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Jluer akTyanmsanuu padodeii nporpaMmbl

PaGouas IporpamMma repecMotpena, o0cyxk/ieHa i onobpena s peamusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuu Kadeapel MeTauryprud ¥ XMMHYECKUX TEXHOJIOTHIA

Tporokon ot 37 Wr N 7
3asB. xadenpoii < A.C. Xap4eHko

PaGoyas mporpaMma rnepecMoTpeHa, 00CyxaeHa 1 oj00peHa 1 peanuzanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy Kadeapbl MeTarypriau i XMMUYECKHX TEXHOIOTHH

[TpoToxom oT ___ 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pabouas mporpaMma epecMoTpeHa, o0cyxaeHa i ofo0pena /urs peamnsanuu B 2022 - 2023
y4eOHOM rojy Ha 3acemanuu Kadeapsl MeTamTypruu i XMMHYECKHX TEXHOJIOTHH

IMporokon oT 20 1. Ne

3aB. kadenpoit A.C. Yapqeﬂxo

Pa6ouas porpaMma nepecMOTpeHa, oocysKIeHa u oxobpena Jurst peanusanuu B 2023 - 2024
y4eOHOM rofy Ha 3acefaHuu Kadenpsl MeTauryprui U XMMHYECKHX TEXHOJIOTHH

IIpotokom or ___ 20 . Ne
3ag. kadenpoit A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

«OCHOBBI METaJUTyprUueCcKoro MIPOU3BOJICTBA» SIBJISIFOTCSL: npuodOpeTeHue
00yJaronMMucs 3HAHUH TEOPETHYECKUX OCHOB M IPHUHIIUIIOB MPAKTUYECKON peaTn3aiuu
COBPEMEHHBIX CIIOCOOOB IMPOU3BOJICTBA YEPHBIX M IBETHBIX METAJUIOB, a TAKXKE pPa3BUTHE Yy
CTYJICHTOB  JIMYHOCTHBIX  KadecTB W  (opmupoBaHue  oOmenpopecCHOHaNbHBIX |
npoeCCHOHATBHBIX KOMIETEHIIMH B cooTBeTcTBUUM ¢ TpeboBanmsimu PI'OC BO 1o
HanpasieHuro moarorosku 22.03.02 Meramnyprus.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa OCHOBBI METAJUTYprHUECKOro IPOU3BOJACTBA BXOJUT B 0a30BYI 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

AHanus 4yucioBoil HPopMauu

MaremaTtnueckas CTaTUCTUKA B METAJLIypIUH

dusuka

duznueckas XuMus

Xumus

3nanus (YMEHHs, BIAJICHUS), OJyYCHHbIC NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

Mertainypruyeckas TeIJI0TeXHUKA

[Tpon3BoaCTBEHHAS - TPAKTUKA IO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHHA M OIIBITA
npodecCHOHATIBHOMN esITebHOCTH

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPTrUU

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHMs AMCHUIUIMHBI (MOnyisi) «OCHOBBI METaJUIyprU4ecKoro
IPOM3BOJICTBA» 00yUaIOLIHMICs T0JKEH 00J1a/1aTh CIIEAYIOIIMMU KOMIIETEHIUSAMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBIO KPUTUYECKU OCMBICIIMBATh HAKOIUIEHHBIN ONBIT, U3MEHATh IpU

HGO6XOI[I/IMOCTI/I HpO(bHHB CBOEH HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKU MPOAYKTOB YEPHON U I[BETHOW METAJLITypTUHU:
YyryHa, CTaju, (heppocIiaBoB, ATIOMUHMS, ME/IU, HUKEIIS; MECTO
MIPOM3BO/ICTBA YEPHBIX METAJUIOB B cepe YeIOBEUECKON NesTeIbHOCTH;
TpeOoBaHUs K MPO(PECCHOHANBHOM NesITeTbHOCTH PAOOTHUKOB YEPHOM
METaJLTypruu

YMerb OLIEHUBATh (PU3MKO-MEXaHNUECKHUE CBOICTBA MaTEpPHAJIOB U MPOIYKTOB
METaJUTyprHUeCKOro MPOM3BOJICTBA; paboTaTh ¢ HHPOpMaLUE o mporeccax
U arperaTtax MpOU3BOJICTBA; KPUTHUECKH OCMBICIUBATH COCTOSIHUE U ITyTH
Pa3BUTHUS METAJULYPTUYECKOr0 IIPOU3BOICTBA

Brnagets OCHOBHBIMH METOJIaMH{ aHAJIN3a HAYYHOU TUTEPaTyphl B 00JIaCTH
METaJUTypTHYECKOTO MPOU3BOJICTBA; TPO(PECCHOHATBEHBIM SI36IKOM B
00JacTH TEOPUHU METAILTYPTUYECKUX MPOIIECCOB

OIlK-3 CIIOCOOHOCTBIO OCO3HABATh COIMAJIbHYIO 3HAUUMOCTh CBOEH Oyyieil nmpodeccuu




3HaTh

POJIb METAJUTYPTUU B Pa3BUTUU OOIIECTBA U IKOHOMUKHU CTPAHBI, pETHOHA U
ropoa; COBPEMEHHOE COCTOSTHUE METAJTyPIHIECKON OTPACIIN; IIPOOIIEMBI 1
MEePCIIEKTUBBI PA3BUTHUSI METAJUTYPTUU TOPOJa, PETUOHA, CTPAHBI U
3apyOeKbs

YmMerthb 0CO3HABATh CONUAIBHYIO 3HAYUMOCTH MPO(ECCHH METAJUTYpra; BBIICISTh
CBOE TMOJIOKCHHE CPENIU APYTUX MPOPECCHIT; U3MEHITH MPOQPHIb CBOCH
paboThI B Iporecce NpopecCuOHATBHOMN IEATEIILHOCTH

Brnanets nH(pOpMaIHEH O CHIPbEBBIX U TEXHUYECKHX 0a3aX METAJUTYPrHUECKOTO

MIPOU3BO/ICTBA; HABBIKAMH IMOMCKA HAYYHOU U TEXHUUYECKOH HH(POPMAITUH T10
HanpasieHuto "Metamuryprus'

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

3HaTh

OCHOBHBIE 3aKOHOMEPHOCTH (PU3MUECKUX, (PU3UKO-XUMUIECKHUX U TETUIOBBIX
MPOLIECCOB; OCOOCHHOCTH KOHCTPYKIIMHU arperaToB, CPeJICTBA KOHTPOJIA U
YIPABJICHUS METAJUTYPTUYECKUM IPOU3BOICTBOM

YmMmern

XapaKTepU30BaTh TEXHOJOTNYECKHUE MPOLIECCH] B METAJUTYPriH; BEIOUPATh
YIPABIIAIOUINE BO3AEHCTBUS; KOPPEKTUPOBATh TEXHOJIOTMYECKHE
rapameTpsl

Brnaners

HaBbIKaMU pacyeTa apamMeTpoB TEXHOJOTHYECKOTrO MIPOLIECCa;
nH(popManren 0 COBPEMEHHBIX METAITYPTUYECKUX TEXHOJOTUSAX U
croco0ax KOPPEeKTUPOBKHU TEXHOJIOTUYECKUX TAPAMETPOB




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIIINHBI (MOIYJIs)
OO0mmast TpyT0eMKOCTh AUCIHMILIUHBI COCTaBiseT 5 3aueTHbIX eauHuin 180 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 15,2 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;

— BHEAYAUTOPHAS — 3,2 aKaJl. 9acoB

— camocTosTenpHas padbota — 156,1 akan. yacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca
dopma aTTeCTalNU - SK3aMEH

Paznen/ Tema
JACIATIIUHEI

Kypc

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.

MIPAKT.
3aH.

CamMocTosTebHas
paborta cTymeHTa

Bun
CaMOCTOSITEIbHOMN
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. Pa3pnen 1. [IpousBoacreo
YyTyHa B JOMEHHBIX ITeJax

1.1 ChIpbeBble MaTepuabl
JIIOMEHHOH IUIaBKH U UX
HOATOTOBKA

0,5 | 1/0,51

28

Nzydenne
yueOHOM, Hay4HOH
Y CIIPaBOYHOM
JIUTEPATypPhI MO
Teme
JIACIUTUTAHEL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEKaAMH.

IIpomeskyTOUHBIi
3aduer

OIIK-2,
OIIK-3,
IK-10

1.2 Konctpyxuus
JOMEHHOH ITeYH

0,5

18

W3yuenune
yueOHOM, Hay4HOM
U CIIPaBOYHOU
JUTEPATYPHI 110
TeMe
JTUCLUTUTUHBIL.
PaboTa ¢
3JIEKTPOHHBIMU
OubmmoTekaMu.

3amura
n1abopaToOpHO
pabotsr Ne 1

OIIK-2,
OIIK-3,
IK-10

1.3 lomenHbIi mpomece

1 1/0,51

26

W3yuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOU
JUTEPATYPHI 110
TeMe
JTUCLUTUTUHBIL.
PaGora c
3JIEKTPOHHBIMU
O6ubmoTeKamu.

YcTHBI onpoc

OIIK-2,
OIIK-3,
IK-10

Uroro no pazneny

2 2/11

72

2. Paznen 2. TIponsBoacTBO
CTaJIM ¥ I[BETHBIX METAJIJIOB

2.1 OG1me OCHOBBI
CTaJEeIIaBHILHOTO
MPOU3BO/ICTBA.

0,5 1

12

N3ydenne
yueOHOH, Hay4HOH
U CIIPaBOYHOU
JUTEPATYPHI 110
TeMe
JUCLUIUTUHBIL.
Pabota c
2JIEKTPOHHBIMU
OubinoTexkamu.

3amura
nabopaTtopHOH
paboter Ne 2

OIIK-2,
OIIK-3,
IK-10




2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

1/0,51

18

Nzydenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPATypPhl O
Teme
JICIMTUIAHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHBIH ompoc

OIIK-2,
OIIK-3,
ITK-10

2.3 MapreHoBcKkoe
MPOU3BOJICTBO CTAIU

0,5

16

Nzydenne
yueOHOM, Hay4HOM
Y CIIPaBOYHOM
JUTEPATyphl O
Teme
JIACIMTUINHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHbIi ompoc

OIIK-2,
OIIK-3,
ITK-10

2.4 BrliaBka CTany B
ANMEKTPUICCKHUX Medax

0,5

0,5/0,51

Nzyuenue
yueOHOM, HayuHOU
U CIIPaBOYHOM
JHUTEPATyphI IO
Teme
JCIUTUIAHEL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEKAMH.

VYcerHslii onpoc

OIIK-2,
OIIK-3,
IK-10

2.5 KoBmieBast 00paboTka
cTanu

0,5

0,5

14

Nzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubInoTeKamH.

VYerHblii onpoc

OIIK-2,
OIIK-3,
IK-10

2.6 PasnuBka cranu

0,5

0,5

14

Nzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOM
JUTEPATypPHI IO
Teme
JCIMTUIAHEL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTEKAMH.

3amura
nabopaTopHOH
paboter Ne 3

OIIK-2,
OIIK-3,
I1K-10

2.7 Meramryprus Mea,
HUKEIIS U aTIOMHHHS

0,5

0,5

2,1

N3ydenue
yueOHOH, Hay4HOH
U CIIPaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
PaGora c
3JIEKTPOHHBIMU
O6ubmoTeKamu.

KonTtponbnas
pabora

OIIK-2,
OIIK-3,
IK-10

HWroro no pazaery

4/11

84,1

Uroro 3a cemectp

6/21

156,1

OK3aMCH

HTtoro no aucumiuinHe

6/21

156,1

OK3aMCH

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




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

C menpi0 peanu3aldd KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (QOPMHPOBAHUS H
pa3sBUTHs NPOGECCHOHATIBHBIX HABBIKOB OOYYAIOIIUXCS PEANU3YIOTCS CIEIYIOLIUe CPeICTBa,
CIOCOOBI ¥ OPTaHU3ALMOHHBIE MEPOTIPUATHS:

- U3Y4YECHHE TEOPETHYECKOr0 MaTepuayia AMCLMILIMHBI Ha JIEKIUAX C UCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOATENbHOE HW3Y4YEHHE TEOPETHYECKOrOo MaTrepuajga JUCHUIUIMHBL  C
UCTIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIeNUAIbHON YUeOHOH U HayYHOU JIUTEPaTyphl;

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

B wu3noxeHMu JEKLIMOHHOTO MaTepuaja M IpH IPOBEACHUU OO0yYaroluxcs Ha
7a00paTOPHBIX 3aHATHAX MPEIIOIaraeTcss Nepexoa OT PEenpOAYKTHBHBIX METOJOB OOydeHUs K
YaCTUYHO-TIOMCKOBBIM M MCCIEAOBAaTENIbCKUM  METOJAaM, pa3BUBAIOIIMM  JIOTHMYECKOE,
TEOPETUYECKOE MBIIUICHUE, YMEHUE apryMEHTHPOBAaTh U OTCTaUBaThb COOCTBEHHOE NOHUMAHUE
Bonpoca. C 3TON LENbI0 BO3MOXHO MCIIOJNB30BAHME 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 TeEM, OTBEIEHHBIX
Ha CaMOCTOSATENIbHOE HM3y4YeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHSTUSAM, MOJITOTOBKY K
WUTOTOBOM aTTECTALIMH.

B xone 3aHATHI peanoaaraeTcss UCIOJIb30BaHNE KOMIIJIEKCA MHHOBALIMOHHBIX METOI0B
AKTUBHOI'0 00Y4YEeHHUsI CTYI€HTOB, BKJIIOYAIOIIETO B ce0s:

- co3laHue NpOOJEMHBIX CUTyallMi C MOKa3aTeIbHBIM pelIeHHEM MPOOIEeMBI
IIPENOIaBaTeIIeM;

- CAMOCTOATEIbHYIO TIOMCKOBYIO JESTEbHOCTh B pELIEHUH Y4YEOHBIX MHpoOieMm,
HaIpPaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIbHOE PELIEHUE TPOOJIEM CTYAEHTaMU 1O KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCHOJIb30BAHUEM
CJIEIYIOIINX TPUEMOB:

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

- TPUMEHEHUE PEKOMEHJAMM 10 COCTaBICHUID TE3UCOB M KOHCIEKTOB IO
IPOYUTAHHOMY MaTepHay;

- PACKpbITHE IpenojaBaTesieM INPUYMH U XapakTepa HEyAad, BCTPEYAIOIIUXCS IpU
pelieHuu npooiem;

- IGMOHCTpALUs aTbTEPHATUBHBIX MIOJIXO0/I0B K PEIIEHUI0 KOHKPETHON MPOOIIEMBI;

- aHAJIU3 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 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. OCHOBBI METAILTYPIrHYECKOTO IIPOU3BOICTBA : yueOHuK / B.A. burees, K.H.



Bnosun, B.M. Konokonbeues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — Tekct : 31eKTpOHHBIH // DIIeKTpOHHO-OMOIMOTEYHAsT CUCTEMa

«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/90165 (mara obpamenms: 19.11.2019).
— PeskuM JoCTyma: It aBTOPHU3. TOJIb30BATENICH.

0) lomotHuTeILHAS JTUTEpPaTypa:

0) JlonmonHuTENbHAS INTEpPATYpA:

1. Usnes, C.A. MeTajuryprudeckue TEXHOJIOTHH. MeTauryprus 4€pHbBIX METaJUIOB !
yuebnoe nocobue / C.A. Usnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 31eKTPOHHBIH // DIeKTPOHHO-O0MOIMOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106 (mata oopamenus: 19.11.2019). — Pexum
JIOCTYMA: [yl aBTOPU3. N10JIb30BaTEICH.

2. be3bopozos, 10. H. MapkupoBka craseii u cruiaBoB: Y4yeOHoe nocobdue / be3do-pomos
I0.H., T'ammaxmerop P.H., Yankun W.A. - KpachHosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378 (mara obpamenus: 19.11.2019)

3. CrnenuainbHble cTany U ciuiaBbl: YuyeOHoe nocooue / Kosanesa A.A., Jlonaruna E.C.,
Anukuna B.M. - Kpacnosp.: COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTponHbiii. - URL: https://new.znanium.com/catalog/product/967770 (mara oOparieHus:
19.11.2019)

4. Mapuenko, H.B. Meramutyprudeckoe ceipbe : yue6. mocooue / H.B. Mapuenko, O.H.
KoBtyH. - Kpacnosipck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anekTponHbii. - URL: https://new.znanium.com/catalog/product/1031871 (nmata o0-pariieHwus:
19.11.2019)

[lepuoanueckas neyats (GKypHaJbI):

1. HayyHo-TexHMUYECKUIl M Hay4yHO-TIPOM3BOJCTBEHHBIN >kypHan "M3Bectus Beicuimx
VYueOnbix 3aBenenuii. Yepnas Meramnyprus". — URL: https://fermet.misis.ru/jour/index

2. HayuHo-TeXHHMYEeCKMH M TpPOU3BOACTBEHHBINH >XypHan «Meramnypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4Ho-TexHMUYEeCKHH, NPOU3BOACTBEHHBIH U Yy4eOHO-METOAMYECKUI >KypHal
«[IpousBoacteo npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hayunsnii xxypaan «Cransy». — URL: http://www.imet.ru/STAL/

5. HayuHo-TeXHHYECKMI W TNPOM3BOACTBEHHBbIN KypHal «YEpHas Meramtyprus.

BrolereHb  HaydHO-TEXHMYECKOH M »’KOHOMMYeckod  uHpopmammm». —  URL:
https://chermetinfo.elpub.ru/jour
6. Hayunsrii KypHaI «YeépHeie METAJIIIBI». — URL:

https://www.rudmet.ru/catalog/journals/5/

7. Journal of Chemical technology and metallurgy (kxypHan XUMHU4eCKO# TEXHOJOTHH U
merawtyprun). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunsiii xypnan «Bectnuk MITY wum. TI'.M. HocoBa». — URL:
http://vestnik.magtu.ru/

9. Cneunanu3upoBaHHBIA HAyYHO-TEXHUYECKUH KypHal «JIuTeilHOe Mpou3BOACTBO. —
URL.: http://www.foundrymag.ru/

10. HayuHo-TexHuueckuii  KypHal «JInteiimuk  Poccum». — URL:
http://www.ruscastings.ru/work/396/6988

B) MeTonuyeckue ykazaHus:

Konecunukos FO.A., bynanoB b.A., CronspoB A.M. Metaiumyprudeckue TEXHOJIOTHH B
BBICOKOIIPOU3BOAUTEILHOM KOHBEPTEPHOM Liexe: - Marnuroropck: M3a-Bo Marautoropck. roc.
TexH. yH-Ta uM. ['.11. HocoBa

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:


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
https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
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

IIporpammHoe o0ecnieyeHue

Haumenosanue I10 No norosopa Cpok neicTBuUA JIUIEH3UU
MS Windows 7

Professional(mms  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpOTHO
Professional

7Zip cB00OO0aHO pacrpocTpansemoe [10 0OeccpoUHO
FAR Manager cB0OOAHO pacrpocTpansemoe 110 OECCPOUHO

IIpodeccnonanbubie 0a3bl JTaHHBIX U HHPOPMAIIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBaunue kypca

CchUIka

DrekTpoHHas 0a3a mepuoanyYeckux u3ganuii East View
Information Services, OO0 «UIBUC»

https://dlib.eastview.com/

HaunonaneHas UH(POPMALMOHHO-aHAINTHYECKAs
cuctema — Pocculicknuii HHAEKC Hay4HOTO LIMTUPOBAHMUS
(PUHII)

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

[Touckosas cucrema Axanemus Google (Google Scholar)

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

HNudopmanmonnas cucreMa - EnnHoe OKHO JOCTyma K
nH(OPMAIIMOHHBIM pecypcaM

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

®denepaibHOE rOCY/IapCTBEHHOE OIOKETHOE
yupexenue «DenepanbHbil HHCTUTYT MPOMBIIIICHHON
COOCTBEHHOCTH)

URL: http://www1.fips.ru/

9 MaTtepHaJbHO-TEXHHYECKOE 00ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS ydeOHOMN
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepeJadyd 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 ONTHUMAJIIBHOIO pEeXHMMa 3arpy3kd MaTepuajoB B I€4b U
ONTUMAJILHOTO PACTIPE/ICTICHUEM CII0S IIMXTOBBIX MAaTEpHAJIOB Ha KOJIOIIHHUKE;

- MOJIeJIb JUI U3Y4YeHUs (PU3MUECKOro COCTOSHUS 30HbI FTOPEHHUS;

- MOZENH JJIi U3YYEHUsS YCIOBUN HENPEPHIBHOTO JIBUKEHUS MATEpUATOB B JIOMEHHON
YU U ONPEACISAIOIEN PO CHIIOBOIO B3aMMO/AEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JIJIsl U3y4eHHS (PU3NIECKUX CBOWCTB MaTEpPHAJIOB;

- MOZIEJT! 10 U3YyYEHUIO POBHOCTH CX0J1a IIMXTHI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus Ui IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUH, TEKYIIErO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C TOCTYIIOM B BJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

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

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. Ilomemenue 1Is1 XpaHEeHHS U NPOPHIAKTUYECKOTO OOCIYy)KUBaHHUS Y4eOHOTrO
000pyI0BaHUS OCHALIECHO:

- CHIeNMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0o 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINN H MaTEPUAIOB.



Ipuioxkenne 1
6 Y4eOHO-MeTOqHYECKOE 0OOecIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aOIIMXCs

AyIuTOpHas caMOCTOsITeNIbHas paboTa 00yJaroImMUXCsl OCYIIECTBISETCS Ha JIAOOPATOPHBIX
3aHATUAX B BUJIE BBIIIOJHEHUS TaOOPATOPHBIX PadOT M pelIeHus 3aJa4, B KOTOPBIX COYETAIOTCS
DJIEMEHTHI TEOPUU WM MPAKTHKU CTAJCIUIABHIBHBIX MPOIECCOB, MO 3aJaHUI0 M MOJ KOHTPOJIEM
IpernoaaBaress.

BueaymutopHass camocrosTenbHas paboTa OOyYalOUmIMXCS OCYIIECTBISAECTCS B BHIC
U3YYEHHUS yUeOHOU JIUTEepaTyphl MO pa3esiaM JUCIUILTUHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CAaMOCTOSATENIbHOW PaboThI
1o auctuIuinHe «OCHOBBI METALTYPrU4ecKoro Mpou3BoACTBa) OIMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUUYECKOM 00€CIICUeHHUH:

1. CenuBanos B.H., CtonspoB A.M., Macanbckuit C.C. MoaenupoBanue o0pa3oBaHus
yCaJOYHOM PAaKOBUHBI B CTAJIbHBIX CIMTKAX / MeToauuecKkue YyKa3zaHUs 110 BBIIOJHEHHIO
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 yKa3aHus [yl BBINOJHEHMs J1a00paToOpHOM paboThl 1O
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 0O AucUUIUIMHE “OCHOBBI METaTyprU4ecKoro
IPOU3BOJACTBA” Uil cTyneHToB HampasiaeHus 22.03.02. — Maruaurtoropck: MI'TY, 2014. —
&c.

ITepeyenn 1a0opaTopHBIX PadoT MO AUCHMILIMHE

WHCcTpyKTak 1O  TexHUKe Oe30macHOCTH B JabOpaTOpHHM  MOJCIMPOBAHUS
CTaJICTJIAaBUIIbHBIX IPOLIECCOB.
JladopaTopnasi padora Ne 1 MonenupoBanue oOpa3oBaHMs YCaJOUYHONH PAKOBUHBI B
CTAJIbHBIX CIMTKAX
JlabopaTopnasi paGora Ne 2 l3yueHue KpuUCTaNIMYECKOTO CTPOSHUS U MaKpPOCTPYKTYpbI
CTaJIbHBIX CJIMTKOB;
JlabopaTopnass paGora Ne 3 l3yueHue KpHUCTAJUIMYECKOTO CTPOCHUS U MAKPOCTPYKTYpPbI
HEMPEPbIBHOIMUTHIX 3aTOTOBOK;

OuneHo4HbIE CPeaCTBa A TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH, POMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOCHMS IMCIUIJIHHBI:

[Ipomexxyrounslii 3adeT. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAJUIOB U 3a/1a4U
METaJUIypruuecKoro npousBoacTea. [IpuMeHenue xenes3a u ero criaBoB. Passutue
METaJUTyprHY€CKON MPOMBIIIIIEHHOCTH. POJIb METaIOB B COBPEMEHHOM ITPOMBIIUIEHHOM
pon3BoJcTBE. ChIpbEBbIE MAaTEPHUAIIBI JOMEHHOM INIABKHU U UX MOATOTOBKA.

Bomnpocs! k 3anuTe n1aboparopHoit pabotsr Ne 1:
1.YTo Takoe ycaaka cranu?
2.Yto Takoe ycano4Has pakoBUHA?
3.0t 4yero 3aBUCUT 00BEM yCATOYHON PAKOBUHBI?
4.01uHaKoB 1M 00BEM yCaJ0YHON paKOBHHBI B CIIMTKAX, OTIUTHIX B ombiTe Ne 17
5.Kak Bnusier yremneHue U o00rpeB BEpXHEH 4acTU CIUTKA Ha OTHOCUTENIbHYIO TIyOUHY
yCaJl04YHOM paKOBUHBI U BbIX0]1 rojIHOr0? KakoB MexaHU3M 3TOro BIUSHUSA?
6. OnHaKoB JI1 00bEM yCaJ0YHON PaKOBUHBI B CIIUTKAaX, OTJIUTHIX B OMbITe No 27




7.Kak BiIusS€T OTHOLIEHHWE BBICOTHI K IIMPHUHE CIMTKA Ha OTHOCHUTENIBHYIO TIIyOUHY
yCaJI0YHON PaKOBHHBI M BBIXOJ TOAHOT0? KakoB MEXaHU3M 3TOTO BIMSIHUSA?

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

9.Kak BiusieT ymMpeHHE CIUTKAa Ha OTHOCHTEIBbHYIO TIIYOMHY YCaJOYHOW PAaKOBUHBI?
KakoB MexaHu3m 3toro BiusHue?

10.Kax BnusieT popma ycagoqHOil paKOBHHBI Ha BBIXOJ] TOJHOTO MeTasuia?

Bomnpocs! k 3amuTe 1abopatopHoit paboter Ne 2:

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

2. Yro Takoe "KpHucTauInyecKas 30Ha" CTaJIbHOTO CJIUTKA?

3. Kakme kpucrayindeckue 30HBI HMEIOTCA B CTalbHBIX CIUTKaX M Kak OHH
pacroJiararorcs?

4. Y10 BXOIUT B MOHSATHE "MAKPOCTPYKTYypa CTaJILHOrO CIUTKA"?

5. Yto Takoe ycajoyHas pakOBHHA U KaKOBa IpUYMHA €€ 00pa3oBaHus?

6. B kakux ciauTkax MOKeT ObITh ycaJ0UHasi paKOBHHA U TJIe OHA pacroaraercs?

7. B KakuX ciaMTKax ycaJouHas paKOBHHA OTCYTCTBYET U MoyeMy?

8. B KakuX cIMTKax UMEIOTCS ra30BbIe My3bIpU U TIOYEMY OHU 00paszyroTcs?

9. Kakue ras3oBble Iy3plpd HUMEIOTCS B CIUTKE  KUISIILEH CTAIM U Kak OHHM
PacIoaoXeHbI?

10. B ueM oTiinune MaKpOCTPYKTYpPbl CIMTKOB KMIISIILIEH CTAIU  NPU MEXAaHUYECKOM U
XUMHYECKOM 3aKyIOPUBAaHUU?

11. YTo mpoucXOoauT ¢ ra30BbIMU MY3bIPSIMU CIUTKA KUIALIEH CTaIN MPU NpOKaTKe?

12. Kakyro MakpOCTPYKTYpYy UMEET CIUTOK MOIYCIIOKOHHOM cTanu?

13. UTo npoMCXOOUT € PA3NIUYHBIMU HApYLIEHUSMHM  CIUIOIIHOCTHM  METajla Ipu
MIPOKATKE CITUTKA MOTYCIIOKOMHON cTanu?

Bomnpocs! k 3amuTe 1abopatopHoii pabotsr Ne 3:

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

2.Yro npencraBisieT co0oi CTPyKTypa TPaHCKPUCTAIIM3ALNMU U 1JIs1 KAKUX 3arOTOBOK OHA
XapakTepHa?

3. Kakum oOpa3zom mnpu HM3ydeHHHM MOINEPEYHOro TEMIUIETa OINPEAEISIOTCS CTOPOHBI
MaJIoro U OOJIBIIOTO PaJAMyCcOB 3aroToBKH, oTinTod Ha MHJI3 ¢ m3ornyroil TexHonornyeckom
0Cb10?

4. B dyeM CXOXECTb MaKpPOCTPYKTYpbl COPTOBOH U CISIOOBOM HENPEPHIBHOIUTHIX
3aroTOBOK?

5. B ueM oTiauuMe MakKpOCTPYKTYphl COPTOBOM U CII00BOM HEMPEPBIBHOIUTHIX
3aroTOBOK?

6. Kak ornmuaeTcss MeTami, OTIUTHIM HENPEPhIBHBIM W OOBIYHBIM CIOCO0aMu, IO
XUMHYECKOW HEOTHOPOAHOCTH?

7. KakoBbl  OpUYMHBI ~ OTJIMYMS  XMMHUYECKOW  HEOJHOPOAHOCTH  MeTalljia
HENPEPBHIBHOIUTOMN 3arOTOBKU U OOBIYHOTO CIUTKA?

8. Kakue nneMeHThl 30HaTbHOW XMMHUYECKOW HEOJHOPOJHOCTH Hambosiee XapaKTepHBI
JUJIS1 HETIPEPBIBHOJIUTON 3arOTOBKU?

9. Kakue moBepXHOCTHBIE Ie(DeKTHl MOXKET UMETh HEMPEPHIBHOIUTASI 3arOTOBKA?

10. KakoBBI MPpUYUHBI BOSHUKHOBEHUS Ka)KJIOTO BHA TTIOBEPXHOCTHBIX Ae(EKTOB?

11. Kakue BHyTpeHHUE 1e(DEKTHl MOKET UMETh HEIIPEPHIBHOIUTAS 3aTrOTOBKA?

Yerablii onpoc. JlomeHHbli pouece.  IIporeccsl B ropHE TOMEHHOM NEYH.
Pacnpenenenne MareprualioB Ha KOJIOIIHUKE IOMEHHOM neuu npu 3arpy3ke. [loBenenne
MIPUMECHBIX JIEMEHTOB YyTr'yHA: BOCCTAHOBIIEHUE Mapraniia, KpeMHus, pochopa, BaHaaws 1
tutaHa. YyryH u ero kauectBo. O6pa3oBaHue 4yyryHa. Bujpl 4yryHoB, BHIIIJIABISEMbBIX B




TOMeHHBIX Tleyax. [ToBenenue ceprl B JOMEeHHOM M1aBke. OCHOBHAs peakius Aecyabdyparuu B
TOpHE MeYU ¥ BHEJIOMEHHAsSI IeCyab(Qypariusl.

1)
2)

3)

IIprmep KOHTPOJILHOI PA0OTHI:

Bapuant Nel

B Cpe/ie AIICKTPOHHBIX TabmuIl EXCcel paccuntaTh HCXOMHBIH COCTAB MIUXTHI IS BHITUIABKH
CTaJIM B KUCIOPOIHOM KOHBEpTEpe (MCXOIHBIC IaHHbIC TIO BApUAHTaM);

CPaBHUTH TEXHUKO-IKOHOMHUYECKHE IMOKa3aTeau paboThl JoMeHHBIX niedeit Ne§ (¢ B3Y) u
Ne 4 (koHyCcHOE 3arpy304HOE YCTPOUCTBO);

ucnoinbp3ys naker «OmnucaTenbHas CTaTHCTHKA» IMPOAHATU3UPOBATh BBIOOPKY u3 1300
aBok B KKII.



npuioxeHue 1

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) Ilhanupyemoie pezyivmamot 00yueHUs U OUYEHOUHbBLE CPEOCHIEA 015 RPOEEOCHUSL NPOMENCYMOUHOU AMMmecmauuu;

CTpyKTypHBIi
JJIEMEHT [Inanupyemsble pe3yabTaThl O0yUeHUS
KOMITIETCHIINH
OIIK-2 - roTOBHOCTHI0 KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBIH ONBIT, U3MEHATH NPH HE00X0AUMOCTH NPOoduJibL cBoeil mpodeccHoHATLHOI
HAeATeJIbHOCTH
3Hath OCHOBHBIE XapaKTEPUCTUKU IPOJTYKTOB Ilepeuens meopemuyeckux 60npocos K IK3AMeHy:
YEPHOW U LIBETHOW METAJULYyPIHH: 1.  Posb 4epHBIX METAJUIOB B cepe YEIOBEUECKON e TEIIbHOCTH
4yryHa, cTajiu, peppocIuiaBoB, 2. Yro Ttakoe uyryH?
AIIOMUHUS, MEJTU, HUKEJIS; MECTO 3. OOmas cxema Mpon3BOCTBA YEPHBIX METAJIIOB.
MIPOM3BOJICTBA YEPHBIX METAJIIOB B 4. OcHOBHOE pa3lIUyue YyryHa u ctanu?
chepe denoBeuecKon AesTeITbHOCTH; 5. Yo Takoe crann?
TpeOoBaHUs K MPodhecCHOHATBHOM Kakwue cranennaBuibHble arperatbl MOT'YT UCIIOJIb30BAThHCS IS BHIILIABKH
JeSITeIbHOCTH paOOTHUKOB Y€pHOU cranu?
MeTaJulypruu 6.  HazoBuTe mMXTOBBIE MaTepUalibl, KOTOPbIE UCIOIB3YIOTCS MPU
BBITUIABKE CTaJIM B KUCIOPOJHOM KOHBEPTEpE.
7. HazoBuTe mMXTOBbIE MaTepUalibl, KOTOPbIE HCIOIb3YIOTCS MPU
IIPOU3BOJICTBE AIFOMUHUS, ME/IU, HUKEJIS.
8.  Kakwue arperaTsl UCIIOJIB3YIOT IPH MPOU3BOCTBE IIBETHBIX METAIIOB?
9. B uem OCHOBHBIC OTIIMYMS METAILTYPTUHU YEPHBIX M IBETHBIX METAJIOB?
10. TpeGoBanus Kk NpodecCHOHATBHOMN AeSATETbHOCTH PAOOTHUKOB YEPHOM
METaJITyprUH
YMmeTb OueHuBaTh (bUBUKO-MEXaHUIECKHE Ilpaxmuueckue 3a0anu:
CBOICTBAa MaTe€pUaJIOB U  IPOJAYKTOB - ONPEIENUTh OKUCIUTENBHYIO CIIOCOOHOCTH arjiomepara, coaepxarero 60 %
METaJITypruuecKoro HPOU3BOJACTBA; [Feosm U 15 % FeO.
pabotath ¢ MH(pOpMaIMEel O Mmpoleccax u - ONpEJENUTh OKHUCIHUTENBHYIO CIIOCOOHOCTh OKaJMHBI, coneprkamieil 70 %
arperarax IPOM3BOJICTBA; KPUTHIECKH |[FEosu 1 73 %o FeO.

OCMBICJIINBATH COCTOAHUC U IIYTHU PA3BUTHUA
MCTAJUTYPTUYCCKOro IpOMU3BOJACTBA

- CKOJIBKO U3BecTH, cofeprkarieit 85 % CaO, notpedyeTcs /Uil OlUTaKOBAHMUS]
0,7 % Si B 300 T *%)MIKOro MeTalIa, €CJIM OCHOBHOCTD IIUIaKa-3,5 ?

- Ha CKOJIbBKO IIOBBICHUTCA OCHOBHOCTH IIIJIaKa, €CJIM K 35 T IjIaKa,




CrpyKTypHBII

AJIEMEHT [Tmanupyemble pe3yabTaThl 00y4eHUs
KOMIICTCHIIU
coaepkaiero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BecTH, coaepxarieii 87 %
CaO u 2 % SiO ?
Bnanets OCHOBHBIMU METOJaMHU aHAJIM3a HAYYHOU 3adanus na peuitenue 3a0ay u3 nPoPHeccuoHanbHOU 001aCmuU:

JIATCPATYPhI B obnactu
MCTAJUTYPIUICCKOTI' 0O IMPON3BOACTBA,
HpO(i)CCCI/IOHaJ'IbeIM SI3BIKOM B 007aCTH
TCOPHUU MCTAJUTYPIUICCKUX IMMPOLECCOB

—B Cpe/ie AIeKTPOHHBIX Tabmui EXxcel paccuntarh HCXOAHBIN COCTAB MIMXTHI JIJIs
BEITUIABKH CTaJId B KHUCIOPOJAHOM KOHBepTepe (MCXOMHBIC JMJaHHBIC TIO
BapuaHTaM);

—CpPaBHUTH TEXHUKO-IKOHOMUYECKHE MOKa3aTeIl padoThl JOMEHHBIX meuen No§
(c B3Y) u Ne 4 (koHyCcHOE 3arpy304HO€ YCTPOHCTBO);

—HCIONB3ys MakeT «OnucarenbHasl CTATUCTHKA» MPOAHATH3UPOBATh BBIOOPKY
n3 1300 nnaBok B KKII.

OIIK-3 - crmoco0HOCTHIO

0CO3HABATh COUAILHYIO 3HAYHMOCTH CBOeli Oyaymieii mpodeccun

3HaTh

Ponp MeTanmypruu B pa3BUTHH
oOmiecTBa U YKOHOMUKH CTPaHbl,
peruoHa u ropojga. CoBpeMeHHOe
COCTOSIHME METAJUTyPIU9ecKOH OTpaciiu.
[TpoOnembl ¥ MePCHEKTUBBI Pa3BUTHUSA
METaJUTyprHH TOPOJa, PErHOHa, CTPaHBI
U 3apyOexXbs.

Ilepeuens meopemuueckux 60npocos K IK3aMeny:

1. O6bmass cxema  TOpPOU3BOJACTBA  4YEpPHBIX  MeTalioB.  Mecro
METAJITYPTUYECKOM MPOMBIIIEHHOCTH B 9KOHOMUKE CTPaHbl U MUPA B LIEJIOM

2. TlepcnieKTHBBI ¥ TOTEHIMANI PAa3BUTHS PA3BUTHS YEPHOH METAILTypTrUu
P®

3. XUMHUYECKHUI COCTaB JKEJIE3HbIX pyA. TpeOoBaHUS K Ka4eCTBY JKEJIE3HBIX
PYA 1 HEOOXOIUMOCTh MOATOTOBKU MX K JIOMEHHOM IIaBKe

4. Tunbl >KENEe3HBIX PyA MO pyaooOpasyromeMy MuHepary. OCHOBHBIE
MECTOPOXKACHMS JKENE3HBIX PYI.

5. ®nroCckl JOMEHHOM TIaBKU, TEXHOTCHHOE CHIPhHE.

6. CriocoObl MOATOTOBKM pyA K JOMEHHOW maBke. Hasnauenuwe wu
XapaKTepUCTHKA CIIOCOO0B OKYCKOBAHHUS KEJIE30PYIHBIX MaTepHaOB.

7. CyIlHoOCTh arioMepaloHHOro mpolecca.

8. [IpsiMoe ¥ KOCBEHHOE BOCCTAHOBIIEHHE OKCHIOB. (COOCHHOCTH.
ITokazarenu. CpaBHEHNE IPSIMOTO U KOCBEHHOI'O BOCCTAHOBIJICHHUS.

0. BoccranoBneHnue KpeMHus, MapraHiia, BaHaJusi U TUTaHa B JIOMEHHOM

Icyun.




CrpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaThl O0y4eHUS

10.  OOpazoBaHue YyryHa B JOMEHHOU neun. Buibl 4yTyHOB, BBITUIABIISIEMbIX
B JJOMEHHBIX Ieyax.

11. [[InakooOpa3oBaHue B 1OMEHHON neuu. [lepBUYHBIN, IPOMEKYTOUHBIMH,
KOHeuHbIH 111ak. CocTaB KOHEUHOro nuiaka. TpeGoBaHuUs K IIJIaKaM.

12. IloBenenne u OamaHc ceppl B JOMEHHOW 1nieud. BHegoMeHHas
necynbdypanus yyryHa.

13. OCHOBHbBIE MYTH U CIIOCOOBI CHMKEHMSI pacxoja KOKCa IPHU BHIIUIABKE
qyryHa.

14. OO1m1ee ycTpoHCTBO M COCTaB KOMILIEKCA JOMEHHOW TIeUH.

15. Brimyck u yoopka npoaykToB miiaBku. JIuTeiHbi 1BOP.

16.  Bunsl cTanmu mo creneHu pacKUCICHHOCTH

17.  UYro Ha3bIBaeTCs paCKUCIEHUEM CTaIn?

18. Kakue marepuaibl Ha3bIBalOTCA METAIITNYECKON MIMXTOMU?

19.  Kakue maTepuasibl Ha3bIBatOTCS HEMETAIITMUECKON MIMXTOMN?

20. 13 KaKuX OCHOBHBIX KOMITOHEHTOB COCTOUT CTAJICTUIABMIIBHBINA IIITAK?
21.  Uro Ha3bIBaeTCA OCHOBHOCTBIO IILTAKa?

22. Kak Ha3bpIBaeTcs CTaib ¢ pa3IUIHON CTETIEHBIO JISTHPOBAHUS ?

23.  Kaxkwue craneniaBuiabHbIE arperatbl MOTYT MCIIOJIB30BAThHCS JUIS
BBITJIABKH CTaJIU?

24. Hapucyiite cxemy npouist KHCIOPOTHOTO KOHBEpPTEpa.

25.  HazoBuTe mMXTOBBIE MaTepHAIIbI, KOTOPHIE NCIIOIB3YIOTCS TIPU
BBINJIABKE CTAJIM B KUCIOPOJIHOM KOHBEpPTEPE.

26. Kakue n3BecTHbI pa3HOBHIHOCTH KOBIIIEBONH 00pabOTKU CTaIN?

27. [Tepeuncnure ocHOBHBIE pazHoBHAHOCTH MHJI3.

28. ITouemy onna n3 pazHoBugHocrert MHJI3 Ha3biBaeTCs paguaibHON?

29. Kakue npeumyiiecTBa UMeeT HeMpepbIBHAS pa3iIuBKa CTAIN MEpe.

paBHHBKOﬁ B I/IS.IIO)KHI/II_[BI?

VYMmetrs

Oco3HaBaTh CONMAJIbHYIO 3BHAYUMOCTD

Ilpakmuueckue 3a0anus:




CrpyKTypHBII

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIMH

npodeccun MetTautypra. Beiaensats 1. Jlats xapakTepuctuky npodeccun «MeTamtypry;

CBOE IOJIOXKECHHUE CPEU APYTUX 2. Onpenenuth (QYHKIMOHAI CHELMAINCTAa METALTyprUuecKol o0nactu B

npodeccuii. U3mensaTs npoduis cBoeit paMKax KOHKPETHOI'O META/LUIYPrU4ECKOro MPeIPUATHS,

paboThI B IIporiecce NpodeccuoHanbHON 3. Ilpusectn IIPUMEPBI MHTETpalyu KOMIIETCHIIUH

JIeSTEIIbHOCTH. cHenuajncTa-MeTajulypra B Jpyrue o0nacTh Hayku U TEXHUKU
(MaTepuasioBeieHUE, MAIIMHOCTPOEHHE U JIp.)

Bnaners Nudopmarnmeii o CIpbEBHIX U 3adanus na peutenue 3a0ay u3 nPOPeccuoOHANbHOU 001aAcCmU:

TEXHUYECKUX 0azax
METAJITyPrU4€eCKOT0 IIPOU3BOICTBA.
HaBpixamu noncka Hay4yHOU U
TEXHUYECKOH MH(pOpMAIHU TIO
HarpasiaeHuto «MeTauryprusy».

1. Oxapakrepu3oBaTh XUMHUYECKUH COCTAB KEJIE3HBIX PY/I.

2. OO06o03HauMTH TPeOOBAaHMS K KAa4YECTBY IKENE3HBIX PYyA M HEOOXOAMMOCTH
HOJTrOTOBKU UX K JOMEHHOMH IJIaBKe;

3. KnaccudummpoBarh THITBI KEJIE3HBIX P/ IO PYJ000pa3yIOIEMy
MuHepaity. OCHOBHbIE MECTOPOKACHUS JKEIE3HBIX PY/.

4. Ha3Barp MMXTOBBIC MaTE€PHAIIBI, KOTOPHIE UCTIONB3YIOTCS TPH BHITUIABKE
CTaJIi B KHCJIOPOJTHOM KOHBEPTEDE.

5. CocraBuTh 0030p KOMIUIEKCHOTO, 3a0aJaHCOBOI'O, TEXHOT'€HHOE ChHIPHS B
METaJUTypruyeckoM MpPOU3BOJCTBE HCIIOJIb3Ysl B KaueCTBE HCTOUYHUKOB
y4eOHYI0, HAYYHYIO U CIIPAaBOYHYIO JIUTEPATYPY, a TakKe HH(OPMALIUIO U3
JIEKTPOHHBIX OUOJIHOTEK.

ITK-10 - cnoco0HOCTHI0 OCYNIECTBJISITh 1 KOPPEKTHPOBATH TEXHOJI

OrMYecKHe NPOoIecChl B METAJUIYPIHH M MaTepHaio00padoTke

3HaTh

OCHOBHBIE 32aKOHOMEPHOCTH (PU3UIECKUX,
(U3UKO-XUMHYECKUX U TETUIOBBIX
IPOIIECCOB; OCOOCHHOCTU KOHCTPYKILIUU
arperaToB, Cpe/ICTBA KOHTPOJIS U
YIIPaBJICHUS] METAJUTYPIUYECKUM
MIPOM3BOJICTBOM

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. T'openue yrnepona y ¢pypMm u cocTaB rasa 1o JyiMHe ¢ypMEHHOTO oyara.
W3meHeHue cocraBa ra3a 1o BbICOTE TIEUH.

1. IlpoTtuBOoTOK MaTepuaioB U ra3oB B JOMEHHON mneuu. IlpuuuHbl
OIlyCKaHMs MaTepHalioB B JOMEHHOHN MeYn

2. IlpsiMoe © KOCBEHHOE BOCCTaHOBJIEHHE OKCHAOB. (OcoOEHHOCTH.
Ioxa3zatenu. CpaBHEHHE NMPSMOTO U KOCBEHHOT'O BOCCTAHOBJICHUSI.

3. BoccranoBneHne KpeMHHs, MapraHila, BaHaWs W TUTaHA B JIOMEHHOU
MEYH.




CrpyKTypHBII

JIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETECHINH
4. (OO6pazoBaHuE YyryHa B JIOMCHHOH TICUH.
5. [Inakoobpa3oBaHHE B JOMEHHOM IEYH.
6. IlepBuuHBIH, TPOMEXKYTOUHBINH, KOHEUHBIH HuIaK. COCTaB KOHEYHOTO
I1JaKa.
7. W3 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOMT CTaJICTIABMIIbHBIN IIIITaK
8. KoHcTpykuus J0MEHHOH 1eyu 1 aBTOMaTHU3alus JOMEHHOTO Ipolecca
9. KoHCTpyKIHs CTaJeryIaBIIIbHBIX arperaToB M MPUHIUIIBI MX PaOOTHI.
Ymets XapakTepu30BaTh TEXHOJIOTUYECKHE Ilpakmuueckue 3a0anun:
IPOIIECCHI B METAJUTYPIUH; BBIOMPATH 1. JlaTe XapaKTepHCTUKY JyThEBOMY PEXKHUMY B JOMEHHOH I1E€UH;
YIpaBJIAIOLIUE BO3ACHCTBHUS; 2. BpiOparh pexxumbl HOJauu 1yThs B KHUCIOPOAHOM KOHBEpTEpE IpH
KOPPEKTHPOBATH TEXHOJIOTHYECKHE nepesiesie MUXTHl Pa3InYHOrO COCTAaBA;
napameTpsl 3. CxoppektupoBaTh ieKTpuueckuit pexum padotsl JICII B 3aBucUMOCTH
OT JIOJIM JKHJIKOTO YyTyHa B HCXOJHON METAJUIONIHNXTE.
Bnanets HaspIkaMu pacueTa napameTpoB 3aodanus na pewenue 3a0a4 u3 npogeccuonanvHou oonacmu:

TEXHOJIOTUYECKOTr0 MpoLecca;
uHpopMalreit 0 COBpeMEHHBIX
METAJITyPrUYeCKUX TEXHOJOTUSAX U
croco0ax KOppeKTUPOBKH
TEXHOJOTHYECKHUX TapaMeTpOB

1. OmpenenuTh pacxo] TEXHUYECKHM YHMCTOTO KHUCIOpPOJa Ha MPOAYBKY
MeTaIomuxThl, cocrosimed mu3 100 T moma u 300 T XMAKOro 4YyryHa,
HMMEIOIIET0 XUMHUYECKUIl COCTaB OJIM3KUU K CpeAHHM 3HAYEHUSIM COCTaBa
yyryHoB ITAO «MMK», npu BbIIUIaBKE B KOHBEPTEPE ABTOKY30BHOM CTainu
tumna 0810. Bce HemocTaronue JaHabie MPUHATH CAMOCTOSATENBHO.

2. Ompenenuth, CKOJBbKO u3BecTH, coaepxkameii 90 % CaO, MoxHO
noiryuuTh U3 500 T U3BECTHKA, eclii B HeM coaepkutcs 95 % CaCO3?

3. OnpenenuTbh COCTaB HaMEPTBO 000XIKEHHOTo jaosiomMuTa CaTKUHCKOTO
MecTopoxaeHus, conepxkaniero 30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25
% A1203; 0,43 % Fe203; 0,01 % Mn304; 46,72 % n.mm. (motepu mpH
MIPOKAJIMBAHUN).

4. PaccuuTaTh, CKOJIBKO W3BeCTH, coxaepxkameii 85 % CaO, MoxHO
nosyduth u3 1000 T u3BecTHsIKa AramoBCcKOro MectopokaeHus: ? M3BecTHSK
AranoBckoro mectopoxaeHust cogepxxkut 52,77 % CaO; 3,2 % MgO; 0,8 %
S102; 0,1 % S n 43,13 % n.n.n. (moTepu Npy NPOKAJTUBAHUN).




CrpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaThl O0y4eHUS

5. OmnpenenuTh BBIXOJI U COCTAaB HW3BECTH, MOJYUYEHHOW U3 H3BECTHSKA
Typrosikckoro MeCTOpOXJICHUs, €CJIM B HEH 1MOcie 00)Kura octaaoch 5 % ILLILIL
M3Bectusax Typrosikckoro mecropoxzaeHus couepxut 54,3 % CaO; 0,4 %
MgO; 1,0 % Si02; 0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % m.1.11. (moTepu
IIPU [IPOKAJIMBAHUN).

6. OmpenenuTh OKUCIUTENBHYIO crocobHocTh okateimeir  CCITIO,
conepxammx 64 % Feobm u 2,5 % FeO.

7. OmpenenuTh OKHCIUTEIBHYIO CIIOCOOHOCTH ariioMepara, coAepiKaliero
60 % Feobmr u 15 % FeO.

8. OmpenenuTs OKUCIUTENBHYIO CIOCOOHOCTH OKANIMHBI, coaepxkaiien 70 %
Feobmu 73 % FeO.

9. Ckombko wu3BecTH, coaepxamed 85 % CaO, mnorpebyercs s
onutakoBaus 0,7 % Si B 300 T »xuakKoro Metajia, €CIH OCHOBHOCTH
nuraka-3,5?

10. Ha CcKOJBKO IIOBBICHTCS OCHOBHOCTL IIIIaKa, €CIM K 35 T INIaKa,
conepaxaiero 43 % CaO u 13 % SiO2 no6aButh 7 T U3BECTH, coaeprkarien 87
% CaO u 2 % Si02?




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[TpomexyrouHas  arrecrauus 1o  JucHuiuiuHe  «OCHOBBI  MeTAJIypru4ecKoro
NPOU3BOJICTBA» BKIOYAET TEOPETUUECKUE BOIPOCHI, O3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOECHUS
00y4aromyMuCs 3HAHUH, U MPAKTHYECKUE 33aJJaHNs, BBIBISIOIINE CTENICHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBOIUTCS B (hOpME IK3aMEeHa.

IToxa3aTe/n U KPpUTEPUH OLICHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTIMYHO» (5 OaysioB) — 00ydaromuiicss JEMOHCTPUPYET BBICOKMH ypOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATH4YECKOE M IIyOOKOEe 3HAHUE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAHUSIMM, YMEHUSMHU, IPUMEHSET UX B CUTyallUsIX TOBBIIIEHHON CJI0KHOCTH.

— Ha OLEHKYy «xopouio» (4 Oamna) — oOydarouiuiics AEMOHCTPUPYET CpEeIHHUH ypOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLHH.

— Ha OLICHKY «Y/0BJIETBOpUTENIbHOY (3 Oamia) — o0yyaromuicss AeMOHCTPUPYET MOPOTrOBBIH
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJILHBIX MEPOIPUATHI JOMYCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHUH, YMEHHH, HaBBIKOB, OOydaroIuucs
UCIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUU 3HAHUSIMH U YMEHHUSMH IPU UX
[epEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HEYAOBJIETBOPUTEIHHOY (2 Oaa) — 00yJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOI0 MaTepuaa, J0MyCKaeT CyleCTBEHHbIE OLIMOKH, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELLIEHUS POCTHIX 3a/1a4.

— Ha OLIEHKY «HEeYJI0BJIETBOPUTEIbHOY (1 Oa) — oOydarouuiicss He MOXKET I0Ka3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHHUS U OOBSACHEHHS HHQOpMAIMM, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTHIX 3a/1a4.



