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AHnHa LiBeTtaeBa

B craTtbe paccmaTpmBaeTcsi BO3MOXXHOCTb CO3[aHNS BbICOKO3(DHEKTUBHBIX UMNYbCHBIX
MCTOYHMKOB 3JIEKTPONMTaHUA Pe30HaHCHOro HakonutenbHoro Tmna. MpueeaeHo
maTemaTu4eckoe 060CHOBaHNE BO3MOXXHOCTM peanu3auumn noao6HOro poga ycTpoicTs.
MpeacraBneHb! ocyMANOrpamMmbl, CHAITbIE C AeACTBYIOWMX 06pa3LyoB, NoATEBEpKAAIOWME

pe3ynbTaTtbl uccnenoBaHuii.

MHYHbCHbIe UCTOYHHUKHN BHEKTPOHI/ITaHHH
(UDI1) aBAAIOTCS HEOTHEMIEMOM YaCThIO
GOJIBIIIMHCTBA COBPEMEHHBIX JIEKTPOHHBIX
ycrporicts. OT ux 9 eKTHBHOCTH BO MHOTOM 3aBUCHT
9KOHOMMYHOCTD IIUTAEMBIX yCTPOICTB. [IpoBeneHHbIe
WCCIIeIOBaHUSL, TIPeJICTaBIIeHHbIe B paborax [1-4], mo-
TBepﬂI/IHI/I, qTo, HeCMOTpf{ Ha IIOCTI/IFHYTbIe BBICOKHE 110~
kasarenn koaduimenra nosesnoro gericrust (K1)
Ppsiia COBpeMEHHBIX UMITYJIbCHBIX HCTOYHUKOB, IMEETCsI
60JIBIIION 3aI1aC TI0 MOBBIIIEHNIO UX (D PEKTUBHOCTH.
A6comoTHO Bee cxeMbl UMITyIbcHBIX MBI moctpoe-
HBI Ha HpeOépaSOBaHI/IH IIOCTOSHHOI'O UJIN BbIHpHMHeH‘
HOT'O TOKa B UMITYJIbCHBIM BEICOKOYACTOTHBIN TOK C I10-
CIIENYIOIINM €ro IpeoOpasoBaHieM B TpeOyeMblii ypo-
BeHb HAIIPsDKEHUS Ha Harpyske. HakormieHne sHepruu
U TIOCIIeAIOIIIas ee Iepeiada Ha Harpy3Ky IPOHCXOIUT
B T€YEHHUE OJJHOTO IIepro/a PabOTHI JeKTPOHHBIX KIIIO-
weil. B aToM 1 cocrouT orpanutenue appexTuBHOCTH
COBpeMeHHbIX I/IMHYHLCHI}IX NCTOYHUKOB. I[OKa)KeM,

9TO IIpn HpaBI/IJ'IbHOI/uI OpraHnu3aluy HAKOIIJICHUSA SHEP-
THU B TeUeHNe HeCKOJIBKIX TAKTOB PaOOTHI KIIOUell BO3-
MOYKHO 3Ha4UTeIbHOE YBeandeHne 3G dekTuBHOCTH
umiybcHbIX VIOTI, rraBHbBIM 00pa3oM, 3a CIeT KBa-
IPaTHIHOTO POCTA SHEPTUH Ha PEaKTHBHBIX dJIeMeH-
Tax. AHaJIU3MpyeMas CXeMa 3aMeIeHNs IIpenCcTaBaeHa
Ha puc. 1.

Cxema 3aMellleHUs COCTOUT U3 IBYX KOHTYPOB. B co-
CTaB KQ)KIOTO KOHTYPa BXOJUT NOCTOSIHHBIH HCTOYHUK
HanpspkeHus V1 u V2, moaynpoBOIHUKOBBIN quof D1
u D2, unpykrusHblil onemenT L1 u L2, eMkocTHOI 2118~
MeHT Cl, pesuctuBHbIe aeMeHTHI R1, R2, R3, xapak-
TEPUIYIOMINE aKTUBHDBIC IIOTE€PU, IJIEKTPOHHDBIE KIIIOYU
J1 u J2, paboratourue B mpoTuBoaze. Oco6eHHOCTHIO
QHAIM3UPYEMOIT CXeMBI SIBJISIeTCS BKIIOUEHUE UCTOYHHU -
k0B V1 1 V2 06paTHOT IOJSIPHOCTHIO TI0 OTHOIIEHUIO
K BBIBOJIAM €MKOCTHOTO 3steMenTa Cl.

OmnepaTOpHBIM METOJIOM IIPOAHATU3UPYEM TIePeXOl-
HbI€ IIPOIECCHI B aHAIIU3UPYEMON CXeMe IIPU IIePBOM
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Puc. 1. AHannavpyemas cxema 3ameLLeHms
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Puc. 2. OnepaTtopHas cxema 3aMeLLEeHns B Nep1og 3aMblkaHus Kioya J1

MNcTouHNKM nutaHua

3aMbIKaHUH Kimoda J1. OnepaTopHas cxeMa 3aMeleHus aHAIN3UPYeMOi
ey IIpecTaBjIieHa Ha puc. 2.
B pesysbraTe pa3OMKHYTOTO COCTOSIHHS KJIIOYA ]2 BTOPOIT KOHTYP B CO-
CTaB€ CXEMBbI 3aMEIEHN HE PaCCMAaTPUBAETCA.
AHaHI/I3I/IpyH TIPOIECCHI B IIETIN 0 KOMMYTalluU, OTIPENEINM Ha9aIbHbIE
YCIOBHS:
ir,(0) =14,(0) = 7,(0

2 =10(00) =0, 1 (0) = ugy (0,) = uey (00) =0 (1)

Cucrema ypaBHeHHI 9JICKTPUYECKOTO PABHOBECHSI IIEIIH B OIIEPaTOPHOI
dopwme:
1 E
L(p)X| R +R, + pL, +— |=—L. 2)
rC, p

V13 BbIpakeHUsI (2) IIOTyIHUM OIlepaTOpHOe H300paykKeHUe TOKa IIEPBOTO
KOHTypa:

£,

I (p)=

Ll
prp Pt L

LG,

Opuruzan GyHKINE TOKA IIPU BBICOKOH TOOPOTHOCTH KOHTYpPa, 06pa-
30BaHHOT'O MHIYKTHBHOCTBIO L1 1 emkocthio Cl:

—5,t

E .
i,(t) =f1>< xsin(®,,f)’ (4)

1 cel

rze: 8, = (R, +R;)/2L, — xoabduriment saryxanms; o5 = Voy,2-8,> —
9acTOTa CBOGOMHBIX Komebanmii B meru; oy, = 1/VL,C; — pesonamchas
9acTOTa LeMH.

Crefryet OTMETHTD, 9TO B CXeMe 3aMeII[eHIIsT, [IPe/ICTaBIeHHOI Ha puc. 1,
B KX/JOM KOHType YCTaHOBJIEH [OTYIIPOBOAHUKOBBII auox. HasHadeHne
JIAOJA COCTOMT B IIPOITYCKe Of{HOI MOJIOXKHUTEIBHOM [OTYBOIHBI Koeba-
HUI1, BO3HUKAIOLIMX IIPY 3aMbIKaHIH KJII09a. [[10]] T03BOJISET UCKITIOUHTD
HOCTIeAYOLIHe KOJTeOaHMs!, IPUBO/ISIIIE K II0TePsIM SHEPIUH, U HAKOIIUTD
9Ty aHepruio Ha KoHpgeHcarope Cl.

C IIOMOII[BIO HAIIIEHHOTO 3aKOHA M3MEHEHHs TOKA B aHAIM3UPYeMOIt
IeNH HaiifieM BhIpaKeHue 1is Hanpspkerus emkoctu Cl. Hanpspkerne
1 TOK eMKOCTHOTO 9JIEMEHTa CBS3aHBI COOTHOLIICHIEM:

u.,(t)=u (0)+ij'i(t)xdt—ixj£xﬂx
“ “ Cl 01 Cl OLI

cel

xsin(w, )X dt =

cel

E, e
—L x| e xsin(w_t)Xdt- 5
o j (@.1) (5)

1 1(’05@1

OcumutorpaMMbl TOKA U HATIPSDKEHHSI B COOTBETCTBUH C BBIPKCHUSMU
(4) u (5) u ygerom peticTBust arona D1 npuBeeHs! Ha puc. 3.

Takum 06pasom, IIpH IIePBOM 3aMbIKaHUU K1o4a J1 emkocts Cl 3apsi-
IUTCS TPAKTUYECKH IO HANPSUKEHUST HCTOYHUKA V1.
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Puc. 3. OcuunnorpamMmbl Toka U HaNpsXeHWs B Nepuog 3aMblkanus knoda J'1

ITono6HBIM 06pa3oM IPOAHANTU3UPYEM IePEXOIHbIE IPOLECCH B AHAJIH-
3UPyeMOH cxeMe IPH MOC/IeYIONIeM 3aMbIKaHI! KJII0Ya J2 1 pa3MBIKaHUI
xmoda J1. OnepaTopHas cxema 3aMeIeHus aHaTH3UPYeMOII IIeTIH B 9TOM
ciIydae IpefCTaBjIeHa Ha puc. 4.

AHanuaupys MpOIecch B IeMH 0 KOMMYTAIUH, OTIPeJeIUM HadalbHbIe
yCIIOBUS:
i5(0) = 1,(0) = ,(0,) = 5,(0_) = 0, u;(0) = 1t (0,) = 1 (02) = upy (1), (6)
e U (1) — HampspkeHne eMkocTu Cl B MOMEHT I1€PBOTO Pa3MBIKAHHS
Kmroga J1.

CucreMa ypaBHEHHH 9J1eKTPUUECKOTO PABHOBECHS eI B OTIEPaTOPHOI

dopme:

Lp)x| R+ R+ pl, +—— |= L2 2@ -
G P P
Harinem opuruHai moxydeHHON GyHKINE U IpeobpasyeM ero K yro6-
HOMY BHUJLY:

ELQ(O) e’ XSln((‘)cszt)’

H(1) =
: LZ wceZ (8)

r1ie 8, = (Ry+R3)/2Ly; 0 = Vo2 = 8,% @y, = INL,C,.
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Puc. 4. OnepaTtopHas cxema 3aMeLLEHUs B NEpUOA 3aMblkaHus Kioya J2
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HatineM BeIpaskeHme i HanpspkeHus: eMKkoctn Cl mpu 3aMBIKaHUT
Kkio4a J2. HanpsokeHne 1 TOK eMKOCTHOTO 3JIEMEHTA CBA3aHbl COOTHO-
[IeHUEeM:

U, (1) =uq(0) _Cixjiz(t)x‘ﬁ =

E, +u,(0)
CLo,,

=u,,(0)- x[e xsin( @, )xdt . (9)
0

OcumuTorpaMMbl TOKA U HATIPSDKEHHSI B COOTBETCTBUH C BHIPKEHUAMU
(8) 1 (9) u yuerom aericrus arona D2 mpuBeneHs! Ha puc. 5. HanpspkeHue
Ha emKoctd Cl B IepUOJ 3aMBIKaHUS KIH0YA J2 MPAKTUYECKH TOCTUTAET
YIBOEHHOTO 3HAYEHNSI HAIPSDKEHHST ICTOTHHKA V2 IIPH COOTBETCTBYIOIIEM
U3MEHEHUH MOJISIPHOCTH.

ITpoBeneHHBII aHAIN3 TOCTEYIOIUX TAKTOB paboTh Kitodett J1 u J2
[I0Ka3aJI, YTO BHIPAKEHUSI Il TOKOB BeTBEN U HALIPSUKEHUST eMKOCTH IS
K&XIOTO TaKTa, KPOMe [1ePBOT0, UICHTHYHBI K HOCST PEKYpPCHBHBII XapaK-
Tep. HanpspkeHune eMKOCTH, PaCCINTAHHOE IS IPENBIAYIIETO TAKTa pabo-
TBI OJHOTO U3 KJIIOUEl, IBJISETCA HadaIbHBIM 3HAYE€HUEM [T BEIYUCIICHUI
TOKA ¥ HALIPSDKEHUsI Ha MOCIEAYIONIeM TaKTe.

3aKOHbI I3MEHEHMUS TOKOB BETBEN! 1 HAIIPSDKEHHST eMKOCTH HOCAT KOJIe-
6aTenbHbI Xapakrep. OfHAKO YCTAHOBJIEHHbIE B AHAM3UPYEMOI1 CXeMe
IMOMBI IPOITYCKAIOT TOJIBKO OJHY HOJIOKHUTEIbHYIO BOJIHY TOKA, BCIIEH-
CTBUE Yero HaIpsDKeHIe Ha eMKOCTH U3MEHSETCsI CTYIIEHTaTo, TOCTUTHYB
0YepenHOT0 MaKCUMAIBLHOTO 3HATEHSL. [JIs1 OTIpeesieH st aMIIATY AHbIX
3HAYEHUI TOKOB B [IOCIEIYIOIINX TAKTAX 3HAUEHIe BPEMEeHH B HAl/ICHHbIX

MNcTouHnkun nuranusa
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Pue. 5. OcuunnorpamMmbl Toka U HaNpsKEHWS B NEPUOS 3aMblkaHus Kiioya J2

BBIPOKEHIAX ONTUMAIILHO IIPHHAMATh PABHBIM YeTBEPTH ITePHOJIa CBOOO/I-
HBIX KOJIe6aHuH KOHTYPOB Ty = 211/® 4 = 21/ 4. [T OTIpeniesTennst ske Ha-
HPSDKEHUS eMKOCTH 13-3a (ha30BOTr0 CBUTA BPeMs ClieflyeT IPUHUMATD
PaBHBIM II0JIOBHHE [IEPUOJA CBOOOIHBIX KOJIeOaHUIT KOHTYPOB.

Up=0 i=0..3000

Tc

E1

ne —x
CixL1xa1 Yy

e M txsin(w1xt) dt if i=1

Tc

E2+n

—_— e 92xsin(w2xt) dt if mod(i,2) =0
C1xL2xw2V

n <« n-—

Tc

E1-n
nent — — x e xsin(wlxt) dt otherwise

C1xL1xw1 o

return n

|Co =0
—31xTc/4
E1 e . .
ICit1 = |m & —x xsin(w1xTc/4) ifi=1
1 ol
—52xTcl4
E2+U;
m 4 ————x xsin(w2xTc/4) if mod(i,2) =0
L2 ®2
-51xTcl4
E1-U; e
me ——X% xsin(m1xTc/4) otherwise
L1 1
return m

Puc. 6. PeKprI/IBHbIe anropuTMbl BbIYUCNEHNSA TOKOB BETBEV U HANPAXEHUA EMKOCTU ANA PasnnYHbIX TAKTOB paﬁOTbI KIto4en
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Puc. 7. PacueTHble 3Ha4eHus HanpAXeH1s EMKOCTU 1 TOKOB BETBEN 38 50 TakToB paﬁOTbI Kntoven
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MNcTouHNKM nutaHua

Puc. 8. Ocuunnorpammel HanpsixeHWst eMKOCTW 1 TOKOB BETBEW, Nony4eHHbIe B nporpamme MultiSim 11.0
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C 1esplo IOJTyYeHHs 3HaYeHHI TOKOB BETBEll 1 HAIIPsHKEeHUH eMKOCTI
ILJIS TIOCTIEYIOIIMX TaKTOB paboThl Kifodeit B mporpamme Mathcad 6pin
CO3aHbI PEKYPCUBHbIE AJITOPUTMBI, IIPeJICTaBIeHHbIE Ha PHC. 6.

B cBsA3K ¢ HaMYMEM B aHAIU3UPYEMON CXeMe aKTHBHBIX IIOTEPh, POCT
TOKa M HaNpsDKeHMs eMKOCTH ITPOUCXOJUT MO IKCIIOHEHIIMATbHOMY 3a-
xoHy. Taxk, mus ananusupyemoi cxemsl npu C; = 1 Mx®, L, = L, = 1 mI'n,
R, =R,=R;=10Mm, E, = E, = 12 B npezieibHOe 3HaYeHUE HANIPSKEHUS
eMKOCTH He IIpeBbIcUT 250 B, a 3HaYeHHe TOKa B BeTBAX — 7,5 A, 4TO IOJI-
TBEPIK/[A€TCS BLIYUCIEHUAMHI U Pe3yIbTaTaMH MOJIEIUPOBAHMUS CXEMBI
B mporpamme MultiSim 11.0 (puc. 7, 8).

Omnpenenus 3aKOHBI U3MEHEHNUS TOKA BeTBEH U HAPsUKeHUs eMKOCTH,
neperifieM K IJIaBHO 3ajade. OTpesie MM COOTHOIIEHHE MEKY 3aTpadeH-
HOI SHepruell ¥ 9Heprueil, HaKOIJIEHHOM B 9JIEKTPUIECKOM T10JIe EMKOCTH
Cl 3a pa3UYHOE YHCIIO TAKTOB PAabOTHI KIII0UEil. DHEPIUIO, HOCTYIUBIIYIO
K MOMEHTY BPeMeHH 1, OTIPEeJIeJIAI0T HHTETPUPOBAHIEM:

4
w=w(tl)=JuXixdt. (10)

J1st ananmu3upyeMoii cxeMbl HalpsbKeHue ncroynuka E1 nmm E2 mocro-
SIHHO ¥ paBHO 12 B. 3aKOHBI 5Ke M3MEHEHHUSI TOKa BeTBEl TPeOYIOT HOOIHNU-
TeJIBHOTO aHaMu3a. {151 ITepBoro TakTa paboThl KIIOUeH 3aKOH H3MEHeHIIS
TOKa (CM. BBIpaKeHHUe 4) HOCUT KoJebaTeabHBII 3aTyXalOII Nl XapaKTep,
HavaJbHas aMIIJTUTYJa KOTOPOTO BCEIIEJIO OTIPENeNsAeTCs HalpsKeHneM
ncrouynuka E1 ¥ peakTUBHBIM COTPOTUBIIEHNEM UHAYKTHBHOCTH L1. [lis
BTOPOTO TaKTa PaOOThI KIIIOYel 3aKOH U3MEHEHNsI TOKa (CM. BEIpaKeHHe 8)
TOYKe HOCUT KOJIe6aTeTbHBII 3aTyXaIOIINI XapaKTep, OTHAKO OIIpe/leIsIeTCs
nByMs cocTaBisiomumu. [lepBas cocraBisionias ToKa 3a/jaeTCs UCTOY-
uukoM E2. Bropast cocrassiioniast TOKa CBsI3aHa ¢ HAIIPsDKEHUEM U, (0)
emkoctu Cl, 3apspKeHHOM B TedeHHe IePBOro TaKTa CpabaThIBAHUs KII0Ya
J1. O6e cocraBisIoIIze TOKAa UMEIOT OfHY a3y, IpHdeM MaKCHMaIbHas
aMIUINTY/]a BTOPOH COCTABJIAIOIIEH TOKAa Ha BTOPOM TAKTe IIOYTU BJBOE
60JTBIIIe AMIUTHTYIBI TOKA TIEPBOI COCTABJISIONIEN BCIIENCTBUE IIPEBBIIIe-
HIS B JIBa Pasa HAYaJIbHOTO HAIIPSDKEHHUS eMKOCTH U (0) OTHOCHTETBHO
HanpspKeHust ucTounnKa E2. [l TpeTbero Takta pabOoTHI KIIOUeil 3aKOH U3~
MeHEHHs TOKa aHaJIOTHYeH 3aKOHY /711 BTOporo TakTa. OfjHako HadaJbHas
AMILIATY/Ia BTOPOY COCTABJIAIONIEH TOKA OT HAIPSDKEHUS EMKOCTH IOYTH
B TpU pa3a O0JIbIIe aMIUIATY/BI TOKA IIePBOIL COCTABIIONIEN OT HAIIPSI-
JKEeHIS HCTOYHHUKA.

Takum 06pasom, aMILIATYJHbIE 3HAYCHIST COCTABIISIIONINX TOKOB OT HIC-
touHuKoB O/IC E1 u E2 B ka)kgoM TaKTe TOCTOSIHHBI, YHCJIEHHO PABHBI
E,/w,L, = E,/®,L,, 1 olIpefieIAI0T 3aTPa4nBaeMyI0 Ha 3apPSIKy eMKOCTH
9HEPIHUIO.

Jlrozipl, ycTaHOBJIEHHBIE B KaKIOM BETBH aHATTU3UPYEMOI CXeMBI, yCTpa-
HSIOT OCIIeNyIOIIIe KOJIeOaHHs, KpoMe IePBOII MOJIOKUTEIBHOM ITOTyBOJI-
HBL. DHEPIHIO, 3aTPAvYeHHYI0 Ha 3Ky eMKOCTH, OIIPEJeNIIM C OKPYTJIe-

HEeM B O0JIbIIYIO CTOPOHY. [IJIs1 9TOTr0 ILUIOLIANH IIOTYBOJIH TOKA OKPYIJIAM
110 IUIOIIAMIY TIPSIMOYTOJIBHUKOB, OTPAaHUYEHHBIX 110 BBICOTE AMIUIUTY I~
HBIMU 3HAYEHHAMHE COCTABJIAIONINX TOKOB UCTOYHHUKOB E,/0,L; = E)/®,L,,
a I10 IIMpUHEe — OJHOI BTOPOIT [IEPHOLia CBOOOLHBIX KOIebaHUIT KOHTYPa,
06pa3oBaHHOr0 eMKOCTbI0 Cl ¥ HHAYKTHBHOCTHIO L1 MM HHIYKTUBHO-
CThIO L2, B 3aBUCHMOCTH OT TaKTa CpabaThIBAHUSI KIIIOUEL.

Il mapameTpos aHanu3upyemoit cxemsl L, = L, = 1 mI'w, C; = 1 Mx®
OfIHa BTOpAsi IIeprofia CBOOONHBIX KoNeGaHUI KOHTYpa COCTaBUT 1/2 =
99,4 mkc. Takum 06pa3oM, 9Heprus, 3aTpadeHHas Ha 3apSIKY eMKOCTH
Cl, 3a 11 TAKTOB PabOTHI KIIOYEH MOXET OBITh OIpelieIeHa CIIeyIOIIM
obpasom:

(11)

HaxomrenHas aHeprus 3apsoKeHHOM eMkocTu Cl Ha KaKOM i-M TakTe
OIpefessIeTcs KIIACCHIeCKOM KBaIpaTUIHON (YHKIIMe HAPsDKEHIUST:
Wy = CIUCUZ/Z, (12)
re Ugy;— aMIUIITYJHBle 3HaUeHNs HarpsoKeHus eMkoctu Cl, onpeneneH-
HBbI€ C IOMOIIIBIO PEKYPCUBHOTO aJITOPUTMA, ITOJIyI€EHHOTO paHee.
Ha puc. 9 mpencrasiens! rpad UKy 3HAICHUI 9HEPTUH, 3aTPATeHHON
OT HCTOYHUKOB K I-My TaKTy pabOTBI KII0Uell I HAKOILICHHON Ha eM-
xocru Cl.

0,04 B

E1? Tc
x—xi 0,03
olxl1 2

C1x(U)?
— 0,02~ i
2 o

oot & i

100

Puc. 9. I'padhuky 3Ha4EHUI 3HEPrUM, 3aTPAYEHHO OT UCTOYHIKOB K i-My
TakTy paboTbl Kntouei 1 HakonneHHo Ha emkocTn C1
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Puc. 10. pachvkv COOTHOLLEHNS 3HEPrI

AHanus rpaduKoB, IIPeCTABIEHHBIX Ha PUC. 9, TIOKA3bIBAET, 4TO KO3(]-
¢unment a¢ddeKTUBHOCTYH OFHOTAKTHBIX U [BYXTAKTHBIX HMIIYJIbCHBIX
HCTOYHUKOB He MOXKeT ITpeBbIIIaTh 100%. Mexy TeM 11 aHaIu3upyeMoi
CXeMBI IIPY HAaKOIICHUH 9HEPTrUH Ha eMKOCTH 3a 10—20 TaKTOB paboThI
KJII09eil BO3MOKHO IIPEeBBIIIeHNe HAKOIUIEHHOH 9HEePTUH OTHOCHTETLHO
HOTpeOIeHHOTO 3HaueHHs 6oJiee 4eM B [IBa pasa.

CoBepI11eHHO 04€BU/IHO, YTO yBeIMYeHHe BBIXOJHON MOIIHOCTH YCTPOI-
CTBa U COOTHOIIEHNS MeXTy 3aTPauyeHHO! 1 HAKOIUIEHHO 9HepTUAMU BO3-
MOJKHO 32 CIeT yBeIMIeHHs JOOPOTHOCTU KOHTYPOB (CHIDKEHNe aKTUBHbIX
HOTepPb) U yBeIMIeHNs HAIIPSDKEHHSI IePBUIHBIX HCTOYHUKOB.

PaboTa paccMaTpHBaeMOil CXeMbI BO3MOKHA M Ha MaJIbIX YacToTaxX. Tak,
IJIsT cxeMBI ¢ mapaMetpamu E; = E, =220 B, R, = R, =1 Om, R; = 0,1 Om,
L, =L, =150 MI'n, C; = 70 Mx® gacToTa CBOOOMHBIX KOJICOAHUI COCTABUT
50 I'y. Tpaduxu cOOTHOIIEHNS HEPT i IPeCTaBIeHb! Ha puc. 10.

B aTom cirydae onTuManbHOE BpeMsl HAKOTUIEHH s 9HEPTUU B KOHNIEHCATO-
pe— 25 TakTOB. 3HaUeHHUe 3aTPAadeHHOI 9Heprun 3a 1 ¢ 266x50 / 25 = 532 ]Ik,
HaKOIUIEHHOM — COOTBETCTBeHHO 179050 / 25 = 3580 k.

Ha ocHOBe J0Ka3aHHOTO KBaJPaTHIHOTO CII0c06a HAKOIIJIEH S SHEPTHI
BO3MOYKHO TIOCTPOEHHE GOJIBIIOrO Pa3HOOOPA3Ms YCTPOHCTB ITEKTPO-
IIMTAHWS C PA3THIHBIME CXeMHBIMH CIIOCOOAMI HAKOIUTCHHS U CheMa JHep-
ruu. Tak, IpoaHaIU3UPOBaHHAS CXeMa IePBOHAYATILHO ObLIA pealn3oBaHa
Ha [10JIyMOCTOBOH TPaH3UCTOPHOI CXeMe, IPe/ICTaBIeHHON Ha puC. 11.

JlanbHeliee IOBbIIeHIEe 9P OEKTUBHOCTH YCTPOUCTBA OBUIO TOCTHUI-
HYTO 3a CYeT UCIO0JIb30BAHMS MOCTOBOM CXeMBI M yCOBEPIIIEHCTBOBAHHBIX
CXeM ChbeMa SHEpPIHH.

JleTanbHBIN aHATM3 CXeM TaKyKe MOKa3as, YTO MPU OTCYTCTBUU AHOJ0B
MOSKHO JJOCTUYb aHAJOTUYHBIX U laKe JTYUIINX IoKasareneir. Hanndue

MNcTouHukmn

nATaHnAa

Puc. 11. MonymocToBas cxema ¢ NOACUCTEMOI yNpaBReHns
V1 ocLMnnorpamMma U3MeHeHUs Hanpsbxenns emkocTt C1 B nepyog HakonneHus
11 CbeMa 3Heprin Ha Harpysky

IHO/I0B He TpeGyeT TOYHOI CHHXPOHMSAIIH 110 YacToTe. Be3 momymposoy-
HUKOBBIX /IHO/IOB CXeMa PabOTOCIIOCOOHA B PeKIMe 0OBITHOTO Pe30HAH-
ca. ITpu 5TOM Heo6x0MMO K60 ITOTydeHNe CHHYCOMAIBHOTO CHUTHAIA
OIpeJeJIeHHOI 9aCTOTBL ¥ TOYHOE COBIIA[ieHUe 9TOU JaCTOTHI C YACTOTOMH
CBOOOIHBIX KOJeOaHUIT KOHTY A, 1160 paboTa OT MOCTOSHHOTO TOKa,
HO TOYHOE KPaTKOBPEeMEHHOe CpabaThIBaHNE KIII0Uell HAKAYKH IIPU PO~
XOKIEHHH OCI[H/IOTPaMMBI TOKA Yepe3 HyJIeBOe 3HAYCHHe.

BbiBoabl

B xome nccienoBaHmit 6BUI0 TOKA3aHO, YTO B PE3OHAHCHBIX KOHTYPax
BO3MOYKHO HAaKOIUIEHIE HEPI Ui, MHOTOKPATHO IIPEBBIIIAIOIIEH [0 3HAUe-
HHUIO 3aTPadeHHyI0 9Hepruio. KBanpaTHIHbI Cr10c06 HaKOIUIEHNS QHEPTHH
MOJKET OBITh IOJIOKEH B OCHOBY GOJIBIIIOr0 Pa3HOOOpasust IpeobpasoBa-
TeJIbHBIX YCTPOMCTB, BKII0Yas aBToHOMHbIe MIDII. -
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