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Tema 1




AreKTpu4veckKkoun uenbio

Ha3blBaeTCA COBOKYMNHOCTb
coeAMHeHHbIX Mexay coooun
npoBoOASALMX Ten, NOoNyNnPOBOAHUKOBbLIX
N ON3NEKTPUYECKUX YCTPOUCTB,
3NIeKTPOMarHUTHbIE Npouecchbl B KOTOPOWU
MOrYT ObITb ONUCAaHbI C MOMOLLbLIO NOHATUMN
00 3NEeKTPUYECKOM TOKE U HarNpsKeHUu

IlpuMmep dJIeKTPHYECKON Henu




NMpumMmep anekTpnyeckoun uenu

R

mona

lenepamop
NEPEMEHHO20

Kondencamop

Kamyuwna
uHdysmubrocmu

[312(.‘

>

famna
Harasrubarusn

CxeMma



" NS
[1na ydeTa npoueccos
npeobpasoBaHUs ANEKTPOMArHUTHON SHEPTNU
B Lensix BBOAATCA udeasiu3upo8aHHbIe 35ieMeHMbl,

NnpoLuecCbl B KOTOPbIX CBA3aHbI J1NLLb
C O AHM BNOOM 3HEPIrn Noris.

JrieMeHmbI uenu paccMampuearomecs KakK
MamemMamu4yecKue Mmooersiu, cesi3blearoujue moku u
HaripsidxeHUusl.

OnemMeHTbI Lienn MOXXHO pasaenuTb Ha

AKTUBHbIE 3J1EMEHTbLI [laccuBHbIe 3rIEMEHTbI
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AKMuUe8HbIe 3571eMeHMbI —

WCTOYHUKM INIEKTPUYECKON IHEeprum,
B KOTOPbIX HE3rIeKTpU4Yeckue BUAbl IHeprum
npeoodopa3yroTcs B ANIEKTPUYECKYIO.

Pa3nu4yaloT ABa OCHOBHbIX aKTUBHbIX 3fIeMeHTa:

V 4 \
ucmoY4Huk HanpsixeHusi (34C) UCMOYHUK moKa )




flaccueHbIe 35iteMeHMbI —

NPUEeMHUKN INeKTPOMarHUTHOU 3Heprum.
AneKTpuyeckKkas aHeprusi B HUX npeoodbpa3syeTcs B
HeaneKTpu4yeckne BMAbl 3HEPrMn — akTUBHOE
conpoTuBneHue (npoeoduMmocms), NN60
HaKkannmBaeTCcs B BUAe 3Heprum areKTpuyeckor
na (eMKocmb) VNN 3HEPrun MarHUTHOrO
(UuHOykmueHOCMB).

EMKOCTb U MUHOYKTUBHOCTb SIBNSIFOTCS
peakmueHbIMU NMpueMHUKaMu 3Hepauu
unm

pPeakKmu8HbIMU 3JIeMeHmamu.



] P
AKTUBHbIE 3/IeMeHTbI

NcmoyHuk moka
YcnoBHoe rpaduyeckoe J, ]
obo3HavyeHue m i .
naeann3MpoBaHHOro w
UCTOYHUKA TOKa %

=

UdeanusupoeaHHbIM UCMOYHUKOM MOKa
Ha3bIBalOT ANIEMEHT Lienu, KOTOPbIN co3aaeT 3adaHHbIN ToK j(f)
He3aBMCUMO OT HanpshXeHUs Ha ero nostocax.

EonHnua namepeHna — amnep (A).

HanpsikeHne Ha anemeHTe onpenenseTcsa BennymMHom conpoTuUBneHns
u = ir n npuHUMaeT nboe 3Ha4vYeHme.

TOK B anemMeHTe He 3aBUCUT OT BESTMYUHbLI CONPOTUBIEHUSA: | = §.
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AKTUBHbIE 3/IeMeHTbI

AUcmoyvyHuk HanpsixxeHusi (34C)

YcnoBHoe rpaduyeckoe E, e(t)
obo3HavyeHue i
Waeanu3npoBaHHOro = U SE
WCTOYHMKA HaMpPSKEHUS =

Ndeannu3upo8aHHLIM UCMOYHUKOM HalpsXXeHUsl
Ha3bIBalOT ANIEMEHT LEenn, KOTOPbIM CO34aeT Ha CBOUX 3aXXUmax
HanpsxeHne u(t) = e(t) He3aBMCMMO OT TOro, Kakom TOK NpOTeKaeT
Yyepes3 UCTOYHMK. EanHnua namepeHnsa — eosibm (B).
HanpskeHne Ha arnemMeHTe He 3aBUCUT
OT BENUYMNHbI CONPOTUBIIEHNS: € = U.

TOK B anemMeHTe i = u/r n npuHumaet noboe 3HaveHune.

ICTOYHUK Hanpsi>KeHUs1 XxapaKTepu3yeT BHECEHHYIO B LIEMb SHEPTUIO
N3BHE, MO3TOMY OH Ha3bIBAETCS TaKXke

UCMOYHUKOM 3J1eKmpoodeuwXyuleu cusbl.




] P
llaccuBHbIE 3NNIeMeHTbI

AKmueHoe conpomusesieHue

YcnoBHoe rpaduyeckoe Rr ip
00603Ha4yeHne 0 s
aKTUBHOFO CONPOTUBIEHUS =
r

OTHoOWweHue, onpegensoLlee
COMpPOTUBIIEHMUE:
ur =irR vnw ir = ur /R.
BennyunHa R Ha3biBaeTcH

Tok B cOnpoTUBEHUN
nponopuuoHarieH Hanpsi>XKeHuHo.
JTa ngeanunsauus
cooTBeTCTBYeT 3aKoHy Oma.

cornpomuesieHUeM.
EavHuua usmepeHus — om (OM) MowHoCTb, paccenBaemas Ha
KpaTHble eANMHMLUbLI N3MepeHuns aKTUBHOM CONPOTUBJIIEHUM,
aKTUBHOIO CONPOTUBIEHUS, onpegensieTcs no gopmyne:
Hanbonee 4YacTo BCTpe4yawLimecs B
npakTukKe: . .2 2
kunoom (kOm), 1 KOm = 1-10° Om; P :Urlr :er = U, /R

mezaom (MOm), 1 MOm = 1-10° Om.
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llaccuBHbIE 3NNIeMeHTbI

lIposodumocmeb
YcnosHoe rpaguyeckoe G g ig
0603HaYeHue — e
NpPOBOANMOCTH Ug >
[TpoBOOAMMOCTbLIO

Ha3blBaeTCsl BENIMYMHA,
obpaTHas cConpoTUBIIEHUIO:

G=1R

EovHuua namepenna — cumeHc (Cm).
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llaccuBHbIE 3NNIeMeHTbI

EmMkocmb
YcnoBHoe rpaduyeckoe C || 1lc®
o0b603Ha4YeHune | | 27
NPOBOAVMOCTY ——
C

OTHOLWEeHMe, onpeaenstoLliee eMKOCTb:

duc(t)
dt

1, .
uC:6j1C(t)dt i =C

BennunHa C Ha3bIBaeTCA eMKOCMbHO.

EanHnua namepenus — gpapada (O).
KpaTHble eanHuLbl U3MEepPEHUsI EMKOCTU, Hanbonee 4acTo
BCTpeYatoLLMecs B NpakTUKE:

nukagpapada (nd), 1 nd =1-10"2 o;

HaHoghapada (HP), 1 HO = 1-10° b;
mMukpogpapada (Mk®P), 1 Mk® =1-10° P.



] P
llaccuBHbIE 3NNIeMeHTbI

Benu4yunHa 3apsiga Ha KoHOgeHcaTope onpeaenseTrcs no
doopmyne:
Q =CU, Kn.

Taknm obpasom,
azieKmpu4yeckKasi eMKOCmMb —
amo koaguyueHm rnpornopyuoHasibHocmu,
cesi3bliearowjull HaKornJsieHHbIU 3apsio Q
C NMPUSIO)KeHHbIM HanpsixkeHuem U.

OHeprus, HakannmearLlasaca B EMKOCTH,
onpenenseTca no gopmyrne:

W, =(CU?/2.



] P
llaccuBHbIE 3NNIeMeHTbI

NHOdykmueHOoCMb
YcnoBHoe rpaduyeckoe L i (t)
o0o3Ha4yeHune — YA
NPOBOAUMOCTH ur

OTHOLEHWe, onpeaensouwee MHOYKTUBHOCTb, 06paTHO
TOMY, KOTOPOE 3aJa€eT EMKOCTb, @ UMEHHO:

diy (1) o
=— t)dt
- LU s Jur(®

ULZL

BennunHa L Ha3blBaeTCcAa UHOYKMUBHOCMbIO.
EonHuua namepenus — eeHpu (M'A).

KpaTHble eanHuLbl n3MepeHnsa NHOYKTUBHOCTH,
Hanbornee 4acTo BCTpeYatoLmMecs B NPaKTUKE:

musnnuzeHpu (MMH), 1 MMH=1-1073 .

OHeprus, HakannmMearoLlascs B eMKOCTU, onpeaensieTcs no doopmyne:

W, =(LP)/2



OCHOBHbIe XapakKTepuCctukm naeasnim3mpoBaHHbIX
ANNIEMEeHTOB JJIeKTPpU4eCKux ueneu

Emirrma

Hanpoxerue

IVIOLHOCTE MU 3HEPTHA

SMEMEHT wMeperm Y cmopHOE 0b0sHAYeHNE RS Tox B 3nemeHTE RS
R, r ip o 5
Conporuemnesune | Om [On] {1 . U, =i,r iy=—+ Py =1i2 = Y.
F—" - t r
ur
[TpoeommIocTE Crmenc [Cn) — }— U, =—= lg =Uzg P, = gug =€
ug g g
HIYKTHEHOCTE u[ls Uy = i =—=[u ==
iy EHp —— m L=gfu W=
C
[|  ic® 9
EMKOCTE dapaa [©] I = ue = — fic(Het P L] Wm 20
i dt 2
uc
E, e(t)
Mo Bomt [B] — Q T N g=-u i —moboe sHaYeHHE Pe =6l
HATPTKEHHA N/
u
J, ]
AN ) (o i
Hcrowmomctora | Anmep [A)] W > u—moboe sHaYeHHE 1=] pj=u
u
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B peanbHbIX 9NeKTPUYECKUX LIEMnsiX:

1) 3agaHHOe conpoTmerieHne obbIYHO obecneymBatoT
BKITIOMEHNEM CrieunanbHOro n3genus, Ha3blBaemMoro
pesucmopom;

2) 3aJaHHYI0 eMKOCTb — BKINOYEHUEM creLmanbHOro
n3nenunsi, Ha3blIBAeMoro KOHOeHcamopoM:;

3) 3aaHHYI0 MHOYKTUBHOCTb — BKITHOYEHNEM KaTYLUEK U
NMPOCTO NPOBOAHNKOB.

B oTnnuyme oT ngeannusanpoBaHHbIX 31IEMEHTOB
peanbHble 3NeMeHTbl ANEeKTPUYECKUX Lienen
XapaKkTepu3yrTca MHOXEeCTBOM NapaMeTpoB,

4aCTb KOTOPbIX OMSAThb e MOXHO CMOAENMPOBaTh
C NMOMOLLbIO 3KBMBAMNEHTHbIX
3/IeKMPUYECKUX CXeM (CXeM 3aMeueHusl),
COCTaBMNEHHbIX U3 naeanm3npoBaHHbIX 3NEMEHTOB.



AneKkTpuyeckas cxema —

rpadoryeckoe n3obpakeHne areKTpUYecKon Lenu, cogepxallee
YCINOBHbIe 0003Ha4YeHNs ee SrIEMEHTOB U CNOCO0bI X

coegnHeHun4
Lc¢ 'y L
OKBMBaNeHTHasi cxeMa KoHAeHcaTopa: g_m_: | |
C — emkocTb; L. — napasuTtHas | |
WHOYKTUBHOCTb; 'n — COMNPOTUBJIEHNE >
noTepb; s — CONMPOTUBNEHNE 'z
n3onauum 'ﬁl |

OKBMBanNeHTHasi Cxema UCTOYHMKA

cvna (OMC); res — BHYTPEHHEE
COMPOTUBIEHNE UCTOYHUKA

J
AN
w HanpsbkeHus: e(t) — anekTpoaBuKyLLas
ZrH

%

I'gn

A e(t)

OKBUBaneHTHas cxeMa UCTOYHMKa ToKa: m
gex — BHYTPEHHASA NPOBOAVMOCTb 2 O —

MCTOYHMKA TOKa
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B 3aBUCMMOCTU OT Tpebyemol TOYHOCTU MOAENN U XapaKTePUCTUK
NUCTOYHMKA U NPUEMHMKA SHEPTUMN IKBUBANEHTHbLIE CXEMbI peanbHbIX

9NeMEHTOB 1 YCTPOWCTB MOryT ObITb ynpoLleHsl. Hanpumep,
anekTpuyeckas Lenb,

npuBeaeHHas Bbille,
MOXET ObITb NpeacTaBrieHa cneayLwen CXeMon:

C

|
|
C“) e(t) -

rn— aKmueHOoe coripomusJsieHue siaMribl HaKaJiueaHUusi

ﬁ
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OneMeHT aneKkTpPUYecKomn Lenun, napameTpbl KOTOPOTro

He 3aBUCAT OT TOKa B HEM, Ha3bIBaOT JIUHEUHbIM,
B MPOTUBHOM CJ1yHae — HeJTUHeUHbIM.

JluHeUHas HenuHeUHas
asiekmpuYyeckKas asiekmpuYyeckKas
uerb — uerib —
uerib, 8ce arieMeHmabl uerns, cooepxxawjasi
Komopou S6/15110mcs xomsi 6b1 0OUH

JIUHEeUHbIMU HernuHeuHbIU
arieMeHm

B obLlem cnyyae Bce LEenu SBNATCA HENMUHENHBbIMUY, HO B psiae cnyvyaes
HENMNHENHOCTBLIO MOXHO NPeHebpeyb C YA0BNETBOPUTENBHOM TOYHOCTBIO
MOJENUPOBaHUS.

Ha HacToswem atane mMbl Oyaem nusyyatb NUHENHbIE 3NeKTpUdeckue Lenu.
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Touka, B KOTOpOW coeauHsATCA ABa unu bornee anemMeHTa

ANEKTPUYECKON Lienn, Ha3biBaeTCcs y3/1I0M

Ecnn B yane

COEANHEHbI TOMbKO

[0Ba 3NeMeHTa (q), )
TO UX MOXHO

o0b6beanHUTL NO

npasunam
nocrenoBaTernbHOro
COEANHEHUS U

npeacTaBuTb B BUAE

oaHoro bonee

CMOXHOIO SNEMEHTY )

(6).

_+a_

Y3en b noaTomy HasbiBaeTCca ycmpaHUMbIM Y 3J10M.
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NMPABUNA NOCIEAOOBATEJIbHOIO COEOUHEHUA

- MocnepoBaTenbHOEe coeAUHEHUe - MocnepoBaTenbHOEe coeAUHEHUe
aKTUBHbIX COMPOTUBEHUN WHAOYKTUBHOCTEN 6€e3 yyeTa B3aMMOUHAYKLUMU
R1 R> Rske Ly L» Ln Lyke
—] — - _|:|_ — 1 Y LYY YY) i o e B
orpedernssiemcs ro ¢hopmyrie: ornpedernsiemcs ro ¢hopmyrie:
3KB Z R 3KB Z L

- MocnepoBaTenbHOe coegUMHEHUe eMKOCTeu

C1 C Coke
| ||
|

- 4+ = F

orpedesissiemcsi o ¢popmyrne:

C1+C2

CiCy
CSKB / Hnsan=2: C3KB - A
1= IC
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ONeMeHT nnm rpynna nocrnegoBartesibHO COeUHEHHbIX 3J1EMEHTOB,
3aKJTIO4EHHbIX MeXay coceaHUMN y3ramMn, Ha3blBa€TCHA eemebiro

i | b
= —

BeTBb

Ecnun mexay AByMs y3rnamum 3akro4eHO HECKOSbKO BeTBEN (a), TO Mo
Npasuriam napannenbHOro CoeANHEHUss X MOXHO 00beUHUTL B OOHY
9KBMBASIEHTHYO BETBL (6)

Ry
R> b Ri123 .
a a
. S e L
R2 0)
a)

I'Iapanneanble BETBW Ha3bIBalOTCA 06beOUHsIeMbIMU 8emesiMu



NMPABUIIA NAPANTENBHOINO COEOUHEHUA

- QKBMBANEHTHOE conpoTtumerieHne naparnyieribHoro _
coeauHeHus (puc. 1) onpeanensieTcsa no dopmyne: Rowe = 1R
Mpu napannensHom R.-R
coeduHeHuu ydobHee Z G; Ans dsyx y R,y = el S
10/1b308aMbCS BKB conpomueJsieHuu: R;+R,
npoeodumocmsiMu:

- OKBUBASIEHTHAA EMKOCTb naparJiesibHoro

coeavHeHusa (puc. 2) onpenendercs no opmyrie: Coxe ZC

C1

R1(Gy)

CSKB :I
C

: i \ ‘ R2(G2) Rykg (Gokg)
——T 17— == 11—
- Rn (Gn)
Puc. 1 L Puc. 2

MNepen pacyeTom 3NEKTPUUYECKOM Lienn YCTPaHAKTCA YCTPaHUMbIE Y3Iibl U 00 beaUHAIOTCA
obbeanHsAeMble BeTBU.
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Tema 1 3aKkoOH4YeHa




