Jlekuusa 8
JJIeKTPOHHbIE CUCTEMbI CBSA3HU

CpeacTBa 2JIEKTPOCB3HU - 3TO CPEACTBA Iepeaayu, mprueMa u oopadoT-
KU MH(POpMAILIMU MEXKAY ABYMH M 00JIe€ MOJIb30BATEISIMH C UCIOJIb30BAHHU-
€M DJICKTPUYECKHUX CUTHAJIOB.

HcxoaHas nHdopmalus MOXKET ObITh B aHAJIOTOBOM (popMe (denoBede-
CKasg peyb, My3blka) WM B LH(poBOM (opMe B BHJAEC JBOUYHO-
KOJIMPOBAHHBIX YHCE WX an(aBUTHO-IU(POBBIX KOJOB.

AHnanozoevle cuzHabl YTO 3aBUCAIIME OT BPEMEHM HANPSDKEHUS U TO-
KU, KOTOPBIE HEMPEPHIBHO U3MEHSIOTCS, HATPUMED, MO 3aKOHY CUHYCa WU
KOCHHYCA.

Hughposvie cucnanvl 510 HaANPSHKEHUST WIM TOKH, KOTOPbIE U3MEHSIIOT-
Cs JUCKPETHBIMHM IIIaraMyd WJIW YPOBHSMH. J|BOMYHBIM CUTHAJI, KOTOPBIA
IPUHKUMAET TOJBKO JIBAa 3HAUYCHMS, caMas mpocTast popma MUPPOBOro CUr-
HaJIa.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Brigarommecs yuensie ['enpux I'epu, Anekcanap Crenanosuu [1omos,
Mapku3 ['ysenpmo MapKkoHU ITPOBEIIM MEPBBIE ONBITHI B ieprof ¢ 1887 110

1895 ron.

CTpyKTypHasi cXeMa CUCTEMBbI 3JIEKTPOCBA3ZH

[ITymbI cuCTEMBI
1 uHTephepeHIus
CUTHAJIOB

[Tonyuyennas
uHdopManus

E—

[Tepenaromas

HNcrounuk
uHopManuu
ITepenatuuk cpena uiu
KaHaJl CBSA3U

dusnyeckas cpena
(MeTaymnyeckuii Kabesh
HJIM CTEKJIOBOJIOKHO)
W CBOOOJTHOE
TIPOCTPAHCTBO

ITpuemuuk

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.
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IlepegaTdyuk COCTOMT M3 OJHOTO MJIM HECKOJBKHX JJICKTPOHHBIX
YCTPOMCTB, KOTOPBIE IMPEOOPa3yrOT MEPBUUHYIO HMH(OOpPMAIMIO B (HOpMY
0oJsice NPUTOAHYIO IS IEPEAAaUYd B KOHKPETHOW IEepEaArOIEH Cpee.

CnoxHas cpeda: paguopelieiiHas, CIIyTHUKOBas WA ONTOBOJOKOHHAS
JIMHUS CBS3HU.

[IIyMBI CHCTEMBI 3TO JIFOOBIE HEXKEJIATEIBHBIC AJICKTPUUECCKUE CUTHAJIBI,
KOTOPBIE OKA3BIBAKOT MEMIAIOIIECE BO3ICUCTBUE HA MH()OPMAIIMOHHBIN CHUT-
HaJl BO BpeMsl Iiepeiayu U IpeoOpa3oBaHHUM.

[IppeMHUK 3TO COBOKYITHOCTH 3JIEKTPOHHBIX YCTPOMCTB, INpEIaHA3HA-
YEHHBIX JJI MpHeMa MepelaHHbIX CUTHAIOB M3 MEpeaarolie cpeibl U Mo-
CIEIYIOIIEro MpeoOpa3oBaHus UX OOpATHO K MEPBOHAYAIBLHON (PopMe.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



YrpolleHHas CTPYKTYpHAs CXeMa aHaJIOTOBOM CUCTEMBI CBS3U

Ilepenatunxk Kanan [IpremHuK
CBA3HU
r————"—~""~"" -7 -~ M_________C _______ 1 rT T T T T 1\7[ _________ o ____1\7[ _________ . T T 00—~ |
Aaorona e B curnan “Bicmrmar  Hcursan

|
| MHbOpMALHS

MouysTop u l Veunurens
npeoOpa3oBareib MOIIHOCTH

YaCTOThBI BBEPX

\

Ycunurens [Ipeo6pa3oBarens JleMoIy IsITop
BY YacTOTHI BHU3

_— JleMo Iy IupoBaHHas

I
I
I
I
I
I
I OI[HO‘-IaCTOTHaSI HH@OPpMAaIHA
I
I
I
I
I

|
|
|
|
|
OHOYaCTOTHBIN :
|
|
|
|
|

HeCyIHi CHHYyCOHU/JIa
BY reneparop CHUrHani BY reneparop
L - L
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PagrocTaHuy ¢ aMILIMTY JHOM MOAYIAIUEH paO0OTarOT B JUAIIO30HE OT

c 310
30kl 11 ;o 30MI 11 (mIrHA BOJIHBI A=—= e C ot 10000M 10 10m ).
U

Cranuun yiabTpakopoTkux BoaH (YKB) 3aHumaroT Auamo30H OT
30MI'q go 300MI'1 (a1vMHA BOIHBI A0 1M).
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YpOBHH MOIIIHOCTH, YCHJIEHHS U MOTEPD
B 3J1eKTpOCBs31 OTHOIIIEHHE MOIIIHOCTEH, a TaKK€ OTHOIIIEHUE TOKOB 1
HanpsHKCHUM U3MepsroT B AcnuoOenax. Jleuuoen (nb) — morapudmmuyeckas
BEJIMYMHA, UCIIOJIb3yeMas JJIsl BEIPA)KEHUS OTHOIICHUS ABYX BEJIMYUH.

KosdduimenT ycumenns mo MmomuocTH. K —=10lg( =& ).
Yy P(x1b)

P

6X

YcuiieHre 1o HanpsKeHuIo: KU(HB) = 201g(—=2=).

U

6X
Enunaniia usmepeHus 1bM UCIIONB3YETCS sl ONPECICHUS OTHOIICHUS

YPOBHSI MOIITHOCTH OTHOCHUTEIILHO YCTAHOBJICHHOT'O 3TAJIOHHOTO 3HAYCHUS,
paBHOro 1mMBT.

P
Vv bm: p =10l b
POBEHL MOIITHOCTH B I1bM:. [ g0,00lBT IbM
Eem Py, —1Br p —10lg—2" 10191000 — 30 1Bu
CIA Py=1BT. P = = =
0,001Bt

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



Hlymbl B cucTemMax CBA3U

DJICKTPUYECKUN IIYM OIPEACIACTCS Kak JIF00ast 3JICKTpUYeCcKass SHEP-
T'Ys1, KOTOpas MonajgacT B OPeAeiibl TOJI0CHI IPOITYCKAHUA CUCTEMBI CBA3H.

[IlymBI pa3iendroT Ha ABE KATErOpUU:

KOPPEIUPOBAHHBIN IIIYM, CBI3aHHBIW C IPUCYTCTBUEM CUTHANA;

HEKOPPEIUPOBAHHBIA IIIYM, KOTOPbIM MPUCYTCTBYET BCE BpEMsi, He3a-
BUCUMO OT TOT'O, €ECTh CUTHAJI MJIN HET.

HekoppenupoBaHHBIN IIIYM JIEAT HA JIBE KATETOPUU: BHEIIIHUN U BHYT-
PEHHUM.

K enewinum wiymam OTHOCATCS aTtMOC(HEpPHBIE ITOMEXH, BHE3EMHOM
NIyM, PAIAUOU3IIYYCHUE COJTHIIA, KOCMUYECKUE 1IIYMbI, UCKYCCTBEHHBIEC II1Y-
Mbl OT DJJIEKTPOYCTPOMCTB, HCKYCCTBEHHBIN IIOMEX, PaAUOIIONABICHUS
(POb).

Buympennue wiymovr — 3TO TIOMEXHM, BO3HUKAIOUIUE B Opeaeiax
YCTPONCTBA MIIM CXEMBI. IPOOOBBIM IIyM, O0YCIIOBJICHHBIN ABUKECHUEM HO-
CUTEJEH 3apsJIoB (PJIEKTPOHOB M ABIPOK), IIYM MEPEHOCA, BOZHUKAIOIIUM
IIPU MPOXOKICHUU 3apsII0OB OT BXOJa K BBIXOJy YCTPOMUCTBA (HAIIpUMeED, OT

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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YMUTTEPA K KOJUIEKTOPY), TEIUIOBOW IIYM, CBSI3AHHBIA C OBICTPBIM M CIIY-
YalHBIM IIEPEMEIICHUEM SJIEKTPOHOB B MPOBOJHUKE IT0JT JCUCTBUEM TEII-
JIOBOT'O BO3MYIIICHUS.

MOIIIHOCTE TEMI0BOTO OEJI0ro IIyMa BhIPAYKACTCS B BUJIE:

N =KTB, (6.4)

rae N- MomHOCTh myma, Bt; B — mupuHa HOJIOCHI MPOIYCKAHMS;
—23 0
k-mocrosnnas  Boneimana,  pasHas K =1,38-10° /jore/°K,

T-a6comorras Temueparypa (T = °C 4+ 273°).
MolHOCTh mymMa, BeIpa)ke€HHas B J1bM, paBHa:

kTB
N, . . =10l
Ce) = 22907001 0,001

Crny4darHbIE€ ITyMbl MMEIOT ITOCTOSIHHYIO INIOTHOCTH MOIIHOCTH W HE
3aBHUCSAT OT YAaCTOTHI. TEINIOBOM IIYM HEIPEPBIBHO U PABHOMEPHO pacCIIpe-
JICJIEH MO0 BCEMY YaCTOTHOMY JHAIIA30HY, AJJIMTUBEH W NPUCYTCTBYET BO
BCEX DJIEKTPOHHBIX YCTPOUCTBAX.

CpeaHeKBagpaTUIECKOe HANPSKEHNE 1IyMa Ej — 4KTRAS , roe

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



Af = B- nonoca nponyckanus ycrpoiicTsa.
BaxHO XapaKTEpUCTUKOM CHCTEM CBSI3U SIBJIISIETCS OTHOIICHHE CHI-

HaJI/ Iy M: i — &, rne P - mommocts curnana B Barrax, P - moru-
N P,
HOCTH IIyMa B BAaTTAaX.
OTHOILIEHUE CUTHAJI/IITYM YaCTO BBIPAXKAIOT B JEIUOEIIIaX:

P

N

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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MOIlyJIHIII/IH N AEMOAYJJIAIUSA IJICKTPHUICCKUX CUTHAJIOB

Monayiisiiiuer Ha3bIBAIOT YIPABICHUE MapaMeTpaMU HECYIIEro 3JICK-
TPUUYECKOTO CUTHAJA B COOTBETCTBHUU C MEPEIABAEMBIM HH(POPMAITMOHHBIM
CUTHAJIOM.

Hecymmn rapMOHUYECKUI CUTHAT:
u(t)=U_cos(ot +¢,)=U_cosy(t).
NHdOpMaITMOHHBIN CUTHAJ:
a(t)=U_,cosQt,
npuuem: (2 << @,.

YnpagiisieMbI€ ITapaMeTPbl HECYILETO CUTHANA:
Amnaumyonas mooyaauus.

U (t)=U_+a(t)=U_-+U_,cosOt;
Yacmomnan modynayun: (1) = w, + AwcosQt = w, + K_a(t),
A @-neBuanus 4acToThl, KW- KO3((OUIMEHT YaCTOTHOM MOIYJISLINH;

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Dazoeasn Mooyaauu.

v(t)=at+ ¢, +K qua(t ), K s - KOdOduiment dazosoit Mosy-
JIALHM.

B ycTrponcTBax CBsI3U, YIIPABJICHUA U ABTOMATUKU NPUMEHSIOT CUTHA-
JIbl C UMIYJIbCHOW MOYJISALUEN:

AHVM- aMIUIMTY AHO-UMITYJIbCHASA MOTY JISALAS:

[HIMM — mupOoTHO-UMITYJIbCHAA MOIYJIALIS;

YUM — 4acTOTHO-UMITYJIbCHAA MOYJIALINA;

KM — K010BO- UMITYyJIbCHAS MOIAYJISALIAS M T.JI.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



Monaynupyroriee cooomeHue

> {

— AVM

MM

> 1
4M

Buabl UMIyJIbCHOM MOAYJISALIAN

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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AMIUTMTYAHBbIC MOAYJIATOPHI U IEMOIYJIATOPHI
Coextp AM - curHana
u(t)=(U_+U_,cosQt) cos(amt+¢,)=U_(14+mcosQt)cos( ot + ¢, ),
U m - AMILINTY1d CUT'HAJIda B OTCYTCTBHUU MOAYJISILTUH
C()O- HECYyIIas 9aCTOTaA,

m — UmQ <1 - kospdunmrenT MoayIALUMY;

m
(2 - yactoTa MOYJIALUN.

ITo ¢popmynam npous3BeIeHUs] KOCUHYCOB IpeoopasyemM AM-curHan:

u(t)=U_cos(at+¢,)+0,5mU_cos((aw, +Q)t+ ¢, )+
+0,omU_cos((w, —Q)t+ ¢, ).

AM-curHai CoIepKUT TPU TAPMOHHUKH:

U _cos(w,t + @, ) - necyuiee konebauue;

0,5mU _ cos(( @, + €2)t - Bepxuee GokoBoe Konedanue;

0,5mU_cos(( @, — Q) + @, ) - nwxuee GokoBoe Konebanue.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



A |U|
Unm
0,5mUn,| 0,5mUp
wo-$2 © wot+ Q2 > @

Huoicnsas Hecywasn Bepxuss

boxosas

boxkosas

AMIIUTYy 1HbIN cIEKTp AM - curHana
[Iupuna cnexrpa 11 = 2.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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AMIITUTYAHBIA MOJIYJISATOP HA MOJIEBOM TPAH3UCTOPE

15

[l - -
1 c
D1 1N1183 5 "
et 3
b (]
=I il
o O
M1 10m .
r &
M1 N2 — 8 —
I o '
% J— /l %
O = —
- wn - E
R3 100hm o
x 7
| VG1: Um=200mV, f=6,1kHz | t; » . =
o
[VG2:Um=1V, f=60Hz] 2 R25100hm
[1)]
VM1

—
s
[+
=

C12uF
o VS210V

O

. - VG

R1100kOhm

. VG2

V51-3V «

Puc.8.1

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.



16
[IepenatoyHas xapakTEpUCTHUKA MTOJECBOI0 TPAH3UCTOPA:

87.58m—

AM1

e

2N4091

11 2N4091
43 79m—

VS2

’ O,

Current [A]

V815

L 0.00 T T T T T |
AL -6.00 -4.00 2.00

-2 0.00
— Input voltage (V)

Puc.8.2
Anmpoxcumanus BAX: I(U) = al( u—u

nop

) _|_ a2(u - unOp )2'
Ha Bxoa MoayJisitopa 1mogaeM CyMmmy:
u(t)=U_cosa,t +U_,cosQt.

Pe30HaHCHBIN KOHTYP HAaCTPOEH HA HECYIIYIO YaCTOTY.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Ha pe3oHaHCHOM KOHType OyAyT BBIIEIATHCS COCTABJIAIONIME, IMOMA-
TAIOIIMNE B ITOJIOCY MPOITYCKaHMUS:

u(t)~R . [aU,cosat+aU U, ,cos(w,—Q)t+aU, U, ,cos(a, +Q)t],

p

>

U]

0,5mU,,

Un,

R ., - pe30HaHCHOE CONPOTHUBICHUE KOHTYPA.

7\

/ \
(D-Q// NN Y.
° | \

0,5mU,,

N

wo-2 o wotQ
Huorcnsis Hecywas Bepxnsis

OOK08AA

OoK08aAA

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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~ 809+ 656 809 — 656

U, = (32mB, mU_ = > = [6,5MB.
m = o0 _ 0,104.
732

AMIIUTY JHBIN JEMOIYJIATOD (AETEKTOP)

Bt = 1
D2 1N1183 5 w .
VG3 = ~
i ¢ ST %7 VM2
1 1
Puc.8.4
Br10op dunetpa:
1 1
— <R <« —;
@,C,, QC,

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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3 —6 < RH < —6 !
27-6-107-2-10 27-60-2-10
13,20m < R, < 1,32x0m.
00— Y 2 VG2 |

= | A |

-1.00 T T T T T T T T _/

40.00m 45.00m 50.00m 55.00m 60.00n

Puc.8.5. Ammumrtyna HY curnana 80 mB.

B.A. Anexun. OnexTponnka u cxemorexuuka. 2016.
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HacTOTHBIE MOAYAATOPHI U AEMOAYJIATOPHI

Ilpu wacmommnou moodynauuu coodOuieHue usMeHAem uacmomy Hecy-
weiu:
o(t)=w, +K U ,cosOt =w, +AwcosQt,

um . me
K. - ko3¢ dUIMeHT YaCTOTHON MOLYJIALMH;

Um

Aw =K U _ - neBuaius 4acToThL.
MrHoBeHHas paza MEHSAETCS 110 3aKOHY:

P(t)= [o(t)dt = [(@, + AwcosQt )dt =m;t +A§sinﬂt.

YM cursan:
Aw . :
u,, (t)=U cos¥(t)=U cos(awyt +stm£)t):umcos( ot +msinQt),

M - UHAEKC MOYJIALUU.

Ilpu ¢hazoeou moodynayuu cooouienue usmenaem HauaabHylo gaszy He-
cyuieu.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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P(t) =g, + quMa(t ),
K ot K03 UIIUEHT (pa30BOM MOITYJIALMH.
Mrrosennas daza: (1) = ot + ¢, + K a(t).
®M curnan: Uy, (1)=U, cos'W(t)=U, cos(apt + ¢, + K, a(t)).

J171 rapMOHHUYECKOT0 COOOIIEHUsI MTHOBEHHAas (haza:

Y(t)=ot+¢,+K,U,,C0s0t = oyt + @, +m,,, cosQt;

My = KU, - nrnexe gasosoii moynsumy.
MruaoBeHHas 4acToTa:
d¥

0 = = @, —m,, QsInQt = v, — Aw,,, SINOU;

dt
Aw,,, - neBUanns 9acToTh IpH (Ha30BOH MOTYIISAIINML.
®M curnan: U, (t)=U cos(aw,t +m,,, cosQt) - no dopme anano-

ruyeH UM-curuainy.
BuIBOIEBI;

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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1. Y UM-curnana nesuarmst yactotsl Aw = K U | u He 3aBucur ot 4a-
Aw

2. Y OM- curnana gesuauus dactotsl Ay, = K quUmQQ, a WHICKC

crorel (2. MHaekc Mopymanuu: M =

moxyssiuu M, = K quU o HE 3aBHCHT OT 4aCTOTHL.

Cnextp UM - curnana
Uy, (t)=U_ cos(a,t+msinQt)=U _cosa,t-cos(msinQt)—U sinaggt-sin(msinQt).
[Ipu manom urgexce moxysmuu (M << 1):
u,, (t)=U cosot—U_ sinat-msinQt =

=U_cosa,t — m;Jm cos(w, —Q )t —cos(aw, +Q)t .

CriekTp Takou e, kak nmpu AM.
[Tpu Gonpmux nHACKCax Momysiun (M > 1):

u,, (t)=U J,(m)cosa,t + iUmJn(m)cos( @, +NQ)t +
n=1

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



+32(=1)"U._J (m)cos( @, —nQt,
n=1
J_ (M) - pyukums Beccens mepsoro poja N-ro mopsiika;

J_,(m)=(~1)"J,(m).

0.75 Jo(m)  Jo(m)  Jam)  Js(m)  J7(m)

0.5
£ 025
0
0,25

-0.5 l | | ! | I l l |

0 1 2 3 4 5 O 7 8 9

WHIeKC MOTYILALII 77

Puc.8.6. I'paduxu pynkunii beccens.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Sh Sn = A |Ju(m))
A
— 44 - 1 ﬁ T l | T T =~ i
0 / fo F N\
fo—mF T it m F
Af=21
e S

IMIIPIHA CIIEKTPA

Puc.8.7. OTHOCTOPOHHUM aMILUIATYIHBIN CIIEKTp UM - pagunocurnania

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



HacTOTHBIN MOJAYJIATOP HA BapuKare

R1 5kOhm

&

VF1

47nF e’]
I

L1 100mH
T A

LA
L21.2mH
C1

. VG2

VD1 ZC836A

VG2 U0=3V, Um=2V. F=5kHz
Puc.8.8

B.A. Anexun. OnexTponnka u cxemorexuuka. 2016.
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Bapuxan — notynnpoBOAHUKOBBINA U0, Y KOTOPOro 0apbepHast EMKOCTh
P-N mepexo1a U3MEHSIETCS YIIPABIAIONIUM HAIPSIAKEHUEM.

C1 1uF =
+
—(&f

. VG1

L1 500mH
—

/ VS1 5V ()

VD1 ZCB36A

— i .

Puc.8.9. 3MepeHne eMKOCTH BapuKara

Ha4danbHas eMKOCTh BapuKara
1ZC836A paBHa 185 n®.

| =U_aC.

Y CTaHOBUM:

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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U,=01B,f=1591510°Tyc _ _ ln _
U 27 f

| =1 (A)107(®).

- m
01-27-15,915-10°
N3mensem Hanpspkenue VS1 ot 0 go 10B u onpenensiem TOK.
[Mpu U=0 makcumansusiii Tok | =1,85mMmA. C =185 pF - coorser-

CTBYCT JAHHBIM BAapHKallad.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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x [125,82n ¥:|342,49u

B

x[s242n  y[ierTm  ad
A-B

¥ 63,4n y:-1,52m

AMA[1]. O[V]

N\
|

-2.00m T T T T T T T T |
Q.00 50.00n

100.00n

Puc.8.10. I paduku TOKa B BapHKarie
[To u3MepeHHbIM TabuuHbIM 3HaueHuaM ctpouM rpadux C(U ):

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.
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200

185,
150
C(x) 100
80
50

34,
0

CMaKC

CMI/IH

| | U

01 23 45

6 8 10

30

CpenHee 3HAYEHHE EMKO-
CTHU:

C., ~80pF.

Puc. 8.11. 3aBUCUMOCTh €EMKOCTH BapuKamna OT HalpsHKCHUS

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B reneparope VG2 4aCcTOTHOTO MOAYJISATOPAa YCTAHOBUM IOCTOSIHHBIM
YPOBEHb

U,=3B,U_=2B, f =5«ly.
Wndopmarmonusiii curaar: a(t)=U__ cosQt = 2cos 27 -5-10°t
M3mepum nepuoibl UM-kosiebaHusl.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Puc.8.12. YacTOTHO-MOAYyTUPOBAHHBIW CUTHAII

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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T, = 8,33MKc,f =120xly, T,k =813wmkc, f, . =123klYy,
I =38, 54MKC fMW =117«lYy.

Jesnanms yactotel Af = 3kl y.

HacTOTHBIM AETEKTOP C OAUHOYHBIM KOHTYPOM
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Puc.8.13. YacTOTHBIM JIETEKTOP HA PE30HAHCHOM KOHTYPE

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.



-1.38 —

A

x [120,07k

¥ |-19,1

B
X |120.D?k

A-B
w0

¥ |-3u.22

¥ 11,13
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‘VM‘]

[4]: 1,5m[H]

VA3 1,4m[H] VAT 1,3m[H]

VAT, 1,2miH]

-39.56

————— —

100k

110k

120k 130k

Puc.8.14. Be10op paccTpoilku KOHTYypa
[ToaAKIIIOYMM YaCTOTHBIM JETEKTOP K YaCTOTHOMY MOAYJISATOPY. IIpoBoaum

moperupoBanne mist L, =1,2 ma n 1,4 mIs.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Puc.8.16. UnpopMallMOHHBIN CUTHAII B OJJHOKOHTYPHOM
4aCTOTHOM JIEMOIYJIATOPE

Nunyxrusrocts L, = 1,2 MI'H maet MeHbIe HCKaKeHHIA.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B.A. Anexun. OnexTponnka u cxemorexuuka. 2016.
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B.A. Anexun. OnexTponnka u cxemorexuuka. 2016.
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VM1[2]: 1,4m[H]]

VMA[]: 1,2m[H] |
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JIBYXKOHTYPHBIA YaCTOTHBIN AETEKTOP

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.
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Puc.8.17. IByxxkoHTYypHBbIM Y /]
B Y/l npuMeHeHbl pe30HAHCHBIE KOHTYPHbI L1C6 L2C8 C MAarHUTHOM CBS-

3p10. K cpegnen Touke L, uepe3 eMkocTh Cg HOAKIIIOUYEHO HampsikeHue Us.
K wenn D,Ry; npunoxero vanpsokerne U, =U, +U.,.

K wenn D3R;; npunoxero vanpsokenne U, =U, +U.,.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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Ecnu gacToTa BXOJHOTO CHIHANA paBHA pe30HaHCHOM, HanpsvkeHus U, u
U, omepexator U, Ha 90°, U, =U. ulU__=0.

6blX
Ecim f = f,, nporcxonur moBopor BekTopa 1 Ha BbIXOIE OyAET HAIpSI-
KCHHE,
B pexxnme AC-AC Transfer Characteristic momyunm mnepegaTodHyro Xa-
PaKTEPUCTUKY JBYXKOHTYPHOTO YaCTOTHOTO JETEKTOPA.
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Puc.8.18. Ilepenarounas XxapakTEpUCTUKA JIBYXKOHTYPHOTO U/I

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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[Monyunnu pesonancuyto yacrory Y1I: f = f, =121,64x[y.
[Hoakirounm Y/1 k yacTOTHOMY MOZYJIATODY.
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Puc.8.19. YacTOTHBIM MOIYJISATOP C YACTOTHBIMM JIETEKTOPAMHU

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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[loBTOpuM u3MepeHUE TEpPEeAaTOYHOU  XapakTepucTuku. llomydyum
f = f =119,91xly. O
b

B
®|119.91k ¥:11,29m

2.50m —

{ —
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Puc.8.20. IlepemaTounas XxapaKTEpUCTUKA YACTOTHOI'O JIEMOYJISITOpA
DTOH LEHTPAIBHOM 4YaCTOTE€ COOTBETCTBYIOT HMapaMeTpbl YaCTOTHOT'O MO-

nymsropa: L, =1,2mH U, =3B, U_=2B,f,, =5kl y.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B pexxume Transient moryduM CHUTHAJI Ha BBIXOJE YCHIIMTENS YaCTOTHOTO
nerekrtopa VM3
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Puc.8.21. MHdopMaliMOHHBIN CUTHAN B IByXKOHTYPHOM YaCTOTHOM
IEMOIYIATOPE

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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BueIBOIEI;
1. IByXKOHTYPHBIM YaCTOTHBIN JIETEKTOP UMEET BBICOKYIO JIMHEMHOCTD I1€-
PEAATOYHOU XapaKTEPUCTUKH.
2. OTCYTCTBYET BBIXOJHOE HAIPSKECHUE HA YACTOTE PE3OHAHCA.
[Ipuinoxenus

[ padpuky HaNpsKEHUM HA KaTyIIKAaX 4aCTOTHOI'O JETEKTOPA.

B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B.A. Anexun. Dnektponuka u cxemorexuuka. 2016.
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B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.
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