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AHHOTaUHA
paboueii nporpaMmbl y4eGHOH AHCUMNIHHBI
b1.B./IB.01.01 «3nekTpHyeckHe annapartbl» ANA MOArOTOBKH Gakanaspa no
HanpaeneHHio 13.03.02 JnekTpo3HepreTHKa H 3JEKTPOTEXHHKA,
HanpaerneHHOCTb DNeKTpocHabxkeHHe

Llesb ocBOeHHS AMCUMIIHHBIE: GOpMUpPOBaHHE y 00y4arOLUMXCA KOMMETEH-
uMi, obGecneyrBatoLLIMX OCBOEHHE TEOPETHYECKHX W MpPAKTHYECKHX 3HAHHHA, NpHOO-
peTeHHe YMEHHH M HaBbIKOB B 00/1aCTH 31€KTPOIHEPreTHKH 111 GOPMHUPOBAHHA Y
6akanaBpoB 3HaHMH NO YCTPOMCTBY, METONAM pacieTa W BblOOpa 3NEKTPHYECKHX H
3/MIEKTPOHHBIX annapaTtoB, MCMOMb3yeMbIX MPH aBTOMATH3aUHMH TEXHONOFHYECKHX
NPOLIECCOB CENbCKOXO31HCTBEHHOrO NPOM3BOACTBA; BO3MOXHOCTEH HX MPUMEHEHHA
B Pa3IHYHBIX YCTPOHCTBAX C YYETOM PEXHMOB paGoThl 3/1EKTPOTEXHHYECKOro 060-
pynoBaHus, obecnedeHus 6e3onacHOCTH, pecypcocOepeeHHa U IHeprocOepexeHHs,
OOCTHXEHHA BBICOKOM paboTOCMOCOOHOCTH M COXPAHHOCTH 3JIEKTPONPHUBOMAOB H
3nekTpoobopya0BaHHA, Pa3BHTHE CMOCOOHOCTH: OCYLIECTBIATh MOHCK, KPHTHYECKHA
aHaNIM3 U CHHTE3 HHPOPMALIMH, HCMONb30BaTh CHCTEMHBIH MOAXOA 1A PeLlEHHs No-
CTaB/IEHHBbIX 3a4a4, MPUMEHATL cnocobbl NOBbiteHH 3bdekTHBHOCTH paboThl OC-
HOBHOT'O 3HEPreTHYECKOrO M MEKTPOTEXHHUYECKOTr0 000py10BaHHA; NpUMeHeHHe Ga-
30BbIX 3HAHWH COBPEMEHHBIX LMPPOBBIX TEXHONOTHI; pa3BUTHE TEXHHUYECKON Ha-
NPaBIeHHOCTH MbILIEHHA CTYEHTOB.

IMpuobpetenne HasblkoB BnaneHus nporpammaMu Mathcad, Matlab, KOM-
[MAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom w ap.

[TpuobpeTeHne cTyaeHTaMH yMeHHH NONb30BATLCA 3NEKTPOHHBLIMH CHCTEMAMH
noucka paHHeix: Google, Yandex, elibrary.ru, cyberleninka.ru (texHonorus
Big Data).

MecTo AMCUHNIHHBLI B Yy4eGHOM MNJaHe: NMCUMIMIIMHA BKIKOYEHAa B 4acThb,
$hopMHpyeMyHO y4acTHHKaMH 06pa3oBaTeNbHbIX OTHOWEHHH AMCUMILUIHHLI (MOAY.H)
no BbiGopy | ([1B.1) bnoka 1 «Jucunminnel (Moaynu)» y4yeOHOro nnava no Ha-
npasieHuto noarotoBku 13.03.02 DnekTposHepreTHka U MEKTPOTEXHHKA, Hanpas-
JIEHHOCTb JNeKTpocHabxeHHe

Tpe6oBaHHA K pe3y/JbTaTaM OCBOEHMS AHCUHMIUIHHbLI: B pe3y/ibTaTe OCBOE-
HHA QHUCLMIUIHHBI GOPMHUPYIOTCA CNEAYIOLIHe KOMMETEHUHH (MHAMKATOPbl AOCTHXKE-
Hus komnetreHunn): YK-1 (YK-1.2), [MKoc-2 (IMKoc-2.1).

Kpartkoe conepxkaHue 1HCUHNIHHBI:

JneKTpUyYeckHe annaparbl, oOLIHe NOHATHA K TpeboBaHUA. CTaHAAPTH3aUMA U Cep-
THHKaUHA B chepe NPUMEHEHHA INEKTPHUECKHX aNnnapatoB. JNEKTPHUUECKHE KOH-
TaKTbl, MCKPOBOW W QyroBoM pa3psi MpH KOMMYTaLWH, YCTPOHCTBA AYroraleHHs.
TemnoBble ¥ 3NEKTPOAHHAMHYECKHE MPOLIECCH! B JNEKTPHUECckHX annapatax. Cuio-
Bble KOMMYTALMOHHbBIE aNnaparbl C py4HbIM H 3€EKTPOMarHUTHeIM npueoaoM. O6-
wMe cseaeHus o6 annapatax 3alMThl OT CBEPXTOKOB. [Ln1aBkHe MpeaoxpaHHTESH.
ABTOMaTH4YECKHE BblKNIOUYaTend. Pene neperpy3kH 31eKTpoTennoBbie TOKOBbIE. AB-
TOMaTHYECKHE BbIKIIOYaTENH AUdepeHUHanbHOro Toka. Buabl nepeHanpskeHHi,
YCTPOWCTBA 3alUNThl OT HMMYJILCHBIX NepeHanpsxeHHH. Y CTpoHcTBa Py4HOro, anC-
TaHLMOHHOTO H ABTOMAaTHYECKOrO YNpaBNEHHUA. DNEKTPHUECKHE NaTYHKW CHrHasb-
Hble H HHAWKATOPHbIE YCTPOHCTBA. YCTPOACTBA NS UENeH H3IMEPEHHS, YNPaBIIEHHA,



peneiHOMN 3alMThl H KOMMepyYeckoro yueta. CTaTHuECKHE KOMMYTALMOHHbBIE H MyC-
KO3alMTHbIe annapatbl. CHNOBbIE 3/1EKTPOHHBbIE Npeobpa3oBaTeNd, PeryasTopbl
crabunuzatopsl. KoMniekTHble ycTpoiicTBa JnekTpHyeckoi annaparypbl. ®opMHpo-
BaHHE TEXHHUYECKOro 3anaH1a Ha uaroroeneHHe HKY.
O6wmasn Tpy10eMKOCTb AHCLUHNIHHBI/ B T.4. NPAKTHYeCKaA MOAr0TOBKA:
3 3ay. endHHU b (108 yacos/ B T.u. npakTHYeCKas NOArOTOBKA 4 yaca).
IMpomeKyToUHBIH KOHTPOJIb: 3a4€ET.

1. lesb ocBOEHHA NHCLIMNIHHDI

Lleibi0 0CBOEHHA AMCLUHIIHHBI «DNIEKTPHUYECKHE annapaTs) saBaseTcs Gop-
MHpOBaHHe Y 00yualoLUXCca KOMNETEHUHH, 06ecneunBalolMx OCBOEHHE TeopeTHYe-
CKHX M MPaKTHYECKHX 3HAHHH, NpHOOpETEHHE YMEHHI M HaBbIKOB B 006J1aCTH 3nek-
TPO3HEPreTHKH Ans GopMHpOBaHHS y GakanaBpoB 3HaHHH MO YCTPOMCTBY, METOAaM
pacyera H BbI6GOpa 3NMEKTPHUUECKHX M DNEKTPOHHBIX annapaToB, HCMOb3YeMbIX MpH
aBTOMATH3aLUWH TEXHONOrHYECKHX MPOLIECCOB CENbCKOXO3AHCTBEHHOrO NPOH3BOACT-
Ba; BO3MOXHOCTEH HX MPHMEHEHHS B Pa3lfIMYHBIX YCTPOHCTBAX C YYETOM PEXHMOB
paboTbl 3nekTpoTexHHYeckoro obopyaoBsaHus, obecneyeHns 6e30MacHOCTH, pecyp-
cocOepexceHHA M 3HeprocbepexeHHs, TOCTHXKEHHA BbLICOKOH paboTocnocoGHOCTH H
COXPAHHOCTH 3/1IEKTPONPHBONOB M 3N1eKTPoOOOpY10BaHHSA, Pa3BHTHE CMOCOOHOCTH:
OCYLUECTBAATL MOMUCK, KPHTHYECKHA aHANH3 W CHHTe3 HHGOPMaLMH, HCMONb30BaTh
CHCTEMHbIH MOAXOA LNMA PELUEHHS MOCTABIEHHbIX 3a1ay, NPUMEHATb CMocobObl Mo-
BbiLIeHHS 3(HeKTHBHOCTH paboTbl OCHOBHOrO 3HEPreTHYECKOrO H NEKTPOTEXHHYE-
cKoro o60pyaoBaHHsA; NpUMeHeHHe 6a30BbIX 3HAHMH COBPEMEHHLIX LH(POBBIX TeX-
HONOT Uii; pa3BUTHE TEXHHYECKOI HANpPaBNEHHOCTH MBbILLIEHHUS CTYIEHTOB.

IMpuoGperenne HaBbikoB BnaneHus nporpammaMu Mathcad, Matlab, KOM-
IMAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom u ap.

IpHobpeTeHHe cTyaeHTaMH YMEHH#H NMONB30BATLCSA 3NEKTPOHHBIMH CHCTEMaMHU
noucka naHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (TexHonorus
Big Data).

3anayu QUCLMIUTHHBI:

— M3yyeHHe 0COOEHHOCTEH NEKTPHUECKHX H JTEKTPOHHBIX annapaTos;

— NpPHUMEHSAEMbIX B 3JIEKTPONpHBOAaX pabouMX MaLUHH Pa3THYHBIX TEXHOMOTH-
4eCKHX MPOLECCOB CENbCKOXO3ANCTBEHHOrO NMPOH3BOACTBA;

— H3y4eHHe 0coOeHHOCTEH NMPOEKTHPOBAHHMSA M IKCITyaTalUMH 3NEKTPHYECKHX H
3NEKTPOHHbIX anmnapaToB B CHCTEMax ¢ aBTOMaTH3HPOBAHHbIMH 3/1IEKTPONPHBOAAMH
pabounx MalluHH.

2. MecTo AMCUHMNIIMHBI B y4eGHOM npouecce
JucunnauHa «neKTpHYeCKHE annapaThbi» BKIIOUEHA B 4acTb, GopMHpYyeMYytO
Y4YacTHHKaMH 006pa30BaTeNbHbIX OTHOLIEHHH AMCUMIUIHHBI (MOA4yJiH) no Beibopy |
(AB.1) Bnoka 1 «ducunminnel (Moaynn)» y4eOHOrO njaHa Mo HanpariEHHIO MOA-
rotoBkd 13.03.02 DnexTpodHepreTHka M 3MEKTPOTEXHHKA, HAMpPaBIE€HHOCTb JJeK-
TpocHabxeHHe. [JucunnInHa «NEKTPHUYECKHE anmnapaTbh» PealH3yeTcs B COOTBET-
cTBUH ¢ TpeboBaHuamu PI'OC, OIOIT BO u YuebHoro nnaHa mo HanpaelaeHHIO

13.03.02 DnexTpo3HepreTHka W NEKTPOTEXHHUKA, HaNpaBIEeHHOCTb JNEKTPOCHab e-
HHe.

[NpenwecTByolMMH KypcaMH, Ha KOTOPLIX HemocpeacTBeHHO Oa3upyercs
ANHCUHILTHHA « DIEKTPHYECKHE anmnapaThl» ABAAKOTCA Kypchl: MaTematnka (1 kypc,
1-2 cemecTper; 2 Kypc, 3 cemectp), pusmka (1 Kypc, 2 cemectp; 2 Kypc, 2-3 ceMmecT-
pbl), TEOPETHYECKHE OCHOBBI INEKTPOTEXHHUKH (2 KypC, 3-4 ceMecTpbl), KOMMbIOTEp-
HOE NpPOEeKTHpOBaHHe (2 Kypc, 3 ceMecTp), TeopeTHYecKas MexaHHKa (2 Kypc, 3 ce-
MECTp), NpHKIanHas MeXaHHka (2 Kypc, 4 ceMecTp), OCHOBbI MHKPOMPOLECCOPHOM
TeXHUKH (2 Kypc, 3 ceMecTp).

Jucuunnuua «OnekTpuyeckHe annaparbi» ABJASETCA OCHOBOMONAraowen ans
H3yUYeHHs CNeayIOLLMX THCUHIUTHH: aBTOMATHKa (3 Kypc, 6 ceMecTp), 2n1eKTpHYECKHE
CTaHUMH H noACTaHUMH (3 Kypc, 6 cemectp), anexkTponpuson (4 Kypc, 7 cemectp),
peneiHas 3alMTa U aBTOMaTH3aUMs 3NIEKTPO3HEpPreTHYeCkHX cHcreM (4 kypc, 7 ce-
MECTP), INEKTPOTEXHONMOTHH (4 Kypc, 7 cemecTp), anekTpocHabxenue (4 Kypc, 7 ce-
MECTp), aBTOHOMHBIE CHCTEMBI 3N1eKTpocHabxkeHHA (4 Kypc, 8 ceMecTp), 3kcnutyara-
uMs CHCTeM 3nekTpocHabxeHnus (4 kypc, 8 cemecTp).

JaHHas aMcuMnaMHa «3NEeKTPHYECKHE annaparthi» MCMOJb3YeTCss MPH MNOAro-
TOBKE CTYN€HTAMH BbIMYCKHbIX KBATH(PHUKALHOHHBIX paboT.

Pabouas nporpamma IHCLUHIUIMHBI «DNEKTPHYECKHE ANMApaThi» LIS HHBAH-
NOB M NIHLl C OrPaHHYEHHBIMH BO3MOXXHOCTAMH 310pOBbA pa3pabaTbiBaeTCA HHAMBH-
NyasnbHO C y4YeTOM OCOGEHHOCTEH NMCHXOPH3HYECKOr0 Pa3BUTHA WHAMBHIAYAILHbIX
BO3MOXHOCTEH H COCTOSAHHA 310POBBA TAKHX 00yyaroLUMXCA.

3. I'lepe-iem, NJaHHpYeMbIX pe3y./ibTaTOB OﬁyquHﬂ no AMCUHNJIHHE,
COOTHECEHHBIX C MNJIAHHPYEMbIMH pe3y/ibTaTaMH OCBOEHHSA oﬁpa3onarenbuoﬁ
nporpammabi

O6pa3oBatenbHbie pe3ynbTaThl OCBOEHHS AMCUMILIHHBI 00y4aloLnuMcs, npea-
cTaBneHbl B Tabnuue 1.
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4. CTpyKTypa 1 coaepxaHHe AHCUHNIHHbI

4.1 PacnpeneseHne TPy 10€MKOCTH JHCUMIJIMHBI 110 BHAAM paboT B ceMecTpe

O6w1an TpyA0EMKOCTb AHCLMMIHHBI cocTaBnseT 3 3a4. ea. (108 yacos / B T.u.
npaKkTHYecKas NoaroToBka 4 yaca), HX pacnpeaeleHHe No BUaaM paboT B ceMecTpe
Ne 5 npencrasnexo B Tabnuue 2.

Tabnuua 2
Pacnpeneneuue prllOEMKOCTM AHCUHIJIHHLI MO0 BHUAAM p360T B ceMecCcTpe
f TpynoémkocTh
BT. 4.
’ Bun yue6noit paborui yac. cemecTpe
Bcero/* | mBcero/*
Ne S
O6may Tpya0€MKOCTh AHCIMNIKHLL (10 VieOHoMYy nnany 108/4 108/4
1. KonTakTHan pa6ora: 32,25/4 32,25/4
AyauTopHas paGoTa 32,25/4 32,25/4
8 mom uucne:
nexyuu (J1) 1 16 16
npaxmuuecxue 3anamus (113) | 8 8
nabopamoprwie pabomu (J/1P) 8/4 8/4
KOHmMaxmnas paboma Ha npomexcymoyunom konmpone (KPA) 0,25 025 |
2. CamocronatenbHan pabora (CPC) 75,75 75,75
pacuemno-cpaguvecxas paboma (PI'P) (noozomoexa) 20 20
camocmoamensHoe ulyneHue paoenos, cCamonod20mosxka 46,75 46,75
(npopabomxa u noemoperue NeKYUOHHOZ0 MAMEPUANA U MA-
mepuana ywebHuxo8 u ynebnuix nocobuii, nodzomosxa K na-
bopamoprbim pabomam u _npakmuyecKum 3aHAMuAm) -
nodzomoexa k 3avémy 9 9
Bua npoMexXyTOYHOT0 KOHTPOJIA: 3auer Jauer

* B TOM YHcCne MpakTHYECKas MOAroToBKa

4.2 ConepxaHHe AMCUHNIIHHBI

AyauTopxas paGora Bueayau-
4| n JP INTKP | Topnas

llanmenoBauue painenoB H Tem

L]
AHCUHNAHH (YKPYNMHEHHO) Beerq Bcero/* pa6ora
CP
Pasnen 5 «Annaparypa ynpaBneuus u 17 2 1 14

CHTHAH3ALMH, annapaTbl Ans
HIMEPEHHHA»

Pa3aen 6 «Craruueckue 14 4 2 8
NyCKOPErynHpyIOUIHe annapars!
NOCTOSHHOIO H NEPEMEHHONO TOKAa»

Pasnen 7 «Hu3koBONLTHBIE 11 2 1 8
KOMTUIEKTHbIEC YCTPOHCTBA»

KOoWmaxmmas paboma Ha npomexcymov- 0,25 0.25

Hom xonmpone (KPA)

lMoaroToska k 3a4éry 9 9
Hroro no aucunnaunue 108/4 16 8 8/4 0,25 75,75

Tabnnua 3
TemaTnueckui NJaH y4eOHOH AHCUHNIIHHDI
AyAHTOpPRaA pabora Bheayau-
HaumeHnoBanue pa3nenos u Tem J | m JIP  |IIKP | Topnas
Bcero/*
JHCUHNIHH (YKPYNHEHHO) Bcero/* pa6ora
CP
Pasnen | «OO6wune noHsaTia o6 10,75 2 1 1 6,75

INEKTPHUECKHX annaparax,
INEKTPHUCCKHE KOHTAKTHI»

Paznen 2 «Tepmuueckas u 12 2 1 1 8
INEKTPOAHHAMHYECKAs CTOAKOCTD
3NEKTPHHECKHX aNnaparToB, CHIOBhIE
KOMM YTAUHOHHKIE ANMapaTh» ‘

Paanen 3 «Annapars! 3alHTLI OT 2172 2 | 4/2 | 14
CBEPXTOKOB» |
Pasnen 4 «Annaparsl 3aIHTHOTO 13/2 2 1 2/2 l 8

OTKTIOYEHHA, 3ALLUUTA OT HMNYIbCHBIX
nepeHanpaXeHHH»

* B TOM uHcle MpakTHYECKad NnoAroToBKa

Pasznen 1. O6wHe noHATHA 00 3NEKTPHHECKHMX annapaTax, JJIEKTPHYECKHE
KOHTaKTbI

Tema 1. DnekTpHyeckre annaparsl, OOLWHE MOHATHA H TpeOOBaHHA

PaccmatpuBaemble Bonpocs!.

ONeKTpHYECKHE anmnapaThbl: TCPMHUHBI M ONpPeAESEHHS, OCHOBHbIE MOHSATHS, Ha-
3HaueHHe, obnactb npuMeHeHus. KnaccuHKauus 371€KTPHYECKHX aMnnapaTtoB: Mo
Ha3HaHEHHIO, BEIHYHHE HAMpPSXKEHHUS, BETUUHHE H POy TOKA, KOHCTPYKTHBHOMY HC-
NOJIHEHHMIO, CTEMEHH 3ALUMTHI OT (PAKTOPOB BHELUHEH Cpeabl, KSTHMAaTHYECKOMY HC-
NONHEHHIO H YCNOBHAM pasMelueHHus. Ob6Lne TpeboBaHHA, OCHOBHbBIE NAaPAMETPBI.

Tema 2. CraHaapTu3aumus 1 cepTudukauns B chepe NPUMEHEHHA dneKTpHe-
CKHX annaparos

PaccmatpuBaemble Bonpochl.

Kareropuu cranaaptoB, aeictByiownx B Poccuitickoit denepaunn. AcnekTbl
NPHUMEHEHHA IOPHAHYECKHX W TEXHHYECKHX CTaHAapTOB. BHUAbI TEXHHYECKHX CTaH-
DapTOB MO COAEPXKAHHIO W HazHadeHHI0. O6sA3aTeNbHble H PEKOMEHAATENbHbIE Tpe-
GoBanus crannaptos. [lapameTpupoBanne, HOpPMHPOBAHHE XaPAKTEPHUCTHK, YHH(H-
KaUuHWs W arperaTMpoBaHHE 3NEKTPHYECKHX anmnapaTtoB B CHUCTeME OAEHCTBYIOLUHX
CTaHAapTOB M OTpacieBbix HOpMaTHBOB. CepTHdHKauUHA NPOAYKUHH H yciyr B 06-
JlacTH NPOM3BOACTBA M MOHTaXKa JEKTPHYECKHX annapaToB. [IpaBuna Beiaauu cep-
TH(HKATOB COOTBETCTBHS Ha 3EKTPHYECKHE annaparhl.

Tema 3. DnexkTpHyeckHe KOHTAKTbl, HCKPOBOM H 1yroBOH pa3pAl MPU KOMMY-
TallKH, yCTPOHCTBA NyroratieHHs

PaccmatpuBaeMble BOmpoch.

Pa3HOBHAHOCTH 3NMEKTPHUYECKMX KOHTAKTOB MO HCTMOIHEHHIO M HA3HAYEHHIO.
®opMbl CONPHKACAIOLUHUXCA KOHTAKTHBIX MOBEPXHOCTEH, OCHOBHbIE KOHCTPYKUHH H
napamMeTpsl KOMMYTHPYIOILUHX KOHTAaKTOB. [lepexoaHOe COMpPOTHBIEHHE KOHTAaKTa.
KoHTakTHOe HaXaTue, CaMOyCTaHOBNEHHE M CaMO3auMCTKa KOHTAkTOB. M3HOC KOH-
TaKTHBIX MMOBEPXHOCTEH B PasNM4HBIX pexHMax paboThbl, pa3phIBHAs CMOCOOHOCTD
KOHTakTa. OCHOBHbIE MaTepHanbl, HCMO/b3YEMbIE A5 M3rOTOBNEHHA KOHTAKTOB, MX
CBOWCTBA, IOCTOMHCTBA H HEAOCTATKH. MICKPOBOIi pa3paa NpH KOMMYTALUHH: BO3HHK-
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HOBEHHE, XapaKTEPUCTHKH, BO3NECHCTBHE HAa KOHTAKTHblE MOBEPXHOCTH. [lyrosoi
pa3psaa npH KOMMYTaUHH: yCIOBHS BOZHHKHOBEHHS, BOJbTaMIepHas XapaKTepHCTH-
Ka, Mpouecchl B 1yroBoM npomexyTtke. Oco6€HHOCTH rOpeHHs 3MEKTPHYECKOH AyrH
Ha MOCTOSHHOM H NEpeMEHHOM Toke. Bo3neicTBHE NyrH Ha KOHTaKTHbIE MOBEPXHO-
CTH. TIpHHUMNBI ralleHUs SNEKTPUYECKOW AYrH, BO3HUKAIOWEH NPH KOMMYTaLMH,
Pa3HOBHIHOCTH M NPUHUMN NEHCTBHUA QyroracHTeNbHbIX YCTPOHUCTB. KoHcTpykTHB-
Hbl€ COYETaHMs PalNHYHbIX CMOCOOOB rauieHus Ayrd. YCTpOHCTBa AyroralueHus
NpHMEHSEMbIE U1 HHM3KOBOJILTHbIX H BBLICOKOBONbTHbIX amnaparoB. besayroBas
KOMMYyTaUHs MOCPEACTBOM MPUMEHEHHS INMEKTPOHHBIX Kitouer. CoueTanue npuMe-
HEHHA KOMMYTHPYIOWMX KOHTAKTOB H 3JIEKTPOHHBIX KJIOUYeH B rHOpHAHbIX annapa-
Tax.

Painen 2. TepMudeckas W 3NeKTPOAMHAMHYECKAs CTOHKOCTb 3EKTPHUYECKUX anma-
paToB, CHNOBbIE KOMMYTaLHOHHBIE aNNapaThbl

Tema 4. Tennosble U 31EKTPOAHHAMHYECKHE MPOLECCHI B 3MEKTPHYECKHX an-
naparax

PaccmaTpuBaembie Bonpochi.

HMcTounuku Tenna, npouecc HarpeBa U pacnpoCTpaHeHHs TeIUla B JNeKTPHYE-
CkHx annapatax. Pexumbl paboThl 31eKTPHYECKHX annapaToB MO MPOAOTKHTENbHO-
CTH BKJIIOYEHHA. TepMHueckne neperpy3kd NpH BO3HMKHOBEHHH KOPOTKOrO 3aMblKa-
HHS B HarpeTOM COCTOSHHMH anmnapara, TepMHYECKas CTOHKOCTb NNEKTPHYECKHX an-
napatoB. YCTaHOB/IEHHblE HOPMATHBAMH Mpefe/ibHbIE TEMMEPATYPbl JONYCTHMbIE B
KPAaTKOBPEMEHHOM PEXHME /IS THMNOBBIX MPOBOAHHKOBBIX MaTEPHANOB TOKOMPOBO-
OALMX YacTeH 3NeKTPHUECKHX annapaToB. HarpeB 31eKTpOHHBIX Kitouei, cnocobbl
OXJTAKAEHHA CHIIOBBIX MOJYNMPOBOAHHUKOBBIX 3JIEMEHTOB CTATHYECKHX NYCKOPETyJiH-
pyIOLUMX annapaToB. Y napHbI# TOK KOPOTKOrO 3aMbIKaHHS, MEXaHHMYECKOE B3aHMO-
NEHCTBHE TOKOMPOBOAALUMX YacTeil MPH NPOTEKAHHWH TOKA KOPOTKOTO 3aMbIKaHHS.
Xapakrep 31€KTPOAHHAMHUYECKHX CHJT HA MOCTOSHHOM H MEPEMEHHOM TOKe, 0CObeH-
HOCTH BO3JEACTBHSA 3/IEKTPOAHHAMHYECKHX CHI B Tpex(a3HOH CHCTEMe nepeMeHHO-
ro Toka. DNeKTPOAMHAMHYECKas CTOMKOCTb JJIEKTPHYECKHX anmnapartoB, TpeGoOBaHMA
M XapaKTEPHUCTHKH.

Tema 5. CunoBble KOMMYTaLHOHHBIE AMMNapaThl C Py4YHbIM H 3NEKTPOMArHHT-
HbIM MPHBOAOM

PaccmartpuBaembie BONpOCHI.

Ha3HaueHne u 061acTb NPUMEHEHHs pa3beAHHHTENEH, THIMbI KOHCTPYKLUHH,
OCHOBHbIE XapaKTEPHCTHKH. BhlkilouaTenu Harpy3ku ¢ pyuyHbIM MPHBOAOM: Ha3Ha-
yeHHe, 061acTb NPUMEHEHHS, Pa3HOBHUIHOCTH KOHCTPYKLHi, OCHOBHbIE XapaKTepH-
CTHKH. HOpMaTHBHbIE KAaTErOPHH NMPHMEHEHHA BLIKIIOYATENEH — pa3beaHHUTENEN.
DN1eKTPOMArHHTHbIE KOHTAKTOPbI: MX K1aCCH(HMKALMS, OCHOBHblE XapaKTepPUCTHKH,
HazHa4y€HHE, YCTPOWCTBO, Pa3HOBHAHOCTH KOHCTPYKLHiH, 00nacTb NpHUMEHEeHHS.
HopmartuBHble TpeOOBaHHA K CHCTeMe YNpaBieHHA. DeKTPOMArHHUTHbIE KOHTAKTO-
pbl MOAY/IHOH KOHCTPYKUHMH: HX Ha3Hay€HHE, Pa3HOBHAHOCTH, OCHOBHbIE XapaKTe-
PHCTHKH. DNEKTPOMArHHUTHbIE MYCKATENH: HX Ha3HaYeHHe, KOHCTPYKTHBHBIE HCMON-
HeHua. HopmaTHBHbIE kKaTeropuu NPUMEHEHHS KOHTAKTOPOB W MyCKaTeNen.
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Pa3igen 3. Annapatel 3alUMTbI OT CBEPXTOKOB

Tema 6. O6wme cBeneHns o6 annaparax 3alWUTbl OT CBEPXTOKOB

PaccmartpuBaembie Bonpocsi.

[ToHATHE CBEPXTOKA, BMAblI CBEPXTOKOB, OCHOBHbIE TEPMHHBI H OMNpeleneHHa.
Tunsl ycTpo#icTs, o6ecneunBaloKX 3aIUMTY OT TOKa NMEperpy3kH M OT TOKa KOpPOT-
KOro 3aMblkaHHA. KOHCTPYKTHBHbIE Pa3HOBHAHOCTH PacUENUTeleil MakCHMalbHOTO
TOKa. OCOGEHHOCTH BBIMOIHEHHS 3alUHTHI OT CBEPXTOKOB B BLICOKOBOJIBTHBIX CETAX.
CenekTHBHOCTbL NEHCTBHS 3aLUHTLI OT CBEPXTOKOB.

Tema 7. [InaBkne npenoxpaHutenu

PaccmatpuBaemble Bonpocsi.

[IpenoxpaHnTens nnaBkue, OCHOBHbIE MOHATHS K OMpeaeneHHs. Y CTpOHCTBO H
MPUHUHN AEACTBHUA NPENOXPAHHTENEH C YACTHYHBIM H MOJIHBIM 3aLLUMTHBIM AHaNaso-
HOM, KJ1aCCH(MKaLIMA NPeNOXPaHHTENEH MO KOHCTPYKTHBHOMY MCMOJIHEHHIO, BpEME-
HH CpabaTbiBaHHA W TUMY 3alMwaeMoro obopynoBaHus. BpemaTokoBbie xapakrepH-
CTHKH NpefoXpaHHTENEH, PyHKLIMSA TOKOOrpaHHUEHHA. BbIcOKOBOILTHBIE Npeaoxpa-
HHUTENHU, OCOBEHHOCTH KOHCTPYKUMH. MapKHpOBKa M YC/OBHblE 0603HaueHHs Npeno-
XpaHHUTENE.

Tema 8. AsToMaTHuECKHE BbIKITIOYATENH

PaccmatpuBaemble Bonpocel.

ABTOMATHYECKHE BbIK/IIOYATENH, Ha3HAYEHHE, KIaCCHHKALIMS NO KOHCTPYK-
THBHOMY MCMOJNIHEHHIO, THMY pacuenuTeneii MakcHManbHOro Toka. OCHOBHbIE Napa-
MeTpbl. BUabl npenenbHOM KOMMYTaUHOHHOM cnoco6HOcTH. HopMHpOBaHHbIE napa-
MeTpbl CpabaThbiBaHHs TEMIOBOrO M EKTPOMArHUTHOrO pacuenuTeneil 1 Ucnon-
HeHHs B JMTOM koprnyce. CHioBble BO3AylHbIE aBTOMAaTHYECKHE BbIKIIOYATENH C
PYYHbIM M MOTOPHbIM NPUBOAOM. CENeKTHBHOCTb AEHCTBHA M KAaTErOPHUH MPHUMEHE-
HHSA aBTOMAaTHYECKHX BhIKJIIOYATENEH. ABTOMATHYECKHE BBIKIOYATENH MOAY/IbHOH
KOHCTPYKUHH: HX KIAaCCH(HKALHMA, PA3HOBUAHOCTH HCMOIHEHHS, THMbl 3aUMTHBIX
XapaKTepHCTHK, OCHOBHbIE NapaMeTpbl, TpeOOBaHMS CTAaHAAPTOB K KOHCTPYKLHH.
KommyTaumonHas cnoco6HocTb. HopMupoBaHHble napameTpbl cpabaTbiBaHMA pac-
LenuTesel aBTOMaTHYECKHX BbIK/IIOYATeNeH [UIs 3aLMThI OT CBEPXTOKOB GLITOBOTO H
AHANIOTHYHOTO Ha3HayeHus. KoppekTHpoBka 3HaUeHHs TOKa HEOTKITIOYEHHS MO YCIlo-
BHAM MOHTaXa W pa3MelleHHs. MapkupoBka U 0003HaYeHHS aBTOMAaTHYECKHX Bbl-
KJIIOYaTeed MOLY/IbHOM KOHCTPYKLMHH.

Tema 9. Pene neperpy3ku 31eKTpoTENIOBbIE TOKOBbIE

PaccmatpuBaemble Bonpochl.

Pene neperpy3ku 31exTpoTensioBble TOKOBbIE: HX KNaCCH(HKALMSA, Ha3Haye-
HHE, NPHHUMN NEACTBHMA, Pa3HOBHAHOCTH KOHCTPYKUMH. Cnocobbl Bo3BpaTta 3sek-
TPOTENJIOBBIX peJie BO BKIKOYEHHOE COCTOSIHHE, YCTPOHCTBA LIS YCKOPEHHsS BO3BpaTa
BpY4HYI0. DYHKLHH TEMNEPATYPHOH KOMMEHCAUHH U YCKOPEHHS cpabaThiBaHUs NpH
HenonHoda3HoM pexume. OCHOBHbIE XapakTepHCTHKH. HopMaTHBHbIE TpeGOBaHHA K
KOHCTPYKUHH Y NapaMeTpaM 3/1eKTPOTENIOBbIX peJie.

Painen 4. Annapatbl 3alUHTHOrO OTK/TIOHMEHHS, 3ALUMTA OT UMMYJILCHBIX NMepeHanps-
dKEHHMH
Tema 10. AsTomMaTHueckue BbikTO4YaTeNH AudepeHUHaTLHOrO TOKa



Paccmatpusaemsie BOnpocsl.

Hasnauennwe M NpUHUMN [OEACTBHA 3aLUHTHOrO OTIUIOYEHHUSA, YNPaBISEMOro
aupepeHunansHbiM TokoM (Y30-I). HopMaTtHBHO ycTaHOBneHHble GezonacHble
COYETaHHA TOKA W BPEMEHH €ro BO3AEHCTBMA Ha YeNOBEKA B3AThIE 32 OCHOBY Xapak-
TepucTHk Y30-]1 npeqHa3HaueHHBIX 1A 3aLHTHI OT MOPAKEHHA INEKTPHUECKHM TO-
koM. Buabt ¥Y30-/1 no THny koHCTpyKuHH. CkopocTh pearupoBaHus ¥Y30-I, Tunsl
cenekTuBHbIX Y30. QOHOBBIH TOK yTeUkH, MOHATHE W METOAMKA pacueta. Yuert ¢o-
HOBOro Toka yreuku mpu Bbibope Y30-[. Tunwl pacuennenus Y30-I no ¢opme
nupdepeHUHanbHOro Toka, 06,1aCTH NPUMEHEHHS Pa3NHYHbIX THNOB, OCHOBHBIE Xa-
pakTepucTHkH. HopMHpoBaHHble AHana3oHbl oTkitovaowero aMpdepeHunanbHOro
Toka wis Y30-I1 tHna «AC» u Thna «A». [IndaBroMarsl, 0COGEHHOCTH KOHCTpPYK-
uMH, 061aCcTb NPHMEHEHHSA, XapaKTepucTHKH. HopMaThBHbIe TpeGoBaHHA MO npUMe-
HeHno 1 noakmovenuto Y30-I1 u aupastomaroB. Mapkuposka Y30-/1 u audasto-
matoB. HopmaTHBHbIE TPEGOBaHHA K YCTPONCTBaM 3KCMIIyaTaUMOHHOTO KOHTPOSIA.,

Tema 11. Buabl nepeHanpskeHHi, yCTPOHCTBA 3alUMThl OT HMMYILCHBIX Ne-
PEHAMNpPAXKEHHH

PaccmarpuBaeMbie Bonpochl.

[NepenanpsxxeHne, noHaTHe, knaccupukauus, 0600LEHHbIE XAPAKTEPHCTHKH.
Tpebyemaa HOpMaTHBaMH CTOMKOCTb OGOPYNOBaHHS K MMNY/BCHLIM MEPEHanpske-
HHAM B 3aBHCHMOCTH OT MECTa YCTAaHOBKH. Y CTPOACTBA A 3aLUHTbI OT HMMYJIbCHbIX
nepeHanpsxenuit (Y3HUIT), HazHaueHHe, NPUHLUKN AeHCTBHUA, OCHOBHbIE THIMbI KOH-
CTPYKUHH. BbicokoBonbTHbIE H HHU3koBOAbTHBIE Y3UII. Knaccel Y3UII, ocHoBHble
XapaKkTEPUCTHKH, CXeMbl npuUcoeanHeHus. lerpanauns Y3HUII, cnocobbl koHTpons
MCNPaBHOCTH U BOCCTAHOBNEHHSA paboTOCNOCOGHOCTH.

Pasnen 5. Annapatypa ynpaBieHHs U CHTHAIH3aUMH, aNNaparsl U H3MEPEHHH

Tema 12. YcTpoiicTBa py4HOro, AMCTAHUHOHHOTO H aBTOMAaTHYECKOrO yMNpas-
JIeHHs

PaccmatprBaeMbie BONPOCHI.

OneMeHTBbl pYyYHOro yNpaB/ieHHs A1 BTOPHYHBLIX LEnei, Ha3HaueHHe, KOHCT-
PYKTHBHbIE Pa3HOBHAHOCTH, K1AaCCH(HKALHUA, OCHOBHbIE XapaKTEPHCTHKH, MEXaHH-
4yeckas U KOMMYTaLlHOHHAs H3HOCOCTOHKOCTb. DNIEKTPOMAarHMTHbIE M TBEPAOTENb-
HbIE pejie, TEPMHHBI M ONpeaesieHUs, knaccudukauus, xapakTrepucTHku. Pene Bpe-
MEHH, KIacCHHKaUMHA, FPYNNbl METONOB 3aMEANEHHA, XapaKTePUCTHKH, THIMOBbLIE
anropuTmbl pabotel. [TporpaMmHbie pesie, MHKPOKOHTPOJUIEPBI, MHKPOMPOLECCOPHI,
MX Ha3HauyeHHe, 061acTb NPHUMEHEHHA, OCHOBHbIE H NOMONHHTENbHbIE QYHKUHMH. Ka-
TErOPHH NMPHMEHEHHSA INEMEHTOB ynparieHHs. CUrHanbHble H HHAHKATOPHblE YCT-
po#cTBa, HX Ha3HAY€HHE, 061aCTb MPUMEHEHHS, PA3HOBHAHOCTH KOHCTPYKLHH.

Tema 13. nexTpryeckne JaTUHKH CHFHATbHbIE H HHAWKATOPHbIE YCTPOHCTBA

PaccmartpuBaeMsbie Bonpochi.

DneKTpHYecKHe NaTYHKH, NOHATHE, KNacCHHKALMA, Pa3HOBUAHOCTH MO BHAY
BXOLHOIO CHrHana M XapaKTepy BbIXOAHOIO CHrHana, NapaMeTpbl H XapaKTEPUCTHKH.
OcHoBHble TpebOBaHHA, NpeabABIfeMble K AaT4HMkaM. MapkupoBka H 0003HaueHHs
nat4yukoB. MHTemnekTyanbHble AaTYHKH, MOHATHE, NOMONHHTENbHbIE QYHKLUHH HH-
TENNEKTYanbHbIX AaTYHKOB.
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Tema 14. Ycrpoiicta Ans ueneit H3MePEHHUs, yNpaBieHHA, PENEiHON 3aIMUTDI
H KOMMEPYECKOro yyera

PaccmatpuBaeMbie BOnpocsl.

Annapatbl IS M3MEPEHHH, OCHOBHbIE MOHATHA, 00NACTh NMPHUMEHEHHS.
TpauchopmaTopsl Toka M HanpskeHUs, Ha3HAY€HHE, MPUHUMI AEHCTBHS, OCHOBHbIE
THMbl, XapaKTEPUCTHKH. JlENHTENN HanpsXKEHHA, WYHTbl, YCHIMTENH CHUIHana, npe-
00pa3oBaTe/ii HEINEKTPHHECKHX BEHYMH B 3EKTPHYECKHH CHrHan, HalHa4eHue,
NPUHUMN QEHCTBHUSA, XapakTepHcTHKH. HopMaTHBHble TpeGOBaHKMA K anmmnapataM s
M3MEpEHHH, TpeOyeMblii KITacC TOYHOCTH MPH MCMOb30OBAHHM B UENAX PENEHHOMH
3aLUHTBI H KOMMEPUYECKOTO yyeTa.

Pazgen 6. CtatHueckHe nycKopery/MpyiOLUHe annapathl MOCTOSHHOTO M NEpEMeH-
HOTO TOKa

Tema 15. CtaTHuecKHE KOMMYTALMOHHBIE M MYCKO3ALUWTHBIE annaparhl

PaccmaTpuBaeMbie Bonpoch!.

CraTHyeckHe KOMMYTAUHOHHBIE annapaThbl, OrpeaeneHHe, MPUHLUMI NEACTBHS,
THNbl. DNEKTPOHHBIE KIIOYH, BHIObl, OCOGEHHOCTH MPHUMEHEHHSI HA MOCTOSHHOM H
nepeMeHHOM Toke. [lpeMMyluecTBa W HEAOCTaTKH CTaTHYECKHX KOMMYTALHOHHbIX
annaparos. CTaTHYeCKHE NyCKaTeNH 1A 3MeKTPONPHBOAA, OCHOBHbIE XapaKTEpH-
CTHKH, 62a30Bbl€ H JONONHHTENbHbIE QYHKLIMH, PEUMYLLECTBA U HEAOCTATKH.

Tema 16. CunoBble 3n1eKTpoHHbIE Npeobpa3oBaTenu, peryisaTopbl U CTabUIH-
3aTOpbI

PaccmatpuBaembie Bonpocsl.

CunoBble 31eKTPOHHbIE Npeobpa3oBaTenu, onpeneneHue, K1accHUKauus no
XapakTepy W cnocoby npeobpa3oBaHHs, THIY CXeM, HATHYMIO yNPaBIEHHA, OCHOB-
Hble XapakTEPUCTHKH. CHNOBbIE 3JIEKTPOHHbBIE PEryAATOPbl U CTaGMAW3ATOPBI HX Ha-
3HaueHne. Knaccudukauus: no xapakrepy npeobpa3oBaHHs W METONY YNPAB/EHHA.
OcHOBHblE XapakTepHCTHKH. YacTOTHblE PErymaTopbl A1 aCHHXPOHHOrO 3/EKTPO-
NpHBONA: CTPYKTYpHas CX€Ma, NPHHUMN AEHCTBUA, OCHOBHbIE XapaKTEPHCTHKH, Ga-
30BbI€ U NOMONIHUTEbHbIE QYHKLUHH, NPEUMYLUECTBA IPHMEHEHHA.

Paznen 7. HU3KkOBO/NBTHBIE KOMIUIEKTHBIE YCTPOACTBA

Tema 17. KomnniekTHbIE YCTPOHCTBA 3M1EKTPHUYECKOI annapartypbl

PaccmatpuBaemsie Bonpochl.

Hu3skoBonsTHble koMnnekTHble ycTpoiicta (HKY), TepmuHbI M onpenenetus,
KNacCHHKALHS, OCHOBHbIE XapaKTEPUCTHKH, OCOOblE YCIOBHA IKcnyaTaunu. oc-
TOMHCTBA NpuMeHeHHs HKY.

Tema 18. GopmupoBaHHe TEXHHYECKOTO 3a1aHKs HA H3roToBiaeHne HKY

PaccmatpuBaeMbie Bonpocsi.

®DOopMHpOBaHHE TEXHHUYECKOrO 3alaHHs Ha W3rOTOBNEHHE MHAMBMAYanbHOro
HKY. 3aka3z HKY ThnoBoii kOHCTpyKuuH no onpocHoMy aucty. Tpe6oBaHHa U no-
NOXKEHHs, MOIEXKALIHE 0053aTe/ILHOMY COraCOBaHHIO MEXY M3rOTOBMTENEM M MO-
TpebHTENEM COrNIacCHO HOPMaTHBaM.



4.3 Jlekunu/nabopaTopHsbie pa6oTbl/MpaKTHYECKHE JAHATHA

Tabnwuua 4
CoaepxaHue NeKLHII/N1a60paTOPHBIX Pa6OT/MPAKTHYECKHX 3AHATHI H
KOHTpOJIbeIe MEPONPHATHA

Ne Haigamme paizena, Ne u HaiBaHuHe DopMHpyeMble [ Bua Kon-ro
n/n TeMbl nexuni/nabopatopusix KOMNETEeHIHH |[KORTpOILHOro ua-
paGoT/NpaKTHUCCKHX MEPONPHATHA | cor/ui
1aHATHA HHX
npak-
THYe-
CKan
noaro-
TOBKA
Naparthi C PyYHbIM H (¢ MynbTHMEIHA 1E-
3NEKTPOMAar HHTHbIM MEHTaMH)
NPHBOOM
Tema4. Tennosbie u | [pakTHHECKOE 3aHATHE YK-1 Bonpocst 1
INEKTPOAHHAM HYE- Ne |. TennoBsle npo- (YK-1.2), K YCTHOMY
CKHe Nnpouecchl B LIECCHI B J/IEKTpHYeE- MKoc-2 onpocy
3NEKTPHUYECKHX anna- | CKUX annaparax. (MNKoc-2.1)
parax Mentimeter.
JlaboparopHas pabota YK-1 3amuTa 1
Ne 2. Uccnenosanue (YK-1.2), nabopartop-
TENMOBbLIX MPOLECCOB B MKoc-2 HO# paboTsl
INEKTPHYECKOM anna- (MKoc-2.1)
pare.
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Micro-
soft Word
3. | Paigen 3 «AnnapaThi 3a1UHTHI OT CBEPXTO- 772
KOB»
Tema 6. O6wme cee- | Jlekuns Ne 3. Annapa- YK-1 2
neHHs 06 annaparax Thl 3aLIHTB! OT CBEPX- (YK-1.2),
JallMUTLI OT CBEPXTO- | TOKOB. MKoc-2
KOB (MyNbTHMEIHA NIEKUMA) (MKoc-2.1)
Tema 7. [naekue npe- | Power Point
NOXPaHHTENH
Tema 8. ABTOMaTHue-
CKHE BhIK/IO4ATENH
Tema 9. Pene nepe-
rpy3KH JNeKTpoTen-
NOBblE TOKOBbIE
Tema 6. O6wme cpe- [MpakTH4eckoe 3aHATHE YK-1 Bonpocel 1
nexuns 06 annaparax Ne 2. XapakTepHCTHKH (YK-1.2), K YCTHOMY
3aWMHTBI OT CBEPXTO- | anNNaparoB 3aUIMThI OT MMKoc-2 onpocy
KOB CBEPXTOKOB. (MKoc-2.1)
Mentimeter.
Tema 8. ABromatue- | JlaGoparophas paGoTa YK-1 3awuTa 212
CKHe BbIKJIIOYaTENH Ne 3. Hccnenosanue (YK-1.2), nabopatop-
3aLUHTHBIX XapaKTepH- [MKoc-2 HOW paboThi
CTHK aBTOMaTHYECKHX (MKoc-2.1)
BbIKIOMATENEA.
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Micro-
soft Word

N Haipauue paigena, Ne it uaiBanne DopmHpyembie I Bua Kon-Bo
n/n Tembl nexuuit/nabopaTopHbIX KOMMETEHUHH |[KORTPONLMOrO 4ya-
paboT/NnpaKTHHeCKHX MEpONpPHATHR COB/HY
JAHATHIA HHX
npak-
THu4e-
cKan
noaro-
TOBKa
1. [ Palaen 1 «O6Gine noHATHR 06 INeKTpHYE- 4
CKHX aNNapaTax, 31eKTPHYECKHE KOHTAKTHLI»
Tema 1. JnexTpHue- Jlexums Ne 1. Dnex- YK-1 2
CKHe annaparsl, 06- TPHYECKHE annaparsl, (YK-1.2),
LIHE MOHATHA H TpE- oO6LUHE NOHATHS U Tpe- MKoc-2
60BaHHA 60BaHH, INEKTPHYE- (MKoc-2.1)
Tema 2. CraHnapTH- CKHE KOHTaKTbl.
3auMA H CEPTHPHKA- (c MynbTHMEIHA die-
ums B cpepe npuMme- MEHTaMH)
HEHHA INEKTPHYECKHX
annaparos
Tema 3. DnexTpuue-
CKHE KOHTAKTbI, HC-
KPOBOH M 1yroBo#
pa3psal NPH KOMMYTa-
LLHH, YCTPOHCTBa oy-
roraueH1s
Tema 3. DnekTpHue- IMpakTHUECKOE 3aHATHE YK-1 TectupoBaHue 1
CKHE KOHTaKThI, HC- Ne 1. Snextpuueckue (YK-1.2),
KPOBOWH H QIyroBo# KOHTAKTBI. [MKoc-2
pa3paa npu komMmyTa- | Mentimeter. (MKoc-2.1)
uMH, ycrpoiicTea 1y- | JlaGoparopHas pa6ora YK-1 3ammra 1
roraueHHs Ne 1. UccnenoBanue (YK-1.2), na6oparop-
NapaMeTpoOB KOHTAKT- MKoc-2 HO# paGoTbl
HbIX CHCTEM KOMMYTa- (MKoc-2.1)
LHOHHBIX annaparos.
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Micro-
soft Word
2. | Paaen 2 «TepMH4ECKan H 1eKTPOAHHAMM- 4
4Yeckas CTOHKOCTb J1EKTPHYECKHX annapa-
TOB, CHJIOBble KOMMYTALHOHHbIE ANNAPATHI»
Tema 4. Tenossie H | Jlekuna Ne 2. Tenno- YK-1 2
INEKTPOAHHAMHYE- BbIE H 3/IEKTPOAHHA- (YK-1.2),
CKHE NpoLEecCH B MHUYECKHE NpOoLECCH B MKoc-2
INEKTPHUECKHX aNna- | JNEKTPHUECKHX anna- (MKoc-2.1)
parax paTax, CHNOBblE KOM-
Tema 5. CunoBbie MYTaLMOHHBIE annapa-
KOMMYTAUHOHHBIE an- | Thl.
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Ne HaiBaune painena, Nt u Ha3BaHKE DopmHpyembie Bua Kon-sa
n/n Tembl nexuui/naGoparopunix KOMNETEHUHH |[KOHTpPOILHOrO 4a-
paGoT/npakTHYeckHx MEPOIPHATHRA COB/H3
JaHATHA HHX
npax-
THYe-
CKan
noaro-
TOBKA
Tema 9. Pene nepe- Jla6oparopHas pa6ora YK-1 3amura 2
rpy3KH 3]eKTpOTEN- Ne 4. UccnenoBanne (YK-1.2), naGoparop-
JI0BbIE TOKOBBIE 3ALUMTHLIX XapaKTePH- [MKoc-2 HO# paboTbl
CTHMK peJie Neperpy3kH (MKoc-2.1)
3NEKTPOTEIUIOBBIX TO-
KOBBIX.
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Micro-
soft Word
4. | Painen 4 «<Annapavbi 3aLHTHOrO OTKJII0Ye- 5/2
HHA, 3aLHTA OT HMNYJAbLCHBIX MepeHanpre-
HHA»
Tema 10. ABTOMATH- Jlexumsa Ne 4. Y30-]11, YK-1 2
4ecKHe BbIKToYaTenH | aMdasToMarsi, Y3IUIL (YK-1.2),
nudepeHunanbHOro | (C MyNTbTHMEIHA Jne- MKoc-2
TOKa MEHTaMH) (MKoc-2.1)
Tema 11. Buasi nepe-
HanpAXeHHH, yCTPO#H-
CTBa 3aLUHTHI OT UM~
MYJILCHBIX MEpeHa-
MPAXKEHHHA
Tema 10. ApTomaTh- | [pakTHYECKOE 3aHATHE YK-1 Bonpocet 1
yeckHe Boiknouatenu | Ne 2. XapakTepHCTHKH (YK-1.2), K YCTHOMY
nupPepeHIHANbHOrO | AaBTOMATHYECKHX Bbl- MMKoc-2 onpocy
TOKa wnovareneh aupde- (MKoc-2.1)
PEHUHATBLHOTO TOKA.
Mentimeter.
JlaGopatophas pa6ota YK-1 3amura 212
Ne 5. UccnenoBanue (YK-1.2), naboparop-
napameTpoB cpabarhl- MNMKoc-2 HOM paboTni
BaHHA Y30-A u au- (NMKoc-2.1)
¢paBromaros ([1pak-
Yeckas A€MOHCTpPaLHA
npubopa «AcTtpo-
Mpo¢u» paspaboTku
00O «Actpo-Y30»).
KOMIIAC, AutoCad,
Matlab, Mathcad, Mi-
crosoft Excel, Micro-
soft Word
S. Painen 5 «Annapatypa ynpaBieHHN H CHI- 3
HaJHIAUHMN, ANNAPATH A48 HIMEpPeHHH»
Tema 12. Ycrpoiicta | Jlekunsa Ne 5. Ycrpoit- YK-1 2
PY4HOro, AHCTaHLIH- CTBa YNpaBieHHS, KOH- (YK-1.2),

Ne HaieanHe paiaeaa, Ne 1 nalBanue ®aopmupyemuie Bun Kon-so
n/n TeMbl nexuni/naGopaTopHbix KOMNETeHUHH [KORTpONbLHOro ua-
paGoT/npaxTHHECKHY MEpOIPHATHA coB/n1
JaHATHH HHX
npak-
THYe-
CcKan
noaro-
TOBKA
OHHOIO H aBTOMATH- TPOJIA H CHTHAIN3ALHH, MKoc-2
4ECKOro YNpaBfAcHHA | annaparbl Ans u3Mepe- (IMKoc-2.1)
Tema 13. DnekTpHuc- | HuA.
CKHE NaTYHKH CHI- Mentimeter.
HaTbHbIE H HHIHKA-
TOpHbIE YCTPOACTBA
Tema 14. Yctpoiictea
1A uener HIMEPEHHA,
ynpaBneHus, peneH-
HOM 3aLHTBI H KOM-
MEpPUECKOro y4eTa
Tema 13. Onextpuye- | MNpakTHuECKOE 3aHATHE YK-1 Bonpocsl 1
CKHE NaTYHKH CHr- Ne 3. Pa3HOBHOHOCTH M (YK-12), K YCTHOMY
HalbHbIE W HHAHKA- XapaKTEPHUCTHKH INEK- MKoc-2 onpocy
TOpHbBIE YCTPOACTBA TPHYECKHX JaTYHMKOB. (MKoc-2.1)
Mentimeter.
6. | Paizen 6 «CTaTH4YeCKHE NYCKOpPEry.aupyo- 6
UIHe ANNAPAThl NOCTOSHHOTO H NEPEMEHHOI0
TOKa»
Tema 15. Cratuue- Jlexuus Ne 6. Cratnue- YK-1 2
CKHE KOMMYTALHOH- CKHE KOMMYTaLHOHHbIE (YK-1.2),
HblE H NyCKO3ALIHT- H NYCKO3ALUHTHBIE an- MKoc-2
Hbl€ annaparb napars. (MKoc-2.1)
(c MynbTHMenHa dne-
MEHTaMH)
MpakTHyeckoe 3aHATHE YK-1 Bormpochi 1
Ne 3. Cratnueckue (YK-1.2), K YCTHOMY
MyCKO3alMTHbIE anmna- MKoc-2 onpocy
paTbl. (MKoc-2.1)
Mentimeter.
Tema 16. Cunosble Jlekumns Ne 7. Cratnye- YK-1 2
INEKTPOHHBIE NPe0b- | CKHE CHNOBBIE 3NEK- (YK-1.2),
pasoBarte, peryns- TPOHHbIE npeoGpa3opa- MKoc-2
TOPb! M CTAGHAM3ATO- | TENH H PECYAATOPSI. (NMKoc-2.1)
poi (¢ MynbTHMeIHa de-
MEHTaMH)
MpaxTHyeckoe 3aHATHE YK-1 Bonpocsi 1
Ne 4 SnekTpoHHbE (YK-1.2), K YCTHOMY
npeo6pasoBarenu, pe- MKoc-2 onpocy
ryIATOpbl H CTaGHIH- (MKoc-2.1)
3aTOpbl.
Mentimeter.
7. | Paznen 7 «<HH3K0BONBTHBIE KOMNAEKTHBIE 3
ycrpolicTea»
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Ne HaiBauue painena,

n/

n TeMbl

ﬂcpcuem. paccMaTpHBAEMbLIX BONPOCOB AJA CAMOCTOR-
TEJLHOI0 HIYYEHMSE

3aLUHTBI H KOMMEDPYECKO-
ro ydera

Painen 6 «CTaTHueckHe nycko
Ka»

peryjiHpyouide annapaTthl NOCTOANHONO H NepeMeHHOro To-

6.

Tema 15. Ctatuyeckue
KOMMYTALHOHHBIE H MYC-
KO3alHTHKIC aNnaparh

CoBpeMeHHbIE YCTPOACTBA N/IABHOTO MYCKa aCHHXPOHHBIX
anextpoasurarene#t (YK-1 (YK-1.2), [MKoc-2 (MKoc-2.1)).

Painen 7 «HH3KOBOABTHBLIE KOMNJIEKTHBIE YCTDORCTBAY

7.

Tema 18. dopmuposanue
TEXHHYECKOTO 3anaHHA
Ha HirotosneHne HKY

Tpe6oBaHHA CTaHAAPTOB NpPH 3aKMIOYEHHH KOHTPAKTa Ha H3ro-
ToBNEHKe H noctasky HKY
(YK-1(YK-1.2), MKoc-2 (MKoc-2.1)).

Ne HaiBanue paigena, Ne wna dopmupyembie [ Bun Kon-Bo
n/n TemMbl nex<unt/naboparopunix KOMNeTEeHUHH |[KORTpaabHBOrO 4a-
paGoT/NpaKTHYECKHX MEPONPHATHR | coB/H1
1aHATHHA HHX
npak-
THYe-
cKan
noaro-
TOBKA
Tema 17. Kommnext- | Jlekuns Ne 8. Husko- YK-1 2
Hbl€ YCTPOACTBA 3/1€K- | BONLTHLIC KOMIIEKT- (YK-1.2),
TPHYECKOH annapary- | Hble yCTpoHCTBa MMKoc-2
pbl (HKY). (MKoc-2.1)
Tema 18. ®opmupo- (¢ Myn1bTHMEDHA JNiE-
BaHHE TEXHHYECKOTO | MEHTaMH)
3anaHHA Ha H3roToB- | [NpakTHueckoe 3aHATHE YK-1 Bonpocu 1
nenue HKY Ne 4. HHu3koBoNbTHBIE (YK-1.2), K YCTHOMY
KOMIJIEKTHbIE YCTPOR- MKoc-2 onpocy
CTBa. (MKoc-2.1)
Mentimeter.

4.4 llepeueHb BONPOCOB AJISi CAMOCTOATETLHOMO H3yYeHHA AHCUMILIMHDI

Tabnuua S

ﬂepeqeub BOMPOCOB AJIA CAMOCTOATE/IbHOIN0 H3Y4€HHA JHCUHILUIHHDbI

Ne
n/n

Haileanue paizaena,
TeMbI

ﬂcpeuem- paccMaTpHBaeMbix BONPOCOB AJI8 CAMOCTOR-
TE€NbHOI0 HIYYEeHHA

Pazgen 1 «O6Guine nOHATHA 06 3NEKTPHUECKHX ANNAPATAYX, J/IEKTPHYECKHE KOHTAKThI»

|

Tema 2. CTannaprusauus
H cepTH¢HKauua B cepe
NPOH3BOACTBA H NMPHME-
HEHHA INICKTPHUYECKHX
annaparos

CamocToaTeNnLHOE H3YYEHHE ACACTBYIOLLENO MEXTOCYAapCT-

BeHHoro craHnapTa FOCT 17703-72 «Annapartsl dnexTpuue-

CKHE KOMMYTaUHOHHblE. OCHOBHbIE MOHATHA. TEPMHHBI H ON-
peaenenua» (YK-1 (YK-1.2), MKoc-2 (IMKoc-2.1)).

Pa3zaen 2 ((TCpMM‘ICCKﬂSl H J)J1eKTPOAHHAMHYeCKan CTOHKOCTH JNEKTPHUYECKHX annapaTos,

2.

Tema S. CuioBsie KOM-
MYTaUHOHHbIE annaparsl
C pYYHBIM H 3NEKTpOMar-
HHTHBIM MPHBOAOM

CHJI0Bbl¢ KOMMYTAUHOHHbLIC aNNAPATHI» J|

CoBpeMeHHBIE TOCTHXEHHR B 061aCTH NPUMEHEHHS METANNO-
KEpaMHYECKHX MAaTEPHAIOB 1A H3TOTOBICHHA CHIOBLIX KOH-
l TakToB (YK-1 (YK-1.2), MKoc-2 (IMKoc-2.1)).

Pa3nen 3 «cAnnapars 3aLIHTHI OT CBEPXTOKOB»

3.

Tema 8. ApTOMaTHuYECKHE
BbIK/TIOYATENH

[pHMeHEHHE IONONTHHTENLHBIX YCTPOACTB A8 AHCTAHLHOH-
HOTO YNpPaBICHHA OTKIIOYEHHEM ABTOMATHYECKHX BBIKIOYA-
Tenedt (YK-1 (YK-1.2), NKoc-2 (IMKoc-2.1)).

Pazaen 4 «Annnpnu 3R2IUHTHOr0 OTKJIIOYEHHA, 3a1HTA OT HMNYJILCHLIX NEPeHANPRAXe-

HHA»

4.

Tema 11. Buasl nepena-
NpaXeHUH, yCTpoicTBa
3AUIHTBI OT HMITYIbCHBIX
nEpeHanpAXKECHHA

H3yuenne Tpe6oBanuit cranaapra FOCT P 51992-2011 k me-
TOJaM HCMBLITAHKH YCTPOACTB 3alHTBI OT HMNYJILCHBIX NEpe-
HanpsXCHHA B HH3KOBO/TbTHBIX CHNOBBIX PAaCNPeACTHTENbHbIX
cucreMax (YK-1 (YK-1.2), MKoc-2 (IMKoc-2.1)).

Painen S «<Annaparypa ynpaB/ieHHA H CHTHAJIHIAUHH, ANNAPATHI N8 HIMEPEHHA»

5.

Tema 14. Ycrpoiicrea ans
uenei HIMEPEHHA,
YNpasicHHA, penehHOA

BHTKOBaR KOppEKLHI TPaHCHOPMATOPOB TOKA H HAMPAXKEHHA C
UEMBIO YMCHbUIEHHE NOTPELIHOCTH
(YK-1 (YK-1.2), MKoc-2 (MKoc-2.1)).

5. O0pasoBaTennHbIe TEXHOJIOTHH

B npouecce npenoaasaus npuMeHseTCs, B OCHOBHOM, TpaaMLUHOHHas (06b-
ACHHUTEILHO-HIUTIOCTPATHBHASA) TeXHONOrHa 06yueHns. CornacHo yueGHOMY niaHy H
rpaduky y4eGHOro nnaHa AR OpraHM3aLMK MPOLECCAa OCBOEHHS CTYAEHTaMH AWC-
UMNIMHBI «NEKTPHUYECKHE aMmapaTh» UCMOb3YIOTCA Clieaytowme GopMbI TEOPETH-
4€CKOro M NpakTHYeCKOoro oby4eHHs, COOTBETCTBYIOWIME TPAIHLMOHHOMN (OOBACHH-
TENbHO-HIITIOCTPATHBHOM) TEXHOOTHH:

— OCHOBHbIE (OPMbI TEOPETHYECKOrO OOYYEHHS: NEKLUMH, HHAMBHAYATbHbIE
KOHCY/bTALHH;

— OCHOBHbIe OPMbI MPAKTHYECKOrO OOYUYEHHs: MPAKTHHECKHE 3aHATHA, Jia-
6opatopHble paboThl;

— NOMOHHTENbHbIE POPMbI OpraHu3aLMK 00y4eHHs: caMOCTosATeIbHas pabo-
Ta CTYAEHTOB.

~ uMdpoBeie TexHonoruu (npobnemMHoe obyueHHe, HHPOPMALMOHHO-
KOMMYHHKAULHOHHAA TEXHOJIOrHUA, npoekTHOe oby4enue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 31oro, npu npoBeaeHnH 3aHATHI NPEAYCMOTPEHO HCMONbL30BaHHE CO-
BPEMEHHBIX METONOB 00Y4€HHS, yKa3aHHbIX B Tabnuue 6.

Tabnuua 6

[lpumeHeHHe AKTHBHBIX H HHTEPAKTHBHLIX 06pPa30BaTeAbHBLIX TEXHOJIOTHIA

Ne HanMeHoBaHHE HCNO/IBIYEMBIX AKTHBHBIX H HH-
3 Tema u popma 3JaHATHR TepaKTHBHLIX 06pa30BATENLHLIX TEXHOIOrHA
(dopm obyuennn)

n/n

1. | DnexTpHueckHe annapars, N
0O6LIHE NOHATHA H TpeGoBaHKA,
3NICKTPHYECKHE KOHTAKTH

TexHonorus mpo6neMHOro 06y4eHHs (IEKLUHA-
BH3YamH3aiHs).

2. | TennoBbie H INEKTPOAHHAMH- b |
YeCKHE MPOLIECChI B IIEKTPH-
YECKMX annaparax, CHIOBhLIE
KOMMYTAlHOHHbIE annaparhl

TexHonorus mpo61eMHOro 06yueHHA (IEKUHS-
BH3YaH3aLHA).

3. | Annaparsl 3aMIHMTH OT CBEpX- J | HH$OpMaLMOHHO-KOMMYHHKAUMOHHAsA TEXHONO-
TOKOB THA (MYJLTHMEIHA- ICKLIHA).
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HaumeHoBaHue HCNONbLlyeMbiX AKTHBHbIX H HH-

oia Tema n ¢popma 3aHATHA TepAKTHBHbIX 06paloBaTeNLHLIX TexHoa0r Hil
(@opm ofiynenns)
4. | Ycrpo#cTBa ynpaBneHua, KOH- JI | TexHonorns npo6nemMHoro obyueHus (neKums-
TPONS M CHrHATH3aUMH, anna- 6ecena) Mentimeter.
paThl IA H3IMEPEHHA
5. | UccnenoBanne napameTpoB JIP | TexHonorusa npo6aeMHOro o6y4eHuA.
KOHTAKTHBIX CHCTEM KOMMYTa-
LIMOHHbIX annapaToB
6. | HccnenoBanue 3alUMTHBIX Xa- JIP | TexHonorua npo6nemMHoro o6y4eHHs.
PaKTEPHCTHK aBTOMaTHYECKHX
BbIK/IOYATENCH
7. | KccnenoBanue napaMeTpoB JIP | TexHonorus npo6neMHOro oGyueHHs.
cpabarbiBanus ¥Y30-J] u an-
¢asTOMaTOB.

(MpakTHyeckan A€MOHCTpaLIHs
npu6opa «Actpo-Ilpodu» pas-
pa6otkn OO0 «Actpo-Y30»)

8. | XapakTepucTHkmu annaparon M3 | TeXHONOrHA KOHTEKCTHOrO O6YHEHHA
JAlUHTBI OT CBEPXTOKOB

9. | Xapakrepucruku aBToMathye- | [13 | TexHONOrHA KOHTEKCTHOro 06y4EHHA
CKHX BblKItOuarenei andde-
PEHUMHANBHOTO TOKA

10. | CTaTHueckHe myCcKOpEry - M3 | TexHONOrHs KOHTEKCTHOro 06y4eHHA
PYIOLLIHE anNnapaThl

11. | HuskoBonbTHble koMulekTHblE | 13 | TexHONOrHA KOHTEKCTHOro 06y4eHHs
YCTPOHACTBA.

6. Texylmii KOHTPOJIb YCMIEBAEMOCTH M NMPOMENKYTOUHAA ATTECTAUHSA MO
HTOraM 0CBOEHHS JHCLIMMIHHDI

Tpyu H3yueHHUH pa3aenos QUCUHMIMHBI « 3MEKTPHUYECKHE annapaThbly B TEYEHHE
CEMeCTpa HCMOJb3YIOTCA CIEAYIOLUHE BUABI KOHTPONA:

- TEKYLUHH,

- NPOMEXYTOYHBIH.

TexkywH# KOHTPOAb 3HAHHH MpPeANONaraeT NocCelEeHHE JIEKUHH, BOMPOCHI K
YCTHOMY OMpPOCY CTYNEHTOB Ha MPAKTHYECKHUX 3aHATHAX, BOMPOCHI 1A 3aLUMTHI Ja-
6opaTopHbIx paboT, BhINONHEHHE pacuyeTHO-rpadHyeckoi paboThl, BbINOJHEHHE TeC-
TOBBIX 3a1aHHH.

IIpomexyTOUHBbIA KOHTPOb 3HAHMH: 3a4eT.

6.1. TunoBbIe KOHTPOJIbHbBIE 321aHHSA HJIH MHbIE MaTepPHaJbl, He00XxoaHMbIE 18
OLIeHKH 3HAHHH, YMEHHH H HaBbIKOB H (H/IH) OMbITA AeATEJIbHOCTH

1) IIpH H3y4yeHHH AHCUMIUIMHBI «DNIEKTPHYECKHE anmaparbl» yueOHbIM nia-
HOM NpeLyCMOTPEHO BbINOJIHEHHE pacyeTHO-rpadH4eckor paboTbl.

3anaueit pacueTHo-rpaduyeckoi paGoThl ABNSETCA 3aKpEMIEHHE TeopeTHYe-
CKHX 3HaHHii MO Kypcy, OCBOEHHE METONOB pacyeTa M BhiOOpa 31eKTPHYECKHX anna-
paToOB, pa3BHTHE HABLIKOB CaMOCTOSTENbHOM paboThl, a Takke HaBBIKOB MOMCKA
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(npuMeHss 31EKTPOHHbIE cHcTeMbl noucka gaHHbix: Google, Yandex, elibrary.ru,
cyberleninka.ru), aHanu3a ¥ npeacrtaBneHHs MHPOPMAUMM B Pa3NHYHLIX opMax:
TPaAHUHOHHOMH (OyMaXKHbIH HOCHTENb) U UM POBOH (3EKTPOHHBIE HOCHTEIH)

PacuetHo-rpajguueckas pa6ota BbIMONHAETCS CTYNEHTOM BO BHEYPOYHOE Bpe-
Ms C MCMOJIb30BAHHEM PEKOMEHI0BaHHBIX HH)OPMALUMOHHBIX Marepuanos. Pacyer-
HO-rpadHueckas paboTa HOCHT pacyeTHBbIA XapaKTep W BBIMONHAETCA B 31EKTPOHHBIX
Tabnuuax Microsoft Excel, maTematiueckom nakere Mathcad. Opopmnsercs pa6ora
B TEKCTOBOM peaaktope Microsoft Word.

Tema pacuetHo-rpaduyeckoit paboTsl N0 AUCUMILIHHE «DNEKTPHUYECKHE anna-
paTbl» HOPMYJIHPYETCA TaKHM O06pa3oM, YTOObI CTYAEHT MMEN BO3MOXHOCTb MaKCH-
Ma/IbHO MCMO/L30BaTh 3TH MaTEPHAIbI NPH BBINOJIHEHHH BbIMYCKHOH KBaTHHKaLH-
OHHO#M paboThl.

[TpumepHas Tema pacueTHo-rpadHueckoii paGoThi:
«Bb160p Mycko3alWMTHON annapaTypbi»

PacueTHo-rpagHueckas paboTa BroiaaeTcs NEKTOPOM KawIOMY CTYAEHTY MHAH-
BHAYyanbHO (No BapuaHTam). B pacuetHo-rpaduueckoii pabote cornacHo HHAMBMAaY-
aNbHOMY 33aJaHHI0 H METOJMYECKHM PEKOMEHIAUHAM HEOOXOAMMO MPOH3BECTH BhI-
60p annapaToB 413 BBOAHO-pacnpeaenuTensHoro ycrpoicrsa (BPY): pasveauHure-
N1, NpeaOXpaHUTENEH, aBTOMAaTHYECKHUX BbIKIIIOYATENEH, 3/EKTPOMArHHTHBIX KOH-
TaKTOPOB W 3NEKTPOTEIJIOBBLIX pejie A1s NHHHA NMUTaHHA ABYX 3MEKTPOABHraTeneit,
3/IEKTPOHArpeBaTess U LHTA MUTAHHA OCBETHTENLHOM CETH.

Hna BuibpaHHOW annapaTypbl HEOGXOOMMO MPOM3BECTH MPOBEPKH HAa CTO-
KOCTb 060pYOBaHHA K MaKCHMaTbHLIM ToKaM K3, Ha HaneXHOCTb OTKITIOUEHHS MH-
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