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XUMHYECKHX TEXHOJIOTHH

10.02.2021, npotoxoin Ne 5
A.C. XapuyeHKo

PaGouas nporpamma o00peHa Meroauueckoi komuccueit UMMuM

03.03.2021 r. npoTokox Ne 4 4
ITpencenatens W A.C. CaBuHOB
¢/

Pa6ouast mporpamMma cocTaBjieHa: y ’ /
noueHt kapeapsl MuXT, kau/. TeXH. HayK| \v( QLA; j,/{% ( — W.B. Makaposa

Penensenrt:
1. npenogasatens kadenps JINuM, kanz. TexH. Hayk W.B. Muxankuna

~



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

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 U XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYECKHX TEeXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




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

Juctumumaa OCHOBBI METALTYPTrUYE€CKOTO POM3BOJICTBA BXOAUT B 00s13aTEIbYIO YacTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

BBeznenue B HanpaBieHue

Hcropus Meramnypruu

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

BBenenue B HanpaBieHue

VYyeOHasi - 03HaKOMUTENbHAS IPAKTUKA

KoHcTpyrpoBaHue u NpoeKTUPOBAaHUE CTAJICIIIIABUIIbHBIX LIEXOB

O6opynoBaHre COBPEMEHHBIX JOMEHHBIX 1IEXOB

[IpoekTupoBaHyie JOMEHHBIX [T€Yei U BCIIOMOTaTeNIbHOTO 000PYA0BaHUs

Teopus u TEXHOJIOTHS TOMEHHOTO IpoIecca

Teopust 1 TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX PYI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHMs AMCHUIUIMHBI (MoOnyisi) «OCHOBBI METaJUTypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS TOJKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEHIUSAMHU:

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

OIIK-6 CnocobeH mpuHUMaTh OOOCHOBAaHHBIE TEXHHYECKHE pPEIICHHs] B TMPOQeCcCHOHATBHOM
JeSITeIbHOCTH, BBIOMPATh 3(h(peKTHBHBIEC M 6€30IacCHbIE TEXHUUECKUE CPEACTBA U TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeyeHb 00OPYIOBaHMS HAa TPOU3BOJICTBE U B J1abOpaTOpHH,
obecrieunBaroniee 6€30MacHOE MOJYYCHUE W UCCIIEOBAaHUE MAaTEpUAJIOB U
W3S U3 HUX

OIIK-6.2 OnenuBaet o KpUTEPUSIM TEXHOJOTHYECKHIA mporecc B
npodeCCHOHAIBHOW  00JacCTM ¢ TOYKH 3peHusi Oe30MacHOCTH W
3P HEKTUBHOCTH




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— camocrosTenbHas pabora — 160,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac
dopma aTTeCTalNH - SK3aMeH

Paznen/ rema
JUCLUIUINHEI

AynuropHas
KOHTaKTHas paboTa
(B akan. yacax)

Kypc

11a0.
3aH.

Jlek.
3aH.

IPaKT.

CamocTosiTennbHas
paboTa cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIEBAEMOCTHU H
IPOMEXKYTOYHOU
aTTeCcTalluu

Kon
KOMITIETEHI[UN

1. Pa3pmen 1. [IpousBoacTBo

YyryHa B JOMCHHBIX II€9ax

1.1 CsipbeBbie MaTepUaIbI
JIOMEHHON TIUTaBKH M HMX
ITOArOTOBKA

1 2/11

20

Wzyuenue
yueOHOM, HAyYHOH
U CIIPaBOYHOU
JIUTEPATYpPHI 110
TeMe
JTUCLIUIUINHBI.
Pabora ¢
JIEKTPOHHBIMU
O6ubauorexamu.

3amura
1abopaTopHOH
paboter Nel

OIIK-6.1,
OIIK-6.2

1.2 Koucrpykius
JIOMEHHOI rneuu u
JIOMEHHBIH Tporecc

40,4

Nzyuenue
yueOHOM, HAYYHOMH
U CIIPaBOYHOU
JUTEPATypPHI MO
Teme
JCIUTUTAHEIL.
Pabora ¢
SNIEKTPOHHBIMHU
OubIMoTEeKaMH.

YerHblii onpoc

OIIK-6.1,
OIIK-6.2

Wroro no pazneny

2 2/11

60,4

2. Paznen 2. TIpousBoacTBO

CTaJIM U IIBETHLIX METAJIJIOB

2.1 OO0mme
CTaJICMIaBUIILHOTO
npousBoacTBa. [lluxTa it
MPOU3BOJICTBA CTAIH

OCHOBBbI

20

Nzyuenue
yaeOHOU, HAyTHOH
U CIIPaBOYHOU
JUTEPATypPHI MO
Teme
JACIUTUTAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubanorexamu.

YcrHBli onpoc

OIIK-6.1,
OIIK-6.2

2.2 CriocoOsI
MPOU3BOJICTBA u
00paboTKH cTanu

1 |2/0,6U

40

Nsyuenue
y4eOHOM, HayqHOH
U CIIPABOYHOM
JIUTEPATYPHI 110
Teme
JUCLIUIUINHBI.
Pa6ora ¢
3JIEKTPOHHBIMU
OnbaroTexamu.

3amura
nabopaTopHO’
paboter Ne2

OIIK-6.1,
OIIK-6.2




Uzyuenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
JIMTEpaTypHI O

2.3 Meramnyprus Meny, KonTponbHas OIIK-6.1,
40 TeMme

HUKEN U aTIOMHHUS pabota OIIK-6.2

JTACIUTUIAHEI.

Pabora ¢

ANIEKTPOHHBIMHU

O6nbaroTexamu.
HUroro no pazaeny 2/0,61 100
Hroro 3a cemecTp 4/1,611 160,4 9K3aMeH
Hroro no aucumruinye 4/1,611 160,4 SK3aMeH




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 OOyYaromMXcs 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 npoBeacHNH TAOOPATOPHBIX 3aHATHH MPEAIOIATaeTCs UCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIbHOE HM3y4eHHUE, Ha TOJTOTOBKY K JaOOpaTOPHBIM 3aHSTHSIM, MOITOTOBKY 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.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
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
«Jlanmby : [caiiT]. — URL:

0) lonoJiHMTEILHASA JIATEpaTypa:

0) [lonomHuTENBHAS INTEpPATYpA!

1. UsneB, C.A. Metauryprudeckue TEXHOJOTHU. MeTamutyprus 4€pHBIX METAJUIOB .
yuebnoe nmocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : snekTpoHHbId // DAeKTpOHHO-0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

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

3. CnenaibHbIE CTAJIM M CIuIaBbl: YueOHoe mocobue / Kosaesa A.A., Jlomaruna E.C.,
Anuknaa B.U. - Kpacuosip.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamtyprudeckoe coipbe : yueo. mocodue / 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

[Teproanueckas mevatsb (KypHabI):

1. HayuyHo-TexHMuYecKMH U TpPOU3BOJACTBEHHBIH KypHan «Mertamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHOo-TeXHWYeCKWH, TPOU3BOJICTBEHHBII U Yy4eOHO-METOIUYECKUN >KypHAl
«[IpousBojactBo npokata». — URL: http://www.nait.ru/journals/index.php?p _journal_id=7

3. Hayunsrii KypHa «UépHble METaJUIBD. — URL:
https://www.rudmet.ru/catalog/journals/5/

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

5. Hayunsrit xypaan «Bectauk MI'TY um. I'.1. HocoBa». — URL.: http://vestnik.magtu.ru

6. Crnennann3upoBaHHBIN HAyYHO-TEXHUYECKHUI XypHan «JIuteliHoe MpOU3BOACTBO. —
URL.: http://www.foundrymag.ru/

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

B) MeToanyeckne yKazaHus:

1. Konecuukos I0.A., bynanoB b.A., Ctonspos A.M. Meramtypruueckue TeXHOJIOTHUH B
BBICOKOTIPOU3BOMTEIHLHOM KOHBEPTEPHOM liexe: - Marauroropck: M31-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [.11. HocoBa

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenune

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN



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

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

3J'IeKTpOHHa$I basa MNEPpUOANICCKUX U30aHUN

East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



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/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayouTopus U1 NpPOBEAEHUS JIaOOPAaTOPHBIX 3aHATUH OCHAILEeHa
1a00paTOPHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICJIMPOBAHUIO CTAJICINIABUIIBHBIX ITPOLIECCOB;

-MOJENIN /Il M3Yy4EHHUS ONTHUMAIBHOTO pEeXHMMa 3arpy3KM MaTepuajoB B I€4b U
ONTUMAJILHOTO Paclpe/IeICHUEM CII0S LIMXTOBBIX MAaTEpUAJIOB Ha KOJIOIIHUKE;

- MOZICTTb [Tl M3Y4YEHUs (PU3HMUECKOTO COCTOSHUS 30HBI TOPECHUS;

- MOJENH JJI U3Y4EHUs YCIOBHUN HENPEPHIBHOIO JIBUKEHUS MaTEpUaoB B JIOMEHHOH
II€YH ¥ ONPEAEIISAIONIEH POJIU CUIOBOTIO B3aUMO/ICHCTBUS IOTOKOB IIUXTHI U Ia3a;

- YCTAaHOBKH JIJIsl U3y4eHUsI PU3NUECKUX CBOWCTB MaTepHaJIOB;

- MOJIEJIM 110 U3YYEHUIO POBHOCTHU CX0/1a IIUXTHI;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

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

- CIIeMaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITBIOTepPHOI TexHHKO# ¢ maketom MS Office, ¢ mogkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. ITlomemenne pans XpaHeHHsT W TNPO(UIAKTUYECKOTO OOCIyXHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

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



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas camMOoCToATeNIbHas paboTa 00yJaroIUXCsl OCYIIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX PabOT U pelIeHUs 3a/1ad, B KOTOPHIX COYECTAIOTCS
3JIEMEHTBhl TEOPUM M MPAKTUKU CTAJIEIUIABWIIBHBIX IPOLECCOB, MO 33JlaHHUI0 U IO0J KOHTPOJIEM
npenoaaBaress.

BueaynutopHass camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISIETCS B BUIE
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CaMOCTOSATEIbHOW PabOTHI
no auctuminHe «OCHOBBI METALTYpPTUYE€CKOTO MPOU3BOACTBA» OIYOJMKOBAHBI B CIIECAYIOIIEM
y4eOHO-METOIUYECKOM 00eCIICUeHUH:

1. CenuBanos B.H., CronsapoB A.M., Macanbsckuit C.C. MonenupoBanue oOpa3oBaHusI
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 MoJeIMpOBaHUE KpHUCTALIM3ALUU
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 TUCIMITIIMHE:

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

OrneHOYHBIE CPEJICTBA IS TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH, IIPOMEXKYTOUHOM
aTTeCTallly 110 UTOTaM OCBOEHUS IUCLUIUINHBIL:

CrpykTypa NOpOM3BOACTBA UYEPHBIX METANIOB U  3aJayd  METAJIyprHYeCcKOro
npousBojacTBa. [IpuMeHeHne keme3a MW ero CIulaBoB. Pa3BuTHe  MeTaTyprudeckomn
IIPOMBIIIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM MPOMBILIUIEHHOM 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: BOCCTAHOBIIEHUE Mapraniia, KpemMHus, pochopa, BaHaaus 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 1ecyabdypanus.

Yerabiii  onpoc.  KucmopoIHO-KOHBEPTEPHBIM MPOLECC C BEPXHEH MPOIYBKOM.
VYerpoiictBo  kucnopogHoro koneeprepa. llluxtoBble Marepuanbl. TeXHONOTUs TJIaBKH.
TermmoBol pexuM. BrimiaBka siernpoBaHHbIX cTajieid. OTBOA M OYMCTKA KOHBEPTEPHBIX
ra3oB, 3KoJiorHs mnpoiiecca. KoHTposIb U aBTOMaTH3alus KUCIOPOAHO-KOHBEPTEPHOTO MpoIiecca.
TexHuko-3KOHOMHUYECKHEe Toka3atenu mporecca. [lepenen docdopucTix YyIr'yHOB B




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

Ycrablit onpoc. KoBmeBas o6paboTka cranu TexHOIOrHUecKrue BapHaHThI Nepeaesa Mo
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 0OpabOTKM M HX CymHOCTh. OOpaboTka
MeTajula  JKUAKUM CHHTETHYeCKMM ImuiakoM. OOpaboTka MeTalla WHEPTHBIM — Ta30M.
BakyymupoBanue xuikoi ctanu. Beenenue B UAKUN METaUT MOPOLUIKOOOPA3HBIX MaTepUasoB.
KomOuHMpoBaHHbIE METO/bI KOBIIEBOH 00paOOTKM MeTajia C €ro HarpeBOM. ABTOMAaTH3aLUs
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHepro3arparbl M cOepekeHHe MaTepuajoB IpU
KOBIIIEBOI 00paboTKe CTalli pa3IMYHBIMU CIIOCOOAMH.

KontposbHas padota. Kitaccudukamnms craiei.




MNPUJIO)KEHHUE 2

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

CTpyKTypHBI
AJIIEMEHT [Inanupyemblie pe3ynbTaThl 00yUeHUs 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 POU3BOJICTBA YSPHBIX METAILIOB.

— 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 muxXTOBBIE MaTepUANIBI, KOTOPHIE UCTIONB3YIOTCS IPU
MPOU3BOJICTBE AIFOMUHUS, MEIU, 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 KEJIe30PYTHBIX MaTePHUAIIOB.
— CyIIHOCTH arjaoMepalMoHHOTO Mpoliecca.

— O6opymoBaHue IJisi MPOU3BOJCTBA OKYCKOBAHHOTO CHIPhSI




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Inanupyemsble pe3yabTaTbl O0yUEHUS

OneHouHble CpeaCTBA

- Ob6opynoBanue Al MPOU3BOJCTBA UYT'YHA.

- Ob6opynoBanue AJsi MPOU3BOJICTBA CTAJIH.

- ObopynoBanue A pa3IuBKU YyryHa

- O011ee ycTpOHCTBO M COCTaB KOMILIEKCA JOMEHHOW TIeUH.

- Hapucyiite cxemy npoduiisi KHCIOPOIHOTO KOHBEpTepa

- [Iepeuncnure ocHoBHBIE pasHOBUAHOCTHY MHJI3.
Ilpakmuueckue 3a0anus:

— OIpeAeiuTh OKHUCJIUTENbHYIO CTIIOCOOHOCTh arjomMepara,
conepxariero 60 % Feobur u 15 % FeO.

— ONpeAeNuTh OKUCIUTEIbHYIO CIIOCOOHOCTh OKaJIMHBI, COJIEpIKallen
70 % Feobm u 73 % FeO.

— CKOJBKO wu3BecTH, conepxkameir 85 % CaO, morpebyercst s
onurakoBanus 0,7 % Si B 300 T »KHIKOro MeTajlia, €Clii OCHOBHOCTh
nuraka-3,5 ?

— Ha CKOJIbKO MOBBICUTCSI OCHOBHOCTb IIIJIaKa, €Cu K 35 T 111aka,
conepxariero 43 % CaO u 13 % SiO2 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

Hepeuenb meopemuuecCKux 60npocoé K IK3amMeny:

— TpeboBanus k npoecCHOHATBLHON JEATENbHOCTH paOOTHUKOB
YEPHOU METAJUTYPIUH

1. OxapakTepu3oBaTh XUMHUYECKUN COCTAB KENE3HBIX PY/I.

2. O0o3HaunTh TpeOOBaHUS K  KAueCTBY OJKENE3HBIX pyd U
HE00X0AMMOCTh MOATOTOBKHU MX K JIOMEHHOM I1aBKe;

— KrnaccudunupoBaTh TUIBI KEJIE3HBIX PYyI MO PYA000pa3yrolemy
MUHepay

— OcHoBHbIE TpeOOBaHUsl 6€30MACHOCTH IPU NPOU3BOJCTBE UYT'YHA.




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Inanupyemble pe3ynbTaThl 00yUeHUs

OneHouHble CpeaCTBA

— OcHoBHbIe TpeOOBaHUs O€30MTACHOCTH MTPU POU3BOJCTBE CTAU

— OcHoBHble  TpeOoBaHHMs  OE30MACHOCTH TNPH  HPOHU3BOJCTBE
arjomepara

— Kakue npeumyiectsa uMeeT HENpepbIBHASI pa3jiMBKa CTAIU IMEpe]
Pa3JIMBKOM B U3JIOKHUILIBI?

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

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

— Onwucarh TEXHOJOTMYECKUN MpoIlecC MPOU3BOJACTBA CTallM, YKa3aTh
Kputepuu 3GpHEKTUBHOCTH

— 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 mnpoBedeHUs NPOMEKYTOYHON aTTeCTALMHU, IMOKA3aTeJM W KPUTEepUH
OLlCHUBAHMUSL:

[Ipomexyrounas arTectanus MO  JUCHUIUIMHE «OCHOBBI  METAJLIyPruyecKoro
NMPOU3BJACTBA) BKIIOYACT TEOPETHUECKUE BOMPOCHI, MTO3BOJISFOIINE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromMMUCs 3HAHUH, U MPAKTHYECKUE 33aJJaHHs, BBISBIIOIINE CTEIICHh COPMHPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI IK3aMeHA:

— Ha ONEHKY «OTIUYHO» (5 0aJIoB) — OOYYarOIIUICS JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUAMU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHON CIOKHOCTH.

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

— Ha OIICHKY «YJIOBJICTBOPUTEIILHOY (3 Oaiuia) — 00yJaromuics: JIEMOHCTPUPYET MOPOTOBBIH
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIUKCs
HCIIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYJHCHUS IIPU OINCPHUPOBAHUN 3HAHHUAMHU U YMCHUAMHU IIPH HUX
MEPCHOCE HAa HOBBIC CUTYAallNH.

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

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



