHA IUCUUILIAHEI. I1K-1.3
pabot
Pabora ¢
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.
Wroro no pazneny 8 120/9,3U 21

2. Paznen 2. TIpou3BOACTBO CTallM U IIBETHBIX METAJJIOB




2.1 KonseprepHoe
HPOU3BOCTBO CTau.
KoHnTposb KavecTBa
MPOIYKIHA

6/21

Uzyuenne
yueOHOM, HayuHOM
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JIACIMTUINHEL.
Pa6ora ¢
ANIEKTPOHHBIMHU
OUOIMOTEKAMH.

VYeTHBIl ompoc

IK-1.1,
MK-1.2,
IK-1.3

2.2 BmiuiaBka craim B
ANEKTPUIECKUX Medax

Uzyuenne
yueOHOM, Hay4HOM
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JICIUTUINHEL.
Pa6ora ¢
AIIEKTPOHHBIMHU
OUOIHOTEKAMH.

VYerHsIi onpoc.

3amuTa
1a00paTOPHBIX
pabot

IK-1.1,
MK-1.2,
IK-1.3

2.3 KogmieBas o6paboTka
cTanu

2/21

Wzyuenue
yueOHOI, Hay4YHOU
U CIIPaBOYHOM
JUTEPATypPHI MO
Teme
JCIUTUIAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTeKaMH.

VYcerHblii onpoc

IK-1.1,
MK-1.2,
IK-1.3

2.4  PaznuBka
Kontpons
MPOAYKIMH

CTaliu.
Ka4dyeCcTBa

4/21

Wzyuenue
y4eOHOM, HAyIHOH
Y CIIPaBOYHOI
JUTEPATYpPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
OubIMoTeKaMHu.

Vel onpoc.

3amura
71a00paTOPHBIX
pabor

IK-1.1,
MK-1.2,
IK-1.3

2.5 Meramnyprus Meau,
HUKEJIs ¥ aTIOMUHHS

Nzyuenue
y4eOHOW, HAyIHOH
Y CIIPaBOYHOI
JUTEPATypPHI MO
Teme
JCIUTUTAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.

KonTtponbhas
pabota

IK-1.1,
MK-1.2,
IK-1.3

Wroro no pazneny

10

16/611

32

Hroro 3a CEMECTpP

18

36/15,31

53

3a4éT

HToro no gucLUIINHE

18

36/15,3
14

53

3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMil KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMOIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IENbI0 BO3MOXHO HCIIOJIb30BAHHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBecHUH TA0OPATOPHBIX 3aHATHH MPEAIONATaeTCs HCIIOIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpenoaaBaTenem;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSTCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanm3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

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

- TNpUMEHEHWE PEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

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

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUII X IPUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA | yueOHuK / B.A. burees, K.H.



Bno-sun, B.M. Konokonsies, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 31aeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lonoJiHMTEIbHASA JIUTEpaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C.A. Metajuyprudeckue TEXHOJOTMU. Meramlyprusi 4€pHbIX METaIOB !
yuebnoe mocobue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 3neKTpoHHBIA // DaeKTpoHHO-OMONIMoTeuHast cructema «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/108106

2. be3doponos, 0. H. MapkupoBka craiei u cruiaBoB: Y4eoHoe nmocobue / bezdo-pomon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Texkcr : 9JIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenuaiibHble CTalU U CIulaBbl: YueOHoe mocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - TekcT :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamtyprudeckoe coipbe : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnosipck ; Cub. denep. yn-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
a1eKTpoHHBIN. - URL.:

[lepuoanueckas neyats (GKypHaJbI):

1. HayuyHo-TexHHYeCKM U TPOU3BOJICTBEHHBIH >KypHan «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayyHO-TeXHMYECKUH, TPOU3BOACTBEHHBII U Yy4eOHO-METOAMYECKHH KypHAal
«[IpousBoactso npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsii KypHal «YeépHble METAILIBD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (kypHan XUMHUYIECKOW TEXHOIOTHH U
merawtyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsni oxypHan «Becthuk MITY wum. TI'M. HocoBay. — URL:
http://vestnik.magtu.ru/

6. Cnenuanu3upoBaHHbIM HayYHO-TEXHHUYECKUH XypHan «JIluTeiiHoe mpou3BOACTBO. —
URL.: http://www.foundrymag.ru/

7. HayuHo-TexHnueckuii KypHal «JInrenmuk Poccum». — URL:
http://www.ruscastings.ru/work/396/6988

B) MeTonuyeckue ykazaHus:

1. Konecnukos 10.A., bynanos b.A., Cronsapos A.M. Metamnyprudeckue TEXHOJIOTHH B
BBICOKOITPOM3BOIUTEILBHOM KOHBEPTEPHOM Iiexe: - Maruuroropek: M3n-Bo Marauroropck. roc.
TexH. yH-1a uM. ['.11. HocoBa

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanue I1O Ne morosopa Cpok neiicTBuUS JTULIEH3UU



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
http://www.metallurgizdat.com/index.php
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

MS Windows 7

Professional(muis  |/-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 1117.09.2007 GeccpouHo
Professional

7Zip cBOOOTHO 06eccpouHO
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CcpUIKa

DnexTpoHHbIe pecypchl Oubmmorexku MI'TY um.
I.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickass T'ocymapcTtBeHHass OuOIMOTEKA.
Karanoru

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

Nudopmanmonnas cucrema - EnuHOEe OKHO
JIOCTYIIa K HH(POPMAIMOHHEBIM PeCypcam

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

[Touckosas cucrema Akaaemust Google (Google
Scholar)

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

HanmmonanbpHas
WH()OPMANMOHHO-aHAIUTHYECKAsT CHCTeMa —
Poccuiickuii HMHJEKC HAY4YHOI'O IIMTHPOBAHUS

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

9J’IeKTpOHHa$I 68.38. MNEPpUOANICCKUX I/I3,Z[8.HI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com /



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/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUHN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, INepeJadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIbIO.

2. VYuebHas ayauTopus JUis TPOBEACHUS JIAOOPAaTOPHBIX 3aHATUH OCHAIEHa
71a00paTOPHBIM 000PYAOBAHUEM:

- YCTaHOBKH 110 MOJEJIMPOBAHUIO CTAJICIVIABUIIBHBIX IIPOLIECCOB;

-MOJI€TM JJISl W3YYEHUs ONTHMAJIBHOIO pEeXHMa 3arpy3kd MaTepuajgoB B I€4b U
ONTUMAJILHOTO PACIPENETICHUEM CJIOS IIUXTOBBIX MaTEPUAIIOB HA KOJIOIIHUKE;

- MOJIeJIb JUIs U3Y4YEHUs (PU3MUECKOr0 COCTOSHUS 30HbI TOPEHHUS;

- MOJENH JJIsi U3YYEHUsS YCIOBUN HENPEPHIBHOTO JIBUKEHUS MaTEpUATOB B JIOMEHHON
IIeYU U ONPEACIISAIOIEeN PO CHIIOBOIO B3aMMO/IEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JIJIsl U3y4eHHS (PU3NIECKUX CBOWCTB MaTEPHAJIOB;

- MOJIEJU 10 U3YYEHUIO POBHOCTH CX0/1a LIUXThI;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

3. YuebHas ayquTopus i IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTAllUK OCHAIIICHA!

- KOMIIBIOTEpPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

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

- CHIeMaIM3UPOBaHHON MeOebIo.

5. ITlomemenue ans XpaHeHHs W TMPO(UIAKTUYECKOTO OOCIyXHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas camMOoCToATeNIbHas paboTa 00yJaroIUXCsl OCYIIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX pa0OT M PEIICHUs 3a/1a4, B KOTOPBIX COYECTAIOTCS
3JIEMEHThl TEOPUM M MPAKTUKU CTAJICIIABUIIBHBIX IMPOLIECCOB, MO 33JlaHUI0 U I0J KOHTPOJIEM
npenoaaBaress.

BueaynutopHass camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISIETCS B BUIE
W3YYCHUS YUeOHOU JTUTEepaTyphl IO pa3zesiaM AUCIUTILTAHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CaMOCTOSATEIbHOW PabOTHI
no aucruminHe «OCHOBBI METAJUTYPTrHYECKOTO MPOU3BOICTBA» OMYOJMKOBAHBI B CIIEAYIOIIEM
y4eOHO-METOIUYECKOM 00eCIICUeHUH:

1. CenuBanos B.H., CronspoB A.M., Macanbsckuit C.C. MonenupoBanue o0Opa3oBaHUsI
yCaJOYHOM PAaKOBUHBI B CTAJbHBIX CIMTKAaX / MeToauyeckue yka3aHHUs 110 BBIIOJIHEHUIO
nabopaTtopHOil paboThl MO AucHUIUIMHE “OCHOBBI METAJULyprU4ecKoro IMpOU3BOJACTBA” IS
cTyneHToB HamnpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CtonsspoB A.M. ®usnueckoe MOJACIUPOBAHUE KPUCTALIU3ALNUU
CTaJIbHOTO ciauTKa / MeToauueckue YyKa3aHus Ui BBIIOJHEHMs J1a0OpaToOpHOW paboThl 1O
mucuuruinHe “OCHOBBI METAJUTyPTUYECKOTO MPOM3BOJACTBA” ISl CTYJACHTOB  HANpaBJICHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CtomsapoB A.M. CtpoeHHE CTalbHBIX CIMTKOB / MeTomudeckue
yKazaHuss K  Ja0OpaTOpHBIM 3aHATUAM 0O AucUUIUIMHE “OCHOBBI METATypru4ecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruaurtoropck: MI'TY, 2014. —
&c.

[Tepeuenp 1abOpaTOpHBIX pabOT MO TUCIUITIIMHE:

1. H3yueHue KoyIeKIMH 00pa31OB CHIPHIX MAaTEPHAIOB U MPOJYKTOB TOMEHHOM IIaBKH.
2. H3ydeHme KpUCTAUIMYECKOTO CTPOCHUS K MAKPOCTPYKTYPBI HEMPEPHIBHOIUTHIX 3arOTOBOK

OuneHovHBbIE CpPeCTBa /IS TEKYLIero KOHTPOJISA YCIIeBaeMOCTH, IIPOMeKYTOYHOM
aTTeCTAlMHU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

CrpykTypa NOpOM3BOACTBA UYEPHBIX METANIOB U  3aJayd  METAJIyprHYeCcKOro
npousBojacTBa. [IpuMeHeHne keme3a MW ero CIulaBoB. Pa3BuTHe  MeTaTyprudeckomn
IIPOMBIIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM MPOMBILUIEHHOM ITPOU3BOACTBE. ChIphEBBIE
MaTepuaibl JOMEHHOM MJIaBKU U UX MOATOTOBKA.

Yerablii onpoc. JlomeHHbli pouece.  IIporueccesl B ropHEe TOMEHHOM NEYH.
Pacnipenenenue MmarepraioB Ha KOJOIIHUKE TOMEHHOM NIeuu IIpu 3arpy3ke. [loBenenue
MIPUMECHBIX JIEMEHTOB YyTr'yHa: BOCCTAHOBIIEHHE MapraHiia, KpeMHus, hocdopa, BaHaIus U
tutaHa. UyryH u ero kauectBo. O0pa3oBaHue 4yryHa. Buasl 4yryHOB, BBIIIJIABISIEMbBIX B

JIOMEHHbIX nevax. [loBeneHue cepsl B JoMeHHOM M1aBke. OCHOBHAs peakius fecyabdypauud B
TOpHE MeYu ¥ BHEIOMEHHasl Iecyab(yparusi.

Yerabiii  onpoc.  KucmopoIHO-KOHBEPTEPHBIM MPOLECC C BEPXHEH MPOIYBKOM.
VYerpoiictBo  kucnopogHoro koneeprepa. llluxtoBble Marepuanbl. TeXHONOTUs TJIaBKH.
TermmoBol pexuM. BrimiaBka siernpoBaHHbIX cTajieid. OTBOA M OYMCTKA KOHBEPTEPHBIX
ra3os, 3KoJiorus npoiiecca. KoHTposb 1 aBTOMaTU3alus KUCIOPOIHO-KOHBEPTEPHOTO MpoIlecca.
TexHuko-3KOHOMHUYECKHEe Toka3atenu mporecca. [lepenen docdopucTix YyIr'yHOB B




KOHBEpTEpax C BepxHeW mponayBkoil. KoHBepTepHble Mpolecchl € JIOHHOW INPOAYBKOMN
kuciopogoM. KoHBepTepHble Tmporecchl ¢ KOMOWHHUpPOBAaHHOUM mpoayBkoil. [lmaBka cramm ¢
YBEIMYEHHBIM PAaCX0/0M JIoMa. DHEPro3aTpaTsl U cOepekeHUEe MAaTEPUAIOB MPU NMPOU3BOCTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mpoiiecce. KauecTBo cTanu u cepTuduKamus npoyKIum.

Ycrablit onpoc. KoBmeBas 06paboTka cranu TexHOJOrHUecKue BapHaHThI Mepezena 1o
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 0OpabOTKM M HX CymHOCTh. OOpaboTka
MeTajula  JKUAKUM CHHTETHYeCKMM ImuiakoM. OOpaboTka MeTalla WHEPTHBIM — Ta30M.
BakyymupoBanue xuikoi ctanu. Beenenue B UAKUN METaT MOPOLIKOOOPA3HBIX MaTepUANIOB.
KomOuHMpoBaHHbIE METOABI KOBIIEBOH 00paOOTKH MeTaia ¢ €ro HarpeBOM. ABTOMaTH3alus
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHepro3arparbl M cOepekeHHe MaTepuajoB IpU
KOBIIIEBOI 00paboTKe CTalli pa3IMYHBIMU CIIOCOOAMH.

KontposnbHas padora. Knaccudukarmus cranei.




MNPUJIO)KEHHUE 2

7 OneHOYHbIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN
a) IInanupyemole pe3yiomamel 00yueHUA U OYEHOUHbBIE CPEOCHEa 01 NPOBEOCHUSA RPOMEHCYMOYHOI AMMECMAUUU:

CTpyKTypHBI
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeiCcTBa
KOMITETCHIIUH

OIIK-6 - CnocoGeH nmpuHUMAaTh 0OOCHOBAHHBIE TEXHUYECKHE PEUICHUS B IPOPECCHOHATBHOM IeATEILHOCTH, BEIONpATh 3¢ dekTuBHbBIC 1 Oe30macHbIe
TEXHUYECKHE CPEICTBA M TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeueHb 000pyI0BaHUS HA - [IepedyeHp TEOPETUYECKUX BOIIPOCOB K K3AMEHY:
IIPOM3BOJICTBE U B JJA0OPATOPUH, 00CCIICUMBAIOIICE | —  Pojib UepHBIX METAIIOB B c(hepe YeT0BeueCKOil JesTeNbHOCTH
0e3omacHoe MoJy4eHUe U UCCIIEI0BaHNE - Yto TaKoe dyryH?

MaTepUaJIOB U U3NEJINH U3 HUX - OO011ast cxema IPOM3BOJICTBA YSPHBIX METAILIIOB.

— OcHOBHOE pa3n4ue YyryHa u ctajin?

- Urto Takoe crann?

- Kakwue craneriaBuiibHbIC arperatbl MOT'YT UCTIOIB30BATHCS JIIS
BBITJIABKH CTaIH?

- HazoBuTe MMXTOBBIE MAaTEPUAIBI, KOTOPHIE HCIIOIB3YIOTCS TTPH
BBITUTABKE CTATM B KUCJIIOPOJHOM KOHBEpTEpE.

— HazoBuTe mMXTOBBIE MaTepUANBI, KOTOPHIE HCTIONB3YIOTCS MIPU
MPOU3BOJICTBE AIFOMHUHUSA, MEIH, HUKETIS.

- Kakue arperaTbl HCIIOJB3YIOT TIPH MTPOU3BOJICTBE IIBETHBIX
METaJI0B?

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

- Crioco0OsI TOATOTOBKH PYyI K TIOMEHHOM TutaBke. HazHauenue u
XapaKTePUCTHKA CIIOCOO0B OKYCKOBAHUS KeJIC30PYIHBIX MaTePHAIIOB.
— CyIIHOCTH arjaoMepalMoHHOTO Mpoliecca.

— O6opymoBaHue IJisi MPOU3BOJCTBA OKYCKOBAHHOTO CHIPhSI




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

Ob6opynoBanue Al MPOU3BOJCTBA UYT'YHA.

Ob6opynoBanue AJsi MPOU3BOJICTBA CTAJIH.

ObopynoBanue A pa3IuBKU YyryHa

OO11ee ycTpOHCTBO M COCTAaB KOMILIEKCA TJOMEHHON TIeUH.

Hapucyiite cxemy npoduiisi KHCIOPOIHOTO KOHBEpTepa

[Iepeuncnure ocHoBHBIE pasHOBUAHOCTHY MHJI3.

Ilpakmuueckue 3a0anus:

OIpeeIUTh OKHUCJIUTENbHYIO CTIIOCOOHOCTh arjomMepara,
conepxariero 60 % Feobur u 15 % FeO.
OTIPEACTUTh OKUCIUTEIbHYIO CIIOCOOHOCTh OKAaJIHMHBI, COJIEpIKallen
70 % Feobm u 73 % FeO.
CKOJIbKO W3BecTH, coaepkameid 85 % CaO, morpeOyercs amns
onurakoBanus 0,7 % Si B 300 T »KHIKOro MeTajlia, €Clii OCHOBHOCTh
nuraka-3,5 ?
Ha CKOJIBKO MTOBBICUTCSI OCHOBHOCTD IIUIaKa, €CJIM K 35 T IIIaKa,
conepxaiero 43 % CaO u 13 % Si02 1o6aBuTh 7 T U3BECTH,
conepxkarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHuBaeT 1o KpUTEPHSIM TEXHOJIOTHUYECKHH MpoLiecc
B Mpo¢eccHoHaTbHOW 007acTH C TOYKH 3PEHUs
6e3omacHOCTH U 3P (HEKTUBHOCTU

1.
2.

Hepeuenb meopemuuecKux 60npocoeé K IK3aMeny:

TpeboBanust k mnpodeccCUOHATBHON JeATENHPHOCTH PAOOTHUKOB
YEPHOU METAJUTYPIUH

OxapakTepu30BaTb XUMUYECKHI COCTAB JKENE3HBIX PYI.

O6o3HauuTh TpeOOBaHMS K KayecTBY KEJIE€3HBIX pyld U
HE00X0AMMOCTh MOATOTOBKHU MX K JIOMEHHOM I1aBKe;
KnaccudunupoBars THIBI KENE3HBIX Py MO Pyao00pa3yrolemy
MUHEpamy

OcHOBHBIE TpeOOBaHMsI 0€30M1aCHOCTH NPH MPOU3BOJICTBE YYT'yHA.




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

— OcHoBHbIe TpeOOBaHUs O€30MTACHOCTH MTPU POU3BOJCTBE CTAU

— OcHoBHble  TpeOoBaHHMs  OE30MACHOCTH TNPH  HPOHU3BOJCTBE
arjomepara

— Kakue npeumyiectBa MMeeT HEMpepblBHAS PA3JIMBKa CTalIH IMEpe.l
Pa3JIMBKOM B U3JIOKHUILIBI?

— CpaBHUTH TEXHHUKO-3KOHOMUYECKHE TIOKA3aTeIH PadOThl JOMEHHBIX
nedeit Ne§ (c b3VY) u Ne 4 (koHycHOE 3arpy304HO€ YCTPOHUCTBO)

— Onwucarb TEXHOJIOTUYECKUH MPOLIECC TPOU3BOJICTBA YYT'yHA, YKA3aTh
KpuTepun dPPEKTHBHOCTH

— Onwucarh TEXHOJOTMYECKUN MpOIlecC MPOU3BOACTBA CTallM, YKa3aTh
Kputepuu 3G HEKTUBHOCTH

— Ormnucarp TEXHOJOTHYECKHI MpoIecC MPOU3BOACTBA ariomeparta,
yKa3aTh KpuTepun 3 (HEeKTHBHOCTH

Ilpakmuueckue 3a0anus:

— OrmpenenuTts OKACIUTENBHYIO CIOCOOHOCTH OKAJIHHBI, COJepIKAIIEeH
70 % Feobm u 73 % FeO.

— Ckonpko u3BectH, cojepxameit 85 % CaO, morpebyercs s
onurakoBanusa 0,7 % Si B 300 T »XKHMIKOTO MeTalla, €CIIM OCHOBHOCTD
nuraka-3,5?

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




0) Ilopsimoxk mnpoBeleHHs] NPOMEKYTOUHON aTTeCTAUMU, MOKA3aTeJM W KPUTEpPUH
OLlCHUBAHMUSL:

[Ipomexyrounas arTectanus MO  JUCHUIUIMHE «OCHOBBI  METAJLIyPruyecKoro
NMPOU3BJACTBA) BKIIOYACT TEOPETHUECKUE BOMPOCHI, MTO3BOJISFOIINE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMUCs 3HAHUH, U MPAKTHYECKUE 33JJaHHs, BBIBIISIONINE CTENICHh C(OPMHUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI IK3aMeHA:

— Ha ONEHKY «OTIUYHO» (5 0aJIoB) — OOYYarOIIUICS JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xxopoio» (4 Oamna) — oOydaromuics JeMOHCTPUPYET CPEIHUN YpPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATUTUYECKUX OTEPAIUsX, IEpeHOCe
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/IOBJIETBOPUTEIILHOY (3 Oaiia) — 00yJaromuics: IEMOHCTPUPYET MOPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIUKCs
HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHHMMU 3HAHUAMU U YMCHHAMHU IIPU UX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIILHOY (2 Oaiuia) — 00yJaroIuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTyaTbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYAOBIETBOpUTEIbHOY (1 6aim) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHHUS W OOBSACHEHHS HMHPOpPMAIMK, HE MOXET T0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



