FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJAIO:
JlnpexTop UHCTUTYTA
NHCTUTYT OTKPBITOTO U

JMCTAHIIMOHHOTO 00pa30BaHUs
%%'d@% DIeKTPOHHBII Iy 0 onorene

PABOYAS ITPOI'PAMMA

aucuunuHbl J[B.1.06.02 OcoO0eHHOCTH TPOU3BOJACTBA CTAIN B COBPEMEHHBIX
AJIEKTpoIedax

s Hanpasiaenus 22.03.02 Merautyprus

YPOBeHb OakanaBp THI NPOrpaMMbl AKaJieMHUUeCKUi OakaiaBpuar
npo¢uiIb NOATOTOBKHU DIIEKTPOMETAILTYPrus CTalu

(popma 00yueHus1 3a04Has

Ka(eapa-pa3padorunk TexXHUKA, TEXHOJIOTUU U CTPOUTEIBCTBO

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo

noarotoBku 22.03.02 Mertamnyprusi, yTBepKIEHHBIM MTpHUKa3oM MUHOOpHAYKH OT
04.12.2015 Ne 1427

3aB.xadenpoii pazpaboTynka,
K.T€XH.H., JIOLI.

K. M. Bunorpanos

Pazpabotuuk nmporpamMmel,

[ C. A. MeneHkoB
K.T€XH.H., JOII., TOIEHT (KH)

denkovsa
21.10.2021

YenssOMHCK



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.

[TK-10 crtocoOHOCTBIO OCYIIECTBIISAT U
KOPPEKTUPOBATh TEXHOJIOTUYECKUE MTPOLIECCHI B
MeTaJUTypruu U MaTepruasooopadoTke

3HATB:- OCHOBHBIE MTOHATHSI, IPUHIIMIIBI U
TEXHOJIOTHH B METAJUTYPTHH, - OCHOBHBIE ()OPMYIIBI
Y METOIMKH PacuyeTOB METAJUTYPTUUYECKUX TeUEN U
000py10BaHUs, - OCHOBHBIE 3aKOHOMEPHOCTH
TEXHOJOTUYECKUX MPOLECCOB IS IIOBBIICHUS

AP PEKTUBHOCTH MPOU3BOJCTBA YEPHBIX METAIIJIOB -
OCHOBBI TEOPUHU ABTOMaTHYECKOIO YIIPABJICHMUS.

YMeTb:- I0J1b30BaThCs MPUHIMIIAMU pa3paboTKH
TEXHUYECKHUX PELICHUI U TEXHOJIOTUI B o0acTu
METaJLTyprUH, - TOIb30BATHCA HAYYHO-TEXHUYECKON
Y TEXHOJIOTUYECKOW TOKYMEHTAlUEH, -
AQHAJIM3UPOBATh KOHCTPYKIIUH COBPEMEHHBIX ITEYEH
U UX DJIEMEHTOB JUJIs IPAKTUYECKOTO UCIIOJIb30BAHMS
B METAJUTyPru4€CKON MPOMBIIUIEHHOCTH -
[IPUMEHSATH CUCTEMbI aBTOMAaTUYECKOTO YIIPaBICHUS
TEXHOJIOTHYECKUMH ITPOLIECCAMH B METAJUIyPTUU U
MarepuaaoodpaboTke

BrianeTs:- MeToJaMu pacdera IINXTHI K MIIaBKe,
KHCJIOPOTHO-KOHBEPTEPHBIX,
DIIEKTPOCTANCTIABUIBHBIX U MAPTEHOBCKUX 1IEXOB, -
CrmocoO0M BBIOOPA ONTUMAIIBHBIX PEKUMOB TIJIABKH
U TEXHOJIOTUU MaTepPHanIoo0padboTKu

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

3HaTh:0cO0EHHOCTH CBOEH Oymytieii mpodeccuu.

'YMETh:0TBETCTBEHHO OTHOCHUTHCS K BBITTOTHEHUIO
cBOEH MpodecCcHoHaTBHOM IEATebHOCTH.

Bnazners:npodeccroHalbHBIMU HABBIKAMH.

T1K-4 roTOBHOCTBIO UCIIOJIB30BaTh OCHOBHEBIE
TOHSATHS, 3aKOHBI U MOJIEJIN TEPMOJIMHAMUKH,
XUMHYECKON KMHETUKH, IEPEHOCA TEIIA U MaCChl

3HaTh:- MeTONbI MU hepeHITHaNTBHOTO U
I/IHTeraJ'II)HOFO I/IC'-II/IC.]'IGHI/II\/'I, Teopmo

b hepeHIMaNbHBIX YPaBHEHUH 71 TOCTPOCHUS U
aHaM3a MaTeMaTHYeCKUX Mojelie IBICHUN 1
TEXHOJOTUUYECKHUX MPOLECCOB, - METObI
CTAaTUCTUYECKOTO aHAJIN3a, CTPOCHHE aToMa,
XUMHYECKHUE DIIEMEHTEI U UX COCAUHEHHUS, OOII1e
SaKOHOMepHOCTI/I HpOTeKaHI/IH XUMHUYCCKUX
pEeaKIuii, - IPUPOAY XUMUUYECKUX PEAKIIHA,
I/ICHOJ'IB?;yeMI)IX B MeTaHJ'IprI/I'-IeCKI/IX
MPOU3BOICTBAX, - 3aKOHBI U MIOHATUS (PU3NIECKOU
XAMHH JIJIS aHAIU3a METAJLTYPTrUYe€CKHUX MPOIECCOB,
- mpupoay Gpa3oBBIX paBHOBECUN B
MeTaHHprI/I‘IeCKI/IX CHCTEMAX, - OCHOBHBIC
3aKOHOMEPHOCTH MTPOLECCOB NIEPEHOCA TEIUIA U
MacCChbl, - OCHOBHBIC SaKOHOMepHOCTI/I XUMHUYCCKUX U
(UBUKO-XUMHUYECKHUX MTPOLIECCOB, MPOIIECCOB
MaccomnepeHoca MPUMEHUTEIBHO K
TEXHOJIOTUYECKUM TIpolieccaM, arperaram u
000pyIOBaHUIO TIepepadOTKH (0OoTaIeHNs)
MUHEPATLHOTO CHIPBS, IPOU3BOJICTBA U 00PaOOTKH

UCPHBIX U IBETHBIX MCTAJLJIOB.




'YMETb:- paCCUMTHIBATh U aHATU3UPOBATH
XUMUYECKUE ¥ PUBUKO-XUMHYECKUE MTPOIIECCHI,
MPOLIECCHI MACCOIIEPEHOCA, TPOUCXO/ISIINE B
TEXHOJIOTUYECKHUX MPOIeccax NepepadoTKH
(oborareHus), - MUHEPAJIBLHOTO ChIPBS,
MIPOU3BOJICTBA U 0OPAaOOTKH YEPHBIX U IIBETHBIX
METaJIJIOB, - TPOTHO3UPOBATh U ONPENIETATh
CBOIWCTBA COCMHEHUI W HAITPaBJIEHUSI XUMUYECKUX
[peaKIui, - BHITOIHITH TEPMOXUMHUECKUE PACUETHI,
pacyeThl XHMHUYECKOTO PAaBHOBECHS, PABHOBECHS B
pacTBOpax, - aHAIM3UPOBATh (Pa30BbIC PABHOBECHS
Ha OCHOBE JHarpaMM COCTOSTHHSI.

BraneTs:- MeTojaMu KOMIIBIOTEPHOM rpadukwy,
METOAAMM aHAJIN3a U YNCIEHHBIMU METO/IaMH,
BBIYMCIINTEIILHON TEXHUKON IIPU PEIICHUN
NPUKJIAHBIX 33/1a4 B 00J1aCTH MPOoQeCCHOHAIbHON
e TEIbHOCTH, - OCHOBHBIMH (PU3UKO-XUMHYECKUMHU
pacueTaMy METAJIITyprHYECKHUX IPOLIECCOB, -
METOAAMH U3MEPEHUS TEIIOBBIX 3(hPeKxToB
XUMHUYECKUX PEaKLUi, MapIualbHbIX MOJIBHBIX
BEJIMYMH, PABHOBECHBIX XapaKTEPUCTUK, -
HaBbIKaMH pacyeTa IpoLECCOB KOHBEKTHBHOTO
TEIUIO- U MAacCOINEpPeHoca, epeaayy Teria
W3IIy4YEHUEM U MOJIEKYJIIPHON TEIUIONPOBOJHOCTHIO.

OIIK-1 roTOBHOCTBIO UCIIOIb30BaTh
(dbyHIaMeHTaTIbHBIE OOIICHHKCHEPHBIC 3HAHUS

3HATh:- MATEMaTUYECKHE METO/bl NCUUCICHUH IS
MIOCTPOCHUS M aHAJIM3a MAaTEMaTUYECKUX MOJEIEH; -
OCHOBBI HH(OPMALIMOHHBIX TEXHOJIOTHU; -
OCHOBHBIE SIBIICHUS U 3aKOHBI XUMUHU, PUNUKH U
¢u3nUecKoil XMMHUU; - OCHOBBI PACYETOB Ha
MIPOYHOCTH U )KECTKOCTh JI€TAIEH KOHCTPYKIIHIA,
HPUHIMITBI BHIOOPA TUIOBBIX JIETaNIeH; - SIEMEHTHI
HauyepTaTeIbHONM T€OMETPUN U KOMITBIOTEPHON

rpa UKy, IPOrpaMMHBIE CPEJICTBA KOMITBIOTEPHON
rpaduKy, - OCHOBBI pacue€TOB Ha MPOYHOCTD U
YKECTKOCTD JIETaJIed KOHCTPYKIMM, TPUHLIMIIBI
BbIOOPA TUIIOBBIX JI€TaJIeH, - OCHOBBI TEOPUU
IEKTPUYECKUX U MArHUTHBIX LENEH U
JIEKTPOMArHUTHOTO I0JIs, - OCHOBHBIE
3aKOHOMEPHOCTH IPOLECCOB F€HEPALIMU U IIEPEHOCa
TEIUIOTHI, ABHKEHUS )KUJIKOCTH U T'a30B
PUMEHUTEIBHO K TEXHOJIOTHYECKUM arperaram
YEPHOW U IBETHOW METAJIypIUH, - OCHOBHBIE
3aKOHOMEPHOCTU XUMHUUYECKHUX U (PU3HUKO-
XUMHYECKHUX MPOLIECCOB, IPOLIECCOB
MaccoIlepeHOCca MPUMEHUTEIBHO K
TEXHOJIOTHYECKUM IIpoLieccaM, arperaram u
00opyI0BaHuUIO NepepadoTku (0OoTaIeHs)
MUHEPAJILHOTO ChIPbS, IPOU3BOJICTBA U 00padOTKU
YEPHBIX U [IBETHBIX METAJUIOB, - OCHOBHBIE I'PYTIIIbI
1 KJIACChl COBPEMEHHBIX MaTepHUaJIOB, UX CBOWCTBA U
00JIaCTH MMPUMEHEHHMsI, IPUHIIUIIBI BHIOODA.

YMETb:- pacCUMTHIBATH U aHAIU3UPOBATh
XUMHAYECKUE U (PU3NKO-XUMUYECKHE MPOIECCHI,
MPOUCXOISIINE MIPH MepepaboTKe MUHEPATEHOTO
CBIpPBS1, IPOU3BOJICTBA YUEPHBIX METAJLIOB, -

OIIPCACIIATH (1)I/I3I/IKO—MeXaHI/I‘IeCKI/Ie CBOICTBA




MaTCPUAJIOB MTPH pa3JIMYIHBIX BUIAX I/ICHBITaHPIfI; -
MPUMEHSATh METOJIbI aHATN3a U 00pabOTKH
OKCIICPUMCHTAJIbHBIX JAaHHBIX, CHCTCMATU3UPOBATH
Hay4YHO-TEXHUUECKYIO HH()OPMAIIHIO; - TPUMEHSTh
MPOrpaMMHOE 00ECTICUeHUE JIJIST PEIICHHS TUTTOBBIX
3aj1a4 MPOU3BOJICTBA - BHITIOIHATH YEPTEKH JeTalei
U DJIEMEHTOB KOHCTPYKILIH, - BBIIIOJIHATH PaCYeThI
Ha MMPOYHOCTh U JKECTKOCTh, PACUETHI JIeTaei
MallliH U MCXaHHU3MOB, - BBI6I/IpaTb
HIIEKTPOOOOPYIOBAHNE M PACCUUTATH PEKUMBI €T0
[pabOTHI, - PACCUNTHIBATh M AHATTU3UPOBATH
MPOIIECCHI TOPEHHUS TOIUINBA M TETUTOBBIICTICHHS,
BHCIIHCTO U BHYTPCHHETO TeHHOO6MCHa B I1eyax
Pa3IMIHOTO TEXHOJOTHUYECKOTO Ha3HAYCHUS,
BBIOMPATH pallMOHAIbHBIE TEMIIEPATYPHBIEC U
TETUTOBBIE PEXKUMBI PA0OTHI METAJTYPTHYECKIX
neyeil, - ananu3upoBaTh (pa3oBbie MPEBpAILICHHS
NpY HarpeBaHUH U OXJIAXKICHUH CIUIABOB, -
oTpeneNaTh GU3NIECKHe U MEXaHUYECKHE CBOMCTBA
MaTepHasIoB MPU Pa3TUYHBIX BHIAX UCTIBITAHHMA, -
MPUMEHSTH TPOrPAMMHOE 00eCTIieUeHUE NSt
pEIIeHHS TUTTOBBIX 3a/1a4 IPOM3BOJACTBA U
00pabOTKH METAIIJIOB U CIUIABOB..

Brnasiers:- MeTO1aMU KOMITBIOTEPHOM rpaduky; -
HaBbIKaMH paObOThI C COBPEMEHHBIMU
NPOTrpaMMHBIMU YCTPOHCTBaMU; - METOIaMHU
aHaJIN3a TEXHOJIOTNYECKUX IPOLIECCOB.

OIIK-7 ToTOBHOCTBIO BEIOMPATH CPEICTBA
WU3MEPEHHI B COOTBETCTBUU C TpeOyemMoi
TOYHOCTBIO U YCIIOBUSIMU DKCILTyaTalluu

3HATh:- OCHOBHBIC ITOHSATHSI IIPUHITUITHI 1
W3MEPEHHUSI; - yCTPOUCTBO U MPUHIUN AEUCTBUS
CPENICTB U3MEPEHUS, OCHOBBI; - METOJIbI HACTPOUKH
1 UCIIOJIb30BAHUS CPEJICTB U3MEPEHHUS B
MPOU3BOJICTBEHHOM JIEATETLHOCTH - OCHOBBI
METPOJIOTUH, METOJIbI M CPEJCTBA U3MEPEHUS
(bU3HYECKUX BEJIUYHH, TPABOBLIE OCHOBBI U
CUCTEMBI CTAaHAAPTH3AINHN U CePTU(UKAITIH.

'YMeTh:- MOIb30BATHCS CPEICTBAMU U3MEPEHUS B
COOTBETCTBUU C YCIOBUSMH KCILTyaTaIlu; -
MPOBECTH IKCIIEPUMEHTHI MO OI[EHKE TOUHO "CTH
paboTHI CPEJICTB U3MEPEHHUS; - OLIEHUTDH CTETICHb
BIIMSIHUSI CPE/ICTB U3MEpEe"HUS Ha
MPOU3BOJICTBEHHYIO JI€SITEILHOCTD.

BiageTh:- MeTOmaMu OIICHKH, TEXHOJOTHEH
rporecca ¢ yuéToM UCTOIb30BaHUS CPENICTB
U3MEPEHUs], - CIIOCOOOM BBIOOPA ONTUMANIBHBIX
CPEICTB U3MEPEHHUSI, OCHOBAHHBIX HA TOUHOCTH
W3MEPEHUS. .

OK-8 TOTOBHOCTBIO IIOJIL30BAaTHCS OCHOBHBIMU
METOJIaMH 3aIlIUThI IPOU3BOACTBEHHOTO MIEPCOHANA
Y HACEJIEHUS OT BO3MOYKHBIX MOCJIEACTBUI aBapui,

KaTacTpod, CTUXUIHBIX OeACTBHIA

3HAaTH:0CHOBHBIE METOABI 3aIIIUTEI
MPOU3BOJICTBEHHOTO TIEPCOHAJIA U HACETIEHUS OT
BO3MOXKHBIX TIOCIIEICTBHIA aBapHii, KatacTpod,
CTUXUHHBIX O€ICTBUI

YMeETh:- OPHUCHTHUPOBATHCA B OCHOBHBIX MCTOJaX U
cucteMax o0ecriedyeHHsl TEXHUUECKON
0e30"macHOCTH, - 000CHOBaHHO BbIOMpPATh
U3BECTHBIE YCTPOH"CTBA, CHCTEMBI M METO/bI

3aIMTHl YEJIOBEKA M IPUPOJHON Cpebl OT




OITAaCHOCTEN

BnaseTrs:KynbsTypoit 0€30MacHOCTH U PUCK-
OpPUEHTUPOBAHHBIM MBIIIJIEHUEM, TPU KOTO-POM
BOIIPOCHI 0€30MMaCHOCTH M COXPAaHEHHUS
OKpY’KaloIllel Cpe/ibl pacCMaTPUBAIOTCS B KaUe€CTBE
B )KHEHIINX TPUOPUTETOB B KU3HU U

eI TeIbHOCTH.

3. Mecro aucuuninubl B ctpykrype OII BO

[Tepedens npeaIecTBYIONINX TUCHIUTLINH, [lepedenp nmocneayOMMX TUCIUTIINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT
B.1.09.01 Mertamtyprusi 4epHbIX METAJIIOB /1B.1.08.01 CrneupnekrpoMerauryprust

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
10 ceMecTpam
Bun yueOno#t paboThl Beero B Hacax
Hacos Howmep cemecTpa
8
O6mmas Tpy10EMKOCTh JUCIIUTUTMHBI 144 144
AyOoumopHvie 3auamusi: 16 16
Jlexuuu (JI) 8 8
[TpakTudeckue 3aHATUS, CEMHHAPHI U (MITN) IPYTHE BHIIBI ayIUTOPHBIX 2 2
sansTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 128 128
[lonroToBka K sK3aMeHY 6 6

6.TeopeTnueckue 0CHOBBI AIEKTPOCTA-JICIUIABHIIBHOTO TTpoliecca,
Oco0EHHOCTH TEXHOJIOTUHN BBIIIABKY CHENHAAIbHBIX CTAJIE B OCHOBHBIX 26 26
TyTOBBIX TEeYax

7.DUBUKO-XUMUYECKUE OCOOCHHOCTH M TEXHOJIOTHSI KUCIIOTO Mpoiiecca
JIEK-TPOIIaBKyU cTanu. [ll1aBka cTanu B MHAYKIIMOHHBIX Medax. 8. TexXHuKo-
DKOHOMHYECKHUE IIOKA3aTeNIU BbIIUIABKU CTAJIU B JyTOBBIX MIEKTPO-IIEYaX. 20 20
[Ipobaembl 3HEPrO- U pecyp-cocoeperaromieil TEXHOJIOTHH B AJICK-
TPOCTAJICIUIABIIIEHOM IIPOU3BOACTBE

4.0OCHOBHBIE NEPUO/IbI JIEKTPOIUIABKU. 3alpaBKa, 3aBaJIKa IUXTHI.
[lepuon maBneHus. S.OKUCIUTEIbHBIN U BOCCTAHOBUTEIIb-HBIA MEPUOJIBI

30 30




JIEKTPOIIABKU
l.BvBe,Z[CHI/Ie 2.Cra"zapTu3anysi BBICOKOKau€CTBEH-HBIX JIETUPOBAaHHBIX 16 16
CTaJIedl U CIUIABOB.
3.0rHeynopHsle MaTepuaibl U PyTe-pOBKa AYTOBBIX AJIEKTPOIIEUEH. 30 30
[1InxToBBIE MaTEpUAIbI IEKTPOILIAB-KU CTAJIN
By uToroBoro KOHTpos (3a4et, Aud.3aueT, SK3aMeH) - sk3ameH, K11

5. Conep:kaHue QMCUUIIMHBI

O6beM ayaIUTOPHBIX
Ne 3aHATUN TIO BUJAM B
basiena HaumeHnoBaHue pa3aenoB IUCHUIUIMHbI qacax
Bcero |JI| I3 | JIP
1 Beenenne. OrHeynopHbeie MaTepuaibl U pyTepoBKa JyTOBBIX 1 1lolo
briekTporedeil. [lInxToBbie MaTeprabl HIEKTPOILIABKH CTATIN
5 CrangapTu3anus BBICOKOKaYeCTBEHHBIX JIETHPOBAHHBIX CTaJei U 1 1ol o
CILIABOB.
3 |[IuxToBble MaTepUasbl MEKTPOIIABKY CTAIN 3 1| 2] 0
4 OCHOBHBIE IEPUOJIBI AEKTPOIUIABKH. 3alpaBKa, 3aBaJIKa IINXTHI. 3 11210
[lepuon nuiaBiaeHust
5 |OkuCAUTENBHBIN U BOCCTAHOBUTEIbHBINA NIEPUOJIBI AIEKTPOILUIABKU 3 1| 2] 0
TeopeTnueckne 0CHOBBI AIEKTPOCTANICIUIABUIIBHOTO IIpoliecca.
6  |OcoOEeHHOCTH TEXHOJIOTHUH BBIIUIABKH CIIEIHMAJIFHBIX CTAJIEH B OCHOBHBIX 3 1] 2 0
TyTOBBIX IT€Yax
7 DU3NKO-XMMHUYECKHE 0COOEHHOCTH U TEXHOJIOTHSI KUCIIOTO Mpoliecca 1 1ol o
QIIEK-TPOILIaBKU cTajiu. [1maBka cTany B MHAYKIIMOHHBIX Teyax
TeXHUKO-DKOHOMUYECKHE MTOKA3aTeNIN BhIIJIABKH CTAJIU B TyTOBBIX
8  pnekrpo-nieuax. [IpobGnemMsl 3HEpTO- U pecypcocOeperarorieit 1 1 0| O
TEXHOJIOTMH B JIEK-TPOCTAJIECTIIIABUIBHOM POU3BOJICTBE
5.1. Jlekuun
Ne Ne Kox-
HanmenoBanue nin kpaTkoe coaep>kaHue JIEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
1 1 Bgenenue. OrueynopHsie MaTepHuaibl U pyTepoBKa JYTOBBIX JIEKTPOIICUeH. 1
[[IrxTOBBIE MaTepUaIbl AEKTPOIJIABKH CTATIN
2 2 |CranpapTu3anus BBICOKOKau€CTBEH-HBIX JIETUPOBAHHBIX CTAJIEH U CIIJIa-BOB. 1
3 3 OcHOBHBIE TIEPHOJIBI AEKTPOIUIABKH. 3anpaBKa, 3aBajika IKUXTHL. [lepron 1
[IaBIICHUS
4 4 |OKUCIUTENBbHBIM U BOCCTAHOBUTEIBHBIN MEPUOABI AJIEKTPOILIIABKH 1
5 5 TeopeTnyeckne 0CHOBBI DIEKTPOCTANIEIIABIIILHOTO MpOLeCca. OcoOenHoctu 1
TEXHOJIOTUU BBITIJIABKY CHEIHATIbHBIX CTaJeil B OCHOBHBIX AYTOBBIX MeUax
6 6 OCOOEHHOCTH TEXHOJIOTMHU BBIIIJIABKH CIIEIUANIBHBIX CTalel B OCHOBHBIX JYTOBBIX 1
nevax
7 7 DU3NKO-XUMUUECKUE OCOOEHHOCTH M TEXHOJIOTHSI KMCIIOTO Ipoliecca 1
AIIEKTPOIIAaBKY cTaiu. [ImaBka cTanu B MHAYKIIMOHHBIX eYax
TexXHIUKO-DKOHOMUYECKHE MTOKAa3aTeNll BHIMIABKH CTAU B IYTOBBIX DJIEKTPOIEYaXx.
8 8  [[IpoGnemsl aHEPTrO- U pecypcocOeperaromield TEXHOIOTUHU B JJIEK- 1
TPOCTAJICTUIABIIIBHOM IIPOU3BOICTBE

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI




Kon-
Ne No
HaumeHnoBanue uinm kpaTkoe coJiepKaHue MPaKTUYECKOro 3aHsATHUS, CEMHUHApa BO
3aHATHA|pa3Iena)
4acoB
1 3 [Pacuer onTUMaIbHOM IIMXTOBKY IUIABKU 2
5 4 OcCHOBHBIE TIEPUOIBI AIEKTPOIIIABKH. 3ampaBka, 3aBaiika MUXThI. [lepuos )
[JIaBJICHUS
3 5 Pacuer nerupyrommx 100aBok (paboTa MacTepa Mo IJIaBKE B PEaIbHOM PEXUME )
BPEMCHH )
4 6 [BbltaBKa cTaM B BAKYYMHOW MHAYKIIMOHHOW TUTEJILHOMW MeYn 2
5.3. JIaboparopHblie padoThI
Ne Ne y Kox-
HanMeHnoBanue nin kpaTkoe cofepkaHue J1adopaTopHO paboThI BO
3aHATUApa3IeNa]
4acoB
2 3 |HuxToBBIE MaTepUabl 0
3 4 |TexHOsOTHUs BBIIUIABKM KOHCTPYKIMOHHBIX U KOPPO3ZMOHHOCTOMKHUX CcTalel 0
3 5 Pacuer nerupytromux 100aBok (paboTa MacTepa Mo IUIaBKE B peaTbHOM Pe-KUME 0
BPEMECHH )
4 6 |Pacuer marepuanbHOro OajgaHca IJIaBKH (IEPUOJT TIABJICHUS) 0

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenne CPC

Crnincox nureparypsl (¢ yKa3aHUEM

Bun pabotsl 1 conepkanue 3aJaHus
pasnenos, riiaB, CTPAHUII)

Kom-Bo yacos

1.Ps6oB A.B., U1.B. Uymanos, M.B.
[ummmupoB. CoBpeMeHHBIE CITOCOOBI

4.OCHOBHBIE MTEPUOJIBI DIIEKTPOTUIABKH. BBITIJIABKH CTAJIM B IyTO-BbIX Me4ax MockBa:
3anpaBka, 3aBajika WUXTHL. [leprog M3n-Bo Ternorexumk, 2007. — 188 c.2.
miaBiieHust, S.OKUCINTEILHBIA U [Tosonomkwuit 1. 4., Porun B. E., Manbskos 30
BOCCTAHOBHTEIIb-HbII NEPUOIbI H. B. DnekrpomeTamiyprus ctaiu u
DIIEKTPOIUIABKU (dbeppocmia-BoB: YueOHUK JIJIsl BY30B.. - 3-€
u31., mepepad. u pom. - M.: Metanyprus,
1995.- 592 c.
7.DdU3NKO-XUMUYECKUE OCOOCHHOCTHU U
TEXHOJIOTHS KUCIIOTO TIpoliecca 1. Kpamapos A.Jl., CokxonoB A.H.
QIIEKTpOIUIaBKu cTaiu. [lnaBka ctanu B DNEKTPOMETAILTYPrus CTalId U
WHIYKIIMOHHBIX Mledax, TeXHUKO- dbeppocmiaBoB. M.. Metamnyp-rus, 1976.
SKOHOMHMUYECKHE IT0KA3aTEIH BBIIUIABKU 376 c.2. Ennepan @.I1. 20
CTaJM B YTOBBIX MEKTpo-nedax. [[pobaembl|dneKTpoMeTaTypris cTaau u
SHEPTo- U pecyp-cocOeperaronieit deppocrutaBoB. M., Metaimyprus, 1977.
TEXHOJIOTHH B 3JIEK-TpocTajeriaBmibHom  [488 c.
[MPOU3BO/ICTBE

1. Ennepan @.I1. Dnekrpomeramnyprus
3.0rHeynopHbie MaTepuaisl U GyTe-poBKa [cTanu u GeppociiaBoB. M., Mertamnyprus,

MAaTepUaJIbl AEKTPOIJIAB-KU CTAJIN JI.LH. [IyroBbl€ 1euu B CTaJICIUTENHOM IIEXE.
M.: Mertamnyprus, 1989. 176 c.

TyroBbIX AnekTpornedeit, [lluxroBeie 1977. 488 ¢.2. Coiidep B.M., Ky3neron 30

1. IToonoukwuii I1. A., Porun B. E.,

MainbkoB H. B. Dnexkrpomeranmyprus ctaiu
1 Geppociuia-BoB: Y4eOHHK JUIs BY30B.. - 3-
e u3J., nepepad. u jgomn. - M.: Mertamnyprus,

JK3aMeH




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

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)

[lepeueHb KUCIIONIBb3yEeMbIX HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -Crannaptundopm(b6eccpoyuHo)

10. MarepuajibHO-TEXHUYECKOEe O0ecnedyeHue TUCIMIIIMHBI

Bun 3angarwnii

No

ay.

OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPEAYyCTAaHOBJIEHHOE IPOrPAMMHOE 00ecIeueHre, UCIIOIb3yeMOe IS
pa3JIMYHBIX BUIOB 3aHATUN

CamocrosTenbHas
paboTta cTyaeHTa

Kommbrorep, BUIEOIPOEKTOP

Jlexuun

Komrbrorep, BUIEOIPOEKTOP




