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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3anuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu Kadeapbl MeTammypriui 1 XUMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHust TUCHUIUIUHBI «OCHOBBI METAJUTYPTUYECKOTO IMPOU3BOJCTBAY
SBIIAIOTCS: Ppa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KayecTB, a Takxke (opMupoBaHUe
oOuienpogecCHOHANbHBIX U NMPOPECCUOHAIBHBIX  KOMIETEHLUUH B  COOTBETCTBUU C
tpeboBanusiMu  PI'OC BO mo wHamparnenuto mnoarotoBku 22.03.02 Meramtyprus;
npuoOpereHue O00y4aroIMMUCS 3HAHUM TEOPETHYECKUX OCHOB U MPUHIUIIOB NMPAKTUYECKOM
pealin3aiuy COBPEMEHHBIX CIIOCOOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAJLIOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunirHa OCHOBBI METAJUIyprHYECKOro MPOMU3BOJACTBA BXOAUT B 00S3aTENBHYIO
4acTh y4eOHOI0 Iu1aHa 00pa30BaTeIbHOM NPOrpaMMBbl.

JUis  u3yyeHMs ~ QUCLMIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHUS,  BIAJCHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

BBenenue B HanpaBieHue

Hcropus metamtypruu

3HaHus (YMEHUs, BJIaJIeHUs), IOJyYEHHbIE IPU U3YUYEHUHU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs1 U3YYCHHS JUCIUTUTAH/TIPAKTUK:

Beenenue B HanpaBieHue

Y4eOHast - 03HAKOMHUTEIbHAS TPAKTUKA

KoHcTpynpoBaHue U IpOEKTHPOBAHUE CTAJICIUIABUIIBHBIX 1[EXOB

OO6opynoBaHue COBPEMEHHBIX JOMEHHBIX I[€XOB

[TpoexTHpoBaHKE TOMEHHBIX M€Yl U BCIIOMOTraTeIbHOIo 000pyA0BaHUS

Teopust U TEXHOJIOTUS JOMEHHOTO ITpolecca

Teopus 1 TEXHOJIOTUSI OKYCKOBAHUS KEJIE3HBIX Py

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThl 00yUeHHus

B pesynaprare ocBOeHMsS IUCHMIUIMHBI (MOAaysisi)  «OCHOBBI METaNIyprHyecKoro
IIPOU3BO/ICTBAY O0yUarOIIUICS TOJKEH 001a/1aTh CIEYIOIMMHA KOMIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-6 CrocobeH mpUHHMaTh OOOCHOBaHHBIE TEXHHYECKUE pEIIeHUs B Npo(ecCHOHAIbHOU
NEeSITeTbHOCTH, BBIOUpaTh 2P (HEeKTUBHBIE 1 0€30MMaCHbIE TEXHUYECKUE CPEJICTBA U TEXHOIOTUH

OIIK-6.1 Omnpenensier nepevyeHb 000pyI0BaHKS Ha IPOU3BOACTBE U B Jaboparopuu,
obecrneunBaroliee 0€30MacHOe MOJyYeHHUE U HCCIIeIOBaHNEe MAaTEpUaIoB U
U3JIEITNN U3 HUX

OIIK-6.2 OrneHrBaeT MO  KPUTEPHSIM  TEXHOJOTMYSCKMH  TIpolecc B
npoeCCHOHATLHON  00JaCTH ¢ TOYKH 3pCHUS  OE30MacHOCTH U
3¢ (HeKTUBHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mas TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaja. 4acoB, B TOM YHUCIIE:

— KOHTakTHas pabora — 10,9 akaz. 4acos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 124,4 akaj. 4acos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyIero
S B
B aKaJl. yacax 5] U KOHTPOJISt
Pasnen/ Tema 3 ( A ) £ . P Kon
> 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JTUCLUTUTAHBI R g . | xommerenuuu
g g paboThI MIPOMEKYTOUHOM
Tex mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O =
1. Paznen 1. IlpousBonacTBo uyryna
B JIOMCHHBIX I€4ax
Nzyuenue
yueOHOM, HayuHOI
U CIIPaBOYHOM
1.1 CeippeBble MaTepHabl JTUTEpaTypHI TIO 3ammra OIK-6.1
IOMEHHOM IITaBKU H WX 1 2 14 TeMe nmabopatopHOit OIK 6. 2’
[IOATOTOBKA JTUCLIUIUINHEL paboTter Nel ’
Pabota ¢
3JIEKTPOHHBIMU
OubInoTeKamMH.
1
W3yuenue
y4eOHOM, HayIHOU
U CIIPAaBOYHOM
. JUTEPATYPHI 110
1.2 KoHcTpyKuus DJOMEHHOU paryp . OIIK-6.1,
o 1 10,4 TeMe VYerHbIl onpoc
MeYH U JOMEHHBIN TIpoIiecc OIIK-6.2
JTUCLIUTUIAHBI.
Pabota ¢
JNEKTPOHHBIMU
OubmmoTekaMu.
HWroro no pazaeny 2 2 244
2. Paznen 2. TIpou3BoncTBO cramm
Y IBETHBIX METAJUIOB
N3ydenne
y4eOHOM, HayIHOU
U CIIPABOYHOM
2.1 OO0mme OCHOBBI J'[I/ITCpaT L IO
CTaJICILIaBUIIBHOT'O paryp .o OIIK-6.1,
1 20 TeMe VYerHbIi onpoc
mpomsBoacta. [lluxra mot| 1 OIIK-6.2
MPOU3BOJICTBA CTAIH JIACTLTLTHHBL.
p Pabora ¢
3JIEKTPOHHBIMU
OoubinoTexkamu.
2.2 CriocoObI MPOM3BO/ICTBA 1 2 40 Uzyuenue 3amura OIIK-6.1,




1 00paboTKH CTanu

y4eOHOH,
Hay4YHOH 1
CIIPaBOYHOM
JUTEPATypHI 110
TeMe
JUCLUIUTUHBIL.
Pabota c
3JIEKTPOHHBIMU
OubIMoTeKamH.

1a00paTOpHOI
pabotbr Ne2

OIIK-6.2

2.3 Meramtyprus — Mejy, 1
HUKEJA ¥ aTIOMHHUS

40

Nzydenne
yueOHOM,
Hay4YHOU 1
CIIPaBOYHOM
JIUTEPATYpPHI 110
Teme
JUCLUTUTAHBL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEKAMU.

Konrtponsnas
pabora

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

100

Uroro 3a cemectp

1244

OK3aMCH

HToro o aucumruimHe

1244

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C menpro peanu3allMd KOMIIETEHTHOCTHOTO IOAXOJa, a Takke (HOpPMUPOBAHHS H
pa3BuTHs MPO(PECCHOHATBHBIX HABBIKOB OOYUYAIOUIMXCS PEATM3YIOTCS CIEAYIOIINE CPEICTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4YCHHE TEOPETUYECKOro MaTepHuaja AUCHUILUIMHBI HA JEKIHAX C MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEIbHOE U3YyYCHHE TEOPETHYECKOro MaTepualia JAMCLUUIUIMHBL ¢
MCIOJIb30BAHUEM METOJMYECKUX Pa3padOTOK, CHIENUATbHON yueOHOM U HAyYHOU JTUTEpaTyphl;

- ¢opMupoBaHHEe U pa3BUTHE TNPOPECCHOHATBHBIX HABBIKOB OOYyYaIONIUXCS Ha
n1ab0paTOPHBIX 3aHITHSIX.

B wu3nokeHWM JEKIMOHHOTO MaTepualia M TpH MPOBEACHUH OOydaromMXCs Ha
71a00paTOPHBIX 3aHATHAX MPEANOIAraeTcs Mepexol OT PENPOIYKTUBHBIX METOJ0B O0yYCHHS K
YaCTUYHO-TIOMCKOBBIM U UCCIICIOBAaTEIbCKUM  METO/aM, Pa3BHBAIOIIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIIUICHUE, YMEHHE apTyMEHTUPOBATh M OTCTAMBATh COOCTBEHHOE MOHUMAaHHE
Bo-ipoca. C 3TOH 1LeNbl0 BO3MOXKHO HCIOJB30BAaHUE METO/IOB JBPUCTHYECKHX BOIPOCOB U
OpaHiHCTOPMHUHTA (MO3TOBOM aTaky).

[Tpu ipoBeieHUY 1a0OPATOPHBIX 3aHATHIH MIPEANONaraeTcs UCIOIb30BaHNE TEXHOIOTUU
B3aMMOOOYYEHHUS.

CamocTtosaTenbHas padoTa CTYACHTOB JOJDKHA OBITh HAmpaBlieHA Ha 3aKperyicHHe
TEOPETUYECKOr0 MaTepHala, U3JI0>KEHHOT0 MpenojaBaTesieM, Ha TPopaboTKy TeM, OTBEACHHBIX
Ha CaMOCTOSITENIbHOE U3yYeHHE, Ha MOJATOTOBKY K JIAOOpATOPHBIM 3aHSATHSM, MOJATOTOBKY K
UTOTOBOM aTTECTALIUU.

B xope 3ansATHil npeAmnonaaraeTcs UCIONIb30BaHHE KOMITJIEKCA MHHOBALIMOHHBIX METO/I0B
aKTUBHOTO OOy4YEHHS CTYACHTOB, BKIIOYAIOIIETO B ce0s:

- Cco3laHue TMpOOJIEMHBIX CHUTyallMii C TIOKAa3aTEeNbHBIM pELIEHUEM MPOOJIEMBI
IIpero/iaBaTesneM;

- CaMOCTOSITENIbHYIO IIOMCKOBYIO JIEATEIBHOCTh B pEIIeHHH Y4eOHBIX Mpobiiem,
HaMpaBJsSIEMYIO MIPETI01aBaTeIEM;

- CAaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi MHHOBALIMOHHBIX METOJOB OOY4YEHHMsS BO3MOXHA C HCIOJIb30BAHUEM
CIICAYIOIINX PHUEMOB:

- MHCTPYKTaXX CTYAEHTOB IO COCTAaBJICHUIO TAOJUI], CXeM, I'paMKOB C MPOBEICHUEM
MOCTIeTYIOIIEro UX aHaIn3a;

- IPUMEHEHNE PEKOMEHJALNN MO COCTABJICHUIO TE3UCOB U KOHCIIEKTOB IO MPOYHUTaH-
HOMY MaTepuay;

- pacKpbITHE MpernojaBaTeieM MPUYMH M XapakTepa Heylad, BCTPEYarolluXcs IpH
peleHny npooiem;

- IGMOHCTpalXs ATbTEPHATUBHBIX MOJX0I0B K PEIICHUI0 KOHKPETHOH MPOOIJIeMBI;

- QaHAJIU3 TIOJYYECHHBIX Pe3yJIbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHUMOCTH;

- NCTIOJIb30BAHUE 3a/IaHUM [T CAMOCTOSATENILHOW PaOOThI ¢ M30BITOYHBIMU JAHHBIMU.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHo-MeToauYecKoe 1 HHPOPMALIMOHHOE OOecTiedeHue TN CIUTIIHHBI (MOXYJIs)
a) OcHoBHas JIUTEpaTypa:



1. OCHOBBI METAJUTYPrHUECKOro Mpou3BoACTBa : yueOHuk / B.A. burees, K.H. Brosus,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TeKcT : 3NEKTPOHHBIH // DNeKTpOoHHO-0MOIMOoTeYHast cuctema «JIaHb :
[caiiT]. — URL: https://e.lanbook.com/book/90165 — Pexxum goctyma: ans aBTOpH3.
I10JIb30BATEIICH.

0) /lomoJiHUTeIbHASA JIUTEpaTypa:

1. UsneB, C.A. Metajuryprudeckue TEXHOJOTHU. MeTamuryprus 4€pHBIX METAJUIOB .
yuebHoe nmocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN

978-5-906846-57-0. — Tekcr : snekTpoHHbId // DAeKTpOHHO-O0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106 @ — Pexum pnoctyma: ajisi aBTOpPUS3.
M0JIb30BaTENEH.

2. be3ooponos, H0. H. MapkupoBka craieii u cruiaBoB: YueOHoe nocobdue / be3dbopomon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenuaiibHble cTaly U CIuiaBbl: YueOHoe nmocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
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 :
snekTponnbii. - URL: https://new.znanium.com/catalog/product/1031871

[leproauueckast neyats (KypHaJibl):

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

2. HayuHo-TeXxHWYeCKWH, TPOU3BOJICTBEHHBI W Y4eOHO-METOTUYECKUN >KypHAal
«[TpomsBoacto mpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrit KypHa «UépHble METaJUIbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

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

5. Hayunsrii xypunan «Bectnuk MITY wum. T.U. HocoBa». - URL:
http://vestnik.magtu.ru/

6. Crnenmanu3upoBaHHBI HAayYHO-TEXHHUYECKUH XypHan «JIuTeiiHoe MpOM3BOJCTBO. —
URL.: http://www.foundrymag.ru/

1. Hayuno-Texnnuecknii KypHaI «JImrennmk Poccun. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToauyecKkue yKazaHus:

1. Konecnukos 10.A., Bynanos b.A., CronsipoB A.M. Mertamtypruueckre TEXHOJIOTHH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: - Maruuroropcek: M3a-so Maruutoropck. roc.
TexH. yH-Ta uM. I .. HocoBa

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoe obecnieuenue

HaumenoBanue

0o No norosopa Cpok AeiCTBUS TUIEH3UU



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
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HpO(l)CCCHOHaJILHBIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

Hazpanue Kypca

CcrlUika

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.
I'.1. HocoBa

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

Poccuiickas T'ocymapcTBeHHass  OuOnmoTeka.
Karanoru

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

HanunonanpHas
WH()OpPMAIIMOHHO-AHAJIMTUYECKAsT  CUCTeMa —

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

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

1. VuebOnast ayautopust [Uisl MPOBEICHUS 3aHATUHN JICKIIMOHHOTO TUTIA OCHAITCHA:

- TEXHUYECKHMHU CPEICTBAMH OOYYCHHS, CIYXKAIIUMHU JUIS TPEACTaBICHUS y4eOHOU
uHbopManuy OOJBIION ayAMTOPUU: MYJIbTUMEIUHHBIME CpPEICTBa XPAaHEHUS, Nepeaadyn U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CHICIMATM3UPOBAHHON MEOEIIBIO.

2. VYueOHas aymuTopusi I TPOBEACHUS JIAOOPATOPHBIX 3aHATHA OCHAIIECHA
J1a00paTOPHBIM 000PYIOBAHUEM:

- YCTAHOBKH I10 MOJICJIMPOBAHUIO CTAJICTIIABIIILHBIX ITPOIECCOB;

-MOJICIM JUISI M3YYCHHUsS ONTUMAIILHOTO PEXHMMa 3arpy3Kd MaTepuaioB B IeYb WU
ONITUMAIILHOTO PACIPECIICHHEM CIIOS ITMXTOBBIX MaTePHajIOB Ha KOJIOIIHUKE;

- MOJIEJIb JJIs1 M3y4eHHST (PU3MYECKOTO COCTOSIHUS 30HBI TOPCHHUS;

- MOJICJIH JUIS W3YYEHUS YCIOBUI HENPEPHIBHOTO JBUKCHUSI MATEPHAJIOB B TOMEHHOU
MIeYU ¥ ONPEICISIONICH POJIM CHIIOBOTO B3aMMOCHCTBUS MIOTOKOB IUXTHI U Ta3a;

- YCTAHOBKH JUIS N3y4eHUS (PU3HUUECKUX CBOWCTB MaTEPHUAJIOB;

- MOJIEJIM TI0 U3YYSHHUIO POBHOCTHU CXO0J1a IUXTHI;

- CICIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHast ayiuTOpus ISl TPYIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISl M TPOMEKYTOUHOM aTTECTAIlMKA OCHAIIICHA!

- KOMIIbIOTEpHO# TexHuKoM ¢ maketom MS Office, ¢ monkiroueHuem k cet «HTEpHET»
U C JJOCTYIIOM B DJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

4. [TomereHue JIIsl CAMOCTOSITEIIBHON paOOThI OCHAIIEHO:

- KOMIIbIOTEpHOI TexHuKoM ¢ maketom MS Office, ¢ monkiroueHuem k cetu «HTEpHET»
U C JJOCTYIIOM B DJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CHICIMATM3UPOBAHHON MEOEIIbIO.

5. TlomemieHue misi XpaHEHUs W NPOPUIAKTUYECKOTO OOCIYKUBaHHS Y4eOHOTO
000pyZI0BaHUS OCHAILEHO:

- CIIeIMATU3UPOBAHHON MEOEIbIO: CTENIaXKaMHU JIJIsl XpaHEeHUs y4eOHOTO 000pyI0BaHMS;

-MHCTPYMEHTaMH JIJIsl peMOHTa y4eOHOT0 000pYI0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MeTOANYECKON JOKYMEHTAIlMH U MaTepUasoB.



IMTPUJIOKEHUE 1

AyIuTOpHas caMOCTOsITeNIbHAs paboTa 00yJaroIMUXCsl OCYIIECTBIISICTCS Ha JIAOOPATOPHBIX
3aHATUAX B BUJIC BBIIIOJIHEHUS JTAOOPATOPHBIX pabOT M pelIeHHsl 3a/1a4, B KOTOPbIX COUETAIOTCS
AJIEMEHTHI TEOPUU M MPAKTHKU CTAJETUIABHIBHBIX MPOIECCOB, MO 3aJaHUI0 U TIOJ[ KOHTPOJIEM
pernoaaBaress.

BueaymutopHass camocrosiTenbHas paboTa OOyYaloUmIMXCS OCYIIECTBISETCS B BHIC
M3YYEHHUS yUeOHOU JIUTEepaTyphl O pa3/esiaM JUCIHUILTUHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CaMOCTOSATEIbHOW PabOTHI
1o auctuIuinHe «OCHOBBI MeTALTYPru4ecKoro mpou3BoACTBa» OMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUYECKOM 00€CIICUeHHUHU:

1. CenuBanos B.H., CtonsapoB A.M., Macaibsckuit C.C. MoaenupoBanue o0pa3oBaHus
yCaJOYHOM PaKOBUHBI B CTAJbHBIX CIMTKaX / MeTtoauuyeckue yka3aHHUs 110 BBIIOJIHEHUIO
nabopaTtopHOil paboThl Mo AucHUIUIMHE “OCHOBBI METAJUIYPTMYECKOrO MPOU3BOACTBA” IS
cTyneHnToB HanpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —7c.

2. CenuanoB B.H., CtonspoB A.M. ®usnueckoe MOJACIUPOBAHHE KPUCTALIU3ALUU
CTaJIbHOTO ciauTKa / MeToauueckue yKa3aHus Ul BBIIOJHEHHs J1a0opaTopHOM paboThl 1Mo
mucuuruinHe “OCHOBBI METAJUTyPTUYECKOTO MPOW3BOJACTBA” ISl CTYJACHTOB  HAIpaBJICHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CtomsapoB A.M. CTpoeHHE CTaIbHBIX CIUTKOB / MeTomudeckue
yKazaHuss K  Ja0OpaTOpPHBIM 3aHATUAM MO JUCHUIUIMHE “OCHOBBI METaJUIyprHuecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruaurtoropck: MI'TY, 2014. —
&c.

Ilepeuenns J1abopaTopHBIX PadoT 10 AUCHUILIMHE:

1. U3yyenue KosuieKIMH 00pa3lioB CHIPHIX MAaTEPHAJIOB U MPOJYKTOB TIOMEHHOM IUIABKH.

2. V3yueHue KpUCTAJUIMYECKOTO CTPOECHUS U MAKPOCTPYKTYPbI HENIPEPBIBHOIUTBIX 3arOTOBOK
OuneHo4HBbIE CPeICTBA /IS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI

aTTeCTAlMHU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

CrpykTypa NOpOM3BOACTBA UYEPHBIX METAUIOB U  3aJayd  METAJIyprHYeCKOro
npousBojacTBa. [IpuMeHeHne kemeza MW ero CIulaBoB.  Pas3BuTHe  MeTaTyprudeckoin
IIPOMBIIIJIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IPOMBILUIEHHOM MPOU3BOJCTBE. ChIpbEBBIE
MaTepuaibl JOMEHHOM MJIaBKU U UX MOATOTOBKA.

Ycrablii onpoc. Jlomennsii pouecce.  [Ipoieccsl B TOpHE TOMEHHOW MEYH.
Pacnpenenenue matepualioB Ha KOJIOIIHUKE JOMEHHOM €4y 1pu 3arpyske. Ilosenenue
IIPUMECHBIX JIEMEHTOB UyTr'yHa: BOCCTaHOBIIEHUE MapraHiia, KpeMHus, pochopa, BaHaaus U
tuTaHa. YyryH u ero kauectBo. OOpa3oBaHue yyryHa. Bujpl 4yryHOB, BHIIUIABISIEMBIX B
JTOMeHHbIX nevax. [loBeneHue cepsl B JoMeHHOMN Tu1aBke. OCHOBHAs peakius Jecyabdypauud B
TOpHE NeYr ¥ BHEJJOMEHHAA JeCyIb(yparius.

Yerabiii  onpoc.  KucnmopoIHO-KOHBEPTEPHBIM MPOLECC C BEPXHEH MPOIYBKOM.
YerpoiictBO  KUCIOpogHOro Koueeprepa. IlluxroBble Marepuanbl. TeXHONIOrUs IIaBKH.
TennoBoi pexuMm. BeimmaBka serupoBaHHbIX cTasied. OTBOJ M OYHMCTKA KOHBEPTEPHBIX
ra3oB, IKOJIOTH npouecca. KoHTponb 1 aBTOMaTH3alus KUCIOPOJHO-KOHBEPTEPHOTO IIpoLECcca.
TexHUKO-PKOHOMUYECKHE Toka3aTenu mporecca. [lepenen docdopucTrix YyIr'yHOB B
KOHBEpTEpax C BepxXHeW mnpoayBkoil. KoHBepTepHble mpolecchl C¢  JAOHHOW IPOAYBKOM
kuciopogoM. KoHBepTepHbie Tmporecchl ¢ KOMOWHHMpPOBAaHHOUM mpoayBko#. IlmaBka cramu c
YBEJIMYEHHBIM PAacX0/0M JIoMa. DHepro3aTpaTsl U cOepekeHue MaTEpUaoB MPHU NMPOU3BOICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mpoiiecce. KauecTBo ctanu u cepTudukaius mpoIyKIuu.

Ycrablit onpoc. KoBmeBas o6paboTka cranu TexHOJOrHuecKue BapHaHThI Mepezena 1o
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 0OpabOTKM M HX CymHOCTh. OOpaboTka




MeTalljla  JKUJKUM CHHTETHYeCKMM mutakoM. OOpaboTka MeTaljla HHEPTHBIM — Ta30M.
BakyymupoBaHue xuakoi crainu. BeeaeHue B KUIKAA METAIIIT TOPOITKOOOPA3HBIX MaTEPHAIIOB.
KoMOuHMpOBaHHBIE METO/ABI KOBIIEBOH OOpaOOTKH METajljla C €ro HarpeBoM. ABTOMATH3aIUs
MIPOLIECCOB KOBIIEBOM 00paOOTKM cTayiu. DHepro3arparbl M cOepekeHue MaTepuanoB Mpu
KOBIIIEBOI 00pabOTKe CTall pa3IUYHBIMU CIIOCOOAMH.

KontposnbHas padota. Knaccudukarus cranei.




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

MNPUJIOKEHHUE 2

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ U OIICHOYHBIC CpeaAcCTBa AJIA IIPOBECACHUA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTYpHBIH 3JIEMEHT
KOMITETCHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouyHbIE CpEeACTBA

OIIK-6 - CnocoGen npuHUMaTh 0OOCHOBAaHHBIE TEXHUYECKHE PELICHUS B IPOPECCHOHATBHON eI TEIbHOCTH, BEIONpPaTh 3¢ dekTrBHbIC 1 Oe30macHbIe

TEXHUYCCKUEC CPCACTBA U TCXHOJIOTUHU

OIIK-6.1

Omnpenensier nepedeHb 000pyI0BaHUS HA
MIPOU3BOJICTBE U B JJabopaTopuu, 00ecreunBaroIiee
Oe30MacHoe MoJlyueHHe U UCCIIeI0BaHHe
MAaTEepUAIIOB U U3JIEIIUI U3 HUX

- [lepeueHb TEOPETUUECKUX BOIIPOCOB K 3K3AMEHY:

— Posb 4epHBIX METAIIOB B Cpepe YeT0BEUECKON NeITEIbHOCTH
— UYrto Takoe 4yryH?

- OO1as cxemMa IpoU3BO/ICTBA YEPHBIX METAJLIIOB.

- OcHOBHOE pa3nuyuue YyryHa v craau?

— Uro Takoe cTaib?

— Kakwue cranennaBuiabHble arperatbl MOT'yT UCTHIOJIb30BaTHCS IS
BBITJIABKH CTaJH?

- HazoBuTe mmxToBBIE MaTepUabl, KOTOPHIC UCIIOIB3YIOTCS TIPH
BBITIJIABKE CTAJM B KHCIIOPOJHOM KOHBEPTEPE.

- HazoBuTe mMxToBBIE MaTepUalbl, KOTOPbIE UCIIONB3YIOTCS IPU
MIPOU3BOJICTBE ATFOMUHHUS, MEJI, HUKEIIA.

- Kaxkue arperaTsl HCTIOIB3YIOT MTPU TPOU3BOCTBE IIBETHBIX
METAJIIIOB?

- B ueM OCHOBHBIE OTIMYMS METALTYPTUU YEPHBIX U LIBETHBIX
METaJIJIOB?

— Crioco0ObI TOATOTOBKHU Py K TOMEHHOM 1u1aBke. HasHaueHue u
XapaKTepUCTHKA CIIOCOO0B OKYCKOBaHUS KeEJIe30PYIHBIX
MaTepHayioB.




CTpyKTYypHBI 3JEMEHT

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

KOMIIETEHIINH

- CyurHocTh ariioMepanoHHOro Ipolecca.

— O6opynoBaHue I IPOU3BOJICTBA OKYCKOBAHHOTO CBHIPhSI

- O6opynoBanue 1jisi TPOU3BOCTBA UYT'yHA.

- O6opynoBanue JJ1si TPOU3BOACTBA CTAIU.

- ObopynoBaHue Ui pa3iIuBKU Yyr'yHa

— OO11ee yCTpOHCTBO U COCTaB KOMILJIEKCA TOMEHHOM MEYH.

— Hapucyiite cxemy npoduiis KUCTIOPOAHOTO KOHBEpTEpa

— [lepeuncnure ocHOBHBIE pazHoBUAHOCTH MHJI3.
Ilpakmuueckue 3a0anus:

— OIpeNeNTuTh  OKUCIHTEIbHYIHO  CIIOCOOHOCTH  arjiomMepara,
coaepxariero 60 % Feobur u 15 % FeO.

—  OIpenenuTh OKHUCIIUTENbHYIO CIIOCOOHOCTh OKaJIUHBI,
conepxkarieit 70 % Feobm u 73 % FeO.

— CKOJIbKO M3BecTH, conepkauieit 85 % CaO, motpedyercs s
onutakoBaus 0,7 % Si B 300 T >xmAKOro Mmeramia, €CIu
OCHOBHOCTSH IITaKa-3,5 ?

— Ha CKOJBKO MOBBICUTCS] OCHOBHOCTH IIIJIaKa, €CIu K 35 T 1utaka,
conepxkariero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
conepxarieit 87 % CaO u 2 % SiO2 ?

OIIK-6.2 O1eHUBAET MO KPUTEPUSIM TEXHOJIOTHYCSCKUH MTPOIIECC B Ilepeuens meopemuueckux 60npocos K IK3ameHy:

npodecCHOHATBHOM  00MacTH € TOYKH
6e3omacHOCTH U 3G (HEKTUBHOCTH

3peHHS

1.
2.

TpeboBanusi Kk po(EeCcCHOHATBEHON NESITEIBHOCTH PaOOTHUKOB
YEPHOU METAJLTYpruu

OxapakTepr30BaTh XUMHUYECKHI COCTAB JKEIE3HBIX PY/I.
O6o3HaunTh TpeOOBaHUS K KAUeCTBY JKENE3HBIX pyd U
HE0OXOIMMOCTh MOATOTOBKH X K JIOMEHHOM TUIAaBKE;
KrnaccudunupoBaTh THIIBI 3KeJIE3HBIX PY/ [0 py1000pa3yoIieMy)|
MUHEpay




CTpyKTYypHBI 3JEMEHT
KOMIIETEHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

— OcHoBHble TpeOoBaHMs OE30MACHOCTH TPH IPOU3BOJACTBE
qyTyHa.

— OcHoBHbIE TpebOBaHUs OE30MACHOCTH NP MPOU3BOICTBE CTAIN

— OcHoBHbIE TpeOoBaHMs 0€30MAaCHOCTH TMpPH TPOU3BOACTBE
arjaoMmepara

— Kakne mnpemmymiecTBa MMeeT HENpephIBHAs pas3iMBKa CTaJlU
nepesl pa3iuBKOM B U3JI0KHULIBI?

— CpaBHUTH  TEXHUKO-d)KOHOMUYECKHE  TMOKa3zaTelu  paboTh]
nomeHHbIX Tiedeit Ne§ (¢ b3Y) u Ne 4 (koHycHoe 3arpy3o4yHoe
YCTPOMCTBO)

— Ormucarh TEXHOJIOTHYECKHH TPOILECC MPOHM3BOJCTBA UYTyHA,
yKa3aTb Kputepuu 3¢ (HEeKTUBHOCTU

— Ormnucarh TEXHOJOTHYECKUH TMpolecc MPOU3BOJICTBA CTallH,
yKa3aTh Kputepuu 3 hekTuBHOCTH

— Onucarb TEXHOJOTUYECKUM TIPOIIecC MPOU3BOJICTBA arjioMepara,
yKa3aTb Kputepuu 3¢ HEeKTUBHOCTU

Ilpakmuueckue 3a0anus:

— OrmpenenuTs  OKHCIHTENBHYI)  CIIOCOOHOCTh  OKAJIMHBI,
conepxaieit 70 % Feoobm u 73 % FeO.

— Cxonbko u3BecTH, cojepxamieit 85 % CaO, morpelyercs ans
onurakoBanus 0,7 % Si B 300 T »KHUIKOTO MeTajIa, €ClIM OCHOBHOCTD
nuraka-3,5?

— Ha ckonbko MOBBICUTCSI OCHOBHOCTD IIIJIaKa, €CIM K 35 T IUTaKa,
conepxkamiero 43 % CaO u 13 % SiO2 noGaBuTh 7 T U3BECTH,
coaepxarieit 87 % CaO u 2 % S102?




0) Ilopsanok npoBeneHHs] NMPOMEXKYTOYHOH AaTTeCTALMH, IMOKA3aTeJlM M KpPHUTEpHH
OLICHUBAHUS:

[IpomexyrouHas arrecranus 10  JucHUIUIMHE  «OCHOBBI  METAJLUIyPrH4ecKOro
NPOM3BOJACTBA) BKIIIOYAECT TEOPETUUECKHUE BOIPOCHI, IT03BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00yyaroIUMuUCs 3HAHUHM, U MPAKTUYECKUE 33aJJaHMsl, BBIABISIOIINE CTENEHb c(hOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

OK3aMeH IO JaHHOM IUCHMIUIMHE IPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAllMOHHBIM
OuneraM, KaXablii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U 33a/1a4a WU B popme
TecTa.

IHoka3aTesu M KPUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOI dopme:

— Ha OICHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMATHYEeCKOe U INIyOOKOoe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIIOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJHO OIEpUpYET
3HAHUSMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBIIIECHHOM CI0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamia) — oOy4aroImMiicss JEMOHCTPUPYET CPEIHHI YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepalusx, IepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «Y/I0BJIeTBOPHUTEJBLHO» (3 Oayia) — 00ydarouuiics JeMOHCTPUPYET OPOTOBbIi
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yMEHHUI, HaBBIKOB, OOydaroLMics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TIPU HX
[IEpPEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEey/0BJIeTBOPUTEIbHO» (2 Oaia) — 00ydyarouuiicss He IeMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 MaTepHaja, JONyCKaeT CYyLIIeCTBEHHble OIIMOKM, HE MOXET IoKa3aTb
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1ad.

IToxa3aTeu U KPUTEPHHU OLICHUBAHUS JK3aMeHa B BHJie TecTa:

BOHpOCBI TCECTOB OXBATHBIBAKOT BCCh O6’beM H3y‘laeM0ﬁ AUCHUIINIMHBI B COOTBETCTBHUHU C
PIIJI.

- HA OLEHKY «OTJIHYHO» (5 0a/1;10B) — 00yJaromuiics 1eMOHCTPUPYET BHICOKHIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSIMU, YMEHUSIMU, IPUMEHSIET UX B CUTYALUSAX IMOBBIIIIEHHOM CJI0KHOCTH, UTO COOTBETCTBYET
pe3ynpTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «Xopomo» (4 0anna) — oOydamuiics AEMOHCTPUPYET CPEIHUN YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYUTENbHbIE OIMIMOKU, HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTUUYECKUX ONepanusix, NepeHoce
3HaHUW W YMEHUIl Ha HOBBIE, HECTaHJIAPTHBIE CHUTYallMH, YTO COOTBETCTBYET pE3YyJbTaTy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyJIOBJIETBOPUTENbHO» (3 0Oasia) — oOydarommiics IeMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI: B XO0Jl€ KOHTPOJIBbHBIX MEPONPUATUI
JOTTYCKalOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHHI, HaBBIKOB,
0oOy4aromuicsl HCIBITHIBAET 3HAYMTENbHbIE 3aTPYAHEHUS INpPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHMSIMH TPU UX TEPEHOCE HAa HOBBIE CUTYAIlMHU, YTO COOTBETCTBYET PE3YJIbTAaTy TECTUPOBAHUS
50 - 59 %;

- HA OIIEHKY «HeYJI0BJIEeTBOPUTEIbHO» (2 0ajuia) — oOyJaronuiics HE JTEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOoKa3aTh



WHTEJUICKTYaJbHbIC HAaBBIKM PEIICHWS NPOCTHIX 3aJady, 4YTO COOTBETCTBYET pE3YJIbTaTy
tectupoBanus Mmenee 50 %0.



