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C8epxnpo80AR~He K8aHT08~e HHTep~epeH~HOHH~e A8T4HKH /CK8H
A~/, R8nR~~HeCR 8 H8CTOR~ee 8peMR HaH6onee 4Y8CT8HTenbH~MH 
H3MepHTenRMH MarHHTH~X nOTOK08, noneH H HX rpaAHeHT08, HCnOnb-
3Y~TCR 8 CXeMaX, rAe AeTeKTHpyeTCR HX aMnnHTYAH~A CHrHan It,~ 
Pe30H8HCH~H KOHTyp, C KOTOp~M o6~4HO HHAYKTH8HO C8R3~8aeTCR 
CK8HA, H880AHT 8 nocneAHeM P8AH048CTOTH~H TOK, napaMeTp~ KO
TOporo 388HCRT OT npHnomeHHOrO K CK8HAY nOCTORHHOrO MarHHTHOrO 
nOTOKa. 06paTHOe 803AeHCT8He TOKa CK8HA8 Ha KOHTyp H3MeHReT 
8 HeM pemHM YCT8H08H8WHXCR KOne6aHHH, aMnnHTYA8 KOTOp~X pe
rHCTpHpyeTCR KaK CHrHan. 

0AH8KO 803AeHCT8He 8HeWHero MarHHTHOrO nOTOKa Ha CK8HA H3-
MeHReT TaKme ero 3~~eKTH8HY~ HHAYKTH8HOCTb /3

1
, 4TO npH80AHT 

K H3MeHeHH~ C06CT8eHHOH 48CTOT~ CHCTeM~ pe30H8HCH~H KOnefiaTenb
H~A KOHTyp - CK8HA, T.e. K nOR8neHH~ 4aCTOTHOrO CHrHana, KOTO
p~A AO CHX nop AnR cny4aR rHCTepe3HCHOrO CK8HA8 OCTanCR He
H3y4eHH~M H HCCneA088HH~ KOTOporo nOC8R~eHa H8CTOR~aR pa6oTa, 

Ha-aa Toro, 4To nepexoA~ noToKa 8 paAH04aCTOTHOM rHcTepe-
3HCHOM CK8HAe npOHCXOART CK84KOOfipa3HO, OnHCaHHe CHrHanbH~X 
xapaKTepHCTHK TaKoro CK8HAa 8 o6~eM cny4ae aHanHTH4eCKHlAame 
npH6nHmeHHO CAenaTb TPYAHO. 3aAa4a ynpo~aeTCR, ecnH AnR C8R3H 
CO CK8HAOM HCnOnb3yeTCR 8biCOKOA06pOTH~A KOnefiaTenbH~A KOHTyp. 
8 T8KOM KOHType 8 ycTaH08H8WeMCR pemHMe npHCYTCT8yeT TOnbKO 
rapMOHH4eCKaR COCTa8nR~~aR TOKa, H H3 WHPOKOrO cneKTpa 4aCTOT 
803AeHCT8HR CK8HA8 KOHTYP 8~0HpaeT TaKme TOnbKO rapMOHH4eCKY~ 
COCTa8nR~~y~ Ha C06CT8eHHOH 48CTOTe, no3TOMy AflR OnHC8HHR 
CHrHan08 CK8HA8 8 3TOM cny4ae AOCT8T04HO H8HTH 3~~eKTH8H~H HM
neAaHC CK8HA8 Ha nep80H rapMOHHKe 3TOH 48CTOT~, npeACTa8H8 
CHCTeMy CK8HA-KOHTYP 3K8H8aneHTHOH CXeMoA, noKa3aHHOH Ha pHC.l 
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H OnHC~BaeMOH CHCTeMOH ypaBHeHHH 
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3AeCb HHAeKC t OTHOCHTC~ K 3/leMeHTaM KOHTtpa, L
8

- HHAYKTHB
HOCTb CKBHAa /reoMeTPH4eCKa~/, M .. kyL 8 • t - B3aHMOHHAyK-
4H~ cKBHAa c KOHTypoM, Rj H Lj - 3~~eKTHBHoe conpoTHeneHHe 
H 3~~eKTHBHa~ HHAYKTHBHOCTb A*03e~COHOBCKOrO KOHTaKTa, B03HH
Ka~~He 3a C4eT nepeXOAOB noTOKa B CKBHAe,E - aMnllHTYAa Hanp~
*eHH~ paAH04aCTOTHOH HaKa4KH. 

EcnH HMeTb a BHAY aeToreHepa4HOHH~H pe*HM HaKa4KH, npH Ko
TopoM paCCTPOHKa B KOHType OTCYTCTByeT, T,e. 

..._ ImJ
1 

.. 0, /2/ 

TO C06CTBeHHa~ 4aCTOTa KOHTypa w nOA B03AeHCTBHeM CKBHAa CABH
HeTC~ Ha Be/1H4HHy 
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t:J.(J) k2 
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B Clly4ae, KOrAa 3aTyXaHHe B CKBHAe HeeenHKO, T.e. q>>l, 
nony4HM: 

.... tlw k2 
--- -(1+ w 2 

e ) -t 
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H3 /3/ 

/4/ 

An~ HaXO*AeHH~ Be11H4HH~ fj paCCMOTPHM np04eCCbl B CKBHAe nOA
p06Heeo TOK B CKBHAe J 8 Te4eT 4epe3 A*03e~COHOBCKHH KOHTaKT 
H B HH3K04aCTOTHOM npH611H*eHHH OnHC~BaeTC~ ypaeHeHHeM 

J8 (t) =J c sin : JVJ dt, 
0 

/51 

rAe Jc- KPHTH4eCKHH TOK KOHTaKTa, Vj - Hanp~*eHHe Ha KOHTaK
Te, ~ 0 - KBaHT MarHHTHoro noToKa. Y4HT~eaR, 4TO 

JV.dt=L.J(t) 
J J s !6! 

H 4TO B paCCMaTpHBaeMOM rapMOHH4eCKOM npH611H*eHHH HaC HHTepe
cyeT TOilbKO nepBaR rapMOHHKa TOKa CKBHAa, nOilO*HM J 
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0 • wt H H3 /5/ H /6/ nOI1Y4HM MrHOBeHHOe 3Ha4eHHe C06CTBeHHOH 
HHAYKTHBHOCTH KOHTaKTa 
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B~nonHHB ycpeAHeHHe no nepHOAY HaKa4KH H e3RB ~YPbe-KoMnoHeHTy, 
MO*eM B~4HC11HTb 3~eKTHBHY~ C06CTBeHHY~ HHAYKTHBHOCTb KOH~aKTa 
A/lR nepBOH rapMOHHKH TOKa HaKa4KH. npH611H*eHHO 3TY HHAYKTHB
HOCTb MO*HO B~4HC11HTb, 11HHeapH3yR ypaBHeHHe /5/, T.e. aanHc~
eaR npH611H*eHHO 

2tr LJ 
sin- L J :::. 4..:::.LJ.. !R! 

¢o J s ~o 
~ ~ 

a HHTepeane - ..:..2.~ LJ J~T· 4TO HMeeT CMbiC/1 npH He CllHWKOM MallbiX 
f3.B 3TOM 11HHeagH30BaHH6M npH611H*eHHH nony4aeM 

y . ..::..t<!_ ::;: 3~ . ;q; 
0 Ls {1 "' -

~B Clly4ae, KOrAa Be/1H4HHa HaKa4KH npeB~CH/la KPHTH4eCKOe 3Ha-
4eH;e, A11R ~nHCaHHR CKBHAa B HH3K04aCTOTHOM npH61111*eHI1H BOC
n0/1b3yeMCR 06~4HbiM ypaBHeH11eM "1.2 ·, CBR3b1Ba~I1M BHyTpeHHI1H no

TOK B CKBI1Ae ~~ C npHilO*eHHWM K CKB11AY 113BHe nOTOKOM ~e 

~-
~. - 111 - J L sin 2" <JC- . I 10/ 

1 e c s 1
0 

PaccMaTpl1eaR npo4eccw e 3TOM pe*I1Me, MW 6yAeM nonaraTb, 4TO 
BHe 3aBI1CI1MOCTI1 OT aMn/111TYAbl HaKa4KI1 E /CM. ypaBHeHI1e /1// TqJ< 
B CKB11Ae ecerAa rapMOHH4eH 11 no aMn/111TYAe paeeH KPI1TI14eCKOMy, 
HO c yeeni14~HI1eM E pacTeT eepo~THOCTb npoXO*AeHI1R rHcTepe3Hc
Horo 411Kila B AaHHOM nep110Ae HaKa4K11 11 113MeHReTC~ $a3a HaKa4KI1, 
np11 KOTOPOH np011CXOA11T CKa40K noTOKa, AfiR nony4eHI1R npl161111*eH
HOrO aHa/111TI14eCKOrO peweHI1R 11Cn011b3yeM OnRTb lli1Heap113a411~ /8/, 
npi1MeHI1MOCTb KOTopollt onpaeAaHa npH He C1111WKOM Manwx ~· T.e., 
KaK 11 paHee B pa6oTe ·a', 3aMeHI1M y4aCTKI1 CI1HYC011Abl, Oni1C~~ae
MOH paBeHCTBOM /10/, Ha OTpe3KI1 npRMbiX B 11HTepeane :¢ ! < _.Q. 
/pi1C.2/ H BMeCTO /10/ n011Y411M j•- 4 

<l>e 
~::: ----

1 1 + 2{-3/" 
/11 I 

t\llR AallbHeHWero paCCMOTpeHHR KOpOTKO Bbln11WeM He06XOA11Mble pe3yllb
TaT~ pac4eTOB 113 pa60TW 'S', 

Be11H4HHa cKa4Ka BHyTpeHHero noToKa <1> 1 e paccMaTpl1eaeMOM 
npi1611H*eHHI1 nony4aeTCR paBHOH 

:\<1>1 =<t>o(l- 2~ ). /12/ 
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PHc.Z 

nepB~~ CKa40K nOTOKa 

/<IliA -+ <I> lA, Ha PHC. 2/ 
npOHCXOAHT BCerAa npH 

8 = 2n17 + !!.... • 
A 2 

/13/ 

Yl 06paTH~~ cKa4oK I <l>iB-+<1> iB 
Ha PHC,2/ npOHCXOAHT npH 
8 B ;-Orij)e"Ae11ReMOM yCJlOBHeM 

3 I , -17-{3- ¢ : 

~ 
q,o 

sin8
8

= L x , /14/ 
f3 +TT/2 -I¢ X I 

rAe¢ =277<1> /<1>0 , <I> - KeasH-
x X X 

nOCTORHH~~ BHeWHI-1~ Mar
HHTHbl~ nOTOK, npHJlO>KeHHbl~ 

K CKBHAY· CKa4KH noToKa 
<I>! npHSHOCRT B KOHTyp 
He TOJlbKO OOTepH, HO 1-1 
HHAYKTHBHOe conpOTHBJleHHe. 
HHTepecy~~aR Hac 3$$eKTHB-

HaR HHAYKTHBHOCTb KOHTaKTa A11R nepBOH rapMOHHKI-1 TOKa J
8

,B03HH
Ka~~aR sa C4eT CKa4KOB OOTOKa B CKBHAe, eCTb 

217 
W f <I> 1 sinfld8 

Ljw 
0 

217 j (J c- I <I> xi/ (L
8 

+ LjO)) sin2 OdO /15/ 

W - 'aepORTHOCTb npOXO>KAeHHR rHCTepe3HCHOrO ~HKJla B ,qaHHOM ne
PHOAe HaKa4KH, 3AeCb M~ y411H, 4TO HCn011b3yeMaR MOAe11b n03B011R
eT C4HTaTb, 4TO no CKBHAY Te4eT TOJlbKO rapMOHH4eCKaR COCTae-
11R~~aR TOKa, HMe~~aR aMnJlHTYAY, paBHY~ KPHTH4eCKOH 3a Bb14eTOM 
~HPKY11HPY~~ero TOKa: 

I<I>xl l¢xl 
J = J ----- = J (1- ]. 

s c L s + L jO c f3 (1+ e 0) 
/16/ 

noACTaBJlRR B /15/ Be111-14HHY CKa4Ka 1-13 /12/ 1-1 orpaHH4HBaR npeAe
Jlbl HHTerpHpOBaHHR AJ1R HHTerpana B 4HC11HTe11e Be11H4HHaMH OA 
1-1 8 B , nony4aeM: 

Ljw 
t ,; -

4Wy (17 -l¢x j)(,B- 17/2) 

w L 8 ({3 + u/2 - 1¢ P 2 
/17/ 

0TKYAa CABHr co6cTBeHHOH 4aCTOTbl CHCTeM~ CKBHA-KOHTyp npl-1 {3>>~ 

6.w - k 2 (1 4W . 1 17 - \¢x.l ) 
~- -2- -Tv 13 118; 

C y4eTOM TOr0,4TO W H3MeHReTCR B npeAeJlaX nnaTO OT 0 AO 1. 
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3KcnepHMeHT, ~11R Ha011~AeHHR 4aCTOTHOrO CHrHana 0~11 co6paH 
YCHIU1Te11b-aBTOI'eHepaTop, nOSB011RIOUIHH nnaBHO H3MeHRTb aMn1lH
TYAY ~eHepa~HI-1 OT 0 AO He06XOAHMO~ Be11H4HH~ /6e3 BHeCeHHR H3-
6~T04HO~ pereHepa~HH/ nyTeM noAa4H BHewHero nHnoo6pasHoro Ha
npR>KeHHR /4;: Bb1COK04aCTOTHOe /a AaHHOM 3KcnepHMeHTe w/217:::. 5 Mr~/ 
HanpR>KeHHe nocTynano Aanee Ha cMecHTe11b, cHrHan pasHOCTHOW 
4aCTOTbl C BbiXOAa KOTOporo YCH111-1Ba11CR 1-1 Aa11ee AeTeKTHpOBa1lCR 
4aCTOTH~M AeTeKTOpOM, 0THOCHTe11bHO HI-13KaR 4aCTOTa HaKa4KH 6~
Jla BbrfipaHa 1-13 coo6pa>KeHH~ YA06cTea perHcTpa~HH. Ko3$!l>H~HeHT 
CBR3H KOHTypa co CKBHAOM K paeHR11CR npHMepHo 0,27. Ao6poTHOCTb 
KOHTypa COCTaBJlRJla Q :90, CKBHA HMeJl rHCTepe3HCHbl~ napaMeTp 
{1 :::.· 10. Bb16op TaKHX napaMeTpoe noseon~-111 Hafin~AaTb xopowHe 

KaK aMn1lHTYAHbl~, TaK 1-1 4aCTOTHbl~ CHrHa11bl, BHA KOTOPbiX npHBeAeH 
Ha pHc.3. B eepxHeH 4aCTH pHcyHKa noKa3aHa saeHCHMOCTb aMnnH
TYAHOro CHrHana OT aMn11HTYAbl HaKa4KH A11R BHeWHero MarHHTHOrO 
OOTOKa, paeHOrO ~eJlOMy 1-1 no11y~e110MY 4HC11Y KBaHTOB, cnpaea -
aMn1lHTYAHbiH CHrHa1l OT BHewHero MarHHTHOrO nOTOKa, nony4eHHbiH 
np~-1 pa6oTe e KOH~e nepeoro nnaTo. 

4acTOTHbiH CHrHan, saperHCTpHpoeaHHbiH A11R Tex >Ke ABYX 3Ha4e
HHH BHeWHero MarHHTHOrO noTOKa, H306pa>KeH B HH>KHeH 1leBOH 4ac
TH pHCyHKa. 4acTOTHbiH CHrHan A11R HaKa4KH, npeB~Wa~~eH KPHTH-
4eCKOe 3Ha4eHHe, xopowo onHcbleaeTcR $opMynoH /18/. nepeoe nna
To npH cp X= 17 nony41-1110Cb 004TH rOpi-130HTa1lbH~M, KaK 3TO 1-1 Cne
AYeT 1-13 /18/. Ha4ano nHHeHHoro y4aCTKa nepeoro nnaTo ~x =0 He-

~ 

It 

AAA 

PHc.3 

CK01lbKO CABHHYTO B CTO
POHy 6o11bWHX HaKa4eK no 
OTHOWeHH~ K Ha4a11y TOrO 
>Ke nnayo aMn11HTYAHoro r 
CHrHana, KaK 1-1 A01l>KHO 
fibiTb, T.K. $aKTH4eCKH 
Ha 3TOM y4aCTKe 4acToT
HbiH CHrHaJl eCTb Be11J.~4HHa, 

nponop~HOHa11bHaR eepoRT
HOCTH CKa4Ka, KOTOpaR B 
Ha4ane nnayo pacTeT 6blcT
po /3/, a 3aTeM BbiXOAHT Ha 
11HHeHHbiH y4aCTOK. BHA 

100 Kr~ 4aCTOTHoro CHrHana, no-
11y4eHHoro e KOH~e nepeo
ro nnaTo, noKasaH e npa
eoA HH>KHeH 4aCTH 3TOro 
PHCyHKa KaK $YHK~HR SHeW
Hero MarHHTHOrO nOTOKa, 
3TOT >Ke CHrHa11 AeTaJlbHeH 
H3o6pa>KeH Ha pHc.4.Cpae
HeHHe ero aMnJlHTYAbl 1-1 
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¢oPM~ c pac4eTaMH no ¢op
Myne /18/ A-3eT xopowee 
cornacHe, 4TO MD*HO C4M
TaT~ YAa4H~M AJlR aw6paH
Horo MeToAa onHcaHHR, 
T.K. a pac4eTax npeAno
naraoocb, 4TO fJ>>TT/2, 
B TO apeMR KaK B 3KCnepH
MeHTe 00110 B3RTO {i = 10. 

tn-}1% 

H3MepeHHR MHHHMaJlbHO 
o6HapymHMOrO B03AeHCTBHR 
Ha CKBHA npH perHCTpa~HH 
KaK aMnJlHTYAHOrO, TaK H 
4aCTOTHOrO CHrHaJla AaJlH 
BeJlH4HHY OKOJlO 1 o-4 <l>o /I'll~ PHc.4 
npH HHAYKTHBHOCTH CKBHAa 

1 -to r Ls- 3· 0 H. HecMOTPR Ha TO, 4TO B AaHHWX 3KcnepHMeHTak yee-
nH4eHHR OTHOWeHHA CHrHan/WyM AnA 4aCTOTHOrO CHrHana no cpae
HeHHIO C aMnnHTYAHbiM Mbl He 06HapymHnH, HCKnl04eHHe aAAHTHBHWX 
WYMOB ycHnHTenA npH 4aCTOTHOH MOAYnA~HH-AeMOAynA~HH MOmeT OKa-
3aTbCA CYU\€CTBeHHbiM npH pa6oTe Ha f>onee BbiCOKHX 4aCTOTaX Ha
Ka4KH, rAe HeT ycHnHTeneH BWCOKOrO Ka4eCTBa. 0AHaKO OCHOBHOe 
npaKTH4eCKOe AOCTOHHCTBO 4aCTOTHOrO CHrHana CKBHAa, Ha HaW 
B3rnAA, 3aKnl04aeTCA B YA06CTBe era onpa6oTKH c nOMOU\biO 38M, 
OC06eHHO ecnH pa6oTaTb npRMO Ha nHHHH C Bbi4HCnHTenbHOH MaWH
HOH, MHHYA 3Tan aMnnHTYAHOrO KOAHPOBaHHn, BHOCAU\HH CBOH no
rpeWHOCTH. 
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PyKonHCb nocTynHna B H3AaTenbCKHR OTAen 
28 AHBapA 1981 roAa. 

HeT JIH npo6eJioa a Barnett 6H6JIHOTeKe? 
Bhl MOlKeTe OOJIY'IMTb no OOliTe nepe'IMCJieHHble HMJKe KHMrM, 

ecJIM OHK He 6biJIK 38K838Hbl paHee. 
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