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Baenean:e 

•· B smepaoll ljlnan:Ke MeTonn:Ka aKcnepn:MeHTa ''lac'ro caS13aaa c n:aMepexmeM n: cneKTpo- . 

MeTpn:poaaun:eM KopOTKHX speMeaablx n:HTepaanoa, nanpn:Mep, npn: n:aMepenn:n: cneKTpa aaep

rn:l! pa31UI'!HbiX 'laCTHll no apeMean: nponeTa, II3Mepean:n: apeMeHn: )!(H3l!H noan:Tpoaa B paa

nn'IHbiX BemeCTBax, H3M9p9HHH Bp9M9HH )!(1'13HII B030Y)!(J:19HHbiX COCTOSIHHII smep 1 onpenenel!HH 

Bp9M9HHbiX xapaKTepHCTHK ljloToyMHO)!(I'[Tenel\ 1'1 T,J:I, 
,_ 

B HaHoCeKyllnaol! oonacTn: nnst cneKTpO_MeTpn:poBSHI'ISI Bp9M9HHblX HHTepaan~B mnpoKoe 

pacnpocTpaaeane nony'lllnn: speMeJIHble aaann:aaTopbi, oclloBaHHble_ aa nn:ael!aoM . npeo6pa3oaa-' • 

an:n: speMeHHbiX cneKTpoB B aMnnn:Tyllllbie c nocnenyromn:M aaami30M aa MHoroKaaanbllbiX 

aMnnl!TYllHbiX aaann:3aTopax. . Han:6onee 'IaCTO n:cnonb3yiOTCII -npeMSI:-aMnnn:TyllHhie npeoi5paao

'saTenn:, paf5oTaiOmHe no Hpl!Hllllny 'cTapT-CTOn' H no npn:ann:ny 'nepeKpb!THH', 

' . . . ' 
flonpo6Hhxl! aaami3 xapaKTepn:CTHK pa3mi'lHbiX Tn:noa BpeMl!-aMnnn:Ty)lHbiX ·npeo6paaosa- · 

' . -111 
Tenel! naa B o6aope • 

CxeMaoe apeMenaoe pa3pemeane Aa*e cpaaHnTenbHO aecno*HbiX apeMSI-aMnnaTyllHbiX 
. -12 . ' . 

npeo6pa3oai1Tenel! nocTHraeT (5 -;.7) • 10 cex; B TO *e npeMll np11 pa60Te npe.o6pa3ona-

Tenel! · OT HMnynbcoa C.lUIIITannliitnoanblx C'leT'lHKOB speMena.oe pa3pemenne · ( ljll!3aqecKoe 

·pa3pemeane) , OObl'lHO liB )lBS nOpllllKB XY)!(9, :3To CBS1381IO, B 'ISCTHOCTH, C aMnnHTYAIIbiM 

pa36pocoM HMnynhcoa, nocTynaromax. IIa BXOAl,l npeoop~aoaaTenel!, .HMnynbcbl paanll'lHbiX 

SMHnHTYll HM9lOT paanl!'!IIYIO KpyTH31Iy HapaCTSIIHll ljlpOIITS H liOCTHrBIDT nopora 'IYBCTBHT9nb

H~CTH BXO)liiblX ljl~pMHpOBSTenel! KOm:lepTepa B pa3nii'IIIbl9, MOM9HTbl Bpe~eiilie ,flyCTb BXOll..: 

noll nMnynhc ·nMeeT aMnnnTyAy A, , ljlpoJIT aapacTannll t ljlt B nepBOM npn:6nn*eHnn 

ljlpOIIT llapaCTSHHll MO>I<HO annpOKCHMllpOBSTb HpliMOli. (pHC, 1), Torn a p83HOCTb Bp9M9H 

cpa6aTbiBann:ll sxonfioro ljlopMnposaTenSI oT nMnyn~>ca c aMnliaTyAolf, paanol! nopory; n _ HM

nyn~>ca c aMnnaTyAOII A, oy}:leT panna 
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u 
ht=tq, (1--:r), 

(1) 

r.[le un - -nopor npeoopaaoaaTelt>I. 

Bxo.[laott .popMapoaaTenh npeoopaaoaaTen>I aanycxaeTC>I OT llBYX o.[lHoapeMeHHYX car

nanoa _c paa)IJ'I'IHYMH aMnliHTYllBMll B paanye MOMeHThl apeMeJm, EcnH na OllHH BXOll no-

• CTynaiOT HMnyru.Chl C 11,.0CTO>IHHOl! /lMllnHTYllOl!, a HB BTOpO:l! npHXO.[l>IT HMnyltbChl C Henpe

pbiBHYM CUeKTpOM 8MUnHTy.[l1 TO paaopOC BpeMeHH Cp808ThlB81IHH BTOpOrO cPOpMHpOB8T91tH 

COCTSBHT L\ t = t cP , Jlng IIY'IIllHX 00p83UOB BpeMeHHYX cPOTOyMHOlKHTelteJ! t <jl ltBlKHT 

a npe.[lenax 2-4 ncex, noaTOMY "nnaaaHue• MOMenTa cpaoaTYBaHH>I .PopMHpoaaTenel! BY3o

aeT f5onbmue H3MCHBHHSI BYXOllHYX curnanoa c npeoopaaoaaTenSI, T.e. 3H8'1HTen&no yxyllmHT 

paapemeHue cxeMY, 

nonnll<9HHe nopora cpaoaThlBSHH>I He UOBhlCHT paapemeHHe, TSK K8K KPYTH3H8 Hapa

/21 K CTaHHH nMnym.coa B Ha'lanhHOM yqacTKe yMeH&maeTCSI • poMe Toro, npn yMeHbmeHHH' 
' /3/ ' 

nopora cpaf5aTYB8HHSI 3Ha'IHT91tbHO yaeltH'IHBaeTCH BltllSIHHe npenHMnynhCOB H B03paCT8--

eT 3arpy3Ka KaHaltOB I<OHBepTepa IllyMOBbiMH HMUYJibCaMH ljlOTOYMHOlKHTeltSI H ljlOHOBYMH 

HMnynbcaMH B cny'lae paoOTY Ha ycxopuTene. 

JlnSI yMeHbmeHnH anunHHSI aMnnuTynnoro paaf5poca na apeMennoe paapemenne a He-
- /4/ 

KOTOpb!X Cliy'laSIX UpHM9H!IIOT nuljlljlepeHUHpOBSHHe HMUyltbCOB C ljlOToyMUOlKHTelieil , npu 

aTOM noahlmaeTCSI xpyTuana nponu.P.Pepeanupoaa~Horo HMnynbca, a nonoJKeHue TO'IKH nepe

ce~eHnn nynH no HeKoTopol! CTeneHn He aaancuT OT aenu'IHHhl aMnnuTynhl, Onnaxo lllt<I 

TO'IHOrO YCTSHOBJieHHSI UOitOlK9HH<I 3TOH TO'IKH H900XOnHMO UOHHlKSTb nopor Cp808Tb!B8HHSI 

CXECMhl1 'ITO npuaonuT, xax yJKe 15Mno cxaaaHo, K yaenuqemuo aarpyaox u yaeltH'19HHIO 

anunHHSI_npennMnyn&coa. KpyTH3Ha HapacTaHHn HMnyru.ca npu nuljlljlepeanupoaaHnH noaYmaeT-

/4/ ' 
C<I H9' oonee, '19M B 2 paaa , no3TOMY UpH KOH9'1HOM nopore 'IYBCTBHT9libHOCTH BliH<I-

HHe 8MUliiiTynHOrO paaopoca OCT89TC<I. 'iaCTO HCUOitb3yiOTCSI nuljlljlepeHUII81tbHbl9 nHCKpHMH

HSTOpbl nnn OTOOpa HMUYitbCOB C 8MUliHTynaMH1 COOTB9TCTBYIOIIlHMH "oxny• nHCKpHMHHSUHH. 

-Taxoli MeTon llBBT xopomne peayltbTBThi, HO npn aToM 3HB'IHTeltbHO yMeH&maeTCSI s#ex-
/5 6 7/ ' 

THBHOCTb perucTpannn. B paooTax ' ' anTopbi ncnonbayiOT KOMneHcanl!IO aMnnHTY.[lHOro 

paa6poca, OCHeBSHHYlo Ha CM9IIlHBaHIIH BXOnHhiX CHrHaltOB C BhlXOnllhiMH UpH _ coomonelll!H 

11900XOnHMbiX COOTHOIIlBHHl!- UOligpHOCTeil H 8MIIItHTYll CHrHaltOB, nonof5HyiO KOMU9HC~UHIO 

MOli(IIO ocym,eCTBHTb KaK no onHOMY axony, TaK H no nnyM. OnHaKO 3TOT cnoco6 Tpe6yeT 

liHII9HHOil nepena'IR SMUitHTyn BO BC9M CII9KTpe 1 T,e, <jloToyMHOlKIIT91tll noJilKHbl paoOTSTb 

a nuHeliHoil o6nacTn. KpoMe Toro, nMnynbCY c BhiXOllOB <jloToyMHOlKIITenel! Heo6xonnMo 

nonanaTb Ha CMemnaa,H_He 'lepea liHH9HHhl9 CX9Mhl nponyCK8HHH1 TBK KBK .B npOTHBHOM 

CJiy'lae Ha pa60Te Upeoi5pa30BST_en'eli 6ynyT CK83biB8TbCH <jlOHOBbl9 aarpy3KH <jlOTO~MHOlKH

Teneii, B llBHHOil pa6oTe OUHCSH ap9MH-8MUitHTynHhiH npeo6pa30B8T9nh1 OCHOBSHHblli HS 
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nonoM cnocof5e KOMneacannn BnHliHnSI aMIInBTYll1Ioro paa15poca Ra apeMeiiROe paapemeiille1 

H UpnaonnTCH peaynhT8Tbl IICKOTOpbiX H3MepeHH:l!, npoaeneHIIhlX C IIOMOim.IO STOrO npeo6-

paaoaaTenSI. 

npHIIUHII KOMU91ICB.[lHH U'OitOK-CX9M8 npeoop830B8T91tSI 

npOCMOTp OOitblllOro KOJ!Jl'I9CTB8 OCII1Ili1tor'paMM IIMnyllbCOB OT CUliRTHitltSIUHOIIHbiX 

C'I9T'IHKOB npn npOXO)!(HeHnH '1Cpe3 CUHHTllnlt>ITOpbi 38piDKeHHbiX "1:8CTlllt nOK83hlB89T
1 

'ITO_ 

nepenJme <jlpOHThl HMIIYnhCOB C OOnhlllOl! TO'IHOCTbiO MOlKIIO antipOKCHMHpOBaTb npsn.tol! 

IIHJIHell1 IIaxnoH KOTopo:l! MeHSieTC>I B 3!1BHCRMOCTH OT aMUIIHTYll liMnynhcoa, _ Ha ocnoaannn 

STOrO paCCMOTpliM B03MOlKHOCTb IIOCTpoeJm>I Bp9M>I-8MlliiHTYnHoro _npeol5p830B8Temr, 

onpenenmomero HHTepaan apeMeJm MeJKny Ha"':anaMH HMnyru.coa OT C"':eT'IHKOB ll HMeiOmero 

Bb!COKHJ! llOpOr Cp808ThlB8HliSI nnH yMe1IbmeHHSI BltH>IHH>I <jlOHOBhlX 3arpy30I< <jlOTOyMHO~Te

nel! a ocnaonena>I anumasr npenHMIIynhcoa. 

nycTh na pac. la), puc.l15) ljlpOIITbl HMHylibCOB1 aanaiOIIlHX llH81tH3HpyeMblli HHTepaa/r 

BpeM9Hll, npoaeneM nae llp>IMhl9 q H m IIapaliit9nhHO OCR BpeMeHH p • Ha ljlurypbi 

ABCD nerKo nony"':HTh BhlpaJKenu>I nnn AB 

AB = 2 E F - CD+ K ( 2 u 
1 

- u 
2
), 

(2) 
1 1 

rna K = ( --- --) ; Ka , K6 - KPYTH3Hbl napacTaHHSI ljlpoHTOB HMnyn&coa a) n 15) 
Ka K6 , 

COOTBeTC.TBeHHO, T~e. Tanrencbl yrnoa c aepmuHaMn B TO'IKax A u B 

JlonyCTHM1 'ITO OT ypOBH~ n 1 paoOTaeT apeMst-aMnnuTy.[lHI>Il! npeoopaaoaaTen& 

a OT ypOBH>I u 2 - npeoopaaoaaTen& 2. B nallhnellmeM apeM>I-aMnnuTyAHMe npeo6paaoaa-_ 

TanH, p800T810IIlll9 OT pa3liH"':HbiX H0pOrOB 1 oyneM H83hlB8Tb Bp9MH-8MllltHTynHhlMH KOHBep

"':9J>8MH1 8 BCIO CHCTeMy B 1{9/tOM - BpeM>I-B.MllltRTYAHbiM Upeoopa30B8TCiteM, npennonaraeT

-C>l, '!:TO KOHBepTepbl HMCIOT Bb!p8lKeHHbl9 noporOBYe X8p8KTepnCTHKHo noporl! CpaoaTb!BaHBH 

ahioepeM cnenyiOmnM oopaaoM 2 u i c u 
2 

, Torna 

AB~2EF-CD. (3) 

C H3MeaeaueM AMnltHTyn axonnhlX curJianoa (i:::M. puc, 1) 15ynyT uaMensrT&cst u OTpea-

KH EF R CD 1 KOTOpble na xonaepTepax npeoopaay!OTC>I_ a R3Meamomuecst aMUnuTynbi 

v, • v 2 COOTB9TCTB9HHO, HO pa3HOCTb (2EF- CD) I paaJiag AB I oyne<r OCTaBaTbCH 

llOCTOSIHHOil, TSK KBK npupameHH>I EF(L\tq) oynyT a naa paaa MeHbme1 'leM npupameHHsr 

CD(L\tn>) • B BMllltHTynax 3TO aanumeTCSI: V 
0
=2V

1
-V

2
HitH 

~ = v
1 

_ ~2 (4) 

TaxnM oopaaoM, .npuMenrut necno)!(nyiO nornKy (nenenue V
2 

nononaM u nocneny10mee 

CltOlK9HHe C npOTHBOUOnOlKHbiM 3H8KOM C V
1 

)1 MOlKHO llOny"':HTb H938BHCHMyiO OT BXOAHhlX 

5 



aMnnnTyA BellR'lRHy, KOTOpa!! COOTBeTCTByeT RBTepaany BpeMeBJI MeJK}:Iy .HMnyJibCaMn. ¢JaK

TH'leCKH, onncaHHhllt npnnnnn S!Bll.BaTC!I npHMbiM CllaACTBHeM H3BeCTHOlt raOMaTpH'leCKOll 

TeopeMhl o cpeAnell nnann Tpanennn. 

EnoK-cxeMa npeof5paaonaTen!l npKaeAena lUI pnc. 2. Ha BXOAhl I n II noAaJOTcn 

crrpnnaTenbHb19 RMllynhCbl OT <jlOTOYMHOlKRTenelt, C]:IBRHyThle OTHOCRTellbHO Jlpyr Jlpyra. 

KonnepTep 1 , paf'icrraiOIIIHli oT nopcra u1 , npeof'ipaayeT nnTepaan npeMenn MalKJly nM

nyllbcaMn B aMnnBTYJlY VI , a KOHBepTap 2 t paf'ioTaiOIIIHll OT nopora U 2 .- B BMnllRTYAY 

V • 3aTeM HMnynhCbl C KOHBepTapOB CKllaAhlBaiOTC!I na CYMMaTope 3 no <jlopMyne (4). 
2 . 

BhlXOAHOil nMnyn~>c c cyMMaTopa ycnnnaaeTCn n nocTYnaeT na aMnnnTyAHhlll. anannaaTop. 

npnH!lHllHBIIbHBSI CXCMB KOHBapTepa I! CYMMaTopa 

Ha puc. 3 npnaeAeHa npnnn:annanbHasr cxeMa KonaepTepa. YIMnynbChi, nocTynaiOm:ae 

na axoAhi I a II , noAaJOTcsr na oAnoanf'ipaTophi Tn1, Tn4, nopor CJ)af'iaTbiaannn KOTo-

phlx perynnpyeTCII conpcrrnnnennHMH R 1 , R 2 • YIMnyn~>Cbi OAnoanf'ipaTopa, npoilAn nop

Ma'nhHO OTKpbiTyiO AHOAHYIO !lellO'lKY n
1

, n
2

, n
3 

(n
7

, n 8 , n 9 ), nepef5paChlB8IOT :ynnellb

Hb!H }:IHOA Tn
2 

(Tn
3

), paf'ioTBIOIIIHil B pelKHMe Tpnrrepa, D Apyroe yCTOil'lHBOe COCTOSIHHeo 

06paTHhill cf'ipoc Tpmcrepoa ocymecTBnlleTCH. KopoTKoaaMKHYThiMH oTpeaKaMn Kaf'ienell PK-2. 

Ha Tyi!JiellbHbiX AHOABX Tn
2 
(Tn

3
) <jlopMHpyiOTCII crrpnuaTellbHhle npiiMoyrollbHble HMnynbCbl 

nnnTellbHOCTbiO 2T 
3

, rae T 
3 

- gneKTpnqecKaH annna <jlopMnpyiOmero Kaf'ieng. B Teqenne 

3TOrO apeMeHn BllHHHHe OAHOBHf'ipaTopa Tn
1 
(Tn

4
) Ha Tpnrrep Tn2 (Tn3 ) HCKll!O'lB!"TCn, 

IIOCKOllbKY AIIOA n3 (~) 38Kpb!T. C<jlopMIIPOBBHHbie IIMnynbCbl qepea ycunnTenn c oomeil 

oaaoll T 1 (T 2) nocTynaiOT na AHOAHhlil npeoopaaoBaTellb n4. n5. n6. TpaH31ICTOpb1 T 1' T 2 

ll03B011SIIOT HCKlliO'liiTb aaanMHOe BllHSIHIIC TpnrrepoB T n2. T n3 Apyr na Apyra. 

~aCCMOTpHM paf'ioTy AHOAHOrO npeof5pa30BBTC11H. B HCXOAHOM COCTOHHHH AHO):Ibl n 4 , n 6 

OTKpb!Thlo nnoA n
5 

3aKpb!T
0 

TBK KBK ero xap~KTapHCTHKB CMemena OTHOCHTellbHO xapaKTa"' 

KpeMHHeBbli! AHOA). 
piiCTHKII AHOAOB n

4
, n

6 
anpaBO~ 

npn llOCTyUlleHHH TOllbKO OAHOrO 

(n
4

, n
6 

- repMBHI!eBbiC AHOAhlt n 5 -

c<jlopMnponannoro I!Mnyllbca c T 1 (T 2 ) 38XpbiB8eTC!! 

COOTBaTCTBYIOIIII!li AHOA n
4 
(n

6
), HO nOCKOllbKY BTOpOi! AIIOA npOBOAHT t AHOA n 5 OCTaaTC!! 

38Kpb!Tb1Mo npn OAHOBpaMCHHOM UOCTynneRHH npnMOyrollbHblX HMnyllbCOB AHOJ:Ibl n 4, n 6 . 

3aKpb!BaiOTCSI Ha apeM!! nepeKpblTHSI HMnynbCOB, a AHOA n5 OTKpbiBaeTC!Io EMKOCTb co na

'lHHaeT nnnelino 3apHJKaTbCH C llOCTOSIHHOfi ROCO. rAe R :;R'·R"/R'+R". nnstnnnei!-

HOrO npeoopa30BaHHH HHTapBBna BpeMeHH B aM!lllHTYAY HeOOXO}:IHM00 'lTOObl nOCTORRHan 

R 
0

_ C 
0 

Gbma Mnoro oonhme npeo6pa3yeMoro nnTepaana. 

B paccMaTpnaaeMOM npeMSI-aMnnnTYAHOM npeo6pa3oaaTene, KaK yKa3blaanocb Bblma, 

ncnonb3onaJmcb ADa ananorn'lHbiX KOliBepTepa c pa311H'!HbiMH noporaMH cp~f'iaThlBBHHSI. 
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Cnrnanhl c R 0 C 0 neno'leK KOHnepTepon no.r:~aaanncb na .r:~n<jl<jlepenunanbHbill yc11nn-

Tanh (T 
4 

T 
5
), npnnnnnnallbaag cxeMa KoToporo noKa3ana na pnc. 4. Ha BXOA B nocTy-

naeT Cnrnan C KOHBepTepa, paooTaiOIIIero OT nopora U 
2 

; Ha BXOA A - C KOHBepTapa, 

paf'ioTaiOmero OT nopora u 1 • C nepeMennoro conpoTnnnennH R k , CTOSIIIIero B 3MRTTe

pe TpaH3HCTOpa T 
3

, HeOOXOAHMast' Allli onTnM'anLHOH KOMnencaunn 'lBCTb carnana UOABCTCH 

na 6a3y TpaH3HCTopa T 
4

; a na f5a3y TpaH3HCTopa T 
5 

'lepe3 ananorn'!Hhlli 3MHTTapHbiil 

noaTopaTellb no.r:~aeTcn nonnhril carnan c KOHBepTepa, paocrraromero oT nopora u 1 • Ha 

AH¢¢epennnallbHOM ycannTene T 4, T 
5 

ocymecTan.HeTCSI Bbi'l~Taime cilrnanon, a IIX pa3no=b 

'lepea 3MHTTapHbili nonTopnTellb T 
7 

no.r:~aeTcSI na ycnnnTenL YYIC-2 n Aanee nocTynaeT 

na 256-KananhHbili aMnnnTyAHhlll anannaaTop. 

B cxeMe KonaepTepa u An<jl<jlepennnan~>noro ycllnnTensr npnMeneHbi DhiCOKO'!acToTHhie 

repMBHHeBble TpaH3HCTOpbl T 1 - T 7' nMnyllbCHbla AHOAhl Tnna 2n503E (nl.~'n3.n5.n7. 

n
8
,n9), nt8(n

4
,n

6
), TYHHellbHbie AHOAhl Tnna 3Y!301f, L 1= L

2 
~ 0,8 MKrH, 

0CROBHble·xapaKTepiiCTHKH npeoopa30BBTeng 

Oc~oBHble xapaKTepncTHKH npeoopaaonaTeng onpe.r:~enstniiCh npn paf'iOTe oT aneKTPII'le-

CKHX RMITyllbCOB C nepeAHHMR <jlpOHTaMR t<jl=t HCeK. 

Paooqnll: Aaanaaon. npeoopaaoaaTenst no nepeKpb!THIO ne>KI!T a npeaenax 4-30 nceK. 

OAHaKo aepxnroro rpanmiy npn neooxoAHMOCTn MOJKHO ynenn'lHTb, yannmm Kaf'ienn ¢opMn

poaanna n ynenn'lnB eMKOCTb C. 11nTerpanbHaH nnnell:nocTb npeof5pa3onaTena npi!BOlliiTC!! 

na pnc. 5. Ha p11c. 6 noKaaano naMenenne BhlXOAnoro cnrnana npeoopaaonaTen>t c ncnollb

aoaanneM KOMnencannn n f'iea KOMnencannn OT aMnnnTyAhi axoAHhiX HMnynhCOB. CxeMnoe 

paapemeHHe npeoopaaoaaTen!! nyqme 20 nceK. 

CxeMa ynpaaneHH!! 

Heof'ixoAHMbrM ycnoaneM npaBHnbHOii paf'ioTbi npeo6pa3onaTeng stBnsteTCH npenhrmenue 

BXOAHhlMR BMnyllbcaMR HH>Knero n aepxnero noporon. Ecnn axoanoll: nMnynbc npeablmaeT 

TOllbKO .SIRJKHHH UOpor U t , TO H8 BhiXOAC CyMMaTopa nOSIBll!!eTC!! cnrnan C ABOliHOli aM

nnRTYAOli, TBK KaK B 3TOM Cny'iae He Bbl'liiTaeTCH cnrnan C KORBepTepa, paf'iOTaiOIIIerO 

OT aepxnero nopora . U 2 • floaTOMy npu 3Ra'l:RTCllbHOM aMnnnTyAHOM pa3opoce BXOJ:IHblX 

~MnyllbCOB Ry>KHO OT.61IpaTb Te HMIIYllbCb10 81\.!IIllHTYAB KOTOpbiX npeBbiiiiaeT aepxnnll: UOpor 

cpaeiaTblBaHHH npeoopaaoaaTeii!!. nng 3TOro Obi/Ia paapaoOTBHa CXeMa ynpaBneHH!!, npe.r:~

CTaBnCRHaSI na pnc. 7. YIMnyllbcbl c BbiXOAa cxeMhi ynpaaneaast noaaJOTCH na BXOA ynpaane-

RHSI 8RBnR3aTopa, TaK 'ITO ananna npOH3BOAHTC!! TOllbKO npn COBnaAeRH!!X agannanpyeMoro 

Hll.myllbCa C HMnyllbCOM ynpannennst. CxeMa COCTOHT !13 ABYX AHq,¢epeHAHBllbHbiX ):IHCKpn-

7 



MIIHaTopoa, cnraanhl c xoTopbiX nocTynaroT aa aneMeHT OToopa coananeani!, Bxo.O.Hbie nM-

nym,cbl, 3a.O.epmaHHbl9 C nOMOIIlbiO KOaKCHallbHbiX Kaoenei!, no,o.aiOTCSI Ha BXO.O.bl C , D 

• cxeMhl ynpaaneaast n qepe3 aMHTTepawe noaTopnTenu T 
1

, T 
2 

nocTynaroT na .tUICKpHMHna-

TOpbl .11
1 

T.ll
1

, .11
5 

T.ll
4

• 11Mnym,c c o.o.aoanopaTopa T.ll
4 

3anycxaeT Tpnrrep aa T)l3, xoTo

pbii! <jlopMIIpye: OTpH!laTeJibHhlii npstMOyroJibHbil! HMnym,c, .O.IIHT91IbHOCTb KOTOpOrO 3aAaeTCSI 

nnuaol'i xopOTK03aMKHyToro xaoenst PK-2. JlnuTeJ!bHOCTb a'roro HMnym,ca onpenensteT pa6o

'1Hli .o.aana30H npeoopaaoaaTenst no ynpaaneanro, Ha onaoanopaTope T.ll
1 

<jlopMapyeTCst HM

nym,c .O.nHTeJ!bHOCTbiO t u = 8 acex, PemnM paoOTbi onaoaaopaTopa aa T~ Bhlollpll.eTClt 

TaKHM 00p830M0 'ITOObl OH cpaoaThlBan O'r CyMMbl HMnyJ!bCOB TOKa .C O.O.HOBHOpSTOpa TJl1 

a Tparrepa T.ll
3

.11M:nym,cblc T~ :nocTynaiOT na ycannTeJibHbili KBCKB.O., ablnonaeaRhlii na 

Aayx Tpan3acTopax T 
3

, T 
4

• Car nan ynpaanenust noSIBHTCst TOJ!bKO Tor.o.a, xor.o.a HMnyJ!bc 

c T.ll
3 

npa.o.eT paHbme, 'leM HMnym,c c T~, T,e. acnom,3yeTcst TOJ!bKO OAHa paoo'last 

aeTBh xollaepTepa n, cne.o.oaaTeJibno, yMellbmaeTCst qacno Cny'laliahlx coana,n<l.'IHl'i. Jlerxo 

BHA9Tb0 'ITO ecnn HB BXOAbl a.llll II nocTynnT nMnynbc c BMllnHTynol!, npeahlmBromeA 

BepXHHli nopor CpBOa'l'biBBHHH All<jJ~epea!lHanbHbiX AHCKpiiMRHBTOpOB, KOTOpbili 3anaeTCH 

conpoTnaneaaeM R 2 ,To aa xonnexTopax TPBH3HC'I'Opoa T 
6

, T 
7 

noSIBIITCll cnraan 3anpeTB! 

KOTOpbii! ae no3aonuT cpaooTaTh TynaeJ!bHbiM .o.lioAaM T~, T.ll
4

• 1Ip11 aTOM CllrnBn ynpaa

neaii!I ae noSIBIITCll, Caraan ynpaaneanst noHBnTcn TOnhKO a 3a.O.BHIIOM nn'repaane BMnnuTy.o., 

KOTOpbll! BbiOHpaeTCH BepXHIIM II HII)!{IIIIM llOporBMII AIICKpHMHH8TOpa, llapBM9Tpbl liMllYJ!b

CB ynpaaneHHst 'J'HKOBhi: aMnmtTyna A = 18 a, nnnTenhJIOCTb tu &80 11cex, B cxeMe 

ynp8BII9HII!I HCUOJ!b30BBIIHCb Bb!COKO'IBCTOTHble repManneBble TpaH3HC'I'Opb10 HMnynbCI!ble 

AHOAbl THUS Jl-18, TyJIH9nhHbl9 AliOAbl THUS 3J1301r, 

Hccne.o.oaBIIHe apeMe!IBbiX XBpaxTepncTHK <jloToyMHOlKHTenei! 

MeTonnKa nccnenoaBHHlt BpeMenaoro pa3pemeBkll <jJOToyMHO)!{HTerrel!:,ncnom,3oaannaR 

B aTOll pBoOTe, Bnanor11q11B onacBH!IOi! B pa6oTe
131

• Bnox-cxeMa H3MepHTellbaon ycTanoa

xn Anst orrpeneneaast coocTBe!lnoro pB3peweann <jloToyMHOlKHTenel!: noKB3BIIB na pac, 8, 

B KB'IeCTae IICToqHHxa caeTB ncnollb3oaancR nonynpoBOJlHHKOBblll ncTO'IHHK ·CBeTB n3 
/8/ . . 

lj}oC<jJH.O.B rBIInll>l .! 3aiiyCKB9Mblli- 31I9KTpli'19CKHM HMnyJ!bCOM C 'IBCTOTOii cne.O.OBBHHR 

50 rn H AIIH'I'91IbHOCTb!O 2 HCeK no OCHOBaHHIO, CooCTBeHHble lj}pOHTbl HCTO'IImKB CB9TB He 

npeBbiiiiHIOT 1 HCeK, 'ITO cne.o.yeT 1'13 pB60Tbl/e/, J1HTeHCHBHOCTb CBeTa; na.o.aromero liB 

<jlOTOKaTo.o., peryrr11poaanacb .O.HB~pBrMoi!, BpeMellllbie xapBXTepacTaxn <jlOTOyMHOlKHTeneii · 

liCCII9.0.0BBIIHCb np11 CB9TOBhiX HMIIYJ!bCBX, BhiOil:BBIOWliX H3 <jJOTOKBTOJla 200 ll 70 <jlOT031I9KT

pOIIOB, · AMnJIHTy.O.Hhlfi pB36poc, coOTaeTCTByromnl!: aTHM nMrrynhcaM, cOCTBBnneT 17 a 28% 

(mnpallbl pBcnpenene!lnR aMrrnnTYA na rrorryBhlCOTe), 

Cornacno naTepBTypahrM nannwM, ahlonBBHae :100 <jlOToaneKTponoa rrpnMepiio COOTBeT

CTBYeT nOTepa anex'l'pOHOM aiiepraa a 1 Maa a nnacTMBccoaoM CIIHHTannstTope npn orrTn-

• 

'! 

j ., 
' 

,, 

! 

ManbHOM CB9TOCOOpe H 3HB9AOMO M9Hbme, .'19M KOnH'I9CTBO <jJOT081I9KTpOHOB
0 

BhiOHBaeMbiX 

npn nOTepe 1 Maa a CTHJ!boeae 
121

, IIpn nccneAoaaann <jloToyMaomnTenei! ocaemanacb 

TOJ!bKO ll91!Tpanhl!8.11 '18CTb <jlOTOK8TOA8 .O.IIaMeTpOM 20 MM, Jlr.g KalKAOro <jJOTOYMHO)!{HTeng 

non6Hpancg caol! AenuTanb, KpnTepH.IIMH npaannbaocTn no.o.oopa .o.enaTenel! SIBnnnnch, xax 
/3/ 

ll B paoOTe ' MHKCHMHIIbl!aSI aMnnHTYAH H MHHHMallblla!I AnHT9JibHOCTb <jlpoi!Ta aapaCTa-

HR.II nMnym,ca,· Bhlno H3Mepeao apeMeaaoe pa3pemeane <jloToyMHO)!{H'renel!: K14 FSSO, 56AVP, 

<l>:3Y30, Ha pnc, 9 a 10 npnae.o.eRbl 3aBHCHMOCTH pa3pemeHH!I (mnpnahi aa no.'IyBhiCOTe 

KpHBbiX CoBnaneaai! 2) OT aanpiDKeHH>I Ha <jlOTOYMI!OXOiiTellliX K14FS50 n 56AVP. 

Kpaable 1, 2 CHliTbi 6e3 KOMneacannn. MolKHO C'lnTa'l'b, 'ITO no <jlopMe oan aaanorn'labl 
/3/ 

KpHBbiM, nony"':eHHblM B paoOTe • YxyAn:eane pa3pemean>r npn yMeHbWeRin aanpHmeHHR 

na <l>:3Y CBSI3aao c Bnlllii!HeM aMMHTy.tU!oro pa36poca aa apeMeaaoe pa3peweane, a npa 

yae.llll"':eHRII aanpl!)!{eHII.II- c yMeabmenlleM xpyTH31Ihl.aapacTaan.ll IIMnynhca (xonaepTep 

cpaoaTbiBaeT OT aaqam,aoro y"iaCTXa ¢poaTa nMnynhca) a c BIIHRHHeM npe.tUIMnynbcoa, 

IIpa IICllOJlb30BaHIIH KoMneacanHR anHSIHIIe BMlliiHTYAHoro pa36pocB 3HB"iHTer.hao noABBnn

eTCll, "iTO BHAHO ll3 KPliBbiX 1 •• 2 •• 

Ha pac, 11, 12 npaaeJleHbi xpaable coocTaeaaoro pa3pemeaal! <jloToyMIIO)!{HTenei! 

K14 FSSO 11 56 AVP npa aMnnaTy.tUIOM pa36poc.e U A= 17% B OIITHMBJ!biiblX. TO'IKBX 

no JlanpiDKei!JUO JIB <jlOTOYMHOlKHT91IHX, 

IIp11 yaennqeana nHTeacaaaocTn caeToaoro nMnym,ca apeMenaoe pB3pemeane ynyq-' 

maeTC.II 11 rrpa Bbloaaaaan 113 <jloTOKBTO.O.B <l>:3Y K14FS50 600 <jloToanexTpoaoa ( u A =10%) 

apeMe!IROe pa3pemeaae COCTBBn<~eT 60 ncex • KpnBhie apeMenaoro pa3pemenn.ll OT .o.ayx 

<l>:3Y K14 FSSO np11 Bb!OHBBIIHII H3 <jloTOKBTOJlOB no 45 ljloToane:I<:Tponoa ( u A c 35%) c KOM., 

nexcauael! a 6e3 xoMneacannn npnae.o.e.Hbi 11a pac, 13. H3· npHBeAeBHbiX xpaablx BH.O.Ho, 

"iTO Alill ABYX <l>:3Y K14 FSSO apeMennoe pa3pemeane ( 2r ) COCTBBIIlleT 0,2 HCeK, 

11cnoJ!b30BBHHe apeMH-aMnnaTy.o.noro npeo6pB3oaaTenl! c KOMnencanaei! anastHHSI 

pB36pocB BMllnR'I'YA no3aon.lleT onpenenstTb coocTaeHHhle apeMeiiHbie pB3pemenal! <jlOTo

YMHO)!{HTenel! o~nee 'l'oqno, qeM B pBOOTe
131

, npaqeM B 311B'IliTenhHOii CTerreHH ocnaonlleTCll 

3BBHCHMOCTb nony"':BeMbiX pe3yllbTaTOB KaK·OT pa3opoca aMnni1Tyn, TBK 1'1 OT Jlnll:TellbHOCTH 

nepennero <jlpOIITB IIMIIynhCOB C <jlOTOyMHOlKHTGIIei!, 

/3/ 
Pe3ynbTBTbl nBIIrrol! pBoOTbl, xax n pe3ynhTaTbl pBoOTbi , noKB3biBaroT, "iTo <jloTo-

YMHOlKHTenn K14 FSSO HMeiOT 6onee Bhlcoxoe apeMennoe pa3pemenHe, '19M tjloTOyMHO>KH

Tenn 56AVP (nnll K14FS50 2r = 0,11 acex, a AIISI 56AVP 2r = 0,14 CeK npn u A= 

• 17%). JlnH <l>:3Y 30 npH Tex lKe ycnoBHliX apeMennoe pa3pemeane 2 r = 0,:1 ncex. Aoco

/3/ niOTHble 3HB"ienan apeMeHHoro pa3pemenHH, nonyqenahle a nannoii pa6oTe 11 paoOTe , 

TpynHO CpBBHHBli.Tb0 TllK K8K II9H3B9CTIIB TO'IHO ljlopMB HCIIOIIb3Y9MbiX CB9TOBbiX HMIIynh
/10/ 
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BpeMeHHhie H3Mepeansr npn p8oOTe npeMH-8MnnnTynaoro npeoop830B8Tensr 

OT CitRHTRnnmtROHHbiX C'l9T'lUKOB 

C llO~iOWbiO npeOOp830D8TeHH Ob!H8 H3MepeH8 KpHB8li BpeMeHHOrO p83pemeHHH llpH 

perHCTp8UIIH C!lHHTHHH!IIlHOHHb!MH C'I9T'IHK8MH MrHOBeHHh!X y- y -conn8ueHHil OT Co 
60

, 

H8 pnc. 14 npnneneahl rncTorp8MMhi npeMenaoro p83pemeansr npn 80% 8MnnHTY11HhiX 

'OKH8X" UO K8lKUOMY BXOUY npeoop830B8T9Hli, B CUHHTHHH!llliiOHHb!X C'19T'IIIK8X HCUOnh3Q

B8HIICb nn8CTM8CCOBhie cunHTHHH!ITOpb! p83Mep8MH :.!0 x:.!O x20 MM. KpHB8H npeMenaoro 

p83pemeHHH npH p800T9 KOHBepTep8 OT UBYX CUHHTHMli!lHOHHb!X C'I9T'IHKOB Obin8 .T8KJKe 

H3Mepeaa aa ny'!Ke 11 -Me3oaon cnnxpounKnoTpoH8 Oo'heunneuaoro nncTnTYT8 srnepahrx 

nccnenon8anil. EnoxorcxeM8 H3MepnTellbaoil ycT8HOBKII npeuCT8BHeH8 H8 puc. 15 .• ny'IOK 

1r -Me3oaon c sueprneil 70 Msn nocne KonnnM8TOp8 K npoxonnn qepe3 cncTeMy C'!eT

'IHKOB c1, C2, c3' c 4" B CUHHTHHHliilHOHHb!X C'!eT'IHK8X HCilOHb30B8HHCb llll8CTM8CC0Bb!e 

CUHHTIIHH>ITOpb! p83Mep8MII 100x100xl0 MM B C'!eT'!IIK8X C
1

, C
4 

II 30x30x30 MM B 

C'leT'IHK8X C:.!, c3. 

i1MnynhChl OT C
1

, C
2

, C 
4 

llOU8B8HHb H8 Tpoilnyro CXeMy C0Bil8U9HIIi!, Bb!XOUHb!e IIM

nynbCb! KOTopoil 38nyCK8HH nnaeilawe cxeMhi nponyCK8HIIli 2, 3. 

C Bb!XOU8 CX9M nponyCK8HIIli HMilyHbCbl llOCTYil8HH H8 BpeM!I-8MilHIITYUHh!il npeoop8-

3.0BBT9nh n cxeMY ynp8Bneanst. H8 pnc. 15 npnnen.eHhi npnnhie npeMenuo:;o p83pemeHII!I 

npn p8cnonoJKeann c'!eT'Innon c
2

, c
3 

nnnOTayro npyr K npyry (f=O) n cny'!8e ncnonb-

30B8HH!I KOMil9HC8UIIB B 093 aee. 

B 38KHIQ'I9HHe 8BT0pb! ll0Hb3YIOTC!I cny'I89M not5n8rou8pHTb B.B. Monceeny H 

B.l1. neTpyXHH8 38 UOMOWb B 113MepeHH!IX, 11.<1>. Konn8KOB8 38 KOHCYHbT8UHH no npnMe

HeHBIO p83p8DOT8HHOil nM nnueilaoil cxeMbl nponycKBHH!I n A;r. Mopo3ona, nrot5e3Ho npeno

cTannamero ljloToyMHOJKHTenn K14 FSSO. 

" 
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