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1. llesu u 3212494 AU CIUILIHHBI

[enbro 0CBOEHUS AUCUMILIUHBI SBISETCS CPOPMUPOBATH MUPOBO33PEHUE, TOATOTOBUTH
OaxanaBpa o HarnpasieHuio 151400, 3Haroero CoBpeMeHHbIe TEHACHIIMH Pa3BUTHUS
ANIEKTPOCTANEIIIABUIIBHOTO MPOU3BOACTBA BO B3aUMOCBS3H C IPYTUMH CIIELIHAIBHBIMU
JUCUUIUIMHAMY LUKJIA. 3ajadaMy U3yUYEHUs JUCHUIUINHBI SBJISIOTCS HAYYUTh CTYJEHTA: —
(opMynupoBaTh OCHOBHBIE TPEOOBAHUS K TEXHOJIOTMYECKUM MPOLECCaM MPOU3BOICTBA; —
BbIOMpaTh HEOOXOAUMOE 000PYJOBAHNE C YUETOM PELICHMS 3a/1a4 SHEPTO- U
pecypcocOepekeHust; — BBIOMpaTh U 000CHOBBIBATH 3(PPEKTUBHBIE METO/IbI OPraHU3aIuU
IPOU3BOJICTBA; — BBIIOJIHAThH UCCIIEI0BAHUS METAIITYPIHUECKHUX IPOLIECCOB U
000pyAOBaHUs; — COCTABIATh 0030pbl HAYYHO-TEXHUUECKON JIUTEpPATyphl B 00JaCTH CBOEH
npo¢ecCuOHAIBHOMN J1eATENbHOCTH.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

1.BBenenne. CTpoeHuE U CBOKCTBA )KUAKUX CTajIu U nutaka. JKee3o u ero criaBbl.
XKunkoe xene30 kak pacTBoputesib. PopMbl CylecTBOBaHUS U pacTBO-puMocTh C, Si, P,
O, S, H, N u 1p. B :KuaKoM xeje3e. BausHue TemrepaTypbl U COCTaBa CTAJIM Ha
pPacTBOPUMOCTB ¥ aKTUBHOCTB NpuMecen. MeToauka pacueta akTUBHOM KOHLUEHTPaLUU
KOMITOHEHTOB cTanu. OyHKIIUKU 1 00pa30BaHME MUTAKOB IEKTPOIIABKH CTAIN. THIIBI U
Pa3HOBUIHOCTH LIJIAKOB AJIEKTPO-IUIABKU CTAJIU (OCHOBHbBIE, HEUTpAJIbHBIE, KUCIIBIE,
OKHUCIIUTENIbHbIC U BOCCTAHOBUTEIbHBIE). VX XapaKTepUCTUKA, XUMUUECKUN U
MHUHEPATOTUYECKUN COCTaB. J(MarpaMMbl COCTOSHUS BaXKHEUIIINX OKACHBIX CHCTEM.
CrpykTypa pacIulaBIeHHBIX NUIAKOB. XapakTep B3aUMOAECUCTBUS C METAJIIOM.
CoBpeMEHHBIE TTPEACTABIEHUS O CTPOCHUHU PACIUIABICHHBIX IIIJIAKOB U METOJAUKH pacueTa
AKTUBHBIX KOHIICHTPAIIMN WX KOMIIOHEHTOB. XUMUYECKHE U (PU3NUECKHUE CBOMCTRA
nuiakoB. VX BiIMsIHME HA MIPOTEKAHUE CTAJIEIIIIABUIIBHBIX MTPO-11€CCOB. [I0BEpXHOCTHBIE
SIBJICHUS B MpoIleccax Mpou3BoAcTBa cTaiu. CBoOOIHASI TOBEPXHOCTHAS DHEPTHSI.
CwmaunBanue. Aare3us v Kore3usi. BnusHue noBepXHOCTHOM SHEPTUM HA
TEPMOJIMHAMUYECKHUE MTapaMETPbl XUMUYECKUX PEAKIIMi B CTAJIEIJIABUIIBHON BaHHE.
AncopOimoHHbIe Mporiecchl. MeToiuKa pacuera MOBEPXHOCTHON KOHIIEHTpAIlUU
KoMItoHeH-ToB. O0e3yrepoxuBanue, nedocdopais, Ipyrue IpoIecchl OKUCITUTEIHHOTO
neproja v MOBEEHNE Ta30B MPH AIEKTPoIiaBke ctanu. O01ast XxapakTepu-cTUKa
IIPOIIECCOB OKUCIUTEIHLHOTO paduHUPOBaHUsA. MaccomepeHoc B CTaIbHON BaHHE.
Bnusinue nepeMeninBaHus U CTENEHU Pa3BUTHUSL MEK(Pa3HOU MOBEPXHOCTU HA
KUHETHUYECKUE YCIOBHUSI, CKOPOCTh U MOJHOTY NPOTEKAHUS METAJUTYPTrUU€CKUX MTPOIIECCOB.
Ponb kucmoposa Bo3ayxa B OKUCIUTEIbHBIX (M BOCCTAHOBUTEIIBHBIX ) MIPOIIECCax
ANEKTPOIUIaBKU cTanu. ConepkaHue OKCUIOB 7KeJIe3a B MPOLECCE OKUCIUTEIBHOIO
padunupoBanus. CxeMbl MUTAHUSI BAHHBI KUCJIOPOAOM MPU PYAHOM M KUCITOPOIHOM KHUIIE.
OxkuciieHre KpeMHHMsI, MapraHiia, XpoMa, BoJib()pama U BaHa U MPU TUIABKE B OCHOBHBIX
IYyTOBBIX nedax. OU3NKO-XMMHUYECKHE OCHOBBI YMEHBIIICHUS yrapa JEruPYOIINX
a5IeMeHTOB. Poiib 00e3yrepoKuBaHUs METAJUTMYECKOTO paciuiaBa B peaiu3aiiu
IIPOLIECCOB €T0 OKUCITUTEIHHOTO paUHUPOBAHUS U HATPEBA BAHHBI IIPH JICKTPOILIABKE
ctanu. TepMoarMHAMUKA peaklMU OKUCIEHUS yriiepojaa. MexaHu3Mm mnpolecca U1 MecTo
IPOTEKAHUS PEAKITNH B PA3IMYHBIX CTaIuAX 00e3yrnepoxuBanus. CompoTUBICHUE
OTJZICJIBHBIX 3BEHBEB U CKOPOCTH Iporecca. Bonpoc o immutupyromeM 38eHe. Kpuru-
YeCcKue KOHIEHTpalunuy yrepona B metasuie. [lepepacnpenenenne noroka KMCI0poaa 1o
Mepe 00e3yriepokuBanms. Pacxo kucinopona Ha okuc-jienue yrepoaa. Coaep:kanue
KHUCJIOPOJIa B METAJJIE U OKUCIIUTEIbHAs CIIOCOOHOCTD IIIJIaKa BO BPEMSsI KUTICHUSI.



[ToBeaenue kucaoposa 1 0COOEHHOCTH KMHETUKHU 00€3yIIepOKUBaHUS PACILIaBa.
YMeHbIlIeHnEe OKUCIIEHUS JIETUPYIOIINX AJIEMEHTOB B Ipoliecce 00e3yriepoKUBaHUSI.
Bnusuaue gocdopa Ha kauecTBO ctanu. MexaHu3m v XuMu3M npoiiecca aedocdoparuu (c
MO3ULINI O MOJIEKYJISIPHOW U HOHHOW CTPYKTYpE IIJIaKa). YCIOBUS €ro YCIEIHON
peanuzanuu. Brusane coctaBa, KOIMYECTBA OKUCIUTEIHHOTO MITaka U 3PGEKTUBHOCTD
ero ooHoBieHus. Jlepocdopanms craniu BIyBaHUEM TTOPOITKOOOPA3HBIX MAaTEPUATIOB.
MexaHn3M OYMIIECHUS KUITAIIEH BaHHBI OT Ta30B U OKCUIHBIX BKJIIOYEHUN. YCIIOBUS U
BO3MOXKHOCTH HAarpeBa MeTajuia Ipu MeKTporuiaBke. HarpeB BAHHBI B OKUCIUTEIIBHOM
nepuoze. TemreparypHblil pexuM IU1aBKU. BiusiHue Bogopoaa 1 a3ora Ha CBOMCTBA
cranu. Mx comepkanue B METAILJIE U Y3JI0BbIE MOMEHTBI M TIO-BEJECHHUE NIPU TIJIABKE.
Ucrounuku noctyrienusi. opMmel CylieCTBOBAaHUS U PaCTBOPUMOCTH (COAEpKaHue) B
CTAJICTUIAaBWIBHBIX IJIAKaX. XUMHU3M PACTBOPEHUS ITUX Ira30B B IIJIAKAX U MEPEX0/Ia B
metasut. CkopocTs nporecca. Bogopono- u a3oronponunaeMocts nuiaka. Cpencrsa, odec-
NEYMBAIOIINE MUHUMAJIbHYIO Ta30HACHIIIEHHOCTh CTAJIM MPH IIaBKe. BHEneuHbIe
crocoOblI erazanuu Metaia. Jlecynbdypaius, pacKuciaeHue v JIErHpOBaHUE CTaJIu.
Bpennoe BnustHuE cephl Ha cBoicTBa cTainu. [IpodHOCTh Cynb(hUI0B, AeCyIbPyprUpyrOIIas
CIIOCOOHOCTh OKCHIOB Ml XUMHU3M TIPOIecca. YCIOBUS YCIENTHOM ecynbdypammu
meTasuia. CBsi3b MKy MPOIECCaMH PACKHUCIICHUS U Jecyabdypammn. Oco-0eHHOCTH
MIPOTEKAHUS MPOLIECCA B YCIOBUSIX BOCCTAHOBUTEIBHOIO MEPHUO/IA U BBIITYCKA TUIABKHU.
BnusiHne n3mMeHeHul coCcTaBa 1UIaKa U METaJljla Ha YCIOBHS U PE3YJIbTaThI
necynbdypanuu npu cMeHe Paznen 2XapakrepucTika cCopTaMeHTa IeKTpocTalel u
criaBoB. O01acTh MPUMEHEHUS TIeUel pa3IuyHbIX TUIOB. VX posb B 0011eM
MIPOU3BOJICTBE JEKTPOCTANIC. PAa3HOBUIHOCTHA M BAPUAHTHI TEXHOJOT MU IJIABKU B
OCHOBHBIX JYTOBBIX Tl€4ax. BiMsiHUE JIETUPYIONIMX 3JIEMEHTOB M BPEIHBIX TPUMECE Ha
MeXaHU4YeCcKue U PU3NKO-XMMHUYECKHE CBOMCTBA cTanel u craBoB. Knaccudukarms
CTaJiv M0 Ka4€CTBY, COAECPIKAHUIO YITIEPOJA, CTENIEHU JIETUPOBAHUS U HA3HAYCHUIO.
XHUMUYECKUI COCTAaB U HA3HAYEHNE OCHOBHBIX I'PYIII CTAJIM U cIu1aBoB. CTaHaapTu3anus
1 OyKBEHHO-ITM(PpoBas cucTeMa 0003HAYCHUST OTKPBITHIX MApPOK CTaJId U CIIaBoB. Pazmen
3 .MHIYKIMOHHBIX AekTponedeid. Kiaccudukaius n xapakTrepucTuka OrHEYTOPHBIX
MarepruayioB. JlyroBbI€ 3JEKTPOIEUH C BOJAOOXJIAKAAIOMMNMHA 3JIEMEHTAMHU CTEH M CBOJIOM.
JIyroBBI€ JIEKTPONEYH C JOHHBIM BBIITYCKOM HUJIKOTO METaJlla U nuiaka. Paznen
4.Ha3HAYEHUE, COCTAB, XapAKTEPUCTHUKA, IPEAbIBIsIEMble TPEOOBAHUS, MOATOTOBKA K
1J1aBKe. YCTaHOBKH JIJIsl TOIOrpeBa MUXThI. [lepepaboTka nbuin, CTPYKKHU, OTXOJI0B
numdonanus B [1IIb Pa3nen 5.mMarepuanoB u MalllvH JJ1s 3alpaBKy MeUd. 3arpyska
muxTel. [Topsaok U 3Tansl pacniaBieHus 3aBaJIKU. BiusHue yneabHOU MOIHOCTH,
AIEKTPUYECKOTO PEKUMA, COCTaBA U PA3MEILICHUS IUXThI, BPAILICHUSI BAHHBI,
WCIIOJIb30BAaHMS Ta30-KUCIOPOAHBIX TOPEIIOK, MPEABAPUTEIBLHOIO MTOAOTPEBA IIUXTHI U AP.
Ha JUIMTEIbHOCTH TutaBnenus. [Ipaktuka u 3 pex-TUBHOCTH UCTIOIB30BAHMS KUCIOPO/Ia B
nepuo/ miaasieHus. DU3NKO-XUMUYECKUE MPEBPAILICHHS], TPOUCXOIAIINE MPH MJIABJICHUH
muxThl. COBMEIIEHUE NIEpUO/ia MIIaBIeHUs U okucieHus. @opmupoBaHue Muaka.
Hedocdoparusa metamra. OcobeHHOCTH neproja IaBiaeHus Ha cBepxMoiHbIx JICII.
Paznen 6.1lenu OKUCIUTENBHOTO NEPUOJA TJIABKU U CPEICTBA UX peain3auuu. PynHblii u
KucIopoaHbii kum. OxoH4anue nedocdopannn, OUUIIEHUE OT Ta30B U HEMETAUTNYECKUX
BKJIIOUEHUH, Aecyab(]ypanus u HarpeB Metamia. Meroasl MHTEeHCUUKAIMU. 3aa4u
BOCCTAHOBUTEIBHOIO NIEPUO/A U CPEACTBA UX peanu3aluni. MeToIbl U TEXHOJIOTHS
packucienus. [ecynbdypanus. [lopsiiok BBeIeHHS JIETUPYIOIIUX JIEMEHTOB U CTEIICHb
ux ycBoeHusi. Koutponb coctaBa metanna. Opranu3aius BeIycka miaBku. [lytu
COKpAILICHUS JUIUTEIBHOCTH BOCCTAHOBUTEIBLHOTO Niepruoaa. OKUCIUTENIbHBIN U



BOCCTAHOBUTEIBHBIN MEPUOJIBI B COBPEMEHHOU TeXxHO-10ruu. Paznen 8.0cobennoctu
TEXHOJIOTUH BBITUIABKHU, PA3JIUBKH, COCTaB, Ha3HAYEHHUE, YCIOBUS CIY>KObI, TPeOOBaHUS K
cBOlcTBaM, cielipuueckue 1e(eKTbl, TEXHOJIOTHS BBIIUIABKU Pa3IMYHBIX TPy
KOHCTPYKLIHMOHHBIX, TOJIIUITHUKOBBIX, JIEKTPOTEXHUYECKHUX, KOPPO3UOHHOCTOMKHUX
ctaneil. DG HEeKTHBHOCTh BHEMEYHBIX CLIOCO00B paduHupoBanus. OTHOILIAKOBBIHI
npornecc. IGGhHeKTUBHOCTh OTHOCTAMIHHON CXEMBbI TPOU3BOJICTBA CTATH. XapaKTePUCTHKA
METaINTU30BaHHBIX MaTepuaio, ocooenHoctu JICII, TexHOMOTHS U TOKa3aTenu
ANEKTPOIUIABKUCTAIIN IPU HU3KOM, BBICOKOM U 100 %-HOM CoJlepKaHUU X B 3aBaJIKE.
Oco0eHHOCTH, JOCTOMHCTBA, HEAOCTATKY MPUMEHEHHSI METO/IA MEeperiaBa JIETHPOBAHHBIX
OTXO/IOB C MpUMEHEeHueM Kuciopoaa. CocTa, Ha3HaYEHHE, YCIOBHS CIIy>KObI, TpeOOBaHUS
K CBOMcCTBaM, crienuduueckue A1eeKTbl U TEXHOJIOTUS BBIIIJIABKU OBICTPOPEXKYILEH U
KOPPO3MOHHOCTOMKOM cTasIi. [Ipon3BOICTBO KOPPO3MOHHOCTOMKHUX CTAIEH C IPOAYBKOU
KHUCIIOPO/IOM B BaKyyMe M METO/IOM T'a30KUCIOPOAHOTO padunupoBanus. Paznen
9.J10CTOMHCTBA, HEAOCTATKH U 00JIACTh MPUMEHEHHUS KUCIIOTO IIpoliecca 3IeKTPOIIaBKU
ctasnii. OOpazoBaHue, pU3NUECKUE U XUMUYECKUE CBOMCTBA U AKTUBHOCTh KOMIIOHEHTOB
KHCIIBIX NUTaKoB. [loBeneHre Maprania U KpeMHUS IIPU IUIABKE B II€YaxX C KUCIOU
byTepoBkoif. OCOOCHHOCTH MPOTEKAHUS TIPOILIECCOB 00€3yTIIEPOKUBAHUS.
PackucnurenbHas ciocOOHOCTh MapraHa ¥ KPEMHUS B YCIOBHIX KMCIIOTO IIpoLecca
AIIEKTPOILIABKU CTalH. TpeOoBaHMs K IIMXTOBBIM MaTrepHraliaM KUCJIOoro mpo-1ecca. Pexxum
raByieHHs 3aBajky. LIIMXTOBBIN U TeMIepaTypHbIid peXUM IU1aBKU. OCOOEHHOCTH
TEXHOJIOTMU OKHCIIUTEIIBHOIO IEPUOAA TUIABKU. PeXKUM packuciIeHUs MeTailia u
TEXHOJIOTUS ITPOBEAECHUS BOCCTAHOBUTEIBHOTO IEPHUOAA PSIAOBON CTAIM U METAJLIA
OTBETCTBEHHOT0 Ha3HaueHusd. [lepemnias JIEeTHPOBAHHBIX OTXO/IOB B KUCJIBIX ME€YaX.
CpaBHUTENbHAS OLIEHKA TEXHUKO-IKOHOMUYECKO 3(pPeKTUBHOCTH pabOThl OCHOBHBIX U
KHCJIBIX AYTOBBIX Ieuel. [IpenMyniecTBa 1 HEAOCTATKHU [JIABKU CTAJIA B UHAYKIUOHHBIX
neyax. Mx coprameHT 1 obnacts npumeHeHus. Pasnen 10.CebecTouMOCTb 3IEKTPOCTAIIH.
Boixon roqHoro. Meponpusitust o 00€CredeHnIo BhIITyCKa CTalld BBICOKOTO KauecTBa U
sKOHOMUHU MeTajuta. COBpeMEHHAasi TEXHOJIOTHSI IPOU3BOACTBA 3JIEKTPOCTA-JIH.

2. Komnerenuuu odyuyarwumerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (xomneTeHun) oOyuenus no aucuurinae (3YHer)

3HaTh:- OCHOBHBIC IMOHATHA, IIPUHIUIILI U
TCXHOJIOTMH B MCTAJUTYPIUH, - OCHOBHBIC (bOPMYHBI
1 MCTOJUKH pacd€TOB, - OCHOBHEBIC 3aKOHOMEPHOCTHU
TCXHOJIOTMYCCKUX MPOUCCCOB.

'YMeTh:- aHAJIM3UPOBATh U BBIOUPATH ONITUMAIHHYIO
TEXHOJIOTHUIO MPOU3BOJCTBA CTAJIH, - [T0JIb30BaThCS
HAy4YHO-TEXHUYECKOM U TEXHOJIOTHUYECKON

ITK-1 crtocoOHOCTHIO K aHANIU3Y U CUHTE3Y TOKYMEHTaIMEH, - aHAJIU3UPOBATH KOHCTPYKIIMHU
COBPEMEHHBIX IIEUe U UX DJIEMEHTOB IS
[IPaAKTUYECKOTO MCIOIb30BaHHUS B
METaJTypru4eCKOi MPOMBIIIEHHOCTH.

BraneTs:- MeToJjaMi CUHTE3a OCHOBHBIX
TEXHOJIOTHIA TPOM3BOJCTBA CTAJH, - CIIOCOOOM
BbIOOPA ONTUMANBHBIX PEKUMOB IIABKH U
TEXHOJIOTUH MaTEPHATIO00pabOTKH.

OK-5 crnocoOHOCTBIO K CaMOOpPIraHU3aluy U 3HATh:- HAyYHbIE OCHOBBI OPraHU3ALH CBOETO
camMo00pa30BaHHIO TPyAa, - CIOCOObI U POPMBI TIOBBIIICHHS CBOCH




KBaJH(PHUKALUU 1 MACTEPCTBA.

'YMETh:CaMOCTOSTEILHO HpI/IO6peTaTL HOBBIC
SHAHUWA, UCIIOJIb3YSA COBPEMCHHBIC O6p330BaTe.]'H)HBIe
)4t HH(bOpMaLII/IOHHLIC TCXHOJIOI'NH.

BitaneTs:HaBbIKaMM TPUMEHEHHS] COBPEMEHHBIX WH-
(opMaIIMOHHBIX TEXHOJOTUH /1711 pabOThI C HAYYHO-
TEXHUYECKOM JINTEPATYPOH.

OIIK-7 roTOBHOCTBIO BEIOMPATh CPEICTBA
W3MEPEHUI B COOTBETCTBHUH C TPEOyeMOit
TOYHOCTBIO M YCJIOBUSIMU HKCILTyaTalluu

3HATb:- OCHOBHBIE MTOHTHS IPUHLIMIIBI U
WU3MEPEHHUS; - yCTPOUCTBO U IIPUHIUI IEUCTBUSA
CPEICTB U3MEPEHHUS, OCHOBBI; - METO/IbI HACTPOUKH
Y UCIIOJIb30BAHUS CPEJICTB U3MEPECHMUS B
[IPOU3BOJICTBEHHOM JIEATENBHOCTH - OCHOBBI
METPOJIOTHH, METO/IbI M CPEICTBA U3MEPEHUS
(GU3MUECKUX BEIUYHH, IPABOBbIE OCHOBBI U
CHCTEMBI CTaHIAPTU3AINH U CEePTH(PHUKALINH.

YMETh:- M0JIb30BATHCS CPECTBAMU U3MEPEHNUS B
COOTBETCTBUU C YCIOBUSMU IKCILTyaTalluu; -
[IPOBECTU IKCIIEPUMEHTHI 110 OLIEHKE TOUHO "CTH
paboTHI CPEJCTB U3MEPEHUS; - OLIEHUTH CTETIEHb
BIIMSIHMSI CPE/ICTB U3MEPEHUS Ha
MIPOU3BO/ICTBEHHYIO JAESITEIbHOCTD.

BrageTs:- MeTojaMu OLIEHKH, TEXHOJIOTUEN
pouecca ¢ y4€TOM HCIOJIb30BAHUS CPELICTB
M3MEpEeHHUs], - CII0COO0M BBIOOpA ONTUMAIbHBIX
CPEICTB U3MEPEHUS, OCHOBAHHBIX HA TOUHOCTH
U3MEPEHMUSL..

OK-8 roTOBHOCTBIO ITOJIL30BATHCS OCHOBHBIMU
METOJIaMH 3aIUThl TPOU3BOJICTBEHHOTO NIEPCOHAJIA
Y HaceJIEHUs OT BO3MOYKHBIX MOCJIEACTBUHN aBapui,

KaTacTpod), CTUXUHHBIX OeICTBHIA

3HATh:0CHOBHBIE METO/IbI 3AIITUTHI
[MPOU3BOJICTBEHHOTO IIEPCOHAJIA U HACEIEHUS OT
BO3MOXKHBIX TIOCJIEJICTBUI aBapuid, KaTacTpod,
CTUXUIHBIX O€ICTBUI

'YMETh:- OpUECHTHPOBATHCS B OCHOBHBIX METOJIaX U
crucTeMax o0ecreueHus TEXHUYECKOM

030 TaCHOCTH, - 000CHOBAaHHO BHIOUPAThH
W3BECTHBIE YCTPOW "CTBA, CUCTEMBI M METOJIBI
3aIUThI YSJIIOBEKA U TIPUPOIHOM CPeIbl OT
OITaCHOCTEH

BrnaseTs:KynsTypoit 0€30MacHOCTH U PUCK-
OPUEHTUPOBAaHHBIM MBIIIJICHUEM, IIPH KOTO-POM
BOIIPOCHI 0€30MMaCHOCTH M COXPAHEHHS
OKPY>KaOILEH Cpellbl pACCMATPUBAIOTCS B KAYECTBE
BaXHEUILINX IPUOPUTETOB B )KU3HU U

e TEIIBHOCTH.

IIK-4 roTOBHOCTBIO UCHOJIB30BaTh OCHOBHEIC
IIOHATHSA, 3aKOHBI U MOJCTIN TCPMOANHAMHKH,
XUMHYECKOM KHUHCTHUKHU, ICPCHOCA TCIIJIa U MAaCChI

3HaTh:- MeTOIbI T hepeHTnaNIbHOTO U
WHTETPAJIbHOTO UCUUCIIEHUH, TEOPUIO

G depeHIMATbHBIX YPaBHEHU 17151 TOCTPOCHUS U
aHaJIM3a MaTeMaTHYECKUX MOJIENIEN SIBJICHUN U
TEXHOJIOTMYECKHUX MPOIIECCOB, - METO/IbI
CTAaTUCTUYECKOTO aHaJIN3a, CTPOCHHE aToMa,
XUMHUYECKHUE 3JIEMEHTHI U UX COCAUHEHUS, 001IHe
3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKHUX
[peaKuui, - MPUPOAY XUMUYECKUX PEAKIIMIA,
MCIIOJIb3yEMbIX B METAJULypPrU4eCKUX
MPOU3BO/ICTBAX, - 3aKOHBI U MOHATHUS PUZNYECKON
XUMHH JUIs1 aHAJIM3a METAJTyprU4eCKUX MIPOLECCOB,

- mpupony ¢Ga3oBbIX paBHOBECUH B




MCTAJUTYPrUUCCKUX CUCTCMAX, - OCHOBHBIC
3aKOHOMEPHOCTH IPOIECCOB MEPEHOCA TEIIA H
MAacCChl, - OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX H
(U3UKO-XUMHUECKHX MPOIECCOB, TIPOIIECCOB
MaccoIepeHoca MPUMEHUTEIHHO K
TEXHOJIOTHYECKUM TIpoIleccaM, arperaram
000pyI0BaHuUIO MepepadoTKu (00oTaICHIS)
MUHEPAJIBLHOTO CHIPHS, IPOU3BOJCTBA U 0OPAOOTKH
UCPHBIX U IBCTHBIX MCTAJUIOB.

'YMETb:- paCCUMTHIBATH U aHAJIU3UPOBATh
XUMUYECKUE U (PU3UKO-XUMHYECKUE MTPOIIECCHI,
[IPOLIECCH] MACCONEPEHO0CA, TPOUCXOISALINE B
TEXHOJIOTMYECKUX TpoIieccax rnepepadoTku
(oOorarteHus), - MUHEPAITLHOTO CHIPbS,
MPOU3BOJICTBA U 0OPAOOTKH YEPHBIX U IIBETHBIX
METaJIJIOB, - IPOTHO3UPOBATh U ONPENETATh
CBOMCTBA COCAMHEHUI M HAMPABIICHUS XUMUYECKUX
pEaKIIii, - BHIOJIHATh TEPMOXUMUYECKUE PACUETHI,
pacdyeThl XUMUIECKOTO PABHOBECHSI, PABHOBECHUS B
pacTBopax, - aHaJTM3UPOBaTh (a30BbIC PABHOBECHS
Ha OCHOBE JIMarpaMM COCTOSHUSI.

BianeTs:- MeTojaMu KOMIIBIOTEPHOU rpadukwy,
METOAAMM aHAJIN3a U YUCIIEHHBIMU METO/IaMH,
BBIYMCIINTEIILHON TEXHUKON IIPU PELICHUN
NPUKJIAHBIX 3a/1a4 B 00J1aCTH pOoQeCCHOHAIbHON
e TEIbHOCTH, - OCHOBHBIMH (PU3UKO-XMMHYECKUMHU
pacueTaMy METAJIITyprHYECKHUX IPOLIECCOB, -
METOAAMH U3MEPEHUS TEIIOBBIX 3 PeKTOB
XUMHYECKUX PEaKLUi, MapIUaJlbHbIX MOJIBHBIX
BEJIMYMH, PABHOBECHBIX XapaKTEPUCTUK, -
HaBbIKaMH pacyeTa IpoLECCOB KOHBEKTHBHOTO
TEIUIO- U MacCOINIEpeHoca, Nepeaayy Teria
W3IIy4YEHUEM U MOJIEKYJIIPHON TEIUIONPOBOJHOCTHIO.

[TK-10 ctocoOHOCTBIO OCYIIECTBIISAT U
KOPPEKTUPOBATh TEXHOJIOTUYECKUE MTPOLIECCHI B
METaJUTypruu U MaTepruagooopadoTke

3HATB:- OCHOBHBIE MTOHATHSI, IPUHIIMIIBI U
TEXHOJIOTHH B METAJUTYPTHH, - OCHOBHBIE (DOPMYIIBI
Y METOIMKH PacuyeTOB METAJUTYPTUUYECKUX TeUeN U
000py10BaHUs, - OCHOBHBIE 3aKOHOMEPHOCTH
TEXHOJIOTUYECKUX MPOLECCOB IS IIOBBIICHUS

AP PEKTUBHOCTH MPOU3BOJCTBA YEPHBIX METAIIJIOB -
OCHOBBI TEOPUHU ABTOMaTHYECKOIO YIIPABJICHMUS.

YMeTb:- I0J1b30BaThCs MPUHIMIIAMU pa3paboTKH
TEXHUYECKHUX PELICHUI U TEXHOJIOTUI B o0nacTu
METaJLTyprUH, - TI0Ib30BATHCA HAYYHO-TEXHUYECKON
Y TEXHOJIOTUYECKOW TOKYMEHTALUEH, -
AQHAJIM3UPOBATh KOHCTPYKIIUH COBPEMEHHBIX ITEYEH
U UX DJIEMEHTOB JUJIs IPAKTUYECKOTO UCIIOJIb30BAHMS
B METAJUTyPru4eCKON MPOMBIIUIEHHOCTH -
[IPUMEHSATH CUCTEMbI aBTOMAaTUYECKOTO YIIPaBICHUS
TEXHOJIOTHYECKUMH MTPOLIECCAMH B METAJUIyPTUU U
MarepuaaoodpaboTke

BraneTs:- MeTojaMu pacdera IINXTHI K MIJIaBKe,
KHCJIOPOTHO-KOHBEPTEPHBIX,
DIIEKTPOCTANCTIABUIIBHBIX U MAPTEHOBCKUX 1IEXOB, -
CImoco00M BBIOOPA ONTUMAIIBHBIX PEKUMOB TIJIABKU

1 TCXHOJIOTHH MaTepI/IaJ'I006p a00TKHU




OIIK-3 crmocoOHOCThIO 0CO3HABATH COITHATBHYIO
3HAYUMOCTh CBOEH Oymyieit npodeccun

3HaTh:0cO0EHHOCTH CBOEH Oymytieii mpodeccuu.

'YMETh:0TBETCTBEHHO OTHOCHUTBHCS K BBITTOTHEHUIO
cBOEH MpodeccHoHaTbHON IeATeTbHOCTH.

Bnazners:npodeccroHalbHBIMU HABBIKAMH.

OIIK-1 roToBHOCTBIO UCIIONIB30BATH
(dhyHIaMeHTaIbHBIE OOIICHHKCHEPHBIC 3HAHUS

3HATh:- MATEMaTUYECKHE METO/IbI UCUUCIIEHUH IS
MOCTPOECHUS M aHAJIM3a MAaTEMaTUYECKUX MOJENEH; -
OCHOBBI UH(POPMALIMOHHBIX TEXHOJIOTHI; -
OCHOBHBIE SIBIICHUS U 3aKOHBI XUMUHU, PUNKH U
¢u3nUecKoil XMMHUH; - OCHOBBI PACUETOB Ha
MIPOYHOCTH U )KECTKOCTh JI€TAIEH KOHCTPYKIIHIA,
NPUHIMIIBI BHIOOPA THIIOBBIX JI€TaNIEH; - SIEMEHTHI
HauepTaTeIbHONM T€OMETPUU U KOMITBIOTEPHON

rpa UKy, IPOrpaMMHBIE CPEJICTBA KOMITBIOTEPHON
rpaduKy, - OCHOBBI pacueToOB Ha MPOYHOCTD U
YKECTKOCTb JE€TaJIed KOHCTPYKIIUM, TPUHIIAIIBI
BbIOOPA TUIIOBBIX JI€TaJIeH, - OCHOBBI TEOPUU
IEKTPUYECKHUX U MAarHUTHBIX LENE U
JIEKTPOMArHUTHOTO I10JIs], - OCHOBHBIE
3aKOHOMEPHOCTH IPOLECCOB F€HEPALIMU U IIEPEHOCa
TEIUIOTHI, ABMKEHUS )KUJIKOCTH U T'a30B
PUMEHUTEIBHO K TEXHOJIOTUYECKUM arperaram
YEPHOU U IBETHOW METAJTypIUH, - OCHOBHBIE
3aKOHOMEPHOCTU XUMHUUYECKHUX U (PU3HUKO-
XUMUYECKHUX MPOIECCOB, IPOLIECCOB
MacCOIepeHOCca IPUMEHUTENIBHO K
TEXHOJOTHYECKUM IIpoLieccaM, arperaram u
000pyI0BaHuUIO MepepadoTKu (0OoTaIeHS)
MUHEPAIILHOTO CHIPbS, TPOU3BOJICTBA U 00pabOTKU
YEPHBIX U [IBETHBIX METAJIIOB, - OCHOBHBIE TPYIIIIBI
1 KJIACChl COBPEMEHHBIX MaTepHUalIOB, UX CBOWCTBA U
00JIaCTH MTPUMEHEHHSI, IPUHIIHUIIBI BHIOODA.

'YMETb:- paCCUUTHIBATh U aHAJIU3UPOBATH
XUMHUYECKHE U (PU3UKO-XUMUYECKHUE ITPOLIECCHI,
POMCXOJIAIINE TIPU NepepaboTKe MUHEPATbHOTO
CBIPBS1, MPOU3BOJICTBA YEPHBIX METAJLIOB, -
oTpeseNIATh GU3UKO-MEXaHNYECKUE CBOMCTBA
MaTepHuasoB MIPHU Pa3INYHbIX BUJAX UCIBITAHUM; -
NPUMEHSTh METO/IbI aHAIN3a U 00PabOTKH
SKCIIEPUMEHTAJIBHBIX IaHHBIX, CHCTEMaTU3UPOBaTh
Hay4YHO-TEXHUUECKYI0 HH(OpMAIHIO; - TPUMEHSTh
porpaMMHOE OOecrieueHHe JIJIsl pEeLIeHHs TUITOBBIX
3a/1a4 TPOU3BOACTBA - BBIIIOJIHATE YEPTEKU JETAICH
U 3JIEMEHTOB KOHCTPYKIIH, - BHIIIOJIHATH PacU€Th
Ha MIPOYHOCTH U KECTKOCTb, PACUETHI AETANIEH
MaIIMH U MEXaHU3MOB, - BEIOUPATh
HJIEKTPOOOOPYIOBAHNE U PACCUUTATh PEXKUMBI €T0
[pabOoThI, - paCCUNTHIBATH U AHAJTU3UPOBATH
MIPOLIECCHI TOPEHMSI TOTUINBA U TEIUIOBBIAECIICHNUS,
BHEIIHETO U BHYTPEHHETO TEIJI00OMEHa B Ievax
Pa3IMYHOTO TEXHOJIOTMYECKOTO Ha3HAYECHHUS,
BbIOMpATh palliOHaIbHbIE TEMIIEPATYPHbIE U
TEIIOBBIE PEKUMBI Pa0OThI METAJIITyPrU4eCKIX
neyel, - aHaIM3UpoBaTh (Pa30BbIe IPEBPALLICHUS
[IPY HarpPEBaHUU U OXJIAKJICHUH CILIABOB, -
onpeaesnsaTh GU3NYECKUe U MEXaHUYEeCKUE CBOWCTBA

MaTCpUaJIOB IIPH PA3JIMYHBIX BUAAX HCHBITaHHﬁ, -




NPUMEHSTH TPOTPAMMHOE 00eCIIeUeHUE ISt
pEIICHHUS TUTIOBBIX 3a]1a4 POM3BOICTBA
00pabOTKH METAIIJIOB U CIUIABOB..

Brnasiers:- MeTO1aMU KOMITBIOTEPHOM rpaduky; -
HaBbIKaMH paObOThI C COBPEMEHHBIMU
[IPOrPaMMHBIMH YCTPONCTBAMM; - METOAAMHU
aHaJIN3a TEXHOJIOTNYECKUX IPOLIECCOB.

3. Mecro aucuuninubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT
B.1.09.01 Mertamtyprusi 4epHbIX METAJIIOB He npenycMmoTrpensl

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTY/I€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Juciuninmza TpebGoBanus

3HATh OCHOBHBIE METAJUIYPTUYECKHUE ITPOLIECCHI,
B.1.09.01 Mertamnyprust 4epHbBIX METAJLIOB [IPOTEKAOIINE B METAJULYPIHUECKUX arperarax mpu
[I0JIyYEHUH CTAJIU U CILIAaBOB

4. O0béM 1 BUABI YUeOHOI padOTHI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4.

Pacnpenenenue
0 ceMecTpam
Bun yuebHolt paboTbl Beero B Hacax
Hacos Howmep cemecTpa
10

O6mmas Tpy10EMKOCTh JUCIIUTUTMHBI 144 144
AyOoumopHvie 3auamusi: 16 16

Jlexuuu (JI) 8 8

[IpakTuueckue 3aHsATUS, CEMUHAPHI U (WIH) IPYTUE BUIbI ayTUTOPHBIX 4 4
sansTui (I13)

Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvras paboma (CPC) 128 128

3.0rneynopHsle MaTepuaibl U PyTe-poOBKa AYTOBBIX AJIEKTPOIIECUEH. 30 30
[InXTOBBIE MAaTEPHAIIBI IEKTPOILIAB-KUA CTAIIN

[ToaroToBka Kk sK3aMeHy 6 6

l.BvBez[eHHe 2.CranaapTtu3aiys BBICOKOKa4€CTBEH-HBIX JIETUPOBAHHBIX 16 16
CTaJel U CIIaBOB.

6.TeopeTnueckue OCHOBBI ANEKTPOCTA-JICIIABUIIBHOTO IIpoliecca,
OCc0o0EHHOCTH TEXHOJIOTUH BBITIJIABKH CTICIIHATBHBIX CTaJICH B OCHOBHBIX 26 26
TyTOBBIX I€4ax

4.0OCHOBHBIE NIEPUO/IBI JIEKTPOIUIABKU. 3alpPaBKa, 3aBaJIKA LIUXTHI.
[lepuoa mnasnenus. 5.OKUCIUTENBHBIN U BOCCTAHOBUTEIb-HbIN IEPUO/IBI 30 30
JIEKTPOILIABKU




7.DUBUKO-XUMUYECKHE OCOOCHHOCTH M TEXHOJIOTHSI KHCIIOTO Mpoiiecca
PIEK-TPOIJIaBKU cTaiu. [[naBka cTany B MHAYKIMOHHBIX Tledax. 8. TeXHHKo-

DKOHOMHYECKHUE ITOKA3aTENIU BBIIUIABKY CTAJIN B JYTOBBIX MIEKTPO-IIEYaX. 20 20

[Ipobaembl 3HEPTO- U pecyp-cocoeperaromieil TEXHOJIOTHHU B DJICK-
TPOCTAJICIIIIABUIIBHOM ITPOMU3BO/ICTBC

Byt uTOroBoro KOHTpoIs (3auet, Aud.3a4yeT, SK3aMeH ) - sx3ameH, K11

5. Conepixkan

He THCHUIIINHBI

O0beM ayTUTOPHBIX
No 3aHATHH 10 BUIaM B
HanmenoBanue paznenoB AUCIUTUTHHBI
pasnena Jacax
Bcero (JI| II3 | JIP
1 Brenenne. OrHeynopHble MaTepuaibl U PyTepOBKa JYTOBBIX 1 1l o 0
piiekTpornedeil. [1luxToBbie MaTepuanbl 3J€KTPOIUIABKU CTAU
) CrannapTu3anys BbICOKOKau€CTBEHHBIX JIETMPOBAHHBIX CTANIEH U 1 1l o 0
CILIaBOB.
3 |lIuxtoBble MaTepUabl AEKTPOIJIABKH CTAIN 3 1] 1 1
4 OCHOBHBIE TIEPUOABI AIEKTPOILJIABKH. 3alpaBKa, 3aBajiKa IMINXTHI. 3 11 1
[lepuron niaBiaeHust
5 |OkucnIUTENbHBINA U BOCCTAHOBUTEIBHBIN NIEPUOABI AIEKTPOITIABKU 3 1] 1 1
TeopeTudeckrie OCHOBBI AJIEKTPOCTAICTUIABIIIBHOTO TIpoliecca.
6  |OcoOeHHOCTH TEXHOJIOTHH BBLIIIIABKH CIIEIUABHEBIX CTalel B OCHOBHBIX 3 1|1 1
TyTOBBIX MeYax
7 DU3NKO-XUMHYECKUE 0COOCHHOCTH M TEXHOJIOTHSI KUCJIOTO TMpoIiecca 1 1o 0
DIIEK-TPOILIaBKH cTand. [1aBka cTanu B MHAYKIIMOHHBIX IeYax
TeXHUKO-2KOHOMHYECKHE TTOKA3aTeNId BBITIJIABKH CTAJIH B TyTOBBIX
8  pnekrpo-nieuax. [IpoGieMsl 3HEpTO- U pecypcocOeperaromiei 1 1 0| O
TEXHOJIOTUH B AJIEK-TPOCTAICTUIABMIIHHOM TTPOU3BOICTBE
5.1. Jlekuuu
Ne Ne Koz-
HanmeHnoBanue win KpaTkoe COAEp:KaHUEe JIEKIIMOHHOTO 3aHITHUS BO
JeKIMupas3aesa
JacoB
1 1 Brenenne. OrHEYIOpHBIE MaTepHalbl U ()yTEPOBKA TyTOBBIX 3JICKTPOIICUCH. 1
[[InxTOBBIC MaTEPHAIIBI IICKTPOILIABKH CTAIH
2 2 |CrangapTtu3anusi BBICOKOKaY€CTBEH-HBIX JISTUPOBAHHBIX CTAJICH U CIIa-BOB. 1
3 3 OCHOBHBIE TIEPHOBI AEKTPOIIABKH. 3arpaBKka, 3aBajka muxTel. [lepuon 1
[J1aBJICHHS
4 4 |OKHUCIUTEIBHBIN U BOCCTAHOBUTENBbHBINA EPUO/IBI STEKTPOIIABKU 1
5 5 TeopeTnyeckre OCHOBBI 9neKTp00TanennaBIEanoro nporecca. OcobeHHOCTH 1
TEXHOJIOTUU BBITIJIABKH CHEIUATBHBIX CTaJIEH B OCHOBHBIX JYTOBBIX MEYax
6 6 Oco0eHHOCTH TEXHOJIOTHH BHITUIABKY CTICIIUMATBLHBIX CTalIeld B OCHOBHBIX JYTOBBIX 1
rmeyax
7 7 DUBHKO-XUMUYECKHE 0COOCHHOCTH M TEXHOJIOTHSI KUCJIOTO MpoIiecca 1
AIIEKTPOIIaBKH cTanu. [ImaBka cTany B MHAYKIIMOHHBIX MeYax
TeXHHUKO-3KOHOMUYECKUE MTOKA3aTely BBIIUIABKH CTAJIA B TyTOBBIX AIEKTPOIeYax.
8 8  |[Ipobnembl 3HEPrO- U pecypcocOeperaronieli TEXHOIOTHUU B AJIEK- 1
TPOCTaJIEIIaBUILHOM IPOU3BOACTBE

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI




Kon-
Ne Ne
HaumeHnoBanue uinm kpaTkoe coJiepKaHue MPaKTUYECKOro 3aHsATHUS, CEMHUHApa BO
3aHATHA|pa3Iena)
4acoB
1 3 [Pacuer onTUMaIbHOM IIMXTOBKY IUIABKU 1
) 4 OcHOBHBIE IEPUOBI AIEKTPOIJIABKH. 3anpaBKa, 3aBajika MuxTel. [lepuon 1
[J1aBJICHUS
3 5 Pacuer nerupyrommx 100aBok (paboTa MacTepa Mo IJIaBKE B PEaIbHOM PEXUME 1
BPEMCHH )
4 6 [BbltaBKa cTaM B BAKYYMHOW MHAYKIIMOHHOW TUTEJILHOMW MeYn 1
5.3. JIaboparopHblie padoThI
Ne Ne y Kox-
HanMeHnoBanue nin kpaTkoe cofepkaHue J1adopaTopHO paboThI BO
3aHATUApa3IeNa]
4acoB
2 3 |HuxToBBIE MaTepUabl 1
3 4 |TexHOsOTHUs BBIIUIABKM KOHCTPYKIMOHHBIX U KOPPO3ZMOHHOCTOMKHUX CcTalel 1
3 5 Pacuer nerupytromux 100aBok (paboTa MacTepa Mo IUIaBKE B peaTbHOM Pe-KUME 1
BPEMEHH)
4 6 |Pacuer mMaTepuasbHOTO OanaHca TUIAaBKU (TIEPHO]] TUIABIICHHUS ) 1

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenne CPC

Bux pabGoThl U copepkaHue 3a1aHus

Crnincox nureparypsl (¢ yKa3aHUEM
pas3zenos, MiaB, CTPaHUIL)

Kom-Bo yacos

7. DU3HUKO-XUMHYECKHE OCOOEHHOCTH U
TEXHOJIOTUSL KUCIIOTO IIpolecca
BIEKTpOoIIaBky ctand. [lnaBka cranu B
WHIYKIUOHHBIX Me4ax, TeXHUKO-

1. Kpamapos A./l., Coxomnos A.H.
DNEeKTPOMETAIITYPIUsl CTaIN U
deppocmiaBoB. M.. Metannyp-rus, 1976.

SKOHOMHYECKHE IT0Ka3aTeIH BBIIUIABKU 376 c.2. Engnepan @.I1. 20
CTaJIM B {yTOBBIX AMEKTpo-nedax. [[pobaembl|dneKTpoMeTaTypris cTaau u
SHEPTO- U pecyp-cocOeperarorieit dbeppocmiiaBoB. M., Metamnyprus, 1977.
TEXHOJIOTUH B 3JEK-TpocTanemiaBmibHoM 488 c.
MMPON3BO/ICTBE

1. Ennepan @.I1. Dnekrpomeramnyprus
3.0rueynopHsie MaTepuaibl U pyTe-poBka |cTanu U ¢peppociuiaBoB. M., Metannyprus,
TyroBBIX AekTporiedeit, [lluxroBeie 1977. 488 ¢.2. Cotidep B.M., Ky3neron 30
MaTepuaibl AIEKTPOILIaB-KU CTaIH JI.H. [lyroBble ne4yn B CTaNeIUTEHHOM LieXe.

M.: Mertamnyprus, 1989. 176 c.

1.Ps6oB A.B., 1.B. Uymanos, M.B.

[umumupoB. CoBpeMeHHBIE CTTOCOObI
4.OCHOBHBIE MTEPHOBI IEKTPOILIABKH. BBHITUIABKY CTAJI B IyTO-BBIX meyax MockBa:
3anpaBka, 3aBasika UXThl. [lepuox W3n-so Tennorexumk, 2007. — 188 c.2.
mraBiaeHus, 5.OKUCIUTEIbHBIN 1 [Tosonorkuii [1. 4., Porun B. E., ManbskoB 30
BOCCTAHOBUTEb-HBIN IEPUOJIBI H. B. DnexkrpoMeramnyprusi ctaiu u
DIIEKTPOILUIABKU (dbeppocruia-BoB: YUeOHUK I BY30B.. - 3-€

W31., mepepad. u mom. - M.: MeTtamnyprus,

1995.- 592 c.

1. IToomouxwuii /I. 1., Pomun B. E.,
SK3aMeH MainbkoB H. B. Dnexkrpomeranmyprus ctaiu 6

1 Geppociuia-BoB: Y4eOHHK JUIs BY30B.. - 3-

e u3J., nepepad. u jgomn. - M.: Mertamnyprus,




1995. - 592 c.2. I'puropsin B. A.,
bensaunkos JI. H., Ctomaxun A. f1.
Teopernyeckre 0CHOBBI AJIEKTpPOCTATIE-
MJIaBWIBHBIX MporieccoB. M.: Metautyprus,
1987, - 272 c. 3. IloBonouxwuii [.A., I'ynum
1O.A. BriiaBka 1erupoBaHHOM CTAJIH B
nyroBeix nedax. M.: Me-tamnyprus, 1987,
136 c.4. IToBonouxuii [1.4., I'ynum FO.A.
[Ipon3BOACTBO HEPXkKABEIOLIEH CTANH. —
Uensiounck: U3n-so FOYpI'Y, 1998. — 236
c.5. MopozoB A.H. CoBpemeHHOE
[IPOM3BOICTBO CTAJIN B AYTOBBIX IeUax. — 2-€
u31., mepepad. u 1om. — YenssOuHCK:
Metamnyprus, 1987. 175 c¢.6. Kpamapos
A.Jl., CoxonoB A.H. DnexTpomeTanayprus
ctanu u ¢peppocmiaBoB. M.. Meramnyp-rus,
1976. 376 c.7. Ennepan ®.11.
DNEeKTPOMETAITYPIUs CTaIN U
¢deppocruaBo. M., Metamnyprus, 1977.
488 c.8. Coiidep B.M., Kysnenos JI.H.
JlyroBele I1e4u B CTAJIEIUTEHHOM Liexe. M.:
Metamtyprus, 1989. 176 ¢.9. Cunopenko
M.®. Teopust ¥ TEXHOJIOTHS dIIEKTPOILIABKU
ctanu. YueOHoe mocodue Jyisi By30B. M.:
Metannyprus, 1985, 270 c.

1.BBenenne, 2.Crangaprusanus

1. IToBomouxwuii /I. 1., Pomun B. E.,
MaibkoB H. B. Dnexktpomeranmyprus cTaiu

BBICOKOKAU€CTBEH-HBIX JIETUPOBaHHBIX 1 Geppociuia-BoB: Y4eOHHK JUIs BY30B.. - 3- 16
CTajed U CIUIA-BOB. e u3J., nepepad. u nom. - M.: Metamnyprus,
1995.- 592 c.
1.Pa60B A.B., Uymanos U.B. Pacuer
6.TeopeTnueckue OCHOBBI IEKTPOCTA- NpOLLECCa MIICKTPOILIABKH (YOO
neraBUIbHOTO ponecca, OcobeHHOCTH nocobue)tensourck: U3a-so FOyply, 2005,
’ — 175 c.2. Pabos A.B., 1.B. Uymanos, M.B. 26

TCXHOJIOTHH BBIIINIABKH CIICHIUAJIBbHBIX
cTajieil B OCHOBHBIX AYTOBBIX IT€Yax

HInmumupos. CoBpeMeHHbIE CTIOCOOBI
BBIIIJIABKM CTAJIM B 1yrO-BbIX ITe4ax MockBa:
M3n-Bo Tennorexuuk, 2007. — 188 c.

6. UnHOBanMOHHbBIE 00pa30oBaTe/IbHbIE€ TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM

npoiecce
Bun
WunoBanmonHsie GopMbl | paboThI Kon-Bo
o Kpatkoe ommcanue
y4COHBIX 3aHATHIA (JI, I13, ayJl. 4acoB
JIP)
CryneHTaM B TIpolecce JSKIUH 3aAa0TCsl MPOOIeMHbBIE
Jlexknusa-0ecena Jlekuuu |BOMPOCHI, @ OHU CAMOCTOSITEIbHO HAXOAAT HA HUX 6
OTBETHI

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BLI M METOAbI, HCIIOJIb3yeMble B

o0pa3oBaTeJILHOM MpoIecce

HunoBanoHHbIe (HOPMBI
00ydJeHHs

KpaTKOC OIMMCAaHUE U IPUMEPHI UCIIOJB30BaHUA B TEMAX U pa3aciiax




Jlekuusa-6ecena

CTYI[GHTaM B IIPOLECCC JICKIIUHN 3a0at0TCA HpO6HCMHBIe BOIIPOCHI, a OHU
CAMOCTOATCIIBHO HAXO0AAT HaA HUX OTBETHI

Hcnonp30BaHue pe3yabTaTOB HAyYHbIX HUCCIIEIOBAHUM, IPOBOAUMBIX YHUBEPCUTETOM, B

paMKax JIaHHOfI JAUCHUITIIMHBI.

HECT

7. ®oua oueHouHbIX cpeacts (POC) s npoBeAeHNs TEKYHIEro KOHTPOJIS
ycIeBaeMOCTH, MPOMEKYTOYHOM ATTECTAMH [0 UTOraM OCBOCHUS TUCUHUILIMHBI

7.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun xonTposs

3aBajika KXTHI. [lepuon
IIaBICHUS

HaunmenoBanue pasnenos NeNe
Kontponupyemas komnerenuus 3Y Hel (BKITIOUAst N
JTUCIUTLITUHBI . 3a/laHui
TEKYIIHIT)
OCHOBHBIE IEPUO/IBI
AJIEKTPOIJIaBKHU. 3ampaBka, OK-5 crtocoOHOCTBIO K CaMOOpTaHU3AIIH Pedpepar 1

U caM000Opa30BaHUIO

[IuxTOBBIE MaTEpPHAIIBI
JIIEKTPOILIABKH CTAJIU

OK-8 roTOBHOCTBIO MTOJIB30BATHCS
OCHOBHBIMU METOAAMMU 3allTUThI

MIPOM3BOJICTBEHHOTO TIEpCOHAa U YcHbIi onpoc 1
HacCCJICHUA OT BO3MOKHBIX HOCJICIICTBI/IP'I

aBapui, karacTpo(, CTUXUHHBIX OeICTBUI

OKHUCIIUTENbHBIN U

OIIK-1 roTOBHOCTBLIO UCIIOIB30BATH

JIETMPOBAHHBIX CTAJIEH U CILIA-BOB.

. Konrponsnas
BOCCTaHOBHUTEIBHBINA MIEPUOJIBI (byHIaMeHTaIbHbBIE O0IIEUHKEHEPHBIE pabora 1
AIIEKTPOILIABKH 3HAHUSA
Crannmapruzanus OIIK-3 crtocoOHOCTBIO 0CO3HABATH
BBICOKOKAY€CTBEH-HBIX COLIMATIbHYIO 3HAYMMOCTh CBOEH Oyayiiei | YcHBIif onpoc 2

npodeccuun

Cranpaptuzanus
BBICOKOKaU€CTBEH-HBIX
JIETMPOBAHHBIX CTAJIEH U CILIA-BOB.

OIIK-7 roTOBHOCTBIO BEIOMPATH CPEICTBA
W3MEPEHHI B COOTBETCTBHUH C TpeOyeMoil | YCHBIN ompoc 3
TOYHOCTBIO M YCJIOBUSIMU IKCILTyaTalluH

OrHeynopHble MaTepHallbl U
(byTepoBKa TyTOBBIX
WIEKTPOIeYe

[TK-1 crtocoOHOCTHIO K aHAIM3Y U CUHTE3Y | YCHBIHN OMpoC 4

TCOpeTI/I‘IeCKI/Ie OCHOBBI

T1K-4 roTOBHOCTBHIO UCHOJIB30BATh
OCHOBHBIE MOHITHS, 3aKOHBI U MOJIEIH

3aBajika muxTel. [lepron
IIJIaBJICHUS

AIEKTPOCTANENIABUIBHOTO N YcHbli onpoc 5
TEPMOAMHAMUKH, XUMUUECKON KUHETHKH,
nporecca
NepeHoca TeIia U Macchl
OcCHOBHBIE TIEPUOJIBI [1K-10 crnocoGHOCTHIO OCYIIECTBIATh U
AJIEKTPOIUIABKH. 3alpaBKa KOPPEKTHPOBATh TEXHOJIOTUYECKHE .
P P ’ pp P YcHbIi onpoc 6

MIPOLECCHl B METAJLIYPTUUA U
MarepHuanoobpaboTke

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBeAeHNs], KPUTEPUH OlleHMBAHUSA

Bun xonTposs

[Ipouenyps! mpoBeaeHUs U
OLICHUBAHUS

Kpurepnn onenuBanus

Pedepar 3amuTa pedepara

3auteHo: Packpeita Tema pedepara u 6onee 60 %
MPaBUJIHHBIX OTBETOB

He 3auteno: Tema pedepara packpbiTa He MOTHOCTHIO HITH
MeHee 60 % MpaBUIbHBIX OTBETOB

YcHbIit onpoc OtBeThl Ha BiMpockl  |3auteHo: bosee 60 % npaBMIHHBIX OTBETOB




He 3aureHo: Menee 60 % npaBUIbHBIX OTBETOB

KonTponsHas
pabora

3ammra KOHTPOJIBHON
paboThI

3aureno: [IpaBunbHbIe pacuéTsl u 60mee 60 %
MPaBUJIHHBIX OTBETOB

He 3auteno: OmmOku B pacuérax miu meree 60 %
MPaBUIIHHBIX OTBETOB

YcHBIi onpoc

OTBeTHI Ha BOIIPOCHI

3auteno: bonee 60 % npaBUIBHBIX OTBETOB
He 3aureHo: Menee 60 % npaBUIbHBIX OTBETOB

YcHblit onpoc

OTBeThI Ha BONIPOCHI

3auteHo: bonee 60 % npaBUIBHBIX OTBETOB
He 3aureHo: Menee 60 % mnpaBUIbHBIX OTBETOB

YcHbIl onpoc

OtBeTHI HA BOIIPOCHI

3auteno: bonee 60 % npaBUIBHBIX OTBETOB
He 3auteno: Menee 60 % npaBUIbHBIX OTBETOB

YcHBIit onpoc

OTBeTHI Ha BOIIPOCHI

3auteno: bonee 60 % npaBUIBHBIX OTBETOB
He 3aureHo: Menee 60 % npaBUIbHBIX OTBETOB

YcHbii onpoc

OTBETHI HA BONPCHI

3aureHo: bonee 60 % npaBUIBHBIX OTBETOB
He 3aureno: Menee 60 % npaBUIbHBIX OTBETOB

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS

Bun xkonTpOss

Tumnossie KOHTPOJILHBIC 3aJIaHUS

Pedepar

Temsl pedeparos:

1. HarmpaBneHust COBEPIIEHCTBOBAHUS ChIPbS AEKTPOMETAIIITYPru4eCKOro

I[IPON3BOJCTBA.

2. [IpenmyniecTBa U HEAOCTATKH NEKTPOMETAIUTY PrUU4€CKOrO IIPOU3BOICTBA CTAIIH.
3. Ilpeumy1iecTBa U HEAOCTATKH PA3IUYHBIX CLIOCOOOB IEKTPOMETAIITYPrU4e€CKOro

I[IPONU3BOJICTBA CTAJIH.

4. COBpCMCHHOC SJICKTPOMCTAJUTYPTUYCCKOC MMPOU3BOACTBO.

VYcHbIi orrpoc

Kakue ra3bl sBISIOTCS B3PbIBOOIACHBIMU?

KakoB mopor B3pbIBAEMOCTH BOJOPOAA B CMECH € KUCIOPOAOM?

KT0 oTBeuaeT 3a pa3paboTKy IUIaHa 3BaKyalllu B 3JEKTPOCTAJICIIIAaBUIIBHOM Iiexe?

B KakoMm TOKyMEHTE CBOJSTCS] BCE€ MEPONPUATHS MO JTUKBUIAUN BOSMOXKHBIX aBapHii?

KonTponbpnas
pabora

3aaHue: paccunTaTh MaTepuabHbIi O0anaHc nekTporutaBku B JICII onpenenéanoi

MapKu CTaJIu.

YcHBIi opoc

(OCHOBHBIE XUMUYECKHE peaKIUK npu noiaydeHuu craiu B JCII?
Kpucrannuzanys ciuTKa HEPEPbIBHOIUTOMN cTain?

Kakue nporecchl HCIONb3YIOTCS JUIsl TOTYUYEHHS AIEKTPOCTAIN?
CriocoOBl pa3TUBKHU JEKTPOCTATN?

YcHbIi o1rpoc

Kakue QJICKTPOMCTAJUTYPIrUiCCKUC TCXHOJIOTUU MOTYT IMOJTYYHUTh Pa3BUTUC B

Omkaiiieil nepcrexkTuBe?

KakoBbI MperMyIIeCcTBa IEKTPONepepaboTKH B KaUECTBE ChIPhsl METAJIOOTXO0B?
Kakumu crioco0aMy MOYKHO MOJTYYUTh 3JIEKTPOCTAIb B COBPEMEHHBIX arperarax?
Kakue cylecTByOT TEXHOJIOTMH AIEKTPOMETAIIITYPIHUECKOTO MOJTyUYEHUs CTaINn?

VYcHbIi orrpoc

C Kkakoro BPEMCHH YCJIOBCUYCCTBO HAYUMNIIOCH UCIIOJIB30BATD IJICKTPOIHCPTHUIO IJIA

MOJTyYEHUS] METAJIJIOB?

UTO MO3BOIMIIO U3MEHUTD B XKU3HU M CO3HAHUU JIIOAEH YMEHHE UCIIOJIb30BaTh
DIIEKTPOIHEPTHUIO AJIS TTOJTy4YEHHs] METaJIOB?

Kakoe 3HaueHue 1S pa3BUTHS YEJIOBEUECTBA MTOJIyYHUIIO YMEHHUE UCIIOJIb30BaHUS
DIIEKTPOIHEPTUU B METAJLUTypruu?

Kak 0Tpa3miioch OTKpbITHE CIIOCOOOB JIEKTPOMETAIUTYPrUU€CKOT0 IPOU3BOICTBA CTAJIH
Ha pa3BUTHH IIPOMBIIIJIEHHOCTH U HAYKH COBPEMEHHOI0O YesioBeyecTBa’?

VYcHelit orpoc

KakoB MexaHU3M NpsSAMOI 1 0OpaTHOM JIMKBAIUK?

C kakol 11eJIbI0 Ha W3JI0KHUIIBl YCTAHABIMBAIOT MPUOBLIH?

Kakue nporecchbl IPOTEKAIOT B 3IEKTPOCTANN IIPU PEKPUCTAIIIN3ALUH?
Kakne MexaHW3Mbl KpUCTAJUIM3AlMK pabOTAIOT IIPU PA3JIMBKE SIEKTPOCTAIN?




KakuMu TOKyMEHTaMH OTOBAapUBAIOTCS TPEOOBaHUS K IPOTYKIIHH
PIEKTPOMETAILTYPIUU?

Kaxkue napaMeTpbI JJICKTPOCTATIN OrOBApUBAIOTCA HOPMATHUBHBIMU IIOKyMeHTaMI/I?
VYeubiit onpoc  [Kakumu MHCTpyMEHTaMU IPOU3BOAUTCSA KOHTPOIb TEMIIEPATyPhl B
PIIEKTPOMETAIUTYPrUUe€CKUX arperarax?

Kakumu HHCTpyMEHTaMU MOJb3YIOTCA JUIS 3aMepa TeOMETPUIECKUX pa3MepoB
POAYKINHU AIEKTPOMETAUTYPruu?

8. YueOHo-MeTOonMYecKoe 1 HHPOPMaIUOHHOE O0ecTieyeHne TUCIUIINHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs TumMepamypa:

1.  Merannyprus u 3J€KTpOMETaLTyprusi ctaiu PyKoBoICTBO K
aurioMHoMy npoektupoBanuto UITU um. Jlenunckoro komcomonna, Kad.
Merannyprus cranu; [Tox pen. 1. S. IToBonouxkoro; Coct.: FO. A. I'yaum, JI. T.
Kopones, B. E. Pomun u np.; FOYpI'Y. - YUensbunck: YIIH, 1979. - 72 c.

2. DraexTpoMeTauTyprus ctTayiu u peppocruiaBoB Yueb. Ji7isi By30B 1O
crer."Metamnyprus yep. metaiuioB"” Ilox pex. 1. S. [ToBonoukoro. - 2-¢ u3f.,
nepepal. u nom. - M.: Metamyprus, 1984. - 568 c. un.

0) OononHumenvbHas Iumepamypa:

1. Enuepan, ®. I1. DnextpomeTamtyprus ctaiu u peppociuiaBoB YueoO.
noco0. ayig By30B Ilox pen. B. b. JIlunuesckoro. - U3x. 4-e ucnp. u goi. - M.:
Meramnyprus, 1977. - 487 c. un.

2. IloBonouxwuii, 1. 5. DnekTpoMeTautyprusi cTaiu u (eppocIiaBoB
Y4eOHUK 1J1 CTYJEHTOB BBICII. Yyue0. 3aBeieHUH, 00y4aronuxcs 1Mo HarpaBJIeHUIO
"Metamnyprus" u cneil."Mertamnyprus yepHbsix MetaioB" J1. S. IToBonoukuii, B.
E. Pomun, H. B. Manbkos. - 3-e uzn., nepepab. u jgom. - M.: Meramnyprus, 1995. -
591,[1] c. un.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNIUHE, UMerowuecs 8 bubauomexe:
1. 1. Bectauk IOYpI'Y. Meramyprus 2007 — 2012 rr.

2. N3Bectus By30B. Yépnas metaiuryprus 2007 — 2012 rr.

3. Onekrpometamnyprus 2007 — 2012 rr.

4. Metammypr 2007 — 2012 rr.

5. Crans 2007 — 2012 rr.

6. Uépubie metamisl 2007 — 2012 rr.

7. bromerens «Yepnas metamnyprus» 2007 — 2012 rr.

NownkwLb

2) Memoouueckue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. 1.Pa6oB A.B., Uymanos U.B. Pacuer nmporiecca 31eKTporiaBKu
(yuebnoe nocobue)Uensounck: Uzn-so FOypl'Y, 2005. — 175 c.

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

Her



9. UndopManinoHHbIE TEXHOJIOTHH, HCIIOJb3yeMble PHU 0CYIIeCTBICHUN
0o0pa3oBaTe/ILHOIO Npolecca

[TepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Office(6eccpouno)

[TepedeHpb UCITOIB3yEeMbBIX HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
1. -Crannaptundopm(b6eccpoyuHo)

10. MarepuajibHO-TEXHUYECKOEe O0ecnedyeHue TUCIMIIIMHBI

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,

o No
Bun 3ausaTuit Ayt IIPEyCTAaHOBJIICHHOE TIPOTPaMMHOE 00eCIIeUCHHE, UCTIONB3yeMOe JIJIs
YA pa3IMYHBIX BUIOB 3aHITHIA
Jlexnun KomnbroTep, BUICOMPOEKTOP

CamocTrosTenpHas

paBoTa CTyneHTa Kommnbrorep, BUAECONIPOEKTOP




