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3aB. kadeapoii A.C. iapquKO
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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

Juctummmaa OCHOBBI METALTYPTHUECKOTO IMPOU3BOJICTBA BXOAUT B 0a30BYIO 4acTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

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

AHanu3 yucioBoi uHpopmaIun

MareMaruueckasi CTaTUCTHKA B METaJTypruu

®usuka

duznueckas XuMus

Xumust

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

[Tpon3BoicTBEHHAS - TPAKTHKA IO MOJIYYCHUIO MPO(HECCUOHATBHBIX YMEHUN M OIBITA
npodheccuoHaNbHOM AeSITeIbHOCTH

BeinnaBka cranu B KOHBEpTEpax

BrimiaBka cranu B 3JIeKTponeyax

Kogmeast 06paboTka cranu

[Ipoun3BoacTBO uyryHa

TexHonorus Npon3BoACTBA KOKCa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHMsI AMCHUIUIMHBI (MOIyisi) «OCHOBBI METaJUTypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS TOJKEH 00J1a/1aTh CIIEAYIOIIMMU KOMIIETEHIUSAMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIUU
OIIK-2 TOTOBHOCTBIO KPUTUYECKN OCMBICIMBATh HAKOIUIEHHBIA OIBIT, U3MEHATH IPU

HE00X0IMMOCTH NMPpodUib cBOeH MpohecCHOHATBHON AEATEIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB YePHOU U IIBETHON METAILTYPTUU:
9yTr'yHa, CTalli, PeppoCIIaBOB, ATFOMUHUS, METH, HUKEJIST; MECTO
MIPOU3BOJICTBA YEPHBIX METAJIOB B Cepe YeIOBEUECKON NeATeNbHOCTH;
TpeboBaHMS K MTPOPECCUOHATBHON JAEATETLHOCTH PAOOTHHKOB YEPHON
METaJLTyprun

YMmeTh OIICHUBATh (PU3UKO-MEXaHMUECKHE CBOMCTBA MaTEPHAIIOB U MPOIYKTOB
METaJUTyPTHYECKOTO MPOU3BOJICTBA; paboTaTh ¢ MH(pOPMAITHEH 0 TIpolieccax
U arperarax nmpou3BOJICTBA; KPUTUYECKH OCMBICTUBATH COCTOSIHUE U TTyTH
Pa3BHTHS METAJLTYPTHUECKOTO ITPOU3BOJICTBA

Bnanets OCHOBHBIMM METOJ/IaMHU aHaJIW3a Hay4YHOI TUTEpaTyphl B 00J1aCTH
METAJLTyprHYeCKOT0 IPOU3BOJICTBA; MPOGECCHOHATHHBIM S3BIKOM B
00JacTi TEOpUHU METAJUTYPTUYECKUX MPOLIECCOB




OIIK-3

CIOCOOHOCTBIO OCO3HABAaTh COIMAIIbHYIO 3HAUUMOCTh CBOEH Oymytieit mpodeccuu

3HaTh

POJIb METAJLTYPTHH B Pa3BUTHH OOIIECTBA K YKOHOMHKH CTPAHbI, PETHOHA U
rOpoja; COBPEMEHHOE COCTOSTHIE METAJTyPTUIECKON OTPaCIIn; IPOOIIEMBI U
MEPCIEKTUBBI PA3BUTHUS METAILUTYPTUU TOPOJIA, PETUOHA, CTPAHbI U
3apy0exbs

VYmMmern

0CO3HABATh COLMUAIBHYIO 3HAUUMOCTH MPO(ECCHH METAJUTYpra; BhIICIISITh
CBOE MOJIOKEHHUE CPeIH APYTHX MPOodeccuil; n3MeHITh MPOPUIIb CBOCH
paboTsI B miporiecce mMpodeCCHOHATBHON NeSTeIbHOCTH

Bnanets

nH(pOpManKei O CHIPbEBBIX M TEXHUYECKUX 0a3aX METAJUTyprHYECKOTO
IIPOU3BO/ICTBA; HABBIKAMU [TOMCKA HAYYHON U TEXHUYECKON HH(POPMALIUU 10
HanpasiieHuto "Mertamutyprus"

[TK-10 criocoOHOCTBIO OCYIIECTBISTH M KOPPEKTUPOBATH TEXHOJIOTHYECKHE MTPOLIECCHI B
METaJIypruy U MaTepuanoo0padboTke

3HaTh

OCHOBHBIE 3aKOHOMEPHOCTH (PU3HUECKUX, (PU3UKO-XUMUIECKHUX U TETUIOBBIX
MPOLIECCOB; OCOOCHHOCTH KOHCTPYKILIMHU arperaToB, CPeJICTBA KOHTPOJI U
YIPABJICHHS METAJLUTYPTUYECKUM IPOU3BOICTBOM

YmeTh

XapaKTepu30BaTh TEXHOJOTMYECKUE MPOLIECCH B METAIIIYpPIrUH; BIOMPATh
YIPABJSIIOLIUE BO3AEHCTBHS; KOPPEKTUPOBATH TEXHOJIOTHYECKUE
apaMmeTpsl

Bnaners

HaBBIKAMU pacyera IapaMeTpOB TEXHOJIOIMYECKOrO MpoLecca;
nHpOpManKei 0 COBPEMEHHBIX METALTYPTHIECKUX TEXHOJIOTUSIX U
croco6ax KOppeKTUPOBKH TEXHOJIOTHYECKUX MTapaMeTPOB




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

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyIero
Bun KOHTPOJIA
CaMOCTOSATENBHOM | yCIIeBaeMOCTH U
paboThI IPOMEKYTOUHON
aTTeCTalNH

Kon
KOMIIETEHIIMH

Paznein/ rema
JACIUATIIUHEI

Kypc

n1ab. | mpakr.
3aH. 3aH.

Jlek.

CamocrosTenbHas
paborta cTyaeHTa

1. Pazpnen 1. [IpousBoacreo
YyTyHa B JOMEHHBIX ITeJax

Nzyuenue
yueOHOI, HaydHOU
U CIIPaBOYHOM
1.1 CeipbeBbiec MaTepUaIIbI JIUTEPATYPHI 110 . OIIK-2,

N IIpomeskyTOUHBIi
JIOMEHHOM IIJIaBKH U UX 0,5 | 1/0,51 28 TEME OIIK-3,
3a4eT
[MOJATOTOBKA JIUCIUIIINHEL. I1K-10
Pabota ¢
JNIEKTPOHHBIMU
OubIMoTeKamMH.

W3yuenune
yueOHOM, Hay4HOH
U CIIPaBOYHOU

JUTEpaTypsl IO 3amura OIlIK-2,
0,5 18 TEME n1abopaToOpHOM OIIK-3,
JMCLMILIAHEI. pabotsr Ne 1 I1K-10
Pabora ¢
3JIEKTPOHHBIMHA
OMOIHOTEKAMH.

1.2 Konctpyxuus 3
JOMEHHOH ITeYH

N3ydenne
yueOHOH, Hay4HOH
U CIIPaBOYHOU

JUTEpaTypsl IO OIIK-2,
1.3 lomenHbIi mpomece 1 /11 26 TeMe YcTHBIf orpoc OIIK-3,
UCLMILIAHEI. T1K-10
Pabota c
JNIEKTPOHHBIMHA
O6ubmoTeKamu.

Wroro no pazneny 2 | 2/1,51 72

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

N3ydenne
yueOHOI, Hay4HOU
U CIIPABOYHOU
2.1 OGue OCHOBBI JUTEPATYPHI 110 3amura OIlIK-2,
CTaJIEILUIaBUIBHOIO 3105 1 12 Teme nabopaTopHO’ OIIK-3,
MPOM3BO/ICTBA. JUCLIUTUTUHBIL. paboter Ne 2 IK-10
Pabora ¢
JIEKTPOHHBIMU
OubnnoTexkamu.




2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

/11

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
JIACIUTUTAHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHbIi ompoc

OIIK-2,
OIIK-3,
IK-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

0,5/0,51

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

0,5/0,51

14

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

3amura
nabopaTopHO
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
2JIEKTPOHHBIMU
OubinoTexkamu.

KonTtponbnas
pabora

OIIK-2,
OIIK-3,
IK-10

HWroro no pazaery

4/2,51

84,1

Uroro 3a cemectp

6/41

156,1

OK3aMCH

HTtoro no aucumiuinHe

6/41

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
YaCTHYHO-TIOMCKOBBIM W HCCIICJOBATEIbCKUM  METOJaM, pPa3BHBAMOIIUM  JIOTHYECKOE,
TEOPETUUECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bornipoca. C 3TO# I1eNbI0 BO3MOXHO HWCIIOJIB30BAHHE METOJOB IBPHCTUYCCKUX BOIPOCOB 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 ¢ TIOKa3aTelIbHBIM PEHICHHEM MPOOJIeMBI
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
MPOYUTAHHOMY MaTepHaly;

- PacKphITHE TIperojaBaTelieM MPUYMH W XapaKTepa HEyaad, BCTPEUAMOIIUXCS IPHU
pelieHnuu 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-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUNTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA | yueOHuK / B.A. burees, K.H.



Brosun, B.M. Konokonsues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 31aeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165 — Pesxum moctyna: ajisi aBTOpHU3.
M0JIb30BaTENEH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. UsneB, C.A. Metajuryprudeckue TEXHOJOTHU. MeTamtyprus 4€pHBIX METAJUIOB .
yuebHoe nmocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : snekTpoHHbId // DAeKTpOHHO-OMOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (mata obpamienus: 19.11.2019). — Pexum
JoCTymna: Ji1 aBTOPH3. MOJIb30BaTeNCH.

2. be3doponos, 0. H. MapkupoBka craiei u cruiaBoB: Y4eoHoe nmocobue / bezdo-pomon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara obpamenus: 19.11.2019)

3. CnenuaiibHble CTalU U CIulaBbl: YueOHoe mocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - TekcT :
anexktponHbii. - URL: https://new.znanium.com/catalog/product/967770 (mara oOpaiieHwus:
19.11.2019)

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

[Tepuoanueckas neyats (GKypHaJbI):

1. HayuyHo-TexHHYeCKM U TPOU3BOJICTBEHHBIH >KypHan «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TexHMYeCKHH, MPOU3BOJCTBEHHbII U yueOHO-METOIUYECKUN >KypHal
«[IpomusBozacto nmpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

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

4. Journal of Chemical technology and metallurgy (kypHam XUMHUYIECKOW TEXHOIOTHH U
merantyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsni oxypHan «Becthuk MITY wum. TI'M. HocoBay. — URL:
http://vestnik.magtu.ru/

6. Cnenuanu3upoBaHHbIM HayYHO-TEXHHUYECKUH XypHan «JIluTeiiHoe mpou3BOJACTBO. —
URL.: http://www.foundrymag.ru/

7. HayuHo-TexHnueckuii KypHall «JInTenmuk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988
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B) MeToau4eckne yKazaHus:

1. HesicoB A.T'., IpyxkoB B.I'., Makaposa 1.B. N3yuenue KouieKIuu 00pas3IioB ChIPBIX
MaTepHajoB M MPOAYKTOB JOMEHHOW IUIaBKU: MeToandeckne yka3aHHs K JIabOpaTOpPHBIM
3aHATUAM MO0 AUCHUIIMHAM «OCHOBBI METAJTyprHuecKoro mpousBoAcTBay, «Teopus u
TEXHOJIOTHSI OKYCKOBAHHS JKEJIE3HBIX pyn», isg oOydaromuxcs 1o HampasieHuto 22.03.02
«Metammyprusi» THEBHOW M 3a04HON (opMm oOydeHus. Marauroropck: M3a-Bo MarHutoropcek.
roc. TexH. yH-Ta uM. I'. I.HocoBa, 2017. 27 c.

2. Hesacos A.I'. , lpyxkoB B.I'., MakapoBa I.B. 3yueHue 0CHOBHBIX 3aKOHOMEPHOCTEN
npolecca arinoMepanuy. Metoaudyeckue ykasaHus K J1a00paTOPHBIM 3aHATHAM M0 JUCLMILIMHAM
«OCHOBBI METAJUTYPTUYECKOTO MPOU3BOACTBAY, « TeopHst M TEXHOJIOTHSI OKYCKOBAHUS KEIE3HBIX
pya», st o0ydaromuxcs mo Hanpasieruto 22.03.02 «Metamtyprus» IHEBHOW U 3a04HON (HopMm
00ydenusi. Marauroropck: M3a-so Marautoropck. roc. TexH. yu-ta um. I'. .HocoBa, 2017. 27 c.

3. Hesico A.I'., JdpyxkoB B.I'., Makaposa 1.B N3yuyenue npouecca noiny4eHus ChIpbIxX
okaThile. MeToauueckne yka3zaHusi K JIaDOpaTOPHBIM 3aHATUSAM MO AUCHUTUIMHAM «OCHOBBI
METaJITypruuecKoro Npou3BOJCTBaY, «Teopus U TEXHOJIOTHsI OKYCKOBAaHUS XKEJIE3HbBIX PyI», IS
oOyuatromuxcs no HanpasieHuto 22.03.02 «Mertamtyprusi» THEBHOU U 3a04HOM (hopM 00yUueHUS.
Maruurtoropcek: M3n-so Marauroropck. roc. Texs. yu-ta uM. I'. 1.Hocoga, 2017. 27 c.

4. Cubaratymmun C.K., Baranos AWM., Xapuenko A.C. BnusHue ypoBHs 3achllld U
ra3oBOoro IIOTOKa Ha YIJIbI OTKOCAa MaTepuajoB B MOJEIM KOJOIIHUKA JIOMEHHOW IIEYH.
Marnutoropck: M3n-so Marautoropck. roc. Texs. yu-ta uM. I'.11. Hocoga, 2016. 17 c.

5. CenuBanoB B.H., CtonsapoB A.M. M3ydeHue ucreueHus CTajad U3 KOBIIA HA MOJIEIH:
MeTtoauueckue yKka3zaHus JUIsl BBIIOJIHEHUS J1a00paTopHOil paboThl o AucuurinHe «Pa3nuBka u
KpUCTAJUTM3AlUg  CTallu» Uil CTYAEHTOB crnennanbHoctd  22.03.02  cnenuanuzanuu
«Mertamnyprus ctanu»: Maruutoropck, MI'TY, 2016. § c.

6. CronspoB A.M., CenuBanoB B.H. M3yueHue BHyTpeHHEro CTpOEHUS CTalbHON
HENPEPbIBHO-IUTON 3aroTOBKU: MeToIMYecKue YKa3aHUs 110 BBIMOJHEHUIO J1abopaTOpHOM
paboTel mo gucHumuinHe «Pa3nuMBKa M KpUCTaIIM3alusl CTalIW» JJIsS CTY/AEHTOB HalpaBlIEHUS
22.03.02 «Metamnyprus» KBalupuKaum «oakanaBp» — MarHuToropck: u3a-so MarHuToropck.
roc. TexH. yH-Ta uM. I'.11. HocoBa, 2016. 19c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:
IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne noroBopa Cpoxk neiicTBHS JTUIEH3UH
MS Windows 7
Professional (nyst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 o 17.09.2007 Gecepouro
Professional
7Zip cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO
FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MHGOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0a3a TEPHOIUYECKUX W3AAHHI
East View Information Services, OO0 «1BUCy
Hanwmonanbuas
undopManMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii MHAEKC HAYYHOI'O IIMTHPOBAHHUS
[TouckoBas cucrema Axagemust Google (Google
Scholar)
Nudopmanmonnas cucrtema - EnmHOEe OKHO
JIOCTYIIa K HH(GOPMAIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
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http://window.edu.ru/

Poccuiickas  I'ocynapctsentas  GuoOmmoTeKa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

IIeKTPORHIE pecypent Oubmmotern MITY mM. |- /magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUHN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, INepeJadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

2. VYuebHas ayauTopus Ui TPOBEACHUS JIA0OpAaTOPHBIX 3aHATUH OCHAIEHa
1ab0paToOpHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICIMPOBAHHIO CTAJICTIABMIIBHBIX MTPOIIECCOB;

-MOJIETM JJISl W3YYEHUs ONTHMAJIBHOIO pEeXHMa 3arpy3kd MaTrepuajoB B I€4b U
ONITUMAJILHOTO PACTIPE/ICIICHUEM CIIO0S IIMXTOBBIX MAaTEPHAIIOB Ha KOJIOIIHHUKE;

- MOJIeJIb JUIs U3Y4YEHUs (PU3MUECKOr0 COCTOSHUS 30HbI TOPEHHUS;

- MOJENH JJIsi U3YYEHUS YCIOBUN HENPEPHIBHOTO JIBUKCHUS MaTEpUANOB B JIOMEHHOW
IIeYU U ONPEACIISAIOIEeN PO CHIIOBOIO B3aMMO/IEHCTBHSI IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JJIsl U3y4eHHS (PU3NIECKUX CBOWCTB MaTEPHAJIOB;

- MOJIEJY 10 U3YYEHUIO POBHOCTH CX0/1a LIUXThI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus Ui IPYINIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAlUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKoi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1j1si CAMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

- KOMIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue [Isi XpaHEeHHS U NPOPHIAKTUYECKOTO OOCIyKUBaHHUS Y4eOHOTrO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHUs yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIIOB.
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MHNPUJIOXEHHUE 1
6 YueOHO-MeTOoAHUYeCKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

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
npernoaaBaress.

BueaynutopHass camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISIETCS B BUIE
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpock! u 3aanus 1)1 1a00paTOPHBIX 3aHITHIA U IPOBEICHUS CAMOCTOATEIHLHOU PabOThI
1o guctuminHe «OCHOBBI MeTAJLIYPruyeckoro Nponu3BoACTBAaY OMYyOJIUKOBAaHBI B CIIEIYIOIIEM
y4e0HO-METOIMIECKOM 00CCIICUCHHH

1. CenuBanoB B.H., CtonspoB A.M., Macanbsckuii C.C. MoaenupoBanue o0pa3oBaHus
YCaJIOYHON PAKOBHHBI B CTAJIBHBIX CIUTKaX / MeTOIWYecKue yKa3aHUs TI0 BBITIOJHEHUIO
nabopatopHoil paboThl MO AUCHUIUIMHE “OCHOBBI METAJUTYpPrUYeCKOro MPOHU3BOACTBA” s
cTyneHToB Hampasienus 22.03.02. — Maruauroropek: MI'TY, 2017. — 7c.

2. CenuBanoB B.H., CtonsspoB A.M. ®usnueckoe MOJCIUPOBAHHE KPUCTALTU3ALUN
CTAJILHOTO CIIUTKAa / MeTonudeckue yKa3aHWs JUIS BBITOJIHEHHUsS J1a00paTopHO pabOThI 1O
muciumiiae “OCHOBBI METAJUTYpPTUYECKOTO0 MPOW3BOJACTBA” Ui CTYJAEHTOB  HaIpaBlICHUS
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CenuBanoB B.H., Ctonsapos A.M. CtpoeHue CTalbHBIX CIUTKOB / Meronuyeckue
yKa3aHusi K  JAOOpAaTOPHBIM 3aHATHUAM MO0 AUCHUIUIMHE “OCHOBBI METALTYPTrUYECKOTO
MpOU3BOACTBA” sl cTyAeHToB HamnpasieHus 22.03.02. — Maruuroropck: MI'TY, 2014. —
&c.

ITepedens 1a00paTOPHBIX PA0OT MO AMCHMILIMHE

WHCcTpykTak 1O  TexHUKe Oe30macHOCTM B JabOpaTOpUM  MOJEIHMPOBAHUS
CTaJICTNIaBWIIBHBIX 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 li3ydyeHue KpUCTAIUIMUECKOTO CTPOECHMSI U MAKpPOCTPYKTYpBI
HENPEPHIBHOIMUTHIX 3arOTOBOK;

OuneHouHbIe cpeacTBa IS TeKYLIEero KOHTPOJSI yCIleBaeMOCTH, 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.

Bonpock! k 3amuTe JadopatopHoi padoTel Ne 1:
1.Yro Takoe ycanka cranu?
2.Yt0 Takoe ycago4dHas pakoBHHaA?
3.0T yero 3aBHCUT 00BbEM YCaJ0UYHON PAKOBUHBI?
4.0nrHAKOB M 00BEM yCaI0YHOW PAKOBHHBI B CITUTKAX, OTJIUTHIX B OmnbITe No 1?
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 BiIusieT OTHOIIEHHWE BBICOTHI K IIMPUHE CIMTKA HAa OTHOCHTEIbHYIO TIyOHHY
yCaJIouHOM PaKOBHUHBI U BbIXOJ] roHOTr0? KakoB MeXaHH3M 3TOr0 BIUSHUA?

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

9.Kak Bimsier ymupeHHe CIUTKAa Ha OTHOCHUTEIbHYIO MIYOMHY YyCaJOYHOM paKOBUHBI?
KakoB MexaHU3M 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 ycagouHas paKOBHHA OTCYTCTBYET U Mo4yemMy?

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 CIMTKOB KHIISIIEH CTAIM  IPU MEXaHUYECKOM 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
IPOKATKE CIUTKA MOJYCIIOKONHON cTamu?

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 MakKpOCTPYKTYpbl COPTOBOMl U ClI00BOW HEMPEpPBHIBHOIUTHIX
3aroTOBOK?
6. Kak ornuuaercss MeTaiul, OTJIUTHIM HENPEPbIBHBIM U OOBIYHBIM crHoco0aMu, IO
XUMHUYECKON HEOJHOPOIHOCTH?
7. KakoBpl  mpuYMHBI  OTIWMYUSA  XHUMUYECKOM  HEOJHOPOJHOCTH  MeTajia
HEMPEPHIBHOIUTON 3arOTOBKH 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)KI0T'0 BU/1a TOBEPXHOCTHBIX JE€PEKTOB?
11. Kakue BHyTpeHHUE 1eEeKTHl MOKET UMETh HEIPEPhIBHOIUTAS 3arOTOBKA?

Yerubiii onpoc. JloMeHHBIM TpoIecc. IIpoueccsl B TOpHE MAOMEHHOW TIEYH.
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 JecyIb(dypariysl.

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 4enoBeuecKon AeITeIbHOCTY]
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 CTAIHM B KUCJIOPOJAHOM 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 OTIMYHS METALTYPTHH YEPHBIX U I[BETHBIX|
METaJIOB?
10. TpebGoBanus K npo¢ecCuOHATBLHOM JIEATEIBbHOCTH]
pabOTHUKOB YEPHOU METAILTyprUH

agrwpnE

YMmeTn

OuenuBath (bu3uKO-MeXaHUYeCKHe CBOICTBa
MaTepuaioB M  NPOAYKTOB  METaJLTypruuecKoro
IPOM3BOJICTBA; paboTaTh ¢ HH(pOpMaluel o mpoueccax
U arperaTax Npou3BOJCTBA; KPUTUUECKH OCMBICIUBATD
COCTOSSHUE M IyTU Pa3BUTHS METaJUIypru4ecKoro
IIPOU3BOJICTBA

IIpakxmuueckue 3a0anus:

- ONpPEeNeNUTh  OKHCIUTEIIBHYIO  CIIOCOOHOCTh  arjiomepara,
conepakartero 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 Merajuia, €CIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJBKO TMOBBICUTCS OCHOBHOCTBH IIJIaKa, €COd 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 MCTAJUTYPIUYCCKUX MTPOLIECCOB

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

—CpaBHHUTH TEXHUKO-3KOHOMUYECKHE MMOKA3aTeNd PadOThI IOMEHHBIX|
nedeit Ne§ (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HO€ YCTPOHCTBO);
—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 OOIECTBA U

u  Topoja.

CoBpeMEHHOE  COCTOSIHHE  METaUlypru4ecKou
orpaciu. [IpoGieMbl M TNEpPCHEKTUBBI Pa3BUTUSA

CTPAHBbI n

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. O6mas cxemMa MNPOM3BOJACTBA YEPHBIX MeTAIOB. Mecto
METAJIITyPrUYECKOM TPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAHbI U MUDA|
B LIEJIOM

2. IlepcnekTuBBl M TOTEHIMAT PA3BUTUS PA3BUTUS UYEPHOMH]
Meramurypruu PO

3. XUMHUECKHUIl COCTaB JKeJe3HbIX pyA. TpedoBaHuUs K KauecTBY)|
KEJIe3HbIX PYyA M HEoOXOIUMOCTb MOJArOTOBKHM WX 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 OKYCKOBAHHS  KeJIe30PYAHBIX




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MaTepHaloB.

7. CyIHOCTH ariioMepamoHHOro mpolecca.

8. IlpasMoe M  KOCBEHHOE  BOCCTAHOBJICHME  OKCHJIOB.
Ocob6ennocrtu. Ilokazarenu. CpaBHeHHE HPSIMOrO U KOCBEHHOI'O
BOCCTaHOBJICHUSI.

0. BoccranoBnenne 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 JOMeHHOM mneuu. IlepBuUUHBIH,
[IPOMEKYTOUHbIN, KOHEeuHbI nulak. CocTaB KOHEYHOIro UUIaKa.
TpeGoBaHuUs K ILJIaKaM.

12. TloBenenue u GanaHc cepsl B JOMEHHOW neun. BHegomeHHas
necynb(ypanus 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 maTepuainbl Ha3bIBalOTCS METAIIIMYECKON MIMXTON?

19. Kakne Marepuansl Ha3bIBarOTCS HEMETAUTMYECKOM IUXTOM?
20. U3 KaKuX OCHOBHBIX KOMIIOHEHTOB COCTOMT]
CTaJICIUIABWIBHBIN 1UTaK?

21. Uto Ha3bpIBa€TCSI OCHOBHOCTBIO IIIJIAKa?

22.  Kak Ha3pIBaeTcs CTajb ¢ pa3InYHON CTENEHbIO JETUPOBAHUA?
23.  Kakume craneruiaBuibHBIE arperatbl MOTYT HCIIOJB30BaThCS

JIJIS1 BBITIJIIABKH cranmu?

24. Hapucyiite cxemy npoduist KUCIOPOJAHOTO 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.  ITlouemy omHa wu3 pasHoBuaHocred MHJI3 Ha3biBaeTcs
[paguanbHOU?
29. Kakue mpeumyiiectBa mMeeT HEmpepbiBHAsS pa3juBKa CTalu
nepe]] pa3uBKON B U3NIOKHUIIBI?
YmMmeTh Oco3HaBaTh COLMAIbHYIO 3HAYUMOCTb Ipodeccuu | IIpakmuueckue 3a0anus:
MeTaJTypra. BblIenarts cBOE MOJIOKEHUE Cpenu 1. Jlats xapakTepucTuKy npodeccun «MeTamtypr»;
npyrux npodeccuil. M3MmeHaTs npoduib cBoei 2. OnpenenuTth (PYHKIMOHAT —CHEMAINCTa  METALTyprUuecKoil
paboTsl B rpoiiecce npodecCuOHAIBHON o0lacThi B paMKax  KOHKPETHOTO  METALTyprU4ecKoro
NeSITeTbHOCTH. TPEIPUSTHS;
3. IpuBectn IIPUMEPBHI UHTETpaluu KOMIIETECHIINH
CrelMaNIyucTa-MeTajuTypra B Ipyrue o01acT 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
HaIpaBJIeHUIO «MeTamyprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTaB JKEJIE3HBIX PY/.

2. O6o3HauuTh TpeOOBaHUS K KAyeCTBY OJKEJIE3HBIX pyld WU
HEOO0XO0IMMOCTh TIOATOTOBKH MX K JIOMEHHOM TITaBKeE;

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, 3a0aJTaHCOBOTO, TEXHOTCHHOE

ChIpbd B MCTAJUITYPIUYCCKOM TPOU3BOACTBEC HCIIOJIB3Yys B




CTpyKTypHBIH
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

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

IK-10 - ¢cnoco0HOCTHI0 OCYIIECTBJISITh H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npouecchbl B METAJIYPIMH M MATEPHAJI000padoTKe

3HaTh

OCHOBHBIE 3aKOHOMCPHOCTH (I)I/I3I/I‘ICCKI/IX,
q)HSI/IKO-XI/IMI/I‘leCKI/IX n TCIIJIOBBIX IMpOLECCCOB;
0COOCHHOCTHU KOHCTPYKIMU arperaroB, Cpe€iacTBa
KOHTPOJIA u YIIPpaBJICHUA MCTAJUTYPTHYCCKUM
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 JOMEHHOMN 1€Y1

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

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

4. OOpa3oBaHu€ yyryHa B JOMEHHOMU IE€YH.

5. IlnakooOpa3oBaHue B JOMEHHOU HeUH.

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

7. U3 KaKHX
CTaJICNIJIaBUIIBHBIN IIIJIaK

8. KoHcTpykums JOMEHHOH 1Me4Yr W aBTOMAaTH3aIHsI JOMEHHOTO
mmporecca

9. KoHCTpyKnms cTaNeruiaBHIBHBIX arperatoB W MPUHIUITBI X
paboTHI.

OCHOBHBIX KOMIIOHCHTOB COCTOMHT|

YMmeTn

XapaKTepI/IBOBaTB TCXHOJIOTUYCCKHUE TIPOLECChI B

METaJLUTypIHuy; BbIOMpATH YIPABJISIFOLIUE 1. Jatb XapaKTepUCTHKY IyThEBOMY PEXKHUMY B JOMEHHOM meuH;
BO3JICUCTBUS; KOPPEKTUPOBATb  TEXHOJIOIMYECKUE 2. BpIOpath pexuMbl MOAAYH TyThsl B KUCIOPOJIHOM KOHBEpPTEPE
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; uHpopManmed O  COBPEMEHHBIX
METATYPrUYeCKUX  TEXHOJNOTHSIX W crocobax
KOPPEKTUPOBKU TEXHOJIOTHUECKUX 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  gucHuIUiiHE «OCHOBBI  METAJLIYPru4ecKoro
NPOU3BACTBAY BKIIIOYAECT TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHUsl, BBIBISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

IToka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLUEHKY «OTIUYHO» (5 0ayioB) — OOYyYaroIIMICS JEeMOHCTPUPYET BBICOKHI ypOBEHB
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT MPAKTHUECKUE 3aJaHHs, CBOOOAHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «Xopomio» (4 Oamna) — oO0ydarouuiics NEeMOHCTPUPYET CPEIAHHIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— HAa OLIEHKY «YJIOBJIETBOPUTEIbHOY (3 Oaiia) — 00ydaromuics JeMOHCTPUPYET MOPOrOBbII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWN, yYMEHHH, HABBIKOB, OOyYaromIUNCs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TPU UX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiiia) — 00ydaromunics 1IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHUecKoro MaTepuana, I0MyCKaeT CyleCTBeHHbIEC OMMUOKHN, HE MOKET IMOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HEYIOBJIETBOPUTENHHOY (1 O6asn) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEACHHS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



