FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

P
CBEJIEHUSI O BIAJIEJIBLIE T1911

BT A.

ovpa

05.09.2022

I1. A. raMOB

PABOYAS ITPOT'PAMMA

aucaumIaebl 1.0 .111.08 DnexkTpoTepmus B MeTaUTypruu

s Hanpasiaenus 22.03.02 Meramtyprus
ypoBeHb bakanaspuar

npoduiab NOAroTOBKM MeTaulypruyecKkue TEXHOJIOT MU

¢opma o0yueHus1 ouHas

kagenpa-paspadoruyuk [lupomeramnyprudeckue u JUTENHBIE TEXHOJIOTHH

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 22.03.02 Metamnyprusi, yTBepKAEHHBIM MTPUKa30M MUHOOpHAYKH OT

02.06.2020 Ne 702

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

II. A. 'amoB

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

0 yHiBepeHTeT

C. I1. Canuxosn

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

[moGanbHas 1ieNnb MpernoiaBanms ¥ U3yYeHUs TUCITUTIINHBI - CO3IaHIE CHCTEMbl 3HAHHM
0 JIEKTPOTEPMUHU B METAJLTYPIH, OCOOCHHOCTSIM MPOTEKAHUS (PUBHKO-XUMHUUECKUX
MPOLIECCOB MPU AMEKTPOTEPMHUHU, A TAKKE 3HAKOMCTBO C COBPEMEHHBIMU
MEKTPOTEXHUUYECKUMH YCTAHOBKAMHU, arperaraMu U TEXHOJOTUSIMU JIEKTPOTEPMHUHU.
OCHOBHBIE 33/]a4 - A’TO U3yUYECHHE BOMIPOCOB: OCHOBHI TEOPUH DIIEKTPOTEPMUUECKUX
YCTaHOBOK; CLIOCOOBI MPe0Opa30oBaHUs JEKTPUUECKON SJHEPTUH B TETUIOBYIO; 3AKOHBI
TEIJIONEepeaaun; MaTepuabl, MPUMEHSIEMbIC B DJIEKTPOTEPMUUYECKUX YCTAaHOBKAX;
AIIEKTPOHATPEB COMPOTUBIICHUEM; AIEKTPUUECKOE COMPOTUBICHUE U €T0 (Pr3nyecKas
CYIIIHOCTB; AJIEKTPUUECKOE COMPOTUBICHHE METAINTMYECKUX HArPEBATEIbHBIX DJIEMEHTOB;
AIIEKTPOTEPMHUUECKUE YCTAHOBKH AIIEKTPOOOOTpEBa.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

PaccmoTpeHo yCcTpoiCTBO M IPUHLUI IEUCTBUSA AIEKTPOTEXHUUECKUX YCTAHOBOK,
UCIOJIb3YEMBbIX KaK Ha MPOMBIIIJIEHHBIX MPEANPUATUAX, TaK U B MeTalutyprun. Ocoboe
BHUMAaHHE Y/JIEJICHO MPUMEHEHUIO IEKTPOTEXHOIOTHYECKOTO 000PYA0BaHMS,
00eCTeunBaloIIero HAJEKHOE AIMEKTPOCHAOKEHHUE U YITPABICHHE
ANEKTPOTEXHOJIOTUYECKUMH MPOLIECCAMU MPHU ANEKTPOTEPMHUH. INEKTpoTepMusi. OCHOBBI
TEOPUHU INEKTPOTEPMHUUECKUX YCTaHOBOK. CIIOCOOBI MpeoOpa3oBaHUs dICKTPUIECCKON
SHEPruy B TEIUIOBYIO. 3aKOHBI TEIUIoNepeaauu. Marepuaibl, IPUMEHSIEMBIE B
NEKTPOTEPMHUUECKHUX YCTAHOBKAX. DJIEKTPOHATPEB CONPOTUBIECHUEM. DINEKTPUUYECKOE
CONPOTHUBIICHHUE U €r0 (pU3nYecKas CyIHOCTb. DIEKTPUUYECKOE CONPOTUBIICHUE
METAJUIMYECKUX HArPEBATEIIbHBIX JIEMEHTOB. DNEKTPOTEPMHUUECKUE YCTAHOBKHU
ANEKTPOo0OOrpeBa. DIEKTPUUYECKHE €YU CONPOTUBIICHUS. DIIEKTPOOOOPyI0BaHUE TIeueh
CONPOTHUBIICHUS. DJIEKTPOHArPEB PACTBOPOB M paCIUIaBOB. Harpes aJIeKTPOIIIIAKOBBIX
yCTaHOBOK. MTHIYKIIMOHHBIN U JUAJICKTPUIECKAN HarpeB. NHAYKIIMOHHBINA HArpeB.
JusnekTpuyeckuil HarpeB. DJIeKTPOCHAOKEHUE YCTAHOBOK UHTYKIIUOHHOTO U
JIURJIEKTPUYECKOTO HAIpPeBa. YCTAHOBKH JAYTOBOIO 3JIEKTPUYECKOro Harpesa. Teopus
nyroBoro paspsiaa. Monuzanus ra3zos. [lnazma - yetBeproe prU3N4ecKoe COCTOSTHUE
BEIIECTBA. DJIEKTPOIYTOBOM pa3psil. 3aKOHOMEPHOCTH TUTa3MBbI AJIEKTPOAYTOBOTO CTOJOA.
Jlyra nepeMeHHOro ToKa. PerynupoBaHue aneKTpudecKor 1yru. JlyroBbie 3JIEKTPUYECKHE
neun. Knaccudukarus 1yroBeix 3MIeKTpUYECKIX Medeid. J[yroBeie meum KOCBEHHOTO U
MPSIMOTO AEUCTBUA. J{yroBbl€ IeUr CONMPOTUBIICHUS: PYTHO-TEPMUYECKHUE TTEUH.
Bakyymubie nyroseie neud. [LtazmenHbie TexHonoruu. [lonydyenue u npumMeHeHue
HU3KOTEMIIEPATYPHOU 11a3Mbl. [ITaBUITbHBIE YCTAHOBKH C MPUMEHEHUEM IJ1a3MBbl.
[Ina3zmeHnHas pe3ka u cBapka MeTauioB. [lta3aMeHHOE HAaHECEHUE TTOKPBITHM.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS [Inanupyemble pe3ynbTaThl
OIT BO (xommnieTeH1un) 00Oy4YeHHUs 10 AUCITUTUTHHE
[IK-1 CriocoGen ncnonb30BaTh (HU3UKO- 3HAET: OCHOBHbBIE TEXHOJIOTUUYECKHUE MPOILECCHI

MaTeMaTU4YeCKHUi anmapar, OCHOBHbBIE MOHATHSA,  [IPOU3BOJCTBA METAJJIOB METOIaMU 3JIEKTPOTEPMUHU
3aKOHBI U MOZIETT TEPMOJTUHAMUKH, XUMUYECKOH |YMEET: HCIONIb30BaTh (PU3MKO-MaTeMaTHYeCKUi
KWHETHKH, IepeHOoCca TeIJla M Macchl JUIsl peIlieH sl [anmnapar sl pelieH s 3a/1a4, BOZHUKAIOIINUX B X0J1€
3aj1a4, BO3HUKAIOUIUX B X0JI€ Npo(eccHoHaNbHOH [IpodecCHOHaNbHON e TeIbHOCTU
JeSITeIbHOCTH lMeeT npakTHYECKHH OMBIT: pacyera




QJICKTPOTCPMHUYCCKUX MMPOLCCCOB

[IK-3 CniocoGeH omnpenensiTh TEXHOIOTHUECKUE
MEpBI /711 BBEITTOJTHEHUS! TPOM3BOICTBEHHBIX
3aJJaHU{ BHETIEYHOI 00paboTKH cTanu

3HAET: POJIb IEKTPOTEPMUUECKUX MPOLIECCOB IIPU
BHETIEYHOU 00paboTKe

YMeeT: uConb30BaTh (hyHJaMEHTaIbHbIE
0OLIEeMH)KEHEPHBIE 3HAHUS

MeeT nNpakTUYECKUI ONBIT: YIIPaBJICHUS
TexHoJornueckumu npoueccamu Ha AKIIT

[TK-4 CniocobeH onpenensaTb TEXHOIOTUYECKHE
MEpHI JIJIs1 BBITIOTHEHUS TPOU3BOICTBEHHBIX
3a/IaHUI BBIIUIABKY MOJYIPOAYKTa B TyTOBOM
CTaJICIUIaBUIIbHOM Meun

3HaeT: poib MEKTPOTEPMUUECKHX MpoleccoB B
JICII

'YMeeT: IOHUMATh U BIUATH Ha JJIEKTPOTEPMHUUECKUE
xapakrepuctuku JICII

lIMeeT NpakTUYEeCKUN ONBIT: YIIPaBICHUS
TeXHOJIIOrHueckumHu npoueccamu Ha J{CI1T

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT yueOHOTro IyiaHa

[lepedeHs MOCIETYIONNX AUCITUTLTHH,
BUJIOB paboT

YyeOHasi mpakTHKa, 03HAKOMUTEIbHASI TPaKTUKa (2
CEMECTD)

Mertamtyprus 4yryHa,

beckokcoBasi MeTaJLTyprus xelesa,
MeTamunyprust v JIeKTpPOMETaLTypIus CTaly,
MeTtamnyprust GeppocIiaBoB,

OCHOBBI ITPOIIECCOB HEMPEPHIBHOM pa3IvBKU
METaJJIOB U CIIJIaBOB,

[Ipou3BOACTBEHHAS MPAKTHKA, IPEIAUIUIOMHAs
npakTHka (8 cemecTp),

[Ipon3BOACTBEHHAS MPAKTHKA, TEXHOJIOTMUECKAs
(TPOEKTHO-TEXHOIOTHYECKas) MpakTuka (6
CEMECTD)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

YyeOHasi MpaKkTHKa, 03HAKOMUTEIbHASI IPaKTUKA (2
CEeMECTD)

3HaeT: COIMAIBHYI0 3HAUMMOCTb CBOCH OymyIeit
npodeccuu, criocoObl CAaMOOPraHU3aALUU U METO/IbI
camM000pa30BaHKs, OCHOBHOE 000PyHOBaHUE IS
Pa3JIMBKU CTaJIM, OCHOBHbIE IPUHLIUIIBI PAOOTHI
METAJUTYPrU4eCKUX IPEANPUATUN YMEET:
0CO3HaBaTh COLIMAIIBHYI0 3HAYUMOCTb CBOEH
Oynymiei npodeccun, caMOOpraHU30BbIBATHCA U
caM000Opa30BbIBATHCS, IPOBOUTH BU3YaJIbHBIN
QHAJIM3 KauyeCTBa METAJITypruuecKoil MpoayKIHH,
POBOAUTE COOp MHPOPMALIMH IO TEXHOJIOTMYECKUM
npoueccaM VMeer npakTHyeCcKui OIbIT:
3HAKOMCTBA ¢ METAJLIypru4eCKUMU
NpEeIIPUATUIMU, IPEABAPUTEIBHON OLIEHKH
KauecTBa METAJUIypruyecKUX 3aroToBOK, cOopa u
aHaIM3a MH(POPMALIUK IO TEXHOJIOTHYECKUM
npoueccam

4. O0béM 1 BUIBI y4eOHOI padoThI




OO6m1ast TpyaA0eMKOCTh JUCIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU pabOThI

Pacnpenenenune
10 ceMecTpaM
. Bcero
Bun yuebHO# paboThl B Hacax
4acoB
Howmep cemectpa
5
OO01mast TpyI0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopuvie 3auamusi: 48 48
Jlextuu (JI) 32 32
[IpakTyeckue 3aHATUS, CEMUHAPHI U (MITU) IPYTHe BUBI ayTUTOPHBIX 16 16
sanstuid (113)
JlaGoparopubie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
[TonrotoBka pedepara, mpe3eHTalnu U AOKIaAa. 33,75 33.75
[TonroroBka k 3auerty. Teopust nyroBoro paspsiaa. MoHuzamnus ra3os.
[T1a3ma - yeTBepTOe PU3MUECKOE COCTOSTHUE BEIIECTBA. DIEKTPOIYTOBOM
paspsia. 3aKOHOMEPHOCTH TIIa3Mbl ANIEKTPOIYTOBOTO cTonba. [lyra
[IEPEMEHHOTI0 TOKA. PerynupoBanue a1eKTpu4eckou 1yru. /lyroseie
hriekTpudeckue neun Kinaccudukarys 1yroBbix 3J€KTPUYECKHUX TeUeH.
JlyroBele 1eun KOCBEHHOTO U MPSAMOIo AEUCTBUA. [lyroBble 114U KOCBEHHOTO
neictBys. [[yroBeie neuu npsiMoro IeMCTBHs. DIEKTPUUECKask YacTh JYTOBBIX 20 20
redell KOCBEHHOIO M MPSMOTo JEHCTBUS. DIEKTPUUECKUE XapaKTEPUCTUKN
TyTOBBIX MT€Y€ KOCBEHHOT'O U MPSIMOI0 ACUCTBUSA. DJIEKTPOMATHUTHOE
[EpEMEILIMBAHUE CTAJIM B AYTOBBIX IIeUax. DIEKTPOCHA0KEHUE TYTOBBIX
1e4eil KOCBEHHOTO U MPSIMOTo AeCTBUsA. JlyroBbie €4 CONPOTUBIICHHUS:
PYAHO-TEpMHUYECKHE ITe4d. BakyymHbIe TyroBble neun. JlyroBoi paspsj B
BaKyyMHBIX JYTOBBIX I€4ax. DJIEKTPUUECKAsl YACTh BAKYYMHBIX JTyTOBBIX
reyei.
KoHcynpranuy u npoMeKyTo4Hast aTTeCcTalus 6,25 6,25
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. ConepkaHnue TUCHMIIMHBI

Ne OObeM ayIUTOPHBIX 3aHITHIA MO BUJIaM B
pas/:[_ena HanmenoBanue pa3nenoB AUCHUTUTHHbI Jyacax
Bcero JI 113 JIP
1 |OcHOBBI TEOPHH NEKTPOTEPMUUECKUX YCTAHOBOK 2 2 0 0
2 |9neKTpoHarpeB CONpPOTUBICHUEM 2 2 0 0
3 |YCTaHOBKHM JyTOBOTO 3JIEKTPUUECKOTO Harpena 4 4 0 0
4 |JACIH 12 6 6 0
5 PynoBoccTaHOBUTENbHBIE U PAQUHHUPOBOYHBIE 10 6 4 0
neun

6  (MHAYKIMOHHBIN U AUAIEKTPUYECKUI HArpeB 4 2 2 0
7  |[Ima3mMeHHbIE TEXHOJIOTUH 6 4 2 0
8  |CnesnekTpoMeTalypruiecKue arperarsbl 8 6 2 0

5.1. Jlekuun




No

JICKIMH|pa3aciia)

No

HanmenoBanwne nimm KpaTKO€ COACPIKAHUEC JICKIIMOHHOT'O 3aHATHA

Koin-
BO
4acoB

Crioco0b! peoOpa3oBaHMs AEKTPUUECKON SHEPTUH B TEIUIOBYIO. 3aKOHBI
Teruionepenadyn. Marepuansl, IPUMEHSIEMbIE B 3JIEKTPOTEPMUYECKHUX YCTAaHOBKAX

DIEKTPUYECKOE COMPOTUBIICHUE U €T0 (PU3NUECKasi CYIIHOCTh. DIEKTPUUIECKOe
COMPOTUBIICHHE METAJUTMYECKUX HarpeBaTeIbHBIX JIEMEHTOB.

2 |2nexTpoTepMHUYECKHE YCTAaHOBKH JIEKTPOooOOrpeBa. DIeKTPUUECKUE TeUn

COIPOTHBIIECHHS. DNEKTPOOOOPYyI0BaHHE TIeUeH CONPOTUBIIEHHS. DIEKTPOHArpeB
pacTBOPOB U paciiaBoB. Harpes 31€KTpOIIaKOBBIX YCTaHOBOK

3-4

Teopust nyrosoro paspsiga. Monuzanus rasos. [1nasma - uerseproe pusznueckoe
COCTOSIHME BEIIECTBA. DIEKTPOLYTrOBOM pa3psl. 3aKOHOMEPHOCTH IJ1a3Mbl
AIIEKTPOAYTOBOrO cToji0a. Jlyra mepeMeHHoro Toka. PerynupoBanue
prieKTpuuecKkoi ayru. JlyroBele anekTpudeckue neun Knaccudukaius 1yroBeix
PIIEKTPUYECKUX Ieyei. [[yroBble eun KOCBEHHOTO U MPSMOTo IeCcTBU. JyroBbie
M€Yl KOCBEHHOTO JeHcTBUs. [[yroBbie neun npsiMoro IeUCTBHS. DIEKTpUUECKas
JaCcTh JYTOBBIX MeUeil KOCBEHHOTO U MPSIMOTO JIEUCTBHSI. DIIEKTPUUECKUE
XapAKTEPUCTUKU JYTOBBIX NI€UY€ KOCBEHHOTO U NIPSIMOTO JIEUCTBHSL.
DNEKTPOMArHUTHOE MepEMEITUBAHNE CTAlIK B JYTOBBIX MeUax. DJIEKTPOCHAOKEHUE
TyTOBBIX M€Y KOCBEHHOTO U MPSMOTo AeUcTBUs. JlyroBble €U CONMPOTHUBIICHHUS:
PYAHO-TEPMHUUYECKHE ITe4u. BakyymHble 1yroBeie neuu. J[yroBoi paspsz B
BAaKyyMHBIX JYTOBBIX M€4ax. DJIEKTPUUYECKAS YaCTh BAKYYMHBIX JTyTOBBIX IE€YEH.

5-7

4 |ACII. Teopusa u Texnonorus BeituiaBku ctanu B JICII.

8-10

DIEKTPUUECKOE U TEXHOJIOTHYECKoe 000pyioBaHNe (PeppOCIIaBHBIX Neuei.
TexHOJIOTUM MPOU3BOJICTBA (PEPPOCIIABOB

11

TeopeTnyeckre OCHOBBI MHAYKIIMOHHOTO HarpeBa. HIYKIIMOHHBIE MJIaBUIbHBIE
YCTAHOBKH. I/IHILYKHI/IOHHI)IC YCTAaHOBKH IJId HArpesa. TCOpCTI/I‘ICCKI/IC OCHOBBI
TUDIIEKTPUUECKOTO HarpeBa. YCTAHOBKH JUAIEKTPHUUECKOTO HarpeBa.
DNEeKTPOCHAOKEHHE YCTAHOBOK MHIYKIIMOHHOTO M IUAJIEKTPUYECKOTO Harpena.

12-13

[losrydeHue U NpUMEHEHUE HU3KOTEMIIEPATypHOH I1a3Mbl. [inaBuiibHbIe

7 YCTAHOBKHU C IPUMCHCHHUEM I1JIa3MBbI. IIna3zmennas PE3Ka U CBapKa MCTAJLJIOB.

[I1a3MEeHHOE HaHECEHUE TOKPBITHIA

14-16

DIEKTPUYECKOE U TEXHOJIOTHUYECKOE CHEIRIEKTPOMETAUTYPIrUUECKOe
000pyI0BaHNE U TEXHOJIOTHUHI

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

Ne
3aHATHA

No
paszena

HanmenoBanue uim KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

1-3

4

JICII. Teopus u TexHomnorus BoiriaBku cranu B JJCII.

4-5

5

DNEeKTPUUECKOE U TEXHOJIOTHYECcKoe 000pynoBaHue (HeppOoCIIaBHBIX Meyei.
TexHomornu mpon3BoaCTBa (HeppoCImaBoOB

TeopeTquCKHe OCHOBBI MHAYKIIMOHHOI'O HarpeBa. I/IHJIYKHI/IOHHBIC IIJIABUJIBHBIC
YCTaHOBKH. I/IH,ILYK]_[I/IOHHBIC YCTAaHOBKHU IJIs HArpcBa. TeOpCTI/ILICCKI/IC OCHOBBI
OUIJICKTPUYCCKOTO0 HAarpeBa. YcTanoBku JUDJICKTPUYICCKOTO Harpena.
3HCKTpOCHa6)KCHI/Ie YCTAaHOBOK MHAYKIIMOHHOI'O U TUIJICKTPUYICCKOT'O HAarpcBa.

HonyquI/Ie U IPpUMCHCHUC HH3KOTCMHCp3.TypHOI>i m1a3Mel. [11aBuIbHEIE
YCTAHOBKH C IPUMCHCHUCM I1JIa3MBI. IIna3smenHas PE3Ka U CBapKa MCTAJLJIOB.
[11a3MeHHOE HaHECEHHE HOKpHTHI’I

9HeKTpI/I‘ICCKOG N TCXHOJIOTHUYCCKOC CIICHDJICKTPOMETAJLITYPIUICCKOC

000pyIOBaHNE M TEXHOJIOTHH




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

Crnncok nureparypsl (¢ yKa3aHUEM Kozn-
ITonsun CPC pasnesoB, raB, cTpaHuil) / cceiika Ha  [CemecTp| BO
pecypc JacoB
PomuH, B. E. Dnexrpomeramyprus u
MeTaTyprust ctanu [ Teker]| yaeOHUK st
[ToaroroBka pedepara, npe3eHTaluu U E,ysoB 1o Hanpz,l,B aexmio 150400.68 -
oKTaa, Mertamnyprus" B. E. Pomun, A. B. Pomun 5 33,75
; FOx.-Ypan. roc. yu-1 ; OYpI'Y. -
Uensiounck: Nznarensckuii LHentp FOYpI'Y,
2013.- 571, [1] c. ni.
[lonroroBka k 3auety. Teopus myrosoro
pazpsaa. Monusanusa razos. [1na3zma -
yeTBepTOe (PU3MUECKOE COCTOSHUE
BEIIECTBA. DIEKTPOAYTOBOM pa3psil.
3aKOHOMEPHOCTH IUIa3Mbl JIEKTPOAYTOBOTO
ctonba. J[yra mepeMeHHOro ToKa.
PerynupoBaHue 3IEKTPUUECKON TyTH.
JlyroBble 37eKTpUUYECKHE MeUH
Krnaccudukanus AyroBbIX dEKTPUIECKUX
reyeid. /[yroBbie ey KOCBEHHOTO U Pouun, B. E. Dnexrpomeramnyprus u
psiMoro AeicTBus. JlyroBble neuu MeTasutyprus cranu [TekeT] yueOHuK uist
KOCBEHHOTI'O JIeicTBUsA. JlyroBble Ieuun By30B 110 HanpasieHno 150400.68 -
[PsIMOTO AeUCTBUA. DnekTpuueckas yactb |'Meramnyprusa" B. E. Pouun, A. B. Pouun 5 20

TyTOBBIX €€l KOCBEHHOTO U MPSMOTO
NENCTBUS. DIEKTPUUECKUE XapaKTEPUCTUKU
TyTOBBIX Te4ell KOCBEHHOTO U MPSMOTO
NeCcTBUS. DIEKTPOMAarHUTHOE
[epeMelnBaHue CTaId B JYTOBBIX Ieyax.
JNeKTpoCHAOKEHHNE AYTOBBIX Meueit
KOCBEHHOTI'O U MPSAMOTO IeicTBUS. JJyroBbie
[1€4YX CONPOTUBIIEHUS: PyJHO-TEPMUYECKHE
reyr. BakyymHsle qyroseie rneuu. Jlyropoi
pa3psi B BAKYYMHBIX JIyTOBBIX I1€4aXx.
JJeKTpUYeCKas YaCTh BAKYYMHBIX TyTOBBIX
reyei.

; FOxk.-Ypai. roc. yH-T ; OYpI'Y. -
Uensounck: Mznarensckuit Lientp KOYpI'Y,
2013.-571, [1] c. ni.

6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsusie meponpusitusa (KM)

No
KM

Ce-
MECTD

HazBanue
KOHTPOJILHOTO

Bun
KOHTPOJISI

Bec

Makc.
Oamn

[Topsimok HaumcaeHus: 6aIIOB

Y uu-
TBEIBA




MEpOIPHUATHS

ercs
B [1A

Texymui
KOHTPOJIb

IIpesenranus

pedepara,
JTOKJIAJ] ¥ 3aIIUTa

35

KonuuectBo cnaiio 6onee 10 — 2 Oaina,
menee 10 — 1 Gam.

JImurenpHOCTH HOKNana: Jlokman 10 5 MUHYT
— 1 6an, 5-10 munyT — 2 6amna, 10 MunyT —
15 munyT — 3 Ganna, 15 MuayT — 20 MUHYT —
4 6anna, 6onee 20 muHyT — 1 Gast.

Jlokiian 6e3 yTeHUs MO JIUCTOUKY — 5 0aioB
Ha cnalinax B mpe3eHTalnu €CTh pUCYHKH,
TaOIUIIBI U CXeMBI — 3 Oasia.

B npesenTanuu npeacTaBieHsbl 1eib, 3aa49H,
BBIBOJIbI — 3 OaJuia.

CBOEBPEMEHHOCTh CAa4YU MPE3EHTAIINH.
[Ipe3enTarus ciana B Cpok — 3 Oasa.
[Ipe3eHTamus caaHa c 3a7€p>KKOH B OJTHY
Henento — 2 6amna. [Ipe3enTarus cnana c
3aJIEpXKKOM B IBE Hemenu — 1 6as.
[Ipe3enTarus ciana ¢ 3a7epKKoi Ooree IByx
Henens — 0 6ayuIoB.

OTtBeTbl Ha BoNpochl. OTBETHI Ha BOIIPOCHI
CTY/JICHTOB— 32 KaXKJIbIi OTBET 110 2 Oasuia,
[IpaBUIIBHBII OTBET HA BOIIPOC
npenoaasarens — 5 6annos. Ho He 6onee 15
0asIoB.

3a4CT

Texymuin
KOHTPOJIb

Pedepar

20

CooTBeTcTBHE CTPYKTYPHI U TEKCTa pedepara
TpeOOBaHUSAM METOIUYECKHUX YKa3aHUH.
[TomHOCTBIO COOTBETCTBYET — 5 OansioB. 3a
KaKayro omuoky munyc 0,5 6anos.
AKTyalbHOCTh. UeTko copmynupoBana — 2
Oanna. PacrbiBuaras popmynupoBka — 1
0an1. AKTyaJIbHOCTh He MokaszaHa — () 6amioB
Llens pedepara chopmynupoBaHa.
Cdopmynuposana — 1 6ami. Orcyrersyet — 0
0aJoB

[Toka3aHbl 3a/1a4H, BHITEKAIOIIUE U3 LIENH.
[loxa3ausl ABe U OoJiee 3amaun — 2 Oajnia.
[Toxasana onHa 3amada — 1 O0asmr. 3amgaun
OTCYTCTBYIOT — () 6ayII0B

Cnemnanbl pa3BepHYTHIE BBIBOIBI.
CdopmynupoBaHo 6oJiee TpexX BHIBOIOB — 2
6amia. ChopMyTupOBaHO MEHEE Tpex
BBIBOJIOB — | Gasuia. BeIBOIBI OTCYTCTBYIOT —
0 Gamnnos.

bubnuorpaduueckuii Cucok. Yka3aHHBIC B
TEKCTE CCHUIKU Ha TUTEPaTypy BKIIOYAIOT
COBpPEMEHHBIE 3apyOeKHbIE U POCCHICKHE
CTaThU B HAy4YHBIX XypHajax — 5 06amioB, HET
COBPEMEHHBIX HCTOYHUKOB MUHYC | Oast, HeT
Hay4YHBIX KypHai1oB Munyc 1 6amm, — 1 6ann,
HeT 3apyO0exHOi uTepaTypsl MuHYyC 1 Oan,
HET cChIIOK — () 0asIoB.

CBoeBpeMeHHOCTD ciiauu pedepara Pedepar
c/laH B cpok — 3 Oaa. Pedepar cnan ¢

3aJIEPXKKOM B OJHY HEJEeN0 — 2 baJua.

3a4YCT]




Pedepar cnan ¢ 3amepxkoit B 1Be Hepenu — |
6amn. Pedepar cian ¢ 3aaepkkoii 6oee 1ByX
Henens — 0 6amios.

Texymui
KOHTPOJIb

AdKTHUBHAas1 pa60Ta
Ha 3aHATHAX

20

Yyactue B paboTe Ha KaxI0M 3aHATHH | Oarmn
3a 3aHITHE, OTBETHI Ha BOTIPOCHI
npemnoaaBares - 1 6an 3a mpaBUIbHBIHA
OTBET, 32 KaXKbIH BOIPOC HA ceMUHape - |
6am (Ho He OoJbiie 3 0aIoB 3a CEMUHAD).
3a Bce ceMuHaphl He Oosbie 20 0amioB.

3a4CT

ITpome-
JKyTOUHAast
arTecTanus

3auét

10

Ha 3auere npoucxoauT oneHUBaHue yueOHOM
NeSTENIbHOCTH O0YJarOIIUXCS 110 TUCIUTUTMHE
Ha OCHOBE TIOJTYYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUATHS
TeKy1ero KoHTposs. [Ipu onennBanun
pE3yJIBTaTOB MEPOIPUATHUS UCIIOJIb3YETCA
OaJUTbHO-PEUTHHTOBAsI CUCTEMA OIICHUBAHUS
PE3yABTATOB YUEOHOU NeSTEIBHOCTH
oOyuaromuxcs (yTBepKaeHa MTPUKa30M
pekropa ot 24.05.2019 . Ne 179). Eciu
cyMMa HaOpaHHBIX 0aJJIOB 32 MEPOTIPHUSATHUS
TEKyIero KOHTpouis 6osbiie 60%, To
BBICTaBIIsI€TCS 3auTeHO. CTYICHT BIpaBe
[IPOUTH KOHTPOJIBLHOE MEPOIIPUATHE B PaMKaxX
[MPOMEKYTOYHOM aTTeCTAINH JIJIsl YTyUIICHUS
CBOET0 PEUTHHIa U MOXKET MOIYYUTh OLIEHKY
[0 JUCIUIUIMHE corsiacHo 1. 2.4 [TonoxenHwus.
[Iponienypa npoBeaeHUsI TPOMEKYTOUHOM
aTTecTanuu cieayromas: CTyIeHTy BbIIaeTCs
CIIy4aifHbIi OujeT ¢ 2 BompocaMu. 3a KaXKbIi

3a4CT

[paBWIbHBIN OoTBET 5 6amioB. Eciiu oTBeT He
MoJHbIN 4 Oasa, eciv OTBET ¢ OImMOKamu 3
Oaia, ¢ TpyObIMU omnOkamu 2 6asa,
[IPAaBUJIBHO JIaHBI OIIPEIeNICHNs HA TEPMHUHBI B
Bonpoce | 6am, HeT orBeTa ) OasUIoB.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MIPOMEKYTOYHOMN IIpouenypa npoBeneHus Kpurepun
OLICHUBAHHUS
aTTecTaIu
Ha 3auete mporcxonuT olleHUBaHNE yUeOHOM NesATeTbHOCTH
oOyyaronuxcs Mo AMCUUIIIMHE Ha OCHOBE MOJTyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHS TEKYIIETO KOHTPOJIS.
[Tpu onleHMBaHUYU PE3yIBTATOB MEPOIIPHUSTHS UCTIONB3YETCS
0aJUIbHO-PEUTHHIOBAsI CCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOMH
JeSITeIbBHOCTH 00yJaromuxcst (yTBepkKAeHa MPUKa30M PEKTopa OT
24.05.2019 1. Ne 179). Ecniu cymma HaOpaHHBIX 0aJlIoB 3a B cooTBeTcTBUM C
3a4er MEpPOIPUATHS TEKYIIero KOHTpoJist 6obie 60%, To BeicTaBnsercs |nm. 2.5, 2.6
3aureHo. CTyJIeHT BIIpaBe MPOMTH KOHTpOJIbHOE Meponpusitie B |[lonoxkeHus

pamKax MpoMeXyTOYHOM aTTeCTallH JUIsl YAyUYIIeHHUs] CBOETO
pPENTHHra U MOXKET MOJYYUTh OLEHKY MO0 AUCLUIIIIMHE COINIACHO II.
2.4 Ilonoxenus. [Iponeaypa npoBeieHNs MPOMEKYTOUHOM
arrecranuu ciemyromnias: CTylIeHTy BblJaeTcs CIydaifHbIi OUIeT ¢
2 BompocaMH. 3a KayKIbli IPpaBUIbHBIN OTBET 5 OayuioB. Eciu
OTBET HE NOJHBIN 4 Gansa, eciau 0TBET ¢ omubOKkaMu 3 6aia, ¢




rpyObIMU ommOKamu 2 Gaiia, IpaBUIbHO JTaHBI ONIPEeNICHHs Ha
TepMUHBI B Boripoce 1 6aii, Het orBera () 6aios.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Ne
Komnerenuun Pesynprarel 00yueHus KM
11234
MK-1 3HAET: OCHOBHBIE TEXHOJOTUYECKUE IIPOLECCHI TPOU3BOACTBA METAJUIOB METOAAMMU el
PIIEKTPOTEPMUHU
MK-1 'YMeeT: ucnonb30BaTh (PU3MKO-MaTeMaTUYeCKUi anmapar JJis pelieHus 3a1ad, el
BO3HUKAIOIIUX B X0/1€ MPOo(hecCHOHATbHON AESITETbHOCTH
[1K-1 lMeeT NpakTUYECKUI OMBIT: pacdyeTa AMEKTPOTEPMUIECKHUX MTPOLIECCOB HHHHH
[1K-3 3HAET: pOJIb AMEKTPOTEPMUUECKHX MPOLIECCOB MPHU BHENIEYHON 00paboTKe HAHHH
[1K-3 'YMeeT: UCToIb30BaTh (hyH/IaMeHTaIbHbIE OOIICHHKEHEPHBIC 3HAHUS A
[1K-3 lMeeT npakTHYECKUI OMBIT: YIIPaBJICHUs TEXHOJIOrn4eckuMu npoueccamu Ha AKIT [+
[1K-4 3HaeT: poib 1ekTpoTepMudeckux npoueccos B JICII HAHHHH
[1K-4 YMeeT: MOHMMAaTh U BIMATH Ha 3JeKTpoTepMuueckue xapakrepuctuku J[CII HAHHHH
[1K-4 lMeeT npakTUYECKUI OMbIT: YIPABICHUS TEXHOJIOrMUeCKUMH rporeccamu Ha JICIT (H{H+HH+H

TumnoBbie KOHTPOJIBHBIC 3aIdHUA 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
1. Dnekrpomeramyprus

2) MemoouyecKue yKazanus 0jisi CmyOeHmos8 No 0C80CHUI0 OUCYUNTIUHDL.
1. Meroanueckue MoCoOus ISl CaMOCTOSATEILHON pabOThI CTy/IEHTa

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1. Meroanueckue nocoOus sl CAaMOCTOATEIbHON pabOThI CTy/IEHTa

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

HaumeHoBaHue
Bun pecypca B

JIATEPATypbl | DJIIEKTPOHHOU

dbopme

DIEKTPOHHO-
p Maxapos, A.H. TermooOMeH B 37I€KTPOIYTOBbIX U (paKeIbHBIX METAJLTYPri
OoubmmoTeyHast

1 OcHoBHas HCTeMa revyax v SHEPreTHUYECKUX YCTaHOBKAX. [ DIIEKTPOHHBIN pecypc| — DIEKTPO
MTepaTypa CII6. : Jlans, 2014. — 384 c¢. — Pexum gocryna: http://e.lanbook.com/boo

M3aTeNCTBA
3ar1. ¢ 3KpaHa.
Jlanb

bubnuorpaguieckoe onrcanme




DIEKTPOHHO- .
P burees, B.A. OCHOBBI METaJUTypru4eCKOro MPOU3BOJICTBA. [ DIEKTPOHHBIH |
b OcHoBHas crcTeMa B.A. burees, K.H. Bnosun, B.M. Konokonbies, B.M. Canranuk. — D5ekT
nuTeparypa — CII6. : JIanp, 2017. — 616 c. — Pexum noctyna: http://e.lanbook.com/!
M3aTeNLCTBA
— 3ar. ¢ ’KpaHa.
Jlanb
DIEKTPOHHO-
oubmmoreuynas |[Kyszneros, A.B. DnemenTapHas 3JeKTPOTEXHUKA. [ DIEKTPOHHBIN pecypc] —
JlomonHuTenpHas i i
3 TenaTvba cucrema OnektpoH. nadn. — M. : IMK Ilpecc, 2014. — 700 c¢. — Pexum gocrymna:
patyp n3natenbcTBa  |http://e.lanbook.com/book/73059 — 3ar. ¢ skpaHa.
Jlanb
., |Pouun, B. E. Dnexkrpomeramnyprust u metautyprust ctaiu [ Texct] yueOHn
JIEKTPOHHBII h "
4 OcHoBHast ATAIOr no HanpasneHuto 150400.68 - "Meramnyprus" B. E. Pomun, A. B. Pomun
nreparypa OVol'Y Ypai. roc. yH-T ; OYpI'Y. - Uenabunck: Uznarensckuii Llentp FOYpI'Y, 20
p https://lib.susu.ru/ftd?base=SUSU METHOD&key=000504476&dtype=F &
PomuH, B. E. Dnexrpomerannyprust u Mmetamutyprus cranu [ Texct] yueOHu
OCHOBHAS OnexkTpoHHbIN [0 HanpaieHuto 150400.68 - "Metamnyprusa" B. E. Pomun, A. B. PomuH |
5 TeDATYDA KaTaJjor VYpan. roc. yH-T ; FOYpI'Y. - Uensounck: Uznarensckuit Lientp HOYpI'Y, 20
patyp I0Vpr'y [1] c. m.
https://lib.susu.ru/ftd?base=SUSU METHOD&key=000437414&dtype=F &

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Office(6eccpouno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Uudopmanmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUTTHHbI

OcHOBHOE O60py,Z[OBaHI/Ie, CTC€H/bI, MAKCTHI, KOMIIBIOTCpHAsA TEXHUKA,

. Ne
Bun 3anaruit ayt IPeIyCTaHOBJICHHOE MIPOTPaMMHOE 00ecIieueHIe, UCTIONB3yEeMOEe JUIS
YA Pa3JINYHBIX BUJIOB 3aHATUI
115 [Buneonpoekrop; skpad 2M. Monutop 19” — 6 T, TepMuHan ¢ BEIXOJOM B
3ager,mud.3a4et Fleotp P> 9KP p > TeP a
(1) |UuTepHeT— 6 1IT.
CamocrosarensHass (115 |Buneonpoexrop; 3xpan 2M. MoHuTop 19” — 6 mT, TepMHHAI C BBIXOIOM B
pabora cTyaeHTa (1) |[UaTepHeT— 6 miT.
[TpaxTrueckue 3ansaTus (115 |Buneonpoexrop; s3xkpan 2m. MonuTtop 19” — 6 miT, TepMHHAI C BBIXOIOM B
U CEMUHAPBI (1) |[UaTepHeT— 6 mIT.
Koutponb .
p . (115 |Bugeomnpoextop; akpan 2M. Monutop 19” — 6 mit, TepMHHAI C BBIXOJIOM B
CaMOCTOSITEIbHON
(1) |UuTepHeT— 6 miT.
paboThl
 o— 115 [Bungeonpoekrop; s3kpad 2M. Mouutop 19” — 6 mt, TepMrUHaI C BBIXOAOM B

&)

HHTepHer— 6 1T




