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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

Juctummmaa OCHOBBI METAJLTYPTHYECKOTO IMPOU3BOJICTBA BXOAUT B 0a30BYIO 4acTh
y4eOHOro TIaHa 00pa3oBaTeIbHON MPOTPAMMBEI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUTHH/ TPAKTHK:

MaremaTurka

dusznka

AHanus 4yucioBoi HHPopMaIuu

HNudopmaTrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH

duzndeckass XuMHus

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

Meramtypruueckas TeIJIOTEXHUKA

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTIHH

[InanupoBaHue dKCIIEpUMEHTA

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHOW PabOThI

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHMs AMCHUIUIMHBI (MOIyisi) «OCHOBBI METaJUTyprU4ecKoro
IPOM3BOJICTBAY 00yUaIOLIMICS TOJKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEHIUSAMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBIO KPUTUYECKU OCMBICIIMBATh HAKOIUIEHHBIM ONBIT, U3MEHATH MPU

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

3HaTh OCHOBHBIE XapaKTEPUCTUKHU IMPOAYKTOB UYEPHOU U IIBETHON METaJLITypruu:
4qyryHa, CTajiu, (eppocIIaBoB, ATFOMUHMS, ME/IU, HUKEJIS; MECTO
MIPOM3BOJICTBA YEPHBIX METAJUIOB B Cepe YeIOBEUECKON JeSTENbHOCTH;
TpeOoBaHuUs K NPOPeCCHOHATBHOMN eATeTbHOCTH Pa0OTHUKOB YEPHOI
MeTaJLITypruu

YMmers OLIEHHUBATh (PU3UKO-MEXaHMUECKHUE CBOICTBA MaTEepPHAJIOB U MPOIYKTOB
METaJUTyprHUECKOT0 IPOU3BOJICTBA; paboTaTh ¢ MHpOpMaLKeEl o rmporeccax
U arperaTtax IMpou3BOJICTBA; KPUTHYECKH OCMBICIUBATH COCTOSIHUE U ITyTH
Pa3BUTHUS METAJULYPrUYECKOr0 IIPOU3BOICTBA

Brnagets OCHOBHBIMH METOJIaMHU aHAJIM3a HAYYHOU TUTEPaTyphl B 00JIaCTH
METaJUTypTHYECKOTO MPOU3BOJICTBA; TPO(ECCHOHATBLHBIM SI3BIKOM B
00J1acTH TEOPUHU METAIUTYPTUYECKUX MPOIIECCOB

OIlK-3 CIIOCOOHOCTBIO OCO3HABATh COIMAIbHYIO 3HAUUMOCTh CBOEH Oyyieil nmpodeccuu




3HaTh

POJIb METAILTYPTHH B Pa3BUTHH OOIIECTBA H SKOHOMHKH CTPAHBI, PETHOHA U
ropoJia; COBPEMEHHOE COCTOSIHIE METAJUTYPTHYECKON OTPACIIH; TPOOIEMBI U
MEPCIEKTUBBI PA3BUTHUS METAILTYPTUU TOPOJIA, PETUOHA, CTPAHBI U
3apy0eKbs

Ymers 0CO3HABATh COLUATBHYIO 3HAYUMOCTh MPO(ECCHH METAJLUTYpra; BhIICIIATh
CBOE MOJIOKEHHUE CPeH APYTUX MPodeccuil; n3MeHITh MPOQUIIb CBOCH
paboTsI B miporiecce mpodeCCHOHATHHON AeSTEIbHOCTH

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] METAILITYPrUYECKUM IIPOU3BOICTBOM

YmeTh

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

Bnaners

HAaBBIKAMU pacyeTa I1apaMeTpOB TEXHOJIOIMYECKOrO MPOLEecca;
nHpOpManKei 0 COBPEMEHHBIX METAJLUTYPTHIECKUX 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

qyuce:
— 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

AynuropHas
KOHTaKTHas pabora

Paznen/ rema (b axan. =acax)

JACITUTLIAHBI

Cemectp

11a0.
3aH.

MIPaKT.
3aH.

Jlek.

CamocTosiTennbHas
paboTta cTymeHTa

Bun
CaMOCTOSITEIIbHOM
padoThI

®dopma Texymiero
KOHTPOJIS
YCIIeBa€MOCTH U
MIPOMEKYTOUHOU
aTTecTaluuu

Kon
KOMIIETEHIIUU

1. Pa3nen 1. [IpousBoacTBo
YyryHa B IOMCHHBIX IeYax

1.1 ChIpbeBble MaTepuabl
JIOMEHHOM IIJIaBKU U UX 6
HOATOTOBKA

8/41

12

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

[IpomexyTouHsbIif
3a4eT

OIIK-2,
OIIK-3, IIK-10

1.2 KoHcTpyKiust 4 4

. 421
JIOMEHHOM Ie4u

Wzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI 1O
TeMe
JCIUTUTAHEL.
Pabora ¢
SNIEKTPOHHBIMHU
OubIMoTEeKaAMH.

3amura
nabopaTopHOi
paboter Ne 1.1

OIIK-2,
OIIK-3, IIK-10

1.3 JlomeHHBIH TpoLiecc 8 6/21

16

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

YcTHbli onpoc

OIIK-2,
OIIK-3, I1K-10

Wroro no pazneny 18 | 18/8U

36

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

2.1 O0mume 0CHOBEI
CTaJICIIaBUIILHOTO 4 2
TPOM3BOJICTBA.

2/21

Nzyuenue
yaeOHOU, HAyTHOH
U CIIPaBOYHOU
JIUTEPATypPHI MO
Teme
JCIUTUTAHEIL.
Pabora ¢
SNIEKTPOHHBIMHU
O6nbanorexamu.

3amura
nabopaTopHOI
paboTer Ne 1.2

OIIK-2,
OIIK-3, TIK-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
Bo-ipoca. C 3TOH IMENbI0 BO3MOXHO HCIIOJIB30BAHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB 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:

- MHCTPYKTAX 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. Konokonbues, B.M. Canranuk. — Cankt-IletepOypr : Jlans, 2017. — 616 c.
— ISBN 978-5-8114-2486-3. — Tekcr : 20eKTpoHHBIH [/ DIEKTpOHHO-OMOIHOTEUHAS
cucrema «Jlauwp» : [caiit]. — URL: https://e.lanbook.com/book/90165 (mata oOpamieHus:
19.11.2019). — Pexxum gocTyma: ajist aBTOPHU3. [TOJIb30BaATEICH.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C.A. Metajmypruueckue TeXHOIOIMM. MeTanyprus 4€pHbIX METaJIOB :
yuebnoe mocodue / C.A. Usnes, M.I1. KiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : aneKTpoHHBIi // DnekTpoHHO-0uOIMoTeuHas cucteMa «JlaHby
. [caiit]. — URL.: https://e.lanbook.com/book/108106 (mara obpamenms: 19.11.2019). —
Pexxum nocryna: 1uis aBTOpU3. 0JIb30BaTENEH.

2. besoopomos, F0. H. MapkupoBka craieii ¥ cruiaBoB: YueOHoe mocobue /
be36o-ponos F0.H., N'annaxmeros P.H., Yankun N.A. - Kpacnosip.:COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Teker : AJICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/967378 (mata oopamenus: 19.11.2019)

3. CnenmanbHble cTany U ciuiaBbl: YdeOHoe nocobue / KosaneBa A.A., Jlonatuna
E.C., Anukuna B.U. - KpacrHosip.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTponnbiid. - URL: https://new.znanium.com/catalog/product/967770 (nara oGpameHus:
19.11.2019)

4. Mapuenko, H.B. Merautyprudeckoe coipbe : yued. mocooue / H.B. Mapuenko,
O.H. KoBtyH. - Kpacuosipck ; Cub. denep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Tekcr : anekrponnsid. - URL: https://new.znanium.com/catalog/product/1031871 (mara
00-pamenus: 19.11.2019)

[leproanueckas mevatsb (GKypHaIbI):

1. HayuHo-TexHMYECKHUI 1 HAyYHO-IIPOM3BOJCTBEHHBIN XypHan "M3Bectust Boicunx
VYueOnbix 3aBenenuii. Yepnas Metamnyprus'. — URL: https://fermet.misis.ru/jour/index

2. Hay4Ho-TeXHWYECKHMI W TPOM3BOJCTBEHHBIH KypHan «Meramrypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TexHW4YeCKWH, MPOW3BOJCTBEHHBI W Yy4e€OHO-METOIUYECKUN >KypHAal
«[TpomsBoacto mpokata». — URL: http://www.nait.ru/journals/index.php?p journal_id=7

4. Hay4HO-TeXHHWYECKHMI W MPOU3BOJCTBEHHBIN XypHan «Y&pHas MeTamyprus.

Brojlerenb  HayyHO-TEXHHUYECKOM M SKOHOMHMYeckod  uHpopmammm». — URL:
https://chermetinfo.elpub.ru/jour
S. Hayunprii KypHaJI «YeépHble METAILIIBD». — URL:

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

6. Journal of Chemical technology and metallurgy (;kypran XuMu4eckoi TEXHOJIOTHH
u metayutyprun). — URL: https://dl.uctm.edu/journal/web/home

7. Hayunbsrii sxypnan «Becthuk MITY wum. TI'.M. HocoBa». — URL:
http://vestnik.magtu.ru/

8. Cnenuanu3upoBaHHbIM Hay4YHO-TEXHUUYECKUH XypHan «JIuTeiiHoe mpou3BOJCTBO.
— URL.: http://www.foundrymag.ru/

9.  Hayuno-texnuueckuit  xypHan  «Jluredimmk  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/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
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. Cenusanos B.H., CronapoB A.M. M3yuenue uctedyeHus cTaiau U3 KOBILA HA MOJEIIN
Mertoanyeckue yka3zaHUs [ BBINOJHEHHMS Ja0OpaTOpHOM paboThl IO IUCLMILIMHE
«Pa3znuBka W KpUCTaUIM3aLMsl CTaauw» I CTyIEHTOB creuuaibHoctu  22.03.02
crienanu3anuu «Metamnyprus cranu»: Marautoropck, MI'TY, 2016. 8 c.

2. CromsipoB A.M., CenuBanoB B.H. M3yuyeHue BHYTpPEHHETO0 CTPOEHMSI CTaJIbHOM
HENPEepPbIBHO-JIMTON 3arOTOBKM: MeTOIMUECKHe YKa3aHUs MO BBINOJIHEHUIO J1a0OpaTOpHON
paboThl MO JucHUIUIMHE «Pa3IuBKa M KpUCTAJIIM3ALUS CTAIM» JUIsl CTYJAEHTOB HalpaBiICHUS
22.03.02 «Meramryprusi» KBadudukamuu —«OakaiaBp» — MarHuToropck:  M3JI-BO
Marnuroropck. roc. TexH. yu-ta uMm. I'.1. Hocosa, 2016. 19c.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
o Ne moroBopa Cpox 1eicTBUS INLICH3UN

MS Windows 7
Professional(mis  |/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB00OIHO pactpoctpansemoe [10 O6eccpovHO
FAR Manager cB000THO pacrpoctpansemoe [10 0OECCPOUHO

IIpodecconabHbie 0a3bl JAHHBIX H HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI |Ha3BaHI/I€|C
DnexkTpoHHas 0a3za nepuommueckux w3ganuil  Eastlhttps://dlib.eastview.com/

ITouckoBas cucrema Axamemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '

HNudopmannonnas cucrema - EquHoe 0KHO A0CTyMa K
WH()OPMAIMOHHBIM pecypcam

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

denepanbHOE TOCYapCTBEHHOS O0/KETHOE URL: http://Awwl.fips.ru/
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
denepanbHOE TOCYapCTBEHHOS O0DKETHOE URL: http://Awwl.fips.ru/
VUPEIKICHUE «DenepanbHbIi UHCTUTYT

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIITIHHBI (MOTYJIs1)


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

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 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas camoCToATeNIbHas paboTa 00yJaroIUXCsl OCYLIECTBISIETCA Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJHECHUS JIA0OPATOPHBIX PabOT M pelIeHHs 3a/1ad, B KOTOPBIX COYCTAIOTCS
3JIEMEHTBHl TEOPUM M MPAKTUKU CTAJICIUIABWIIBHBIX IMPOILECCOB, MO 33JlaHHUI0 U IO0J KOHTPOJIEM
npernoaaBaress.

BueaynutopHas camocTositenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISETCS B BHIE
W3YYCHUS YIeOHOU JTUTEepaTyphl MO pa3aesiaM JUCIUILTAHEL.

Bormpocs! u 3ananus 11 1a00paTOPHBIX 3aHITHIA U IPOBEICHUS CAMOCTOATEIHLHOU PabOThI
1o quctuiinHe «OCHOBBI MeTAJLIyPruyeckoro Npon3BoACTBa) ONMyOJIUKOBAHBI B CIIEAYIOIIEM
y4eOHO-METOIMUYECKOM 00ECIICUCHUU:

1. CemuBanoB B.H., CronspoB A.M., Macansckuit C.C. MoaenupoBanue o0pa3oBaHHs
yCaJlOYHON PAKOBHHBI B CTAJIBHBIX CIUTKaX / MeToIuYecKue yKa3aHUs TI0 BBITIOJHEHUIO
nabopatopHoit paboThl Mo aucuuIuinHEe “OCHOBBI METAJUTyprU4ecKoro MpOM3BOJACTBA” s
cTyaeHToB Hampasienus 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 MpPOM3BOACTBA” Ui CTYJAEHTOB  HampaBlICHUs
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

3. Cenuano B.H., CtonsipoB A.M. CtpoeHue CTambHBIX CIUTKOB / MeTonudeckue
yKa3aHusi K  JJAOOpAaTOPHBIM 3aHATUSAM 10 AUCHHUIUIMHE “OCHOBBI METALTYPTHYECKOTO
NpOU3BOACTBA” Ml cryAeHToB 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
IIMPUHE CIIUTKA HA TTIyOUHY yCaJlI0UHOM paKOBUHBI U BBIXOJ FOJTHOTO METaIa;
JlabopaTopnasi padora Ne 1.3 M3ydyeHue BIusHUSA XapakTepa yIIUPEHUS CIUTKA Ha
NIyOMHY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJJHOTO METAIIA;
JlabopaTopnas padora Ne 2 3yueHue KpUCTaNIMYECKOTO 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 IMCIUIJIHHBI:

[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
npon3BoJcTBE. ChIpbEBbIE MAaTEPUAIIBI JOMEHHOH INIABKY U UX MOATOTOBKA.

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
yCaJIOYHOM paKOBHHBI U BbIXOJ roiHOro? KakoB MeXaHu3M 3TOro BIUSHUA?

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

7.Kak BiusieT OTHOUICHHWE BBICOTHI K IIMPUHE CIMTKA HAa OTHOCHTEIBHYIO TIyOHHY
yCaJIouHOM PaKOBHUHBI U BBIXOJ] rogHOr0? KakoB MeXaHu3M 3TOr0 BIUSAHUA?

8.O1nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIIMTKAX, OTIUTHIX B onbiTe Ne 37

9.Kak BiMsier ymMpeHHe CIUTKAa Ha OTHOCHUTEIbHYIO MIYOMHY yCaJOYHOM paKOBUHBI?
KakoB MexaHU3M 3TOro BIUsHUE?

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 KpucTauIMYECKUE 30HbI HMEIOTCA B CTalbHBIX CIUTKaX M Kak OHHU
pacnonaratorca’?

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

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

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

7. B Kakux ciaMTKax ycaaouHas paKOBHHA OTCYTCTBYET U Moyemy?

8. B KakuX CIUTKax UMEIOTCS ra30BbI€ My3bIpU U IOYEMY OHH 00pa3yroTcs?

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

10. B ueM oTiinune MaKkpOCTPYKTYPHl CIUTKOB KHIISIIEH CTAIM  MPU MEXAaHUYECKOM H
XUMHUYECKOM 3aKyIIOpUBaHUN?

11. YTo mponcXOauT ¢ ra30BbIMU ITY3bIPSIMH CIUTKA KUIALIEH CTaau NPU NMPOKaTKe?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MOITYCIOKOWHOM cTamu?

13. YTOo npoMCXOOUT € PA3NIMYHBIMA HApYLIEHUSIMM  CIUIONIHOCTHM  METajula IIpH
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 TPAHCKPUCTAIIIM3AINY | IJIs1 KAKUX 3aTOTOBOK OHA
xXapaxkTepHa?

3. Kakum oOpa3zom mpu HM3y4eHHH TMOMEPEYHOTO TEMILUIETa OMPEACNSIOTCS CTOPOHBI
Majoro M OOJIBIIOTO PaguycoB 3aroToBKH, OTIUTOH Ha MHJI3 ¢ M30rHYTON TEXHOIOTUYECKOU
ocbi0?

4. B uyeM CXOXE€CTb MaKpOCTPYKTYpbl COpPTOBOW U CisI00BOl HENpPEPHIBHOIUTHIX
3aroTOBOK?
5. B yeM omauume MakpOCTPYKTYpPhl COPTOBOM U CIISIOOBOM HENMPEPHIBHOIUTHIX
3aroTOBOK?
6. Kak ornnuaercss MeTayul, OTJIMTBHIM HENPEepbIBHBIM U OOBIYHBIM croco0amu, IO
XUMHUYECKON HEOJHOPOIHOCTH?
7. KakoBpl  mpuUYMHBI  OTIWMYUSA  XHUMUYECKOM  HEOJHOPOJHOCTH  MeTajuia
HENPEPHIBHOIUTON 3arOTOBKH U OOBIYHOTO CIIUTKA?
8. Kakue nsneMeHThl 30HaIbHOW XMMHUYECKON HEOAHOPOJHOCTH Haubosiee XapaKTepHbI
JUISL HETIPEPBIBHOJIUTON 3arOTOBKH?
9. Kakue noBepXHOCTHbIE 1e(DEKTHl MOXKET UMETh HEMPEPhIBHOIUTAS 3arOTOBKA?
10. KakoBbI MpUUUHBI BOSHUKHOBEHHS Ka)K0T0 BU/1a TOBEPXHOCTHBIX JE€(PEKTOB?
11. Kakue BHyTpeHHUE 1e(PEKThl MOKET UMETh HENPEPHIBHOJINTAS 3arOTOBKA?



Bomnpocsl k 3amure gadoparopHoii padotsl Ne 4:

l. PesynpraroM = KakoW ~— KpHCTaJUIM3aLMHU (0OBEMHOM, MOCJIEN0BATEIBHOM,
KOMOMHHPOBAHHOM) SBJsIeTCS 00pa30BaHUE 30HBI CTOJI0YATHIX KPUCTAIIIOB?
2. PesynpTaTroM  Kkakoii = KpHUCTaJUIM3ALHMHU (00BEMHOM, MOCJIEN0BATEIbHOM,

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

3. Kakolt Xxapaktep HOCUT KPpUCTAJIN3ALUs BCErO CIUTKA B LIEJIOM?

4. Ilo xakoMy 3aKOHY U3MEHSETCS TOJIIMHA 3aTBEPAEBILETO CJI0S C TEUEHUEM BPEMEHU?

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

6. Kak nupkynupyer pacruiaB B He3aTBepjieBIlIel yacTu ciuTka? B uém npuumHa Takon
HUPKYJIALUN?

7. UTO IpPOMCXOAMT B MpPOLIECCE KPUCTAUIM3ALMM CIMTKA C MOCTOPOHHUMH TBEPIBIMU
BKJIFOUEHUSIMHU, HAXOIAIUMUCA B paciiaBe?

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

9. Kakue macmraOHbple npeoOpa3oBaHUsI OCYILIECTBIISIOTCS MPU MEPECUETE PE3YJIbTATOB
MOJICJINPOBaHUsA?

10. Kakoe BelecTBO HCIOJIB3YETCS JJsl MOJICIHMPOBAHMS KpPUCTAUIM3AaLMU CTald B
1ab60paTOPHBIX YCIOBUSIX?

Ycrubiit onpoc. JlomenHbli iponece.  [Ipoiieccsl B TopHE TOMEHHOM MeYH.
Pacnipenenenue MmarepuanoB Ha KOJIOIIHUKE JOMEHHOM reun npu 3arpyske. [loBenenue
IPHUMECHBIX JIEMEHTOB UyryHa: BOCCTAaHOBJIEHHE Mapranua, kpeMuus, ¢pochopa, BaHaaus u
tutaHa. YyryH u ero kauectBo. O0pa3oBaHue 4yyryHa. Buapl 4yryHoB, BBIILJIaBISIEMbIX B
noMeHHbIX nedax. [loBenenue cepsl B 1oMeHHOM tu1aBke. OCHOBHasI peakuus Aecyibdypanuu B
TOpHE NIeYr ¥ BHEJJOMEHHAS JeCyIb(yparusi.

YcrHplii onpoc.  KHCI0OpOJHO-KOHBEPTEPHBIM MPOLIECC C BEPXHEH NPOAYBKOM.
VYerpoiictBo  kuciopogHoro KouBepTepa. llluxToBsle Marepuanbl. TeXHOJIOTHS IJIaBKU.
TermnoBoil pexuM. BeimuaBka nernpoBaHHbIX cTaned. OTBOJX M OYMCTKA KOHBEPTEPHBIX
ra3oB, ’Ko0JIoTHs npouecca. KoHTponb 1 aBTOMaTH3a1us KUCIOPOJHO-KOHBEPTEPHOTO IIpolecca.
TexHuKo->KOHOMHUECKHE TMoKazaTenu mporecca. llepenen ¢ochopuctsix YyI'yHOB B
KOHBEpTepax ¢ BEpXHEW npoayBKkod. KoHBepTepHbIE mpolecchl ¢ JOHHOW IIPOJYBKOMU
kucinopoaom. KonseprepHble mnpoueccsl ¢ KOMOMHHpOBaHHOM mpojyBkoi. ITmaBka cramum c
YBEJIMYEHHBIM PAcXo0JIOM JioMa. DHEpro3arparsl U cOepekeHne MaTepuainoB MPHU MPOU3BOJICTBE
CTaJI B KMCJIOPOJHO-KOHBEPTEPHOM Ipoliecce. KadecTBo cTanu u cepTudukanus NpoyKIuH.

Ycrubiii onpoc. KopuieBas o0padoTka cranu TexHosiornueckue BapUaHThl Nepesesa 1no
croco0y BHemeyHOW oO0pabOTKU: BUBI KOBIIEBOH 00pabOoTkM M uX cymHOCTb. OOpaboTka
MeTajljia JKMJIKMM CHHTETHYeCKMM IuiakoM. OOpaboTka  MeTajula  MHEPTHBIM — Ta30M.
BakyymupoBaHnue *uakoi craiau. BeeneHue B dKUAKUIA METaUl MOPOIIKOOOPa3HBIX MaTepHaloB.
KomOuHMpoBaHHBIE METOABI KOBIIEBOM 0OpaOOTKH MeTaljia ¢ ero HarpeBoM. ABTOMaTH3alUs
IPOIIECCOB KOBIIEBOW OOpaOOTKM CTamu. DHepro3arparbl M cOepeXeHHe MaTepuaioB Mpu
KOBLIEBOI 00pabOTKe CTaJIM Pa3IMUHBIMU CIIOCOOAMH.

KonrponbHas pabdora. Kiaccuduxanus cranei.




7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) ITnanupyemole pezyiomamul 00yueHUA U OUEHOUHbBIE CPEOCHEd 01 RPOBEOCHUS NPOMEHCYMOYUHOU 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 uyenoBeYECKOM 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?
npohecCuoHaNbHOM NeSTENIbHOCTH PAOOTHUKOB 5.  Yro Takoe ctanp?
YepHOU METaJUTypIrun Kakwue cranemaBuIbHbIC arperaTbl MOT'YT UCIOJIB30BATHCS 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 TPOU3BOJICTBE IIBETHBIX
MeTaioB?
9. B uem OCHOBHBIC OTIMYHUS METAITYPTUU YEPHBIX M IIBETHBIX
MeTaioB?
10. TpebGoBanus K nMpodecCHOHATEHON AeITETbHOCTH
pabOTHHUKOB YEPHOI METaJUTYprUH
Ymerpb OnenuBath bu3uKO-MeXaHnYeCKHe CBOMCTBa Ilpakmuueckue 3a0anus:
MaTepHajoB H  MPOAYKTOB  METAJLTyprHYEeCKOTO - ONpENeNUTh  OKHCIUTEIIBHYIO  CITOCOOHOCTh — arjioMepara,
MIPOM3BOJICTBA; paboTaTh ¢ MH(MOpMalKel o mpoieccax (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 IOBBICUTCSI OCHOBHOCTH IIJIaKa, €ciud 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(ECCHOHANBHBIM ~ A3BIKOM B [IMXTHI IS BHIIIABKU CTAJIN B KHCJIOPOJTHOM KOHBEpTEPE (MCXOIHBIE

obnactu TCOpHUU MCTAJUTYPIUYCCKUX IMPOLECCOB

TaHHbIE TI0 BApUAHTaM);

—CpaBHHUTH TEXHUKO-3KOHOMUYECKHE MTOKA3aTeNIM PabOThI IOMEHHBIX|
nedeilt Ne§ (¢ b3V) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOHCTBO);
—HUCTOJB3ys MakeT «OnucarenbHas CTaTUCTUKAY MPOAHATU3UPOBATD
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 METaLTypruiecKon
otpaciu. [Ipo6iieMbl U epCcreKTUBBI Pa3BUTHUS
METAITypruy TOPoJia, pErMoHa, CTPaHbl U
3apyOeKbsl.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. O6mas cxemMa MNPOM3BOJACTBA YEPHBIX MeTaIOB. Mecto
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)|
KENEe3HbIX PyA M HEeoOXOJWMOCTh MOJITOTOBKM MX K JOMEHHOI]
IJIaBKe

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

5. dmrockl JOMEHHOM MIIaBKH, TEXHOTE€HHOE ChIPHE.
6. CriocoObl MOATOTOBKH PyX K IOMEHHOMW TuiaBke. HazHaueHue
XapaKTepUCTHKAa CHOCOOOB  OKYCKOBaHUSl  KEJIe30PYIHBIX]

u




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

MaTepHaoB.

7. CyIHOCTB arjioMepamoHHOro mpoiecca.

8. IlpasMoe M  KOCBEHHOE  BOCCTAHOBJICHHME  OKCHUJOB.
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 JOoMeHHOM mneuu. IlepBuUUHBIH,
[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 CTanu?

18.  Kakwue maTepuainbl Ha3bIBalOTCS METANTNYECKOM MIMXTON?

19. Kaxue marepuaiibl Ha3pIBatOTCSI HEMETAINTMYECKON IIMXTOM?
20. 13 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOHT
CTaJIeTIaBIIIbHBIN HITaK?

21. UYto Ha3pIBa€TCSI OCHOBHOCTHIO IIIJIAKA?

22.  Kax Ha3bIBaeTcs CTalb C Pa3IMYHON CTENEHbBIO JIETUPOBAHMS?
23.  Kakwue craneraBuibHbBIE arperaTbl MOT'YT HCITOJTB30BAThCS

JIJIS1 BBITIJIIABKH cranu?

24. Hapucyiite cxemy npoduiis KUCIOpOJIHOTO 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 paznounHocteit 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 mipoiiecce npodheccuoHaIbHOM o0macTi B paMKax  KOHKPETHOTO  METALTyprU4ecKoro
NEeSITeTbHOCTH. HpEANPHUATHS;
3. IpuBectn IIpUMEPBHI UHTETpaluu KOMITIETECHIIUH]
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:

METaJUTypruuecKoro nmpou3BoicTBa. HaBeikamu
MOKCKa HAYYHON M TEXHUUECKON MHPOpMAIUH 110
HaIpaBJIeHUIO «MeTaJuTyprus».

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, 3a0aJIaHCOBOTO, TEXHOTC€HHOE

ChIpbd B MCTAJUTYPIHMYCCKOM TIPOU3BOACTBC HCIIOJIb3YSA 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 OCHOBHBIE 32aKOHOMEPHOCTH (PU3UUECKUX, Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
(U3UKO-XMMHYECKHUX M TETUIOBBIX ITPOIECCOB; 1. Topenue yriepoga y ¢GypM M COCTaB rasa IO JUIMHE
0COOEHHOCTH KOHCTPYKIIMH arperaToB, CpeAcTBa ¢dbypmenHoro ouara. M3meHeHne cocTaBa rasa 1o BBICOTE ITEUH.
KOHTPOJISL M YIIPABIICHUS METAJLTYPTUYCCKUM 1. TIpoTHBOTOK MaTepHaiOB W Ta30B B JIOMCHHOH IEYH.
IPOM3BOJICTBOM [TpuyrHBI ONyCKaHUS MaTEPHUAIOB B JOMEHHOM Me4n

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. IlInakooOpa3oBaHue B JOMEHHOU MEeUH.

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

7. U3 KaKuX OCHOBHBIX KOMITOHEHTOB COCTOMT]
CTaJICIIJIaBUIIBHBIN I1IJIaK

8. KoHcTpykums JOMEHHOH IMeYr W aBTOMAaTH3AIHsI JJOMEHHOTO

npolecca
9. KoHCTpyKIHs CTaNeruiaBHIBHBIX arperatoB W MPHHIUIBI 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 pexUMbI TOAAYH TyThsl B KUCIOPOJIHOM 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; HHQOpPMaIUE 0 COBpEeMEHHBIX
METAITyPrUYECKUX TEXHOJOTHUSAX U CIIocodax
KOPPEKTUPOBKU TEXHOJIOTMUECKHUX ITapaMeTPOB

1. Ompenenutb pacxon TEXHUYECKHM YHUCTOIO KHUCIOpPOJa Ha
MPOAYBKY METAJUIOWUXThI, cocTosimed u3 100 T noma u 300 1
JKUJIKOTO YyryHa, HMMEIOIIEr0 XHWMHUYECKHH COCTaB OJU3KUN K|
cpelHUM 3HadyeHHsAM cocraBa u4yryHoB IIAO «MMK», mpy
BbIIUIABKE B KOHBepTepe aBTOKy30BHOM cramu tuma 081O. Bce
HEJOCTAIONINe JaHHbIE TPUHATH CAMOCTOSTENBHO.

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

3. OmpenenuTs C€OCTaB HAMEPTBO OOOXKEHHOIO JIOJIOMUTA|
CarkuHCKOT0 MecTopoxaeHus, coaepsxkamero 30,66 % CaO; 21,73
% MgO:; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.1. (HOTepH NP NPOKATUBAHUH).

4. PaccuutaTh, CKOJNBKO H3BecTH, cojepxkameir 85 % CaO,
MOkHO Tmonyuuth u3 1000 T w3BecTHsAKa  ATamoBCKOTO
MecTopoxaeHuss ? M3BecTHSK AramoBCKOIO MECTOPOXKIEHUS
coaepxut 52,77 % CaO; 3,2 % MgO; 0,8 % S102; 0,1 % S u 43,13
% m.1.10. (MOTepH MPH NPOKATUBAHUH).

5. OmnpenenuTh BBIXOJ U COCTaB H3BECTH, IMOJIYYEHHOH U3
u3BecTHsIKA TyprosikCKOro MeCTOPOXIECHUS, €CIM B HEH Moclie
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 % m..m. (MoTepu TpH
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  OKHUCIHWTEIBHYIO  CIIOCOOHOCTh  OKAaJWHBI,
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
nutaka, coxepxkaiiero 43 % CaO u 13 % SiO2 nobGaButh 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 KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLUEHKY «OTIMYHO» (5 OaIoB) — OOYyYarOIIUICS JEeMOHCTPUPYET BBICOKHI ypOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

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

— HAa OLIEHKY «YJOBJIETBOPUTEIbHOY (3 Oaiia) — 00ydaromuics JeMOHCTPUPYET MOPOrOBbII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWWA, yYMEHHWI, HaBBIKOB, OOYydYarONIMIACs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TMPU UX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiia) — 00y4aromuics 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUuecKoro MaTepuarna, JI0IMyCKaeT CyleCTBEHHbIE OIUOKH, HE MOXKET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HEYIOBJIETBOPUTEIHHOY (1 O6ain) — o0ydaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHUS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/ad.



