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AHHOTaUHA
paboueit nporpamMmbl yue6Hoin ancunnauust b1.B.J1IB.01.01 «3nekTporexHo-
JIOrHW» 1A NoarotoBkH 6akanaepa no HanpasneHuto 13.03.01 TennosHepreTuka U
TENJIOTEXHHKA, HanpaBleHHOCTH DHeproobecneyeHne NpeanpUATHit

Ilenb ocBOeHHA AHCUMNAHHBI: HOPMHUPOBaHHE y OOYUYAIOLUIMXCA KOMMETEH-
uMi, obecneYHBalOLIMX OCBOEHHE TEOPETUYECKHX M MPAKTHYECKUX 3HAHMIH MO 3eK-
TPOHArpeBaTe/IbHbIM YCTPOHCTBAM H YCTaHOBKaM; NPHOOpeTeHHE YMEHHH H HABbIKOB
060CHOBaHHSA PEXHMOB PabOThl, HCMONL3OBAHHS METOAOB M CPEACTB MOBBILLEHHSA
3¢ $peKTHBHOCTH paboThI 31EKTPOHArpeBaTeIbHBIX YCTAHOBOK Ha 6a3e MoMCka, KpH-
THYECKOrO aHajIn3a, CHHTE3a HHOPMALMH U CHCTEMHOrO MOAXOAA UIA PELLEHHS
3anay B 061aCTH 3MEKTPOTEXHONOTHH; NpUMEHEHHE Ga30BbIX 3HAHMH COBPEMEHHBIX
UHGPOBLIX TEXHONOTHH, MCMONB3yEMbIX MPH pacyeTe U BbLIGOpE HarpeBaTeNbHBIX
3/1eKTPOYCTAHOBOK; Pa3BUTHE TEXHWUYECKOH HanpaBNE€HHOCTH MBILLIEHHA CTyAEH-
TOB.

[puobpeTenne HaBeikoB BnaneHus nporpammamu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IMpuobpeTenne CTyneHTaMH YMEHHH NOML30BaThCA AEKTPOHHBIMH CHCTEMaMH
noucka nauHeix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHomorus
Big Data).

MecTo aucuMNIHHEI B y4eGHOM nuiaHe: JMCUMILIMHA BK/IKOYEHA B 4acTb,
¢dopmMHpyeMyl0 yuacTHHKaMH o00pa30BaTe/bHbIX OTHOLIEHHi MPOdeCcCHOHATbHBIN
MOZYJIb MO HAanpaB/eHHOCTH (Mpod o) SHeproobecneyeHHe NPEANPHUATHH, NUCLIH-
nMHbl (MoayaH) no BeiGopy 1 (B.1) Bnoka | «Iucunnannbl (MOayin)» yue6GHoro
njaHa no HanpasneHuo noaroroBkH 13.03.01 TennosHepreTHka H TENAOTEXHHKA.

Tpe6oBanus Kk pe3yibTaTam 0CBOEHHS AMCUMILIMHBI: B PE3Y/bTATE OCBOE-
HHUS IMCUHILTHHBI GOPMHPYIOTCA CJIEAYIOLIME KOMIMETEHUHH (MHAHKATOPbI 1OCTHXe-
Hua komnereHurH): YK (YK-1.1), [MTKoc-1 (IMKoc-1.1).

KpaTkoe conepxanMe aMcuMnautbI:

OG6uine BOMPOCH! INEKTPOTEXHONOTMH U €€ MPUMEHEHHE B CENbCKOXO3ANCT-
BEHHOM npoH3BoacTBe. [lMHamHka HarpeBa. OCHOBbI OMHAaMHKH 3/1EKTPOHAarpeBa.
Knaccudukauns snexrporepmuueckux yctaHoBok. OCHOBHbIE MONOXKEHHS pacuyeTa
3NeKTPOHArpeBaTe/IbHbIX YCTaHOBOK. [TOBEPOUHBIH H KOHCTPYKTHBHBIA pacyeTsbl.
[Tonuei# pacuet. TernoBoii pacuer. YpasHeHue Tenosoro 6ananca. [psamoii Harpes
COMpPOTHBEHHEM. DNEKTPOKOHTAKTHLIN HarpeB. BbiGOp HCTOYHMKA MUTaHHA 3ek-
TPOKOHTAaKTHOro HarpeBa. CrnocoObl 37€KTPHUYECKOr0 HarpeBa COMPOTHBIEHHEM.
ONEKTPHYECKOE COMPOTHBIIEHHE NMPOBOAHUKOB. JNEKTPOAHBIA HarpeB. MatepHasbl
31exTpoaoB. PacueT anexTpooHbIX HarpeBaTeNbHbIX YCTpoHcTB. OnpeneneHue Tpe-
6yeMoi MOUIHOCTH H KOHCTPYKTHBHBIX MapaMeTpPOB 3J€KTPOAHOH cHcTeMbl. Oco-
6€HHOCTH IKCIUTYaTalMH INEKTPOAHBIX BOAOHArpesaTeneil. KocBEHHbII 3neKTpoHa-
rpes conpotueieHneM. Tpe6GoBaHHA k MaTepHanaM M KOHCTPYKLHH HarpeBaTesbHbIX
aneMeHToB. Tpy6uaTele anexTpHyeckue Harpesatend. OCOOEHHOCTH pacyeTa CTab-
HbIX Harpesatesieil. Pacuet ycTpoicTB Ha Gase HarpeBaTenbHbIX MpPOBOAOB W kabe-
neit. OnekTpoayroBoi HarpeB. CBOHCTBA M XapaKTEPUCTHKH JIEKTPHYECKOH MYrH.



Pexxumbl cBapkH M paboTa HCTOYHHMKOB NMUTAHHA CBAPOYHOM AyrH. MHAYKUHOHHLIH
HarpeB. PexHMebl HHAYKUHOHHOTrO HarpeBa. OCHOBHblE XapaKTEPHCTHKH HHAYKTOpA.
Bri6op HCTOYHMKA NMHUTAHMA HWHAYKUMOHHOrO Harpesa. [M3/eKTpUueckuil Harpes.
OCHOBBI IH3/IEKTPHUYECKOTO HarpeBa H ero ocobeHHOCTH. Bribop yacToThl M Hanps-
XEHHOCTH 3NEKTPHYECKOTO MOJA NMPH AHINEKTPHUECKOM HarpeBe. UCTOUHHKH nuTa-
HHA YCTaHOBOK AHAJIEKTPHYECKOro Harpesa. TepMO3NeKTpHYECKHi HarpeB M OxJla-
KOEHHE.

OG6wan TPya0eMKOCTL AHCUHILIHHLIL: 2 3ay4. ea. (72 yaca /B TOM YHClie MpaKTH-
yeckas MoAroToBka 4 yaca).

IIpomexyToUYHBIH KOHTPO/b: 3a4eT.

1. Llesqib 0cBOGHHA IHCUHMAHHBI

Llenn1o 0cBOEHHS NHCLMMIHHBI « DAEKTPOTEXHONOTHH» ABSETCA HOPMUPO-
BaHHE y 00y4alolMXCA KOMMETEHLHUH, 00eCneYnBalOLIMX OCBOEHHE TEOPETHYECKHX
M MPaKTHYECKHX 3HaHHii MO JNIEKTPOHArpeBaTe/bHbIM YCTPOHCTBAM H YCTAaHOBKaM;
npuobpeTeHHe yMEHHIH H HaBbIKOB OGOCHOBAHHMSA PEXXHMOB paboThl, HCMOBL30BaHHS
METONIOB H CPEACTB MOBBILIEHHUA 3G PEeKTHBHOCTH paboThl 3/MEKTPOHArpeBaTENbHbIX
YCTaHOBOK Ha 6a3e noucka, KPHTHYECKOrO aHaM3a, CHHTe3a MHPOPMALIMK H CHC-
TEMHOrO NOAX0Aa IS PELEHHA 3anay B 06NacTH 3MIEKTPOTEXHOMOMHH; NPUMEHEHHE
6a30BbIX 3HAHHH COBPEMEHHBIX UH(POBLIX TEXHOMOIHIi, HCMNOJIL3YEMBIX TMPH pacue-
Te K BbIOOpE HArpeBaTe/bHBIX 3/1EKTPOYCTAHOBOK; Pa3BMTHE TEXHHYECKOH Hamnpas-
JIEHHOCTH MbIULUIEHHS CTYAEHTOB.

IpuobpeTeHne HaBbikOB BnaneHWs nporpamMmmamu Mathcad, Matlab, KOM-
[TAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

TpuobpeTeHne CTy1EHTaMH yMEHHH M0b30BATHCSA 3IEKTPOHHBIMH CHCTEMaMH
noucka naHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHonorus
Big Data).

B pe3ynbTate H3yuyeHHS NaHHOH QAHCLHMIHHBI CTYAEHTbI AO/DKHBI 3HAT:

- (pU3HYECKHE OCHOBBI H 3aKOHOMEPHOCTH NPe0OpPa30BaHUsA 3/IEKTPOIHEPTHH B
3HEPrHIO TETUIOBYIO;

- OCHOBHBbIE MOHATHSA H ONPENENEHHSA B 3/IEKTPOTEXHOJIOTHH;

- TEXHOMOrHYeCKHe OCOOEHHOCTH MCMONB3OBAHHUS 3/EKTPOIHEPrHU M €e Mpo-
H3BOIHBIX (HCKJIIOYAs MEXAHHYECKYIO SHEPrHio) B OCHOBHBIX MPOM3BOACTBEHHbLIX H
BCIIOMOTaTe/IbHBIX MPOLIECCAX;

- OCHOBHble TpeOOBaHHMA K 3NEKTPOTEPMHUECKHM YCTAHOBKaM;

- YCTPOWCTBO, NPHHLHKN AEACTBHA COBPEMEHHOTO 3/EKTPOTEPMHYECKOro 060-
PYAOBAHHA M 3NEKTPOTEPMHUYECKHX CPENCTB H3MEPEHHS;

- MeTombl BbI6Opa COCTARJIAIOLINX IJIEMEHTOB 3JIEKTPOHArpeBaTENbHbIX YCT-
POHCTB M YCTAHOBOK, METOIbl HX PACY€Ta H MPOEKTUPOBAHMA.

2. MecTo AHCUMIUIHHBI B Y4eGHOM npouecce

JucunnauHa «3NeKTPOTEXHONOrHHY) BKIIOYEHA B 4acTb, GOPMHPYEMYIO Yyya-
CTHHMKaMH 00pa3oBaTeNbHbIX OTHOLIEHHH NMPOpECCHOHATBHBIA MOY/L MO HAMpas-
JIeHHOCTH (npodumo) SHeproobecneyeHHe MpPeANpPHATHI, AUCUMILIMHBL (MOLY.IH)
no Beibopy | ([IB.1) broka | «AucuuminHbl (Mooyau)». [UcuMiuinHa «DnekTpo-
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TEXHOIOTHH» PEATU3YETCA B COOTBETCTBHHM ¢ TpeGoBaHuamu PIOC, OIOIT BO u
YuebHoro nnana Hanpaenenus noarotoBku 13.03.01 TennosHepretuka u Temio-
TEXHHKa, HaNpPaBNEHHOCTh JHeproobecrneyeHHe npeanpUATHA.

[penwecTBylomMMH Kypcamu, Ha KOTOpbIX HEMOCPEACTBEHHO Ga3upyeTcs AUC-
UHMIMHA «ONEKTPOTEXHONOTHHY ABAAIOTCA Kypchi: maTeMaTtvka (1 xypc, 1-2 ceme-
cTpel; 2 Kkypc, 3 cemectp), $pusnka (I kypc, 2 cemectp; 2 kypc, 3-4 cemecTphi),
uHpopmaruka (1 kypc, | cemectp), BBeneHHe B NpodeCCHOHANBHYIO NEATENLHOCTD
(1 kypc, 1 cemecTp), KOMNBLIOTEpHOE NpoeKTHpOBaHHE (2 KYpC, 3 CEMECTp), IAEKTPO-
TEXHHMKA H 3NEKTPOHHKA (2 Kypc, 3-4 cemecTpbl), uMdposbie TexHoOrUH (2 Kypc, 4
CEMECTP), INEKTPHYECKHE MaLHHbI (3 Kypc, 5 ceMmecTp), aBToMaTtHka (3 kypc, 6 ce-
MeCTp), TerioMaccoobMeH (3 kypc, 6 cemecTp).

3HaHHA ¥ YMEHHA MO QHCLHMIIHHE «DNEKTPOTEXHONOTHHY UCMONL3YIOTCA  MPH
BbLINOIHEHHH BbIMYCKHOM KBaTH(UKALUMOHHOMA paGoThI.

OCOGEHHOCTBIO NHCLMILIMHBI SBAETCA HATHYME B €€ CONEPKAHMH COYETAHHA
YHUCTO TEOPETHYECKHX BOMPOCOB C BOMPOCAMH, COAECPXKALUMMHM MPHKNAIHON Xapak-
Tep.

Pa6ouas nporpamma AMCUMIUIMHBI «DNEKTPOTEXHONOTHH» AN WHBATMAOB M
JIMLL C OrpaHHYEHHBIMH BO3MOXXHOCTAMH 310pOBbs pa3pabaTbiBaeTcs WHAWBHAYalb-
HO C y4€TOM OCOOEHHOCTEH NCHXOPH3IUYECKOrO pa3BHTHUS, MHIMBHAYAILHLIX BO3-
MOXHOCTEH M COCTOAHHMA 300POBbA TaKUX 00y4arOLIHXCS.

3. lepeyenb NaanHpyembIX pe3y/ibTaTOB 06yHeHHUR N0 AHCLIMMIKHE,
COOTHeCeHHBIX C MIAHHPYEMbIMH pe3yJibTaTaMH 0CBOeHHs 06pa3oBaTeibHOH
nporpamMmbl

OG6pa3oBaTenbHble pe3ybTaThl OCBOEHHA AHCLMILIMHBI 06yYatowMMcs, npen-
cTaBJieHbl B Tabnuue 1.



Tpe6oBanug K pelynsTaTam 0cBOeHNHN YHeGHOR AHCUNMINHE

Ta6nnua 1

Ne Kaa Conepaanne Huauxaropu B pesyniTate wyvenns yusSuoll mucunnnnns obyuscuonecs sonmmm
n/n  xoOMNe- |KOMNETEWUMM (MnK ed uac- KOMNETeHUHRA INATR ymers ananeTs
TEMUEN ™
1 YK-1 |cnocoben ocywectansts | YK-1.1 METONM! NOMCKA, KPHTH- |[NPHMEHATL METONL NOWCKR, | HABMXAMM NOMCKA, KPH-
NOMCK, :pumuec:ui ana- Bunonuser nouck ne- YECKOrD ANANHIA M CHN- KPHTHYOECKONO ANANHIA H THYECKONO ANANMIA M
MI M CHHTED HH X 5 ] Teaa undop NpH-  |cHHTEID HHQOPMALNK, CHC- [CHHTEID  WHBOPMALNM,
UMM, NDHMENATH CHCTEN - UMM, et npumuec:uﬁ MENENME CHCTEMNOM TEMHOro ana pe-
wufl noaxon ana p ananua u 06ob T pe- ana p wenus 3ana4 8 o6nactu ro noaxoza ans pewe-
NOCTARNENHMX 3a08Y4 JyNaTATM ANANKIA AN {1ana4 @ 06nacTk anex- INEXTPOTEXHONOTHM, HC- Wus  1anay a obnactu
W TP WM, COBpe-  |noNL30RaTH, CORp nextp UM,
maaum ¢ MHCT- [npor obecneuenHe |HABMEAMM NPHMENENHSE
pymentn (Google Jam-  |Microsoft Office Excel, NPOrpaMMMMX  Npoayk-
board, Miro, Kahoot): Word, Power Point, Menu- |tom  Microsofi  Office
nporpamMmumil HNTEp- meter, Pictochart w ap ans  |Excel, Word, Power
defic Microsoft Office  |amnonuenns 3ana4 npodec- |Point, Menumeter, Pic-
CHONANMHORA NeaTensHOCTH [tochart m ap ans amnan-
HewMs 1anay  npodec-
CHOMANLNOA esTensHO-
cm
2 MNKoc-1 [cnocoben ocywecraname. | NKoc-1 1 p pabotu, 6 p pa- HCp
TEXHHUECKHE D | 3HAHME |W cpencTBa noamwenns |6oTh, HCNans3lomaT: noemwwenns dpdexTun-

HANPARNENNME HE NOBM-

wenne dpdexTuanocTH
cucTem Ineproobecneve-
HHS Wil

PPy
PEXMMOB, METONOB W
CpencTs nomMLEeN s
¢ dexTumnoctu paborm

0 IHepreTHHE
cxoro u Tenno-
Texnonornuecxoro 06o-
pynomanus

3¢dex TnanocTH paboTsl

INEXTPONArPEBATENRNBLIX

YCTANOBOK, CORPEMENNOE
.

METOMM W CPENCTRA NORM-
wenna pdexTuanocTH pa-
60TH InexTPOMArpesaTens-

nporp
wue. Excel, Word, Power
Point, Miro, Zoom,
KOMINAC. AutoCad.
Mailab, Mentimeter, Pic-

HMX YT Hcnansdys

HOCTH pabaTw anexTpo-
HArpesaATENANMX YCTa-

HOBOK; HaRkixammu obpa-
60TXH H HHTEPNPETAUMM

nporp!
obecneuenne: Excel, Word,
Power Point, Miro, Zoom,

KOMIIAC, AutoCad, Ma1-

Yy pesynsTa-
TOB C NOMOWIAIO NPO-
rPAMMHBIX NPOAYKTOR
Excel, Word, Power

tochart u ap lab, M . P Point, Menti Pic-
u ap tochan w ap

4. CTpyKTypa 1 coaepxaHHe AUCLHMNIHHBI

4.1 Pacnpenenenune Tpya10éMKOCTH AUCUHNIHHBI N0 BHAaM paGoT B cemecTpe

O6uwas TpyAOEMKOCTb AUCLMILUTMHBI COCTABAAET 2 3a4.ea. (72 yaca/B TOM yuc-
Ne 4 yaca npakTH4eckas MOArOTOBKaA), HX pacnpeaesieHue no Buaam paboT B cemecT-

pe Ne 8 npeacraBneHo B Tabnuue 2.

Tabnuua 2
PacnpeneneHHe TPya10EMKOCTH AHCUHNIKHLI N0 BHAam pa6oT B cemecTpe
Tpyaoémxocts
acero/*
Bua yueGHoii paGorbi Hac. B T.4. CeMecT-
scero/® pe
Ne 8
O6wman TPyA0EMKOCTb AHCUMILIHHBI MO 72/4 72/4
y4e6HOMY nnaHy
1. KontakTthasn paGora: 44,25/4 44,25/4
AyanTopHas palora 44,25/4 44,25/4
8 mom wucne:
nexyuu (J1) 22 22
npaxmuyecxue 3 (113) 22/4 22/4
xonmaxmnas paboma wa npomexcymounom xonmpone (KPA) 0,25 0,25
2. CamocTonTeabHas pabora (CPC) 27,75 27,78
xonmpoavhas _paboma 10 10
caMocmosmensnoe uzyuenue pasoenos, camonodzomosxa (npopa- 8,75 8,75
b6omka u nosmopenue NeKYUOHHO20 Mamepuana u Mamepuana
yuebHuK08 u yuebNbIX nOCObUl, NOOZ0MOBKA K NPAKMUNECKUM 3a-
HAMUAM)
[lodzomosxa x 3a4émy (konmpons) 9 9
Bua npoMeXyTO4HONO KOHTpoIA: 3auer
* B TOM YHC/E NPaKTHYECKad NOArOTOBKA
4.2 ConepxaHHe AHCLIHIIHHBI
Tabnunua 3

TemaTnyecknii n1aH yue6HOH IHCUHNIHHBI

AyauTopras pabora BHeayau-
HaumeHOBaNHe painenos u Tem B J n3 JIP |TIKP | Topnas
: cero/*
AHCUHNAHH (YKPYTTHEHO) ncero/* pabora
Ccp
Pasgen 1 «O6wue Bonpock 7 2 4 1
JNEKTPOTEXHONOTHH H €€ NPHMEHEHHE B
CENbCKOXO3AACTBEHHOM MPOH3BOACTBE.
Jlunamuxa Harpesa. Knaccuduxaums
INEKTPOTEPMHIECKHX YCTAHOBOK)
Painen 2 «OCHOBHBIE NONOXKEHHA 15/2 4 4/2 7
pacd€Ta INEKTPOHArPEBATE NLHBIX
CTaHOBOK»

Painen 3 «[1paMoit Harpes conpotvsae- 9 4 4 1
HHEM. DNEKTPOKOHTAKTHBIH HarpeB. Boi-
60p HCTOYHHKA MHTAHHA INEKTPOKOH-




Ayaniopuas pabora Bueayau-

Haumenonaune painesioB u rem B J m JIP |IIKP | Topuasn
cero/*
AHCUHNIHH (YKPYNHEHO) acero/* pa6ora
cp

TAKTHOI0 Harpesa»

Pa3nen 4 «nexTpoanei HarpeB. Pacuet b) 2 2 1
3NMEKTPOAHBIX HATPEBATENbHBIX YCT-
po#cT. OCOGEHHOCTH IKCIUTyaTalHH
3NIEKTPOAHBIX BOAOHArpeBaTencH»

Paiten 5 «KocBeHHuili JnexTpoHarpes | 14/2 4 4/2 6
COMpPOTHBNEHHEM. Tpe6GoBaHMS Kk Mare-
pHanaM M KOHCTPYKLIHM HArpeBaTe/lbHbiX
INEMEHTOBY

Painen 6. «3OnekTpoayroBod Harpes. b 2 2 1
CpoficTBa H XapaKTEPHCTHKH 3NICKTpHYE-
Cko# NyTH. Pexxumbl cBapkH H paboTa HC-
TOYHHKOB [MHTAHHA CBAPOYHOMA AyTH»

Painen 7 «MHAYyKUHOHHBIHA Harpes. 5 2 2 1
OCHOBHbIE XapaKTEPHCTHKH HHAYKTOPA.
BriGop HCTOYHHKA MHTAHHA»

Pazanen 8 «JlHdneKTpHYECKHIt Harpes. 2,75 2 0,75
TepMO3EKTPHYECKHA HArpeB H oXJlaxe-
HHE»

xonwmaxmuas paboma na 0,25 0,25
npomexcymourom xowmpone (KPA)

[ToaroToBka K 3a84eTy 9 9
Bcero 3a 8 cemectp 72/4 22 22/4 0,25 27,75
Hroro no necounanue 72/4 o4 22/4 0,25 27,75

* B TOM YHCNe MpakTH4Y€CKad NOAroToska

Pa3gen 1. O6uwmne BOMpOCH! 3/1EKTPOTEXHONOTHH H €€ NPHMEHEHHE B CENTLCKOXO03SH-
CTBEHHOM npou3BoacTBe. [luHamuka HarpeBa. Knaccudukaums snekrporepMuue-
CKHX YCTaHOBOK

Tema 1. O6Gumne BONpoChl IMEKTPOTEXHOJIOTHH H €€ MPHMEHEHHE B CENbCKOXO-
3AHCTBEHHOM NpoHu3BoACTBe. [IMHaMHKa Harpesa

PaccmatpuBaemsbie BOnpoch!.

TepMHHBI H onpeneNeHHs 3JeKTPOTEPMHH. 3aKOHOMEPHOCTH npeobpa3oBaHHA
3/IEKTPHYECKOH 3HEPTrHH B TeruioByro. OU3MHEeCKHE OCHOBBI H KONHYECTBEHHbIE 3a-
KOHOMEPHOCTH npeobpa3oBaHHs 3NEKTPHUECKOH IHEPTHH B TEMLIOBYIO.

Buabl 3nekTpoTexHONOrHii 1 064acTH UX HCMONB30OBAHHUA B CENbCKOXO3AMCTBEH-
HoMm npou3BoacTBe. OCHOBHbIE cnocobbl NpeoOpa3oBaHUA INEKTPOIHEPTHH B Apyrye
Buabl. [Ipsamoe npeo6pasoBanHe. KocBeHHoe mpeoOpazoBaHHe. Buabl HarpeBa: Ha-
rpeB COMPOTHRIEHHEM, NyrOBOH Harpes, HHAYKUHOHHbIH Harpes, AH3NEKTPHYECKHIH
HarpeB, 3/IEKTPOHHBIH HarpeB, HarpeB H3Jy4eHHEM ONMTHYECKOrO KBAHTOBOIO reHe-
paropa (n1azepa), njia3MeHHbii Harpes. [ToHATHe «DNeKTPOTEPMHYECKHE YCTAHOBKHY.
CoBpeMeHHOe COCTOAHHE H TEHAEHLIHH Pa3BHTHA 3eKTPOTEXHONOrHH. O6beM 3nek-
TPHUYECKOH IHEPTHH B IHEpPreTHYECKOM banaHce cenbCkoro Xo3saHcTaa.

Tema 2. Knaccupukaums 31eKTpOTEPMHYECKHX YCTAHOBOK

PaccmarpuBaemble BOnpochl.

[ToHATHE «anexTpoTepMHyeckue ycTaHOBKH». Knaccudukauns 3nekrporepMuue-
ckHx yctaHoBok (3TY): a) no poay Toka; 6) no 4actore Toka; B) no cnocobam Ten-
JIONEpenayH; r) No TEXHONIOrHYECKOMY Ha3HAuYeHHIO: &) MO cnocoby npespauleHUs
3NEKTPHYECKOH IHEPTHH B TEMJIOBYIO; €) MO HaNpsXKEHHIO MHTAHHUA; X) Mo pabouei
TeMmmneparype.

Knaccupmkaums 3nekTporepMHUECKHX YCTaHOBOK MO crnoco0y npeBpauleHUs
3JIEKTPHUYECKOH 3HEPrHH B TEIUIOBYIO: HarpeB COMPOTHRICHHEM, HarpeB EKTpHUe-
CKOH NYrOH, HarpeB B NEPeMEHHOM MAarHHTHOM Mojie — HHAYKLHOHHBbIA cnocob, Ha-
rpeB B NEPEMEHHOM 3IEKTPHYECKOM MONE — AHIEKTPHUECKHI cnocob, Harpes 3nek-
TPOHHBIM MYYKOM, HarpeB KBaHTamMH (MHQpakpacHbIi, Na3epHblit cnocobbl Harpesa),
nna3MeHHbI HarpeB. Knaccudukauus 3nexTpoTepMHYECKHX YCTaHOBOK MO POAY TO-
Ka: MOCTOAHHOrO TOKa, NEpeMEHHOro Toka. [1o yactore Toka: MPOMBILLIEHHON yac-
ToThl (50 I'1), NOBBILIEHHOM YAaCTOTBI, BLICOKOH 4aCTOThI, CBEPXBLICOKOA 4YacTOTBI.
INo Buay HarpeBa: mpAMoro Harpesa, kocBeHHoro Harpesa. ITo paGoueit Temnepary-
pe: HM3KOTEMMEPATYpHbIE, CpEAHETEMNEPATYPHbIE, BbICOKOTEMNepaTypHble. ITo Tex-
HOJIOTHYE€CKOMY Ha3HAYEHHIO: YHHBEpPCaNbHbIE, CNELHANbHBIE.

Painen 2. OcHOBHbIE MONOXKEHHA pacyeTa 3JIEKTPOHArpeBaTeNbHbIX YCTaHOBOK
Tema 1. OCHOBHbIE MONOXKEHHA PacyeTa IJIEKTPOHArpeBaTeENbHBIX YCTaHOBOK
PaccmatpuBaembie BOnpochl.

IMoBepOUHbIH H KOHCTPYKTHBHLIH PacyeT 3MEKTPOTEPMHUECKHX yCTaHOBOK. [Ton-
HbIA pacyeT. A3poaHHAMHUYECKHIi pacueT. [ WaApaBnHYecKHH pacueT. MexaHHYeckHii
pacuer. DNEKTPHYECKHH M KOHCTPYKTHBHLIi pacuersl. TennoBoii pacuer. Ypasue-
Hue TennoBoro 6ananca. OnpeneneHHe MOLUHOCTH, TEMNEPATYPbl MOBEPXHOCTH Ha-
FPEBATE/IbHBIX 3/IEMEHTOB, MHTEHCHBHOCTH TEMJIOOTIa4H, MapaMeTpoB TEILIOBOM
H3013umH, Tennosoro KITJ H OCHOBHBIX KOHCTPYKTHBHBIX Pa3MEPOB J1EKTPOTEPMH-
4ecko# ycTaHoBKkH. McxonHble naHHble Ans pacyeTa: HanmpskeHue muTavus U,
MOLUHOCTb OAHOro Harpearens P,; ycnoBHs paGoTbl HarpeBaTeNbHBIX JJIEMEHTOB,
TeMINepaTypHblid pexuM. Pacyer HarpeBaTened OCHOBaH Ha COBMECTHOM pELUEHHH,
CBA3BIBAIOLUMX 3JIEKTPHYECKHE M TEMUIOBbIE NapaMeTphbl Harpesatened. Onpenenexnune
terioBoro KITJl u ynensHoro pacxona anekrpuueckoii 3Hepruu. BriGop Tennosoii
n3onauuu. CxeMbl BK/IIOYEHHS HarpeBaTe/bHbIX 31EMEHTOB H cnocobbl perynuposa-
HHA MOLUHOCTH 3/IEKTPOTEPMHUECKHX YCTaHOBOK.

Pasgen 3. Tlpamoit HarpeB conpoTHBAEHHEM. DNeKTPOKOHTAKTHbIA HarpeB. Buibop
MCTOYHHKA MHTAHHA 3EKTPOKOHTAKTHOrO Harpesa

Tema 1. CnocoGbl 3neKTpH4ecKkoro HarpeBa CoMpoTHBAEHHEM. DNEKTPHUECKOE CO-
NpOTHB/IEHHE NMPOBOAHHKOB

PaccMaTpHBaemble BONPOCHI.

®du3nyecKkas CyLHOCTb JEKTPHYECKOrO CONPOTHBNEHHUS. DUlndeckas CYLUHOCTD
HarpeBa coOnpoTHBiicHHEeM. [IpAMoOl 3neKTpOHarpeB COMPOTHBIEHHEM MNPHMEHAIOT
IUIA 3NEKTPONpPOBOAALLMX CPEA H MaTepHanoB. Harpes ocyuLuecTBnseTcs 3a cyeT npo-
XOXIEHHS 3MEKTPHYECKOrO TOKA HEMOCPEACTBEHHO 4YEPE3 HArpeBaTENbHYIO cpeny
HnK MaTepHan (aerans).  3akoH Jhkoyns-JleHua. TTpOBOAHMKH NepBOro H BTOPOro
pona. Cnocobbl 3n€KTPOHArpeBa CONpOTHRAEHHEM. DNIEKTPOKOHTAKTHbIH Harpes Me-
TQUTMYECKHX TeN — NMPOBOAHHKOB | poaa. DnexTpoaHblii HarpeB — NpAMON Harpes
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3NeKTPONPOBOAALLMX CPel MPOBOAHHKOB 2 poaa, HMEIOLMX HOHHYIO NPOBOAWMOCTb
(Boma, MOJIOKO, MOYBA H T.N.). INEKTPHYECKOE CONPOTHRIEHHE MPOBOAHHKOB MEPBO-
ro W BTOpPOro poia. YaesnbHoe 3/1eKTPHYECKOE CONPOTHBIIEHHE NPOBOAHHKOB. 3aBH-
CHMOCTb yN€/1bHOTO COMPOTHBIIEHHA MPOBOAHHMKA OT TEMMEPATYpbl.

Tema 2. DneKkTPOKOHTaKTHbIA HarpeB. BbiOOp HCTOYHMKA NMHTAHHS 3NMEKTPOKOH-
TaKTHOTO HarpeBa

PaccmatpuBaeMbie BONPOCHI.

ONeKTPOKOHTaKTHbIH HarpeB. [IpAMoii HarpeB COMpPOTHBIEHHEM METALTMYECKHX
TeJ Ha3biBAIOT 3NEKTPOKOHTAKTHBIM. OCHOBHblE 06MaCTH MPUMEHEHHS: NPAMON Ha-
rpeB METALIHYECKHX AeTanei (3aroToBok) HecnoXHOH ¢opMsl (Banos, oceii, Tpyo,
JIEHT) NPH HX TEPMHYECKOH H MeXaHHuYeckoi oOpaboTke; KOHTaKTHasA CBapka, Ha-
NJaBKa MPH BOCCTAHOBNIEHHH H3HOLUEHHbIX METALTMUECKHX AE€Tane; nporpeB Tpy-
60npoBONOB € LENBIO pa3MOpaXKHBAHHs, NPENOTBPALUEHHS 3aMep3aHHs, NOAOrpesa
LUMPKYNHpYIoLLeH KHAKOCTH. CXxeMa yCTAaHOBKH 3JIEKTPOKOHTAKTHOrO Harpesa. Bul-
60p MCTOYHMKOB MHTAHHA 3/EKTPOKOHTAKTHOrO HarpeBa. PacueT napameTpoB Hc-
TOYHHKA MHTAHHS YCTAHOBOK 3JIEKTPOKOHTAKTHOro HarpeBa. Koad¢uumueHT nones-
HOro NeHCTBHA YCTPOHACTBA 3/IEKTPOKOHTAKTHOrO HarpeBa. 3aBHCHMOCTb TEIIOBOrO
KI1[1 ot reoMeTpHueCckHX NapaMeTpoOB AETAH.

Pacuet u BbIOGOp HarpeBaTenbHbIX TpaHchopMaTopoB. MowHocTh TpaHcdopma-
TOpa H €ro BTOPHYHOE HamnpsXeHHe.

Henocrarku ¥ npeuMylLecTBa 3/1eKTPOKOHTAKTHOTO Harpesa.

Pa3nen 4. DnexrponHblit Harpes. PacueT 31eKTPOAHbIX HarpeBaTe/bHbIX YCTPOHCTB.
Oco6eHHOCTH IKCIUTYaTalMH NEKTPOAHBIX BOAOHArpeBarenei

Tema 1. DnexTpoaHblit HarpeB. MartepHansl 31€KTpOIOB

PaccmaTpuBaeMbie BONPOCHI.

MarepHansi 3nekTponoB: 1) AN TEXHHYECKHX LEeH: KOHCTPYKLUMOHHAA CTalb U
NaTyHb; 2) A8 MULUEBbIX Lened: rpaduT, HepkaBerowas CTalb H TUTaH.

DNEKTPONHBIE CHCTEMBI: H3 3IEKTPOOB H3OTHYThIX noa yrioM 120°, U3 koakcu-
anbHbIX (UWIHMHAPHYECKHX) 3JIEKTPONOB, M3 MJIOCKHX 3nekTponoB. CxeMbl 3amelue-
Hus. JlonycTHMas NIOTHOCTb TOKAa Ha 3/IEKTPOAAX H HAMpPAXKEHHOCTb JJIEKTPHUECKO-
ro nons.

OTaHuHe 3N1eKTPOAHOro Harpesa OT APYrHX BUIOB Harpesa.

Tema 2. PacueT 31eKTpOAHBIX HarpeBaTeabHbIX YCTPOHCTB. OCOOEHHOCTH 3KC-
NAyaTaLUMH 3EKTPOAHBIX BOJOHAarpeBaresei

PaccmatpuBaeMble BOMpPOCHI.

Pacuer anexkTpoaHbix HarpeBaTenbHbIX YCTpoWCTB. OnpeneneHue Tpebyemoit
MOLUHOCTH H KOHCTPYKTHBHBIX MapaMeTpoB 3/1eKTpoaHoH cucTeMbl. [TapameTpsl Ha-
rpesatesniefl MepHOAMYECKOrO NEHCTBHA IUIA onpeneneHus TpeOyeMoH MOLUHOCTH:
obbeM HarpeBaeMOro MarepHana, yaesnbHas TEIUIOEMKOCTb, MJIOTHOCTb MaTepHana,
yIoenbHOE JJIEKTPHUYECKOe COMPOTHRIIEHHE, BpeMs HarpeBa, HayalbHas U KOHEYHas
Temnepartypsbl, Tepmudeckuii KI1J1. Harpesatenu HenpepbisHoro necteua. [Ipous-
BOAHTENbLHOCTb Harpesaresieli HENpepbIBHOTO NEHCTBMA. PacueTHas MOLHOCTb M
pacuyeTHbIi TOK HarpeBatens. OcoGEHHOCTH 3KCMUyaTalUHH 3NEKTPOIHBIX BOAOHA-
rpeBaTesieu.

Painen 5. KocseHHsiit anektponarpes conporusneHneM. TpeGosaHus k MaTepHa-
JlaM M KOHCTPYKLIHH HarpeBaTesibHbIX 3/1EMEHTOB

Tema 1. KocBeHHblii anekTpoHarpes conporusienneM. TpeGoBaHHA Kk MaTepHa-
JlaM M KOHCTPYKLHH HarpeBaTeNbHbIX 3/1eMeHTOB. Tpybuarbie 3neKTpHUYecKHE Ha-
rpeBsartenu

PaccmartpuBaeMblie BONpoCkI.

KocBeHHbIiH 3/1eKTPOHArpee COMPOTHBIEHHEM - JJIEKTPHYECKHMIA TOK MpoTeKaeT
N0 3/1eKTPHYECKHM HArpeBaTe/sM, TEMIO OT KOTOPbIX MEpeNaeTcs HarpeBaeMoii cpe-
ne. KocBeHHBIH 3/1EKTPOHarpeB COMPOTHBIEHHEM - 1 MPOBOASALUMX H HENPOBOMLSA-
wmx MatepuanoB. Tpe6oBaHHA K BbIOODY MaTepHasa HarpeBaTe/lbHbIX JIEMEHTOB H
MX KOHCTPYKUHMH. MarepHanbl HarpeBaTeNbHbIX 3/IEMEHTOB: XapOCTOMKHE, XKapo-
NPOYHbIE H TEXHONOTHYHbIE.

Knaccugukauna 31eMEHTHBIX 31EKTPOHArpeBaTe/bHbIX YCTAHOBOK DJIEMEHTHBIE
3/IEKTPOHArpeBaTE/ILHLIE YCTAHOBKH MOAPA3NENAOT: NO Xxapaktepy paborbl — He-
NpPepPBLIBHOrO H MEPHOAHYECKOrO NEHCTBUA (MPOTOYHbIE U HEMPOTOYHBIE); MO KOHCT-
PYKTHBHbIM OCOGEHHOCTAM — MEPEHOCHbIE, HAMONbHBIE, HACTEHHBIE; MO YHCAY a3 —
onHoda3Hbie H TpexdasHble; MO HCMONb3yEMOMY HAMPAKEHHIO — C HAMPAXEHHEM 110
1000 B u ceoite 1000 B; no Hcnonb3yeMbiM HarpeBaTebHbIM 31EMEHTAM — C TPY6-
4aTbIMH 3/IEKTPHYECKHMH HarpesatenbHbiMH dneMeHTaMu (TOHbI) M ¢ repmeruu-
HbIMH YrONbHO-rpaUTOBBIMH NMPOBOAHHKAMH. HarpeBaTenbHble 3/1EMEHTBI MO KOH-
CTPYKTHBHOMY HCIO/IHEHHIO: OTKpbITbi€, 3aKpbiThle W repMernuyeckde (T3Hbsi).
TpyGuateie anexTpuueckue narpesarenu (TOHbI). DNEKTPHUECKHH W KOHCTPYKTHB-
HbIH pacyeThbl HarpeBaTe/NbHbIX 31EMEHTOB.

INpenmyliecTBa M HEAOCTATKH KOCBEHHOTO 3/IEKTPOHArpeBa COMpPOTHRIIEHHEM.

Tema 2. OcobeHHOCTH pacueTa cTanbHbIX HarpeBateneii. PacueT yctpoiicTs Ha
6a3e HarpeBaTeNbHBIX NPOBONOB M Kabeneit

PaccmatpuBaeMbie BOnpocsl.

OcobeHHoCTH pacyeTa CTanbHbIX HarpeBareneil. HarpeparensHble npoBona H Ka-
6enn. TexHuueckHe NaHHblE HarpeBaTeNbHbIX NPOBOAOB M Kabenei. Knaccuduka-
LHA rPEIOLIMX Kabener N0 KOHCTPYKTHBHOMY HCTOJTHEHHIO.

Pacuer ycTpoiicTe Ha 6a3e HarpeBaTenbHbIX NpoBOAOB H Kabeneii. McxonHsie
DaHHbIE [U1A pacyeTa HarpeBaTesbHbIX YCTPOHCTB. 3anaya pacyera. [Tocnenosaresns-
HOCTb BbITNIOTHEHHA pacueTa.

OcHoBHBIE 06,1aCTH HCMONB3OBAHHA YCTPOIHCTB Ha Ga3e HarpeBaTesIbHbIX MPOBO-
0B H Kabeneii.

Paznen 6. OnektponyroBoii Harpes. CBOACTBA M XapakTEPUCTHKH 31EKTPHYECKOl
Ayry. PexuMbl CBapku 1 paboTa HCTOMHUKOB MUTAHUs CBAPOYHON AYTH

Tema 1. SnekTponyrosoit Harpes. CBOACTBa M XapaKTEPHCTHKH 31EKTPHUYECKOH
nyru

PaccmaTpuBaemble BOMpPOCHI.

®u3nyeckas npHpoaa 3NEKTPOAYTOBOro pa3psia. INEKTPHYECKAs Ayra: BOMLTO-
Bas ayra, 1yroBod pa3psn. CBOMCTBa M XapaKTEPHCTHKH 3NIEKTPHYECKOM AYrH. 3a-
XKHraHHe, yCTOHYMBOCTb FOPEHHS H PEryJMpOBaHHE ToKa AyrH. BonbT-amnepnas
XapaKTEPUCTHKA INIEKTPHUECKOH NYrH (3aBUCHMOCTb MAJEHHS HanpsKeHUs Ha ayre
OT 3Ha4eHHs Toka). OCOGEHHOCTH ropeHKs 3NEKTPUUECKON QyrH HA NEPEMEHHOM TO-
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ke. [peumyiecTsa, HeaOCTaTKH H 061aCTH HCMONB30BAaHHSA INEKTPOAYTOBOrO Harpe-
Ba.

Tema 2. Pexxumbl cBapkH M paboTa HCTOYHHKOB MHTAHWA CBAPOYHOMN AyrH

PaccmatpHBaeMbie BONpOCHI.

Buabl anekTpocBapkH M HX MpHHUMNHANbHOE padnuuue. [lyroeas cBapka, kak
€nocob coeaMHEHHS Pa3TUYHBIX METAUIOB H CIU1aBOB. OCOOEHHOCTH CTBIKOBO#, TO-
4e4yHOH M pONHMKOBOH 3nekTpocBapkd. ToueyHas cBapka. PonukoBas (woBHas)
cBapka. MCTOYMHHKH NMHTaHHA YCTaHOBOK 3JIEKTPOAYTOBOrO 3JIEKTPHYECKOrO Harpe-
Ba. TpeboBaHHs, npenbsABNseMble K HCTOYHHKAM MHTaHUA CBApOYHOIl OyrH (Tpe6o-
BaHMs, NpenbABIfeMbie K HCTOUHHKAM CBapo4YHOro Toka). TexHonoruueckue tpebo-
BaHUA. TeXHHKO-3KOHOMHYECKHE NoKa3aTesn. PexxuMbl paboTbl HCTOYHMKOB NHUTa-
HHA U1 OYroBOA CBAapKH: MPOMO/KHTE/bHbIA, MNEPEMEXKAIOWMHCA H MOBTOPHO-
KpaTkoBpeMeHHbIA. Kiaccupukauns HCTOYHHKOB NHUTAHHUSA: MO POAY TOKA, MO BHIY
BHELHHX XapaKTEPUCTHK, MO CMocoby MONYYEHHS IHEPrHH, MO KONHYECTBY obciny-
JXMBaeMbIX MOCTOB, MO NpPHUMEHEHHIO. MICTOYHMKH NHTAHHA NepeMEeHHOro ToKa.
CBapouHbie TpaHcpopmaTopbl. UCTOUYHHKH MHTAHHA CBAPOYHON AYrH MOCTOAHHOrO
TokKa. [TonynpoBoaHHKOBbIE BLINMPAMHTENH (MOCTOSHHOrO Toka). CBapoYHble reHe-
paTopbl MOCTOAHHOrO Toka (npeobpa3oBatenu). BeHTHnbHbIE reHepaTopbl. Cnocobsl
pery;MpoBaHHs cBapouyHoW ayru. [lpenMyiliecTBa M HENOCTATKH CBapOYHBIX arpera-
TOB Ha NOCTOSAHHOM H NMEPEMEHHOM TOKe. Y CTPOHCTBA, B KOTOPbIX SBJIEHHE JIEKTPH-
4eCKOM OyrH ABIAETCA BPEAHBbIM: KOMMYTAUHOHHbIE YCTPOMCTBA, aBTOMATHYECKHE
BBIKJTFOYATENH, BLICOKOBOJIbTHbBIE BbIK/TIOYATENH, KOHTAKTOPbI.

Pa3snen 7. UHaykunoHHblH HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHAYKTOpa. Bribop
MCTOYHHKA MUTaHHA

Tema 1. MHayKuHoHHbIH HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHAYKTOpa

PaccmarpnBaemblie BOMpOCHI.

®du3nueckas OCHOBA HHAYKLIHOHHOTO HarpeBa. MHAyKUHOHHBIA Harpes nonynpo-
BOAHHKOBbLIX MAaTEPHANOB B MEPEMEHHOM MarHUTHOM noje. 3aKOH 3NEKTPOMarHHT-
HOW HHAYKUHH (Papanes-Makcseia H 3akoH [Dkoyns-JleHua. Bektop nnoTHocTH
noToka MOLHOCTH Wi BekTop IMofiTuHra. MHAyKLHOHHBIH HarpeB: NOBEPXHOCTHBIH,
rnyOHHHBIHA, CKBO3HOH. OnpeneneHue TEMUTOBOH MOLUHOCTH B HarpeBaTe/lbHOM Mate-
pHane nNpu HHAYKUHOHHOM HarpeBe. Koa¢pduuueHT nonesHoro aedcTBus U koapdu-
LUMEHT MOLUHOCTH MPH HHAYKUHOHHOM HarpeBe. PexHMbl HHIYKLHOHHOIO Harpesa.
YcTaHOBKH MHAYKLHOHHOrO Harpesa. HarpeBatenbHblit HHAYKTOp — pabouHit oprau
YCTaHOBKH WHAYKUHOHHOro HarpeBa. KoHcTpykuus uHaykropa. ®opMbl HHAyKTOpa:
Tpy6uaTble, B BHIE «3MEHKH», BOCbBMEPKH, TPEX JIMCTOBOro kiesepa. MHAYKTOpBI:
UMJIMHAPHYECKHE, OBaNIbHbIE, LLESEBbIE, CTEPKHEBBIE, TUIOCKHE H netnesble. Knacchl
ZeSIeHHsA HHOYKTOPOB: HU3KOYAaCTOTHbIE H BLICOKOYACTOTHbIE. BbIGOp WIHHBI M uncna
BUTKOB HHAYKTOpa. OnpeneneHHe BHYTPEHHEro IMaMeTPa HHAYKTOpa.

Tema 2. Bbibop HCTOUHHKA MHTAHHA HHAYKUHOHHOrO Harpesa

PaccMmaTpuBaeMble BONpoChl.

HMCcTOYHMKH NMHTAHHA YCTAHOBOK HHAYKUHOHHOrO 3JIEKTPHYECKOro Harpesa. [e-
HepaTopb! HHAYKLUHOHHBIX TOKOB. THpPHCTOPHbLIE npeobpazoBarenn 4acToThl. UHBep-
TOpbI TOKa, pe30HaHCHbIE HHBEPTOPbl. COBpEMEHHbIE HCTOYHHKH MUTAHHSA WHIAYKLUH-
OHHbIX YCTAHOBOK. JJIEKTPHYECKas CXeMa reHepaTopa HHAYKUHOHHOTO Harpesa.
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Pa3zaen 8. [luanexTpHueckuii Harpes. TepMO3NEKTPHUECKHI HArpes U OXJlaXaeHHE
Tema 1. OCHOBBI IMINEKTPHUECKOTO HarpeBa U ero 0COBEHHOCTH
PaccmatpuBaeMbie Bonpochl.

JlnanekTpuueckmii Harpes nonynpoBOAHMKOB H MPOBOAHHKOB Il pona. dusnue-
CKasi OCHOBA AM3JIEKTPHYECKOro Harpesa. Bribop 4acToThl M HaNPsAXEHHOCTH dEK-
TPHYECKOro Mosis Npu AudnekTpuueckom Harpese. [Ipoueccel nonspusaunu. OcHOB-
Hble 0OCOOEHHOCTH IH3IEKTPHYECKOTO HArpeBa MaTepHaoB. Y CTaHOBKH /18 AMU3/EK-
TPHYECKOro Harpesa. MCTOYUHHKH NMHTaHMA YCTAHOBOK AW3/IEKTPHYECKOrO Harpesa.
Pacuer koHaeHcaTopa AN AH3NEKTpHYECKOro HarpeBa. O6GnacTH nNpUMEHEHHs AHM-
3neKkTpHUeckoro Harpepa. IlpenMyluecTBa M HeIOCTaTKH AM3NEKTPHUECKOro Harpe-
Ba.

Tema 2. TepMO3IEKTPHUECKHH HAarpeB H OXJIKIEHHE

PaccmarpuBaembie Bonpocsl.

Tepmoanextpuueckue saBneHus. TepmoanektpuueckHe 3ddexTo: 3eebeka,
[Tenbtbe n ToMcoHa. PH3HUECKHE OCHOBBI TEPMO3/IEKTPHYECKOTO HArPEBa H OXJIAXK-
nenns. TepmoOJIC. TepMoanekTpuueckHe Temnosele Hacockl. Knaccudukaums ten-
noBbIx HacocoB. [NpHHuKMn paboTel TemnoBoro Hacoca. Mcnonb3oBaHHe TEMIOBBIX
HacoCOB B Ce/IbCKOXO3AHCTBEHHOM MpOH3BoACTBE. [IpeUMylllecTBa M HeLOCTATKH
TEPMO3JIEKTPHYECKOTO HarpeBa H oxJaxaeHHs. O6nacTH NpHMEHEHUs TepModJiekK-
TPHYECKOrO HarpeBa U OXJIaXIEHHS.

4.3 JleKunn/npakru4ecKHe 3aHATHSA

Tabnuua 4
Conepxanue JeKUHH/MPAKTHYECKHX 3aHATHH H KOHTPO/IbHbIE MEPONPHATHS
Ne Ha3lsanue Nt u nazeanue nexunit/ | Gopmupyembie Bua Kon-Bo
n/n paigena, TemMbl NPAKTHYECKHX IAHATHHA KOMNETEHUHH KOHTpONBLHOIo yacon/
MEPONPHATHR L HCO
nNpaKTH-
vecxas
noaro-
108 @8
1. Paznen 1 «OO6wne BONpoCk! 31EKTPOTEXHO10- 6

THH H ce MPHMEHEHHE B CEILCKOXO3RHACTBEH-
HOM npou3BoncTBe. lHHAMHKA HarpeBa.
Knaccupukauns saexrporepmuyeckux ycra-
HOBOK»

Tema 1. O6uwme Bo- | Jlekuns Ne 1. O6tme YK-1 2
NpOCH JIEKTPOTEXHO- | BOMPOCH 3JIEKTPOTEXHO- (YK-1.1)
NOTHH H €€ MPHUMEHE- | IOTHH H €€ IPHMEHEHHE MKoc-1
HHE B CENLCKOXO03AHCT-| B CENbCKOXO3AHCTBEH- (MKoc-1.1)
BEHHOM MPOHM3BOACTBE.| HOM MPOH3BOACTBE. JIH-
JluHamuka Harpesa HamHKa Harpesa. Knac-
Tema 2. Knaccudmu- CH}HKAUMA INeKTPO-
KallHK 3IEKTPOTEPMH- | TEPMHYECKHX YCTAHO-
YECKHX YCTaHOBOK BOK.

(MyIbTHMEHA NEKLMA)

Power Point
Tema 1. O6wne Bo- INpakTHyeckoe 3aHaTHE YK-1 Nuckyccun 2
MPOChI INEKTPOTEX- Ne 1. H3ayyenue B3anmo- (YK-1.1)  [YcrHmi# onpoc
HOJIOFHH M €€ MPHME- | CBA3EH TEMNOBHIX H MMKoc-1
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Ne Haisaunne Ne v naiBaune aekuni/ | ®opmupyemsie Bun Kon-Bo
n/n pa3aena, TcMbl NPAKTHYECKHX JAHATHII KOMMNETCHUHH KOHTPOJLHOIO Yacos/
MEPONPHATHR LG
npaXTH-
verxan
naaro-
HEHHE B CENIbCKOXO- INEKTPHHECKHX XapaK- (MKoc-1.1)
3AACTBEHHOM NPOH3- | TEPHCTHK HarpesatesicH.
BoaCTBe. JIHHaMHKa Mentimeter.
Harpesa [MpakTHuECKOE 3aHATHE YK-1 YcTHbIA Onpoc 2
Ne 2. TennoBble pacueTbl (YK-1.1)
CHCTEMbI Harpesa [MKoc-1
Mentimeter. (MKoc-1.1)
2. Painen 2 «OcHoBHbIE NOJIOXKEHHA pacyeTa 8/2
INEKTPOHATPEBATENbHBIX YCTAHOBOK»
Tema 1. OcHOBHBIE Jlekuma Ne 2, Ne 3. Oc- YK-1 4
NONOXEHHUA pacyera HOBHBI€E MOI0XEHHA (YK-1.1)
INIEKTPOHArpeBaTeNb- | PacyeTa JICKTPOHAarpe- MKoc-1
HBIX YCTaHOBOK BaTeNbHBIX YCTAHOBOK. (IMKoc-1.1)
(C MybTHMENIHA 31€E-
MEHTAMH)
[NpakTHUYECKHE 3aHATHA YK-1 YcTHBIi onpoc 4/2
Ne3, Ne 4. Pewnenue 3anay (YK-1.1) Pelnenne
Nno ONMPEACNICHHIO napa- MKoc-1 TUNOBRLIX 3a-
METpOB JneMeHTHbIX Ha- | ([TKoc-1.1) | na4 B ycnosu-
rpesarenci. AX OrpaHHye-
Mentimeter. HHMS BpEMEHH
3. Paznen 3 «Tlpamo# HarpeB CONPOTHBIIEHHEM. 8
31eKTPOKOHTAKTHbIA HarpeB. BuiGop HcTou-
HHKA NUTAHHA INEKTPOKOHTAKTHOIO Harpe-
Ba»
Tema 1. Cnocobul Jlexuns Ne 4. [Tpamoit YK-1 2
INEKTPHYECKOrO Ha- Harpes COMpPOTHBIICHH- (YK-1.1)
rpeBa conpoTHsieHH- | eM. Cnoco6bl dneKkTpH- MKoc-1
eM. DnekTpHueckoe YeCKOro Harpesa conpo- (MKoc-1.1)
COMPOTHBIIEHHE MPO- | THBJICHHEM.
BOJHHKOB (C MyIbTHME IHA J1e-
MEHTaMH)
Tema 2. DnexTpokoH- | Jlexuns Ne 5. YK-1 2
TaKTHbIH HarpeB. Bbl- | DN€KTPOKOHTAKTHBIH Ha- (YK-1.1)
6Op HCTOYHHKA MHTa- | rpeB. Buibop HCTOYHHMKA MKoc-1
HHS JNEKTPOKOHTAKT- | MHTAHUA IIEKTPOKOH- (MKoc-1.1)
HOTo Harpesa TaKTHOrO Harpesa.
(C My/IbTHMEIHA DNIEMEH-
TaMH)
IMpakTHueckoe 3aHATHE VK-1 YcTHBbIA onpoc 2
NeS . BbiGop HCTOUHHKA (YK-1.1)
NUTaHHA JEKTPOKOH- MKoc-1
TAKTHOrO HarpeRa. (MKoc-1.1)
Mentimeter.
[NpakTHueckoe 3aHsATHE Pewenne 2
Ne 6. Pemsenne 3ana4 no THNOBBIX 3a-
onpeaeneHHIO NapameT- f1a4 B YCNOBH-
POB 3IEKTPOKOHTAKTHRIX AIX OrpaHHye-
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¢popme Moodl)

Ne Haisanue Ne u naisanue nexuunit/ | Gopmipyemnie Bun Koua-so
n/n painena, TeMsbl NPAKTHYECKHX 1aHATHRA KOMNETEHUHH KOHTPOABHOIO yacon/
MEPONPHATHA " HHE
npaxKT.-
vecxkan
hoaro-
ToRRA
Harpesareei. HHA BPEMEHH
4. Paznen 4 «JnekTpoaubiii Harpes. Pacuer 4
3JIEKTPOAHLIX HATPEBATEIbHBIX YCTPOACTB.
Oc0o6eHHOCTH IKCNTYaTAUHH JNEKTPOOHBIX
BOAOHATpenaTeneil»
Tema 1. Dnextposa- Jlexuna Ne 6. Dnex- YK-1 2
HbIH Harpes. Mare- TPOAHbLIA Harpes. Mare- (YK-1.1)
PpHaBI INEKTPOAOB PHaNLI JNEKTPOIOB. MKoc-1
Tema 2. Pacyer anek- | Pacuer 3nektpoanbix (MKoc-1.1)
TPOIHBIX HarpeBa- HarpeBare/bHbIX yCT-
TeNBHBIX YCTPOACTB. | poiicTs. OcoGeHHOCTH
Oco6GeHHOCTH IKC- IKCIUTyaTallHH deK-
MjlyaTauMH EKTPOA- | TPOAHBIX BOAOHArpeBa-
HbIX BOAOHAarpesare- | Trene
ne#t (MynbTHMEHA NIEKLMA)
Power Point
Tema 2. Pacuer anek- | [MpakTHueckoe 3aHaTHE YK-1 YcTHBIR onpoc 2
TPOAHLIX Harpesa- Ne 7. Pacuer anektpoa- (YK-1.1) Peluenue
TeNbHBIX YCTPOHCTB HBIX HarpeBaTeIbHbIX MKoc-1 THMOBBIX 3a-
Oco6eHHOCTH IKC- YCTpOHACTB. PelueHue 3a- (MKoc-1.1) nad B ycno-
UTyaTalMH 3MEKTPOA- | Aay M0 ONPEACNEHHIO Na- BHAX OTPaHH-
HbIX BOIOHarpeBaTe- | paMeTpoB BOJOHArpeBa- YeHHA BpeMe-
nei Teneh. HH
Mentimeter.
4. Painen 5 «Kocsennniii d1ekTponarpes 8/2
conporuBiieHHeM. TpeGoBaHHs kK MaTepuanam
H KOBCTPYKIHH HATPEBATENLHBIX AUIEMEHTOB»
Tema 1. KocBeHHbiit | Jlekuna Ne 7. Kocseu- YK-1 2
INEKTPOHArpes co- HbI{ JNEKTPOHArpes co- (YK-1.1)
npoTuBiacHHeM. Tpe- | npotuBneHueM. TpeGo- [MKoc-1
60BaHHs K MaTepHa- BaHHA K MaTepHaiaM H (MKoc-1.1)
NaM H KOHCTPYKLIMH KOHCTPYKLUHH Harpena-
HarpeBATENbLHbIX JJIE- | TENbHBIX J/IEMEHTOB.
MeHToB. TpyGuarnie Tpy6uarsie dnexTpHye-
INEKTPHUECKHE Ha- CKHE HarpeBare/iu.
rpeBaTeNH. (¢ MynbTHMELHA JNE-
MEHTaMH)
[MpakTH4eckoe 3aHATHE YK-1 Y cTHbi onpoc 2
Ne8. O60cHOBBIBatOLLIHE (YK-1.1)  |TecTHpoBanHe
pacyeTs! Ut BuiGopa MKoc-1 (B OHNaIH
nekTpokanopupepHoi (MKoc-1.1) peXHME —
YCTaHOBKH. https://sdo.tima
TECTHPOBaHHE cad.ru/course/v
(B OHMalH pexxHMe — iew.
https://sdo.timacad ru/co php?id=1227
urse/view. Ha naardpopme
php?id=1227 Ha nnar- Moodl)




Ne Halsanue Ne u naipanHe nekunit/ | @opmupyemuie Bun Koa-Bo
n/n painena, Tembl NPAKTHYECKHX 1aHATHH KOMNETEHUHH KOHTPOALHOIO yacop/
MEPONPHATHA LRCTE
npaxTH-
vecxkas
noaro-
mens
Tema 2. Bribop uc- IMpakTHueckoe 3aHATHE VYK-1 Y cTHBI# onpoc 2
TOYHHKA MHTaHUA HH- | Ne 11. BeiGop HCTOUHH- (YK-1.1)
NYKUMOHHOI0 HarpeBa | Ka MHTaHHA MHAYKLUH- MKoc-1
OHHOrO Harpema. (MKoc-1.1)
Mentimeter.
8. Pa3nen 8 «/Indiextpuueckui Harpes. Tep- 2
MO3JIEKTPHYECKHH HATPER H OXJIAXKICHHEN
Tema 1. OcHoBbl an- | Jlekuma Ne | 1. Tndnex- YK-1 2
INEKTPHYECKOrO Ha- | TPHYECKHH Harpes. (YK-1.1)
rpesa TepMo3neKTpHUECKHHA OIK-2
Tema 2. Tepmodnek- | HarpeB H OXJTXACHHE (OIK-2.2)
TPHYECKHH HarpeB H (C My1bTHMEAHA Jf1E-
OXJIAKIEHHE MEHTaMH)
4.4 TepeyeHb BONPOCOB AT CAMOCTOATENLHOI0 H3yYeHHS AHCUHILIHHbI
Tabnuua 5
lepeuyeHb BONPOCOB AJIA CAMOCTOATENLHOIO H3Y4eHHS TUCUHIUIHHbI
Ne HaisaHue painena, lianmeHOBaAHHE HCNOJILIYEMbIX
n/n TeMbl AKTHBHLIX H HETEPIKTEBRLIX 06paI0BATENLELIX TEXHONOTHA

Pazaen 1 «O6wne Bonpocsk! 3

npou

JIEKTPOTEXHOJIOMHH H €€ NPHMEHEHHE B CeJIbCKOXO3AHCTBEHHOM
3soacTBe. luHamuka HarpeBa. KnaccHQHKAUHS 31EKTPOTEPMHYECKHX YCTAHOBOKY

1.

Tema 1. O6wme Bo-
MPOCHI INEKTPOTEXHO-
JIOTHH H €€ NPUMEHe-
HHE B CEIbCKOXO3AACT-
BEHHOM MPOM3BOCTBE.
JluHamHKa Harpesa

Abl TEMIONEpeaavH

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

O6Lune npencTaBaeHHs 06 INEKTPOTEXHOIOTHH H €€ NPHMEHEHHE
B CE/IbCKOXO3ARCTBEHHOM NpoH3BoacTBe. OCHOBHBIE 3aKOHOMEP-
HOCTH ITpe06pasoBaHHA JNEKTPHUECKOH IHEPrHH B TENNOBYIO. Bu-

Tema 2. Knaccuduka-
LIHA JIEKTPOTEpMHuE-
CKHMX YCTaHOBOK

Knaccuukauus 3nekTpoTepMHYECKHX YCTaHOBOK: MO Cnocoby
NpeBpalliCHHA INEKTPHUECKOH IHEPTHH B TEIUIOBYIO;, MO poay
TOKa; MO YacToTe TOKa, N0 BHAY HarpeBa: MPAMOIO HarpeBa, Koc-
BEHHOro0 Harpesa, no paGouei TeMnepaType: HH3KOTEMMNepaTyp-
Hble, CPEAHETEMMNEPATYPHbIE, BLICOKOTEMNEPATYPHbIE, MO TEXHO-
JIOrHYECKOMY Ha3HAYEHHIO. YHHBEpCATbHbIE, CneuHanbhbie (YK-
1 (YK-1.1), NMKoc-1 (MKoc-1.1))

Pa3zaen 2 «OcHOBHBIE NONOKEHHS PACHETA JJICKTPOHATPEBATE/ILHLIX YCTAHOBOK»

3.

Tema 1. OcHoBHLIE
NONOXKEHHUS pacyeTa
INIEKTPOHArPEBATENb-
HBbIX YCTaHOBOK

TenuoBoit pacueT 31€KTPOHArPEBATE/ILHBIX YCTaHOBOK. YpasHe-
HHe Tennooro 6ananca. BuiGop Teruionsonaunn. OcobeHHOCTH
TENIOOTAAYH HarpeBaTens

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

Paznen 3 «Ilpamoii HarpeB conpoTHBAEHHEM. DNEKTPOKOHTAKTHLIH Harpes. BriGop ucrou-

HHKA

NMHTAHHA 3NEKTPOKOHTAKTHOIO Harpeaa»

Ne Haisanue Ne H Ha1Banue nexuni/ | Mopmupyembie Bun Kon-so
n/n paigena, TeMbl NPAKTHYECKHX JaHATHA KOMICTEHUHH KOHTPO/LHOIO yacos/
MEpPONPHATHA i
npaxTH-
Necxkas
noaro-
roaEs
Tema 2. OcobeHHO- Jlexunn 8. OcobeHHOCTH VK-1 2
CTH pacyeTa CTajlb- pacyeTa CTalbHbIX Harpe- (YK-1.1)
HBIX Harpesartenei. Barenci. Harpesarens- MKoc-1
Pacuet ycTpoiicTs Ha | Hble NpoBOAa H KabesH. (MKoc-1.1)
6a3e HarpeBaTeNbHBIX | (C MYJbTHMEOHA 3NIEMEH-
npoBOJOB H kabene. | TaMH)
[MpaxTHyeckoe 3aHATHE YK-1 Y cTHBIH Onpoc 2/2
Ne 9. Pacuer ycTpo#cTs (YK-1.1) Pewenne
Ha 6a3e HarpeBaTeNbHbIX MKoc-1 THUMOBLIX 3a-
NpoBOJOB H KabeneH. (MKoc-1.1) ;a4 B ycno-
Mentimeter. BUAX OTPaHH-
4EHUA BpeMe-
HH
6. Paigen 6 «nexTpoayroeo# Harpes. CBo#cT- 4
B2 H XAPAKTEPHCTHKH JJ1CKTPHYECKOH AYTH.
PexxuMbI CBAPKH H pa6oTa HCTOMHHKOB MHTA-
HHA CBAaPOYHOH RYTH»
Tema 1. Dnextpoay- | Jlekuus Ne 9. Dnekrpo- YK-1 2
roso#i HarpeB. CBo#i- | nyrosoii Harpes. CBoii- (YK-1.1)
CTBa H XapAKTEPHCTH- | CTBA H XaPaKTEPHCTHKH MKoc-1
KH JNIEKTPHYECKOR INEKTPHUECKON NYTH (MKoc-1.1)
oyrd Pexxumbl cBapku u pa6o-
Tema 2. Ta HCTOYHHKOB NMUTaHHA
PexHMBbI CBapKH H CBapOYHOHR AYrH.
paboTa HCTOHHHKOB (MynbTHMENHA NEKLHA)
MHTaHHA CBAPOYHOHA Power Point
IyrH
Tema 2. Pexumbl IpaxTHyeckoe 3aHATHE YK-1 YcTHBI# onpoc 2
CBapkH H paboTa uc- Ne. 10. Pacuer ucrouHu- (YK-1.1) Pelenne
TOYHHKOB MHTaHHA KOB MMHTaHHA NEKTPOLY- MKoc-1 THNOBBIX 3a-
CBapOYHO#A OYTH roBOr0 Harpesa (IMKoc-1.1) a4 B yCno-
Mentimeter. BHAX OIPaHH-
YEHHA BpeMe-
HH
7. Painen 7 «Muaykunonnbiii Harpes. OcHos- 4
Hble XAPAKTEPHCTHKH HHAYKTopa. Buibop He-
TOYHHKA NHTAHHA»
Tema 1. Uuayxunon- | Jlekums Ne 10. MHayk- YK-1 2
Hblit HarpeB. OCHOB- | LMOHHbI# HarpeB. Oc- (YK-1.1)
HBIE XaPAaKTEPHCTHKH | HOBHBIC Xapak TEPHCTH- MKoc-1
HHAYyKTOpa KH HHAYkTOpa. BhiGop (IMKoc-1.1)
Tema 2. BuiGop Hc- HCTOYHHKA NHTAHHA HH-
TOYHHMKA NHTAHHA HH- | NYKUHOHHOIO Harpesa.
NYKLIHOHHOr0 Harpesa | (C My/JbTHMEHa 3ie-
MEHTaMH)
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4.

Tema 1. Cnoco6ui
INEKTPHYECKOTO Ha-
rpeBa CONPOTHBNEHH-
em. DnexTpHyeckoe
COMPOTHB/IEHHE MpO-

Jxoyns-JleHua.

DH3HYECKas CYIIHOCTb 3JIEKTPOHArpeBa CONPOTHBIEHHEM. 3aKOH
Mpamo#t HarpeB compoTHBneHHeM. KocBenHsiit
HarpeB COMpPOTHBICHHEM. OJIEKTPHYECKOE COMPOTHBIEHHE Mpo-

| BOAHHKOB. [111€HOUHbIE EKTPOHArPEBATENH
| (YK-1 (YK-1.1), IKoc-1 (MKoc-1.1))




TakTHbIA Harpes. Boi-
60p HCTOYHHKA NHTa-
HHA JEKTPOKOHTAKT-
HOro Harpesa

Ne Haieanue palnena, HanmenoBanHe HCNOABIYEMbIX
n/n TeMbl AKTHBHLIX H HHTEPAKTHBHLIX 06pa10BaTENEHKX TEXHONOTHI
BOAHHKOB
5. Tema 2. DnekTpokoH- | CxeMa YCTaHOBKH U4 3/CKTPOKOHTaKTHOro HarpeBa. Pacuer u

BbIGOp HarpeBaTeNbHbIX TPaHCHOPMATOPOB. INEKTPOKOHTAKTHAA
csapka. ToudeuHas cBapka. PonukoBas (w1oBHas) cBapka. BuiGop
HCTOYHHKOB MHTAHHA 3JICKTPOKOHTAKTHOTO Harpesa.

HenocraTkv u npeHMyuiecTBa 3IEKTPOKOHTAKTHOTO Harpesa
(YK-1(YK-1.1), MKoc-1 (MKoc-1.1))

Paznen 4 «JaekTpoaHbii Ha
6EHHOCTH JKCNIYATAUHH 3IEKTPOAHbIX BOAOHATpeBATENEH»

rpes. PacueT 31eKTPOAHBLIX HarpeBaTeabHbiX YycTpoiers. Oco-

TPOMHBIX HarpeBaTe b-
Hbix yctpoiict. Oco-
GCHHOCTH 3KCILTyaTa-
LHH IIEKTPOAHBIX BO-
AoHarpesarenci

6. |Tema 1. DnexTpoaHeit | DNEeKTPOAHBIA HarpeB. MaTepHaibl 3JIEKTPOIOB
HarpeB. Marepuais (YK-1 (YK-1.1), MKoc-1 (ITKoc-1.1))
JIEKTPOIOB
7.  |Tema 2. Pacuer anek- Oco6eHHOCTH IKCMTyaTaLMH EKTPOAHBIX BONOHArpeBarecH.

PacueT 3MeKTPOAHBIX HarpeBaTeNnbHbIX YCTPOHCTB. B3aMmocBa3s
Ha4YanbHOM, CPEAHEN H KOHEYHOH MOLLHOCTH JNEKTPOAHONO BOAO-
Harpesatens

(YK-1 (YK-1.1), IKoc-1 (MMKoc-1.1))

8.

Pa3nen 5 «KocBeHubii 11ekT,
CTPYKOHH HATPEBATENLHLIX 3/1EMEHTOBY

ponarpes CONPOTHRIEHHEM. TpCGOBIHHﬂ K MaTepHaJaM H Koll-

FTCMI 1. KocBeHHuIA
INEKTPOHArpeR conpo-
THBNeHHeM. TpeGosa-
HHMA K MaTepHanaMm H
KOHCTPYKLIMH Harpesa-
TE/IbHbIX 3JIEMEHTOB.
Tpy6uarsie anekTpHye-
CKHE HarpeBarenu

TpeboBaHua k BbIGOpY Marepuana. Tpy6uaTbie 31EKTPHHECKHE Ha-
rpeBarenH (T3HbI). DnekTpHYECKHit H KOHCTPYKTHBHBIA pacueTsi
HarpeBaTe/bHLIX 3IEMECHTOB

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

Tema 2. OcobeHHocTH
pacyeTa CTanbHbIX Ha-
rpesarenei. Pacuer
yYCTpOHCTB Ha 6a3e Ha-
rpeBaTENbHbIX MPOBO-
0B H kabened

ONEeKTPOTEPMHYECKHE YCTAHOBKH HarpeBa H cywkH B A[IK. Berro-
Bbl€ JIEKTPOHArpeBaTe/H. 3NEKTPOHArpeBaTeIbHbIC MPOBOAA H
kabenu. PacueT ycTpoACTB Ha 6ase HarpeBaTe/bHbIX MPOBOIOB H
kabeneit

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

PexH

Pa3nen 6. «JaexTpoayroBoii Harpes. CBO/CTBAa H XaPAKTEPHCTHKH M1EKTPHUECKO#H AyrH.
Mbl CBADKH H paloTa HCTOYHHKOB MHTAHHA CBAPOYAOA AYTrH»

10.

Tema 1. 3nexTpomyro-
Bo# HarpeB. CBoficTa
H XapaKTEPHCTHKH
INEKTPHYCCKOR AYTH

YcnoBus obecneyeHHs QyroBoro paspaaa. PerynnposaHie Toka
CBApOYHON AyrH
(YK-1(YK-1.1), MKoc-1 (IMKoc-1.1))

1.

Tema 2. PexxuMbl cBap-
KH H paboTa HCTOYHH-
KOB MHTaHHA CBapOY-
HOM nyTH

Buas! 3M1€KTPOCBAapKH H HX MPHHLMNHANBHOE painHuue. [lyroBas
CBapKa Kak Cnoco6 COEAMHEHHA PasIHYHBIX METALIOB H CIL1aBOB.
DNEKTPHYECKHE CXEMBbl HCTOYHHKOB MHTAHHA CBAPOYHbIX arpera-
TOB MOCTOAHHOIO H NEPEMEHHOTO Toka. Cnoco6bl perynHpoBaHms
CBapOYHON OyTH

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

HHKa

NHTAHHA»

Painen 7 «HHAykuHOHHBIHA HarpeB. OcCHOBHbIE XAPAKTEPHCTHKH HHAYKTOPA. BuiGop HeTou-

Hairanue painena,

HaumeHoBaHHE HCNOTbLIYEMbIX

n/n TeMbl AKTHBHLIX H HHTEPAKIEBHBI X nﬁpnmu‘rusnul TEXHONOTHH
AyKTOpa rpesa actaneit B A[TK
(YK-1 (YK-1.1), INKoc-1 (ITKoc-1.1))
13. | Tema 2. Bei6op ucTou- | MCTOUHHKH MUTaHHA YCTAaHOBOK HHAYKLIHOHHOTO 31EKTPHYECKOrO

HHKOB NHTAHHA HHAYK-
LUHOHHOIO Harpesa

Harpepa. COBPEMEHHbIE HCTOYHHKH MHTAHHA HHAYKLHOHHBIX YC-
TaHOBOK. ['eHepaTopbl MHAYKLMOHHBIX TOKOB. DNIEKTPHUECKAsA
CX€Ma reHeparopa HHAYKLMOHHOTO Harpesa

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

Painen 8 «/Amdaexrpuyueckuii uarpes. TepModaexTpuaeckuii HATPEB H OXJ2XICHHE»

14. | Tema 1. OcHoBbl au- CBHM narpeBarenbHble yCTAHOBKH. TEPMOIIEKTPHYECKHE TEILIO-
JNIEKTPHYECKOTO Ha- Bbl€ HaCOCh!
rpesa H ero oco6enno- | (YK-1 (YK-1.1), IKoc-1 (IKoc-1 1))
CTH

15. | Tema 2. Tepmodnek- TepmodnekTpHyeckHe sBNEHHA. TepModnekTpHUECKHE P PEKTbI

TPHYECKHH HArpeB H
OXNIAKACHHE

3eebeka, [NensToe 1 ToMcoHa. DU3HYECKHE OCHOBBI TEPMOINEK-
TpHueckoro Harpesa H oxnaxaeHua. Tepmo3/1C. Pabota Tennoso-
ro Hacoca. O61acTH NPHMEHEHHS TEPMOIIEKTPHYECKOrO HarpeBa
H OXJTAKACHHA

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

5. O6pa3oBaTesibHble TEXHOAOTHH

B npouecce npenonaBaHns npuMeHsETCs, B OCHOBHOM, TPaIHLIHOHHAsA
(06BACHHTENBLHO-HNIOCTPATHBHAS ) TEXHONOTHsl 00yueHHs. CornacHo yuebHOMY
n1aHy H rpaduky y4eGHOro niaHa ans OpraHW3alUMH MpOLECCa OCBOEHHS CTyAeHTa-
MH JHCUHMNIHHBI «NEKTPOTEXHONOTHH» HCNONL3YIOTCA Crieaytouire Gopmbl Teope-
THYECKOrO M NPaKTHYECKOro 06yUYeHHs, COOTBETCTBYIOLLHE TPAAHLUHOHHOM (0ObAC-
HHUTENbHO-HIINIOCTPATHBHOM) TEXHOJIOTHH:

— OCHOBHbIE ()OPMbI TEOPETHYECKOrO OOYYEHHS: NEKLMH, HHAUBHUAYaIbHbIE
KOHCYNbTaLIHH;
— OCHOBHbIE POPMbI MPAKTHYECKOrO 00YYEHHS: NPAKTHYECKHUE 3AHSTHS,

— [IONOJIHHTENbHBIE POPMBI OpraHu3aLiMu 0Oy4eHHs: caMocTosTeNbHas pabo-
Ta CTYAEHTOB.

—~ uudpoBble TexHONOrHH (npobneMHoe o6yueHue,

1H(OpMaLHOHHO-

KOMMYHHKALIHOHHas TEXHOMOTHA, MpoekTHoe 00yyenue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 31oro, npu npoBeneHuu 3aHATHIA NpeayCMOTPEHO HCNOb30OBaHHE CO-
BPEMEHHBIX METOAOB 00Y4€eHHS, YKa3aHHbIX B Tabnuue 6.

Tabaunua 6

ﬂpnmeueuue AKTHBHLIX H HHTEPAKTHBHbIX oﬁpa:onaTe.nbm.lx TeXHOJOrHi

N
n/n

Tema u Gpopma 3aHATHR

HauMeHoBaHHe HCMOJIbIYeMbIX AKTHRHBIX H HHTEPaK-
THBHbIX 00pa30BaTeNbHbIX TEXHONOTHA
(popm obyuenus)

12.

Tema 1. UHayKUHOH-
Hbl#t HarpeB. OCHOBHbIE

X aPAKTEPHCTHKH HH-

OH3HYECKan OCHOBA HHIYKLHOHHOTO HarpeBa. 3akoH 3/eKTpoMar-
HHTHO# HHAYKuMH Dapanes-Makcsenna u 3akoH [Hkoyna-Jlenua
KoHcTpykims HHaykTopa. McnosbloBaHe HHAYKLMOHHOIO Ha-

]
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O61ne BONPOCHI dNEKTPO-

TEXHOJIOTHH H €€ NpPHME-

HEHHE B CENLCKOXO3ANRCT-

BEHHOM MPOH3BOACTBE.

Jlunamuka HarpeBa. Knac-

CHOHKAUMS INeKTpoTep-

J1' | Texnonorus npo6neMHOro 06yueHHs
(NEKLMA-BH3yaNnH3alIHA )
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Ne Tema n popma 3aHATHA HanmeHOBaAHHE HCNOAB3YEMbIX AKTHBHBIX H HHTepaK-
n/n THBHbIX 00pa30BaTebHbIX TEXHOJIOTH
(@opm ofiyuenmna)
MHYECKHX YCTAHOBOK.
2. | OCHOBHbBIE NONOXEHHUS J1 | TexHonorus npo6neMHoro o6yueHH
pacueTa 3NeKTpoHarpeBa- (NEKUHA-BH3YaTH3ALMA )
TeNbHbIX YCTAHOBOK
3. | Mpamo# Harpes conpotus- | JI | TexHonorus npo6neMHOro o6yueHHs
neHueM. Cnocobbl 3nek- (nexuMs-BH3yaIH3aLHA)
TPHYECKOrO Harpesa co-
MPOTHBJICHHEM.
4. | DnexTPOOHBIA HarpeB. J1 | HHpopMaLHOHHO-KOMMYHHKAUMOHHAA TEXHONOTHS
MarepHans! INEKTPOAOB. (MYILTUMEIHA NEKLMA).
PacyeT IneKTpPOAHBIX Ha-
rpeBaTe/ibHbIX YCTPOHACTB.
Oco6eHHOCTH IKCrTyaTa-
LIHH JNIEKTPOAHBIX BOJAOHA-
rpeBaTeneil.
S. | DnekTpoayroo# Harpes. J1 | UHpopMaLIHOHHO-KOMMYHHKALHOHHAA TEXHONOTHS:
CBOHCTBa H XapaKTEPH- (MY/bTHMEIHA NIEKLIHA).
CTHKH JJIEKTPHYECKON ay- JlemoHcTpauns ¢uibMa 06 INEXKTPOAYTrOBOM Harpese
rH. PexcuMel CBapkH H pa-
60Ta HCTOYHHKOB MHUTAHHA
CBapO4HOR NyTH
6. | MHoykuHoHHbIf Harpes. J1 | TexHonorus npo6neMHoro o6yyeHus
OCHOBHbBIEC XapaKTEpHCTH- (NeXLHsA-BH3yanH3aLma )
KH HHAyKTOpa. BuiGop He-
TOYHHKA NMHTAHHA HHAYK-
LIMOHHOTO HarpeBa.
7. | Pewenne 3ana4 no onpene- | 13 | TexHONOrHA KOHTEKCTHOrO 06Y4EHHA (pELIEHHE THIOBBIX
JIEHHIO MapaMeTpoB 3Jie- 3anay B YC/IOBHAX  OrPaHHYEHHA BPEMEHH)
MEHTHBIX Harpesareneh
8. | Pewuenne 3anau no onpene- | 13 | TexHONOrHA KOHTEKCTHOrO 06ydeHHA (pELICHHE THNOBLIX
JIEHHIO NapaMeTPOB K- 3a1a4 B YCNOBHAX  OTPaHHYCHHA BPEMCHH)
TPOKOHTaKTHLIX Harpesare-
neit
9. | PacueT 3neKTPOAHBIX Ha- M3 | TexHONOrHA KOHTEKCTHOrO 06Y4EHHA (pElIEHHE THNOBLIX
rpeBaTeibHbIX YCTPOMACTB. 3anay B YCNOBHAX  OrPaHHYEHHA BPEMEHH)
Pewenue 3anay no onpene-
NEHHIO NapaMeTpOB BOIOHA-
rpeBarenci
10. | Pacuet yctpoiicTs Ha 6a3e | 13 | TexHONOrHs KOHTEKCTHOrO 06Y4EHHA (PELIEHUE THIOBLIX
HarpeBaTe/IbHbIX NPOBOAOB 3a1a4 B YCIOBHAX ~ OrPaHHYEHHA BPEMEHH)
u kabeneit
11. | Pacuer ncrounnkoB nuta- | [13 | TeXHONOrHs KOHTEKCTHOrO OOY4EHHS (pELIEHHE THNOBBIX

HHA JJIEKTPOAYTOBOTO Ha-

rpesa

3aia4 B YCIOBHAX  OFPaHHYEHHA BPEMEHH)
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6. Texymmit KOHTPOJIb YCTIEBaeMOCTH M MPOMEXYTOYHAR ATTECTALHA 1O
HTOraM 0CBOEHHS! AHCLUHNIHHbI
[pu u3yyeHHH pa3nenoB AMCUMMIHHBI «3NEKTPOTEXHONOMHH» B TEUEHHE Ce-
MECTpa HCMONb3YIOTCS CEAYHOLUHE BUABI KOHTPOJA:
- TEKYLUHH,
- MPOMEXYTOYHbIM.
Texywnit KOHTPOIL 3HAHK I NPEANONAraeT NOCEILEHHE NEKLHIA, BOMPOCH K YCTHOMY
OMpoCy CTyA€HTOB Ha MPAaKTHYECKHX 3aHATHAX, BOMPOCHI K TUCKYCCHH, BBIMONHEHHE
06yyaroue-AHarHOCTHYECKUX TECTOB B OHJIAHH PEXHME —
https:/sdo.timacad.ru/course/view.php?id=1227 Ha niatrdpopme Moodl, peleHns Tu-
MOBbIX 33134, B TOM YHCJIE B YCJIOBHAX OrPAHHYEHHSA BPEMEHH, BbIMOTHEHHE KOH-
TPOJIbHOH paboThl.
IpomMexyTouHbIf KOHTPOAL 3HAHHIA: 3a4€ET.

6.1. TunoBble KOHTPO/ILHbIE 32JAHHA HIIH HHBbIE MATEPHAIbI, HeoOXxoaHMBbIE 1S
OLEHKH 3HAHHIA, yMEHHH H HaBBLIKOB H (HJIH) ONbITA NEATEALHOCTH

1) Tlpn wW3yyeHHH AHCUHIUIMHBI «DNEKTPOTEXHONOTHHY» YYeOHBIM MIaHOM
NpPEeAYCMOTPEHO  BLIMOJHEHHWE KOHTPOAbHOH paboTbl. 3anaueidl  BBIMONHEHHS
KOHTPO/IbHOH paboThl ABIAETCA 3aKPEMEHHE TEOPETHYECKMX 3HaHMR MO KYpCy,
Pa3BHTHE HaBLIKOB CAMOCTOATENILHON paboTh.
3anaueit KOHTPONBLHOM PabOTHI SARISETCA 3aKpEMUIEHHE TEOPETHUECKHX 3HAHHIA
Mo KypCy; OCBOEHHE METONOB pacyeTa M BbIGOpa HarpeBaTe/lbHbIX 3/1EKTPOYCTaHO-
BOK; Pa3BHTHE HABBIKOB CAMOCTOATENbHOH PaboThI, @ TakKe HaBBIKOB MOHCKA (MpPH-
MEHAS JJIEKTPOHHBIE CHCTeMbl nNoucka nAaHHbIX: Google, Yandex, elibrary.ru,
cyberleninka.ru), aHanu3a u npencrasnenus MHdpopMauuM B paznuuHbiX (GoOpMax:
TPAAMLMOHHOH (6yMaXkHBIA HOCHTEND) U UMDPOBOI (3IEKTPOHHBIE HOCHTENH).
KontposnbHas pabota — camocTosTeNnbHas paboTa CTyneHTa, OCHOBAHHAas Ha
M3Y4YEHHH JINTEPATYPHBIX H HHBIX HCTOYHHKAX HHPOPMALIHHK MO 3a1aHHOMN TEME.
Odopmnserca koHTpobHas paboTa B TEKCTOBOM peaaktope Microsoft Word u
Microsoft Excel ans cocraBienus Tabauu, AMAarpaMM M BLIYMCNEHHS MPOCTHIX H
CNOXKHBIX YHKUHIA.
B kOHue KOHTponLHOW paGoThl HEOGXOAMMO NaTh MepeYeHb HCMOJb3OBAHHOM
NHTEpaTyphl.
IpuMepHbIe TeMbI KOHTPOIBbHON paboThI:
1. Pacuer MOIHOCTH 3N1eKTpokanopudepa H BbIGOP INEKTPOABHIaTENSA LIS MPH-
BO/la BEHTH/ATOpA.
2. PacueT MowHOCTH 31HETPOOGOrpeBaEMOro M01a XUBOTHOBOA4ECKOTO MOMe-
LLEHHS.
3. PacueT MOLIHOCTH 31eKTpoo6OrpeBaeMoro nona B CBHHapHHKE-MaTOYHHKE.
4. PacueT MOILHOCTH NOYBEHHOrO JNeKTpooborpesaTens Ha 6aie HarpeBaTesbHO-
ro npoBoja.

3anaHHe K KOHTPOJIBLHOH paboTe BBIAAETCA KaXIOMY CTYAEHTY HHAMBHAYAlb-
HO (MO BapHaHTam).
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2) [Npumep TECTOBOro 3anaHMA IS TEKYLIErO KOHTPONSA 3HAHHMA 0Gy4aloMXcs (B
OHNaHH pexmuMe — hitps:/sdo.timacad.ru/course/view.php?id=1227 Ha nnatopme
Moodl):

Mo pasneny S «KoceenHbiii anexTpoHarpes conporusienneMm. TpeGoBanus k MaTe-
pHanam M KOHCTPYKLIHA HarpeBaTeNbHBIX IEMEHTOBY

Teme 1. KoceenHelit 3nexTpoHarpes conporusnennem. Tpe6opanus k MaTepuanam u
KOHCTPYKLIHH HarpeBaTefibHbIX 3/1eMEHTOB. TpybuaThbie IneKTpHUYECKHE HarpeBaTeH
INpakTnyeckoe 3ansThe Ne 8. OGOCHOBBIBAIOLUME pacyeThl A1s BBIGOPA 3MEKTPOKANO-
pHdEPHOH YCTAaHOBKH.

Tect Ne | (Bapuaur Ne 1)
1. Kako# cnoco6 Harpesa npumeHsIoT B 3nexTpokanopudepax tuna CHOLL?
1) MHAYKUHOHHBINA.
2) IHa1eKTPHYECKHIA.
3) KocBeHHBIH HarpeB CONPOTHRIIEHHEM.
4) [Npsamoit HarpeB COMPOTHBIEHHEM.

2. Yto ABAAETCA NPHYHHON BBIXOA M3 CTPOS 3N1eKTPOKanopHU(epHOi yCTaHOBKH MpH
OCTaHOBKE BEHTHAATOpA?

1) YBenuuenne teriooraaun TIH.

2) Kopotkoe 3ambikaHmue.

3) VmMeHbenue rermooraaun TIH.

4) Ysennuenue notpe6aseMoit MOIHOCTH.

3. C kaxo#i uensto TOHbI ans 31eKTpokanopudepos BLIMONHAIOT C ATIOMHHHEBbIM
opebpeHnemM?

1) Ins yBenH4EHHA MEXAHHYECKOIH MPOYHOCTH.

2) [1na CHHXXEHHA TEMIIEPATYPbl IOBEPXHOCTH.

3) Ons nossienns KITI.

4) 1ns yBeNHUYEHHNS TENNOOTAAYH.

4. U3 kakoro marepuana usrorosnstoT cnupanu TIH?
1) Bonbpam.
2) Hukenuna.
3) MaHraHuHa.
4) Huxpoma

5. Kakoii H3 nepeuncneHHbIX MaTepPHaIOB HCMONL3YETCA B KAYECTBE HAMOMHHTENS B
T3Hax?

1) dapdop.

2) Cnwoaa.

3) CTeknoBONOKHO.

4) OKHCb MarHus.

6. Uro 03Ha4aoT uHdpsl 1 GyKBbI, OTMEUEHHBIE 3BE3N0YKAMH, B YCIOBHOM 0603Ha-
HEHHH ** ** *** T3H-25A10/0,5P220:
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1) HapyxHbi# aHaMeTp, ALTHHA KOHTAKTHOrO CTEPXKHSA, pa3BepHYyTas AIHHA
TDHa, ycnoBHoe 0603HaueHHe HarpeBaeMoit cpelbl H MaTepHana 060M0ukH.

2) HapysHbliii aiMamMeTp, pa3BepHYTas [UTMHA, HOMHHA/IbHAsA MOLUHOCTb, HOMH-
HalbHOE HaMpAXEHHE.

3) Pa3BepHyTas [UTHHA, HAPYXHbIH IHaMETP, HOMHHaNbHAs MOLUHOCTb, YCIOBHOE
0603HayeHHe HarpeBaeMoi cpelbl U MaTepHana 000NOYKH.

4) HoMuHanbHas MOLHOCTb, Pa3BEpHYTas MUTHHA, HapykHbiit aHameTp TOHa,
yCNOBHOE 00603Hau€eHHe JUTHHBI KOHTAKTHOTO CTEPXHS.

7. Jlonyctmas TemnepaTypa okpyxatouuero Bo3ayxa T3H B anextpokanopudepe:
1) 180°C.
2) 600°C.
3) 100°C.
4) 300°C.
8. Iuametp nposonoku B TOH:
1) 10 Mm.
2) 8,2 ..9MM.
3) HeorpaHHY€HHBIN.
4)0,25...1,6 MMm.

9. Kakos cpok cayx6s1 TOHoB?
1) o 100 Tsic. yacos.
2) o 50 Tbic. yacos.
3) o 20 Thic. 4acos.
4) o 10 Tbic. yacos.

10. KakoBa makcumanbHas amuHa TOHa?
1) 2m.
2) 6Mm.
3) 10m.
4) Sm.

3) [lpumMep AUCKYCCHH JUIA TEKYLUETO KOHTPONSA 3HAHHH, 00y4aloLMXc:
o pasneny 1 «OO61uHe BONpOCh! 3NMEKTPOTEXHONOTH H €€ MPUMEHEHHE B CENBCKO-
X038ACTBEHHOM Npon3BoacTBe. KitacCHPHKaLIMA 3NeKTPOTEPMHUYECKHX YCTAHOBOK»
Teme 1. O6LuHe BONPOCHI 3INEKTPOTEXHONIOTHH H €€ NPHMEHEHHE B CEIbCKOXO3SAMHCT-
BEHHOM MpoH3BoACTBe. /IMHaMuKa Harpesa
MpaxTuueckoe 3ansTHe Ne 1. M3yueHHe B3aHMOCBA3EH TEMUIOBLIX H 31EKTPHUECKHUX
XapaKTepHCTHK HarpeBaTeseH.
Iuckyccus Ha Temy:
«Bknan oTe4ecTBEHHBIX H 3apyOEKHBIX YHEHbIX B PA3BUTHE IEKTPOTEXHONOIHHY.

Bonpochl IUCKyCCIH.

1) Hauano pa3BHTH#A 31€KTPOTEXHOIOT HH.
Hauano pa3BuTHs 3/1€KTPOTEXHONOTHH MPHHATO OTCHYHTLIBATh OT paboT akanemuka

B.B. IleTpoBa, KOTOpbIi BNEpBbIE HCCAENOBAN 3NEKTPHYECKYIO AYTY H YKa3an Ha ee
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BO3MOXHble 001aCTH NPUMEHEHHS — ANA HarpeBa, NNaBKH W BOCCTAHOBJIEHHMS M3
OKHMCJIOB META/IJIOB, @ TAKXKE NS 3NEKTPONH3a BOAbI.

2) B XIX B. Hauanuce pa3pabOTKH 31EKTPOTEXHONOTHYECKHX YCTaHOBOK Pa3iHyHOro
Ha3HAuCHHA KaK YHCTO MCCENOBATENbCKHX, TaK H HMEHOLIHX MPOMbILLNEHHOE MpH-
MEHEHHe. 10 paboTh! Takux yueHbix kak M. [lenpe (dpanuns, 1849 r.) — neus co-
MPOTHBAEHHA W Ayrosas neys. [Tuwon (®paHuus, 1853 r.) — nyrosas neub KOCBeH-
HOro NeHCTBHA A mMetamypruu, B. CuMeHc (Anraua, 1879 r.) — nyroBble neyu
MPAMOro 1t KocBeHHOro neictBua. O. X3Bucan (AHraus, 1884 r.), H.I'. Cnapauos
(Poccus, 1888 r.) — nyrosas snexrpocBapka. C.TomncoH (AHraus, 1891 r.), Usuur
(AHrana. 1892 r.), C. ®eppantu (Utasina, 1887 r.) — Teopua i npaxTHKa HHAYKUN-
OHHOrO HarpeBa M NJIaBKH.

3) CHABHBIK HMNYTBC JUTA PA3BHUTHSA IMEKTPOTEXHONOMHH 1a1H MHOFOYHC/IEHHbIE Pa-
60Tbl MO MONYHEHHIO ATIOMHHHS, B XO[le KOTOPbIX pa3padaTblBAIMCh paiTHYHbIE TH-
Nbl 3/1€KTPOTEXHONOrHUECKHX YcTaHOBOK (DTY): rapuuccaxHas neus Y.C. bpagiu
(CLUA, 1883 r.). pe3aucTHBHblE PYNO-BOCCTAHOBHUTENbHbLIE MEYH MPAMOrO Harpesa
6pateeB A. u E. Koynecc (CLUA, 1884 r.), anekrponususie Bauuel [1.J1.T. Dpy
(®paHumsa. 1886 r.) u U.M. Xoan (CLLA, 1886 r.).

4) B xoHue XIX B. Obinu cnenaHbl H30OpeTEHHs CHCTEMbl 3NEKTpoodOrpeBa nome-
weHn# (O. Pose, Anrnua, 1882 r.), norpyxaemoro BoaoHarpeBaTesisi — KHNATILIb-
Huka (KOnnur, lepmanus, 1883 r.).

5) Hugppurpacheiii nacpes. B 1903 r. 6bin nonyyen nateHt [epMaHumu Ha npumeHe-
HHe HHpakpacHoro Harpesa (LlIpammGeprep). UndpakpacHsie uatyyarTenn (TeMHble
M CBET/bIE) MPHMEHAIOT TAaKXkKe 1A PAVIHUYHBIX TEXHONOTHYECKHX MPOLECCOB. Ha-
npuMep, 41 CYLUKH.

6) Inexmpoonsie 800onazpeeamenu. TlepBblii BOAOrpeHHbIA KOTEN HAa HanpsXkeHue 6
kB 6b11 n3rotosnen B 1907 r.

PesncTusHbIit Harpes.

7) TlepBbie 3KCNEPUMEHTBI MO HArpeBy NPOBOAHHKOB 31€KTPHYECKMM TOKOM OTHO-
carca k X VI Bexy. b. ®panknuu (CLA) npu rccneaoBanun pa3psana JeRIEHCKOI
6aHK1t OOHApPYXHN HArPeB N PACIUIABIEHHE METANIHYECKHUX POBOJIOYEK.

8) k. Ipuctan (1766 r.), nouetHstii unex IleTepOyprekoii akaneMHUH Hayk, H3yuasn
HarpeB paxTHUHbIX METAIOB H OTMETHJT Pa3THUIA B X NPOBOAHMOCTH.

9) Harpes nposoaxukoB uccnenosann JI. Tenap (®panuus, 1801 r.), B. B. MNetpos
(1802 r.) u X. JI3Bu (Anraus, 1807 r.). Ucnoab3ys soabtos crond, k.. Ynnapeu
(AHraus. 1815 r.) ocyLUECTBH HarpeB H pacniaBieHHe pazTHYHbIX METALTOB.

10) P. Xap (Anrans, 1839 r.) npennoxun BaKyyMHYK ne4b COMPOTHBIEHHS C HC-
nonbL30BaHHUEM BO3!1y LIHOrO Hacoca.

11) 3akoH BbLIENEHHA IHEPrHUH B MPOBOAHHKE NPH NPOTEKaHHH ToKa oTkpbind Jhxk.IT.
Oxoyne (1841 rr.) u 3.X. Jlenu (1844 r.).

12) I'b. CuMncoH nony4yun amepHkaHckHii nateHT (1859 r.) Ha uarpeBatensHOE
YCTPOHCTBO C HarpeBaTeneM B BUAE CIIMPATH.

13) C. A660t (CLUA. 1921 r.) nOAy4HN NAaTEHT HAa KOHCTPYKUHIO H TEXHOJIOTHIO
NpoH3BOACTBa TennodnexrpoHarpepateneii (TOHos) (dupma «bkeHepan 3neKTPHKY,
Hauano pabGot 1913 r.)
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4) INpumep nepeuHs BOMPOCOB [/ YCTHOTO ONPOCa CTYAEHTOB IS TEKYLUErO KOH-
TpoAA 3HaHHH, obyuarolmuxca:

Mo pasneny 3 «IIpsamoi Harpes conpoTHBAEHHEM. DIEKTPOKOHTAKTHbIH Harpes.
Bbi60p HCTOUHHKA MHTAHHUS 3IEKTPOKOHTAKTHOrO HarpeBa»

Teme 2. DNeKTPOKOHTAKTHbIH Harpes. BbiGOp HCTOUHKMKA MUTAHHS JNEKTPOKOHTAKT-
HOro Harpesa.

MpakTuueckoe 3aHsaTHe Ne S . BbiGop HCTOYHHKA MUTAHHA 3NIEKTPOKOHTAKTHOrO Ha-
rpesa.

Bonpocs! ins yctHoro onpoca

1. [epeuncanTe OCHOBHbIE MPHHUHMHAIBHbIE OTIHUHMA MPAMOrO H KOCBEH-
HOro cnoco6oB 3NeKTPOHarpesa.

2. B kaknx 061acTAX CeNbCKOXO035iCTBEHHOrO MPOM3BOACTBA HCNONL3YETCS
NpAMO# METOA HarpeBa pa3NHYHLIX MaTepHanoB?

3. B yem 3axmouaercs ¢pu3Myeckas CyLUHOCTb 3€KTPOHArpeBa MaTepHaioB
METON0OM CONPOTHBJIEHHA H KaKHE OH HMeeT 0COOEHHOCTH M NpeHMyLLecTBa?

4. HazoBHTE OCHOBHbIE MapaMeTPbl PEXHMOB MPH HarpeBe METANIOB METO-
ZIOM CONPOTHBIEHHA.

5. OxapakTepH3yHTe METOAHKY pacyeTa HCTOYHHKA MHTaHHS 31EKTPOKOH-
TaKTHOrO Harpesa.

6. HazoBuTe napaMeTpbl HCTOYHHKOB NUTAHHUA YCTAHOBOK JJIEKTPOKOH-
TaKTHOTrO Harpesa.

7. Hanuwure popMyny onpeneneHHs NoNe3HOH MOLHOCTH HCTOYHHKA NH-
TaHHA YCTAHOBOK 3N1EKTPOKOHTAKTHOrO Harpesa.

8. Hanuwnre popmyny onpeneneHus obiueit MOLUHOCTH MCTOYHMKA MUTA-
HHA YCTaHOBOK 3JIEKTPOKOHTAKTHOrO Harpeea.

9. Hanuuure popMyny onpeneneHus cpeaHero 3HauyeHHs BTOPHYHOro Ha-
NPAXEHHSA HCTOUHHKA NUTAHHA 32 BpEMA Harpesa.

10. Kak onpenenstoTcs MOIUHOCTb YCTAaHOBKH JUIS Harpeea META/IIOB 110 Me-
TOAY COMpPOTHBNEHHS H BpeMsA HarpeBa?

11. Kak onpeneauTh NpoaOIKHTENBHOCTb BKIIOYEHHS HCTOYHHKA MHTAHHA
3/IEKTPOKOHTAKTHOr 0 Harpesa?

12. Kak u3MeHstoTcs 3HaueHus tepmudeckoro KI1/1 ot reomeTpruecknx
pa3MepoB HarpeBaeMoi 3aroToBKH?

13. Kak 3aBHCHT cpeiHee 3HaYeHHe BTOPHUHOrO HaNpsiXKeHHUs HCTOYHHUKA
MHTAHHA 33 BPEMS HarpeBa OT Pa3MepOB 3aroTOBKH M BPEMEHH ee HarpeBa?

14. HazoBuTte ocHOBHbIE 061aCTH MPUMEHEHHS 31IEKTPOKOHTAKTHOIO Harpe-
Ba.

5) [pumep THNOBLIX 3afay A1 TEKYLIEro KOHTPONS 3HaHHUit 0Oyqatowmxcs (peLue-
HHe 3aga4 Ha [TK B pexxuMe orpaHHYEHHS BpEMEHH):

ITo pa3aeny 2. OCHOBHbIE MONOXKEHHS pacyeTa NEeKTPOHArpeBaTeNbHbIX YCTAHOBOK
Teme 1. OCHOBHbIE MONOXKEHHA PacyeTa INEKTPOHArpeBaTebHbIX YCTaHOBOK
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C yueTOM 3/1eMEHTOB MPAKTHYECKO#H MOATOTOBKH — CBA3aHHbIX ¢ Oyayuweii npodec-
CHOHAJIbHOM 1€ATENbHOCTBIO

[Mpakruueckue 3anaTua Ne3, Ne 4. PeuieHne 3anad no onpenefeHHIo NapaMmeTpoB
3NE€MEHTHBIX Harpesaresei.

3anaya 1. Beibparth TpybuaTsie HarpeBaTenn ANs 31€MEHTHOIO BOAONOAOrPeBa; BO-
1a NpeaHa3HayeHa A/ NPOMbIBKH NOHJIbHBIX annapaToB H 6uaoHoB. O6beMm Gaka
200 n. INpononxHTENbHOCTL Harpera 4 4yaca. YuecTb, YTO Harpy3ka JO/KHa ObITh
paBHOMEPHO pacnpeneneHa no ¢asam. [IpoBepHUTh BOIMOKHOCTD BBIOPAHHBIX HArpe-
Barenei B o6beme 6aka. Hanpsaxenue cetn 380/220 B..

3anaua 2. OnpenenuTs Cpok ciyxObl HarpeBaTeN, H3TOTOBIEHHOTO U3 NPOBONOKH
mapku X23H18 (aonyctumas temnepatypa 900°C) d=2,5 Mm.

6) lNepeyeHb BONPOCOB, BLIHOCHMbIX Ha MPOMEXYTOYHYIO aTTECTAaLHIO (3aUeT):

1.Cenbckoe X038HCTBO Kak cdepa HCMOb30BAHHA 3NEKTPOTEXHOOIHA.
2.TexHonoru4eck1e BO3AEHCTBHSA B CEILCKOXO3AHCTBEHHOM NPOH3BOACTBE.

3. O6beM 31EeKTPHYECKONH 3HEPrHH B JHEPreTHYECKOM OanaHce cenbCcKoro Xo3sii-
cTBa.

4.0611He NOHATHA 31EKTPOTEXHONOTHH.

5.0611He NOHATHSA SNEKTPOTEPMHH.

6.Knaccudpukalums 31eKTpoTepMHUECHX YCTAHOBOK.

7.0cHoBHble cnocobbl Npeobpa3oBaHUs INEKTPOIHEPTHH B APYrHE BHAbI
8.0c00€HHOCTH 31IEKTPOKOHTAKTHOrO Harpesa.

9.PacueT ycTaHOBOK 3/1€1€KTPOKOHTAKTHOIO Harpeea.

10.0c06eHHOCTH 3NEKTPOHOrO Harpesa.

11.3neKkTpoaHblE CHCTEMBI H CXEMbI MX 3aMeLLEHHUA.

12.PacueT 3neKkTpoOHbIX HarpeBaTeneil MEPUOAHYECKOTO NEHCTBHA C MIOCKMMH
3/1EKTPOJAMH.

13 PacueT aneKTpOAHbIX HarpeBaTened NEpHOAHYECKOrO AEHCTBHA C KOAKCHAb-
HBIMH JJIEKTPOAAMH.

14.PacueT 3/1€KTPOAHLIX HarpeBaTesieil HENPEpPbLIBHOrO NEHCTBHA C TUIOCKHMH
3EKTPOAAMH.

15.PacueT anekTpooHbIX Harpesaresieil HEMPEPLIBHOrO NEHCTBHA C KOAKCHAbHbI-
MH 3/1eKTPOAaMH.

16.PerynupoBaHHe MOLLHOCTH 3/IEKTPOHArpeBaTeiei NpH NEKTPOAHOM HarpeBe.
17.KocBeHHbIH HarpeB METOAOM COMPOTHBIEHHA H TpeGOBaHHMSA K MarepHany Ha-
rpeBaTeNibHbIX JEMEHTOB.

18.KOHCTpYKLIHH HarpeBaTe/bHbIX 3/IEMEHTOB.

19.Cnoco6s1 TENI00TAaYH OT HarpeBaTeNbHbIX 3JIEMEHTOB.

20.PacyeT HarpeBaTeIbHBIX 3IEMEHTOB MO NOBEPXHOCTHOH MOLLHOCTH.

21.PacueT HarpeBaTe/ibHbIX 3IEMEHTOB No paboueMy TOKY M pacueTHOM TeMmepa-
Type.

22.PerynMpoBaHHE MOLLUHOCTH MpPH 31IEMEHTHOM Harpese.

23.du3nueCKHE OCHOBBI HHAYKLHOHHOTO Harpesa.

24.Y nenbHas NOBEPXHOCTHAA MOLWHOCTb NPH HHAYKLUHOHHOM Harpese.
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25.KI cHcTeMbl «<MHAYKTOp — A€TANbY) MPH HHAYKUHOHHOM Harpese.
26.Ko3¢dpHuHEHT MOLUHOCTH NP HHAYKLUHOHHOM Harpese.

27.Bb160p 4acTOTHI NPH MHAYKUHOHHOM Harpese.

28.PexHMbl MHAYKLIHOHHOrO Harpesa.

29.®H3HYECKHE OCHOBbI AH3IEKTPUYECKOTO Harpesa.

30.Pacuer napaMeTpoB AMINEKTPHYECKOrO HarpeBaress.

31.®u3nyeckue OCHOBBI INEKTPOAYrOBOrO HarpeBa M CTaTHYECKas BONbTaMNEpHas
XapaKTEPHCTHKA 3NEKTPHYECKOM AYTH.

32.YCTOHYMBOCTb rOPEHHS 3NEKTPHUECKON AYTH.

33.PeryanpoBaHHe TOKa 3NEKTPUYECKOH QYT H.

34.0c06eHHOCTH ropeHHs INEeKTPUUECKOH AyrH NEpeMEHHOr0 TOKa.
35.TepMoaneKkTpHUECKHE ABNEHHUA.

36. [TpuHuMnel paboThl NONYNPOBOAHMKOBOrO TEMIOBOrO HAacoCa.
37.3HepreTHueckHe NOKA3aTeNM NONYNPOBOAHHKOBOIO TEMJIOBOrO HACOCa.
38.YcnoBre nonyvyeHHs MaKCHMAbHOM XO1040NPOH3BOAHTENBHOCTH MOMYNpoO-
BOJAHHKOBOrO TEMJIOBOrO Hacoca.

39.BbiBoa 0611€r0 ypaBHEHHS 3/1EKTPOHArPEBa.

40.0OnpeneneHne MOLIHOCTH 3/1ETPOTEPMHYECKUX YCTAHOBOK MEPHOAHYECKOrO
NEeHCTBHSA.

41.0npeneneHHe MOLWHOCTH 3EKTPOTEPMUYECKHX YCTaHOBOK HEMPEPBLIBHOTO J€ii-
CTBHSA.

42. PacueT H30/HPYIOLLEH BCTABKH [U1s 3/IEKTPOAHOrO BOAOHArpeBaTeis.

43. KakoBbl npenessl peryiHpoOBaHUs MOLWHOCTH Tpex¢a3Horo HarpeBaTens,
MMEIOLLETO M0 1Ba HArpeBaTeNbHbIX IEMEHTa B KaXk1oi ¢aze?

44. OT KakMX NapaMeTpoB MHAYKTOpa M HarpeBaeMoi gaetanu 3asucHT KI1[
MHAYKUHOHHOro Harpesa?

45. Texnnka 6€30MaCHOCTH MpPH 3KCIUTYaTalMK NEKTPOIHBIX BOAOHArpeBartesei.
46. 3aBHCHMOCTb TEMMEPATYPbI U CKOPOCTH HarpeBa OT BPEMEHH NMPH NMOCTOAHHOM
MOLLHOCTH 3/IEKTPHYECKOrO HarpeBaTe.

47. KakoBbl NpHYMHBI OrpaHHYEHHSA MIIOTHOCTH TOKA M HAMpPSHKEHHOCTH 3MEKTPH-
4€CKOro NoNs B 3NEKTPOAHbIX Harpesareax?

48. Bbi6Op MOIHOCTH HCTOYHHMKA MUTAHUS A1 3NEKTPOKOHTAKTHOrO H 1yroBOro
Harpe.a.

49. Tpe6GoBaHHs, NpeabABASEMbIE K MATEPHANY HArpPeBaTENbHBIX 3/IEMEHTOB.

50. IMpuHUKMNBbI BbIGOpa HarpeBaTebHbIX MpoBoaos H TOHoB.

6.2. Onucanue nokasaTtened H KPHTEPHEB KOHTPOJIA YCNIEBAEMOCTH, OMTHCAHHE
WKaJ OUeHHBAHHA

Jing OLEHKH 3HaHHWMH, yMEHMii, HABLIKOB M (OPMUPOBAHHS KOMMETEHUHH IO
NHCUHIIHHE «DNEKTPOTEXHONOMMHY) MPUMEHAETCA TPAaAHUMHOHHAS CHCTEMa KOH-
TPOAs M OLUEHKH YCMEBAaEMOCTH CTyAeHTOB. KpHTepHH BBICTABNIEHHR «3ayeTa» Mo
CHCTEME: «(3aYET», «He3a4eT» NpeACTaBeHb! B Tabnuue 7.
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Tabnauua 7
KpuTepuH oueHKH pe3y1bTaToB 00y4yeHus (3a4era)

OueHka KpHTepHH OLCHHBAHHSA

OueHKy «3a4€T» 3aCNy)KHBACT CTYACHT, OCBOHBILHH 3HAHHA, YMEHHS, KOMMETEH-

UMM K TEOPETHUYECKHA MaTepHan 6e3 Npo6enoB; BLIMOAHHBLUIHA BCE 3a1aHHA, Mpe-

«384eT» | AYCMOTPEHHBIE YYEOHbIM MNIAHOM HAa BLICOKOM Ka4YECTBEHHOM YPOBHE, PAKTHYE-

CKHE HaBBIKH MPO(ECCHOHANTBHOrO MPHMEHEHHA OCBOCHHBIX 3HaHHA CHOPMHPOBa-
HbL.

KomneTeHuHH, 3aKpenieHHbIE 32 IHCLHIIHHOA, cQOPMHPOBaHLIL.

OUCHKY «He3a4eT» 3aCNyXKHBAET CTYICHT, HE OCBOMBILHI 3HAHHA, YMEHHA, KOM-
«He3a4eT» | NETCHUHH H TEOPETHHECKHA MarepHai, yueOHble 3a1aHHA HE BHIMONHHI, MPAaKTH-
4eCKHE HaBbIKH He CPOPMHPOBaAHBI.

KomneTenuHy, 3akpeniéHHbie 3a JMCLMMNIHHOA, He cOPMHPOBAHDI.
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