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Pabouas nporpamma coctassieHa Ha ocHoBe PI'OC BO - OakanaBpuaT 110 HalpaBIeHHIO
noarotosku 22.03.02 Merannyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

,Pabouasi nporpamma paccmMoTpeHa H 0100peHa Ha 3aceaduu Kadenpbl
MeTanaypruy 1 XMMHYECKHX TEXHOJIOIHH '

29.01.2025 r., npotokon Ne 5 , '
3aB. kadeapoii U A.C. XapueHko

Pabouast mporpamMma o100peHa MeToandeckoit komuceueii MMMuM

04.02.2025 r. npotokoi Ne 4
Hpeqcegam_.M . CaBHHOB

Pabouast nporpamma cocTaplieHa: .,
accucteHT Kadeapsl MuXT ﬁ%{%{/ .B. Pewetosa

Peuensent: . /U/
noueHT kadgeapel JIINTUM. kaHa. TeXH. HayK 4 / / M.T". [Totanos




JIucT akTyajau3anuu padoyeii mporpaMmmbl

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kaeHa u og00peHa s peanmsarnuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne

3aB. kadeapoi A.C. XapueHko

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kaeHa u ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[IpoTtokonm ot 20 . Ne
3aB. kadempoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogodpena st peanmusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTaurypruu 1 XUMUYECKUX TEXHOJIOTHiA

[Ipotokon oT 20 . Ne

3aB. xadeapoit A.C. YapquKo

Pabouast mporpamMma nepecMoTpeHa, o0CykeHa u ogoopeHa ais peanmsaiuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne

3aB. xadeapoi A.C. YapquKo




1 esin 0OCBOCHUSA TUCHUTIHHBI (MOTYJIA)

Henssmu ocBoeHUs AUCUMILUIUHBI «OCHOBBI METAIYPrUYECKOTO MPOU3BOJCTBA
SBIIAIOTCS: Pa3BUTHE Yy CTYJIEHTOB JIMYHOCTHBIX KauecTB, a Takke (OpMUPOBAHUE
o0menpopecCHOHaANbHBIX U MPOPECCHOHANBHBIX  KOMIETCHIIMA B  COOTBETCTBUU  C
tpeboBanusimu  @I'OC BO mno wHampaBnenwro mnoarotoBku 22.03.02 Meramnyprus;
npuoOpeTeHne O0YJarONIMMICS 3HAHUI TEOPETUYECKHX OCHOB W MPHHIIUIIOB MPAaKTHYECKOM
peam3ainui COBPEMEHHBIX CIIOCOO0B MTPOU3BOJICTBA YEPHBIX M IIBETHBIX METAJLJIOB.

2 MecTo TUCUMIIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Juctummmaa OCHOBBI METa/UTYPIHYECKOro IPOM3BOJICTBA BXOAUT B 00S3aTEIbHYIO
9acTh y4eOHOro MIaHa 00pa3oBaTEIbHON MTPOrPaAMMBI.

Jus  u3ydeHUs  AUCHHMIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHHUs, BIAJCHUSA),
c(hOopMHUPOBAaHHBIC B PE3YIbTATE U3YUCHHS JUCIUIUINH/ PAKTHK:

BBeneHune B HanpaBiieHUE

Hcropus meramrypruu

3Hanus (YMEHHUS, BIAICHUS ), TTOJTYYECHHBIC PU N3YUYCHUN JaHHOW THCIIUTLTAHBI
OyTyT HEOOXOIUMBI JJI U3yUEHUS TUCITUTIIINH/TIPAKTHK:

KoMrbproTepHbie METOBI TPOCKTUPOBAHUS DIIEMEHTOB METAILTYPTrHYSCKUX TIEeUeH

KoMmbroTepHbie METOBI TPOCKTUPOBAHUS METAJUTYPTHUECKHUX 1IEXOB

BrimaBka ctanu u GpeppociiiaBoB B 3JIEKTpoIieyax

CoBpeMeHHBIE TEXHOJOTUH PECYPCOCOEPEIKCHUSI B UEPHON METAILTYpruu

Teopus 1 TEXHOJOTHUSI OKYCKOBaHUS KEIIE3HBIX Py

Teopus 1 TEXHOJOTHS BHIIUIABKH CTAIH B KUCIIOPOJAHBIX KOHBEPTEPAX

Teopus 1 TEXHOJIOTHS JOMEHHOTO TIpoIiecca

PaznuBKa 1 KpHUCTaIIU3alUS CTAIH

3 Komnerenuumn ody4darouierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

JUCHHUIIMHBI (MOAYJIs1) M IUVIAHMPYeMble Pe3yJbTAThl 00y4YeHU st

B pe3ynbrate ocBoeHUS TUCHUIUIMHBI (MOAYs]) «OCHOBBI METAJUTYPrUYECKOTO
MIPOM3BOJICTBAY 00yYaroIUiics JOKEeH 00J1aAaTh CIeIyOIMMH KOMIIETEHIUSIMU:

KO,Z[ HHOIUKATOpa I/IHI[I/IKaTOp JOCTHXKCHUA KOMIICTCHIIUN

OIIK-6 CniocobeH npuHUMaTh 000OCHOBAaHHBIC TEXHUUYECKHE PEIICHUS B MPOPECCHOHATBHON
NEeSATETLHOCTH, BBIOUpaTh 3 (EeKTUBHBIE 1 0€30MMacCHbIC TEXHUYECKUE CPEICTBA U
TEXHOJIOTUHU

OIIK-6.1 Omnpenensier nepeueHb 000pyAOBaHUS HA IPOU3BOJICTBE U B
nabopaTopuH, odecreunBaroliee 0€30mMacHOe MOIyYeHUEe U
UCCJICIOBAHME MATCPHAJIOB U U3JICIUI U3 HUX

OIIK-6.2 O1ieHUBAET MO KPUTEPHUAM TEXHOJOTMYECKHI TTPOIIECC B
podeCCHOHAIBHON 00JIACTH C TOYKH 3pEHUST OE30TIaCHOCTH U
s exTuBHOCTH




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUIIINHBI (MOLYJIs1)

OO6mmas TpyA0€MKOCTh TUCIUIUITMHBI COCTABISIET 4  3a4eTHBIX eAUHUI] 144 akaj. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas paboTa — 72 akaj. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayAUTOpHas —4 akaJl. 4acoB;

— camocTosTeNnbHas paboTa — 36,3 akaj. 4acos;
— B (hopme mpakTHIeCcKoi moaAroToBky — 0 akas. Jac;
— MOJTOTOBKA K AK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluu - IK3aMEH

Pasnen/ rema
JMCIUTIINHBI

Cemectp

AynutopHas
KOHTaKTHasi pabora
(B akap. yacax)

Jlek.
3aH. 3aH.

nab. | mpaxr.

CaMocrosTenpHas
pabota cryneHTa

Bun
CaMOCTOSITCIILHOM
paboThI

dopma TeKyIero
KOHTPOJIS
yCIIEBa€MOCTH U
MIPOMEXYTOIHOMN
aTTecTalluu

Kon
KOMITETEHI[UN

1. Pazgen 1. IIpousBonacTo
YyryHa B JJOMEHHBIX I1€4ax

1.1 CeipreBbie MaTepHaIbl
JIOMEHHOH IIJIaBKU U KX

IIOATOTOBKA

Uzyuenne
y4eOHO,
Hay4HOU 1
CIIPaBOYHOMU
JIUTEPATyPHI 110
TeMe
JIACIUTUTAHBL.
Pabora ¢
3JIEKTPOHHBIMHU
OuOIMOTEKAMH.

IIpomexxyTOUHBIN
3a4yer

OIIK-6.1,
OIIK-6.2

1.2 KorcTpyKuus JOMEHHOU

ncuyn

W3yuenue
yueOHOI1,
HAy4HOU U
CIIPABOYHOMN
JIUTEpATypBl O
TeMe
JUCLUIUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
O6ubinoTexamu.

3ammra
nabopaTopHOi
paboter Ne 1.1

OIIK-6.1,
OIIK-6.2

1.3 JlomeHHsI# mporiecc

Wzyuenne
y4eOHOi,
Hay4HOU 1
CIIPaBOYHOMN
JIUTEPATyphl O
TeMe
JUCLUTUIAHBIL.
Pabora ¢
JIEKTPOHHBIMHU
O6nbnroTexamu.

VYerHbIi onpoc

OIIK-6.1,
OIIK-6.2

HWroro no pazneny

18 18

18

2. Pazgen 2. IIpou3BoACTBO CTamu

W IIBCTHBIX MCTAJIJIOB

2.1 OO1uIre 0OCHOBBI

2

[ 2 |

Wzyuenne

3amura

OIIK-6.1,




CTAJICILUIAaBUJIBHOI'O
IpON3BOACTBA.

yueOHoii,
Hay4YHOH U
CIIPaBOYHOU
JIUTEPATypPsl 1O
TeMe
JUCLUIUIAHBI.
Pabora ¢
3JIEKTPOHHBIMHU
O6ubinoTexamu.

nabopaTopHOi
pabotst Ne 1.2

OIIK-6.2

2.2 KonseptepHoe
TIPOU3BOJICTBO CTAJIN

Nzyuenne
y4eOHOIA,
HAyYHOU 1
CIIPAaBOYHOU
JUTEPATypPHI IO
Teme
JUCLIUTUIAHBI.
Pabora ¢
9NEKTPOHHBIMU
O6nbaroTexamu.

VYerHbli onpoc

OIIK-6.1,
OIIK-6.2

2.3 MapreHoBcKoe
MPOU3BOJCTBO CTAIN

N3yuenue
yueOHoii,
Hay4HOH U
CIPaBOYHOR
JUTEPATypsl IO
TeMe
JUCLUIUINHBI.
Pabora ¢
3JIEKTPOHHBIMHU
O6ubinorexamu.

3amura
nabopaTopHOi
pabotst Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BriruiaBka cTajiad B
3JIEKTPUYECKUX Iedax

N3zyuenue
y4eOHOIA,
HAyYHOU 1
CIIPaBOYHON
JUTEPATypPHI IO
Teme
JUCLUTUIAHBIL.
Pabora ¢
9NEKTPOHHBIMU
O6nbaroTexamu.

3amura
n1abopaTopHBIX
pabot Ne 2 u Ne 3

OIIK-6.1,
OIIK-6.2

2.5 Kosuiepast 00paboTka
cTanm

Nzyuenue
y4eOHoii,
Hay4HOH U
CIIPAaBOYHOU
JUTEPATyphI IO
TeMe
JUCLUIUINHBI.
Pabora ¢
3JIEKTPOHHBIMHU
O6ubinoTexamu.

YcTHBIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 PasnuBKka crain

N3yuenue
yueOHol,
HAyYHOU 1
CIIPaBOYHON
JUTEPATypPHI 110
Teme
JUCLUTUIAHBIL.
Pabora ¢
3JIEKTPOHHBIMHU
O6nbaroTexamu.

3amura
nabopaTopHOH
pabotsr Ne 4

OIIK-6.1,
OIIK-6.2

2.7 Merajutyprust IBETHBIX
METaJIOB

4,3

Nzyuenne
y4eOHOIiA,
Hay4YHOH U

KonTponbhas
pabora

OIIK-6.1,
OIIK-6.2




CIIPaBOYHOMN
JIUTEPaTypHl 110

TEME

JACLMILIAHEL.

PabGora ¢

JNIEKTPOHHBIMU

OMOIMOTEKAMH.
Hroro no paszaeny 16 16 18,3
HWroro 3a cemectp 34 34 36,3 3K3aMeH
Hroro no pucuumivHe 34 34 36,3 3K3aMCH




5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTUH

C penpio peanuzaldyd KOMIIETEHTHOCTHOTO MOAXO0Ma, a Takxke (OpPMUPOBAHUS U
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYUAIOLIUXCS PEaTU3yIOTCS CIEIYIOIIHUE CPEACTBa,
CHOCOOBI M OPraHU3alMOHHbIE MEPOIPUSITHSL:

- U3y4YEHHE TEOPETUYECKOro MaTepuaia JUCHUUIUIMHBI Ha JIEKIUAX C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUI;

- CaMOCTOSITEIbHOE HW3Y4YeHHE TEOPETHMUECKOro Marepuajia JUCHUIUIMHBI  C
HCIOJIb30BAaHUEM METOJUYECKHUX Pa3pabOTOK, CIEHaTbHON y4eOHOM U HayYHOU TUTepaTyphl;

- (opmupoBanue u pa3BUTHE NTPOPECCHOHAIBLHBIX HABBIKOB OOyYalONIUXCS Ha
Ja00paTOPHBIX 3aHATHSIX.

B wuznoxxeHum JNEKUMOHHOIO MaTepuana W MpU TMPOBEACHUU OOydarouMxcs Ha
71a00paTOPHBIX 3aHATUAX MPEANOIaraeTcs nepexo OT PenpoAyKTUBHBIX METOJOB OOYUYEHUS K
YaCTUYHO-TIOMCKOBBIM M HMCCIEAOBATEIbCKUM  METO/aM, pPa3BUBAIOIIUM  JIOTUYECKOE,
TEOPETUYECKOE MBIIIEHNE, YMEHHE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMAaHHE
Bo-mipoca. C 3TOH 1EeNnbI0 BO3MOXKHO HCIIOJIb30BAHHWE METOAOB IBPUCTUYECKUX BOMPOCOB U
OpaitHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeneHnn Ta00PATOPHBIX 3aHATUHN MPEATIONATAETCS UCIIOIH30BAHIE TEXHOJIOTHU
B3aUMOOOYYCHMS.

CamocTtosTenpbHas paboTa CTYACHTOB [OJDKHA OBITh HAaIlpaBJICHA Ha 3aKperUieHUE
TEOPETUYECKOT0 MaTepHalia, U3JI0’)KEHHOTO TPEeroiaBaTeieM, Ha popaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE W3YYEHHEe, Ha MOATOTOBKY K JIA0OPATOPHBIM 3aHSATHUSM, TOITOTOBKY K
WTOrOBOM aTTECTALUU.

B xone 3aHaTuHii mpeanonaraeTcsi UCMOIb30BaHNE KOMIUIEKCA MHHOBAIITMOHHBIX METO/IOB
aKTUBHOTO OOyUYEHUS CTYJCHTOB, BKIFOUAIOIIETO B CEOsI:

- co3maHue TMPOOJEMHBIX CHTyalluid C TIOKa3aTelbHBIM pPEIICHHEM MPOOIEMbI
MperoaBaTenem;

- CaMOCTOSITENIPHYIO TIOMCKOBYIO JESATEIHOCTh B PEIICHWH YYeOHBIX TIpoOIieM,
HaIpPaBIIIEMYIO TIPETIOAaBaTelNeM;

- CaMOCTOATEIHHOE PeIIeHUE TMPOOIIEM CTYACHTAMHU MO KOHTPOJIEM MIPEeToaBaTells.

Peanu3zanuss MHHOBAIIMOHHBIX METOJOB OOYy4YeHHUsS BO3MOXKHA C HCIOJIb30BaHHUEM
CIICTYIOIIUX TIPUEMOB:

- MHCTPYKTX CTYACHTOB IO COCTaBICHHUIO TAOJIHI], CXeM, Tpa)uKOB C MPOBEICHUEM
MOCITIEAYIOMIEr0 UX aHAIN3a;

- IPUMEHEHHE PEKOMEHJAIIUI 10 COCTABJICHUIO T€3UCOB M KOHCIIEKTOB IO MPOYHTAH-
HOMY MaTepuany;

- pacKphITHE MpEnojiaBaTeleM MPUYNH M XapakTepa HEyAad, BCTPEUYAIOLIUXCS IMPU
pelIeHny mpooieM;

- IEMOHCTpAIIHS aIbTEPHATUBHBIX MOJIXO0/IOB K PEIICHUIO KOHKPETHON MPOOIEMBL;

- aHaJM3 MOJyYEHHBIX PE3YIbTATOB U OTHICKAHUE TPAHUI] UX IPUMEHUMOCTH;

- HCTIOJIB30BAHME 3a/IaHUH JIJISi CAMOCTOSITENILHOM PabOThI C M30BITOUHBIMY JTJAHHBIMHU.

6 YueOHO-MeTOoqHYEeCKOE 0OOecTedeHHe CaMOCTOSATEIbHOM PadoThl 00y4aIOIINXCS

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CpeCTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTALMHU
[IpencraBieHs! B IpUIIOKEHUU 2.

8 YueOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecniedyeHre JUCHUIIIMHbI
a) OcHoBHas JUTEpaTypa:



1. OcHOBBI MeTaUTYprHUecKoro mpou3BojcTBa : yueOHuk / B.A. burees, K.H. Bnosus,
B.M. Konokonsiie, B.M. Canraauk. — Cankt-IlerepOypr : Jlans, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — TekcT : 2MEKTPOHHBIN // DINEKTPOHHO-OMOIMOTEYHAs cucTteMa «JlaHby :
[caiiT]. — URL: https://e.lanbook.com/book/90165

0) JJlonmosiHuTeIbHAS JIUTEpaTypa:

1. UBnes, C.A. Merannypruueckue TEXHOJIOIMH. Metamnyprus 4€pHBIX METAJUIOB :
yueOnoe nocobue / C.A. Urnes, M.II. KimtoeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TeKcT : 31eKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHas cuctema «JIanpy :
[caiiT]. — URL: https://e.lanbook.com/book/108106 . — Pexum pocryna: mjis aBTOpPHU3.
MOJIb30BaTENEN.

2. bezboponos, 0. H. MapkupoBka cranieid u cruiaBoB: YdebHoe mocooue / bezdopoaos
I0.H., T'amuaxmeroB P.H., Yankun W.A. - Kpacuosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekct : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

3. CrnenuanpHble CTAIN U CIIaBbl: YueOHoe rmocodue / KoBanesa A.A., Jlonatuna E.C.,
Annkuna B.M. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekct :
anexktpoHHbId. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramnyprudeckoe ceipse : yue6. mocodue / H.B. Mapuenko, O.H.
KostyH. - KpacHosipck ; Cub. dbenep. yu-1, 2017. - 222 ¢. - ISBN 978-5-7638-3658-5. - Tekcr :
anekTpoHHbIH. - URL: https://new.znanium.com/catalog/product/1031871

[Tepuonnueckas nevarb (GKypHAaJIbI):

1. HayuyHo-TexHWYECKMH | TPOU3BOACTBEHHBIM KypHan «Meramtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TexHWYeCKM{, TPOW3BOJACTBEHHBIH M YYEOHO-METOAMYECCKUN KypHAJ
«IIpousBoactBo mpokata». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

3. Hayunsbrit KypHaI «YépHble METaJLIbI». - URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>kypHan XuMHU4YECKOH TEXHOJIOTHU U
metamuryprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayuneii xypHan «Bectauk MITY wum. TI'.M. HocoBay. — URL:
http://vestnik.magtu.ru/

6. Crnenuaau3upoBaHHbI HAYyYHO-TEXHUUYECKUN KypHal «JIUTeiiHOe MPOM3BOJCTBO. —
URL: http://www.foundrymag.ru/

7. HayuHo-Texnnueckuii KypHaI «JIuTenmk Poccuny. - URL:
http://www.ruscastings.ru/work/396/6988

B) MeToanueckue ykazaHusi:

1. Konecanukos FO.A., bynanos b.A., CronsipoB A.M. Metanminypruueckue TEXHOJIOTUY B
BBICOKOIIPOU3BOIUTEIIBHOM KOHBEPTEPHOM Iiexe: - Maruuroropck: M3n-so MarauToropck. roc.
TexH. yH-Ta uM. ['.1. HocoBa

r) [IporpammHuoe odecnneyenne u UHTepHeT-pecypcehl:

IIporpammuoe obecneyenue

HaumenoBanue
10

Ne moroBopa CpoK AeicTBUS TUIEH3UN



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

MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpouHo
7Zip CBOOOJIHO PAaCIPOCTPAHIEMOE OeCCpOYHO
FAR Manager |cBOOOIHO pacnpoCTpaHsIeMoe OeCCpOYHO
bpaysep Yandex [cBobonHO pacmpocTpaHsiemMoe 06eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U UHG)

OPpMAaIHOHHBIC CIIPABOYHbBIC CHCTEMbI

Hassanue xypca

CcrlIKa

DnekTpoHHbIe pecypchl onbmuoreku MI'TY um.
..

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

Poccmiickass T['ocynmapctBenHass —OuOmmoTexa.
Karanoru

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

HammonansHas
UH(}OPMAIMOHHO-aHATUTHIECKAs URL.: https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuli  HMHAEKC HAay4HOIO

DnekTpoHHas 0a3a MEPUOAUYCCKUX H3TAHHIMA
East View

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue TUCHUILINHBI (MO1YJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IGCKOG obecrneucHue JUCLHUIIIIMHBI BKIIFOYACT!:



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

1. YueOHas aymuTopus JJIs TPOBEACHUS 3aHITHI JIGKITMOHHOTO THUTIA OCHAIICHA!

- TeXHUYECKHMH CPEJICTBAMU OOYyUYEHUSs, CIY>KAlUMHU IS MPEACTaBICHUs Y4eOHOM
uHpopManuy OONBIION ayIUTOPUU: MYIBTUMEIUWHBIMH CPEICTBA XPaHCHHs, MEpenavyd U
npencTaBieHus yaeOHoi nadopmanmu;

- CHICIUATM3UPOBAHHON MEOECIIBIO.

2. VYueOHas ayauToOpusi [UIsi TPOBEICHUS JIAOOPATOPHBIX 3aHATHA OCHAIEHA
1abopaTOpHBIM 000PYTIOBAaHUEM:

- YCTaHOBKH 110 MOJICTTHPOBAHUIO CTAJICIUIABIIILHBIX TIPOIECCOB;

-MOJENU ISl U3YYCHUS ONTUMAIBHOTO PEXHUMa 3arpy3Kd MaTepuaJoB B Te4Yb M
ONTUMAJIFHOTO paclpeAe/IEHUEM CIIOS IIUXTOBBIX MAaTEPUaIOB Ha KOJOIIHHKE;

- MOJEIb JJI U3Y4eHHs (PU3UIECKOTO COCTOSHUSI 30HBI TOPEHHUS;

- MOJENH TSl U3yYeHUsl YCIOBUI HEMPEPBIBHOTO ABMKCHHUSI MAaTEPHAIIOB B TOMEHHOM
MEYH U OTPEEIIAIONICH POIH CUIIOBOTO B3aMMOJICHCTBHYSI IIOTOKOB ITUXTHI M Ta3a;

- YCTaHOBKH JIJIsl U3y4eHUs (PU3HMUECKUX CBOWCTB MaTEPUAJIOB;

- MOJIEITU TI0 U3YYEHHUIO POBHOCTHU CXOJ[a IUXTHI;

- CTICIUATM3UPOBAHHON MEOECIIBIO.

3. YuebOHast ayIuTOpus AJsl TPYIIOBBIX U MHAWBHIYATBHBIX KOHCYIBTAIUN, TEKYIIIETO
KOHTPOJISI U POMEKYTOYHOH aTTeCTAI[MU OCHAIICHA:

- KOMITBIOTEPHOU TeXHUKOM ¢ makeTroM MS Office, ¢ monkimtoueHnem k ceta « THTepHET»
Y C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPey YHUBEPCUTETA;

- CTICIUATM3UPOBAHHON MEOCIIBIO.

4. TlomereHue Il CaMOCTOSTEIIbHON PadOThI OCHAIIEHO:

- KOMITBIOTEPHOU TeXHUKOM ¢ makeTroM MS Office, ¢ monkimtoueHnem k ceta « THTEpHET»
Y C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA;

- CTICIUATM3UPOBAHHON MEOCIIBIO.

5. Tlomemenue [Isi XpaHEHUS W MPOQPHIAKTUYECKOTO OOCTYKUBAHUS y4eOHOTO
000pyI0BaHHUST OCHAIIICHO:

- CHIEIMAIM3UPOBAHHON MEOEIBIO: CTEIUTAKAMHU JJIs XPaHSHHsI y4eOHOT0 000PY/IOBAHMS;

-MHCTPYMEHTAMU I PEMOHTa Y4eOHOTO 000pyI0BaHUS;

- mKkadamu It XpaHEeHUsT y4eOHO-METOUIECKON JOKYMEHTAIIUU ¥ MaTePHAIIOB.



IMPHUJIOKEHUE 1

6 YueOHO-MeTOAUYeCKOe o0ecnedeHne CaMOCTOATEIbHOI padoThl 00y4ar0IIMXCs

AyauTopHasi cCaMOCTOSTENIbHAs paboTa 00yJaroIIMXCsl OCYIIECTBIIACTCS Ha JTA0OPaTOPHBIX
3aHATUAX B BUJC BBIIIOJIHCHUA HaGOpaTOpHBIX pa60T U pCHICHUA 3ala4, B KOTOPBIX COYCTAIOTCA
AJIEMEHTHI TEOPUH W MPAKTHKH CTAJICIUIABUIIBHBIX MPOIECCOB, IO 3aJaHUI0 U IO KOHTPOJIEM
nmpenoaaBaTeCiiA.

BHeaynutopHass camocTosTenbHas paboTa OOYYaIOUIMXCS OCYIIECTBIISICTCS B BHIC
U3ydeHHs y4eOHOHM TUTepaTyphl 10 pa3zenam TUCIUILTHHEIL.

Bormpock! u 3ananus 1uis 1a00paTOPHBIX 3aHITHI U IPOBEICHUS CAMOCTOATEIHHONU PabOThI
no guciuminie «OCHOBBI METAJUTYpPTUYECKOTO MPOU3BOACTBa» OMYOJIMKOBAHBI B CIEAYIOIIEM
y4e0HO-METOINIECKOM 00ECIICUCHHH

1. CemuanoB B.H., CtonspoB A.M., Macansckuit C.C. MopaenupoBanue o0pa3oBaHus
yCal0YHON PAKOBHHBI B CTAIBHBIX CIUTKaX / MeTonuyeckue yKa3aHUsS IO BBIOJIHEHUIO
nabopaTopHOi paboThl Mo aucHUILIMHE “OCHOBBI METALTyPTrHYECKOTO TMPOM3BOJCTBA” IS
ctyaeHToB Hamnpasienus 22.03.02. — Maruauroropek: MI'TY, 2017. —7c.

2. CemuBanoB B.H., CronsipoB A.M. @usznyeckoe MOACIUPOBAHUE KPUCTATUIU3ALNU
CTAJILHOTO cIUTKa / MeTonudyeckue yKazaHus sl BBIMOJHEHUS J1a00paTOpHON pabOThI O
aucuuiuinHe “OCHOBBI METAJLTYPTHYECKOTO MPOU3BOACTBA” Uil  CTYJAEHTOB  HaIlpaBJICHUS
22.03.02. — Maruutoropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CromsipoB A.M. CrTpoeHHE CTalbHBIX CIUTKOB / MeToauueckue
yKa3aHuss K  J1a0OpaTOPHBIM 3aHATHUSAM MO0 IUCHUIUTMHE “OCHOBBI METAJLTyprHYECKOTO
MPOU3BOACTBA” JUIsl CTyIeHTOB HampasieHus 22.03.02. — Maruuroropck: MI'TY, 2014. —
&c.

Ilepeyennb J1a00OPATOPHBIX PA0OT MO JUCHMUILIIHHE:

N3ydenue koiekuu 00pa3oB ChIPbIX MaTEPHAIOB U MPOTYKTOB TOMEHHOMN IUIABKH.
N3yueHne oCHOBHBIX 3aKOHOMEPHOCTEH Mpoliecca arjioMepanuy.

N3ydenue nuHaMUKU 0Opa30BaHUSI ChIPHIX OKATHILIECH B TapesibuaTOM OKOMKOBATEJIE.
OmnpeneneHne BEPTUKAJIBHOIO JABJICHMS CBHITYYMX MAaTE€pHaAOB B IPHUCYTCTBUHM Ta30BOrO
oTOKa. M3ydyeHue ycaoBuil MoABUCAHUS NIUXTHI B JOMEHHBIX II€Yax.

MonenupoBanue 00pa3oBaHUs yCaJ0UHOW PAKOBUHBI B CTAJIbHBIX CIIUTKAX

N3yueHne KpUCTAIUIMYECKOTO CTPOEHUS U MAKPOCTPYKTYPBI CTAIBHBIX CIIUTKOB

N3yuyenne KpucTasIn4eckoro CTpOEHUsI U MaKpOCTPYKTYpPbl HEIPEPHIBHOJIUTHIX 3arOTOBOK
N3yueHnne Ha MO KPUCTAJUTM3ALINN CIUTKA

bl

S NS

OueHoYHBbIE CPeICTBA AJIsl TEKYIIEro KOHTPOJIS yCeBAeMOCTH, IIPOMeKYTOYHOM
aTTecTalMu M0 UTOraM OCBOEHMS IV CHUIINHBI:

CrpykTypa TpOM3BOACTBA YEpPHBIX METAUNIOB M  33Jaud  METaUIypru4yecKkoro
npou3BOACTBA. IIpuMeHeHue Kene3a W ero CIjlaBoB. Pa3BuTue  MeTaulypruyeckou
MMPOMBIIIJICHHOCTH. Ponps MeTaminoB B COBPCMCHHOM HNPOMBIIIIVIICHHOM IIPOU3BOJCTBC. CBIpI:eBBIe
MaTepuaibl JOMEHHOM MJIaBKU U UX MOATOTOBKA.

Ycrubiit onpoc. Jlomenssii npouecc.  [Ipoieccsl B TOpHE TOMEHHOM MEYH.
Pacnpenenenue marepranoB Ha KOJIOIIHUKE JOMEHHOM Ieuu Ipu 3arpyske. [loBenenue
IIPUMECHBIX JIEMEHTOB UyTyHa: BOCCTAaHOBIIEHHE MapraHiia, KpeMHus, pocdopa, BaHaus U
tutaHa. UyryH u ero kadectBo. O0pa3oBaHue 4yryHa. BUpl 4yryHOB, BBIILIABISIEMBIX B
noMmeHHbIX niedax. [loBenenue cepsl B joMeHHOM ru1aBke. OCHOBHAs peakiius fecyabdypauuu B
TOpHE MeYU ¥ BHEJIOMEHHAs 1eCyb(yparus.




Yernwiii  onpoc.  KucnopoIHO-KOHBEPTEPHBIM MPOLECC C BEpPXHEH MPOTYBKOM.
VYcerpoiictBo  kuciaopogHoro KouBepTepa. llluxroBele MaTepuansl. TeXHOJIOTHS IUIABKHU.
TermoBor pexuM. BrimaBka JsierupoBaHHbIX cTajeid. OTBOA M OYMCTKA KOHBEPTEPHBIX
ra3oB, 9K0JIOTH npouecca. KoHTpoibs 1 aBTOMaTHU3anus KHCI0POJHO-KOHBEPTEPHOrO IIpoLECca.
TexHuKO-3KOHOMUYECKHE ToKa3zaTenu mporecca. Ilepeaen dochopucteix YyI'yHOB B
KOHBEpTepax C BepxHel mnpoayBkod. KoHBepTepHble mpolecchl ¢ JOHHOW IPOAYBKOM
kuciopogoM. KoHBepTepHble Tmporecchl ¢ KOMOMHMpPOBAHHOW NpoayBKoHW. IlmaBka cramm ¢
YBEIMYEHHBIM PACXO0/I0M JIOMa. DHEepro3aTpaTtsl U cOEpeKEHNE MaTepPHUaIoB PU MPOU3BOJICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mporiecce. KauecTBo cTanu u cepTudukanus NpoyKIuu.

Ycrubiit onpoc. KopmieBas o6paboTka cranu TexHOJIOrHUECKUe BapHAHTHI NEpeesa 1o
croco0y BHEMEYHOW 0O0pabOTKH: BUIBI KOBIIEBOM 0OpabOTKM W UX CymHOCTh. (O0paboTka
MeTajula  JKUAKUM CHHTETHYeCKMM mnuiakoM. OOpaboTka  MeTaimsa HMHEPTHBIM — Ta30M.
BakyymupoBanue xuikoi crany. BBeaeHue B )KUIKHI METaJUT MMOPOITKOOOPa3HBIX MaTePHUAIIOB.
KomOuHupoBaHHbIE METOBI KOBILIEBOH 00paOOTKH MeTayuia ¢ ero HarpeBoM. ABTOMaTH3AIH
MPOIIECCOB KOBIIIEBON 00pabOTKM cTamu. DHepro3arparbl W cOEpeKeHHE MaTepHalOB TpU
KOBIIIEBOI 00paboTKe CTaJli pa3TUYHBIMU CIIOCOOAMH.

Kontponbnas padora. Kmaccudukarus cranei.




7 OneHo4YHbIe CPeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu

IMPUJIOKEHUE 2

a) Ilnanupyembie pe3yabTaThl 00y4eHHUsI M OLICHOYHbIE CPEeACTBA JIsl IPOBeICHHUS MPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
DJIEMEHT
KOMIIETEHIIUU

[Tnanupyemblie pe3yabTaTbl 00ydYeHuUs

OneHouHble cpencTBa

OIIK-6 - CnocoGeH mpuHUMaTh 0OOCHOBAaHHBIC TEXHUYECKHE PELICHUS B IPOPECCHOHATIBLHOM e TeNbHOCTH, BEIONpaTh 3 PeKTUBHbBIE U Oe30IacHbIe

TEXHUYECKUEC CPCACTBA U TEXHOJIOTHHN

OIIK-6.1

Omnpenensier nepedeHb 000py10BaHUS Ha
IIPOM3BOJICTBE U B JIaOOPaTOpUH, 0OecreunBaomiee
Oe30IacHOe MOJIy4eHUE U UCCIICI0BaHHE
MaTepUaoB U U3JENUN U3 HUX

- [Tepeuyens TeOpeTUYECKUX BOMPOCOB K K3AMEHY:

- Pouib yepHBIX METAILUIOB B c(hepe YeT0oBeUECKON AEATEIbHOCTH
— UYro Takoe yyryH?

- OO01mast cxema MPOU3BOJICTBA YEPHBIX METAJLIOB.

- OcHOBHOE pa3Inyue yyryHa u ctajin?

- Yro Takoe cranab?

- Kaxkwue cranennaBuiibHbI€ arperaTbl MOTYT UCIIOIb30BATHCS IS
BBIIIJIABKY CTAJIH?

- HazoBuTe mumxToBbie MaTepHalibl, KOTOPbIE UCIOIB3YIOTCS MPU
BBITIJIABKE CTAJIA B KUCIIOPOJHOM KOHBEPTEPE.

- HazoBute mmxToBbIe MaTEPUAIIbI, KOTOPHIEC UCTIOIB3YIOTCS IPU
MIPOU3BOJICTBE ATIOMUHHUS, MEJI, HUKEJIA.

- Kaxkue arperatbl HCHONB3YIOT NPU MPOU3BOJCTBE IBETHBIX
METaJIOB?

- B 4em OCHOBHBIE OTJIMYHS METAJLTYPTUM YEPHBIX U IIBETHBIX
METaJIOB?

— Cnioco0OsI TOATOTOBKH PY.T K IOMEHHOH TutaBke. HazHaueHnwue u
XapaKTePUCTHKA CTIOCOO0B OKYCKOBAHHUSI JKEJIC30PY THBIX




CrpyKTypHBI
JJIEMEHT
KOMIIETEHIIH

[Tnanupyemsble pe3ynbTaTbl 00yUeHUs

O1ieHOYHBIE CpeaCTBa

MaTepHaoB.

CymHOCTB arjJoMeparoHHOTo Mpoliecca.
O6opynoBaHue sl TPOU3BOICTBA OKYCKOBAHHOTO CHIPBS
O6opynoBaHue il IPOU3BOJICTBA UyT'YHA.
O6opynoBaHue sl TPOU3BOJICTBA CTAJIH.
Ob6opynoBanue s pa3TUBKU 4yTyHa
OO11ee ycTpOHCTBO M COCTaB KOMILJIEKCA IOMEHHOW TeUn.
Hapucyiite cxemy npoduiis KHCIOPOAHOTO KOHBEpTEpa
[lepeuncnure ocHoBHBIE pazHoBUAHOCTH MHII3.
Ilpaxkmuueckue 3a0anusn:
ONpeAeNuTh  OKUCIUTENBHYI0  CIIOCOOHOCTh  arjiomepara,
conepxkarniero 60 % Feo6m u 15 % FeO.
OTIpENIeNIUTh OKHCITUTEIHHYIO CIIOCOOHOCTb OKAaJIUHBI,
conepxkanieit 70 % Feobm u 73 % FeO.
CKOJIKO u3BecTH, cozepxkamieir 85 % CaO, motpebyercs ams
onurakoBaaus 0,7 % Si B 300 T XMAKOrO MeTayuia, CCiy
OCHOBHOCTH IIIJTaKa-3,5 ?
Ha CKOJIBKO MOBBICHTCSI OCHOBHOCTD IIJIaKa, €CJM K 35 T nuaxa,
conepxariero 43 % CaO u 13 % Si02 no6aBuTh 7 T U3BECTH,
conepxkanieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHuBaeT 1o KpUTEPUSIM TEXHOJIOTMUECKUH TTPOLIECC B

npoeCCHOHAIBHOW ~ 00JJaCTH € TOYKH
6e30macHOCTH U 3(pPeKTUBHOCTH

3peHHSI

1.
2.

Hepeltenb meopemu4ecKux 60npocos K 3K3ameny:

TpeboBanust K MpodEeCCHOHATBLHON NEITEIbHOCTH PaOOTHUKOB
YEPHOU METaJULYypruu

OxapakTepr30BaTh XUMUYECKUN COCTAB JKEJIE3HBIX PY/I.
OO0o03HaunTh TpeOOBaHUS K KAaueCTBY IKENE3HBIX pyAd H
HE0O0XOMMOCTb MOATOTOBKU X K JIOMEHHOM IIABKE;




CrpyKTypHBI
JJIEMEHT
KOMIIETEHIIH

[Tnanupyemsble pe3ynbTaTbl 00yUeHUs

O1ieHOYHBIE CpeaCTBa

— KrnaccudumnupoBaTh THITHI KEIE3HBIX Py [0 PyA000pa3yOIIeMy]
MUHEpany

— OcHoBHBIE TpeOoBaHUsI 0€30MaCHOCTH TIPH TPOU3BOJICTBE
YyTyHa.

— OcHoBHbIe TpeOOBaHUs O€30MACHOCTH MTPU POU3BOJICTBE CTAU

— OcHoBHble TpeOoBaHMA 0€30MaCHOCTH TpPH TMPOU3BOICTBE
arjomMepara

— Kakne npeumymiecTBa MMEET HENPEPHIBHAS pa3iUBKa CTaly|
nepes pa3uBKOW B U3JIOKHULIBI?

— CpaBHUTH  TEXHHMKO-d)KOHOMUYECKHE  [OKazaTelu  paboTh]
nomeHHbIX nieyeit Ne§ (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HO€
YCTPOKCTBO)

— Onucarb TEXHOJOTMYECKUH Mpolecc MPOU3BOACTBA YYTyHa,
yKa3aTh Kputepuu 3¢ pekTuBHOCTH

— Onucarb TEXHOJOTHYECKHI TMpoIecc MPOU3BOJCTBA CTallH,
yKa3aTh KpuTepuu 3PHEeKTUBHOCTH

— Onucarb TEXHOJOTHYECKUN MTPOIIECC MPOU3BOJICTBA arjioMepara,
yKa3aTh Kputepuu 3¢ ekTuBHOCTH

Ilpaxkmuyeckue 3a0anusn:

— Onpenenutb  OKUCIUTENBHYIO  CIOCOOHOCTh  OKaJMHBI,
conepxamieit 70 % Feobm u 73 % FeO.

— Ckonbko u3BectH, conepxamieit 85 % CaO, nmorpelyercs s
ounutakoBanus 0,7 % Si B 300 T »KUIKOTO MeTajia, €ClI OCHOBHOCTD
nnraka-3,5?

— Ha cKkoabKO MOBBICHTCS OCHOBHOCTH IINIaKa, €CIX K 35 T mIraka,
conepxkaniero 43 % CaO u 13 % SiO2 no6GaBuTh 7 T U3BECTH,
coxepxanieit 87 % CaO u 2 % S102?




0) Ilopsinoxk mnpoBeaeHHs] NMPOMEXKYTOYHOW AaTTeCTALMH, MOKA3aTeJM W KPHUTEPHU
OLlCHUBAHMUSL:

[MpomexyTounas arrectammst 1Mo AucHUIUIMHE «OCHOBBI  MeTAJLIYPruyecKoro
NMPOU3BACTBA) BKJIIOYAET TEOPETHUUECKUE BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00y4JarImMMHUCS 3HAHUHN, U TIPAKTHYECKHUE 3aJJaHMsl, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTH
YMEHUH 1 BIIAJICHUH, IPOBOAUTCS B (hOpME DK3aMeHa.

IMoka3aTe/u U KPUTEPUH OLIEHNBAHHUS IK3aMeHa:

— Ha OIICHKY «OTJIMYHO» (5 0ayuioB) — OOydYarOIIMICS JEMOHCTPUPYET BBICOKUNA YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHILIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TJIyOOKOe 3HaHHe
y4eOHOro Marepuana, CBOOOIHO BBIMONHAET MPAKTUUYCCKHE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAHUSIMH, YMCHHSIMH, TIPAMEHSIET UX B CUTYAIlHsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «xopomio» (4 Oamna) — oOydYaromuics JEMOHCTPHPYET CPEIHUNU YPOBEHD
c(OPMHPOBAHHOCTH KOMIICTCHLIMHA: OCHOBHBIE 3HAHMs, YMEHHUS OCBOEHBI, HO [OITyCKAarOTCS
HE3HAaYUTeNIbHbIE OINOKU, HETOYHOCTH, 3aTPYIHEHUS PU aHATTUTHYECKUX OIepalusX, IepeHoce
3HAHWI U YMEHUW HA HOBBIC, HECTaH/IaPTHBIC CUTYaIUH.

— Ha OIIEHKY «YyJOBIICTBOPUTENHHOY (3 Oaia) — 00yJyaromuiicsi AEMOHCTPUPYET MTOPOTOBBII
ypoBeHb C(OPMUPOBAHHOCTH KOMIIETEHIIUII: B X0/1€ KOHTPOJIBbHBIX MEPOIPUITHH JOMyCKaloTCs
OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHWN, yYMEHHWIA, HABBIKOB, OOydJaromIuiics
UCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSAMHU NPU HX
IepeHOCe Ha HOBBIE CUTYAIUH.

— Ha OIEHKY «HEYIOBJICTBOPUTEILHO (2 Oaiia) — 00yJaromuiicst IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYEeCcKOro MaTepuasa, J0MyCKaeT CyIlEeCTBEeHHbIC OIIMOKH, HE MOXKET IOKa3aTh
MHTEJJIEKTyallIbHbIE HAaBBIKU PELIECHUS MPOCTHIX 3a1a4.

— Ha OLIEHKY «HEYAOBJIETBOPUTENbHOY (1 6armut) — 00yyaromuiicst He MOXKET MOKa3aTh 3HAHHS
Ha YpPOBHE BOCIpOU3BEACHHUA U O0OBbsACHEeHUs uHPOpMalMU, HE MOXKET I[0Ka3aTh
WHTEIJICKTyallbHbIC HABBIKU PEIICHUS MPOCTHIX 3a1a4.
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