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noKasaao, 'ITO ycuneHHe KOpOTKHX HMDY1lbCOB IMeHbllle 0,1 MKCeK/. o6bi'!HO 

BcTpeqaromnxcSI B SiaepHofi cP~SHKe H coaepmamux HHcflOpMaunro B caoux ¢asax 

unu aMnnnTyaax, 6onee yao6ao ocymecTBHTb npu noMomu ycHmiTenefi c HacTpoeH-

HhiMH KOHTypaMH. 

B aa'!ane noKasaH cnoco6 pac'!eTa lllHpoKononocHhiX ycunHTenefi npu noMomu 

npeanomeHaofi•yHuBepcanhHofi auarpaMMbi Ii yKaShiBaroTcSI aeaocTaTKH. ycumtTenefi ·j 
L(1ISI DOCT8B1IeHHOH 38L(8'!Il, 

Danee H3y'!aeTCSI peaKUHSI YCH1IHTe1ISI C HSCTpOeHHhlMH KOHTypaMH 

/ Q =1- 3/; BbiBOL(SITCSI KpHBbie peaKQHH B L(By.X '!SCTHbiX C1IY'!8SIX, KOI'L(a Ha BXOL( 

yCH1IHTe1ISI noaaeTCSI D01IyCHHYCOHL(81IbHhlll HMDyllbC. 

noKa3aHO, 'ITO npH HCI101lb30BaHHH YCH1IHTene~fj. TSKOI'O THI18, HSMHOI'O ynpo

maeTCSI HX H3I'OTOB1IeHHe, TaK KaK C M81IbiM '!HC1IOM K8CK8L(OB B03MOlliHO 601lbWOe 

YCH1IeHHe 6es ya1IHHeHHSI HMilY1IbCOB, 
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1. BBe.oearre 

B pa.orroTexHrr~e rr oco6eH~o B H.oepHoil: ¢n~nKe qacTo CTaBHTCH Bonpoc o6 

yCHJieHHH O"'i.eHb KOpOTKHX HMDYJibCOB, .llJIHTeJibHOCTb!O MeHee 0,1 MKCeK; TaKHe 

HMDYJibCbl OTMe'lalOT HeKOTOpbl~ C06biTHH If co.oep:>KaT HHcpOpM8IlH!O B CBOHX cpaaax 

HJiij aMnnHTY.llaX. B TaKHX cny'laHx Bee HMnynbCbi nprr6nH3HTeJibHO o.orrHaKOBbi, niK 

"'TO TO'lHOe BOCDpOH3Be.oeHHe HX cpopMbl HeOOH38TeJibHO; TOJibKO WHpHH8 HMDYJibCOB 

.ll0JI:>KH8 BOOOUle OCT8B8TbCH HeH3MeHHOil:. 

LlnH yKaaaaaoil: uenH .oobitrao nprrMeHHIOT wrrpoKononiOcHbie ycunuTenH c RC. 
K8CK8.ll8MH, KOMneHCHpOB8HHble I .llJlH ycTpaaeHHH yMeHbWeHHH KOacpcprruHeHTa ycrr

JieHHH H8 BhlCOKHX 'l8CTOT8X I HJIH oea KOMDeHC8UHH 1 JJHOO K8CK8.llhl C pacnpe.oenH

TeJibHblMH napaMeTpaMH. HH:>Ke noKa3biBaeTcH, "'TO 6onee no.oxo.oHWHMH B TaKHX 

CJiy'iaHX HBJiHIOTCH YCHJIHTeJIH C H8CTpOeHHblMH KOHT.ypaMH • 

2. YcHJIHTenH c RC -KacKa.oaMH, Boa6ym.oaeM bie npHMo-

yrOJibHbiMH HMDYJibC8MH 

8TH ycHnrrTenH HMeiOT npocTbie HJIH na.oyKTHBHO KoMneacHpoBaaabie RC -Kac

Ka.llbi I .onH .oHanaaoaa BbiCOKHX 'lacToT I. 

HHH e.llHHil:'lHblM CK8'lKOM ll:JIH npHMOYT'OJibHbiM ll:MDyJibCOM • 

B cny'lae n K8CK8.ll0B oowee yCHJieHHe a . n 
paBHO a1 · ,· T'.lle aJ 

npe.ocTaBnHeT ycHneane o.oaoro KacKa.oa: 

111 

S o6oa~a'laeT KpyTH3HY naMnbi lnpe.ononaraeTcH neHTo.ci c oOJibWI.fM sayTpeHHHM. 

conpoTHBJieHHeM/ H R -aao.oayiO HarpyaKy. 

TaKoil: ycrrnrrTeJJb xap?KTepnayeTcH TaK:>Ke .onrrTe.TibHOCTbiO J 
XO.llHOT'O HMDYJibC8 DpH B036y>K.ll9HHH e.OHHH'I:Hb!M CK8'1:KOM. 

YJaBeCTHbl COOTHOW9HHH 

.£ =f(RC I 121 
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rne h npencTaBJIHeT ¢pOHT BhlXOnHOf'O CHf'HaJia OnHOf'O KaCKana, c -eM-

KOCTb IIIYHTnpyroiiiyro conpoTHBJieHne R a K Koa¢¢nuneHT, paBHbiil: I no 

SnbMopyl 2,51 B cny~ae npocTbiX R C KacKanoB H 1 ;66- B 
L 

CJiy~ae HHnyKTHBHO 

KOMneHcnpyroumx KacKanoB I CR2 =0,251. 

llpyroii xapaKTepn:cTnKoil: ycnnnTenSI SIBJISieTCSI aanaanbiBaHne ¢poHTa BhrxonHo

ro cnrHana. 8To aanaanbrBaHne npaKTH~ecKn nponopunoHanbHO ~ncny KaCKanoB, OHO 

He nMeeT Boo6me 3Ha~eHHSI B nocTaBneHHoii HaMH aana~e. 

nonaHHbiil: Ha BXOn npSIMOYf'OJibHbiH CHf'Ha·JI nnHTeJibHOCTbiO L1 MO:>KHO 

C~HTaTb peayJibTHpyiOiliHM OT. HaJIO:>KeHHSI nByX enHHH~HbiX CKa~KOB 1 onHH H3 KOTO

pbiX nono:>KHTeJibHbiil:, a npyroii oTpHuaTenbHbiil:, paaneneHHbiX npoMe:>KyTKOM BpeMe

HH Ll . npn 9TOM BOaMO:>KHbi nBa CJiy~aSI B 3aBl!CHMOCTl! OT T0f'0 1 41 :;7! 1!1111 

L1.:::::. f . 8TH cny~au npencTaBneHbi Ha p11c. la n 16 B nneanbHOil: Tpaneue11nanbHOil: 

¢opMe BbrxonHoro c11rHana · /o6br~Ho yrnhr oKpyrneHbi I. 

B nepBOM cny~ae III11p11Ha Tpaneue11nanhHOro BbiXonHoro 11Mnynbca y nonoB11-

Ll 1 a BO BTOpOM cny~ae 9Ta III11p11Ha paBHa J Hbi BbiCOTbi TaK:>Ke paBHa 

T.e. c11rHan ynn11HSieTCSI npH yc11nennH I j ,;::::o-L} I.· 

LJ:TO :>Ke KacaeTCSI yC11JieH11SI 1 TO B nepBOM cny~ae OHO paBHO Q 
L1 . 

, a BO-BTOpOM 

cny~ae - fa: , TaK KaK nnocKaSI ~aCTb, 9.'»01"'0 BbiXOnHOf'O HMITY1lbCa He . / 
M O:>KeT nonHSITbCSI no ypOBHSI ITJIOCKOH ~aCT11 BbiXOnHOf'O CHrHaJia npl! J1:l11H11~HOM 

CKa~Ke •. 

lln SI onpeneneHHSI xapaKTef1tiCTHK yC1111HTenSI, cooTBeTCTByromero onpenenen-
- . . . :.. . 

HbiM Tpe6nBaH11SIM, nocTpoena o6maSI nnarpaMMa lpHc.21, rne B n'?rap11¢M11~ecKoM 

MacwTa6e npencTaBJieHa 3aBHCl!MOCTb Me:>Kny Q l! Qj 

' . ct 2. 
, I oge a = { a

1 
) I oge a1 , loge a = n loge a1 

napaMeTpOM SIBJISieTCSI n 111Il! ~ = ~~ 
L(11arpaMMOil: p11C. 2 MO:>KHO Henocpen CTBeHHO 

EcnH .. :>Ke ~ <1, TO neo6xJn11MO 11MeTb B Bn:ny 

nonbaoBaTbCSI , Korna f 71 
1 ~TO a¢¢eKT11BHOe YC11JieH11e 

yMeHbiiiaeTcSI no ana~en11SI fa 
q, = const . . npH /oge".J={),5 3aMeTHO, ~TO MaKC11MYM Kp11BbiX 11MeeT MeCTO 

11JI11 GJ. =1,6487. MaKC11MaJibHOMy 3Ha~eHHI0 Ha onnoil: 113 9T11X Kp11BbiX COOTBeT-

CTByeT ~11CJIO KaCKanoB n = 21oge a • 

I 

n 

f 

. ,. 
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Ha pnc. 3 rrpe.ucTaBneHa aaBn:cn:MOCTb MaKCHMyMa 

IB norapn:clJMn:'iecKn:x MacwTa6ax/. 

a oT rrapaM eTpa. fj 

c n 
B Ka'iecTBe rrpnMepa rrpe.urrono*HM 1 'iTO Heo6xo.un:Mo ocyruecTBHTb_ ycn:nnTenb 

L1 =10-
8
ceK OLlHHaKOBb!MH K8CK8Ll8Mll LlliSI rrep8Ll8'ill. IiMIIYllbCa LlliiiT8.1IbHOCTbiO 

1 

rrpn: ycn:neHJm a =5000. Haii:.ueM 'iHC.TIO K8CK8LlOB n: aHOLlHYIO H8I"pyaKy R .. 

no.TI8I"8SI 1 'iTO S =23 Ma/B ll C =25IIcP1 rrclJ 1 Haii:.ueM rrepeMeHHyro 

HOM CJiyqae L1 : f Ll.TISI IIpOCTbiX 

SLl 23 ·10-~ 10- 8 

ct = P.5JC = 2,51 ·25 ·10 -12 

RC K8CK8LlOB: 

=3.67. 

CooTB8TCTBYIOlU8SI KpuaaSI Ha puc. 2 He LlOXOLliiT LlO 3H8'i8HHSI a = 5000, 

cne.uoBaTe.TibHO rrpu.ueTcH rrpu~HTb ycnoBue A..:::::::: 1 , T.e. y.unuHeHue BbiXo.uHoro , I 
To *e BpeMH aciJciJeKTiiBHoe ycuneHue yMeHbwaeTcH .uo 3Ha'ieHUSI 

I"Ll8 a ycuneHue 1• Hafi.ueHHOe C IIOMOlUbiO LlH8I"paMMbi 
I 

a. 1:2 j_ 
Ha ocHoBaHuu cooTHoweHuH Ctr Ll 1 BbiBOLlHM 

loge a -loge ar = logef- loge L1 • 
3TO IIpHBOLlHT HaC K C.TI8LlYIOlU8My I"p8cflH'i8CKOMy IIOCTp08HiiiO Ha pHC, 3 Ll.TISI 

OIIp8Ll8.1I8HiiSI Q IIpii MHHiiM8.1IbHOM cppOHTe f 
=50001 

Ii. IIpOB8Ll8M IIpHMYIO C HaK.TIOHOM 1 1 T •. e, rrapa.TI.TI8.1IbHO rrpHMCii 1 IIpOXOLlHIU8H 'i8p83 

Ha'iano Koop.uuHaT u qepea TO'iKY 1 n:Meroruyro a6cuuccy loge CJ 1 I"Lle CJ = 101 

H OPLliiHaTy loge a 1 I"Ll8 a = 10, npHMYIO IIpOLlO.TI)KUM LlO rrepece'i8HiiSI C Kpu

BOH s To'iKe 13 • K!Jop.uuHaTbr aToii: To'iKH .uaroT orrTuManbHbre aHa'ieHuSI a n: Cf. , • 
a 3H8'i8Hii8 6.TIIi3KOe 

M8.1IbH08 ·.'iHC.TIO K8CK8LlOB 'OIIP8Ll8.1ISI8TCSI Ii3 COOTHOlll8HHSI 

-K 10,000 Ii t:t = 
n =21oJea= 18,4. 

7. OrrTu

npu aTOM 

'iliC.1I8 KaCK8LlOB B~.TIH'iUHa f M~HiiM 8.1IbHaf/rrpe.uCT8B.TIH8T TaKme cpei:lHIOIO Ll.TIIiT8.1Ih

HOCTb BbiXOLlHOI"O IiMIIY.TlbCa, OTCIOLla IIOJiyqaeTCSI YLl.TIIiH8Hll8 BbiXOLlHOI"O IiMIIY.Tibca/, 

MomHo B3HTb u M8Hbwee qucno KacKa.uoB u, ecnu Bbi6paTh rrotixo.uHruee aHa'ieHu'e 

Ll.TIH R , rrony'iUTb o6ruee ycr.rneHue
1 

TaKme paBHoe 10000. O.uHaKo B aTiiX cnyqa

.HX Ll.TIIiT8.1Ib!JOCTb BbiXOLlHOI"O IiMIIY.TibCa B03pacTaeT: 

n 
f 

18 

19,3 

12 

20,35 

8 K8CK8LlOB 

24 14 MMKC8K, 

~ 
I 
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B cnyqae l!HLlYKTHBHO KOMrreHCHpoBaHHbiX RC KaCKaaoB I 
L 

CR2. 
==0,251 

rronyqaeM 

2 3 • 1 0-3• 1 0- 8 
=' 5,55 .. 

cz :::: 1,66 ·25 ·to-12 

L1 
Yf B aToM cnyqae Heo6xoaHMO rrpHHHTb f.::. 1. rpa¢!1'!BCKOe IlOCTpOBHl!e 

Ha p!iC. 3 Terrepb aaeT 3Ha'!eHl!H: Q = 6000, Cf, = 6,86. n = 11 ,4, 

f = 12,3 MKCBK, 

Bo3Hl!KaBT BOIIpOC - HB.Tib3H Jill OCYIUBCTBHTb KaCK8Llbl LlPYI"OI"O TH!la 1 KOTOpb!B 

IIpH TOM ):Ke yCl!JIBHHH IIpHBBJIH 6b! K MBHbWBMY '!HCJI) KaCKaLlOB 6e3 YLlJIHHBHIHI 

HMIIYJlbCa? 

3. YcHJIHTBJIH c R C KaCKaLl aM 11 1 B036y:>KaaeM biB CHHyCOHLlaJlbH b!MH 

HMIIYJibCaMH 

B MHOI"OKaCK8LlHb!X YCHJIHTBJlHX CHI"HaJlbl HCKa:>Ka!OTCH OT OLlHOI"O KaCKa :1a K 

a pyroM y. Bbrwe rrpearrona ranocb, 'ITO BXOaHofi HMII Y!lbC HM e eT rrp 5IM oyro.TibHyiO ¢op

My. no Mepe IlpOXO:>KLlBHHH '!Bpe3 '!BpBLlY!OIUHBCH KaCKaLlbl .yCHJJHTBJ15l 1 rrepBLlHHH 

u 38LlHHti ¢poHThl HMrrynbca HaKnOH5I!OTC5I 1KpyTH3Ha HapacTaHHH 11 rraaeHHR yMeHb-

w a eTc R I, a nepwHHa OKpyrnReTcR. Bee :>Ke xapaKTepHcTHKH ycHJIHTB.TIH oueHHna-

IOTCR C IlOMOillb!O ¢opMyJI IlpBLlbiLlYillBI'O rraparpa¢a. 

0aHBKO LlJlH HBKOTOporo IIpOMB:>KyTO'IHOI'O KaCKaaa OKpyr.TIBHHhll CHrHa.TI HBo6-

XOLlHMO CoxpaHHTb rrpaKTH'!BCKH CHMMBTpH'!Hb!M !'; BI'O BBpXHBI 'laCTH, BC.TIH XOTHM 

'lT06bJ BI'O WHpHHa HB yBB.TIH'!HBaJJaCb. B TaKOM CJJyqae CHrHaJl MO:>KHO Bblpa3HTb C LlOCTa-

TO'!HOH CTBIIBHb!O TO'lHOCTH IlOJJYCHHOCOHLlOA, np HJJO:>KBHHbii BXOLlHOH CHI" HaJJ TaK:>KB 

6yaeM c'lnTaTb rronycl!HycoHnaJlbHbiM Ia He rrpHMoyronbHbiMI, BxoaHoA cHrHan ycH

naTenH IlOJJy'laeTCR TaK:>KB OT BaKyyMHOA 9JlBKTpOHHOI JJaM!lb!, .Qa)KB IIpH IlpRMo

yrO.TlbHOM B036y£li:LlBHHl1 IlOJly'!BBM biB Ha Bb!XOLlB 9JIBKTpOHHb!X JJaMII HMIIYJJbCbl HM e

IOT !10JlYCHHYCOHLl8JlbHY!O ¢opMy, GCJJH LlJlHTBJlbHOCTb CHrHana cpaBHHMa CO BpBl\•te-

11 BM IIpOJJBTa 3JlBKTpOHOB BHyTpH JlaM!lbl /cnyqafi ¢oToyMHO)l<.HTBJJH, pa6oTaiOWBI'O 

B o6naCTH Ml1JJ,r:JI1MHKpOCBKYHLl/, 

B CBH3H c 3THM HH)h:e H3yqaeTcR pa6oTa oaHoro KacKana npu rronycuHycou-

Ll aJJbHOM B036y)l<..OBHH H, 'ITO a aCT B03M O:>KHOCTb CLl enaTb 
1 

Bb!BOLl bl OTHOCHTBJJbHOH yC.TIOBIIA 

pa60Tbl l\IHOI'OKBCKClLlHOI'O yca.nHTB.TIR, 
r 

npen 

HMny 

60J1bl 

u2 

peaKu 

TBJlbH 

OKOH''ll 

Ecnn 

l~ = l 
B BH.C 

I".llB 

Ha pu 

CJiy'!aS 

CyHKe, 

Hbltl H 

noKa3. 
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TaK KaK o5bi'iHo npRMeHSIIOTcH neHTOLlbi c 5onbWRM BHyTpeHHHM conpoTHB.TieHReM,, 

rrpe.unonomuM, 'ITO napannenbHaH uenb R C B035ym.uaeTCH nonyCl!HYCORLl81IbHbiM 

HMnylibCOM . TOKa s UJ sin .Q. t I $KpyTR3Ha 1I8Mnbr/ OT reHepaTopa c 

5onbirrHM BHyTpeHHRM conp(>TuaneHHeM. M omHo C'IHTaTb
1 

'ITO BbiXO.UHOii eRr Han 

u 2 1 T~e. HanpSI:lKeHHe Ha 38:lKHMaX uenH lpHc,41 1 38BHCHT OT Tpex cpaKTOpOB: 

OT aMnliHTYLlbi TOKa reHepaTopa S UJ 
" . . 

OT a5COJIIOTHOI'O 3H8'19HHH nOliHOI'O conpOTIJBlieHHSI uenH npn '18CTOTe 

1'1. (I Z lj, 
OT o5o5weHHOii nepeXOLlHOfi cpyHKUHH peaKUHH uenH, 0503H8'18SI aTy cpyHKUHIO 

peaKUHH trepea U 

05o5meHHast nepexo.uHaSI cPYHKUHH HMeeT .uae o5nacTu: nepaasr Tofi me .unu-

TenbHOCTH, 'ITO H BXOLlHOii CHI'H81I s u 1 Sin .n t ( 0.::, .at ,C. J[), H BTOpast - nocne 

OKOH'ISHHH. , axo.uHoro CHI'Hana - .uo 5ec~oHetrHOCTH I 12 f > 'k I. 

Ecnu npu t 
. cctu,. 
lc = dt,.= 0 

B BHLlS! 

rue 

= 0 HMeeM .,(J.2 = 0, a H3 cpopMbi npHliO:lKeHHOI'O CHI'H81I8 HMeeM 

, C1Ieir,oaaTe1IbH0 1 o5o5ufeHHyiO cpyHKUHIO peaKUHH MO:lKHO. H8nHC8Tb 

.u (t} = a(t} -~ {t} 

.tL{t) = c(t)- & {t) 
LlliSI 

LlliSI 

Gt=j_ 
RC 

tg If-- RC .n. 

Ha puc. 5 npe.ucTaB1I8Hbi KpHBbre a(.n.t) ,'6 (.n.t) H c(.n.t) LlliSI '18CTHOI'O 

cnytrast RC .0. = 3; ux paaHocTb .uaeT cPYHKUHIO ""- laawTpuxoaaaayro Ha pu-

cyHKel. TotrKa P paa.u en SieT cf>aabr 1 H 11. 

Kor.ua RC O'leHb Mano IMeHbWe 1 I Kpnabre pr-1c. 5 npHHiiMaiOT noKaaaa

Hbifi Ha puc. 6a /au.u RC.n. = 0,3641, a Kor.ua RC ..Q. otreHb B91IHK0
1 

KPHBbre 

rroKaaaHbi Ha pHc. 6 a I RC..n. = 101. 
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3~MeTHM 1 ~TO B nepBOM CJiy~ae 

XpaHsteT CBOIO c!JopMy H WHpHHY ( J[) 
lpHC, 6al TIOJiyCHIJyCOH.llaJibHblH HMilYJibC co-

. JT 
, a BO BTOpOM CJiy~ae lpHC, 6BI .llJIHTeJib

r.:" 
ao )l , a .llJIHTC.TtbHOCTb 3aaHero c!JpoH-HOCTb cPPOHTa Y.llBaHBaeTCst OT 2 

Ta lcpe3al HaMHOI"O B03pacTaeT lnpaKTH~eCKH. .llO 3Ha~eHHSI RC J2. I. B .To :>«:e 

BpeMSI BMTIJIHTY.lla HMTIYJibCa paBHa B nepBOM CJiy~ae e.llHHHUe, a BO BTOpOM cny~ae 

HMeeT npaKTH~eCKH 3Ha~eHHe z 
BbiXO.llHOe ··HanpSI:>KeHHe ..,(,(.2 3aBHCHT H oT Moaynst ·IZ I TIOJIHOI"O COTipo:-

THBneHHst napannenbHOti uenH RC. npH ~acToTe .12. • Dnst Toro, ~Toobi HMeTb 

Bb!XO.llHOH CHI"Han OOJibWOH aMTIJIHTY.llbl 1 9TO COTipOTHBJieHHe .llOJI:>KHO HMeTb 3Ha~e-

HHSI 

R =_!_?, IZI = ;_ -- .. c.n. · 
rae 

RC .n.. 
5 =-I/ t + R2 C2.Il2 

Unst aToro, c . oaHoti cTopoHbi' C .12.. i:ton?KHO ObiTb ManbiM, a,, c apyrofi. cTopo- · 

H hi, R C :J'L aon:>«:Ho 6 hiTb 6onbWHM. Oobi~Ho mHpHHa BxoaHoro HMnynbca aaaaHa, 

a c HeJib3SI yMeHbWHTb HH:>Ke 3Ha~eHHSI napa3HTHOH eMKOCTH MOHTa:>Ka 1 T,e, 

ciJaKTOp c ..fl. HMeeT onpeaeneHHoe aHa~eHHe. <l>B.KTop RC Jl 

OOJibWHM 1 HO WHpHHa BXO.llHOI"O HMTIYJibCa pacTeT C yBeJIH~eHHeM 

HH~eHHst cneayeT HMeTb B BH.llY npH Bbi6ope aHa~eHH~ RC ..Q · • 

cnea yeT Bbi6paTb 

RC J2. , 8TH orpa-

0TMeTHM 1 ~TO aMTIJIHTy.lla BbiXO.llHOI"O CHI"Hana ..,U2 H3MeHsteTCSI TIO OTHO-

weHHIO K. napaMeTpy RCn. TaK :>«:e,KaK 

TIJIHTY.llY o6o6weHHOti cPYHKUHH peaKUHH 

H3MeHSieTCSI npOH3BG.lleHHe ~· 

..U. • 8To npoH3BeaeHRe ~,a. 

Ha aM-

Ha30BeM 

OTHOCHTeJibHOH aMTIJIHTY.llOH BbiXO.llHOI"O HMTIYJibCa CHI"Hana ..,Gtg, 

EcnH RC..fl. =1 aMnnHTy.lla A. HM eeT 3Ha~eHH e 1,07
1 

OTHOCHTeJibHaSI aM-

TIJIHTy.ga -"-2. 

coxpaHSieTcst, 

EcnH 

paBHa 0,76, TO wHpHHa HMnynhca lnpH BbicoTe 0,707 I npaKTH~ecKH 

RC .fl. = 3, OTHOCHTeJibHast aMnnirTyaa ..u.2 paBHa 1,31, a WHpHH8 

HMnynhca lnpH BbiCOTe 0, 707 I Bo3pacTaeT npHoJIH3HTeJibHO Ha 40%, yBenH~eHHe 

aMTIJIHT.Y.llbl o6ycJIOBJIHBaeT
1 

B CBOIO O~epe.gb 1 yBeJIH~eHHe WHpHHbl HMTIYJibCil,• npll 

y BeJ:m~eHHH napaM eTpa RC .f1_ I KpOMe yBeJIH~eHHSl aMTin!1TY.lll>I H WllpliHbl HMTIYJib-
\ 

ca I yBeJIH~HBaeTCst TaK:>Ke H 3aTia3.llbiB8HHe Bl:>IXO.llHOI"O Clii"HBJia, 

npF 

BCE 

001 

.ll 01 

nay: 

C I 

o6.r 

ae 

HH 

en; 

THC 

~ac 

Bbl 

In 

er 

eT 

3a: 

I'll 



:o-

:e 

o:-
-feTb 

e-

~8Tb 

orpa-

>1-

!CKH 

ma 

- 9 -

Ecmr Hccne.aoBaTb cMemeHHe BepwHHbi /MaKCHMyMa I HMnynbca, yBH.llHM, "!To 

npH O"leHb 6onbwHx sHa"leHHSlX f?C J2 sanas.abiBaHJ:Ie HMnynbca paBHO ~ 
B nocTaBneHHOfi HaMH sa.aa"le ycHneHHSl aTo sanas.abiBaHHe o.aHH'lKOBO .llllSl 

BCeX l'IMTiyllbCOB 1'1 He HMeeT 3Ha"leHHSl. 

4. YcHllHTenH c HacTpoeHHbiMH KOHTypaMH 

YMeHbweHHe ycHneHHSl RC K8CK8.ll0B npH BhlCOKHX "18CTOT8X ycTp8HSleTCSl 

o 6 bi"lHO B illHpoKononocH biX yclflll'IT en SIX BKJIIO"lBHH eM HH.llYKTHBHOCTH L nocne-

.llOBaTeJlbHO c Harpy3KOH R .,; . no cymeCTBy, 8HO.llH8Sl uenb npl'IHHMaeT cpopMy. 

napannenbHoro HacTpoeHHaro KOHTypa C Mallb!M /Boo6me MeHbille e.aHHHUbi/ • 

npe.anoJIO)KHM, "'TO KOHTyp l'!MeeT 50llbll1He 3Ha"lBHl'ISl Q , T.e. pa6oTaeT 

c 6onee Bbipa*eHHOii aacTpoiiKoii. YfsBeCTHo, "'TO B ·wHpoKononocHbiX ycHnHTenSix 

0 6naCTb Bb!COKHX 'laC TOT B "laCTOTHOH xapaKTepHCTHKe Clly)KHT .llllSl BOCTipOH3Be-

.aeHHSl KpyTb!X yqaCTKOB CHI"Hana, a o6naCTb HH3KHX "!aCTOT - .llllSI BOCTipOH3Be,lle

HHSI Me,nlleHHbiX H3MeHeHHii, H B oco6eHHOCTH TillOCKOH "18CTH CHI"Hana. B .aaHHOM 

Clly"lae HaC HHTepecyeT TOllbKO nepBaSI 38.ll8"18, Clle.llOBaTellb~O M bl MO:>KeM o6ofi-' 

THCb 6e3 .llHaTI830Ha Hl'I3KHX qacTOT H COCpe,llOTO"lHTb Haille BHHMaHHe H8 TIO,ll'beMe 

qacTOTHOii xapaKTepHKTHKH B · ot:)nacTH BbiCOKHX qacToT. TaKoe peweHHe oco6eHHO 

Bbii"O.llHO .llllSl ycHneHHSI cna6biX Cl'II"HallOB, !8K K<.:.K ypoBeHb illYMOl' yMeHhwaeTCSI 

/wyMbi COCpe.aoTO'l9Hbi o6bi'IHO B nHana30He HH3KHX "18CTOT/. 

noaTOMY HCClle.ayeM CH8"18ll8 TIOKa38HHbiit Ha pHC. 7 HacTpOeHHbiii KOHTyp; 

ero "18CTOTH8SI xapaKTepHCTHK8 na.aaeT llHHefiHO K "18CTOTe, paBH01! Hynro, H HMe-

Wo J 
eT M8KCHMYM npH "18CTOTe zJ[ = EJ!VLC 

Ecnn: .aeiicTBOB8Th HMTIYllbCOM TOKa sui sin.n.t 
3a:>KHM8X nonyqaeTCSI BbiXO.llHOe H8DpSI)KeHn:e. 

r.ae 

..u.(t)~ a(t) -6(t) 
..u(t)= c(t)-o(t) 

a.n .fl 
0.17 J1 

Ha 9TOT KOHTyp, H8 ero 

~-- ... 
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a ( .n. t) = sin ( .fl..i + 'f) 
~ ( .n.t) =- s!n f/1 e -rtt sin ( wt. + '{J) 

smtp f:':" 

c ( .n.t) = - B ( .n.t - -f ) 
d =="_L w = _j_ w = Vw 2-i(2 

2RC Q VLC (I 

tg lf =- G ( rr -~) Q = R c Wo 

. v;:--1-rP 
tglf =. tg ljJ 1 (Wo + .£..) 

2 .!2. Wo 

Ha puc. 8 noKaaaaa aaBRCRMOCTb. ') 
Jl 

1 ,llliSI TpeX 'IaCTHbiX 3Ha'I9HRfi Q OT Wo 

Ha pRe. e yKa~biBaeTCH rpaqm'IeCKUil: MeTO,ll onpe.aeneHUH cpyHKUUR ...u. 
c npe.aBapuTeJibHbiM onpe.aeneaueM cpyaKuu11~(t),C(i} ,c.(£}. PaaaocTu aTux 

! 

KpRBbiX, 3aUITpRXOBaHHbi9 Ha pRCYHK9 1 ,llaiOT 3Ha'I9HllH :1:f:_ B pa3Hbi9 MOM9HTbi 

_n.t 
0TM eTnM, 'ITO B aToM cny'Iae, ecnn a a Bxo.ae npnno:>KeH e.anan'IHbifi nonycnay

coR.aanbHbifi RMnynhc, To aa Bbixo.ae nony'IaeTcH aaTyxaromee Kone6aTeJibHOe aanpH-

:>Keane. OpaKTR'IecKRfi RHTepec npe.acTaBJIHeT nono:>KRT9JlhHbifi RMnynhc Kone6aHRH 

RJlR eme BTOpOfi RMITYJlbC /oTpRUaT9JlbHbifi/ • 4eM ~~OJlbW9 Q 1T9M .M9HbW9 sa-

TyXaHR9 'lepe.ayiOWUXCH RMITYJlbCOB BbiXO,llHOI"O CHI"HaJia 1 npaKTU'I9CKR npR Q;;.-3 

aTR BTopn'IHbie RMnyJihCbi y:>Ke ae.aonycTHMbi. Momao npnHHTh, 'ITO noneaHbie aaa'Ie-

HRH Q 3aKJIIO'l9Hb! 3,ll9Cb M9:>K.llY 1 ll 3. 

XapaKTepncTRKH aTnx RMnyJihCOB: aMn~:mTy.aa, wRpuaa R aanaa.abiBaane aaBuCHT 

OT nap aM eTpOB G. ll ;:; 
0 .n.. 

Wo 

Ha puc. 10 noKaaaHbi o6o6meHHbie cpyHKunn peaKuRnn 

Ope.acTaBnHeT naTepec '!acTHbifi cny'Iafi =- 1 , K or .a a if = 0 n f/ =0. 

...u. - ,llJHI Tpex 3Ha'IeHRfi Q 

I 1' 2 R 3/. 

0TM9TRM, 'ITO M 9:>K.llY yrJIOBOH 'IaCTOTOH ...Q.. R YI"JlOBOfi 'IaCTOTOfi W 

cymecTByeT H960JlbWaSI pa3HRUa, YM 9HbWa IOIUaHCH, KOI",lla a BoapacTaeT: npF 

G. 7 2 aTofi paaanuefi MO:>KHO npeae6pe'Ib. OpR 
J2 . . 

nony'IaeTcs:t, Korna Wo = 0,866. 

a 1 paB9HCTBO .J'2.;: W 

'i : 

. ! 
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.. 
lJTO :>Ke K8C89TCH . OTHOCHT91!bHb!X 8Mll1IHTY.!l CH!"H8118 ...tf.2. 

cH .npoaaBe.neHae~ ) u . B BbillleyKaaaHHbiX Tpex cnyqasrx I 

, OHH onpe.nenHroT

Q = 1; 2 l1 31 

nepBoe IT01!0:>KHT.e1!bHOe ll01IYK01!908HH9 HMeeT. COOTB9TCTB9HHO 8Mll1!HTY.!lbl 0,48, 

0,72_, 0,84. 

B aToM cnyqae I 1/ ll1Hpl1H8 Bb!XO.UHb!X HMnyllbCOB M9Hblll9 llll{PHHbl 

BXO.!lHb!X HMlly1IbCOB1 HanpHMep, Ha Bb!COTe 1 12; lllllpHHa Bb!XO.UHb!X HMITYllbCOB 

COCT8B1!H9T OK0110 0,8 lllHpHHbl BXO.!lHb!X HMITYllbCOB. 

'12. 
Ecnn BbiopaTb W:. 71 H ·if CT_8HOBSJTCH TO OTpHil8T91!bH b!MH, 

'J2. 
Ha pac. 11 noKaaaHbi KpHBbie .nnH cnyqasr W :::. 2 

~ . 0 
(2 = 1 i 2 H 3 •. Ba.n-

HO, 'iTO lllHpnHa Bbixo.nHorb HMnynbca Bo scex · sTnx cny'iaHx cocTaBnHeT oKono 

1,15 llll1pl1Hbl. BXO.UHO!"O HMITY1IbC8o illHpHH8 HMITYllbCa Ha BXO,!le H H8 BbiXo.ne oc-

. J2 
TaeTcSJ HeaaMeHHoil:, ecna • Wo = I ,5. 

· lJTO :>Ke Kacae_TCH OTHOCI1T91!bHb!X 8Mll1!HTY.!l CI1!"H8118 ~I! B nepBOM 

nono:>KaTenbHOM nonyKoneoaHHH, To np11 . & paBHOM I, 2 11 3 OHH 11M eroT aHa-

'ieHI1H 0,88, 1,16 11 1,26, 

npa 001!bllli1X I {}; ;::::o-,Z I nonyqaroTcH oonblllHe aMnnR-
. 0 • 

3H8'i9HI1SJX 

TY.!lbi, HO B TO :>Ke BpeMH lll11pi1Ha I1Mnynbca Bo3pacTaeT, HanpaMep, npit 

~0 = 3;.33 I1 Q = 1 1 OTHOCHT91!bH8SJ 8Mll1!HTy.na -t(. 2. paBHa 1,221 a lllHpi1Ha 

BbiXO.UHO!"O HMITY1IbC8 /Ha .BbiCbTe 1121 Ha 27% 001!blll e lllHpi1Hbi BXO.UHO!"O I1MITY1Ib

ca, 'iTO oobi'iHO HenpReMneMo. 

'Ecna , BbiXO,!lHOH CI1I"H811 BH,!l0H3M9HH9TCH: 91"0 8Mll1!I1Ty.na YM9Hb-

lll89TCSI 1 lllHpi1H8 I1Mlly1!bC8 

T91IbHO!"O. ll01IYK01!908HHH yBe1!H'iHBaeTCH ITO cpaBH9HHID C nepBbiM ll01IO:>KHTe1!bHbiM . 

J2 
nonyKoneoaHReM. DnH cny'iaH 0,5 oooollleHHbie cpyHKilHH llOK838Hbl 

Ha pac. 12~ 

Ha p11c. 13, 14, 15 noKa3aHbi .!lliSI O,!lHO!"O K8CKa.na: npnonH3I1TenbHaH 

38BHCI1MOCTb OTHOCHT91!bHOil: 8Mll1!HTY.!lbi ~/?. , OT~Olll9HH6 lllHpi1Hb! Bb!XO.UHOI"O 

HMITY1IbC8 I_Ha BbiCOTe 1 1· K llli1pi1He BXO.U1JO!"O I1MllY1IbC8 I1 OTHOlll9HHe nepBOH 
. . .f2. 

. OTpi1U8T91IbHOil: 8Mll1II1TY.Uhl K nepBOH ll01IO:>KHTe1!bliOil: 8Mll1!HTy.ne C napaMeTpOM Wo' 

HacTpOeHHbiH 8HO.!lHhlil: KOHTyp MO:>KeT T8K:>Ke npHHSJTb. ITOK838HHbiH H8 pac,16 

BH.!l t K or .na L 
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HOi\ CIII'H8H IIMeeT TO :>Ke o6mee Bhipa:m:eHIIe 1 qTo II B npe.n:hx.n:ymeM 

cny'ia,e: 

I'.llG 

M-2(t)- ·gxj 5 ~rt), 
7 v~ +(~t 

.? := V;J {t.n. w.,)2 
i"'"Z + - ·- -. 
(.t' . w., .n.. 

.u (t) 

,u {t) 

.. a_(t)-&{t) 

= c(t)- 6{t) .. 

a ( n t) ,. s /n ( .n. t :,.. cp} 

a./}11 

a./].fl 

0~ n.t < )[ 

5i ~ .n.t 

p ( t) sin 1/J, - ~t ·. { t o .n.. = $in tp e .sm w + tp} 
. ( . . 5i 

.c (.n.t) = _g . .nf- 2) 
11 = L W 0 • ·,.~ _ 'R 
u: R. ""- 2L 

W 
1 ... r:2 2. 

o =VLC w =·vwo-- Q(' 

2 . ' 

t 0 ljJ = ~ Q ( Wo 
J w2. J2 

0 
~0)- J:., 

.l 1- ..1_2. v 4Q 
J2. ' 1 1 ---1--
w., tgtp 2fl. 

tg lf-

·,,,• 

Ha piic.17 noKa3hiBaeTc51 IISMeHeHIIe ~ B saBIICIIMOCTII oT §
0 

.n:ng pasnii'iHhiX. sHa'ieHIIii Q . 

XapaKTepHcTIIKII uenii pHc. 16 

cPYHKUIIH . ...U.. 1 npe.n:cTaBneHHhiX Ha 

xapaKTepiicTIIK BhlXO.llHOro ciirHana 

B cnyqae Q:=W II &=J 

CIIHTe3IIpOB8Hhi B Kpii BhJX· o6o6meHHOH 

piiC, 18, II B KpiiBblX 38BIICIIMOCTII rnaBHhiX 

..n.. ·a 
OT - .U.. 

Wo 
1 

noKasaHHhiX Ha piic. 19. 

Ha piic. 20 IInnrocTpiipyeTc51 I .n:ng uenii 

p~C, 16/ rpaclJII'ieCKOe onpe.n:eneHIIe o6o6meHHOH clJYHKUIIII ..u_ , Dn51 nepBOI"O 

nono:m:IITenhHOI"O nonyKone6aHII51 aMnniiTy.n:a' :::!:!: uonyqaeTC51 paBHOii 0,78; 
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B aToM cny'lae ? = l 1271 cne.noaaTenbH0 1 · OTHOCHTeJibH8SI 8MUJIHTY.ll8 ~2. 
paBHa 0, 78x 1,27 =1. 

B cny'lae uenH pH c. 7, np~ ..lZ. = GU · H a = 1 /pHC, 21/ .llJlSI aMUJIHTy.llhi 

::!&, UOJiy'laeTCSI 3Ha'leHHe 0,53 H .llJISI · ?· · . ..:.. 3Ha'leHHe 0,83 , OTHOCHTeJibH8SI aM

UJIHTy.lla -;:!:!2 6y.neT MeHbllle: 0,53x0,83 c=0,44. B To *e BpeMSI lllHprma Bbrxo.u

HOI'O HMnynbca 6y.neT MeHbllle, 'leM a npe.nhrilymeM cny'lae, .na*e MeHbllle lllHpH

. Hbi BXO.llHOJ:'O. HMUYJibCa, 0TMeTHM 1 'ITO .B CJiy'lae uenH pHC, 16 BXO.llHOft H BbiXO.ll""' 

HOA HMnynbChi HMeiOT npaKTH'IeC'KH o.nB:HaK.OByiO lllHpHHy. _3Ty uenb MO*HO. C'IHTaTb 

UO.llXO.llHlUeA .llJlfi YCHJieHiiSI HMUYJibCa H8 .OCHOB8HHH nepBOI'O UOJIO)KB:TenbHOI'O nony-
; 

" ,; : 
KOne6aHHSI, ecnH · HMeTb B BH.ll·Y 1 'ITO HMUYJibC He p8C::1IIHpSieTCSI 1 a nocne.nyiOlUHe 

KOJie6aHHSI HMeiOT M8Jlbie aMUJIHTY.llhi. 

Boo6me I'OBOpSI, aMniJHTy;aa nepBOI'O oTpHUaTenbHOI'O nonyKone6aHHSI MO)KeT 

6biTb T8K)Ke HCUOJlb30B8H8 B KOHUe YCHJieHHSI~ B aTOM cny'lae, 'IT06bi H368BHTbCSI 

OT UOCJ19.llYI01UHX 6ecnone3HbiX BTOpH'IHbiX J;lOJiyKOJie6aHHfi, npHMeHSIIOT BbiUpSIMH,

TeJibHbiit .nHo.n, KOTOpbiit ycTpaHSieT nono*HTen:bHbie nonyKone6aHHSI. TaKoe *e . ' 

ycTpoftCTBO MO)KHO npB:MeHSITb H npH HCUOJlb30B8HHH TOJibKO nepBOI'O UOJIO)KHTenb

HOI'O nonyKone6aHHSI, ycTpaHSISI B aToM cny'lae oTpHUaTenbHoe nonyKone6aHHe, Ha~ 

npHMep, cxeMa. pHC, 7 npH Jl =W H a·= 1 .nenaeT B03MO)KHbiM HCUOJlb30Ba

HHe nepBOI'O .OTpHUaTeJibHOI'O nonyKone6aHHSI B Bbii'O.llHbiX ycnoBHSIX, 

Cne.nyeT OTMeTHTb, 'ITO B ycHnHTene c . n O.llHH8KOBbiMH F.:8CK8.ll8MH MO)K-

HO nei'KO HCCJie.UOB8Tb UpH UOMOlUH BbillleH3JIO)KeHHOI'O MeTo.na npeo6pa30B8HHe 

n epBOI'O UOJIO)KHT9JlbHOI'O nonyKone6aHHSI BbiXO.llHOI'O CHI'Hana OT· O.llHOI'O K8CK8.ll8 

K .npyi'OMy. 

Ho .nnst B:ccne.noBaHHSI nocne.noBaTenbHOI'O ycHneHHSI nepBOI'O oTpB:uaTenbHOI'O 

HMUYJibCa He06XO.llHMO HMeTb B BH.llYt 'ITO npH nepexo.ne OT nepBOI'O K8CK8.ll8 KO 

. BTOpOMy nepBbiit OTpHUaTeJibHhifi HMUYJibC /y BbiXo.na BTOpOI'O KaCKa.na/ onpe.nenSI-
."• 

eTCSI He TOJlbKO nepBbiM BXO.llHbiM OTpHUaTenbHbiM HMUYJibCOM 1 HO 'H nepBbiM. nono-

)KHTeJibHbiM BXO.llHbiM HMUYJibCOM, 

EcnH B3SITb , HarrpnMep, uenb /pHc.'"(/·,ro nony'IHM B cny'lae = 1 H 

Q .= 1 cne.nyiOmee 3HatteHHe .UJISI OTHOCHTeJibHbiX aMIIliHTyiJ. .llBYX nonyBOJIH: 
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BbiXo.n: nepaoro Br,Ixo.n: BToporo BbiXo.n: TpeTbero 
KacKa.n:a KaCKa.n:a KaCKa.n:a 

nonO:>KHT9JlbHOe 
nonyKoneoamre 1 1 
---
0TpHUaT9JlbHOe 
nonyKoneoaHHe 0,91 0,91+0,91 =1,82 0,91 +1 ,82= 2,73 

B npnae.n:eHHbiX cyMMax nepaoe cnaraeMoe cooTaeTcTayeT nepaoMy axo.n:HoMy 

fiOJ10:>KHTeJ1bHOMY nonyKoneoaHHI01 a BTOpoe- nepBOMy OTpHUaTeJ1bHOMy nonyKOJleoa

HHIO. Bn.n:Ho, "'TO nepBbiti oTpHuaTenbHbiii HMnynhc ycHnHBaeTcSI oonbrue, '<!eM nep

:Obiii fiOJlO:>KHTeJlbHbiii HMfiyJlbC. To :m:e CaMOe .MO:>KHO CKa3aTb OTHOCHTeJlbHO BTopo

I'O fiOJlO:>KHTeJlbHOI'O HMfiYJlbCa H ~ne.n:yiOI!lHX BTOpH"'HbiX HMfiYJlbCOB. 

He cne.n:yeT o.n:HaKo npeHeoperaTb TeM cpaKToM, "'TO y BbiXo.n:a nepBoro 

KaCKS.ZJ:a BTOpH'<!Hbie HMDYJlbCbi BOOOI!le MeHbllie nepBbiX HMfiYJ1bCOB 1 npH'<!eM TeM 

MeHbrue, qeM MeHbrue Q . TonbKO npH 3Ha"lePIHSJX (} oonbruHx 2:..3 noSJBnSJ-. 

IOTCSI 3Ha"'HTeJ1bHbie BTOpH"'H bie HMfiYJlbCblo 

TaKHM oopaaoM BH.n:Ho, "'TO HHor.n:a Bbiro.n:Hee ncnonb30BaTh He nepByiO nono

:>KHTenhHyiO, a nepayiO oTpnuaTenhHYIO nonyaonHy. 

EcnH aJ npe.n:cTaBnSJeT ycnneHiie O.ZJ:HOI'O ISliCKa.n:a .n:nSJ nepBoii nOJlO:>KHTenb-

HOii nonyao:oHbi H r 0003HaqaeT OTHOllle,HHe aMnnHTY.!lbl nepBOI'O OTpHUaTeJlbHQI'O 

nonyKoneoaHHSJ K aMnnnTy.n:e nepaoro. nono:>KHTenbHoro nonyKoneoaHHSI, oomee ycH-

neHHe Y2 KaCKa.ZJ:OB oy.n: eT: 

n 
a1 .n:nR nepaoro nono:m:HTenbHoro nonyKoneoaHHSJ1 

n rna.J .ZJ:JlSl nepBOI'O OTpHUaT9JlbHOI'O nonyKOJleOI:lHHSJ. 

EcnH :m:enaeM HMeTb o.n:liHaKOBbie yCHJlHTeJlbHbie KaCKa.n:bi, aeooxo.n:HMo, "'TOObi 

lllHpHHa ·abiXO.ZJ:HbiX HMnynbCOB Obina paBHa lllHpHHe BXO.ZJ:HbiX HMfiYJ1bCOB 1 T.e. npHxo-
.J2 

.n:nTcSJ pat5oTaTb c napaMeTpOM W.,, onH3KHM K e.n:HHHue. 

VIa Bbiruenano:m:eHaoro cne.n:yeT, "'TO a cnyqae uenH, npH,ae.n: eaaou aa pHc. 7, onTHManb

aoe ycHm•Hire,ocaoBaHHoe aa nepBOM nono:m:nTenbHOM nonyKoneoaHirir, nonyqaeTcSJ np11 
~ . w: = 1,3 - 1,6 H a ,;,2-3; B STHX ycJIOBliSJX OTHOCirTeJlbHOe YCirJleHire ?.JI./'1 

paBHO 0,9 - 1,1 0, lll11p11H8 IrMnynbCa npaKTH"leCKH He B03pacTaeT 11 BTOp11"'Hbi9 KO

neoaHirSl cnaobio 
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B cnyttae CX9Mbi, OOK838HHOfi H8 pnc. 16, OOTMM8JlbHOe ycnneHne, OCHOB8HHOe H8 nep

BOM nono:>KnTenbHOM nonyKoneoaHnn,nonyttaeTcSI TaK:>Ke npn ~ =0,9-1,3 n Q =1-2, 

OTHOCnTeJlbHoe ycnneHne l .UM nonyttaeTCSI na:>Ke oonbWMM. 

npn YCMJl9HHlr 1 OCHOB8HHOM Ha nepBOM OTplrU8T9JlbHOM nonyKOJieO~Hlrlr B 

cny'lae CX9Mbi 1 nOK838HHOfi H8 pnc.7, peKOM9H.llyiOTCSI 3H8'19HMSI ~ .. 0,9-1 ,3 H Q =Q -3, 

8 B CJly'lae CX9Mbi, nOK83'8HHOfi Ha pnc.16,peKOM9H.llYlOTCSI 3H8'19HMSI ~=1-1,3 lr Q=3, 
u.J., 

B STMX cny'laHX WlrpHHa BbiXO.llHOI"'O lrMOY1lbC8 CTp9MMTCH K 
. ' J2. 

peKOM9H.llY9TCH .llJlH 
w" 

3H8'19Hlr9/ 01Jlr3K09 K 9.lllrHHU9, 

Cn en yeT TaK:>Ke OTMeTMTb, 'ITo, ecnu npHHHTb .ll11H Q 

BTopu.:uisie. KoneoaHnH He .;faTyxaiOT nocTaTO'IHO Ob!CTpo. 

Ji , n nosToMy 

B cny'lae .o'JeHb cnaohiX cnrHanoa; Korna npnMeHHeTcH uenb pnc, 1~, peKo-

MeHnyeTcH yMeHI:.WHTb nocTOHHHYID apeMeHn Me:>KKacKa.llHOfi RC . . . . . uenn CBH3H·C 

TeM,· 'ITOObi yBeJllr'IHTb 3aTyXaHHe Hlr3KMX '18CTQT. 

5. n p lr M e .p 

PaccMoTpnM cny'lafi ycnneHMH He MeHbwe, 'leM a 5000 pa3 nonycnHyconnanb-
-8 5T ) . 

HOI"'O HMIIyJlbC8 .ll1JHT9JlbHOCTblO B 10 . ceK ( ..Q. m J0=-8 , npe.ll001J81"'89M 1 ''ITO 

npHMeHHlOTCH n'eHTO.llbi1 nMeromne S = 23 Mala n C =25 n¢, B cnyqae uenn 

pMC, 7, 9C1JH Q = 2 H ~41 = 1,50 /nnn B Clly'lae uenn pnc, 16 C a .,. 1 

lr J'2. • W) , YCM119Hlre Ha K8CK8.ll COCT.8BJlH9T 

,... _ lx0,023 
""J-

25x 1 0- 12 97.1 0 8 
=2,93 

3neMeHTbi uenn pnc. 7 onpenenHroTcH cnenyromnM o6pa3oM: 

.n. 
-= 1,50 
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8neMeHThi uenn puc. 16 MO)KHO pacc'!uTaTb cnenyiOWUM oopaaoM: 

J2 :~~ -=-1 V3 = 0,8{;~ 
W 0 .W W_, ~2 

wo ~ .3,.85 ·10 8 

. 1 -L=-e.. Cwo 
.j 

25 ·10-12·.3,652·101~ = 0,3 t1J<21l R,. Lwo = }09 ON . a . . 

C 8 KacKanaMR nonyttaeM ycnneaue1 p'aaaoe 5460, a uMnynbc coxpaHsieT 

npaK'I:U'I9CKU CBOIO nepBOH8'181lbHyiO lllllpUHy, 8To OTHOCUTCH K. rtep BOMy IIOJIO)KHT91Ib- · 

HOMY HMIIyJibCY • 3ana'ly MO)KHO pewaTb H C M9HbUlHM 'IUCJIOM K8CK8.llOB 1 ecnn: 

. ycuneHne ocaoBaHo Ha nepaoM oTp~uaTenbHOM nonyKone5aann. DnH 9Toro paccMoT-

pnM· cnyqail uenu pnc. 16 c & = 3 n ZJ; = 1,3. DnSI nono~nTenbHoro nonyKo-

neoaHHH nonyttaeM yCHJ19HII9 },17 X 12,93 = 6000, 'lTO T8K*e IIp9,llCT8B1lH9T npneM-. ·~ 
neMoe peweHne. 

KaK y)Ke 5bmo cKaaaao, s. Koaue ycnneaust BhiiipHMuTenhHhiil nHon oohi'lHo 

YCTp8HSieT liMIIYJlbChi H9)K9ll8TeJlbHOil llOJISipHOCTU~ '!TODhl BTOpOH IIOJIO)KHTeJibHhiti: 

HJlll OTpuuaTeJibHhd\ HMIIY1lbC He liM91l CJIHUlKOM DOJlhWYIO BeJIU'lUHY .llJlH Q· BhiDH

paeTCSI 3Ha'leHll9 He OOJlbUle 3 •. ·TaKUM o5pa30M 1 M epTBOe Bp9MSl IIOCJle K8)K.llOrO 

nMnynhca npeaocxonHT wupitHy nepBOH8'!81IhHOro HMIIYJibca He 6onhwe tteM B 

3-4 paaa. 

""' . 
BhiXonlioii uMnynbc .nopHnKa o.oHoro BOJibTa oohi'lHO BBO.llliTCSI B HMnynbcHo-

cpopMHpy·IOillYIO uenb. npu 9TOM B H8'!8J19 OeCIIOJ193Hbi9 IIOJlYBOJIHhl ycTp8HSIIOTCH 

c noMOillbiO nnona 1 n aaTeM nepaoe nonyKone6aHue npoxonuT ttepea aMnnuTynHhiH 

nucKpHMHHaTop. TaKnM o6paaoM, MO)KHO IIO!lY'lliTb Ha BhiXone nocnenHero Kac-

Kana UMIIyJlbChi nppHnKa 50 B IIp8KTH'leCKll UMeiOtuue Uli-ipUHY nepBOH8'18JlbHOrO 
, . . ' 

nMnyllhCa; aTOT aa'!aJibHhiii uMnynhc, KaK yKa3hiBanocb B npHBeneHHOM npnMepe, 

MO)KeT IIM9Th H8 axone yCHJlliT9JlSI ypOB9Hh HU)K9 fQ() MKB. 

6. 0IIhiTHhie naHHhie 

Bhrwe npuaeneHH,bie Teope.Tn:tt.ecKue peaynbT8Th~ OhiJlH npoaepeHhi c noMOtubiO 

VI OH8 Dope naHaay B EyxapeCTCKOM IIOJ1UT9XHlltteCKOM liHCTUTyTe. DnSI onHoro 
. ' 

KacKana /puc.22/ npn: nonatte aa axon HMIIYJibcoa yKa3aHHOil: Ha puc. a. cpopMhi 

Ha BbiXO.ll9 II01ly'!aeTCSl: .llJlSI G. "' 1 HMIIYJlhC IIOK838H 118 pHC, g 1 ,llJISl 

e. = 2 UM.IIYJlbC IIOK838H Ha pnc. C II nnst •G =3 HMIIYJibC YK83;H H8 pHc, d 

.0 
~/ .,... 
·~ 
..._I . 

~ 
~ 

~ 
~ 
~ 
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. nepBaSI nonyBonHa BOCDpOH3BOAHT BXOAHOH CHrHan, EcnH DOC~e T8KOro· K8CKa

A8 · BBOA,HTCSI anoa, pe:myrunfi nepayro nonyaonay, a TaK:me nepexoaaofi KacKaa H 

KaTOAHbiit DOBTOpHT9nb 1 TO nonyqaeTCSl BbiXOAHOH HMDynbC
1 

yKaaaHHbifi Ha pHC, e 
Ha aTOM· npnaunne B ByxapecTe 6bm coaaaa ycnmrTeno c '!eTbipbMSI KacKaaaMH, c 

OAHHM nepeXOAHbiM KaCKaAOM H OAHHM KaTOAHbiM DOBTOpHTeneM, J.1cnonb30BanHCb 

n aMDbi 6A G 7 . anSI HMnynbCOB annTenbHOCTb~ o·, 1 MK~eK. Bxoaaag aMnnHTyaa 

100 MKB DOBbiCHnacb Ha BbiXOAe AO 5 B, 

B 06'beanaeaaoM nacTnTyTe SiaepHbiX nccneaoaaanfi 6bm coaaaa c noMoruoro 

J.1oaa PaHnSIHY ycnnnTeno anSI HMnynocoB annTenoHOCTbiO 30MMKceK. YJcnon.oaoaanncb 

naMDbi 6./K9n C KpyTH3HOit 17 MaiB, D9HTOA· 635n .AnSI OKOH9'IHOrO KaCKaaa 1f 

.~ KaTOAHbiH DOBTOpHTenb Ha TpHoae 6C3n ip:nc, 231, 3TOT yc:nn:nTenb C K09cpcpnuH-

~' eHTOM yc:nneHHSI oKono 1000 :ncnonoaoaancH B anaeo-Kaaane cneu:nanoaofi Tene-

Bna:noaaofi yCTaHOBKH 1 TO'lHO BOCDpOH3BOAHIUei\ nHHefiHbie pHCyHKH, 

6. 3 a K n ro q e H H e 

.Dn SI yclineHHSI otreHE:i KopoTKHX I airnTenoHOCTbiO ao U,1 MKCeKi cna6brx HMnyno

coB, coa ep:maru:nx nacpopM au:nro ·a caoefi cpa_ae, w:npoKononocabre .yc:nn:nTen:n ae noaxo

ASIT, TBK KaK ycnOBHSI COXpaHeHHSI Ha BbiXOAe AnHTenbHOCTH nepBOHatranbHOro nM

nynbCa npHBOASIT K 6onbWOMy 'IHCny YCHnHTenoHbiX KaCKaaoB, 

Bonee DOAXOASIIUHMH SIBnSIIOTCSI KaCKaAbi C HaCTpOeHHbiMlf KOHTypaMH lp:nc, 7 

n 161, qncno KOTopbrx Mo:meT ObiTb Meaowe. B TaKHX cnytraSix peKoMeaayeTcSI 

Bbr6paTb G = 1-3 :n iff , 6nnaKoe K ea:nanue. Koraa aeo6xoanMo 6onowoe 
0 

ycJ.tneane, 'lu ecTb .6onowe 3...:4 KacKaaoa, .peKoMeaayeTcH HcnonoaoBaTb nepBbrfi 

oTpnuaTenoHbifi nMnynoc na cepnn aaTyxa_rorunx Kone6aa:nii:, nonytreHHbiX aa · BbiXoae. 

YJano:meHHbifi MeToa ycnneHHSI aaxoanT ce6e npnMeaea:ne npe:m,lle acero a 

Siaepaofi. cpnanKe, Oa noneaea ae · TonoKO B HMnynbCHbiX ycRn:nTenSix, ao If B ocy

ruecTaneHRR BXOAHOH uenH ycHnnTenSI, C KOTOpofi CBSI3aH OObi'lHO BbiXOA cpoTo-

. yMaoX<:nTenSI. Mo:mao npn aToM npHcnoco6HTb napannenoayro L CR uenb TaK, 

'lTOObi nonytrlfTb ?~M DQpSIAKa 1 ,2, T,e, 'lTOObi aMnmiTyaa BbiXCllAHOro HMnynoca 

cocTaBnSina oKono 60% aanpSI:meanH, nonytreaaoro lfHTerp:npoBaHReM: nMnynoca TOKa 

B uenn RC , ao npaKTHtiecKR ·6ea yannaea:nSI nMnynoca. 

OheuHel!HHii liHCTDTyr -~ 
!lJlepHl:JX BCC.IeJtoBaNRII 1 

j_ 5H6flHOTEKA ' 
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WHpn:Ha BI;•IxonHoro HMnynbca HanpsuKeHn:SI /nepBoro nono:lKn:TenbHOro nony-. 

KOneoaHHSI/ MO:lK9T HHOr.lla ObiTb Lla:lKe M9Hblll9 BXO,llHOrO HMnynbCa TOKa. 8THM 

nyTeM MO:lKHO npOOOBaTb yBenti'UITb paspelllaiOIUYIO CllOCOOHOCTb CX9M' COBlla,ll9HHSI 

•
1 B SI,ll9pHOil: cpH3HK9, 

PyKonHCb nocTynmra B H3,llaTenbCKHH oTnen 
22 LleKaopSI 1959 rona. 

n H T e p a T y p a 

1. Rozenstein S. Gross E-Electronic 4 Rad. Eng., 35, Sept 1958, 327. 

€,. 
" 

" 
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PHc. 1. BbiXO.llHOit C!IrHan B cnyqae aeitcTBHH H.':l BXoae HaeanbHoro npHMoyronb-
.: HOI'O HMnynbca. 

a/ npoaon:>KHTenbHOCTb cHrHana Gonbwe npoaonmHTenbHOCTH nepeaHero 
cppOHTa. 

G/ npoaonmHTenbHOCTb cHrnana MeHbli;Ie npoaon:>KHTenbHOCTH nepeaHero 
cppOHTa. 
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Pac. 4, 3KBHBaneaTaas cxeMa peocT_aTaoro ycanaTenbHOro KacKa.z:ta, 
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F'HC, 5,' rpa<iJH'l6CKOe onpe.z:teneHHe peaKUHH C. llOMOWb!O ·q:,yHKilHit 

a.(n.t), g{.n.t) U y(.nt) B cnyqae RC.n. • 3. 
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Pnc. 7. AHo.aHaSI HarpyaKa nepsoro THna .anSI HaCTpoeHHbiX KacKa.aos, 

;1 l I I I 
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0 

Pnc. 8. VfaMeHeHne MHO}I{HTenSI 
l . ..n 
l I

Wo 
I .anSI Tpex 3HaqeHHA Q 

-
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PHc. lq, HsMeHeHHe OTHOCHT91IbHoro ymflleHIHI .ll1ISI HacTpoeHHoro KacKa.lla. 
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PHC, 15, Yf3M8H8HH8 OTHOlll8HHH 8MITnHTY.lJ. nepBOH OTpnuaTenbHOtl nonyBOnHbl 
H nepson nono>KHTenbHoii nonysonHhi, 

L 
c 

R 

PHc, 16, Aao.o.HaH HarpyaKa sToporo THna. 
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Pnc. 22. 
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a/ . a! 

c/ JJ.I 

e/ 

¢opMa HMnynhca, nony'HlHHaH Ha onbiTe: a/ HMnynbc Ha axo.ne, a/ HMnyn:e,c 
Ha BbiXo.ne npn Q = 1, c/ To }!{e caMoe npn Q =2, .n/ £X = 3, 
e/ nMnynbc nocne oTceqxn npn noMomn .nno.na. 



'U
 

:s: 0 . 

-
8S

 -


