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/1 2 4/ 
B pa6oTaX ' ' HCCJie,D;OBaJiaCb 3aBHCHMOCTb OnTHMaJibHOrO ape-

MeHH pa3peiiieHHH OT nopora cpa6aTLIBaHHH tilopMHpOBaTeJIH B IIIHpOKOM 

,D;Hana30He aMnJIHTY,D; CHrHaJIOB, nocTynaiOIII;HX OT 6LICTpbiX CI.J;HHTHJIJIH

I.J;HOHHhlX C'leT'IHKOB. ,lJ;oKa3aHO, 'ITO Cyii.J;eCTByeT OnTHMaJILHOe BpeMeH

HOe pa3perneHHe B IIIHpOKOM ,D;Hana30He aMnJIHTY,Il; /100; 1/, eCJIH nopor 

cpa6aTLIBaHHH tlJopMHpoBaTeJIH ycTaHOBHTL Ha ypOBHe 0,170,2 aMnJIH· 

TY,Il;hl BXO,D;HOro CHrHaJia. B pe3yJILTaTe 3THX HCCJie,D;OBaHHH pa3pa6oTaH 

px,n; !IJopMHpOBa TeJieH CO CJie,D;HJI.J;HM noporOM, KOTOpLie OnHCaHhl B pa6o • 

Tax/5 - 131. Bo MHOrHx cxeMaxl 6 • 7•9 •10•111 ,D;JIHHMnynLcoscospeMe

He:M"" HapacTaHHH - 2 HCeK noJiy'leHO BpeMeHHOe pa3perneHHe Ha YPOBHe 

±150 nceK. He,n;ocTaTKQM 6onLIIIHHCTBa cxeM/
6

•
7

•
11 

•
12 •131 xsnxeTcx TO, 

'ITO OHH npHrO,D;Hhl ,n;nx y3Koro ,n;Hana3oHa seJIH'IHH tlJpoHTOB. TonLKO 

B nOCJie,D;HHX pa6oTaX OnHCaHhl CXeMLI C O,ll;HHM peaKTHBHhlM 3JieMeHTOM -

Ka6eJieM 3a,n;ep)f(KH, KOTOpLie MOryT pa6oTaTL B IIIHpOKOM ,D;Hana30He 

BeJIH'IHH tlJpOHTOB BXO,Il;HLIX CHrHaJIOB. K 'IHCJIY He,D;OCTaTKOB H3BeCTHhlX 

CXeM MO)f(HO TaK)f(e OTHeCTH; 

- CBH3H no nepeMeHHOMY TOKy/6 •7•
11 •12 •13 / /cXeMLI He MOryTpa6o

TaTL C 60JILIIIHMH 3arpy3KaMH/, 

- BhlCPKHe /Tpe6osaHHH K CTa6HJILHOCTH nHTarorn;ero Hanpx)f(e

HHx/
8

•
9

•
10 /lxi0- 4 I ° C/ H KpHTH'IHOCTL K HacTpoiiKe B cHny 

60JILIIIOrO K034JtPHI.J;HeHTa YCHJieHHH /'lyBCTBHTeJILHOCTH/ no nOCTO-

HHHOMY TOKY' I 6-12 I 
- OTCYTCTBHe tlJopMHpOBKH BhlXO,Il;HOrO CHrHaJia 

1 

- npHMeHeHHe 6hlCTphlX HHTerpaJILHLIX CXeM, He HMeiOII.J;HX B HaCTOH· 

rn:ee speMx OTe'leCTBeHHLix aHanoros /8,9,10/. 

B CBH3H C 3THM 6LIJia npe,n;npHHHTa nOnLITKa pa3pa60TaTL IIIHpOKo

,D;Hana30HHhlH tlJopMHpOBaTeJIL CO CJie,D;HII.J;HM noporoM CO CBH3HMH no 

noCTOHHHOMY TOKY, HMeiOII.J;HH MaJIOe MepTBOe BpeMH H tilopMHpOBKY 

BLIXO,Il;HOrO CHrHaJia. 

Ha pHc. I noKa3aHa 6noK- cxeMa 4JopMHposa Tenx. OH cocTOHT H3 

cne,n;yrorn:Hx tPYHKI.J;HOHaJILH!>IX 6noKoB: cyMMHpyrorn:ero ycHJIHTenx /CY I, 
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;r, 

BXO,IJ;Horo orpaHH'IHTeJIB lBO I, ,IJ;ODOJIHHTem.Horo ycHJIHTeJIB IY I, 
I " " ,IJ;HCKpHMHHa Topa HH.>KHero YPOBHB ,l(HY 1, ,IJ;HCKPHMHHa Topa HYJIB 

l,l( "0 "I H YHH4JH~HPOBaHHOrO B.biXO,IJ;HOro 4JopMHpOBaTeJI.II /I 4 / IYB4>1. 
B 6noKe cyMMHPYIOI~ero YCI:IJIHTeJIB B.biDOJIHBIOTCB see onepa~HH, 

CB.II3aHHbie C DOJiylfeHHeM 6HDOJI.IIpHoro HMDYJILCa, ODHCaHH.ble B pa6o" 

Te /3/ ,l(n.11 3a~HT.bl sxo.~;~;a CY OT HMDYJILCOB c 6onLwoii aMnJIHTY,IJ;Oii 

DPJIMe.HB~TCB BXO,IJ;HOii orpaHH'IHTeJIL. YposeHL orpaHH'IeHHB onpe,IJ;e

JI.IIeTC.II HepaBeHCTBOM: 

fx U < D < D 
BX max orp CY max 

/1,2/ 
r,IJ;e f - K03cWJH~HeHT ,IJ;eJieHH.II CHrHaJia BOn KaHane I f = 0,151 ; 
f X DBX max - MaKCHMaJibH.biH CHrHaJI, nocTynaiO~Hii Ha BXO,IJ; II CY' 

Ucy max - ,IJ;onyCTHM.biH CHrHaJI Ha BXO,IJ;e CY. 

,l(onoJIHHTeJILH.blii ycHJIHTeJIL npuMeH.ReTcB c ~eJILIO yseJIH'IHTL Kpy

TH3HY nepexo,IJ;a qepe3 "HYJIL" Y 6HDOJI.IIpHOI'O HMDYJILCa. ,l(HCKpHMHHa· 

TOp "HYJIB", 06Jia,IJ;aiO~HH BbiCOKOH 'IYBCTBHTeJILHOCTbiO, 6JIOKHpyeTC.II 

B HOpMaJILHOM COCTO.IIHHH ,IJ;HCKpHMHHaTOpOM HH.>KHero ypOBH.II, nopor 

KOToporo 3a,IJ;aeT "nopor cpa6aT&IBaHHB" ,IJ;HcKpHMHHaTopa "0 ", 'ITO 

D03BOJI.IIeT H36e.>KaTb 3anycKa DOCJie,IJ;Hero OT WYMOB. 

llpHH~HnHaJILHaB cxeMa 4JopMHposaTeJIB npuse,IJ;eHa Ha puc. 2. 3a 

HCKJIIO'IeHHeM e,IJ;HHCTBeHHOI'O peaKTHBHOI'O 3JieMeHTa, KOTOpbiM .IIBJI.IIeT· 

C.ll Ka6eJIL 3a,IJ;ep.>KKH, CXeMa DOJIHOCTLIO B.biDOJIHeHa CO CB.II3.11MH DO no· 

CTO.IIHHOMy TOKY, 'ITO 06ecne'IHBaeT BLICOKOe C06CTBeHHOe 6.biCTpO • 

,IJ;eiicTBHe 160 Mr~l H ,IJ;onycKaeT pa6oTy B wupoKoM ,IJ;Hana3oHe 4JpoHTOB. 

B ,IJ;aHHoii cxeMe CY B.biDOJIHeH Ha TpaH3HCTopax T2 , T4 . Ha 6a3y 

TpaH3HCTopa T 4 qepe 3 napaJIJieJILHO- nocne,IJ;osa TeJILHLI:ii orpaHH'IHTeJIL 

l.n: 1:,. ,l( 3 , T1 I nocTynaeT BXO,IJ;Hoii curHaJI, 3a,IJ;ep.>KaHHLI:ii Ha speMB 

t 3 = (1- f) x t 41 BHewHeii JIHHHeii 3a,IJ;ep.>KKH JI31 I t «P - speMB HapacTa

HH.II BXO,II;HOI'O CHrHaJial, llpH'IeM ero ITOJI'fPHOCTL H aMDJIHTy,IJ;a COXpaH.II • 

IOTCB. Ha 6a3y TpaH3HCTopa T2 nocTynaeT ocna6neHH.blii ,IJ;o BeJIH'IHHLI 

fx U ax cHrHaJI. Ocna6neHHe ,IJ;OCTHraeTcB ,IJ;eJIHTeJieM, co6paHH.biM H3 

conpoTHBJieHH:ii 360 oM, 51 oM. ITocTynuswue Ha 6a3LI TpaH3HCTopos 

T2 , T4 cHrHaJILI CYMMHPYIOTCB H o6pa3yiOT B Hx KOJIJieKTopax 6unon.11p

H.ble HMDYJILCLI. 3TH HMITYJILC.bl ycHJIHBaiOTCB ,IJ;onoJIHHTeJILH.biM ycunu

TeneM Ha TpaH3HCTopax T 7 , T8 • B KOJIJieKTope T7 4JopMHpyeTcB oKoH

tfaTeJILHLiii 6HITOJI.IIPH.biH HMITYJILC aMDJIHTY,IJ;OH ± 7 Ma C 60JILWOH Kpy

TH3HOH nepeXO,IJ;a 'lepe3 ''HyJib". 3TOT HMITYJibC ITO,IJ;aeTC.II Ha ,IJ;HCKpHMH· 

HaTop "HyJIB", B.blllOJIHeHH.biH Ha TYHHeJibHOM ,IJ;HO,IJ;e ,l(l0 C ITHKOB.biM TO· 
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KOM 10 Ma. ,l(HCKpHMHHaTop HH.>KHero YPOBH.II co6pa1 

T 3 , T5 , T 6 • Ba.>KHoii OTJIH'IHTeJILHOH oco6eHHOCTLJ 

TO, 'ITO ,l(HY 3anycKaeTC.II C KOJIJieKTOpa TpaH3HCTOpa 

s pe.>KHMe ycHJIHTeJIB c pa3R.biMH K034l4JH~HeHTaMH yc1 

HOMY TOKy H ,II;JI.II BXO,IJ;HOI'O CHI'HaJia Ia 3MHTTepe • 

paBHO 2 KOM H 100 OM COOTBeTCTBeHHOI. TaKoe p 

DOJIY'IHTL B.biCOKyiO 'IYBCTBHTeJibHOCTb ,l(HY npH CO: 

CTa6HJILHOCTH. 

C4JopMuposaHHaB B KOJIJieKTope TpaH3HCTopa 1 
"llOJIO'IKa" aMDJIHTy,IJ;OH 17 Ma DOCTynaeT Ha TYHHeJI 

ITpHXO,IJ;a "nepecetfeHH.II HYJI.II" H B.biBO,IJ;HT ero B TO'IK: 

MaKCHMYMa. TyHHeJILHLJii ,IJ;HO,IJ; ,!1;10 pa6oTaeT s 

illMHTTa. 0TpH~aTeJibHbiH 3aXO,IJ; 6HnOJI.IIpHOI'O HMDYJIJ 

nepe6poc Ha ,II;H4J4Jy3HOHHYIO BeTBL, a c6poc ITpOH 

OKOH'IaHH.II "DOJIO'IKH". )J;anee, c4JopMHpOBaHHLIH TYJ 

HMDYJILC 3anycKaeT C ITOMO~LIO ,II;HdJ4JepeH~HaJILHOH n 

4JH~posaHHbiH BLIXO,IJ;HOH 4JopMHpOBaTeJIL. Ha TpaH3 

C06paHa CXeMa ynpaBJieHH.II, KOTOpa.R 6JIOKHpyeT 4Jop:tv. 

JIOM "TTL',' ITO,IJ;aBaeMbiM C pa3'LeMa ITHTaHH.II. 

BpeMeHHLie xapaKTepHcTHKH 4JopMHposa TeJIB ucc 

MO~LIO 3KCnepHMeHTaJibHOH YCTaHOBKH, 6JIOK"CXeMa 

Ha puc. 3. H3MepeHHe "ryJIBHHB" nposo,IJ;HJIOCL onpe,ll 

HOI'O C,IJ;BHra DHKa, Ha6JIIO,IJ;aeMOI'O C DOMO~LIO MHOI'OKi 

TY,IJ;Horo aHaJIH3aTopa. XapaKTepucTHKa 3aBHCHMoc 

aMITJIHTY,IJ;.bi HMDYJILca c llloToyMHO.>KHTeJIB XP1020 c B] 

HHB - 2,5 HCeK npuse,IJ;eHa Ha puc. 4. B ,IJ;Hana3oHe ( 

"ryJIBHHe" .±100 nceK. 

Ha puc. 5 noKa3aHa 3aBHCHMOCTL npe,IJ;enos "ryJ 

HMDYJILCa ,IJ;JI.II pa3JIH'IHbiX BpeMeH HapacTaHH.II I,Zl;JIB 

3a,IJ;ep.>KKHI BXO,IJ;HLIX HMDYJibCOB. 0TKJIOHeHHe OT JIHH4 

eTC.II, B lfaCTHOCTH, TeM, 'ITO TO'IKH, COOTBeTCTBYIO~He 

CH.IIT.bl OT 4JoTOYMHO.>KHTeJie:ii, a OCTaJILHLie DOJiylfeH.bl 

reHepaTopa c npe,IJ;sapHTeJILHoii 4JopMHposKoii R-C ~e 

,l(JIB cpaBHeHH.II Ha PHC. 6 DpHBe,IJ;eHLI xapaKTepHC'I 

"ryJIBHH.II" OT aMDJIHTY,IJ;bl BXO,IJ;HOI'O HMDYJILCa, CH.IIT 

ycJIOBHBX ,IJ;JIB paHee pa3pa6oTaHHLIX 4JopMHposaTeneii 

saeMoro. CpasHeHHe xapaKTepHCTH.K pa3JIH'IHLIX cxeM 

pa3JIH'IHe Ha6JIIO,IJ;aeTC.II JIHWL B 06JiaCTH MaJibiX CHI' 

npaKTH'IeCKH TOJILKO OT tfyBCTBHTeJibHOCTH ,IJ;aHHOH CXE 

JieC006pa3HO, DO·BH,IJ;HMOMy, YKa3bJBaTb He CTOJibKO B 
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rpaHHq&TeJUI lBO I, ~ononH&TeJI&Horo ycHJIHTenH IY I, 
I n I " " Topa HB:>KHero YPOBHJI ,...,HY , ~BCKpBMBHaTopa &yns 

yHHciJHUBPOBaHHOrO BhiXO~HOrO ciJopMBPOBaTenH / 14 / IYBcl>l. 
e CYMMBpyiOID;ero YCIJJIBTeJIH BhiDOJIHJIIOTCH Bee onepaUHH, 
C nonyqeHHeM 6HnOJIJipHoro BMnyJI&Ca, OnBCaHHhie B pa6o-
3aiD;HThl sxona CY OT BMnyn&cos c 6on~owoii aMnn&Ty~oii 

H sxo~Hoii orpaHaqaTeJI&. YposeH& orpaH&qeHBH onpe~e

BeHCTBOM: 

< u < u max orp CY max 

/1,2/ 
03<ixbHUHeHT .neneHHJI CBrHana BOn KaHane I f = 0,151 ; 
- MaKCHMan&H&Iii cBrHan, nocTynaJOID;Bii Ha sxo.n II CY, 
.nonycTHM&Iii carHan Ha sxo.ne CY. 
BTeJihHhiH YCHJIHTenh npBMeHHeTCR C n;en&IO ysen&q&Th Kpy
XO,IJ;a qepe3 "Hyn&" y 6anonRpHoro HMnym,ca. ,lJ;HCKPHMHHa
' o6na,IJ;aiOID;HH BhiCOKOH qyBCTBHTeJihHOCThiO, 6nOKHpyeTCR 

HOM COCTORHHH ,IJ;HCKpBMBHaTOpOM HH:>KHero ypOBHR, nopor 

a.naeT "nopor cpa6a ThiBaHHR" .IJ;HCKPHMHHa Topa "0 ", qTo 

H36e:>KaT& 3anycKa nocne.nHero OT wyMoB. 
n&an&HaR cxeMa ciJopMHposaTenR npuse.neHa Ha p&c. 2. 3a 

M e,IJ;HHCTBeHHOrO peaKTHBHOrO 3JieMeHTa, KOTOphiM RBJIReT-
3a,IJ;ep:>KKH, CXeMa nonHOCThiO BhlnOJIHeHa CO CBR3RMH no no
TOKY, qTO o6ecneqHBaeT BhiCOKOe C06CTBeHHOe 6hiCTpO-

60 Mrul H .nonycKaeT pa6oTy s wHpOKOM .nuana3oHe ciJpoHTOB. 
cxeMe CY BhlnonHeH. Ha TpaH3HCTopax T 2 , T4 • Ha 6a3y 
a T 4 qepe 3 napannen&Ho- nocne.nosa Ten&Hhlii orpaH&q&Ten& 
T1 I nocTynaeT BXO.IJ;Hoii cHrHan, 3a.nep:>KaHHhlii Ha speMR 
t cp BHew&eii JIHHHeii 3a.nep:>KKH JI31 I t cp - speMR HapacTa

ro CHrHaJial, npaqeM ero nOJIRpHOCTh H aMnJIHTy,IJ;~ COXpaHR
a3y TpaH3HCTOpa T2 nocTynaeT OCJia6JieHHhiH ,IJ;O BeJI&qHHhl 
Han. Ocna6ne&He .nocTaraeTCR .nenaTeneM, co6paHHhiM H3 
HHH 360 OM, 51 OM. fiOCTynHBWBe Ha 6a3hl TpaH3HCTOpOB 
rHaJI&I CYMMHpyiOTCR H o6pa3yroT B HX KOJIJieKTOpax 6HnOJIRp
hCLI. 3TH HMnyJILCLI yc&nasaroTCR .nononHHTeJILHhiM yc&nH
paH3HCTopax T 7 , T 8 • B KOJIJieKTope T7 ciJopMapyeTcR OKOH-
6unonRpHLiii BMnyJILC aMnJIBTy,IJ;OH ± 7 Ma C 60JILWOH Kpy

exo,IJ;a qepe3 ''HYJIL". 3ToT HMnynLc no.naeTCR Ha .IJ;HCKpHMH
g", BhlnOJIHeHHhiH Ha TYHHeJILHOM ,IJ;HO,IJ;e ,lJ;lO C nHKOBhiM TO-
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KOM 10 Ma. ,lJ;HCKpHMHHaTop HH:>KHero ypoBHR co6paH Ha TpaH3HCTOpax 
T 3 , T5 , T 6 • Ba:>KHoii oTnHq&TeJILHoii oco6eHHOCTLIO cxeMhl RBJIJieTCR 
TO, qTo ,D;HY 3anycKaeTcR c KOJIJieKTopa TpaH3BCTopa T 1 , pa6oTaroiD;ero 
B pe:>KHMe ycHJIBTeJIR C pa3RhiMH K03cllclJHUHeHTaMH yCHJieHHR no nOCTORH
HOMY TOKY B ,IJ;JIR BXO,IJ;HOrO CHrHaJia Is 3MHTTepe T1 COnpOTHBJieHHe 
paBHO 2 KOM H 100 OM COOTBeTCTBeHHOI. TaKoe peWeHHe n03BOJieJIT 
nonyqHTL BhiCOKYIO qyBCTBHTeJILHOCTL ,lJ;HY npH COXpaHeHHH xopoweii 
CTa6HJILHOCTH. 

CclJopMHposaHHaR B KOJIJieKTope TpaH3HCTopa T 6 OTpauaTeJILHaR 

"noJioqKa" aMnJIHTY.IJ;OH 17 Ma nocTynaeT Ha TYHHeJILHLIH ,IJ;HO,IJ; ,lJ;lO ,IJ;O 
npHXO,IJ;a "nepe ceqeHHR HYJIR" H BLIBO,IJ;HT ero B TQqKy, 6JIH3KYIO K TOKy 
MaKCHMyMa. TyHHenLHLiii .IJ;HO.IJ; ,D;lO pa6oTaeT B pe:>KHMe TpHrrepa 
111MHTTa. OTpHn;aTeJILHLiii 3axo.n 6unonspHoro HMnynLca BLI3hiBaeT ero 
nepe6poc Ha ,D;HclJclJy3HOHHYIO BeTBL, a c6poc npOHCXO,IJ;HT B MOMeHT 
OKOHqaHHR "llOJIQqKH". ,lJ;anee, cciJopMHpOBaHHLIH TyHHeJILHLIM ,IJ;HO,IJ;OM 
HMnynLc 3anycKaeT c noMOIULIO .nu<bciJepeHn;HaJILHoii naphl T9 , T1o YHH
cilHUHposaHHLiii BLIXO.IJ;Hoii ciJopMuposaTeJIL. Ha TpaH3HCTopax T11 , T12 
co6paHa cxeMa ynpasneHHR, KOTopaR 6noKupyeT ciJopMHposaTeJIL cHrHa
JIOM "TTL',' llO.IJ;aBaeMhiM C pa3'heMa nHTaHBR. 

BpeMeHHLie xapaKTepHCTHKH ciJopM&posaTeJIR uccne.nosanHcL c no

MOIULIO 3KCnepHMeHTaJILHOH YCTaHOBKH, 6JIOK-CXeMa KOTOpOH nOKa3aHa 
Ha puc. 3. H3MepeHHe "ryJIRHHR" nposo.n&nocL onpe.neneHHeM speMeH

Horo c.nsura DHKa, Ha6nro.naeMoro c DOMOIULIO MHoroKaHaJILHoro aMnnu
TY.D:Horo aHaJIB3aTopa. XapaKTepucTHKa 3aBHCHMOCTH "ryJIRHHJI" oT 

aMnJIHTY.D:hl HMnynLca c clloToyMHO:>KHTeJIR XP 1020 c speMeHeM &a pacTa
HHR - 2,5 HceK np&se.neHa Ha puc. 4. B .nuana3oHe 60: 1 Ha6nro.nanocL 

"rynRHHe" .±100 nceK. 
Ha puc. 5 noKa3aHa 3aBHCHMOCTL npe.nenos "rynRHHJI" BLIXO.IJ;Horo 

HMllYJILCa ,IJ;JIR pa3JIHqHhiX BpeMeH HapacTaHHR I.D:JIR pa3HbiX Ka6eneii 
3a.nep:>KKHI BXO.IJ;HLIX BMnynLcoa. OnmoHeHHe oT JIHHeiiHOCTH o6'LRCHR
eTCR, B qacTHOCTH, TeM, qTo TOqKH, COOTBeTCTByiOID;He 2,5 HCeK H 5HCeK, 

CHRTLI OT ciJOTOYMHO:>KHTeJieii, a OCTaJILHLie llOJiyqeHLI ,IJ;JIR HMllYJILCOB OT 
reHepaTopa c npe.nsapHTeJILHOii clJopMHpoaKoii R-C uenoqKoii. 

,lJ;JIR CpaBHeHHH Ha pHC. 6 llpHBe,IJ;eHhl xapaKTepHCTHKH 3aBHCHMOCTH 
"ryJIRHHR" OT aMDJIHTY.IJ;LI BXO,IJ;HOrO HMllYJILCa, CHRT.b)e B O.llH,HaKOBLIX 

u !10 11 12; __ 
yCJIOBHRX ,IJ;JIR paHee pa3pa6oTaHHhiX ciJopMHpOBaTeJieH ' ' H OnHCLI-
BaeMOrO. CpaaHeHHe xapaKTepucniK pa3n&qHLIX cxeM noKa3hlaaeT, qTo 
pa3JIHqHe Ha6JIIO,IJ;aeTCR JIHWL B o6JiaCTH MaJILIX CHrHaJIOB H 3aBHCHT 

npaKTHqeCKH TOJILKO OT qyBCTBHTeJILHOCTH ,IJ;aHHOH CXeMhl, ll03TOMY Ue
necoo6pa3HO, llO-BH,IJ;HMOMY, YKa3LIBaTL He CTOJILKO BeJIHqHHY ,IJ;HHaMH-
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'leCKOrO .IUiaiia30Ha, CKOnbKO BenH'IHHY CHrHana /3414leKTHBHbiH IIopor/, 

CBbiWe KOTOporo "rynBHHe" He IIpeBbiWaeT yKa3aHHOH BenH'IHHbl. 

Kpa TKHe xapaKTepHCTHKH 

B o.n;HOM 6noKe CAMAC .ZJ;BOHHoii WHPHHbl pa3Me~eHbl .ZJ;Be O.ZJ;HHaKo

Bble CXeMbl. XapaKTepHCTHKH O,ZI;HOH H3 HHX IlpHBe,ZJ;eHbl HH>Ke. 
Bxo.n; 

qHCnO BXO,ZI;OB 

WMrre,ZJ;aHc 

IIonBpHOCTb HMrrynbCOB 

Ko34141HUHeHT oTpa>KeHHB .ZJ;nB 

rreperra,ZJ;OB C lilPOHTaMH 1 HCeK 

~Haiia30H aMrrnHTY.ZJ; BXO,ZI;HOrO 

CHrHana C lilPOHTOM 2,5 HCeK, 

,ZJ;nB KOToporo "rynBHHe" He 

rrpeBbiWaeT _±100 IICeK 

~OIIYCTHMaB .ZJ;nHTenbHOCTb 

BXO,ZJ;HOrO CHrHana 

MepTsoe speMB 

BbiXO,ZJ;bl 

qHCnO BbiXO,ZJ;OB 

HMrre,ZJ;aHc 

IlonBpHOCTb HMIIynbCOB 

YposHH norH'IeCKHX 

CHrHanos 

Co6cTBeHHaB 3a.ZJ;ep>KKa cxeMbl 

a/no IIPBMOMY BbiXO.ZJ;y 

6 

- 1 
-50 OM 

- OTpHUa TenbHaB 

- 'S. 0,10 

- 0,22 B -i- I4 B 

- nro6aJI CBbiWe 5 HCeK 

- panHo 6on~>weii H3 .ZJ;Byx senH-

'IHH: HnH MepTBOMY BpeMeHH 

YBCI> /IO HCeK/, Hml .ZJ;nHTenb

HOCTH BXO.ZJ;HOrO CHrHana IInlOC 

.ZJ;nHTenbHOCTb Ka6enB 3a.ZJ;ep>K

KH IlniOC 5 HCeK. 

-I norH'IeCKHH HHBepCHbiH, pas

HbiH 110 .ZJ;nHTenbHOCTH BXO,ZI;HO· 

MY CHrHany 

- 2 rtorH'IeCKHx rrpBMbiX HI norH

qecKHii HHBepCHbiH C rrnaBHO 

perynHpyeMOH .ZJ;nHTenbHOCTblO 

- BbiCOKOOMHbiH /reHepaTop TOKa/ 

- OTPHUaTenoHaB 

- 0-:-I6 Ma /- 800MB HaHarpy3• 

Ky 50 OM/ 

- IO HCeK 

4. 

'~'' 

•I 

ol 

6/ no BbiXO.ZJ;aM YBCI> 

"rynBHHe" BbiXO,ZJ;HOrO HMIIynbCa 

IlpH H3MeHeHHH aMIInHTy,ZJ;bl 

BXO.ZJ;Horo CHrHana s .ZJ;Harra3oHe 
100:1 

a/ .ZJ;nB lilPOHTa - 2,5 HCeK 

B/ .ZJ;nB lilPOHTa .,. 60 HCeK 

"rynBHHe" BbiXO,ZI;HOrO 

HMIIynbca IlpH H3MeHeHHH 

HaiipB>KeHHJI IIHTaHHB 

~nHTenbHOCTb perynHpyeMbiX 

BbiXO,ZJ;HbiX CHrHanoB 

YrrpasneHHe 

- 20 HCeK 

- .±<),2 HCeK 

- _±2,7 HCeK 

- 0,5 IICeK/M 

- 4+40 HCeK 

Ha lllopMHposaTenb MO>KeT 6b1Tb rro,ZJ;aH cHrHan 3a111 
HHB C pa31,eMa IIHTaHHB. 

YpoBHH norH'IecKoro cHrHana 

yrrpasneHHB "TTL " - 0-:-+4 B 

BXO,ZJ;HOe COIIpOTHBneHHe - 2 KOM 

~nHTenbHOCTb BbiXO,ZJ;HOrb clllopMHpOBaHHOrO HMIIY, 

HeHHO perynHpOBaTbCJI yrrpaBnBIO~HM IIOTeHUHanOM C p 

~Harra3oH yrrpasnBIO~Hx aHanorosblx 

cHrHanos - 0-:- -6 B 

Bxo.ZJ;Hoe corrpoTHBneHHe - 800 OM 
0 TeMrrepaTypHbiH .ZJ;Harra30H - 0 -:- +40 C 

ToKH, rroTpe6nBeMble 6noKOM - -I2 B I 480 1 

+I2 B I 380} 

B Ta6nHue rrpHBe.ZJ;eH~ ocH?BHble xapaKTepHCTHKH pl 

TH'IeCKH HCIIOnb3yeMbiX 
6
-lJ H OIIHCbiBaeMoro lilopMHI 

Hide 110 16-l.JI IlpHBe,ZJ;eHbl H3 COOTBeTCTByro~HX pa61 

HMeeTCJI pa3nH'IHe Me>K,ZJ;y HHMH H pe3ynbTaTaMH COBMe 

HHii /pHC. 6/, IlpOBe,ZJ;eHHbiX 110 e,ZJ;HHOH MeTO,ZJ;HKe. 

B 3aKnro'leHHe aBTOpbl C'IHTaiOT CBOHM .ZJ;onroM Bblpa 

HOCTb A.H.XpeHosy, ct>.ra6pHenro, K.AH.ZJ;epTy, B.A.C~ 
MO~I> B pa6oTe H rrone3Hble o6cy>K,ZJ;eHHB, a TaK>Ke A.A 
3a IIO.ZJ;rOTOBKy o6pa3Ua CXeMbl. 
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anaJoua, CKonLKO senH'IHHY curHana /JcllclleKTHBHLIH nopor/, 
oToporo "rynHHHe" He npeBLiwaeT yKa3aHHOH senH'IHHLI. 

Kpa TKHe xapaKTepucTHKH 

M 6noKe CAMAC ,IJ;BOHHOH WHPHHLI pa3Me~eHLI ,IJ;Be O,IJ;HHaKo
. XapaKTepHCTHKH O,II;HOH H3 HHX npHBe,IJ;eHLI HH)Ke. 

:QHeHT OTpa)KeHHH ,D;nH 

,IJ;OB c cllpoHTaMH I HCeK 
30H aMnnHTY,IJ; BXO,IJ;HOrO 
a C ci»POHTOM 2,5 HCeK, 
Toporo "rynHHHe" He 

aeT _±I 00 nceK 
THMaH ,IJ;nHTenLHOCTL 
ro curHana 
oe speMH 

,II; Ll 
BLIXO,IJ;OB 

aHc 
HOCTL HMnynLC08 
H norH'IeCKHX 
OB 

seauaH 3a,D;ep)KKa cxeMLI 
PHMOMy BLIXO,IJ;y 

6 

- I 
-50 OM 
- OTpH:Qa TenLHaH 

- 'S. O,IO 

- 0,22 B -:- I4 B 

- mo6aH CBLIWe 5 HCeK 
- panHo 6onLwe:ii H3 ,IJ;syx senu-

'IHH: HnH MepTBOMY speMeHH 
YBfl> /IO HceK/, unu,IJ;nHTenL
HocTH BXO,IJ;HOro cHrHana nmoc 
,IJ;nHTenLHOCTL Ka6enH 3a,IJ;ep)K
KH nmoc 5 HCeK. 

-I noruqecKHH HHBepCHLIH, pas
HLIH no ,IJ;nHTenLHoCTH sxo,IJ;Ho
MY curHany 

- 2 noruqecKHX npHM~x HI noru
qecKHB: HHBepcHLIH c nnasHo 
perynHpyeMOH ,IJ;nHTenLHOCTLID 

- BLICOKOOMHLIH /reHepaTop ToKa/ 
- oTpu:u;a TenLHaH 

- O-:-I6 Ma /- 800MB HaHarpy3-
KY 50 oM/ 

- IO HCeK 

"· 

'I' I 

.. , 

,, 

6/ no BLIXo,IJ;aM YB$ 
"rynHHHe" BLIXO,IJ;Horo HMnynLCa 
npH H3MeHeHHH aMnnHTY,IJ;LI 
sxo,IJ;Horo curHana B ,IJ;Hana3oHe 
IOO:I 
a/ ,D;nH cllpoHTa - 2,5 HCeK 
B/ ,D;nH cllpoHTa -. 60 HCeK 
"rynHHHe" BLIXO,IJ;Horo 
HMnynLCa npH H3MeHeHHH 
HanpH)KeHHH nHTaHHH 
,lJ;nHTenLHOCTL perynupyeMLIX 
BLIXO,IJ;HLIX CHrHanoB 

YnpasneHHe 

- 20 HCeK 

- _±0,2 HCeK 
- _±2, 7 HCeK 

- 0,5 nceK/MB 

- 4+40 HCeK 

Ha cllopMHposaTenL Mo)KeT 6LITL no,IJ;aH cHrHan 3anpeTa cpa6aTLisa-
HHH C pa3'LeMa nHTaHHH. 

YpoBHH noruqecKoro curHana 
ynpasneHHH "TTL " - 0-;-+4 B 
Bxo,IJ;Hoe conpoTHBneHHe. - 2 KoM 
,lJ;nHTenLHOCTL BLIXO,IJ;Horb ccllopMHpoBaHHOro HMnynLCa MO)KeT nH-

HeHHO perynHpoBaTLCH ynpasnHID~HM noTeH:QHanoM C pa3'LeMa nHTaHHH 
,D;uana3oH ynpasnHJO~Hx aHanoroBLIX 
curHanos - 0+ -6 s 
Bxo,IJ;Hoe conpoTusneHHe - 800 oM 

0 
TeMnepaTypHLIH ,IJ;Hana3oH - 0 -:- +40 C 
ToKH, noTpe6nHeMLie 6noKOM - -I2 s I 480 Ma 

+I2 s I 380 Ma 

B Ta6nu:u;e npuse,IJ;eH~ ocH?BHLie xapaKTepHCTHKH pa3nH'IHLix npaK
TH'IeCKH HCnonL3yeMLIX 6

-lJ H onHCLIBaeMoro cllopMHpoBaTeneH. ,lJ;aH
HLie no 16-t.JI npHBe,IJ;eHLI H3 CooT'BeTCTBYIOI:QHX pa6oT, H no3TOMY 
HMeeTCH pa3nH'IHe Me)K,IJ;y HHMH H pe3ynLTaTaMH COBMeCTHLIX H3Mepe
Hri /puc. 6/, npose,IJ;eHHLI:X: no e,IJ;HHoii MeTo,IJ;HKe. 

B 3aKmolleHHe asTopLI C'IHTaroT csoHM ,IJ;onroM BLipa3HTL 6naro,IJ;ap
HoCTL A.H.XpeHosy, fl>.ra6puenro, K.AH,D;epTy, B.A.CMHpHosy 3a no
Mo~L s pa6oTe H none3HLie o6cy)K,IJ;eHHH, a TaK)Ke A.A.BuHorpa.nosoB: 
3a no.nroToBKY o6pa3:u;a cxeMLI. 
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PHC. 3. OJIOK·cxeMa JKCIIepHMeHTaJibHOH ycTaHOBKH: rcH- reHepaTop 
CBeTOBbiX HMIIYJibCOB; 2cl>Cill/a H 6/ <}lopMHpOBaTeJIH CO CJie,IVIII.lHM IIO· 
poroM; JI3 - JIHHHH Ja.nep>KKH; BAKlOO - speM»-aMIIJIHTY.IIHbiH KOHBep
Top; N TA 512 A- MHoroKaHaJibHbiH aHaJIHJaTop. 

t ''"! , •••• 

1000 
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0 

-500 

' ' 
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' ' \ 
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\ 
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PHc. 4. 3asHCHMOCTb "ryn»HH»" BbiXO,IIHoro HMIIYJibca OT aMIIJIHTY.IIbi 

BXO,IIHOrO HMIIYJibCa. 

12 

:) 

-

t c~··J 

5 

0,5 

0,2 

2 5 10 50 

PHc. 5. 3aBHCHMOCTb "ryn.RHH.R" BbiXO,IIHoro HMIIYJih< 
HapacTaHH.I BXO,IJ;HbiX HMIIYJibCOB B ,IJ;Haiia30He 40: 1. 

traa [ncea] 

+500 

0 

'3'1 XP 1020, 2,111~ 

t, •2,5 MCI11 1 r. :a If MC•II 

'·,. .. '· 
\ '· 

\ '· 
~\ '·, 
'.>.-----.::....:--------
/ ',. .............. ------- ...... 

', '·-...... -·~----'T*~' ' / ', ,"' ' -' ' 
50'1 

-3GO Oi ~5 1,0 $,0 
I 

PHc. 6. liJMepeHHble B o,nHHaKOBhiX ycnoBH.Rx xapaKTei 

posaTeneH:. 
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3. liJioK-cXeMa 3KCIIepHMeHTaJibHOH ycTaHOBKH: rCH- reHepaTOp 
BbiX HMIIYJibCOB; 2<1>Cill/a H 6/ cl>opMHpoaaTeJIH CO CJie,lJ;JilJ.lHM no
; 113 - JIHHHJI Ja.n;ep)I(KH; BAKlOO - apeMH-aMIIJIHTy,nHbiH Kouaep
N TA512 A- MHoroKaHaJibHbiH auaJIHJaTop. 
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4. 3aBHCHMOCTb "ryJIJIHHJI" BhlXO,lJ;HOrO HMIIYJibCa OT aMIIJIHTY,lJ;hl 
oro HMIIYJibCa. 
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PHc. 5. 3aBHCHMOCTb "rymiHHJI" BbiXO.n;Horo HMDYnbca oT apeMeH 
HapacTaHHJI BXO,lJ;HhlX HMDYJibCOB B ,lJ;HanaJOHe 40: 1. 
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PHc. 6. H3MepeHHhle a O.n;HHaKOBhlX ycnoBHJIX xapaKTepHCTHKH cl>opMH 

poaaTeneH:. 
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PHc. 7. BHelUHHH BH.l1. C)J.BOeHHoro <l>opMHpoaaTenH 2ci>CIIl. 
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