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®OPMHPOBAHHE 3AJAHHOHW CEPUH
UMNOYABCOB U3JIYUEHHS BETATPOHA

A, II. TPHTOPBEB, A. ©. IIHHKEBHY

(ITpepcraBieHa HayuHbiM cemunapom HHUH HDH)

[1pu uccaemoBanMM HEKOTOPBIX MAapaAMeTPOB IIYUKa H3JYYeHHs OeTarpo-
Ha, HanphMep, NPH H3MepeHHH (GOKVCHOTO 1IATHA HA MULIEHH H B paie ApV-
rHX caydyaeB, HeOOXOIHMO HaOHpaTh JO3bl H3JIYUEHHS, TeHepUpVeMEe 3a 10-
JIH ceKyHAB. EcTecTBeHHO, YTO ¢ MOMOIIBbID DPVYHOrO VIpaBieHUus nonoOHas
3a/a4a He MOXeT OEITb peuieHa M HeOGXOAMMBI dBTOMATHUECKHE 3JIeKTPOil-
Hble YCTPOHCTBA, OCHOBAHHBIE, HANMpHMep, HA OTCYeTe 3apaHee 3aJaHHOrO
yiic;1a MMOYJAbCOB H3JIYYCHHS, TOC/]e 4ero reiepalHst H3JYy4YeHHS NpeKpa-
maetcsd. Jas 3Toil nean Obl16 pa3paboTaHO HECKOJBKO YCTPCHCTE, B uacT-
HOCTH, YCTPOUCTBO Ha TPOXOTPOHaX /A 6eTaTPOHOB € JaMIOBLIMHK crgeﬂmmu
VIIpaBJEHHS, a TaKKe CXeMa Ha IIOJYNPOBOJHWKOBLIX npu6opax, oOnucar-
Hasl HHUKe.

B ocHoBe paGoTHl MpeATOMKEHHON CXEMBI JEXKHT IPHHUHN (GOpMHPOBa-
NS EPeMEHHOrO HHTepBalJa, B TeUYeHHe KOTOPOro GeTaTpOH MOKET FeHep-
POBATHL K3JAVYEHHE, NIDH 3TOM LIAMTENLIIOCTh BPEMEHHOI'0 MHTEPBAJA 3aj1aeT-
Cs1 € TIOMOLUBIO YCTPOHCTBA CPaBHeHHS HAa JHOJHO-pereHepaTHBHOH ' cxe-
ve [17.

IlpuMenenHe nepecyeTHLIX YCTPOHCTB B JAaHHOM ciavuae (HEOGXORHMO
3agasate 0T | no 100 ummysabcos, T. e. JIHTENbHOCTH HHTEpPBA.IA
Tuur<<2 cex) Oyner Heuenecoo6pa3HBIM H3-3a TPOMO3IKOCTH CXEMBI.

Ha puc. | npuBeseHa NpuUHIMNHAIBHAS CX€Ma NPEIJIOKEHHOTO YCTPOLi-
ctBa. OHa COCTOMT M3 COOCTBEHHOM CXeMbl CHHXPOHH3auuu Getatpona 1 ¢op-
MIIpOBATeJst BpeMEHHOrO HHTepBaJsia €O CXeMOH BpEMeHHOM cejekuuu. Ka-
1271 CXeMBb! MHYKEKLHH COCTOHT H3 JIaTUMKa HVJS MarHUTHOTO NOJIS — IIHK-
rpancopmartopa (I1T) ¢ 0OMOTKOM NOANHTKH AJNS DPEryJanpoBaHus ¢asbl
HHXKEKIHH, PE3HCTHBHOIO YCHJAHTENS! Ha TpaH3ucTope T; W BHIXOAHOrO Kac-
Kana Ha rupucrope Dy, 3anyckaeMoro uepes 3amuTHB auox Dy; kaunan cme-
HIEHHA COCTOHT H3 KackKala ¢ perynaupyemoi 3afiepxkkonn (T, Ts) o BbIXOI-
toro kackapma Ds; Dy — 3anmuTHbIl AHOLI,

ITpu BKJIIOYeHHH NHepekaouartessi I1 B mogoxeHne [—I uMeeT MecTo
COBLIYHBIA peXHM paboThl CXeMbl, H H3JYyueHHe OT OeTaTpOHA TeHEepPHPYyeTCH
HEMpepbiBHO. B noJsoxeHun 2—2 mexay ycuautenaeMm T, ¥ KackajoMm 3a-
JePIKKH KaHaJa CMellleHHs] OKa3blBaeTcs BKJIOUEHHOH JuHe#HAas cxeMa npo-
NVCKaHus (MM CXeMa BpeMEeHHOH CeJIeKNHH), BBINOJHEHHAsl Ha [I0JeBOM
Tpansncrtope Ty, KOTOpas U3 HENpPEepLIBHOH IOCHENOBATEJBHOCTH HMIIYJIb-
COB TIPONyCKaeT Ha 3alyCK KaHasa CMCLUCHMS JHIIb ONpeleseHIyI0 CUETHYIO
CepHIO HMNYJbCOB B Te4YeHHE 3ajaBaeMOro HHTepBaia BpeMmeHH. Cejexuus
iIMIIYJBCOB TOJBKO B KaHaJje CMelleHHs O0YCJOBJIEHA TeM, YTO He pPeKOMeH-
JVeTCs 118 UMEIOIMXCS THIOB MHIKEKTODOB BKJIOUATH HANPSMEHHS MHKEK-
ilMM CKAQuKOM BO H3Bekauue npobost HHKEKTOpa.
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KpaTtko paccmorpum paborty cXeMbl. B peikuMe ¢dopMHpOBaHHS cepHi
uMnyJabchl ¢ yeuaureast (T;) npu nepeGpoce nepexaouyartens I1; B nosoxe-
Hye 2--2 nocTymawT Ha 3anyck HecumMmerpuunoro tpurrepa (Ts, Tg) u Ha
onuH H3 BXomoB cxXeMbl npomyckanHs (Tg). Ilpoucxomur 3anyck TpHurrepa
(Ts, Ts), Ha BBIXONE MOSABJAETCA IOJOXKHTEIBHLIH Iepenaj HampsKeHHH,
C. nomouwpio aAupdepeHUHpYIOLEH LElNOUKH (POPMHPYETCS OCTPOKOHEMHLIH
AMIY/AbC, KOTOPHIH 3aTeM depe3 HMMTTepHHEI mostroputens (T7) u auox no-
JaeTcss ‘Ha 3anyck ¢opmuposatensi c¢rpofa —— CHMMETPHYHOIG TpHIrepa ¢
pasnenbHbiM 3anyckoM (Ts, Tg). Tpurrep (Ts, Ts) Heobxonum anas Toro, 4To-
Gbl OTMETHTDb CTApTOBBLIH (HEpPBHI) UMINYJbC H3 CePHH H He NPOIYCTHTb B
CXeMy ToC/efyIOn(He HMIYJAbCHL. 3AeCh TNpeAnOuTHUTe/]bHEe HCIIOJAb30OBAHHE
HECUMMETPHUYHONR CXeMbl, TaK Kak ¢e BbIXON He cBsidaH RC-Hennio co BXO-
JIIOM, 4eM 3aTpYRHSIeTCs MPOHUKHOBEHYe MOCAeIYIOHIUX BXOAHBIX UMIYJbCOB
Ha BBIXOJ.

ITpu 3amycke Tpurrepa (Ts, Te) Ha ero Boixone o6pasyeTcs IOJOXKHUTEb-
b1 mepemaj HanpsXKeHHs, KOTOPHH TOJaeTcs Ha 3aTBOPHI TPAaH3HCTOPOB
cxempt nponycekanus (Tp) u kiaoueBos cxemul (Tip), mpu atoMm Tok uepes To
it Typ akTHueCKHM TNOJHOCTBIO Tnpekpamaercd. Mcmoap3oBauue MoJeBsbLX
TPAN3UCTOPOB B 3THX KackajxaXx oOyc/a0BJeHO HeOOXOAHMMOCTbI) HMETh BLICO-
KOe BXOJIHO€ COIPOTHBJIEHHE.

IIpu 3anupaxun TpaHsucropa Ty HAa BXOA KaHa/a CMEUICHHS HAYWHAICT
MPOXOAHTL MMIYJALCH 0 TeX nop, noka tpurrep (Ts, Tg) He Oyner nepese-
ACH B IIeDBCHAYAJABHOE COCTOSIHHE, 4 310 LHPOH30HIET uepe3 UHTEPBai Bpe-
MCIH, S?ULRBaeMbe{ C nOMOLUIbBIO XpOHHPYIOHLCP“i CeMKXOCTH H CXeMDbt CP&BI—IQHHFL

PaccmorpuM, xakuMm obpasom 3To npoHcxoldT. Ilepemaj ranpsikenus
¢ koasekTopa Ty mopaercst 1na 3aTBop kKawua (Ty) u 3anupaer ero, mpi
TOM HAUMHACTCH 3apsil XpoHUpyioileit eMKOCTH Cos OT HCTOYHHKA CTAOHID-
Horo nanpsaxenus E.; = —30 B, 10 31010 MOMEHTA TOK OT UCTOYHHKA NPO-
TeKaJd 4epes OTKPBITHIE K104, 3apan eMKocTu Cgo OCylecTB/sAeTCa haKTHue-
CKHM TOCTOSIHHBIM TOKOM, TIOCKOJIbKY, BO-NepBbIX, HCIOJb3YeTCs JHLIb Ha-
YaJbHLII YU4aCTOK 3KCIOHEHTHl, BO-BTOPLIX, OKa3blBaeT CBOe AeHCTBHE KOp-
pekmupyloilas uenb Rgi—Coy, cBA3aHHAA ¢ BpeMs3dafawouled nenbio RC yepes
ofiuee conpoTuBiaenue Ry [2, 3].

B MoMeHT AOCTHXKeHHsi JHHeHOo-nagamuM HanpsxkedueM Ucp 3Baye-
HLf HANpPsKeHWs, MOZaHNoTo Ha aHox Anoda Dig, BKAIOYEHHOro B HenH 64-
3Ll CDABHUBAIONIEr0 YCTPOHCTBA, OH OTKpbiBaercs. B pesysabTare mpoTexa-
HHST TOKA uYepes 6a30BYI0 OOMOTKY HMMNYJAbCHOTO Tpnarchopmaropa B 6J10-
KHUT-TeHepaTope pPasBiBACTCSA OJOKHHT-TIpoNece ¥ Ha koauaekrope Ty ¢op-
MUDVETCS KOPOTKUH MOJOXKHUTEAbHBIH HMNYJIbC, 3a1eDXKaHHbll OTHOCHTRIbBHO
CTAPTOBOTO HMMNV/bCA Ha BpeMs Tyyr, ONpejledsieMoe MOCTOSIHHON Leny 3a-
psiTa. ITOT HMNYJBC Yepe3 3MUTTEPHBIH NOBTOPHTENb Tiz NOJAeTCH HAa BTO-
PO BXOJ CHMMETPHUYHOIO TPHITEPd H BO3BPAILACT €T0 B HCXOJAHOE COCTOsTHHE.

B 3roT MOMeHT oTnHpaercs TpaH3HCTOp Te CXeMbl NPONyCKaHHS H IO-

CJ1e10BAaTEABLHOCT HUMIYJABCOB € AATYHKA HYJAS IOJA YXKe He NPOXOIHT Ha
34NVCK CXeMBl cMelneHus. 3apal Cop NpeKpaniaercs, Od paspsKaercs uepes
OTKPLIBUIUICH KIIOU Tio. YTOOB MOJVUYHTL CJIEAYIONLYIO CePHIO HMILYVJbCOB,
HYKHO laxaTh KHONKY «cOpocy 1, HecuMMmerTpuuqo TpHrTepa jjid npHBele-
iIIs1 €r0 B HUCXOJQHCE COCTOSHHE.

HM3meHeHnre NJIUTESIbHOCTH CTPOGHPYIOUIETO HMITYJAbCA, a 3HAYHT, H 4HC-
Ja HMOYJbCa B CepHH, NOCTHraemMasi H3MeHeHUeM [1apaMeTpoB BpeMaA3anaro-
trell enH, B Y4aCTHOCTH, H3MepeHHeM BEeJAHUUH 3apAIHLIX CONPOTHBAEHHI, KO-
TOpble BBIIOTHEHBl B BHje MarasulioB COMpoTHBJAeHUHd. B pannom caydae uc-
MOJB3VeTCd MPHHLUHN MOCTPOeHHS LIHPOKOAMANA30OHHEIX ATTEHIOATOPOR; ABA
rajJeTHbIX MepeKJYarTesas MO3BOAAIOT H3MeHSATh YHCJI0 HMMYJAbCOB B 3a/la-
BaeMoil cepuu uyepe3 | u 10 uMTyabCOB.
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OTmeTHM, YTO HPH BhIOOpe MapaMeTpPOB BpeMsa3ajalolled uHenu Heob-
XO/UMO yuyecThb ycjaoBue [3]

Ry
C{>2R4q"L

R,
rie Ry — 06muit pesucrop aas RC-uened, CBASHIBEAIOIWHMA XX C HCTOYHH-
KOM.

= CQ! (Rm + Rn) ’ (1)

HowmuHa/ sl pe3sucTopoB B MarasuHe CONPOTHBJCIHI EHOHPAIOTCA N3
YCJOBHS JIHHEHHOr0 HapacTanus HalpsKeHHs 3apsala  XPOHHPYIOUIero KOoH-
nerncatopa ot 0 1o Uc, B 3a7anHOM nHanasoue

Uec. = = - 1, (2)

rie
E¢r — HanpsixkeHHe MCTOUYHHKA HaNpAXKeHHA s 3apsgiaHOH men,
Ug, — BanpsixKeHHe, NpH KOTOPOM JO0JIKEeH 3alyCKaTocst OJOKHHI-TeHepa-
TOD,
t — BpeMeHHBII MHTEPBAJ, B TeUeHHe KOTOPOIo IPOHCXOAKT (POPMHPOBA-
HHE 3aJaFHOl CepHH HMIIYALCOB.
3naveHHe BpeMeHHOro unrepBada npu uacrote f = 50 'y moxer 6bLiTh
onpeseeHO H2 BbIparKeHHH

=
2t, = At; ., + 20 Mmcek; (3)
i=
BeJHUMHA TePBOTO HHTepBaJa NMpHHHMaeTcs paBHoi 10 Mcek. DTo 1m03BOIA-
er H36exaTh OMOOK B OTCUETE HMIY.1bCOB IPH HU3MEHEHHSX YaCTOThbI Cjie-
JOBAHHS MMNYJbCOB, 2 TaKKe NPeAbsBJIATh MeHee CTpOrHe TpedoBanusd x
JIOTYCKY pPe3HCTOPOB.

IIpu mpoBepKe cXeMbl IOTPEIIHOCTD 3aj1aBaeMOH CUETHOI CepHH COCT&B-
asana <<4+2%; npu cepusix o1 i1 go 50—55 UMOynbCOB OUNIMOKH NpakrHye-
CKH He OBLIO, T. €. YCTAHOBJEHIIOe YHC/IO HMINYJAbCOB € NMOMOIYbIO IIePEKJIO-
yaTeJell MaraguHa CONPOTHBJIEHHA H HU3MEpEeHHOe C NOMOILBI0 CYeTYHKA HM-
nvabcoB (IIT1-15) B TOYHOCTH COOTBETCTBOBAJIO APYT APYIY; HNPH JajbHei-
lWeM VBeArueHHd uucga umnyabcoB go 100 owmbka cocrasagna -1 n-
YJabC.

CxeMa MOMKeT GbITh MCNOJIB30BAHA U B APYFEX 00JaCTAX TeXHHKH, KOL-
& HeOGXOMHMC BBIIEJIATh CUETHOE UHCI0 HUMNYJIBCOB H3 IEePHONNYECKOH NOo-
C/1e710BATENBbHOCTH.
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