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K BOMPOCY NMPHUMEHEHHSI $A30-YACTOTHbIX
XAPAKTEPHCTHK NPH OBPABOTKE CEMCMOIPAMM

B. I1. U BAHUYEHKOB, B. A. LIVJIOTTAYJP

(IlpeacraBnena uayunbiM cemuuapoM HHH snepHoi
($H3HKH, 3JEKTPOHHKH H aBTOMATHKH)

CnexTpa/bHble NMpPefCTABACHHS CTAM HCIONb30BATHLCA B CelCMOpas3Bell-
K€ ¢ MOMeHTa NpHMEHeHHs MeTOJa OTpaK€HHBLIX BOJIH, KOrZa OGHapyXKi-
Jacb HEOOXOJIMUMOCTb HACTOTHOH (DHJALTPALHH JJs BbIAEJEHHUS OTpaxKeHHII
Ha QoHe npyrux KosneGannil. Ho npu nHTepnperauun NaHHBIX ceficMHYECKHX
HaG/IOJeHHH JO0JIrOe BPeMsi HCMNOMb30BAJH IPEHMYIIECTBEHHO KHHEMATH-
YeCKHe XapaKTEePUCTHKH BOJH: BpeMeHa Inpo6era u omnpejpensieMble M0 HHUM
CKOpPOCTH pacnpoctpaHenust. [IuHaMHuYeCKHe XapaKTEPHCTHKH, IMOA KOTO-
PLIMH [IOHHMaeTCsl COBOKYIHOCTb 3aBHCHMOCTeH, ONpelefsIolHX XapaKTep
KoseOaH¥il YaCTHIL Cpellbl BO BPEMEHH M IIPOCTPAaHCTBE TIPH paclpocTpakHe-
HHYM BOJIH, B IIpolecce MHTEPIIPETAUMH NOYTH He HCIoJab3oBaauch. Ho pas-
BHTHE CEHCMHYECKHX METOLOB pa3BeJKH B YCJOBHAX Gojee CIOKHLIX THIOB
cpell 06yC/I0BHIIO HEOOXOAUMOCTD [IPHBJICYEHHS IIPH HHTEPNpPETallHH HapsiLy
C KAHEMaTHYECKHMM TaKXKe W JHHAMHUECKHX XapakrepHcTHk [1]. Ammin-
TyAHble H (a30Bbie CIEKTPLl CElCMHUECKOH BOJMIILI ABJAAIOTCA ee Hanbollee
BaXKHOH AMHAMHMYECKON XapaKTepuCTHKOI. CHEKTpPbl CefCMHYECKON BOJHOI
H GopMa ee 3aNMCH CBA3aHLI M3BECTHBIMH COOTHOmIeHWsiMH Dypbe, cormac-
HO KOTOPBIM BCSKYI0 OYHKIHMIO, YIOBIETBOPAIOUIYIO YCAOBUAM JlupHuxie,
MOXKHO TIPEACTaBHTL IIPH NOMOLEH UHTerpanos dypre B KOMIIEKCHOH (op-
Me: :

F(t)y=-- T S(0)e!™ do, (1)
Q2w -, ‘

S(w)= [ F(t)e~""at.

Dyukuus S(w) ABAAETCA KOMIUIEKCHOH (yHKUMell aprymMeHTa @ H HOCHT
Ha3BaHHe KOMIIEKCHOIO ClieKTpa Kosaebanusi F (7).

S(w):CD(w)gi';(tu). . (2)

Moxynb komnaexcroro crektpa @ (w») HaspiBaeTca aMILTHTYAHBIM, a apry-
MeHT @ (@) — Ga30BHIM CHEKTPOM KoseGanus F(i).

D(0)=)" A*(0)+B*(v) , (3)
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’ @(o)=arctg (w; - (4)

. A(
A(w)= J"F(t) cos w {df, (5)
B(w)= | F(l)sinwidl. | (6)

B GoabmHHCTBE NPAaKTHYECKH BCTPEYAIOIUXCI B CEHCMOpa3BeKe C/ydaeB
KpHBast KoJeOaHHii 3anHCbIBaeTCsd B BHIe rpaduka M aHAaJHTHUeCKoe pe-
1eHHe nHTerpanos @Pypbe 3aTPYLHHTENbHO, TO3TOMY OoJblLIOE 3HAUYeHHE
npHo6peTaloT crnocobbl NPHONHKEHHOTO BHIYHCIEHUS MHTErpaJjIbHbIX cooT-
HoureHHil (1). MOXHO 3HAuHTe/JbHO YIPOCTHTH BbIUHCJEHHEe ™ HHTErpajoB
(5) u (6), ecm npemnosoXkuTh, utTo KoseGanue F(f) orpaHHueHQ BO Bpe-
MeHH HHTepBasom (0, T), a raaBHas yacTb €ro KOMIWIEKCHOTO CIIeKTpa 3a-
kaouena B o6aactd (0, @,). dTUM ponyuieHHeM XOpOIWIO YAOBJICTBOPALOT
ceficMH4eCKHe HMNyabchl. C ydeToM 3THX NONYyLIEHHil BbIYMC/AEHHE CHEeKTpa
CellCMHYeCKOro KoJjieGaHHs CBOAMTCA K BBHIYHC/ICHHIO HHTETPAOB B KOHeu-
HBIX npefenax. Kpome Toro, coriacHo Teopeme KoTelbHHKOBa (YHKUHIO
C OrPaHHYEHHBIM CNIEKTPOM H OTPAHHYCHHOH AJHTEIbHOCTBIO MOXKHO 110J1-
HOCTBIO OXapaKTepH30BaTb N+-1 3HAYEHHSIMH KOMIUIEKCHOTO CIEKTPa s
RHCKPETHBIX 3HaueHHil yactor 0, Ae, 2Ao, ..., nAo [2].

YuHTbIBasi BCE BLILIEH3JIOXKEHHOE, pacqu AMILTHTYIHO-YACTOTHBIX H
¢$a30-4aCTOTHBIX XapaKTEePHCTHK YYaCTKOB peasibHO celcMOTrpaMMbl IIpo-
H3BOAMJICS 110 CJAEAYIOUHM (’popmynaM.

fF() ka:t

- dl, (7)

2 7 2k =t
F(t) sin dt,
_t// t/ (‘ ( ) _t/

®,~) Ai+B:,

I —arctg_B_.
vk Ak

rae t”-—t’ — AANTENBHOCTh aHAJH3HPYEMOrO Y4acTKa celicMOrpaMMBbl.
[lenbio pacueroB ObIO MOJyYeHHE CHEKTPAJbHBIX XapaKTePHCTHK
yuYacTKa CeHCMOTPAcChl, COXEPIKALLEro OTPAKEHHYIO BOJHY, H MOC/JELYIOUIHIT
aHa/lH3 3THX XapaKTePHCTHK HIJISI BLISIBJEHHS BO3MOXKHOCTH HCIOJb30BaHH
HX KakK AJsi oOHapyXKeHHS OTpayKeHHOH BOJHbBI, TaK H A5 OHNpele/acHHus
ee BpeMeHHbIX napamerpoB. Oco6oe BHHMaHHE NPH aHaNu3e CIEKTPAJbHbIX
XapaKTePHCTHK YAeNsaoch (Pas0-yacTOTHOMY CHEKTpy. ITO o0ObIcHsSeTcs
reM, YTO IIPH PETHCTPALHH CeHCMHYECKHX KoJjeGaHHH ualle BCEro IPHXO-
RHUTCS HMETb AEJO C HAaJOXKEHHBIMH WM HHTepPEepHUPOBAHHBIMH BOJHAMM,
TIOCKOJIbKY NPHXOAAIIHE K CelCMOTIPHEMHHKY BOJIHBl PaclpOCTPaHSIOTCSA M0
pPasJqHyYHBIM NYTSM, C PA3JHYHOH CKOPOCTBIO M IIPH 3TOM HaKJaAbiBAlOTCH
APYr Ha Apyra. DTo sBJEeHHe  BbI3bIBaeT HauOOJbIIHE 3aTPYAHEHHS IpPH
BbIEJNE€HHH OTPaXKEeHHBIX BOMH. B Hacrodiiee BpeMsl O/ BbIIENEHHS 110J€3-
HOH BOJIHbI MPHMEHSETCS 4acTOTHAast GUAbTPALUS CelCMHUECKHX KoJebaHuil,
OCHOBaHHafl Ha 3HAHHMH AMILVIMTYAHBIX CHEeKTpOB BoJH. Ho ecnu crektpwl
HaKJaAbIBalOMIHUXCA BOJH OJH3KH ADPYr K JIPYry, TO HX pa3peuieHHe cpel-
CTBaMH YaCTOTHOH (HJAbTPAallMH CTAHOBHTCH BeCbMa 3aTPYAHHTEJbHBIM,
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B smux ycnoeusix Bo3pacraer HHPOPMaUHOHHOE 3HaueHHe (PAa30-yaCTOTHOI'O
CHEeKTpa, NpHYeM 3ajlaya PaccMOTPeHHs (a30BbIX CIHEKTPOB COCTOHT B TOM,
4TOOBl HAWTH MONOJHHTENbHblE [PH3HAKH, [MOJb3YSICh KOTOPHIMH, MOKHO
Op0 6Bl O a3oBoMy cnekTpy QYHKLUHH CYAUTb O ee hopMe BO BpeMen-
HOM npenctasjaedud. as conoctaBiaeHHd pe3yJbTaTOB CHEKTPaJbHONO aHa-
JIH3a Ha CeicMoTpacce ObIO B3fITO NBa THIA y4aCTKOB: Y4acToOK, (GMKCHPY-
IOWMH OTPaXKEHHYIO BOJHY, M y44aCTOK, O KOTOPOM 3aBEIOMO H3BECTHO, 4TO
OH He COJEpPKHUT OTpaxKeHHoi BOJHb. C yYeToOM TOJNOCH TNPONYCKAHHS
BXOAHBIX (HABTPOB CEHCMONPUEMHHKOB, pas-
JIOJK€HHe MPOH3BOAMJIOCH B AuanasoHe oT 40
\/\,, no 100 ey. BpemeHnHoil unTepBan Gpasncs pas-
HoiM 40 macek, 4To NPHOJHKEHHO PaBHsIETCs
m JJRTEBbHOCTH OTPaXKeHHOH BOJHBL. Bce pac-
r ueThl ObIH TIpOH3BeJAeHbl N0 dopmynam (7) ¢
) \/\ uernonbzobanieM BICM-4 1o MarepHaIaM
_ flog) Tomckoro reodusnveckoro tpecra. Bout 1o-
40 80 JyUYeHbl CHEKTpaJbHble XapaKTePHCTHKH JJis
4 10 yuacTkos, coiep)KaUlHX OTPaXKeHHYIO BO.1-
1 A Hy, H 10 yuacTKOB, He COAEPXKALUIUX OTPaXKEH-
& fley)  moit BomHbI. AHANH3 MONYUEHHBIX PE3yJBTATOB
\_/ NOKa3aJ, YT0 CIEeKTpaJbHble XapaKTepUCTHKH
Y4acTKOB, COAEPXKAL[UX IIOJEe3HYI0 BOJHY, OT-
Prc. 1. Yuaero fesornacey | “TIUACT TMOCTOSHCTBO (dopMbl rpadKOB, TO eCTh
€ HOACIOM BoMoil 1 ero Eech COOTHOLIEHHE aMILIATYX U (a3 TapMOHHK, €OC-
pasbHble XapaKTePHCTHKH. TaBJAIOMAX OTPAXKEHHYIO BOJIHY, HEH3MEHHO.
' ' Ha puc. 1, a nokazaH yuacTox.ceficCMOTpacchl,
corepxKauinii OTpaXKeHHy BOJHY, Ha puc. 1, 6 Nokasana ero o6obIieHHas
AMTUIMTYIHO-4aCTOTHAsl, a Ha pHC. 1, B $a30-uacToTHAA XapaKTepHCTHKA.
W, nanporus, cnektpanbible XapaKTePHCTHKH Y4acTKOB, He cofepiKa-
IHX TIOJIe3HOI BOJIHBI, He OTJIMYAIOTCS KaKOH-A#GO 110BTOPSIEMOCTbIO (op-
Mbl. Ha puc. 2, a u 6 npusesenbl ABa y4acTKa, He coflep:KalllMX OTpasKeH-
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Puc, 2. Yyactku cefiMOTpacchl, He copepiKaUue NoJesHok
BOJHb, W HMX CNIEKTpajibHBIE XapPaAKTePHCTHKH.

HOH BOJIHBI H HX CMeKTpaJfibHble XapakrtepHcTHkH. CpaBHeHHe AMILIUTYIHO-
HaCTOTHBIX XapaKTePHUCTHK PA3/JHUHBIX YYaCTKOB I10Ka3aJ0, UTO B HEKOTO-
PBIX CJlydasiX aMIVIHTYAHBIH CTEKTP yYacTKa, He COAepKallero I10J1e3HoMl
BOJIHDI, COBNafaeT no Gopme ¢ aMIIMTYIAHBIM CIEKTPOM OTPaKEHHOH BO.I-
Hbl. OJIHAKO TaKOro COBNafeHHs He HaBMIONANOCh AJs }asoBbix crexTpos,

156 : N



Crnenyer Takske OTMCTHTb, yTO (ha30-4aCTOTHAsl XapaKTepPHCTHKA OTpaeH-
HOH BOJHBI HMMeET XapakKTepHbil BHJA, KOTOPHIl TOKa3aH Ha puc. 1, B.
[TpoBesnentele KCIIEPHMEHTHI 0 OGHAPYKEHHIO [TOJIE3HOH BOJHLI Ha peaJb-
HOI ceficMOTpaMMe C NOMOLLbIO CIeXKeHHA 3a Gpopmoil $a30-uaCTOTHON Kpu-
BOH, a TaKxXe OIlpele/icHHE ee BPEMEHHBIX TapaMeTpPoOB AaJdH XOpOLIHe
Pe3YJbTaThl.

W13 BHILIEH3N0KEHHOTO MOXKHO CAe/NATh CAENAYIOIIHE BbIBOAKI:

I. AMITUTYIHO-4aCTOTHAs XapaKTePHUCTHKA He MOMKET OXHO3HAUHO yKa- .
3bIBATb HA MPUCYTCTBHE [10JE3HOR BOJIHBI.

2. ©a30-4aCTOTHast XapaKTePHCTHKA OTPAXKEHHOH BOJIHBI HMeeT Xapax-
TepHyio (popMy, AAIOINYI0 BO3MOXKHOCTb HCIIOJNb30BaTh €€ A 06HapyKeHHs
T0JIE3HOH BOJIHBL H ONIPeiesIeHUs ee BPEMEHHBIX NapaMeTpoB.

B sakaiouenne cienyer ckasatb, YTO H3JI0KEHHbIE Pe3yJabTaThl SIBJIS-
I0TCH MOIBITKOX HCIO/Nb30BaHUs (a30-YaCTOTHOM XapaKTEPHCTHKH NpPH 06-
paGotke ceficMuueckoii nHdopmauuu. [IpoBeseHHe HCCAefOBaHHE Ha Gogee
OOIHPHOM Marepuase TMO3BOJHT B JaJbHEHIIEM yYTOYHHTb TPAHHIb MPHMe-
HHMOCTH (a30BbiX XapaKTEPUCTHK MPH HHTEPNPETAUHH CefcMOrpaMM.
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