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IHosicHUTELHAA 3alIHCKA

MeTtoauyeckue ykazaHuss U KOHTPOJbHBIE 33JaHUs pa3pabdOTaHbl HA OCHOBAHWHU padoueit

IpOrpaMMbl Y4eOHOM TUCIUIUIMHBI «JIEKTPOTEXHUKA U SJIEKTPOHUKAY.

VuebHas JUCHUITIIIMHA ((9J'I€KTpOTCXHI/IKa U OJICKTPOHHUKA» OTHOCHUTCA K LUKITY

o0menpodeCCHOHANBHBIX TUCITUTUINH.

B pesynbrare 0CBOCHUS AUCHUILTUHBI O0YYAIOLTHICS TOKEH YMeTh:

noJ0upaTh yCTPOMCTBA IIEKTPOHHOM TEXHHUKH, dJIEKTPHUYECKHE IPHOOPHI 1 000pYyAOBaHUE C
OIIpeIeTICHHBIMH MTApaMETPaMH U XapaKTePUCTUKAMU;

NPaBIWIIBHO SKCIUTyaTHPOBATh 3JEKTPOOOOPYIOBAHNWE M MEXAHM3MBI IEpeayd JBUIKCHUS
TEXHOJOTUYECKUX MAIIMH H allapaTos;

pacCYUTBIBATh MAPAMETPBI JIEKTPUUECKUX, MATHUTHBIX LEIEH;

CHUMAThb IIOKa3aHuAa n ITIOJIB30BaThCA QJICKTPOU3SMECPUTCIIbHBIMHA HpI/IGOpaMI/I n
NpUCIIOCOOICHUSMHY;

COOMpPATH ITEKTPUUECCKUE CXEMBI;

YUTATh NPUHLIUIHAIBHBIC, JJICKTPUYECKUE U MOHTAKHBIC CXEMBI;

B pe3yibTaTe OCBOCHUA AUCIIUILINHBI O6y‘18.I-OH.[HﬁCH JOJIDKCH 3HATb:

KJ1acCU()UKALMIO SJIEKTPOHHBIX TIPUOOPOB, HX YCTPOWCTBO U 00JIACTH IPUMEHEHHS,

METO/Ibl pacueTa U U3MEPEHNsI OCHOBHBIX [IaPAMETPOB 3IEKTPUUYECKUX, MArHUTHBIX LIENel;
OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKH;

OCHOBHBIC IIpaBMJA JKCIULyaTalldd 3JIEKTPOOOOpPYNOBaHMS U  METOJbl U3MEpPEHUs
JNEKTPUYECKUX BEJINYMH;

OCHOBBI TEOPUM DJJIEKTPUUECKUX MAIlMH, HPUHLUI pPabOThl TUHOBBIX 3JIEKTPUUYECKHUX
YCTPOUCTB;

OCHOBBI (PU3UYECKHUX IIPOLIECCOB B IPOBOAHUKAX, TOJYIIPOBOJHUKAX U TUAIEKTPUKAX;
IIapaMeTpsl NIEKTPUUECKUX CXEM U €IUHUILIBI UX U3MEPEHUS;

IPUHIUIIBI BBIOOPA JIEKTPUUECKUX U 3JIEKTPOHHBIX YCTPOUCTB U PHOOPOB;

MPUHLMIIBL JIEUCTBUSA, YCTPONWCTBO, OCHOBHBIE XapaKTEPUCTUKHU 3JIEKTPOTEXHUYECKUX U
AJIEKTPOHHBIX YCTPOHCTB U MPUOOPOB;

CBOMCTBAa  TNPOBOJHUKOB, IOJYINPOBOJHUKOB,  3JIEKTPOMU3OJSLUOHHBIX, MAarHUTHBIX
MaTepHaJIoB;

CHOCOOBI MOJTYUYEHHUS], IEPEIady U UCIIOJIb30BAHMUS AJIEKTPUUECKON SHEPTU;

YCTPOMCTBO, MNPUHLMI JEHCTBHSI W OCHOBHBIE XapaKTEPUCTUKH IIEKTPOTEXHUYECKHUX
npubopoB;

XapaKTEPUCTHKU U NTapaMeTPhl INEKTPUUECKUX U MAaTHUTHBIX NOJIEN

OO0yuaromuiicsi, 1Jisi OCBOEHHUs TPEOyeMbIX 3HAHUN U YMEHHUH MO y4yeOHOW JMCIHUIUIMHE

((SJ'IGKTpOTeXHI/IKa " JJICKTPOHUKA», NMEPC BBIITOJIHCHUCM KOHTpOJ'ILHOfI pa6OTI>I JAOJIKEH HU3YYHUTb
y‘-IG6HBII>i mMarcepuajl 1mo TeéMaM, YyKa3aHHbIM B TCMAaTHUYCCKOM ILJIaHC y‘lC6HOI\/JI JUCHHUITIIINHBI.

Ha w3ydenne ydeOHOW IUCHUIIIMHBI OTBOaUTCA 246 yacoB, u3 HUX 116 dYacos

TCOPCTUUCCKOTO O6y‘-ICHI/I}I u 48 4JacoB - BBIINOJHECHHE J'Ia60paTOpHO-HpaKTI/I‘{CCKI/IX pa60T, Ha
CaMOCTOATCIIbBHYIO pa60Ty OTBOOUTCA 82 4aca.



st 3aounoii hopMbl 0O0yueHHst 00beM y4ueOHOM Harpy3Ku cocTaBisieT 246 4acoB, U3 HUX
28 YacoB TEOPETUYECKOTO OOyUeHHUS U 6 YacOB OTBEACHO Ha MPOBEACHHUE MPAKTUUECKUX PaboT,
caMoCTosITeNIbHasi paboTta coctaisieT 212 gacos.

Y4eOHBIM IJTAaHOM TIPETYCMOTpeHa 1 KOHTpOJIbHAs padoTa.

HroroBoii (hopmMoit KOHTPOJIS SIBISETCS SK3aMEH.



2. TeMaTH4YeCKU TUIaH U COEepKaHUE YUSOHOW NUCIMIUIMHBL  «JJIEKTPOTEXHUKA U JIEKTPOHUKA)»

HaumenoBanue pa3nenoB 1 TeM

Coneprxaane y4eOHOTO MaTepHaia, 1adopaTopHbIE U MPAKTHIECKHE pabOTHI, CAMOCTOSITENbHAS paboTa
o0yJaromuxcs

O0BeM gacos

YposeHnb
OCBOCHHUS

Pa3zgea 1.

JIEKTPOTEXHUKA

3 cemecTp

Tema 1.1 Beenenue.
OCHOBBI 3JIEKTPOCTATUKH

[Tonsitue 06 snekrporexHuke. O6IaCTh MPUMEHEHUS. 3HaYCHHE SJIEKTPOTEXHUKH B ACSITEIbHOCTU
4eJloBeKa.

OcHoBHblE (PU3UYECKHE MPOLECChl B MPOBOJHUKAX U AUAICKTPUKAX. DIIEKTPUUYECKHE 3apsbl.
Benuuuna snementapHoro 3apsga. JBa Buma 3apsaoB uxX B3auMopeicTBue. 3akoH Kymowna.
DnexTpuueckoe nojue. Pabora nmo nepemenieHuto 3apsaa B AJIeKTpUudeckoM mojie. HampsykeHHOCTh
AJCKTPUYECKOTO TOJIsl. OnekTpu3auust Ten. OTpulaTelibHble W TOJIOKHUTEIBHBIC SIBICHHUS,
CBSA3aHHBIE CO CTaTHYECKUM dJekTpuuecTBOM. OO0nacTb NPUMEHEHUS  CTaTHUYECKOTO
anekTpudecTBa. CriocoOsl 60PHOBI ¢ OTPUIIATEIBHBIMU SIBIICHUSIMH CTaTUYECKOTO JJIEKTPUUECTBA.
[ToTeHnman >neKTprUUEcKOro nojisi. Pa3HocTh MoTeHNnaioB.

CamocrosrenbHass pabora Nel CocraBnenue KoHcrekta 1o Teme «CrmocoObsl O0pbOBI C
OTPULIATENEHBIMH SBJICHUSIMU CTaTHYECKOTO JIEKTPUYECCTBA»

Tewma 1.20nekTpuueckas
€MKOCTb

[IpoBOAHMKN M AMDIEKTPUKU B IEKTPUUYECKOM IIOJIE. DJIEKTPUYECKAsT €MKOCTb: OIPEIEICHUE,
eauHuLbl n3MepeHns. HazHaueHne, yCTpOWCTBO M IIPUHIMII JEHCTBHS IUIOCKOTO KOHJIEHCATOPA.
ITocnenoBarenpHOE, MAPAIIICIBHOE U CMEIIAHHOE COCIMHEHHUE KOHIEHCATOPOB

[IpakTnueckass padora Ne 1Pacuer mnocienoBarenpHOro, mNapauIeNbHOTO M CMEIIAHHOTO
COEIMHEHMS KOHJIEHCATOPOB

CamocrositenbHast padota Ne 2 [ToaroroBka koHcrekra 1o teme: «lIpumeHeHne KOHJIEeHCAaTOpOB
B DJIEKTPOTEXHHUKE
CamocrostenbHas padota Ne3 PacuetHo-rpaduueckoe odpopmuenue [1/P Ne 1

Tema 1.3 DOnexrpuueckue
LEenH

Tunel snekrpuyeckux nenei. OCHOBHbIE U BCIIOMOTATENIbHBIE 3JIEMEHTHI SJIEKTPUUECKHUX LIETICH.
[ToHsITHA 1 ONpeIeNIeHNS: SEKTPUUECKAsI CXEMA, BETBb JJIEKTPUUYECKON LIENH, Y3€JI, KOHTYP LEIH.
OcCHOBHBIE YCIOBHBIE rpaduueckre 0003HAYEHUS B DTEKTPHUECKHUX CXeMax

Tema 1.42mekTpuyeckue
LETIU IIOCTOSIHHOT'O TOKa

[ToctosiHubIi  3nekTpuueckuid Tok. OOMacTh NpUMEHEHUs NOCTOSSHHOro Toka. CrocoOsl
MIOJIyYEHHUSI IOCTOSHHOIO 3JIEKTPUYECKOro ToKa. CXeMbl COEIMHEHUS HCTOYHUKOB ITUTAHMS.
Hanpasnenue TokoB, HanpspkeHuid 1 D/]C B anekTpuyeckoit nenu. 3akoH Oma JJ1sl ydacTKa IeMu.
DNEKTPUUECKOE CONPOTUBIEHUEN IPOBOJAUMOCTD MPOBOJHUKA. 3aBUCUMOCTb COIPOTHBIIEHUS OT
temneparypbl. CriocoObl coenuHeHus: conpotunieHuid. IlepBoiil n BTOpoi 3akoHbl Kupxroda.
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PaboTa 1 MourHOCTh AneKkTprueckoro Toka. 3akoH /xoymns — Jlenna. HarpeBanue npoBOAHHUKOB
TOKOM. OTKJIOHEHHs W IOTEpU HaNpsKeHUs B Lenu. Pexumbl paOOThl JIEKTPUUECKUX LEHEH.
3amuTa OT NEPErpy30K U peKMMOB KOPOTKOTI'O 3aMbIKAHUS

[IpakTrueckas pabora Ne 2 Pacuer cmemaHHOTO COeOWHEHHsS CONPOTHBICHUM. OmpeneieHue
SKBHUBAJIEHTHOI'O COIPOTUBIICHHUS, YHCIIA Y3JI0B, TOKA LIENH U HAIIPSDKEHUS HAa ydacTKax LEenu
[TpakTrueckas padota Ne 3 PacyeT ClIOXHBIX IIeNeld METOI0M Y3JI0BBIX U KOHTYPHBIX YpaBHECHUM
ITpakTuyeckas pabora Ne 4Pacyer noTEHIIMAIOB TOYEK SJIEKTPUUECKOM LENH.

N

CamocrositensHass padota Ne4 PacuetHo-rpaduueckoe opopmienue [1/p Ne2
CamocrositenpHast pabota NeS PacuetHo-rpaduyeckoe opopmienue [1/p Ne 3,4
CamocrostensHas padora Ne 6IToaroroBka KoHCIEKTa 1o TeMe «TpaauiinoHHbIE 1
QIBTCPHATHBHBIC UCTOYHHUKH JICKTPUICCKOTO TOKAY

Tema 1.5
DIIeKTpOMarHeTU3M

MarauTHO€ 10JI€ MPOBOJIHUKA C TOKOM. XapaKTepUCTUKU U MapaMeTphl MarHUTHBIX MOJIEH. 3aKOH
IIOJIHOIO TOKa [JII MarHuTHOM 1enu. MarHuTHbIE CBOMCTBAa BemlecTB. HamaranumBaHme
(heppOMarHUTHBIX MaTEPUAJIOB M ITUKINYECKOE TIepeMarunurnBanre. Hepa3BeTBieHHass MarHuTHas
uenb. Bo3nelicTBue MarHUTHOIO MOJI HA IPOBOJAHUK C TOKOM. 3aKOH AMIiepa, IpaBUJIO JIEBOM
pyku. 3aKoH 3neKkTpoMarHuTHOW nHAykuuu. J/1C nnaykuuu B KoHtype. [IpaBuno npaBoi pyku,
npuHiun JleHna. DneKTpoABIKYIas CWia, UHIAYKTHpyeMass B KAaTYIIKE U TMOTOKOCIEIJICHUE.
NunyktuBHocth. Camounaykuus, 3/C caMOMHAyKUMU. DHEPruss MarHUTHOTrO moJisd. B3aumuas
UHIyKIMA. Buxpesbie ToOku

ITpakTruyeckas pabora Ne 5 Pacuer Hepa3BeTBIEHHOW MarHUTHOM Lienu

CamocrosrenbHas pabora Ne 7PacuerHo-Tpaduueckoe opopmienue I1/p Ne 5

N

N

Tewma 1.6 U3mepenue
OCHOBHBIX JJIEKTPUYECKUX
BCIIMYUH

3HayeHne W3MEPEHUs DJIEKTPUYECKUX BeduuuH. [IpuOopsl ans HM3MEpeHHs DIIEKTPHYECKUX
BenmnunH.  Kraccudukanuss — 3JIeKTpOM3MEpUTENIbHBIX — HpUOOpoB.  Meronsl  M3MepeHHi
AJIEKTPUUYECKUX BeNMUYMH. llorpemHocTn m3MepeHud W KiacChl TOYHOCTH MpHOOpoB. Cxembl
U3MEpEHUsi CUiIbl TOKa B IIEMH, HANpsOKEHHs, CONPOTUBJICHUS, MOIIHOCTH. YCTPOHCTBO U
MIPUHLIMI JEHCTBUS U3MEPUTEIbHBIX PUOOPOB MarHUTOAIEKTpUYecKoi cuctembl. D dekt Xomna
— MPUHLHMI paboThl U 06JacTh NpuMeHeHus. [IpeoOpazoBaHue U3MEPSIEMBIX BETMUYHH C TOMOIIIBIO
M3MEPHUTEIBHOTO MOCTAa YUTCTOHAa — Ha3HAYEHHeE, JJIEKTpUYeCcKas CXeMa, HMPUHIUI pPabOTHI.
YHuBepcalibHbIe H3MepuTeNnbHble TPUO0pHI. L{ndpoBsie n3MepuTEIHHBIE TPHUOOPHI

JlabopatopHnas pab6ora Ne 1 O3HakOMJIE€HHE C OCHOBHBIMH DJIEKTPOMEXAaHWYECKUMH
M3MEPUTENBHBIMHI MPUOOPAMH U METOJIAMU DJIEKTPUIECKIX U3MEPEHHIMA

CamocrosarenbHas pabota Ne8PacuerHo-rpaduueckoe opopmienue JI/P Nel




Tema 1.7
Onnodazubie
AIIEKTPUIECCKUE TICTIH
IIEPEMEHHOT0 TOKa

[lepemennsiii Tok. OOGnacTh NpPUMEHEHHS MEPEMEHHOro ToKa. llodydyeHne mepeMeHHOro TOoKa.
N3obpaxenue uamenennst DJIC co BpemeneM. OCHOBHBIC TTapaMeTPhI IENel IEPEMEHHOTO TOKA.
IIpocreiimme nenu InepeMeHHOro Toka. Llemb ¢ akTUBHBIM comporuBieHueM. llens ¢
MHIYKTHBHOCTBIO. Llenb, XxapakTepu3yromascsi eMKOCThIO. Llenb ¢ akTUBHBIM CONPOTHUBIICHUEM U
UHIYKTUBHOCTBIO. llenb C AaKTUBHBIM CONPOTHBIEHHEM EMKOCTBIO. llemb ¢ aKTHBHBIM
COIIPOTHBIIEHUEM, HHAYKTUBHOCTBIO U EMKOCThIO. [loBepxHOCTHBIHAQ(EkT. [locnenoBarenbHoe U
[apaJuIeIbHOE COCAUHEHUE IPUEMHUKOB IIEPEMEHHOr0 TOKa. Pe3oHaHc HamnpsbxkeHuid. Pe3oHaHc
TOKOB. AKTUBHAsi, PEaKTUBHAs U I10JHAsI MOIIHOCTHU B LENSAX IEPEMEHHOI0 TOKA

[Tpaktuyeckas padora Ne6 Pacuer Hepa3BeTBienHoi RLC 1enu nepeMeHHOro Toka.
[TpakTrueckas padota Ne 7Pacuet pa3BerBienHoit RLC nenu nepeMeHHoro Toka.
[Tpaktrueckas padora Ne 8Pacuer napamerpos nenu nepemensoro toka(l,U,R,X,Z,P,Q,S).

CamocrosrenbHas pabota Ne9Pacuetno-rpaduueckoe opopmiienue [1/p Ne 6
CamocrosrenbHas padorta NelOPacuetno-rpaduyeckoe opopmnenue I[1/p Ne 7
CamocrosarenbHas pabora Nel1PacuerHo-rpaduueckoe ohopmuenue [1/p Ne 8

DINDN DN

Tema 1.8
Tpexda3zubie
AIIEKTPUICCKUE TICTIH

Tpexdazubie anmekrporexaudeckue mnenu. [Ipuamun nomydenus tpexdasznoi DJIC. CoenuneHus
TpexdaszHoii nenu 3Be3noil. CooTHOLIEHHE MEXTy (a3HBIMH U JUHEHHBIMH HANpPSDKEHUSMU U
TOKaMH TIPU CUMMETPUYHON Harpy3ke B TpexdazHoil menu, coeiMHeHHoM 3Be310i. Ha3znaueHus
HYJIEBOTO TMPOBOJA YEThIpeXmpoxoaHou menu. [IpakTuyeckoe mpuMeHeHHE coenuHeHus ¢a3
3Be3noil. CoenuHeHne Tpex¢a3zHOW IENHd TPEYTOJIbHUKOM. [IpakTnueckoe NpUMEHEHUE
coeMHeHUs: (a3 TPEyroJbHUKOM. AKTHBHAs, PEAaKTUBHAs M IOJHAs MOIIHOCTH Tpex(azHou
uenu. Koagduunent momuoctu. Beibop cxem coenrHeHns OCBETUTENbHON U CUIIOBOI Harpy3o0K
IIPY BKIIIOYEHUH UX B Tpex(asHyo 1enb. Mi3MepeHne akTUBHON MOIIHOCTH TpeX(a3HOM CUCTEMBI

[Ipaktuueckass pabora Ne9 Pacyer TpexdazHOll  dIEKTpUUECKOW IIENMUA TPU COCIUHEHHUH
MIPUEMHUKOB YHEPTUU 3BE310U

CamocrosarenbHas pabota Ne 12PacuetHo - rpaduueckoe odopmienue I1/p Ne 9
CamocrositenbHast pabora Ne 13IloaroroBka koHcmekta mo TeMe «M3mepeHue akTUBHOMN
MOIIHOCTH TPeX(Pa3HON CUCTEMBI»

4 cemecTp

Tema 1.9
Tpanchopmaropst

Hasnauenuss TtpanchopMaTopoB M UX TMPUMEHEHHE. YCTPOWCTBO M MPUHIUN JEHCTBUS
onHodaznoro Ttpanchopmaropa. Kosdpdunment tpanchopmanun. KIIJ[ TtpanchopmaTopos.
Pexxumbl  pabotel TpanchopmaropoB. Pacuer mapamerpoB TpaHchopmaropa. TpexdaszHbie
TpanchopmaTopbel. ABTOTpaHchopmaropsl. M3meputensHbie TpaHcpopmaropsl. CBapouyHbIE
TpaHcGopMaToOphbl

[Tpaktrueckas padorta Ne 10 Pacuer mapameTpoB CHIIOBBIX TpaHC(HOpPMATOPOB
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CamocrosrenbHas pabora Ne 14 PacuerHo-rpaduueckoe opopmuenne I1/p Ne 10

Tema 1.10
DNEeKTPUYECKUE MAIIUHBI
MEPEMEHHOT0 TOKa

Knaccudukanus MammH nepeMeHHOro Toka. Bpamaromeecss MarHuTHOE 1osie. ACUHXPOHHOE U
CUHXpPOHHOE BpailleHus. Paboune XapakTEpUCTHUKH ACHHXPOHHOIO JBHUraTeis. YCTpPOHCTBO U
OPUHIUI  JAEHCTBUSL  OAHO(GA3HOTO ACHHXPOHHOro jBurarend. @PuU3nM4ecKkue MpoLEcChl,
IIPOXOJSLINE NPU pacKpyuyuBaHuU poropa. CKOJIbKEHHE U 4acTOTa BpalleHusl potopa. BiusHue
ckosbxeHus Ha DJIC B 0OMOTKe poTopa. 3aBUCUMOCTb 3HauU€HUs U (pa3bl TOKA OT CKOJIbKEHUS U
OJC potopa. Ilyck u peBepcUpOBaHHE ACMHXPOHHOTO JBHUrareis. PerymnupoBaHue 4acTOTbHI
BpAlLEHHs aCHHXPOHHOT0 iBUrarens. Pabota CHHXpOHHON MalluHbl B pexxumMe apurarens. [Tyck n
OCTaHOBKAa CHHXPOHHOI'O JBUrareis. XapaKTepUCTHUKU CUHXPOHHOIO ABHUTrarenst YCTPOWCTBO U
IIPUHLIMI JEMCTBUSI CHHXPOHHOIO reHeparopa. XapakTepuCTHKH CHHXPOHHOI'O FeHepaTopa

[IpakTnueckas pabora Ne 11 Pacuer napamMeTpoB 3JI€KTPHUUECKON MalllMHbI IEPEMEHHOI'0 TOKa

N

CamocrosrenbHas pabota Ne 15Pacuetno-rpadudeckoe opopmienue [1/P Nell
CamocrositenbHast pabora Nel6 [loaroroBka KoHcmekTa Mo TeMe: «ACHHXPOHHBIE JUHEIHbBIE
JIBUTATEIN.

Tema 1.11
DJIEKTPUYECKUE MAIIHbI
MOCTOSTHHOTO TOKa

HaznaueHue »>1€KTpUUYECKHX MAIIUMH IIOCTOSIHHOIO TOKa. YCTPOWCTBO M MNPUHIMI pPadOTh
regeparopa noctossHHoro toka. J/1C M Bpamaronii MOMEHT T€HepaTropa MOCTOSHHOIO TOKa.
JIBurarenu MoCTOSHHOIO TOKA HE3aBHCHMOI'O U MapajljieIbHOrO BO30YyXAeHUs. MexaHuueckas u
paOoune XapakTEepUCTHKHM JABHUraTeledl IOCTOSHHOTO TOKa HE3aBUCUMOIO M HapajljielbHOro
BO30YyKJeHUs. PerynupoBaHue 4acTOThl BPALLEHUS JBUTATEIEH OCTOSIHHOIO TOKA HE3aBUCUMOI'0
U MapajuleIbHOTO BO30YKICHHUS.

ITpakTryeckas pabora Nel2 PacueT mapaMeTpoB 3JEKTPUUYECKON MALTHHbI TOCTOSIHHOTO TOKA

N

N

CamocrositenbHast pabora Ne 17 IloaroroBka koHcmekta mno Teme « Kiaccuduxanus
NIEKTPUUYECKUX MAIIUH.
CamocrostenbHas padora Ne 18 PacuetHo-rpaduueckoe opopmiienue I1/p Ne 12

Tema 1.12
OO0mme CBEJICHUS 00
3JIEKTPOITPHUBO/IC

[TonsTe o0 37€KTpONpUBOJE, €ro MpPUMEHEHHE, Kiaccupukauus. AnmapaTrypa yrnpaBieHHUs U
3aIUTHI AIEKTPOABUTATEISIMH.

CamocrositennpHast padora Ne 19 TlomroroBka koHcmekta mo Teme «lIpaBmiia TexHUYECKOU
IKCIUTyaTaIluy dJEKTPUUECKUX JIBUTATENICH)

Tema 1.13

[lepenaua, pacnpenenenue
1 UCIIOJIL30BAHNE
3JIEKTPUYECKON IHEPTUN

DHepreTudeckue cucteMbl. CrocoObl MOYYSHHUS AIEKTPUIECKON YHEPTUU Ha AJICKTPOCTAHIIHIX.
DnekTpocHaOXXeHHWE  MPOMBINUICHHBIX  NOPEANpUATHN,  TpeOoBaHHMsI K  YCTpOMCTBam
anekTpocHaOxeHus. OCHOBHBIE  KOHCTPYKTHUBHBIC  DJIEMEHTBHI  DJIGKTPUUECKUX  JIMHHI.
Pacmipenienienrie MeKTpOIHEPTUU MEXAY MOTpeOuTeNnsMu. PacripenenuTensHble YCTpPOHCTBA U
TpanchopmaTopHble noAcTaHH. OCHOBHBIE TPeOOBAaHMS K BBHIOOPY TUIOMIATKH, TOJITOTOBKH

10
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TEPPUTOPUU U YCTAHOBKE PACIPEICIUTENBHBIX YCTPOMCTB M TPAaHC(POPMATOPHBIX MOJICTAHLIUH.
OOmast cxema 3ieKTpocHaOxeHus npeanpusitusa. OcHOBHbIE TpeOOBaHMUSA K PA3MELICHUIO U
YCTaHOBKE 3JIEKTPOCHUIIOBOrO 00OpynoBaHus. [lepeaBUkKHbBIE AIIEKTPOYCTAaHOBKU U IE€PEHOCHBIC
NEKTPONPUEMHUKH. bty knaromuye TOKM 1 Mepbl 3alUUThl OT HUX. Mepbl 3aIUThl OT MOPaKEeHUs
JJIEKTPUYECKUM TOKOM 4yenoBeka. [IpaBmia ycTpoHcTBa M TEXHHUYECKOM OKCILUIyaTallUuH
3a3€MJICHUS JJIEKTPOYCTAaHOBOK C M30JIMPOBAaHHOM M IIyX03a36MJIEHHOW HeWTpasblo. CHcremsl
yYpaBHUBaHHUsI IOTEHIUAJIOB

[IpakTrueckas padota Ne 13 UTeHue 2JIEKTPHUESCKUX CXEM AIICKTPOCHA0KEHUSI 00BEKTOB 3
[Tpaktuyeckas pabora Ne 14 Pacuer snekTpudeckux cerei 3
CamocrostenbHas pabota Ne 20 PacuetHo-rpaduueckoe opopmienue I1/p Nel3 6
CamocrosrenbHas padorta Ne 21 PacuerHo-rpaduueckoe opopmuenue [1/p Nel4
CamocrositenbHast padora Ne 22[loaroroBka koHcrekra no Tteme «lIpaBuna TexHuueckon
JKCIUTyaTalluy CUJIOBBIX TPAaHC(HOPMATOPOBY
Tema 1.14 Peneiinas OOmue cBeneHUs O peNeHHON 3alUTe M aBTOMATHUKE JJIEKTpOoycTaHOBOK. HasHaueHue 4
3aluTa U aBTOMaTHKa BCIIOMOTaTENbHbIX YCTPOWCTB B AJIEKTpUYecKuX Lemnsix. OCHOBHbIE M BCIOMOIaTENbHbIE pelie
YCTpOHCTBO W MPUHLMI JAEUCTBUS AIIEKTPOMAarHUTHOro pene. HasHaueHue, YCTpOHCTBO U
IIPUHLMII IEUCTBUS TOKOBOro pene. Ha3HadueHue, yCTpONCTBO M NPUHLUII ACUCTBUS TEIUIOBOIO
pene. Haznauenue, ycTpoiicTBO M IPUHIIHI JIEHCTBUS peJie BpEMEHHU.
JlabopaTtopHas pabota No2 CHopka 27EeKTpUUYECKUX TeNel ¢ MPUMEHEHUEM PEJIEHHBIX 2JIEMEHTOB 2
CamocrositensHast padota Ne 23 PacyetHo-rpadudeckoe opopmuerue JI/P No2 6
CamocrosarenbHass pabora Ne 24 [IlonroroBka K KOHTpOJIbHOW paboTe MO paszaeny
«IIEKTPOTEXHUKAY
Pa3nes 2 OCHOBBI YJICKTPOHUKH
Tema 2.1 Onpenenenne «neKTpoHUKa». O0JaCTh NPUMEHEHUS 3JIEKTPOHHBIX yCTpoicTB. OCHOBHBIE 10
OnemeHTHas 6a3a HanpaBJIeHUs JIEKTPOHUKH. MarepHabsl, UCIIOIb3yeMbIe B ANIEKTpoHHKE. PU3NUecKre CBONCTBA
INEKTPOHUKU U TIpOLECCHI B OMYNpoBogHUKaX. COOCTBEHHAs U IPUMECHAs POBOJIUMOCTb. DJIEKTPOHHO-

JBIPOYHBINA NEepexo U ero cBoiicTBa. OTKPBITHINA U 3aKPBITHIN p-N Hepexo, BUbI TPOOOEB.
Pesucrops! — onpezenenue, kinaccuukaiys, Ha3HaYCHUE B AJIEKTPOHUKE, MApKUPOBKA, CIIOCOOBI
coeaunenus. Kongencaropsl - onpesenenue, kiaccuukanus, Ha3HaYeHNe B 3JIEKTPOHUKE,
MapKUpPOBKa, CHOCOOBI COEIMHEHHUS

YcTpoicTBO, IPUHIMIT ASWCTBUS, KJIacCU(PUKaLUs TOTYIPOBOJHUKOBBIX A1010B. OCHOBHBIE
XapaKTepUCTHKHU, MAPKUPOBKA JINO/IOB.

bunonsipHblil TpaH3UCTOP — ONpeesieHne, 001acTh MPUMEHEHUs], YCTPOHCTBO U OCHOBHBIE
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XxapakTepucTHKH. CXeMbl BKIIIOUEHHSI TPAH3UCTOPOB C 001IeH 6a30ii, C 0OLIMM SMMHUTEPOM, C
o01muM KosutekTopoM. IlosneBble TpaH3UCTOPHI - ONpeAeIeHne, 00JacTb IPUMEHEHHUS,
YCTPOMCTBO M OCHOBHBIE XapAaKTEPUCTUKHU. THPUCTOPHI - ONpeeseHue, 00JacTh IPUMEHEHUS,
YCTPOMCTBO U OCHOBHBIE XapaKTEPUCTUKHU

JIaGoparopnas pabotaNe3M3yueHue 37eKTPOHHON N3MEPHUTEIBHOM anmapaTypbl

CamocrostenbHas pabora Ne 25 PacuerHo-rpaduueckoe opopmienue JI\P Ne3
CamocrositenpHass pabora Ne 26 CocraBienue kpoccBopaa mo Teme «llomympoBogHUKOBBIC
npuOOpHL. DIEKTPO(hU3NIECKHUE CBONCTBA MOTYIIPOBOTHUKOBY.

Tema
2.2.DOTORNEKTPUUECKUE
npuOopbI

Buemnuii, BHyTpeHHui, ¢oToranbBanuyeckuii  dorordpdextel. Dddexkr Tepmo I/C.
DneKTpoHHBIE (HOTOINEMEHTHI ¢ BHEIIHUM (oTodPdexkToM. VICTOUHUKN ¥ TPUEMHHUKH CBETOBOTO
notoka. [IpakTiuueckoe mpuMeHeHne GoTope3nucTopoB, HOTOANOA0B, POTOTPaH3UCTOPOB. ONTPOH
- 00J1aCTh MPUMEHEHUSI, YCTPOHUCTBO U OCHOBHBIC XapaKTEPUCTHKH

Tema 2.3.0neKTpOHHBIE
BBITIPSIMUTEITH

OcHoBHBIE CBeAcHHMS O BbIIpAMUTENSIX. OOHONONYNEpUONHAs BBIIPSIMHUTEIBHAS CXEMA.
JIByXIoJryriepuoiHast BBIPSMUTENbHAss cxeMa. Tpex¢as3Hbli BBHIIPIMHTENb C YMHOKEHHEM
HaIpsDKEHUA. YIIPaBJIsEMbIC BBIIPSIMUTEIN

JlaboparopHast pabotalNe4 M3y4ueHne cXeMbl TOCTPOCHHS BBITIPSIMUTEIICH.

ITpakTuueckas pabora Nel5 Pacyer mapameTpoB 1MO0B U COCTABICHHE CXEMbI BBIIPSIMUTEIS

N

N

CamocrosrenbHas pabota Ne27 Pacuetno-rpaduueckoe opopmiienue JI/P Ned

CamocrostenbHas padora Ne 28 Pacuetno-rpadguueckoe opopmienue I1/P. Nel5
CamocrosarenbHass pabdora Ne 29 CocraBieHue TaOJIUIBl CPABHUTEIBHBIX XapaKTEPUCTHUK
AJIEKTPOHHBIX BBITIPSIMUTEIICH

Tema 2.4 CriaaxuBarolue
buIBTPHI

Hasnauyenue crnaxuBaromux GuibTpoB. MHAYKTHBHBIE, EMKOCTHBIE CTIIaXHBAOIINE QUIBTPHL. L
— CounbTpsr

Tema 2.5 Crabunuzatopsl
HaNpsHKEHUs

Ha3naueHnue U OCHOBHBIE MapaMeTphl CTaOMIN3aTOPOB HampspkeHUs. Cxema mapaMeTpudeckoro
crabunmu3atopa HanpsbkeHus. CraOunu3aTopsl KOMIEHCAlMOHHOrO Tuma. MMmynbcHble
CTaOMIIN3aTOPBI

Tema 2.6 DnekTpoHHBIE
YCHJIMTENN

Haznauenmne YCHHHTeHeﬁ. CxeMbl OJICKTPOHHBIX YCHHHTeHeﬁ, IMOCTPOCHHBIX HAa OCHOBEC
TPAH3HCTOPOB C P-N-p Mepexo oM ¢ ob1eil 6a30i, ¢ OOLUIMM SMUTTEPOM, C OOLIUM KOJJIEKTOPOM.

CamocrositennpHast padota Ne30 IloarotoBka koHcrekTa 1O Teme: «CXeMbl BKIIOYSHUS
TPaH3UCTOPOB C N - p-N - mepexogoMm c obmel 0a3oii, ¢ OOMHUM SMHUTTEPOM, C OOIIMM
KOJUTEKTOPOM).

Tema 2.791€KTpOHHBIE

Hasnauenue, oOmme cBeneHust o rereparopax. Kiaccuduxanms. OCHOBHBIE XapaKTEPUCTUKU
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TEHEPATOPHI

reneparopoB. Konebarenbublii koHTyp. IlpuHIMnD AelcTBUS  KBapIeBOIO TreHepaTopa.
I'eneparopsl cMHycOuAadbHBIX KosieOaHui. MIMIysabCHbIE TeHepaTopbl. MynbTUBHOpPATOp U €ro
IIPUMEHEHHE

CamocrositenbHass padota Ne31 IloaroroBka OTBETOB Ha KOHTPOJBHBIE  BOIPOCHI IO TEME:
«["eHepaTopbl CUTHAIOB CIIENUAIBHON (HOPMBI»»

Tema 2.8 OcHOBEI
MHUKPOIIPOLIECCOPHOU
TEXHUKHA

[lonsatTus 0  MUKpOAJIEKTpOHUKE. [loNMynpOBOJHHMKOBBIE  MHTErPajbHbIE  MHUKPOCXEMBI.
OyHKIMOHATBHBIE YCTPOWCTBA HA MHTETPATBHBIX MUKpOCXeMaxX. | MOpHIIHbIE ¥ COBMEIECHHBIC
HWHTETPAIbHBIE MUKPOCXEeMbl. MuKpomnpoleccopabie ycrpoiicTBa. O600meHHas cTpykrypa 9BM.
[TporpamMmmupyemeie koHTpoILIepkl. Jlorndeckoe obecnieuenne DBM. Jlornyeckue smemeHTs! «I»,
«MJIN», «HE» n ux xomOuHauu. Cxema Tpurrepa Ha 0a3MCHBIX DJIEMEHTaX

[IpakTuueckas padora Ne 16 Pemenue 3a1a4 ¢ IpMMEHEHUEM AJIEMEHTOB aJlreOphl JTOTMKU
ITpaktuyeckas pabora Nel7 CocTaBieHre CXeM ¢ IPUMEHEHUEM JIOTHYECKUX 3JIEMEHTOB

ESN )

CamocrtositenbHast pabora No 32 Pacuerno-rpapuyeckoe odopmienue II/P Ne 16
CamocrositenbHast pabota Ne 33 IloaroroBka koHcmekra Ha Temy «TakroBas wacToTa
MUKPOIPOIIECCOpa U €€ BIMSHUE Ha CKOPOCTh PabOThI KOMIIBIOTEPay

CamocrositenbHas pabota Ne 34 PacuerHo-rpadudeckoe opopmirenue I1/P Ne 17
CamocrostenbHas padota Ne 35 [loaroroBka oTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI 10 pa3ieiy
«OCHOBBI JIEKTPOHUKI»

Tema 2.9 Ilepenaua
UHpOpPMALIUU HA
paccrosiHue

[IpoBonHbIe U OeCpOBOJHBIE KaHANbl CBA3M — Ha3zHaueHWe, ooOmwme cBeneHus. Hocurenu u
npueMHUKU WH(popMmanuu. Buabl mepenaBaeMbix curHanoB. KoaupoBaHue M AEKOJIMPOBAaHUE
curHasioB. llepemaya wHdopManuu 1o TeneOHHBIM, ONTOBOJOKOHHBIM JIMHHSM  CBSI3HU.
[IpumeHeHne BUTOW Maphl, KOAKCHAIBLHOTO Kabens. PagmokaHanbl Ha3eMHOW U CITyTHUKOBOM
cBs3u. CpeicTBa M METO/IbI MIEPE/Iayyl TAHHBIX B BEIYMCIUTEIBHBIX CETAX

CaMocTrosTenbHas paGOTa Ne 36HOI{FOTOBK& KOHCIIEKTa 10 Teme: «MeToabl H3rOTOBICHUS
OIITOBOJIOKHA»

CamocrosrenbHas paborta Ne 37 [TonroroBka K 9K3aMeHy

Bcero:

246
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3. TpeOoBaHUs K BHINOJTHEHHIO H 0POPMJIEHHI0O KOHTPOJIbHOI PadoThI

1. K BBINOJIHEHHIO KOHTPOJILHONU pabOThl MPUCTYNATh TOJBKO TOT/A, KOrjaa TpedyeMblil MaTtepuan
THIATEIBHO U3YYEH.

2. KontponbHas paboTa 10KHA ObITh IPABHILHO OQOpMIICHA: Ha 00JI0KKE TETpaau yKa3bIBaeTCs

JUCLUIUIMHA, II0 KOTOPOW BBINOJIHSIETCS KOHTPOJIbHAsA padoTa, crienuaibHOCTh, Bapuant, PO

CTYJEHTA U MpernoaaBaTels.

B terpanu Hy>xHO ocTaBuTh 1oJist (3¢cM), B KOHIIE 1-2 CTpaHULIbI )1 pELEH3HUH.

Kontponbnass pabora pomkHa OBbITh HamuMcaHa TrpamMoTHO (0e€3 CTHIMCTUYECKHX U

rpaMMaTHYECKUX OMMOOK), HE IOJDKHO OBITh OIMIMOOK IO CYIIECTBY IPEaMETa.

5. B Hagane pa0oThl yka3bIBaeTCsl HOMEp BapuaHTa, 3aT€M BOMPOC M OTBET Ha MOCTaBJICHHBII
Borpoc. IIpm HEOOXOOMMOCTH 3allMCH COMPOBOXKIATH CXEMaMH, PHUCYHKaMH, TaOJIuIaMu.
3anucu BHIOJTHSIOTCS YETKO U pa300pyuBO.

6. Jlomyckaercsi BBIIIOJHEHHE KOHTPOJIbHOW pa®oThl Ha nuctax gopmara A4. TekcT mevyaraeTcs
Ha OJHON cTOpoHe ¢ mHTepBanoMm 1,5. IMapamerpsl mpudra: rapaurypa mpudra — Times
NewRoman, kernp mpugta — 14 myHKTOB, LBET TEKCTa — aBTO (UEPHBIIA); mapaMeTphl ad3ara:
BbIPABHMBAHME TEKCTA — 10 MIUPUHE CTPAHUIIBI, OTCTYN NEPBOM CTPOKH -1,25 cM, MEKCTPOUHBII
MHTEPBAJl — [MOJYTOPHBIN; MOJISI: BEpXHEEe U HIKHee 1o — 20 MM, seBoe nosie 30 M, mpaBoe —
15 mm.

7. B KOHIIC KOHTPOJIBHON pabOThl YKa3bIBACTCS TEPEUYCHb JIMTEPATYPhl, KOTOPOH o0Oydaromuics
MOJIb30BAJICS MIPH BBIMOJIHEHUHU KOHTPOJIBHOUM padoThl ((haMuius aBTOpa, HA3BaHUE KHUTH U TOJ
W3IaHUA).

8. Ilpu Bo3BpaTe KOHTPOJIBHOW pPaOOTHI OOyYarOMIMIiCS JOMKEH BHUMATENIBHO MPOYUTATH
pPELEeH31I0 TPEeNoJaBaTelis, BbIIOJHUTh BCE €ro PEKOMEHJauuMu U coBeThl. VcmpasieHus
HEO0OXOUMO BBITIOTHUTH B TOH )K€ TETPaau U caTh KOHTPOIbHYIO pabOTy MOBTOPHO.

9. KoHTponbHas pabora J0opKHA OBITH MPEJOCTaBlIieHAa B Y4eOHYIO 4acTh B CPOK, YKa3aHHBIN B
yueOHOM rpaduke.

10. BeimonHeHHast KOHTpOJIbHAs paboTa OLIEHWBACTCS OICHKOW <«3aYTEHO» WM «HE 3a4TEHOX.
Kontponbuast paboTa, BbIMIONHEHHAss HEOpPEXKHO, HE MO CBOEMY BapHaHTYy BO3BpalllaeTCs
oOyuaromemycsi 6e3 IPOBEPKHU.

11. OGyuaromuecsi, HE BBINOJHUBIIKNE KOHTPOJBHYIO pabOTy MO TUCIUIUIMHE, K 3a4eTy He
JIOTTYCKalOTCA.

12. KonrtponbHas pabota npeaycmarpuBaer 30 BapuaHTOB. BapuaHT KOHTpPOJIBHOW pabOTHI
JIOJI’KEH COOTBETCTBOBAaTh HOMEPY CIHCKA B JKypHAJIe.

13. KontponbHasgs paboTa BKJIIOYAeT NMHCbMEHHBIE OTBETHI Ha J[BA TEOPETHUECKUX BOMpoOca U
pelieHre Tpex 3ajaad.

14. Tlo Bcem Bompocam, KOTOpbIE BO3HUKAIOT B MPOLIECCE U3YyUEHHs] MaTepuana M BbINOJIHEHHS
KOHTpPOJIbHOM paboThl, 00ydaromuiics oopamarbes K MpernojaBaTeliio 3a KOHCYJIbTaluei.

Hw
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4. KonTpoJsbHasi padora
TeopeTuveckue BONpPOChI

1. OcHoOBHBIE MOHATUA BJEKTPOCTAaTHUKU. OTpULIaTEIbHBIE U  IOJOXUTEIbHBIC SBIICHUS,
CBSI3aHHBIE CO CTATUUECKUM AJIEKTPUYECTBOM.

2. DnexkTpuyeckoe Moje - ompesnesneHne u u3zobpaxenue. Pabora mo mepemenieHuio 3apsijia B
AEKTPUYECKOM II0JIE.

3. HanpsokenHocts snekTpuueckoro moinsa. [loTeHuman snekTpuyeckoro mods. PasHocTth
noteHuanos. Hanpsoxenue u 9J1C.

4. DrexTpuueckas €MKOCTb, Ha3HAU€HHE, YCTPONCTBO U MPUHIMUN JCHCTBHUS IIOCKOTO
KOH/JIEHCATOopA.

5. TlocnenoBatenbHoe, MapaiedbHOE U CMEIIAaHHOE COeUHEHNe KOHAeHcaTopoB. [IpakTrueckoe
MPUMEHEHUE TaKUX COCTMHECHUI.

6. Onekrpuueckuii Tok. HampaBienue Tokos, HanpspkeHUd 1 DJIC B 2JIeKTpUUYECKOHN 1IEeTH. 3aKOH
OmMa Jyist yyacTKa LETH.

7. DNEeKTpUYECKOE COMPOTUBICHHE M MPOBOAUMOCTb. 3aBUCHMOCTb COINPOTHUBICHUS OT
TEMIEPATYPHI.

8. Ilepmbiii u BrOpoit 3akoHbl Kupxroda. IlocnemoBartenpHoe, mapajuiebHOE U CMEIIAHHOE
COEMHEHHUE CONPOTUBJIEHUMU. [[pakTHUECKOE MPUMEHEHUE TAKUX COCTUHEHUN.

9. Pexumbl pabOThl SIEKTPUYECKHX LEMed. 3ammra OT peXrMa KOPOTKOTO 3aMbIKaHHUS U
IIEPETPY30K.

10. PaGora u wMmomHOCTh 3neKkTpudeckoro Toka. 3akoH Jxoyns — Jlennma.  HarpeBanue
MIPOBOJIHUKOB TOKOM.

11. MarnautHoe nojie. EAMHUIIBI MATHUTHBIX BEIUYHUH.

12. MarnutHble CBOiicTBa BemiecTB. HamarHuumBanwe (QEppOMAarHUTHBIX MATCPUATIOB H
LHUKJIAYECKOE NTepeMarHnurBaHue.

13. MarnuTHOE MOJIe MPSIMOJIMHEHHOTO MPOBOJHHUKA KOJBIIEBOH M IMIMHIPUYECKON KaTyIIEK.
3akoH OMa aJ11 MarHuTHOM 1ienu. Pacyer MarHuTHOM Lenmu.

14. BosnelicTBrEe MarHUTHOTO TIOJISE HA TIPOBOJHUK C TOKOM. 3aKOH AMIiepa, IPaBUIIO JIEBOK PYKH.
3akoH asekTpoMarHuTHOM wuHAykuuu. J[C uHaykuuum B kKoHType. llpaBuino mnpaBoil pyku,
npuHuun JIenna.

15. DnektponBmKyias cuila, MHAYKTHpYeMas B KaTyIIKe W MOTOKoclUenaeHne. MHIyKTUBHOCTD.
Camounnykuusi, 9JIC caMOMHIYKITUH.

16. Dueprus MarHuTHOTO Mois. B3anmuas nnaykuus. Buxpessie TOKH.

17. Onpenenenue, nonydeHue, U H300pakeHUE TMEPEMEHHOTO TOKa. [lapamerpsl mepeMeHHOTro
TOKA.

18. M3mepenue mapameTpoB JIICKTPUUICCKUX IeTeld. AHAIOTOBBIE U IU(POBBIE U3MEPUTCILHEIC
npUOOPBHI.

19. YcTpoicTBO M MIPUHIIMIT ACHCTBHSI TeHEpaToOpa EPEeMEHHOTO TOKA.

20. 3HayeHHe W3MEpPEHUN OHIEKTPUYECKHX BeTUYMH. (OCHOBHBIE EIMHUIBI DIEKTPUYECKUX U
MarHUTHBIX BEJIMYUH B MEXIYHAPOIHON cucTteMe equHull. [Ipou3BogHbIC U KpATHBIE €IUHUIIBL.

21. Tlpubopsl MarHUTODIEKTPUUECKON cucTeMbl. [IpuOOpHI 3IEKTPOMArHUTHON cucTeMbl. Ux
Ha3HAY€HHE, YCTPOMCTBO Y MPUHIIUI JEHCTBHUS.

22. IlpuGopsl 3NIEKTPOAMHAMHYECKOM cUCTeMbl. WHAYKIMOHHBIH CYETYMK DJIEKTPUUECKOM
sHeprud. VX Ha3HaueHwne, yCTpOMCTBO U MPHUHIIMI JIEHCTBHUS.

23. YHuBepcanbHble TPUOOPHI UIsI HM3MEPEeHUs OJJIeKTpudeckux BenuuuH . Ludpossie
AEKTPOU3MEPUTENbHBIE TTPUOOPHI. VX Ha3HaueHWe, yCTPONCTBO M MPUHIIUI JISHCTBHS.

24. Ha3naueHue BCIIOMOTATENbHBIX YCTPOWCTB B DJIEKTPUYECKHX Iemsx. KoMMmyranuoHHas
anmnaparypa — Ha3HaueHHe, BUJIbl KOMMYTAIIUOHHBIX 3JIEKTPUYECKUX annaparoB.

25. llenb ¢ aKTUBHBIM COMPOTUBICHUEM, HHIYKTUBHOCTBIO M EMKOCTHIO. Pe30oHaHC HampsuKeHUsI.
Pe3onanc Toka.
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26. HasznadeHwue, cOCTaB M IIpaBUjIa TEXHUUECKOW AKCILTyaTalMH 3a3€MIISIOIINX YCTPONCTB.

27. Coenuuenusi TpexdaszHoil 1enu  3Be3mol. HasHaueHuss  HyneBoro mpoBojga B
YETBIPEXITPOXOAHOM 11enu. [IpakTHueckoe mpuMeHeHne coeTMHEeHHS (a3 3BE3/10H.

28. CoenuHenue Tpexda3zHOU Lenu TPEeyroJbHUKOM. [IpakTHueckoe mpUMEHEeHHe COeAMHEHUs (a3
TPEYTOJIbHUKOM.

29. AKTUBHOE, PEaKTUBHOE W IOJIHAS MOIIHOCTH TpexdazHoil mernu. KodaphuiueHT MOIIHOCTH.
Be10op cxeM coennHeHHs] OCBETUTEIbHON U CUIIOBOM HArpy30K IpU BKJIIOUEHUH MX B TpeX(das3Hyro
LElb.

30. Haznayenue TpaHcopmaropoB. VYCTpOWCTBO M HPUHLUN  JEHCTBUA  OXHO(A3ZHOrO
Tparcopmaropa. Pexxumsl paboTsl TpaHC(HOPMATOPOB.

31. Agrorpanchopmaropsl. 3mMepurensHble TpanchopmaTropbl. CBapouyHble TpaHC(HOPMATOPBHI.
32. Pacuer mapameTpoB Tpanchopmaropa.

33. YcrpoiicTBo acuHXpoHHOrO ABuratens. [IpuHunn 1efdcTBUs aCHHXPOHHOI'O IBUTATEIsL.

34. TlpaBuna TEXHUYECKOW SKCIUTyaTallMd CPEACTB KOHTPOJIS, H3MEPEHHH U yueTa 3JICKTPUIECKOM
JHEPruu.

35. PacnpenenutensHble YCTPOCTBA U TpaHCHOPMATOPHBIE MTOICTAHIINH.

36. IIpaBuia TEXHUYECKON S3KCILIyaTallUU 3JIEKTPOABUraTesIeH.

37. TlpaBuna TEXHHYECKOW OSKCIUTyaTallud M OOCIYXKMBAaHUS PEJICHHOHN 3alluThl, aBTOMATHKH,
TEJIEMEXaHUKU U BTOPUYHBIX LIENEN.

38. OcHOBHBIE TpaBHUJa TEXHHYECKOH OKCIUTyaTallMd SJIEKTPOYCTAHOBOK BO B3PBIBOOMACHBIX
30HaXx.

39. Hasnauenue peneifHoi 3amuThl. Buasl pene. Haznauenue, ycTpoHCTBO M IPUHIUI ACHCTBUS
3JIEKTPOMAarHuTHOro peie. HaznaueHue TEIIoBOro pene u pejie BpeMEHHU.

40. Tlomstue 00 HsnmekTpomnpuBoAe. HarpeBanwe W OXJIXACHHE OJJIEKTpoIBUTaTeNeh. Pexum
paboThl 3neKkTpoaBuUraresieil. PeneiiHo-KOHTaKTOPHOE yIpaBiIeHUE 3IEKTPOIBUTATEIISIMU

41. DnexTpoduznvecKkre CBOWCTBA MOIYIPOBOAHUKOB. COOCTBEHHAs M TPUMECHASI TPOBOIUMOCTb.
42. DnexTpOHHO-ABIPOYHBIA IEPexo]] MOJYHPOBOJHUKOBBIE HOABI. MX yCTpoiicTBO, MpUHLUI
JeicTBUs, 00J1aCTh IPUMEHEHUS.

43. bumnonspHsle TpaH3ucTOphl. X ycTpoiicTBO, pUHLMT 1eHCTBUSA, 00JIaCTh IPUMEHEHHUS.

44. Ilonesble TpaH3UCTOPBL. MX ycTpoiicTBO, MpuHIMN AeHCTBUSA, 001aCTh IPUMEHEHUS.

45. dorosnexTpudeckre npudopsl. X ycTpoicTBO, MPUHIMII ASHCTBUS, 00JaCTh IPUMEHEHUS

46. Ha3zHaueHHe  DJICKTPOHHBIX BBINIPSMUTETIEH. CxemMa ®W  TOpUHIUO  JEHCTBUA
OJIHOIIOJIYIIEPHOJHOTO U ABYXIOJIYIIEPHUOJIHOTO BBITPSIMUTEIIS.

47. Ha3nauenue criaxuBaromux ¢QuibTpoB. CXeMbl M NPUHLIMI JEHCTBUS IPOCTEHIINX
CTJIKUBAIOIINUX (PUIIBTPOB.

48. HazHadueHue ONEKTPOHHBIX  ycwiuTened. CXeMbl W TPUHIUN JIEHCTBHS MPOCTEHIINX
JIEKTPOHHBIX YCUJINTENIEH HA TPAH3UCTOPAX.

49. Ha3zHayeHne W BUABI DJEKTPOHHBIX reHepaTopoB. Cxema W NMPHHIWM JEHCTBHS KBapIEBOTO
reHeparopa.

50. Ha3znaueHme WMITyJTBCHBIX OJJIGKTPOHHBIX TeHeparopoB. (CxemMa © TNPHHIWN JICHCTBHS
MyJIbTUBHOpATOpA.

51. Hasnauenue craOunuzatopoB HampsbkeHus. Koadduument crabmnmsamuu. Cxema
napaMeTpuuecKoro crabunuszaropa HanpspkeHus. CTabMiIn3aTopbl KOMIIEHCAIIMOHHOT'O THIIA.

52. TloHATHS MHUKPODIEKTPOHHKH, JJIEMEHTHONH WHTErpaliii, KOMIIOHEHTOB U JJIEMEHTOB
MHTETPAJIBHBIX MUKPOCXEM M MUKPOIIPOLIECCOPOB.

53. Haznauenue nporpaMMHpyeMbIX KOHTPOJUIEPOB. VX KOHCTPYKIIMOHHBIE BUIBI, COCTaB.

54. Jlormueckue 3nmemeHTh «», «JIW», «<HE» 1 ux xoMOMHaIUH.

55. Pesuctopsl — onpeneneHue, Cocoobl COeTMHEHUS, HA3HAYEHHE.

56. Ha3znauenue Oe3KOHTAaKTHBIX peiie. PeneliHble cXeMbl Ha MOJTYNPOBOJHUKOBBIX YCTPOMCTBAX,
UX MPUHIMI JEHCTBUS.

57. O6mue cBeneHus o cTpykrype nocrpoenus IBM. ba3oBas koHpurypamus nepcoHaqbHBIX
KOMIIBIOTEPOB, MUKPOIIPOLIECCOPOB, MPOTPAMMHUPYEMBIX KOHTPOJLIIEPOB.
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58. DneKTpOHHO-IBIPOYHBIN MEPEX0a M ero cBoMcTBa. OTKPBITHIA M 3aKPBITHIN P-N MEPexo.1; BUIBI
po6oeB. [TomympoBOTHUKOBEIE TUOJBI - OMpeAeNeHUE, CIIOCOOBI COSTUHEHUS, HA3HAUCHUE.

59. Ompenenenne TepMuHa «DJEKTpoHUKA». OOJACTh MPUMEHEHHUS SJIEKTPOHHBIX YCTPOWCTB.
OcHOBHbIE HaNPaBIEHUS JEKTPOHUKH.

60. Konnencatopsl - onpeieneHue, Cnocoobl COeAMHEHHsI, Ha3HAYCHHE.

HOMepa TEOPETUYCCKUX BOIIPOCOB B COOTBETCTBHUH C BApHAaHTOM KOHTpOJ’IBHOfI pa6OTBI

Ne Bapuant
BOIIpOCa 1 2 3 4 5 6 7 8 9 10
1 1 2 3 4 S) 6 7 8 9 10
2 60 59 58 57 56 55 54 53 52 51

Ne Bapuanr
Bonpoca | 11 12 13 14 15 16 17 18 19 20
1 11 12 13 14 15 16 17 18 19 20
2 50 49 48 47 46 45 44 43 42 41

Ne Bapunanr
Bonpoca | 21 22 23 24 25 26 27 28 29 30
1 21 22 23 24 25 26 27 28 29 30
2 40 39 38 37 36 35 34 33 32 31

3amaua Nel

HauepTuth 35ekTpudecKkyro mnemnb (Cxema LMy 10 BapUaHTaM MPECTaBICHA B MIPHUII0KECHIH)
[IpocraBuTh ©  0003HAUUTh HEAOCTAIOLIME DJIEMEHTHL: HANpsDKEHUE INHUTaHUs,  y3Jbl,
COIIPOTHUBIJICHUS, TOKUA. [l0 MCXOMHBIM JaHHBIM OIPEAEIUTH MOLTHOCTH, MOTPEOISEMYIO LEIBIO.
CnenaTb NPOBEPKY, COCTABUB OajlaHC MOIIIHOCTEH.

Hcxonnble qanHbie s pemenus 3agadan Ne |

JlanHbIE Bapuant

1 2 3 4 5 6 7 8 9 10
Uex (B) 6 12 16 20 24 36 42 110 10 9
R; (Om) 2 1 4 3 6 6 1 10 7 2
R2(Owm) 3 3 5 1 1 7 2 25 6 3
R3(Om) 2 2 3 2 5 3 3 12 5 1
R4(Om) 4 5 2 4 2 2 4 12 4 2
Rs(Om) 5 4 1 5 3 4 5 15 3 5
Re(OM) 3 2 2 4 4 1 6 23 2 4
R7(Om) 5 1 2 2 1 5 7 2 1 3
Tannbie Bapuant

11 12 13 14 15 16 17 18 19 20
Usx (B) 6 12 16 20 24 36 42 110 10 9
R1(Om) 7 2 2 1 4 3 6 12 6 1
R2(Om) 6 3 3 3 5 1 1 15 7 2
R3(Om) 5 1 2 2 3 2 5 23 3 3
R4(Om) 4 2 4 5 2 4 2 2 2 4
Rs5(Om) 3 5 5 4 1 5 3 10 4 5
Re(Om) 2 4 3 2 2 4 4 25 1 6

=
()]




ROw) | 1 | 38 | 5 [ 1 | 2 | 2 | 1 | 5 | 5 | 7

Tlanbre Bapuant

21 22 23 24 25 26 27 28 29 30
U:x(B) 6 12 16 20 24 36 42 110 10 9
R1(Om) 4 2 4 5 2 4 2 2 2 4
R2(Om) 3 5 5 4 1 5 3 10 4 5
R3(Om) 2 4 3 2 2 4 4 25 1 6
R4(Om) 1 3 5 1 2 2 1 5 5 7
Rs(Om) 6 12 16 20 24 36 42 110 10 9
Rs(Om) 7 2 2 1 4 3 6 12 6 1
R7(Om) 6 3 3 3 5 1 1 15 7 2

MeToauuyeckue YKa3aHusl K PEIICHUI0 3a/1a4YU Nel

Ucxonnsie ganaeie: Uy = 10 B; R1=20M; R,=200M; R3=100M; R4=40M; R5=50Mm.

[To MCXOMHBIM JaHHBIM OINPEACIUTh MOIIHOCTh, MOTpelIsieMyro Lenbio. CaenaTb IpOBEPKY,
COCTaBUB OalaHC MOIIHOCTEH.

Pemenue: Ha npeoXKeHHONW cXeMe MPOCTaBIAseM U 0003HA4YaeM HalpsyKEHUE NMUTAHUS, Y3JIbl,
COIIPOTHUBIIEHUS, TOKH. b e

a 'i‘ Ia
u [‘T] /al 7 #]/aif,, H‘]p lI
b =) a
7.
1. HOHLSYHCB METOAOM CBepTLIBaHI/ISI OC1I, BBIYHMCIIUTDH 06]1166 COHpOTI/IBJ‘IeHI/Ie nenu

R,xs(OM), ricnionb3y mepBblit U BTOpoii 3akoHbl Kupxroda.

a) Jlnst AByX mapajuieIbHO COeMHEHHBIX BeTBeH 1enu Ry, Rs o6miee conporusienne Ry s
BBIUKCIISIETCS 110 clieAyromei hopmyie:

R, = TR
KB TR R, @)

Rcd = R4’5 = R4x R5/ R4 +R5 =4x5/4+5= 2,2 OMm

Ilpumeuanue:. Jlns tpex u Oonee  mapauieIbHO COEIWHEHHBIX COMPOTHUBIICHUN Roxe
paccuuThiBaeTcs o opmyse:

1111 ,
R R R, R, )

0) compotuBnenusi R2; Rus; Rz BKiItOYeHBI B 1LieMb MocienoBaTeNbHO. [ mocnenoBaTreinbHO
COCJIMHEHHBIX COIMPOTHUBIICHUN B I[ENMH JKBUBAJICHTHOE CONPOTHUBICHUCR,; Ompenensercs Kak

CyMMa CONPOTHUBIICHUI:

Roxs=R1+Ro+...+R; 3)
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R2,3‘4‘5 :R2+R3+R4,5 = 20+10+2,2=32,2 Om
B) OKBUBAJICHTHOC COHpOTI/IBHeHI/Ie Bceﬁ oenm COCTOUT U3 HapaJIJIeJIbHO BKJIFOUCHHBIX Rl nu
R2345
R3KB: R1>< R2,3,4,5/ Rj_ +R2’3,4,5: 2><32,2/ 2+ 32,2 ~ 1,9 OMm

2. BeraucnuTh TOK B HEPa3BETBICHHON YacTH ENH MOIb3YysIch popmyroii 3akona OMma:
=Y @

Rake

I 10
|I=— = — =52A
1,9

Raks .

3. BBIUMCIUTG MOIIHOCTD, IOTPEOIISEMYIO LIETIBIO:
P=UgxxI (5)

P=Uxx1=10x5,2=52Br
4. Cnenath NpOBEPKY, COCTaBUB OajiaHC MOIIHOCTEH. /11 3TOro He0OX0JMMO BBIYMCIUTH TOKH
B Y3JIOBBIX TOYKaX:

Uas 10
= — = — =BA;
R1 2

PacueT Toka BeIYMCIISIEM COIJIaCHO MepBoMy 3akoHy Kupxroda:
lb=13=l45=1-11,=52-5=0,2 A

Hanpspxenne Ha yuactke Cd menbiie U,y Ha BeTMUuHY MOTepH HanpsbkeHus B Ry u Ra.
CortacHo BTopoMy 3akoHy Kupxroda, BerarciseM HanpspKeHHe Ha ydacTke Cd:

Uced = Ug - DR+ I3R3=10-0,31 x20-0,31 x10=0,7 B

TOT /A,
Ucd 0,7
I=— = —=0,175A
4 4
Ucd Wi
5= - = s =0,14 A

COCTaBJIsieM OajlaHC MOIITHOCTEH, TPUMEHSSI CIEAYIONIYI0 popMyy:
P=1°xRy+ > xRy +... I,” x Ry (6)

P=1> Ri+ 1> Ry+ 152 Re+ 12 Ry+ 152 Rg=5%x2+0,21%x 20+ 0,21 x 10+ 0,175° x 4
+0,14%x5 =~ 52 Br (MTOrpenHOCTh BBIYUCIICHUS — CIIECTBHE OKPYTJICHU).
OtBeT: MOIIHOCTh, ToTpedysiemas menbio P =52 Brt; 3nauenme Oamanca MOIIHOCTEH
CXOJIUTCS CO 3HAUCHHUEM, TTOTYYCHHBIM B JICHCTBHH 3, 3HAYMT 3aj1a4a pelieHa BEPHO.

3agaua Ne 2
B anextpuueckoil nenu HampspkeHueM U KpyriiocyTOYHO BKJIFOUEHBI MApajUIeNIbHO HATPY3KH
Ri, Ry u R3. Haueptuth cxemy. Onpenenutb CyMMYy pPacxo/0B 3a MOTPEOICHUE AIEKTPOIHEPTHH

STUMH Harpy3kamud B TedeHue omHoro mecsma Cy, ecaum ctomMocTh C  OJHOTO KHIIOBATTa
AIIEKTpOdIHEpruu coctapisieT 1 pyons 50 Komeek.

Hcxonubie qanubie Juis pemeHus 3agaau Ne 2
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Bapuant

Aammbie 2 3 4 5 6 7 8 9 10

U@®B) 110 220 110 220 110 220 110 220 110 220

R: (Om) | 200 100 400 350 600 600 300 30 300 55

Ro(Om) | 30 300 55 150 150 75 150 250 200 300

R3(Om) | 250 200 300 200 300 300 200 120 150 150

Bapuanr

T 12 13 |14 15 16 17 18 19 20

Us (B) | 220 110 220 110 220 110 220 110 220 110

Ri(Om) | 30 300 55 150 150 75 150 250 200 300

Ro(Om) | 250 200 300 200 300 300 200 120 150 150

R3(Om) | 300 200 350 400 600 300 30 300 55 400

Bapuant

Aaumnie =177 23 24 25 26 27 28 29 30

Un(B) | 110 220 110 220 110 220 110 220 110 220

R1(Om) | 150 150 75 150 250 200 200 100 400 350

Ro(Om) | 200 300 300 200 120 150 55 150 150 75

Rs(Om) | 300 200 350 400 600 300 30 300 55 400

MeToauueckue YKa3aHusl K PCIICHUIO 3a/1a1M Ne 2

Ucxonnasie nannbie: Uy,=110B; R1=750M; Ry= 1200M; R3=3000Mm; C = 1,50 py6/KBt
Haueptuth cxemy. OrmnpenenuTb CyMMYy pacxoJ0B 3a MOTpeOJIeHHE 3JIEKTPOIHEPTHU ITUMU
Harpy3KaMu B TedeHue ofHOTo Mecsa Cyy.

1. Hcnone3ys nepsblit 3akoH Kupxroda u 3akon OMa, HaX0AUM TOKHU B Ka)10i BETBU.

0] 110
;= — =—— = 1,75A;
R1 73

U 110

BeruunciisseM MOIIHOCTb, TOTPEOIIIEMYTO HArpysKamy 3a OIUH Hac:
=1, Ri+ 1 Ry+ 13 R3=P=1,75"x 75+0,9° x 120 +0,37° x 300 = 366 Br
BerunciiseM sHepruio, moTpedasieMyio Harpy3kaMu B TEUCHHE OJTHOTO MeCsIia
W =P x t=366 x 720 = 263,52 KBt
4. OnpenensieM CyMMY PacxoJI0B 3a MOTPEOJICHUE AIEKTPOIHEPTHH STUMH Harpy3KaMu
Cw=W x C=26352 % 1,5=395,28 py0o
OTBeT: cyMMa pacxojI0B 3a MOTPEOJICHNE ICKTPOIHEPTHH HATPY3KaMU B TEUCHHE OJHOTO MecsIia
coctaBuT 395, 28 pyOneii.

REN
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1.

2.

3.

1.
2.

5.UndpopmanmoHHoe odbecneyeHue 00ydeHus

OcCHOBHbBIE HCTOYHUKH
laneniepun, M.B. Dnekrporexnuka u 3ekTponukal Tekct]: yueonuk/ M. B. T'anpnepun. —
M.:®OPYM: UHOPA-M, 2010. —480c
Jlotopeituyk, E.A. TeopeTudyeckue OCHOBBI DJICKTPOTEXHHKH: Yy4deOHMK. — M.: H]I
«POPYM»: UHOPA — M, 2013. - 320c.
Cunnees,tO.I'. DnexkrporexHuka ¢ ocHoBaMHU 3eKTpoHUkH [Tekct]: YueOHoe mocobue /
FO.T'. Cunpnees. - PoctoB Ha [lony.: ®enukc, 2014.-407c.

JlonoTHUTeIbHbIEe HCTOYHUKH
KoHTponbHBIE MaTepuaibl 1Mo IEKTPOTEXHUKE U ekTpoHuke [Tekcr]: yueb. [locobue s
CTy. yupexaeHuii cpea.npod. oopazosaus/ FO. I' Jlaneiaus,[un ap.]. — 4-e uza.,crep.-M. :U1]
«Axamemus»,2014. - 128c.
Kupeea, D.A. Penelinas 3ammTa ¥ aBTOMAaTHKa 3JIEKTPOIHEPreTHUECKUX cuctem|Tekcr]:
YUeOHUK JUTSI CTY/I. yU9epekaeHul cpen. nmpod. oopazoBanus / D. A. Kupeena, C. I1. Lpipyk. —
4-¢ uzn., crep. — M.: UL «Axkanemus», 2014. — 288 c.
Mopo3osa, H.}O. Dnekrporexnuka u 3mekTponuka [Tekcrt]:yueOHUK It cTya. cper. mpod.
obpazoBanus / H.IO. Mopo3zoBa — M.: UL «Akagemsi», 2007. — 256¢.
[Tonemyk, B.M. 3agauHuk mo 3nekTpoTexHHUKE M 3ekTpoHuke|Tekcr]: ydeb.mocobue nmis
cryn. cpen. mpod. obpazosanus\B. U. IMonemyk. — 5-¢ usm.,crep.- M.: ULl «Akagemus»,
2009.- 224c.
[Tpomn, B. M. JlaGopaTopHo-mipakTuieckre paboThl Mo s3nekTporexHuke|[Tekcr]: yuel.
nocobue B. M. I[Ipommn. — M.: UL «Akagemus», 2004. — 192c.
Spouxkuna, ['.B. Dnekrporexnuka : pabouas TteTpans[Tekct]: y4ed. mocobue s
yupexnenuit cpea. mpod. obpazomanus/ I'. B. Spoukwmna. — 1l-e usn., crep. — M.: UL
«Axanemus», 2014. — 96¢.

HNuTepHeT — pecypcebl:

WudopmanmonHsiii moprai mo aiektporexuuke http://www.electricalschool.info
NubopmarmoHHbIil mOpTai 1Mo 3JIeKTPOHUKe U paxuoTexunuke http://www.radioingener.ru
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6.Bonpocsl 1Jis1 NOATOTOBKH K 3K3aMeHY
Teopernyeckne BONpoOChI

1. Dnekrpuueckuii Tok. HanpaBnenue TokoB, HanpspkeHuit 1 DJ{C B 25eKTpuuecKoi 1enu. 3aKoH
OmMa Jyist yyacTKa LETH.

2. IlepBeiii 1 BTOpO#M 3akoHbl Kupxroda. IlocienoBarenbHoe, MapajielbHOE M CMELIAHHOE
COEMHEHUE CONPOTUBJIEHUN. [IpakTHUECKOE NPUMEHEHHNE TAKUX COCIUHEHUM.

3. PaboTa u MOUTHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns — Jlenma. HarpeBanue nmpoBOAHHUKOB
TOKOM.

4. MarHutHoe moJje MNPSMOJIMHEHHOTO0 MPOBOJHUKA KOJIBLIEBOW W LWIMHIPUYECKON KaTyIIeK.
3akod Oma 1y MarauTHou nenu. PacueT MarHuTHOH LIEIH.

5. BoszneiicTBie MarHUTHOTO MMOJIS Ha MPOBOAHUK C TOKOM. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUH.
OJ1C uHAYKIMY B KOHTYpE.

6. 3aKOH ANEKTPOMArHUTHOW MHAYKIMH. ET0o mpakTudeckoe MpruMEeHEHHUE.

7. HanpsbxkeHHOCTh  3nekTpuueckoro mnons. lloreHuuman anekrpuyeckoro mois. PasHocTh
noteHmanos. Hanpsoxenue u 9J1C.

8. DnekTpuueckas €MKOCTb, Ha3HAUY€HHE, YCTPOMCTBO M MPHUHLMUI JEUCTBUS IIOCKOTO
KOH/JIEHCATOopa.

9. DnekTpuuecKoe COMPOTHUBICHHWE U TMPOBOJAUMOCTb. 3aBUCUMOCTb COIPOTHUBIEHHUS  OT
TEeMIIepaTyphl.

10. CBoiicTBa IPOBOJHUKOB U AUANEKTPUKOB. O0IaCTh MX IPUMEHEHUSI.

11.  Pexumbl paboThl 3JEKTPUUECKUX Lemneil. 3ammra OT peXuMa KOpPOTKOrO 3aMbIKaHMS U
IIEPErPY30K.

12. MaruaurtHoe nojne. EXWHUIBI MATHUTHBIX BEJTMYHH.

13. MarnuTtHble CBOMCTBa BemiecTB. HamarnuumBanue (QeppoOMarHUTHBIX MaTepUalioB U
LUKJINYECKOE IIEpEMarHM4BaHuE.

14.  3HaueHue H3MEpeHHH 3JIEKTpUUECKUX BeIUYMH. OCHOBHBIE €IUHMIBI 3JIEKTPUUYECKUX U
MarHMTHBIX BEJIMYMH B MEXIYHAPOIHOMN cucteMe enuHUL. 1[pon3BoHbIE U KPATHBIE €UHULIBL.

15.  Knaccudukaius 31eKTpOHHBIX TPHOOPOB.

16. [IprOopbl MarHUTORIEKTPUUECKON CHUCTeMbl. VX Ha3HaueHue, yCTpOMCTBO M IPHUHLIHUII
JICHCTBHSI.

17. WMHIyKIMOHHBIN CYETUUK 3JIEKTPUYECKON dHEprun. VIX Ha3HaueHHe, yCTPONUCTBO U IPUHIUI
JICHCTBHSI.

18.  H3mepenue mapameTpoB 3JIEKTPUUECKUX Ieneld. AHAIOroBble M HU(PPOBbIE U3MEPUTEIbHbIE
npUOOPBHI.

19.  VHuBepcambHble NpUOOPBl JUISI HU3MEPEHUs JJIEeKTpUuecKux BenuuyuH. Lludpossie
AIIEKTPOU3MEpUTENIbHBIE NMPUOOPHI. X Ha3HaueHue, yCTPOMCTBO U MPUHIUT JEHCTBHUS.

20. llemp cC axKTHBHBIM COINPOTHBICHUEM, WHIYKTUBHOCTBIO M EMKOCTBIO. Pe3oHaHC
HanpsbkeHus. Pe3oHaHc Toka.

21.  Metoabl ¥ CXeMBI U3MEPEHUS HANIPSKEHUS, CHITBI TOKA, MOIITHOCTH AJIEKTPHUECKUX TETICH.
22. [lepemennsblit Tok. OCHOBHBIE MTapaMeTpPhl Lienel nepeMeHHoro Toka. O0JacTb NpUMEHEHUs

MNEPEMCHHOTO TOKaA.
23. HpaBI/ma TEXHHUYSCKOMN OKCILTyaTalluu CpCACTB  KOHTPOJIA, I/I3MepeHI/II71 h ydcTa
BHCKTquCCKOﬁ OHCPIUHU.

21



24.  Tpancdopmarop. HasHaueHuwe, yCTpOHCTBO M MNPHHUMO JACUCTBUS  OJHO(A3HOTO
TpanchopmaTopa. Pexxumbl paboThl TpaHCHOPMATOPOB.
25.  Asrtotpanchopmatopsl. MI3meputenpabie TpaHchopmaTopsl. CBapoUuHbIe TpaHC(HOPMATOPHI.

26.  Kiaccudukanms ManmH nepeMeHHOTo TOKa.

217. YCTpolcTBO W OPUHUMI JACUCTBUS TeHepaTopa NepeMeHHOro Toka. (OCHOBHbIC
XapaKTEepUCTUKU TeHepaTopa.

28.  Coenunenue TpexdasHoil mnenu 3Be3noi. CooTHOIIEHHE MEXAY (a3HBIMU U JIMHCHHBIMH
HanpspkeHussMu. HazHaueHre HyaeBoro npoBo/ia YeThIPEXIPOXOAHOM 1IETH.

29.  Meroabl U3MEPEHUS AKTUBHON MOIITHOCTH TpeX(ha3HOH CHCTEMBI.

30.  BbiOop cxeM COEOUHEHHs OCBETUTENIHLHOW W CHIIOBOW HArpy30K HpH BKIIOYCHHH UX B
Tpexdas3Hyo LETb.

31. Tpexda3zHblii aCHHXPOHHBIN JABUTAaTElb. Y CTPOMCTBO U MPUHIHUI ICHCTBHUS aCHHXPOHHOTO
JBUTATEJIA.

32.  Pexumbl paboTbl Tpex(a3zHOro AacCHUHXPOHHOro jBuratens. llepednciauTb OCHOBHBIE
XapaKTEepUCTUKU AaCUHXPOHHOT'O IBUTaTEs.

33. BcnomorarenbHable yCTpOMCTBA B 2JEKTPUYECKHUX Lensax. KoMMmyranuoHHas anmaparypa —
Ha3Ha4Y€HHE, BUJIbl KOMMYTALMOHHBIX 3JIEKTPUUECKUX allapaToB.

34.  YCTpOWCTBO M HMPUHIIMIT ACHCTBHS SJIEKTPOMAarHUTHBIX peiie. O0IacTh UX MPUMEHEHHUS.

35.  IIpaBuna TeXHHYECKON SKCIUTyaTallUH 3JIEKTPOOOOPYAOBAHMS.

36.  IIpaBuna TeXHUYECKOM JKCIUTyaTallUM CPEACTB KOHTPOJIA, W3MEPEHHH M ydeTa
JIEKTPUYECKOM SHEPTHUU.

37.  OcHOBHBbIE IpaBUJIAa TEXHUYECKOH HKCIUIyaTal[MH 3JIEKTPOYCTAHOBOK BO B3PHIBOOMACHBIX
30Hax.

38.  Ilonsarue 00 smekTpornpuBoje. PeneiiHo-KOHTaKTOpHOE YIIPABICHHUE AIIEKTPOABUTATEIISIMH.
39.  Cnoco0bl MPOMBIIUIEHHOTO MOTYYSHUS U UCIIOJIb30BAHMS JIEKTPHUECKON YHEPTUH.

40. [lepenaua u pacnpeneneHue dIEKTPUUECKON dHEPrun. PacrpenenurenbHble YCTPONCTBA U
TpaHc(hOpMaTOpHbIE NOCTAHLIUY.

41.  DnexTpodu3uueckue  CBOMCTBAa  MOJNYNPOBOAHMKOB.  (Pu3nmyeckue  Mpouecchl B
noaynpoBogHuKax. CoOCTBEHHas: M MPUMECHas TPOBOAUMOCTb.

42.  DnexTpoHHO-IBIpOouHBbIN nepexon. IlomynpoBogHuKkoBbIe AH0ABL. VIX yCTpOHCTBO, MPUHLIUI
JIeMCTBUS, OCHOBHBIE XapaKTEPUCTUKH, 00JaCTh MPUMEHEHHUS.

43. bunonspusiil Tpan3ucTopsl . IX ycTpoicTBO, IPUHIUN IEHCTBUS, 001aCTh TIPUMEHEHUS.

44, [Tonesrie Tpan3ucropsl. X yCTpONHCTBO, MPUHLHKII AEUCTBUSA, OCHOBHBIE XapaKTEPHUCTHKH,
00JacTb MPUMEHEHHUSI.

45. ®dorosnexTpuueckue nprudopsl. X ycTpoicTBO, MPUHIMI AEHCTBUS, 00J1aCTh IPUMEHEHUS
46.  Ha3naueHue >JIeKTPOHHBIX BbIIpsAMUTeNeil. OCHOBHbBIE XapaKTEPUCTUKHU, CXeMa U MPUHIIUI

JEHUCTBHS OJJHOIIOIYIIEPUOJHOTO BBIIIPSIMUTES.

47.  Ha3naueHue >JIeKTPOHHBIX BbIIpsAMUTeNeil. OCHOBHbIE XapaKTEPUCTUKHU, CXeMa U MPUHLIUI
JIEACTBHS IBYXIIOJIYIIEPUOJHOTO BBIIIPSIMUTES.

48.  Haznauenue criaxuBarmuX (GuibTpoB. OCHOBHBIE XapaKTEPUCTUKH, CXEMBI M TPUHIIHIT
JIEHCTBUSI MPOCTEHTITNX CTIIAKUBAIOITUX (UIBTPOB.

49,  Ha3naueHue 2JIeKTPOHHBIX ycuiuuTeneil. OCHOBHBIE XapaKTEPUCTUKH, CXEMbI U MPHHIIUT
JEHCTBHSI MPOCTENIINX AIEKTPOHHBIX YCUIIUTENEH HA TPAH3UCTOpaX.

50.  HasnaueHue M BBl 3JEKTPOHHBIX I'eHepaTopoB. OCHOBHBIE XapaKTEPUCTUKU, CXeMa U
IIPUHIUI JCHCTBUS KBAapLIEBOTO T€HEPATOPA.
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51. Ha3HaueHMe HUMNYJIbCHBIX OAJIGKTPOHHBIX TIeHeparopoB. CxemMa W NPUHIMI JEHCTBUSA
MyJIBTHBUOpATOpa.

52. Haznauenue crabunusaropoB HampspkeHus. Koadpdumment crabmmmsamuu. Cxema
napaMeTpUIecKoro crabuimsaropa HanpsikeHus. CTaOMIn3aTopbl KOMIICHCAIIHOHHOTO THIIA.

53. [loHSTHS MHUKPOAIEKTPOHUKH, O3JICMEHTHOW HWHTErpaIlii, KOMIIOHCHTOB M 3JIEMCHTOB
MHTETPATBHBIX MUKPOCXEM M MUKPOITPOIIECCOPOB.

54. Ha3naueHue MPOTrpaMMHUPYEMBIX KOHTPOJUIEPOB. X KOHCTPYKLIMOHHBIE BHJbI, COCTaB
OCHOBHBIE XapaKTEPUCTHKH.

55. OOoOmeHHass cxeMa TMOAKIIOYCHHUS JAaTYMKOB W HCIOJHUTEIBHBIX YCTPOWCTB C
NPUMEHEHHEM TPOrpaMMHUpPyeMoro KoHTposuiepa. [IpuHuumn BbeIOOpa MOIyJeH MOIYIBHOTO

KOHTpOJIIEpAa.

56. Jlornueckue saemeHTHl «M», «MJINy», «HE» 1 ux KoMOuHAIUH.

57. Pesuctopel —  oOmpeAeNeHWe, CHOoCOObl  COCIWHEHHS, HA3HAUYCHHE, OCHOBHBIC
XapPaKTEPUCTUKH.

58. HasnaueHme OC3KOHTAKTHBIX pelie. Penelinbie cxeMbl Ha MOJYIPOBOJHUKOBBIX

YCTPOMCTBAX, UX MPUHLIMI JICHUCTBHS.

59. OOmme cBeneHus 0 cTpykrype nmocrpoernss DBM. bazoBas koH(pUTypalus MepCOHATBHBIX
KOMITHIOTEPOB, MHKPOIIPOIIECCOPOB, TPOTPAMMHUPYEMBIX KOHTPOJUIEPOB.

60. Kougencaropsl - ompeaencHHe, CHOCOObl COEAMHEHMs, Ha3HAuYe€HUE, OCHOBHBIC
XapaKTePUCTHKH.

IIpakTH4yeckue 3agaHus
Pemrenue 3agad mo remMam:

Pacuer cMenIanHOro coeJMHEHNs1 KOHIEHCATOPOB.

Pacuer cMenaHHOro COeTMHEHUS CONTPOTUBIICHUM.

M3MepeHne OCHOBHBIX 3JIEKTPUYECKUX BETUYMH.

AKTUBHasl, peaKTUBHAs U MOJIHAs MOIIIHOCTH B LIETISIX IEPEMEHHOTO TOKA.
DJEeKTPOHHBIE BBINPSMUTEIH
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Bonpocs! 1J1s1 MOATOTOBKH K IK3aMeHY
Teopernyeckne BONpoOChI

1. Dnekrpuueckuii Tok. HanpaBnenue TokoB, HanpspkeHuit 1 DJ{C B 25eKTpuuecKoi 1enu. 3aKoH
OmMa Jyist yyacTKa LETH.

2. IlepBeiii u BTOpO# 3akoHbl Kupxroga. IlocienoBarenbHoe, mapajuieNbHOE M CMELIAHHOE

COEMHEHUE CONPOTUBIEHUMN. [[pakTHUEeCKOE TPUMEHEHUE TAKUX COCIUHEHUN.

3. PaboTa u MOUTHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns — Jlenma. HarpeBanue nmpoBOAHHUKOB

TOKOM.

4. MarHutHoe MoJje MNPSMOJIMHEHHOTO MPOBOJHUKA KOJIBLIEBOM U IIMJIMHAPUYECKOM KaTyIIeK.

3akod Oma i1 MarauTHou nenu. PacueT MarHuTHOMU LIEMH.

5. BoszneiicTBie MarHUTHOTO MMOJIS Ha MPOBOAHUK C TOKOM. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUH.

OJ1C uHAYKIMY B KOHTYpE.

6. 3aKOH ANEKTPOMArHUTHOW MHAYKIMH. ET0o mpakTudeckoe MpruMEeHEHHUE.

7. HanpsbkeHHOCTh  3nekTpuueckoro mnons. lloreHuuman anekrpuueckoro mois. PasHocTh

noteHmanos. Hanpsoxenne u 9J1C.

8. DnekTpuueckas €MKOCTb, Ha3HAUY€HHE, YCTPOMCTBO M MPHUHLMUI JEUCTBUS IIOCKOTO

KOH/JIEHCATOopa.

9. DnexTpuuecKoe COMPOTHUBIEHHWE U TMPOBOJUMOCTb. 3aBUCUMOCTb COINPOTUBICHHUS OT

TEeMIIepaTyphl.

10. CBoiicTBa IPOBOJHUKOB U AUANEKTPUKOB. O0IaCTh MX IPUMEHEHUSI.

11.  Pexumbl paboThl 3JEKTPUUECKUX Lemneil. 3ammra OT peXuMa KOpPOTKOrO 3aMbIKaHMS U
IIEPErPY30K.

12. MaruaurtHoe nojne. EXWHUIBI MATHUTHBIX BEJTMYHH.

13. MarnuTtHble CcBOMCTBa BemiecTB. HamarnmumBanue ¢GeppoOMarHUTHBIX MaTepUaIoB U
LUKJINYECKOE IIEpEMarHM4BaHuE.

14.  3HaueHue H3MEpeHHH 3JIEKTPUYECKUX BeIUYMH. OCHOBHBIC €IUHHIBI JIEKTPUUYECKUX U
MarHMTHBIX BEJIMYMH B MEXIYHAPOIHOMN cucteMe enuHUL. 1[pon3BoHbIE U KPATHBIE €UHULIBL.

15.  Knaccudukaius 31eKTpOHHBIX TPHOOPOB.

16. [IprOopbl MarHUTOZJIEKTPUUECKON CHCTeMbl. VX Ha3HayeHue, yCTpOMCTBO M MPUHLIHUII
JICHCTBHSI.

17. WNHIyKIMOHHBIN CYETUMK 3JIEKTPUUYECKON d3Heprun. VX Ha3HauyeHue, yCTPONCTBO U MPUHIUIT
JICHCTBHSI.

18.  H3mepenue mapameTpoB 3JIEKTPUUECKUX Ieneld. AHAIOroBble M HU(PPOBbIE U3MEPUTEIbHbIE
npUOOPBHI.

19.  VHuBepcambHble NpUOOPBl JUISI U3MEPEHHUs JJEeKTpUuecKux BenndyuH. Lludpossie
AIIEKTPOU3MEpUTENIbHBIE NMPUOOPhI. VX Ha3HaueHue, yCTpOCTBO U MPUHIUN JEHCTBHUS.

20. llemp cC axKTHBHBIM COINPOTHBICHUEM, WHIYKTUBHOCTBIO M EMKOCTBIO. Pe3oHaHC
HanpsbkeHus. Pe3oHaHc Toka.

21.  Metoabl ¥ CXeMBI U3MEPEHUS HAMIPSKEHUS, CHITBI TOKA, MOIITHOCTH AJIEKTPHYECKUX TETICH.
22. [TepemennsbIit Tok. OCHOBHBIE NTapaMeTpHI 1ienei nepeMeHHoro Toka. O61acTb MPUMEHEHUS

MNEPEMCHHOTO TOKaA.
23. HpaBI/ma TEXHHUYSCKOMN OKCILTyaTalluu CpCACTB  KOHTPOJIA, I/I3MepeHI/II71 h ydcTa
BHCKTquCCKOﬁ OHCPIUHU.
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24.  Tpancdopmarop. HasHaueHuwe, yCTpOHCTBO ¥ MNPHHUMI JACUCTBUS  OJHO(AZHOTO
TpanchopmaTopa. Pexumbl paboTsl TpaHCHOPMATOPOB.
25.  Asrtotpanchopmatopsl. MI3meputenpabie TpaHchopmaTopsl. CBapoUuHbIe TpaHC(HOPMATOPHI.

26.  Kiaccudukanms ManmH nepeMeHHOTo TOKa.

217. YCTpolcTBO W NOPUHLMN JACHCTBHS TeHepaTopa NepeMeHHOro Toka. (OCHOBHbIE
XapaKTEepUCTUKU TeHepaTopa.

28.  Coenunenue TpexdasHoi menu 3Be3noi. CooTHoUIeHHE MEXAy (a3HBIMU U JIMHEHHBIMH
HanpspkeHussMu. HazHaueHre HyaeBoro npoBo/ia YeThIPEXIPOXOAHOM 1IETH.

29.  Meroabl U3MEPEHUS AKTUBHON MOIITHOCTH TpeX(ha3HOH CHCTEMBI.

30.  BbiOop cxeM COEOUHEHHsT OCBETUTENBHOW W CHIIOBOW HArpy30K HpH BKIIIOYCHHH UX B
TpexdaszHylo IETb.

31. Tpexda3zHblii aCHHXPOHHBIN JABUTAaTElb. Y CTPOMCTBO U MPUHIHUI ICHCTBHUS aCHHXPOHHOTO
JBUTATEJIA.

32.  Pexumbl paboTbl Tpex(a3zHOro AacCHUHXPOHHOro jBuratens. llepednciauTb OCHOBHBIE
XapaKTEPUCTUKU aCUHXPOHHOTO JIBUTaTEIs.

33. BcnomorarenbHable yCTpONCTBA B dJEKTpUYecKHuX Hersx. KommyrannoHHas anmnaparypa —
Ha3Ha4Y€HHE, BUJIbl KOMMYTALMOHHBIX 3JIEKTPUUECKUX allapaToB.

34.  YCTpOWCTBO M HMPUHIIMIT ACHCTBHS SJIEKTPOMAarHUTHBIX peiie. O0IacTh UX MPUMEHEHHUS.

35.  IIpaBuia TeXHHYECKOH SKCIUTyaTallUH JIEKTPOOOOPYIOBaHMS.

36.  IIpaBuna TeXHUYECKOM JKCIUTyaTalluM CPEACTB KOHTPOJS, HW3MEPEHMM U ydera
JIEKTPUYECKOM SHEPTHUU.

37.  OcHOBHBbIE IpaBUJIAa TEXHUYECKOH HKCIUIyaTal[MH 3JIEKTPOYCTAHOBOK BO B3PHIBOOMACHBIX
30Hax.

38.  Ilonsarue 00 smekTpornpuBoje. PeneiiHo-KOHTaKTOpHOE YIPABICHHUE AIIEKTPOABUTATEIISIMH.
39.  Croco0bl MPOMBINUIEHHOTO OTYYESHHUS M HCIIOJIb30BAHMS JIEKTPHUECKON YHEPTUH.

40. [lepenaua u pacnpeneneHue dIEKTPUUECKON dHEPrun. PacrpenenurenbHble YCTPONCTBA U
TpaHc(hOpMaTOpHbIE NOCTAHLIUY.

41.  DnexTpodu3uMUecKue  CBOWCTBA  MOJYNPOBOJAHUKOB.  DHU3MUECKHME  NpPOIECcCh B
noaynpoBogHuKax. CoOCTBEHHAs: U MPUMECHAs IPOBOJUMOCTb.

42.  DnexTpoHHO-IBIpOouHBbIN nepexon. IlomynpoBogHuKkoBbIe AH0ABL. VIX yCTpOHCTBO, MPUHLIUI
JIeMCTBUS, OCHOBHBIE XapaKTEPUCTUKH, 00JaCTh MPUMEHEHHUS.

43. bunonspuelil Tpan3ucTopsl . MIX ycTpolicTBO, IPUHIUN JIEHCTBUS, 00J1aCTh TPUMEHEHUS.

44, [Tonesrie Tpan3ucropsl. X yCTpOKWCTBO, MPUHIMI AECHCTBUSA, OCHOBHBIE XapaKTEPUCTUKH,
00JacTb MPUMEHEHHUSI.

45. ®dorosnexTpuueckue nprudopsl. X ycTpoicTBO, MPUHIMI AEHCTBUS, 00J1aCTh IPUMEHEHUS
46.  Ha3naueHue >JIEKTPOHHBIX BbIIpsAMUTeNeil. OCHOBHbIE XapaKTEPUCTUKHU, CXeMa U MPUHLIUI

JIEHCTBHS OJHOIIONYIIEPUOJHOTO BBIIIPIMUTEIS.

47.  Ha3naueHue >JIeKTPOHHBIX BbIIpsAMUTeNeil. OCHOBHbIE XapaKTEPUCTUKHU, CXeMa U MPUHLIUI
JIEACTBHS IBYXIIOJIYIIEPUOJHOTO BBIIIPSIMUTES.

48.  Haznauenuwe criaxuBarOImuX (GuiabTpoB. OCHOBHBIE XapaKTEPUCTHKH, CXEMbl W MPHHIIUT
JIEHCTBUSI MPOCTEHTITNX CTIIAKUBAIOITUX (UIBTPOB.

49,  Ha3naueHue SJIEKTPOHHBIX ycuiuTeneil. OCHOBHBIC XapaKTEPHCTUKH, CXEMbl U MPHHIIUT
JEHCTBHSI MPOCTENIINX AIEKTPOHHBIX YCUIIUTENEH HA TPAH3UCTOpaX.

50.  HasnaueHue M BHJBI 3JEKTPOHHBIX IeHepaTopoB. OCHOBHBIE XapaKTEPUCTHUKH, CXeMa M
IIPUHIUI JCHCTBUS KBAapLIEBOTO T€HEPATOPA.
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51. Ha3HaueHMe HUMNYJIbCHBIX AJIEKTPOHHBIX TIeHepaTopoB. CxemMa W NPUHIMI JEHCTBUSA
MyJIBTHBUOpATOpa.

52. Haznauenue crabunusaropoB HampspkeHus. Koadpdumment crabmmmsamuu. Cxema
napaMeTpUIecKoro crabuimsaropa HanpspkeHus. CTadHIn3aTopbl KOMIICHCAIIMOHHOTO THTIA.

53. [loHSTHS MHUKPOAIEKTPOHUKH, 3JICMEHTHOW WHTErPAIlMM, KOMIIOHEHTOB M 3JIEMCHTOB
MHTETPATBHBIX MUKPOCXEM M MUKPOITPOIIECCOPOB.

54. Ha3naueHue MPOTrpaMMHUPYEMBIX KOHTPOJUIEPOB. X KOHCTPYKLIMOHHBIE BHJbI, COCTaB
OCHOBHBIE XapaKTEPUCTHKH.

55. OOoOmeHHass cxeMa TMOAKIIOYCHUS JATYMKOB U HCIOJHHUTEIBHBIX YCTPOWCTB C
NPUMEHEHHEM TPOrpaMMHUpPyeMoro KoHTposuiepa. [IpuHuumn BbeIOOpa MOIyJeH MOIYIBHOTO

KOHTpOJIIEpAa.

56. Jlornueckue saemeHTHl «M», «MJINy», «HE» 1 ux KoMOuHAIUH.

57. Pesuctopel —  oOmpeneNeHWe, CHOCOObIl  COCIMHEHMs, Ha3HAUYC€HHWE, OCHOBHBIC
XapPaKTEPUCTUKH.

58. HasnaueHue OE3KOHTAKTHBIX pele. Penelinbie cxeMbl Ha MOJYIPOBOJHUKOBBIX

YCTPOMCTBAX, UX MPUHLIMI JICHUCTBHS.

59. OOmme cBeneHus 0 cTpykrype nmocrpoernss DBM. bazoBas koH(pUTypalus MepCOHATBHBIX
KOMITHIOTEPOB, MHKPOIIPOIIECCOPOB, TPOrPAMMHUPYEMBIX KOHTPOJIIEPOB.

60. Kougencaropsl - ompeaencHHe, CHOCOObl COEAMHEHHS, Ha3HAUYE€HHWE, OCHOBHBIC
XapaKTePUCTHKH.

IIpakTH4yeckue 3agaHus
Pemrenue 3agad mo remMam:

Pacuer cMenIanHOro coeJMHEHNs1 KOHIEHCATOPOB.

Pacuer cMenaHHOrO cOeIMHEHUS CONTPOTUBIICHU.

M3MepeHne OCHOBHBIX 3JEKTPUUYECKUX BEJTUUUH.

AKTHBHasi, peaKTUBHAs U MOJHAsI MOIIIHOCTH B IIETISIX IEPEMEHHOT0 TOKA.
DJEeKTPOHHBIE BBIMPSAMUTEIH
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