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[Tpu pa3Benke TOHHBIX OTJIOXKEHU I BaxKHOM 3a1adeii IBJISIETCS OMpeieicHUe IPaHUIL CJIOUCTOM CTPYKTYPHI.
DXOUMITYJIbC SIBJISIETCS CYTIePHO3UIIeit OTPaXKEHU OT HECKOJIBKUX IPaHUIL pa3ziesia U akycThdecKas Cr-
Tyalusi CTaHOBUTCS HeMH(opMaTuBHOM. [1pu mepeKpbITUM 3XOCUTHAJIOB OT Pa3JIMYHbBIX TPAHULL, TIPEBbI-
maronieM 50% OT IIUTEeTbHOCTH UMITYJIbCa, ObUT MPUMEHEH METO KEICTPaTbHOTO aHAIN3a OTPaKEHHBIX
curHajioB. KemncTp axocurHasa ot CJIOMCTON CTPYKTYPhI TTO3BOJIMI BBIACIUTH MOMEHTHI IIPUX0Ja COCTaB-
Jsomux orpaxkeHuid. [lokazaHo, 4TO KeICTp HU3KOYACTOTHOTO IXOMMITYJIbCA ITO3BOJISIET OJHO3HAYHO
OIpeAeINTL MOMEHT MPUXO0JIa 3XOCUTHAJIA OT BTOPOU IpaHMIIbI pa3zesia Mpy NepeKpbITUU MeHbIeM 90%.
CraTbs IIOATOTOBJIEHA MO MaTepuajaM AokKjaama Ha 3-ii Bcepoccuiickoil akycTuueckoil KOoH(epeHInn

(21-25 cenrs6ps 2020 r., r. Cankr-IlerepOypr).
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BBEAEHME

OnHa u3 akTyaJbHbIX 3ala4 NMPUMEHEHUS] METO-
0B 1IM(poBOIi 0OPaOOTKM CUTHAJIOB CBsI3aHa C MO-
MexaMM B axocurHanax [ 1]. I[lomexu Bcerna BO3HUKA-
10T TIpU pabOTEe CUCTEM IMUCTAHIIMOHHOTO 30HAUPO-
BaHUS UM ONpPEAENSAIOTCS LEJBbIM PSIOM TMPUYUH,
HalpuMep, €CThb 3XOCUTHAJIbl U3-3a OTPaXKEHUS OT
rpaHull, HaJIOXEHHbIE Ha M3JIydaeMblii CUTHaJ, a
TakK>XXe OHU MOTYT ObITh BbI3BaHbI HEOTHOPOIHOCTHIO
cpellbl pacpoOCTpaHEeHUsT aKyCTUYECKMX BOJIH [2].

B cinyyae paGoThl TMAPOAKYCTUUYECKONH CUCTEMBbI
JUCTAHIIMOHHOTO 30HAUPOBAHUS B YCIOBUSX MEJIKO-
BOIbSI [3, 4] MPUHSITHINM 3XOCUTHAJ XapaKTepU3yeTcst
MHOTOKPAaTHBIMU TI€PEOTPaKEHUSIMU U3-32 MaJIOTO
pacCcTOSTHUS MEXIy MOBEPXHOCThIO U THOM. Kpome
TOTO, TIOMEXU CO3JaI0T TPYAHOCTHU 1151 aHAIU3a U 00-
paboOTKM 3XOCUTHAJIOB OT CJIOMCTOM CTPYKTYpPhl MpU
MPOoOUINPOBAHUU AOHHBIX CTPYKTYp M3-3a MHOTO-
KpaTHBIX IepeoTpaxXeHuit, a Takke 3(HEeKTOB HaJlo-
KEHUS 9XOUMITYJILCOB [5, 6].

I[pr wu3IydYeHNU HapaMeTpUIecKoil aHTeHHO
30HAVPYIOIIETO0 UMITYIbCA ITPOUCXOAUT OTPaKeHHE

OT IBYX rpaHull pasaena [7]. Eciu pacctrossHue Mex-
Iy TpaHUIIAMU pasleiia IMPEBBIIIACT MOJOBUHY IIPO-
CTPAHCTBEHHO! TPOTSLKEHHOCTU M3y4aeMOro CUT-
HaJjia, TO 9XOMMITYJIbCHI pa3anuuMbl. Eciii rmpocTpaH-
CTBEHHBIE pa3Mephl CJIOS TAKOBHI, UTO aKyCTUYECKUIA
UMITYJIbC TIOJTHOCTBIO TEPEKPBIBAET CJIOM, MPOUCXO-
JINT HAJIOXKEHUE DXOMMITY/IHCOB.

BoccraHoBlieHMe cUTHAla, KOTOPBI ObLT MCKa-
KEH KaK MO0 4YacToTe, TaK W MO BpeMeHM Mu3-3a 3(h-
(beKTOB MHOTOKpATHBIX IIEPEOTPAKCHUM M IIIyMma,
SIBJISIETCSI PAcIPOCTPAaHEHHOI MPOOJIeMOii, BCTpeya-
foleiicss mpy MpOoPUIMPOBAaHMM JOHHBIX CTPYKTYP.
I1pu BepTHKaIBHOI cXeMe ITPOPUINPOBAHNS JOHHBIX
CTPYKTYp 00pabaThIiBaeTCsI 3XOCUTHAJI, OTPaKEHHBIN B
obparHoM HampapiieHuu. [Ipy 3TOM paspeniarorast
CIIOCOOHOCTh MO NUCTAHIIUM IIPU UCITOJIb30BaHUM TO-
HaJILHOTO 30HAVPYIOIIETO WMITYJIbCa OIpeaeseTcs
MOJIOBUHOI1 €0 JJIUTEbHOCTH |8, 9].

B paccmaTpuBaemoil cuTyalluu IMPUHSITHIA 3XO-
CUTHaJl MOXET PacCMaTPMBAThCS KaK CyMMa HMCXOJI-
HOT'O CMTHaJjla ¥ €er0 MHOTOKPATHBIX IEPEOTPAXKEHUIA,
BBI3BaHHBIX OJIM30CTBIO TPaHUIl pa3feia JOHHBIX
CTPYKTYp. 3aaep>kaHHbIe BO BPEMEHU KOMIIOHEHTBI
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CUTHAJIa TPYIHO pa3leiuTh, UCIIONB3YsI OOpPATHYIO
dubTpanrio u3-3a ee HeToyHocTu. [TpenMyiecTBoO
JIMHEeMHOM (PUIIBTpAlNK TP TIPUMEHEHNN K T00aB-
JIEHHBIM KOMIIOHEHTaM 3XOCHTHAaJIa COCTOUT B TOM,
4TO €CJIM TToBeJeHUEe (PUIIbTPA ST KAXKIOTO U3 KOM-
IMMTOHEHTOB 3XOCUTHAJIa 3BECTHO, TO TTOBEICHUE TSI
CYMMBI 9XOCUTHAJIOB SIBJISIETCSI CYMMOIT OTBETOB, KO-
TOpasl YHOBJIETBOPSIET TIPUHLMITY CYICPIO3UIIUN.
IIpu ompeneneHun TpoUeAypPbl (UABTPALUN ISt
pas3nesieHUusT CUTHAJIOB, KOTOpbIe OBIIIA HeaJdUTUBHO
O0BeAWHEHBI, HAIPUMEpP, ITyTEM YMHOXEHMS WIN
CBEPTKU, KOMITOHEHTBI 9XOCUTHAJIAa OOBIYHO TPYIHEE
pa3nesnTh, a BO MHOTHUX CIIydasiX HelleJlecooOpa3HO
UCIOJIb30BaTh ISl POLIEAYPHI (DUIBTPALIMM JIMHEN -
HYIO CHUCTEMY.

B pabote [10] pazpaboTraHa Moleab 3X0O-CUTHaIA
OT KE€CTKOM I'paHULIbI U PACCMOTPEHBI BOITPOCHI BbI-
JIeJIeHUsI XapaKTepUCTUK BPEMEHHON 3alepXKKU y3-
KOTIOJIOCHBIX 3XO-CUTHAJIOB. BBIIeneHbl XapakTepu-
CTMKM D3XO-CUTHajla B KeICTpaJbHOII 00JlacT U
MpeaIoXeHa BeBIIeT-00paboTKa M yCuIeHUs 3¢ -
¢deKTa OLIeHKM BpeMEeHHOM 3a1epXKKU. DKCIIepUMEH -
TaJIbHBIEC JaHHEBIC CBUIETEIBCTBYIOT O TOM, UTO BBIJIC-
JIEHHBIE XapaKTePUCTUKU BPEMEHHO 3aIepXKKU CO-
[JIACYIOTCS C XapaKTepUCTUKAMM TTOABOIHOM LIEH,
4TO IOATBepXaaeT 3(PPEeKTUBHOCTb KEIICTPAIILHOIO
METOo/aA.

JlaHHas CTaThbs SIBJISIETCS MPOJOJDKEHUEM HCCIIE-
JOBAaHUSI aBTOPOB B 00JIAaCTU ITOBLILIEHUST pa3pelia-
JOIIe CIIOCOOHOCTHM ITapaMeTPUUYECKUX CHUCTEM [7,
11], TeopeTudyeckue MCCAeOOBaHUSI MOATBEPKICHBI
JTa6OPATOPHBLIM DKCIIEPUMEHTOM.

METO/bI

ITossicHUM CyTh HMCIIOJIB3yeMOTO KETCTPaIbHOTO
Metoga. ITycTe MMeeM ABa IOYTH UAEHTUYHBIX CHUT-
Haja, 3aJepXaHHBIX OOUH OTHOCUTENIBHO IPYTOro.
CyMMapHBI CUTHAJI MOXET OBITh ITPEACTABICH KaK

S(t) =S, (1) + S(t—1). (1)

B pesyinbraTe 6nicTporo npeobpasoBanus Dypne
(BIT®) u rocTaBIEHHOTO €My B COOTBETCTBUE HEKO-
TOPOTO Z-TIpeoOpa30BaHUS JaHHBIA CUTHAI IIPUMET
BU/I, OIIMCHIBAEMBbII BBIPAXKEHUEM

S(@) = 8 (0) + S, () exp(~iwT) =
=8 (2)[1 + exp(—iwT)].
IMosyyeHHOE MTPOU3BEIEHUE MOXHO MTPEICTABUTD

KaK CBEPTKY ABYX (PYHKIIMI BpeMeHU, OITICHIBAEMBIX
BBIpaXXCHUEM BUIA

S(1)=8(1)® S, (). (3)

B paccmarpuBaeMoM ciydae ABe (PYHKIUM Bpe-
MEHHOI 00J1aCTU CBOPAYMBAIOTCS BMECTE, IIPU 3TOM
onaHa QYHKIUS IIPeACTaBIISIeT IIPSIMO CUTHAJI, a ApY-
ras sBlsieTcs (yHKLUMEH 3amepXKW II0 BPEMEHM.
B yacTotHOi1 061acTu npeodbpasoBanue Dypre NBYX

@)
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dyaKuMit yMHOXaetcs1. IlockombKy TpeoGpa3oBa-
Hue Oypbe He OrpaHUYSHO MO MoJIoce, 1B PYHKIIUU
3aHMMAIOT OAHY M Ty € MOJIOCY YaCcTOT, U YaCTOT-
HO-3aBUCHUMasi (QUIbTpalus HE MOXKET OBITh HC-
MOJib30BaHa IJIsl yOaJeHUs HexkeJaTeabHOl (hyHK-
. Bagarue norapudmMa yMHOKEHHBIX QYHKIWN 1
obpaTHOTO TIpeobpaszoBaHus Dypbe B KENCTpaib-
HYIO (BpEMEHHYIO) 0071aCTh IIPUBOIUT K QYHKIIUSIM,
KOTOpBbIE TeHeph IIepeceKarTcs B 00J1acTU WM 00-
JIACTAX, TAe 00€ NX aMIUIUTYIbl OTHOCUTEIBHO MAaJIbI.
B kencrpanbHOIT 0071aCTH MOXKET OBITH IIPUMEHEHA
HOpMaJibHasl (prIbTpalus st yAaJeHUsl TOrO, YTO
COOTBETCTBYET HexXelaTellbHON (GyHkonn. Tpebye-
Masi (pyHKIMS — MepelaBaeMblii CUTHAJI — MOXKET
OBITh YACTMYHO BOCCTAHOBJIEHA ITyTeM IIpeoOpa3oBa-
HUS Dypbe TOTO, YTO OCTAETCS B KENICTPAIbHOI 00-
JlJacTU, BO3BEICHUsSI B CTEIleHb, a 3aTeéM OOpPaTHOIO
npeodpaszoBaHust Pypee. B nmocienyroiieM B pe3yiib-
TaTe oOpaTHOro npeobpasoBaHus Dypbe OT pe3ylib-
TaTa JJorapu@MHUPOBAHUS MOXKET OBITh MMOJYYEeH CUT-
HaJI, UMEHYEMBIN KEIICTPOM.

Ha mpaktnke KercTp MOIIHOCTH 3(PQPEKTUBEH,
€CJIM BEMBJIET M UMITYJbCHAs IOCJIEA0BATEIbHOCTD,
CBEpPTKa KOTOPBIX IIPEACTABIISICT COCTaBHbBIC JaHHBIE,
3aHMMAIOT pa3HbIe auarta3oHbl gacTot [12]. Takum
00pa3oM, MoJIaraeTcsl, YTo KEICTP MOLIIHOCTH MocCJe-
JIOBaTEIbHOCTU JAHHBIX SIBJISIETCSI KBaipaTOM o0paT-
HOTO zZ-TIpeodpa3oBaHMs Joraprudma KBaapara BeJIu-
YUHBI Z-IIPeoOpa3oBaHus MOCISI0BATEIbHOCTU TaH-
HBIX.

Eciu npuHsSTH, 4YTO OTpakeHHbIe aKyCTUYECKUE
CUTHAJIbl TOCTUTAIOT TIPUEMHOI aHTEHHBI Pa3HbIMU
MyTAMU, TO IPSIMOI CUTHAJI, OTPAaXXEHHBIA OT IEPBOA
rpaHullbl, onpenensiercs kak S, (f), a MoJiesib aKyCTH-
YEeCKUX CUTHAJIOB, OTPaXeHHbIX OT N CTPYKTYyp pac-
CesIHUSI, paccMaTpvBaeTcsl KaKk MHOTOKOMITOHEHT-
Hbli curHan S,(¢). Torna B mpuHsaToM curHaiue S(7)
XapaKTepUCTUKA MHOTOKOMIIOHEHTHOIO CHUTHaja
S5(f) MOXeT OBbITh BbIpaxkeHa KaK

N
Sy (1) =>ad(t-1), “4)
i=1

[1e a; U T, 0003HAYAIOT aMIUTUTYAY U 3aAEPXKKY MpU-
HSITOTO CUTHAJIA C i~ CTPYKTYPBI COOTBETCTBEHHO.

Kenctp npunsitoro curHana C(n) omnpeneisieTcs
CJIEYIOLIMM 00pa3oM:

C(n)= F™ {lgF {s(m)}} =
-1

= F{IgF{S,(n)® S, (n)}} = C5, (n) + Cs, (n),
rne S;(z) u S,(z) obo3HavalT Z-nMpeodpa3oBaHUS
Si(n) 1 Sy(n), a Cg,(n), Csy(n) — kenetp Sy(n) u Sy(n).
C 1enbio MpoBEepKU BO3MOXHOCTU MPUMEHEHUS
KeNCTPaJIbHOTO aHaJlu3a 9XOCUTHAIOB MpU Mpodu-
JIMPOBaHUU CJIOUCTOM CTPYKTYPHI C UCIIOJIb30BAHUEM
napaMeTpUuIeCcKUX aHTeHH [7], a TakKe BbIOOpa ONTH-

MaJIbHOI'O aJlropuT™Ma BbBIYMCJIICHUA KEIICTPOB 3KCIIC-
PUMECHTAJIBHO UCCJICA0BAJIMCH CICAYIOIIME 3a1a4yun:

(&)
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Puc. 1. CxeMa aKCeprMEHTaTbHOM YCTAHOBKH.

— 3aBMCHUMOCTB KETICTPOB 3XOCUTHAJIOB OT BpEMeE-
HU 3a0ePKKU OTPAXKEHHOTO OT BTOPOIl TPAHUIIEI TM-
IyJIbCA;

— 3aBUCUMOCTh KEICTpa UHTEP(HEPEeHLIMOHHOIO
SXOCHUTHAJIAa OT aMIUIMTYIbl CUTHAJAa, OTPaXXKEHHOTO
OT BTOPOM IpaHULIBI pa3aena;

— HOMCXOYCTOP'I‘{I/IBOCTL KCIICTPOB.

Ba3zoBble TIPUHLIMITEI TUAPOAKYCTUYECKUX U3Me-
pEHMII ¢ MCOOJb30BaHMEM IapaMETPUYCCKUX aH-
TeHH m3JoXeHbl B [13]. CTpyKTypHasg cxema ycTa-
HOBKM, TIpeIHa3HAYEHHOM [JIsI UCCICIOBAaHUS KEll-
CTPOB OTpaXEHHBLIX OT JBYX TpaHWIL] paszieiia
CUTHAJIOB, TIpeICcTaBlieHa Ha puc. 1.

DYHKIMOHAJIBHO CTPYKTYPHYIO CXEMY MOXHO
pa3neauThb Ha clielyloliue yCTpoHCcTBa:

— YCTPOMCTBO (hDOPMUPOBAHUSI UCXOTHOTO CUTHA-
Jla HaKau4Ku;

— YCTPOMCTBO YCUJICHUSI U U3JIyYEeHUS CUTHAaJa
HaKauyKu B cpeny;

— YCTpOMCTBO IpHeMa, MpeaBapuTeIbHO 00pa-
OOTKM 3XOCHTHAJIA;

— YCTPOMCTBO CONPSIKEHUSI 1 00pabdOTKM 3XOCUT -
HAJIOB.

CrenyeT OTMETUTb, UTO SKCIIEPUMEHTAIBLHO MO-
JIeJINPOBAIMCh OTPaXXEHHBIE OT IBYX IPaHUII pa3aeia
CUTHAIIbI, KOTOPBIE B CIIEKTPAIbHOM 06JIaCTU TaKXKe
OCTAalOTCSI BU3YaJIbHO HEPA3TUIUMBIMU.

(a)

KNUPUYEHKO wu np.

PE3VJIBTATDBI

st 3XOUMMYJIbCOB € Pa3JIMYHBIM MPOCTPaH-
CTBEHHBIM ITePEKPHITHEM BBIUYUCIISUIMCH UX KETICTPHI.
Ha puc. 2 moka3zaHbl KeTICTPhl 3XOCUTHAJIOB TIPU UX
HaJIoXXeHUU coorBeTcTBeHHO Ha 10, 20 u 30%. J1u-
TeJIbHOCTb 30HAMPYIOIIETO CHUTHaAjia 1 Mc, JacToTa
dopmupyemoit BoaHbl 10 kI'11, amMmmanTyna curHana,
OTPakEHHOTO OT IEePBOI IPaHMIIBI, cOCTaBisIeT 15%
OT aMIUTUTYIBI OTPaXXeHUs OT BTOPOI TpaHULIbI. Ta-
KO€ aMIUIMTYIHOE COOTHOIICHUE MEXIY UMITYJIbCa-
MU JOCTUTAIOCH ITPU 3aBEIIMBAHUM B TUAPOAKYCTUUC-
CKoM OacceiiHe (cM. puc. 4) IUIaCTUHBI U3 OPICTEKIIa
(11) u cranbHOM TUIACTUHEI (12).

IMonyyaembie KencTpsl (puUc. 2) MMO3BOJISIIOT OIIpe-
JIEJIUTD TIOJIOKEHUE BTOPOM rpaHuUllbl pasnena. OnHa-
KO, IIMPUHA KENCTPaAJIbHOro IMMKAa HE MOCTOSHHA,
YTO BHOCHUT ITOTPEUIHOCTh IIPU ACTEPMUHUPOBAHUU
rpaHull. Ha puc. 3a mpeacraBieHa 3aBUCUMOCTD KeTl-
CTpAaJIbHOTO MHKA, OTBEYAIOIIEro 3a MePeKPhITHUE OT-
paxkeHMWid, OT BEJMYMHBI 3aJEePKKU 3XOCUTHalIa OT
BTOpOIi rpaHuLibl. Ha puc. 36 nmpencraBieHa 3aBUCU-
MOCTh aMILIUTYIbI KEICTPAJIbHOIO MUKAa OT a30BhIX
COOTHOILLEHUI cllaraeMBbIX, pacCUMTaHHAs MO KCIe-
PUMEHTAJILHO MOJy4eHHBIM UMITyJIbcaM. SIBHO IIpo-
CMaTpUBAaETCs OCLUJIIUPYIOIIUI XapaKTep 3aBUCH-
moctu. Ha puc. 3B npencraBieHa 3aBUCUMOCTDb aM-
IUIATYOBl KEIICTPaJlbHOTO MMKAa OT aMIUIUTYIbI
OTPaKeHHOIO CUTHAJIa OT BTOPOIA TPaHUIIbI.

W3 puc. 3a BUTHO, YTO 3aBUCUMOCTh aMILIUTYIbI
KETICTPAILHOTO TTMKa OT BEJIMYMHEBI 3aIepKKHU OTpa-
JKEHHOT'O CUTHaJIa OT BTOPOii rpaHUILIbI SIBJISIETCSI OC-
HUIIUpYyoleit yHkiuein. O4eBUIHO, 3TO CBSI3aHO
C UBMEHEHHEM IIPOCTPAHCTBEHHOM (pa3bl OTpaKeH-
HOTI'O CUTHAaJIa OT BTOPOIi TpaHMIIbLI pa3aea.

st BBISICHEHUMSI XapakTepa IOMEXOYCTONYMBO-
CTH KEIICTPOB 3XOCHUTHAJIOB ObLIa IIPOBEICHA CEPUs
SKCIIEpUMEHTOB. B ycTpoiicTBe (hopMUpOBaHUS CUT-
HaJioB Hakayku 3 (cM. puc. 1) mpeanycMoTpeHa BO3-
MOXHOCTb PETyJIMPOBaHUSI aMIUIMTYIbl BO30YKIe-
HUSI TTapaMeTPUIeCcKOro uanydaresis. M3aMeHeHUeM
aMIUIUTYIbl BO3OYXIEHUSI BapbUPOBAJIOCH OTHOIIIE-
Hue curHai/myMm. Ilpu KaXknoM M3MEHEHUM 3TOTO
OTHOIIIEHUST BBIYUCIISIICSI KEIICTP SKCIIEPUMEHTAb-
HO MOJYYEeHHBIX 3XOUMITYJIbCOB.

(6) (8)

5 1000 = 1000 = 1000
z z z
S 500 S 500 S 500
1 1 1 )
b e i A A 4 I A D - a b 1 Lowd i 1 '
0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 0204 06 08 10
%1073, ¢ x 1073, ¢ x 1073, ¢

Puc. 2. (a) — Kenctp sxocurHaia npu 3aaepkke MMITYJIbCa OT BTOpoii rpaHuilbl Ha 10% OT AIMTEIbHOCTU CUTHANA; (0) — KeIl-
CTp DXOCHUTHAJa TPY 3aJepKKe MMITYJIbca OT BTOPOil rpaHuiibl Ha 20% OT JIUTEIbHOCTH CUTHAJIA; (B) — KEICTP 3XOCUTHaIa
MpU 3aIePXKKe UMITYJIbca OT BTOPOii rpaHuiibl Ha 30% OT JUITUTEIbBHOCTU CUTHAJIA.
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7OOT0H- €. (a) OTH. en. (6) (B)
60000 OTH. en.
600 50000+ 35000
500 40000 - 30000
400 + 25000 |
' / 30000 20000 -
300 20000 - 15000
10000 -
200 - |
10000 5000 |
100 . . . . , 0 . v .
10 20 30 40 0 05 1.0 15 20 0.1 0.2 0.4 0.6
% OT AUTEIbHOCTH i K,

SOHAUPYIOLIETO NMITyJIbCa

Puc. 3. (a) — 3aBUCUMOCTb aMITIUTYIIBI KETICTPAIIBHOTO ITMKA OT BEJIMYMHBI 33[IePKKU 3XOCUTHAJIa OT BTOPOU TpaHUIIbL; (0) —
3aBUCUMOCTb aMIUIUTY/Ibl KETICTPAJIBLHOTO MUK OT (pa30BbIX COOTHOLLIEHUI C1araeMbIX B 9XOCUTHaJIE; (B) — 3aBUCUMOCTb aM-
TUIMTYIbI KETICTPAJIbHOTO MHUKa OT (Da30BbIX COOTHOLIEHUI CllaraeMbIX B 9XOCUTHAJIE.

(@)

20
!
£
210
5
Q
/\A_ A
0 10~4 204 30~

f,c

100 - (6)
5
.
[_1
© 50
5
@)

0 1074 2074 3074

f,c

Puc. 4. (a) — KencTtp 3xocurHajaa npy OTHOIIEHUU aMIUIMTYAbl OTPaXKEHHOI'O CUTHAJIa OT BTOPO T'PaHUIIbI U IIIyMa paBHOM
IBYM; (6) — KeTCTp 9XOCUTHaIA TTPY OTHOIIEHU U CUTHAJI/IIIyM PaBHOM JIBYM, BBIYMCJIEHHBIH C UCTIOJIb30BAHUEM MPSIMOYTOJIb-

HOTO OKHa.

Ha puc. 4 mokazaH KericTp 3xocurHazia (f = 1 mc,
F=10 xI't1) npu OTHOIIEHUN CUTHAI/IIyM PaBHOM
nByM. Ha puc. 4a n3o0paxeH KercTp aHaJOrMYHOTO
SXOCHUTHAJIa TIPU 0OpaboTKE SXOUMITYIbCca MPSIMO-
YTOJIBHBIM OKHOM.

W3 cpaBHeHUs puc. 4a u 46 BUIHO, 4TO 00padboTKa
SXOUMITYJIbCa OKHOM ITPUBOIUT K YIYUIIIEHUIO pa3-
peliarlIeil crmocoOHOCTU KeIlcTpa MpU oIllpeelie-
HUM MOMEHTa IIPUXOoJa OTPaXEHHOTO CUTHaJla OT
BTOPOIi TpaHULIbI pa3aea.

OBCYXIEHUWE N 3AKITIOYEHUE

AHaJU3 pacyeTHBIX U DKCIIEPUMEHTAJIBHO MOIY-
YEeHHBIX 3aBUCHUMOCTEI ITO3BOJISIET CAeJIaTh CIeaylO-
III11€ BBIBOKI:

— KEINCTP HU3KOYACTOTHOT'O 3XOMMITYJIbCa IT03BO-
JISIET OMHO3HAYHO OITPeIeIUTh MOMEHT ITPUXOAA DXO-
CHUTHaJIa OT BTOPOM rpaHULBI pa3iesia Npu OTHOIIEe-
Ne 3 2021
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HHMU aMIUIMTYObl CUTHAjJa, OTPaXXEHHOI'O OT IIEPBOIA
TpaHULIBI, K aMIUIATYJIE CHUTHAala, OTPaXXEeHHOTO OT
BTOpOIi rpaHulibl, MeHblIeM 30 nb;

— KeTCTP HU3KOYACTOTHOTO 3XOUMITYJIbCA MTO3BO-
JIIET OAHO3HAYHO OIIPEAEAUTh MOMEHT IIPHUXO0a 3XO-
CHTHaJia OT BTOPOM IpaHMIIBI pa3aesia IPU MepeKpbl-
THU 9XOUMITYJIbCOB MeHbIeM 90%;

— OJHO3HAYHO MOXHO OIPENEeTUTh MOMEHT MPU-
XO0Jla 3XOCUTHAJa OT BTOPOI T'paHUIIbI paszaena Mpu
OTHOIIIEHUU aMIUTATYObl CUTHAaJIa, OTPaXXEHHOIO OT
BTOPOI TpaHULIBI pa3ielia, K aMIUIUTYAE IIIyMa 60JIb-
meM 2 (B IaOOpaTOPHBIX YCIOBUSIX);

— BBeICHHE OOpabOTKM 3XOUMITYJIbCa MPSIMO-
YTOJIbHBIM OKHOM IIO3BOJISIECT CYIIECTBEHHO IOBBI-
CUTH TIOMEXOYCTOMYMBOCTh KETICTPa SXOUMIIYJIbCa;

— OCUWUIMPYIOLINI XapaKTep 3aBUCUMOCTU aM-
IUIATYOBl KEICTPaJbHOTO IMUKA OT BEJIWYMHBI 3a-
JIEePXKU OTPAXEHHOTO OT BTOPOM I'paHUIILI pasaelia
CUTHaa OOBSICHIETCS IPOCTPAaHCTBEHHBIM HA0Erom
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¢as3pl OTpaKeHHOrO0 CUTHAJA OT BTOPOII TpaHUIIBI
pasnena;

— KeTCTpaJbHBIM aHAJIN3 3XOCUTHAJIOB TIpU JIOKa-
LMK TapaMeETPUYECKUMU aHTeHHaMU 0oJjiee MOMEXO-
YCTOMYMB, YeM TIPU JIOKALINY JIMHETHBIMY aHTEHHAMU;

— OCHOBAHHBII Ha YHUKAJIBHBIX MTPENMYIIECTBaX
KercTpa B OLeHKEe 3aJepXXKHU 1O BpEeMEHU, METO[I
KETICTPAILHOTO aHAIN3a MOXKET ObITh IPUMEHEH MPU
006paboTKe 3XOCUTHAJIOB OT CIIOMCTON CTPYKTYPHI
IUTS TIOBBILIEHUS pa3pelialoneil cnocoOHOCTU TIO0
JUCTAHLIVIU.

HccnenoBaHue BBITIOJHEHO IIpU (UHAHCOBOIT
nomnepxkke Poccuiickoro doHna ¢pyHIgaMeHTATBHBIX
uccienoBaHuii (mpoekt Ne 19-52-40005\19).
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