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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHHsT AUCHUIUIMHBI «OCHOBBI METaJUTypPrH4e€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
obuienpodeccuoHanbHbIX U MPO(EeCcCHOHANTBHBIX KOMIIETEHIIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuto moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUYECKOH pealn3aiuu
COBPEMEHHBIX CIIOCOOOB IMTPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIOB.

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

Huctumumaa OCHOBBI METAJUTYPrHUECKOTO TPOU3BOACTBA BXOJUT B 0a30BYyIO0 YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPAMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

Maremartuka

®dusuka

dusnyeckas XuMus

Xumus

Hcropus meramnypruu

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[Tpou3BoaCTBEHHAS - TPAKTUKA MO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHHA M OIBITA
npodecCHOHATIBLHOMN JesITebHOCTH

OcHOBBI 00pabOTKU METAJUIOB JJaBJIEHUEM

MonenrpoBaHue MpoLEccOB U 00bEKTOB B METAJLTypIUH

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynabrare ocBOeHHMS JUCHMIUIMHBL (MOIynsl) «OCHOBBI METaJUIyprHYecKOro
MIPOU3BOICTBA» 00YJAIONIUNCS JOKEH 00J1aaTh CIEAYIOIIMMH KOMIIETCHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBIO KPUTUYECKH OCMBICIMBATh HAKOIUIEHHBIN OIBIT, U3MEHATH NPU

Heo0XoauMocCTH Ppouib cBoel Mpo(hecCHOHATLHOMN e TeIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB YEPHOU U I[BETHOM METAJLTypIHUH:
9yTyHa, CTalii, (heppOoCIIaBOB, ATFIOMUHHS, MEJIH, HUKETIS; MECTO
MIPOM3BOJICTBA YEPHBIX METAJIOB B chepe YeTOBEUECKON NesTeNbHOCTH;
TpeboBaHus K MPodeCcCHOHATHHON IEATETbHOCTH PAOOTHUKOB YEPHOU
METaJLTypruu

YMmeTh OILICHUBAThH (PU3UKO-MEXAaHNYECKHE CBOMCTBA MATEPUAIIOB U MPOJTYKTOB
METaJUTypTHYECKOTO MPOU3BOJICTBA; paboTaTh ¢ MH(pOpMAIHEH O TIpolieccax
U arperarax npou3BOJICTBA; KPUTUIECKH OCMBICTUBATH COCTOSIHUE U TTyTH
Pa3BHTHS METAJLUTYPTHYECKOTO IIPOU3BOJICTBA

Branets OCHOBHBIMM METOJIaMHU aHaJIM3a Hay4yHOH JIUTepaTyphl B 001acTu
METaJUTYprHUECKOTO MIPOU3BOJICTBA; MPO(EeCCHOHANBHBIM S3bIKOM B
00J1acT TEOPUHU METAJUTYPTUYECKUX MTPOLIECCOB

OIIK-3 CMOCOOHOCTBIO OCO3HABATh COLMAIbHYIO 3HAYMMOCTh CBOEH OyayIiel nmpodeccuu




3HaTh

POJIb METAJLTYPTHH B Pa3BUTHH OOIIECTBA H SKOHOMUKHU CTPAHbI, PETUOHA U
ropoJia; COBPEMEHHOE COCTOSTHUE METAJUTYPTUIECKON OTPaCIn; TPOOIEMBI U
MEPCIEKTUBBI PA3BUTHUS METAILTYPTUU TOPOJIA, PETUOHA, CTPAHBI U
3apy0eKbs

Ymers 0CO3HABATh COLUATBHYIO 3HAYUMOCTh MPO(ECCHH METAJLUTYpra; BhIICIIATh
CBOE MOJIOKEHHUE CPEAN APYTHUX MPOPECCHit; H3MEHATh MPOGHUITL CBOCH
paboTsI B miporiecce mpoecCHOHATBHON ACSITEILHOCTH

Buaners nH(popManrel 0 CHIPbEBbIX U TEXHUYECKUX 0a3aX METAJUTYprHUECKOTO

IIPOM3BO/ICTBA; HABBIKAMU [TOMCKA HAYYHOU U TEXHUUYECKON HH(OPMALIUH 10
HanpasiieHuto "Meramtyprus"

[TK-10 criocoOHOCTBIO OCYILIECTBISTh M KOPPEKTUPOBATH TEXHOJIOTHYECKHE TIPOLIECCHI B
METaJUTypruH U MaTepuanoo0padoTke

3HaTh

OCHOBHBIE 3aKOHOMEPHOCTHU (PU3HUECKUX, (PU3UKO-XUMUYECKUX U TEIIOBBIX
MPOIIECCOB; OCOOCHHOCTH KOHCTPYKIIMHU arperaTtoB, CPEJICTBA KOHTPOJIS U
yIIpaBJIEHUS] METALTYPrUY€CKUM IIPOU3BOJICTBOM

YmeTh

XapaKTepu30BaTh TEXHOJOTMYECKUE MPOLIECCH B METAITYpPIrUH; BIOMpATh
YIPaBJIAIOIME BO3IEHCTBYS; KOPPEKTUPOBATH TEXHOJIOIMYECKUE
IapaMmeTpsl

Bnaners

HAaBBIKAMU pacyeTa I1apaMeTpOB TEXHOJIOIMYECKOrO MPOLEecca;
nHpOpManKei 0 COBPEMEHHBIX METALUTYPTHIECKUX TEXHOJIOTUSAX U
croco6ax KOPPEeKTUPOBKH TEXHOJIOTUUYECKUX MapaMeTPOB




4. CTpyKTypa, 00b€EM U colepKaHne NTUCHUIINHBI (MOLYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 akaJl. 4acoB;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluy - SK3aMEH

Pasznen/ tema
JACIATIIUHEI

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akan. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocrosTenbHas
paborta cTymeHTa

Bun
CaMOCTOSITECIIbHOMU
padoThI

Dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOUHOU
aTTecTalluu

Kon
KOMIIETEHIIAN

1. Pazpnen 1. [IpousBoacreo
YyTyHa B JOMEHHBIX ITeJax

1.1 ChIpbeBble MaTepuabl
JIIOMEHHOH IUIaBKH U UX
HOATOTOBKA

6 8/41

12

Nzyuenne
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JIUTEPATypPhI MO
Teme
JTACIUTUTAHBI.
Pabora ¢
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHU.

[IpomexyTouHsbIi
3a4eT

OIIK-2,
OIIK-3, I1K-10

1.2 KoHcTpyKIust
JIOMEHHOM meun

4 421

Nzyuenne
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
AJIEKTPOHHBIMHU
OuOIMOTEKAMH.

3amura
nabopaTopHOM
paboter Ne 1.1

OIIK-2,
OIIK-3, IIK-10

1.3 JTomeHHBIH TpoLiece

8 6/211

16

Nsyuenune
y4eOHOM, Hay4HOH
U CIIPABOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
AJIEKTPOHHBIMHU
6ubimorexamu.

VYerHbli onpoc

OIIK-2,
OIIK-3, IIK-10

Uroro no pazneny

18 | 18/81

36

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

2.1 OG1me OCHOBBI
CTaJICIIABUIILHOTO
MPOU3BO/ICTBA.

2 221

NsyueHue
y4eOHOM, HayqHOH
U CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
AJIEKTPOHHBIMHU
OubIroTEeKaMu.

3amura
nmabopaTtopHoit
paboter Ne 1.2

OIIK-2,
OIIK-3, IIK-10




2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

6/211

Uzyuenne
y4eOHOli, 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 ¢
ANIEKTPOHHBIMHU
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
JUTEPATypBHI IO
TeMe
JCLUIUINHBL.
Pabora ¢
3JIEKTPOHHBIMU
O6ubauorexamu.

YcTHbli onpoc

OIIK-2,
OIIK-3, IIK-10

2.6 PasnuBka cranu

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

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.
Pa6ora ¢
AJIEKTPOHHBIMHU
OoubIroTeKaMu.

Kontponbnas
pabora

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 JUCHUIIIINHE

34 [34/141

72,3

OK3aMCH

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




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMi KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIIHE CPEJICTBA,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTrepuayia AUCIHUILIUHBI Ha JIEKIHUSAX C UCTOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEhHOE W3YYCHHE TEOPETUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayUYHOM JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00PaTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja ¥ TpPU NPOBEASCHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUIX MPEAINONIAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMAaHUE
Bornipoca. C 3TO# IeNbI0 BO3MOXHO HWCIIOJIB30BAHHE METOJOB IBPHCTUYCCKUX BOIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TA0OPATOPHBIX 3aHATHH MPEAIONIATAeTCs HCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTenbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUiCHUE
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOTo MpernoaaBaresieM, Ha IpopadOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha TMOJTOTOBKY K Ja0OpaTOPHBIM 3aHITHSM, MOJITOTOBKY K
UTOTOBOM aTTECTAIlIH.

B xoe 3aHsaTHII penonaaraeTcs UCIOIb30BaHNE KOMITJICKCA MHHOBAIIHOHHBIX METOJIOB
AKTUBHOTO 00Y4YEeHHUSI CTYJIEHTOB, BKJIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalluid C TIOKa3aTelIbHBIM PEHICHHEM IPOOIEMBI
IpernoaaBaresnem;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTh B pELIEHUU Y4YEOHBIX MHpoOieMm,
HATPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PeLIeHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEero1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIh30BAHUEM
CIETYIOIIUX TPUEMOB:

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

- TNpUMEHEHWE PEKOMEHJAMA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany,

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

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOMH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHNE TPAHUIL UX TIPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. OCHOBBI METAITYPrHYECKOTO TIPOU3BO/ICcTRA : yueOHuk / B.A. burees, K.H.



Bnosun, B.M. Konokonsues, B.M. Canranuk. — Cankrt-IletepOypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 3aeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165 (marta oOpamenus: 19.11.2019).
— PexuM nocTyma: it aBTOPH3. MOJIb30BaTEIICH.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C.A. Metajuyprudeckue TEXHOJOTMU. Meramlyprus 4€pHbIX METaIOB !
yuebnoe mocodbue / C.A. Usnes, M.II. Kimoe. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 3neKTpoHHBIH // DaeKTpoHHO-OMONMMoTe Hast cructema «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/108106 (mara obpamienus: 19.11.2019). — Pexum
JocTyna: JJig aBTOPHU3. I0JIb30BaTeNeH.

2. be3bopomos, 0. H. MapkupoBka crajeii u ciiaBoB: YueOHoe mocooue / be36o-pomgos
I0.H., T'ammaxmeroB P.H., Yankun W.A. - Kpacuosap.:.COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : 3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378 (mata oopamenus: 19.11.2019)

3. CrienaibHbIE CTAJIA M CIuIaBbl: YueOHoe mocobue / Kosaesa A.A., Jlomaruna E.C.,
Anuknaa B.U. - Kpacraosip.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
snekTponnsii. - URL: https://new.znanium.com/catalog/product/967770 (mata oOpaiieHus:
19.11.2019)

4. Mapuenko, H.B. Metamtyprudeckoe coipbe : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnosipck ; Cub. denep. yn-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
snekTponnsid. - URL: https://new.znanium.com/catalog/product/1031871 (mata o0-palieHus:
19.11.2019)

[leproanueckas mevatsb (GKypHaIbI):

1. HayuyHo-TexHMuYecKMH U TPOU3BOJACTBEHHBIH KypHan «Mertamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TeXHWYeCKWH, TPOU3BOJICTBEHHBI U Y4eOHO-METOIUYECKUN >KypHAl
«[TpomsBoacto mpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii KypHa «UépHble METaJUIBD. — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (kypHain XuMHUYeCKOW TEXHOIOTHH U
metamtyprun). — URL: https://dl.uctm.edu/journal/web/home

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

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

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

B) MeToauyeckue ykasaHus:

1. Konecnukos 10.A., bynanos b.A., Cronsapos A.M. Mertamnyprudeckue TEXHOJIOTHH B
BBICOKOITPOM3BOIUTEILHOM KOHBEPTEPHOM Iiexe: - Maruuroropck: M3n-Bo Maruuroropck. roc.
TexH. yH-1a uM. ['.1. HocoBa

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988

MS Windows 7

Professional(mma |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 1117.09.2007 GeccpouHo
Professional

7Zip cBOOOTHO 06eccpouHO
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CchUIKa

OnexkTpoHHas 0a3a NEPUOIUYECKUX H3TAHUH
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HaumonansHas
WH(pOPMalIMOHHO-aHAIUTUYECKAsT CUCTEMa —
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS

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

[Touckosas cucrema Akagemust Google (Google
Scholar)

https://scholar.google.ru/

Nudopmanmonnass cucrema - EnuHOEe OKHO
JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam

http://window.edu.ru/

Poccuiickas T'ocymapcTBeHHass OuOnmoTexa.
Karasoru

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

DnekTpoHHbIe pecypchl Oubdmuorexku MI'TY um.

I".1. HocoBa

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

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:



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 ayautopus Ui IPOBECHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayouTopus Ui NpPOBEAEHUS JIaOOPAaTOPHBIX 3aHATUH OCHAIllEHa
1a00paTOPHBIM 000PYAOBAHUEM:!

- YCTAaHOBKH 110 MOJICJIMPOBAHUIO CTAJICINIABUIIBHBIX ITPOLIECCOB;

-MOJENIN /Il M3Yy4EHHUS ONTHUMAIBHOIO peXHMMa 3arpy3KM MaTepuajoB B I€4b U
ONTUMAJILHOTO Paclpe/IeICHUEM CII0S1 LIMXTOBBIX MAaTEPUAJIOB Ha KOJIOIIHUKE;

- MOZICTTb [T M3Y4YEHUs (PU3HMUECKOTO COCTOSHUS 30HBI TOPEHUS;

- MOJENH JJI U3Y4EHUs YCIOBUN HENPEPHIBHOIO JIBUKEHUS MaTEpUaOB B JIOMEHHON
€YU ¥ ONPEAEIISAIONIEH POJIU CUIOBOIO B3aUMO/ICHCTBUS IOTOKOB IIUXTHI U Ia3a;

- YCTAHOBKH JUIsl U3y4eHUs (PU3NUECKUX CBOWCTB MaTEpPHAJIOB;

- MOJIEJIM 110 U3YYEHUIO POBHOCTHU CX0/1a IIUXTHI;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

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

- CIIeMaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHKKO# ¢ maketom MS Office, ¢ moaxiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas camoCToATeNIbHas paboTa 00yJaroIUXCsl OCYLIECTBISIETCA Ha J1a00paTOPHBIX
3aHATUSAX B BHJIE BBHIMOJIHEHUS J1a00OpPaTOPHBIX paboT U pemeHus 3a1a4, B KOTOPhIX COYETAIOTCS
3JIEMEHTBHl TEOPUM M MPAKTUKU CTAJICIUIABWIIBHBIX IMPOILECCOB, MO 33JlaHHUI0 U IO0J KOHTPOJIEM
npernoaaBaress.

BueaynutopHas camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYHIECTBISETCS B BUIE
U3ydeHHs yUeOHOH TUTepaTypshl 10 pa3aeiaaM TUCIHUILTHHEIL.

Bormpocs! u 3ananus 11 1a00paTOPHBIX 3aHITHIA U IPOBEICHUS CAMOCTOATEIHLHOU PabOThI
1o quctuiinHe «OCHOBBI MeTAJLIyPruyeckoro Npon3BoACTBa) ONMyOJIUKOBAHBI B CIIEAYIOIIEM
y4e0HO-METOTNIECKOM 00CCIICUCHHH

1. CenmuBanoB B.H., Cronspo A.M., Macansckuii C.C. MogaenupoBanrue o0pa3oBaHus
yCaJlOYHON PAKOBHHBI B CTAJIBHBIX CIUTKaX / MeToIuYecKue yKa3aHUs TI0 BBITIOJHEHUIO
nabopatopHoit paboThl Mo aucuuIuinHEe “OCHOBBI METAJUTyprU4ecKoro MpOM3BOJACTBA” s
cTyaeHToB Hamnpasienus 22.03.02. — Maruauroropek: MI'TY, 2017. - 7c.

2. CenuBanoB B.H., CtonsipoB A.M. ®usnueckoe MOJCIUPOBAHHE KPUCTATU3ALUN
CTAJILHOTO CIIMTKa / MeToaudeckue yKa3aHWs IS BBIOJHEHUS JIAOOpaTOPHOW PabOTHI IO
muciumiiae “OCHOBBI METAJUTYpPrU4ecKOoro MpPOU3BOACTBA” A CTYIACHTOB — HAIpaBlICHUS
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CenuBanoB B.H., CtomspoB A.M. CtpoeHue CTalbHBIX CIUTKOB / MeTonudeckue
yKa3aHusi K  JJAOOpAaTOPHBIM 3aHATUSAM 10 AUCHHUIUIMHE “OCHOBBI METALTYPTHYECKOTO
NpOU3BOACTBA” sl crTyAeHToB HampasieHus 22.03.02. — Maruuroropck: MI'TY, 2014. —
&c.

Ilepeyennb JJadopaTOPHBIX PadOT MO AUCIHUIIIAHE

WHCTpyKTak 1O  TexHUKe Oe30macHOCTM B JabOpaTOpUM  MOJEIHPOBAHUS
CTaJICTNIaBUIIBHBIX ITPOLIECCOB.
JlaGopaTopuas padora Ne 1 MoaenupoBanue o6pa3oBaHHs yCaJ04HON PaKOBHUHBI B
CTaJIbHBIX CIUTKaX
JlabopaTopnasi pabora Ne 1.1 M3ydeHue BIusHUA XapaKkTepa yTEIUIEHUS CIIUTKA Ha
IyOMHY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJJHOTO METAIIa;
JlabopaTopnasi paGora Ne 1.2 II3yueHue BIHAHNSA OTHOUIEHMSI BBICOTHI K CPEIHEN
HIMPUHE CIIUTKA HA TJIyOUHY yCaJI0YHOM paKOBUHBI U BBIXOJ F'OJTHOTO METAJLIA;
JlabopaTopnasi padora Ne 1.3 M3ydyeHue BIusHUSA XapakTepa yIIUPEHUS CIUTKA Ha
NIyOMHY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJJHOTO METAIIA;
JlabopaTopnas paGora Ne 2 3yueHue KpUCTaNINYECKOTO CTPOEHUS U MaKPOCTPYKTYPbI
CTaJIbHBIX CIIMTKOB;
JlabopaTopnass paGora Ne 3 l3ydyeHue KpUCTAIUIMUECKOTO CTPOECHHUS U MAKpPOCTPYKTYpBI
HENPEPHIBHOIMUTHIX 3arOTOBOK;
JlabopaTopnasi paGora Ne 4 V3yueHue Ha MOAENN KPUCTAIUIM3ALMM CIUTKA.

OuneHo4HBIE CPeaCTBa ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, POMEKYTOYHOMI
aTTecTallMy 10 UTOraM OCBOCHMS IMCIUIIHHBI:

[Ipomexxyrounslii 3a4eT. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAILIOB U 33]1a41
METaJUIypruuecKoro npousBoacTea. [IpuMeHnenue xenes3a u ero criaBoB. Passutue
METaJUTyprHY€CKON MPOMBIIIIIEHHOCTH. POJIb METaIOB B COBPEMEHHOM ITPOMBIIUIEHHOM
npou3BoJcTBE. ChIppEBbIE MAaTEPHUAIIbI JOMEHHOM INIABKHU U UX MTOATOTOBKA.

Bonpocsl k 3amure gabopatopHbex pador Ne 1.1 —1.3:
1.Yto Takoe ycaaka cTanu?




2.Yro Takoe ycano4Has pakoBUHA?

3.0t yero 3aBUCUT 00BEM yCaTOYHON PAKOBUHBI?

4.01uHaKoB 11 00BEM yCa0YHON PAaKOBHHBI B CIIMTKAX, OTIUTHIX B omnbiTe No 17

5.Kak Bnusier yremieHue U 000rpeB BepXHEH 4acTH CIMTKA Ha OTHOCHTENBHYIO TI1yOuHY
yCaJIOUHOM paKOBUHBI U BbIXOJ roiHOro? KakoB MexaHu3M 3TOro BIUSHUSA?

6. OarHaKoB 11 00BEM YCaI0UHON PaKOBHUHBI B CIIMTKAX, OTJIUTHIX B orbiTe No 27

7.Kak BiIuseT OTHOLIEHHWE BBICOTHI K ILIMPUHE CIUTKA HAa OTHOCHUTEIbHYIO TIyOMHY
yCaJIouHOM PaKOBHUHBI U BBIXOJ] rogHOr0? KakoB MeXaHu3M 3TOr0 BIUSAHUA?

8.O1nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIIUTKAX, OTJIUTHIX B onbiTe Ne 37

9.Kak BiMsier ymMpeHHe CIUTKAa Ha OTHOCHUTEIbHYIO MIYOMHY yCaJOYHOM paKOBUHBI?
KakoB MexaHu3M 3TOro BiIusiHUE?

10.Kak Biusiet hopma ycaaouHON PaKOBHUHBI Ha BBIXOJ F'OJHOTO MeTasia?

Bonpocs! k 3amute 1abopaTopHoii paboThl Ne 2:

1. Yro BXOAUT B MOHATHE "KPUCTAJUINYECKOE CTPOEHUE" CTAIBHOIO CIIUTKA?

2. Yto Takoe "KpucTajuIMuecKas 30Ha" CTaJIbHOIO CIUTKA?

3. Kakue KpucCTauIMYECKUE 30Hbl HMEIOTCS B CTalbHBIX CIUTKaX M Kak OHHM
pacnonaratorca’?

4. Yto BXOJUT B MOHATHE "MaKpOCTPYKTYypa CTAIBHOIO CIUTKA"?

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

6. B xakux cauTkax MOXKET OBITh yCaJ0ouHas paKOBHHA U IJIe OHA pacrioiaraercs?

7. B Kakux ciaMTKax ycaaouHas paKOBHHA OTCYTCTBYET U Moyemy?

8. B KakuX CIMTKax UMEIOTCS ra30Bbl€ My3bIpU U IIOYEMY OHU 00paszyroTcs?

9. Kakue ra3oBble My3blpd HUMEIOTCS B CIUTKE  KHUISIEH CTAIM U Kak OHH
PacCIOIOKEHBI?

10. B ueM oTiinune MaKpOCTPYKTYPhI CIUTKOB KHUIISIIEH CTadl [P MEXaHUYECKOM U
XUMHUYECKOM 3aKyIIOpUBaHUN?

11. YTo mpoucXoauT ¢ ra30BbIMU ITy3bIPSIMU CIUTKA KUIALLEH CTAI IPU MPOKATKE?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MOITYCIOKOWHOM cTamu?

13. YTOo npoMCXOOUT € PA3NUYHBIMA HApYLICHWSIMHM  CIUIOIIHOCTH  MeETaula IpHU
IPOKATKE CIUTKA MOJYCIIOKONHON cTamu?

Bormpocs! k 3aruTe 1abopatopHoi padoThl Ne 3:

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

2.Uro npencraBisieT co0O0M CTPYKTypa TPAHCKPUCTAIIIU3AIMH U JJIs KAKUX 3aTOTOBOK OHA
xXapaxkTepHa?

3. Kakum oOpa3zom mpu HM3y4eHHH TMOMEPEYHOr0 TEMIUIETa ONPEAETSIOTCS CTOPOHBI
Majoro M OOJIBIIOTO PaguycoB 3aroToBKH, OTIUTOH Ha MHJI3 ¢ M30rHYTON TEXHOIOTUYECKOU
ocbi0?

4. B 4yeM CXOXe€CTb MaKpOCTPYKTYpbl COPTOBOM U CJsI00BOIl HENpPEpHIBHOIUTHIX
3aroTOBOK?
5. B ueM omauume MakKpOCTPYKTYpPHI COPTOBOM U CISIOOBOM HEMPEPHIBHOIUTHIX
3aroTOBOK?
6. Kak ornnuaercss MeTayul, OTJIMTBHIM HENPEepbIBHBIM U OOBIYHBIM croco0amu, IO
XUMHUYECKON HEOJHOPOIHOCTH?
7. KakoBpl  mpuyuHBI  OTAMYUA  XHUMHUYECKONM  HEOJHOPOJHOCTH  MeETajlia
HENPEPHIBHOIUTON 3arOTOBKH U OOBIYHOTO CIIUTKA?
8. Kakue sneMeHThl 30HaIbHOW XMMHUYECKON HEOAHOPOJHOCTH Haubosiee XapaKTEepHbI
JUISL HETIPEPBIBHOJIUTON 3arOTOBKH?
9. Kakue nmoBepXHOCTHBIE 1e(DEKTHl MOXKET UMETh HEMPEPhIBHOJIUTAS 3aTOTOBKa?
10. KakoBbI MpUUUHBI BOSHUKHOBEHHS Ka)K0T0 BU/1a TOBEPXHOCTHBIX JE€(PEKTOB?
11. Kakue BHyTpeHHUE 1eEeKThl MOKET UMETh HEIPEPhIBHOIUTAS 3aTrOTOBKA?



Bomnpocsl k 3amure gadoparopHoii padotsl Ne 4:

l. PesynpraroM = KakoW ~— KpHCTaJUIM3aLMHU (0OBEMHOM, MOCJIEA0BATEIbHOIM,
KOMOMHHPOBAHHOM) SBJsIeTCS 00pa30BaHUE 30HBI CTOJI0YATHIX KPUCTAIIIOB?
2. PesynpraroM  KakoW — KpHCTaJUIM3aLMHU (oOBEMHOM, MOCJIEN0BATEIBHOM,

KOMOMHHPOBAHHOM) sIBiIseTCs 00pa3oBaHue KoHyca ocaxaeHus? [louemy sta kpucraminyeckas
30Ha umeet popmy KoHyca?

3. Kako#t XxapakTep HOCUT KPpUCTAJUIA3AIUs BCETO CIUTKA B LIEJIOM?

4. Ilo kakoMy 3aKOHY U3MEHSIETCS TOJIIIMHA 3aTBEPJIEBIIETO CJI0s C TEYEHUEM BpEeMEHU?

5. KakoB ¢u3udeckuii CMBICIT U pa3MepHOCTh Kodh uireHTa 3aTBepAeBaHus?

6. Kak nupkynupyer pacmiaB B He3aTBepJieBlIel yacTu ciuTka? B 4ém nmpuunHa Takoi
HUPKYJIALUN?

7. UTO mpOUCXOIUT B MPOLECCE KPUCTAUIM3AIUU CIIUTKA C MOCTOPOHHUMHU TBEPABIMU
BKJIFOUEHUSIMHU, HAXOIAIUMUCA B paciiaBe?

8. Kakoif kputepuii momoOus TOJHKEH HCIONb30BaThCS NPH TepecuéTe pe3yabTaToB
MOJICJINPOBAHUS HA PEAIbHBIA CIUTOK?

9. Kakue MacmraOHbIC TpeoOpa3oBaHUsI OCYIICCTBISIOTCS TIPU IMEpPecuéTe pe3ylbTaToB
MOJICJINPOBaHUsA?

10. Kakoe BemecTBO HCHOIb3YeTCS IS MOJICIHPOBAHMS KPUCTALIM3AIMNK CTalld B
1ab60paTOPHBIX YCIOBUSIX?

Ycrubiit onpoc. JlomenHbli iponece.  [Ipoiieccsl B TopHE TOMEHHOM MeYH.
Pacnipenenenue MmarepuanoB Ha KOJIOIIHUKE JOMEHHOM reun npu 3arpyske. [loBenenue
IPHUMECHBIX JIEMEHTOB UyryHa: BOCCTAaHOBJIEHHUE Mapranua, kpeMuus, ¢pochopa, BaHaaus u
tutaHa. YyryH u ero kauectBo. O6pa3oBaHue 4yyryHa. Bujpl 4yryHoB, BBIIIJIABISIEMbBIX B
noMeHHbIX nedax. [loBenenue cepsl B 1oMeHHOM tu1aBke. OCHOBHasI peakuus Aecyibdypanuu B
TOpHE MeYU U BHEJIOMEHHAs! IeCyab(yparus.

YcrHplii onpoc.  KHCI0OpOJHO-KOHBEPTEPHBIM MPOLIECC C BEPXHEH NPOAYBKOM.
VYerpolictBo  kuciopogHoro KouBepTepa. llluxToBbsle Marepuansl. TexHOIOTHS TJIaBKH.
TermnoBoil pexuM. BeimuaBka nernpoBaHHbIX cTaned. OTBOJX M OYMCTKA KOHBEPTEPHBIX
ra3oB, ’Ko0JIoTud npouecca. KoHTponb 1 aBTOMaTH3alus KUCIOPOJHO-KOHBEPTEPHOTro IIpolecca.
TexHuKo->KOHOMHUECKHE TMoKazaTenu mporecca. llepenen ¢ochopuctsix YyTr'yHOB B
KOHBEpTepax ¢ BEpXHEW npoayBKkod. KoHBepTepHbIE mpolecchl ¢ JOHHOW IIPOJYBKOMU
kucinoponom. KonseprepHsle mporeccel ¢ KOMOMHHMPOBaHHOM mpoayBkoi. ITmaBka cramu c
YBEJIMYEHHBIM PAcXo0JIOM JioMa. DHEpro3arparsl U cOepekeHne MaTepuainoB MPHU MPOU3BOJICTBE
CTaJI B KMCJIOPOJHO-KOHBEPTEPHOM Ipoliecce. KadecTBo cTanu u cepTudukanus NpoyKIHH.

Ycrubiii onpoc. KopmieBas o0padoTka cranu TexHomornyeckue BapuaHThl Mepejiena 1no
croco0y BHeMeyHOW 0O0paOOTKU: BUABI KOBLIEBOH 00pabOTKM U UX CymHOCTb. OOpaboTka
MeTajljla  JKUJKUM CHHTEeTHYecKuM mutakoM. OOpa®oTka  MeTalla  MHEPTHBIM — Ta30M.
BakyymupoBanue xuakoi craau. BeeneHue B )KUAKHIA MeTalll MOPOIIKOOOPA3HBIX MaTepHasIoB.
KomOuHMpoBaHHBIE METOABI KOBIIEBOM 0OpaOOTKH MeTaljia ¢ ero HarpeBoM. ABTOMaTH3alUs
IPOIIECCOB KOBIIEBOW OOpa0OTKM CTamu. DHepro3aTpaTbl M cOEpeXeHHe MaTepHuajoB IpU
KOBLIEBOI 00pabOTKe CTaJIM Pa3IMUHBIMU CIIOCOOAMH.

KonrponbHas pabdora. Kiaccuduxanus cranei.




7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) Ilnanupyemole pezyromamul 00yueHUA U OUEHOUHbBIE CPEOCMEa 01 RPOBEOCHUS NPOMEHCYMOYHOU AMMECMAUUU:

IMPUJIOKEHUE 2

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OIIK-2 - roTOBHOCTBIO KPUTUYIECKHA OCMBICIUBATD HAKOIJIEHHBIH OlIbIT, UBSMCHATDL IIPHU H606XOI[I/IMOCTI/I l'[pO(l)I/I.]'[I: cBoeil npmbeccnona.}]bnoﬁ

AeATeJIbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTUKH MPOJTYKTOB YEPHOH H Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
[[BETHOM METaJTypryu: YyryHa, CTalu, 1.  Ponb 4yepHBIX METAIIOB B c(hepe UenoBeYeCKOM eI TeIbHOCTH
dbeppocIIaBoB, aTFOMUHUS, MEJIA, HUKEIIS; MECTO 2. Yro Takoe 4yryH?
MIPOM3BOJICTBA YEPHBIX METAJIOB B chepe 3. OO6mas cxema MPOU3BOJICTBA YEPHBIX METAJLIOB.
YeJIOBEYECKON JeSITEIbHOCTH; TPEOOBaHUS K 4. OCHOBHOE pa3jMuue 4yryHa 1 cTanu?
npodeccCHoHaNBHOM e TEIbHOCTH paOOTHUKOB 5.  Yro Takoe ctanp?
YepHOU METaJUTypIrun Kakwue cranemnyiaBuIbHbBIE arperaTbl MOT'YT UCIIOJIB30BAThCS IS
BBITJIABKH CTaIH?
6.  HazoBuTe MMXTOBBIE MaTEpPHAIIBI, KOTOPHIE UCTIONB3YIOTCS
IPY BBIIIJIABKE CTAJIM B KUCIIOPOJIHOM KOHBEpTEpe.
7.  HazoBuTe MMXTOBBIE MaTepPHAIIBI, KOTOPHIE UCTIONB3YIOTCS
IpY IPOU3BOJICTBE ATIOMUHUS, MEJH, HUKEIIS.
8.  Kaxwue arperarsl HCHIOIB3YIOT IPH IPOU3BOJICTBE IIBETHBIX
MeTaioB?
9. B uem OCHOBHBIC OTIMYUS METAITYPTUH YEPHBIX M IBETHBIX
MeTaioB?
10. TpebGoBanus K nMpodecCHOHATEHON AeITETbHOCTH
pabOTHHUKOB YEPHOI METaJUTYprUH
Ymerpb OnenuBath bu3uKO-MeXaHnYeCKHe CBOMCTBa Ilpakmuueckue 3a0anus:
MaTepHajioB M  MPOAYKTOB  METaJLUTyprUYECKOTO - ONpENeNUTh  OKHCIUTEIIBHYIO  CITOCOOHOCTh — arjioMepara,
MIPOM3BOJICTBA; paboTaTh ¢ MH(MOpMalnel o mporeccax [coaepkamiero 60 % Feqsy, 1 15 % FeO.
W arperartax MpOMU3BOJICTBA; KPUTUIECCKH OCMBICITHBATh - ONpeNeiuTh  OKHUCIHMTENBHYI0  CIIOCOOHOCTh  OKAJIMHBI,

COCTOSSHUE M IIyTU Pa3BUTHS METAJLUTypruuecKoro
IIPOU3BOJICTBA

conepxarteit 70 % Feye, 1 73 % FeO.
- CKOJIbKO M3BecTH, conepxameit 85 % CaO, morpeOyercst ms




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMIIETEHINH
onutakoBauus 0,7% Si B 300 T XUAKOro MeTajia, €CM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJBKO TOBBICUTCSI OCHOBHOCTH IIIaKa, eciau K 35 T
nutaka, cogepskariero 43 % CaO u 13 % SiO; n1o6aBuTh 7 T U3BECTH,
conepaxarieit 87 % CaO u 2 % SiO; ?

Bnanets OCHOBHBIMU METOIaMH aHajam3a Hay4YHOU | 3adanus Ha peuwienue 3a0au u3z npogeccuonantbHoil oonacmu:
JAUTEpaTypel B 00JAcTM  METaUIyprH4eCKOTrO (—B cpeje dJIEKTPOHHBIX Tabul Excel paccunrars MCXOaHBIN cocTaB
IIPOXU3BOACTBA; Npo(EeCCHOHANBHBIM ~ A3bIKOM B [IIMXTHI JJIs BBHIIIABKH CTAIH B KHCJIOPOJTHOM KOHBEpTEPE (MCXOIHBIE

obnactu TCOpHUU MCTAJUTYPIUICCKUX MTPOLECCOB

TaHHbIE TI0 BApUAHTaM);

—CpaBHHUTH TEXHUKO-3KOHOMHUYECKHE MMOKA3aTeN PadOThI IOMEHHBIX|
nedeilt Ne§ (¢ b3V) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOHCTBO);
—HUCToJb3ys naker «OnucarenbHas CTaTUCTUKAY MPOAHATU3UPOBATH
BbI00OpKY U3 1300 mnaBok B KKII.

OIIK-3 - ¢crmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTanmypruu B pa3BUTHU OOIIECTBA U
OYKOHOMHUKH CTPaHBI, PETHOHA ¥ TOPOJIA.
CoBpeMeHHOE COCTOSIHIE METaTypruiecKon
otpaciu. [Ipo6iieMbl U epCcreKTUBBI Pa3BUTHUS
METAITypruy TOPoJia, pErMoHa, CTPaHbl U
3apyOeKbsl.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. O6mas cxemMa MNPOM3BOJCTBA YEPHBIX MeTaIOB. MecTto
METAJIITyPruueCKON MPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAaHbl U MUDA|
B LIEJIOM

2. IlepcnekTuBBl M TOTEHIMAJ PA3BUTUS PA3BUTUS YEPHOMH|
Meramurypruu PO

3. XUMHUECKHUIl COCTaB JKeNe3HbIX pyA. TpeboBaHuUs K KauecTBY)|
KEJIe3HbIX PYyA M HEoOXOIUMOCTb MOJATOTOBKHM WX K JOMEHHOM
IJIaBKe

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

5. dmrockl JOMEHHOM MIIaBKH, TEXHOTE€HHOE ChIPHE.
6. CriocoObl MOATOTOBKH PyX K IOMEHHOMW TuiaBke. HazHaueHue
XapaKTepUCTHKAa CHOCOOOB OKYCKOBaHHS  IKeJe30PYAHBIX]

u




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

MaTepHaoB.

7. CyIHOCTB arjioMepamoHHOro mpoiecca.

8. IlpaMoe M  KOCBEHHOE  BOCCTAHOBJICHME  OKCHIOB.
Ocob6ennoctu. Ilokazarenn. CpaBHEHHE MPSAMOTO U KOCBEHHOTO)
BOCCTaHOBJICHUSI.

0. BoccranoBnenrne KpeMHHs, MapraHiia, BaHaIus U THTaHA B
ITOMEHHOH IIE€YH.

10. OOpa3oBaHue uyryHa B JOMEHHOH meuu. Bunel 4yryHos,
BBIIJIABIIIEMBIX B JOMEHHBIX [1€YaX.

11. [IlnakooOpa3oBanue B JOMEHHON mneuu. llepBUYHBIN,
[POMEKYTOUHbIN, KOHEYHbIH nuIak. COCTaB KOHEYHOIO ILakKa.
TpeGoBaHuUs K ILJIaKaM.

12.  IloBenenue u GanaHc cepbl B JOMEHHOW neud. BHenomeHHas
necynb(ypanus yyryHa.

13.  OcHOBHbIE YT M CHOCOOBI CHI)KEHUS pacxojia KOKca IpH
BBITUIABKE YyTyHA.

14.  OO6uee ycTpoHCTBO U COCTaB KOMIUIEKCA JIOMEHHOM Meyu.

15. Boinyck u ybopka npoayKToB IU1aBKu. JInTeiHbIi ABOP.

16.  Bupasl cTanu 1o creneHu pacKUCIEHHOCTH

17. Urto Ha3bIBaeTCs PaCKUCIEHUEM CTaln?

18.  Kakwue maTepuainbl Ha3bIBalOTCS METANTNYECKOM MIMXTON?

19. Kaxue marepuaiibl Ha3pIBaIOTCSI HEMETANIMYECKON IIUXTOM?
20. 13 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOHT
CTaJIeTIaBIIIbHBIN HITaK?

21. UYto Ha3pIBa€TCSI OCHOBHOCTHIO IIIJIAKA?

22.  Kak Ha3pIBaeTcs CTajb ¢ pa3InYHON CTENEHbIO JETUPOBAHUA?
23.  Kakwue craneraBuibHbBIE arperaTbl MOT'YT HCITOJTB30BAThCS

JIJIS1 BBITIJIIABKH cranu?

24. Hapucyiite cxemy npoduiis KHCIOPOJIHOTO KOHBEPTEpA.




CTpyKTypHBIii

DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHINH
25.  HazoBuTe MIKMXTOBBIE MaT€pHAIIbI, KOTOPBIE HCIIOJIb3YIOTCA
[pU BHIIJIABKE CTAIH B KHCIOPOJIHOM KOHBEpTEpE.
26. Kaxkue n3BecTHBI pa3HOBUAHOCTH KOBIIIEBOM 00pabOTKH
cTanu?
27. [Iepeuncnure ocHoBHBIE pazHOBUAHOCTH MHJI3.
28.  Ilouemy onmna u3 pazHoBugHocteit MHJI3 HaspiBaercs
[paguanbHOU?
29.  Kakue nmpeumyIiecTBa uMeeT HepephIBHAS PAa3JIMBKa CTAIN
nepe]] pa3uBKON B U3NIOKHUIIBI?
YmeTh Oco3HaBaTh COLMATILHYIO 3HAYUMOCTb IIpodeccuu Ilpakmuueckue 3a0anusa:
MeTaJlTypra. Beiiensate cBO€ mosoxxeHue cpeiu 1. Jlats xapakTepucTuKy npodeccun «MeTamtypr»;
npyrux npocdeccuii. UsmeHsITh npoduiib cBOEH 2. Omnpenemuth (YHKIMOHAT —CHEIHAINCTA METALTypruuecKom|
paboTsl B miporiecce npodheccuoHaIbHOM o0macTi B paMKax  KOHKPETHOTO  METALTyprU4ecKoro
NEeSITeTbHOCTH. HpEANPHUATHS;
3. IpuBectn IIpUMEPBHI UHTETpaluu KOMITIETECHIINN
CrelMaNnucTa-MeTajuTypra B Ipyrue o01acTu HayKH U TEXHUKHY|
(MaTepuanioBeIeHne, MAITMHOCTPOEHUE U JIP.)
Bnaners WNudopmanneit 0 ChIpbeBbIX M TEXHUYECKUX 0a3ax 3aoanusa na pewienue 3a0ayu u3 npogeccuonanvHoll odracmu:

METaJUTyprHueCcKoro npou3Bojcrea. Hapeikamu
MOWCKa HAYYHOM U TEXHUUYECKONH MHPOPMALIUH 110
HarpaBjeHuIo «MeTauryprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTaB KEJIE3HBIX PY/I.

2. O6o3HauuTh TpeOOBAaHUS K KAyeCTBY OJKEJIE3HBIX pyld WU
HEOO0XOIMMOCTh TIOATOTOBKH MX K JIOMEHHOM TUTaBKE;

3. KnaccudunupoBaTh THUIIBI KENE3HBIX Py O
pynoobpasyroiemy MuHepainy. OCHOBHbIE MECTOPOKICHHS
HKENE3HBIX PY/I.

4. Ha3BaTh MIUXTOBBIC MAaTEPHAIIBI, KOTOPBIC UCTIONB3YIOTCS MIPH
BBIIJIABKE CTAJIM B KUCIOPOJIHOM KOHBEpTEPE.

5. CocraButh 0030p KOMIUIEKCHOTO, 3a0aJTaHCOBOTO, TEXHOTC€HHOE

ChIpbd B MCTAJUITYPIHYCCKOM TPOU3BOACTBC HCIIOJIbB3Yys B




CTpyKTypHBIii
DIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMIIETEHINH

KaueCTBE HCTOYHUKOB YYeOHYIO, HAyYHYI0 U CIPaBOYHYIO
TUTEpaTypy, a Takke HWHPOPMAIMIO U3  JJICKTPOHHBIX|
OonoInOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITh 1 KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJUIYPIMH U MaTepUaI000padoTKe

3HaTh OCHOBHBIC 3aKOHOMEPHOCTH (PU3UICCKHUX, Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
(U3UKO-XMMHYECKHUX M TETUIOBBIX ITPOIECCOB; 1. Topenue yriepoga y ¢GypM M COCTaB rasa IO JUIMHE
0COOCHHOCTH KOHCTPYKIIMH arperatos, CpeCTBa dypmeHHoro ouara. Mi3aMeHeHue cocTaBa rasa 1o BbICOTE TCUH.
KOHTPOJISl M IIPABICHHS METAIUTYPTHYECKUM 1. TIpoTHBOTOK MaTepHaiOB W Ta30B B JIOMCHHOH IEYH.
IMPONU3BOACTBOM HpI/I'-II/IHI)I OIIyCKaHHA MaTCPHAJIOB B I[OMCHHOI71 ey

2. IlpsmMoe ¥  KOCBEHHOE  BOCCTAHOBJIEHHME  OKCH[OB.
Ocobennoctu. [lokazarenn. CpaBHEHHE HPSIMOIO M KOCBEHHOTO
BOCCTAHOBJICHHUS.

3. BoccranoBiieHue KpeMHUs, MapraHIlla, BaHAJHUsS 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 KaKuX OCHOBHBIX KOMITOHEHTOB COCTOUT
CTaJICIIJIaBUIIBHBIN I1IJIaK

8. KoHcTpykums JOMEHHOH IMeYr W aBTOMAaTH3AIHsI JJOMEHHOTO

npolecca
9. KoHCTpyKnHs cTaneruiaBHIbHBIX arperatoB W MPUHIAITBI UX
paboTHI.
Ymerpb XapakTepHu30BaTh TEXHOJIOTUYECKHE IPOIIECCHI B Ilpakmuueckue 3a0anun:
METaJUTypTHH; BBIOMPATH YIPABISIONINE 1. JlaTh XapaKTepHCTUKY AyTHEBOMY PEKUMY B JOMEHHOH ITE€UH;
BO3/CUCTBUS; KOPPEKTUPOBATH TEXHOJIOTUYECKHE 2. BpIOpath pexuMbl MOAAYH TyThsl B KUCIOPOIHOM KOHBEPTEPE

napamMeTpbl IpU NCPpEACJIC IMUXTHI Pa3JIMYHOIO COCTABA,




CTpyKTypHBIii

DIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMIIETEHINH
3. CkoppektupoBarh 3JiekTpuueckuii pexum padoter JICIT B
3aBUCUMOCTH OT JIOJIM KUJKOT'O YYT'YHa B UCXOJTHOM METAJIJIOIINXTE.
Bnaners Hagblkamu pacuera napaMeTpOB TEXHOJIOTHYECKOTO 3aoanun na pewienue 3a0a4 u3z npogheccuonanvHou oonacmu:

nporecca; HH(pOpMaIUei 0 COBpeMEHHBIX
METAITyPrUYECKUX TEXHOJOTHUSAX U CIIocodax
KOPPEKTUPOBKU TEXHOJIOTHUECKUX IMapaMeTPOB

1. Ompenenutb pacxon TEXHUYECKHM YHUCTOIO KHUCIOpPOJa Ha
MPOAYBKY MeTaIoWuXThl, coctosimer u3 100 T nmoma u 300 T
KHUJIKOTO YYyryHa, HMEIOMIETO0 XHMHUYECKHH COCTaB OJM3KHHA K
cpelHUM 3HadyeHHsAM cocraBa u4yryHoB IIAO «MMK», mpy
BbIIUIABKE B KOHBepTepe aBTOKy30BHOM cramu tuma 081O. Bce
HEJOCTAIONINe JaHHbIE TPUHATH CAMOCTOSTENBHO.

2. OmpenenuTh, CKOJBKO H3BecTH, coaepxkameid 90 % CaO,
MOKHO TTonyuuTh U3 500 T U3BECTHSIKA, €CIIU B HEM COAEPKHUTCS 95
% CaCOg3?

3. OmpenenuTh COCTaB HaMEPTBO OOO0XOKEHHOTO JO0JIOMHTY
CarkuHCKOT0 MecTopoxaeHus, coaepsxkamero 30,66 % CaO; 21,73
% MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304,
46,72 % n.n.1. (IOTepH MpH MPOKAIUBAHUN).

4. PaccuutaTh, CKOJNBKO H3BecTH, cojepxkameir 85 % CaO,
MOkHO Tmonyuuth u3 1000 T w3BecTHsAKa  ATamoBCKOTO
MecTopokaeHus ? M3BecTHSK ATramoBCKOTO MECTOPOXKAEHUS
conepxur 52,77 % CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13
% m.1.10. (MOTepH NpH MPOKATUBAHUH).

5. OmnpenenuTh BBIXOJ U COCTaB H3BECTH, IMOJIYYEHHOH U3
U3BECTHSIKA TypProsikCKOrO MECTOPOXKJIEHHsI, €CIM B HEH TMocie
obxura ocranock 5 % man. M3BectHsak Typrosikckoro
MecTopoxaeHus 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. OnpenenuTh OKHCIUTEIBHYIO CHOCOOHOCTH  OKaTHIIICH
CCTI'TIO, conepxammux 64 % Feobm u 2,5 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

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

8. Ompenenuth  OKUCIHUTEIBHYIO  CIOCOOHOCTh  OKAaJIMHBI,
conepxkarieit 70 % Feobmr u 73 % FeO.

9. Ckonbko u3BecTH, coaepxkaiiei 85 % CaO, nmotpebyercs s
onutakoBanus 0,7 % Si B 300 T )KHAKOro MeTasljia, €CIIH OCHOBHOCTh
nuiaka-3,5?

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




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

[IpomexyTrouHass  arrectauus 1o  JucHUIUIMHE «OCHOBBI  METAJLIYPru4ecKoro
NPOU3BACTBAY BKIIIOYAECT TEOPETHUECKUE BOMPOCHI, TTO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOCHUS
00y4arouMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTHU
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

IToka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLUEHKY «OTIUYHO» (5 0ayioB) — OOYYarOIIMICS JEeMOHCTPUPYET BBICOKHI ypOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0KHOCTH.

— Ha OICHKY «Xopomio» (4 Oamna) — oO0ydyarouuiics NEMOHCTPUPYET CPEIAHHMA YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHbBI, HO JIOIMYCKAIOTCS
HE3HAYNTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHHS IPU aHATUTUIECKHUX OTepaIHsX, IEpeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— HAa OLIEHKY «YJOBJIETBOPUTEIbHOY (3 Oaiia) — 00ydaromuics JeMOHCTPUPYET MOPOrOBbII
ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPONPUATUN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaromIMKCS
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TMPU UX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEYIOBJIETBOPUTEIHHOY (2 Oaia) — 00ydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, JI0IMyCKaeT CyleCTBEHHbIC OIUOKH, HE MOXKET IOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HEYIOBJIETBOPUTEIHHOY (1 O6ain) — o0ydaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOU3BEICHUS U OOBsACHEHHS MHPOpPMAIMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/ad.



