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AHHOTaUuA

BBeaeHue. PaccMoTpeHa paboTa afanTyBHOWM CUCTEMbl CeNeKUMN ABVXKYLLUMXCSA Leneld, NpeAcTaBaeHHOn oAHO-
KpaTHbIM YepecnepnoHbIM BbIYUTAIOLMM YCTPOMCTBOM. CUCTeMa cenekummn ABVXKYLLMXCS Lieneii BbinoHeHa
B BUJe ABYX KBajpaTypHbIX KaHaN0B, B KOTOPbIX BbICOKOYACTOTHbIE BXOAHbIE PAAMOCUIHaAbI MpeobpasyroTcs
Ha BMAe04acToTy.

Llenb pabothbl. MccnegoBaHme paboTbl CUCTEMBI CENEKLMN ABVXKYLLMXCS Lieneli B YCNOBUAX aMNANTYAHBIX 1 da3o-
BbIX PaCCOraacoBaHWi KBajpaTypHbIX KaHaNOoB.

MaTepuanel U MeToAbl. VCNonb30BaH MeTO/ KOMMIEKCHOM nepemMeHHON, Npu KOTOPOM BXOAHOW W BbIXOZ-
HOW CUTHaNbl aAanTUBHOWN CUCTEMbI CeNeKLN ABVXXYLLMXCA Liefileil NpeAcTaBNAoTCA B BUAE Napbl KOMMIEKCHO-
COMpPSIKEHHbIX COCTaBASFOLLNX.

PesynbTathl. MoayveHo BblpaXeHue 15 YacTOTHOW nepeAaTouHON GyHKLMM aAanTUBHOW C1McTeMbl NoAaBe-
HWSAX NACCMBHbIX MOMEX C MepecTparBaeMoli 30HON pexeKkL OTHOCUTENBHO CpefHeli YacToTbl crnekTpa no-
MeXO0BbIX CUIHaNoB. MccnefoBaHO BAUSHME NPAKTUYECKN HEN36EXHbIX aMMANTYAHBIX U $a30BbIX paccornaco-
BaHWNN XapakTepucTnK KBagpaTypHbIX KaHaNoB. MoyyeHbl BblpaXeHWs AN ANCMepCUn BbIXOAHBIX MOMEXOBbIX
CUTHaNO0B PACCMOTPEHHOWN CUCTEMbI CeNeKLMN ABVXKYLLMXCS Lieneli npu aMnanTyaHOM 1 ¢a30BOM paccoriaco-
BaHWAX KBaApaTyPHbIX KaHanoB. MpejcTaBaeHbl aHaNUTUYeCKMe COOTHOLLEHNS AN KO3GPULMeHTOB Nnojas-
NIeHNst MacCUBHBIX MOMeX. PaccymTaHbl M MOCTPOEHbI 3aBUCMMOCTU KO3GPULIMEHTOB NOAABNEHNS MOMEXOBbIX
CUTHaNOB B 3aBUCMMOCTI OT BE/IMUNHBI OTKNOHEHUSA KO3PPULMEHTOB Nepesaun KBaapaTypHbIX KaHanoB 1 ¢a-
30BOr0 PaccorjacoBaHWs OMOPHbIX HaMPSXEHWI A1A Pa3NNYHbBIX 3HAYEHUIA CpefHel YacToTbl chekTpa nac-
CUBHbIX NMOMEX.

3akoueHme. NokasaHa CyllecTBeHHast 3aBUCMMOCTb KO3pduLmMeHTa NoAaBNeHNS NMOMEXOBbIX CUTHANOB OT
NX CpeAHen YacToThbl, a TakKe aMMANTYAHbIX 1 $a30BbIX PACCOrIacoBaHNM KBaAPAaTYPHbIX KaHanos. MNpeanoxenr-
Has MeToAMKa UCCef0BaHNA NO3BONISET OLIeHUTb BAVSIHWE PacCcornacoBaHma KBaApaTypHbIX KaHanoB Ha pa-
60Ty CLUCTEMbI CenekLMn ABVXKYLLXCS Liefeid, MCronb3ytoLLei pexeKTopHble GUAbTPbl BbICOKMX MOPS AKOB.
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Abstract
Introduction. The paper considers the operation of an adaptive selection system for moving targets, represent-
ed by a one-time multi-period subtractor. The system of selection of moving targets is made in the form of two
quadrature channels, in which high-frequency input radio signals are converted to video frequency. Goal. Inves-
tigation of the system of selection of moving targets in the conditions of amplitude and phase misalignment of
quadrature channels.
Aim. The study of the operation of the moving targets selection system in the conditions of amplitude and
phase mismatches of quadrature channels.
Materials and methods. The method of complex variable is used, in which the input and output signals of the
adaptive selection system for moving targets are represented as a pair of complex-conjugate components.
Results. An expression is obtained for the frequency transfer function of an adaptive passive noise suppression
system with a variable cut-off zone relative to the average frequency of the spectrum of interference signals.
The influence of almost unavoidable amplitude and phase mismatches in the characteristics of quadrature
channels is studied. Expressions are obtained for the dispersion of output noise signals of the considered sys-
tem of moving targets with amplitude and phase misalignment of quadrature channels. Analytical relations for
the coefficients of passive interference suppression are presented. The dependences of the jamming signal
suppression coefficients were calculated and constructed depending on the deviation of the transmission coef-
ficients of quadrature channels and the phase misalignment of the reference voltages for different values of
the average frequency of the passive noise spectrum.
Conclusion. The essential dependence of the jamming signal suppression coefficient on their average frequen-
cy, as well as amplitude and phase misalignments of quadrature channels is shown. The proposed research
method allows us to evaluate the effect of misalignment of quadrature channels on the operation of a moving
target selection system using high-order cutting filters.
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Beenenne. I[lpu pa3paboTke 3alUINEHHBIX OT
MACCUBHBIX TIOMEX CHUCTEM OOHApYKEHHsS U U3Mepe-
HUS TTApaMETPOB CHTHAJIOB, CUCTEM aBTOMATHUECKOTO
COIIPOBOXKJECHHUS MO JATBHOCTH, YIJIOBBIM KOOpPAMHA-
TaM U CKOPOCTH HCIIONB3YIOTCSI CHCTEMBI CEJIEKIIUH
newkymuxest uenei (COLY) [1]. Cucremsr CHII B
OOJILIIIMHCTBE TMPAKTUYCCKUX CIy4aeB CTPOSTCS IO
KOTepEeHTHOMY MPUHIIMITY B BUJE JBYX KBaJIpaTypHbBIX
KaHaJIOB CO CABUHYTHIMU IO (hase Ha 90° OnOpHBIMH
HanpspkeHusAMU [2—4]. JInsg momaBieHUs] MacCUBHBIX
MOMeX OT JBIKYIIUXCS OOBEKTOB, HAIPUMEP TAKHX,

KaK CHTHAIBI OT METe00Opa3oBaHMH, WM, B CiIydae
YCTAaHOBKHM KOTE€PEHTHOW paJMOJIOKAI[MIOHHON CTaH-
UK Ha OOPTY HOCHTEIIS, JJIS TIOIaBICHUS OTPaKEHHH
OT TOACTHJAIOIIEH MOBEPXHOCTH HCHOJIb3YIOTCS
ananrruBHbie cuctembl CJIL]. VX gacrtoTHbIe XapakTe-
PUCTUKH W3MEHSAIOTCS B 3aBUCHMOCTH OT YaCTOTHI
MACCHBHBIX TIoMeX [4—T7].

IocTranoBka 3agaum. CylecTBYIOUIMA aHAIN3
paboThI KOTEepeHTHBIX amanTuBHBEIX cucteM CJIL] Oa-
3UPYeTCs] Ha MCIOJIb30BAHMUA WICHTHYHBIX KBajpa-
TYPHBIX KaHAJIOB, B KOTOPBIX BBICOKOYACTOTHBIE CHUT-

26 Bausinue paccoriiacoBanus napaMeTpoB KBaJAPATYPHbIX KAaHAJIOB
Ha pa60Ty aI[al'lTI/lBHOﬁ CHCTEMBbI CCJICKIUHN ABHIKYIIMXCH lIe.]'leﬁ
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HaJbl NepeHocITCa Ha BuaeodacToTy. Ha mpaxtuke
peanu3oBaTh aOCOJIIOTHO OJMHAKOBBIE KBapaTypHbIE
KaHaJbl KOTepeHTHON agantuBHOM cuctemsl C/ILL He
MPEJICTABIIIETCS BO3MOXKHBIM. KBaspaTypHbIe KaHa-
JIBI MOTYT UMETh Pa3InYHble KOAPPHUIMEHTH Tepe-
JlauM, a UCIOJIb3yeMble JJIsl IepeHoca MPUHUMAEMbIX
BBICOKOYACTOTHBIX CUTHAJIOB C PaJlo4acTOThl Ha BU-
JIE0YACTOTY OMOPHBIC HAIIPSDKEHMSI MOTYT UMETh (a-
30BBIA CIBUT, OTIMYHLIN 0T 90°. UHBIMM cllOBaMH, B
peanbhbix cuctemax CHL mpuCyTCTBYIOT aMILTUTYA-
HbIC U (ha30BBIC PacCOIIACOBAHUS KBAIPATYPHBIX Ka-
HAJIOB, YTO HEW30€KHO MPHUBOAHUT K CHIKCHHIO KO-
¢ dunMeHTa TOAABICHHS TACCHBHBIX ToMmeX. Mc-
CJIEZIOBAaHUIO BIUSHUS PAacCOITIacCOBaHUs apaMeTPOB
KBaJIpaTypHBIX KaHAJOB KOTE€PEHTHOW aJarTHBHOU
cucreMbl CJIL] Ha k03((UIMEHT MMOMABJICHUS Iac-
CUBHBIX ITOMEX IIOCBSIIIEHA HACTOSIIAS CTaThs.
YacTroTHasi XapaKTePHCTHKA KOIePEeHTHOMH
anantuBHoil cucrembl CII. Ha puc. 1 npusenena
CTPYKTypHasi CXeMa aJanTHBHOW KOTEPEHTHOH CH-
cremsl C/IL] B BHIIe OMHOKPATHOTO YEPECIEPHOTHOTO

Zy (),

Zyx (1) — KOMIUIEKCHBIE BXOTHOMN M BBIXOIHOM CHT-

BeluMTaromero ycrpoiicrea [8-10], rme

Hajbl COOTBETCTBEHHO; JI3 — JMHUA 3aAepKKU Ha
Bpems I, ®g — LEHTpaIbHAs 9aCTOTA 30HBI PEXKEKLIUH
komruiekcHoro ¢uimstpa cuctembl CJIL[. B umimyimsc-
HBIX CHCTEMAaX NEePUO]] yCTAHABIMBACTCS PaBHBIM 7.

B paccmarpuBaeMoil cUCTEME C MOMOIIBIO KOM-
TTeKcHOTO MHOKHTes € /007 OCYILECTBIISIETCA J10-
TOJTHUTENBHEIA TTOBOPOT (pasbl 3aJepKAHHOTO KOM-
MJICKCHOT'O BXOJHOI'0 CHUTHajJla Ha BCJIMYHHY (DoT
YacToTHas XapakTEPUCTHKA PacCMATPUBAEMOU CH-
ctembl C/IL] onpenensieTcst COOTHOIIEHHEM

W (jo)=1-e (@0)T
=1-cos| (o—ag)T |+ jsin[ (0—wp)T]. (1)

Ee ammimTyaHO-4acTOTHAs XapaKTEPUCTUKA UMEET
BUJ

W (@)=
- \/{1— cos| (o—ag )T}}2 +{sin[ (- (oo)T}}2 .
_ eioo

2, (1)

——

+ Zgpix ®
_>

Puc. 1. AnantuBnas cuctema CJIL]

Fig. 1. Adaptive system of the selection of the moving target

B pesynbrare npeobpaszoBanuii (1) momyuum:
sin(%Tj‘. )

U3 (2) cnexyer, 4To0, M3MEHSIS YaCTOTY (), MOXKHO

W(w)=2

cMemarh 30Hy pexxekiun cucremsl C/L mo gacrore,
COBMeMIasi €e CO CIIEKTPOM MaCCUBHOM ITOMEXH.

Bausinne oTkiI0HeHMs KOI(PPUIIHEHTOB Mepe-
Aa4¥ KBaJApaTypHbIX KaHAJI0B Ha K03 duuuent
TO/IaBJIEHUs] MACCUBHBIX moMeXx. J[nsi paccmarpu-
BaeMOI MOJIENIN BBIXOJHbIE KOMIUIEKCHO-COIPSHKEHHBIE
TIOMEXOBBIE€ CHUTHAJIBI KBaJAPATYPHBIX KaHAJIOB 3aIlv-
mreM B Buze [11, 12]

Uy (1) =U (D) cos[ oyt + g (1) ] =U (Dcosp(t);
uy (1) =kU (Dsin[ wyt + o (1) | =kU (Dsino(t),

e U(t), og(t) — dmokrynpyromme ammmuryna u
HavanmbHas ()a3a KBAAPATypPHBIX TIOMEXOBEIX CHTHAJIOB;

®; — CpemHsAs 4acToTa; o) = oLt +¢q (t);
k=1+Ak (AK — aMIUIUTyIHOE paccOrIacoOBaHUE
KaHaJoB).

Haiinem KoppessAiuoHHy0 (QYHKIMIO KOMILIEKC-
noro curnana z(t)=uy (t)+ juy (t) [12]:

B,(t)=z(t)z (t—1). (3)
3nech
z(t) =U (t)cosp(t) + jkU (t)sing(t);
7 (t-1)=

=[U(t-1)cosp(t—1) - jKU (t—t)sinp(t—1)],

e cumBoa "*"

HOCTb, YepTa CBEPXY — CTATUCTHYECKOE YCPEIHEHHE.
IMocne moacranoBku B (3) Bemmunubl K =1+ AK
Y TIPOBEJICHNUS TPOMO3/IKUX PE0OPa30BaHHIA MOTYYHM:

03HAYaC€T KOMIUICKCHYIO COIIPSKCH-

B, (1) = 2Ak? By (1) +2(1+ AK) By, (1), (4)

e

Bgew (1) =U (DU (t—1t)cosp(t)cosp(t —1) =
=U (U (t-1)sine(t)sinp(t—1) =
ZGZI’(’E)COS((DHT); (5)

Beon (1) =021 (1)[ cos(wyT) + jsin(w,t)] (6)

— KOPPECIAINOHHBIC (1)YHKLII/II/I IIOMCXOBOIr0 curHala,

e o2, r(t) — ancrepens u ornbaromas Kod(PH-
IMEHTa KOPPEIAIMH TIOMEXOBOTO CHTHANA COOTBET-
CTBCHHO.

Bimnsinne paccoriiacoBaHus NapaMeTpoB KBaJApaTypPHbIX KaHAJI0B 27
Ha pa00Ty aTaNTUBHON CHCTEMBI CeJIEKIIUH IBIKYIIUXCH 1eeii
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C yuerom (1) KOMIUIEKCHBIA BBIXOAHOH CHTHAJ
paccmarpuBaemMoii cuctembl C/IL MoxHO 3amucarb
CIIeAYIONIM 00pa3oM:

Zppix (V= Zpx ()~ Zgx (t —T)ej(”OT.

Torma koppensuuoHHas (YHKIWS CHTHaIa Ha
BeIxozie cucteMbl CJI1I Oyner paBHa

Byorx (1) = Zgx Dz (1 —1=T),  (7)
rae
Zyo (1) = 2 (D — 25 (t—T)eIT;
Zy (t—T-T) =2, (t—1)— 2z, (t —1-T)e ool

ITocne HecnmoXHBIX MpeodpazoBanuii (7) MpUHH-
MaeT BHJI

BBH)?(t):ZBZ(T)— _
—B, (1—T)el®T _B,(T+r)e7 1T (8

IMonoxus B (8) t=0, Haiimem aucnepcuio BbI-
xonHoro curHana cucremsl CJLL:
Oppix =

=2B,(0)=B, (-T)el®" _B, (T)e ™" (9)

IMoxncrasue (4) B (9), ¢ yuerom (5), (6) mocrne
IPOMO3IKHX BBIKJIAJOK MOTYUYHM:

Ggmx = 402 (Akz {1— 0.5r(T)x
x[[cos (o + 09 )T +cos (e — 9 )T ]} +
+(1+ AK)[ 1= (T)cos(w, — )T ]).

W3 nomy4eHHOro BBIpAXKEHHS CIEAYET, YTO MOSB-
JIEHWE aMIUITTYIHOTO PAacCOIIacOBaHUS KBaJpaTyp-
HBIX KaHAJIOB MPUBOAUT K YMEHBIICHHUIO TTOJIaBICHUS
naccuBHOU nomexu. KoadduimeHT noxasneHus mnac-
CHBHOH ITOMEXH OIPEEIINM CIEAYIONIIM 00pa3oM:

2
Kron :42L —(AKZ{1-0.5r (T)x
GBBIX
X[ cos(wy + o )T +cos(wy —wp)T |} +

+(1+ AK)[ 1= (T)cos( oy, —mO)T])_l.

J1l KOHKpETU3aluu pe3yabTaToB BOCHOIb3YyEeM-
Csl TayCCOBOM MOJENBI0 KOPPESIIUOHHON (DYHKIMN
naccuBHOU momexu [13-15]:

22
Boer (1) = e 05A0nT cos (1),

Ha puc. 2 npeactaBieHbl 3aBUCUMOCTH KO3 u-
LIMEHTA TOJIaBJICHUS TTACCUBHOM TOMEXH OT BEJIHYH-
Hbl aMIUTMTYIHOTO PacCOIIaCOBaHUS KBaJpaTYPHBIX
xaHanoB (Ak) amanruBHO#M cuctemsr CLI ms pas-
JUYHBIX 3HAYeHUH CpelHeil 4acTOThl CIEeKTpa Mac-
cuHoi momexu ( f;). Ilpu pacuerax momaranocs,
4yTO 30Ha pexxekuu cuctemsl CILL Touno HacTpoeHa
Ha CPEIHIOI0 YacTOTy CIEKTpa IacCHBHOM MOMEXHU
®g =®y; MUPUHA CHEKTpa IIaCCUBHOH IOMEXU
Af, = Aoy, / (2n)=2 I'n; nmepron nmosiBIEHUs TOMEXH

T =1/F,, adacrora ee nosiBienust F; =1200 I'm.

Kion: 2B f, =0 50 I'y

40—

100 I
35—
200 I'g
30—
25 | | |
0 1 2 3 AK, %

Puc. 2. IlogaBnenne nacCHBHON MMOMEXH IPU aMIUTATYTHOM
paccoriacoBaHUM KBaJPaTYPHBIX KAHAIOB

Fig. 2. Suppression of passive interference with amplitude
mismatch of quadrature channels

[Tony4yeHHble pe3ynbTaThl CBUIETENBCTBYIOT O
3HAYUTEIPHOM BIUSHUU AMILTUTYIHOTO Paccoryiaco-
BaHUS KBaJIpaTypHBIX KaHAJIOB Ha ko3(dumueHT mo-
JIaBJIEHUS TIOMEXOBOTO CUTHAJIA.

Bausinue ¢a3oBoro paccoriacoBaHusi Omnop-
HbIX HANpPSKeHWH KBaJApaTypHbIX KAaHAJI0B Ha
KO3((pUuMEeHT NOAABJIEeHHA MACCHBHBIX IOMeX.
AHaJOrM4HO paHee pacCMOTPEHHOMY CIydaro 3alu-
IIeM BBIPAKEHUS U1 KOMIUIEKCHO-CONPSKEHHBIX
COCTABJISIIOLIMX TIOMEXOBOTO CHUTHajla Ha BBIXOJE
KBaJpaTypHBIX KAaHAIOB IIpH (a30BOM paccoriaco-
BaHUM AQ MX ONOPHBIX HAIPKCHUN:

Uy (1) =U (D) cos| @yt + g (1) ] =U (D cosp(t); (10)

Uy (t)=U (t)sin[(ont +¢q (1) + A(p] =

=U (Dsin[o(t) + Ag]. (12)

Bocronb3yeMcs TPUTOHOMETPHYECKMM COOTHO-
mennem  Sin(a+B)=sina.cosB+ cosasinB. Torma

seipakenus (10), (11) mpuBoasTest K BULY
uy (1) =U (t)coso(t); (12)

Uy (t)=U (t)[sin o(t)cosAg + cosq)(t)sinA(p]. (13)

28 Bausinue paccoriiacoBanus napaMeTpoB KBaJAPATYPHbIX KAaHAJIOB
Ha pa60Ty aI[al'lTI/lBHOﬁ CHCTEMBbI CCJICKIUHN ABHIKYIIMXCH lIe.]'leﬁ
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Ha npaktuke ¢a3oBoe paccoriacoBaHue He mpe-
BBIIIACT EIUHUII IPAIyCcoB. B 3THX YCIOBUSIX mpu-
MeM JIomyiieHust COSAQ ~1; SiNA@ = Ag. C yuetom
JaHHBIX COOTHOIeHUH Beipakenus (12) u (13) mpu-
HUMAIOT BHT

Uy (t) =U (t) cos p(b);
uy () =U (D[sing(t)+Apcoso(t)].
Haiinem koppensiuoHHy0 (QyHKIIHIO KOMILIEKC-
Horo curnana z(t) =uy (t)+ juy (t):

B,(1)=z()z" (t-1), (14)

rae

2(t)=U (Dcose(t) + jU ()[sing(t) + Apcosp(t)];

Z*(t —1)=U(t-1)cosp(t—1)—
—jUt-1)[sine(t—1)+Apcoso(t—1)].

Cootnomenne (14) mociie rpoMo3aKuX mMpeodpa-
30BaHMi B CKaToil (JopMe MOXKHO 3aMicaTh B BUIE

B, (1) = A@?Byey (1) + 2By (1), (15)

e, Kak u pamee, By (1) m By, (1) ompenens-

forcst (5) u (6) COOTBETCTBEHHO.

HUcnonssys (5), (6), (9), (15), mocme Heobxomm-
MBIX MPe0oOpa3OBaHUM MOJYYUM COOTHOIIEHHE IS
JIMCTIEPCUH BBIXOJHOTO MOMEXOBOTO CHUTHAJIA CHCTE-

bl CJIL:

Ggmx =2B, (0)- B, (—T)ej“)OT -B, (T)e—ijT _
= 2A(|)262 X
x{l— 0.5r (T )[cos(mn + 09 )T +cos(og —og)T }} n
+46? [1 —r(T)cos(ay —mO)T}

B wurore xoadduitneHT nonaBieHUs MacCUBHOMN
MIOMEXH COCTaBHT

_ 402
nom — 2
OBpIx

x| cos(wy; + g )T +cos (e, —wy )T]} _

K (0.589262 {1-0.5r (T) x

e [1— r(T)cos(wy — g )T])_l

Ha puc. 3 npencraBineHbl 3aBUCEMOCTH KOA(DH-
LMEHTA TOJABJICHHs MACCHBHON ITOMEXH OT BEJIMYH-
HBI (Pa30BOTO PACCOTIIACOBAHMUS KBAIPATYPHBIX KaHa-
noB (A@) paccmarpuBaeMoii ajanTHBHONW CHCTEMbI

Biausinue paccorjiacoBanusi mapaMeTpoB KBaApPaTypHbIX KaHA/I0B

| | |
0 1 2 3 Ag, ..°
Puc. 3. IlopaBnenue naccuBHOII moMexu npu (Ha3oBOM
paccoriacoBaHUM KBaIpaTyPHBIX KaHAJIOB

Fig. 3. Suppression of passive interference with phase
mismatch of quadrature channels

CALl mia pa3nuyHbIX 3HAYEHUH CpelHed 4YacTOTHI
CIIEKTpa IMACCUBHOW TMOMeXH. PacueTsl TpoBeneHBI
IIpU TEX K€ YCJIOBUAX, KOTOPbIE MCIIOIb30BaHbI IPU
MOCTPOCHUU pHC. 2.

OO0cy:xneHue pe3yJbTaTOB. AMIUTUTYIHOE |
(a3oBoe paccoriacoBaHMs KBAJAPAaTYPHBIX KaHAJOB
agantuBHOW CJ/IL] oka3bIBalOT CyIIECTBEHHOE BIIHSA-
HUe Ha K03 HUIMEHT oxaBICHHUS TACCUBHOM TTOMe-
x". B ciaydae oTkIIOHEHUS KOA(PPHUIIMESHTOB Mepeaadn
(Ak) Ha 1% u U3MeHeHHH cpelHel YacTOTHl Iac-
cuBHOIl momexu B mpenenax 0..200 I'm xoaddurm-
€HT IIOJaBJICHUs NTAaCCUBHOM MTOMEXHU YMEHBILAETCS C
42 no 37 nb. llpu Ak =4% xoaddunment nomgas-

nenud magaer ¢ 42 mo 29 nb.
®da3oBoe paccomiacoBaHUE OIMOPHBIX HAIPsDKe-

Huii (A@) Ha 1° M W3MeHeHME CcpelHEH YacTOTHI

naccuBHoi noMexu B npezenax 0...200 I'n npusoast
K YMEHBIICHHIO KO3(QHINCHTA MOAABICHHUS Iac-
cuBHOM Tiomexu ¢ 42 o 37 ab. [Ipu A =4° koad-

¢unmenT nogapnenus naaaet ¢ 42 go 25 nb.
3akiaouenue. K kauecTBy HacTpoHKu KBajpa-
TYPHBIX KaHaJIOB afantuBHO# cuctems! C/ILL mpens-
SIBIISIOTCSL JKecTkue TpeboBanua. Hammume ammu-
TYOHBIX H (Pa30BBIX OTKIIOHEHHH XapaKTEPHCTHK
KBaJIpaTypPHbIX KaHAJIOB MPUBOAUT K JOCTaTOYHO
CYIIECTBEHHOMY YMEHBIICHUI0 KOA(PPUIMEHTa M0-
JIaBJICHUS TIACCHUBHBIX MOMEX. Tak, MpH OTIMYUH KO-
3G GUIMEHTOB TIepeIaynd KBaJApaTypHbIX KaHAJIOB Ha
4 % v3MeHeHne cpeTHel YacTOThI TACCUBHOM TTOMEXH
¢ 0 mo 200 'l mpUBOIUT K YMEHBIICHHUIO KO PHIIU-
enta nojasnenus Ha 13 ab. IIpu ¢a3oBoM oTKIOHE-
HHUM OTIOPHBIX HampspkeHHH Ha 4° xoadunueHt no-
JIaBJIeHHUS TaCCUBHOM MoMexu yMmeHblaercs Ha 17 ab.
[IpencraBneHHbie B HACTOALIEH CTaTbe MaTepua-
JIBI MOTYT CIIY’)KUTh PEKOMEHAAIUSAMHU TI0 HACTPOMKE
KBaJIpaTypHbIX KaHAJIOB afanTuBHOM cuctembl CLL.
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