HEJIMHEUWHBIE LEIIN [IOCTOSHHOI'O Y IEPEMEHHOI'O TOKA

HenmHenHbIe 3IEKTPUUYECKUE [IETTU COJIEPKAT OJUH UJIU HECKOJIBKO HeE-
TMHEWHBIX 371eMeHTOB (HD) ¢ HenMMHEHHBIMY BOJIbT-aMIEPHBIMM XapaKTe-
pPHUCTHKaMM, BEOEp-aMIIEPHBIMU M KYJIOH-BOJIbTHBIMHU XapPaKTEPUCTHKAMH.

B HEIMHEWHBIX LIEINAX HE BBINOJHACTCS NMPUHIMNO HanoxeHuA. 11orTo-
MY HEJIb3s1 IPUMEHITh METOAbI KOHTYPHBIX TOKOB, Y3JIOBbIX HAPSKECHUN U
T.11. PacdeTsl BeayT rpa@uyecKuMHU METOJaMH C HCIIOJIb30BAaHUEM HEJIH-
HEWHBIX XapPaKTEPUCTHK.

BI/IIII)I HeJIMHEHHBIX 3JIEMEHTOB B HEIIAX IMOCTOAHHOI'O TOKA

HeynpaBiisseMble HEJIMHEUHBIE DIIEMEHTHI

JlaMm1iel HaKaIMBaHUS
BAX cummerpuunas: f (x) =—f (—x)
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Crarndeckoe u g1updepeHnuaIbHOE CONMPOTUBIECHUAE HEJTUHEMHOTO

pe3ucropa
A J
_U
; . Cratnyeckoe comporusieHne R =~ — T B
p
m
. _ U
Touke «b» R —tgo—.
. my
U

JludppepennmanbHOE COMPOTUBICHUE HA MAJIOM JIMHEMHOM y4acTKe ab:
dU
R

m
——— —tof—Y,
Oud a7 gpf m,

Ha manom ydacTke ab HEIWMHEMHBIM PE3UCTOP MOKHO 3aMEHMUTH JIH-
HEWHOW MOJIEJIBIO Y II0J1b30BATHCA JIUHEUHBIMU METOJAMH PACUETOB.
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Pacuer cxeM ¢ HeJIMHEMHBIMH PE3UCTOPAMH HA ITOCTOAHHOM TOKC

HOCHCI{OB&TGHBHOG COCANHCHUC JIMHCUHOTO H

Uk
R o
l 7 HEJIMHEMHOI 0 pe3uCTOopa

E lU
CD H2 iUHa 3amana BAX uenuneitnoro snementa [ = f(U )

1-1 cnoco0. IlocTpoenue pe3ynsTupyromniein BAX mocnemnoBaTeabHOro
COCJIMHECHWS] CYMMHUPOBAHUEM HaMPSKCHUM.
Iy
(o
Ha pesynerupyromern BAX Haxogum TOYKY g U
m | I=f(UtUs)  TOK B TOUKE 1.

>

0 E U
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2-it  cmoco6. Ilo cxeme wumeem ypaBuenme: U, —= E —[R wm

E U,
[ =—— - HArpy304Hasl psMasl.
R R
Iy C A g
Pabouas I=U,) Tp()m\\}/[ rpapukn BAX ©u Harpy3o4HOH
E/R N Touka IIPsMOMN.
7 B paboyer Touke HaXOAWM TOK W HaIps-
xenne U .
I=E/R-U,.,/R "o
>

CrnoxHy10 1enb ¢ ogauM HO 3aMeHsieM akTUBHBIM JABYXITIOJIOCHUKOM H
3KBHUBAJICHTHBIM I'€HEPATOPOM.
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Pabouas I=f(U,,)

I1=E/R4-U, /Ry,

0 Ui Upex E, U,
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Pacuer pa3BeTBJIEHHON HeN METOJA0M BYX Y3JI0B

b

[ycts £, = 3E,.

[To mepBomy 3axony Kupxroda: [, + 1, + 1, = 0.
ITo Bropomy 3akony Kupxroda:

v,=k&£-U U, =—FE —-U u,=-U

BrIpa3um HanpsHKEeHUs HA HEJIMHENHBIX DJIEMEHTAX:

Hol ° H32 ° H33 °

Sy
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UH31 — El o Uab’ UH32 T _E2 _Uab’ U 53 _Uab

H

[ToctponM rpaduku TOKOB B HENUHEHHBIX 3meMenTax or U ,, mpeoo-
pa3yst BAX ¢ y4eTOM MCTOYHUKOB HANPSHKCHUS.

IA

CyMmHupyeM rpa@rKu TOKOB U
P I3 HaXOJUM BBIIIOJJHEHUE YCIOBHS
3 \
\ L1+ =0 I, +1,+ 1, =0 unroku B BeTBsX.
\\
| . >
-E, 75 - \\ E, Uab
L[
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HemHeNHbIE LIENMH MMEPEMEHHOI0 TOKA

B uensax nepeMeHHOro TOKa MPUMEHSIOT PE3UCTUBHBIE, UHIYKTUBHBIC
1 €MKOCTHBIC DJICMCHTHI.

HenvHerHble pe3UCTUBHBIE DJIEMEHTHI: HEJIMHEWHBIE PE3UCTOPHI, TUO-
Ibl, CTAOMIIMTPOHBI, TPAH3UCTOPBI.

HenvHelHble MHAYKTHBHOCTH MMEIOT HEJIWHEMHYI0 BEOEp-aMIICPHYIO
XapaKTEPUCTHUKY.

/)
\ v =wBS =wd,i=—,
’ w
W - YHCJIO BUTKOB KaTyIIKH.
L L
~ JuddepennnanbHas WHIYKTUBHOCTD
dy
Lduqb — .
di

HenuHenHple KOHIEHCATOPHl MMEKOT HEJIMHEHMHYIO KYJIOH-BOJBTHYIO Xa-
PAKTEPUCTHUKY.
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aq_

(;ZJ Juddepenimansras emxocts C, b= o
| : »
C

Uc

%]

CBoiicTBA HeJIMHEHMHBIX LeNeld HA IePpeMEeHHOM TOKe

1. IIpoucxoaut npeoOpazoBaHue (MCKaK€HHE) CIICKTpa CUTHAJIA.

2. PexxuM 3aBUCHUT OT OPEAIIESCTBYIOMIETO COCTOSHUSI.

3. BO3M0OXKHO YMHOXXEHHE YaCTOTHI U IIOSIBJICHUE KPATHBIX TAPMOHUK
(0,30,5m....).

@ @
4. BO3MOXXHO JI€JI€HHE YacTOThI ((W,—,—...).

5

5. Bo3mokHa reHepanus KojieOaHuN (aBTOKOJICOAHHUs, aBTOIr€HEpaTo-
pBbI).
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6. Monaynsmus koiaeOaHun (yIIpaBICHUE aMILIATYA0M, (Da30M M 4acToO-
TOM).
[Ipumep nckakeHus (pOpMbl TOKA B HEJTUHECHHOM 1ICTIH.
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BI)IHI)HMJICHI/IC IHEPCMCHHOI'0 HAIIPAKCHHUSA C IIOMOIIIBIO THO10B

OHOMONIYIIEpUOHBINA BEIIPAMUTENL Boinpsimutensb - 1J[.TSC

Un . 2 !

S — BAX npeannrHoro amonaa

L ) IR+u =FE sinwt.
<> E,, sinwt Dl R A
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JAByxnosynepuoaHoe BoinpsaMiaceHue Boinpsamuresb - 2/1.TSC

10.00
AN
Dt 1N1183 02 1N1183 -
H 9 }ﬂ 5.00
fir
L
0.00
1.3
L1 AN [ }—-I; 5
=1 ~ L=
02 1HT1183 D3 1N1183 500
Wi
<
=y -10.00 | ' | ' | ' |
0.00 10.00m 20.00m 20.00m 40.00m

21, 1~
T 7T

[TocTostHHbIe cocTaBistonme [, =

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012 16



CriaaxuBaHue ny.m)caunﬁ BbINIPAMJICHHOI'0O TOKA

Boinpamvuresan - 1J[-RC. TSC
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B MOMEHT !, CTaHOBHUTCH e(t) < U, DT1OJ 3aKPBIBACTCSA U IIPOHCXO-
JIUT pa3psaa EMKOCTH.

B momenT wf, cranoBurcs e(t) > U.. JInox OTKPHIBACTCS U TIPOUCKO-
JIUT 3aps] EMKOCTH.

Ecnu yBenmmuuats C, mocrosiHHas coctaisitomas Uy, — £ .

Pacuyer HEeJIMHEHMHOW LENM 110 IEPBO TAPMOHUKE HANIPHIKECHUSA U TOKA

HaxomdaT HEJIUMHENHYIO 3aBUCUMOCTh HANPSKEHUSA MEPBOU TAPMOHUKHU
OT TOKa IEPBOU TapMOHUKH HECUHYCOUIAJIBHOIO CUrHaia. Mcmoiab3yroT
3Ty BAX npu pacyere.

A Ui
lf) e |

lL

>

L)
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o tu, 3amaH TOK B UHIYK-
124
U, =8B TUBHOCTH.

e 8 ; Haiitn HampspkeHne
lcl lffl‘l 47 Ha BXOJIE U MOCTPOUTH
—+—+— BEKTOPHYIO JUarpaMmmy.

o . 0 2 4 6 81

Pemienue.

.10
1. Cunraem, uro [, = 2e’ A
2. TTo BAX nmns toka [, =2 A wHaxoaum paeiicTByIOIIee 3HAYCHHE
Hanpsokenns U, = 8 B.
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3. Haxomum: U, = U, =+ 8B, [, = (_]02 = —44,
—J
I,=1+1. =2—4=-24,U,=R-1, =—8B.
. 0
U =U,+U, =—8+ j8=8y2¢"¥ B.

—6X

4. BexTopHas auarpaMmma

1J
A AU;=Uc=j8B
|
: U
|
|
|
|
Up=-8B  [y=-2
le - - > >
lo=-44 ;=24
+]
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