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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

NOJlyueHUe  CTyJeHTaMHh  Oa30BBIX  CBEACHUH IO  TEOPHH
TUPOMETAIUTY PTHYECKHX, MUPOMETAIUTY PTHIECKIX u
AIEKTPOMETALTYPTHYECKAX MPOIECCOB M OCHOBHBIM CIIOCO0aM TMPUMEHEHHUSI
METOJIOB (DU3MUECKONH XUMHUM IS MX aHaIN3a, HEOOXOIUMBIX ISl OCBOEHUS
CHCIMAThHBIX JUCIUIUIMH, a 10 OKOHYaHWUM OOy4YeHuss B By3e — A
rpamoTHO¥M,  3ddexTuBHOW  paboTel B cdepe  MpodPeCcCHOHATHLHOM
JeSITeTbHOCTH.

1.2 3amayu n3ydeHusa TUCIUTITHHBI

dbopMupOBaHHE KOMIIETCHIIUN, KOTOPBIE TIOMOTYT PacKphITh POJIb
TEOPUH METALTYPIUYECKUX IPOILECCOB IMPH OMHCAHWA MHOTOKOMITOHEHTHBIX
CUCTEM, HCIOJb30BaThb TEPMOAMHAMUYECKUII METOI B METAUTyPru4eCcKHX
TEXHOJOTHSX; JaayT BO3MOXHOCTh J(G(EKTUBHO TMPUMEHSAThH TEOPUIO B
npoecCHOHATHHON eATETbHOCTH.

1.3 TlepeyeHb IIAHUPYEMBIX PE3YyJbTaTOB OOYYCHHUS IO JUCITUTLINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjbTaraMd OCBOEHUS
o0pazoBareIbHON MPOrpaMMBbl

MK-1:cnoco0HOCTHIO K aHAJU3Y U CHHTE3Y

Yposens 1 0a30BbIe MMOHATHUS, 3aKOHBI 1 CTPYKTYPY Pa3AeIOB AUCHUIUINHBI

Yposens 1 (dbopMyIIHpOBaTh LIENU U 33[a4l U3y4aeMOTo 00bEKTa, a TAKKE BBIIENATD
KOMITOHEHTHI CHCTEMBI, ITPoIlecca U 00BhEeKTa

YPOBGHB 1 YCTaHaBJIMBATb CBA3U MCKY 0a30BLIMU INOHATHUAMH, 3aKOHAMHU U
OIMPEACIICHUAMM Pa3IMUHBIX pa3gcioB JUCIHUITIIINHBI

ITK-4:roTOBHOCTHIO HCII0J1b30BATH OCHOBHbIE IMOHATHS, 3AKOHbI M MOAEJIH
TePMOAUHAMMKHU, XUMHYECKON KHHETUKH, IEPEHOCA TelJIa U MACChl

VYposens 1 3aKOHBI TEPMOJIMHAMUKH, XUMUUECKON KUHETHUKH, IIEPEHOCA TeIula U
Macchl B MPOGECCUOHATEHOM eI TEIbHOCTH, OTMCHIBAEMbIE
MAaTreMaTUuYeCKUMHU 3aBUCUMOCTIMU

YPOBGHL 1 HCITOJIF30BaTh U3BECTHBIMN arriapar TCpMOANHaAMHKH, XHUMHYECKOM
KHHCTUKHU, ICPCHOCA TCIIA U MACCHI B XOA€ PCIICHUA
HpO(i)GCCI/IOHaJ'IBHBIX 3aJ1a4d

Yposens 1 HaBBIKOM aHaAlIM3a UCCIIEAYEMOro 00BEKTa C TOUKH 3PEHUS 3aKOHOB
TEPMOJMHAMUKH, XUMHUECKOW KUHETUKH, ITIepEeHOCca TeIjia U MacChl

ITK-10:croco0HOCTBIO OCYIIECTBJIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE
npouecchl B METAJUIyPrui M MAaTepHaioodpadoTke

VYposens 1 MEPCTIEKTUBBI PA3BUTUS TEOPUU METALITYPIUYECKUX MTPOLIECCOB KaK
TEOPETUYECKON OCHOBBI NPEBPAIICHUN, TPOTEKAOIINX IPU
BbIIIIEJIaYMBAHNU U U3BJICUEHUU METAJIOB U3 TEXHOJIOTHUECKHUX
pacTBOPOB, BBICOKOTEMIIEPATyPHBIX IIPEBPAILIEHUI

3



YposeHs 2 (U3UKO-XMMHUYECKYIO CYLTHOCTb SBJICHUN U MPOLIECCOB, CBS3aHHBIX C
OCYILIECTBIEHUEM OTJAEIIBHBIX ONEpalli TMAPOMETAIUTYPIUYECKHX,
MAPOMETAULY PTUYECKUX TEXHOJIOTUH U DIIEKTPOMETAILILY PrUYECKUX
IIPOLIECCOB.

ypOBeHB 1 OLCHUTH TCPMOJUHAMUYCCKYIO BECPOATHOCTD IMPOTCKAHUSA OTACIBbHBIX
MMpoHuecCCOB € YUECTOM KOHKPCTHBIX YCJ'IOBI/Iﬁ H BCHICCTBCHHOI'O COCTaBa
CHUCTCM, B KOTOPBIX OCYHICCTBIIACTCA UCCICAYCMOC BSaHMOHeﬁCTBHG

YposeHs 2 OLIEHUTD BIHMSIHUE OTACTBHBIX (DaKTOPOB HA CKOPOCTH MPOTEKAHUS
onepauuit
Yposens 3 OIIPEACIIUTH BEPOATHYIO JIMMUTHPYIOLILYIO CTaIHIO IIpOLecca U

MPEJIOKUTH PEIIeHHsI, 00eCTIEYNBAIOIIUE PETYIUPOBAHNE CKOPOCTHBIX
MoKazareJien rnporecca

Yposens 1 HaBbIKaMH pabOTHI CO CIIPABOYHOM, MEPUOANUECKON U MOHOTpadUUeCKOn
JUTEPATYpOH JUIsl pellieHHs] TPAKTUUECKUX 3a/1a4

Yposens 2 CaMOCTOSITEILHOTO U3yUeHUsl, aHATTN3a U 00001eHIs HHPOpMALIUU AJIs
NPUHATHS peIIeHUH B 001acT (POPMHUPOBAHUS TEXHOJIOTHIECKUX CXEM,
coZiepKaluX TUAPOMETALTYPTrHUYECKUE TIEPEEIIbl

Yposens 3 paboThI CO CIIPABOYHOM, IEPHUOIUUECKON U MOHOTPahUUIECKON
JIUTEPaTypou I pelICHUs IPAKTUYECKUX 3a[1a4 MUPOMETALUIYPIUU U AP

1.4 Mecro aucuuIUIMHBL (MOJIYJi) B CTPYKType 0Opa3zoBareibHOMN
pOrpaMMbl

OOGoramenue u nepepadoTKa MUHEPATHHOTO M TEXHOTEHHOTO CHIPBS
dusnyeckass XUMus

Xumust

Maremaruka

OCHOBBI METALTYPIUU

OCHOBBI TEXHOJIOTHM TOJyYEHHS] METAUIOB
[IpoekTHad neATEIBHOCTH

O6opyoBaHNE METALTYpPrU4eCKOro MPOU3BOJCTBA
Mertamnyprusi 0JaropoiHbIX METALIOB
MeTtamnyprust Jerkux MeTauIoB
HayuHno-uccnenoBarenbckas padorta

1.5 Oco0eHHOCTH peaTnu3allii JUCIIUILINHEI
S3pIK peanm3zauuu IUCUMUILIAHBI Pycckuit.

Jucuuminaa (MoayJib) peanusyetcs ¢ npumenenueM 20 u JIOT

https://e.sfu-kras.ru/course/view.php?1d=22454




2. O0beM JUCUUILINHBI (MOXYJIS)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 5
(akam.gac)

Oomast Tpy10eMKOCTh

AUCIHHMILIHHBI 5(180) 5 (180)

KonTakTHas pa6ora ¢

npenogaBaTesiem: 2(72) 2(72)

3aHSTHS JICKIIMOHHOTO THITA 1(36) 1(36)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)
HPaKTUKYMBI
J1abopaTropHbIe paboTHI 0,5(18) | 0,5(18)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora

o0y4JaoImmuxcs: 2(72) 2(72)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanus, 3anaun (PI'3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her
KypcoBas pabota (KP) Her Her
IMpomexyTounas arrecrauus |1 (36) 1(36)
(Ox3ameH)




3 Conep:xanne TMCHUTIIAHBI (MOXYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEMHUHApPCKOTro TUIa
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nekiuonH | [Ipaktuue | paboTb TenbHast | DopMupyembie
Ne n/mt (pa3znensl)
Oro Tumna CKHe u/unu paboTa, | KOMIIETEHIMH
JUCLUTUIMHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
Teopus
1 TUAPOMETATTYPrH 12 6 10 24 IK-1 TIK-10
YECKUX [1K-4
IPOLIECCOB
Teopus
) NIEKTPOMETALILYP 12 6 4 24 [IK-1 IIK-10
TUYECKHUX [1K-4
IIPOLIECCOB
Teopus
3 MAPOMETAIUTY PTU 12 6 4 24 [K-1 IIK-10
YECKUX [1K-4
IIPOLIECCOB
Bcero 36 18 18 72

3.2 3aHsaTHs JIEKIUOHHOIO THUIIA

O0BeM B akajg.gacax

No | Nepasnena B TOM YHCIIC, B
/i mucuuniauH | HaumeHoBaHue 3aHATHH B MHHOBALMOHHOM B TOM ‘H/ICHG,UB
BI cero bopme ANEKTPOHHOMN
dopme
Bunnl
THIPOMETAIUTY PrUYECKHUX
nporeccoB. THITBI
1 1 pon 0 0

pacTBOpOB. 3aKoHBI Payiis
I'enpu. Cpennumit
XUMHYECKUN MOTEHIMAI




Cranuu reTeporeHHoro
npouecca. Otinnuue
muhy3nOHHOTO pekrMa
OT KHHETHYECKOTO.
Bnusinue Temneparypbl
Ha CKOPOCTh
reTepOreHHOr0 Mpoliecca:
TEMIIepaTypHBIN MIPOLIECC
mudy3um, mpaBuIO
Bant-T'odda,
TeMIeparypHbIi
KOA(PPUITUEHT KOHCTAHTHI
CKOPOCTH PEaKIIH,
ypaBHEHHE AppeHnyca

OoO1ee ypaBHEeHHE
MOTOKA BBIIIEIaYBaHUSI.
VY nenbHas CKOpOCTh
BbIIleaynBanHus. Cxema
MOJICNIN BBILICTAYMBAHMS.
3aKOHOMEPHOCTH
BHEIIIHEW U BHYTPEHHEHN
muddys3un.
3aKOHOMEpPHOCTHU
MPOTEKaHMsl Ipoliecca B
KUHETHYECKOW 00JIaCcTH.
Bnusinue ycnoBuii
BBIIIEJIAYUBAHUS HA
JTUMUTHPYIOIIYIO CTAIUIO
mporecca

OO011re MOHITHS
IIPOLIECCOB HOHHOTO
00OMeHa 1 IKCTPaKIINH.
CocraB HOHOOOMEHHBIX
CMOJI, UX OCHOBHBIE
XapaKTEPUCTHUKH.
PaBHOBECHE HOHHOTO
oOMeHa, ero
KOJIMYECTBEHHEIE
XapaKTePUCTHKH

@akTOopHI, BIUAIONINE HA
pacTBOPUMOCTD COJIEH.
YcnoBus ocaxaeHUs
THJIPOKCHJIOB, OCHOBHBIX
coneit u cynbpuIoB.
Paznencune meTanion
OCaXKJICHUEM
TPYAHOPACTBOPUMBIX
COEeIMHEHUN




3aKOHOMEPHOCTH
COOCKJICHHUS IPUMECEH.
N3omopdHoe n
Henu3oMophHOe
COOCaXJICHHUE.
AncopOuonHoe
COOC@XICHHE MTPUMECEH.
Crapenue ocankoB

OCHOBHBIC 3aKOHBI
AIIEKTPOJIN3a. 3aKOHBI
@apanes. TOII paboTbr
3NIEKTpOJIU3epa

OcHOBBI TEOpPUH
AIEKTPOTUTUYECKOMN
JMCCOLMAIINY.
DIEeKTPONPOBOTHOCTH
ANEKTPOJNTA. SIBICHHS
i y3un 1 MUTpaITIH

Mexanuzm
BO3HUKHOBEHUS
ANEKTPOTHOTO
noreHuuana. JIBouHou
AIEKTPUYECKUH CIION
(A3C). Ilpuunns
Bo3HuKHOBeHHs J[DC.
[TonsiTre Toka oOMeHa.
O6parumeIi,
HEOOpaTUMBIH,
CTallMOHAPHBIN
ANEKTPOJHBIN MOTEHIHAT
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TepMmoauHamuka
AIEKTPOIHBIX MPOIECCOB.
Knaccuduxarus
AIEKTPOJOB U LIETICH.
DIIEKTPOHBIE PEAKIUH.
VYpasuenus Hepcra
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Kunertunka >1eKTpoHBIX
MPOLIECCOB. AHOJHBIC U
KaTOJIHbIE PEAKIIUU.
[Tonspusauus u
NepeHanpsKeHue.
[TaccuBHOCTH METALIOB.
Bnusinue mioTHOCTH TOKa
U COCTaBa dIEKTPOJIUTA
Ha aHOJTHO€ PAcCTBOPEHUE
MeTajua.
HepactBopumblie aHOBI U
IIPOLIECCHI, TPOTEKAIOIINE
Ha HUX.3aKOHOMEPHOCTH
00pa3oBaHMs U pocTa
KPUCTALTNYECKON (ha3bl.
Binsiaue pasnuaHbIX
(haKTOpOB Ha KaTOHOE
BBIJICTICHUE METAIIOB

12

DIIEKTPOIN3 BOAHBIX
pactBopoB. CTpoeHHE H
CBOICTBA PaCIUIaBJICHHBIX
coneit. dusnko-
XUMHUYECKHUE CBONCTBA
pacIuIaBICHHBIX COJICH.
Crpoenue
pacIuIaBICHHBIX COJICH.
I110THOCTB, BI3KOCTD,
maddysus,
MMOBEPXHOCTHOE
HATSHKCHHUC
pacIuUIaBIICHHBIX COJIEN

13

Tepmoaunamuka u
KHHETHKA IMPOIECCOB
nuccounannu. Kpurepun
MIPOYHOCTH COCTUHECHUM.
PacueT BeTmunHEI
JaBJICHUS TUCCOIMAINHI
OKCHJIOB, KapOOHATOB U
T.].

14

TepMmoauHamuka
BOCCTAHOBIICHHUS
METAaJIJI0B U3 OKCHUJIOB
razamu (CO, H2).
Bnusiaue temneparypsl u
MPUPOBI
BOCCTaHaBJINBAaCMOTO
MeTajla Ha paBHOBECHE.
BoccranoBsnenue
BBICIIMX Y HU3IIAX
OKCHJIOB




15

TepMoauHamMuKa peakiuii
okucieHusa. Kunernka u
MEXaHU3M OKHCJICHUS
MCTAaJIJIOB.
TepMmoauHamuka
OKHCJICHUS CYTb(QHUIOB U
B3aMOJEHCTBUA
Cynb(UIOB U OKCHUJIOB.
Kunernka nu Mexann3m
OKHCIICHUS CYTb(PHUI0B

16

Ctpoenue u cBoicTBa
IIJJAKOBBIX PacIIaBOB.
Knaccuduxarus u poib
IIJIAKOB B

METALTY PrUYeCKUX
npoueccax. [lorepn
METAJIOB CO IIJIAKaMH.
dopma HaXOKACHUS
I[BETHBIX METAIOB B
MPOMBIIUICHHBIX IILTaKax

17

JInkBammoHHoe
paduHupoBaHue.
VYpasuenne CTokca,
TPaHUIIbI €70
MIPUMEHUMOCTH.
JIukBanmonHoe
papuHUpOBaHUE
METaLIOB (CBUHIIA,
0JIOBA)

18

OcobeHHOCTH
KPUCTALTA3AINH B
CUCTEeMaXx C TBEPIbIMH
pacTBOpamH,
paBHOBECHas U
HEpaBHOBECHAs
KpUCTAIA3AIHS.
PaBHOBECHEBIN 1

3 PeKTUBHBIH

Ko punmeHTHI
pacrpeneneHus MPUMeECH.
MeToabI OYHUCTKHA Me-
TaJIOB HApaBlIeHHOU
KpUCTAIIM3aLHEH,
OCHOBHBIE MTapaMeTPhI
npoiiecca u ux
OIITHMU3AIMs. 30HHAST
IIaBKa

Doaora

246

3.3 3aHATHS CEMUHAPCKOTO THUIA
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O0BeM B akaj.gyacax

No
B TOM 4HUCJIC, B B TOM YHCIIC,
Ne | paznena . .
HanmeHoBaHMe 3aHATHI WHHOBAITMOHHOMN B
/1 | IUCIIAILT Bcero Ny
dbopme AIIEKTPOHHOM
WHBI
dbopme

CrniocoObl BBIpKEHHS
KOHIICHTPAIIMH PacTBOPA.
CBs13b MEXIY
KOHIICHTPAIHSIMH,
BBIPOKEHHBIMH PA3TUIHBIMU
crocobaMu

Pacuer
TepMOIII/IHaMI/I‘-IeCKI/IX
XapaKTEPUCTHK TPOIIECCOB
BBIIIICJIAYBAaH U SL

Pacuer ko3¢ dpurnmenrta
paznenenus, JJOE, ITJIOE

Pacuer koadpurmenta
pazaenenus, [JOE, ITTOE

Pacuér
MIPOU3BOAUTEIBHOCTH
5 2 ANEKTPOIU3EPOB, BHIXOAA ITO 2 0 0
TOKY, YJIeJIbHOTO pacxo/a
AEKTPOIHEPTUHN

Pacuér coctaBoB u (pusuko-
XUMHYECKHUX CBOWCTB
(TIIOTHOCTB, YAENBHBIN U
MOJIBHBIH 00BEM,
AJIEKTPOIIPOBOTHOCTH)
pacIUIaBIeHHBIX COJIeH

Omnpenenenue
7 3 OKHCIIUTENBHOU 2 0 0
CIOCOOHOCTH Ta30BOM (azbl

AHanu3 auarpamm
COCTOSIHUS JIBYX- U
TPEXKOMIOHEHTHBIX
OKCHJIHBIX CHCTEM

Omnpenenenue BbIX0Aa U
9 3 cocTaBa MPOAYKTOB 2 0 0
JTUKBaLUU

3.4 JIabopaTopHbIC 3aHATHS

No Ne HaunmMmenoBanue 3aHsatui O0beM B akaj.yacax
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B TOM HCIIE, B | g oM uncre,
pasacia MHHOBAllMOHHOM B
/T | TACIUTLI Bcero .
et hopme DIEKTPOHHOMN
WHBI
dbopme
N3yueHne 3akoHOMEPHOCTEN
1 1 Ipolecca BhIlleIaqBaHUS 6 0 0
IIMHKOBOTO OTapKa B
CEpHOKHCJIOM pacTBOpeE.
CopO1moHHOE BBIJICIICHHE
2 1 MeJIU U3 CyIb(haTHBIX 4 0 0
pacTBOpOB
DIIEKTPOIIUTHUECKOE
3 2 4 0 0
pabuHIpOBaHHE MEIN
W3yuenue ycnoBuit
4 3 BOCCTAHOBJICHUS METANIOB U3 4 0 0
UX OKCHJIOB
Daoanx 1Q N Ay

S5 ®oHa OUEHOYHBIX CPEICTB /AJIs1 NMPOBeAeHHUS] TPOMEKYTOYHOI
aTTecTaluu

OHCHO‘IHLIC CpCACTBA HAXOLATCA B IPUITOKCHHUH K pa60‘H/IM
ImporpaMmam JUCHUILIINH.

6 IlepeyeHb OCHOBHOW W JONOJHHUTEJbHON Y4eOHOH JMTEpPaATYpHI,
He00XO0AMMOM VISl OCBOEHM S JUCUMILTHHBI (MOTYJIs1)

6.1. OcHoBHas UTEparypa

ABTOpBHI, 3arnaBue H3narenscTBO,
COCTaBUTENIHU roj

JI1.1 |IlorogaeB A. M., |Teopus nupoMeTaurypruaeckux KpacHosipck:
[ToromaeBa . A. |mporieccoB: [cOOpHUK 3a1ad| CdYy, 2007

JI1.2 | Ha6ottuenko C. ABTOKJIaBHas THAPOMETALTYprus UBeTHhIX | EkarepunOypr:
C., Ineepcon . |meramnos: Tom 1 Ypanbckuit
M., KamamrankoBa TEXHUYCCKUH
M. U., Yyraes JI. YHUBEPCUTET -
B., Haboituenko VIIN, 2008
C.C.

JI1.3 | Habotiuenko C. [Ipouecchl 1 anmaparsl [IBETHOM ExarepunOypr:
C., Arees H. T, METAJUTYPTHH: YIEOHUK TSI By30B TI0 VYpanbckuit
JlopomikeBudy A. | HalpaBJICHUIO IOJATOTOBKHU TEXHUYECKUI
II., XKykos B. II., | aMIIOMUPOBAHHBIX CIIELIUATUCTOB YHUBEPCUTET -
Enucees E. 1., "Metamnyprus" VIINA, 2005
Kapenos C. B.,

Jlebens A. B.,
Mamstuenkos C.
B., Haboiiuenko
C.C.
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JI1.4 |Yexymnn B. C., I'mnpomeTamtyprudeckue nponecesl: KpacHospck:
Oneiinukosa H. MPaKTUKYM JUISl By30B I10 CIIELUATBHOCTH KpacHosipckuit
B. 150102 "Metamayprust HBETHBIX METALIIOB" | yHUBEPCUTET
I[BETHBIX
METaJIOB U
30J10Ta
[I'YIIMu3], 2004
JI1.5 |Yexymun B. C., Teopust THAPOMETALTYPrU4ECKUX KpacHospck:
[TepdumibeBa H. MIPOIIECCOB: [COOPHUK OIMHCAHUIA Kpacnosipckuit
C., OnecithukoBa | mabopaTropHBIX paboT] YHUBEPCUTET
H. B. LBETHBIX
METa/UIOB U
30J10Ta
[['YIIMu3], 2004
JI1.6 | Hcaesa JI. A. TeopeTnyeckue OCHOBBI AJIEKTPOJIN3a Kpacnospck: U3a-
pacIIaBJICHHBIX COJIeH: yueOHoe mocodue Bo KI'TAIlMu3,
2002
JI1.7 |Ucaesa JI. A., Teopust 21EKTPOMETAUTY PTUYECKHUX Kpacnostpck:
Muxanes [O. I'. IpOIIECCOB: yuel. mocodue s By30B I10 I'VIIMu3, 2006
crient. "MeTtautyprust IBETHBIX METALIOB"

JI1.8 |Ucaesa JI. A. Teopus 31€KTpOMETAUTYpPrUueCKUX Kpachosipck:
MIPOIIECCOB: METOAMYECKUE YKa3aHUS K Kpacnosipckuii
71aboparopHbIM padoTaM JJIsl CTYJIEHTOB YHUBEPCUTET
crnenuanbHoctu 150102 "Meramnyprus LBETHBIX
[IBETHBLIX METALIOB" METALIOB U

30J10Ta
[['YIIMu3], 2004

JI1.9 | benoycoBa H. B. | Teopus nupoMeTaurypruaeckux Kpachosipck:
MIPOIIECCOB: yueh.-MeTo/1. mocodue mis 1ab. | CDY, 2012
pabort [nns crynentos crer. 150400.62.02
"MeTtamnyprusi IBETHBIX METAIIIOB" |

6.2. JlonoJHUTENBHAS JIUTEPATypa
ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBUTEIN roj
JI2.1 |Boapaman I'. M., | Teopus ruipoMeTaliTyprudecKux Mockaa:
3enukman A. H. IpoueccoB: yueOHoe nocodue ais By3oB 1o | MuTepmer
crel. "XUMUYeCcKasi TEXHOJIOTHUS PEIKUX WHXUHUPUHT,
METAUIOB U MAaTEpUAIOB HA X OCHOBE" 2003
JI2.2 |Ilorogaesa U. A., |Teopus nupoMeTaurypruueckux Kpacnosipck: U3 -
[TorogaeB A. M., |mpolieccoB: MporpaMMa, METOI. YKa3. u Bo KI'AIIMwu3,
Komnau U. 1. KOHTPOJIBHBIE 3a1aHus I CTYIEHTOB 1999
METAJUTyPTrHUeCKHX CIell. 3a04. (OPMBI
o0y4eHus
6.3. Meroandeckue pazpaboTKu
ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENIU roj
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JI3.1 |Ucaesa JI. A., Teopus 2IEKTPOMETALTY PIUYECKUX KpacHospck:
Muxanes [O. T'. MPOLIECCOB: [[IPAKTUKYM | KpacHosipckuit
YHUBEPCUTET
IIBETHBIX
METAIIOB U
30J10Ta
[I'YIIMu3], 2006
JI3.2 | Tonens C. U., Teopusi METALTYpru4eCcKUX MPOIECCOB: Mockaa:
CotnukoB A. U., |yueb. mocoOue i CTYJCHTOB METALTypr. Mertamtyprus,
bopounenkos B. H. |cnen. By30B 1986

7 Ilepeyenb pecypcoB HMHGPOPMANUOHHO-TEJICKOMMYHUKALIMOHHOMN
cetu « MHTEpHET», HEOOXOAUMBIX IJISl OCBOCHUS JUCHUILINHBI (MOTYJIs1)

D1 |Teopernueckue OCHOBEI https://e.sfu-kras.ru/course/view.php?
METALTYPru4eCcKOro Mpou3BO/ICTBA 1d=22454

22 | ObpazoBarenbHbIi pecypc PI'AOY BO http://media.ls.urfu.ru/429/1123/2328/
«Yp®@Y umenu nepsoro IlpesunaeHra
Poccuun b.H.Enpiiunay: O6opynoBanue
THIPOMETAIUTY PTUYECKHUX 3aBO/IOB
[anexTpoHHbIN pecypc]

23 | Hayunas 6ubnuorexa COY http://bik.sfu-kras.ru
34 | Bce o MeTautypruu [37IeKTPOHHBIH http://metal-archive.ru/
pecypc]
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8 Meroauueckue ykazaHusi AJ O0Yy4aIOUIUXCHA IO OCBOEHUIO
AUCHUIIHHBI (MOXYJIs1)

Kypc U3y4YECHU TUACUUTUIUHBI «Teopetnueckue OCHOBBI
METALTYPIHYECKUX TMPOLIECCOB» BKIOYaeT B ce0s: Jnekiuu (36yacon),
npaktuyeckue 3ansatus (18 uacom), ynaboparopubie padoTsl (18 wacoB). Ha
CaMOCTOSTENIbHYIO padOTy CTYJICHTaM OTBOAMUTCS 72 dyaca.

Yrenune JIEKIII MPEANOoaracT HCIIOJIL30BaHUE CTyJICHTaMU
y4eOHHUKOB M Y4EOHBIX TTOCOOUH TI0 MPUBEICHHOMY CIIHCKY JINTEPATYPHI.

Jlekiuu  TOMOJIHSIOTCS  TMPAaKTUYECKUMU  3aHATHSIMU. B 1ienom
MPaKTUYECKUE 3aHATHS TI0 TEMaTUKE COBIAAAlOT C IPOYUTAHHBIMU
aexkuusiMu. Llenp mpakTUYecKux 3aHATHNA — JOMOJHUTh W 3aKPENHTh 3HaAHUS,
MOJIyYCHHbIE Ha JIEKIIMOHHOM Kypce. CTyAeHThl ydarcsi MNpPOBOJUTH
rpaMOTHO TPOBOJUTH OCHOBHBIE BHJBl METAUIYPrUYECKUX PacyeToB,
pacCuMThIBaTh  MOKa3areiad METALIYPrHUYeCKUX TMPOIECCOB, COCTaBIATh
OanaHChl, BHIOMpATh W PaCCUUTHIBATH OCHOBHOE oOopynoBaHue. [l paboTel
Ha TMPAKTUYECKUX 3aHATUSI PEKOMEHIYETCS HMETh MpU ceOe KOHCHIEKT
JeKIui U yaeOHoe mocodune, peKOMEHI0BAaHHOE MPETOIaBaTeIeM.

CamocrosiTenpHas paboTa CTYJICHTOB BKIIFOYACT B CeOs:

-U3y4Y€HHUE TEOPETHUUECKOrO Kypca

-MIOJITOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHSIM

CamocrosTenbHas pabdoTta npeaycMarpuBacT H3yUYCHHE
TEOPETUUECKOrO0 Kypca IO BOMpPOCaM, BBIIAHHBIM TMpenojaBareyieM Ha
JEKIIMOHHOM  3aHsATUU. JlJId  u3ydeHHs  HCHOJIB3YyeTCS  JIUTeparypa,
PEKOMEHIOBaHHAs ITPETO/1aBaTesIeM.

[logroroBka K NPaKTHUYECKUM 3aHATUS TIPEIyCMaTpuUBacT pEIICHUE
3a7a4 M0 PEKOMEHIOBAHHBIM METOJUYECKUM yKa3aHUSIM.

[TogrotroBka Kk  7a0OparoOpHBIM  3aHSATUAM  IIPEayCMarpuBacT
BBITIOJTHEHHE OTYETA U MOJTOTOBKY K 3alllUTe J1a00paToOpHBIX PadoT.

DOK3aMeH TPUHUMAeTCd B OHJAH-popMare C UCMOJIB30BAHUEM
cepBuca BusieokoHpepenuuii ZOOM unu B oduaiiH-popmare.

9 IlepeyeHb MHGPOPMANMOHHBIX TEXHOJOTH, MCIOJb3yeMbIX IPH
OCYIeCTBJICHMH 00pPa30BaTEJIbHOIO MPOLECcCa MO JUCHUILINHE (MOIYJIIO)
(mpu HEOOXOAUMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTIEUEHHUS

9.1.1 | )Onepaunonnas cuctema Microsoft Windows 7 wmu Oosee mo3gHel Bepcuu (WiIH
AQHATTOTHYHAs )

9.1.2(2)OducHerit maker Microsoft Office 2007 wimm Oonee mno3aHed Bepcunm (WU
AQHAJTOTUYHBIN ), BKIIFOYAFOIITU:

9.1.3 | - TexcroBsI penakTop Word,
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9.1.4| - penakTop 3neKTpoHHBIX Tabnuil Excel;
9.1.5| - penaktop npe3enranuii Power Point.

9.2 IlepeueHb HEOOXOIUMBIX MH(DOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
9.2.1 | OnexTpoHHO-OMOMMOTEUHAs cuctema COY obecneunBaeT [uis  OOYYarOUIHXCS

JIOCTYII K COBPEMEHHBIM MNpO(heCcCHOHATbHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIIPpaBOYHBIM U ITOUCKOBBIM CUCTECMAaM.

10 MarepuajbHO-TeXHUYeCKass  0a3a, HeoOxoammass IS

OCYIIeCTBJIEHUS 00Pa30BaTEJILHOIO NMPoIecca MO0 JUCHHUILINHE (MOYJII0)

JIeKIMOHHBIE W TPAKTUYECKHE 3aHSATHS TIPOBOJSTCA B YYCOHBIX ayJUTOPHUSX,
ocHauleHHbIX [I19BM, nHTEepakTUBHOM JOCKOU U IPOEKTOPOM.
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