
•. 
\ 

Ofi:llliiiKIWI·· 
- . ' ~ 

IIICTIITYT .. ' . 
~AIPIW_I 

~ICC18l0.1BHII 
: 

AY6,·a 

J,~ -tf ( 
Pl3-80-558 

' " 

.. 



~ea 6.8. Pl3-80-558 ·· 

i 

:~rHBJ1bHWe xapaKTepHCTHKH 
IBAHO~BCTOTHOrO rHCTepe3HCHOro CKBHAB 

I npH~J1HllleHHoe. OnHCBHHe aMnJ1HTYAHOA, ~aCTOTHOA 
I CH.rHanloHwx xapaKTepHCTHK PBAHO~acTOTAOro. 
ICHOrO CKBHAB 1 nony~eHHOe HB OCHOBe AOny~eHHR 
t~HOCTM TOKB B CHCTeMe CKBHA-KOHTyp, BwaeAeHO co-
t onTHManbHOA CBftSM, a TBKllle ypaaHeHHe Anft aepoftT
)xQMAeHMft rHcTepesHCHoro ~HKna a npeAenax nnaTo. 
tHWe CMrHBJ1bHWe xapaKTepMCTHKH YAOBneTBOpHTenbHO 
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ITa 8-19/ 658/2-BI np. 
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PaAI104aCTOTHbli1 CKB11A, npeACTiiBJIRI'.ll!ll1i1 co6oi1 AlK03e(j)coHoecK11i1 
KOHTaKT, WYHT11POBaHHbiH Manoi1 CBepxnpOBOARI!IeH 11HAYKT_11BHOCTbiO, 
11CnOJ1b3yeTCR B Ka4eCTBe .qaT411Ka KBaHTOBOro CBepxnpOBOARI!Iero 
11HTep(j)epoMeTpa A11R i.13MepeH11R ceepxManblx np11pa111eH11i1 MarHI1THbiX 
nOTOKOB, nonei1, HX rpaAHeHTOB 1 a TaKlKe 3J1eKTPI14eCKHX TOKOB H 
HanpRlKeH11H/1-4/. 06bi4HO C4HTbiBaHHe HH(j)OpMaql111 0 COCTORHHI1 
ri1CTepe3HCHOrO 84 CKBHAa /T.e. HH(j)OpMaqHH 0 npHJ10lKeHHOM K 
CKB11AY MarHHTHOM nOTOKe/ OCyl!leCTBJ1ReTCR C nOMOI!Ib~ KOJ1eDaTeJ1b
HOrO KOHTypa, HHAYKT11BHO CBR3aHHOrO CO CKBHAOM. PaAH04aCTOT
HbiH TOK HaKa4KI1 B KOHType Bbl3b1BaeT H3MeHeHHe COCTORHHH 
AlK03e(jJCOHOBCKOrO KOHTaKTa, 4TO B.CBOIO 04epeAb BJ111ReT Ha KOJ1e-
6aHHR TOKa B KOHType, no napaMeTpaM KOTOpbiX MOlKHO CAeJ1aTb 
3aKJ1104eHHe 0 COCTORHI1H KOHTaKTa 11 1 B KOHe4HOM HTOre, 0 npi1-
J10lKeHHOM K HeMy MarHI1THOM nOTOKe. a11CC11naq11R 3Hepri1H B KOH
TaKTe npHBOAHT K nORBJ1eHH!O aMnJ111TYAHOro Cl1rHana HHTep(j)epoMeT
pa. KpoMe TOrO 1 B03Aei1CTBHe CKBHAa npi1BOA~1T K H3MeHeHHIO co6-
CTBeHHOH 4aCTOTbl CHCTeMbl CKB11A-KOHTYP 11 1 KaK CJ1eACTBHe, (j)a3~ 
BbiHYlKAeHHbiX KOne6aHI1H 1 T.e. BeAeT K nORBJ1eHHIO 4aCTOTHOrO H 
(j)a3oeoro CHrHpnoe •. 

0nHCaHHe 3TI1X CHrHaJ10B (j)aKTH4eCKI1 CBOAHTCR K HaXOlKAeHI110 
11MneHAaHca CKB11Aa, 4TO TPYAHO CAenaTb B 06111eM cny4ae, TaK KaK 
nepeXOAbl nOTOKa B CKBHAe 11MeiOT CKa4K006pa3HbiH xapaKTep, HO 
3aAa4a CI1J1bHO ynp0111aeTCR npH 11CnOJ1b30BaHI111 BbiCOKOAOOpOTHOrO 
KOJ1e6aTeJ1bHOrO KOHTypa. TaKOH KOHTYP 113 Wl1pOKOrO cneKTpa 4ac
TOT B03AeHCTBI1R Bbl611paeT TOJ1bKO rapMOHI14eCKY~ COCTaBJ1RIOI!IYIO Ha 
C06CTBeHHOH 4aCTOTe. no3TOMy AJ1R Oni1CaHHR CHrHaJ1bHbiX xapaKTe
PI1CTI1K CHCTeMbl CKBI1A-KOHTYP AOCTaT04HO HaHT11 3(jJ(j)eKTHBHbiH 
HMneAaHC CKBHAa Ha nepBOH rapMOHI1Ke 3TOH 4aCTOTb1 1 npeACTaBHB 
CHCTeMy CKBHA-KOHTYP 3KB11BaneHTHOH CXeMOH, nOKa3aHHOH Ha 
PHC.l, 11 CHCTeMOH ypaBHeHHH: 

I t [ Rt + j ( wL t - __!__.) ] = E + jw M I 8 , 
w ct 

I8 [ R J + jw ( L 8 + L J ) ] = jw MIt •. r----------
0 5bELllt1HEHHf?ll71 VIHC TV.TY. 

~LlEPH!:-:IX VICCnG·D.OB4f~'L' 

6t46nl-10TEKA 
'· .... -·---------------· 

/1/ 

1 



Ls Lt 

LjDD~tr}· 
Rj M Rt 

3AeCb HHAeKC t OTHOCHTCR 
K 3fleMeHTaM KOHTypa, L 8 -

HHAYKTHBHOCTb CKBHAa /reo-'--MeTPH4eCKaR/, M = k \'Lt L 8 -

B3aHMOHHAYK~HR CKBHAa C 
KOHTypoM, Rj H LJ - a$-

P11c.1 
_$eKTHBHoe COnpOTHBfleHHe 11 

HHAYKTHBHOCTb Amoae$COHOB-
CKOro KOHTaKTa, B03HHKa

IO~He a a C4eT CKa4KOB nOTOKa B CKBHAe: E - oMnflHTYAa Hanpm<e
HHR HaKa4KH. £cn11 ·HMeTb e BHAY aeToreHepa~HOHHbiH pemHM HaKa4-
KH, npH KOTOpOM paCCTpOHKa B KOHType OTCYTCTByeT, T.e. 

Imlt= 0, 

H3 /1/ nony411M aMnflHTYAY TOKa B KOHType: 

I = t 

E /Rt 

2 2 
1 + I k Q q s I { 1 + ( q s + qJ ) 1 I 

3AeCb 

w L t 
Q=~,; 

t 

w L s 
q = -··· s Rj 

w L J 
qJ=R-;-· 

/2/ 

/3/ 

CABHr co6cTBeHHOH 4aCTOTW KOHTypa w nOA B03AeHCTBHeM CKBHAa 
/4aCTOTHWH C11rHan/ BWpa311M H3 /1/, 11CnOflb30BaB /2/: 

2 
hw k {ls(qs+qj) 

--;- = 2 . 2 
1+ (qs-~,qj) 

rAe tw = w - wo w o = (L C ) -Yz 
t .• t . • 

1\JlR HaXOmAeHI_1R BeflH4HH q 
8 

H q j , OnHCbiBaiOII\HX COCTORHHe 
CHCTeMbl, paCCMOTpHM nOAP06Hee npo~eCCbl B Cl<.BHAe. 

/4/ 

ToK B CKBHAe 18 Te4eT 4epea Amoae$COHOBCKHA'KOHTaKT H B 
HH3K04aCTOTHOM npH6nHmeHHH onpeAenReTCR ypaeHeHHeM 

18 = Ic sin-~ fVj dt, /5/ 
<llo 

I c - KPHTH4eCKHH TOK KOHTaKTa, Vj ~ HanpRmeHHe Ha KOHTaKTe, 
¢ 0 - KBaHT MarH11THOrO nOTOKa. 

2 

• 

' . ., 

r:t>, r-----------/n 
c:po 

2.5 

2,0 

~5 

0 
0 0.5 1,0 ~5 2,0 

P11c.2 

2.5 ~ 
q,o 

() 
Hcnonb3YR ypaeHeHHe 

/5/, Mbl npeAnonaraeM, 4TO 
TOK e CKBHAe Is ~ I c • 
EcnH BHeWHHH HCT04HHK 
C03AaeT B CKBHAe MarHHT
HWH noTOK ~e , TO ~Hp
KYflHPY~~H~ no CKBHAY 
CBepxnpOBOAR~HH TOK MOmHO 
OnpeAeflHTb H3 paBeHCTBa: 

<lle =Lsi~+ <IJ j i6! 

<IJJ = L J I 8 - MarHHTHbiH 
noTOK e Amoae$COHOBCKOM 
KOHTaKTe. Y4HTwBaR, 4TO, 

no onpeAeneHHIO, 
d<IJ 

V = _, - H f V J·dt = I 8 L j , nony4aeM, 4TO eenH4HHa npoHHK-
~ . . 

wero B CKBHA /BHyTpeHHero/ MarHHTHOro OOTOKa ifli , paBHOrO 
OOTOKY B KOHTaKTe, 

<lli=<llj =<lle -Lsi s' 

OTKYAa nony4aeM H3BeCTHyiO 3aBHCHMOCTb /1/: 

<IJ 1 = <IJ 6 - L 8 I c sin 
•<IJi 

211 ~ 171 

rpa¢HK 3aBHCHMOCTH BHyTpeHHero nOTOKa <IJi KaK $YHK~HH npH
nomeHHOrO nOTOKa <lle noKa3aH Ha PHC.2. 3Ta 3aBHCHMOCTb OAH0-
3Ha4Ha, eCflH napaMeTp rHCTepe3HCa CKBHAa 

211 Ic L 8 !81 f3 = 
<llo 

MeHbwe eAeHH~bl. EcnH f3 > 1, 3Ta $yHK~HR MHoroaHa4Ha H npH 
yeenH4eHHH <IJ 6 C>T 0 AO ¢ eA H3MeHeHHe <ll i HAeT no KPHBOH ~A; 
AaflbHeAwee yBeflH4eHHe ¢ 6 BeAeT K CKa4Ky nOTOKa B CKBHAe H 
nepeXOAY ¢ 6 Ha eeTBb BY H Aanee noA06HbiM o6paaoM. YMeHbwe
HHe nOTOKa ¢ e OT 3Ha4eHHR '<lley BeAeT K o6paTHOMy CKa4Ky no
TOKa <IJ 1 Ha seTBb XA npH nepexoAe ·¢ e 4epea 3Ha4eHHe <ll eB. 
TaK KaK CKa40K OOTOKa ¢ 1 H3 <IliA K¢IA'/pHc.2/ npOHCXOAHT, 
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0 
tll. 

B !I>.B"'KOr.Aa sin2rr...=..iH..--1 
1 tllo - "' 

!I>.A 
KOr.Aa sin2" ~ = 1 , a ~3 II>. 

· w~ 1B 

TO np~6n~meHH0°Kpi1T~4eCK~H OOTOK 1\flR 3T~X cny4aes 

~~>o 
II> ---+IL 
eA- 4 c 8 ' 

191 
II> _!!_II> -I L 

eB- 4 0 c 8 

AnR ynpo~qeH~R Haxom.AeH~R sen~4~Hbt ct<a4Ka noTOKa II>. A, - II> iA 

11Cnonb3yeM fli1Hei:1Hyl0 annpot<c~Maf.\~10, coe.AeH~B T04K~ X~ A , 
B ~ Y 0Tpe3KaM~ npRMbiX, Ill fiyJleM nonaraTb, '-ITO OT 3Ha4eH~R 

~iA BHyTpeHHI1H OOTOK CKa4KOM 1113MeHReTCR J\0 Befl~4~H~ ~iA'• a 

He J\0 COOTBeTCTByJO~ero 3Ha4eHI1R Ha C~HYCO~J\e, 4TO CnpaBel\fl~BO 

np11 He cn~wKOM MaflbtX f3 • 8 3TOM np~6n~meH~I1 BMecTo /7 I JlflR 
~ II> 

y4aCTKa - --;f-<11> i < T MomeM 3an11caTb 

II> = _~~>_$L. __ 
i 1 +2{3/TT 

1101 

11 Befli14~Ha CKa4KOB 

II> -II> =II> -~ "'II> (1-rr/2{3 ). 
iB iB' iA' iA 0 /111 

£HeWH11M OOTOK, npl1flOmeHHbiH K paJl~04aCTOTHOMy CKB~J\Y, CKflaJlbl

saeTCR ~3 KBa3~nocTORHHoro I113MepReMoro/ noTOKa !l>x 11 noToKa 

Hat<a4K~ II> P sin (I 

II> ~II> +II> sine • e ~w t • 
e x p 112/ 

Tat< Kat< Mbl C411TaeM TOK B CKB~Jle rapMOH~4eCK~M ~ paBHbiM no 

aMOfl~TyJle Kp~T~4eCKOMY TOKY KOHTaKTa, TO nepBbiH CKa40K 

(!I> iA -+ll>iA, ) BCer.Aa npOI1CXOJli1T B MaKC~MyMe BHeWHero OOTOKa, 

T.e. npl1 ¢1a3e HaKa4KI1 OA= ; • no3TOMy 113 191 11 1121 HaXOJl~M 
II> 

II> =II> +II> -__Q_+I L 
eA X p - 4 C S 

np~ He Cfli1WKOM ManoM napaMeTpe f3 o6paTHbiH CJ<a4oK OOTOKa 

npo11CXOJl~T np~ OB , 6n113KI1X K 3/2rr 

1131 

0 B = §_TT-(; ~«TT/2, 1141 
2 

4 

~ 

~ 

.. 

6 
11 ~3 191 ~ 1121 

II> =II> + II> sin 0 - ..?_ II> - I L , 
eB :r. p B- 4 0 c s 

OTKyJla np~ I II> xI$; II>: « Ic L 8 

~~>o - 2 11>x 
-Sin 0 B = (1- I L ) 1151 

c 8 

~ 

..!.o..- !I> X 
2 

~=2v IL 1161 
c 8 

3$1>eKT11BH~H ~Mne.AaHC CKB~Jla, B03HI1Kat0~11H 3a C4eT. CKa4KOB 

'noTOKa B CKB~Jle, 6yJleT nponOPL\110HaneH. KOfl~4eCTBY 3THX CKa4KOB 

B eJli1H~l\Y BpeMeHI1. 8~411CfleH~e·sepORTHOCT~ CKa4Ka B nep~OJle 

TOKa HaKa4K~ Kat< <jlyHKL\11~ ee aMnfli1TYI\bl np116n11meHHO MOmeT fil>tTb 

npose.AeHo cne.AYIO~~M o6pa30M. 

3Hepr~R e KOHType np11 npoxom.AeHI111 OJlHOro ri1CTepe311CHoro 

l\11Kna AA'BB' lp11c.21 yMeHbwaeTcR Ha eeni1411Hy, nponop[\~o

HanbHY~ nno~all~ 3Toro f.\11Kna: 

(II> eB -II> eA)(!I> iA' -II> iA) _ 2 I II> (1-TT/ f3 ). 
E = . C 0 117/ 

Ls 

C411TaR 3TY 3Hepr~JO Mano.:1 no cpasHeHI110 c nonHOH 3Hepr11e.:1 e 

Ltl~ 
, 4TO cnpaB~Jlfl11.BO OORTb me np.~ He Cfl~WKOM KOHType 

2 
MaribtX ·f3 ; · nony4aeM, 4TO aMnni1TYJla TOKa e KOHType nocne npo

xom.AeHI1R rl1cTepe311CHoro 411t<na yna.AeT OT sen~4HH~ I t Ha 

~I -:::. 2 I c II> 0:1 - "I f3 ) /181 
It Lt 

a COOTBeTCTBYIO~aR aMOfli1TYJla TOKa B CKB~Jle CTaHeT 4YTb MeHbWe 

I 0 
• Cne.Ayto~~H rl1cTepe3~CHbt.:l 'l\~Kn 6yJleT npo.:i.AeH nocne Toro, 

KaK ~CT04H~K HaKa4K~ KOMneHC~pyeT 3TY OOTep10•3Hepr~~ ~ TOK 

B CKB11Jle BHOBb JlOCTI1rHeT 't<pi1TI14eCKOrO 3Ha4eH~R. 0603Ha411M 

4epe3 IE npesbtWeH~e TOKa B t<oHType Hall 3Ha4eH~eM I t , 3TO 

npesbtWeHI1e cy~ecTsoeano 6~ ·npl1 JlaHHO~ aMnni1TYJle Hat<a4t<l1 e oT

cyTCTB~e noTepb B CKBI1Jle: 

5 



0 

E 
I =--1 . 

E R t 
t 

/19/ 

HapacTaHHe TOKa B KOHType HAeT no 3KCnOHeH~HaflbHOMy 3aKOHY C 

nOCTORHHOH BpeMeHH ;= 2Q , H n~3TOMy 
(1} 

~1=1 (1-e-Tt/• ) 
E • /20/ 

T1 -:- epeMR Me>KAY npoxo>KAeHHeM ABYX cneAYIO!JtHX APYr 3a APYrOM 
rHCTepe3HCH~X ~HKflOB, 

0TCI0Aa eepORTHOCTb npOXOIKAeHHR rHCTepe3HCHOrO ~HKna 3a 
nepHOA HaKa4KH 

W=-17/Q.Jn[l-. 2Io!flo(l-17/{3) ] 

I 2 L (-E-- 1) 
t t R I 

t t 

/21/ 

KaK BHAHD, 3Ta eepDRTHDCTb pacTeT e Ha4ane nnaTo 6~cTpo, a 
Aanee H3MeHReTCR flHHe~HO, ADCTHraR eAHHH~~ B KOH~e nnaTO. 

Y4HTbtBaR, 4TO I 1 ::. ~ y {:-a I c Ha y4aCTKe nnaTo. He cnHWKOM 
t 

fiJlH3KOM K Ha4any, 
E /3(---l) 

W = Rtl t 

4 k2 Q(l-17 I J)) 
/22/ 

Jl.MnJlHTYAHbl~ CHrHan. JlnR OnHCaHHR aMnflHTYAHOro CHrHana 
CKBHAa HeofiXDAHMO BbNHCJlHTb BeJlH4HHy•3$$eKTHBHOrO BHOCHMOrO 
CKa4KaMH nOTOKa conpOTHBfleHHR CKBHAa AflR nepBO~ rapMOHH4eCKO~ 
COCTaBflRIO!Jte~ TOKa: 

217 
. __ w W

0
f !fl1 cosO dO 

RJ - 217 l!fl r--. /23/ 
f Oo- -f-> sin2 0d0 

0 s 

3AeCb Mbl Y4flH, 4TO HCnOJlb3yeMaR HaMH MOAeflb n03BOJ1ReT 
C4HTaTb, 4TO no CKBHAY Te4eT TOJlbKO rapMOHH4eCKaR COCTaBnRIO
utaR TOKa, HMel?utaR B cpeAHeM aMnllHTYAY, paBHyiO KpHTH4eCKO!it ee
JlH4HHe lc 3a Bbl4eTOM ~HPKYilHPYI'Jutero TOKa: 

I = I - l!fl xl = I (1-l!zl) · 
SCL c £3' 

s 

¢ = lllx • 217 
X -!fl-

O 
/24/ 

6 

~~ 
~ 

I 

/l 
'J 

Hcnonb3YR /11/, nony4aeM 

R.=- wW!flo 
J rrl c 

OB 
(1 17/2-l<f>x t) sin 0 I • 

- {3 0 A 
/25/ 

Y4TR, 4TO ()A= ; , .H HCnOflb30BaB /15/, OKOH4aTeflbHO HMeeM 

4 WwL .2..17-21 ¢ I 
Rj = ~ s [ 1- 2 ~ X J. /26/ 

OTKYAa 

wL 9 {3 :17-21¢xl 
q = --=-[1+ J 

5 Rj 4W {3 • 1271 

3Aecb, KaK H paHee, M~ npeAnonaranH, 4TO 17/{3<<1 
3aBHCHMOCTb HanpR>KeHHR Ha KOHType OT npHJ10>KeHHOro K CKBHAY 

MarHHTHOrO noTDKa MOIKHO nony4HTb, Y4TR, 4TO B COOTBeTCTBHH C 
CHCTeMO~ ypaBHeHH~ /1/ H paBeHCTBa /24/ 

Ls y'(q. +q 'f +1 1¢ I 
11 =Lv'-· J s .J (l- .......!.). /28/ 

k L q c £3 
t s 

npH He CJlHWKOM MaflbtX {3 , KOrAa q » 1 . H 
s 

~ «1. /29/ 
qs 

11-41 
nony4aeM H3BeCTHyiO 3aBHCHMOCTb BHAa 1 ~peyrOJlbHOH nHn~': 

Ut=wL I -yf3!.u_(l-l¢xl) 
t t- 217 f3 

C nepHOAOM, paBHbiM !fJ O , H pa3MaXOM 

¢10 
~U=y2, 

3AeCb 

y = ~y' Lt 
k "L"' 

s 

/30/ 

/31/ 

/32/ 

7 



An~HY nnaTo eonbT-aMnepHOH xapaKTep~cT~K~ c~cTeM~ CKB~A
KOHTYP MOmHO onpeAen~Tb,y4~T~BaR, 4TO ero Ha4any, 0603Ha4eHHO
My ~HAeKCOM·s COOTBeTCTByeT TOK 

I (s) = E(s) 
t R t 

T.K. B Ha4ane nnaTO CKa4K~ nOTOKa npO~CXOART peAKO ~ q ~~ 
B KOH~e nnaTo, o6o3Ha4eHHOM ~HAeKCOM f, ~3 /3/ ~ /27/ H:xoA~M 

E(f) _._1 
I (f)~ __ R __ , 4k 

2
Q 

t t 1+ -~{3-
/33/ 

nonaraR, 4TO HaKnOH nnaTO OTCYTCTByeT, T.e. I (f) 
It (s) • nony4~M BbJpameH~e AnR An~Hbl nnaTo: t 

' 2 
. L\E=E(f) -E(s)::: -y 211l • /34/ 

11 k 0 

Ycnoe~e onT~M~3a~~~ aMnn~TYAHoro c~rHana MomHo nony4~Tb ~3 
ypaeHeH~R /3/ ~ /31/. B H~4ane e~pxHero nnaTo, o6o3Ha4eHHoro 
~HAeKCOM U, 

Ill 
Ut(s, u)-=~yf3, 

T.K. 3AeCb w~ 0, 

B KOH~e H~mHero nnaTo, o6o3Ha4eHHoro ~HAeKcoM d, 
Ill 

Ut(f,d)= _E._ y(f3-TT) = E(f,d)Q 
2TT 

1 + 4k2Q 
{3 (1-TT/2{3 ) 

T.K. 3AeCb W-+1. 

C4HTaR, 4TO onT~ManbHO 3T~ y4aCTK~ nemaT OA~H noA APYr~M, 
T.e. E(s,u) = E(f,d), nony4aeM * 

/35/ 

/36/ 

(k2Q). =...:::.(1+TT/2{3). 
Opt 4 /37/ 

*3TO ~ nony4eHH~e paHee B~pameH~R Aa~T Kp~Tep~H, KOTOP~H 
MOmHO ~CnOilb30BaTb np~ B~3yanbHOH npoeepKe npaB~IlbHOCT~ Ha
CTpOHK~ ~HTep$epoMeTpa, T.K. een~4~HY k2Q MOmHO O~eH~Tb Ha 

L\E 2 U 
rna3 npRMO ~3 OTHOWeH~R L\ U = k , T. K, E- it 

8 

a/ 
J 

4aCTOTH~H ~ $a30B~H 
c~rHanbl. CKa4K~ noTOKa 

C n-}1 q>o n <l>o cn·!J'l>o ln•ll<l>o 

B CKB~Ae BeAYT H·e TOilbKO K 
A~CC~na~H~ 3HeprH~, HO H K 
B03HHKHOBeH~~ AOnOnHHTenb
HOrO peaKTHBHOrO COnpOT~B
JleHHR CKBHAa. EcnH CHCTeMa 
CKBHA-KOHTYP RBnReTCR pe3o
HaTOpOM aeToreHepaTopa, TO 
4acToTa 3Toro aeToreHepaTo
pa 6yAeT CABHraTbCR 3a C4eT 
AOnonHHTenbHoro peaKT~BHoro 

PHc.3 conpoTHBn~HHR - B03H~KHeT 
4aCTOTH~H CHrHan. 8 CI1y4ae 

HaKa4K~ reHepaTOpOM C $~KCHpOBaHHOR 4aCTOTO~ 3a C4eT AOnOnHH
TenbHOrO peaKT~BHOrO COnpOTHBneH~R B03HHKHeT $a30BblH C,(IBHr 
MemAY HaKa4KOH H Kone6aH~RMH a KOHType - ¢1asoBbli1 c~rHan. AnR 
onHcaH~R 4acTOTHoro H $a3oeoro CHrHanoe a e~6paHHOM npH6nHme
HHH AOCTaT04HO Bbi4HCnHTb AOnonHHTenbHy~J HHAYKTHBHOCTb, 803-
H~KaDI!IY~ B CKB~Ae AnR nepeoi1 rapMOH~KH TOKa: 

2Ir 
W f lllisinOdO 

L. = 
J 2" !Ill 1 f (I - _x_) sin2 0 dO 

o c L 
s 

Y4TR /11/, HMeeM 

2L w .E. -I¢ I 
L . = .....:.:.a.:.;_ (1 - 2 

X ) (-cos OB) • 
J f3 f3 

OTKYAa, HCnOnb30BaB paeeHCTBa /14/ H /16/, nony4aeM 
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3Ta $QpMyna YAOBneTBOPHTeilbHO KOI1H4eCTBeHHO On~CbiBaeT Ha6n;')
AaeMblH 3KcnepHMeHTanbHO 4aCTOTHbli1 CHrHan IAame np~ He 04eHb 
6onbWHX f3 I, noKa3aHHbiH Ha p~c. 3. 3TOT c~rHan 6bm nony4eH a 
KOH~e nepeoro nnaTo npH k2 = 0, 07; G = 90; {3 ::::: 1 0. l<aK 
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$OpMa, TaK H aMnnHTy~a 3TOro CHrHana OnHC~Ba~TCR $OpMyno~ 
/41/ npHMepHO C ~eCRTHnpo~eHTHOH T04HOCTb~, 4TO roBOpHT 06 
a~eKBaT'H.OCTH paccMOTpeHHOrO OnHCaHHR, 

$a30B~~ C~BHr npH $HKCHpOBaHHO~ HaKa4Ke 

Ll0= 2 Llw TT--
W 

/42/ 

TaKlKe y~osneTBOpHTenbHO OnHCbiBaeTCR KaK no $QpMe, TaK H no 
aMnnHTy~e $opMynoH /41 I 1.51 • . 

,llaHHOe BbiWe OnHCaHHe CHrHanbH~X X~paKTepHCTHK CKBH~a B 
CBOHX HCXO~H~X nonolKeHHRX nonHOCTbiO COBna~aeT C pa3BHTbiM 
paHee H ylKe CTaBWHM Tpa~H~HOHH~M cnoco60M OnHCaHHR CKBH~a -
MeTo~oM rapMOHH4ecKoro 6anaHca 12•4•51 • Ho Hcnonb30BaHHe oT
nH4HO~ OT ~pa~H~HOHHOH 3KBHBaneHTHO~.CXeM~ ~aeT B03MOlKHOCTb 
ynpOCTHTb pac4eTbl, COXpaHHB He06XO~HMYIO T04HOCTb, H C~enaTb 
paCCMOTpeHHe npo~eCCOB B pa~H04aCTOTHOM rHCTepe3HCHOM CKBH~e 
6onee Ha r nR~HbiM. 

AaTop HCKpeHHe 6naro~apeH 8.8.,llaHHnoey, 8.K.HrHaTOBH4y, 
r. c. KpHBOMy, B. B .lliMH~Ty H 8. H .lliHbiPKOBy a a none3Hble o6cylK~eHHR 
H c~enaHHble aaMe4aHHR. 
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