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HAYAJIbHASA WKOJIA MOCTPOEHUA
MMMYJIbCHbIX DC/DC-I'IPEOBPABOBATEHEI?I
(HETBEPTbIN KJTACCQ)

AnekcaHpp FOH4YapoB, K.T.H., reHepanbHbI KOHCTPYKTOP MPYNMbl KOMMaHUA «AnekcaHaep SNeKTprk»,
koopamnHatop PAIMNSIT — Poccnmckon accoumaumm Npov3BOaMTENEN MCTOYHMKOB MEKTPOMUTaHMSA

B uyeTBepTOM cTaThe UMKIaA «HayanbHas LKoMa» paccMaTpuUBaloOTCS
peanbHble npoueccbl, Nponcxoasue B 0AHOTaKTHOM OOGPaTHOXOA0BOM
npeo6pasoBaTtene (OOM) 1 ogHOTaKTHOM NPSAMOXOAOBOM NpeobpasoBa-
Tene (ONM) ¢ yyeToM pacnpeneneHHbIX Mapa3sUTHbIX MapaMeTpos.
B cTaTbe aHaNM3UpYIOTCS 0COBEHHOCTU PEXMMOB PaboTbl TPAH3UCTOPOB
BbIXOAHOro Kackaja, cpaBHMBalOTcA Xapaktepuctuku OOIN u OMNM, pa-
I0TCS KpUTEpUM BbiGopa onTUManbHOM CXeMbl Afisl pelueHUs KOHKPeTHOM

3agayn.

MMEPEXO/IUM B YETBEPTLIi1
KJIACC

B «TperbeM kiracces, B MpEAbIAyIICi
cTaTbe MBI PACCMOTPEJH  TIPWHITHI
JieficTBUSL poJHOro 6GpaTa aBTOMOOWIID-
HOW CHCTEMBI 3a)KMranmss — Hambosee
PacrpoCTPaHEeHHOTO B MUPOBOIl TIPAKTH-
Ke TMOCTPOCHUS WMIYJbCHBIX WCTOYHU-
KOB 3JIECKTPOIHUTAHNS OANHAPHOTO OJ{HO-
TAKTHOTO 0OPATHOXO/I0BOTO TPeo6pas3o-
Baresisi (OOTD).

Bxoanoe nampsprenue muranus U,
MoJaeTcss Ha TMOCJIEJ0BATEJIbHO COCIU-
HEHHbIE TePBUYHYI0O 0OMOTKY W1 Tpamc-
dopmaropa T1 um k04, peasu3oBaH-
nblit nHa MOII-rpansucrope VT1.

IIpu otkpbitom Tpansucrope VT1
nepsuunasg o6MoTka w1 tpancgopmaro-
pa T1 noak/oueHa K MCTOUHUKY BXO[L-
Horo Hampspkenusi U, W B WHIYKTHB-
HOCTH O6MOTKHM W1 MpPOMCXOANT HaKar-
suBanmne sHepruu. Ilocie 3akpbiBanus
Tpansucropa VT1 HakolieHHast sHep-
THs C TIOMOTI[BIO BTOPUYHOI 06MOTKI W2
yepes BbixogHoil auox VD1 mocrymaer
B Harpysky # 3apsiKaeT BBIXOIHOIM
urbTpytomuii kongencatop C1.

PeryampoBoyHast XapaKTepHCTHKA
OOII nenuueitna:

U Bx

Puc. 1. Cxema cunoBom 4acTu ogMHapHOro
OfHOTaKTHOro 06paTHOXOA0BOrO
npeobpasoBartens

Ten.: (095) 925-6047

UBX:UBXXNX@/(1_@)

rie N =w2/wl — xoadpdurment
tpanchopmarmn T1, a @ — xoaddu-
IIUCHT 3aMO0JHEHNS.

B mpempiyIeM Kracce Mbl HAIILTI /1Ba
MHTEpecHBIX MoMeHTa B padore OOII:

1) Takue e usMeHenuss @, KaKk u B
OIIII, puBoAAT K GOJBITIM U3MEHEHN-
aM BbIxojHOTO Hanpspkenus. T.e. OOIL
perysmupyercs B 60Jee TMUPOKNUX TIpejie-
JIaX MEHBIUMHU yCUJIHSIMI;

2) Tok uepes kongencatop C1 nmeer
XapaKTepHbI MEJIEHHO CIa/ Aot
YYacTOK BO BpeMs May3bl PabOTHI CHJIO-
Boro tpansucropa VT1, npuuem uactb
may3bl TOK MOXKET MATH HEe B KOHJEHCA-
Top (KOrjga IPOMCXOANT >KeJaHHbINH 3a-
P/ KOHZEHCATOpa), a U3 KOHJeHcaTopa
(paspaa konzgencaropa).

Tak ke, kak n 'y OIIII, B OOII ume-
eTCs /IBa BO3MOKHBIX XapaKTEPHBIX pe-
JKUMa 110 TOKY BTOPHYHOI OOMOTKH W2:
PEKUM HEPa3pPLIBHBIX TOKOB BO BpEMs
May3pl ¥ PEXNUM Pa3pPBIBHBIX TOKOB BO
BpeMsi mMay3bl PaGoOThl CHUJIOBOTO TPaH-
sucropa VT1. IIpuuem, B pesxkume pas-
pbiBHBIX TOKOB OOII 3aBbIinaer BbIXo/1-
HOE HaIpsKEHWE 10 CPABHEHWIO C Tpe/i-
MUCAHHBIM PETYJNPOBOYHON XapakTe-
PUCTHUKOIT 3HaYEHUEM.

W ecam rsiaBHbBIN Tepoil, 81acmenun
xosey, B OIIIl — TOK HamMarHuunBaHUS
tpanchopmaropa, To B OOII rinaBubrit
repoif — 3TO MHAYKTUBHOCTH OOMOTKH
Tpancdopmaropa. Kpurnueckoe 3nadve-
HUEe WHAYKTUBHOCTH TEPBUYHOI O0OMOT-
K1 w1, ompezessioniee rPaHUIly MEKIY
peKUMaMK HEPA3PBIBHBIX U PA3PBIBHbIX
ToKOB Tpancdopmaropa T1, paBHo:

L1 = UBI’)TX X T X
X (1 o @MHH)2/(2IBMX X N2)

http://www.elcp.ru

N3 aTOorO BBIPA)KEHUS BU/IHO, YTO
YeM MEHBINE TOK Harpy3ku, TeM O60JIb-
Myi0 WHIYKTHBHOCTb TpaHcdopMaropa
Heo6xoMMo obecrieunBarb. BenoMuuTe,
YTO TOXOKHUII BBIBOA MBI CHCJATH JIJIsI
UHIYKTUBHOCTH BBIXOJHOTO J[POCCEJISI
OIIII. IIpu aTOM MBI OTMETHJIN, YTO pe-
skM pa3pbiBHBIX TOKOB B OOIT Moxker
6bITb BeCbMa IM0JIE3€H TIPU MOCTPOCHUH
BBICOKOBOJIBTHBIX MTPeo6pasoBatesieii.

Haxonerr Mbl 1mokaszajim, 4To Mariu-
TONPOBOJ TpaHcdopMaropa MOCTOSHHO
HaAMarHw4eH, 4YTO JUKTYyeT HeoOXOo/1u-
MOCTb HCIIOJIb30BaHUS CEPACYHUKOB
MarHUTOIPOBOJA C COCPEJIOTOYCHHBIM
WJIM Pacrpe/ie/IeHHbIM 3a30POM.

PEAJIbHBIE IMTPOIIECCDHI
B IPOCTEVIIEM OOII

Koneuno, peanmpubiii OOIT umeer nu-
arpaMMbl HaNPSKEHUI U TOKOB, OTJIMYA-
IOIIECsT OT MOYTH W/ICATBHBIX [[arpaMM,
NPUBEIACHHDBIX B MPEABIIYIICH CTaThe.

Cpasy mocJjie BBIKJIIOUCHHS TPAH3C-
topa VT1 Ha guarpamme HanpsiKeHUs
Ha CTOKe Ha6JI0JaeTcsi JOCTaTOYHO Y3-
KWl BBIOPOC HAIPsIKEHWs, OObIYHO 3HAa-
YUTEJbHON BEJUYMHBI, MHOTOKPATHO
IPEBBINIAIONICH BXOJHOE HANPSIKEHUE
(cM. puc. 2a).

Hasuuune HakomnjaeHHO#W aHeprum
W = i?x Ly/2 B MHAYKTHBHOCTH pacce-
sauus Ly tpancdopmaropa T1 mpn BbIk-
JIIOYCHUU BBI3bIBAET PE30HAHCHBIN Tepe-
XOJHBII TIPOIlecC Ha CTOKE TPAH3UCTOPA
VT1. IlockoJbKy BeJMYMHA WH/yKTUB-
HOCTH PacCestHus Majia, TO 3TOT IIPOIIece
UMEET OTHOCHTEJIBHO HEOGOJIBINYIO JIN-
TEJIBHOCTD, W MTOJbYATHIN BBIOPOC POK-
naercs, kak u B OIIII.

OpmHako 3[ecb MMEIOTCS 3aMeTHbBIe
OTJIMYUST OT TIPOIIECCOB, MPOUCXOASIIINX
B OIIII.

Bo-1niepBbIX, JIErKO 3aMETUTb, 4YTO B
OIIII BbIXOAHOE HAampsiKeHne (GOPMUPY-
€TCsI C TIOMOIIBIO MHTETPATOPa, YCPEIHH-
tenss — BbixogHoro LC-duibtpa, T.€.
HaIpsiKEHNE, TTOCTYTIAIONIee C BBIXOIHOI
O6GMOTKM BO BpeMsi uMmityJbca (psmoii
X0/1) HPHHIMIINAIBHO GOJIbIIE BbIXOAHO-
ro. A BbIXOHAsi OOMOTKA, COOTBETCTBEH-
HO, MIMEeT KOJIMYECTBO BUTKOB, aJ[CKBAT-
HOE WMITYJIbCHOMY HAIpsiKeHU0 Ha 06-
MOTKE.
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B OOII Boixoamnoe HanpsKeHme
(opMupyercst HenocpeACTBEHHO € Bbi-
X0[HOI 06MOTKH BO BpeMs maysbl (06-
parubiii Xoa). A BbIXOAHAs OGMOTKa,
COOTBETCTBEHHO, UMeeT KOJMYECTBO
BUTKOB, a/IEKBATHOE BBIXOJHOMY HAlpsi-
JKEHUIO.

B pesysbrare KOJMYECTBO BHUTKOB
BoIxoHoi o6Motku OTIITI Bcerga mpuH-
UIHAJIBHO GOJIbIIE KOJINYECTBA BUTKOB
BbIxoHoit o6MoTkn OOII.

3/1ecb, yBa)KaeMblil YUTATEb YeTBE-
POKJIACCHUK, MbI JIeJIAeM OYeHb BasKHbIII
BBIBOJI.

Ilpu oAMHAKOBBIX BHUTKAX IE€pPBHUY-
HBIX OOMOTOK OJIHHAPHOTO MPSIMOXO/I0-
Boro mnpeoOpasosaresnss OIIIl u oau-
HAPHOTO 00PAaTHOXOOBOTO MPeobpaso-
Bareas OOIl koadduuuent Tpanc-

dopmanuu Ttpancopmaropa OOII
BCerja MeHblie, yeM y TpaHcdopMaro-
pa OOII.

T.e. Bropuunas o6mMorka OOII nme-
er mMamo BUTKOB n B OOIl mMeercs
6ompmras, uem B OIIIl pasnnma Mexmay
BUTKAMH TIEPBUYHON W BTOPHYHOH 06-
MOTOK Tpancdopmaropa. Ito 00ycJI0B-
JIMBAET 3HAYUTEJIBHO XY/IIIE YCJIOBHS
MaruutHoit cBsisu o6MoTok B OOII u
KaK cjeicTBue, OOJIbIIYI0 MH/IYKTHB-
HOCTb pacCesiiusi NMepBUYHOI OOMOTKH
tparcdopmaropa B OOIIL.

[Toaromy B OOII sneprusi BbiOpoca
W Gosbiite, uyem amneprus B OIIIL, a
UTOJIBYATBI  BBIOPOC HANMPSKEHHST  HA
croke Tpansucropa VT1 Bcerna Bbiie u
6o.biIe Mo gumreabHoctH, yeM B OIIII!

Bo-Bropbix, 3aryxaioime KoJeba-
Hus urosapdaroro Beiopoca B OIIIT mpo-
UCXOAAT BOKPYT JIMHUM  HAIPSKEHUST
BXOJIHOTO HHUTAHUST U Jajee 110 o6pasy-
omeit «mynka». B OOII 3aryxatommue
KoJIeGaHUs WTOJBYATOTO BBIOpPOCA TPO-
UCXOJSAT BOKPYT IMPHUBEAEHHOTO K Iep-
BUYHOI OOGMOTKE BBIXO/HOTO HaIpPsiKe-
HUSI, T.e. BOKPYT JIMHUU HAIPSIKEHUS
MUTAHUST TJTI0C TPUBEIEHHOE BBIXO/HOE
HAlPsSKEHNE.

B pesyabrare:

IIpu oaMHAKOBOH KOHCTPYKIUH
tpancopmaropa, B OOIl ucxoausiii
NapasuTHbIH BHIOPOC HANPSUKEHUS Ha
CTOKEe CHJIOBOTO TPaH3HCTOPAa 3HAYHU-
TEJIHHO GOJIbIE MO0 YPOBHIO M JHEPre-
THKE, Y€M AaHaJOTHYHbIi BBHIOPOC B
OIIII.

Ha mgmarpamme Toka Ha pucyHKe 26
1pu BkJIouenuu tpansucropa VT1 tak-
ke kak u B OIIIl, wna6mogaercs
«pOr» — TPeyroJibHbIi BBIOGPOC TOKA €
BBICOKOYACTOTHBIM  [IEPEXO/HBIM  T1PO-
meccoM. llosgBrenme gaHHOTO BBIGPOCA
CBSI3AHO C TEM, YTO BKJIOYEHUE TPaH-
suctopa VT1 06GbIMHO HPOUCXOIUT TIPH
3HAYUTENHHOM HAIPSDKEHUI Ha €ro CTo-
ke, T.e. Tpanzucropy VT1 npu Br/oue-

HUW TIPUXOINTCS pa3psiKaTh Ha cebs 3a-
PSKEHHYIO 10 GOJIBITION BEJTMYMHBI eM-
kocth C2. /la m BeIxognoit amox VD1
ele HaXOJUTCS B TPOBOSAIIEM COCTOSI-
HOW, B pe3yabTaTe TP BRIIOUCHUN
tpansucropa VT1 o6pasyercsi KOpoTkoe
3aMbIKaHUE BbIXOAHONH OOMOTKH TpaHC-
dopmaropa T1 na BBIXOAHON KOH/EHCA-
top C1. Ho mus atoro cayuas Besmdn-
Hy 9KCTPaTOKa, K CYACTBIO, OTPAHNYH-
BaeT WHAYKTHBHOCTD PACCESHUS TpaHc-
dopmaropa T1.

[l mpeioXpaneHms CUIOBOTO TPaH-
sucropa OOII or mpo6os n ot ryb6m-
TEJIBHON TEPerpysKN MO TOKY B TEPBYIO
odyepesb HEOOXOANMO TPHUMEHATDH TOJb-
ko MOII-rpansucroppl. OHH UMEIOT
YHUKAJbHBIC JIWHAMIYECKNE XapakTe-
PUCTUKN W TEPETPy309HYI0 CHOCO6-
HOCTh. A TJaBHOE, YTO y HUX TPAKTH-
YEeCKH OTCYTCTBYET SBJICHNE BTOPIMYHOTO
mpo6osi, He TTO3BOJIAIONIee HAACKHO TIC-
MOJIb30BaTh B BbICOKOYACTOTHBIX OOII
OUTIONIAPHDBIE TPAH3NUCTOPHI.

Kpome Toro, mpwHEMAaIOTCST CIIEIn-
aTbHbIC CXEMHBIE PEIICHWs, 3aIlNIalo-
Mye TPAH3NCTOPBI TO HAMPSDKEHWIO W
mo Ttoky. llemouka R1C3 xparkospe-
MeHHO 6epeT Ha cebs yMEHbBITAIONTHCS
paboumnii TOK 0OOMOTKH W1, 4TO O3BOJISA-
et GbicTpo u anerantho (1.e. 6e3 norepb
U 1eperpys3ok) BbIKJIIOUUTHCSA TPAH3UC-
topy VT1 npu oTHOCHTE/NBHO ILIaBHOM
HapacTaHWW HaMpPsKEHWsS Ha CTOKe. 3a-
MeJIeHne CKOPOCTH W3MEHEHWsS TOKa B
o6MOTKe W1 Ha aTame BBIKTIOYCHUS
tpansucropa VT1 cHuskaer Beanuuny
NTONBYATOTO BBIOpPOCA HAMPSKEHHUS HA
croke (Bcromuure dopmyay masi UH-
JNYKTUBHOCTH). PacriaToii 3a 910 100~
JKUTEJbHOE JIeficTBIE SBJSETCS JIOTOJ-
HuTesbHas Harpyska Tpansucropa VT1
Ha 3Tarne BKIIOYEHHOTO COCTOSTHUS, BE/Ib
3apsuKeHHbIil kKonzaeHcarop C3 mpuxo-
IUTCA paspsskarth. TaknM o6pasoM, ¢
nomortbio renoukn R1C3 dopmupyercs
TPAEKTOPUSA BBIKTIOYCHNS TPAH3NCTOPA
VTI1.

WHIYyKTUBHOCTD paccessHns TpaHC-
dopmaropa T1 (uHorga paxe napasut-
HOE sIBJIEHUE IIOMOraetr!) TaksKe MOIKET
CYUTATHCS CXEMHOH Mepoii, T.K. 4acTo
ee neiicreue B OOII, paboraiomunx Ha
BBICOKHX YaCTOTaX, JOMOJHSIOT Geppu-
TOBOI OYCWHKOW W T.I., OE€BacMOil Ha
BBIBOZL Oo6MOTKH W1 Tpancdopmaropa
T1. Beab po/ib HHAYKTUBHOCTH paccesi-
nns aBosika. C oJHOI CTOPOHBI OHA BBI-
3BIBaET BBIOPOC HAMPSKEHWS Ha CTOKE
tpansucropa VI1 — «urosky», HO C
JIPyToil — OHa He TO3BOJISICT PA3BUTHCS
sKcTpartoky uepes VT1 npu ero BrJoue-
HOW, Orpann4nBas GPOCOK TOKA.

C «urosikoii» 6OPIOTCS C TIOMOIIHIO
Pa3IMYHBIX Tlemouek, HampuMmep VD2,
C3, R1 na pucynke 1. 3Ta 1emnouka or-
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Puc 2. AnarpaMmmbl Hanps)KeHUs U Toka
CTOKa cunoBoro TpaHsucropa OOl

panndmBaer, obpe3aer BbIGPOC HAIPS-
JKeHUsI, KaK MOKa3aHO KPACHOU JIMHUen
Ha pUCyHKe 2a.

JlonosiHuTe/IbHbIE TIETIOYKH, THIA I0-
KasanubIxX Ha cxeme R4C6, R2C4, R3C5
UCMIOJIB3YIOTCST [JIJIsT YMEHDBIIECHUST YPOBHSI
moMeX, POKAAMNXCT B OOMOTKax, B
9JIEMEHTAX [EYATHBIX ILJIAT, B BbHIBOJAX
KOMIIOHEHTOB U T.JI. BCJIEJCTBUE PE3KUX
U3MEHEHUN HANPSKEHUN U TOKOB.

B o6uem, raasnoe — B OOII nocra-
TOYHO MHOTO TIPE/IIOCBLIOK JIJIST OTIpe/ie-
gennbix  norepb KIIJ[ 1mo cpaBuenuo
¢ OIIII.

[ymaiire.

Wrak, mocsie HeOGOJBIIOrO OTIbIXA
[OrOBOPUM O BBIOOPE CHJIOBOTO TPAH-
3UCTOPA.

BbIBOP CHJIOBOIO
TPAH3UUCTOPA OIIII
ITO HAIIPASKEHINIO U TORY

[TpomoszkuM  HalIe paccMOTpEHUe
npocreitmero OOII ¢ Bompoca BbIGOpa
TPAH3UCTOPOB U [IMOJOB IO HaIpPsIKe-
HUIO U TOKY.

[TocMoTpuM Ha AMArpaMMbI, TOKA3aH-
upie Ha pucynke 2. Kak 6b1 MbI He o6pe-
3471 € TIOMOIIBIO PA3JUYHBIX TIETTOYEK
MAPA3UTHBII BbIOPOC HAMPSDKEHUST HA
cToke cuiioBoro Tpansucropa VT1, Bce
PaBHO HEOOXOMMO OPHEHTUPOBATHCS HA
TO, YTO B CEPUITHOM MTPOU3BOICTBE OH MO-
sker pocrurath 3nadenus 10 — 20% or
CyMMapHOTO HAINpPSDKEHUST TUTAHUS U
MIPUBE/ICHHOTO K MEPBUYHOIT 0OMOTKE BbI-
XO/JTHOTO HAIPSKEHUST.

[Ipn MakcUMaIbHOM HANPSKEHUH TT1-
TaHus, KoOrja /JeicTByeT MHUHUMAaJbHbII
K09 OUITMEHT 3aMOJHEHIST NMITYJIbCOB, B
coorBerctue ¢ mpasuaom Ned (pasen-
CTBO BOJIbT-CEKYH/THOM TIJIOMIAIN HYJIIO 32
NEPUO/1) JIETKO BBIYMC/NTD:

—
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Prc 3. Cxema OOl — kocou MonymMmocT

Um,lx = URXJ\laKC X @Mm—{/(1 - @Mm—{)
"u
Uc.MaKc = UBx.MaKL + UBX MaKc
X @MV[H/(1 7 @MHH) =
= UBX.M‘dKC/(1 - @MHH)

Taxke 3anuimuTe COOTHOIICHUE ISt
OOII (nposepbre, BHIBOANTCS JI1 OHO M3
PEryJMpOBOYHOI XapPaKTEPUCTHKMI), KaK

@MVIH = @MaKC/(@MaKC X (1 - K) + K))

[Tpu mpoexTnpoBanuu 1mpeo6pasoBa-
Tesiell HaPsKeHUs BHAYasie 06bIYHO 3a-
JIAIOTCSI 3HAYCHUEM MaKCUMaJIbHOTO KO-
acpduimenrta 3anonuenusi. [las npeo6-
pasoBateJicii, paGOTAIONINX OT HU3KIX
BXO/HBIX HAIPSDKEHWIT, BO3bMEM, Hall-
pumep 0,66.Torga MuHUMANTBHBIIT KO3(]-
UIMEeHT 3aroHEHNs TIPU IBYKPATHOM
N3MCHCHWYM  HANPSDKEHHUS  TUTaHUS
(K = 2) Gyaer B COOTBETCTBUHM C HEJIH-
HellHOIl peryJMpoBOYHON XapaKTepuc-
TuKoi paBen 0,5. YBaskaeMblil yuTaTe b
MOKET TPOJIE/IaTh BBIYHCJICHUS ¥ T€o-
METPHYECKH, MOJIb3YsICh PaBHJIOM [14.

TOF/Ia Uc..\rar(c =2x UBX.MaKC'

Takum oGpasoM, ecan Obl  «HTOJI-
Ki» — BbIOpOCA U3-3a JCHCTBUS WH/IYK-
THBHOCTH PacCesiHis He ObLIo, TO YiKe
MPUILIOCh GbI BBIOMpaTh Tpanauctop VT1
Ha /IBOWHOE MAKCUMAJbHOE HAIPSIKEHUE
nuranus. Janee Gepem 10 — 20% Ha
urosibuareiii BbIGpoc 1 20 — 40% 3anac 1o
HATPSDKEHNIO, It 00ecTedeHnst HeoOXo-
MO HaJIe’KHOCTH. B pesysbrare ist
OOII ¢ THIOBBIM ABYKPATHBIM M3MEHEHN-
€M HAIPSDKEHUST TUTAHMS [OJIyYaeM:

UC.MEJ.KC = 32111 X (1 1 172) X 2 X
X UBX Makc (2 7 3 4) X UBX.MEXKC =
4) X UBX,MEIKC

BoiGop Tpamnsucropa Mo TOKY st
crabuausuposantnoro OOII Takke Kak
n s OIIIl npousBoauTCS UCXOAST U3
poixoguoir  Momaoctn OIIIl  PBoix,
KII, xoanoro nanpskenus U, (ckoc
BEPXYIIKN JUarpaMMbl TOKAa MOKa He
YUUTBIBAECM).

Cpennmit  Tok 3a mepuon Iy =
= P/ (KT X Uy ). VIMIysiscHbIin

Ten.: (095) 925-6047

TOK TIOJTy4YaeTCsT JICJICHUEM TOTO BBIPAXKe-
nug nHa @, coorBerctBylonmit Ubxmum,
HanpuMep @, = 0,66. Torma, ¢ yuerom
«porar (K, =1,2 ..1,5) nojiyuaem
Lovacet = (1,2 .. 1,5) x P, x K/(KIIJT x
X UBX,M'&KC X @.\IHKC)' Z[‘H‘H UBX,M'&KC MO’KHO
MOy IUTD T vz = (1,2 .. 1,5) x
XPBhIX/ (KHZ[ X UBx.MaKC X @Mm—r)7 B HalllEM
ciydae @y = 0,5. CresaB Heo6XOIMbIE
Borncsennd, A K = 2 momydaeM I e
6oabitie I, - 31ech BoiOupaeM I -

ABrop pekoMeHjayer st BbiGOpa
tpansucropa VT1 mo Toxky B TpocTeii-
miem OOII (rtunosoit KIIJI = 0,8, na u
CKOC BEPXYIIKH HEOOXOANMO y4ecTb, a
9TO0 mpuMepHO 1,2) UCIOIB30BATH COOT-
HOIIIEHUE:

Leyae = (1,2 . 1,5) x (1,2 . 1,4) x
x 1,2 x Py X K/(KH[I X Uy yare X
X @M'AKC) = (7 A 10) >< pBle/UBX,NIHKC'

C TakmM BBIOOPOM TOKAa MOKHO CMU-
PHUTBCSI, YYUTHIBast OOJIBIIYIO TIEPErPy-
3ounyio crmoco6Hoctb MOII TpamnsucTo-
POB MO TOKY, BCE-TaKH 3TO SHEPIETHKA,
00yC/IOBJIEHHAST MMITYJIbCHBIM — [TPUHITH-
oM JIeHCTBHUS. A BOT MHUPHUTHCS ¢ GOJTb-
M K03(UIMEHTOM TPEBBIMIEHIS HAll-
psurenust na croke B OIIIl me Bcerma
BO3MOKHO. IlpeicTaBbre, YTO MAaKCH-
MajibHOe BXOJHOe Harnpsiorenne 372 Bl
(BBIIPAMJIEHHOE Ha BEPXHEM TIpejese
+20% nanpsprenne 220 B). B stom cory-
yae HeoOxoauMo npuMersaTb MOII-rpan-
3UCTOPBI C MAKCHMAJIbHBIM HAPSKEHIEM
croka 1116..1488 B, kortopbie TeopeTn-
4ecKn 06JIQJal0T  3aMETHO  XY/IIIUMHE
CBOICTBAME 10 GBICTPOAEHCTBUIO U TIO
COMPOTHBJIEHUIO KaHasa, 4yeM 6ojiee Hu3-
KOBOJIBTHbBIE TPAH3UCTOPBHI U, CAMOE TJIaB-
HOE, KOTOPbIX MPAaKTHYECKN Her!

KAK BbITbh?

OO6bIUHO TyTeM CYIIECTBEHHOTO CHH-
sxermng KIT/T (¢ 80% mo 75 — 70%), a a0
COBCEM HeHY>KHOE JIUTIHEe TETIO W Teper-
py3Ka BXOIHOTO WUCTOYHUKA SHEPIHH,
3HAUUTEJILHO YBEJMYUBAIOT MOIIHOCTD T1e-
mouek R2C4 w R1C3VD2. Takxke wuc-
MOJIB3YIOT ~ CJIOKHDBIE METObI HAMOTKH
tpancdopMaropa, HampaBJIeHHblE Ha
YMeHbBIIEHNe MHAYKTUBHOCTU PACCESTHUS.
B pesysibrare yMEHBINAIOT WTrOJbYATHIN
BBIOPOC HA CTOKE TPaH3UCTOpa [0
2 — 5%.

ITO TO3BOJIAET, KaK MUHUMYM Ha
20% yMeHbIIUTh TpebOBaHUS K TpaH-
3UCTOPY 0 HANPSKEHWIO, B HAIIEM He-
peabHOM CETEBOM CJIydae MOSIBJISIOTCS
mudper 893..1190 B. Y:xe myume, T.K.
MOJKET TIPOITH TPAH3UCTOP C HAIPSIKe-
uem 900 B, a Takme TPaH3UCTOPHI C
YIOBJIETBOPUTEJIbHBIMI  XaPaKTEPUCTHU-
KaMW BBITTYCKAaeT HECKOJBKO (PUpM.

[lanee Ha TTOMOIIH B 3TOM HAIIpaBJe-
HUU pEIieHusi MPOOTEMbI TTPUXOIUT
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TOJIBKO BAPUAHT C YMEHbIIEHUEM MaKCH-
MaJbHOTO KO3 dUIMEHTa 3O THEHUS.
Jlist ceTeBbIX MCTOYHMKOB 3JIEKTPOIUTA-
uust mo cxeme OOIT o6bruno HCHOIB3Y-

10T @y = 0,4 — 0,5. Torma moxmo pe-
KOMEH/10BaThb:
UC.MaKC = BX V1<1KL/(1 @MMII) = Ksan x
X(1,02 1 05)X1 4 X Upy yare =
= (1,7 2) X UBXAMHKC'

A 3TO ysKe peasibHbIid CJyyail, T.K.
MOKHO TMPUMEHSITH HTHPOKO PaCIpOCT-
panennbie Tpansuctopel Ha 700 B. Xo-
T 3amernM, uto aag KIIJ[ pa6ora c
MEHBITUMHI KO02(hPUITMEHTAMHI 3aTl0JIHe-
HUS UMITYJIbCOB HE caMoe PaJIoCTHOE [ie-
JIO — pacTyT HOTepH.

Ho kak ke yMeHBITUTH Tapa3uTHBII
BBIOPOC HANpPsUKeHUsT 06e3 CHIKEHUS
KII/I, xak ncnoJib30BaTh 9HEPTUIO ITO-
TO BBIOPOCA B MUPHBIX TEJIAX ?

31ech yBaskaeMbIil YUTaTeTh BCIIOM-
HUM O 3aMeYaTeJbHON CXeMe, PaccMOoT-
PEHHOIl BO BTOPOM KJiacce.

EIIIE PA3 3AMEYATEJIbHAA
CXEMA

ITO TOT K€ KOCOI TTOJTYMOCT, HO /IS
OIIII (cM. puc. 3).

B aroil cxeme aneprusi mapasuTHbIX
BBIOPOCOB HANPSLKEHUs PEKYTEePUPYeT-
¢S B NEPBUYHBII WCTOYHWK TUTAHUS C
nomoteio anogoB VD3, Uto m mo3Bo-
ssteT coxpanuTb Bbicokmit KIT/.

W camoe rmaBHOE — 3Ta cXeMa TO3-
BOJIIET UMETh caMoe HI3KO0e HalpsiKe-
HUe Ha CTOKE CUJIOBBIX TPAH3NUCTOPOB
VT1. Ono He TIpeBbIIAeT HATPSIKEHNE
mutanuss  U,,. Komneuno, yBaykaeMblii
YuTaTe b TIOHUMAET, YTO CUJIOBBIE TPAH-
3UCTOPBI JIOJDKHBI OTKPBIBATBCS U 3aK-
PBIBATHCSA OJTHOBPEMEHHO.

CxeMa KOCOTO MOJyMOCTa MOKET a(-
dexrusio npumenatbes B OOII, npen-
HA3HAYEHHBIX /1T PaGOThI C IMOBBIIIEH-
HBIMI BXOJHBIMU HANPSKEHWSAME TTHATA-
nust. Kak MbI panee ykasbIBasm, 9Ta 3a-
MedaTeabHasg CXeMa TMO3BOJISIET WMCHOJIb-
30BaTh OTHOCHUTEJHHO JIEMIEBbIE CUIOBbIE
TPAH3UCTOPBI C HEBBICOKUM MPOGUBHBIM
HanpspKenneM. B atoMm ciaydae onnH 13
ee HeOCTATKOB, T.€. MOCJe0BATETHHOE
BKJIIOUEHNE HA MyTH pabodero Toka 06-
Motkn w1 tpancdopmaropa T1 aByx
TPAH3UCTOPOB, CTJAKUBAETCS TEM, UYTO
HU3KOBOJIBTHBIE TPAH3UCTOPHI UMEIOT TI0-
HIDKEHHOE  COMPOTUBJIEHIE OTKPBITOTO
KaHaja, BCJEJNCTBHE 4Yero OOJBITHX T0-
Tepb MOITHOCTH He MPOUCXONT.

TAK KTO JKE JIVUIIE,
MEPCEJEC NJIN IIEJKO?

T.e. oguHAPHBIIT OAHOTAKTHDIIH 06Gpart-
HOXOJIOBOIT TTpeo0pa3oBaTe b W  OfU-
HapHBI  OIHOTAKTHBIN MPSMOXOI0BOI
npeo6pasosaresib, OOIT umun OIIII. Tlo-
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emorpure Ha goporn (s 9TOrO JIydiie
BPEMEHHO TIePEHEeCTUCh 3a pyOesk). Easar
u te, u gpyrue, a uHorza Ilesxo paxe da-
lle BCTpevaloTest, yeM Mepcezechl.

Bor u na stor Bompoc, yBaskaeMblii
yyTare/b, He TOPOIIMTECh OTBEYATh.

[laBail nposeieM HEKOTOPbIe CpaBHe-
Hus.

IIo MakcuMa/JbHOMY HaIPSKEHUIO
Ha CHJIOBOM TPaH3HUCTOPEe UL OJUHApP-
HOTO OJHOTAKTHOTO TIpeoGpa3oBaTe.Is
HalPSDKEHUsT, ec/ld He UCIIOJIb3YeTCs 3a-
MeuaresbHasl cXeMa KOCOro II0JIyMOCTa,
HEOOXO0UMO

U yae = (4 . 5) X Uy yawe 202 OIIII 1
UC.M&KC = (3 b 4) X UBX.IW'AKC I[JIH OOH

T.e. 3uecn Ilesxko 3amMerHO OOTOHSET.
[To MakcuMasbHOMY TOKY:

Lve = (7 8 10) x P /U e

C.MaKc

OHU TIPAKTHYECKH OJMHAKOBDI.

ITo BO3MOKHOCTH WCIIOJTb30BATh 3a-
MeyaTeabHyI0 CXeMy KOCOTO MOJYyMOCTa
namu Ilesxko (OOII) u Mepceaec
(OTIII) uayT BpOBEHD.

Koneuno, cxemorexunuecku OOII
nporme OIIII. Oco6enno, korga B mOIy-
JISPHBIX JKypHATAX PHCYETCs TOJBKO YII-
POIIEHHAs CHJIOBAst YacTh, 3TaK 3JIEMEHTOB
Ha TAITh — TecTb. Torma 6pocaercs B Ta-
3a, yro B OOII BbIXOMHOTO [IpOCCEsS-TO
sHer! KoHe4HO, 3TO XOpPOIIO, MOTOYHBIX
aieMeHTOB MenbIte. OHAKO B peasbHOi
cxeMe, cofieprKallieill Beerja He OIH JIeCsT-

TOK KOMIIOHCHTOB — YyBa)KaeMbIil dWTa-
TeJIb, He OeprTe CXEMbI N3 PEKJITAMHBIX CTa-
Teit! — KoJImyecTBEHHOE Pasjinyne B KOM-

nonenrax OOII u OIIIT nusenupyercs.

[Hanbueiimee pacciegoBaHue 3TOro
JIETEKTUBHOIO MOMEHTA [IPUBOJUT K CJIe-
JYIOIUM CPABHEHUSIM U BOIIPOCAM.

Uro Jjyuine: uMeTb /JBa MOTOUYHbBIX
3JIEMEHTa, KasK/Iblil U3 KOTOPbIX OITUMU-
3UPOBAaH 110  3JIEKTPOMArHUTHBIM U
KOHCTPYKTUBHBIM IlapaMeTpaM BCJe/l-
CTBME [PUHIMINAIBHON BO3MOXKHOCTH
pasaesnth QyHKIK Tpanchopmaropa u
Jlpoccesisi B pasHble KOMIOHEHTBI ISt
OIIII, wim uMeTb HEAOONTUMU3UPOBAH-

MypHansi n3garenscrsa e
«2N1EKTPOHHbIE KOMIMNOHEHTbI?
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HBII TpancdopMaTop Ha TUIOXOM IS
TpancdopMaTopa MarHUTOIPOBO/IE JPOC-
cesist M OJHOBPEMEHHO WMETH JIPOCCEb,
KOTOPOMY SBHO MeIIaioT TpaHcdopma-
topublie atpubyter B OOII?

Uto myurie A8 HAJEKHOCTH: WMETh
Ha BBIXOJIE TIEJIYI0 THPJSHIY ATIOMITHHI-
eBbIX (3aTO OYEHb JCHIEBbIX) MU B JIyY-
MIeM cJIydae TaHTAJIOBBIX WM KepaMu-
yeckux (HO U Te, U Apyrue 6e3yMHO [0-
poru) xougencaropos 8 OOTII uiu 3ua-
YUTETBHO COKPATHTh KOJMYECTBO BBI-
XOIHBIX KOH/IEHCATOPOB, TIEPEIOXKNB
3HAYNTEJIBHYIO 010 (DYHKINN (UIHT-
parmm Ha BBIXO/HOI apoccesnb B OIIII?

UTo Jsydie A1 MacCOBOTO TPON3BO-
JICTBA: MOTaTh TOJBKO OJUH MHOTO 00-
MOTOUYHBIH KOMIOHEHT WM MY4YUTCS C
HaMOTKOH [JBYX Pa3HOPOAHBIX HEYHHU-
PUITMPOBAHHBIX KOMIIOHEHTOB?

[lasiee ciojia criopik MoryT 106a-
Buth, uTo ¢ OOII ropasno jerde peann-
30BBIBATh MIMPOKWIT AMAma3oH M3MeHe-
HUS BXOJHOTO HATIPSUKEHNS, IpyTHe ap-
TYMEHTHPOBaHO JoKaxyT, urto B OIIII
BCE-TaKM TYTh TPOXOKJICHUS 3SHEPTHH
IpH Tpeo6pa3oBaHn KOpode W TpsMee
(MOsKeT ObITb, MOITOMY OH HPSAMO XO-
aut?) u, Kak caeacrsue, KIIJT uyTh BbI-
me u T.J., 1 MHOTOE T.TI.

Hayunbiii u 1npousBojcTBeHHbBIIT
OTIBIT aBTOPa CYPOBO TTOKAa3al, YTO:

3apanee, anpuopmu, mpu BbIGOpE
CTPYKTYpPbI OJHOTAKTHOTO MPeoOpPaszo-
BaTeJisl HANps’KeHUs] HEBO3MOKHO OT-
narp npeanourenue OIIIl wm OOII,
OPHEHTHPYSICh TOJIbKO HAa 3HepreTHyec-
KHe XapaKTepUCTUKH: TOK, HampsiKe-
Hue, mouHocts, KII/I.

Camu nonumaere, uHade GOJIBITHH-
CTBO e3am0 6bI ToJbKO Ha Mepcemecax
nam ToJbKo Ha Ilesxo.

Heob6xoanMo, B Kak/IOM KOHKPET-
oM cayuyae OBA3ATEJ/IBHO noxpo6-
HO paccMoTpeTh o6a Bapmanra. U mpu-
HIMAaTh BO BHUMAaHWE HE TOJBKO HaIps-
JKEHWs, TOKM, MOIIHOCTH, IHANa30HbI
X N3MEHEHNs, MOBEJCHNE dHEepreTHyec-
KIX XapaKTepUCTHK B MPOTHO3NPYEMBIX
KPHUTHYECKNX W TMEPEXOIHBIX PEKMMAX.

Heo6x0auMo paceMoTpeTb TOHKOCTH
TEXHOJIOTHH TIPOU3BOJICTBA, KOHCTPYK-
THBHbIE HPUHIINIDBI, 3aK/JIa/[bIBAEMblEe B
u3/esine, yCJIOBHS TelJonepeaadn, Ba-
PHAHTBI KOMIIOHOBKH, OTPAHUYEHHS IO
BbIOOPY paboueil 4acToThl, HEOOXO/IH-
MOCTb MJIM BPEJHOCTb JAPOOJIEHHS KPYII-
HOPa3MePHbIX MOTOYHBIX KOMIOHEHTOB
Ha vacTu, TPeGOBAHUS HHU3KOMPODUIb-
HOCTH ¥ MHOTOE [[PYTOE.

Takum o6Gpasom, BbBIGOP MOXKET
ObITH C/IeJIaH TOJBKO C YUETOM MHOJKe-
CTBa KOHKPETHBIX YCJIOBHUII M OTpaHiu-
4YeHUil, B psi/ie CAy4aeB KOHCTPYKTHB-
HO-TEXHOJIOTUYECKOTO W TIPOU3BO/JI-
CTBEHHOTO TIJIAHA, HEKEeIH dJIeKTPHYec-
KOTrO M Hay4HOro.

Hy a kak »xe ObITb ¢ pPEKOMeH/Iall-
SIMH HEKOTOPBIX YY€HbIX, KOTOPbIE Ipa-
nniy npuMensemoctn OOIl n OIIII
MPUBOJSAT B BUJIE YKA3YIOIETO MOIIHO-
CTHOTO pas/iesieHust?

Asrop (y/bi6Gasicb) aymaer, 4To MHO-
JIET YYEeHOH MBIC/IN He OrpaHuyer...

UTAK, IOPOTOI1 U1 YBAYKAEMBIi1
YUTATEJIb 11 YYEHUK!

[omxen Bac nosapasuth, ecan Bbi
BHUMATEJIbHO, € KapamjanioM B PyKax
n3ydyaau Marepuajibl BCEX YeThIPex
KJIACCOB, MPOW3BOANIM CBOU MOJCYETHI
(a mnorza m BeIABASIM HEGOJbIINE JIS-
bl aBTopa, Hampumep, KoahD UIUeHT
HalPSZKEHWs] TIPU BIGOPE TPaH3UCTOPA
OIIIl B omHoit W3 ¢opMyJS HOKEH
6bITh He 2,8, a 2,4) —

Bor 3akonunsiu Havanpayro Hlkoury
U HEePeXonTe B HATHIN Kiacc 6Ge3 9K3a-
MEHOB.

[lasibiiie, B CJIelyIonunx KJaaccax Mbl
OroBopuM 0 GoJiee 3a/lyMUUBBIX, HO HE
MeHee MHTEPECHBIX U YBJEKATEJIbHbIX
MOMeHTax MPOdeCCHOHATBHBIX —pelire-
it B obsacti mmmyJbcasix DC/DC-
npeoOpasoBareieii.

Ho 310 y:xe 6ymer Cpemusisi mKoJa.

BruMaresbHo cJiesinte 3a BbITYCKaMU
«DJIEKTPOHHBIX KOMIIOHEHTOB»: MOKYyTaii-
Te JKypHJIbl, JAPUTE 3HAKOMBIM, TIPUHO-
cHUTe aBTOPY /IS Jaun aBTorpada!

VMIOHTAJMK
NMEYYATHDBIX NJNAT




