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Jluer akTyanmsanuu padodeii nporpaMmbl

PaGouas mporpamMma nepecMoTpena, 00cyxk/ieHa i onobpena s peanusanuu B 2020 - 2021
y4e6HOM oy Ha 3acefaHuy Kadeapsl MeTaulypriay i XMMHYECKHX TEXHOIOTHH

Tiporoxon ot 37 5(%) of 2940_ r. e Z
3as. xadenpoii < A.C. XapueHko

PaGouas IporpamMma IepecMOTpeHa, 06cyxaeHa 1 oo0peHa s peannsanuu B 2021 - 2022
yueGHOM rojty Ha 3acefaHuy Kadeapbl MeTalnypriau i XHMUYCCKHX TEXHOIOTHI

[TpoTokom oT = 20 r. Ne
3as. kadenpoit ) A.C. XapueHko

Pa6ouas mporpamMma repecMoTpera, o0cysx/aeHa u onobpena juist peanmsanuu B 2022 - 2023
yueGHOM rozy Ha 3acepannu kadeapsl MeTaulypriuu U XUMUYECKHX TEXHOJIOTHH

ITpotokosn oT 20 r. Ne

3aB. kadenpoit A.C. Yapqeﬂxo

Pa6ouas porpamMma epecMoTpeHa, oocysKeHa u ofobpena Juist peanusanuy B 2023 - 2024
y4eOHOM rofy Ha 3acefaHuu Kadenpsl MeTauryprui U XMMHYECKHX TEXHOJIOTHI

IIpotokom ot ___ 20 r. Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

«OCHOBBI METaJTypruuecKoro MPOU3BOJCTBA»  SIBJISIOTCS: npuodpeTreHue
00y4arIuMuUCs 3HAHUI TEOPEeTUYECKMX OCHOB U IPUHIUIIOB IPAKTHYECKON pealn3anuu
COBPEMEHHBIX CIIOCOOOB MPOU3BOJCTBA UEPHBIX M LIBETHBIX METAJUIOB, a TAKXKE pPa3BUTHE Yy
CTYACHTOB  JIMYHOCTHBIX KadecTB U  (opMupoBaHue  0OOmENPOPECCUOHATBHBIX |
MpOo)ECCHOHANIBHBIX KOMITIETCHIIMA B cooTBeTcTBUM ¢ TpeboBanmsimu PI'OC BO 1o
HamnpasieHuto nmoaroropku 22.03.02 Merannyprus.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumumaa OCHOBBI METAJUTYPrHUECKOTO IPOU3BOJACTBA BXOJUT B 0a30BYyIO0 4acTb
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

AHanu3 yucioBoi uHpopmaIun

MaremMaTHuecKkasi CTaTHCTHKA B METAJLTypPTUU

®usuka

duznyeckas XUMHS

Xumust

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

Mertamryprudeckast TEIJIOTEXHUKA

[IpousBocTBEHHAs - MPAKTHUKA IO MOJYUYEHUIO MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
poeCCUOHAIBHOMN IS TEIbHOCTH

JInTeitHOE TPOU3BOACTBO

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTHH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHMs AMCHUIUIMHBI (MOIyisi) «OCHOBBI METAJUTypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS T0JKEH 00J1a/1aTh CIIEAYIOIIMMU KOMIIETEHIUSMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 TOTOBHOCTBIO KPUTUYECKU OCMBICIMBATh HAKOIUIEHHBIH OIBIT, U3MEHATH PU

HGO6XOI[I/IMOCTI/I HpOCI)I/IJ'IB CBOCH HpO(l)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU IMPOAYKTOB UYEPHOU U IIBETHON METAJTypruu:
YyryHa, CTajiu, (heppocIiIaBoB, aTFOMUHMS, ME/IU, HUKEIIS; MECTO
MIPOM3BOJICTBA YEPHBIX METAJIOB B Cepe YeIOBEUECKON e TeIbHOCTH;
TpeOoBaHUs K MPO(PECCHOHANBHON JesITeIbHOCTH PAOOTHUKOB YepHOU
METaJLITyprun

YMers OLIEHUBATh (PU3UKO-MEXaHNUECKHUE CBOIICTBA MaTEpPHAJIOB U MPOIYKTOB
METaJUTyprHUECKOTo IPOM3BOJICTBA; paboTaTh ¢ MHPOpMaLKeEl o rmporeccax
U arperaTtax IMpOou3BOJICTBA; KPUTHUECKH OCMBICIUBATH COCTOSIHUE U ITyTH
Pa3BUTHUS METAJUTYPTUYECKOTr0 IIPOU3BOICTBA

Brnagets OCHOBHBIMH METOJIaMH{ aHAJIN3a HAYYHOU TUTEPaTyphl B 00JIaCTH
METaJUTyPTHYECKOTO MPOU3BOJICTBA; TPO(PECCHOHATBEHBIM SI3BIKOM B
00JacTH TEOPUHU METAIUTYPTUYECKUX MPOIIECCOB

OIIK-3 CMOCOOHOCTHIO OCO3HABATH COLMANIbHYIO 3HAYMMOCTh CBOEH OyayIiel nmpodeccuu




3HaTh

POJIb METAILTYPTHH B Pa3BUTHH OOIIECTBA M SKOHOMHKH CTPAHBI, PETHOHA U
ropoja; COBPEMEHHOE COCTOSTHUE METAJUTyPIUYECKON OTpacin; IpoOIeMbl U
MEPCIEKTUBBI PA3BUTHUS METAILTYPTUU TOPOJIA, PETUOHA, CTPAHbI U
3apy0exbs

Ymers 0CO3HABATh COLUAIBHYIO 3HAYUMOCTh MPO(ECCHH METAJLUTYpra; BhIICIATh
CBOE MOJIOKEHUE CPeIH APYTHX MPOodeccuil; M3MEHITh MPOPUIIb CBOCH
paboTsI B mporiecce mpodeCCHOHATBHON IesTEIIbHOCTH

Buianers nH(pOpMaInKei O CHIPbEBBIX U TEXHUYECKUX 0a3aX METAJUTyprHYECKOTO

IIPOU3BO/ICTBA; HABBIKAMU [TOMCKA HAYYHOU U TEXHUUYECKON HH(OPMAILIUH 10
HanpasiieHuto "Mertamutyprus"

[TK-10 criocoOHOCTBIO OCYLIECTBIISTh M KOPPEKTUPOBATH TEXHOJIOTMYECKHE POLIECCHI B
METAJUTypruy U MaTepruanoo0padoTke

3HaTh

OCHOBHBIC 3aKOHOMCPHOCTH (I)I/ISI/I‘IGCKI/IX, (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX U TCIIJIOBBIX
IIpOoLECCOB; 0COOEHHOCTHU KOHCTPYKIHHU arperaroB, Cp€ACTBa KOHTPOJIA U
YIIpaBJICHUA MCTAJUTYPTUUCCKUM ITPOU3BOJACTBOM

YmeTh

XapaKTepu30BaTh TEXHOJOTHUECKUE MPOLIECCHl B METAIIIYPTrUH; BHIOMPATh
YIPABJSIIOLIUE BO3AEHCTBHS; KOPPEKTUPOBATH TEXHOJIOTHYECKUE
apaMmeTpsl

Bnaners

HaBBIKAMH pacyera apaMeTpOB TEXHOJIOIMYECKOrO MPOLecca;
nHpOpManKei 0 COBPEMEHHBIX METALTYPTHIECKUX TEXHOJIOTUSIX U
croco0ax KOPpeKTUPOBKH TEXHOJIOTMYECKUX MTapaMeTpOB




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTenbHast pabora — 156,1 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca
dopma aTTecTaluu - SK3aMEH

Paznen/ Tema
JACIATIIUHEI

Kypc

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.

MIPAKT.
3aH.

CamocrosTenbHas
paborta cTymeHTa

Bun
CaMOCTOSITEIbHOMN
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBaEMOCTH U
TIPOMEXYTOYHOM
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 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMil KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMOIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IENbI0 BO3MOXHO HCIIOJIb30BAHHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TAOOPATOPHBIX 3aHATHH MPEAIOIATaeTCs UCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpenoaaBaTenem;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSTCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, Ipa)uKOB C MPOBEICHUEM
MOCTEAYIOLIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUII X IPUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

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

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. OCHOBBI METAILTYPrHYECKOTO IIPOU3BOICTBA : yueOHuK / B.A. burees, K.H.



Bnosun, B.M. Konokonbeue, B.M. Canrannk. — Cankr-Ilerepoypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekcr : 2aeKTpOHHBIH // DIeKTpOHHO-OMOIHOTEYHAS CHCTEMA
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/90165 (nara obpamenus: 19.11.2019).
— PexuM nocTyma: ist aBTOPH3. MOJIb30BaTEIICH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Usnes, C.A. MeTajuryprudeckue TEXHOJIOTHH. MeTrauryprus 4€pHbBIX METAJUIOB !
yuebnoe nocobue / C.A. Usnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 31aeKTPOHHBIH // DIeKTPOHHO-O0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106 (nmara oopamenus: 19.11.2019). — Pexxum
JOCTyma: JJi1 aBTOPHU3. MOJIb30BATENEH.

2. be3bopozos, H0. H. MapkupoBka craneii u cruiaBoB: Y4ye6Hoe nocobue / be3do-pomos
I0.H., T'ammaxmerop P.H., Yankun W.A. - KpachHosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara obpamenus: 19.11.2019)

3. Mapuenko, H.B. Meramnypruueckoe coipbe : yuebd. mocodue / 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 (GKypHaJbl):

1. HayyHo-TexHMYeCKMH U TPOM3BOACTBEHHbIN »xypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHO-TeXHWYeCKHIl, NPOU3BOACTBEHHBIH U Y4eOHO-METOAUYECKUN >KypHAI
«[IpousBozacto npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii xypHan «Cranb». — URL: http://www.imet.ru/STAL/

4. HayyHO-TeXHMYECKMH M TPOU3BOACTBEHHBIN KypHal «YEpHas Meramryprus.

Brolerenb  Hay4HO-TEXHMYECKOH W »’KOHOMHMYeckod  uHpopmammm». —  URL:
https://chermetinfo.elpub.ru/jour
S. Hayunsii KypHaI «YeépHeie METAJIIIBD». — URL:

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

6. Journal of Chemical technology and metallurgy (>xypHan XUMHUYECKOH TEXHOIOTHH H
merantyprun). — URL: https://dl.uctm.edu/journal/web/home

7. Hayunwiii xypHan «Bectnuk MITY wum. TI'.U. HocoBa». — URL:
http://vestnik.magtu.ru/

9. Cneunanu3upoBaHHBI HAyYHO-TEXHUYECKUH KypHal «JIuTeilHOe Mpou3BOACTBO. —
URL: http://www.foundrymag.ru/

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

B) MeTtoauyeckue ykazanus:


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/1031871
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

1. HescoB A.I'., HdpyxkoB B.I'., Makaposa M.B. M3ydeHne KOJUIEKITMH OOPA3I[OB CHIPBIX
MaTepuaIoB M MPOAYKTOB JOMEHHOH IUIaBKU: MeToandyeckue ykazaHus K Ja0OpaTOPHBIM 3aHATHSAM IO
quctumiauHaM «OCHOBBI METaJUTyprHuecKOTro MPOM3BOACTBa», «T€opus M TEXHOJOTHS OKYCKOBaHMS
JKENE3HBIX pyn», A o0ydaromuxcs mo HampasieHuo 22.03.02 «MeTamtyprus» IHEBHOH W 3a04HON
¢dopm obyuenus. Marantoropck: M3n-so Marautoropcek. roc. Texs. yH-ta um. I'. U.Hocoga, 2017. 27 c.

2. Hescor A.I'. , lpyxkos B.I'., Makaposa N.B. M3y4eHne OCHOBHBIX 3aKOHOMEPHOCTEU
npolecca arjoMepanuyd. MeTonudecKkue yKa3aHus K JIaOOpaTOpPHBIM 3aHATHAM IO JUCLHUILUTMHAM
«OCHOBBI METAJUTYPIrHUECKOIO MPOM3BOACTBAY, «T€OpHsl U TEXHOJOTHsI OKyCKOBaHMSA KEJIE3HBIX Py,
Ut oOyJaromuxcs mo HampasieHnto 22.03.02 «MeTamtyprus THEBHOW W 3a09HON (QOpM OO0yUeHHS.
Marnuroropck: U3n-so Marauroropck. roc. Texs. yH-Ta uM. I'. I.Hocoga, 2017. 27 c.

1. Hesico A.I'., Hpyxkos B.I'., Makapoa M.B H3zyuenue mporecca MOTYHYEHHUS CBHIPHIX
okarblmel. Meronuueckue yka3zaHHs K J1a0OpaTOpHBIM 3aHATHAM IO AucHUIIMHAM «OCHOBBI
METaJITyprU4eckoro MpOU3BOJCTBa», «T€Oopus M TEXHOJIOTHS OKYCKOBAHHS JKEJNE3HBIX pya», Af
oOyyaromuxcsi o Hampasienuto 22.03.02 «Metaanyprusi» AHEBHOW W 3a04HON (GopM 0OyueHHs.
Maruurtoropck: U3n-Bo Marauroropck. roc. Texs. yH-Ta uM. 1. I.Hocosa, 2017. 27 c.

2. Cwubararymma C.K., BaranoB A.U., Xapuenko A.C. Bnusare ypoBHS 3aChII ¥ Ta30BOTO
IIOTOKAa Ha YIJbl OTKOCA MaTEPUAIOB B MOJENM KOJOIIHUKA JOMEHHOW neur. Marauroropck: M3n-so
Marnutoropck. roc. Text. yH-ta uM. I'.1. Hocosa, 2016. 17 c.

3. CemuBanoB B.H., Cromsapor A.M. M3ydyeHne HCTeUeHHs CTalnd W3 KOBIIA HAa MOJEIH:
Mertoandeckue yKkazaHHsl Ui BBIIOJHEHHUS JIaOOpaTOpHOH paboTel mo aumcuuminHe «PasznmBka u
KpUCTAJUTM3AIUs CTalW» IJs CTYACHTOB crernuanbHocTH 22.03.02 cnernumanuzanuu «MeTaimmypris
cranu»: Marautoropck, MI'TY, 2016. 8§ c.

4. Cronsipoe A.M., CenuBanoB B.H. U3yueHne BHYTpPEHHEro CTPOCHUSI CTaJbHOM
HETPEPHIBHO-IUTON 3arOTOBKU: MeToanYecKue yKa3aHHs 1O BBIIOJIHEHUIO Ja0OpaTopHOW paboThl MO
qucuuruinHe  «Pa3nuBKa M KpUCTaUIM3alUsl CTalw» Uil  CTyAEHTOB HampasieHus 22.03.02
«Mertamryprus» kBanupukanun «0akanasp» — MarHUTOropck: n3a-so0 MarHUTOropck. roc. TeXH. yH-Ta
uMm. I'.1. Hocosa, 2016. 19c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(uis  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

FAR Manager cB000JIHO pacnpocTpansemoe [10 0OCCCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIKa

DsexkTpoHHas 0a3a MmeproaAMYecKuX u3ganuii East View
Information Services, OO0 «UIBUC»

https://dlib.eastview.com/

HaunonaneHas UH(POPMALMOHHO-aHATUTHYECKAs
cucrema — Pocculickuii MHAEKC Hay4HOTO LIUTUPOBAHMUS
(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
HHGOPMAIMOHHLIM pecypcaM

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

®denepasbHOE rOCy/apCTBEHHOE O0JKETHOE
yupexaenue «PenepalbHblii HHCTUTYT POMBIIITIEHHON
COOCTBEHHOCTHU»

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

9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



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

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

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

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

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

- YCTAaHOBKH 110 MOJICJIMPOBAHUIO CTAJICINIABUIIBHBIX ITPOLIECCOB;

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

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

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

- YCTAaHOBKH JIJIsl U3y4eHUsI PU3NUECKUX CBOWCTB MaTepHaJIOB;

- MOJIEJIM 110 U3YYEHUIO POBHOCTHU CX0/1a IIUXTHI;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

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

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

- CIIeMaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

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

- CHIeHaIM3UPOBAaHHON MeOebIo.

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

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

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



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas camMOoCToATeNIbHas paboTa 00yJaroIUXCsl OCYIIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX PabOT U pelIeHUs 3a/1ad, B KOTOPHIX COYECTAIOTCS
3JIEMEHThl TEOPUM M MPAKTUKU CTAJICIIABUIIBHBIX IMPOLIECCOB, MO 33JlaHUI0 U I0J KOHTPOJIEM
npenoaaBaress.

BueaynutopHass camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISIETCS B BUIE
W3YYCHUS YIeOHOU JUTEepaTyphl MO pa3aesiaM JUCIUILTAHEL.

Bormpock! u 3aanus 1)1 1a00paTOPHBIX 3aHITHIA U IPOBEICHUS CAMOCTOATEIHLHOU PabOThI
1o guctuiinHe «OCHOBBI MeTAJLIYPruyeckoro Nponu3BoACTBaY OMYyOJIUKOBAHBI B CIIEIYIONIEM
y4e0HO-METOIMIECKOM 00CCIICUCHHH

1. CenuBanoB B.H., CtonspoB A.M., Macanbckuii C.C. MoaenupoBanue o0pa3oBaHUs
YCaJIOYHON PAKOBHHBI B CTAJIBHBIX CIUTKaX / MeTOIWYecKue yKa3aHUs TI0 BBITIOJHEHUIO
nabopatopHoil paboThl Mo aucuuIuinHe “OCHOBBI METAJUIyprU4ecKoro MpOM3BOJCTBA” s
cTyneHToB Hampasienus 22.03.02. — Maruauroropek: MI'TY, 2017. — 7c.

2. CenuBanoB B.H., CtonsspoB A.M. ®usnueckoe MOJCIUPOBAHHE KPUCTALTU3ALUN
CTAJILHOTO CIIMTKa / MeToaudeckue yKa3aHWs IS BBIIOJHEHUS JIAOOpaTOPHOU PabOTHI IO
muciumiiae “OCHOBBI METAJUTYPrUYeCKOTO0 MPOU3BOJACTBA” AJIi  CTYIACHTOB  HAaIpaBJICHUS
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CenuBanoB B.H., Ctonsapos A.M. CtpoeHue CTalbHBIX CIUTKOB / Meronuyeckue
yKa3aHusi K  JJAOOpAaTOPHBIM 3aHATUAM 1O AUCHHUIUIMHE “OCHOBBI METALTYPTUYECKOTO
MPOU3BOJCTBA” Ui cTyneHToB HampaBieHus 22.03.02. — Maruautoropck: MI'TY, 2014. —
&c.

ITepedens 1a00paTOPHBIX PA0OT MO AMCHMILIMHE

WHCcTpykTak 1O  TexHUKe Oe30macHOCTM B JabOpaTOpUM  MOJEIHMPOBAHUS
CTaJICTNIaBUIIBHBIX IIPOLIECCOB.
JlaGopaTopuas padora Ne 1 MoaenupoBanue o6pa3oBaHHs yCaJ04HON PaKOBHUHBI B
CTaJIbHBIX CIMTKaX
JlabopaTopnasi paGora Ne 2 3yueHue KpUCTaNINYECKOTO CTPOEHUS U MaKPOCTPYKTYPhI
CTaJIbHBIX CIIMTKOB;
JlabopaTopnass paGora Ne 3 l3ydeHue KpUCTAIUIMUECKOTO CTPOECHHUS U MaKpPOCTPYKTYpBI
HENPEPHIBHOIMUTHIX 3arOTOBOK;

OuneHouHble cpeacTBa VIS TeKYLIEro KOHTPOJSI yCIIeBaeMOCTH, NMPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOCHMS JMCIUIIJIMHBI:

[IpomexxyTounblid 3a4yeT. CTpyKTypa NpPOM3BOJACTBA YEPHBIX METAIOB M 3aJlayu
METAJTypruueckoro mnpousBojacTBa. [IpumeHeHwe kenme3a W ero crulaBoB. PasButue
METaJUIyprUueCcKOd MPOMBIIUIEHHOCTU. PoOJIb METajuioB B COBPEMEHHOM MPOMBIILIEHHOM
npon3BoCTBE. ChIphEBbIC MaTepUAIbl IOMEHHOM TUTABKH U WX TIOJITOTOBKA.

Bormpocs! k 3aruTe 1a0opatopHoi padoThl Ne 1:
1.Yro Takoe ycanka cranu?
2.Yto Takoe ycanoyHas pakoBHUHA?
3.0T yero 3aBHCUT 00bEM YCaJ0UHON PAKOBUHBI?
4.0nHAKOB 1 00BEM yCaI0YHOW PAKOBUHBI B CITIUTKAX, OTJIUTHIX B OmnbITe No 17
5.Kak Bnmsier yremieHue U 00OrpeB BEpXHEH YacTH CIUTKA Ha OTHOCUTEIBHYIO TIyOuHY
yCaJI0YHOM PaKOBHHBI M BBIXOJI TOAHOT0? KakoB MEXaHU3M 3TOTO BIUSAHUSA?
6. OuHAKOB JI 00BEM yCaJOYHON PAKOBUHBI B CITIUTKAX, OTJIUTHIX B ombITe Ne 27




7.Kak BIusSieT OTHONIICHHWE BBICOTHI K IIMPHHE CIUTKA HAa OTHOCUTENBHYIO TIIYOHHY
yCaJI0YHOM PaKOBHHBI M BBIXOJI TOAHOT0? KakoB MEXaHU3M 3TOTO BIUSHUSA?

8.01nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIIUTKAX, OTJIUTHIX B omibiTe Ne 37

9.Kak Bimsier ymupeHHe CIUTKAa Ha OTHOCHUTEIbHYIO MIYOMHY YyCaJOYHOM paKOBUHBI?
KakoB Mexanu3m 3toro BiusHue?

10.Kaxk Biusier hopma ycaao4HON paKOBUHBI Ha BBIXOJ TOJHOTO MeTasia?

Bonpocsl k 3amuTe 1abopaTopHoii paboThl Ne 2:

1. YTo BXOAUT B MOHTHE "KPUCTATUINYECKOE CTPOEHUE" CTANBHOIO CIUTKA?

2. Yto Takoe "kpucTajuinueckas 30Ha'" CTaIbHOTO CIUTKA?

3. Kakue kpucTrauInyecKkue 30HBI HMEIOTCS B CTalbHBIX CIUTKaX M Kak OHHM
pacnonaratorcs’?

4. Yto BXOIUT B MOHATHUE "MaKpPOCTPYKTypa CTAIbHOIO CIUTKA"?

5. Uto Takoe ycajoyHas pakOBHHA U KaKOBa IpUYMHA ee 00pa3oBaHUs?

6. B xakux cauTKax MOXKET OBITh yCaJ0ouHas paKOBHHA M TJI€ OHA pacioJiaraeTcs?

7. B Kakux ciauTKax ycaaodHas paKoBHHA OTCYTCTBYET U Iouemy?

8. B KakuX CIMTKax UMEIOTCS ra30BbI€ My3bIpU U IIOYEMY OHH 00pa3yrorcs?

9. Kakue ras3oBble My3blpd HUMEIOTCS B CIUTKE  KHUISIEH CTad U Kak OHH
PacCIOIOKEHBI?

10. B ueM oTiinune MakpOCTPYKTYpPbl CIUTKOB KHIISIIEH CTAIW  IPU MEXAaHUYECKOM U
XUMHUYECKOM 3aKyIIOpUBaHUN?

11. UTo mpouCXOIUT € Ta30BBIMU MY3bIPSIMH CITUTKA KUTIAIIEH CTaIM MPU MpOKaTKe?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MOITYCIIOKOWHOM cTamu?

13. UTo mpoUCXOOUT C PA3IUYHBIMU HAPYIICHUSMH  CIUIOIIHOCTH  MeTajja Mpu
IIPOKATKE CIUTKA MOJYCIIOKOMHON cTanu?

Bormpocs! k 3aruTe 1abopatopHoii padoThl Ne 3:

1. Kakue kpucramiMueckue 30Hbl UMEIOTCS B HENPEPBIBHOJIUTOM 3aroTOBKE M KaK OHHU
pacrionararoTcsi?

2.Uto npencraBisieT co00i CTPYKTypa TPAaHCKPUCTAIIIM3AIMH U JJIs1 KAKUX 3aTOTOBOK OHA
XapaxkTepHa?

3. Kakum oOpa3zom mpu HM3y4eHHH TMOMEPEYHOTO TEMIUIETa OMPEAETSIOTCS CTOPOHBI
Majoro M OOJIBIIOTO PaguycoB 3aroToBKH, OTIIUTOH Ha MHIJI3 ¢ M30THYTON TEXHOIOTUYECKOU
ocbi0?

4. B 4yeM CXOXE€CTb MaKpOCTPYKTYpbl COpPTOBOW U CIISI00BOl HENPEPHIBHOIUTHIX
3aroTOBOK?
5. B ueM oTiaMuMe MakpOCTPYKTYpbl COPTOBOMl U ClI00BOW HEMPEPBHIBHOIUTHIX
3aroTOBOK?
6. Kak ornuuaercss MeTaiul, OTJIUTHIM HENPEPbIBHBIM U OOBIYHBIM crHoco0aMu, IO
XUMHUYECKON HEOJHOPOIHOCTH?
7. KakoBpl  mpuYMHBI  OTIWMYUSA  XHUMUYECKOM  HEOJHOPOJHOCTH  MeTajia
HENPEPHIBHOIUTON 3arOTOBKU U OOBIYHOTO CIIUTKA?
8. Kakue nsneMeHThl 30HaIbHOW XMMHMUYECKON HEOAHOPOJHOCTH Hanbosiee XapaKTepHbI
JUISL HETIPEPBIBHOJIUTON 3arOTOBKH?
9. Kakue nmoBepXHOCTHbIE 1e(DEKTHl MOXKET UMETh HEMPEPhIBHOIUTASI 3arOTOBKA?
10. KakoBbI MpUUUHBI BOSHUKHOBEHUS Ka)KJ0T0 BU/1a TOBEPXHOCTHBIX JE(PEKTOB?
11. Kakue BHyTpeHHUE 1eEeKTHl MOKET UMETh HEIPEPhIBHOIUTAS 3arOTOBKA?

Ycerubiii onpoc. JloMeHHBI Tporecc. IIpoueccl B TOpHE MAOMEHHOW TIEYM.
Pacnipenenenue marepuanoB Ha KOJIOIIHHUKE JOMEHHOM Ieud npu 3arpyske. lloBenmenue
MPUMECHBIX AJIEMEHTOB YYI'yHa: BOCCTAHOBJICHHE MapraHiia, KpemHus, ¢ocdopa, BaHanus u
tutaHa. YyryH u ero kadectBo. OOpa3oBaHme YyryHa. Buabl 4yryHOB, BBHIIIJIABISEMBIX B




JnoMeHHbIX nedax. [loBenenue cepsl B 1oMeHHOM tuiaBke. OCHOBHasI peakius Aecynbdypanuu B
TOpHE €YU ¥ BHEJJOMEHHAA JeCyabyparysl.

1)
2)

3)

IIpumep KOHTPOJILHOM PadoOTHI:

BapuanT Nel

B Cpe/Ie DIICKTPOHHBIX Ta0uuIl EXCel paccuntaTh MCXOMHBII COCTAB MIMXTHI VIS BHITUIABKH
CTaJli B KUCJIOPOJIHOM KOHBepTepe (MCXOAHbIE TaHHBIE [10 BApHUAHTaM);

CPaBHUTH TEXHUKO-3KOHOMHUYECKHE IT0Ka3aTeau padoThl foMeHHBbIX neuel Ne§ (¢ b3VY) u
Ne 4 (koHyCHOE 3arpy304HOE YCTPOUCTBO);

UCTIONB3YS mMakeT «OmnucaTeNbHas CTAaTHCTUKA» IMPOAHATU3UPOBaTh BBIOOPKY u3 1300
m1aBok B KKII.



7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) IInanupyemole pezyromamuol 00yueHUs U OUEHOUHbBIE CPEOCH8d 01 RPOBEOCHUS NPOMEHCYMOYHOI AMMECMAUUU:

IMPUJIOKEHUE 2

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

OIIK-2 - roTOBHOCTBIO KPUTHYIECKHU OCMBIC/INBATD HaAKOIJIEHHBIH ONlbIT, U3MECHATH IIPU H606X0)II/IMOCTI/I l'[pO(l)I/IJ'lI) cBoel HpO(l)eCCHOHaJIbHOﬁ

AECATECJIBbHOCTH

3HaTe

OcCHOBHBIE XapaKTEPUCTUKHU MPOJYKTOB YEPHOU U
LIBETHOM METaJIITypTUH: YyI'yHa, CTalu,
(deppociiaBoB, aJIOMUHMSI, MEIU, HUKENS; MECTO
NPOM3BOJCTBA YEpPHBIX METALUIOB B  cdepe
YEeNIOBEUECKOW  NIeSITENbHOCTH;  TpeOOBaHUS K
npoeCCHOHATIBHON  AEATENbHOCTH pabOTHUKOB
YEPHOU METAJUTYpIuu

Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:
Ponb yepHbIX MeTaIoB B cepe YenoBeuecKo AeATeIbHOCTY]
Urto Takoe uyryH?
OO61mmas cxema MpOU3BOICTBA YEPHBIX METAJIIOB.
OcHOBHOE pa3IM4Ke YyryHa u cTajin?
. Yro Takoe cTanb?
Kakue cranennaBuipHble arperatbl MOTYT HMCIOJB30BAaThCS IS
BBITJIABKH CTaIH?
6. Ha3oBuTe MMXTOBBIC MaTEpPUAIBI, KOTOPBIC HCIIOIB3YIOTCS]
IIPY BBIIJIABKE CTAJIM B KUCIOPOJAHOM KOHBEPTEPE.
7.  HazoBuTe MMUXTOBBIE MaTepUabl, KOTOPHIE HCIOIb3YIOTCS
IIPU IPOU3BOJICTBE ATIFOMUHUS, MEAH, HUKEIS.
8.  Kakme arperaTsl WCHOJB3YIOT TPH MPOU3BOJCTBE I[BETHBIX|
METaJIOB?
9. B 4em OCHOBHBIC OTIUYHS METAJLUTYPTHH YEPHBIX W I[BETHBIX|
METaJIOB?
10. TpebGoBanus K npo¢ecCuOHATBLHOM JIEATEIBbHOCTH]
pabOTHUKOB YEPHOU METAILTyprUH

agrwpnE

YMmeTn

OuenuBath (bu3uKO-MeXaHUYeCKHe CBOICTBa
MaTepuaioB M  NPOAYKTOB  METaJLTypruuecKoro
IPOM3BOJICTBA; paboTaTh ¢ HHpOpMalKel o mporeccax
U arperaTtax Npou3BOJCTBA; KPUTUUECKH OCMBICIUBATD
COCTOSSHUE M IyTU Pa3BUTHS METaJUIypru4ecKoro
IIPOU3BOJICTBA

IIpakxmuueckue 3a0anus:

- ONpPEeNeNUTh  OKHCIUTEIIBHYIO  CIIOCOOHOCTh  arjiomepara,
conepaxartiero 60 % Feysy, 1 15 % FeO.

- ONpeleUTh  OKHUCIHTEIIBHYIO  CIIOCOOHOCTh  OKAJIMHBI,
conepxarteit 70 % Feye, 1 73 % FeO.

- CKOJIbKO M3BecTH, conepxameit 85 % CaO, morpeOyercst ms




CTpyKTypHBIH

3JIEMEHT [TnanupyemMble pe3ynbTaThl O0yUCHHS

KOMIICTCHITUHU
onutakoBauus 0,7% Si B 300 T XUAKOro MeTajia, €CAM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJBbKO IOBBICUTCS OCHOBHOCTH IIJIaKa, €CIU K 35 T
iaka, coaeprxkariiero 43 % CaO u 13 % SiO, no6aBuTh 7 T U3BECTH,
conepaxarieit 87 % CaO u 2 % SiO; ?

Bnaners OCHOBHBIMU METOJJaMH1 aHan3a HAay4YHOU |3adanusn na peuieHue 3a0ay u3 npogheccuoHanbHoll oonacmu:

IIPOM3BOJICTBA; po(hecCuOHATIBbHBIM

JINTCPATYPhI B obnactu MCTAJLTYPIrUi4CCKOT O

S3BIKOM B

obnactu TCOpHUU MCTAJUTYPTHUICCKUX ITPOLIECCOB

—B cpelie AIIEKTPOHHBIX Tabmuil Excel paccuntarh ucxomHblil cOCTaB
IIMXTHI TS BEITUIABKU CTAJIH B KHCIOPOJAHOM KOHBEpTEpE (MCXOIHBIE]
TaHHbIE TI0 BApUAHTaM);

—CpaBHHUTH TEXHUKO-3KOHOMUYECKHE ITOKA3aTeN PadOThl JOMEHHBIX
nedeiit Ne§ (¢ b3V) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOKCTBO);
—HUCTOJB3ys MakeT «OnucarenbHasi CTaTUCTUKA» MPOAHATU3UPOBATD
BbIOOpKY 13 1300 nuaBok B KKII.

OIIK-3 - ¢crmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

DKOHOMHUKHM  CTpaHbl, pEruoHa

METAIIyprud  TOpoJia, PEerhoHa,
3apyOeKbsl.

Ponp Merammyprum B pa3BUTHM OOILECTBA U

u  Topoja.

CoBpeMEHHOE  COCTOSIHHE  METaUlypru4ecKou
orpaciu. [IpoGieMbl M TNEpPCHEKTUBBI Pa3BUTUSA

CTPAHBbI n

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. O6mas cxemMa MNPOU3BOJACTBA YEPHBIX MeTalIoB. Mecrto
METAJITyPrUu€CKON MPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAaHbl M MUDA|
B LIEJIOM

2. IlepcnekTuBBl M TOTEHIMAT PA3BUTUS PA3BUTUS UYEPHOMH]
Meramurypruu PO

3. XUMHUECKHUIl COCTaB JKeJe3HbIX pyA. TpedoBaHuUs K KauecTBY)|
KENE3HbIX PyA M HeoOXOIMMOCTh MOJATOTOBKM HMX K JOMEHHOM
IJIaBKe

4. Tumbl >xele3HbIX pyA MO pPyAooOpasyrolieMy MUHepamy.
OCHOBHBIE MECTOPOXKIEHUS KEIE3HBIX PYI.

5. dmrockl JOMEHHOM MIIaBKH, TEXHOTE€HHOE ChIPHE.

6. CriocoObI MOATOTOBKH PyX K IOMEHHOMW TuiaBke. HazHaueHue
U XapakTepUCTHKa CHOCOOOB OKYCKOBAHMS  KEJIE30pYIHBIX|




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MaTepHaloB.

7. CyIHOCTH ariioMepamoHHOro mpolecca.

8. IlpaMoe M  KOCBEHHOE  BOCCTAHOBJICHHME  OKCHUJOB.
Ocob6ennocrtu. Ilokazarenu. CpaBHeHHE HPSIMOrO U KOCBEHHOI'O
BOCCTaHOBJICHUSI.

0. BoccranoBnenne KpeMHHs, MapraHiia, BaHaIus U THTaHa B
ITOMEHHOH IIE€YH.

10. OOpa3oBaHue uyyryHa B JOMEHHOH meuyu. Buael 4yryHos,
BBIIJIABIIIEMBIX B JOMEHHBIX [1€YaX.

11. [IlnakooOpa3oBanue B JoMeHHOM mneun. [lepBuUHBIH,
[IPOMEKYTOUHbIN, KOHEeuHbI nulak. CocTaB KOHEYHOIro UUIaKa.
TpeGoBaHuUs K ILJIaKaM.

12. TloBenenue u GanaHc cepsl B JOMEHHOW neun. BHenomeHHas
necynbQypanus yyryHa.

13. OCHOBHBIE MYTH U CIOCOOBI CHMXKEHMsI pacxoja KOKca IpHy|
BBITUIABKE YyTyHA.

14. OO11ee ycTpOHCTBO M COCTAaB KOMILJIEKCA TOMEHHOMU Teuu.

15. Boinyck u ybopka npoayKToB IU1aBKu. JInTeiHbIN ABOP.

16.  Bupasl cTanu 1o creneHu pacKUCIeHHOCTH

17. Uro Ha3bIBaeTCs paCKUCICHUEM CTalln?

18.  Kakwue maTepuaibl Ha3bIBalOTCS METAIITMUECKON MIMXTON?

19. Kakne Marepuansl Ha3bIBaFOTCS HEMETAUIMYECKOW IMUXTONU?
20. U3 KaKuX OCHOBHBIX KOMIIOHEHTOB COCTOMT]
CTaJICIUIABWIBHBIN 1UTaK?

21. Uto Ha3bpIBa€TCSI OCHOBHOCTBIO IIIJIAKa?

22.  Kak Ha3pIBaeTcs CTajb ¢ pa3InYHON CTENEHbIO JETUPOBAHUA?
23.  Kakume craneriaBuibHBIE arperatbl MOTYT HCIIOJIb30BaThCS

JIJIS1 BBITIJIIABKH cranmu?

24. Hapucyiite cxemy npoduiis KUCIOpOJIHOTO KOHBEPTEPA.




CTpyKTypHBIH

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH
25.  HazoBuTe MIMXTOBBIE MaTepUalbl, KOTOPHIE HCIOJIb3YIOTCS]
MpU BBIIJIaBKE CTAIH B KHCIOPOJAHOM KOHBEpTEpE.
26. Kakue w3BecTHbI pa3HOBUIHOCTH KOBIIEBOM 00pabOTKH
cTanu?
27. [Iepeuncnure ocHoBHBIE pasHOBUAHOCTH MHJI3.
28. Ilouemy omHa wu3 pasHoBuaHocred MHJI3 Ha3bBaercs
[paguanbHOU?
29. Kakue mpeumyiiectBa mMeeT HEmpepbiBHAsS pa3juBKa CTalu
nepe]] pa3uBKON B U3NIOKHUIIBI?
YmMmeTh Oco3HaBaTh COLMAIbHYIO 3HAYUMOCTb Ipodeccuu | IIpakmuueckue 3a0anus:
MeTaJTypra. Bulaenars cBO€ MOJIOKEHHE Cpeau 1. Jlats xapakTepucTuKy npodeccun «MeTamtypr»;
npyrux npodeccuil. M3MmeHaTs npoduib cBoei 2. OnpenenuTth (PYHKIMOHAT —CHEMAINCTa  METALTyprUuecKoil
paboTsl B mporecce  mpodeccuoHaIbHON o0lacThi B paMKaXx  KOHKPETHOTO  METALTYprU4ecKoro
NeSITeTbHOCTH. TPEIPUSTHS;
3. IpuBectn IIPUMEPBHI UHTETpaluu KOMITIETEHIIUH]
CrelHaNIyucTa-MeTajurypra B Ipyrue 001acTu HayKH U TEXHUKHY|
(MaTepuasioBeieHHe, MALIMHOCTPOEHUE U JIp.)
Bnaners Nudopmanueil o ChIpbeBBIX U TEXHUUYECKUX 0a3ax [3adanus na pewienue 3a0ay u3z npogheccuonansnoit oonacmu:

METaJUTyprHuecKoro Mpou3BOACTBA. HaBbikamu
MoKCKa HAyYHOW M TeXHUYECKOW MH(OpMAIMU TI0
HamnpaBlieHUIO «MeTamtyprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTaB JKEJIE3HBIX PY/.

2. O6o3HauuTh TpeOOBaHUS K KAyeCTBY OJKEJIE3HBIX pyld WU
HEOOXOIMMOCTh TIOATOTOBKH MX K JIOMEHHOM TUTaBKE;

3. Knaccudunuponatsb THUIIBI KENE3HBIX pya 1o
pynoobOpasytomemy MuHepany. OCHOBHBIE MECTOPOXKJICHUS
HKENE3HBIX PY/I.

4. Ha3BaTh MIMXTOBBIE MaTEepHAIbI, KOTOPHIE HCIOIB3YIOTCS TPH
BBIIIJIABKE CTAJIM B KUCIOPOIHOM KOHBEpTEPE.

5. CocraButh 0030p KOMIUIEKCHOTO, 3a0aJIaHCOBOTO, TEXHOT€HHOE

ChIpbd B MCTAJUIYPIUYCCKOM TIPOU3BOACTBC HCIIOJIB3YSA B




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

KaueCTBE HCTOYHUKOB YYEeOHYIO, HAyYHYIO W CIPABOYHYIO
TUTEpaTypy, a Takke HWHPOPMAIMIO U3  AJICKTPOHHBIX|
OnoOInOTEK.

ITK-10 - ¢cnoco0HOCTHI0 OCYIIECTBJISITh H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npouecchbl B METAJIYPIMH M MATEPHAJI000padoTKe

3HaTh

OCHOBHBIE 3aKOHOMCPHOCTH (I)I/ISI/ILICCKI/IX,
q)HSI/IKO-XI/IMI/I‘leCKI/IX n TCIIJIOBBIX IMpOLECCCOB;
0COOCHHOCTHU KOHCTPYKIMU arperaroB, Cpe€iacTBa
KOHTPOJIA u YIIPpaBJICHUA MCTAJUTYPTUICCKUM
IMPONU3BOACTBOM

Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:

1. Topenue yriepoga y ¢ypM M COCTaB rasa IO JUIMHE
¢ypMeHHOro oyara. MI3meHeHue cocTaBa rasza 1o BbICOTE IEUH.

1. IlpoTuBOTOK MaTepuajoB U Tra30B B JIOMEHHOM meuu.
[Ipy4nHBI ONTyCKaHUs MaTEpUaIOB B JOMEHHOM 1€Y1

2. Ilpsmoe ¥  KOCBEHHOE  BOCCTAHOBJIEHHME  OKCH[OB.
Ocob6ennoctu. [lokazarenn. CpaBHEHHE HPSIMOIO M KOCBEHHOTO
BOCCTAHOBJICHHUSL.

3. BoccranoBiieHue KpeMHUs, MapraHIlla, BaHAJWsS W TUTaHA B
JIOMEHHOM TIEYH.

4. OOpa3oBaHu€ yyryHa B JOMEHHOMU IE€YH.

5. IlnakooOpa3oBaHue B JOMEHHOU MEeUH.

6. IlepBu4HBI, NPOMEXYTOYHBIH, KOHeuHBIH mmIaKk. Cocras
KOHEYHOTO IIJIaKa.

7. U3 KaKHX
CTaJICIIJIaBUIIBHBIN IIIJIaK

8. KoHcTpykums JOMEHHOH 1Me4Yr W aBTOMAaTH3aIHsI JOMEHHOTO
mmporecca

9. KoHCTpyKIHs CTaNeruIaBHIBHBIX arperatoB W MPUHIUIBI WX
paboTHI.

OCHOBHBIX KOMIIOHCHTOB COCTOMHT|

YMmeTn

XapaKTepI/IBOBaTB TCXHOJIOTUYCCKHUE TIPOLECChI B

METaJLUTypIHuy; BbIOMpATH YIPABJISIFOLIUE 1. Jatb XapaKTepUCTHKY IyThEBOMY PEXKHUMY B JOMEHHOM meuH;
BO3JICUCTBUS; KOPPEKTUPOBATh  TEXHOJIOTMYECKHUE 2. BpIOpath pexuMbI MOAAYH IyThsl B KUCIOPOJIHOM KOHBEPTEPE
apamMeTpsl IIPU NIepeNieIe MUXTHI Pa3INYHOrO COCTABA;

IIpakmuueckue 3a0anus:




CTpyKTypHBIH

JJIEMEHT [TnanupyemMble pe3ynbTaThl O0yUCHHS
KOMIIETEHIINH
3. CkoppektupoBath 3JeKTpuueckuii pexum padotsr JICIT B
3aBUCHUMOCTH OT JIOJIM KUJIKOT'O YYT'YHa B UICXOJTHOM METAJIIOIIUXTE.
Bnaners HaBblkamu pacuera napaMeTpoB TEXHOJOTMYECKOTO 3a0anus Ha peuieHue 3a0au u3z npogheccuonanibHoil oonacmu:

nporecca; uHpopManued O  COBPEMEHHBIX
METATYPrUYeCKUX  TEXHOJNOTHSIX W crocobax
KOPPEKTUPOBKU TEXHOJIOTMUECKHUX ITapaMeTPOB

1. Ompenenutb pacxol TEXHHYECKHM YHCTOIO KHUCIOpOAa Ha
MPOAYBKY MeTaiomuxThl, coctosimert u3 100 T nmoma u 300 T
JKUJKOTO YyryHa, UMEIONIET0 XWMHUYECKUH COCTaB ONU3KHHA K
cpelHUM 3HadyeHHsAM cocraBa 4yryHoB IIAO «MMK», mpy
BbIIUIABKE B KOHBepTepe aBTOKy30BHOM cramu Tuna 081O. Bce
HEJOCTAIOINe JaHHbIe TPUHATH CAMOCTOSTENBHO.

2. OmpenenuThb, CKOJBKO H3BecTH, coaepxkameid 90 % CaO,
MOKHO TTonyuuTh U3 500 T U3BECTHSKA, €CIIU B HEM COAEPXKHUTCA 95
% CaCOg3?

3. OmpenenuTs COCTaB HAMEPTBO OOOXKEHHOTO JIOJIOMUTA|
CarkuHCKOT0 MecTOpoXxaeHus, coaepxkamiero 30,66 % CaO; 21,73
% MgO:; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.n.1. (MOoTepu MpH NPOKAIUBAHUN).

4. PaccuuraTh, CKOJBKO H3BeCTH, cojaepxamei 85 % CaO,
MOkHO monyuuth u3 1000 T wu3BecTHsAKa ATamoBCKOTO
MecTopoxkaeHust ? M3BecTHAK ATamoBCKOTO MECTOPOKACHHUS
conepxur 52,77 % CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13
% m.1.10. (MOTepH NpH NPOKATUBAHUN).

5. OmpenenuTh BBIXOJ W COCTaB HM3BECTH, MOJYYCHHOW W3
U3BeCTHAKA TyprosKCKOTO MECTOPOXKACHHUS, €CIIM B HEH mocie
obxkwura ocragocb 5 % . M3BectHsxk  Typroskckoro
MecTopoxkaeHus conepxkut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02;
0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % n.n.n. (morepu mnpu
MIPOKAIUBAHUN).

6. OmnpenenuTh OKHUCIUTEIBHYIO  CIIOCOOHOCTH  OKATHIIICH

CCTI'TIO, conepxammux 64 % Feobm u 2,5 % FeO.




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

7. OnpenenuTh OKHCIUTEIBHYIO CIIOCOOHOCTH arjiomMepara,
coaepxariero 60 % Feobur u 15 % FeO.

8. Ompenenuth  OKUCIHMTEIBHYIO  CIOCOOHOCTh  OKAaJIMHBI,
coaepxarieit 70 % Feobur u 73 % FeO.

9. Ckonbko u3BecTH, conepxkaiiei 85 % CaO, nmotpedyercs s
onutakoBanus 0,7 % Si B 300 T )kuAKOro MeTaslia, €CIIM OCHOBHOCTh
nuiaka-3,5?

10. Ha CKOJBKO IOBBICUTCSI OCHOBHOCTBL ILIAKA, €CIH K 35 T
nuraka, coxepxkaimiero 43 % CaO u 13 % SiO2 poGaButh 7 T
u3BectH, conepxkarnieit 87 % CaO u 2 % Si027?




0) Ilopsanok mnpoBeneHHs NMPOMEXKYTOYHOH ATTeCTAMHM, INOKA3ATeJM W KPHUTEPHH
OLICHUBAHUS:

[Ipomexyrounas  arrectauus 1o  guciuiuiuHe «OCHOBBI  MeTA/LIypru4ecKoro
NPOU3BACTBAY BKIIIOYAECT TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4JaroMMuUCs 3HaHUH, U TMPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

IToka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTIUYHO» (5 6ayuioB) — 00yYaromuUiicss JeMOHCTPHPYET BBICOKHI ypPOBEHB
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3aJaHus, CBOOOIHO OIEpHpYeT
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «Xopomio» (4 Oamna) — oO0ydarouuiics NEeMOHCTPUPYET CPEIAHHIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKUX OTEepaIHsX, EPEeHoCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— HAa OLIEHKY «YJOBJIETBOPUTEIbHOY (3 Oayia) — o0Oydaromuics JEMOHCTPUPYET OPOrOBbIi
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIMI: B X0J/i€ KOHTPOJBbHBIX MEPOIPHUITHIA JOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYaromuucs
WCIBITHIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiia) — 00ydaromunics 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HEYIOBJIETBOPUTEIBHOY (1 6at) — oOydaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEACHHMS U OOBACHEHMS HWHPOpPMALMU, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



