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TOKOSaXpaHBarrla TexHr.rKa caMo B TeCeH Kpbf c[equq,nuut
JroTo ce foJrrrMo pasnoo6pasue oT 6asona cxeMrr Ha r,rM[v
rqa rexHr,rKa Haft-o6ll{o ce pa3Aenfl B ABe foJleMH rpyna":
_ - VcrpoftcrBa c r4M[yJrcHo npeo6paeynaHe Ha eneKl

u* (n\t) ln

Lr SBeCTHr.rTe r.rMrry,TcHr.r

Ha r4SBeCTIIvTe I,IMrryJrcHH

damuu4u

Te TOKOSaXpaHBa qr.l

IACI,lqCCKAT  JIHHCfiHA
rrpHJro)xeHHf. cr,eAa-
:Hara roKosaxparJBa-

ropu Ha Hanpex

ryflaropH Ha Ha

elne

ilpe-

ESerrzeeH u Mrry/rcHo-p oHaHceH
K C rrrr4poK4roKoSaxpanBarrl r43TOqH

o6nacr Ha rrpzJroxeHae

U*(at)

nP ab6fe r.rsBecrHrire
Ba IIW, HgOJrVtpaHI.I e.q,fl
np

HBarrIH ycrpoficrna ccc cHHy
npexeHr.tero ulw ToKa e npeo6pasyBareJrHur rr,ro4y,rl. flf6e paepa6oTeHa reopuflla vt fipaKrrzqecKoro nparox(eHwe
loBe peooHaHcul.t H KBaglrpegouancrw upeo6paeysare.rlra I u vt wl.

@Hr.1. 06o6qeua 6noxona cxeMa Ha

06o6uleuara 6norosa cxeMa
)r{eHire e [oKa3aHa na Qrzr. 1.
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Bxo,qgoro Hecra6rflHsnpauo nocroqHHo nanpexenHe, n
3axpaHBauloro ycrpoficrBo, ce npeo6pasyna or r4MnyflceH M

Ho HanpexeHue U,"(at), Koero cJreA rpanc$opmupaue (
eHepflrr ttpu Her.i3onHpaHn pefyJraropn) ce vanpaBs u $
6.ror<, xaro peay/rrupa B rrocrosHuo r,r cra6ulHar4paHo rzaxoA
onpeAereH L.rSxoAeH Anana3oH Ha HaToBapeHocT. B gasHcr.rl4o

KosaxpanBax{oro ycrpoftcreo stseAeHara o6parna BpbsKa M

H0 K"bM TOKOf
yJrarop B !,rMnync.i
H 3a[acgBaHe Ha

)a oT r43XO,U,eH

HanpexeHr{e 34

JrcHa MoAyJrarluq
KaTO npl{BeAeHr.rtl

a eHeprr4rr H3no/r3i

IIUIJEHT HA

reAeJrfl or saxpaHJ
, KOflTO npz KOel

BU XapMOHr,rK, g

orae npelaAen4
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B6pxy xoeQnqneura ua garrbJrBaHe H,a pa6oruoro HMry/rcH
B'bpxy pa6oruara My qecrora. Pae6rzpa ce, flpa rrecrorHo.HM
CbIqCCTBYBA CAHOBPCMCHHA NPOMflHA H HA ABATA IIAPAMCTbPA;
KOeQr4rIr4eHT Ha 3a[6JrBaHe OCTaBa O[peAersq.

llpanotrurroro HarrpexeHue U"* 1c,l /) ce npe4crann

,ll n=6
U".(r,r t):(Ju*Y++Z sin (Yn) cos (,

KbAero y e roesuqfieHr'r Ha sar6rrBa"f:, npaBobr'/r'
cTaBnrrBa oTHO[reHr{e MexAy BpeMeTO Ha BKJrroqeHO
KIIOTI Ha MOAyJraTOpa H neprdoAa Ha noBTopeHr4e Ha r.IMrry
Ha xapMoHr.rqHoTo HanpexeHHe

Or ropurza rzgpag ce BHXAa JrorIIoTo r4BnoJrBBaHe Ha
xapal(TepHo 3a ABere ocHoBHr.r npyrrH r{M[yJrcr-rr4 ToKosaxpa
Taxa uunylcHuTe ycrpolicrea cbc cr,rHycor,rAHo npexBbpnfiHe
BaT CaMO nbpBH XapMoHI,tK Ha rrpaBobfbJrHoTo HalpexeHr4e

tIl
Uu* (,or):3 sin nY cos o)1 l,

KaTO MaKCr{MaJrHaTa aMlr'rHTyAa Ha nbpBH XapMoHt..IK e npr4
nbJIBaHe y:0,5 ;

g^n* 11n,1: 
2uJ* 

sin ny:0,63{-/"*.n

Mar<cnuansara MorqHocr Ha r.rMrry.rrcHurr MoAynarop ce
BauIoTo HanpelKeHr.re H AonycTIrMUq TOK Ha rrpeBKJroqBaHe

Suquenr IIa oarrbJrBarr€ |:Q,g g

PIti*: u""ltu*12,

a MaKCHMaJTHaTa aMIrJraTyAa Ha BXOAHHS TQK, OTHeCeHa 3a

,I\ax
1*"" (rrlr):i sin zrT:0,63/il"*,

cJIeAOBaTeJrHo MaKcHMaJIHara MOrqHocT, KosTo e BbSMO)KHO
KGM TOBapa, e

Dmax _ Utux(o1)1max(o1)
' r - -----r--:0,405P9x*'

, Wru, KaBaHo c Apyrn .(yMr{; npn cHHycoHAHo npeo6pa
caMo qacr (40,50/0) or. naolqHocruur pecypc Ha HMrryJrcHr.lfl
6naro npuaruna c.lyuari.

Ot apyru crpaHa, roKooaxpaHBauluTe ycrpoficrna c nnr
BaHe Ha eJreKTpr{qecKaTa eHeprr{fl ce orpaH}rqaBaT caMo c
croqHHara c.bcraBna Ha HMnyJrcgara nopeAuua. flpoqecrr

32r

r.rMrryJrcr4 I4 npeAl
Hlie Ha raMrryJrcHr4S
rre; n e HoMepbTl

,BaHe ce n3no/l3B4
Mo,u,yJrarop n uaft1



IIpaBHTeflHHs
ropeAnqa. Ta
npeo6pasyBar

KbAeTO n e Koe(pr
I-[naara ocraHaJra
nyncHr4f MoAYJrarc
HIIfl I{STOqHIZK HA I

Ha HMnyJrcHr(fl MO)
rlm ea pemar

pe3oHaHCeH TOKO3A

MCHHOTO I,I3NOJI3BAI

Ha [ocToflHHaTa Cl
qa. O6qa 6rorosz
ua Sur. 2, ulog1err
reHeparop; I4Abl
I,'IOH - u3rorrHr4K
rperxKa BbB BepHr
nen rpauc$opMaro

@nr.2, O6u1,

flpvtnoxeuoro
cc3AaBa seo6xoAr.r
cn. I4unyrcHr.rflr v
TOp, KOflTO MO)I{e

CteAaAeHoro
AeHoarop C uauor
rioflcneH ua @nr. 3
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ra n @rnrtpunn 6nor orAeJrff caMo ri
Tara sgxoArroTo HanpexeHue npu rrour.nr
laTen ca C60TBeTHO:

U^ex:U"*T,

U^s*:U'*nllfl,
e roeQuqueHrbr Ha rpanc$opruaunrr Ha
\aHa[a [opeAHrla oT xapMoHnrrHH cbcT
oAyJlarop, lro 6uea rpn,rrpupaua, T. e. p€
rrzK Ha eHeprns. Tyx oruoeo cbrqecrByB
Hr,rfl MoAynaTop IIo BbSMo)r(Ha r.rsxoAHa I
a peuraBaHe ua npo6leua e Aa ce c6gAi
r roKo3axpaHBarrl MoAy/r, B OcHOBaTa Ha
lnoJroBaHe H rrpeAaBaHe rro npeo6paeyna
rHaTa cGcTaBHa H TaSH Ha rrbpBHfl XapM(
6rorosa cxeMa Ha ctaAaAenr.ts roKogaxp
KtAero I4M e rur4poquHr{o-r.rMrryJrcen I
I4Ob1 n VIQE2 ca nsxoAHr{ rrsnpar

3ToqHr4K Ha onopHo HanpelrieHr4e ; yf l
B Bepurr,rre Ha orpnrlare.lua o6parHa Bp:
popMarop.

l314

HMtI
AB'III

HCa

tAe
xoil

ICJIH
)HI,TK

AHBA
,TOAY

LI

bSKa ;

TABKZ

r pef

CHHq

ce Hi

ro Bp'r
r"{HOI{l

lT.
pearfil
Aa3
rpar

A I,IMN'

Ir,tOA]
roph
r-Sunr
nt-

Tp

rpancSop
tpa6oraa r

rlI{2HO B II
IHHO rr3[o

srdpa HMn
a/refHe eA
(T HA EHE

TJICHaTa rr(

.r [1] e

3f-
:bpHn
. ycLrJI
npeo(

or HMny
JraTop H r

14051w3 u"",

r
L-14M

wr]
I

va62
I rr w,

Y

W, I
L'

-"2

U,I

Tg !
yr2 / I

2. O6rya 6not

{eHoTo Bxo.n
,6xoAr.ruara
Hr.rflr MoAyn
rrroxe Aa 6r
eHoTo rrpoM
uauorxa W

rpnr. 3. Toft

,--
[,lor

IBAIq MOAYJI

rrHs MoAynarop,
npaBO'ITI6JIIIId
or SaAaBaulafl I

IfBAIII CI'THAJI.
rorra W, u npt
pMarop Tp, no,
E- nrn EC-tr.rr

ioBa cxeMa Ha cbSAaAeHufi ToI(l

,HO HaflpexeHr{e SaxpaHBa H.

sa npeo6paoyBaHero flopeArz
aTop nolyqaBa TaKToBa qe(

r,{,e npOMeHgHa OT B'bHIIIeH
eH./IrdBo Ha[pe)KeHHe SaxpaHr', na npeo6pasyBarenHr.rfl Tp
ce cbcron or Sepnrno 14

)3ax

uny,
iqa
:TOT

Yfip1
]aH
aHcr
pol

'Jr9Hara

npgBrrn

QopM?rop.
'Ba oT uM-
B [bqBHrI-

13I]oJrsFaHe

HMny4cHo-
) eAHqBpe-
eHeprl.rflTa
'a ropeAH-



Te)r{aBa ABeuarHHTHr{ Bepurn A n B cpa3nurrHo
paAr.r nnlcara Ha B'b3AyruHa MeXAHHa 3a Beprzfa
flpoqefl A sa MarHr.rrHa Bepr.tra A. Ha cpeAHoro
W1, W2 ( Wr, a na upailaara qacr, o6xsauara
cTaBeHa Hauorxa Wa.

flApo ca
OT MAI'HII

MAf HI,ITHO TKBJI€HI{e I]Oi
Bn ero Ha BbBAy[re4

CTABCHI,I HAMOTKII
BepHra A, e noJ

xapaKrep, KaKrq
Marr{HrHa BepHr4
ce nonyrlaBa noi

| [peoopasyBareJI{
r{rep. MafHr.rrHorq
npHno)r{eHHfl napal
cxeMaTa Ha ToSL

:o HaToBapeHocTT4
napaneJlHo Ha r43i
aMo pa3BbpsBarr{4
{AHO

7q

@nr.3. Cxeua Ha npeo6pasyBareJrHrr.rr rpaHcQopruarop

Hanpexeunero, nonyqeno or HaMorKa W3r Hocr{ cbrrlu
HsXOAHoro Hanpex(eHrie Ha MoAyJraropa [opaAH xapaKrepa r
B. Cnea rzanpaBqHe u Qr,r.rrrpapaHe or I,IOEI ua ntpnn rzexo

HanpexeHr{e no saKoHa 3a perynHpaHe Ha craHAaprHHfl npa. Ilpouecrire B MafHHrHa Bepura A o6aqe Hocrr Apyr xap
cbnpoTr.rBJreHHe, BbBeAeHO or Bb3.q,y[tHHfl npoqefi, SaeAHo c
Jre./leH KoHAeHSaTOp cz B HsxOAHa HaMOrKa wa npueex4ar
KJroH or rpanc$oprraaropa Ao nocJreAoBare.nen LC Kpcr, K6A

cToflHHO HaIIpeX(eHLre, SaBr.rceulo oT KoeQHrIr{eHTa Ha 3aIIbJr H  I{MTIVJICHOTd

Ha BTOprd HsXoA npeAcTaBnflBa ToBapHo c6[porHBnenue R
xoAHIlfl KoHAeHgarop Co (pecneKrnBHo Crrrrfr xaro C1 aua
QyHrqran). I4sxoAHoro HanpexeHr4e Ha HaMorKa Wn e cr.rHyc

u*,:#sin ny cos .o1/,

KbAero n1:WafW2 e npeBoAHoro oTHolIeHI,Ie Ha TpaH(
Bepr{ra A. C.rre.q HsnpaBflHe u Sumpupase or 6nor I4@
gur{o I4gxoAHo HarrpexeHr{e, paBHo ua eSerrueHara crofiHo(
HarrpexeHne (aro ue orqr{raMe sary6ure flpu asnpaBsHe H

lJusx.2= '?^]" sin ny.
fi tlZ n1

Vcnnsareasr Ha rperxra yf I B3r.rMa ran@opnaaqnr sa cr
flHHOTO Ha n'bpBLI r-t3XOA TTOCpeACTBOM CpaBHf,BaHe C rlan
Karo BbgAeficrna nrpxy roe$uqueuta Ha ganaJrBaHe cr,r
pefynupaHe. [pyrunr ycr.rJrBare.rr Ha rperxKa Vf2 caear.l L3XoAHo HaJ
npe)KeHI,Ie u sreAellcrsa B'bpxy qecrorara Ha aaAaBarqtrs
rroBrjulaBa IIpH HaManfBaHe Ha HaTOBapeHOCTTa U O6paTHO.
rrbflHr.r, qe nSxoAHoTo HanpexeHHe Ha BTOpn r.ISXOA SaBHClt

'eHeparop, KaTo q
Tpn6na Aa ce Ao1foBa Aa ce Ao.t

caMo oT rrecTol



TaTa, A H oT HaToBapeHOCrTa My wilv, KoeTo e cBrrloTo,
Ha LC Kpbra, c'bcraBeH or KoHAeH3arop C, l,r LlHAyKrr.]
Ha rpaucSopMaropa. Kpailnuxr r{spas sa aoxolHoro Han

I r 2Ur*Qsin nv
aJ n3x,2: '-----------i -- '

n rl2 n1

EcrecrseHo BeAHara B'rrgHnr{Ba Bbnpocbr
MH KaHaJra eAr4H Ha Apyr. Mox{e Aa ce Ka)r{e,
o6pagyBaHe He e olpeAe/rsqa Ba BaKoHa Ha
HEHHOTO }I3IVIEHCHHC B I'I3BCCTHI4 IDAHT4III4 HflMA
K HAJI,

nB/rBaHe oT saKOHa Ha pefyJrrrpaHe Ha n.bpBH rr3xoA. flp
ilu na 6r4e onpe4eJreHo u rapaHTr4pano cra6uJrno Hanp
u ilpw K9KBH ycnoBr.rfl ? Omoeoptr e rro.[ox(ureJreH rrpa

- KoeQuqr4eHrtr ua rpancSopMarlr{fl Ba MarHr4r

3A BJIIIflH
qe AoKo,'I
pefyrrHp
AA TI

flpa eroput pesoHaHceH KaHaJr nonoxeHrzero e p
npr4 fipoMflHa Ha FraToBapeHocTTa Ha TO3rZ KaHaJr qeCTO

ce rrpoMeHff oT ocHoBHaTa Ao HflKOJrr{O rrbTr4 rro-Br4coKa
rlero Ha rrpr4HyAeHr.r Korre6aHr4fl, gaBrzcu rz or onpe

6rge nzuaru ro-MaJrtK or ro3r{ Ba MafHHTHa geDzra A.
6rAe Hgn"brHeHo HeDaBeHcrBoro :

Ur*^l ,2[..t"*slnny
ttg

PSeTO 3a paBHII rrSXOAHrZ Harrpelr(eHr.Iff

- KoeSraurzeHTT,T FIa 3anT,,TBaI{e T
nocr 0,5 trprr r43]roJr3BaFre Ha nbpBrz xa
np14 r43no"rr3Bar{e Ha rpeTr.r xapNroHllK B
T(AH AJI.

llpelopruare/'rr{o e cborHou,reHr4er
nr KTJM xoeQuuueHra n0 Aa 6t4e c:sc cro
>KeHI4fl.

'Brs ocHona Ha HanpaBeHr4Te Dasr
na npeo6pasyBareJr or roiu na4, uanto
Zsnonsnau 6e xonrpo.nep g

SG 3524 B craFrAaprHoro My
cra6i't,rrus aqvflT a ro rrbpBIzfl
rhurvn .arr u ErY___ Y r "-""
D2uD3,t

Broous
urne. Toft cr
ra Ha FraMorKa W4 o6pasyBa rpe[rflrq
I4MnyJrcHvrtl KoHTpoJrep, olpeAeJreHa c p
BseeAeHara o6parua Bpb3Ka c aaoa D1
BaHe Ha qecrorara Ha npeo6pasyBarre
I.Ia n3xoAHoTo HanpaxeHHe Ha BTopr{ Ka
npl4HyAeHrzre KoJre6aHr.rfl, cbBAaBaHr4 o
crBeHara qecrora Ha No.ne6aHrzf Br,B BT

.ExcnepuueHraJrHara pea"rtr.is aur4f n
npaBeHrire pa3fJrexAaHrzfl H riHx{eHeprl
Qopuara Ha KoJreKropHoro nattpaxeHrre
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npes AI4oA D4 (ao,ly). Kprznure ca BacHerr{ rrpr4 cJreAHr,rre
ToK Ha nbpBr4 lzsxoA - 500 mA; roeapeH roK Ha Bropu usx,
Ho secra6z,/rr4srzpaFro Hanpex{eHrze - 30 V.

cllHycou1Horo HarpoKeHr4e Ha KoHAeHsarop Cb](ao.rry). Ha
SopMara. Ha KoJreKropr{r4ff roK .Ha rpaHslrcrop T2 (rope)

zav

lnir =70kHz

@nr.4, llpreuqunna eJleKrpnrlecKa cxeMa Ha npeo6pasyearela

@nr.5. @opna na Ko.rreKropHoro Harrpe)KeHr4e Ha rpaH3ucro
(popMa Ha cr.rHycorzAHoro HanpelKelrue na KoHAeHsarop C5

Hanpasenu 6nxa uenrepBa:nufl sa ycrauoBflBaHe Ha
BJn4fl.Hr4e Ha ABara lxaHzira. ZstuepeanvflTa 3a BruqHl4ero
Ha nbpBri KaHaJr B6pxy l43xoaHr4re xapaKrepHcrrrr<il Ha

6 Aepoxoclr,tr.ruecru n3cJrelBauua o Ernrapua, 8

D3
YS-21

+sVA

Ursx z
+sVB

c6
1 00pF

T2u



Ta6Jr. 1, a o6parnoro BJrLrsur.re e noKasaHo uara6n. 2. f,c
TeJTHOTO Btr4fHr{e Ha p$oHaHcHHfl KaHaJI B6pXy Xapar(r
HHg IrM[yJrceH KaHaJr" O6parnoro 3a cb>KaJreHae He e c6lqo'
qE NPU HAMAJIflBAHC HA KOHCVMA\I4flTA IIO OCHOBHI,Ifl KAII
HaJrnara i crofiuocr ce ry6u cra6u,nzeaqrrfl tto BTopI4fl I( uan. oco6eso axo rorl

Ta6,ruua I

B ttunuue ila. tr4mo6ap e Ho c mma Ha' n6p0a i auat. etp xy - ua xo daume
ranan (U"*.2, Y) npu Usx:3?Y

(Drzr.6. @opn,ta Ha KoJrexropHufl Tor(
npes 4uo4a D4

bo l, ioo | 2oo

Ha rpauslrclop T2 Soprua raa roxa

/'lry. 1, mA
Iilax' 2,

mA
25

0 5,182
l0 4,267
25 2,79
50 l;560

5.216 5,245
5,168 5,230
4,487 . 5,193
2,574 5,027

5,242 5,244
5,232 5,235
5,196 5,198
5,071 5,051

300

5,249
5,238
5,203
5,058

e HaroBapeH MaKcraMafiHo. ToBa cborBercrBa Ha Harrp r{re pa3'rJrexA
II CC AbJI)KII HA IIOHI{X(ABAHETO HA PA6OTHI4fl KOCSI4UI{EIIT a 3ar'r6rrBaHe no
BW I'l.aHaJr, a OTTaM pr Bb3MOMHaTa r{3XOAHa MOIIIHOCT .BropH lc.a*rail. laKa
eKclepI,rMeHTaJrHo 6e norBbpAeHo, rie BTopaar KBas anc'en I<aHail no cTe-
IreH Ha MaKCr4Mar'IHa HaTOBapeHOCT MO>Ke La 6'n/].le Ca
MaJroMorIIeH oT OCHOBHTTfl. :KaHAil. TOSLT $arr CtOr
cbcTog HI.Ie H a ooqollp u Jroxr4 M ar a p aar{oeJreKTp oH H a an a

BfT CbSAaBaHero Ha eQexrureu rzMnyJrcHo-pesoHaHceH

aeTo aHaJIoroBaTa qacT BI4 HarI4 KoHcyMI{pa no-MaJIKo oT
B gaKrloqeurre Moxe Aa, ce Kaxe, qe HalpaBeHHTe
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Ta6ruua2
Bauauuc t4 tt,rttflwgeifianft,w H{t,Bmgryl
oucmuku Ha n6p\u rcauaa (Ur"*. y V) npu

'r,i in '.:i', :. -r

tc a1 | n .ap p fu t aax o dtttq$e
Usx:30V

lusx. l,
MA

25 5,t47
50 5, l2l
100 5,095
500 5,079

| 000 5.068

. ..i . .:

' 5,187 5"i8Q i ,

5,120 5,116', ','I 6O9l ,r ,,:bjogg
,' 5:077 i 5;o7o -:

5'063 5,065 j

p o,6o,6ureu tsuA. Morar 'r,a 6,i\ar uaripandnu noAo6rurl p,asir
KaK6D rillu,}IMnyfi cHU lrp'eo6phsyearenu ff aro xonKperHa,oc
H airl' Hg )LIMTryJrcHo-pe3oH aHcrM ) npeosp.r3B'yts areirr, { :' I4urepec
c4eASaFreilo I{3:TOgfl HOBI flitr KotUSr{HH,paHr{ trpeo6p03y
{riflat\iu4:q€Il persrrrr ebo6pap rlo ronxperuo,'upzlerar a

JIrar6par)apa;

High-Frequencv Off-Line Conve
5. TemkiniD., U: Ca;lsson, G. Da

nant Converter for Spac Appli
6. Liu, K., R. Oruganti, -F. l,'Le

racteristics. - IEEE Trans. Power Electronics, 1987, 167-181.

5'la6 
'

5,117'
5;087
6j0f,6;
5,0s5 ,.

,, - 1r

1,, I e u u e n, A. Ha MorrlHocr. ABr, cnuAetelsrno S

!, Fregsm4nr Linear Power Sypply.Hydn Book
3. Switched Mode BLE, 1980.
4.Jovanovic, abisz, F. C. Lee. Zero-Voltar



An effective
source with

A. G. Genclrcu

pulse-resonance
w,tde field of ap

owef
lication

(Summary)
-l'he presence.of two main groups of

the field of the contemp6rthe f ield of the contemporarv radioelectronics is disc
analog digital electronics elecliic feed from modern p,
Subsequently the d of the pulse modulator arid truDsequenuy rne oegree oI the pulse modulator and
spectrum usage fijr:the low;ilass-es of pulse and reson
cussed. For the DurDose of the simultaneous'u.se of tpurpose of the simultaneous'use of t
and the constani pulse series constituent. a oulse-res
offered with two indeoendent stabilized 

'outnut 
voltaoffered with two,independent stabilized 

'output 
voltollefeo wltn two, lndependent stabilized output voltap

function of the transfoimer representing an infegrated,ni
been discussed, as well .as :the functlons and the .i

transformer output channels. Practical realization of the
prototype is presented, as well as the results of the t'
dence measurements. The operation of the scheme and
trated b_y photoes of the oscillograms of the operating
In conclusion, recommendations are given for-the dev
oI complex translormers.
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