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npH onp: . .lleneHH~ OnTHM8nbHbiX napaMeTpOB COBpeMeHHbiX .HMnynbCHblX 

ycHnHTeneft BO MHOrHX cnyqagx Henb3H He yqHTbiB8Tb KOHeqHyiD CKOpOCTb 

HapacTaHHH BXO.IlHoro cHrHana. HsaecTHbie. H3 nHTepaTypbi peKoMeH.Il8UHH 

no ~npe.lleneHHID OnTUManbHbiX n!')peXO.IlHblX xapaKTepHCTHK 1 rronyqeHHbie B 

rrpe.llrrono>KeHHH 'noJlaqH Ha BXO.Il H.llElanbHoro neperra.lla HarrpH>KeHHH (HnH 

TaKa), B pH.Ile cnyqaea rrpHBO.IlHT K HBHoMy He.llOHcrronbaoaaHHID sosMo>K

HOCTeft _KOH.KpeTHOft .. cxeMblo 

-0co6eHHOCTH 1 IIpHCylllHe HMnynbCHbiM yCHnHTenHM 1 paccMOTpHM npH. no-. 

Jl8qe 9KCIIOHeHUH8nbHOro CHrHana 

u ( t) 
r u r. ( l - e ( 1 ) 

Ha BXO.Il ycHnHTenH C H306pa>KeHHeM rrepeXOJlHOft xapaKTepHCTHKH B o6naCTH 

ManbiX BpeMeH BH.Qa ,-: 

h ( p) 
l 

(2) 

HnH 

.( 

·h_ (P )_~:: l·+p.rm· 
(3) 

l + pr( l + m.\)+ p2 i 2 m .\ o, 
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npHMepbl KOHKp9THb!X yCH.11HTeneA (B Tp8H3HCTOpHOM HCD0.11H9HHH), ne-: 

pexo.llHbie xapaKTepHCTHKH KOTOpbiX c .llOCTBTO'iHoA TO'iHOCThiO MoryT 6b!Th 

npe,llCT8B.11eHbl cpopMynaMH ( 2) H ( 3), DOK838Hbl Ha pH Co 1. 

B Bbipa)KeHHHX ( 2) II ( 3) r - · HeKOTopaSI 9KBHaaneHTHaSI nocToHH-

H8SI BpeMeHH paCCM8TpHB89MOI'O YCH.11HTe.11SI; m - 'K09cpcpHUHeHT KOppeKUHH 1 

onpe,ll9.11SI9MbiA K8K OTHOWeHHe DOCTOSIHHOA BpeMeHH KOppeKTHpyiOUleA · U9DH 
. . ...... ~" 

K 9KBHaaneHTHoA nocToHHHoA apeMeHH r ; A H A
0 

-;; KoacpcpHuHeH-

Tbi, saaHCHUlHe OT napaMeTpoa cxeMbi (npH'i~M acer,lla ,\ < Ao ). 

KoHKpeTHbie Bbipa)KeHHSI .ll.11H nepeqHcneHHbiX n~paMeTpOB ex eM . pH c. 

CO.ll~p)K8TCSI B pa60T8X/l-3f. 

TaKHM o6pasoM, onepaTopHoe Bbipa)KeHHe (HopMHpoa~HHoe no aMD.11HTy

.lle) BbiXO.llHoro cHrHana c y'i~ToM ( 1) HMeeT cne.llyiO.lllHA BH.ll: 

h ( p) 
l 

(4). 
(l + prn) [l+pr{l+mA)+p 2 r 2 m Ao) 

. ' 

9C.11H nepeXO,llH8SI xapaKTepHCTHK8 ycH.11HTe.11SI ODHCbiBBeTCSI· COOTHOWeHHeM 

(2), H 

h ( p) 
l .+ pr n 

(5) 
(l + prn) [ l +Pr(l+mA) + p2 r2 m A0 ) 

,·_. 

ecnH nepeXO.llH8SI xapaKTepHCTHKS yCH.11HT.e.11SI ODHCbiBBeTCSI COOTHOWeHHeM 

( 3 ). 

B cpopMynax (4) H (5) n = r r / r - K09cflcflHUHeHT0 xap8KT9pH3yiO-

. lllHA KOH9'iHYIO CKOpOCTb HapaCT8HHSI BXO.llHOI'O CHI'H8.118o 
. . 

Bo MHorHx cnyqagx npH npoeKTHpoaaHHH ycH.11HTeng Bbi6poc B nepe -
·, 

XO,llHOA xapaKTepHCTHKe He,llODYCTHMo npH 9TOM B.B)KHO 3H8Tb 06.118CTb 3Ha- · 

qeHHA napaMeTpOB CXeMbl 1 o6ecne'iHB810WHX MOHOTOHHbiA nepeX~?.llHbiA npo

ueCC. Ha pHc~ .2 H 3, cooiaeTcTayrom~x ·cooTHoweHHSIM (4) ·H (5), noKasaHbi 

·I'p8HHUbl MOHOTOHHOCTH BbiXO,llHOI'O CHI'H8.118 Ha D.110CKOCTH ( n , m. ) ,ll.11SI 

p83.11H'iHbiX si:laqeHHA Ao H A • 06naCTH MOHOTOHHOCTH .119)K8T HH-

~Ke H npaaee COOTB9TCTBYIOlllHX .KpHBbiXo 

4:. 

' 



R,~ 
Ur~/1,. 

a) 

·~ R, , • ~~." 
1.1 I. r . , 

B) 

'6). 

R,nU 
1.1,~ 

r) 

L 

·~,~. ' RIC ll/1 u,LLIJ 
a) 

)!{) 

Puc. 1. npHM9pb! cxeM TpaH3HCTOpHblX ycHnHTenea. 



VlHTepeCHO OTM9TllTb1 'ITO npll T r < T ( T,e, n < 1 ) aHa'!eHne 

m ocTaeTcst T8KHM )l{e, KaK H B cny'lae n.neanbHOro nepena.na HanpSI)I{e-

Hlist Ha BbiXO.ll9 (T,e, B Cn;~~e n = 0 . ), B_::-:ro. BpeMst KaK ITpli 6onbWHX 

n cooTBeTCTByrorune aHa'IeHHst m peaKo soapacTaroT. EcTecTBeHH01 
' ' . ' ' ' ' 

npn TaKnx m B cny'!ae n · = 0 a· riepexo.nHot!: xapaKTepncTHKe nMeroT 

M9CTO B9CbMa 3Ha'!HT9nbHh£e Bbi6pOCbi f 

Ha pnc. 4 nocTpoeHbi aaBHCHMOCTH £ = £ ( m ) npn Ao'= 0,6 ~ (npll":" 

'IeM p!!C, 4a COOT~eTCTByeT cpopMyne (2), a Pl:fCo 46~- cpOpMyne (3) ), 

VJTaK, KOH9'!Hast CKOpOCTb _HapacT~HHSl BXO.llHOI"O CHI"Hana IT03BOnsteT 

o6ecne'!HTb MoHoToHHbitl:,. ~epexo.dHbitl: npo~~~cc .na)l{~ rrpn peaKo Kone6aTenb-.. -· . ··- .. . . . 

HOM pe)I{HMe pa60Thl C06CTB9HHO ycHnHTenst, 3TO ·.naeT B03MO)I{HOCTb nony

'!aTb Bp9MSl HapaCTaHHSl cpp0HT8 cyruecTBeHHO M9Hbiuee 1 '19M rrpll Bbi6ope 

napaMeTpa KOppeKUllll m 1 llCXO.llSl ll3 ycnneHHSl H.neanbHOI"O BXO.llHOI"_O 

CHI"Hana, Ha p1IC,, 5 (a .:_ COOTB9TCTByeT. Bbipa)l{eHHIO ( 4) j 6 - Bbrpa)I{9HHIO 

( 5) ) noH:aaaHbi npnMepbr aaBHCIIMOCTet!: t ~ I · t H , r .ne t ~ - speMst 
' ' 

HapacTaHnst cppoHTa, nony'!aeMoe .. npn Bbr6ope. napaMeTpa m , IICXO.llSI n:;, 

rrepe.na'lll H,lleanbHOI"O BXO.llHOI"O CIII"Hana ( Ha p1IC, 2 II 3 - 3Ha'l9HIISl m 

COOTB9TCTBYIOLUII9 n ,; 0 ) 1 a t H - BpeMst HapacTaHHSl cppOHTa, nony-

'!aeMoe npii Bbr6ope napaMeTpa 

Hana (Ha p11c. 2 II 3 - aHa'leHHst 

m 

m 

C y'leTOM'peanbHOI"O BXO.llHOI"O CIII"-

1 COOTB9TCTBYIOLUII9 llCTIIHHblM. n ). 
3TH aaBHCHMOCTH Harnst,llHO xap8KT9p1I3YIOT. ,H9,llOHCITOnb30BaHIIe B03MO)I{HOC-

T9f!: CX9Mbi npii Bbi6ope ee napaMeTpOB 6e3 Y'l9T8 KOH9'lHOf!: CKOpOCTII Ha~ 

. paCT8HHSl BXO.llllOI"O CHI"Hana, 

3cpcpeKTIIBHOCTb KOppeKUHH MO)KHO xapaK~epH30B8Tb OTHOWeHHeM 

0 = 2,2r V 1 + n 2 I t ~ , aasncnMOCTII .nnst KOToporo npe.ncTaBneHbi 

HU p1IC, 6 H 7 COOTB9TCTBeHHO .nnst Bbipa)l{eHHt!: (4) ll (B), 

KaK c~e.nyeT na STHX rpacpHKOB, .nnSI cny'last ( 4) a¢¢eKTHBHOCTb Kop

peKUHH COCT8BnsteT .ll9CSlTKH . npoueHTOB 1 a '.llnst . cny'!ast (5) MO)I{eT .llOCTH

raTb COTeH npoueHTOB, · 

HanH'!He MaKcn~yMOB y cpyHKuna 0 ( n ·) npn HeKoTopbiX . .\ 

06'bstCHSl9TCSl pe3KHM yBenH'l9HH9M BpeM9Hll HapacTaHHSl cppOHTa (c yBenH-

'!eliHeM R ) 1 'ITO Harnst,llHO BH,llHO H3 CpaBH9HHSI nepeXO.llllbiX xapaKTe-

pHCTIIK 'B" II "r" ·' ITOKaaaHHbiX. Ha pHC, 8, 
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0 ~~ I,D 1,5 1,0 I,S n 

a) 

2 n 

Puc. 2. 3asncnMOCTH m ( n) , COOTBeTCTBYJOWHe Bblpa:IKeHHJO (2), .ans· paa-
nH'lHbiX .\ n .\ 0 
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Ba>KHO OTM9THTh, 'ITO rronyqeHHbie Bhillle pe3ynhTaT.bi u rpacpHKH MO>KHo 

HCI10nh30BaTb .Lln51 H3Y'l8HH.H B3aHMHOlf KoppeKUHH KacKa,LlOB B MHoroKaCKaLJ:HbiX 

. ycunHTen.Hx, ecnu C'lHTaTb, 'ITO curRan ( 1) rrocTyrrae'i' Ha axo.a ycunuTen.H, 

OIIHCbiBaeMoro ypaBH9Hif9M ( 2) lfnH (3) 1 C BhiXOLJ:a 11p8LJ:lll9CTByiOII.{ero KaCKa

,aa/ 4,5/. B n:aHHOM cnyqae co5CTBe11.Ho ycHnHTenb urpaeT ponb KoppeKTopa, 

pa 6oTaiOmero c 6onhlliHMH Bhi6pocaMu (eM. puc, 4) If ycKopHIOII.{ero HapacTa

HHe BhiXOLJ:HOrO CHrHana; nonb3Y.HCb rpaqmKaMH puc, 6,7, HeTpy.LlHO YCTaHo

B HTh, 'ITo, B p.H.ae cnyqaea' ,;a C'leT B3aHMHoi!: ioppeKuuu MO>KHo rrony'lHTb 

Bp8M.H HapacTaHH.H y BhiXO,LlH.OrO CHrHana M911bJiiee, '19M y BXO.LlHOrO ( T,e, 

l 11 < 2,2r r ), .Ha 8THX .. ~HCyHKax nyHKTHp~M 110Ka3aHa KpHBa.H
1 

COOTB8T

CTBYIOII.{al! TOMy cnyqaiO, Korn:a Bp8MS! HapacTaHH.H cppOHTa BhiXO.LlHOrO CHrHana 

pas HO BpeMeHH HapacTaHHS! cppqHTa BXO.LlHOI'O Cll!'Hanax/ ( T.e. t 11 = 2,2 T r ) • 

.B 3aKniOqeHue oTMeTuM; 'ITO rrpuae.aeHHi>ie Bhillle rpacpHKH rronyqeHhi c 

rroMoll.{biO 8UBM •. J:ju3yanbHoe U3y'leiine :KaqecTaeHHhiX oco6eHHocTei!: rrepe

xon:HhiX rrpoueccoa rrpuao.aun ocb Ha. ABM. 

nHTepaTypa 

1. JO.A. BonKoB, B.A. Koponea. "Pa.aHoTeXHHKa", T.22, N!!7, 1967. 

2. 10.A. BonKoa, B.A. Koponea. · "'Pa.aHoTeXHHKa"', T.23, N!!10, 1968. 

3. IO.A. BonKon, B.A. KoponeiJ. C6opHifK Tpy.aon · Kacj:J. 3neKTpOHHKH MUq;>U, 

AToMHa.aaT, 1970. 

4. U.A. BanHK. "'TexHHKa. TeneaH.aeHHH"', Bbrn. II ( 17), 1956. 

5, F',A. Muller. High-frequenc>:"· compensation of RC-amplifiers. Proc. 

IRE, v. 42, No.~ B, 1. 954. 

PyKonl!cb nocTynnna B 113Ll8TenbcKnJ! oTaen 

25 OKTH6pH !970 roaa. 

x/ Paay!:ieeTcH, np11 3TOM Bhixon:Hoi!: cHrHan h ( t ) nee )1{9 oTmPiaeT-

CH OT nxonHoro u, ( t) I u, ·; B qacTHOCTII, 113MSHH9TCH npeMH aanep)!{KII 
(pMC, 8, KpHBbl9 "a" II ~6"), 
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Pac. 4. npi!Mepbl 38BIICHMOCTeA ( ( m ) 
(2): 6 - ami ¢opMynbi (3). 
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npH >-o 

-
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~ 
1• .. 
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Pile. 5.' npi!Mepbl 38BIICIIMOCTeA t ~ I t H 

paanH'!HbiX .>. 
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t10 

qa 

~6 
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. Puc~ 6. 3aaucnMoCTH 0 ( n ) 

paann'!HblX · .\ 

f 

~f. 

;: 

2 J ~ n 

t COOTBeTCTBYIOUUfe Bblp8.lKeHHIO (4), .OnSI 

Puc. 7. 3aaucuMocTu 

nH'!HblX .\ . 
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13 -



ti 

·cs> " (t) HJ'\IHHH9>Ktldl'lll XJ<iJ'\16tllli'I::>HIIO ·oXH.L::>Hde.LXtldtiX Xi''IHD'OXOOeii I'ld6J'IIHdU •9 •::>Hd 


