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AHHOTaUHSA
paboueit nporpammst yue6Hom aucunnauusl b1.B.JIB.01.02 «3nexTpoHarpes
MaTepHanoB» Ans noaroToBkH 6akanaspoB no HanpaeaeHuto 13.03.01 TennosHep-
reTHKa M TENNOTEXHHKA, HaNpaBleHHOCTH JHeproobecneyeHHe NpeanpHATHH

Lear ocBOEHHS OMCUMMMHBI: OCBOEHHE CTYAEHTAMH TEOPETHUYECKHX M
NPaKTHYECKHX 3HAHHA MO 3JIEKTPOHArpeBaTeNbHbIM YCTPOHCTBAM M YCTAHOBKaM;
npHobGpeTeHHe YMEHHH U HaBbIKOB OOOCHOBAHHS PEXXMMOB paboThi, UCMOJIb30OBAHUSA
METOIOB W CPEACTB MOBbIWEHHA 3¢ deKTHBHOCTH paboThl 3N1€KTPOHArpeBaTeNbHbIX
YCTaHOBOK Ha 6a3e MOMCKa, KPHTHYECKOro aHanu3a, CHHTe3a HHOPMALIHH U CHC-
TEMHOrO MOAXOAa ANA pelleHUs 3agad B obnacTH JMeKTpOHarpeBa MaTepHaoB;
npUMeHEHHE 6a30BbIX 3HAHHA COBPEMEHHLIX LUM(POBLIX TEXHOJIOrHI, HCMONb3Yye-
MbIX MpPH pacuyere U BbIOOpe HarpeBaTeNbHbIX 3JIEKTPOYCTAHOBOK; Pa3BUTHE TEXHH-
4€CKOH HAMpaBRIEHHOCTH MbILLIEHHUS CTYNEHTOB.

INpuoGpereHne HaBbikOB BnameHus mporpaMmamu Mathcad, Matlab, KOM-
ITAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IMpuobpeTeHne cTyaeHTaMH YMEHHH MONb3OBATHCA INEKTPOHHBIMH CHCTEMaMH
noucka naHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHonorus
Big Data).

MecTo AHCUMNAHHBLI B y4yeOHOM MuiaHe: OWCUMIUIMHA BK/IKOYEHA B YacTh,
dopmupyeMyl0 y4acTHMKaMH 00pa3oBaTeNbHBLIX OTHOLUEHHH MpPOGECCHOHANbHBIN
MOYJb MO HAMpaBAEHHOCTH (Npodunio) IHeproobecneueHne NpeanpHATHH, IHCLH-
MKHel (MOayaH) no BbiGopy 1 (IB.1) yue6Horo nnaHa no HanpasieHHIO NOArOTOB-
kn 13.03.01 TennodHepreTHka M TEIIOTEXHHKA.

TpeboBanua Kk pelybTaTamM 0CBOEHHMSI AMCLHILIHHBI: B PE3Y/bTaTe OCBOE-
HHA QUCLMILIHHBI GOPMHPYIOTCA CNeaytOHE KOMMNETEHUMH (HHAXKATOPbl NOCTHXe-
Husa komnetenuun): YK (YK-1.1), IMKoc-1 ([MKoc-1.1).

KpaTkoe conepkaHne 1UCUMMIHHBI:

OO6uine BONpOCHI 3NEKTPOHArpeBa MaTEPHATIOB H €ro MPUMEHEHHE B CENLCKO-
XO3SHCTBEHHOM npou3BoacTBe. [IHHaMHka HarpeBa. OCHOBbI IHHAMMKH J/1EKTPOHaA-
rpeBa. Knaccudukauus d1eKTPOTEPMHUYECKMX YCTAHOBOK. OCHOBHbIE MONOKEHHMS
pacuera 3N1eKTpPOHArpeBaTe/bHbIX YCTaHOBOK. [10BEpOUHbIi H KOHCTPYKTHBHBIA pac-
uetsl. [onnel# pacuer. TemnoBoii pacyer. YpaBHeHHe Tennosoro 6anaHca. Ipamoii
HarpeB CONPOTHRIEHHEM. DIEKTPOKOHTAKTHbIH HarpeB. BbiGop HCTOYHHMKA MHUTAHHA
3/1EKTPOKOHTAKTHOro Harpeea. Cnoco6bl 3MeKTPHYECKOro HarpeBa CONMpOTHRAEHHEM.
INEKTpHUECKOE COMPOTHRIEHHE MPOBOAHMKOB. DNEKTPOAHbLIH HarpeB. MaTepuans
3NeKTponoB. PacueT 3nexTpoAHbIX HarpeBaTenbHbIX yCTpoHCTB. OnpeneneHHe Tpe-
GyeMOit MOLIHOCTH U KOHCTPYKTHBHBIX NapaMeTpOB 3EKTPOAHOM cHcTeMbl. Oco-
GEHHOCTH 3KCIUTYaTallMH 3MEKTPOAHbBIX BoaOHarpesatenedl. KOCBEHHbIH 3NeKTpOHa-
rpeB conpoTHBaeHHeM. TpeboBaHus k MaTepHanaMm ¥ KOHCTPYKLUHMH HarpeBaTeNbHbIX
anemeHTOB. TpybuaTbie 3nekTpuueckne HarpeBaTent. OcoOEHHOCTH pacyeTa CTaib-
HbIX Harpesatenei. Pacuer yctpoiicte Ha Ga3e HarpeBaTenbHbIX MPOBOAOB W Kabe-
nei. DnexTpoayroBoi Harpes. CBOACTBA H XapaKTEPHCTHKH 3NEKTPHYECKOH AYrH.
Pexxumbl cBapkH M paboTa HCTOUHHKOB MHUTAHHUA CBApO4HOH AyrH. MHAYKUHOHHBIN
HarpeB. Pexxumbl HHAYKUHOHHOrO HarpeBa. OCHOBHbIE XAPAaKTEPUCTHKH MHAYKTOpA.



Bribop MCTOYHHKA NUTAHWA MHAYKUMOHHOrO Harpesa. [M3MeKTpUYECKHit Harpes.
OCHOBbI IM3/IEKTPHYECKOrO HarpeBa M ero ocobeHHocTH. Bbibop uacToTel M Hanps-
MEHHOCTH JJIEKTPHUECKOrO NoNsa NpH AMdNEeKTPHYECKoM Harpese. McrouHukH nuTa-
HHA YCTaHOBOK IMINEKTPHYECKOro Harpeea. TepMO3IEKTPHYECKHI HarpeB H oxia-
KIOeHHeE.

O6wmas Tpy10eMKOCTL AMCLIMIIJIHHBI: 2 3a4. eA. (72 yaca /B TOM 4HC/IE NPaKTH-
yeckas NoaroToBka 4 yaca).

TMpomexkyTouHbI KOHTPOIb: 3a4eT.

1. Lleas ocBoOeHHA AHCUHIIJIHHBI

Leabio ocBoeHHS AHCUHMIHHBI «DNEKTPOHArpeB MaTEPHANOB» ABIAETCA
OCBOEHHE CTyNEHTAMH TEOPETHYECKHX M MPAKTHYECKHX 3HAHHI NO 3/1EKTPOHArpeBa-
TeNbHBIM YCTPOHCTBaM M YCTAHOBKAaM; NPpHOOpeTeHHe YMEHHI U HaBbIKOB 0OOCHOBa-
HHMA pexHMOB paboTbl, HCMONb3OBAHHA METOAOB H CPEACTB MOBbILEHHA 3PPeKTHB-
HOCTH paboThI 3NEKTPOHArpeBaTe/IbHbIX YCTAHOBOK Ha 0a3e MoMcka, KPHTHYECKOro
aHa/n3a, CHHTe3a HHPOPMALIMKM U CHCTEMHOrO MOAXOAa A PelieHHs 3azay B 06-
JIaCTH 3JIEKTPOHArpeBa MaTepHANlOB; MpUMeHEeHHe 6a30BbIX 3HAHMH COBPEMEHHbIX
uMpOBBIX TEXHOJOTHH, HCNONB3YeMbIX NMPH pacyeTe H BbIOOpe HArpeBaTeNbHbIX
3EKTPOYCTAHOBOK; Pa3BHTHE TEXHHYECKOM HAMpaBIEHHOCTH MbILUIEHHA CTyAEH-
TOB.

[TpnobpeTeHne HaBbikoB BraneHus nporpammamu Mathcad, Matlab, KOM-
MAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IpuobpereHne cTyneHTaMH YMEHHH NONB30BAThCA 3JEKTPOHHBIMH CHCTEMAMH
noucka naHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHonorus
Big Data).

B pe3ynbTare H3yueHHs NaHHOH AMCUMIUTMHBI CTYAEHThbl AO/KHbI 3HATh:

- ¢u3HHECKHE OCHOBbLI H 3aKOHOMEPHOCTH Npeobpa3oBaHUA 3NEKTPOIHEPTHH B
3HEPTHIO TEIIOBYIO;

- OCHOBHbI€E MOHATHA W ONpeleNeHHs B AIEKTPOHArpeBe MaTepHaNoB,

- TEXHONOTHUYeckHe 0COGEHHOCTH MCMONbL3OBAHHA 3JIEKTPOIHEPIHH U €€ Mpo-
M3BOAHBIX (MCKIOYAA MEXaHWYECKYIO SHEPrHIO) B OCHOBHbIX MPOWU3BOACTBEHHBIX M
BCMOMOTraTeNbHbIX NpoLeccax;

- OCHOBHblE TPEGOBaHHA K 31EKTPOTEPMHUUECKHM YCTAHOBKAM;

- YCTPOWCTBO, NMPHHUMN NEHCTBHA COBPEMEHHOrO 3NEKTPOTEPMHUYECKOro 06o-
pYAOBAHHA H 3NEKTPOTEPMHYECKHX CPEACTB H3MEPEHHS;

- MeToAbl BbI6OpAa COCTAaBASAIOLLHX 3NEMEHTOB 3J1E€KTPOHArpeBaTebHbIX YCT-
pOMCTB M YCTAaHOBOK, METOAbI MX pacyeTa U MPOeKTHPOBAHHS.

2. MecTo AHCUHNAHHBI B y4eOHOM npouecce

Oucunnnuna «OneKTpoHarpeB MaTepHanoB» BKIIOHEHA B 4acTh, GopMHpye-
MYIO yYaCTHHKaMH 0bpa3oBaTeNbHbIX OTHOLWEHHH OMCUMNANHBI (MOLYAH) NO BbIGO-
py | (AB.1). IucunnauHa « 3neKTPOHArpes MaTepHanoB» Peain3yeTcss B COOTBETCT-
BHH ¢ TpeboBaHuamu OI'OC, OIOIT BO u YuyebHoro nnaHa HanpaBneHHs Noaro-

ToBkH 13.03.01 Teruio3HepreTuka M TENIOTEXHHKA, HANPABIEHHOCTL DHeproobec-
nevyeHHe NpeanpUaTHH.

[MpenwecTByoWMMH KypcamMH, Ha KOTOPbIX HeNocpeaACTBEHHO 6a3Hpyercs muc-
UMMIMHA «DNEKTPOHArpeB MaTepHaNoBy» SBJIAIOTCA Kypebl: : mMaTeMaTHka (1 xypc,
1-2 cemecTpsl; 2 kypc, 3 ceMecTp), pu3unka (1 kypc, 2 cemectp; 2 Kypc, 3-4 ceMecT-
pei), vHdopmathka (1 kypc, | cemectp), BBeaeHHe B NpoeCCHOHALHYIO A€ATENb-
HocTb (1 Kypc, 1 cemectp), koMnbloTepHOE MpoekTHpoBaHHe (2 Kypc, 3 cemecTp),
3NIEKTPOTEXHHKA W 3/EKTPOHHKA (2 Kypc, 3-4 ceMecTpbl), UH(POBBIE TEXHONOrHH
(2 xypc, 4 ceMecTp), IneKTpHUecKHe MawwMHbl (3 Kypc, S5 ceMecTp), aBToMaTHka
(3 kypc, 6 cemecTp), TennoMaccoobMeH (3 kype, 6 cemecTp).

3HaHMA M YMEHHA MO OUCUHNIHHE «DNEKTPOHArpeB MaTePHAIOB) HCMOML3YIOT-
€A NpH NPOEKTHPOBAHHH NPEANPHUATHH OTPAC/H, a TAKXKE LI BbIMOJHEHHA BbiMy-
CKHO# KBaNTH(HUKAUHOHHO# paboThl.

Oco6EHHOCTBIO AHCUMIUIMHBI SBJIAETCA HaIMYUE B €€ CONEPKAHHH COYETAHHA
YHCTO TEOPETHYECKMX BOMPOCOB C BOMPOCaMH, COAEPXKALUMMH NPHIJIANHON Xapak-
Tep.

Pa6ouas nporpaMma AMCUMNAHHBI « 3NEKTPOHArPEB MaTEPHANIOB» [T MHBAH-
DOB M /ML C OTPAHHYEHHLIMH BO3MOXHOCTAMH 310pOBbA Pa3pabaTkiBAETCA HHAWBH-
AyallbHO C y4eToM OCOGEHHOCTEH NCHXO(H3IUYECKOro Pa3BMTHA, MHAMBHAYANbHBIX
BO3MOXHOCTEH M COCTOSHHA 310POBbS TaAKHX 00Y4aIOLUHXCH.

3. llepeueHb NIAHHPYeMBbIX Pe3yabTATOB 00y4eHHs MO AHCLIHIIHHE,
COOTHECEHHBIX C MUIAHHPYEMbIMH pPe3yIbTATAMH 0CBOEHHA 06pa3oBaTeNbHOl
nporpamMmai

OGpasoBaTenibHble pe3ynbTaThl OCBOEHHS AMCLMIUIMHBI 00y4aloWMUMCs, npea-
cTaBJieHbl B Tabnuue 1.



Tpe6oBaHHA K PelyNbTATAM OCBOCHHE YHEOHOH AHCUHNIHNLI

Ta6awnua |

N Kon Conepxanne Huauxatops | B pesvasvaTe usyuenns yuebnoll micunnannm ofyuasownecs nogmum
n/n | xoMne | xomneTeNuMM (MAK eé uac- xomnetenunh AT y™eTs snagers
TenOMN ™)
1 YK-1 |cnacoben ocywecransts| YK-1.1 METOIM MOMCKA, KPH- [NPHMENSTE METOAM MNOWCKA, [HABMKAMH NOWCKA, KPH-
nouck, xpumuecnci ana-| BMnonumeT noOMCkx He- | TMYECKOrO awWanuia u KPHTHNECKOra ANANHIA MW THNECKOrO ANANHIE M
M3 W cHHTED HKHOP! 6 ] dop CHHTER ¢ .|cunren und cHC-|cunTeaa  undOpmaumN,
npHMEHsTs cHCTeMHMA | unn, €€  xpuTHueckuA - | Temanoro ans pe-|np
noaxoa Ans pewewus no-| awanwi u o6abwaer pe- [ro nomxona ans pewe-|wewus 3anav 8 ofnacT|re nanxoma ana pewe-
CTARNEHHMX 1AN8Y ITYAMTATM ANANHIA ANS [WMs  1anau 8 OGNACTM |InexTpOMArpema  waTepua-|wMs  3anav s oGnacrw
peleHHE NOCTARNEHHOR |JnexTponarpesa MaTe- (108, HCNONLIOBATL COBpE- |INEXTDOHArpema  MaTe-
'Y ITT] puanon; MEHHOE NPOrpaMMNnOe obec- [ puanon. HasmKkaMH npu-
undpo- Mi ft Office npoar
e nncrpymens | Excel, Word, Power Point,[npomyxros  Microsoft
(Google Jambaoard, | M . h u|Office Excel, Word,
Miro, Kahoot). npo-|np.ans smnannewus 3anay|Power Point,
rpanmumil  unTepdehic [ npodeccuonansnof nea- |Mentimeter, Pictochart u
Microsaft Office TENRHOCTH OPANS BMNONHEHHS 3a-
084 NPOdECcCHOHANRHOR
ACITENRHOCTH
2. MKoc-1 [cnocoben  ocywectansis | MKoc-1 | peoxumn paborte, Meto-|ob p pa- ONaMMK M CP
p . wa-| I TPHPYET INaMHMS (M4 # cpencTBa namm-|60Tw, HCnanslomaTe nosswenns sdpdexrun-
e Na P . METOAOR M |LIENMA )¢¢emlnocm METOAM M CPEACTBA NOBM-|HOCTH pﬂﬁOTN JnexTpo-
e dddexTumHOCTH CHC- | cpencTe nossiwenns |pabot  InexTponarpe- |wenns dPHEXTHBHOCTH pa-|NArpesaTEnsHuX yCTa-
rem  dmeproobecneuenns | 3pdexTianocTH paboru [BaTensMmx  ycTaHOBOK.|6OTH INEXTPOMArpEBATENs- | HOBOK, HaBMKAMM Opa-
npeanpuaTHh OCHOBHOMD JIHEPreTHuE- | cCoRpeMennoe npo- |NMx ycTanoBok, MCNOARIYS [6OTKH M HHTEPNpPETALUMK
cxoro [l Tenna- | rpammuoe obecneuenne p nporp Yy pesynaTa-
vexnonoruueckora o6o- [Excel, Word, Power|obecnevenne Excel, Word, | rom ¢ nomowsio npo-
Pynomanmus Point, Miro, Zoom.|Power Point, Miro, Zoom,|rpammusix npogyxroa
KOMIIAC, AutoCad.|[KOMTIAC, AutoCad, Mat-|Excel, Word, Power
Matlab, Mentimeter. {1ab, Mentimeter, Pictochan |Point, Mentimeter, Pic-
Pictochan u ap W ap tochan w ap

4. CTpPYKTypa H coaepKaHHe THCUHILIHHBI

4.1 Pacnpeae/ieHHe TPyA10EMKOCTH AMCUMMNJIHHBI N0 BHAaM paboT B cemecTpe
O6was TpyaoEMKOCTb AMCLIMIIMHBI COcTaBnseT 2 3a4.el. (72 yaca/B TOM 4YHcne
4 yaca npakTH4yeckas NOArOTOBKA), HX pacrnpenesieHHe Mo BuaaM paboT B cemecTtpe

Ne 8 npeacraBnieHo B Tabnuue 2.

Tabnuua 2
Pacnpeuenelme prllOEMKOCTII AHCUHMNJIHHDLI N0 BHAAM paﬁor B CeMecTpe
Tpynoémkocts
ncero/*
Bua yuebHoii paGorni Hac. B T.4. ceMecT-
acero/® pe
Ne 8
O6wag TPyA0EMKOCTb JHCLIMILTHHBI N0 72/4 72/4
y4eOGHOMY TUTaHY
1. KouTakTHan pabora: 44,25/4 44,25/4
AyauTtopuas pabora 44,25/4 44,25/4
8 mom vucne:
nexyuu (JT) 22 22
npaxmuuecxue 3anamus (I13) 22/4 22/4
konmakmuas paboma na npomexcymourom konmpone (KPA) 0,25 0,25
| 2. CamocronTenbHan pabora (CPC) 27,75 27,78
KxoHmponeHas paboma 10 10
camocmoamensHoe usyveHue paoenos, camMonoozomoexa (npo- 8,75 8,75
pabomxa u nosmopenue neKyUoHKO20 Mamepuana u Mamepuara
yuebruxo8 u yuebHbIx nocobuil, no020mosexa k NpaKmuuecKum
3aHAmMuUAM U m.o.)
[Toozomoexa x 3auémy (konmpons) 9 9
BHa MPOMEXYTOYHOTO KOHTPOIA: 3auer ]
4.2 Conepxkanne THCLUMNJIHHbBI
Tabanua 3

TemaTH4eckHH N1aH y4eGHOH AHCUHNIHHDI

Ayantopxas paGora BHeayau-
HanmeHoBaHHe painenoB H TeM T m 7P | NIKP TopHas
AHCUHMIHH (YKPYTIHEHO) e patora CP
Panen 1 «O6wmme Bonpockl 7 2 4 1
3/IEKTPOHArpEBa MaTEPHAIIOB H €TI0
MPHMEHEHHE B CE/TLCKOXO3AACTBEHHOM
npou3BoaCTBe. /IHHaMHKa Harpesa.
Knaccudrxauns 3nektporepMHueckux
YCTAHOBOK»
Painen 2 «OCHOBHBIE NONOXEHHS 1572 4 4/2 7

pacyeTa INEKTPOHArpeBaTeNbHBIX
YCTAHOBOK»

Pasnen 3 «[1paMo# HarpeB cOMPOTHB- 9 4 4
NIEHHEM. DNEKTPOKOHTAKTHBIA Harpes.
Bbi60p HCTOHWHHKA MHTAHHA NEKTPO-
KOHTaKTHOIO HarpeBa»

Paiaen 4 «dnekTpoaHbi HarpeB. Pac- 5 2 2

4ET IIEKTPOAHBIX HarpeBaTENLHBIX




HaumenoBaHue pa3zesioB H Tem AynuiipResiEnbora ey,
AR A (p,K - HEHO) Bcero/+ Ja n3 JIP | TIKP Topuas
yKpY! Bcero/* paGora CP

ycTpo#icTB. OCOGEHHOCTH IKCMTyaTaUHH
JNEKTPOAHBIX BOJAOHArpesarencii»

Paizen 5 «KocBeHHBIfi 3nekTpoHarpeB 1472 4 4/2 6
conpoTHBAEHHEM. TpeGoBaHHs K Mate-
pHanaM M KOHCTPYKUMH HarpeBaTelib-
HBIX 3IEMEHTOBY

Pasnen 6. «3nekTpomyroBo#t Harpes. 5 2 2 1
CBOWACTBA H XapaKTEPUCTHKH JJIEKTPH-
yeckoii nyru. PexxuMsbl cBapkH H paGora
HCTOYHHKOB MHTAHHA CBapOYHOA AYrH»

Pasgen 7 «MHAyKuUMOHHBIA Harpes. S 2 2 1
OCHOBHBIE XapaKTEPHCTUKH HHAYKTOPA.
BpiGOp HCTOUHHKA MHTAHHUA»

Painen 8 «JludnekTpHueckui Harpes. 2,75 - 2 0,75
TepMOIneKTPHIECKHIT HarpeB H
OXJTAKAE-HHE)

xoMmaxmnas paboma na 0,25 0,25
npomexcymounom xoumpone (KPA)

MoAroToBka K 3a4€Ty (KOHTPOJIB) 9 9
Bcero 3a 8 cemecTp 72/4 22 22/4 0,25 27,75
HTOro no necmanaHHe 72/4 22 22/4 0.25 27,75

Pa3nen 1. O6ue BONpoch! 3neKTpOHArpeBa MaTepHaIoB H €ro NPMMEHEHHE B CEJlb-
CKOXO3AHCTBEHHOM mpou3BoacTee. JluHamuka HarpeBa. Knaccudukauus snextpo-
TEPMHUYECKHX YCTAHOBOK

Tema 1. O6wHe BONpOChl 3NEKTPOHArpeBa MaTepHAJIOB M €ro MpHMEHEHHe B
CeJIbCKOXO3ARCTBEHHOM NMpoH3BOACTBE. JIHHaMHKa Harpesa

PaccMaTpuBaeMbie BONpOChI.

TepMHHBI M onpeneneHus 3NEKTPOTEPMHH. 3aKOHOMEPHOCTH Mpeobpa3oBaHHA 3niek-
TPHYECKOH 3HEepruu B TennoBylo. DU3HUECKHE OCHOBBI M KOJMYECTBEHHbIE 3aKOHO-
MEPHOCTH NMpeobpa3oBaHHA INEKTPHUECKOH IHEPTHH B TETIOBYIO.

Buabl anekTpoTexHonorui U o61acTH UX HCMONB30OBAHHA B CENbCKOXO3AMCTBEH-
HoM npou3sBoacTBe. OCHOBHblE cNOCOObl Npeo6pa3oBaHHA 31EKTPO3HEPTHH B ApYyrHe
Buabl. [IpaMoe npeobpaszoBanue. KocBeHHoe npeobpazoBaHue. Buabl HarpeBa: Harpes
COMPOTHBJIEHHEM, NYrOBOH HarpeB, HHAYKUHOHHBIA HarpeB, NAH3NEKTPHUECKHH Ha-
rpeB, 3IEKTPOHHBIH HArpeB, HarpeB M3NY4Y€HHEM ONTHYECKOrO KBAHTOBOTO IEHEpaTo-
pa (nasepa), nna3MeHHbIi Harpes. [ToHaTHe «DnekTpoTepMHueckue ycraHoBku». Co-
BPEMEHHOE COCTOSAHHE M TEHAEHLUHH Pa3BHUTHA 3N€KTPOTEXHONOTHH. O6bEM 3/EKTpH-
4ECKOW 3HEPrHH B IHEpreTHYeCkoM 6anaHce CenbcKoro Xo3ancTaa.

Tema 2. Knaccudukauus 31eKTpoTepMHYECKHX YCTaHOBOK

PaccmatpuBaembie BONPOCHI.

[MoHATHE «3neKTpoTepMHYECKHE YCTaHOBKH». KulaccHdHkaLmus 3neKTpoTepMHue-
ckux yctaHoBok (3TVY): a) mo poay Toka; 6) no yactore Toka; B) no cnocobam Temno-
nepenayy; r) no TEXHONOrHYECKOMY Ha3HaYeHHIO: 1) N0 cnocoby NpeBpalleHHs 3nek-
TPHYECKOH 3HEPrHH B TEIUIOBYIO; €) MO HAMPAXKEHHIO MUTaHHUA; %) No paboueit Tem-

nepartype.

Knaccudukauus 31eKTpOTEpMHUYECKMX YCTAaHOBOK MO CMOCOOy MNpespatieHHs
3/IEKTPHYECKOH 3HEPrHH B TEMJIOBYIO: HarpeB COMPOTHBIIEHHEM, HAarpeB J/EKTpHUe-
CKOW 1yroi, Harpes B MEPeMEHHOM MarHMTHOM MOJE — HHAYKLUHOHHBIHA cnocob, Ha-
rpeB B NEPEMEHHOM 3/IEKTPHYECKOM MOJIE — AHINEKTPHYECKHH CNOcob, Harpes anek-
TPOHHBIM MYYKOM, HarpeB KBaHTaMH (HH(pakpacHbli, NasepHblit cnocobbl Harpesa),
nja3sMeHHbIA HarpeB. KnaccHHKaLHs 3NeKTPOTEPMHYECKHX YCTAaHOBOK MO pody To-
Ka: MOCTOAHHOrO TOKa, nepeMeHHoro Toka. [1o 4actore Toka: NPOMBILUIEHHON YacTo-
Tbl (50 I'u), NOBBILIEHHOM YAaCTOTHI, BLICOKOH 4YacTOTbI, CBEPXBbICOKO#H yacToThl. [0
BHAY Harpesa: MpsMOro Harpesa, kocBeHHoro Harpesa. [lo pabGouei Temnepartype:
HH3KOTEMIEPaTypHbIE, CPEAHETEMNEPATYPHbIE, BLICOKOTEMNEPaTypHble. [1o TexHono-
FHYECKOMY HAa3HAYEHHIO: YHHBEPCaJlbHbIE, CNIELHAbHbIE.

Pa3nen 2. OcHOBHbIE MONOXEHHUs pacyeTa EKTPOHArpeBaTeNbHbIX YCTAHOBOK

Tema 1. OcHOBHbIE MONOXKEHHS pacyeTa NEKTPOHArpeBaTe/ibHbIX YCTaHOBOK

PaccmarprBaeMble Bonpochl.

IoBepoUYHbIA W KOHCTPYKTHBHBIN pacueT 3/1eKTPOTEPMHUUYECKHX YCcTaHOoBok. [Ton-
HbIH pacyeT. A3poaHHaMH4eckHi pacueT. ['MapaBnnuyeckuit pacueT. MexaHH4eckHi
pacueT. DneKTPHYECKHH H KOHCTPYKTHBHBIA pacdeTsl. Tennosoii pacuer. Y pasHenne
TeroBoro 6anaHca. OnpeaenieHHe MOLUHOCTH, TEMNEPATYpPbl MOBEPXHOCTH HarpeBsa-
TENbHbIX 3JIEMEHTOB, HHTEHCHBHOCTH TEMJIOOTAAYH, NaPaMETPOB TEIUIOBOH H3OALIHH,
TeroBoro KIT/l u OCHOBHBIX KOHCTPYKTHBHBIX Pa3MEPOB 3IEKTPOTEPMHUECKOH YC-
TaHOBKH. McxonHble naHHble mis pacyera: HanpsbkeHue nutaHus Up,,; MOWHOCTL
oaHoro Harpesarens P,; ycnoBus paGoTbl HarpeBaTesbHbIX 3JIEMEHTOB, TeMNepaTyp-
HbIH pexxuM. PacueT HarpeBareneii OCHOBaH Ha COBMECTHOM PELUIEHHH, CBA3bIBAOLLIMX
3JIEKTPHYECKHE M TEMIOBblE MapaMeTpbl HarpeBateneit. OnpeneseHHe TennOBOro
KTl u ynensHoro pacxoana 3/nekTpHueckoil 3Hepruu. Bribop TennoBoii H3onsauuu.
CxeMbl BIIIOYEHHA HArpeBaTe/bHbIX 3/IEMEHTOB H CNOCOOBI PEryJTHPOBaHHS MOLLHO-
CTH 3IEKTPOTEPMHUYECKHX YCTAHOBOK.

Painen 3. [lpamoit HarpeB conpoTHRNEHHEM. DNEKTPOKOHTAKTHbIH Harpes. BriGop
HCTOYHHKA MHTAHHA TEKTPOKOHTAKTHOTO Harpesa

Tema 1. Cnocobbl 3neKTpHYECKOr0 HarpeBa CONPOTHBIEHHEM. 3eKTPHYECKoe CO-
NpPOTHBIEHHE NPOBOAHHKOB

PaccmarpuBaemsle Bonpochl.

®u3HYECKas CYLHOCTb 3/EKTPUUYECKOrO COMpPOTHBAEHHA. DU3HYecKan CyUIHOCTb
HarpeBa conpoTusieHHeM. [TpaMoit anekTpoHarpeB cONpOTHBIEHHEM NMPUMEHAIOT Ui
3NEKTPONpPOBOAAILMX Cpel H MaTepHanoB. Harpes ocyluecTBiIfETCA 3@ CYET MPOXOXK-
LNEHHA 3JIEKTPHYECKOrO TOKA HEMOCPEACTBEHHO Yepe3 HarpeBaTeNbHYIO Cpeay MW
Mmatepuan (netanp). 3akoH Jxkoyns-Jleua. [IpOBOAHMKH MEPBOrO W BTOPOro poaa.
Cnoco6bl 31eKTpoHarpeBa CONpOTHBIEHHEM. DIEKTPOKOHTAKTHBIA HAarpeB MeTauH-
YECKHX TeJ1 — MPOBOAHWKOB | pona. DneKTpOAHbIH Harpes — MPAMOMH HarpeB 3NEKTPO-
NPOBOAALUMX CPEA NPOBOAHHKOB 2 poja, HMEIOLUMX HOHHYIO NMPOBOAMMOCTH (BOAA,
MOJIOKO, MOYBA M T.N.). DNEKTPHYECKOE COMPOTHBIEHHE MPOBOAHMKOB NEPBOrO H
BTOPOro poaa. YIenbHOE 3/1eKTPHYECKOE COMPOTHBIEHHE MPOBOAHHKOB. 3aBHCH-
MOCTb YIE/IbHOrO CONPOTHBIIEHHA MPOBOAHHKA OT TEMMNEPATYPHI.



Tema 2. DNeKTPOKOHTaKTHbIH HarpeB. Beibop MCTOUHHMKA MUTaHUS 3NEKTPOKOH-
TaKTHOTO HarpeBa

PaccmarpuBaeMbie Bonpochl.

DNeKTPOKOHTAKTHbIH HarpeB. IIpsMoii HarpeB COMPOTHBIEHHEM METATHYECKHX
Tesl Ha3blBAKOT 3NEKTPOKOHTAKTHbIM. OCHOBHblEe 061aCTH NPUMEHEHHA: MPAMOH Ha-
rpeB METAIHYECKHX AeTaleil (3arOTOBOK) HeCNoXHOH (opMel (Banos, ocei, Tpyob,
JIEHT) MPH KX TEPMHUYECKOH M MexaHHueckod oOpaboTke; KOHTAaKTHas CBapka, Ha-
NiaBKa NpU BOCCTAHOBJEHHH W3HOLIEHHbIX METALTHYECKHX JETaNeH; nporpes Tpy6o-
NPOBOJOB C LEbIO Pa3MOPaXKMBaHHs, NPEAOTBPALLEHHS 3aMeP3aHHs, MOAOrPeBa LHP-
KyJHpYylowwen XHAKOCTH. CxeMa YCTaHOBKM 3/EKTPOKOHTAKTHOro HarpeBa. Bbibop
MCTOYHMKOB MUTAHUS 3/1EKTPOKOHTAKTHOrO Harpepa. PacyeT napaMeTpoB HCTOYHHKA
NUTAHHS YCTAHOBOK 3J1IEKTPOKOHTAKTHOro HarpeBa. KoagdHumeHT nonesHoro nencr-
BMS YCTPONCTBA 3JIEKTPOKOHTAKTHOro HarpeBa. 3aBucumocTb Terosoro KIIJ ot
reoMeTpHYECKHX NapaMeTPOB AETATH.

Pacuet 1 BbiGOp HarpeBatenbHbix TpaHcopMaTopos. MolHocTe TpaHcdopmaTo-
pa M €ero BTOpHYHOE HanpsHKEHHE.
HenoctaTtku ¥ npeMMyLIECTBA 31EKTPOKOHTAKTHOrO Harpesa.

Pa3zgen 4. DnekTpoaHblii Harpes. PacueT 31eKTpOAHBIX HarpeBaTeNbHbIX YCTPOHCTB.
Oco6eHHOCTH 3KCIUTYaTaLHH 31EKTPOAHBIX BOAOHArpeBaTenen

Tema 1. DnekTpoaHbli Harpes. Matepuanbl 31€KTPOAOB

PaccMarprBaeMbie BOMPOCHI.

Marepuansl 31eKTpoaoB: 1) AN TEXHHYECKHX LENEei: KOHCTPYKUHOHHas CTalb H
JIaTYHb; 2) ANA MHIUEBLIX LeNed: rpadUT, HEpXKaBeKoLLas CTalb U THTaH.

DNEKTPOAHBIE CHCTEMBI: M3 3MIEKTPOAOB H3OrHYThIX noa yriaom 120°, u3 koakcH-
anbHbIX (UMIMHAPHYECKHX) IEKTPOAOB, W3 TUTOCKHX 31eKTpoaoB. Cxembl 3amelle-
HHA. [lonycTHMas IUIOTHOCTb TOKA Ha 3JIEKTPOAAX M HaNpAXXEHHOCTb IEKTPHHYECKOrO
nons.

OTnnyHKe 3IEKTPOAHOrO Harpesa OT ApyrMX BMAOB Harpeea.

Tema 2. PacueT 31eKTPOAHBIX HArpeBaTeNbHbIX YCTPOHCTB. OCOGEHHOCTH 3KC-
niyaTauud 31eKTPOAHbIX BOAOHArpeBaTene

PaccMaTpuBaeMbie BOMPOCHI.

Pacuetr 31exTpOAHLIX HarpeBaTeNbHbiX YCTPOHCTB. OmnpeneneHue Tpebyemoi
MOLLHOCTH H KOHCTPYKTHBHBIX NMapaMeTPOB TEKTPOAHOH cucTeMbl. [lapameTprl Ha-
rpeBarteied MEPUOAHYECKOrO NEHCTBHA N1 ONpelencHHs TpeOyeMOH MOLLHOCTH:
o0beM HarpeBaeMOro MaTepHana, ynefbHas TerIoeMKOCTb, MIOTHOCTL MaTepHana,
yAeNbHOE 3NeKTPHYECKOe COMPOTHBIEHHE, BPEMA HarpeBa, HayajbHas M KOHe4Has
Temnepatypsl, Tepmuueckuit KI1J. Harpeeatenu HenpepbiBHOro nerctaus. Ilpous-
BOAMTENLHOCTb HarpeBaTesieil HenpepbiBHOrO AeACTBHS. PacueTHas MOLHOCTL H pac-
yeTHbIH ToK Harpesarens. OCOGEHHOCTH 3KCIUTYaTaUHH 3JEKTPOAHbIX BOAOHArpesa-
Tenew.

Pa3nen 5. KocBeHHbIH 3neKTpoHarpeB conpoTHBneHnueM. TpeGoBaHHus k MaTepHanam
M KOHCTPYKUHMH HarpeBaTe/bHbIX 3JIEMEHTOB
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Tema 1. KocBeHHbI# 3nekTpoHarpes conpoTHBneHueM. TpeboBaHua k maTepua-
flaM M KOHCTPYKLHMH HarpeBaTe/lbHbIX 3neMeHTOB. TpyOuaThie 3neKTpHYECKHE Ha-
rpeBartenu

PaccmartpuBaembie Bonpochi.

KocBeHHBI! 31€eKTpOHarpes CONpOTHBIEHHEM - JTEKTPHYECKHH TOK MPOTEKAET MO
3/IEKTPHYECKUM HarpeBaTessiM, TETUIO OT KOTOpbIX MEpPeNaeTcs HarpeBaeMoi Cpene.
KocBeHHbIi 3neKTpOHAarpeB CONPOTHBIEHHEM - UTA MPOBOAALUMX H HEMPOBOMSALUMX
maTepuanoB. TpeboBaHHA k BbIOOpY MaTepuana HarpeBaTENbHBIX MEMEHTOB H HX
KOHCTPYKUHMH. MatepHanbl HarpeBaTeNbHbIX 3/1EMEHTOB: >KAPOCTOHKHE, Maponpou-
Hbl€ H TEXHONOHYHbIE.

Knaccudmukauns 3neMeHTHbIX 3/1eKTpOHArpeBaTeNbHbIX YCTAHOBOK JEMEHTHBIE
3/leKTPOHArpeBaTeibHble YCTAHOBKH MOAPA3AENAOT: MO Xapakrepy paboTbl — Hemnpe-
PBIBHOTO M MEPHOAHYECKOTO NEHCTBHA (MPOTOYHBIE H HEMPOTOUYHBIE); MO KOHCTPYK-
THBHBIM OCOGEHHOCTAM — MEPEHOCHbIE, HAMOMbHbIE, HACTEHHBIE; NO YHcny (a3 — oa-
HoQa3Hble U TpexdasHble; MO HUCMONL3YEMOMY HAMPSHKEHUIO — C HANPSAXKEHHEM N0
1000 B u cBbiwe 1000 B; no ucnonb3yeMbiM HarpeBaTebHbIM 31eMeHTaM — € Tpy6-
4aTbIMH JNIEKTPHYECKHMH HarpeBaTe/bHbIMM 3eMeHTaMH (TOHbI) U ¢ repMeTHUHBI-
MH YrojbHO-rpadMTOBLIMH NPOBOAHMKAMH. HarpeBaTesibHble 3€MEHTbI MO KOHCT-
PYKTHBHOMY MCMOJIHEHHIO: OTKPBIThIE, 3aKpbiThie U repmeTHyeckue (TOHs). Tpybua-
Tble 3nekTpHyeckue HarpeBatenu (TOHbI). DneKTpHUECKHH U KOHCTPYKTHBHBIH pac-
YETbl HArpeBaTeNbHbIX /1EMEHTOB.

[TpenmyiuecTsa u HEAOCTAaTKH KOCBEHHOTO 3/1EKTPOHArpeBa CONPOTHBIIEHHEM.

Tema 2. OcobeHHOCTH pacyeTa CTalbHLIX HarpeBatenei. PacueT ycTpoicTB Ha
6a3e HarpeBaTeNbHLIX MPOBOJOB M Kabenei.

PaccmarpuBaembie BOnpochl.

OcobeHHOCTH pacueTa CTanbHbIX HarpeBaTenei. HarpeBatenbHbie mpoBoaa H Ka-
6enu. TexHMueckue NaHHbIE HarpeBaTebHbIX MPOBOAOB H kabened. Knaccuprkaums
rperoLlux kabenen no KOHCTPYKTHBHOMY HCTMONHEHHIO.

Pacuyer ycTpoicTs Ha 6a3e HarpeBaTesibHbIX MPOBOAOB U kabenei. McxoaHbie naH-
HbI€ JUIA pacyeTa HarpeBaTebHbIX YCTpoHcTB. 3anaua pacuera. [TocnenoparenbHOCTD
BbIMOJHEHHS pacyeTa.

OcHoBHble 06:1aCTH HCMOB30BaHKs YCTPOHCTB Ha Ga3e HarpeBaTenbHbIX MPOBO-
noB H Kabenei.

Pa3nen 6. OnektpomyroBoil HarpeB. CBOWCTBA H XapaKTEPHCTHKH JJIEKTPHUECKOH
nyru. Pexxumel cBapku H paboTa HCTOYHHKOB MUTAHHA CBAPOYHOH NyrH

Tema 1. DnexTpoayroBoit Harpes. CBOACTBa H XapaKTEPHCTHKH JIEKTPHYECKOH
nyru

PaccMarpuBaemblie BONPOCHI.

du3nyeckas Npupoaa NEKTPOAYrOBOro padpsia. JNEeKTPHUYECKass CBApOYHas Ayra.
JnekTpHueckas ayra: BONbTOBas ayra, yroBoi paspsaa. CBOHCTBa M XapaKTEpHCTHKH
3EKTPHYECKON AyrH. 3aXKHraHue, YCTOHYHBOCTb FOPEHHS W PEryIMpOBaHHE TOKa AY-
ri. BonbT-amnepHas xapaKTepHMCTHKa 3/1€KTPHYECKOH AYrH (3aBUCHMOCTb ManeHHs
HamMps)XXEHHUA Ha Nyre OT 3HauYeHHs Toka). OCOOEHHOCTH rOpPEHHS INEKTPHUECKOH NYrH
Ha nepeMeHHOM Toke. [lpeHMyllecTBa, HEAOCTaTKH H 001aCTH MCMOABL3OBAHHSA JMEK-
TPOAYrOBOro Harpesa.
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Tema 2. PexxuMbl cBapkH U paboTa HCTOUHHKOB MHTAHHA CBAPOYHON NYrH

PaccmaTpuBaeMbie BONPOCHI.

Buabl 3M€eKTpocBapkH M MX MpPHHUMMHanbHOE paliuude. [lyroeas cBapka, Kak
cnocob coenrHEHHsS Pa3HYHBIX METAUIOB H cru1aBoB. OCOGEHHOCTH CTLIKOBO#H, TO-
YEeYyHOH M POJIMKOBOM 3/1eKTPOCBApkH. ToueyHas cBapka. PonnkoBas (LLoBHas) cBap-
ka. MCTOYHMKH NHUTaHHWA YCTAHOBOK 3/IEKTPOAYFrOBOrO 3/IEKTPHYECKOrO HarpeBa.
TpeGoBanus, npeabsBisemble K HCTOYHHKAM MHTaHHA CBAPOYHOHN Nyru (TpeboBaHms,
npenbsABiiseMble K MCTOYHHKAM CBapo4YHoro Ttoka). TexHonoruueckue TpeGoBaHHS.
TexHHKO-3KOHOMHUYECKHE MOKa3aTeNH. PexxuMbl paboTbl HCTOUHMKOB MHTAaHHA A
NyroBOi  CBapkH:  MNPONOMKHMTENbHBbIA,  MEPEMEXAIOIHHCA W TOBTOPHO-
KpaTkoBpeMeHHbIH. KnaccudpHkauus MCTOYHHKOB MUTAHHA: MO POAY TOKA, 1O BHAY
BHEIUHWUX XapaKTEPHCTHK, MO Crnocoly MoayyeHHs IHEPrHH, MO KONHYECTBY obcay-
XHBaEMBbIX MOCTOB, MO NpUMeHeHHI0. McTOUHMKH nNUTaHUA nepeMeHHoro Toka. Caa-
pouHble TpaHchopmaTopbl. MCTOYHHKH NUTaHHA CBApPOYHOR AYrM MOCTOAHHOrO TOKa.
IMonynpoBoaHHKOBbIE BLINPAMHUTENH (MOCTOAHHOrO TOKa). CBApOYHBIE TEHEPATOPBI
NOCTORHHOrO TOKa (npeobpa3osareni). Beutunbhble reHeparopbl. Cnocobbl peryau-
poBaHHa cBapouHOW Ayru. IlpeMMyluecTBa U HENOCTATKH CBapOYHBbIX arperaTtoB Ha
MOCTOAHHOM M MEPEMEHHOM TOKe. YCTPOHCTBA, B KOTOPbIX ABJIEHHE NEKTPHUECKOH
OyTH ABIAETCA BPEAHBIM: KOMMYTALHOHHbIE YCTPOHCTBA, aBTOMATHYECKHE BbIKI0Ya-
TENH, BLICOKOBOJILTHBIE BbIK/IOYATENH, KOHTAKTOPBI.

Pazgen 7. UnayxuuoHHblii HarpeB. OCHOBHblE XapaKTepPHCTHKH HHAyKTOpa. Bribop
MCTOYHHKA MUTaHHA

Tema 1. MHaykunoHHBIH HarpeB. OCHOBHbBIE XapaKTEPUCTHKH HHAYKTOpa

PaccmarpuBaemblie BONpochl.

du3nyecKas OCHOBA MHAYKLUMOHHOro HarpeBa. MHAyKUHOHHBIA HarpeB nonynpo-
BOAHHKOBBIX MAaTEPHAIOB B IEPEMEHHOM MAarHMTHOM MoJie. 3aKOH 371EKTPOMarHHTHOM
nHaykuuu @apanes-Makcsenna u 3akoH bxoyns-JleHua. Bekrop njioTHOCTH noToka
MOLUHOCTH MAKM BekTop IloiiTHHra. MHAYKUHOHHBIA HarpeB: NMOBEPXHOCTHBIH, riy-
GHHHBIH, ckBO3HOMH. OnpeaeneHHe TEMIOBOH MOLHOCTH B HarpeBaTeibHOM MaTepHa-
Jle IpX MHAYKUMOHHOM Harpese. KoapdHuMeHT none3Horo necTBua U k03G HLHEHT
MOLLUHOCTH NMPH MHAYKUHOHHOM HarpeBe. PexHMbl HHAYKUHOHHOro Harpesa. Ycrta-
HOBKHM MHAOYKUHOHHOrO HarpeBa. HarpesarenbHbli HHIXYKTOp — pabo4Hit opraH ycra-
HOBKM MHOYKUHMOHHOro HarpeBa. KoHcTpykuus uHaykTopa. dopmbl HHAYKTOpA:
TpyOuaThle, B BMAE «3MEHKH», BOCBMEPKH, Tpex JMcToBoro inesepa. MHaykTopsl:
UMNHMHAPHYECKHE, OBAIbHbIE, LIE/EBbIE, CTEPXKHEBLIE, MIOCKHe W netneBbie. Knaccel
NleJIEHHA MHOYKTOPOB: HHU3KOYACTOTHBIE H BLICOKOYACTOTHblE. Bbibop mnnHbI H uMcna
BHUTKOB HHAYkTOpa. OnpeaeneHne BHYTPEHHEr0 IHAMETPa HHAYKTOpa.

Tema 2. BbiGop HCTOYHKMKA NHTAHHS HHAYKLUUMOHHOTO Harpesa

PaccmaTtpuBaeMbie BOMpPOCHI.

HCTOYHHKH NHUTAHUA YCTAHOBOK HHAYKLHOHHOIO 3JIeKTpHUecKkoro Harpea. ['eHe-
paTopbl HHAYKUHOHHBIX TOKOB. THpHCTOpHble nMpeobpa3osatenu yactoTel. MHBEpTO-
pbl TOKA, pe30HAHCHbIE HHBEPTOPbl. COBpEMEHHBIE HCTOYHMKH MHUTAHHA HHAYKLIHOH-
HBIX YCTAHOBOK. DJIEKTPHYECKasA CXEMA FreHepaTopa HHAYKLUMOHHOIO Harpesa.
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Pasnen 8. /Inanektpuueckuii HarpeB. TepMO3NEKTPHYECKHI HarpeB U OXJ1akAEHHE
Tema 1. OCHOBBI IHA/IEKTPHYECKOTO HAarpeBa U ero 0cO6EHHOCTH
PaccmatpuBaemble BOMpoChI.

JInanexTpuyeckuit Harpes MonynpoBOAHHKOB M npoBoaHHkoB Il pona. ®usnye-
CKas OCHOBA IHMIJIEKTPHYECKOro HarpeBa. Bribop 4acTOTbl M HANPAKEHHOCTH 3jek-
TPHYECKOrO MOJs NPH AUINekTpHueckoM Harpeee. [Tpoueccel nonspusaunu. OcHoB-
Hble 0COOEHHOCTH MINEKTPHUECKOrO HarpeBa MaTepHanoB. Y CTAHOBKH MNA JHJek-
TPHYECKOrO HarpeBa. MICTOYHMKM NMUTaHHA YCTaHOBOK OHMINEKTPHYECKOro Harpesa.
Pacuer koHaeHcaTopa Ans AM3/EKTPUuYecKOro Harpesa. O6nacTH NMpUMEHEHHA OM-
3/IEKTPHYECKOro Harpesa. [IpeumylliecTBa H HEIOCTATKH AHINEKTPHUYECKOTO Harpesa.

Tema 2. TepMO3/1eKTPHUECKHI HArpeB H OXaXaeHHe

PaccmarpuBaemblie Bonpochl.

TepmoanexTpuueckue sapneHus. Tepmoanekrpuueckue 3¢ dexTo: 3eebeka, IMenb-
Tbe H TomcoHa. PU3HUECKHE OCHOBBI TEPMOIJIEKTPHYECKOTO HAarpeBa H OXIAKIEHHA.
Tepmo3JIC. TepmoanekTpuueckue TemnoBble Hacockl. Knaccuukaums TennoBbIx Ha-
cocoB. [lpuHumn pa6otel TennoBoro Hacoca. Mcnons3oBaHHe TEMIOBBLIX HAacCOCOB B
CebCKOXO3AHCTBEHHOM MpOW3BoAcTBe. [IpeMMyLLECTBA W HENOCTATKH TEPMOJJIEK-
TPHUYECKOro Harpesa W oxuaxaeHus. O61acTH NPUMEHEHHA TEPMO3NEKTPHUECKOrO
Harpesa M OXJIaKAEHHA.

4.3 Jlekuun/npaKTH4YecKHe 3aHATHR

Tabnuua 4
ConepxaHue JeKUHHA/NPAKTHYECKHX 3aHATHH H KOHTPO/1bHbIE MEPONPHATHSA
N Haisanue M u HaiBanue nexunit/ | Dopmupyemuie Bua Kon-mo
n/n painena, Temsl NPaKTHYECKHX 1aHATHH KOMNeTeHUHH KOHTPOALHOIO Yacos/
MEPONPHATHRA CRJC
npaxTu-
Mecxne
noaro-
vosaxs
1. Painen 1 «OG6GuiHe BONPOCH! 11€XTPOHA- 6
rpeBa MaTepHAJIOB H €ro npHMeHeHHe B
CeJbCKOX03AHCTBEHHOM NPOMIBOACTRE.
nHamuka HarpeBa. Knaccupuxauusn
WIEKTPOTEPMHUECKHX YCTAHABOK» -
Tema 1. OGuine Jlexuns Ne 1. O6uine YK-1 2
BONPOCHI INEKTPO- | BOMPOCH! INEKTPOHA- (YK-1.1)
Harpesa mMarepHa- rpeBa MaTEpHAnoB H MKoc-1
NOB H €ro npume- €ro NPUMEHEHHE B (MKoc-1.1)
HEHHE B CENBCKO- CEMBCKOXO3AHACTBEH-
XO3HCTBEHHOM HOM MPOH3BOIACTBE
npoussoacTee. [lu- | [luHamuka HarpeBa
HaMHKa Harpesa Knaccuukauns anek-
Tema 2. Knaccu- TPOTEPMHYECKHX yCTa- |
(HKaALMA JNEXTPO- | HOBOK
TEPMHYECKHX YCTa- | (MYNbTHMEIHA NEKLIMA) |
HOBOK Power Point |l ] B e
Tema 1. O6wme [TpakTHueckoe 3aHATHE YK-1 YcTHbiA onpoc ﬁ
BONPOCH! 3nekTpo- | Ne 1. M3yuenne B3au- (YK-1.1) |
Harpesa MarepHa- MOCBA3€H TEMIOBbLIX H MKoc-1
JIOB H €ro NpHMeE- INEKTPHYECKHX XaPaK- (MKoc-1.1) _J
14
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Ne Haisanne Nt 4 Ha1saHHe nekunii/ | Dopmupyembie Bua Koa-so
n/n painena, TeMbl NPaKTHYECKHX JaHATHI KOMMNETEHUHH KOHTpOALHOIo Yacos/
MEPONPHATHA LhCE ]
i
naas o-
sexs
HEHHE B CENLCKO- TEPHCTHK HarpeBare-
X031 ACTBEHHOM nen.
npouiBoacTee. [Iu- | Mentimeter.
HaMHKa Harpesa [MpakTHueckoe 3aHATHE YK-1 YcTHslit onpoc 2
Ne 2. Tennosbie pacue- (YK-1.1)
Thi CHCTEMbI HarpeBsa. MKoc-1
Mentimeter. (IMKoc-1.1)
2. Painen 2 «OcHoBHBIE NON0XKEHHA pacyeTa 812
INEKTPOHATPERATENLHbIX YCTAHGBOK»
Tema 1. OcHoBHble | Jlekumusa Ne 2, Ne 3, YK-1 4
nonoxeHus pacue- | OCHOBHBIE NONOXKEHHA (YK-1.1)
Ta 3/IeKTpoHarpe- pacueTa neKTpoHarpe- MKoc-1
BaTe/IbHbIX YCTAHO- | BAaTE/IbHbIX YCTAHOBOK (MKoc-1.1)
BOK (C MyIbTHMEIHA JJiE-
MEHTaMH)
[MpakTi4eckHe 3aHATHA YK-1 YcmHbiit onpoc 4/2
Ne3, Ne 4. PewseHne 3a- (YK-1.1) Peluenune
2134 MO ONpeaeCHHI0 MKoc-1 THNOBLIX 3a4ay B
NapaMeTpOB JEMEHT- (MKoc-1.1) yCnoBHAX OIPa-
HbIX Harpesarenel. HHYEHHS BpEMeE-
Mentimeter. HH
3. Pa3nen 3 «Ilpamoii HArpes CONPOTHBIECHH- 8
em. JNeKTPOKOHTAKTHLIA Harpes. Buibop
HCTOYHHKA MUTAHHA 31€KTPOKOHTAKTHOrO
HarpeBa»
Tema 1. Crniocobbl | Jlekusma Ne 4. [Tpamoit YK-1 2
3INEKTPHYECKOro Harpes CONPOTHBIEHH- (YK-1.1)
HarpeBa conpoTHB- | eM. CnocoObl INEKTPH- MKoc-1
NEHHEM. DNEKTPH- | YECKOro Harpesa co- (MKoc-1.1)
4YECKOE COMPOTHB- | NMPOTHBIICHHEM.
JIEHHE NPOBOIHH- (c MynbTHMENIHA JTie-
KOB MEHTaMH)
Tema 2. Dnektpo- | Jlekuma Ne 5. 3nek- YK-1 2
KOHTAKTHRIA Ha- TPOKOHTAKTHbIH Ha- (YK-1.1)
rpes. Buibop uc- rpes. Buibop HcTou- MKoc-1
TOYHHKA NUTAHUA HHKA NUTaHHA INEK- (MKoc-1.1)
INEKTPOKOHTAKTHO- | TPOKOHTAKTHOTO Ha-
ro Harpesa rpeBa.
(c MyIbTHMEHA JJle-
MEHTaMH)
IMpakTHYeCKOE 3aHATHE YK-1 YcTHbIi onpoc 2
NeS . Bbibop HCTO4HHKA (YK-1.1)
MHTaHHA INEKTPOKOH- MKoc-1
TaKTHOrO Harpesa (MKoc-1.1)
Mentimeter.
[MpaxTHueckoe 3aHATHE Pewenne 2
Ne6. PeweHue 3ana4 no THNOBBLIX 3ana4
| ONpeneNeHHIO NapaMeT- B YCTIOBHAX Or-
15
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Ne Haisanue N2 u Ha1BaHHe nexkunfi/ | DopmMupyembie Bua Koa-so
n/n palsena, TeMbl NPAKTHYECKHX 1AHATHH | KOMNETEHUHH KOHTpoAaLHOro | Yacos/
MEpPONHATHR M1 nux
npaxTH-
vecxss
noaro-
POB NEKTPOKOHTAKTHBIX paHHYEHHA Bpe-
Harpesarteieh. MEHH
Mentimeter.
4. Pasnen 4 «InexTponnniii narpes. Pacuer 4
INEKTPOAHBLIX HATPEBATENbHBIX YCT-
poiicTa. Oco6EHHOCTH IKCNAYaTaAUHH
INEKTPOAHBIX BOJGHATPEBATENEH»
Tema 1. Jnek- Jlexuma Ne 6. Inek- YK-1 2
TPOAHBIHA Harpes. TPOAHBIH HarpeB. Ma- (YK-1.1)
MarepHansi 31€k- | TepHAILI JNEKTPOAOB. MKoc-1
TpONOB Pacuer anekTpoaHbix (NMKoc-1.1)
Tema 2. Pacuer HarpeBaTebHbIX YCT-
INMEKTPOAHBLIX Ha- poitct. OcobeHHOCTH
rPEBATENBHBIX YCT- | IKCILTYaTallHH JNieK-
po#ictB. OcobeH- TPOAHBIX BOAOHArpeBa-
HOCTH JKCITyara- Teneh.
UMH JNEKTPOAHBIX | (MYIbTHMEANA NIEKLIHA)
BoaoHarpesaresied | Power Point
Tema 2. Pacuer [MpakTHyeckoe 3aHaTHe YK-1 YcTHBIH Onpoc 2
INEKTPOAHBIX Ha- Ne7. Pacuer anextpon- (YK-1.1) Pewenne
rpeBATE/IbHbIX YCT- | HbIX HarpeBaTeNbHbIX MKoc-1 THNOBLIX 3aay4
poiicts. Ocoben- ycTpoi#icts. Peltenune (MKoc-1.1) B YCJIOBHAX OT-
HOCTH JKCIUIyaTa- | 3a1a4 Mo ONpeaeneHHIo paHH4YEHHA Bpe-
LIHH JNEKTPOIHLIX | MapaMeTPOB BOJAOHArpe- MEHH
BOJIOHarpeBaresiedl | Bareneh
Mentimeter.
4. Painen S «KocBeHHbiii JneKTpoHarpes 8/2
conpoTHBieHHem. TpeGoBanusa x maTe-
PHANAM H KOHCTPYKLHH HArPEBaTENbHBIX
31IEMEHTOBY
Tema 1. Kocsen- Jlexums Ne 7. Kocsen- YK-1 2
HbIH 3NEKTPOHArpes | Hblf 3NEKTPOHArpeB (YK-1.1)
CONpOTHBIEHHEM. | conpoTHBaeHHeM. Tpe- MKoc-1
Tpebopanua k Ma- | GOBaHHA K MaTepHalam (MKoc-1.1)
TEPHA/IaM M KOHCT- | H KOHCTPYKLMs Harpe-
PYKLIHS Harpesa- BATE/bHbIX 3IEMEHTOB.
TENBHBIX JIEMEH- Tpy6uarsie 3neKTpHYe-
To08. TpyGuarsie CKHE HarpeBareH
INEKTPHYECKHE Ha- | (C MYNbTHMEAHA dNe-
rpeBarenu MEHTaMH)
[MpakTHuECcKoe 3aHATHE YK-1 YCTHBIR Onpoc 2
Ne 8. O60cHOBBIBatOLLIHE (YK-1.1) TECTHPOBAHHE
pacueTs! s BbiGopa MKoc-1 (B OHJIaH
INEKTpoKanopudpepHo# (MKoc-1.1) PEXHME —
YCTaHOBKH. https://sdo.timac
TECTHpOBaHHE ad.rw/course/vie




Ne Haisanue Ne w Ha1Banue nexunf/ | @opmHpyembie Bua Kon-Bo
n/n paiacna, TeMbl NPaAKTHYEeCKRHX JAHATHA KOMMNETEHIIHH KOHTPOJLHOIO Yacos/
MEPONPHATHA "1 Hnx
npasxTH-
vecxan
naaro-
voaKka
Tema 2. Buibop uc- | [1pakTHueckoe 3aHATHE YK-1 YcTHuit onpoc 2
TOYHHMKA MHTAHHA Ne 11. Bei6op ucrou- (YK-1.1)
HHIYKUHOHHOTO HHKA NHTaHUA HHAYK- MKoc-1
Harpesa UHOHHOTO HarpeBa. (MKoc-1.1)
Mentimeter.
8. Painen 8 «/lwdnexkrpuyeckuit Harpes. 2
TepMOINEKTPHYECKHA HATPEB H OXJIRXKIE-
HHE»
Tema 1. OcHOBLI Jlekumns Ne 1. [ln- YK-1 2
IHINIEKTPHYECKOTO | INEKTPHYECKHI Harpes (YK-1.1)
Harpesa TepmodnekTpHueckui MKoc-1
Tema 2. Tepmo- HarpeB H OXJIaXICHHE. (MKoc-1.1)
INEKTPHUECKHI Ha- | (C MyIbTHMEAHA Jie-
IPEB H OXNAXKAEHHE | MEHTAMH)
4.4 [lepeyeHb BONPOCOB AJIA CAMOCTOSITE/IbHOIO H3Y4eHHA THCUHILTHHbI
Tabnuua 5
Ilepeuenb BONPOCOB /1A CAMOCTOATENBHOI0 H3Y4YeHHA JHCUMILIHHbI
Ne Haimanne painena, HaumeHOBAHHE HCNOJIL3YEMbIX
n/n TeMbl AKTHBHbLIX H BETEDAKTHRRKIX 06paioBATENLAMY TEXHONOTHHA

Pasgea 1 1 «O6wue BONpockl 11eKTPOHATpeBa MATEPHAIOB H €r0 NPHMEHEHHE B CENbLCKO-
X038 CTBEHHOM npon3BoACcTBe. JduHamuka HarpeBa. KnaccHpukauns 31eKTpoTepMuce-
CKHX YCTAHOBOK»

1.

Tema 1 O6wme Bonpo-
Chl J/IEKTPOHArPeBa Ma-

TEPHANOB H €ro nNpuMe
HEHHE B CENbCKOXO03AMH
CTBEHHOM NMPOH3BOACT

Be. /IMHaMHKa HarpeBa

- | B TeruoByio. Buasl Tennonepenaun

(YK-1 (YK-1.1), MKoc-1 (MKoc-1.1))

O6wme npeacTaBneHHs 06 3NEKTPOHArpEBE MATEPHANIOB H €ro
NPHMEHEHHE B CENbCKOXO3AACTBEHHOM Npou3BoaCcTBE. OCHOB-
- | Hble 3aKOHOMEPHOCTH NpeoOpa3oBaHHA INEKTPHUECKONA IHEPrHH

Tema 2. Knaccuduxa-
LIMA INEKTPOTEPM HYE-
CKHX YCTaHOBOK

Knaccu¢nkaums nekTpoTepMHYECKHX YCTAHOBOK: N0 cnocoby
npeBpauieHHs 3NEKTPHYECKOA IHEPTHH B TEMIOBYIO; MO poay
TOKa; MO 4acTOTe TOKA; N0 BUIY HArpeBa: NPAMOro HarpeBa,
KOCBEHHOTO HarpeBa; Mo pabouei TeMneparype: HUIKOTeMIe-
paTypHbi€, CpeIHETEMNEPATYPHbIE, BLICOKOTEMNEPATYPHLIE; MO
TEXHONOrHYECKOMY Ha3HAYEHHIO. YHHBEPCATbHBIE, CNIELMAND-
ubie (YK-1(YK-1.1), MKoc-1 (NKoc-1.1))

Pa3nen 2 «OCHOBHbIE NOJ0KEHHA DACHETA WIEKTPOHArPERATEILHBIX YCTAHOBOK»

3.

Tema 1. OcHoBHbIE NO

NOXKEHHUA pacyeTa JNeK-

TPOHArpeBaTeNbHbIX
YCTaHOBOK

- | TennoBoit pacuer 1eKTPOHArpeBaTeNbHBIX YCTAHOBOK. ¥Ypas-
HeHue TenoBoro 6anavca. BwGop reronzomaunn. OcobGeHHo-
CTH TENNOOTAaYH HarpeBaTens

(YK-1 (YK-1.1), [MIKoc-1 (IMKoc-1.1))

HTAKTHOIO Harpesa»

Paznen 3 «lpamo# Harpes conpoTHRNEHHEM. DNEKTPOKOHTAKTHLIA Harpes. BuiGop uc-
TOYHHKA NHTAHHA J1EKTPOKO

4.

N Hainanue Ni u vaiBaune nekuns/ | GopmHpyembie Bua Kon-Bo
n/n paiaena, TeMbl MPAKTHYECKHX JAHATHH KOMMNETEHLUHH KOHTpOJAbHOro Yacos/
MEPOIIPHATHA M1 HHE
npaKTH-
vecxan
noaro-
AL L]
urse/view. atpopme
php?id=1227 Ha nnar- Moodl)
dopme Moodl) o
Tema 2. OcobeH- Jlexuns Ne 8. OcoGeH- 2
HOCTH pacyera | HOCTH pacyeTa CTab-
CTabHBIX HarpeBa- | HbIX Harpesarenci.
Teneit. Pacuer ycr- | HarpeBarennHbie npo-
POACTB Ha Gase Ha- | Boaa H kabenu.
rpeBaTeNbHBIX NPO- | (C MY/NbTHMEHA dnie-
BOAOB H kabeneh MEHTaMH)
MpakTHueckoe 3aHATHE YK-1 YcTHblit onpoc 2/2
Ne 9. Pacyer yctpoicts (YK-1.1) Pewenue
Ha Ga3e HarpeBaTeib- MKoc-1 THNOBBIX 3ajay4
HBIX MPOBOJOB H Kabe- (MKoc-1.1) B YCNOBHAX OF-
nen. paHHYeHHA Bpe-
Mentimeter. MEHH
6. Paizen 6 «JnexTponyroBofi Harpes. 4
CBOMCTBA H XapaKTEPHCTHKH JJIeKTpHYe-
cko# ayru. Pexxumbl cBapkH H pabora ne-
TOYHHKOB NHTaHHA CBAPOYBOH Ayru»
Tema 1. Onextpo- | Jlekuns Ne 9. Dnex- YK-1 2
AYroBOi Harpes. TpPOAYyroBO# Harpes. (YK-1.1)
CaoiicTBa 1 xapak- | CBOACTBa H xapakTe- MMKoc-1
TEPHCTHKH JNIEK- PHMCTHKH 3NEKTPHYE- (MKoc-1.1)
TpHYeCKO# nyTH cko# ayTH Pexumbl
Tema 2. CBapKH H paboTa uc-
Pe>xxHMbI CBapKH H | TOYHHKOB MHTaHHA
paboTa HCTOYHHKOB | CBAPOUYHOM IYTH.
NHTaHHA CBapoY- (MyNIbTHMEIHA NIEKLHA)
HOR AyTH Power Point
Tema 2. Pexxumbl [pakTHyeckoe 3aHATHE YK-1 YcTuiii onpoc 2
CBapkH H paboTsl Ne. 10. Pacuer ucrou- (YK-1.1) Pewexne
HCTOYHHMKOB MUTa- | HHKOB MHTAHHA INEK- MKoc-1 THNOBLIX 3aday
HHA CBApOYHOM Ay- | TPOAYTOBONO Harpesa. (MKoc-1.1) B YCIIOBHSAX OF -
rH Mentimeter. PpaHHYEHHA Bpe-
MCHH
7. Painen 7 «MuaykunoHHeid Harpes. Oc- 4
HOBHBIC XaPAKTEPHCTHKH HHAYKTOPA. Bbi-
Gop HCTOYHHKAE MHTAHHA»
Tema 1. Unayxun- | Jlekuus Ne 10. Muoyk- YK-1 2
OHHbIH HarpeB. Oc- | uMoHHbI#A Harpes. Oc- (YK-1.1)
HOBHbIC XapakTe- HOBHhLIC XapaKTePHCTH- MKoc-1
PHCTHKH HHAYKTO- | KM HHAYKTOpa. BbiGop (MKoc-1.1)
pa HCTOYHHMKA NHTAHHA
Tema 2. BriGop HC- | HHAYKUUHOHHOIO Ha-
TOYHHKA NUTaHUA rpesa.
HHIOYKLIHOHHOTO (C MyNbTHMEIHA dIE-
HarpeBa MEHTaMH)
17

Tema 1. Cnoco6si 3n€k-
TPHYECKOID HArpesa co-

kOoH Jlxoyns-JleHua.

®H3HYecKkas CYLUHOCTb 3JIEKTPOHArpeBa COMPOTHBAECHHEM. 3a-
Tpamo#i HarpeB compoTHBicHHem. Koc-




Ne Haieauue painena, HaumenoBaHHe HCnoAB1yeMBIX

n/n TeMbI AKTHBHbIX if HHTEPAKTABABIX ﬂﬁpllﬂllT!‘.’leNl TeXHONOrHit
NPOTHBNIEHHEM. DneK- BEHHLIA Harpes CONMPOTHBACHHEM. DNEKTPHYECKOE COMPOTHUBIE-
TPHYECKOE COMPOTHBJIE- | HHE NPOBOAHHKOB. [11€HOUHbIE 3NEKTPOHArpeBaTelx
HHE NPOBOJHHKOB (YK-1 (YK-1.1), [MTKoc-1 (ITKoc-1.1))

5. | Tema 2. 3nekTPOKOH- CxeMa yCTaHOBKH JUISl 3NIEKTPOKOHTAaKTHOIO Harpesa. Pacuer u

TaxTHbIH HarpeB. BuiGop
HCTOYHHKA MHTAHHUA
INEKTPOKOHTAKTHOTO
Harpesa

BbIGOp HarpeBaTe/ibHbIX TPAaHCGHOPMATOPOB. 3NEKTPOKOHTAKT-
Has cBapka. ToueuHas cBapka. PonHkoBas (LIOBHas) cBapka.
Bb160p HCTOYHHKOB MHTaHHA INEKTPOKOHTAKTHOTO Harpesa.
HenocraTku H NpeHMy1IECTBA INEKTPOKOHTAKTHOrO Harpesa
(YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))

Pa3nen 4 «JnekTpoaHbli Har
0EHHOCTH JKCNJIYATAUHH JIEKTPOAHBIX BOAOHAr peBaTeaed»

peB. PacueT 31eKTPOAHBIX HArpeBaTeAbHBIX YcTpoiicTB. Oco-

6. |Fema 1. DnekTpoaHbIf OnekTpoHbIA HarpeB. Marepuans! 31€KTpoOAOB
Harpes. MaTepHanbl (YK-1 (YK-1.1), [IKoc-1 (IMKoc-1.1))
INEKTPOJIOB
7. |Fema 2. Pacuer snek- Oco6eHHOCTH IKCNNYaTALHH 3NEKTPOAHBIX BOAOHAarpeBarenci

TPOAHBIX HarpeBaTe/b-
HbIX ycTpoicTB. Oco-
OGCHHOCTH IKCNyaTalUHH
IMEKTPOAHBIX BOMOHA-
rpeBareici

PacueT 3n1eKTPOAHbIX HarpeBaTENLHBIX YCTPOACTB. B3auMocsiib
HaYanbHOM, CPeAHEA H KOHCYHOH MOLLHOCTH NEKTPOAHOTO BO-
ZloHarpeBaTens

(YK-1 (YK-1.1), MKoc-1 (MKoc-1.1))

Painen 5 «KocBeHHBI# 31eKT,
KOHCTPYKOMH HATPERATENLHbBIX )JIEMEHTOB»

poHarpea conpoTurieHHeM. TpeGOBAHHA K MATEPHANAM H

8.

Tema 1. KocBeHHbI#H
INEKTPOHArpeB conpo-
THBNEHHEM. TpeGoBaHus
K MarepHanaM u KOHCT-
PYKLUHH HarpeBareb-
HbIX 31eMeHTOB. Tpy6-
YaTble 3EKTPHYECKHE
HarpeBaTesH

Tpebosanus k BbIbOpy MaTepHana. Tpy6uarbie IneKTpHYECKHE
Harpesatenu (T3HBbI). DneKTPHYECKHIT H KOHCTPYKTHBHBIHA pac-
YETbl HArpeBATENILHLIX JNEMEHTOB

(YK-1 (YK-1.1), TKoc-1 (ITKoc-1.1))

Tema 2. Ocob6eHHOCTH
pacueTa CTalbHBIX Ha-
rpesarenei. Pacyer ycT-
poficTB Ha 6a3e Harpesa-
TENbHBIX MPOBONOB H
kabene#

ONeKTpoTepMHYECKHE YCTAaHOBKH Harpesa U cywiku B A[IK. bbi-
TOBBIE INIEKTPOHArPEBATENH. INEKTPOHArpeBaTebHbIE MPOBOAA
u kabenu. PacueT ycTpoiicTB Ha Ga3e HarpeBaTenbHbIX NPOBO-
noB 1 kabened

(YK-1(YK-1.1), [TKoc-1 (MMKoc-1.1))

Pa3znen 6. «aekTpoayrosoil narpes. CBOHCTBA H XapaKTEPHCTHKH menpﬁue&oﬁ AYTH.
HMbI CBAPKH H PA6OTa HCTOYHHKOB NHTAHHN CBAPOYHOA 1YTH»

Pex

10

Tema 1. 3nekTpoayro-
Bo# HarpeB. CBo#icTBa H
XapaKTEPHCTHKH JNIeK-
TPHYECKOH AYrH

Ycnosus obecneuenna Qyrosoro paspana. Pervinposanue Toka
CBapOYHOH AyTH
(YK-1 (YK-1.1), MKoc-1 (IMKoc-1.1))

11

Tema 2. Pexcumbl CBapkH
H paboTa HCTOYHHKOB
NHTAHHA CBAPOYHOH Ay-
TH

Buael 21ekTpOCBapKH H HX NPHHUKNIHANbHOE paiinume. [yro-
Bas CBAapKa Kak cnocob COeIHHEHHA Pa3NHYHLIN METALNOB H
Cr1aBOB. DNEKTPHYECKHE CXEMbI HCTOYHHKOB [IHTAaHHA CBapOY-
HBbIX 4I'PEraToB MOCTOAHHOIO M MePeEMEHHOTO 1uka Cnocobbl

perynupoBaHHA CBapOYHOH AyrH
| (YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))

Paizen 7 «MuayKunoHHbiii Harpes. OCHOBHbIE XaPaKTEPHCTHKH HHAYK10pa. BuiGop uc-

TOYHHKA NHTAHHA»

12 | Tema 1. Uraykuuou-

DH3HYeCKan OCHOBA HHAYKLUMOHHOTO HarpeBa 3aKOH HEKTPO-

19

Ne Haisanue paigea, HauveHoBaHHe HCNOAbLIYEMbIX
n/n TemMbl AKTHBHbIX H HETEPAKTHBHbIX 06PSI0BATENLHBIX TEXHONOTHA

| 13 | Tema 2. BuiGop ncrou-

Hbli HarpeB. OCHOBHbLIE | MarHUTHOM nHayKuuu Qapanes-MakcBenna u 3akoH JInoyns-
XapakTepPHCTHKH HHayk- | JleHua. KoHcTpykumns HHaykTOpa. UcnonbioBanne HHAYKLUHOH-
TOpa HOro Harpena netanei B ATIK

(YK-1(YK-1.1), MKoc-1 ([MKoc-1.1))

HCTOUHHKH NHTaHHA yCTAaHOBOK HHAYKUMOHHOTO JEKTpHYE-
ckoro Harpesa. COBpEMEHHbIE HCTOYHHKH NIHTAHHA HHIYKLH-
OHHBIX YCTaHOBOK. ["eHepaTOpbl HHAYKUHOHHBIX TOKOB. JMeK-
TPHYECKas CXEMa FEHEPaTopa HHAYKUHOHHOTO Harpesa

(YK-1 (YK-1.1), NKoc-1 (MKoc-1.1))

HHKOB NHUTAHHSA HHAYK-
LUHOHHOr0 Harpena

Pasnen 8 «Anmdaextpuyeckuii narpes. TepmodiexkTpuuecKuii HATDEB H OXARXKICHHEN

14 | Tema 1. OcHoBbI - CBY HarpeBarenbHblie ycTaHOBKH. TepMOINEKTPHYECKHE TEMLIO-
INEKTPHYECKOrO Harpe- | Bbl€ HACOCHI
Ba H €ro 0COGEHHOCTH (YK-1 (VK-1.1), lMKoc-1 ([MKoc-1.1))

15 | Tema 2. Tepmoanektpu- | TepModnekTpuueckue apneHna. TepmoinekTpuueckue 3pekTbl
YECKHit HarpeB W oxna- | 3eeGeka, MenbTbe U ToMcoHa. DHIHUECKHE OCHOBBI TEPMOINIEK-
WICHHE TPHYECKOro Harpesa u oxnaxacHHa. Tepmo3/1C. PaboTa Ten-
N10B0ro Hacoca. O61acTH NPHMEHEHHS TEPMOINEKTPHUECKOTO
HarpeBa H OXNaKACHHA

(YK-1 (YK-1.1), lMKoc-1 (ITKoc-1.1))

S. O6pa3oBaTesibHble TEXHOJOMHH

B npouecce npenonaBaHHs NpUMEHAETCSA, B OCHOBHOM, TPaAMLIMOHHas (06b-
ACHHUTENILHO-MJLIOCTPATHBHAS ) TEXHONOTHA 00y4eHHs. CornacHo yueGHOMY NiaHy
rpauky yueGHOro niaa s OpraHu3auMK NPOLECCa OCBOEHHS CTYEHTaMH AHCLH-
NAHHBI «DNEKTPOHArpeB MaTEPHATOBY HCNIONBL3YIOTCA CeAyIOLIHE GOPMbI TEOPETH-
YECKOrO H NPaKTHYECKOro 06yueHHs, COOTBETCTBYIOLIHE TPAAMLMOHHON (OOBACHH-
TENIbHO-HUTIOCTPATUBHO# ) TEXHOMOMMHU:

~ OCHOBHbIE ()OPMBI TEOPETHYECKOr0 OOYYEHHMA: NEKUHWH, HHAMUBHUAYANbHbIE
KOHCYNbTalMH;

— OCHOBHbIE POPMBLI NPAKTHYECKOTO 00YHEHUA: MPAKTUYECKHE 3aHATHA,

— NONONHUTENBHBIE GOPMbI OpraHu3auni o0ydeHHs: caMocTosTeNbHas paboTa
CTYIEHTOB.

— uudpoBsie TexHonoruu (npobnaemHoe oOyueHHe, HHPOPMALMOHHO-
KOMMYHHKaUMOHHAsA TEXHOOrMsA, NpoekTHoe obyuenue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 3Toro, npu npoBeaeHnn 3aHsTHI NpenycMOTPEHO MCMONbL3OBAHHE CO-
BPEMEHHBIX METOA0B 00Y4€EHHA, YKa3aHHbIX B Tabnunue 6.

Tabnuua 6
llpumeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 06PA30BATENLHbIX TEXHONOMHi
Ne Tema n popma 3auaTun HanmenoBaHne HCNO/Ib3yeMbIX AKTHBHBIX H HHTEpaK-

n/n THBHBLIX 06pa30BaTE/ILHLIX TEXHOJIOrHi
(¢opm ofysennn)

1. | O6ume ponpocsl ekTpo- | JI | TexHonorus npo6aeMHOro o6yueHus
TEXHOOTHH W €€ NpHMe- | (TEeKUuHA-BHIYANH3ALHA)
HEHHC B CENILCKOXOIMACT-
BEHHOM MPOH3BOACTBE
Jlunamuka narpesa. Knac- |
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Ne Tema u popma 3auATHR HaumeHoBanHe HCMOAB3yeMBIX AKTHBHBLIX H HHTEpaK-
n/n THBHAIX 00pa30BaTe/IbHbIX TEXHONOTHI
(dopm obyaenns)
CHHKALNA INEKTPOTEP-
MHUYECKHX YCTaHOBOK.
2. | OCHOBHBIE NONOXKEHHA JI | TexHonorus npobaeMHoro o6yueH1s
pacueTa 3neKTpoHarpesa- (NeKUHMA-BUIYANTH3ALINA)
TENbHBIX YCTAHOBOK
3. | NMpsamot# Harpes conpoTus- | J1 | TexHonorus npo6ieMHOro o6y4eHHs
nenneM. Cnoco6bl Inek- (EKUHA-BH3yaTH3aLIHA )
TPHYECKOTO HarpeBa co-
NPOTHBJIEHHEM.
4. | DnekTpOnHBIA Harpes. J1 | HHpopMauHOHHO-KOMMYHHKALIHOHHAA TEXHOOTHR
MarepHanbl 31€KTPOIOB. (MYTbTHMEIHA NIEKLIMA).
Pacuer 31exTpoaHbIX Ha-
rpeBaTENbHbIX YCTPOHCTB.
Oco6€eHHOCTH JKCnTyaTa-
LHH 3NEKTPOAHBIX BOIOHA-
rpeBarenci.
5. | DnekTpoayroBo# Harpes. J1 | UHpopMauOHHO-KOMM YHHKALHOHHAs TEXHOOTHA:
CBOMCTBA H XapaKTepH- (My/IbTHMEAHA JIEKUHSA).
CTHKH JJIEKTPHYECKOi ay- JleMoHcTpauns ¢HabMa 06 31eKTpoayroBOM Harpese
rH. PeXxHMBbI CBapKH H pa-
60Ta HCTOYHHKOB NMUTAHUA
CBapOYHOH OyrH
6. | MHAyKUHOHHBI Harpes. JI | TexHonorus npo6aeMHoro o6yyeHu1s
OCHOBHbIE XapaKTepHCTH- (nekuns-BH3yanH3auus)
KH HHAYKTOpa. BeiGOp Hc-
TOYHHKA MUTAHHA HHAYK-
LIHOHHOTO Harpesa.
7. | Pewenue 3ana4 no onpene- | [13 | TexHONOrHA KOHTEKCTHOrO 06Y4EHHS (PELIEHHE THIOBBIX
JIEHHIO NapaMeTpoB JJie- 3anay B YCIOBHAX  OrpaHHYEHHA BPEMEHH)
MCEHTHBIX Harpesareei
8. | Pewenue 3anau no onpene- | [13 | TexHONOrHA KOHTEKCTHOrO 06Y4EHHS (pELIEHHE THIOBBIX
NIEHHIO NapaMETPOB JJeK- 3anay B YCIOBHAX  OrPaHHYEHHA BPEMEHH)
TPOKOHTAaKTHLIX HarpeBare-
nen
9. | Pacuet 31eKTPOAHBLIX Ha- M3 | TexHONOrMA KOHTEKCTHOrO 06Y4EHHA (PELIEHHE THITOBBIX
rpeBaTENbLHbIX YCTPOHCTB. 3anay B YCNOBHAX  OrpPaHHYEHHA BPEMEHH)
Pewiennre 3anay no omnpeae-
JIEHHIO NMapaMeTPOB BOJOHA-
rpesaTenei
10. | Pacuet yctpoiicts Ha 6a3e | [13 | TexHONOrMA KOHTEKCTHOrO 06YUEHHA (PELIEHHE THIOBBIX
HarpeBaTeNbHbIX MPOBOJOB 3anay B YCIOBHAX  OrpaHHYEHHA BPEMEHH)
u kabenen
11. | PacueT HcTOuHMKOB nHTa- | [13 | TeXHOMOrHA KOHTEKCTHOrO 06y4€EHHA (pELIEHHE THMOBBIX

HHA JIEKTPOdYrOBOro Ha-

rpesa

3afaq B YCIOBHAX  OTPaHHYEHHA BPEMEHH)
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6. TeKyumii KOHTPOJIb YCNeBAeMOCTH H NPOMEXKYTOYHANA ATTECTALUMA MO HTOram
OCBO€HHA IHCUHN/IHHBI

[Mpu nM3yueHHUH pa3nenoB AMCUMMIMHLI «DNEKTPOHArpeB MAaTepPHaIOB» B Tede-
HHE CEMECTPA HCMOJMb3YIOTCA CEAYIOLUME BHAbl KOHTPOA:
- TEKYLUHH,
- MPOMEXYTOUHBIMH.

Texywmnit KOHTPOL 3HAHHIA NpeanonaraeT noceLueH He JIeKL M, BOMpoCh! K
YCTHOMY ONpOCY CTYI€HTOB Ha MPAKTHYECKHX 3aHATHAX, BONPOCH! K AMCKYCCHH, BbI-
NOJIHEHHE 00y4aloLLe-AHarHOCTHYECKUX TECTOB B OHJAAH peXXUMe —
https://sdo.timacad.ru/course/view.php?id=1227 na mnardopme Moodl, peluenus Tu-
MOBLIX 3a/1a4, B TOM YHCJIE B YCJOBHAX OrpaHHYEHHS BPEMEHH, BLINOJHEHHE KOH-
TpOnbHO#H paboThl.

IIpoMexyTOUHBIH KOHTPOIL 3HAHMIA: 3aYET.

6.1. TunoBble KOHTPOIbHBIE 32aHHS HJH HHbIE MATEPHAIbI, HeoBX0aAHMbBIEe
151 OUEHKH 3HAHHH, YMeHHI H HABbIKOB H (HJIH) ONbITA JeATeIbHOCTH

1) IIpH H3yYeHMH AHUCUHMILIMHBI «INEKTPOHArPEB MATEPHAIOB» yYeOHBIM MIAHOM
NpeayCMOTPEHO  BBIMOJHEHHE KOHTPONbHOH paboThl. 3amadyedi  BLIMOMHEHHS
KOHTPONILHOH paboThl ABSETCS 3aKpersieHWe TEOPETHYECKMX 3HAHMII MO Kypcy,
pa3BHTHE HABLIKOB CAMOCTOSATENbHOM paboThl.
3anaueil KOHTPO/BLHOM PaboThl ABNAETCH 3aKPETUIEHHE TEOPETHUYECKMX 3HAHHi
M0 KypcCy; OCBOEHHE METOIOB pacdeTa H BbiOOpa HarpeBaTeNbHBIX 3/IEKTPOYCTAHOBOK;
Pa3BHUTHE HABBLIKOB CaMOCTOATENbHON paﬁOTbl, d TAKX€ HaBbIKOB MOMCKa (npumemm
JNIEKTPOHHbIE ~ CHCTEMbI  MoMcka  naHHbIX: Google, Yandex, elibrary.ru,
cyberleninka.ru), ananu3a u npeacrarnexns HHGOpMaUMHK B pazTUuHbIX GopMax: Tpa-
OHUHOHHOMH (OyMaXKHBIH HOCHTENb) W UMPPOBO# (31EKTPOHHBIE HOCHTEIH).
Koutponshas pabora — camocrosTenbHas paboTa CTyaeHTa, OCHOBaHHas Ha
M3Y4YEHHH JIMTEPATYPHBIX U HHBIX HCTOYHHKAX HHOOPMALIMH MO 3a1aHHOH TeMe.
OdopmnsieTcs KOHTponbHas paboTa B TekCcTOoBOM penaktope Microsoft Word u
Microsoft Excel ana cocraBnenus Tabauu, AMarpaMM M BBIYMCIEHHS MPOCTHIX H
CNOXHBbIX QYHKLHA,
B koHUE KOHTPOJIbHOMH PaboThl HEOOXOAUMO NaTh NEpedYeHb UCMONL30OBAHHOM JH-
TepaTypel.
[TpumepHbIe TeMbl KOHTPONABLHOH paboTh:
1. PacueT MOLUHOCTH 3/1eKTPOKaniopHdepa H BbIGOP 3JEKTPOABUraTENS [T NPHBO-
2la BEHTHJIATOpA.
2. PacyeT MOWHOCTH 3THETPOOGOrpeBaEMOro NoMa KUBOTHOBOAYECKOrO MOMeLLe-
HHS,
3. Pacuer MOLHOCTH 3N1eKTPoO6OrpeBaeMoro noja B CBMHapHHKE-MATOUYHHUKE.
4. PacueT MOLIHOCTH MOYBEHHOrO 3/1eKTpooborpeBaTess Ha 6ase HarpeBaTeNbHOro
npoBoa.

3ananue K KOHTPONBLHOM paboTe BLINAETCA KAKAOMY CTYAEHTY HHAMBHAYAIbHO
(no BapHaHTam).
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2) INpuMep TECTOBOrO 3adaHMs IS TEKYLUEro KOHTPONs 3HaHMi# obyudarowmuxcs (B
oHnaiiH pexxume — hutps://sdo.timacad.ruw/course/view.php?id=1227  na nnatdopme
Moodl):

o pa3aeny 5 «KocBeHHbII 3/IEKTpOHArpeB conpoTHBieHHeM. TpebGoBaHHs Kk MaTe-
pHaIaM M KOHCTPYKLHA HarpeBaresbHbIX 3EMEHTOBY

Teme 1. KocBeHHbIii 3n1eKTpOHArpes conpoTHBieHHeM. TpebGoBaHHsA Kk MaTepHaaM H
KOHCTPYKLIHS HarpeBaTenbHbIX 31eMeHTOB. TpybuaTbie 2NeKTPHUECKHE HarpeBaTet
Mpakruueckoe 3aHaTHe Ne 8. O60CHOBbIBalOLIHE pacyeThl 1A BbIGOPa 3N1€KTPOKaNo-
prdepHOH YCTaHOBKH.

Tect Ne 1 (Bapuant Ne 1)
1. Kakoit cnocob6 Harpesa npUMeHSAIOT B 3nekTpokaiopHdepax Thna COOLL?
1) MHAyKUHOHHBIA.
2) An3neKTpHYECKH .
3) KocBeHHbIH HarpeB COMPOTHBIEHHEM.
4) INpsamoii HarpeB CONPOTHBECHHEM.

2. YTo ABNSKETCA MPHUUYMHON BbIXOAA H3 CTPOS 31eKTpPokanopH(HepHOH YCTAaHOBKH NpH
OCTaHOBKe BeHTHAATOpa?

1) YBeanuenue rennooraayn TOH.

2) KopoTkoe 3aMblkaHHe.

3) YMeHblueHre Tennootaaun TOH.

4) YBenuueHHe noTpebnseMoi MOLUHOCTH.

3. C xakoi uensto TOHbI ans 3nekTpokanopugepoB BbINOMAHAKOT C ATIOM HHHEBLIM
opebpenuem?

1) ns yBenHYeHHU MEXAHHYECKON MPOYHOCTH.

2) Ina CHHXEHHS TeMNepaTypbl NOBEPXHOCTH.

3) ns nosbiwenus KITI.

4) Ins yBenHuY€HHA TENIOOTAAUH.

4. U3 kakoro Marepuana u3rotopnstot cnupanu TOH?
1) Bonbdpam.
2) HukenunHa.
3) MaHraHuHa.
4) Huxpoma

5. Kakoit U3 nepeyncneHHbIX MaTePHANOB HCMOJIL3YETCA B Ka4ECTBE HAMOMHHUTENS B
T3Hax?

1) dapdop.

2) Cniona.

3) CTex10BONOKHO.

4) OKHUCh MarHua.
6. Uto 03HayaloT undpsl M GyKBbI, OTMEUEHHbIE 3BE3N0UKAMH, B YCNOBHOM 0003Ha-
ueHHu ** ** **x* TIH.D5A10/0.5P220:
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1) Hapy>xHbIH aMaMeTp, THHA KOHTAKTHOMO CTEpPXHS, pa3BepHyTas mHHa TOHa,
ycaoBHOe 0603HaueHHe HarpeBaeMoi cpeabl U MaTepHana 060J0UKH.

2) HapyxHblii aameTp, pa3BepHyTas [UIMHA, HOMHHATbHAs MOLLHOCTb, HOMH-
HabHOE HampsKeHHe.

3) Pa3zBepHyTas AnHHA, HAapYKHbIH AHAMETP, HOMHHATIbHAs MOLLHOCTb, YCJIOBHOE
o603HaueHHe HarpeBaemoii cpeabl M MaTepHana o60NOYKH.

4) HomuHanbHas MOWHOCTb, pa3BepHYTas 1HHa, HapyxHbiH auameTp T3Ha, yc-
noBHoe 0603Ha4YeHHe LTHHbI KOHTAKTHOTO CTEPXKHA.

7. Jonyctumas Temnepatypa okpyxatowero so3ayxa TOH 8 anekrpokanopudepe:
1) 180°C.
2) 600°C.
3) 100°C.
4) 300°C.

8. Nuamerp nposonoku 8 TOH:
1) 10 Mm.
2) 8,2 ...9Mmm.
3) HeorpanuueHHbIN.
4) 0,25...1,6 Mm.

9. KakoB cpok cayx6s1 TOHoB?
1) Jo 100 Teic. yacos.
2) Jo 50 Thic. 4acos.
3) Jo 20 Thic. Yacos.
4) 1o 10 Teic. yacos.

10. KakoBa MakcHManbHas 1nuHa TOHa?
1) 2m.
2) 6M.
3) 10M.
4) 5m.

3) lMNpumep nepeuHs BOMPOCOB Ads YCTHOrO ONpOCA CTYAEHTOB /UIA TEKYLUETO KOH-
TPONA 3HaHHH, 00y4aroWwnxcs:
o pa3geny 3 «[1paMoit HarpeB coNpoTHBNEHHEM. DNEKTPOKOHTAKTHbIH Harpes. Bui-
60p HCTOYHHKA MHTAHHA INEKTPOKOHTAKTHOIO HarpeBay
Teme 2. DneKTPOKOHTaKTHbIH Harpes. BbiGOp HCTOYHHKA NUTAHHA NEKTPOKOHTAKT-
HOro HarpeBa
IpaxTtuHueckoe 3anaTHe Ne S . BuiGop HCTOYHMKA NHTAHUA 3NEKTPOKOHTAKTHOrO Ha-
rpesa.
Bonpocbl ans yctHoro onpoca

|. TNepeuncnnte 0OCHOBHbIE NPUHUKWNHANBHBIE OTIHYHA NPAMOrO H KOCBEHHOrO
cnocoboB 3eKTpOHarpesa.

2. B kakux obnacTax cenbCcKOX038iHCTBEHHOrO NPOH3BOACTBA HCMOABb3yeTCs
NpAMOH METO HarpeBa pasHyHbIX MaTepHanos?
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3. B yeM 3akntouaetcs ¢pu3HUeckas CyLHOCTb 3JIEKTPOHArpeBa MaTePHAIIOB Me-
TOIOM CONPOTHBJIEHHA U KAKHE OH HMeET OCOOEHHOCTH M NpeUMyLIECTBa?
4. Ha3oBHTe OCHOBHbIE MApaMETPbl PEXXHMOB NPH HarpeBe METAIIOB METOOM
COMPOTHBEHHSA.
5. OxapakTepH3yHTe METOMKY pacyeTa HCTOUHHKA MUTAHHUS IJIEKTPOKOHTAKT-
HOro HarpeBa.
6. HazoBuTe napamerpbl HCTOYHHKOB MUTAHHA YCTAHOBOK 3/IEKTPOKOHTAKTHO-
ro Harpesa.
7. Hanuwure popMyny onpenesneHHs noae3HOH MOLWHOCTH HCTOYHHMKA NKTa-
HHMA YCTAHOBOK 3JIEKTPOKOHTAKTHOrO Harpeaa.
8. Hanuwure dopmyny onpeneneHus obiueit MOUHOCTH HCTOYHHMKA MUTAHHA
YCTaHOBOK 3JIEKTPOKOHTAKTHOrO Harpesa.
9. Hanuwmute GopMyny onpeaeneHHs CpeAHEro 3Ha4EHHS BTOPHYHOrO Hanps-
XeHHS UCTOYHHKA NMUTaHHA 3a BpeMs Harpesa.
10. Kak onpeaenstoTcs MOLIHOCTb YCTAHOBKH [ HArpeBa METALIOB MO METO-
Ly COMpPOTHBIIEHHA U BpeMs Harpesa?
11. Kak onpeaenuTh NpOAOMIKHTENBHOCTb BKIFOUEHHA HCTOYHHKA MUTAHHSA
3/IEKTPOKOHTAKTHOro Harpesa?
12. Kak H3MeHs0TCA 3HaueHHs TepMuueckoro KI1J1 ot reoMeTpuueckHux pas-
MepOB HarpeBaeMoH 3aroToBKH?
13. Kak 3aBMCHT cpenHee 3Ha4eHHe BTOPHYHOIO HaMpsXKEHHUs MCTOYHMKA IH-
TaHMs 3@ BpeMs HarpeBa OT pa3MepOB 3aroTOBKH H BPEMEHH €€ HarpeBa?
14. HazoBHTe OCHOBHbIE 06/1aCTH NPUMEHEHHSA 3EKTPOKOHTAKTHOIO HAarpeBa.

4) [puMep THNOBLIX 3aAay LT TEKYLLETO KOHTPOJIA 3HAHHH 00y 4aroLMXCA (peLueHHe
3anay Ha 1K B pexkuMe OrpaHH4eHHs BPEMEHH):

Mo pazgeny 4 «OnekTpoaHblii HarpeB. Pacuer 3M€KTPOAHBIX HarpeBaTe/IbHLIX YCT-
poiicTB. OCOGEHHOCTH IKCMITyaTalUMH AEKTPOAHBIX BOAOHArPEBATENEH)

Teme 2. Pacuer 31eKTPOAHbBIX HarpeBaTenbHbIXx YCTPOHCTB. OcOGEHHOCTH 3KCIUTyaTa-
LMK 3/IEKTPOAHBIX BOAOHarpeBarenei

MpakTHueckoe 3aHsaTHe Ne 7. PacueT 3neKTPOAHbBIX HAarpeBaTebHbIX YCTPOHCTB. Pe-
LI€HHe 3a1ay Mo OnpeaesieHHIO NapaMeTpoB BOAOHArpeBaTe/en.

3anaua 1. Kak H3MEHHTCA MOLUHOCTb HEMPOTOYHOIrO 3JEKTPOAHOrO BOAOHArpeBate-
a5, ecy pabouyio MIOWAanb 31E€KTPOAOB YBEIHUHUTD B 2 pa3a?

3anaua 2. Kak M3MEHHTCS MOLLHOCTb HEMPOTOYHOrO 3/IEKTPOAHOrO BOAOHArpesaTe-
7151, €CJIH MEXIJIEKTPOAHOE PaCCTOAHME YMEHBWHTD B 2 pa3a?

3anaua 3. Onpeaennte MOLHOCTb 3NE€KTPOAHOrO HEMPOTOYHOIrO NEKTPOBOAOHArpe-
Batens npu Temneparype T=100 °C, ecau npu T=20 °C oHa coctasnser P=20 kBr.

5) [MepeueHn BONPOCOB, BLIHOCHMBIX HA MPOMEXKYTOUHYIO aTTECTALHIO (3a4eT):
1.Cenbckoe X031MCTBO Kak cdepa MCMONb3OBAHMA IEKTPOHArpeBaTE/IbHBIX Mare-
pHaNoB.
2.TexHONOrH4ecKHe Bo3AeHCTBHA B CEbCKOXO3AHCTBEHHOM MPOH3BOACTBE.

3. O6beM 3EKTPUYECKON 3HEPrHH B IHEPreTHUECKOM GanaHce CebCKOoro Xo3sm-
cTBa.
4.06wwHe NoHATHA 06 3MeKTPOHArpeBe MaTEPHAIOB.
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5.06L1Me NOHATHSA INEKTPOTEPMHH.

6.Knaccudukaums 31eKTpOTEPMUYECHX YCTAHOBOK.

7.0cHOBHbIE cOCO6bI Mpe0bpa3oBaHKs INEKTPOIHEPTHH B APYTHE BHIbI
8.0c06eHHOCTH 3/1EKTPOKOHTAKTHOTO Harpesa.

9.PacyeT ycTaHOBOK 3/1€/IEKTPOKOHTAKTHOIO HarpeBa.

10.0c06€eHHOCTH 31eKTPOAHOrO Harpesa.

11.9neKkTpoaHble CHCTEMbBI M CXEMbI HX 3aMELLEHHA.

12.PacyeT 31€eKTpOAHBIX HarpeBaTesieil MEPHOAHUYECKOTO NEHCTBUA C MJIOCKHMH
3/1eKTPOAAMH.

13 Pacuer 3neKTpOAHBIX HarpeBaTenei MEPUOAHYECKOTrO NEHCTBHA C KOAKCHANb-
HBIMH 2JIEKTPOJAMH.

14.PacueT 31eKTPOAHBIX HarpeBaTeNeil HEMPEPLIBHOrO AEHCTBHSA C MUIOCKUMH N€EK-
TpPOAaMH.

15.Pacuet anekTponHbIx HarpeBarTenei HEMPEPLIBHOTO NEHCTBHA C KOAKCHANbHBIMH
3/IEKTPOAAMH.

16.PerynupoBaHm1e MOLUHOCTH 3JIeKTpOHarpeBaTenei Npy dNeKTPOJHOM Harpese.
17.KocBeHHbI# HarpeB METOAOM COMPOTHBIEHHA H TPeOOBaHMA K MaTepHaly Ha-
rpeBaTENbHbIX 3JIEMEHTOB.

18.KoHCTpyKkuMH HarpeBaTeNbHbIX 3EMEHTOB.

19.Cnocobbl TEMA00TAAYH OT HarpeBaTe/IbHbIX 31€MEHTOB.

20.PacueT HarpeBaTeNbHBIX 31EMEHTOB MO NOBEPXHOCTHOH MOLLHOCTH.

21.PacueT HarpeBaTenbHbIX 3MEMEHTOB MO paboueMy TOKY M pacueTHOH TeMnepa-
Type.

22.PerynupoBaHue MOLUHOCTH MPH 31€EMEHTHOM HarpeBe.

23.®u3nyeckue OCHOBbI HHAYKUHOHHOIO Harpesa.

24.Y nenbHas NOBEPXHOCTHAA MOLHOCTb MPH HHAYKUHOHHOM Harpese.

25.KI1[1 cucteMbl «<MHAYKTOP — N€Ta/b» MPH HHAYKUHOHHOM Harpese.
26.Ko3¢pruHEHT MOLLHOCTH NPH MHAYKUHOHHOM Harpese.

27.BbI60Op 4acTOThl NPH HHAYKUMOHHOM Harpese.

28.PexHMbl MHAYKLIHOHHOTO Harpesa.

29.®du3ndeckHe OCHOBbI IH3NEKTPHUECKOrO Harpesa.

30.PacueT napaMeTpoB AM3NEKTPUYECKOTO HarpeBaTens.

31.du3nyeckHe OCHOBBI NEKTPOAYrOBOrO HarpeBa M CTaTHYECKas BOJbTaMMEpHas
XapaKTEPHCTHKA 3EKTPHYECKOH oyru.

32.YcTOHYMBOCTb FOPEHHSA INEKTPHUECKOH AYTH.

33.PerynupoBaHue TOKa INEKTPUUECKOH AYTH.

34.0co6eHHOCTH FOPEHHs IEKTPUUECKON AYTH NEPEMEHHOrO TOKa.
35.TepmoanekTpHueckHe ABJIEHHS.

36. [NpuHUMnNbI paboThI MONYNPOBOAHMKOBOrO TEMIOBOrO Hacoca.
37.3HepreTHuecKHe NoKa3area1 NoaynpoBOAHHKOBOrO TEMJIOBOrO Hacoca.
38.YcnoBue nonyyeHus MakCHManbHOH XON0AONPOH3BOANTENIBHOCTH MOMYNpOBOA-
HUKOBOIO TEMJIOBOIO Hacoca.

39.BbiBon 06LLEr0 ypaBHEHHSA 3NeKTPOHArpeBa.

40.0OnpeneneHne MOLHOCTH JNIETPOTEPMHYECKHX YCTAHOBOK NMEPHOAMYECKOrO AEH-
CTBHSA.
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41.0npeneneHne MOLHOCTH 3MEKTPOTEPMHUYECKHX YCTAHOBOK HEMPEPBLIBHOTO O€M-
CTBHSA.

42. PacyeT M30nHpYIOLLEiH BCTABKH LA 3IEKTPOAHOrO BOAOHArpeBaTens.

43. KakoBbl npeaenbl perynHpoBaHMs MOLLHOCTH Tpex¢a3HOro Harpeparens,
MMEIOLLIEro MO 1Ba HarpeBaTeIbHbIX 371EMEHTa B kaxcao# daze?

44. OT KaKHX NapaMeTPOB HHAYKTOpPA H HarpeBaeMOMH NETATH 3aBHCHT KA
MHAYKLUMOHHOro Harpepa?

45. TexHuka 6€30NaCHOCTH NMPH IKCIUTyaTaLHH TEKTPOAHBIX BOAOHArpeBaTee.

46. 3aBUCMMOCTb TEMMEPATYpPbl H CKOPOCTH HarpeBa OT BPEMEHH NPH MOCTOAHHOM
MOLUHOCTH 3JIEKTPHYECKOro HarpepaTens.

47. KakoBbl MPUYHHBI OrpaHHUYEHHS MJIOTHOCTH TOKA M HANMPSXXEHHOCTH
3NEKTPHUYECKOrO MONS B 3JIEKTPOAHbIX HarpeBaTensax?

48. Bb160p MOLLHOCTH HCTOYHHKA MUTAHHA AN 3IEKTPOKOHTAKTHOIO M yrOBOro
Harpesa.

49. TpeboBaHHs, NpenbABISEMblE K MaTEPUATy HarpeBaTe/bHbIX 3JIEMEHTOB.

50. MpuHuMnb BEIGOpa HarpeBaTenbHbiX NpoBoaos U T3Hos.

6.2. OnncaHHe noka3aTesieil M KPHTEPHEB KOHTPOJIA YCNIEBAEMOCTH,
ONMHCaHHE LKA OUeHHBAHHA

s OueHKH 3HaHKH, yMEHHIH, HABBIKOB H GOPMHUPOBAHHA KOMMETEHLUHH MO AMC-

2. Mowucees, A.T1. CBETOTEXHHKA W 3NIEKTPOTEXHONOTHSA [DNEKTPOHHBIIH pe-
cypc]: yuebHoe nocobue / A. I1. Moucees, A. B. Bonrun, JI. A. Jlaruna. — Caparos:
Caparosckuit [AY, 2017.- 130 c.

Ccbunka Ha nonnsii Texct: URL: “Ahttps:/e.lanbook.com/book/ 137520

3. ¥Onaes, M.B., XXusonucues, E.U. DnexTprueckuii HarpeB: 0CHOBbI HHU3HKH
NPOLECCOB U KOHCTPYKTHBHBIX pacueToB [InexTpoHHbIH pecypc]: yueGHoe nocobue
/M.B. KOnaes, E.N. XXusonucues.— CI16.: U3natenbcTso «Jlanby, 2022.— 196 c. —
Ccbinka Ha nosHbIA TekcT: https://e.lanbook.com/book/169058

7.2 lononnMTenbHas JHTepaTypa

|. baraes, A.A. QnektpotexHonorus [Tekct]: yue6Hoe nocobue ans CTyaeH-
TOB, 00y4aroLHXCA Mo Hanp. noarotoBku: 660300 -"ArponxxeHepus” u 140200
"OnekTpo3HepreTHka” u no cneu. 311400 "DnexTpudukaumns 1 aBTOMaTH3aLHA Cel.
xo03-a" U 10040 "3nextpocHabxkenne" / A. A. Baraes, A. U. baraes, JI. B. Kynuko-
Ba, ANTaCKH# rocynapcTBeHHbIH arpapHblit yHusepcuteT (bapHayn). — bapHayn: [6.
u.], 2006. - 319 c.

2. bapaHos, JI.A. CeToTexHHKa M 3nektpoTexHonorus [Tekct]: yueGHoe noco-
6ue nns Bysos /JI.A. bapanos, B.A. 3axapos. — M.: KonocC, 2008. — 344 c.

3. bapanos, JI.A. CBeroTexHuka M 3ekTpoTexHonorua [Tekct]: yuebHoe noco-
6ue nns Bysos /J.A. bapaHos, B.A. 3axapos. — M.: KonocC, 2006. — 344 c.

4. bawnnos A M. HuskoreMmnepatypHetii anektpoHarpes [Texct]: yuye6Hoe no-

LUHIMJIHHE «G)nex'rpouarpea MaTepHanoB» MPUMEHAETCA TPAAHUHOHHAA CHCTEMA KOH-
TpON1A H OLEHKH YCMNEBAEMOCTH CTYAE€HTOB. KpHT‘CpHH BbICTABJICHHA «3ayeTta» no
CHCTEME: «3a4E€T», «HE3AUYET» NPEACTABJIEHbI B Tabnuue 7.

cobue / A.M. bawmnos, C.A. Pactumewnn, C.C. Tpynos, C.A. Eropos, 10.b. Kar-
koB. — M.: ®I'BOY BI1IO MI'AY, 2011.-68 c.

Tabnuua 7
KpuTepHH ouleHHBaAHHA pe3y ibTATOB 00yueHHs (3a4eTa)

OueHka KpHTEepHH OLEHHBAHHSA

OuEHKY «3a4eT» 3aCYHBACT CTYCHT, OCBOMBLUHA 3HAHHS, YMCHHA, KOMINETCH-

LIMH H TEOPETHYECKHIA MaTepHan 6e3 npo6enoBs; BLIMONHHBILHI BCE 3anaHHUs, Npe-
«124€T» | yCMOTPEHHBIE y4EOHBIM MIAHOM Ha BLICOKOM Ka4ECTBEHHOM YPOBHE, MPaKTHue-

CKHe HaBbIKH NPOPECCHOHANBHOIO MPHMEHEHMA OCBOEHHBIX 3HAHHA CHOPMHpPOBa-
HBl.

KomneTeHUHH, 3aKPENIEHHBIC 32 JMCUHIITHHOW, cPOPMHPOBAHBDI.

OueHKY «He3a4eT» 3aCNy>XKHBAET CTYACHT, HE OCBOMBLUMIA 3HAHHA, YMEHHS, KOM-
«He3a4yeT» | METEHUHH H TEOPETHYECKHH MaTepHan, y4eOHble 3aNaHHA HE BBIMOJIHHI, MpPaKTH-
YeCKHE HaBbIKH He CPOPMHPOBAHDIL.

KomMneTeHunH, 3aKpeNnIEHHbIE 33 AHCLIHILIHHON, He CQOPMHPOBAHBI.

7. YyebHo-MeToAHYeck0e H HHPOPMALIHOHHOE 00ecnevyeHHe AMCUHIUITHHBI
7.1 OcHoBHas JHTepaTypa

1. BoumaHn, B.B. CeeToTexHHKA H 21EKTPOTEXHONOTHA [DNEKTPOHHBII pecypc):

5. lazanos, B.C. DnekTpoTEXHONOTHH H 3NEKTPOOGOPYAOBaHHE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>