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BBenenue

M3 Bcex BHIOB DSHEPrMM B HACTOALIEE BpeMs HaubOolee UIMPOKO IPUMEHSETCS
9JIEKTPOMArHUTHAsE JSHEPrus, KOTOPYd B TPAaKTUKE OOBIYHO HA3BIBAIOT AIIEKTPHUECKOM.
DJNEeKTPOTEXHWKAa B HIMPOKOM MOHUMAaHHWU — 3TO HAyKa, M3ydyaromias CrnocoObl HCHOJIb30BaHUS
UIEKTPUUYECKUX W MArHUTHBIX SIBIEHMM JJIs1  NPAaKTHYECKMX  Leleil.  DIeKTpOoTeXHHKa
OXBaTBIBACT 0OJIBILION KOMIIEKC BOIIPOCOB U Pa3JiesieHa Ha psiJi 00JIacTeH.

[Iupokoe NpUMEHEHHE 3JIEKTPUYECKON SHEpPruu OOBACHAETCS €€ LEHHBIMH CBONHCTBaMH,
BO3MOKHOCTbIO 3((EKTUBHOIO MpeoOpa3oBaHUs B JApPYrHMe BHIbI SHEPrUU (MEXaHMUYECKYIO,
TEIUIOBYIO, CBETOBYIO, XUMHYECKYI0) C LIE€JbI0 NPUBEACHUSA B JIEHCTBME MAaLIMH M MEXaHU3MOB,
IMOJIY4YCHHA TCIUIOTBI M CBETA, U3MCHCHHA XHMHUUYCCKOTO COCTaBa BCILICCTBA, IMPOU3BOJACTBA H
00paboTKN MaTepHasoB.

Ha ocHOBe onekrpudukanuu Bce MIHpPE BHEAPSCTCS KOMIUIGKCHAs MEXaHW3alus |
aBTOMaTu3aluvs MPOU3BOACTBCHHBIX ITPOLECCOB. NHaTencuBHO Pa3BUBACTCA BJICKTPOTCXHOJIOIUA —
JIEKTPOTEPMUYECKUE U ANEKTPOIUTUYECKHE CIIOCOOBI NOTYUEHUsI M 00pabOTKH METaJIJIOB.

ONEeKTpOHMKA SBJIETCA  00JacThio  AJIeKTpoTeXHUKHM. OHa paccMaTpuBaeT — JIBH)KEHHE
3apsDKEHHBIX YaCTHIL B BAaKyyMe, B Ta30BOM cpeJie WK TBEPJIOM TeJI€ U YIPABICHHUE ITUM JIBUKECHUEM

C LIEJIbI0 PA3IMYHOI0 Poja NpeoOpa30BaHUM FNEKTPHUUECKUX BEITUYUH WM OJJTHOTO BUJA SHEPTUU B
JIpYroi. DIeKTPOHHKA OXBAThIBAET BOIIPOCHI IPOU3BOACTBA U IPUMEHEHUS AIEKTPOHHBIX TPUOOPOB.

[IpakTHyeckn HET OTpaciy MPOMBIIUICHHOTO NMPOWU3BOJCTBA  HJIM OOJACTH HAyKH, I/ie HeE
HCIIOJIB30BAJINCEL OBl HOBEHIIIHME JOCTHIKCHUSA JJICKTPOHUKH W HEC NPUMCHAIUCH OBl OJICKTPOHHBIC
npuOopbl. CoBpeMEHHas 3JEKTPOHMKA IO3BOJIAET CO3[aBaTh MUHUATIOPHBIE YCTPOMCTBA JUIs
aBTOMaTHU3allU{ U YIPABICHHs IPOU3BOICTBEHHBIMU IPOLIECCAMM.

]_HI/IpOKOe IMPUMCHCHHUC DJICKTPOTCXHUKHU BO BCCX OTPACIIAX MPOMBIIIJICHHOI'O ITPOMU3BOACTBA U
Bce Oouibliiee MPUMEHEHHE IEKTPOHUKU B TEXHOJOIMUYECKUE MPOLIECCHl TPEOYIOT II1yOOKUX 3HAHUH
MOJIOZIBIMH CIIELIMAJIUCTAMH OCHOBHBIX BOIIPOCOB 3JIEKTPOTEXHUKH U IEKTPOHUKHU.

B pesynbrare u3ydeHus yueOHOM JUCIUIUIMHBI 00yUYaIOMNHCs JOJKEH:
3HATh:

- pOJIb U MECTO 3HaHUH MO Y4eOHOM NUCHUIUIMHE IPU OCBOEHMH OCHOBHOW 00pa3oBaTeNbHOM
IIPOrpaMMbl KOHKPETHOM CIIEUaIbHOCTH.

YMETB:

- PaCCUYUTHIBATH MapaMETPhI PA3JIMYHBIX SJICKTPUUCCKHUX ueneﬁ.

B nmponecce M3ydYCHUd AUCHUITIIMHBI <<3J'I€KTpOTCXHI/IKa M DJJICKTPOHHUKA» IMPEAYCMOTPECHO
BBINOJIHEHUE O/THOM KOHTPOJIBHON pabOTHI.

Jliis ipoBepKy 3HAHUM 00y4arOIKXCsl 10 OKOHYaHUH 00y4YEeHHs IPEyCMOTPEHA c/lada HK3aMeHa
110 JUCIHUIIIIMHE.



MMPOTPAMMA YUYEBHOM JUCHUILIVHBI
Tema 1.1. DnnekTpuueckoe noje

Ilonartue o0 ossexkTpuueckoM 1ose. OCHOBHBIE XAPAKTEPUCTUKHU IJIEKTPUUYECKOTO IOJISL:
HaNpsHKEHHOCTh TOTEHIMANa M AJIEKTPHUYECKOe HampspkeHue. [IpOBOTHHMKHM M 3JEKTPUYECKOe
HanpspkeHue. [IpOBOAHMKM B DIEKTPUYECKOM TII0JIE M JJEKTPUYECKOE SKPaHHPOBAHUE.
JIM3IEeKTPUK Kak cpefia 3JIeKTpUUYECKoro nouid. JJuanekTpudeckas NpOHUIAeMOCTb: a0COIIOTHAs U
OTHOCHUTEJIbHAs. DJIEKTPOIPOBOJHOCTh JAUMIEKTPUKOB. IIOHATHE O AMANEKTPUUECKUX IMOTEPSIX
SHEPIruu. DIEKTpUYEcKas MPOYHOCTh U MPOOOH TU3IeKTpUKOB. KopoTkue cBeleH s 0 pa3IuuHbIX
JIEKTPOU3OJIAMOHHBIX MaTepuaiax (ra3oo0pa3HbIX, XKHUIKHUX, TBEPAbIX) M UX HPAKTUYECKOE
u3Mepenue. Dnekrpudeckas eMkocTb. Kongencaropsl. CoeiMHEHUE KOHAEHCATOPOB.

Cmyodenm 0ondicer 3Hamo.:

— OCOOGHHOCTHM  3JIEKTPUYECKOro TMOJIA, €ro XapakTepUCTHKH, H300pakeHHe.
[TpruMeHeHne TUANIEKTPUKOB Ha MpakTuke. X Buabl, ocobenHoctu. 3HaTh GopMyIiLy
€MKOCTH IJIOCKOTI'0 KOHJIEHCaTopa.

Ymemn:

— paccuuThIBaTh HAINPSHKEHHOCTh JIEKTPUUYECKOIO IMOJIsA, HMOTEHIMAJ, 3JIEKTPUYECKOe
HanpspkeHue. [loJCYuThIBaTh €MKOCTh KOHJIEHCATOPOB M TPOM3BOJHUTH pacueT
HKBUBAJICHTHONH EMKOCTH IPH TOCJIEAOBAaTEILHOM, MApalIeIbHOM M CMEIIaHHOM
COCMHEHUHU. YMETh BBIOMPATh IHUAJICKTPUKU IO €ro IMapaMeTpaM M 3aJaHHOMY
JIEKTPUUECKOMY HAIPSKEHUIO.

Camocmosmenvuas paboma cmyoeHmos.

3aKOHCIIEKTHPOBAaTh W HW3YyYHTh  TEMY:  CIIOCOOBI ~ COCOMHEHHS  KOHJIEHCATOPOB
(mocnepoBaTeNnbHOE, MapajuIeIbHOE U CMEIaHHoe). BeiBoa (hopMyi1 5KBUBAIIEHTHON €MKOCTH.

PaccunTarh M0 MHAWBHYAIbHBIM 33JJaHUSM YKBUBAICHTHYIO EMKOCTh OaTaper KOHJICHCAaTOPOB
u ee pabouee HapsHKEHHE.

DJleKTPpUYeCKHe Lenu MOCTOSTHHOT0 TOKA.,

OO6mue cBeneHus 00 PNMEKTPUUYECKUX IENIX: ONpeaeNeHne, KilacCupUKanusa. DIEeKTPHUECKUN
TOK €ro ONpe/AeNieHHuEe, HalpaBiIeHUE, CHJIa TOKA, IMIOTHOCTh. JJIEKTpUYECKass MPOBOJUMOCTh U
COTPOTHUBIIEHNE TTPOBOTHUKOB. 3aBUCUMOCTh COIPOTUBIICHUSI OT TeMIlepaTyphl. 3akoHoM Oma s
ydacTka U NoJiHOM 1iernu. OCHOBHBIE JIEMEHTHI AJICKTPUUYCCKUX IETel: UCTOYHUKH U TPUEMHHUKU
3JIEKTPUYECKON dHepruu, nx MomHocth U K.I1.JI. Ha3HaueHne BCIIOMOraTelbHbBIX 3JIEMEHTOB LEMH
pexuMy pabOThl AIEKTPUUYECKON IIEeMH: XOJOCTOM XOJ, HOPMAaJbHBIN, pabo4yuii, KOPOTKOTO
3ambIkanus. 3akoH [xoyns — Jlenna. Harpes nmpoBomoB. BeiOop cedeHust mpoBOIOB B 3aBUCUMOCTH
OT JOMYCTHUMOTO TOKAa. YCIOBHOE OOO3HAYeHHE Ha OJIIEKTPUYECKYI0 CXeMy. YUYacTKH CXeM
JJIEKTPUYECKUX LIENEH: BETBb, y3€JI, KOHTYp. lloTeps HanpsykeHHs B JMHUAX DIIEKTPONEPENAUuH.
Pacuer anexTpuyeckux nermnei ¢ moMmoibo 3HaKoB, Oma u Kupxroda. [ToHsTHE 0 pacyere CIOKHBIX
Lenemn.

Cmyoenm oondiceH 3Hamvy.:

—  €IMHULBI U3BMEPEHUS CUIIBI TOKA, ITIOTECHIINANA, HAPSYKEHHUS.

— 3akoH OMa JJ1 y4acTKa U MOJHOM 1emnu;

— CXEMBbI BKIIIOUEHUS aMIIEPMETPA U BOJIbTMETPA B DJIEKTPUUECKOU LIETIH;
— 3akoH J[xoyns — Jlenua;

— mepBoe u BTopoe npasmia Kupxroda.
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ymemy:

COCTaBJISITh MPOCTEUIITNE PIEKTPUUECKUE CXEMBI;

IPUMEHSTH 3aKoHbI OMa Ui pacueTa dJIeKTPUUECKUX LIeTIeH;

BBIOMPATh METOJIBI PacyeTa B 3aBUCUMOCTH OT THIIA IIETICH TOKa;

MPOU3BOJIUTH IPeoO0pa3oBaHUE IIEMel C IMOCiIeN0oBaTeNbHbIM, HapajuIeIbHbIM U
CMEIIIaHHBIM COCIMHEHUEM DJIEMEHTOB.

cocTaBiATh ypaBHeHUsI Kupxroda ams pacyera 3JIeKTpUUYECKUX LEMei;

COCTABJIATh MCXOHBIC YPABHEHUS I PACUETOB CIOKHOM LIEMH ITOCTOSIHHOTO TOKa, B
TOM YHCJIe YpaBHEHHE OajlaHCa MOITHOCTEH;

Camocmosmenvras paboma cmyoeHmos.

N0 WHIVBUAYAJIbHBIM  33JaHHUSM  OIPEICIUTh JKBUBAJICHTHl  COMPOTHBIICHHUE
AIIEKTPUYECKOM IEMU CO CMEIIAHHBIM COSTMHEHUEM JJIEMEHTOB.

MIPOU3BECTH PacyeT AJICKTPUUECKUX Ieneld mo 3akoHaM Oma U COCTaBUTh OallaHC
MOIIHOCTEH.

MOJIyYHB CXEMY CIIO)KHOM DJICKTPUYECKON IIENH PACCUYUTATh TOKH IO 3aKOHY
Kupxroda.

Tema 1.2. JaekTpudecKkue nenu oHO(Pa3HOIro MepeMeHHOr0 TOKA.

[Tapamerpel ¥ GOpPMBI TMPEACTABICHUS TIEPEMEHHOTO TOKAa U HANpsHKEHUS. AKTHBHOE

COIIPOTUBJICHUEC, MTHAYKTUBHOCTb U CMKOCTbD B LICTIN [ICPEMCHHOI'O TOKA. BpeMCHHBIe H BCKTOPHBIC

AuarpaMmbl TOKOB U HaprI)KeHHﬁ. Hcnons3oBanue 3akoHoB OMa U IIpaBujia Knpxrocba JJIA

pacdeTa JICKTPHUICCKUX ueneﬁ MNEPEMCHHOI'O TOKaA. Pe3onanc HaprI)KCHI/Iﬁ 1 TOKOB. AKTI/IBHaH,

PCaKTUBHAA U IMOJIHASA MOIIHOCTb B LCHIH NMEPEMECHHOI'O TOKaA. KO'E)(l)(bI/IIII/ICHT MOIIHOCTHU M €T0

3HA4YCHUC.

Cmyoenm oonoicen 3Hamy.:

napaMmeTpsl U GOpMBbI IPEICTABICHUS IEPEMEHHOTO TOKA;

ANEKTPUUECKUE CXEMBI, BKIIKOYAsl HAIIPSIKEHUE;
AJIEMEHTOB B LIENU [TIEPEMEHHOTO TOKA;

3akoH OMa u npaBuiio Kupxroda s neneit nepeMeHHOTO TOKa;

YCJIOBHSI BO3HUKHOBEHHUSI 1 OCOOCHHOCTH PE30HAHCA HANPSHKEHHUS M TOKAa B IIETISX
MIEPEMEHHOTO TOKA;

CBSI3b MEXY aKTUBHOM, pEATbHOM U MOJHON MOITHOCTSMU;

CrocoObI MOBBIIIEHUS KOAPHUITUEHTA MOIITHOCTH.

HaXOJIUTh MapaMeTpbl IEPEMEHHOI0 TOKA U HAMPSDKEHHS 110 UX rpadudeckoit popme
IIPEJCTABIICHHUS;

paccuuTaTh TOKH IEPEMEHHOIO TOKa;

CTPOUTH BEKTOPHYIO JHarpaMMy pa3BETBIECHHOM U HEPA3BETBICHHOW Ilenei
NIEPEMEHHOT0 TOKa;



— ONpeAeNsiTh AaKTUBHYID, PEAKTUBHYIO WU TIOJHYI) MOIIMHOCTH W KO3()UIHEHT
MOIIHOCTH B LIETISIX TIEPEMEHHOTO TOKA;
— CTPOUTH BEKTOPHBIC JUATPAMMBI JUUTSI PA3JIMYHBIX PEKHUMOB JICKTPUICCKUX LIETICH;
Camocmosmenvhas paboma cmyoeHmos.
3aKOHCIIEKTHPOBATh MPUMEP pacueTra pPa3BEeTBICHHOW IEMH TEPEMEHHOTO0 TOKAa METOJIOM
IIPOBOJAMMOCTEH.
Omnucarh METO/bI TOBBIICHUS KOAPPUITUECHTA MOIITHOCTH HA JIEKTPOCTAHIUSX, TUTAIOIINX PAHOHBI
u o0nacru.

Tpexdasublii djIeKTpHUYecKe e MepeMeHHOr0 TOKA.

O6mue ceeaeHust 0 Tpex(dasHbIX 3EKTpuUecKux Iernsx. CeneHne 0OMOTOK TpexQazHOro
reHepaTopa U norpedutesneil 3Be3qoW U TpeyrodbHUKOM. CHMMETpUYHAs UM HECHUMMETPHYHAs
Harpy3ka. TpexmpoBojHasi U 4YETBHIPEXIpPOBOAHAs JHUHUA. Ponb HyneBoro mpoBoga. Pacuer
Tpex(da3HbpIX Ieneld ¢ HUCHONb30BaHHWEM 3aKOHOB OMa M BEKTOPHBIX auarpamm. MOIIHOCTb
Tpexda3Hoi nenu.

Cmyoenm Oondicen 3Hamy:

— TPUHLUI COEIWHEHHUST OOMOTOK TeHepaTopa U MOTPeOHUTeNs SHEPruu 3Be3[oU U
TPEYTOJIILHUKOM,;

— 4YTO TaKO€ CUMMETPUYHASI U HECUMMETPUYHASI HATPY3KU;

— COOTHONICHWE MEXAY JHMHCHHBIM ¥ (a3HBIMH TOKAaMH HANPSDKCHUSMH TIPH
COCIMHEHUH 3BE3/10M U TPEYTOJLHUKOM (J1711 0OOMOTOK reHepaTopa U nmoTpeouTenei);

— Ha3HAYCHHE HYJIEBOTO MIPOBOAA;

— CTPOMTb BEKTOpHBIE JIHMAarpaMMbl TOKOB W HANpPSKEHUH JUIsi CUMMETPUYHOU M
HECUMMETPUYHON Harpys3oK;
— COeNUHATH OOMOTKHM Tpex(a3HbIX I'€HEpPaTOpOB TpaHCHOPMATOPOM, MOTpeOUTENEH
3BE3JJ0M U TPEYTOJIbHUKOM;
— paznuuath (pa3sHOe W JIMHEWHBIE BEJIMYMHBI TMPH  PaA3IMYHBIX  COETUHEHUSAX
IIPUEMHHUKOB 3JIEKTPOIHEPIUH;
— TPOU3BOJMUTH U3MEPEHHS TOKOB M HAPSHKEHUH, TpeX (Pa3HbIX LEMsX.
Camocmosmenvuas paboma cmyoeHmos.
CocTaBuTh cXeMy MOJICOEIUHEHUS 0THO(PA3HBIX U TpeXx(a3HbIX NoTpeduTenel u TpexgpazHbIM
LIEMSIM IEPEMEHHOTO TOKA.
BbIuepTuTh B KOHCIIEKTE BEKTOPHYIO JUarpaMMy Tpex(a3zHoi ey co CMELIeHHeM HEeHTpau.

Tema 1.3. TpancpopmaTopsbl

Haznauenue TpanchopmatopoB, X Ki1acCu(UKAIIHSL.

Bxnang Pycckux yuenbix H.H. f6mouxoBa m M.O. JlonuBo-J{00pOBOIBCKOTO B CO3AaHUU H
UCMOJb30BaHUU TpaHchopmaropoB. OnaHodaszHbli TpaHchopMaTop, €ro YCTPOWCTBO MPUHIIMII
JeNCTBHS, yCIOBHOE 0003HaueHue, KodpuImeHT TpaHchopmanund. BHEUHssT XapaKTepuCcTHKa
Tpancopmaropa. Pexxum paboTsl TpanchopMaTopa: X0J0CTON X0/, pabodee KOPOTKOE 3aMbIKaHHE.



[Torepu oueprum u K.ILJI. Tpanchopmaropa. IlonsiTue 00 U3MEPHUTETBHBIX, CBAPOUYHBIX

TpaHcopmaropax, aBTOTpaHchopMaTopax.

Cmyodenm 0onicen 3Hamy.

YCTPOMCTBO M MIPUHLIUT JICHCTBUSA TpaHchopmaropa,

KaK OIpeNIeNIATh apaMeTpsl TpaHC(HOPMATOPOB IO MACTIOPTHBIM JITAHHBIM;

Kak onpenenuts norepu momHocty v K.ILJI. o pe3ynbratam usmMepeHui;
K03 pULMEHT TpaHCHOPMALIUU 110 JaHHBIM U3MEPEHUH TOKOB M HANPSKEHUH;

pa3ianyaTh peXUMBbI paboThl TPaHC(POPMATOPOB;
PEryJIrupoBaTh BHIXOAHBIC HAMPSIKEHUS C MOMOIIBIO aBTOTpaHchopMaTopa;
pa3ianyaTth TpaHCHOPMATOPHI MO PA3TUUYHBIM KOHCTPYKTUBHBIM MPU3HAKAM.

Camocmosmenvhas paboma cmyoeHmos.

W3yanTh 11 3aKOHCIIEKTUPOBATH YCTPOWCTBO M MMPHHIIUII JCHCTBUS CBAPOYHOTO TpaHCPOpMaTOpa

Tema 1.4. DnexkTpuYecKHe MAIIMHBI MOCTOSTHHOTO U MIePEMEHHOI0 TOKA.

3HeKTpI/I‘leCKI/IC MalllMuHbI ICPEMCHHOI'O TOKA UX HA3SHAYCHUC U KJ'IaCCI/I(bI/IKaI_H/IH. yCTpOfICTBO

Tpex(a3zHOro aCHHXPOHHOTO 3J1eKTpoaBurares. [lomyuenue Bpalaromerocs MarHUTHOIO MOJIS

B Tpex(a3HbIX deKTpoaBHraTessix. [[puHmmn padoTsl Tpex(ha3HOTO ACHHXPOHHOTO IBUTATEIS.

[Tyck B X0 ¥ peryJMpoOBaHUE CKOPOCTH BPAIICHUSI ACHHXPOHHBIX JBHTraTeneil. OHopa3HbIHI

QJICKTPOABUIATCIIb.

YCTpolCTBO U MPUHIMIT ACHCTBUS JIEKTPUYECKUX MAIIUH MOCTOSSHHOIO TOKa. MarHuTHas u

QJICKTpHUYCCKAas LCIIb.

Oobpatumocts MamMH. ['eHepatopsl mocrositHHOro Toka. Kitaccugukauus XapakTepUCTHKH.

FeHepaTop C HE3aBHCHMbBIM W ITapalJICJIbHbIM BO3JICHICTBUEM. QHCKTpO)IBI/IFaTCJ'II/I napajajiCjbHOIO,

MIOCJIEZIOBATEIBHOTO U CMEIIAHHOTO BO3JEMCTBUS MX IpuMeHeHue. Ilyck B Xop, peryinpoBaHUs

Y4acTOTHI BpAIllEHHUs AJIEKTPOABUraTENIel TOCTOSTHHOTO TOKA.
Cmyoenm Oondicen 3Hamy.:

YCTPOMCTBO ¥ IPHUHIIMII JEHCTBHS ACHHXPOHHBIX JIEKTPOJBUTATENEH;

CHocoOblI X MycKa B 3aBUCUMOCTH OT MOIIIHOCTH;

[IOYEMY 4acTO BpalICHUs POTOpPa ACHHXPOHHOI'O JIBHUIaTessl MEHbIIE CUHXPOHHOU
4acTOTHI BPALLICHHUS;

METO/IbI PETYJIMPOBKH YaCTOTHI BPALLICHUS! aCHHXPOHHOTO JIBUTaTelIs;

YCTPOMCTBO U IPHUHLIMII JEHCTBHS DJIEKTPUYECKUX MAIIWH IIOCTOSHHOTO TOKQ;
CHOCOOBI MMyCKa 3JEKTPOIBUraTeNel MOCTOSHHOTO TOKA.

OMpCACIIATh: TUII, TApaMETP ABUTATCIIA IO €ro MAapKHUPOBKHU YAaCTOTY BpPAIICHUA
poTopa 1o 3HAYCHUIO CKOJIBXCHHUA U YaCTOTC TOKA B CCTHU,

MOAKJIIOYATh ABUTATEIIb K CETU U OCYIICCTBIIATH €0 IIYCK U PCBEPCUPOBAHUC,
ONPCACIINTDb TUIIBI U MTAPaMCTPLI MAIIMHBI IIOCTOSSHHOT'O TOKA IO UX MAPKUPOBKE;

CTPOUTDH XapPaKTECPUCTUKU I'CHEPATOPOB IMMOCTOSAHHOI'O TOKA IO JJaHHBIM HSMepeHHﬁ;



— NOAKIIIOYUTH ABUIATCIIb K CCTHU, OCYHICCTBIIATH €TI0 IMYCK U PCTYJIMPOBKY YaCTOTHI

BpAIlCHHSI.
Camocmosmenvhas paboma cmyoeHmos.

3aKOHCIIEKTHPOBATh MEXaHWUeCKue U paboume xapakrtepuctuku JIIT HezaBucumoro

MapajuIeIbHOTO BO30YKICHHSI.

3apucoBaTh CXeMy BKIIOYCHUS JIBUTATENsI TOCTOSTHHOTO TOKA TApaJIIeIbHOTO BO30YKICHUSI.

Omnwucath NPUHIUI paOOTHI TEHEPATOPA CMEIIAHHOTO BO30YKICHHUS.

Tema 1.5. IlorynpoBoAHUKOBBIE IPHOOPBI.
OnexrpoduznyuecKue CBOWCTBA MOTYNPOBOIHIUKOB. COOCTBEHHAs ¥ MPUMECHAS TPOBOIUMOCTb.
DNEKTPOHHO-BIPOYHBIN [IEPEXO U €ro CBOMCTBA. BosbTaMIiepHast XapakTepuCTUKA.
Y CTpoiicTBO M THIIBI JUOAOB, UX IpUMeHeHue. O01ue CBeIeHUs O MOJIEBBIX TPAH3UCTOPAX.
Tpucropsl, pabora, MapKUpOBKa, IPUMEHEHHE.
Cmyoenm Oondicen 3Ham».
— nIapaMeTpbl OIYIPOBOAHUKOBBIX IPUOOPOB MO UX XapaKTEPUCTHKAM;
— NpUHUMI pabOThI HOIYIPOBOIHUKOBOIO JHOA U €r0 IPUMEHEHHUE;
— IPUHLHUI paObOThl OUIOJISIPHOTO TPAH3UCTOPA, Er0 CXEMbI BKIIIOUEHHS U IPUMEHEHUE;
— NPUHLMI pabOoTHI [T0JIEBOTO TPAH3UCTOPA, €r0 OTINYUS OT OUITOJIIPHOTO;
— IPUHLHUI pabOThl U IPUMEHEHUE TPUCTOPOB.

ymemy:
—  ONpPEAeNsATh TUIIBI TPOBOIHUKOBBIX TPUOOPOB MO UX MAPKUPOBKE;

— TPOU3BOJUTH M3MEPCHUS TOKOB M HAINPSHKCHHUN MPH CHATUU BXOJHBIX M BBIXOJIHBIX
XapaKTePUCTUKU OUTIOJSIPHBIX TPAH3UCTOPOB.

Camocmosmenvuas paboma cmyoeHmos.
N300pa3uth ycinoBHbIE 0003HAYEHUS PA3IMYHBIX TUIIOB IOJYIIPOBOJHUKOBBIX PUOOPOB,
OIUCaTh KPaTKO UX paboTy MpUMEHEHHE (110 CIPaBOYHUKY).
DJICKTPOHHBIE BBINPSIMUATEIN U CTA0MIN3ATOPBI.
Beinpsimuteny ux Ha3HadeHue, Kiaaccupukanus 00001eHHas cTpyKTypHas cxema. OHodasHble
U Tpex(azHble MPUHIUIHNAIBHBIC CXEMbI BHIIPSAMIICHUS, UX NPUHIIUIT AEHCTBHSI, COOTHOIIEHUS
MEX/1y OCHOBHBIMHU AJIEKTPUUECKUMU BeIMYUHAMU cxeM. CriaxuBaromue GuiabTpbl, UX
HazHauyeHue, BUJbl. CTabuIn3aTopshl.
Cmyoenm Oondicen 3Hamy.
— CTPYKTYPHYIO CXEMY BBIIPSIMUTEIBLHOTO YCTPOICTBA;
—  BHJIBI CX€M BBIIPSAMIICHHUS, UX IPUHLUIIBI PaOOTHI M TapaMEeTphbI;
— CXEMbI CTaOMIIN3aTOPOB U UX MPUHIIUI PaOOTHI;
— CXEMBbI CrIaXHUBaOUIMX GUIBTPOB U UX Ha3HAYEHUE;
ymemy:
— COCTaBJISITh CXEMbI OJTHO - ABYXIIOJIYIIEPUOIHBIX BRIIPSIMUTENECH;
— u300paxarh rpadMKU BRIIPSIMUTEIBHBIX TOKOB U HAIIPSKEHUH JIJIs1 pa3IMYHBIX TUIIOB
BBINPSAMUTENEH;



— 00BACHUTH pabOTy PA3IMYHBIX CIIIAKHUBAIOMUX (UIBTPOB, pabOTy 3JIEKTPOHHBIX
CTa0MIIN3aTOPOB HANIPSDKEHUS TOKA.
Camocmosmenvhas paboma cmyoeHmos.
ITo cxeme BBINIPSIMIICHHSL, 33/IaHHOM MIPETIOIaBaTeNIeM, H300pa3UTh CXEMY BHIIPSAMIICHHUS U
1noJ00paTh THITBI AUOJIOB TI0 3aIJaHHBIM ITApaMETPaM CXEMBI.

BOIIPOCHI I CAMOKOHTPOJIA

1. Kakoe siBiieHue Ha3bIBaeTCA HJIEKTPUUECKHM TOKOM?

2. B mocnenoBarenpHOM 1ienu mpoxoauT Tok | = SA uepes BHyTpernee Ry = 0,2 OM u BHemHee
R=2,8 OM conpoTtusnenue. Yemy paBubl DJIC UCTOUHMKA U HAIPSIKEHUE HA €ro BbIBOJax? OTBET:
E=15B;U=14B.

3. Kak unraercs 3akon OMa Jy1si ygacTKa LENH U 1Tl BCer mernu?

4. Tpu pe3ucropa R1 =15 Om; Ry = 10 Om; Rz = 5 OM coennHnmm nociae10BaTebHO U
BKJIFOUMJIH B LeNb ¢ HanpsbkeHrueM U = 120B. Yemy paBHa MOIIHOCTb, TOTpebiIsieMast Lenbio?
Otser: P =480 Br.

5. IosicHUTE OCHOBHBIE TTAPAMETPBI IEPEMEHHOTO TOKA: IEPUO]I, YACTOTA, aMIUIUTYa, (ha3a,
HavanbHas (asa.

6. Uto Ha3pIBaeTCS ICHCTBYIONIMM 3HAYCHUEM ITIEPEMEHHON BEIMYUHBI U KaKOUW (pOpMyIToit oHO
BbIpakaeTcs?

7. YTO Ha3bIBAaETCS AKTUBHBIM COIPOTUBIICHUEM?

8. UTo Ha3bIBaeTCA MHAYKTUBHBIM COPOTHBIICHUEM?

9. Yto Ha3bIBaETCS €eMKOCTHBIM COIPOTUBIEHUEM?

10. Yo Ha3bIBAaETCS MOJHBIM COMIPOTHUBICHUEM?

11. Kak BeIlpakaeTcs 3akoH OMa i1l Hepa3BETBICHHOM LIENH ¢ aKTUBHBIM, UHIYKTUBHBIM U
€MKOCTHBIM COIPOTUBIICHUSAMU?

12. Kak n3zo0Opakaetrcss TpEyrojabHUK CONPOTUBICHUH, TPEYTrOJbHUK HAMPSKEHUH 115
HEpa3BETBJICHHOM 1IE€NH C aKTUBHBIM, UHIYKTUBHBIM U €MKOCTHBIM COITPOTUBICHUSIMU?

13. Yro Takoe akTUBHas MOUTHOCTH? EAMHUIIBI ee u3MepeHusl.

14. Yro takoe peakTHBHas MOITHOCTh? EMUHUIIBI €€ n3MepeHus.

15. Yro Takoe noiaHas MOUIHOCTH? EAMHUIIBI ee u3MepeHusl.

16. Yro Takoe ko3 durtmerT MomHocTH?

17. Yro Ha3biBaeTcs Tpex(a3zHOoi CUCTEMOH epeMEHHOI0 TOKa?

18. Kakue cymecTByIOT COOTHOIIICHUS MEX Ty JIMHEHHBIMH 1 (pa3HBIMU HAIPSHKECHUSIMU TIPH
COEIUHEHUH B «3BE3AY»7

19. Kakas cucrema Ha3pIBaeTCsl Y€THIPEXITPOBOIHON M KOTIa OHA TIPUMEHSETCS?

20. B yem 3akio4aercst poiib HyJIEBOTO NpoBoja?

21. Kak MOXHO OTpeenTh TOK B HYJIEBOM MPOBOJIE?

22. HauepTuTe BEKTOPHYIO JUarpaMMy JUHEHHBIX U (pa3HBIX HANpPSKEHUH U TOKOB IPH
PaBHOMEPHOU Harpy3Ke U COeITMHEHUH MOTPEOUTENIEH B «3BE3IY».

23. Hanumute hopMyIsl IS ONpeIeIeHNs] aKkTUBHOM, PEaKTUBHOM U MOJHOW MOIIHOCTEH
TpexdaszHoii nenu.

24. KakoBO OCHOBHOE JIOCTOMHCTBO 3JIEKTPOABHUraTeIeH MOCTOSIHHOTO TOKA?

25. Kak n3MeHUTh CKOPOCTh BPAIICHUSI MAITUHBI TIOCTOSTHHOTO TOKa?

26. Kakoii 371eKTpoiBUTraTeNb Ha3bIBAETCS] ACHHXPOHHBIM?

27. Kak n3MeHUTh HalpaBJICHUE BPAIIEHHsI POTOPA aCHHXPOHHOTO JIBUTATEIISI?

28. OT yero 3aBUCUT CKOPOCTh BPAILICHHUsI MATHUTHOT'O T1OJISA?

29. Kakuie moTepy SHEprur UMEIOT MecTo B achHXpoHHOM jBurartesne? KI1/1 neurarers.

30. Kak myckaeTcst B X0/J1 aCHHXPOHHBIN IBUTaTeNb ¢ (pa3HBIM pOTOPOM?



METOAUYECKHUE YKA3AHMA 110 BBIITIOJIHEHUIO KOHTPOJIBHBIX PABOT

[To maHHOW AMCUMITIIMHE CTYIEHTaMH BBITIOJIHSAETCS OJJHa KOHTPOJIbHAs paboTa.

Hrorosas arrecranust — Inpdepenuuposannniii 3a4er (/13)

KonTposibHast paboTta BkiIrodaeT B ce0si BBINOJHEHUE 2X 3aJaHUIL:

1. 3amanue Nel pazgen «DJIEKTPOTEXHHUKA» - KOJIUYECTBO 3aaad — SIIT.

2. 3anmanue Ne2 paznen «DIEKTPOHHKa» — COOOIIECHHE, BHIIOJIHEHHOE B 3JCKTPOHHOM BHJE, IO
TpeOOBaHUSAM, MPEIBABIICMBIM K MUCBMEHHBIM paboTaM, yTBepxkacHHBIM B ¢unuane ['BIIOY PX
UrcrT.

B xoHTponbHOI paboTe NpUBOASTCS HEOOXOAUMBIE 3CKHU3bI, CXEMbI B KapaHjaiie. B TekcToBoi
u rpaduueckoil dYacTax paboOTBl cleayeT CcoOJIOAaTh TEPMUHOJOTHIO M 0003HAYCHHS,
cootBeTcTByoIMe aerctByromum 'OCT.

B koHue paboThl cienyeT yka3aTb CIHHMCOK HCIIOJIb30BAaHHOW JIMTEPATyphl, 3JIEKTPOHHBIE
pecypcbl. HeOpexxHo BbinonHeHHas paboTa WU BBIITOJIHEHHAs
paboTa HE MO CBOEMY BapHAHTy HE OIICHHWBACTCS M BO3BPAIIACTCS CTYACHTY. THUTYJIbHBIH JIUCT
KOHTPOJIBbHON pabOTHI CM. B IIpHIIOKeHUH 2. BapuaHT paboThl BbIIaeT MpernoaaBaTeb.

Howmep BapuanTa BeIOUpaeTcs UCXOAs U3 MOPAIKOBOrO HOMEPA M0 KypHAJy I'PYIIIIbI.

KontponsHoe 3ananue No2 paccunrano Ha 10 BapuantoB. Homep BapuaHnTa BEIOMpaeTcsi HCXOIS
U3 TOPSAIKOBOTO HOMEpa IO JKypHAIy Tpynmnbl. 3amanue conepXuT 10 Tem mo aieKTpoHUuKe.
Odopmiienre cooOmmieHHss B 3JIEKTPOHHOM BHJ C THUTYJIBHBIM JIMCTOM YCTaHOBIICHHOH (HOpPMBI.
Coo01eHne JT0DKHO COAEPKaTh TUTYIBHBIA JIUCT, COAEp)KaHUE, OCHOBHAs 4YacTb C PAaCKPBITOU
TEMOM, C yKa3aHHEM IepeYHs JUTEPaTypbl C Ha3BaHUSAMH KHHUI W aBTOPAMH, a TaKKe CCBHUIKAMH
uHTepHeT. [IpuBeTcTBYeTCS NOKIa] ¢ TpapuKamMH, PUCYHKaMH OOOPYAOBaHUS, T.K. TO JIydlle
packpbiBaeT TeMmy jaokinana. CooOuieHue IODKHO pacKpbiBaThb OCHOBHYIO TEMY, HalpHMep,
«BBCACHHEC, OIIMCAaHUC O60pYI[0BaHI/I$I, IMPUHIHIT HeﬁCTBHﬂ O6OPYZIOB8,HI/I$I, IIPUMCHCHUC
o0opynoBaHusl B OBITY M HPOMBIIUICHHOCTH, 3akitoueHue». CooOleHue TOKHO COolepKaTb
NPUMEPHO 5-6 cTpaHMIl, HO MOXKET BapbUPOBATHCS B 3aBUCHMOCTH OT TEMBI JIOKJIa1a. Bee cTpaHuibl
JOJKHBI OBITh IPOHYMEPOBAHBI.
[Tpu BBIMOSTHEHUN KOHTPOJIBHOM pabOThl HEOOXOIUMO COOIIOATh CIEAYIOIINE TPEOOBAHMS:
» - B KOHTPOJIbHYIO pabOTy CIIEyeT 3aIiChIBATh KOHTPOJIBHBIE BOIIPOCHI M YCIIOBHS 3a/1a4.
[Tocne Bompoca T0JKEH ciae10BaTh OTBET Ha Hero. Coaep)kaHue OTBETOB JOJKHO OBITh
YCTKUM U KPATKUM;
» - BBIYMCIICHUSIM JIOJDKHBI MTPEIIECTBOBATH UCXOIHBIE (DOPMYITHI;
» - JUIS BCEX UCXOJHBIX M BBIYMCICHHBIX (PU3NYECKMX BEIMYMH JIOJDKHBI YKa3bIBATHCS
Pa3MepHOCTH.
B ycranoBieHHBIE pabOYUM TpapUKOM CPOKH CTYIEHT HalpaBlisieT BHINOJHEHHYIO paboTy A
IIPOBEPKHU B yueOHOE 3aBe/ICHUE.
[locne monmyueHHsT MPOPELEH3UPOBAHHONM paboOThl CTYAEHTY HEOO0XOAWMO HCIpPaBUTh
OTMCUYCHHBIC OHII/I6KI/I, BBIIIOJIHUTE BCC YKa3aHUs NPCHOJABATCIIA W IMOBTOPUTH HCAOCTATOYHO
yCcBOEHHBII MaTepuail. Eciiu KoHTposibHas paboTa He 3aUTeHa, TO CTYJICHT BBIMOJIHSAET €€ TOBTOPHO.

3agaHus K BHINOJHEHUIO KOHTPOJIbHOM PadoThl MO0 IUCHHUIIIMHE
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«3.11eKTp0Texnmca N 3JICKTPOHUKA)

3AJAHHUE Nel Pasznen «DJIeKTPOTEXHHKA
3agaua 1 (Bapuantsl 01 — 10)

Ilenp MOCTOSITHHOIO TOKA CONEPKUT IIECTh PE3UCTOPOB, COEAMHEHHBIX CMEIaHHO. CXeMa LenH
Y 3HaYCHMS PE3UCTOPOB YKa3aHbl HA COOTBETCTBYIOLEM pUCyHKe. HoMep pucyHka u Benu4nHa
OJTHOT'O U3 33JJaHHBIX TOKOB WJIM HANPsHKEHUN IpuBeieHa B Tadbnune 1. Muaekc Toka uin
HaIPSDKEHUS COBIANAET C HHIEKCOM PE3UCTOPA, II0 KOTOPOMY IPOXOIUT 3TOT TOK WJIK HAa KOTOPOM
JENCTBYET yKa3aHHOe HanpspkeHue. Hanpumep, yepes pesuctop Rs mpoxoaut Tok Is 1 Ha HeM
nerictByet Hanpsbkenue Us. OnpenenuTs:

1) »KBUBAJICEHTHOE COMPOTUBJICHUE IIETTH OTHOCUTEIHHO BBOIOB AB;
2) TOK B KOKJIOM PE3UCTOPE;

3) HampsHKCHUE Ha KaXJIOM PE3HCTOPE;

4) pacxo[ 3JIEKTPUIECKO# sHepruH 1enbro 3a 10 yacos.

Tabmuna 1.
Homep BapuanTa Howmepa 3anaBaemasi BEIMYMHA
PHCYHKOB

bespykos Oner KoncrantunoBuu 1 ls = 6A
bunoyc MBan MBanoBu4 2 U, = 100B
bo6opeikun JIMutpuii Hukonaesuy 3 I, = 10A
MBanenko AnToH CepreeBuu 1 U; =40B
KoncrantunoB Koncrantua AHaToabeBUY 2 U, = 100B
KynyuakoB Urops 'eoprueBny 3 Uas = 200B
[ToTputnuuna Kupuiin BuranseBuu 1 11 = 20A
Panenkuii Jlanun HukutoBuy 2 Us = 60B
CosnoBbeB Poman FOpbeBuu 3 U, = 36B
Crepnenko Munana liBaHoBHa 1 ls = 4A

11



By =50M R3=4GM
Ao

R, =50M

Puc.1
A BC
R, =100m
—
E7=150m Ba=40m By =40m
— " 1
Bs=1500
—
Ry =100m
[ 1
| I

Puc.2
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B=40m R, =20m B3 =80m  Ra=40m

— — | I ey o I

Es =3 0Cm

Esg=150m

Puc.3

3ajnava 2.

Homep BapuanTa ®UO cTynenra

bespykoB Oner KoncTaHTHHOBUY

bunoyc san MBanoBHY

bo6opeikun JIMutpuii HukonaeBuy

NBanenko Anton CepreeBuu

Kouncrantunos Koncrautua AHAaTOILEBUY

KynyuakoB Urope ['eopruesnu

[Torpununa Kupwin Buransesny

Panenxuit Jlanun HukutoBud

OO |NO OB~ (WIN

ConoBbeB Poman OpneBuu

[ =Y
(@)

Crepnenko Munana IBaHoBHa

Onumure Ha3HAa4YCHUC, 0COOEHHOCTH KOHCTPYKIHMU U TpaBUJIa SKCILTyaTallun an60pa Io
YCJIOBHBIM O603H8HGHI/I$IM, HAaHCCCHHBIM Ha IIKaJTy.

Tabnuma 2
VYcnoBHbIE 0003HaUEHMS Ha [IKaJIe 3JIEKTPOU3MEPUTEILHOTO PUOOpa
Homep O06o3HaueHue Ha IIKaje mpudopa
BapHaHTAa
1 Y 2,5 ~ i?k % A
2 A 1,0 — ﬁk ﬂ /60° B
3 A 4,0 ~ <67 # 1 b
4 Wh 4,0 a2 <27 Q' 1 b
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B

£60°

£

@

2,5

0,5

4,0

2,5

0,5

2,5

10
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3agaua 3

Bapuant Ne 1.
Haiitu TOkM METOI0M y3710BOTO HANIPSIKCHMUSL.
E1= E2= EgzloB
Ri=20M R,=10M R3=50M Rs=10m

m
m

3
1 2 R
R R 5 R
1 2 4

Bapuanrt Ne 2.

CocTaBuTh YpaBHCHUA 10 METOAY KOHTYPHBIX TOKOB.

R, R,

L] L I—¢

B E|2| CD y 1

o
Bapuant Ne 3.

Haiiti TOKM METOIOM Y3JI0BOTO HAaIPSKEHUS
E1=5B E,=10B E3;=2B

R]_:lOM R2:20M R3= R4:10M R5:20M
Haiitu Toxn

15



Rl R3
El
E
R, 2
Bapuant Ne 4.

Haiiti TOKM METOZIOM y3710BOT'O HAIIPSKEHUS
E1=5B E,=10B E3;=6B
Ri=20Mm R»=50M R3=10m

Bapuant Ne 5.

CocTaBUTH YpaBHCHHUA METOJAOM KOHTYPHBIX TOKOB.

Bapuant Ne 6.

CocraBuTh YpPaBHCHHUE MCTOAOM KOHTYPHBIX TOKOB

16



Bapuant Ne 7.

CocTaBUThH YpaBHCHHUE MCTOAOM KOHTYPHBIX TOKOB.

Bapuant Ne 8.

CocTaBuUThH YpaBHCHHUE METOAOM KOHTYPHBIX TOKOB.

17



CocraBuTh YpaBHCHUA MCTOAOM KOHTYPHBIX TOKOB.

Bapuant Ne 9.

@—1—

E

@il—-

Bapuant Ne 10.
CocTaBUTh YpaBHEHHS METOJIOM KOHTYPHBIX TOKOB

c}
E;

3apaua 4

BAPUAHT

®UO cryaenra

N

bespykor Oner KoncrantunoBuu

bunoyc MBan MBaHoBu4

boGopeikun JImutpuii Hukonaesuu

NBanenko AnToH CepreeBuy

Koncrantuaos KoHcTaHTHH AHATOJILEBUY

KynyuakoB Urops ['eopruesnu

[Totputnunna Kupuin BuranseBuu

Pageuxwnii Jlannn HukutoBuy

ConosbeB Poman OpbeBuu

WA RPINWAREFLPINW

Crepiienko Musana MiBaHoBHa
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Bapmuanr 1.

3aoanue Ne 1. Harumute onpenesicHue.
1) Konnaencarop
2) DIeKTPOHBI
3) DaekTpuyeckas Ielb
4) 3axon OMma Ui ydacTKa Ieru

5) Tok

3aoanue Ne 2.
1) g—»10... (01HO CIIOBO)
2) R-»10... (01HO CIIOBO)
3) P-»o10... (omHO €JI0BO)
4) F-»o10... (0IHO CITOBO)
5 1-17]
6) W-[?]
7) C—[?]
8) U-[?]
9) E-[?]
10) F-[?]
11) S—[?]
12) q-[?]

3aoanue Ne3. Hanumure GopmyIbl.

1) 3akon Oma Juis y4acTKa LeIH.
2) ®opmyia Juis pacuera CeYeHHs IPOBOJA.

3aoanue Ne 4. Pemute 3amauy.
C G

Cs
C; = 3 Mxd
C, = 2 Mx®
Cz =4 Mxd
Cy4 =4 MKD
C5:2MK(D
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Bapuanr 2.
3aoanue Ne 1. Harumute onpenesicHue.

1) Dnexrtpuyeckas padbota

2) IlporoHbl

3) Bertsb

4) 3akon Oma ISt IIOJIHOM IEH
5) Hampsokenue

3aoanue No 2.
1) U-or10... (0IHO CIIOBO)
2) M —970 ... (o11HO CITOBO)
3) W-osr10 ... (0IHO CITOBO)
4) ¢ —o10... (01HO CITOBO)
5 C—-[?]
6) F-[?]
7) S—[?]
8) W-[?]
9) R—[?]
10)E—-[?]
1HU-[?]
12)1-[7?]

3aoanue Ne 3. Hanummte hopmyIbl.

1) 3akon Kupxroda.
2) dopmyina st pacuera o0IIei EMKOCTH ITPHU MOCIIESI0BATSILHOM COSAMHEHUN EMKOCTH.

3aoanue Ne 4. Pemute 3amauy.

Tok Ha yyactke e paBeH 10A, a conpoTuBieHue 1ienu popHo 2 OM. HalinuTe HanpsnkeHHe Ha
y4acTKe IEeMH.

Bapuanr 3.
3aoanue Ne 1. Hanuiute onpenencHue.

1) TIporoHsr

2) Tok

3) Vzen

4) VICTOYHMKH DIICKTPHUUECKON SHEPIHU
5) Konnencarop

3aoanue Ne2.
1) I-570... (0HO CITOBO)
2) l-»10 ... (omHO €10BO)
3) AU -»5710 ... (0ZHO CITOBO)
4) y—o10 ... (o1HO CITOBO)
5 o-[?]
6) n-[71]

20



7 q-[7]
8) F-[?]
9) ¢-[?]
10)R—[?]
11)1-[?]
12)P-[?]

3aoanue Ne 3. Hanumute HopmyIbl.

1) 3akon Kyiona.
2) dopmyia asst pacyéra MOIIHOCTH.

3aoanue Ne 4. Pemure 3anauy.

Ry
| R, |
—> —>
Rs
R4

Uemy paBeH oOumii Tok? (Hanucath popmyny 1o 3akoHy Kupxroda).

Bapuanr 4.
3aoanue Nel. Hanuminte onpezeneHue.

1) DrexTpoHsI

2) HanpsokeHue

3) 3axon Kupxroda

4) TloTpebuTenu MEeKTPUIECKON SHEPTUH
5) Dnekrpuyeckas 1erb

3aoanue Ne2.

C-»o710... (omHO €10BO)
S—-910... (01HO €J10BO)
E—»a10... (01HO CIIOBO)
€ —9TO0 ... (otHO C€IIOBO)
R-[?]

P-[7]

I-17?]

¢—[?]

u—[7?]

C-[7?]

1-[?]
I-17?]
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3aoanue Ne 3. Hanumure hopMyIibl.

1) 3axon Oma.

2) dopmyra ajist pacuera o0IIel eMKOCTH P MapalieIbHOM COSAMHEHUN EMKOCTH.

3aoanue Ne 4, Pemre 3amady.

Haiigure 0011yro eMkocTb (Cogy ), €CIIH:

C
[
[
||
C 1 Cs
| | | |
| |1
Ce Cs
C1=2 mMmx®dD
C, = 2 Mxd
C3z =4 Mx®
Cs =4 Mxd
Cs = 3 Mxd
Ce = 3 MKD

3anaya 5 (Bapuantsl 01 — 10).

[Ipou3BoICTBEHHOE MOMEIIEHUE MAaXTOCTPOUTEIBHOTO KOMOMHATA OCBELIASTCS TaMIIaMH
HakayMBaHUs. JIaMIIbl BKITFOUEHBI 3B€3/10H € HYJEBBIM ITPOBOJIOM B TpeX(azHyro
YEeTHIPEXITPOBOAHYIO CETh B COOTBETCTBUU C PUCYHKOM. JInHeltHOe HanpspkeHue cetu paBHO Upowm.
B ¢azsr A, B u C BKIIIOYEHBI COOTBETCTBEHHO N, N U N JIAMIT MOIITHOCTHIO Kaxkaast Pjy.

OnpenenuTts TMHEWHBIE TOKU B TPOBOAHUKAX JTHHUH. BEIYUCIUTH MOIIIHOCTH, OTPEOIIEMYO
KakJ101 (ha30ii ¥ BCe 1enblo. 3a/laHHbIE BEJTMYUHBI JaHbI B TA0IHUIIE 3.

Homep BapuanTa ®UO cryaenra
1 be3pykos Oner Koncrantunouu
2 bunoyc MBan MBaHoBHY
3 bo6opeikun JImutpuii Hukomaesuu
4 NBanenko AnToH CepreeBuy
5 KoncrantnnoB KoHcTaHTHH AHATOJILEBUY
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KynyuakoB Urops ['eopruesuu

[Toreumnuun Kupunn BuranbseBuy

Papenxwuit lanun HukuroBuu

6
7
8
9

CosoBbeB Poman FOpbeBry

10 Crepiienko Mwitana lBanoBHa
Tabnuma 3
Homep Unom nA, mr nB, mr nC, mr Py, Br
BapHaHTA

1 380 50 30 20 300
2 220 30 25 15 200
3 380 40 50 20 500
4 220 60 40 50 200
5 380 20 30 25 500
6 220 20 50 40 200
7 380 30 40 50 500
8 220 60 30 20 200
9 380 40 30 15 300
10 220 30 40 20 300

YKA3AHMUSI:

1) Jluneiinsie (pa3upie) TOKH onpenensaoTes mo Gopmyie: lo = Iy = Po/Ug, rie Py =Py * n,
a qu = UHOM / \/3

2) CymmapHas MOIITHOCTb BCex JiaMil B 1ienu P = Pga + Pop + Poc

5 Ta

Ao

%IE

Bo

o

Iu
o

o8] |

RRQ)
QR |
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3AJAHHUE Ne2 Paznen «DJIeKTPOHUKD)

Homep BapuanTa ®UO cryaenrTa

=

bespykos Oner KoncTtaHTHHOBHY

buioyc Ban MBaHoBHY

bo6opeikun JIMutpuii Hukonaesuu

NBanenko Auton CepreeBuy

Koucrantunos Koncrautua AHaToIbeBUY

KynyuakoB Urops ['eopruesny

ITorpununya Kupwin Buransesuy

Papgeuxwnii Jlannn HukutoBuy

OO |NOOTB™(WN

ConoBbeB Poman OpbeBuu

[EEN
o

Crepiienko Musnana MiBanoBHa

Ilepeyenn coo01IeHUIT 110 JIEKTPOHUKE 10 BADHAHTAM:

Bapuant

Tema cooOrieHus

1

[Tonespie TpaH3UCTOPBI

Tupucropsl

DoTOpE3UCTOPHI

dortomuoasl

POTOTPaH3UCTOPBI

O,I[HOHOHYHepI/IO,Z[HHﬁ BBIIIPAMHATCIIb

JIByXIIO1yTIEpUOAHBINA BEIIPIMUATED

Tpexda3ublii BBITPIMUTEND

OO NOO| OB WwWN

MynbsTBHOpaTOp

=
o

DNeKTPOHHBIH ocuuiorpad
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METOANYECKHUE YKA3ZAHUSA
K BBIIIOJIHEHUI0 KOHTPOJILHOH padoThl

HpnMep METOAUKH PEIICHUS 3aa9YU 1. «Pacuer neneii NOCTOAHHOIO TOKA)

Jiia cxembl, IpuBeAeHHOM Ha pucyHke 1.1, 3a1anbl COMPOTHBIIEHUS PE3UCTOPOB U TOK l4 B
pesucrope Ry. Onpenenuts:

1.5KBUBAJICHTHOE CONTPOTUBIICHUE LIEeTH Rap,

2. TOKHU B K&XJIOM PE3UCTOPE,

3. HanpsbkeHue Uag, MPUIIOKEHHOE K 1ICTIH.

R, =150m
—1
4>.|2
+ R, =50m R,=100m |BRs=400m
Ao— "1 +—+{  }
1 R, =100m
Vap T
I >,
B O
Puc.1.1

Pemenne. 3aaga oTHOCUTCS K TeMe «DIEKTpUUYECKHE e NOCTOSIHHOro Toka» [locie
YCBOEHHUS YCIIOBHS 33a4¥ TPUBOIMM TIOATAITHOE PEHICHUE, TPEIBAPUTEIHHO 0003HAYNB CTPEITKON
HanpaBJIeHUE TOKa B KaXJJ0M pesuctope. MHaeKe ToKa JOIKeH COOTBETCTBOBATh HOMEPY
pe3ucropa, o KOTOPOMY OH ITPOXOJIUT.

1. PacyeT 3KBMBAJICHTHOI'O CONIPOTHBJICHHS LIeTH.
1.1. Ompenensiem od1ee conpoTUBIeHHUE pa3BeTBIeHUs R2, R3. Pesucropsl coennuensl
napaiesbHO, TOITOMY

o RR 15410
* R, +R, 15+10
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Teneps cxema npuHUMAET BU/, TOKa3aHHBII HA pUCyHKe 1.2

R‘l =5 Om R2.3=60m R—S =4 CIDITL
AOo— I ] — —
By =100m
Uzs .
=
Puc.1.2

1.2 Pesuctopsl R2;3 1 Rs coenmmHeHbI mocieaoBaTebHO, HX 00I1Iee CONPOTHBICHNE

R235= R23+ Rs =6+4 =10 Om

COOTBeTCTBYIOH_[aH CXEMa IIPpUBCACHA Ha PUCYHKC 1.3

R‘l =50m 32‘3‘5 =10 Cm
AO—1 ] —
B, =100m
Uas .
I,=5A
B O
Puc.1.3

1.2. Pesucropsl R2 351 R4 coennuensl apamiensHo, UX 0011ee COmpoTHBICHUE

_ Rosa * Ry _ 10%10 —5 Om
235 Ry,4 +R,  10+10
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Teneps cxema 1ienu UMeeT B, IPUBEICHHBIN Ha pucyHke 1.4

R‘l =50m 32‘3‘4‘5 =50m
Ao——1 ] I
UAE
B O

Puc.1.4

1.3. Haxoaum 5KBUBAJICHTHOE COTIPOTHBIICHNE BCEH LIETH:

Rag =R + R2’3’4’5 =5+5=10 Om

Bar=100m
A 1
UEI
B O

Puc.1.5

Omnpenenenne TOKOB B PE3UCTOpax
1.4. 3nas cuny Toka l4, HAX0MM HampspkeHue Ha pesuctope Ra:
Us=14* R4 =5*10 = 50B

D70 Ke HaNpsHKEHHE TPHIIOKEHO K pe3uctopam Ry 3 +Rs (pucyHok 1.2.). [Toatomy Tok B

pesucrope Rs

.= U 50
° R FR Trg=°A
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23 5
2.2 HaxoauM nazeHue HanpshKeHus Ha pesucrope Rs:
Us =IsRs=5*4=20B

[ToaTomy HanpskeHue Ha pesuctopax Ry u Rs:
U2,3: U4—U5:50—20 = 30B

2.3 OmnpenensieM TokH B pe3uctopax Ry u Rs:

|2 = U2,3/ Rz =30/15=2AI3 = U2,3/ R3 =30/10=3A

[IpuMeHsist 3aKOHOMEPHOCTHU apAJLIICIBHOTO COEAMHEHUS PE3UCTOPOB, HAXOUM TOK B
pesucrope Rj:

lh=b+Is3+1,=2+3+5=10A
2.4. BeraucisieM IajieHue HanpshKeHUs Ha pe3uctope Ri:
U =1*R;=10*5=50B
2. Haxoguwm Hanpspkenne Uag, MPUIIOKEHHOE KO BCEH TIETTH:

Uag=11 RaAg=10*10=100 Bunmun Upag = U; + U, =50+ 50=100B

Yka3aHue K BbINOJHEHUIO 321241 2 «JJIeKTPOU3MepHUTeIbHbIe MPUOOPbI».
IIpumep 2. U3mepuTteabHbie NPpUOOPBI.

Ha mikane an6opa HMCIOTCA CIICAYIOINUEC YCIIOBHBIC 0003HaYCHHUS:

V; 2,5, =; %; J—; %; Bb. Yto onu 0603Hayar0T?

Peumrenue. D10 3HAYNT, UTO HTOT MPHOOP — BOIBTMETP MOTPEIIHOCTH Ipu u3MepeHnn 2,5 %;
POJI TOKa — IOCTOSIHHBIN M IEPEMEHHBIN; DJIEKTPOMArHUTHAs 2JIEKTPUUECKasl CUCTEMA;

BEpTUKAJIbHAA YCTAHOBKA; U30JISIIHA UCIIBITAHA HAa HAITPSAXKCHUEC 2 KB, l'IpI/I60p npeaHa3HauCH JJIA
YCTAHOBKHU B 3aKPBITHIX HCOTAIINIMBACMBIX TTOMCIHICHUAX.
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IIpumep meToaukm pemenus 3agaqu 3. «3agada Ha 3akonsl Kupxroga.»

3aoaua na 3axkonvl Kupxeogha

B 3agauax HyXHO 3HaTh MEPBBINA 1 BTOpoii 3akoH Kupxroda:
Y[=0; ZE=XI*R

T.e. [1+12+13+...=0 — mepBsIii 3akoH Kupxroda

3amaua pa3dupaeTcs Mo 4acTsIM, OTHOCUTEIBHO Y3JI0B CXEMBI.

JaHo:
I,.=15A
I5=10A
Is=5A
l6=7A
|3:2A
|2:?

=?
|1:?

Pemienne:

I+ lg = lg+ Is+I3+ |
15+5=7+10+2+ 1,
20=19+ I,

1A= |2

|5+ |6 = |4

10+7= 14

17=14

I =+ I3+,
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1,=20A
3adaua na cnodcnvle sanekmpuyeckue yenu

3aaun Ha CIIOXKHBIE IIEMH PELIAlOTCs pa3HbIMU clioco0amMy U MeTogaMu. B 3amanuu npeanaraiorcs
3a/1aud, B OCHOBHOM, Ha y3JI0BO€ HANPSXKEHUE U METOJ KOHTYPHBIX TOKOB.

B 370l 331auu HY>)KHO COCTaBUTh YpaBHEHHUS IO METOJY KOHTYPHBIX TOKOB. [ 3TOro B cxeme
HYKHO BBIICTTUTh KOHTYPHI U 0003HAYUTh KOHTYPHBIE TOKU, YPABHEHHS COCTABIIATh OTHOCUTEIHHO 2
3akoHa Kupxroda.YuuTsiBaTh HanpaBiieHus: 00X0ja KOHTYpa, KOTOPOE BEIOUPAETCsI MPOU3BOJIBHO.

Pemenue:
E1+E2=11(R3+Rs+Ruo+Ru1)-lin(Rio+R11)
Eo+Es=1i(R2+Ro+R10+R11+R12)-lin(Ro)-Iv(R12)
E4+Es=lin(R1+Re+R7+Rg+R13)-11(Ro)-Iiv(R13)
Es=liv(Rs+Re+R12+Ru3)-hi(Ruz)-1i(Ru)

IIpumep MeTonuku pemenus 3agaun 5. « TpexdasHble deKTpHYeCKUe HeNn.»

Pemenue 3anay 31oii rpymimel TpeOyeT 3HaHUs yueOHOro Matepuaia Tembl « T'pexdasHbie
anekTpuyeckue nenu». Heo6xoanmo 3HaTh ciocoObl coeIMHEHN 0OMOTOK TpeX(a3zHoro
reHeparopa — 3Be3710i U TPEYroJIbHUKOM; TOHUMATh OTJINYME JIMHEHHBIX U (Da3HBIX HANPSKEHHIA;
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3HaTh COOTHOUIEHNE MEX/1y HUMH; YMETh PaCCUUTHIBATh TpeX(a3Hble LIEMHU NIPH COCTUHEHUN
notpeOuTeneil 38e310i U TPEyroJIbHIUKOM.

IIpumep B deTripexnpoBoaHy0 Tpex(da3Hyro IeNb BKIOYEHA aKTUBHAS HArpy3Ka — JaMITbl
HakanmBaHus. JInneitHoe Hanpspkenue cetd Uy yom = 380B. B daszer A; B; C BriIIOUEHBI JIaMIThI
morHocTeio 200 Br.

B a3y A — 15 namm. ny = 15.
B ¢azy B — 35 namm, ng = 35;
B ¢dazy C =40 namm. nc = 40;
OnpeenuTh TMHEWHBIC TOKU ,BBIYUCIIATH MOIHOCTb, IOTPEOIAEMYIO BCEH IIETBIO.

A
B
Co
oo

ENRIE?
[

I
Jo

1. Onpenensem ¢aszHoe HaNpsKEHUE HA TIOTPEOUTENSIX

U ZLJ”ﬂZ@:ZZOB

¢ /3 1,73

2. OnpenensieMm (pa3Hbie TOKH (OHH XKe TuHelHbIe) lo = I1.

P, *n
| Lo ="""" rpe

D
U, U,
Py — MomtHOCTE O/THOM naMITsl, BT

N— KOJHWYECTBO JaMII B Ka)KHOﬁ (ba3e
P, n, _200%15

I, =13,644
U, 220

L :Pﬂ * Ny =200*35=31,8A
U, 220

lpc =Pﬂ—*nB=M=36,3A
U, 220

[Ipu coenuuennn 38e3101 Iy = lg.
2. OmpenensieM MOIITHOCTE TpeX(ha3HOH e,

P =Pgpa + Pop + Poc = 200*15 + 200*35 + 200*40 = 18000 Bt mymm 18 xBT.

31



10.

11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

27.
28.

BOITPOCHI U1 CAMOIIPOBEPKU

IIPU NMOATOTOBKE K JU®PEPEHIIUPOBAHHOMY 3AYETY

OJeKkTpudeckoe Moiie, ero (pusnyeckass CyIIHOCTb CHJIOBBIC JIMHUM 3JEKTPUYECKOrO IOJIA.
AOCOmIOTHAs JAMAJIEKTPUUYECKAas MPOHUIAEMOCTb CpPEIbl, AJIEKTPUYECKAss IOCTOsHHAs,
OTHOCHUTEJIbHAS AUDJIEKTPUUECKask IPOHULIAEMOCTD CPEJIbI.

HanpskeHHOCTB 2JIEKTPUYECKOro IOJIA B 3aJaHHON TOuKe. HanpsKeHHOCTh AJIEKTPUYECKOTO
I10JI1 HECKOJIBKMX TOYEYHBIX 3apsKEeHHBIX Tell. OTHOPOAHbBIE U HEOMHOPOAHBIE T1OJIS.
[ToTeHnMan 31EKTPUYECKOTO 0JI B 33JJaHHON TOYKE. DKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH, UX
IIPUMEDBI.

DNEKTpUUECKOe HaNpsHKEHHE. 3aBUCUMOCTh MEXJy HaIpsSDKEHHEM W HAlpPsyKEHHOCTHIO B
OJIHOPOAHOM 3JIEKTPUYECKOM II0JIE.

[TpOBOAHMKY B INEKTPUUYECKOM I10JIE. DINEKTPOCTATUYECKAS HHIAYKLMSL.

JudnexkTpuku B snekTpuueckoMm mnose. [lonsgpuzanus ausnexTpuka, IpoOoH, 3JeKTprUUecKast
IIPOYHOCTb.

OneKTpuYecKkass €MKOCTb OAMHOYHOIO IPOBOJHUKA, €IMHHULBI €€ u3MepeHus. [lmockuit
KOHJIEHCATOp, €r0 OCHOBHBIE TEXHUUYECKHE apameTpbl. O003HauUEHHE Ha CXeMax.
[TocnenoBarenbHOEe COEAMHEHHE KOHAEHcaTopoB. OmpexneneHue oOmEeil (3KBHBAJICHTHOM)
eMKOCTH OaTapeu, 3aps10B M HAPSHKSHUH Ha OTIENIBbHBIX KOHJICHCATOpaXx.

[TapannensHOE coeuHeHre KOHIeHcaTopoB. Onpeesienne 001ei (SIKBUBAJIEHTHON) €eMKOCTH
Garapeu, 3aps70B U HAMPSDKEHUM HA OTAEIbHBIX KOH/IEHCATOPaX.

CMmerianHoe coeiMHEHHE KOHeHcaTopoB. OmnpezeneHue oOied (3KBUBAaIEHTHONH) €MKOCTH
Oarapew, 3aps/10B U HAIIPSDKEHUN Ha OTAEJIbHBIX KOH/IEHCATOpaxX.

OHeprus 3JIeKTPUUYECKOro MoJIsl.

OneKTpuueckas Lelb, €€ AJIEMEHThl. OJIEKTPUYECKUI TOK, €AMHMIIA W3MEpPEHUs TOKa.
IInoTHOCTH TOKA.

DNEKTPUUECKOEe COIPOTUBIEHUE U MIPOBOJIUMOCTb, UX €AUHUIIBL.

PacuetHas  Qopmyna  cONpOTHUBIEHHS TPOBOJHUKOB. 3aBUCHUMOCTb  COINPOTHBIICHHS
MIPOBOJHUKOB OT TeMIlepaTyphbl. JINHeHbIe U HEeMHENWHbIE CONPOTUBIIEHUS, X 0003HAUEHUS HA
CXEMax Y BOJIbT-aMIIEPHBIE XaPAaKTEPUCTUKH.

DNEeKTPOABMKYILAs CHJIa HMCTOYHHUKOB YHEPTUHU, 0003HAYEHNE HA CXeMaxX UCTOUHUKOB SHEPTHUH.
3axon OMa U1 yyacTKa LEenu U JUIsl 3aMKHYTOH IIeNH ¢ OJTHUM UCTOYHUKOM SHEPTHUu.
HepasBeTBieHHas 1enb ¢ HECKOJIBKUMHU MCTOYHUKAaMU 3Hepruu. 3akoH Oma. HanpsoxeHue Ha
3a)KMMax UCTOYHUKA SHEPTUH, pabOTAIOUIEr0 B peXXUME FeHEpaTopa U B peXKUME MOTPEOUTENS.
IToreHnnanpHas quarpaMmma HEpa3BETBIECHHON LIENHU C HECKOJIBKMMHU HCTOYHUKAMH YHEPTUH.
DHeprus U MOIIHOCTb JIEKTPUYECKOTO TOKA, €IMHUIBI WX u3MepeHus. [lomHas u monesHas
MOIIHOCTb. Y CJIOBHE INOJIYYEHHs] MAKCUMAJIbHOM MOJe3HOM MomHOCTH. Dnekrpudeckuil KII/{
HCTOYHUKA DHEPIHH.

[Tens ¢ nmocnenoBaTeNbHBIM COEIUHEHUEM PE3UCTOPOB U €€ PacyeT.

ITepB.eiit 3akoH Kupxroda. Llens ¢ napanienbHbIM COEJUHEHUEM PE3UCTOPOB U €€ pacyer.

[lenb co cMeIaHHBIM COEIMHEHUEM PE3UCTOPOB U €€ pacyerT.

TenmoBoe aeiicTBue Toka. 3akoH JIeHma-J[>xoyis.

[IpakTHueckoe UCoIb30BaHUE TEMJIOBOTIO AEUCTBUA. 3alIUTa OT TOKOB KOPOTKOTO 3aMbIKaHUSI.
Pacuer ceueHust mpoBOJOB ABYXIIPOBOAHOM JIMHUHU DJIEKTPONIEPEAAUH C HArPy3KOH Ha KOHILE 10
JIOTTYCTUMOM TIOTEpe HAIPSHKEHUS.

Bropoii 3akon Kupxroda. CioxHbie 35IeKTpUUecKHe ey U METOAbI UX pacyera.

Pacuer ci10KHBIX 2JEKTPUUECKUX IENei METOIOM Y3JIOBBIX M KOHTYPHBIX YpaBHEHHH (METOI0M
3akoHOB Kupxroda).

Pacyer cl0XHBIX 3JEKTPUUECKUX [IETIe METOJIOM Y3JI0BOTI'O HaNpSKEHHUS.

Pacyer ci0XKHBIX 3JIEKTPUUECKUX LIeTIe METOIOM HaJI0KEHUSI.
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XHUMHUYECKUE UCTOYHUKH 3JIEKTPUUYECKON SHEPrUU: KHUCIOTHBIC U ILEJIOYHBIE AKKYMYJISITOPHI.
[TpunIMI neiicTBHsI, 0003HAYCHIE HA CXeMaX; apaMeTpEhI.

CoenrHeHNe XUMHUUECKHX HCTOYHUKOB AJIEKTPUUECKON sHepruu B 6arapeto. [locnenoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHE 3JIEMEHTOB.

MarnuTtHoe 1ose JIeKTPUIecKoro Toka, ero rpadguueckoe nzodpaxenue. [lpaBuno OypaBumka.
DOopMBI MArHUTHBIX ITOJICH.

MarsuTHoe 110J1€ ¥ €ro NapaMeTpbl: MArHUTHAs! MHIYKIIMSI, MarHUTHBIA IOTOK, HAIIPSKEHHOCTD,
MarHuTHas IPOHULAEMOCTD; UX €IMHUIbI U3MEPEHUSI.

MaruuTHoe HampsbKeHue. 3aKOH IOJIHOro Toka. lIpumeHeHue 3akOoHa NOJIHOIO TOKa s
ONpeIeTCHUS HAIPSKEHHOCTH U UHIAYKLIHUH I10JIS1 IPSIMOTO MPOBOAHUKA C TOKOM.

MarautHoe noJjie HUIMHIPUYECKON M KOJbLEBOW KaTymiek. OnpeneneHue HaupspKeHHOCTH U
MHAYKIHH 110 3aKOHY IIOJIHOTO TOKA.

OJIEKTpOMarHuTHas CWja, JCUCTByroIlas Ha IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
B3auMozeiicTBuE TOKOB, IPOXOIALIUX MO MapaJuIeIbHbIM IPOBOJAM.

JlelicTBUE MAarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM. lIpakThueckoe MCIOJIb30BaHHE 3TOrO
ABJICHUS. DJIEKTPOMArHUTHAs CUJIa: ONPEEIICHNE BEIMUMHBI U HAIIPABJICHUS.

JleficTBue MarHUTHOTO MOJsi Ha paMKy ¢ TOKOM. [IpuHuuWI AEHCTBUS 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa. MexaHn4yecKass MOUTHOCTb.

HamaruuuuBanue QeppoMarHUTHbIX MaTepuanoB. KpuBas HaMarHuuuMBaHusA. MarHuTHas
POHHIIAEMOCTh (PepPOMArHUTHBIX MaTEPHAJIOB.

[uknnyeckoe nepeMarHM4uBaHue, MarHUTHBIM FUCTEPE3UC, TIOTEPU SHEPTUU OT TUCTEpE3UCca.
MarHuToMsarkue 1 MarHUTOTBEP/IbIE MaTEPUAIIbI; UX IPUMEHEHHE

[lonsiTHE O pacyeTe MarHUTHBIX 1IETEH.

[TocTosiHHBIE MAarHUTBI, IEKTPOMArHUThl. DHEPIUsi MATHUTHOTO IOJIS.

SIBieHMEe ANEKTPOMArHUTHOM MHAYKIMM MPHU JBUKEHUM MPOBOJHUKA B MAarHUTHOM IIOJIE.
Benuuuna u nanpasnenue J/1C.

[TpeoOpazoBaHre MEXaHUYECKOM YHEPTHH B AJIEKTPUUECKYI0. DICKTPHUUECKUI TeHepaTop.
BuxpeBsie TOkH, UX NpakTHYeckoe NpuMeHeHue. [lotepu sHEprun OT BUXPEBBIX TOKOB.
[TpaBuno Jlenma. SIBnenne camomnaykuuu, BenumuuHa DJIC camomnnykumu. budunspras
HaMOTKa.

NupyktuBHOCTh. EqnHuUIE! ee uamepenus. UHIyKTUBHOCTb NPSAMON U KOJIBIIEBOM KaTyIIEK.
SBnenue B3auMonHAYKIMH. BennunHa u Hanpasnenune 3/1C B3anMOMHYKIINN.

3apsin koHaeHcaTopa depe3 pesuctop. [locrossnuas Bpemenu nenu. ['paduku 3aBUCHMOCTH
3apsIHOTO TOKA M HAINPSHKEHUs Ha KOH/IEHCATOpe OT BPEMEHH.

Pazpsin konaeHcatopa depes pesuctop. IlocTosiHHas Bpemenu menu. ['padmku 3aBHCHMOCTH
pa3psIHOrO TOKAa U HAIIPSDKEHUS Ha KOHJIEHCATOPE OT BPEMEHHU.

KopoTkoe 3aMblkaHue B IIENHU ¢ MHAYKTUBHOCTBIO U aKTUBHBIM COIIpOTUBIEHUEM. [locTosiHHAS
BpEMEHH Lienu. ['paduk 3aBUCHMOCTH TOKa IEPEXOJHOTO MPOoLiecca OT BPEMEHH.

BxiroueHre nenu ¢ CONPOTHUBIEHMEM M MHJYKTUBHOCTHIO Ha IIOCTOSHHOE HaIlpsDKEHUE.
[TocTosiHHas Bpemenu Lenu. I'paguk 3aBUCUMOCTH Ipoliecca OT BPEMEHH.

[Tepemennsbiii Tok. Onpexnenenue. I'paduxk Toka. MrHOBEeHHOE M MaKCHMaJIbHOE 3HAu€HHE
nepeMeHHoro Toka. Ilepuos, yactora, UX €IWHUIBI U3MEPEHUs. YTIIOBas yacTtoTa Toka. Jlua-
Ma30HBI YaCTOT MEPEMEHHBIX TOKOB, IPUMEHSAEMBIX B TEXHHUKE.

[Toryuenue cunycounanbHo uaMenstomeiics 3/1C npu BpallleHUH BUTKa B MarHUTHOM IIOJIE.
Bonnosas auarpamma 9J1C.

VYpaBuenne mraoBernHoro 3Hauenus J/1C. 3aBucumocts yactotel J/[C oT yncia map noiaocoB
reHepaTopa M 4YaCTOThI BpallleHHsl poTopa. YTJIOBas 4acToTa.

®a3a, HavanbHas ¢aza, caBur ¢a3. BoaHOBBIE AMarpaMMbl ABYX CHHYCOUIAIbHBIX TOKOB, HE
COBIAJAIONIUX MO (haze; COBMAAAIONINX MO (a3e U U3MEHSIOUIMXCS B TPOTUBO(dase.
['paduueckoe m300pakeHHEe CHHYCOMIANbHBIX nepeMeHHbIX D/IC mpu momouu BOJHOBOU H
BeKTOpHON nuarpamM. CroxkeHue nepemeHHbIx JJIC u TokoB. OmnpenesneHHe aMIUIUTYIbl U
da3sr cymmapnoit D/1C.

Cpennee 3HaUeHNE IEPEMEHHOTO TOKA 3a IEPUOJ U NOIYIEPUOA. J[eficTByOIIME 3HAaUEHHS TOKA,
HanpsbkeHus U DJ{C (6e3 BeiBoza). Koapuument ammnrynsl. Koagduumuent popmbl KpuBoOii.
N3mepenune nerictByromux 3Hauennit 9J1C, HanpspKeHUs ¥ TOKa.

33



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

7.

Ilenp mepeMEHHOTO TOKa C aKTUBHBIM conportuieHueM. Cxema. HampsokeHune U TOK B LETH.
BonHoBbIE [uarpaMmbl TOKa U HanpspkeHHsl. 3akoH OMa Juisi MaKCHMaJlbHBIX U IEHCTBYIOIIMX
3HaueHul. BexropHas auarpamMma nenu. CpenHss 3a NepUo MOIIHOCTD LIETH.

MHAyKTUBHOCTh B LIENIH NEPEMEHHOIO TOKa. Cxema 1nenu. AHAJIUTHYECKUE BBIPAKEHUS TOKA,
MarHuTHoro noroka, J/IC caMOMHAYKIMM W HalpspDKeHHs Lenu. BonHoBas M BEKTOpHas
quarpamma nenu. 3akoH OMma s 1efCTBYIONIMX 3HAUEHU.

WHayKTUBHOE COMPOTUBICHHE IIeNH, ero ¢u3ndyeckuid cmbica. ['paduk 3aBUCHMOCTH
MHAYKTUBHOI'O COIPOTHUBIIEHUS OT 4YacTOThl. DHEPreTUYecKuil mporecc B Lenu. PeakTuBHas
MOIIHOCTb B LICIIH, €€ €JUHULIBI U3MEPECHHUS.

Ilens ¢ emkoctpro. Cxema. 3apsn W paspsi KOHICHCATOPAa. AHAJINTUYECKHE BBIPAKEHUS
HaIpsDKEHUs U ToKa B 1ienu. BonHoBas nquarpamma nenu. 3akoH OMa. BekTopHas nuarpamma.
EmkocTHOE compoTuBieHHE, €ro (HU3UYECKUi CMbICH, Trpadudeckoe H300paKeHHE.
DHepreTudecKuil nporece B Lenu. PeakTuBHas MOIHOCTD, €€ €IMHULBI U3MEPEHUS.
[TapameTpsl  DJIEKTPUYECKMX LENEH IMEPEMEHHOIO TOKA: AKTUBHOE COIPOTHUBIICHHE,
UHIYKTHBHOCTH, EMKOCTB; UX 0COOEHHOCTH.

[TocnenoBarenbHOE COEAMHEHUE AKTUBHOI'O CONPOTUBIIEHUS W MHIYKTUBHOCTU. CXeMa LIEMH.
AHaJIUTUYECKOE BBIPAKEHUE TOKA, aKTUBHOM M MHIYKTHBHON COCTABJIAIOIIMX HAIPSDKCHUS.
Bekropnas nuarpamma nenu. 3akoH Oma. KoapduireHT MOmHocCTH.

ITocnenoBarenbHOE COEAMHEHHME [BYX KaTylleK MHAYKTUBHOCTH. Cxema nenu. BekropHas
nuarpamma. 3akoH Owma. Ilomnoe compotuBienue nenu. [lonHas, akTUBHas M peaKTUBHAS
MOITHOCTH Beel nenu. Omnpenenenue KodpUIHeHTa MOIHOCTH KaTYIIEeK U BCEH LEIH.
ITocnenoBarenbHOE COCIMHEHUE AKTUBHOIO CONPOTHUBIEHUS U eMKocTH. (Cxema Lemnu.
AHaJIUTUYECKNE BBIPAKEHUS TOKA U HANPSIKEHWM HAa OTIEJIBHBIX y4acTKax Lienu. BekTopHas
muarpamma renu. 3akon Oma. [TonHoe conporuBnenue nenu. KoaphuumeHT MOITHOCTH.
[TocnenoBarenbHOE COEAMHEHME AKTUBHOIO CONPOTHUBIIEHUS, WHIYKTUBHOCTH U EMKOCTH.
Cxema nenu. AHaIMUTUYECKUE BBIPAKEHUSA TOKA U HANPSHKEHUM Ha ydacTKax Lenu. BekropHas
nuarpamma nenu. 3akoH Oma. ITonHoe conpotusnenue nenu. KoadduuueHnt MmouHocT nenm.
KonebarenbHblif KOHTYp C HMYTOXHO MaJIbIM aKTUBHbIM comnpotuieHueM (R=0). Cxema.
DIIEeKTPpUUYECKHI mpolecc B KOHType. HacTora cOOCTBEHHBIX KOJEOAHUN M UX 3aBUCHUMOCTH OT
MHAYKTUBHOCTH U €MKOCTH KOHTYpa. He3aTyxatouiue kosiebanus.

Pe3onanc Hampsbkenuil. Cxema Lenu. YCIOBUE BO3HUKHOBEHUS PE30HAHCA HAIPSDKEHUU.
Bekropnast quarpamma nenu. 3akoH OMa. Conportusienue nenu. HampsokeHns Ha OTAEIbHBIX
y4acTKax IeMnH.

Pe3oHaHCHBIE KpUBBIE MOCIEIOBATENLHOTO KOJIEOATENbHOTO KOHTYpa. [IprmeHenue siBieHus
pE30HAHCA HANIPSDKEHUN B TEXHUKE.

[TocnenoBarenbHOe COEAMHEHUE HECKOJIBKUX MMOTpeOuTeneld, oO0iagaomuX aKTUBHBIMH,
MHAYKTUBHBIMU U €MKOCTHBIMU conpoTuBiIeHusIMU. Cxema nenu. 3akoH Oma. PacueT nonHoro
CONPOTHUBIICHUs LIENH; aKTUBHOM, PEAKTUBHOM M IOJHOW MOIIHOCTH. BexTtopHas auarpamma
LEMH.

Pacyer nenm, cocrosmiedl M3 IBYX NapauIeIbHBIX BETBEM € AKTUBHBIM W HWHAYKTUBHBIM
COIPOTHUBIIEHUSAMH (JIBE KaTyIIKU MHIYKTUBHOCTH). Cxema 1enu. BekropHas 1uarpaMMa TOKOB.
OmnpeneneHne TOKOB BETBEH U 00IIEro Toka. AKTHBHAs, pEAKTUBHAS U MTOJIHAS MOLTHOCTH IIETH.
KoadpuimenT MOIHOCTH LIEeTIH.

Pacyer nenu ¢ mapajuiesIbHBIM COEJUHEHHEM AKTUBHOTO CONPOTUBIICHMS, NWHIYKTUBHOCTU U
emkocTd. Cxema nenu. BekropHas nuarpamma. Berarcienne TOKOB BETBEH U 00ILEro TOKa.
Pesonanc TokoB. Cxema mnenu. YcCIOBHE BO3HHKHOBEHHs pE30HAHCA TOKOB. BekTopHas
nuarpamma. CBOWCTBO 1IETH MPH pe30HaHce TOKOB. [I[puMeHeHme 3Toro pexuma B TEXHUKE.
Pe3onaHcHBIE KpuBbIE MapajUIeIbHOTO KoJjiebaTeabHOro KoHTypa. [IpumeHeHue sBieHUs
pEe30HaHCa TOKOB B TEXHUKE.

Kos(puuuent MOIHOCTH, €ro 3Ha4€HUe B SHEPreTUKe cTpanbl. Crioco0bl €ro MOBLIIECHHUS.
Tpexdasnsie nenu. [Tomyaenne tpex IJIC, caBHHYTHIX M0 pase Ha 120°. BekTopHas 1 BOIHOBAs
nuarpaMmsl Tpex DJ1C.

CoenuHeHrne 0OMOTOK reHepaTopa 3Be310i. BekropHast auarpamma HanpspbkeHuit. COOTHOILIEHHE
MEXy (ha3HBIMU U TUHEHHBIMU HaNpPSKEHUSIMHU.
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

99.

Coenunenne OOMOTOK TE€HEpaTopa TPEYroJbHHUKOM. BekTopHas amarpaMma HampsiKEHUH.
CootHouteHne Mexay (pasHbIMU U JTUHEHHBIMU HAIPSKCHUSIMU.

CoenuHenue moTpeduTeNnell SHEprur 3BE3JAOM NpPU CHUMMETPUYHOM Harpyske ¢a3. Cxema.
BekTopHas nuarpaMMa HanpspKeHUR M TOKOB. MOIHOCTD LETH.

CoenuHenne moTpeOUTEICH PHEPruu 3BE3J0M NMPU HECUMMETPUYHOM Harpyske ¢as. Cxema.
3HaueHue HyJIeBOro poBoja. BekropHas auarpaMma HanpspKEHUH M TOKOB. MOITHOCTD LEMH.
CoenuHenne noTpeOuTeNei SHePruu TPEYroIbHUKOM IIPU CHMMETPUYHOM Harpy3ke ¢a3. Cxema.
@da3Hble U JIMHEVHBIE TOKU. BekTOpHAasA quarpamMma TOKOB U HaPsKEHUW. MOIIHOCTD LIETIH.
CoenuHenue notpedbuTenell >HEPruu TPEYroJbHUKOM IPU HECUMMETPUYHOM Harpyske ¢as.
@da3HbIE U JIMHEWHBIEC TOKU.

BekropHas nuarpamMMa TOKOB U HanpspkeHuil. ['padguueckoe onpeeneHme TMHEHHBIX TOKOB.
MonHoCTh LienH.

Bpamaromeecss MaruutHoe mnosie TpexdazHoil cucremsbl. [IpuHIMIT pabOTBl aCHHXPOHHOIO
JIBUTaTEIs.

IIpyunHEl BO3HMKHOBEHUS HECHUHYCOMJAIBHBIX HAlpsDKEHUH W TOKOB. IIpumepsl
BO3HMKHOBEHHsI HECUHYCOHUJAJIbHBIX TOKOB B TEXHHMKE CBA3H. DBbIpakeHue ClI0XHOU
MEPUOIUYECKON KPUBOM IPU IMOMOIIM MOCTOSHHOM COCTAaBISIOLIEH, OCHOBHOM M BBICIIHMX
TapMOHHK.

Pacyer nienu ¢ nocienoBaTeabHbIM COEJUHEHUNEM aKTUBHOTO CONPOTHUBIICHUS, HHIYKTUBHOCTH
U €MKOCTM IPH HECHHYCOWJAJIbHOM HANPSUKEHWM Ha 3aXKMMax Lenu. Pacuer OTAenbHBIX
rapMOHHMK. J[eHCTBYIOIINE 3HAYECHUS HECMHYCOMJAIBHOIO TOKA M HampshKeHus. MOIIHOCTH
HECUHYCOMIaJIbHOTO TOKA.

BnusiHue akTMBHOTO CONPOTHUBIIEHUS, MHAYKTUBHOCTH M €MKOCTH Ha (hopMy KpHUBOH TOKa Ipu
HECHHYCOMIAJIbHOM HaIPsKEHUU. PE30HAaHCHI OTAENbHBIX TAPMOHUYECKUX COCTABISAIOIINX.
Karymka ¢ ¢peppoMarHUTHBIM CEpACYHUKOM B LIENH TEPEMEHHOro Toka. HampshkeHue, TOK U
MarHMTHBIN NTOTOK B KaTyuike. [loTepu sHeprum ot rucrepesuca U BUXPEBBIX TOKOB.
[TorpemHocTu n3mepenuii u npubdopos. Onpenenenne NorpeHocTe n3MepeHui.

[TorpaBka npudopa.

O6pasuoBeie Mepbl DJIC, 37I€KTpUUECKOrO0 COMPOTUBIICHUS, WHIYKTUBHOCTH, B3aHMMHOMU
UHAYKTUBHOCTH, EMKOCTH.

Knaccugukarus 351eKTpon3MepuTesIbHBIX IPUOOPOB IO CUCTEMAaM, CTEIIEH! TOYHOCTH U IPYTUM
IIPU3HAKAM.

OO0mias cxema yCTpOWCTBa 3JEKTPOM3MEPUTEIHLHOTO MPHOOpa HETMOCPEACTBEHHON OIICHKH;
JeTanu mpudopa.

VYcnoBHble 0003HaUEHMS Ha HIKallaX MpuoopoB. TpeboBaHus,

HpeabsBIsieMble K U3MEPUTEIbHBIM PHOOpaM.

[TprOopbl MarHUTOIIEKTPUUECKON CHUCTEMBI. Y CTPOMCTBO, MPUHIUN JIEHCTBUS, YpaBHEHHE
IKaJIbl; JOCTOUHCTBA, HEIOCTATKH U 00J1aCTh MPUMEHEHUS.

[TprOopbI 37EKTPOMAarHUTHON CUCTEMBI. Y CTPONCTBO, IPUHIIMIT JEHCTBYSI, ypaBHEHUE IIKAJIbI;
JOCTOMHCTBA, HEIOCTATKU U 00JacTh IPUMEHEHUS.

[TpuGops! IEKTPOAMHAMUYECKONH CHCTEMBI. Y CTPOMCTBO, MPUHIMI JEHCTBUS, YpaBHEHHE
LIKaJIbl; JOCTOMHCTBA, HEAOCTATKU M 00JIaCTh IPUMEHEHHUSI.

[Tpubops! peppoaHaMUUECKON CHUCTEMBL. Y CTPOMCTBO, MPUHIMN JEHCTBUS, ypaBHEHUE
IIKaJIbl; JOCTOWHCTBA, HEJIOCTATKU M 00J1aCTh MpUMEHEeHHUs. I3MepeHre MOIITHOCTH.

[TpuGopsl 37EKTPOCTATUUECKOW CHUCTEMBI. YCTPOWCTBO, NMPUHLMIT JIE€HCTBUSA, ypaBHEHHE
LIKaJIbl; JOCTOMHCTBA, HEAOCTATKU M 00JIaCTh MPUMEHEHUSI.

W3mepenune Toka. Pacmupenue mnpenenoB u3MepeHUs NPUOOPOB MarHUTOIIEKTPUYECKOM
cucTeMsl 10 TOKY. [IIyHTBI, UX KOHCTPYKIIHSI, CXEMbI BKJIFOUEHHUS U paCcYeT COITPOTHUBIICHMUS.
Pacmmpenue mpenenoB U3MEpeHuss MpUOOpPOB  MAarHUTORJIEKTPUYECKOH CHUCTEMBI IO
HanpspkeHuto. Jlo6aBoYHbIe pe3UCTOPHI, UX KOHCTPYKIIMS, CXeMa BKIIOYEHHUS U pacyeT Compo-
THUBJICHMS. MI3MepeHne HanpsKeHusI.

100.IToBepka TexHHYecKOro ammnepmerpa. Cxema, 1e1b U TOPSAOK MOBEPKHU.
101.IToBepka TeXHHUYECKOro BOJIbTMETpa. Cxema, 1eslb U MOPSA0K MOBEPKH.
102.0OcHOBHBIE MOJIOKEHUS TEXHUKH 0€30IaCHOCTHU MPH IKCIUTYaTAI[H HJIEKTPOYCTAaHOBOK.
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103.OnacHOCTh TpH NPUONMKEHUH K TOKOBEAYIIMM YacTAM: BO3MOXXHOCTb MOPaKEHUS
NEKTPUYECKUM TOKOM.

104. OcHOBHBIE NPU3HAKYU TOPAKEHUS JIEKTPUUECKHM TOKOM.

105 .M3mepenHne akTHBHOM MOIITHOCTH B OJTHO(A3HBIX IEMAX IIEPEMEHHOTO TOKA.

106. MI3mepeHre akTUBHOM MOIIIHOCTH B TpeX(a3HbIX LIETMSIX METOJAOM OJTHOTO BaTTMETpA.

107. I3mepeHre akTUBHOM MOIIIHOCTH B TpeX(a3HbIX LIETAX METOAOM JBYX BaTTMETPOB.

108. I3MepeHne akTUBHOW MOIIHOCTH B Tpex(asHbIX MEMsIX METOJOM TpeX BaTTMETPOB.
Tpexda3zubiii BaTTMETD.

109. I3MepeHne akTUBHOM MOLTHOCTH B LIETSIX IEPEMEHHOTO TOKA C IPUMEHEHUEM U3MEPUTEIbHBIX
TpaHchopMaTOpOB.

110. OnHoda3Hblii MHAYKIMOHHBIM CYETYHK, €r0 YCTPOWCTBO, MPUHIMII JEHCTBHS M CXeMa
coenuHeHus. [lepegarounoe yncio cueT4nKa, HOMUHAIbHAs! IOCTOSIHHAS U IIOTPELIHOCTH.

111 M3mepeHne aKTUBHOW PHEPTUU B OJTHO(DA3HBIX IEMAX TEPEMEHHOTO TOKA.

112. I3MepeHne akTUBHOM SHEPTHH B TpeX(ha3HBIX ICTISIX.

113. U3mepenue Kod(pUIMEHTAa MOIIHOCTH B OJHO(A3HBIX IEMSIX IEePEeMEHHOr0 TOKa.
DIeKTpoAuHAMUYECKUIA 0qHO(a3HbII da3zoMeTp.

114. U3mepenue Y4acTOTHI B LeTsX MIPOMBILIUIEHHOTO NIEPEMEHHOT O TOKa
AIIEKTPOIUHAMUYECKUM YaCTOTOMEPOM.

115. YkaxkuTe 0O0JacTH TPUMEHEHHUsS JJICKTPOHHBIX NPHOOPOB B  Pa3IMYHBIX  OTPACIIAX
MPOMBILIUIEHHOCTH U KEJIE€3HOA0POKHOIO TPAHCIIOPTA.

116. OOBsICHUTE pPa3IUYHbIC BUABI YIEKTPOHHON SMUCCUH U MIPUBEIUTE MIPUMEPHI X UCIIOJIb30BAHUS
B Pa3JIMYHBIX 3JIEKTPOHHBIX IPHOOpax.

117. OObsiCHUTE  YCTPOMCTBO, MNPUHUMUI  JEHCTBUST W NPUMEHEHHE  JIBYXAJIEKTPOIAHOMU
3JIEKTPOBAKYyMHOM JlaMIibl-Auoa. HauepTure u nosicHuTe BONBT-aMIEPHYIO XapaKTEPUCTUKY
MO/,

118. OOBSICHUTE OCHOBHBIE IapaMETPbl TPEXIIEKTPOAHOW jammbl-Tpuoaa. OObACHUTE, Kak
OIpEAEIAI0TCA apaMeTPhl TPHOJA 110 aHOJHO-CETOYHOM XapaKTEPUCTHKE.

119. OOBsSICHUTE YCTPOMCTBO YETBHIPEXIIEKTPOAHOM JIaMIlbl- TeTpoJa. HauepTure cxemy BKIIIOUEHUS
TETpOJa C UICTOYHUKOM MUTAHUS U TIOSICHUTE €€ padoTy.

120. OOBSICHUTE YCTPOIMCTBO MATUAICKTPOAHON JaMIbI-MIEHTOAA. Y K&KUTE MPEUMYIIEeCTBA MEHTO/1a
nepe TpUoA0M, HAUYEPTUTE U MOSCHUTE aHOAHbIE XapaKTEPUCTUKU MIEHTO.

121. HayeptuTe ycioBHblE 00O3HAYEHHS 3JEKTPOHHBIX JIaMII: JBOMHOTO IUOJA, TUOJ-TpHOJA U
Tpuoa-neHrona. OObSICHUTE Ha3HAUEHHUE SJIEKTPOJOB, NMPUMEHEHHUE W MapPKUPOBKY JaHHBIX
JIaMII.

122. OOBSICHUTE YCTPOMCTBO KOMOWHHPOBAHHBIX JIAMII, YK@KUTE WX TMPEUMYIIECTBA TEpe
OOBIYHBIME JTaMITaMu. Kak MapKHpYyIOTCS DIIEKTPOHHBIE JIaMIIBI (TIPUBECTH 2-3 TIpUMepa u J1aTh
pacmudpoBKy Ha3BaHUS).

123. OOBsACHUTE BB pa3psioB B raze. HauepTute U MosCHUTE BOJIBT-aMIEPHYIO XapaKTEPUCTUKY
ra3opaspsIHbIX pHuOOPOB.

124. OOBSICHUTE YCTPOMCTBO Ta30pa3psAHbIX MPUOOPOB C XOJOJHBIM M HAKaJIeHHBIM KaTOAAMH.
[Tosicuute mpuHIMM uX padoTsl. [lpuBenuTe npuMepsl U YKaKUTe Ha pa3inuus B UX padbore.

125. OOBsACHUTE YCTPOMCTBO, HAa3HAYCHHE M NPUHIMII JACHCTBUS THPATPOHA C HaKaJMBACMbIM
karonoM. HauepTure u MOsACHUTE €0 MMYCKOBYIO XapaKTEPUCTHUKY.

126. OOBSICHUTE YCTPONCTBO M MPHUHIMI PabOThl ra3opa3psaHON (JIOMUHECIIEHTHOMN) JIaMIIbI.
Haueprute cxemy ee BKIIIOUEHHS B 3JIEKTPUUECKYIO CETh UM MOSICHUTE Ha3HAYEHHUE DJIEMEHTOB
CXEMBI.

127. HauepTuTe cxemy BKIIIOYEHMS ra3zopaspsiHOro mpubopa - THpaTpoHa C XOJIOAHBIM KaTOJIOM.
OOBbsicHUTE Ha3HAUEHHE HIEMEHTOB CXEMbI, IPUHIIUI PAOOTHI U IPUMEHEHHE TUPATPOHOB.

128. OOBsiIcHUTE  DJIEKTPO(U3UYECKHE CBOWMCTBA  IMOJYNPOBOJHHUKOB.  DJIEKTPOMPOBOTHOCTH
MOJIYTIPOBOTHUKOB U BIMSIHUE MTPUMECeN Ha UX TPOBOJAUMOCTD.

129. O6BsicHUTE 00pa3oBaHHWE W MPUHLUN JAEHCTBHUS DJIEKTPOHHO-IBIPOYHOro (p-n) mepexoja
MIOJTYITPOBO/IHUKOB.

130. OOBSICHUTE YCTPOWCTBO MOJYINPOBOAHUKOBBIX JTUOJOB M MPHUHIMII BBIIPAMICHHUS HMU
MEPEMEHHOT0 TOKA.

36



131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142

143.

144,

Haueprute BONBT-aMIIEpHYIO XapaKTEPUCTUKY MOIYINPOBOJHUKOBOIO AMOJA U MOSCHUTE €ro
OCHOBHBIE [TapaMeTphbl, TOKA3aB UX HAa XapaKTEPUCTHKE.

OObsicHUTE YCTPOWCTBO OUMOJISAPHBIX TPAH3UCTOPOB, HA3HAYCHHE JJIEKTPOAOB, MPUHIUI
paboThl, IPUMEHEHHUE.

Haueprute cxemy 1 00bSICHUTE YCUIIUTEIbHBIE CBOMCTBA TPAH3UCTOPA, BKJIIFOUEHHOTO 10 CXEME
C OOIIMM SMUTTEPOM.

HauepTuTe 1 MosicCHUTE BXO/HBIE U BHIXOJHBIC XaPAaKTEPUCTUKH TPAH3UCTOPA, BKIFOUEHHOTO 110
cxeme ¢ o0muM sMuTTepoM. Kakue mapameTpbl TpaH3HCTOpa MOXKHO OMNPEICNIUTH M0 ATHM
XapaKkTepUCTUKaM?

OO0bsicHUTE YCTPONCTBO MOJIEBBIX TPAH3UCTOPOB, HA3HAYEHHE IEKTPOIOB, IPUHIUI PaOOTHI.
Haveprute cTpyKTYpHYIO CXEMY MOJIYIPOBOAHUKOBOTO AMOJA C MOJKIIOYEHUEM K UCTOUYHUKY
NUTaHUS U 00BSACHUTE MPUHIUI ICHCTBUS P-n Mepexoa.

OOBsICHUTE YCTPOWCTBO M MPHUHIMI ACHCTBHUS IOJIYIPOBOJIHHKOBOTO MPUOOpa ¢ 4-CIONHON
CTPYKTYpOil - TUpucTopa. HauepTure u NosCHUTE €ro BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY.
Hauepture cTpyKTypHYIO cXeMy OWMOJSPHOTO TPAH3UCTOpa THIA pP-T-p C HCTOYHUKAMHU
MUTAHUS U MTOSICHUTE MIPUHIIUI €r0 PaboThlI.

HauepTtute Tpu cXeMbl BKIIOYEHHS TPAH3UCTOpA: ¢ 001Iel 6a30ii, 00IKUM SMUTTEPOM U OOIIUM
KoJJIeKTOpoM. [1osICHUTE MX OTIIMYMA U aiiTe onpeneneHue KodQOUIHCHTY YCUIICHHUS.
HauepruTte CTpyKTYpHYIO CXeMy THUpUCTOpa (HE3allMpacMoro TUPUCTOpPA) C HCTOYHUKAMU
MUTAHUS U €T0 BOJIBT- aMIIEPHYIO XapaKTepucTUKy. OOBSICHUTE MPUHIMI pabOTHl THPUCTOPA U
€ro NprUMEeHEHHeE.

OObsicHUTE TPEUMYILECTBa U HEIOCTATKH IMOJTYIPOBOJAHUKOBBIX MPHUOOPOB MO CPaBHEHHIO C
AJIEKTPOHHBIMU JIAMIIAMHU.

[TpuBenure kIaccupukanuio (GOTOITEKTPOHHBIX MPHOOPOB. ITOSICHUTE CMBICT BHEIIHErO |
BHyTpeHHero ¢potodddekra.

OObsicuuTe ycTpoicTBO (poTO37IEMEHTOB ¢ BHEMHUM (HOTOA(H(HEKTOM, MPUHILHUI JCHCTBUS.
[TpuBeauTE MX XapaKTEPUCTUKU. Y KaKUTE 00JIaCTh IPUMEHEHUSI.

OO0BbsicHUTE YCTPOICTBO (POTONPUEMHUKOB € BHYTpeHHUM (oTO3(h(HeKTOM (POTOPE3UCTOPOB) U
MPHUHIIAI WX paboTel. [IpuBennTe MX XapaKTEPUCTUKHN U YKAKUTE TPHUMCHCHUE.

145. OObsacHUTE OCHOBHBIE TUIBI (OTO3IEeMEHTOB. HauepTuTe M MosicHUTE MX XapaKTEePUCTHKU:

146.

147.

148.

149.

150.

151.

152.

153.

CBETOBYIO U BOJIBT- aMIIEPHYIO. YKaKUTE MPUMEHEHUE (POTOIIEMEHTOB.

Haueprute cxemy oTtopene ¢ ¢oTor1eMEHTOM U JIEKTPOHHOM JIaMIIoi - TpuogoM. OObsICHUTE
Ha3Ha4YeHHE JIEMEHTOB CXEMbI U IPUHIIUI PaOOTHI.

OO0mbsacHUTE ycTpoiicTBO GoTonuona u ¢poroTpansucropa. Hauepture cxemy ux BKIIOYEHUS U
HOSCHUTE MPUHLUI pabOoThI.

OO0bsicHuTe yCcTpoicTBO (hoTo3NMeKTpOoHHOr0 yMHOXuUTens (PDY). Hauepture cxemy ero
BKJIFOUEHUS U MOSCHUTE MPUHIUN paOOTHI.

Haueptute ycnoBHble o0003HaueHus Qotopesucropa, Qortoauoaa U  (GOTOTpaH3UCTOpA.
OObsicHUTE OTINYUS UX B paboTe.

HauepTute CTpyKTYypHYIO CXEMY BBIIPSIMUTEIS IEPEMEHHOTO TOKA U NOSICHUTE Ha3HAUYCHUE €€
COCTaBHBIX yacTel. [IpuBeanTe OCHOBHBIE TapAMETPHI BBIIPSIMHUTEIICH.

Haueptute cxemy OJHOMNOJYNEPHOJHOTO BBIIPSMUTENS Ha MOJYINPOBOJHUKOBOM AHOIE M
MOSICHUTE IMPOLECC BBINPSMIIEHUS TMEPEMEHHOTO TOKa, HUCMONb3ysd TpapHuKd IMEepeMEHHOTO
HANPSDKEHUS U BBIIPSIMIIEHHOT'O TOKA.

Haueptute cxemy IBYXMOJIYNEPUOAHOTO BBINPSMUTENSI HA IMOJTYIPOBOAHUKOBBIX THOJAX U
nosicHUTe ero padoty. [locTosIHHBIE COCTaBIISIOIINE TOKA U HAIIPSHKEHUS Ha HarpysKe.
Hageprure cxeMy MOCTOBOTO BBIIPSIMUTENS Ha MOJYNIPOBOJHUKOBBIX auoaax. [Ipenmyiecrsa
Y HEJIOCTATKH 3TOM CXEMBI.
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Ipunoocenue 2
Eounuywvr Mesicoynapoonoii cucmemot eournuy CH

O6o3HaueHue
Hazpanue Benuunn Eannunel n3mepenus SAVHUI] U3ME
peHus
1.0cHoBHbBIE

[nuna METpP M
Macca KWJIOTpaMM KT
Bpems CEKyH/Ia c
Cuuia Toka amrep A

2. MexaHuveckue
CkopocTb METP B CEKYHIY Mm/c
Yckopenue METp B CEKYH/Y B KBaJIpaTe m/c?
YrinoBas yactoTa pajnaH B CEKyHIY pan/c
YacroTa repu I'o
DHeprusi, pabora JKOYJTb MJIU BaTT-CEKYHa JIx
Cuna HBIOTOH H
MoIHoCTh BaTT Br

3. DJeKTpU4ecKune
KonuuecTBo a5ekTpuyecTsa, 3apsi KYJIOH Kn
DneKTpuuecKoe HalpsKEHUE, pa3HOCTh BOJIBT B
PIEKTPUYECKUX noTeHuanos, /C
HanpsikeHHOCTD 3JI€KTPUYECKOTO MO BOJIBT Ha METP B/™m
DneKTpruYecKast EeMKOCTh dapana o
DIEeKTpUYECKOe COMPOTUBIIEHUE oM Om
DneKkTpruyeckasi MpoOBOAUMOCTD CHUMEHC Cm
[TonHas MOIIHOCTH EPEMEHHOTO TOKA BOJIbT-aMIIEP BA
PeakTuBHAst MOLITHOCTH IEPEMEHHOIO TOKA Bap Bap

4. MarHuTHbIe

MarHuTHBIH TOTOK BeOep B6
MaruuTtHas UHIYKLIHS Tecna T
HarnpskeHHOCTh MarHUTHOTO TTOJIS amrmep Ha MeTp A/Mm
HamaranuuBaroiasi (MarHUTOABIIKYILAS ) CHJTA amrep A
NHIyKTUBHOCTD, B3aUMHAsI WHIYKTUBHOCTD TeHpHU r
MarHuTHOE CONPOTUBIICHUE amrep Ha BeOep A/B6

Hecucremurie enuauIb (10 oTHOMEHUIO K cucteme CH).

JlecsITHUHBIC KPATHBIC U ICCATUIHBIC JIOTBHBIC STUHUIIBI.

Jlnamna3oHbl U3MEPSIEMBIX BETMUYUH OYEHb MTUPOKHU, IOATOMY TOCYAapCTBEHHBIN CTaHIAPT
JOITYCKaeT MPUMEHEHNE HECHCTEMHBIX SIMHUIL. TaKUMHU SIBIISTFOTCS IECATUYIHBIC KPATHBIC
(o6pazoBannbie ymHoxkeHueM Ha 10, 100, 1000 u 1.71.) u necaTu4HbIE 10JIbHBIE (0Opa3oBaHHBIC
ymuoxxeanem Ha 0,1; 0,01; 0,001 u T.1.) ot enunu CU.

Jist ux 0003HauUEHUS! BBOASTCS CIIEIIUAIBHBIE PUCTABKH.
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HpI/ICTaBKI/I IJIsA oﬁpasosannﬂ ACCATUYHBIX KPATHBIX U J0JbHBIX ¢ITWHHUIL

Ha3zpanue Oo6o3navyenne | Koadduuument ymuoxxenus,
MIPUCTABKU MIPUCTABKH  |COOTBETCTBYIOIIMN IPUCTABKE
Tepa T 1012
I'ura r 10°
Mera M 10°
Kuno K 10°
I'exTo r 10?
Henn bi 101
Cantu C 102
Munmm M 103
Muxkpo MK 10-6
Hano H 109
ITuxo i 10-12

Ilpumepul

1 ® =10° Mx® = 10* nd
1 mMrA =10° A =10° mA
1 MOwM = 10° kOm = 10° Om
1xla= 10° I'g
1TTu = 10° MI'n

AJIpaBUTHBIN CMHCOK HEKOTOPHIX HECHCTEMHBIX BeJTHYHH

CBsi3b C €IUHUIIAMH CHUC-
Hazpanwue enunuipl | O003HAUeHHE rerut CU
Awmmep-yac A4 3600 K
Bart-uac Bru 3600 [Ix
l"aycc I'c 10T
Kunosarr-yac KBT'u 1000 Bt-y=3600000 JIx
Makcaenn Mkc 10°B6
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