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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hensitmu  ocBoeHHMS AUCHUIUIHHBI «OCHOBBI METAJUTYPrHYE€CKOrO  MPOU3BOJICTBAY
ABIIAIOTCS: pPa3BUTHE y CTYAEHTOB JIMYHOCTHBIX KadyecTB, a Takke (QopMUpOBaHUE
obmenpodecCHoHaNbHBIX U MPO(ECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO mno HampaBinenuto mnoarotoBku 22.03.02 Meramnyprus; HOpUOOpETCHHE
00yJalImUMHUCS 3HAHUH TEOPETUYECKMX OCHOB W TPUHIIUIIOB MPAKTHYECKON pean3aiuu
COBPEMEHHBIX CIIOCOO0B ITPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIIOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Jucuumnuaa OCHOBBI METAJLUTyprHUeCKOro IMPOU3BOJICTBA BXOAUT B 0a30BYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YyUCHUS TUCITUTUINH/ TIPAKTUK:

Marematuka

Oduznka

duznueckas XuMus

Xumust

Ucropus metamnypruu

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

TexHonorus npous3BoACTBa KOKCa

BrimuiaBka cranu B 3JIeKTponeyax

[Tpon3BoicTBEHHAs - TPAKTHUKA IO MOJIYYCHUIO MPO(HECCHOHATBHBIX YMEHUN M OIBITA
npodeccuoHaNbHOM AeSITETbHOCTH

BrimtaBka cranu

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynabrare ocBoeHMS JUCHMIUIMHBL (MOIynsl) «OCHOBBI METaJUTyprHyecKOro
MIPOU3BOICTBA» 00YJAIONIUNCS JOKEH 00J1a1aTh CIEAYIOIIMMH KOMIIETCHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 TOTOBHOCTBIO KPUTUYECKH OCMBICIMBATh HAKOIUIEHHBIN OIBIT, U3MEHATH PU

Heo0XoIuMoCTH PO UL cBoel MpohecCHOHATBHOMN e TeIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB UYePHOU U IIBETHON METAITyPrUu:
9yTyHa, CTalii, (heppOoCIIaBOB, ATFOMUHHS, MEJIH, HUKETIS; MECTO
MIPOU3BO/ICTBA YEPHBIX METAJIOB B chepe YeIOBEUECKON IesTebHOCTH;
TpeboBaHUs K MPOoheCCHOHATHHON IEATETLHOCTH PAOOTHUKOB YEPHOU
METaJLTypruu

YMmeTh OILICHUBAThH (PU3UKO-MEXaHMUECKHE CBOMCTBA MaTEPHAIIOB M MPOIYKTOB
METaJUTypTHYECKOTO MPOU3BOJICTBA; paboTaTh ¢ MH(pOpMAIHEH 0 TIpolieccax
W arperarax npou3BOJICTBA; KPUTUUECKH OCMBICTUBATH COCTOSIHUE U TTyTH
Pa3BHTHS METAJLUTYPIHYECKOTO IIPOU3BOJICTBA

Branets OCHOBHBIMM METOJ/IaMHU aHaJIM3a HAY4YHOH JIUTEpaTyphl B 00J1aCTH
METaJUTYPrHUECKOTO MPOU3BOJICTBA; MPO(EeCCHOHANBHBIM S3bIKOM B
00J1acT TEOPUHU METAJUTYPTUYECKUX MTPOLIECCOB

OIlK-3 CIIOCOOHOCTBIO OCO3HABATh COIMAIbHYIO 3HAUUMOCTh CBOEH Oyyieil mpodeccuu




3HaTh

POJb METAJUTYPTUU B Pa3BUTUU OOIIECTBA U IKOHOMUKH CTPAHBI, PpETHOHA U
rOpo/a; COBPEMEHHOE COCTOSTHIE METAJTyPTHIECKON OTPACIIN; IIPOOIIEMBI 1
MEPCIIEKTUBBI PAa3BUTHUSI METAJUTYPTUU TOPOa, PETUOHA, CTPAHBI U
3apyOeKbs

YmMerthb 0CO3HaBaTh CONUAIBHYIO 3HAYUMOCTh MPO(ECCHH METAJLUTYpra; BBIICIATh
CBOE TMOJIOKECHHUE CPEIIU APYTUX MPOPECCHIT; U3MEHSITH MPOQPHIIb CBOCH
paboThI B mporecce NpopheCCHOHATBLHON JIATEIIEHOCTH

Brnanets nHpOpMaIKel O CHIPbEBBIX U TEXHUYECKUX 0a3aX METAJUTYPrHUECKOTO

MIPOM3BO/ICTBA; HABBIKAMH IMOMCKA HAYYHOHN U TEXHIUYECKOH HH(OpMAIIUH 110
HanpasieHuto "Metamutyprus"”

[TK-10 criocoOHOCTBIO OCYIIECTBIISATh U KOPPEKTUPOBATH TEXHOJIOTUUYECKUE TPOIIECCHI B
METaJUTYpTHH B MaTepruagooopadboTke

3HaTh

OCHOBHBIE 3aKOHOMEPHOCTHU (PU3HUECKUX, (PU3UKO-XUMUYECKUX U TETUIOBBIX
MPOLIECCOB; OCOOCHHOCTH KOHCTPYKIIMHU arperaToB, CPeJICTBA KOHTPOJIA U
YIPaBJICHUS METAJUTYPTHYECKUM IPOU3BOICTBOM

YmMmern

XapaKTepU30BaTh TEXHOJOTMYECKUE MPOLIECCH] B METAJULYPTUU; BEIOUpATh
YIPABJIAIOUIUE BO3EHCTBUSA; KOPPEKTUPOBATh TEXHOIOTMYECKHE
rapameTpsl

Brnaners

HaBbIKaMU pacyeTa apamMeTpoB TEXHOJOTHYECKOTO MIPOLIECCa;
nH(popMalrel 0 COBPEMEHHBIX METAILTYPTUYECKUX TEXHOJIOTUSIX U
Croco0ax KOPPEKTUPOBKH TEXHOJOTUICCKHIX TapaMeTPOB




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI COCTaBiseT 5 3aueTHbIX eauHui 180 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHEayIuTOpHas — 4 akaj. 4acoB

— caMmocTosTeIbHas padoTa — 72,3 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca
dopma aTTecTaluu - IK3aMCH

Paznen/ rema
JIACITATIINHEI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaz. yacax)

Jlek.

11a0.

3aH. 3aH.

MIPAaKT.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIIbHOM
padoThI

®dopma Texymiero
KOHTPOJIS
YCIIeBa€MOCTH U
MIPOMEKYTOUHOU
aTTecTaluuu

Kon
KOMIIETEHIIUU

1. Pa3nen 1. [IpousBoacTBo
YyryHa B IOMCHHBIX IeYax

1.1 ChIpbeBble MaTepuabl
IIOMEHHOM IUIaBKH U UX
HOATOTOBKA

6 8/41

12

Wzyuenue
yueOHOM, HAyYHOH
U CIIPaBOYHOU
JUTEpaTyphl IO
Teme
JCIUIUINHBL.
Pabora ¢
3JIEKTPOHHBIMHU
OnbIHoTEeKaMHU.

[IpomexyTouHsbIif
3a4eT

OIIK-2,
OIIK-3, IIK-10

1.2 KoHcTpyKiust
JIOMEHHOM meun

4 421

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI 1O
Teme
JCIUTUTAHEL.
Pabora ¢
SNIEKTPOHHBIMHU
OubIMoTEeKaAMH.

3amura
nabopaTopHOi
paboter Ne 1.1

OIIK-2,
OIIK-3, IIK-10

1.3 JlomeHHBIH TpoLiecc

8 6/21

16

Nzyuenue
y4eOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATYpPHI MO
TeMe
JACIUTUTAHEI.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubanorexamu.

YcTHbli onpoc

OIIK-2,
OIIK-3, I1K-10

Wroro no pazneny

18 | 18/8U

36

2. Paznen 2. TIpou3BoaACTBO
CTaJM U I[BETHBIX METAJIJIOB

2.1 O0mume 0CHOBEI
CTaJICMIaBUIILHOTO
TPOM3BOJICTBA.

2 2/21

Nzyuenue
yueOHOMH, Hay4YHOH
U CIIPaBOYHOU
JIUTEPATypPHI MO
Teme
JCIUTUTAHEIL.
Pabora ¢
JNIEKTPOHHBIMHU
Onbanorexamu.

3amura
nabopaTopHOI
pabotsr Ne 1.2

OIIK-2,
OIIK-3, TIK-10




2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

6/211

Uzyuenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUTUIAHEI.
Pa6ora ¢
ANIEKTPOHHBIMHU
OHUOIMOTEKAMH.

VYerHbIi onpoc

OIIK-2,
OIIK-3, IIK-10

2.3 MapreHoBcKkoe
MPOU3BOJICTBO CTAIU

Nzyuenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUTUIAHEI.
Pa6ora ¢
AIIEKTPOHHBIMHU
OHOIHOTEKAMH.

3amura
nabopaTopHO
paboter Ne 1.3

OIIK-2,
OIIK-3, TIK-10

2.4 BrliaBka CTany B
ANMEKTPUICCKHUX Medax

Wzyuenue
y4eOHOM, HAYYHOH
U CIIPaBOYHOU
JATEPATypPHI MO
TeMe
JCIUTUINHEL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubnauorexamu.

3amura
1a00paTOPHBIX
pabot Ne 2 u Ne 3

OIIK-2,
OIIK-3, IIK-10

CTajIu

2.5 KoBmieBast 00paboTka 2 20U

Wzyuenue
yueOHOM, HAyYHOH
U CIIPaBOYHOU
JUTEPATYpPHI 110
TeMe
JUCLIUTUINHBI.
Pabora ¢
JIEKTPOHHBIMHU
OubIMoTEKAMH.

YcTHbli onpoc

OIIK-2,
OIIK-3, IIK-10

2.6 PasnuBka cranu

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI 1O
TeMe
JCIUTUTAHEL.
Pabora ¢
3NIEKTPOHHBIMHU
O6ubanorexamu.

3amura
nabopaTopHOi
paboter Ne 4

OIIK-2,
OIIK-3, I1K-10

HHUKECJIA U A TFOMUHUSA

2.7 Meramutyprust Meny,

NsyueHue
y4eOHOM, HayqHOH
U CIIPABOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pabora c
AJIEKTPOHHBIMHU
OoubIroTeKaMu.

Kontponbnas
pabota

OIIK-2,
OIIK-3, I1K-10

Wroro no pazneny

16 | 16/6U

36,3

Hroro 3a CEMECTpP

34 [34/141

72,3

OK3aMCH

Hroro no JUCHUIIINHE

34 [34/141

72,3

OK3aMCH

OIIK-2,0IIK-
3,I1IK-10




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

C menpi0 peanu3alud KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (QOPMHUPOBAHUS H
pa3sBUTHs NPOPECCHOHATIBHBIX HABBIKOB OOYYAIOIIUXCS PEANU3YIOTCS CIELYIOLINE CPeJCTBa,
CIOCOOBI ¥ OPTaHU3ALMOHHBIE MEPOTIPUATHS:

- U3Y4YECHHE TCOPETHYECKOr0 MaTepuaya AMCLUILIMHBI Ha JIEKIUAX C UCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOATENbHOE HW3Y4YEHHE TEOPETHYECKOrOo MaTepuajga JUCHUIUIMHBL  C
UCTIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIeUAIbHON YUeOHOH U HayYHOU JTUTEPaTyphl;

- (dopMHUpOBaHME M Pa3BUTHE MPO(PECCHOHAIBHBIX HABBIKOB OOy4aroluxcs Ha
1a00paTOPHBIX 3AHITHUSIX.

B wu3noxeHMu JEKLIMOHHOTO MaTepuaja M IpH IPOBEACHUU OO0yYaroluxcs Ha
7a00paTOPHBIX 3aHATHUAX MPEIIOIaraeTcss Nepexoa OT PEenpOAYKTHBHBIX METOJOB OOydeHUs K
YaCTHUYHO-TIOMCKOBBIM U MCCIENOBATEIbCKAM  METOJAM, pa3BUBAIOIIMM  JIOTHMYECKOE,
TEOPETUYECKOE MBIIUIEHUE, YMEHUE apryMEHTHPOBATh U OTCTaUBaThb COOCTBEHHOE NOHUMAHUE
Bonpoca. C 3TON LENbl0 BO3MOXHO MCIIOJIB30BAHME METOJOB IBPUCTUYECKUX BOIPOCOB U
OpaiiHCTOPMUHTA (MO3TOBOM aTaKH).

IIpu npoBeneHnn 1a00PaTOPHBIX 3aHATHH MpeAnogaracTcs UCHoJIb30BaHUE TEXHOJIOTUH
B3alMMOOOYYEHUS.

CamocrosarenbHass paboTa CTYICHTOB JOJDKHA OBITh HallpaBlieHa Ha 3aKpeIuieHue
TEOPETUYECKOr0 MaTepuaia, U3J0KEHHOro IpernoaaBaresieM, Ha IpopaboTKy TEM, OTBEIEHHBIX
Ha CaMOCTOSATEJIbHOE HM3y4YeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHSTUSAM, MOJIIOTOBKY K
WUTOTOBOM aTTECTALIMH.

B xone 3aHATHI peanoaaraeTcsl UCIO0JAb30BaHNE KOMIIJIEKCA MHHOBALIMOHHBIX METOI0B
AKTUBHOI'0 00Y4YEeHHUsI CTYI€HTOB, BKJIIOYAIOIIETO B ce0s:

- co3laHue NpoOJEMHBIX CUTyallMil C [OKa3aTeIbHBbIM pEIIEHHEM MpPOOIEeMbI
IIPENOIaBaTEIIEM;

- CAMOCTOATEIbHYIO TIOMCKOBYIO JESTENbHOCTh B pELIEHUH Y4YEOHBIX MNpoOieMm,
HaIpPaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIHOE PELIeHUE TPOOIIEM CTYI€HTaMU 110 KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCHOJIb30BAHUEM
CJIEIYIOIINX TPUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTaBJIEHMIO TAOIHI], CXeM, I'paQUKOB C IpPOBEIECHUEM
MOCJIETYIOLIETO UX aHAJIN3a;

- TPUMEHEHUE PEKOMEHJAMM 10 COCTaBICHUID TE3UCOB M KOHCIEKTOB IO
IPOYUTAH-HOMY MaTepHainy;

- PACKpbITHE IpenojaBaTesieM INPUYMH U XapakTepa HEyAad, BCTPEYAIOIIUXCS IpU
pelieHny npoodiem;

- IEMOHCTpALUs aTbTEPHATUBHBIX MIOJIX0/10B K PEIIEHUI0 KOHKPETHOU MPOOIIEMBI;

- aHAJIN3 MOJTyYEHHBIX PE3YJIbTAaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;

- ICTIOJIb30BaHKE 33JaHUH I CAMOCTOATENBbHOM pabOThI ¢ U30BITOUHBIMU JTAHHBIMH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OneHOYHBIE CpeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHasl TUTEpaTYypa:
1. OCHOBBI METAJTYPrUYECKOTO MPOU3BOCTBa | yueOHUK / B.A. burees, K.H.



Bno-sun, B.M. Konokomsies, B.M. Canranuk. — Cankr-Ilerepoypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekct : 21eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAs CHCTEMa

«Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/90165 (mara o6pamenus: 19.11.2019).
— PeskuM J0CTyma: It aBTOPHU3. TOJIb30BATEIICH.

0) lomotHuTeILHAS JTUTEpPaTypa:

0) JlonmonHuTENbHAS INTEpPATYpA:

1. UsneB, C.A. Metauryprudeckue TEXHOJOTHU. MeTamtyprus 4€pHBIX METAJUIOB .
yuebnoe mocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : snekTpoHHbIi // DAeKTpOHHO-0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (mata obpamienus: 19.11.2019). — Pexum
JOCTyMa: JJi1 aBTOPH3. MOJIb30BaTENEH.

2. be3doponos, 10. H. MapkupoBka craiei u cruiaBoB: Y4eoHoe mocobue / bezdo-pomaon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : JJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378 (mara o6pamienus: 19.11.2019)

3. CnennaiibHble cTaly U CIulaBbl: YueOHoe nmocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - TekcTt :
anexktponHbii. - URL: https://new.znanium.com/catalog/product/967770 (mara oOpaiieHus:
19.11.2019)

4. Mapuenko, H.B. Meramtyprudeckoe coipbe : yueo. mocodue / H.B. Mapuenko, O.H.
KoBtyH. - Kpacnosipck ; Cub. genep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anekTponHbiit. - URL: https://new.znanium.com/catalog/product/1031871 (mata oG-pamicHus:
19.11.2019)

[lepuoanueckas neyats (GKypHaJbI):

1. HayuyHo-TexHMYeCKM U TPOU3BOJACTBEHHBIH >KypHan «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TeXxHUYeCKHH, MPOU3BOJICTBEHHbII U yueOHO-METOIUYECKUN >KypHAal
«[IpousBoacteo npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

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

4. Journal of Chemical technology and metallurgy (’kypHam XUMHUYIECKOWH 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-TEXHUUYECKUH XypHan «JIuteiiHoe MpoM3BOJCTBO. —
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 TeXHOJIOTUH B
BBICOKOTIPOU3BOIMTEIHLHOM KOHBEPTEPHOM Liexe: - Marauroropck: M31-Bo MarauToropck. roc.
TexH. yH-Ta uM. [.11. HocoBa

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieueHune

Haumenosanue I1O Ne norosopa CpoOK eCTBUS 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
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HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX I/IH(])OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIKa

OnekTpoHHass 0a3a TEPUOIUYECCKUX H3TAHHUI
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Harmwmonanbuasa
nH()OPMALIMOHHO-aHAIUTUYECKAsT CHCTeMa —
Poccuiickuil HMHJIEKC HAYYHOI'O IHMTHPOBAHUS

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

ITouckosas cucrema Akanemust Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EnnHoe OKHO
J0CTyIa K MH(QOpMaLMOHHBIM pecypcam

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

Poccuiickass T'ocymapcTBeHHass OuOnmoTexa.
Karaimoru

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

DnexTpoHHbIe pecypchl Oubmuorexku MI'TY um.

I".1. Hocosa

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

9 MaTepHa/IbHO-TEXHHYECKOE o0ecnevyeHne JUCIUILITHHBI (MOIYJIsl)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. VYuebHas ayauTopus JUid TPOBEACHUS JIA0OPAaTOPHBIX 3aHATUH OCHAIEHa
71a00paTOPHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICJIMPOBAHHIO CTAJICTNIABMIIBHBIX MTPOIIECCOB;

-MOJI€TM JJISl W3YYEHUs ONTHMAJIIBHOIO pEeXHMa 3arpy3kd MaTepuajgoB B I€4b U
ONITUMAJILHOTO PACTIPEICTICHUEM CII0S IIMXTOBBIX MAaTEpHAIIOB Ha KOJIOIIHHUKE;

- MOJIeJIb JUI U3Y4YEHUs (PU3MUECKOro COCTOSHUS 30HbI FOPEHHUS;

- MOJENH JJIi U3Y4EHUS YCIOBUN HENPEPHIBHOTO JIBUKCHUS MaTEpUAIOB B JIOMEHHOMN
YU U ONPEACISAIOIEN PO CHIIOBOIO B3aMMO/AEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JUIsl U3y4eHUS (PU3UUECKUX CBOWCTB MaTEpPHAaJIOB;

- MOJIEJT! 10 U3YyYEHUIO POBHOCTH CX0J1a IIUXTHI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus i IPYINIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAUN, TEKYIIErO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. Tlomemenune pansi XpaHeHHss W NPOQUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0o 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIOB.



MMPUJIOKEHHUE 1
6 YueOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

AyauTopHas caMoCTOATeNIbHAsE paboTa 00ydaromMuXcsi OCYIIECTBISAETCA Ha TaOOPATOPHBIX
3aHSATHUSX B BUJIC BBIMOJHEHHS JTA0OPATOPHBIX pabOT U pPEelIeHHs 3a/1a4, B KOTOPBIX COYETAOTCS
DJIEMEHTHI TEOPUU WM MPAKTHKU CTAJCIUIABHIBHBIX MPOIECCOB, MO 3aJaHUI0 M MOJ KOHTPOJIEM
nperno/iaBaTers.

BueaymutopHass camocrosTenbHas paboTa OOYyYalOUIMXCS OCYIIECTBISETCS B BHIC
U3ydeHHsl YUeOHOH TUTepaTyphl 10 pa3zieiaM TUCIUILTHHEIL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CAaMOCTOSATENIbHOW PaboThI
1o auctuIuinHe «OCHOBBI MeTALTYPrU4ecKoro Mpou3BoACTBa» OMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUUYECKOM 00€CIICUeHHUH:

1. CenuBanoB B.H., CtonsipoB A.M., Macansckuii C.C. MoaenupoBanue 00pa3oBaHUs
yCaJOYHOM PAaKOBUHBI B CTAJbHBIX CIMTKAaX / MeTtoauuyeckue yka3aHHUs 110 BBIIOJIHEHUIO
nabopaTtopHOil paboThl Mo AucHUIUIMHE “OCHOBBI METAJUIyprU4ecKOro IMpOU3BOJACTBA” IS
cTyneHToB HamnpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. - 7c.

2. CenuanoB B.H., Ctonspos A.M. ®usnueckoe MOJACIUPOBAHHE KPUCTALIU3ALUU
CTaJIbHOTO ciauTKa / MeToauueckue YyKa3aHus Ui BBIIOJHEHMs J1a0OpaTOpHOW paboThl MO
mucuuruinHe  “OCHOBBI METAJUTypTUYECKOTO MPOU3BOJACTBA” JJISi  CTYJCHTOB  HAIPaBICHHSA
22.03.02. — Marautoropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CtomsapoB A.M. CtpoeHHE CTaIbHBIX CIMTKOB / MeTomudeckue
yKazaHuss K  Ja0OpaTOpHBIM 3aHATUAM 1O AucUUIUIMHE “OCHOBBI METaTyprU4ecKoro
IPOU3BOJACTBA” Uil cTyneHTOoB HampasiaeHus 22.03.02. — Maruaurtoropck: MI'TY, 2014. —
&c.

Ilepedenn 1a0opaTopHBIX padoT MO AMCHMUILIMHE

WHCTpyKTaX 1O  TeXxHUKE O€30macHOCTH B JAaOOpaTOpHH  MOJEIHMPOBAHUS
CTaJICTJIAaBUIIbHBIX IPOLIECCOB.
JladopaTopnasi padora Ne 1 MonenupoBanue oOpa3oBaHMs YCaJOUYHONH PAKOBUHBI B
CTaJIbHBIX CIUTKAaX
Jladoparopnasi padora Ne 1.1 V3yueHue BIUsSHUS XapakTepa yTEIJICHUS CIIUTKA Ha
rI1yOuHY yCaJ04HOM paKOBHHBI U BBIXOJ F'OJTHOTO METaJIa;
Jladoparopnasi padora Ne 1.2 3yueHue BIUSHUS OTHOIICHUS BBICOTHI K CPETHEH
HIMPHHE CIUTKA Ha INTyOUHY YCaJ04YHOM PaKOBUHBI U BBIXOJ] TOJTHOIO METAJIIA;
JlabopaTopnasi paGora Ne 1.3 M3yueHue BnusiHus XapakTepa yIIUPEHUs CIUTKA Ha
rI1yOMHY yCcaJ04HOM paKOBHHBI U BBIXOJ] F'OJTHOTO METAaJIa;
JlabopaTopnasi paGora Ne 2 l3yueHue KpHUCTaNIMYECKOTO CTPOCHUS U MaKpPOCTPYKTYPbI
CTaJIbHBIX CJIMTKOB;
JlabopaTopnass paGora Ne 3 lI3yueHue KpHCTAJUIMUECKOTO CTPOCHUS U MAKPOCTPYKTYPbI
HENPEPHIBHOIMUTHIX 3aTOTOBOK;
Jladoparopnasi padora Ne 4 M3yueHne Ha MOJICNIN KPUCTATU3AIMH CIIUTKA.

OueHoYHBbIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOYHOI
aTTecTallMy 10 UTOraM OCBOCHMS JMCIUIIJIMHBI:

[IpomexxyTounblii 3auet. CTpyKTypa NPOU3BOJICTBA YEPHBIX METAIIOB U 33]1a41
MeTaJITypruueckoro npon3BojacTaa. [Ipumenenue xenesa u ero criaBoB. Pazpurtue
METaJUTypruueCKOW MPOMBILIIIEHHOCTH. POJIb METamI0B B COBPEMEHHOM MPOMBIILIEHHOM
npon3BoACTBE. ChIphEBbIE MaTepUAIbl IOMEHHOM TJIABKH M UX TTOJATOTOBKA.

Bonpocsl k 3amure gabopaTtopHbIx pador Ne 1.1 —1.3:
1.Yro Takoe ycanka cranu?




2.Yt1o Takoe ycanoyHas pakoBHUHA?

3.0T yero 3aBHCUT 00BEM YCaJOUHON PAKOBUHBI?

4.0arHAKOB JT1 00BEM yCaIOYHOM PAKOBHHBI B CJIUTKAX, OTIUTHIX B onbiTe No 17

5.Kak Bnusier yremneHue U 000rpeB BEpXHEM YacTH CIMTKA Ha OTHOCUTENBHYIO TIIyOuHY
yCaJ0YHON paKOBUHBI M BBIXOJ TOAHOr0? KakoB MexaHU3M 3TOro BIAUSHUA?

6. OMHAKOB JI 00BEM yCaJOYHON PAKOBUHBI B CITUTKAX, OTJIUTHIX B ombITe Ne 27

7.Kak BiIuseT OTHOLIEHHWE BBICOTHI K LIMPUHE CIUTKA HAa OTHOCUTEIbHYI TINyOUHY
yCaJIOYHOM paKOBUHBI U BbIXOJ roiHOro? KakoB MexaHu3M 3TOro BIUSHUSA?

8.O1nHaKoB 11 00BEM yCaJlOUHON PAKOBUHBI B CIIUTKAX, OTJIUTHIX B onbiTe Ne 37

9.Kak BiusieT ymMpeHHE CIUTKAa Ha OTHOCHTEIBbHYIO TJIIYOMHY YCaJOYHOW PAaKOBUHBI?
KakoB MexaHu3Mm 3T0ro BiusHHUE?

10.Kax BnusieT popma ycagoqHOi paKOBHHBI Ha BBIXOJ] TOJHOTO MeTajuia?

Bomnpocs! k 3amuTe 1abopatopHoit pabotsr Ne 2:

1. UTo BXOAUT B MOHATHE "KPUCTATUIMYECKOE CTPOEHUE" CTaTbHOIO CIUTKA?

2. Yro Takoe "KpucTayuinyeckas 30Ha" CTaJIbHOTO CIUTKA?

3. Kakume KpucCTaJuIMYeCKHE 30Hbl HMMEIOTCA B CTalbHBIX CIUTKAaX M Kak OHHU
pacrionararoTcsi?

4. YTo BXOIUT B NOHATHE "MAaKpPOCTPYKTypa CTAIBHOTO CIUTKA"?

5. Yto Takoe ycajoyHas pakOBHHA U KaKOBa IpUYMHA €€ 00pa30BaHus?

6. B kakux ciaMTKax MOXKeT ObITh ycaJ04yHas paKOBUHA U I'JIe OHA pacrosaraercs’?

7. B KakuX ciaMTKax ycaJgouyHas paKOBHHA OTCYTCTBYET U MoyeMy?

8. B kakux ciMTKaxX UMEIOTCS Ia30BbIe My3bIPU U MIOYEMY OHM 00pa3yrorcs?

9. Kakue ras3oBble Iy3plpd HUMEIOTCS B CIUTKE  KUISILIEH CTAIM U Kak OHHM
PacIoa0oXeHbI?

10. B ueM oTiinune MakpOCTPYKTYPhl CIUTKOB KHUIISIIEH CTadd [P MEXAHUYECKOM M
XUMHYECKOM 3aKyIIOpUBAaHNN?

11. YTo mpoucXOoauT ¢ ra30BbIMU MY3bIPSIMU CIUTKA KUTALLIEH CTaIM MPU NpOKaTKe?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK IOIYCIIOKOWHOM cTanu?

13. UTOo npoMCXOOUT C pPA3NIUYHBIMU HApYLIEHUSMH  CIJIOIIHOCTH  MeTajula IpHU
IIPOKATKE CIUTKA TOJYCIOKOMHON cTamm?

Bomnpocs! k 3amuTe 1abopatopHoii pabotsr Ne 3:

1. Kakue xpucraumMuecKue 30Hbl UMEIOTCS B HENPEPBIBHOJINUTON 3aroTOBKE M KaK OHHU
pacnonaratorcs’?

2.Yro npencraisieT co00M CTPyKTypa TPaHCKPUCTAIIN3AIMH U JJ1s KAaKUX 3ar0TOBOK OHA
XapakTepHa?

3. Kakum oOpa3zom mnpu HM3y4eHHM MONEPEYHOro TEMIUIETa OINPEAEISIOTCS CTOPOHBI
MaJIoro U OOJIBIIOTO PaJAMyCOB 3aroToBKH, oTiinTod Ha MHJI3 ¢ m3ornyroil TexHonorunyeckom
0CBIO?

4. B yeM CXOXeCTb MaKpOCTPYKTYphl COPTOBOH M CIsI00BOW HEMPEPHIBHOIUTHIX
3aroTOBOK?
5. B dyeM ominMyMe MakpOCTPYKTYpbl COPTOBOM U CiII00BOM HENpPepbIBHOIMTHIX
3aroTOBOK?
6. Kak orianuaercs MeTaul, OTIMUTHIA HEMPEpbIBHBIM M OOBIYHBIM CIIOCOOaMHM, IO
XUMHYECKOW HEOTHOPOAHOCTH?
7. KakoBbl  NpUYMHBI  OTIMYUSA  XMMHYECKOM  HEOJHOPOJHOCTH  MeTallla
HENPEPBHIBHOIUTOMN 3arOTOBKU U OOBIYHOTO CIUTKA?
8. Kakue sneMeHTHI 30HAIBHOM XMMHUYECKOH HEOJHOPOIHOCTH Hambosee XapaKTepHBI
JUJIS HEIPEPBIBHOJIUTON 3arOTOBKU?
9. Kakue nmoBepxHOCTHBIE JEPEKTHl MOXKET UMETh HEMPEPbIBHOINTAS 3aTr0TOBKA?
10. KakoBBI MPUYUHBI BOSHUKHOBEHHS KaXKJOTO BHA TOBEPXHOCTHBIX Ae(PEKTOB?
11. Kakue BHyTpeHHUE 1e(DEeKThl MOKET UMETh HEMPEPHIBHOIUTAS 3arOTOBKA?



Bonpocsl k 3amure gabdoparopHoii padotsl Ne 4:

1. PesynbTaToM  KakoW — KpUCTAJLIA3ALUU (00BEMHON, MOCJIE0BATEIbHOM,
KOMOWHUPOBAHHOI) ABJISIETCS 00pa30BaHKUE 30HBI CTOJIOUATHIX KPUCTAIIIOB?
2. PesynbTaToM  KakoW  KpUCTAJLIM3ALUU (00BEMHON, MOCJIEI0BATEIbHOM,

KOMOMHUPOBAHHOM) siBisieTcst 0Opa3oBaHue KoHyca ocakaeHus? [loueMy 3Ta KpHcTalIMuecKas
30Ha umeet (popMy KoHyca?

3. Kakoli xapakTrep HOCUT KpUCTaJJIN3aLlHs BCErO CIUTKA B L1€JI0M?

4. ITo kakOoMy 3aKOHY U3MEHSETCs TOJIIMHA 3aTBEPIEBIIErO CJIOSI C TECUEHUEM BPpEMEHU?

5. KakoB (u3uueckuii cMbICT U pa3MEpHOCTb KO PUIIHEHTA 3aTBEPACBAHNS?

6. Kak nupkynupyeT paciiaB B He3aTBEpJEBIICH YacTu ciauTka? B uéM npuunHa Takou
LHUPKYyIALUU?

7. UTO HmpOMCXOIUT B MpOLECcCe KPUCTALIM3ALMU CIUTKA C MOCTOPOHHUMH TBEPIBIMU
BKJIIOUEHUSIMHU, HAXOIAIIMMHUCS B paciuiaBe?

8. Kakoil kputepuil momoOust NOJDKEH HCIOJIb30BaThCS NPHU Iepecuére pe3yabTaToB
MOJIEJIMPOBAaHUS Ha peasIbHbIN CIUTOK?

9. Kakue MmacmtabHble NMpeoOpa3oBaHMs OCYIIECTBISIIOTCS NPH MepecuéTe pe3yibTaToB
MOJIETUPOBaHUs?

10. Kakoe BemiecTBO HCHOJIB3YETCS Ul MOJEIUPOBAHMS KPUCTAUIM3ALMU CTAaId B
1a00PATOPHBIX YCIOBUSIX?

Ycrablii onpoc. JlomenHbi npouecc.  IIporeccsl B TopHE TOMEHHOM MEYH.
Pacnipenenennie marepruanoB Ha KOJOILIHUKE IOMEHHOM nieun npu 3arpyske. [loBenenue
IIPUMECHBIX JIEMEHTOB YyryHa: BOCCTAaHOBJICHHUE MapraHia, KpeMaus, ¢pochopa, BaHaIHs U
tutaHa. UyryH u ero kadectBo. O0pa3oBaHue 4yyryHa. Buapl 4yryHOB, BBIILJIABISIEMbIX B
noMeHHbIX niedax. [loBenenne ceprl B JOMEHHOM 1u1aBke. OCHOBHAS peakius aecynbdypanun B
TOpHE NeYu ¥ BHEJJOMEHHAs Jecyabdyparius.

Yerapiii onpoc.  KucmopoIHO-KOHBEPTEPHBIM MPOLECC C BEPXHEH MPOSYBKOM.
YerpoiictBo  kuciaopogHoro KoHepTepa. llluxrToBele Marepuanbl. TeXHOJIOTHS IUIABKH.
TennoBoil pexuMm. BrimiaBka nernpoBaHHbIX cTaned. OTBOJ M OYUCTKA KOHBEPTEPHBIX
ra3oB, DKOJIOTHs npouecca. KOHTponb 1 aBTOMaTH3alus KUCIOPOJHO-KOHBEPTEPHOIO IIpOLECCa.
TexHUKO-PKOHOMHUYECKUE Toka3zaTenu mnporecca. [lepenen docdopucTrix YyI'yHOB B
KOHBEpTepax C BepXHeW MpoayBkod. KoHBepTepHblE mpolecChl € JAOHHOW IPOAYBKOMN
kuciopogoM. KoHBeprepHbie Tmporecchl ¢ KOMOWHHMpPOBAaHHOM mpoayBko#. IlnaBka cramu c
YBEJIMYEHHBIM PAacXo/I0M JioMa. DHepro3aTpaTsl U cOepexeHue MaTepuaoB MpU MPOU3BOJICTBE
CTaJIi B KUCJIOPOJIHO-KOHBEPTEPHOM Ipoiiecce. KauecTBo cTanu u ceprudukaius npoIyKIuu.

Ycrabiit onpoc. KopmieBas o6paboTka cranu TexHoigornueckue BapHaHThl Iepesena mo
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 00pabOTKM W HX CymHOCTh. (OOpaboTka
MeTajula  JKUAKUM CHHTETHUeCKHMM ImuiakoM. OOpaboTka MeTalla  HMHEPTHBIM  Ta3oM.
BakyymupoBanue xuakoi crainu. BeegeHne B KUIKUA METAIIT TOPOITKOOOPA3HBIX MaTEPHAIIOB.
KomOuHMpoBaHHbIE METO/bI KOBIIEBOH 00pabOTKM MeTalia ¢ €ro HarpeBoM. ABTOMAaTH3aLUs
MIPOLIECCOB KOBIIIEBOM 00paOOTKM cTanu. DHepro3arpartbl M cOepekeHHe MaTepuajioB Mpu
KOBIIIEBOI 00pabOTKe CTaJli pa3IUUYHBIMU CIIOCOOAMHU.

Kontponbnas padota. Knaccudukarus cranei.




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) Ilhanupyemoie pezyivmanot 00yueHus U OUEHOUHbBLE CPEOCHEA 01 NPOBEOCHUS NPOMENCYMOYHOU AMMEeCmayuu:

MNPUJIOKEHHUE 2

CTpyKTypHBIii
AIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUU
OIIK-2 - roTOBHOCTBHIO KPUTHYECKH OCMbICJIMBATH HAKOIJIEHHBIH ONBIT, U3MEHATH MPH HEOOX0AMMOCTH NMPO(PHJIbL CBOei MpodeccHoHaTbLHOI
HAeATeJIbHOCTH
3Hath OCHOBHBIE XapaKTEPUCTUKH IPOAYKTOB YEPHOH U Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
LIBETHOM METAJULypTHUH: YyT'yHa, CTaJIH, 1.  Ponp uepHBIX METAIIOB B c(hpepe YenoBEYECKOM NeATENbHOCTH
(beppocIuiaBoB, aNIOMUHUSA, MEJU, HUKENA; MecTo | 2. Yo Takoe uyryH?
IIPOM3BOJICTBA YEPHBIX METAIIOB B cepe 3. OOmas cxema Mpou3BOACTBA YEPHBIX METAILIOB.
4eJI0BEYECKOH J1eATEIbHOCTH; TPEOOBaHMS K 4. OcHOBHOE pazauuue YyyryHa u ctajuu?
npodeCcCHOHATIBLHOM 1 TETFHOCTH paOOTHUKOB 5. Yro Takoe cranp?
YEepHOH MeTaJllIypruu Kakue cranennaBuiibHble arperaTbl MOI'yT HUCIOJIb30BaThCs IS
BBITUTABKH CTaJN?
6.  HazoBute mMXTOBBIE MaTepHalibl, KOTOPbIE UCTIONb3YIOTCS
IIPH BBIIIJIABKE CTaJIM B KUCIOPOJHOM KOHBEpTEPE.
7. HazoBuTe mMMXTOBbIE MaTepHalibl, KOTOPbIE UCTIONb3YIOTCS
MIPH TIPOM3BOJICTBE ATTFOMHUHHUS, MEJIH, HUKEJISL.
8.  Kakwue arperarsl HCHIOB3YIOT PU MPOU3BOJICTBE IIBETHHIX
METaJJIOB?
9. B uem OCHOBHBIE OTIMYUS METAIIIYPTUU YEPHBIX M LIBETHBIX
METaJJIOB?
10. TpeboBaHus Kk npodhecCHOHAIBHON AeITEeNbHOCTH
pabOTHUKOB YEPHOM METaJITypruu
YMmeTb OueHuBath (hUBUKO-MEXaHUIECKHE CBONCTBA Ilpaxmuueckue 3a0anu:
MaTepuajoB U  MPOAYKTOB  METAIITypru4ecKoro - ONpEIENUTh  OKUCIUTEIbHYIO  CIIOCOOHOCTh  arjioMepara,
IPOM3BOJICTBA; paboTaTh ¢ HHpOpMaruei o mporeccax icopeprkartero 60 % Feqsy, u 15 % FeO.
W arperartax MpoMu3BOJCTBA; KPUTUYECKH OCMBICIMBATh - ONpeNeluTh  OKHUCIMTENBHYIO  CIIOCOOHOCTh  OKAJIMHBbI,

COCTOSAHUC HW NYTH Pa3sBUTUA MCTAIUTYPTHYCCKOI'O
IMPONU3BOJACTBA

conepxareit 70 % Fegen 1 73 % FeO.
- CKOJIbKO M3BecTH, cojeprkamierd 85 % CaO, morpedyercs s
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KOMITETCHIIUH
onurakoBanust 0,7% Si B 300 T XKUAKOro Merayia, €CiM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJBKO IOBBICUTCSI OCHOBHOCTH IIJIaka, €clii K 35 T
iaka, comeprxkaiero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
conepkaieit 87 % CaO u 2 % SiOz ?

Bnaners OCHOBHBIMU METOJaMU aHainsa HAY4YHOH | 3adanus na pewienue 3a0ay u3z npogheccuonanvHoul oonacmu:
JAUTEPATYppl B 00JAcTM  METaJUIyprUYECcKOro B cpejie SIEKTPOHHBIX Tabmui Excel paccunrars nexomuslil cocTas
IIPOXU3BOACTBA, npoEeCCHOHANBHBIM ~ A3BIKOM B [IIMXTHI J1JIs BBHIIIABKH CTAIH B KHCJIOPOJTHOM KOHBEpTEpe (MCXOTHBIC

obnactu TCOpHUU MCTAJUTYPTUICCKUX ITPOLECCOB

NTaHHbIE 110 BApUAHTaM);

—CpaBHHUTH TEXHUKO-3KOHOMUYECKHE MMOKA3aTeNd PadOThI IOMEHHBIX|
neueid Ne8 (¢ b3VY) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOMCTBO);
—HUCToJb3ys naker «OnucarenbHas CTaTUCTUKA MPOAHATU3UPOBATH
BbI00pKY 13 1300 mnaBok B KKII.

OIIK-3 - cnocoOHOCTHIO

0CO3HABATH COIMAJIBLHYIO 3HAYUMOCTH CBOel Oyayuieii npodeccun

3HaTh

Pons MCTAJUTYPTHUH B PAa3BUTHUU O6HICCTBa )51
HSKOHOMUKH CTPaHbI, pErHOHA U TOPO/Ia.
CoBpeMeHHOE COCTOSTHIE METAJLTYPTrUIecKOM
otpacnu. [IpobieMbl U epCeKTUBBI Pa3BUTHUS
METAJLTYPTHH TOPOJIa, PETHOHA, CTPAHBI U
3apyOexbs.

Ilepeuens meopemuueckux 60npocos K IK3aMeHy:

1. OOmas cxema NPOM3BOJACTBA YEPHBIX MeTaUIOB. Mecto
METaJUTyprH4€CKOW IPOMBIIUIEHHOCTH B 9KOHOMHKE CTPaHbl U MUPA
B LIEJIOM

2. IlepcnekTHBBl W TIOTEHIMAJ PA3BUTHUS PA3BUTUS YEPHOMH|
Meramutyprua PO

3. XUMHUYECKHUI COCTAB JKEJNE3HbIX pyA. TpeOoBaHuUs K KauecTBY)|
JKENE3HBIX PYA M HEOOXOIUMOCTh MOJATOTOBKH HX K JIOMEHHOMU
IIJIaBKE

4. Tunbsl SKeNE3HBIX pPyA MO pyAooOpasyrolieMy MHHEpamy.
OCHOBHBIE MECTOPOXK/ICHHUS JKEIE3HBIX PYI.

5. @mockl JOMEHHOH MJIaBKU, TEXHOT€HHOE ChIPhE.

6. CriocoObI MOATOTOBKY Py K JTOMEHHOH IiaBke. HaznaueHwne

U XApaKTCPHUCTHUKA CII0CO00B OKYCKOBAaHHA  KCJIC30PYAHBIX]




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

MaTepHaloB.

7. CyIHOCTh arioMepalioHHOIo Ipolecca.

8. IIpamoe ¥  KOCBEHHOE  BOCCTAHOBJICHHE  OKCHIOB.
Oco6ennoctu. Ilokasarenu. CpaBHEHHME NPSIMOIO U KOCBEHHOIO
BOCCTaHOBJICHUSI.

0. BoccranoBnenne kpeMHMs, MapraHiia, BaHaJus U THTaHa B
NTOMEHHOM MEeYH.

10. OOpa3oBaHue yyryHa B JOMEHHOH meuu. Buiel 4yryHos,
BBITIJIABIIIEMBIX B JOMEHHBIX IT€YaX.

11. [[InakooOpa3oBanue B JIOMEHHOW Teuu. IlepBUYHBINA,
[IPOMEKYTOUYHBIM, KOHEUHbIM IIaKk. CocTaB KOHEYHOIo NUIaKa.
TpeGoBaHMs K LIUTAKaM.

12. TloBenenue u OGanmaHC cephl B TOMEHHOW meud. BHegomenHas]
necynbdyparus yyryHa.

13. OcCHOBHBIE TIYTU U CIOCOOBI CHUXEHHUS pacxoja KOKca IMpH
BBINJIABKE YyTyHA.

14. OO11iee ycTpOHCTBO U COCTaB KOMILJIEKCA JOMEHHOM MeyH.

15.  Beimyck u yoopka NpoAyKTOB IJIaBKU. JINTeHHbIH ABOD.

16.  Bupasl cTanu o cTeneHu pacKUCICHHOCTH

17.  Yro Ha3bIBaeTCs paCKUCIEHUEM CTaIU?

18. Kaxue marepuaiibl Ha3pIBaOTCSI METATNINYECKON HIUXTOM?

19.  Kakwue maTtepuaibl Ha3bIBalOTCS HEMETAITMUECKON MIMXTOMN?
20. 13 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOHT
CTaJICIUIABWIIBHBIN [ITAK?

21.  UYro Ha3bIBaeTCs OCHOBHOCTHIO IILIAKA?

22.  Kax Ha3pIBaeTCs CTalb C Pa3INYHON CTENICHBIO JIETUPOBAHUS?
23.  Kakwue craneniaBuibHble arperaTbl MOT'YT HCIIOJIb30BaThCS

UTSI BBIIIJIABKU CTaJIN?

24.  Hapucyiite cxemy npoduiis KUCIOPOAHOTO KOHBEPTEPA.
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JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIETEHIMH
25.  HazoBuTe mMXTOBBIE MaTepUaIIbl, KOTOPbIE UCIOIB3YIOTCS
[IpY BBIIIJIABKE CTAJIM B KUCIIOPOJIHOM KOHBEpTEpE.
26.  Kaxue n3BecTHBI Pa3HOBUIHOCTH KOBILEBOH 00pabOTKH
cTanu?
27.  Ilepeuncnute ocHOBHBIE pazHOBUAHOCTH MHJI3.
28. [Touemy oana u3 paznoBugnocteit MHJI3 Ha3biBaeTcst
paguaIbHON?
29.  Kakue npeumyliecTBa UMeeT HENpepbIBHAS PAa3JIMBKa CTAU
nepe]] pa3iuBKOW B U3JI0KHULI?
YmeTh Oco3HaBaTh COIMATBHYIO 3HAYUMOCTb IPOeccuu Ilpakmuueckue 3a0anus:
MeTajulypra. Belienats cBo€ nosioxeHue cpenu 1. Jlate xapakTepucTuky npogeccun «MeTamtypr»;
npyrux npodeccuid. I3MeHaTs npoduis cBoei 2. Onpenenuth (PyHKIMOHAT —CHEHMAINCTa  METAILTyPrUYecKOi
paboThI B Iporiecce NpodeccuoHanbHON obmacTh B paMKaX  KOHKPETHOTO  METaLTypruyecKoro
JeSITEIbHOCTH. TIPeIPHATHS;
3. IlpuBectu IIPUMEPBI VHTETpalH KOMIIETEHIINH
CHelalncTa-MeTaulypra B Apyrue 00JacTi HayKu U TEXHUKY|
(MarepuanoBeieHue, MAIIMHOCTPOEHHE U JIp.)
Bnagers Wudpopmarineit o ChIpbeBbIX U TEXHUYECKUX 0a3zax 3aoanus na pewenue 3a0au u3 npogeccuonanvHoll odnacmu:

METaJUIypruuecKoro npoussoacraa. Hassikamu
MOKMCKAa HAYYHON M TEXHUYECKON MHPOpMAIUH 110
HarpasjaeHuto «MeTtamryprus».

1. OxapakTepu3oBaTh XUMHUYECKUH COCTAB KEIE3HBIX PY/I.

2. OO0o3Ha4uTh TpeOOBAaHUS K KAuyeCTBY OJKEJIE3HBIX pyld WU
HE00XO0IMMOCTh MOATOTOBKHU MX K JIOMEHHOM IIaBKe;

3. KuaccudunupoBaTh THIIBI KENE3HBIX Py IO
pyznoobpasyromemy MuHepary. OCHOBHbIE MECTOPOXKICHHUS
KEJIe3HBIX PYII.

4. Ha3Barh MKXTOBBIE MaT€PHAJIbl, KOTOPBIE UCTIONB3YIOTCS MPH
BBITJIaBKE CTaJIM B KUCIOPOJHOM KOHBEPTEpE.

5. CoctaBuUTh 0030p KOMILJIEKCHOT'O, 320aJJaHCOBOTO, TEXHOTE€HHOE

ChIpbd B MCTAJUITYPIUYCCKOM IPOU3BOACTBE HCIIOJB3Yys B
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KOMIETEHIMH

KAaueCTBE HCTOYHUKOB Y4EeOHYIO, HAYYHYI0 U CIPABOYHYIO
JUTEpATypy, a TakkKe HMHPOPMAIMI0 M3  JJICKTPOHHBIX
OuOIUOTEK.

IK-10 - cnocoGHOCTHI0 OCYLIECTBIISITH M KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIECChl B METAIYPIHE H MaTEPHAJI000padoTKe

3HaTh OcHOBHBIE 32aKOHOMEPHOCTU (DPU3HUECKHUX, Ilepeuens meopemuueckux 60npocos K IK3ameHy:
(UBUKO-XUMHYECKUX U TETIJIOBBIX MTPOIIECCOB; 1. Topenmne yriepoga y ¢GypM M COCTaB rasa IO JUIMHE
0COOCHHOCTH KOHCTPYKIIMH arperaToB, CPe/ICTBA bypMeHHOro ouara. MIameHeHHe cocTaBa rasa o BbICOTE MEYH.
KOHTPOJISL U YIPABJICHUS METAJTYPrHYECKUM 1. TlpoTtuBOTOK MarepuajioB M Ta30B B JOMEHHOW II€YH.
IIPOU3BOJCTBOM [IpuunHBI ONTyCKaHUsl MaTepUaIoB B JOMEHHOU MEYN

2. Ilpamoe W  KOCBEHHOE  BOCCTAHOBJICHHE  OKCH[IOB.
Oco6ennocru. Ilokazarenu. CpaBHEHHME MPSIMOIO U KOCBEHHOIO
BOCCTaHOBJICHUSI.

3. BoccraHoBieHue kpeMHUs, MapraHlia, BaHaJus U TUTaHA B
JIOMEHHOM MEYH.

4. OOpa3oBaHMEe YyryHa B JOMEHHOH Meuu.

5. InmakooOpa3oBaHue B JOMEHHOM IMEYH.

6. IlepBuuHbI, NPOMEXYTOUHBIM, KOHeuHbIH muIaKk. Cocras
KOHEYHOTO IJIAKa.

7. U3 KaKuX OCHOBHBIX KOMIIOHEHTOB COCTOMT|
CTaJIeTUIABWIIBHBINA [IUTAK

8. KoHcTpykuus JOMEHHOH Meyu U aBTOMAaTH3alMs JOMEHHOTO

mporecca
9. KoHCTpyKIHS CTaJeIUIaBIIIBHBIX arperaToB W MPHHIIUITBI UX
paboTHI.
YMmeTb XapakTepru3oBaTh TEXHOJIOTHYECKHUE MPOLIECCHI B Ilpakmuueckue 3a0anus:
METATYPTUH; BBIOMPATH YIPABIISIOIINE 1. Jlath XxapaKTepUCTUKY TyThEBOMY PEXKHMY B JOMEHHOM Me4H;
BO3JEHCTBUS; KOPPEKTUPOBATH TEXHOJOTHUYECKUE 2. BrwIOpaTh pesKUMBI TOAAYN AYThS B KHCIOPOIHOM KOHBEPTEPE

MapaMCTphbl IpU NEpCACJIC IMUXTHI PA3JIMIHOTO COCTABA;
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3. CkoppektupoBarh 3eKkTpuueckuii pexkum padoter JICII B
3aBHCHMOCTH OT JIOJIM KUJKOTO YYT'YHA B UCXOJJHON METAJUIONINXTE.
Bnanets HaBsikamu pacuera nmapaMeTpoB TEXHOJIOTUYECKOTO 3aoanusa na pewienue 3a0ayu u3 npogheccuonanvHoll odracmu:

nporuecca; HHpOpMaIe 0 COBPEMEHHBIX
METAJITyprUYeCcKUX TEXHOJOTUAX U criocodax
KOPPEKTUPOBKU TEXHOJIOTMUECKUX ITApaMETPOB

1. OmpenenuTh pacxoJ TEXHUYECKHM YHCTOrO KHUCIOpOJa Ha
IPOJYBKY METaUIOMUXThl, coctosimed u3 100 T moma u 300 T
JKUAKOTO YyryHa, UMEIOLIEr0 XHWMHUYECKUH COCTaB ONU3KHUI K
CpeIHUM 3HadeHusiM coctaBa u4yryHoB I[IAO «MMK», mpy
BHIIUIABKE B KOHBepTepe aBTOKy30BHOM cramu Tuma O8HO. Bce
HEJIOCTAIONINE TaHHBIC TPUHATH CAMOCTOSTEIBHO.

2. Omnpenenutb, CKOIBKO H3BecTH, couaepxkaimied 90 % CaO,
MO>KHO 1osyuuTh U3 500 T U3BECTHSIKA, €CIIU B HEM COAEPXKUTCS 95
% CaCO3?

3. OmpenenuTs COCTaB HAMEPTBO OOOXKKEHHOTO JIOJIOMUTA|
CarkuHckoro MecropoxaeHus, coaepsxamero 30,66 % CaO; 21,73
% MgO; 0,2 % Si102; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.m. (moTepH NpU NPOKAIUBAHUM).

4. PaccuuraTh, CKOJIBKO HU3BEeCTH, cojaepxamieit 85 % CaO,
MOXHO monyuutb u3 1000 T wum3BecTHsAKa ATramoBCKOIO
MecTopoxaeHus: ? M3BecTHIK ATramoBCKOTO MECTOPOXKICHUS
conepxkut 52,77 % CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13
% 1.1.11. (MOTepU MPU MPOKAJIMBAHUN ).

5. OmpenenuTs BBIXOJ U COCTaB M3BECTH, MOJIYYCHHOW U3
n3BeCTHsAKA TyprosIKCKOrO MECTOPOXKIEHHUS, €CIM B HEH IOoCIe
obxura ocrtamocb 5 % mam.  M3BectHak  Typrosikckoro
MeCTOpOXACHHS conepxkut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02;
0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % n.o.n. (motepu npu
MIPOKAJIMBAaHUN ).

6. OmpenenuTb OKUCIUTENBHYIO CIIOCOOHOCTH  OKATBIIIEH
CCITIO, conepxamux 64 % Feobm u 2,5 % FeO.
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7. OmnpenenuTh OKHUCIUTEIBHYIO CHOCOOHOCTh arjioMmepara,
coaepxariero 60 % Feobnr u 15 % FeO.

8. OmpenenuTh  OKUCIUTENBHYIO  CIHOCOOHOCTh  OKAaJMHBI,
coxaepxarieit 70 % Feoomr u 73 % FeO.

9. Ckomnbko m3BecTH, comepxamieit 85 % CaO, morpedyercs s
onurakoBanus 0,7 % Si B 300 T )xuAKOr0 MeTalljia, €CIIM OCHOBHOCTh
nuraka-3,5?

10. Ha ckoJIbKO MHOBBICUTCS OCHOBHOCTH IINIAKa, €CIH K 35 T
nutaka, coxepxkaiero 43 % CaO u 13 % SiO2 pgoGaButh 7 T
nu3BectH, conepxkaren 87 % CaO u 2 % Si027?




0) Ilopsanok mnpoBeneHHs] NMPOMEXKYTOYHOH ATTeCTAMHM, IOKA3ATEeJM W KPHUTEPHH
OLICHUBAHUS:

[Ipomexyrounass  arrectauus 1o  JucHUIUIMHE «OCHOBBI  METAJLIYPru4ecKoro
NPOU3BACTBAY BKIIIOYAECT TEOPETHUECKUE BOMPOCHI, TO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuUCs 3HaHUH, U TIPaKTHYECKUE 3aJaHUsl, BBIBIISIONINE CTENeHb C(HOPMUPOBAHHOCTU
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLUEHKY «OTIUYHO» (5 0ayioB) — OOYyYarOIIMICS JEeMOHCTPHUPYET BBICOKHH ypOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYecKoe U TIy0oKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET NPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OICHKY «Xopomio» (4 Oamna) — oO0ydyarouuiics NEMOHCTPUPYET CPEAHHMA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHIECKUX OTIEPALNAX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIaPTHBIC CUTYAIUH.

— HAa OLIEHKY «YJOBJIETBOPUTEIbHOY (3 Oaiia) — 00ydaromuics JeMOHCTPUPYET MOPOrOBbIT
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWH, HABBIKOB, OOYYarONIUIiCS
WCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHHS MPH OMNEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU NPU HUX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaia) — 00ydaromunics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCcKOro MaTepuaa, JOIyCKaeT CYIIeCTBCHHbBIE OIIMOKH, HE MOXET ITOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HEYIOBJIETBOPUTEIHHOY (1 O6ain) — o0yJaronuiics He MOKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.



