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A HHOTALMS

paboue# nporpamMMbl yue6Ho#M aucunmuHbl 61.0.31 «3neKkTpoTexHOOr Hid ast
noarotroBku 6akanaBpoB no HanpaBieHHIO 35.03.06 ArpouiDKeHepHs, HanpaBaeH-
HOCTH D1eKTpo06Opy.IOBaHHE H 31EKTPOTEXHONIOT HH

Lleanr ocBoeHHs AucuUMNAMHBI: GOPMHUPOBaHHE y 06Yy4aIOLIMXCA KOM METEH-
uui, obecneyHBalOLIMX OCBOEHHE TEOPETHYECKHX W MPAKTHYECKHX 3HAHHMII OCHOB-
HbIX 3aKOHOB €CTECTBEHHOHAaY4HBbIX JHCLMIUTHH, HEOOXOAMMBIX LT PELUEHUA THIO-
BbIX M CTAHIAPTHBIX 3a/a4 NPH pacyeTe H BbIOOpEe HarpeBaTesbHBIX 3/1€KTPOYCTaHO-
BOK H MpHOOpeTeHHe YMEHHH H HAaBLIKOB B 001aCTH MCMONB3OBAHMA COBPEMEHHBIX
TEXHONOr M no obecneyeHH0 paboTOCNOCOGHOCTH HarpeBaTeNbHbIX 3JEKTpOYCTa-
HOBOK B CE/IbCKOXO3AHCTBEHHOM NPOM3BOACTBE; BYYEHHS METOJOB IKCMEPHUMEH-
Ta/lbHbIX MCCNENOBAHHH H HMCMBbITAHHA HArpeBaTe/bHbIX 3JEKTPOYCTAHOBOK C MpH-
MEHEHHEM HH(OPMALHOHHO-KOMMYHHKaLIMOHHBIX TEXHONOT HH; NpuMeHeHHe Ga3o-
BbIX 3HAHHH COBPEMEHHBIX LH(POBBIX TEXHONOr MM, HCMONB3YEMbIX MPH pacHeTe H
BbIGOpe HarpeBaTeNbHbIX 3/IEKTPOYCTAHOBOK; Pa3BHUTHE TEXHHYECKOIH Hamnpasiie HHO-
CTH MbIULIEHHA CTYAEHTOB.

[MpHobpeTeHue HaBbIkOB BiageHHs mporpammamu Mathcad, Matlab, KOM-
IMAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IMpuobpeTeHHe CTyAEHTaMH YMEHHI MOML30BATHCA 3NEKTPOHHBIM M CHCTEMAM H
noucka naHHbix: Google, Yandex, elibrary.ru, cyberdeninka.ru (texHonorus
Big Data).

MecTo ancumMnauHbl B yweGHOM MiaHe: QHCLHMIUTHHA BKJIIOHEHa B 00A3a-
TenbHylo Yacth hnoka 1 «JucumminHel (Momynan)» y4eGHOro miasa no Hanpaene-
HHIO 35.03.06 ArpoutbkeHepHs, HAMPABNEHHOCTH DNEKTPOOGOpYNOBAHHE M 3JIEK-
TPOTEXHOJIOT HH.

TpeGoBannsa K pe3y/bTaTam 0CBOEHHS AMCUHIUIHHLI: B pe3ynaLTaTe OCBOE-
HHSA TUCUMIUTHHBI G OpM HPYIOTCSA CNeAYIOLUHE KOM NETEHUHH (HHAHKAaTOpbl AOCTIDKE-
Hus komneteHuun): OMNK-1 (OIK-1.1), OIIK4 (OINK4.2), OITK-5 (OIK-5.1).

KpaTkoe conepxaHmue 1HCUHMIHHDI:

OG61wue BONPOCHI 3NEKTPOTEXHONOTHH H €€ MPUMEHEHHE B CEJbCKOXO3AMCT-
BEHHOM NpoM3BOACTBE. [{MHAMMKa Harpesa. OCHOBbI IMHAMMKH 3JICKTPOHAr peBa.
Knaccupuxaumsa 31eKTpoTepm HUECKHX YCTaHOBOK. OCHOBHbIE MONOXEHHS pacyeTa
3/IEKTPOHAr peBaTe/IbHbIX YCTAHOBOK. [loBepouHbIH M KOHCTPYKTHBHBIA pacueTbl.
[MonHetii pacuer. Tennoso#t pacuer. YpaBHenue Terwiooro 6ananca. [Mpsamoit Harpes
COMPOTHBNEHHEM. DNIEKTPOKOHTAKTHBIH HarpeB. BuiGOp MCTOUHHMKA NUTaHMA 3JEK-
TPOKOHTAKTHOro HarpeBa. Cnocobbl 3/IEKTPHYECKOrO HArpeBa COMNPOTHBIEHHEM.
OneKTpHYeCKoe COMpOTHBEHHE MPOBOAHHKOB. DNEKTPOAHbLIN Harpes. Marepuans
3/1eKTpooB. PacueT 3nekTpoaHbIX HarpeBaTeNbHLIX YCTPOACTB. OnpeneneHue Tpe-
Gyemoit MOILHOCTH W KOHCTPYKTHBHBIX NapaMeTpoB 3JEKTPOAHO#H cucTeMbl. Oco-
GeHHOCTH IKCIUTyaTallMH 3JEKTPOAHBIX BOAOHArpesareei. KocBeHHbIH 31eKTpoHa-
rpeB CONpOTHBJIEHHEM. TpeGOBaHMA K MaTepHanaM M KOHCTPYKLMH HarpeBaTe/bHbIX
anemeHToB. TpyOuarbie anekTpHueckue Harpesateqd. OcOGEHHOCTH pacyeTa CTab-
HbIX HarpeBarenei. Pacuer ycrpolicTB Ha Ga3ze HarpeBaTe/bHBIX MPOBOAOB M kabe-
Neit. JnekTponyroBoii Harpe. CBOWCTBAa M XapaKTEPHCTHMKH 3MEKTPHYECKOH XYrH.
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Pexxumbl cBapkH M paboTa MCTOYHHKOB MHTaHMA CBApOYHOW AYrH. MHAYKUHOHHBIH
HarpeB. PexxMMbl HHAYKLHOHHOTO HarpeBa. OCHOBHbIE XapaKTEPHCTHKH MHIYKTOpa.
Bpi6op HCTOYHHKA MHTAHHA HHAYKUHOHHOTO HarpeBa. [{MBJIEKTPHYECKHH HarpeB.
OCHOBbI AMDNIEKTPHYECKOTO HarpeBa H ero ocobe HHOCTH. Bribop yacToTbl W Hanps-
XEHHOCTH 3JIEKTPHYECKOr0 NOJIA MPH AMBJIEKTPHYECKOM HarpeBe. MCTOUHHKH nuTa-
HHS YCTaHOBOK ADJIEKTPHYECKOro HarpeBa. TepMOONEKTPHYECKHH HArpeB H OXJ1a-
KIOEHHE.

O6wan Tpyn0eMKOCTb AMC UHNJIHHBI: 5 3ay4. en. (180 yacos).

TpomexyToUuHbIit KOHTPOIbL: 3K3aMEH.

1. Llean ocBOGHHSA 1 HC LUHMJIHHbI

Llenb10 0CBOEHHSL AHC LHMAHHBI «DJIEKTPOTEXHONOT HHY ABNAETCS GOpM upo-
BaHHe y O0y4aloWMXCA KOMMeTeHuui, 06ecneyrBaloHX OCBOEHHE TEOPETHUECKHUX
M MPaKTHYECKHX 3HAHHI OCHOBHLIX 3aKOHOB €CTECTBEHHOHAYYHBbIX NHMCLHILIHH, He-
06XoaMMBbIX /15 pelleHMA THNOBLIX M CTAHIAPTHBLIX 3a4ay MPH pacyeTe W BbIGOpe
HarpeBaTe/bHbIX 3/IEKTPOYCTAHOBOK H MPHOOpETeHHe YMEHHiH H HaBbIKOB B 00/1aCTH
MCTONIL3OBAHHA COBPEMEHHBIX TEXHONOrHiA no obecneyeHnio paborocnocobHOCTH
HarpeBaTe/bHbIX 3JIEKTPOYCTAHOBOK B CENbCKOXO3AHCTBEHHOM MPOM3BOACTBE; H3Y-
YeHHS METOOB IKCMEPHM EHTANIbHBIX HCCNIENOBAHHH M MCMBITAHHH Har peBaTe/IbHbIX
3/IEKTPOYCTAHOBOK C MPMMEHEHHEM HMHPOPMALUHOHHO-KOMM YHHKALIHOHHBIX TEXHO-
Noruii; npuMeHeHHe Ga3oOBbLIX 3HAHHH COBPEMEHHBIX LW POBBIX TEXHONOr MM, HC-
NoNb3YEeMBbIX MPH pacyeTe U BLIGOpE HArpeBaTesbHBIX 3JIEKTPOYCTAHOBOK; pa3BUTHE
TeXHHYeCKOH HaNpaBleHHOCTH MbILLIEHHSA CTYEHTOB.

MNpuobpeTeHre HaBbIKOB BiaaeHus nporpaMMamiu Mathcad, Matlab, KOM-
[MAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

[MproGpeTeHHe cTyneHTaM H yMEHHI NONb30BaThCA INEKTPOHHBIM H CHCTEMAM H
novcka naHHbiX: Google, Yandex, elibrary.ru, cybereninka.ru (rexHonorus
Big Data).

2. MecTo AHC LIMILIHHBI B Y4e GHOM mpouecce

NucuuminHa «QNEeKTPOTEXHONOT UMWY BKJIIOYEHA B 0O0f3aTeNbHYIO 4acTh
Brioka 1 «IucunminHbl (Moxynu)» ydebHoro nnaxa. JucummninHa «3neKTpoTexHo-
JIor MM» peanmzyercs B cooTBeTcTBHH ¢ Tpe6oBaHuamMu ®IOC, OIMOIT BO u Yye6-
HOro MnaHa Mo HanpaBneHHIO noarotoBkH 35.03.06 ArpoHHXeHepus, HanpaBieH-
HOCTH DJIeKTPoo60py 10BaHHE H 3JIEKTPOTEXHOJIOT HH.

[NpenwecTByloMMH KypcaMH, Ha KOTOPbIX HENOCpeACTBEHHO Gazupyercs
NHCUMILTHHA «DNEKTPOTEXHONIOMMH» ABJAIOTCA: BBEAEHHE B MNMPOQ)ECCHOHANBLHYIO
NEATENLHOCTD (2 Kypc, 3 U 4 ceMecTpbl ), MaTemaTHKa (1 kypc, 1-2 cemecTpsl; 2 Kypc,
3 cemecrtp), dmsuka (1 kypc, 1 u 2 ceMecTpsl; 2 Kypc, 3 cemecTp), HHHOPMATHKA H
und poBbie TexHonoruu (1 kypc, 2 ceMmecTp; 2 Kypc, 3 CeMEeCTp), KOM MbIOTEpHOE
npoektupoBaHue (1 kypc, 2 ceMecTp; 2 KypC, 3 CEMECTp), TEOPETHYECKHE OCHOBBI
3JIEKTPOTEXHHUKH (2 Kypc, 3 H 4 cemecTpbl; 3 Kypc, S CEMECTp), 3/IeKTPOHHAA TEXHHKA
(3 xypc, 5 u 6 cemecTpsi ), TerorexHHka ( 3 Kypc, 5 M 6 ceMecTpsl).

JucumnanHa «neKTpoTeXHONOr HH» ABJIAETCA OCHOBOMONAralLei NpH myye-
HHH CeayIOWMX AHCUMIVTHH: 3nekTporexHonorud B AIK (5 xypc, 9 cemectp); npo-
€KTHPOBAHHE CHCTEM 3JIeKTPHE MKaLmuH (5 Kypc, 9 cemecTp).

3HAHHA M YMEHHS MO AKCUHMIHHE «DJIEKTPOTEXHOIOr MH» HCTIONB3YIOTCA  [PH
NOJrOTOBKE CTYAEHTaMH BbIMTYCKHOM KBakd HKaLIMOHHOH paboThl.

Oco6e HHOCTBIO IHCLMIUTMHLI ABNAETCA HANHYME B €€ CONEPXKAaHHH COYETaHMS
YHCTO TEOPETHYECKHX BOMPOCOB C BOMPOCAMH, COAEpXALUMMH MPHKIAAHOH Xapak-
Tep.

PaGouyas nporpaMMma OuCUMILTMHBI «DJIEKTPOTEXHONOMHH» IS MHBAIMIOB M
JIMLL C OrpaHHYEHHbIMH BOBMOXHOCTAMH 310POBbs pa3pabaThiBa€TCd MHAMBHOYab-
HO C yuyeToM OCOOEHHOCTEH NCHX0( M3 MNECKOTO pa3sBHMTHA, MHAMBHAYANbHbIX BO3-
MOXHOCTEH H COCTOSIHHA 310POBbA TaKMX O0y4aIOLHXCA.

3. IMe pe ye Hb NIAHHPYeMBIX Pe3yIbTaTOB 06Y4e HHSl 10 AHC LIMTLTHHE,
COOTHECEHHbIX € ILIAHHPYEMbIMH Pe3y JIbTaTaMH OCBoe HHA 06pa3oBaTeIbHOH
Npor paMMbl

O6pazoBaTenbHble pe3yNbTaThl OCBOEHHA JUCLMILIHHEI 00y4arolMmMcs, npea-
CTaB/eHbl B Tabnuue 1.
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Tabanwa 1
T pe6orarus K pe1yasTaTaM OCBOE HHE Y A K MM HB
N Himexc Campmanme Hugexatopu B peyyasTave wayueNns y ofiy
nin | YoMmE- | xoMneTEHuMH (wnu ee xom neTenunf Iman ynen ampems
TeNmR @crn)
1. | ONK-1 |cnocoben peumrs vuno- |OMNK-1.1 wih OpM ALHONNO - HCNQMMIORATE OCHOBMME |METOMAN H PELLEHMA TH-
awe 1amun npodeccuo- |Henanmyer 22- |xoMmy WKOKM ECTECTBEHHOKA - | NOBMX W CTAWERPT i X
Hansnoh e M |xowm ALIES M C NP yuM X ans JAMY NpH pacueTe ¥
Ha ocHome Ima WMl oc- ans HHem P x THNOBM X M 8w Gope marpesarem -
HOBNHMX 18KOHOB MaTe- |CTAHABPTHMX I2MAY B COOT- | UM POBK X HHCTPYMEN-  |CTANZAPTIMIX J&MAN NPH | Mhi X I NEXT POYCTANOROK
MATHYECKHX W eCTECT- |BeTcTanm ¢ vanpasnenno- |1om (Google Jamboard, |pacuere u ambope Harpe- |c npmenennen um-
meHNN X KAYR C NpHe- |cThio npadeccuoranswofl | Miro, Kahoot) BATEM M X INexTpPoyCTa- (¢
HEHMEM m¢opuuuon- MESTEM NOCTH OCHORHM € JAKO0MN eCTe - NOROK C NPHM EHE NHEM EOMMYNMEATHE M X
MO -XOMM Y HH KA LIMOM Ml X yuMs X ancum- | und uh, ]
Texwnanor wll TUIMN, DEOGXOIDHN! ANA | KOMMYHNKATHBMN X TEX- |NPKM ENENNE npo-
pelueNun THNOBAIX M wonor ul, npraeraTa rpaMM i x uHTepdedl-
CTRWRPTHM X JMY NPH | npor panu e ff WnTep- cosMicramoft Office
pacuere W mmbope Ha- |Pefic Microsoft Office  |ans eunonnewnus 1amy
TpERATENS KM X INEKTPO-  [1ns BM nmy pod nswohl
ycranoaok npodeccHoransHOA nes- |nestemuocTu
TENMNOCTH
2 |OMK<4 |cnocobew peanigoem- |OINK<4 2 HAIKAYEHMHE COBPEMEN- | MCNONMIORATE COBPEM EH- | HA BbI KAM H NPId ENEHNE
Bare P Tex- |06 BAET M PEANIOYET | Hhi X UKD POBLIX HHCTDY- [Hue HH no comp x
HONOr UM U 05 bi-  |cospy uu  |muewntom (Google Jam- obecnewenuio paboro- rufl no obecnewennio
BaTh WX NPwuenenme 8 |no obecnevenuio paboro- | board, Miro, Kahoot) cnocobHocTw warpesa- | paboracnocobuocTw va -
npog eccHomans Hod €NOCOGMOCTH M ALK M P e TeNs X INEXT POY rpeaaTens i X INexTpo-
DEATELHOCTH; ofopynonanus a censcko- | rumu no ob aox e fcr- |y »
BENNOM NP pabx 6 M MA- |BENHOM e, i npow -
CTpe rpeBATEN. M X JNEKTPO- NPHN EHETA CORPDEM ENMLIE | BONCTBE; HABM KAM H
yc ace b p MNCTPYMEN-  |NPISd EHEHHA COBPEM EH-
ficTsennom nporason- | T (Google Jamboard, e und posnie HHCT -
cree M iro, Kahoot) pymentni (Google Jam-
wcnansioeats coapemen- |baard, Mir, Kahoot)
e K N0




4. CTPYKTYypa H colepKaHHe IHC UHILTHHBI

4.1 PacnipeneJie HWe TPYI0€MKOCTH AHC LIMMJHHBI N0 BHAaM paboT B
cemMecTpe

O6was TpyaoEMKOCTb AMCLMILIHHBI cocTamiseT 5 3au.en. (180 wacoB), ux
pacnpezeneHue no Bugam pabot B ceMectpax Ne 7 u Ne 8 npeacrarneHo B Tabnuue
2.

Aynuropuasn palora Bueayau-
Beero | JI n3 JIP | [IKP | Topuas
paGara CP

HauMeHOBaHHe pa3neioB H Tem
AMCUHNAHH (YKPYMHEHO)

HHEM . D IEKTPOKOHTAKTHbI /i HarpeB. Bl -
60p HCTOYHHKA MHTaHMA INEKTPOKOH-
TAaKTHOT O HAr peBa»

Pasnen 4 «3nexTpoaHbifh Harpes. Pacuer 20 1 1 18
3/IEKTPOAHLIX Har peBaTebHbIX yCT -
po#cTB. OCOGEHHOCTH IKCILTyaTa LMK
3INEKTPO/IHBIX BOJOHAr peBare fie i

Pazgen S5 «KocBeHHBINi 3nexTpoHarpes 25 1 2 2 20
conpoTuBneHWeM . TpeGoBaHus k Mare-
pHanaM M KOHCTPYKLMH HArpeBaTebHblX
3JIEM EHTOBY

Pazaen 6. «3nekTpomyroBoil Harpes. 18 18
CBO#iCTBA H XapaKTCPHCTHKH 3NIEKTpHYE -
ckoit ayr . PexuMbl cBapku 1 paGora Hc-
TOYHHMKOB NHTAHHA CBAPOYHOR AYT i

Pazxen 7 «M HIyKUHOHHBIH HArpeB. 20 2 18
OCHOBHbIE XapaKTEPHCTHKH HHIYKTOpa.
BbI6GOp HCTOUHMKA MHTAHHA»

Paznen 8 «J{1pnexTpHUECKHIl Har pes. 18 18
TepM 031 KTPHYECKHIA HATPEB H OXJIAX JIE -

HHE»

xowmaxmuas paboma na 04 04
npamexcymoyrom konmpone (K PA)

IMoaroroBka K YK3aMeHy 8,6 8,6
Bcero3a 8 cemectp 144 4 6 4 0,4 129,6
HTo0ro no auc uHnauHe 180 6 6 4 0.4 163,6

Tabnuua 2
Pac npeae.ie Hpe TPya0éM KOCTH IHC LMILIHHBI 0 BHAaM paboT B ceMecTpax
T pynoém kocTh
Bua yue6Ho# paborni o B T.4. no ceMecTpam
Ne 7 Ne 8
OO6wan TPyR0EM KOCTH JHCLIMIUTHHBI M0 Y4cOHOM Y nnaHy 180 36 144
1. KourakTHan paGora: 16,4 2 14,4
AyauropHasn paGora 16,4 2 14,4
8 mam uucne:
nexyuu (1) 6 2 4
npaxmuvecxue 3ansmus (113) 6 - 6
nabopamopwee pabomu: (/1 P) 4 - 4
xonmaxmuas paboma Ha npomexcymounom konmpone (K PA) 04 - 0,4
2. CamocTosTeanHan pabora (CFC) 163,6 34 129,6
Konmponenas paboma 10 10
camocmosmenbHoe wByNeHue pas0enos, Camonoo20moexa 145 34 111
(npopabomka u nosmoperue 1eKYUOHHO20 Mamepuana u Ma-
mepuana yuebruxos u yuebroix nocobuti, nodzomosxa x aa-
60pamopHuIM U NPaKmMuYecKuM 3aHAMuaM )
I1od20mosxa k 3x3ameny (konmpons) 8,6 8,6
B 1 npom e yTOYHOr 0 KOHTPOJIA © IK3aMEH
4.2 CoaepkaHHe JHCUHMIJIHHDbL
Tabnmua 3
TemaTHuyec KHil ILUTaH Y4e0HO#M AHC LIHMJIHHDI
HaumeHoBaHHE Pa3neoB H Tem A vanThyuN g afiora Buenxays
Bcero J n3 JP | IKP TopHas
RHCUHILIHH (YKPY MHEHO) paGata CP
Paznen 1 «O6ume BOMpoCkl 18 1 17
3NIEKTPOTEXHONIOr MM H €€ MPHM EHEHHE B
CENbLCKOXO3ANCTBEHHOM [MPOM3BOICTBE.
J{vHam uxa Harpesa. K naccvp mxaims
INEKTPOTEPM HIECKHX YCTaHOBOK»
Pa3zgen 2 «OCHOBHhIE NONOXEHUS 18 1 17
pacuyeTa 3 IEKTPOHAr peBaTe b Hb X
YCTaHOBOK»
Bcerosa 7 cemecTp 36 2 34
Paigen 2 «OcHOBHbIC NONIONEHHA 14 1 2 11
pacueTa 31EKTPOHAr PeBATE b HbIX
YCTaHOBOK»
Pa3aen 3 «[Tpamoit Harpes conpoTHBIE - 20 1 1 18

Paznen 1. O6Lume BOMpoCk! 3JIEKTPOTEXHOIOr MM H €€ MPHUMEHEHHE B CEbCKOX03 -
CTBEHHOM npoisBoacTBe. JlHHaMuka Harpea. Knaccud HKauWs 31EKTpOTEpM Hue-
CKHX YCTaHOBOK

Tema 1. O6Lune BONpOCHI 3EKTPOTEXHONOTMH H €€ MPHMEHEHHE B CEJIbCKOXO-
39HCTBEHHOM Mpom3BoACTBe. JIMHaM 1Kka HarpeBa

PaccMarpuBaeMble BONPOCHI.

TepMHHbI W OnpeneneHMs 3nEKTPOTEPMHH. 3aKOHOMEPHOCTH Npeobpa3oBaHUs
3NEKTPHYECKOH IHEPTHH B TEIUIOBYHO. DI HUECKHE OCHOBBI H KOJHYECTBEHHbIE 3a-
KOHOMEPHOCTH NpeoOpa3oBaHKs 3JIEKTPHUYECKOH 3 HEPT HH B TEILIOBYIO.

[ToHsATHe (ANEKTPOTEpM MYECKHE YCTaHOBKHY». Buabl 3/eKTpoTeXHONOrHA H 06-
NacTH MX MCMONBL30BaHHA B CENBCKOXO3ficTBEHHOM mpomsBoacTBe. OCHOBHBIE CMO-
cobbl Mpeobpa3zoBaHMA 3NEKTPOdHepruM B Apyrue BHabl. [Ipamoe nmpeobpasoBaHHe.
KocsenHoe npeobpasoBanHe. Buabl HarpeBa: HarpeB COMPOTHBIEHHEM,, TyT OBOH Ha-
rpeB, HHAYKUHOHHBIA HarpeB, AMBJIEKTPHYECKHA HarpeB, 3JIEKTPOHHbIA HArpes, Ha-
rpeB IBJyYEHHEM OINTHYECKOrO KBAHTOBOrO reHepaTopa (flasepa), rula3MeHHbIH Ha-
rpes. IlonsTHe «3nexTporepMHueckHe ycTaHOBKW». COBpEMEHHOE COCTOSHHE H
TEHAECHUHH pa3BHTHA 3NEKTPOTEXHONOrHH. OObeM 3EKTPHYECKON 3 HEPr HH B IHEp-
reTuueckoM GanaHce CeMbCKOro X03AHCTBA.

Tema 2. Knaccud ukaumst 31eKTpoTepMHIECKHX YCTAHOBOK



PaccmarpuBaeMble BOnpochl.

TMoHATHe (3NeKTPOTEPM HYECKHE yCTaHOBKH». Knaccwd Hkaums 3nekTporepM Hue-
ckux yctaHoBok (O TY): a) no poay Toka; 6) no yactore Toka; B) no crnocobam ten-
Jionepeayu; r) no TEXHONOrHYECKOMY Ha3HAYEHHIO: 1) no crnocoby mpeBpatie HKUA
3JIEKTPHYECKON IHEPr MU B TEIUVIOBYIO; €) MO HAMPAXKEHHIO NMHTAHMUA; XK) Mo pabouei
TeMnepaType.

Knaccudpukaums 3nexkTporepm HUECKMX YCTAHOBOK Mo crnocoby mnpeBpatieHus
3JIEKTPHYECKON IHEPrHH B TEIUIOBYIO: HarpeB COMpPOTHBIEHHEM, HArpeB JJIEKTpHUeE-
CKO# Ayroi, HarpeB B NepeMEHHOM Mar HHTHOM MoJjie — HHAYKLHOHHBIHA cnocob, Ha-
rpeB B NEPEMEHHOM JJIEKTPHUECKOM MOJIE — OHBJIEKTPHUECKHH cnocob, Harpes 3Jek-
TPOHHBIM My4YKOM, HarpeB KBaHTaMH (MHpakpacHbIi, Na3epHblii cnocobbl Harpesa),
Mna3MeHHbl i HarpeB. Knaccnd ukaumus 3/1eKTpoTe pM HIECKHX YCTaHOBOK MO PO&Y TO-
Ka: MOCTOAHHOrO TOKa, nepeMeHHoro Toka. [lo yacrore Toka: NpOMbILLIEHHOM Yac-
Torbl (50 T'u), MOBBILIEHHOM YacTOThbI, BBICOKOH YacCTOThI, CBEPXBbICOKOH 4YacTOThI.
[To By Harpesa: npAMOro Harpesa, KOCBEHHOro Harpesa. [To paboueit Temnepaty-
pe: HIBKOTEM NiepaTypHbIE, CPEAHETEM NEpaTypHbie, BbICOKOTEMMeEpaTypHsie. [To Tex-
HOJIOr H4€CKOM Y Ha3 HAYE€HHIO: yHHBEpPCAbHble, CNeLManbHbIE.

Pa3nen 2. OcHOBHbIE NOJIOXKEHHA pacyeTa 3JIEKT POHAr peBaTe IbHbIX YCTAHOBOK
Tema 1. OcHOBHbIE NOJNIOKEHHS pacueTa 3JIeKTPOHar peBaTe/bHbIX YCTaHOBOK
PaccmarpuBaeMbie BOMpOCH!.

[ToBepouHbI# M KOHCTPYKTHBHbIH PacyeT 3JIEKTPOTE PM HUeCKHX ycTaHoBOK. [Ton-
HbIH pacueT. A3poaHHaM Mueckui pacuer. ['MapaBnuveckui pacuer. MexaHuueckHii
pacyer. DNEKTPHYECKHI M KOHCTPYKTHBHBIH pacueThl. TennoBoi pacuer. Ypashe-
HHe TervioBoro GanaHca. OnpeaeneHHe MOLUHOCTH, TEM NepaTypbl NOBEPXHOCTH Ha-
rpeBaTe/lbHbIX 3JIEMEHTOB, WHTEHCHMBHOCTH TEIUIOOTAa4H, NapaMeTpoB TeEIUIOBO#
monsumy, Ternoboro KITJ # ocHOBHBIX KOHCTPYKTHBHbIX Pa3MEPOB 3JIEKT POTEPM H-
4ecKO# YCTaHOBKHM. McxolnHble naHHble AnA pacueTa: HanpskeHue nuraHus U,
MOLUHOCTb OAHOro HarpeBatens P,; ycnoBus paborTel HarpeBaTebHbIX 3JIEMEHTOB,
TeMnepaTypHblA pexuM. Pacuer HarpeBaTeneii OCHOBaH Ha COBMECTHOM pellie HUM,
CBA3BIBAIOLLMX 3/IEKTPHYECKHE H TETUIOBbIE MAPaMETpPbl HarpeBaTtenei. OnpeneneHue
teroBoro KITJl u yaenbHoro pacxona 3eKTpHUYecKoi 3Heprud. Boibop Temiosoit
monaund. CxeMbl BKIIOYCHHA HarpeBaTe/IbHBIX I/IEMEHTOB M Cnocobbl peryHposa-
HHUS MOLLHOCTH 3JIEKTPOTEPM HYECKHX YCTAHOBOK.

Pazaen 3. Tlpamoii HarpeB conpoTHBe HHEM. DNEKTPOKOHTAKTHLIH HarpeB. BbiGop
MCTOYHHMKA MHTaHUA 3JIEKTPOKOHTAKTHOIO Har peBa

Tema 1. Cnoco6bl 3N1EKTPHYECKOrO HarpeBa COMPOTHBIEHHEM. DJIEKTPHYECKOE
COMPOT HBJIEHHE MPOBOAHHKOB

PaccmarpuBaembie BOMPOCHI.

DB HyYecKas CYLIHOCTb 3JIEKTPHYECKOrO COMPOTHBAEHHA. DB HYECKas CYLUHOCTh
Harpesa conpoTusieHueM. [IpAMO# 3JeKTPOHAarpeB COMPOTHBIEHHEM MPHMEHAOT
IUTA 3JIEKTPONPOBOIAILMX Cpel H MaTepranoB. Harpes ocyiuectainercs 3a cyet npo-
XOXJAEHH 3NEKTPHYECKOro TOKa HEMOCPEACTBEHHO YEpe3 HarpeBaTeSbHYI0 Cpexy
WIH MaTepuan (aetans). 3akoH xkoyas-JleHua. TTpoBOAHHKH nepBOro H BTOpOro
pona. Cnocobbl 31€eKTpOHArpeBa COMPOTUBJIEHHEM . DJIEKTPOKOHTAKTHbIH Harpes Me-

TaUTHYECKHX TEN — MPOBOAHHKOB | poga. DneKTpoaHblii HarpeB — MpAMOW Har peB
3/1EKTPONPOBOALUKX CPel MPOBOAHHKOB 2 pOJia, HMEIOLUMX HOHHYIO MPOBOANMOCTh
(Bona, MONOKO, NOYBA H T.M.). DNEKTPHYECKOE COMPOTHBJIEHHE MPOBOJHHKOB NEPBO-
ro ¥ BTOPOro poaa. Y AenbHoe 3JIEKTPHYECKOE CONMPOTHBIIEHHE NMPOBOAHHKOB. 3aBH-
CHMOCTb y/I€/IbHOrO CONPOTHBJIEHHs NPOBOAHHKA OT TEM NEPATYPHI.

Tema 2. DnexTpokoHTaKTHbIH HarpeB. BoiGop MCTOYHHKA MHUTaHMA 3EKTPOKOH-
TaKTHOTrO Harpesa

PaccmarpuBaembie BONpock!.

OneKTPOKOHTAKTHBbIH Harpes. [IpAMON HarpeB CONPOTHBIEHHEM METAUTHYECKHX
TENl Ha3bIBAIOT 3JIEKTPOKOHTAKTHBIM. OCHOBHblE 001aCTH NPHMeEHEHUA: NPAMON Ha-
rpeB METAUTHYECKHX [eTaneil (3aroroBok) HeCNoXHOM ¢opmsl (BasoB, ocel, TpyO,
JIEHT) MPH MX TEPMHYECKOH W MeXaHHUYECKOH 0OpaboTke; KOHTaKTHas cBapka, Ha-
NNaBKa NpH BOCCTAHOBJICHHH M3 HOLLE HHbIX META/LTHYECKHX [eTalei; mporpes Tpy-
60npoBOOB C LENBIO pa3MOpaXKHBAHHA, MPEAOTBpaLIEHHA 3aMep3aHus, NOAOTpeBa
LHPKYHpYIOLLe H XKHAKOCTH. CXeMa YCTaHOBKH 3JIEKTPOKOHTAaKTHOro Harpesa. Bei-
6Op HCTOYHHKOB MHMTAaHHA 3JIEKTPOKOHTAKTHOrO Harpesa. PacueT mapaMeTpoB HC-
TOYHHKA MHTAHHA YCTAHOBOK 3JEKTPOKOHTAaKTHOro Harpesa. Koagduument nones-
HOTO NEHCTBHA YCTPOMACTBA 3/IEKTPOKOHTAKTHOrQ HArpeBa. 3aBHCHMOCTH TEIUIOBOrO
KI1/1 or reoMeTpuyeckux napaMerpoB AeTaH.

Pacuer u BEIGOp HarpeBaTenbHbIX TpaHchHOpMaTOpoB. MOLHOCTL TpaHchopma-
TOpa H €ro BTOPHUHOE HAMpsKE HHE.
HenoctaTku M npe MMy WeCTBa 3/1EKTPOKOHTAKTHOTO HarpeBa.

Pa3nen 4. Dnexrponnslit Harpes. PacueT 3/1eKTpOaHBIX HAar peBaTe/bHbIX YCTPOHCTB.
Oco6e HHOCTH 3KCIUTyaTauMH 31€KTPOAHBIX BOAOHAr peBaTelie i

Tema 1. DnekTpoaHbl it Har pes. MarepHansi 31eKTpOaOB

PaccmarpuBaeMble BOMpPOCHI.

Martepuaiibl 31€KTpoaoB: 1) I TEXHHYECKHX Lienei: KOHCTPYKLIHOHHAA CTajlb H
NaTyHb; 2) A MHLLEBBIX LENEi: rpaduT, HepXxaBelowas CTalb U THTaH.

OeKTPoHble CHCTEMBI: M3 3/IEKTPOAOB M3OMHyThIX o yriom 120°, 13 KoaKCH-
aNbHBIX (UMNHHAPHYECKHX ) IIEKTPOAOB, M3 MIOCKHX 3nekTponoB. CxeMbl 3aMelLe-
Hua. JlomycTMas [UIOTHOCTb TOKA HAa 3MIEKTPOJAX M HAMPAXKEHHOCTD 3JIEKTPHUYECKO-
ro nons.

Otamume 31eKTPOAHOro HarpeBa OT ApYrHX BUIOB Harpesa.

Tema 2. Pacuer 3/1€KTpoaHbIX Har peBaTelbHbIX YCTPOHCTB. OCO6E HHOCTH JKC-
IUTyaTaLMHH 3J1EKTPOAHBIX BOAOHATr peBaTeiei

PaccmarpuBaeMbie Bonpochl.

Pacuer anekTpoaHBIX HarpeBaTesnbHbIX YCTpoHCTB. OnpeneneHue Tpebyemoi
MOLUHOCTH M KOHCTPYKTHMBHbIX MapaMeTPOB 3JIEKTPOAHOH CHCTEMBI. [TapameTpsl Ha-
rpeBaTeferd NEpHOAHYECKOrO AEHCTBMA IS ompenesieHus TpebyeMoid MOLIHOCTH:
06neM HarpeBaeMoro Marepuana, yAe/lbHas TEMIOEMKOCTh, IUVIOTHOCTh MaTepHana,
YZAENIbHOE 3JIEKTPHYECKOE COMPOTHBEHME, BPEMS HArpeBa, HauajlbHAs W KOHEYHas
TeMmnepatypsl, Tepm Hueckuit KI1J. HarpeBatenn HenpepbiBHOro aeficteua. [lpows-
BOAMTE/ILHOCTL HArpepaTened HenmpepbliBHOro AeHCTBMA. PacueTHas MOWHOCTL H
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pacueTHbIi TOk HarpeBaTens. OcO6EHHOCTH 3KCIUTYaTalMH 3JEKTPOAHbIX BOJOHA-
rpesarenen.

Paznen S. KocBeHHbI# 3nekTpoHar peB conpoTHBiae HHeM. TpeGoBaHHA k MaTepHa-
NaM M KOHCTPYKLHH HarpeBaTe/TbHbIX 3JIEMEHTOB

Tema 1. KocBeHHbIH 3neKTpoHar peB conporuBjieHHeM. Tpe6oBaHuA k MaTepua-
NlaM W KOHCTPYKLHM HarpeBaTeNbHbIX dneMeHToB. Tpy6uarble IneKTpHYecKHe Ha-
rpeBaTesu

PaccmarpuBaeMbie BONpOChI.

KocBeHHbI i 3/1EKTPOHar peB COMPOTHBIEHHEM - JJIEKTPHYECKHI TOK NpoTeKaeT
No JNIEKTPHYECKHM Har peBaTesIsiM, TEIUTO OT KOTOpbIX NMepefaeTcs HarpeBaeMoii cpe-
ne. KocBeHHbI# 31€KTpOHar peB CONPOTHBIEHHEM - [UTA MPOBOISALLUMX M HENPOBOIA-
wux MatepuanoB. TpeGoBaHus k BbIGOpY MaTepuana HarpeBaTeNlbHbIX 3IEMEHTOB H
HX KOHCTPYKUHMH. MaTepuanbl HarpeBaTesibHbIX 3JIEMEHTOB: XapOCTOHKHE, Xapo-
NpOYHbIE H TEXHONOTHYHBIE.

Knaccwpnkauus 31eMeHTHbIX 3JIEKTPOHar peBaTebHbIX YCTAHOBOK DNEMEHTHbIE
3MIEKTpOHArpeBaTe/lbHble YCTAHOBKH MOJAPA3fC/AIOT: MO XapakTepy paboTbl — He-
NPEePLIBHONO H NEPHOAHYECKOTO NEHCTBUA (MPOTOUHBIE H HEMPOTOUHBIE), MO KOHCT-
PYKTHBHbIM OCOOEHHOCTAM — nepeHOCHbIE, HANOJNbHbIE, HACTEHHBIE; MO Yucay ¢a3 —
onHodasHele M TpexdaiHbie; N0 HCMONB3YEMOMY HAMPAXKEHHIO — C HATPSXKEHHEM 110
1000 B u cBbite 1000 B; no ucnonb3yeMbIM Har peBaTe bHbIM 3/1EMEHTaM — ¢ TpyO-
YaTbIMH 3JIEKTPHYECKHM M HarpeBaTe/ibHbIM M dsieMeHTaM U (TOHBI) 1 ¢ repmerHu-
HbIMH YTONbHO-TpadMTOBLIM H NMPOBOAHHKAM H. Har peBaTenbHble 3/1€eMEHTBI NO KOH-
CTPYKTHBHOMY WCMOJTHEHHIO: OTKpPBIThIE, 3akpbiThie H repmervdeckue (TOHbl).
Tpy6uatsie 3nexktpuueckue HarpeBaten (TOHbI). DnexTprueckuit H KOHCTPYKTHB-
Hbl il pacyeThbl HAr peBaTebHbLIX 3JIEMEHTOB,

[TperMyLUECTBA H HE JOCTATKH KOCBEHHOT O 3JIEKTPOHAr PEBA CONPOTHBIEHHEM .

Tema 2. Oco6eHHOCTH pacyeTa CTallbHbIX Har peBaTeieit. PacueT ycTpoiicTs Ha
6a3e Har peBaTe/IbHbIX NPOBONOB H Kabenek

PaccmarpHBaembie Bonpochl.

Oco6eHHOCTH pacueTa cTa/bHbiX HarpeBateneit. Har peatenbHble NnpoBoaa M ka-
6enn. TexHHuYeckwe NaHHbIE HAarpeBaTeNbHBIX MPOBOAOB H kabeneit. Knaccud vka-
LHA rpelolMx kabeneit N0 KOHCTPYKTUBHOMY HCMOJHE HHIO.

Pacuer ycTpo#cTB Ha 6a3e Har peBaTenbHbIX MpoBoaoB M kabenei. UcxonHbie
NaHHBbIE /1A pacyeTa Har peBaTe/bHbIX YCTPOHCTB. 3anaua pacuera. [locnenoBares-
HOCTb BbIMOJIHEHHA pacuyeTa.

OcHoBHble 06/1aCTH HCMOMB3OBaHUA YCTPOHCTB HAa Ga3e HarpeBaTe/bHbIX NPOBO-
IOB H kabenei.

Pa3gea 6. DnekrpomyroBoit HarpeB. CBOHCTBA M XapaKTEPHCTHKH 3/1EKTPHYECKOM
nyrH. Pexxumbl cBapkH M pabora HCTOYHHKOB NMHUTaHHA CBApOYHOM AyrH

Tema 1. Dnekrpoayrooii HarpeB. CBOACTBA U XapaKTEPHCTHKH 3JIEKT pHUECKOIH
OyrH

PaccmarpuBaeMbie BOMPOCHI.

diBHyeckas MPHpOAa 3JEKTPOXYTOBOro pa3paia. DNeKTpUueckas Jyra: BOJIbLTO-
Bas Oyra, QyroBoH paszpai. CBO/CTBa M XapaKTEPHCTHKH 3/IEKTPHYECKOH QyrH. 3a-
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XKHraHue, YCTOHYHMBOCTb FOPEHHA W peryiHpoBaHHe Toka OyTH. BonbT-amnepHas
XapaKTEepPHUCTHKA IJIEKTPHYECKOH AYTH (3aBHCHMOCTb MA[CHHA HAaMpsXEHHsA HA Jyre
OT 3HayeHUA Toka). OcOGEHHOCTH ropeHHs 3IEKTPHYECKON AYTH HA NePEMEHHOM TO-
ke. [TpeuMyiliecTsa, HeaOCTaTKK M 06NACTH HCMONB3OBAHMA 3N1EKTPOLYrOBOrO Har pe-
Ba.

Tema 2. PexxuMbl cBapkH H paboTa HCTOUHMKOB MHTaHWA CBAPOYHOH 1YT H

PaccmarpuBaemblie Bonpochl.

Bum! 3nekTpocBapkM M MX npuHUMNUaibHOe pasnuuue. Jlyrosas cBapka, kak
€nocob CoeAMHEHNA Pa3IHYHBIX METAIUIOB M CILTaBoB. OCODEHHOCTH CTBIKOBOH, TO-
Y4e4HOH M ponHkoBO# 3nekTpocBapkd. ToueuHas cBapka. PonukoBas (LIOBHas)
cBapka. MCTOYHMKH NUTaHKA yCTaHOBOK 3/IEKTPOLYrOBOrO 3/EKTPHYECKOTO HArpe-
Ba. TpeOoBaHMsA, NpembABIsSEMble K HCTOYHMKAM MHTAHHA CBapOYHOH HyTH (Tpebo-
BaHHsA, MpEABABIAEMbIE K HCTOYHMKAM CBApOYHOro Toka). TexHonor uueckHe Tpebo-
BaHHA. TeXHHKO-3KOHOM HuecKne nokasarenu. PexxuMbl paGoTbl MCTOYHHKOB MHTa-
HHA 1A JQYTOBOM CBapKH: NMPONO/KHTENbHbIH, MNepeMexaroWHHca M MOBTOPHO-
KpaTkoBpeMeHHbli. Knaccudukaums MCTOUHMKOB MUTAHHA: NO POOY TOKa, MO BHAY
BHELLIHHX XapaKTEPUCTHK, MO cnocoby MOMyuYEHHs IHEPrUH, MO KOjH4ecTBY obciy-
KHBAEMbIX MOCTOB, MO NPUMEHEHHIO. MCTOYHHKH MHTaHWA NEPEMEHHOrO TOKa.
CeapouHble TpaHchopMaTopbl. MCTOUHMKM NUTaHMA CBAapOYHOA AYrH MOCTOAHHOrO
Toka. [lonynpoBonHHKOBbLIE BhINPAMHUTENH (MOCTOSHHOrO Toka). CBapoyHbIE TEHe-
paTopbl NOCTOAHHOrO Toka (npeobpa3zosarenu). BenrwibHble resepatopsl. Cnocobet
perynMpoBaHus cBapouHo# ayrd. [lpeuMyluecTBa M HelOCTaTKH CBapOYHbIX arpera-
TOB HA MOCTOSHHOM H MEPEMEHHOM TOKe. Y CTPONACTBA, B KOTOPbIX SABJIEHHE 3JIEKTPH-
YECKOH MyTH ABSETCA BPEAHBIM: KOMMYTALMOHHBIE YCTPOWCTBA, aBTOMAaTHYECKHE
BbIKJIIOYATEH, BbICOKOBOJIbTHblE BbIK/IOYATEH, KOHTAKTOPbI.

Painen 7. MHoykuHoHHbIH Harpes. OCHOBHbIE XapakTepHCTHKH MHAYKTOpa. BriGop
MCTOYHHKA MHTAHUA

Tema 1. MHnykuHOHHbI# Harpes. OCHOBHbIE XapaKTEPHUCTHKH HHIYKTOpa

PaccmarpuBaeMbie Bonpochl.

@iz Hueckas OCHOBa HHAYKUMOHHOTO Harpesa. MHIyKUHOHHDBI A HarpeB nosynpo-
BOJHHKOBbLIX MATEPHAJIOB B MEPEMEHHOM MarHMTHOM nosie. 3aKOH 3JIeKTPOMar HUT -
HOW Munykuun Papases-Maxcsenna u 3akoH J[xoyni-JleHua. Bekrop miOTHOCTH
NoToka MOWHOCTH HiH BekTop [NoitruHra. MHIyKUHOHHBIH Har peB: NOBEPXHOCTHbI i,
ry6uHHLI#H, ckBod HOH. Onpe el HUe TEUIOBOI MOLHOCTH B HarpeBaTeIbHOM Mate-
pHane npu MHAYKUHOHHOM Harpese. KooddHumeHT nonesxoro neictBus H koo du-
LHEHT MOLHOCTH MPH HHIYKLUHOHHOM HarpeBe. PexxyMbl HHAYKLUHOHHOrO Harpesa.
YCTaHOBKH MHIYKLHMOHHOrO Harpesa. HarpeBatenbHblit HHIYKTOp — paGounii oprau
YCTaHOBKH MHIYKUHMOHHOro Harpesa. KoHcTpykums uHaykropa. GopMbl HHOYKTOpa:
TpyGuaThbie, B BHIE (GMeHKH», BOCLMEPKH, TPEX JIMCTOBOro kiesepa. MHIyKTOpbI:
UWIHHIPHYECKHE, OBATbHbIE, LLENEBLIE, CTEPKHEBBIE, IUTOCKHE W neTaeBble. Knaccel
De/IEHHA HHIYKTOPOB: HH3KOYACTOTHBbIE H BLICOKOYACTOTHbIE. Bb1GOp UTHHBI M YMCna
BHTKOB MHAyKTOpa. Onpeae/eHne BHyTPEHHErO IMaM eTpa HHAYKTOpa.

Tema 2. BbiGOp HCTOYHHKA MUTAHKA HHIYKLIHOHHOr O HAT peBa

PaccmarpuBaemsie Bonpochl.



HCTOYHMKH NMHUTAHHS YCTAHOBOK MHIYKLHMOHHOrO 3JekTpuyeckoro Harpesa. Ie-
HEpaTopbl HHAYKLHOHHLIX TOKOB. THpHCTOpPHBIE Npeobpa3osarenu yacToThl. UHBep-
TOpbI TOKa, pe30HaHCHble HHBEPTOPbI. COBPEMEHHBIE UCTOUYHHKH MHTAHHUS MHIYKLUH-
OHHBIX YCTaHOBOK. DJIEKTpHUYeckasi CXeMa reHepaTopa HHIYKUHOHHOr O HarpeBa.
Pa3nea 8. i nekrpuueckuii HarpeB. TepMOOIEKTPHUYECKHI HAarpes M OXJ1aXK 1€ HHe

Tema 1. OCHOBBI IHDJIEKTPHYECKOTO HAr peBa M ero ocoO6e HHOCT U

PaccMarpuBaemblie BOMPOCHI.

Jl¥pnexTpuyecKkuit HarpeB Moy NpOBOAHHKOB M NpoBoaHHKOB I pona. ®OmsHye-
CKas OCHOBAa A¥DJIEKTPHYECKOrO Harpesa. Bbibop 4acToTbl M HaMpsXEHHOCTH 3/1eK-
TPHYECKOroO NONA NpH AvdeKTpuueckoM Harpese. [Tpouecchl nonspusaunu. OcHOB-
Hbl€ 0COGEHHOCTH AH3EKTPHYECKOrO HarpeBa MaTepHanoB. YCTaHOBKH [UIA AHDNiEK-
TPHYECKOro HarpeBa. ICTOUHHKH NMHTaHHA YCTAHOBOK AMDJIEKTPHYECKOrO Harpesa.
Pacuer koHaeHcaTopa WA AvBJEKTpUYeckoro Harpepa. O06/MacTH MPHUMEHEHHSA [H-
3neKTpHyeckoro Harpesa. [IperMylecTBa W HEJOCTAaTKH AMDNEKTPHYECKOrO Harpe-
Ba.

Tema 2. TepMO3IeKTPHYECKHIA HATPEB H OXNAXKAEHHE

PaccmarpuBaeMbie BOMpOCHI.

TepmoonexTpuyeckue sBneHud. TepmoonekTpHueckue Stdextn: 3eebexa,
MMenbTbe ¥ ToMcoHa. DB HUECKHE OCHOBBI TEPMO3JIEKTPHYECKOIO HArpeBa H OXJ1ax-
nenus. TepmodC. TepmoanekTpHueckHe TerioBbie Hacockl. Knaccud uxaums ten-
NoBbIX HacocoB. [NpuHuMn paGotbl TemnoBoro Hacoca. McnonkzoBaHHe TEMIOBbIX
HaCOCOB B CeJIbCKOXO3AHWCTBEHHOM npou3BoacTee. [IpeHMyLLECTBA M HEAOCTATKH
TEPMOBJIEKTPHUYECKOrO HarpeBa M oxsaxcacHus. O6nacTH NpUMEHEHHA TEPMOBJIEK-
TPHYECKOro HarpeBa M OXJIaXKAEHHUs.

4.3 Jlekuuw/naGopaTopHble paGoThbL/NPaKTHYEC KHE 3AHATHSA
Tabnuua 4
Conepxanue sie KUMiL/1a00paTOPHLIX PaboT/NPaKTHYECKHX 3AHATHI H
KOHT PO JibHble MePONPHATHA

TPHYECKOE COMpO-
THBIEHKE NpO-
BOIHHKOB

Tema 2. 3 nexrpo-
KOHTaKTHbI i Ha -
rpeB. Bm6op nc-
TOYHHKA NUTAHKUA
3/1e KTPOKOHTAKT -
HOT O Har pena

HHEM . 3 IEKTPOKOHTAKT -
Hbl A HarpeB. BuiGop uc-
TOYHHKA MHTaHUR INEK-
TPOKOHTAKTHOT O HAr peBa.
(c MymbTHMEIHa-
Mpe3eHTaLm )

Power Point

Ne Haisauue pai- | Ne nuazsanue nexunit/ | ®opm Hpyemnie Bua Koa-
n/n nena, TeMbi nabopaTopHbix pa6or/ | KOMNETEHUHH | KOHTPOJILHOIrQ B0
NPA KTHYEC KHX 3aHATHi MEpONPEETHE | YacoB
Tporepm Hueckux | Power Point
YCTaHOBOK
2. [ Pazaen2 «OcHOBHBIE NONOXKEHHA PaCyeTa 1
3.J1e KT PO HAT PEBATE NbHBIX YCTAHOBOK»
Tema 1.Ocuor- | Jlekims Ne | . OcHoBHBIE OIK-1 |
HBI€ NOJNOXEHHA NONOXKEHHA pacyeTa (OINK-1.1)
pacyeTa 3NeKTPO- | 3/IEKTPOHAr PEBATE b HbI X OlNK 4
Har peBaTe/lbHbIX | YCTAHOBOK. OlK 4.2)
YCTaHOBOK (MymBTHMEHa-
Mpe3CHTaLMA )
Power Point
8 cemecTp
3. | Paigen2 «OcHOBHbIE N00XKE HHA pacueTa 3
J.J1e KT POHAT PEBATE ILHBIX YCTAHOBOKY
Tema 1.Ochos- | Jlekust Ne 2 . OcHOBHbIE OIK -1 1
HbIC MOIOKEHHA NONOXEHHS pacyeTa (OMnK-1.1)
pacyeTa 3NeKTPO- | NEKTPOHAT PEBATE b HbI X OlK 4
HAr peBaTe/IbHLX | YCTAHOBOK. OrK4.2)
YCT2HOBOK (cMymbTHMEMA-
npe3cHTaLms )
Power Point
[1pakTH4eCcKoe 3aHATHE OINK-1 YcTHhl i onpoc 2
Ne |. Peluenne 3amay no (OMNK-1.1),
OMpe i€ I HHIO MapameT - OlK 4
POB 3J1EM CHT HBIX HAT pe - OlK 4.2)
BaTened.
Mentimeer.
4. Painen 3 «T1psamo# Harpe B CONPOTHB.1E HH- 2
eM. D 1eKTPOKOHTAKT Hbiji Harpes. BuiGop
HCTOYHHKA NHUTAHHA 3.1€ KT POKOHTAKTHOTO
Har pe Ba»
Tema 1.Cnocobt: | Jlekums Ne 2. [psm oii Ha- OIK-1 1
INEKTPHYECKOr 0 rpeB CONPOTHB/IE HHEM . (OIK-1.1)
Har peBa comnpo- Cnocobbl INeKTPHYECKO- OlNK 4
THBIECHWEM . MK~ | 0 HArpeBa COMPOTHBINC- OnK4.2)

Ne | Hazpaume pai- | Ne n HazBaHue nekuuit/ | @opm HpyeM bie Bua Kon-
n/n nena, Tem bl na6opaTopHbIX paboT/ | KOMNETEeHUHH | KOHTPOJLHOIO BO
NPaKTHYEC KHX 32 HAT Wit MEPONPHETAS | YacoB
7 cemecTp
1. Pazzen 1 «O6Gwme BONpoc b 3.1 KT pOTEXHO- 1
JIOTHH H €€ NPHMEHEHHE B CEALC KOXO3AMH-
CTBe HHOM NpoHs BoacTBe. [l HHaM HKa Har pe-
Ba. Kaacc nd Hica UHA 3/1e KTPoTe pM H4e C KHX
YCTRHOBOK»
Tema 1. O6inne Jlexums Ne 1. O6uuve Bo- OIK -1 1
BOMPOCHI 3 JIEK- MPOCHI 3 JIEKTPOTE XHOJIO- (OIK-1.1),
TPOTEXHONOTHH H | THH H €€ MPHM CHEHKE B OIK 4
€€ MPHMEHEHHE B | CEJIbCKOXO3AACTBE HHOM OlK4.2)
CeNLCKOXO0IANACT- | MpomsBoACTBeE. Jl HHAM HKa
BEHHOM MpOIB - HarpeBa. Knaccup uxaumus
noacTBe. J{uHa- IMICKT POTEPM MHECKHX YC-
M MK HAr peBa TaHOBOK.
Tema 2. Knaccu- | (c MymTHMEnHa-
¢uxauma Inex- pe3eHTaLms )
15




HHS K MaTepuanam
H KOHCTPYKLIHH
HAr peBaTe b Hbi X
anemeHroB. Tpy6-
4aThle 3 IEKTPHYC -
CKHE Har pesaTe
Tema 2. OcobeH-
HOCTH pacueTa
CTaNkHbIX HATpE-

PYKLHH HAr peBaTe b HblX
InemeHToB. Tpy6uatsie
INEKTPHUECKHE Har peBa-
TENH.

Oco6GeHHOCTH pacyeTa
CTaLHBIX HArpeBareic .
Pacuer ycrpoficTs Ha Ga3e

Har peBaTe b HbI X MPOBOJIOB
H kabenechi. Meroanka

N | Hazpanmue pai- | Ne H HazBaHHe JekuHil/ | Dopm HpyeM bie Bun Koa-
n/n nena, Tem bl 1a60paTOPHLIX pa6OT/ | KOMMNETEHUHH | KOHTPOJALHOTG BO
0pE KTHYEC KHX 3 AHAT Wi MepNOpHEETES | 9ac0B
Tema 2. I nexTpo- | [pakTHyECKOE 3aHATHE OIK -1 Yecrumiii anpoc 1
KOHTaKTHbl /i Ha - Ne 2 . BbiGop HCTO4MHMKA (OIK-1.1), Pewenne
rpeB. Buibop Mc- | nUTaHMA 31EKTPOKOH- OIK 4 THNOBBLIX 3a[a4
TOYHHKA NUTaHUA | TAKTHOro Harpesa. Peuie- OIlK4.2) B YCNOBHAX OF -
INMEKTPOKOHTAKT- | HHE 3a1a4 MO ompeneie - PaHHUCHHS
HOr O Har pesa HHIO MapamEeTPOB IIEKTPO- BPEMCHH
KOHTAKTHbIX Har peBare -
neft.
Mentimeter.
5. | Paznead «3nekTpoaHsiii Harpes. Pacyer 2
371e KTPOAHBIX HAT pe BATEJbHBIX YCTPOHCTB.
Oco6e HHOCTH 3 KCILTYATA LIHH 3.1e KT POAHbIX
BOAOHAT peBaTe e i»
Tema 1. 3nek- Jlexums Ne 3. D nextpoa- OIK -1 1
TpoAHb! # HarpeB. | Hbl#l Harpes. M atepuasmbl (OIK-1.1)
Marepuansl 3nek- | 3nEKTPONOB. OlK 4
TPOIOB PacueT 31€KTpOAHBIX Ha- OI1K 4.2)
Tema 2. Pacuer rpeBaTebHbIX YCTPOHACTB.
INEKTPOAHBIX HA- | OCOGEHHOCTH IKCIUTYa-
rPeBaTE b HbI X TaIMH IJIEKTPOIHBI X BO-
ycrpo#ictB. Oco- | noHarpesarencil.
6€ HHOCT H IKC- (MyTBbTHMEHA-
NNyaTalMHK 3JIEK- | Mpe3eHTaLHA )
TpoaHbi X BogoHa- | Power Point
rpesarenci
Tema 2. Pacuer [MpakTHYECKOE 3aHATHE OlNK-1 Ycrheiit onpoc 1
InexTpolHbix HAa- | Ne 2. Pacuer anexTpod- (OMNK-1.1), Pe e Hue
' pEBATE b Hbl X HBIX HAT peBaTe/IbHbIX OIK 4 THUNOBLIX 33134
yctpo#ictB. Oco- | ycrpoicTs. Pelnenue 3a- OlNK4.2) B YCJIOBHAX OF -
6€ HHOCTH JKC - a4 no Ofnpe AeNe HHIO paHHYE HUA
I1yaTalMH 3JIeK- | MapaMeTpoB BOJOHArpe - BPEMEHH
TPOAHBIX BONOHA- | BaTencH.
rpesatencii Mentimeter.
6. Paznen 5 «KocBeHHBI 30 KTpOHArpeB 5
conporenicugem. T peGona HuA K MATE pHA-
N13M M KOHCTPYKUHH HAT PEBATE ILHBIX J.J1€ -
MEHTOB»
Tema 1.KocBen- | Jiexuns Ne 3. KocBeHHBI it OlK -1 1
Hbl } 3 IEKTpOHa - 3 KT POHAr peB COMpo- (ONK-1.1)
rpeB COMPOTHBAE- | THBNCHHEM . TpeGoBaHus OrK 4
HHeM . TpeGopa- KMarcpHanaM H KOHCT- OIK 4.2)
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Ne Haisanue pai- | Ne u Ha3zBaHHe aekuuii/ | ®opv HpyemM bie Bua Koa-
n/n nena, TeMbl na60paTOpPHBLIX paboT/ | KOMNE1eHlUHH | KOHTPOJbHOro BO
0P8 KTHYEC KHX 3AHAT Hil MEpONpPENTEA | 4acoB
Bateneil. Pacyer | pacuera 3nekTpooborpe-
YCTPO#CTB Ha 6Gase | BaebiX MOJOB.
HArpeBaTe/ibHbIX | (MyJbTHMEaHA-
MpOBOMIOB H kabe- | mpe3eHTaLs )
ne#t Power Point
Tema 1.Koceen- | JlaGoparopHas pabora OlNK -1 3awmra 2
Hbl /i 3 IEKTPOHA- Ne 1. U3yueHue cucre- (ONK-1.1), naGopatopHoi
IPEB COMPOTHBNE- | MbI PErYIHPOBAaHHS OIK -5 paGoTnl
HHeM . TpeGora- TeM NEPaTyphl B I/iEK- (OIIK -5.1)
HUA K MaTepHanam | TpH4ecKo# neuu no [T,
H KOHCTPYKLMHH H MTHU]] 3akoHam .
HAr peBaTelh Hbl X KOMIIAC, AutoCad,
neMeHToB. Tpy6- | Matlab, Mathcad, Mi-
darble JnekTpHue- | crosoft Excel, M icrosoft
ckve Harpesarend | Word
MpakTHueCcKOe 3aHATHE OlK -1 YcrHh it onpoc 2
Ne 3. O60cHOBbI BatOLLHE (OMNK-1.1), TeCTHpOBaHHe
pacueThl s Bbi 6opa OrK4 (B OHNaiH
INEKTpokanopupepHoi Ol1K 4.2) pexme —
YCTAHOBKH. hrtps /4 do.ima
TECTHPOBaHHE cad.u/course/vi
(B OHNANH pEXIME — ew.
hups /A do.timacad.ru/cou php?id=1227
rse/view. php?id=1227 Ha narpopme
Ha ruiarpopme Moodl) Moodl)
7. Paznesn 7 «Mnaykunonubi#i Harpes. Oc- 2
HOBHbIE XaPaKTe PHCTHKH HHAYKTOPpA. Boi-
60p HCTOYHHKA NUTAHHA»
Tema 1. Huayk- | JlaGopaTopHas paGora OIK -1 3awmra 2
LUHOHHBLIA HarpeB. | Ne 2.M3yueHue BAHAHKA (OMK-1.1), naGoparopHoit
OcCHOBHbIE Xapak- | MarepHaJia 3aroTOBKH Ha OIK -5 paboTei
TEPHCTHKH HH- BpPEM A1 €€ HAr peBa MpH (ONnK-5.1)
XyKTOpa O/IHHAKOBOH yCTaHOB-
NICHHOH M OLIHOCTH Ha-
rpeBaTesns.
JlaboparopHas paGota
Ne 3. U3ayueHue BauaHHA
MarepHasa 3aroToBKH Ha
IHEPreT HYECKHE MPOLEC-
Chl HAar peBa MpH pasHy-
HOM YCTaHOB/IE HHOH
MOLIHOCTH HAr peBaTeNA.
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Microsoft
Word
18




4.4 Ilepeye Hb BOMPOCOB AJIA CAMOCTOSTEILHOT 0 M3Y4e HHA IMC UHMJIHHbI

Tabnuua 5

ﬂepeqeub BOMPOCOB AJIf CAMOCTOATEJIbHOIO I3 Y4 HHA IHC UHIMJIHHb]

N

n/n

Ha manuepa mena,
TeM bl

Ha WM@10BAHH e HAI0JTh 3y eM b
AKTHBHLR H HHTEPAK THBHLX 06pa DBa TRILHLK TEXHONO IHHA

Painen 1l «OGuiHe BONpoOCHI 3
Hom npous BoacTee. I HHamM Hxa Har peBa. Kaacc ng Hia LKA 3.71€ KTPOTe pM HuEC KHX YCTaHO-

BOK»

JIEKTPOTEXHOJIOTHH H €€ NMPHM € He HHE B CeJIbC KOX03 AfCTBe H-

Tema 1. O6uume BO-
MPOCH! 3 JIEKTPOTEXHO-
JIOT UM H €€ NPKM EHE -
HHE B CEMbCKOXO3ANCT -
BEHHOM MPOHIBOACTBE
J1MHaM MKa Har peBa

OG6wme npeacTaBneHHs 06 31EKTPOTEXHONOT HH H €€ MPHM EHE -
HHE B CC/ILCKOXO3RACTBEHHOM MpOM3BOACTBE. OCHOBHBIE 3aKO-
HOM €PHOCT H Mpe06pa30BaHUA I NEKTPHYECKOMH I HEPT MK B TEILTO-
BY10. Bum! Tennonepe naun

((OIIK -1 (OIIK-1.1), ONK 4 (OINK 4.2), OINK -5 (OINK-5.1))

Tema 2. Knaccwp nka-
LIMS INIEKTPOTEPM Hue -
CKHX YCTaHOBOK

K naccip Mkaums 3neKTpoTepM HHECKHX YCTAHOBOK: Mo cnocoby
MpeBPALLEHUA I NIEKTPHYECKOR IHEPr HH B TEMNOBYK); MO POAY
TOKa; N0 4aCTOTe TOKA; NO BHY Har peBa: NpAM Oro Harpesa,
KOCBEHHOT 0 Harpesa; no paboueii TeM nepaType . HUBKOTEM IE -
PaTypHble, CpeIHETEM NEPATYPHEIE, BEICOKOTEM NEPATYpHBIE, MO
TEXHONOr HYECKOM Y HATHAYE HHIO. YHHBEPCAbHBIE, CNE LHAE -
HblE

(OIIK -1 (ONK-1.1), OTMTIK 4 (OMNK 4.2), OMNK -5 (OIK-5.1))

Paznen 2 «OcHOBHBIE MOJ0XE HHA pac4eTa 3.1 KT POHAT pEBaTEIbHbIX YCTAHOBOK»

3

Tema 1. OcHOBHbIE
MOJIOKEHUA pacyeTa
3NeKTPOHAr peBaTe s -
HBIX YCTaHOBOK

TenoBoi# pacueT 31€KTPOHAT PEBATEMbHbIX YCTAHOBOK. Y paB-
HEHHE TeNoBOr o Ganatca. Bul6op reuiom onaumu. Ocobe HHO-
CTH TEIUTOOT IA4H Har peBaTe/n

(OIK-1 (OIK-1.1), ONK4 (OINK4.2), OIK -5 (OIK 5.1))

Painen 3 «Ilpsmoii Harpes conpoTHBE HHEM. 3 /i KT POKO HTAKTHBI A Har pe B. BriGop He-
TOYHHKA MHTAHHA 3J1€ KT PO KO

HTAKTHOr 0 HAar pesa»

4. Tema 1. Cnoco6si OB HYECKas CYLIHOCTb JIEKTPOHArpeBa COMPOTHBNCHHEM . 3a-
INEKTPHUECKOrO Ha - koH J{xoyns-Jlenua. Tpsamo# Harpes comporusacHmeM. Koc-
rpeBa COMpOTHBJIEHH- BCHHBI Har peB COMpPOTHB/ICHHEM . 3 IEKTPHYECKOE COMPOTHBIIE -
eMm . DNeKTpuUecKoe HHE MPOBOAHMKOB. [171€ HOYHBIE I IEKTPOHAr peBaTEIH
COMPOT HBJIEHHE MPO- (OINK-1 (OIK-1.1), ONK 4 (ONK4.2), OMNK -5 (OMNK <.1))
BOIHHKOB

5. Tema 2. JnexTpokoH- | CxeMa yCTaHOBKH AR 3JEKTPOKOHTAKTHOro Harpesa. Pacuer u

TaKTHbl /i HarpeB. Bui -
60p HCTOYHMKA NHTa-
HMSl 3 IEKTPOKOHTAKT -
HOT O Har peBa

BbIOOp HAr peBaTe/bHHIX TPAHCHOPMATOPOB. D NEKTPOKOHTAKT-
Has cBapka. ToueuyHas cBapka. PonukoBas (1OBHas) cBapka.
Bb160p HCTOUHHKOB MHTAHMA 31EKTPOKOHTAKTHOIO Harpesa,
HenocTaTkH 1 mpe M yLIECTBA IICKTPOKOHTAKT HOTO HAr peBa
(OIK -1 (OINK-1.1), ONK 4 (OINK 4.2), OIK -5 (OMNK -5.1))

Paznen 4 «nekTpoaHsiii Har
6e HHOCTH 3 KC IUIYATA HH 3.1 KT POAHbIX BOAOHAT Pe BaTe.ie i»

peB. PacueT 3,1eKTpoaHBIX HArpeBaTeabHbIX YcTpoiicTB. Oco-

6. [Temal.3nekTpoaHbid | 3neKTPOAHLI A Har peB. M aTepHaIibt 31€KTpoI0B
HarpeB. M arepuasmbi (OINK-1 (OINK-1.1), OMNK 4 (OINK 4.2), OIK -5 (OINK 5.1))
INEKTPOOB

7. [ema 2. Pacuer dnek- Oco6eHHOCTH 3KCTUyaTallHH /IEKT POAHBI X BOJOHAr peBaTe e .

TPOAHBIX HAr PEeBaTE b -
HeI X ycTpo#cTB. Oco-
6e HHOCTH JKCIUTyaTa-
LIMH 3IEKTPOAHbI X BO-

JAOHarpeparenci

PacuyeT 31eKTpoaHbIX HAarpeBaTebHLIX YCTPOHACTB. Bianv ocBm3b
HAYam HOH, CpeiHe i H KOHEYHONA M OLLLHOCTH 3JIEKTPOIHOr O BO-
[OHAr pepaTela

(OIIK -1 (OIK-1.1), OIIK 4 (OINIK 4.2), OINK -5 (OI1K 5.1))

N
n/n

Ha manne pamena,
TeM bl

HanmMaioBaHHe HO10/1b Wy eM bK
AKTHBHLX H HHTEPAK THBH LR 06pa DBA TE1bH LK TEX HOTO0 IHH

Painen5 «KocseHubifi 30e kT
KOHCTPYKLUHH HAT PE BATE/1bHbIX 3J16M € HTOB»

POHArpeB conpoTHBJe HHem. T peGOBaHHA K MaTepHaNaM H

8 Tema 1. KocBeHHH # Tpe6oBanus k BbIGOpy MaTepHana. Tpy6uaThie d1EKTPHUECCKHE
INeKTpoHarpeB conpo- | HarpesartenH (TOHbi ) DnekTpHyeCcKHil H KOHCTPYKTHBHBI A pac-
THBNEHWeM TpeGoBa- | YeTh! HAr PEBATE b HBIX 3/IEMEHTOB
HHA K MaTepuanam H (OIK -1 (OMIK-1.1), OMK 4 (OI1K 4.2), OIK -5 (OMNK-.1))
KOHCTPYKLIMH Harpesa-

TENbHbIX 2JIEMEHTOB.
Tpy6uaTsie 3 neKkTpHYe -
CKHME Har peBaTe/H
9 Tema 2. Oco6eHHOCTH | DNIEKTPOTE M HHECKHE YCTAHOBKH Harpesa M cyuuk B ATTK. Boi -

pacyeTa CTajbHbIX Ha-
rpesarenet. Pacuer
yCTPOHCTB Ha Ga3e Ha-
rpeBaTebHbiX MPOBO-
ZI0B H Kabene it

TOBbIC JJIEKTPOHAr peBaTeH. 3 I€ KTPOHAr peBaTe /IbHbie MPOBOJA
M kabenHu. Pacuer ycTpo#cTB Ha 6a3e HarpeBaTebHbIX POBO-
ZI0B H Kabeneit

(OIK -1 (OIK-1.1), OMNK 4 (OIK 4 .2), OINK -5 (OINK<5.1))

Paznen 6. «3nexrpoayroso
Pex 1M bl cBaPKH H pAGOTA HCTOMHHKOB NHTAHKA CBAPOYHOH AYT H»

Har peB. CBOHCTBA H X2 pa KTe PHCTHKH 3 /1€ KTPHYEC KOH AYT H.

10.

Tema 1. SnexTpomyro-
Bo# HarpeB. CBoficTBa
H XapaKTEPHCTHKH
INCKTPHIECKOR MyT H

Ycnosus obecneyeHns xyrosoro paspana. Perynuposatue TOka
CBAapOYHON XyTH
(ONK-I (OK-1.1), OMNK 4 (OIK 4 2), OINK -5 (OINK-5.1))
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Tema 2. Pexcimbl ceap-
KH K paboTa HCTOYHH-
KOB NHTaHHA CBapoY-
HOM AT H

B bt 3I€KTPOCBAapKH H HX NPHHUMNHANbHOE pa3nuuue. [lyro-
Bas CBapKa Kak Cnoco6 CoeIMHC HHA Pa3 IMYHbIX METAIIOB H
CINaBOB. 3 IEKTPHYECKHE CXEM bl HCTOYHHKOB MMTaHMA CBAapOY -
HbIX ar peraTtoB NOCTOAHHOTO M NepeM eHHOr 0 Toka. C nocobbl
per yTHpOBaHHA CBAPO4HO# AyT H

(OIIK -1 (OIK-1.1), OINK 4 (OINK 4.2), OIK -5 (OIK-5.1))

Painen7 «MH1yKuHOHHLIA HarpeB. OCHOBHLIE XaPaKTe PHCTHKH HHAYKTOpa. BuiGop He-

TOYHHKA NHTAHHA»

12, | Tema 1. Unayxumon- | OusHueckas OCHOBA MHIYKUMOHHOTO HarpeBa. 3aKOH 3eKTpO-
Hel il HarpeB. OCHOBHbIE | Mar HHTHOR HHAYKUMH dapases M akcBesuia u 3akoH Jkoyns -
XapaKTEPHCTHKH HH- Jlenua. Kouctpykima HHaykTopa. Henonb3oBaHue HHAyKUHOH-
IyKTOpa Horo Harpesa aetane#t 8 AITK

(OINK -1 (OTK-1.1), OMNK+4 (OIK 4.2), OMNK-5 (OIK -5.1))

13 | Tema 2.BriGop ucTou- | MCTOYHHMKH NUTAHHA YCTaHOBOK HHUIYKLIAOHHOFO 3JIEKTpHUE -

HHKOB NHTAHHA HHOYK-
LUHOHHOr 0 HarpeBa

ckoro Harpesa. C 0BpeM EHHbie HCTOUHHKH NMHTAHHUA HHIYKLUH-
OHHBIX YCTaHOBOK. [€HEpaTOphi MHIYKLIHOHHBIX TOKOB. DEK-
TPHHECKAA CXEMA rEHEPATOpa HHIYKLHOHHOrO HArpepa
(OMNK-1 (OMK-1.1), ONK 4 (OIK 4.2), OIK -5 (OIK5.1))

Pazgen 8 «/Imnekrpuaeckuii Harpes. Tepmo3dne KTpHgec KHii HATPEB H 0XJ185K A€ HHE»

14. | Tema 1. OcHoBbI aH- CBU HarpepatenbHblC YCTAHOBKH. TepM 03/IEKTPHHECKHE TEI0-
INEKTPHUECKOrO Ha - Bbi€ HACOCH!
rpesa Hero ocobenno- | (OIK-1 (OIK-1.1), ONK 4 (OINK 4.2), OMNK -5 (OIK -5.1))
CTH

15. | Tema 2. Tepmodnek- Tepm o3 exTpHYECKHE ABNEHHR . TepM o3 neKTpHueckHe 3G dekThi

TPHYECKHA HATPEB H
OXJTaXK NEHHE

3eebeka, [TemTbe H ToMcoHa. DB HUECKHE OCHOBL TEPM 0 JIEK -
TPHUECKOro Harpesa H oxuaxacHui. Tepmo3JIC. Pabora Ten-
noBoro Hacoca. O61aCTH NPUM EHEHUA TEPM 0BJIEKTPHYECKOT O
HAar peBa H OXJIaX /¢ HU

(OIK -1 (OINK-1.1), ONK 4 (OINK 4.2), OIK -5 (OIK-5.1))
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5. O6pa3oBaTe ibHble TEXHOJOI HH

B npouecce npenonaBaHus NpHUMEHAETCA, B OCHOBHOM, TPaAHLIHOHHas (06b-
ACHHTEJIb HO-WTIOCTPaT MBHas ) TexHoNorusa oby4eHus. CornacHo yue6HOMY MutaHy u
rpadpuky yueGHOro mnaHa Anf OpraHM3alLMH MPOLECCA OCBOEHHS CTYAEHTaMH MMC-
LIMMIHHBI «3NEKTPOTEXHOMOr HH» HCTMONL3YHOTCA ClieXyHoLUHE HOPMBbI TEOPETHUECKO-
ro M MpaKTH4ECKOro obyyeHHs, COOTBETCTBYIOLIHE TPAaAHLMOHHOH (OGBACHHUTENLHO-
WUTIOCTPaT UBHO#) TEXHOJIOT HH:

— OCHOBHbIE (HOPMBI TEOPETHYECKOTO OOYHEHHS: NEKLMH, WHAMBHIYAJbHbIE
KOHCYJIbTaLlMH, FPYNNOBbIE KOHCYIbTaLIHH;

— OCHOBHble OpMbI NPaKTHYECKOro OOYHEHHA: NPAaKTHYECKHE 3aHATHS, Ja-
6opaTopHbie paboThl;

— NOMOJTHHTENbHbie HOPMBI OPraHM3aLH OOyUEHHs: CaMOCTOSATE b Hast pabo-
Ta CTYINEHTOB.

— uuppoBbie TexHonorum (mpobnemuoe oOyueHHe, HHGPOPMALMOHHO-
KOMMYHHKALIMOHHAs TEXHOJOr usi, NpoeKTHoe o0yueHue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

KpoMe 3Toro, npu npoBe e HUH 3aHATHH NpeTyCMOTPEHO HCMOMb30OBaHHE CO-
BpeMeHHbIX MeTO0B 00yueHHs, yka3aHHbIX B TabuHLe 6.

Tabauua 6
Tprve He HHe aKTHBHBIX H MHTE PAKTHBHbIX 00pAa30BaTe.IbHbIX TEXHO.10r Ui

HaumeHOBaHHe HCMO0Jb3lyEMbIX AKTHBHbLIX H HHTE -

Ne
£ Tema u popma 3aHATHA PaKTHBHbIX 00pa30BaTEAbHBIX TEXHOI0T Uil
(@opm obyseHusn)
1. | O6ume Bonpocht 3nekTpo- | JI | Wb opMaoHHO KOMM YHHKALMOHHAA TEXHONON s
TEXHOJOrHH H €€ MpHMeE- (M ymbTHMeHa fipe3e Hraums ) Power Point.
HEHHE B CEJILCKOXO3AMCT-
BEHHOM MPOH3BOACTBE.
JuHamuka Harpesa. Knac-
CHpHMKALUMA  IJEKTpOTep-
M HYECKHX YCTaHOBOK.
2. | OcHoBHblE nonoxenus | JI | MHpopMaLmMOHHO-KOMM YHHKa IHOHHAA TEXHOJION U

pacyeTa 3/EKTPOHArpeBa- (M y1bTHM e 1Ma nipe3eHTaums ) Power Point.
TEMBHBIX YCTAHOBOK.

3. | [Mpamoit Harpes conporuB- | JI | MHpopMauHOHHO -KOMM yHHKALIMOHHAS TEXHOJOT Hsl
nexnem. CnocoObl  3/eK- (M YT MM eIHa -Tpe3e HTauns ) Power Point.

TPHYECKOTrO HarpeBa Cco-
NPOTHBNEHHEM . D JIEKTPO-
KOHTaKTHbI i HarpeB. Bbl-
60p HCTOYHHKA NHTaHWA

3NEKTPOKOHTAKTHOr 0
Har peBa.

4. [ KoceHubift  3nexrpona- | JI | MHbopM aLHOHHO -KOMM YHHKA LIOHHAS TEXHOMOT U
rpes COMPOTHBICHHEM . (M BT MM €1Ma H1pe3e Hrauus ) Power Point.

TpeGoBaHMA K MaTepHanam
H KOHCTPYKLHH Harpesa-
TEJbHBIX 3/IEMEHTOB.
Tpy64aTnie 3 neKTpHUECKHE
Harpesated.  OcobeHHo-
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HaumeHoBaHHe HCMOJB3YeMbIX AKTHBHBIX H HHTE -
Tema v popva 3anuTua PAKTHBHBIX 00pa3oBaTeAbHbIX TEXHOJIOr HA

(@opm oliysenns)

Ne
n/n

CTH pacyeTa CTaibHbIX Ha-
rpeBaTeneH.

Ocobe HHOCTH pacuera
CTallbHRIX  HArpeBareneH.
PacdeT  HarpeBaTembHbIX
fIPOBOJIOB H Kabenei.

5. | Pewenue 3anau no onpe- | 13 | TexHONOr s KOHTEKCTHOrO 06yseHuA

IeNeHHo napam eTpoB
JNEMEHTHBIX  HArpeBaTe-
nen.

6. | BeiGop ucrounuka nuranmi| I3 | TexHONOr M KOHTEKCTHOrO O6yHeHHs .
3NEKTPOKOHTAKTHOrO  Ha- (pelre HHE THMOBBIX 3a/1a4 B YCIOBHAX ~ Or paHHY€ HHA
rpesa. Peuwenue 3amu no BPEMEHH)

ONpeic/ICHHIO  NapaM eTpos
3/IEKTPOKOHTAKTHBIX HAIpE |

BaTenei.
7. | Pacyer 3nexTpomHbix Ha- | 13 | TexHOMOr U KOHTEKCTHOrO OOyHEHHS .
rpeBaTEbHbIX YCTPOWCTB. (peLue HHe THNOBLIX 3214 B YCJIOBHUAX O PAHHYE HUA
Pewenuwe 3anay no onpe- BPEMEHH)
LEIEHHIO NApaM ETPOB BO-
ZOHAarpepareeH.

8. | Uayuenmne cucremnt pery- | JIP | TexHomorus mpo6neM HOro obyueHus
NHPOBaHHA TEM NEPaTyphl
B 3JIEKTPHYECKOMH NEYH no
M1, n U] 3akoHam .

9. | Hayuenne samanmus mare- | JIP | TexHonor us mpo6nem HOro 06yueHus
pHana 3aroToBKH Ha Bpe-
MA €€ HArpeBa MpH OIM-
HAKOBOH YCTaHOBJIEHHOM
MOLUHOCTH Har peBaTeis.
H3ydenne BnusHus mare-
pHANa 3aroTOBKH HAa IHep-
rETHYECKHE MPOLECCH! Ha-
rpesa MpH pasnuuHOR yc-
TaHOBNCHHOA M OLIHOCTH
Har peBaTens.

6. TexywHH KOHTPO.Ib YCIEBAEMOCTH H NIPOMEXKYTOYHAS aTTeCTaAUMSA N0
HTOram 0CBOe HHA IHC LIMILTHHbBI
[Tpyu my4eHHH pa3nenoB AMCUMILTHHBI «DNEKTPOTEXHONOr MM» B TEYEHHE Ce-
MECTpa HCTOMB3YHOTCA CJIeAYIOLLHE BHObI KOHTPOSIA:
- TEKY LUHH,
- NPOME€XYTOYHBIH.

Texymuii KOHTPOJIb 3HAHHII MpeANONAraeT NMocelle HUe JIEKLUH, BOMPOCHI K
YCTHOMY ONpOCY CTYAEHTOB HAa NPaKTHYECKMX 3aHATHUAX, BONPOCH! ANs 3aLiHThi Jabo-
paTopHuix pa6oT, BbinOHEHHe 00yUaloLLe-AHAr HOCTHYECKHX TECTOB B OHIAMH pe-
xkume - https//sdo.timacad.ru/course/view.php?id=1227 ua mnargopme Moodl, pe-
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LIEHHA THNOBLIX 334324, B TOM YHCJIE B YCJIOBUAX Or pAHHYEHHA BPEMEHH, BbINOJIHEHHE

KOHTPO/bHO#H paboThl.
TpomexyTouHbIi KOHTPOJIb 3 HAHHIA: IK3aMEH.

6.1. TunoBble KOHTPO IbHBIE 32IaHHA WIH HHblEe MaTe pHaJibl, He06X0aMM bie
Q1IN OLe HKH 3 HAHHH, YMeHHH H HABbIKOB H (MJTH) ONbITA JeATEJIbHOCTH

1) Tlpu BYy4EeHHH AHCLUMIUIHHBI «ONEKTPOTEXHONOTHH» Yy4YeOHbIM  [TaHOM
npe ayCM OTPe HO BbINONHE HHE KOHTPObHOH paboThl.
3agauefi  BbIMONHEHMS  KOHTPONbHOH paGoTbl  ABNAETCA  3aKpeIUIe HHE
TEOPETHYECKHX 3 HAHHIA MO KYPCY, pa3BUTHE HABBIKOB CaMOCTOATENILHOH paboThl.
3anayeit KOHTPONBHOH paGoTbl ABIAETCA 3aKpelUieHHe TeOPETHUECKHX 3 HAHHIH
Nno Kypcy; OCBOEHHE METONOB pacyeTa M BblGOpa HarpeBaTeNbHbIX 3JEKTPOYCTaHO-
BOK; pa3BHTHe HaBbLIKOB CaMOCTOATE/bHOM paboThl, a Taloke HaBbIKOB NMOMCKa (MpH-
MeHSSs JMEeKTPOHHble CHCTeMbl MOMcka naHHbiX: Google, Yandex, elibrary.ru,
cybereninka.ru), aHanmza H npexacraBneHds MHPOPMaAUWH B pa3aMuHbIX (opmax:
TpaaHUHOHHO#MH (6yMaXHbI HOCHTEb ) H L pOBOA (3/1EKTPOHHBIE HOCHUTENH).
KonrponbHas pabora — camocrosTenbHas pabora cTydeHTa, OCHOBaHHas Ha
H3YUYeHHH IHTEPATYPHBIX H HHBIX HCTOYHHKAX HHPOPMALMH MO 3aNAHHOMH TEME.
Odopmasercs KOHTponbHas pabota B TeKCTOBOM penaktope Microsoft Word u
Microsoft Excel nns cocraBneHus Tabnuu, AHArpaMM M BbIYMC/IEHHS MPOCTBIX H
CNOXHBIX GYHKLHH.
B KkoHUe KOHTpONbHO#H paboThl HEOOXOAHMO NaTh NEpe4YeHb HCMOJIb3OBAHHOM
JIMTEpaTyphbl.
[puMepHbIe TeMbl KOHTPONbHOM paboThi:
1. Pacuer MouwHOCTH 31ekTpokanopudepa H BbIGOD 3NeKTpoaABUTaTENs IS NPH-
BOJIa BEHTWIATOpA.
2. PacueT MOLLHOCTH 3JHETpOOOOr peBaeMoro MnoJia ®MBOTHOBOAYECKOro noMe-
LLe HHA.
3. Pacuet MOLUHOCTH 3/1eKTpOO6Or peBaeMOoro nosna B CBHHapHHKE -MaTOYHHKeE.
4. Pacuet MOLLHOCTH NOYBEHHOT O 3/1eKTpoo6or peBaTen Ha 6aze Har peBaTenbHO-
ro npoBoza.

3amaHue K KOHTPO/NbHOMH paboTe BblAeTCA KaXOAOMY CTYAEHTY MHIAHBHUIYalb-
HO (MO BapHaHTam ).

2) [puMep TecTOBOro 3a4aHus LIS TEKyLIEro KOHTPOJA 3HAHUH OOyuarowmxcs (B
oHnaiH pexrMe — https://sdo.timacad.mu/course/view.php?id=1227 na nargopme
Moodl):

Mo paszaeny S «KocBeHHbIH 31eKTpoHarpeB conpotusieHueM . TpeboBaHus k mare-
pHaiaM H KOHCTPYKLIMH Har peBaTe b HbIX 3J1IEMEHTOBY

Teme 1. KocBeHHbI i 31eKTpoHar peB conporuBiaeHueM. TpeGoBaHua k MaTepuaiam u
KOHCTPYKLIHH Har peBaTe/IbHbIX 3/IeMEHTOB. Tpy6uaTble 3/IeKTpHYECKHE HAr peBaTeu
IMpakTHueckoe 3anatue Ne 3. O60c HOBbIBaKOLIHE pacyeThbl A1 BbI6Opa 3J1eKTpoKano-
prdepHOit yCTaHOBKH.
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Tect Ne 1 (BapuaHt Ne 1)
1. Kako# cnoco6 Harpeea npuMeHsIOT B 3iekTpokanopudepax Tuna COOL[?
1) UHAyKLHOHHBI.
2) 11 NeKTpHYECKHi.
3) KocBeHHbI i HArpeB CONPOTHBAEHHEM.
4) INpamoii HarpeB CONPOTHBJIEHHEM .

2. YTo aBnAeTCA NPHUHHOIN BBIXOIA M3 CTPOSA 3AEKTPOKaIopnd EPHOi YCTAHOBKH NpH
OCTaHOBKE BEHTHIATOpa?

1) YBennuenue temwnoornauu TOH.

2) Kopotkoe 3ambikaHHe.

3) YMeHbLe HHe TermooTnaun TOH.

4) YBennueHue noTpe6asemoit MOLHOCTH.

3. C kakoii uenbto TOHbI ans 3nexkTpokanoprdepoB BLIMOMHAIOT C ATKOM HHHEBBIM
opebpeHueM?

1) [Ins yBenH4EeHHA MEXAHHYECKOTH MPOYHOCTH.

2) [Ina CHYDKEHHA TEMMEPATypPbl NOBEPXHOCTH.

3) Ona nosseie Hua KIT.

4) Ina yBenuue HHs TEII00T AU M.

4. M3 kakoro mMatepHana i3rorosnsior cnupanu TOH?
1)Boabdpam.
2) HukenuHa.
3)Manranuna.
4) Huxpoma

5. Kako# 13 nepeumcie HHbIX MaTepHATIOB HCIO/Mb3YETCA B KAYECTBE HAMOMHHUTENS B
TOHax?

1) ®apdop.

2)Cniona.

3) CTeK10BOIOKHO.

4) Ok1ch MarHms.

6. Uto 03 HauaioT uMdpsl H GyKBbI, OTMEUEHHBIE 3BE3 J0YKAM H, B YCIOBHOM 0003 Ha-
YeHHH ** ** *** THH.25A10/0,5P220;

1) Hapy Hbl i AMaMeTp, UTMHA KOHTAKTHOrO CTEPXHS, pa3BepHyTas LiMHa TO-
Ha, ycnosHoe 0603 HaueHHe HarpeBaeMoi Cpe bl U MaTepHana 060NOUKH.

2) HapyxHbl i nuaMeTp, pa3BepHyTas UIMHA, HOM HHA/1bHAs MOLIHOCTb, HOM H-
HaJIbHOE HAMpsKEHHE.

3) PazpepHyTas ITMHA, HAPYXKHBI/ AMAMETP, HOM HHANIbHASI MOLLHOCTb, YCJIOBHOE
0603 HaueHHE HArPEBAEM Ol Cpe/lbl U MaTepHana O60O4KH.

4) Hom MHanb Hast MOLIIHOCTb, Pa3BepHyTas 1JIHHA, HAPYXHblH auameTp TOHa,
YCNI0BHOE 0003 HaUEHHE UTHHBI KOHTAKTHOIO CTEPKHSA.
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7. NomycTHmas TeMnepaTypa okpyxatoluero Bosayxa TOH B anexrpokanopudepe:
1) 180°C.
2) 600°C.
3) 100°C.
4)300°C.

8. Inamerp nposonoku B TOH:
1) 10 MM.
2)8,2..9MM.
3) Heor paHuue HHbl .
4)0,25...1,6 MM.

9. KakoB cpok cayx6et TOHo?
1) do 100 Tbic. yacos.
2) 1o 50 Thic. yacos.
3) o 20 Thic. yacos.
4) 1o 10 TbIC. 4acos.

10. KakoBa MakcManbHas anMHa TOHa?
1) 2m.
2) 6M.
3) 10m.
4) 5m.

3) INpumep KOHTPONBHBIX BOMPOCOB NpH 3aLuuTe JabopaTopHoit paboTbl Ans Teky-
LLEr 0 KOHT PO 3 HAHHH 00yualowmxca:

Mo pasaesy 7. UHnykuHoHHbI i HarpeB. OCHOBHbIE XapaKTEPHCTHKH HHAYKTOpa.
Bbi6op HCTOYHMKA NUTaHUA

Teme 1. MHaykunoHHbI # Har peB. OCHOBHbIE XapPaKTEPHCTHKH HHAYKTOpa
JlaGopaTopHas pabora Ne 2. M3yueHue BAMAHUA MaTepHana 3aroToBKH Ha BpEMs €€
Harpesa NpH OAHHAKOBOH yCTaHOBJIEHHOH MOLIIHOCTH Har peBaTes.

3afaHuA M KOHTpO/IbHBIE BOMPOCH! MPH 3aluuTe NabopaTopHoii paboTsl.

1. B yeM NpHHUMN HHAYKUHOHHOrO Har peBa?

2. Cne npumeHseTca HHAYKUHOHHBI i Har peB?

3. lNpenMyLLECTBa H HEAOCTATKH HHIYKLIHOHHOIO Har peBa.

4. Kakum 06pa3oM, 3a cHeT 4ero, NPOMCXOOWT HarpeB oOpa3ua B HHAykTOpe?
5. MoueMy o6pasiml pa3HuHbIX METAJUIOB Har peBatoTCsa No-pasHoMy?

6. [Touemy npH YacToTax GNMBKHX K PE3OHAHCHBIM HarpeB HaeT ObicTpee?

3anaHue 1. Kak IBMEHHTCA MOLIHOCTD, NEpeaBaeMas B A€Taslb NPH HHAYKUHOHHOM

HarpeBe, €EC/IH YHC/I0 BHTKOB B HHIYKTOpE YBEJHYMTH B 2 pa3a, a TOK BO CTOJIbKO XKe
pa3 yMeHbLIHUTh?
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3ananue 2. Onpenennre MOLLHOCTb, TepseMylo B HHAykTope, ecnu KT cuctembl
«MHIOYKTOp — n€Tasb» paseH 80%, a MOWHOCTD, BbIAETAOLAACA B NETAH, COCTABRIA-
er P=1 «kBr.

Jla6oparopHas pa6ora Ne 3. U3yueHHe BIMAHKS MATEPHAIA 3arOTOBKH Ha 3 HEPreTH-
YECKHE NPOLIECCHl HArPEBA MPH Pa3/IHYHON YCTAHOB/IEHHOM MOLUHOCTH Har peBaTeis.

3asaHuA H KOHTPOJIbHbIE BOMPOCH! MNpPH 3aluuTe JlabopaTopHO#H paGoThl.

1.B yeM MpHHLMN HHAYKUHOHHOrO Harpesa?

2. I'ne npuMeEHAETCA HHAYKLUMOHHDI i Har pes?

3.IIperMyiLeCTBa M HEOCTATKK HHIYKUMOHHOT O HAarpeBa.

4.Kakum o6pa3zom, 3a cueT yero, NPOHCXOAMT HarpeB o6pa3ua B HHAYKTOpe?
5.ITouemy 06pa3 bl pa3IHUHBIX META/LIOB HATPEBAIOTCS M0-pa3 HOMY?
6.ITouemy npH yacToTax GNMBKHUX K PE3OHAHCHBIM Har peB HAET GbicTpee?

3ananue 1. Kak mBMeHHTCA MOLHOCTB, NEpeiaBaeMas B AETa/b NPH HHAYKLIHOHHOM
HarpeBe, €CJIH YHCJI0 BUTKOB B HHAYKTOpE YBEJUYMTH B 2 pa3za?

3ananue 2. Onpenenure BblAENSIOLIYIOCA B N€TaTH MOLWHOCTL, eciu KT/ cucremsl
«HHIOYKTOp — A€Tanb» paseH 0,8, a norepu B HHAykTOpe cocTasmstor 0,25 kBT.

4) [prmep nepeuHs BOMPOCOB A1 YCTHOrO ONPOCa CTYAEHTOB 1S TEKYLUErO KOH-
TPONA 3HAHHH, 00yH4aloLIMXCS
Mo pasnesy 3 «[TpamMoii Harpes cONPOTHBIEHHEM . DNEKTPOKOHTAKTHbI i HArPEB.
Bb160p HCTOYHHKA NHUTAHHA 3/1EKTPOKOHTAKTHOMO Har peBa»
Teme 2. DneKTPOKOHTAKTHBI i Har peB. BIGOp HCTOUHMKA MUTaHHUS 3JIEKTPOKOHTAKT -
HOro Harpeea.
IMpaxruueckoe 3anaTHe No 2. BbiGOp HCTOYHMKA MUTAHMA 3JIEKTPOKOHTAKTHOrO Ha-
rpesa. Pele HHe 3aa4 No onpeaeneHHIO NapaMeTPOB 3JIEKTPOKOHTAKT HbIX Har peBa-
Tenen.
Bonpocel nns ycTHoro onpoca

1. [epeyHcnnTe OCHOBHbIE MPHHLMMUA/ILHbIE OTIHYMS MPAMOrO H KOCBEHHOTO
€rnoco6oB 3/1eKTp<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>