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IlpegcmaBaeno uaenom pegkoareruu b. I'. IlycmoBumeHKO

Po3rasiHyTO MOJKAMBOCTI OIHKCY CIIOCTEPE’KYBAHOI ABOBUMIDHOI Mirparii ceMcMi4HOCTI 3a
pomnomororo Mopeneit tuny Qirtnxbio—Harymo. ABOBUMIpHY Mirparito 30H ceicMi4HOI aKTHBi-
3alil y perioHax, MOKAMBO, LIIOHAUKpAallle 3AAaTHI BiAOOpakaTy He 3BUYANHI, a y3araabHeHI MO-
peni tuny @itnxsio—Harymo, gKi MicTaTh pAudy3sito nmoBiabHOI 3MiHHOIL.

Possibilities of description of the observed 2d-migration of seismic activity by the models of
the FHN-type have been considered in the article. Generalized models of the FHN-type, which
include diffusion of slow variable, are apparently able to represent 2d-migration of seismic

activation in regions, in the best way.

Beepenue. [IpocTpaHCTBEHHO-BpeMeHHAs
AMHaMUKa cercMuueckou aktuBHocTH (CA) npu-
BAEKAaeT IIPUCTAABHOE BHUMAaHME He TOABKO CIIe-
IMAAUCTOB, HO M IIMPOKUX OOIIEeCTBEHHBIX KPY-
roB, TaK KaK AaHHasg IIpoOAeMaTHKa HEIIOCPEA-
CTBEHHO CB43aHAa C IIPOTHO30M 3e€MAETPSICEeHUU
U obeclleyeHHEeM CEMCMUYECKOM Oe30IIaCHOCTH.
B mpakTuuyecko! IAOCKOCTU AASL DTUX IeAel
HeoOXOAUMaA AOAJKHASA IIPOAYMaHHAas OpraHu3a-
O U COBEPIIEHCTBOBAHUE CEICMOMOHUTOPHUH-
ra. B TeopeTnueckoMm >XKe OTHOIIEHUH, II0 Hallle-
My MHEHUIO, KpOM€e KOMIIbIOTEPHOI'O MOAEAUPO-
BaHWsA, OCHOBAHHOI'O Ha 3BPUCTUKE, HEOOXOAHU-
MO IIUPEe MHCIOAbB30BaThb UAEU CHUHEPIeTUKU U
IIOAXOABI, OCHOBAHHBIE Ha TEOPUN HEAUHEWHBIX
AMHaMudeckux cucrteM [XakeH, 1985; XoropHu-
oK, 1991].

B Hacrogllee BpeMsa OOIIENPU3HAHHO, YTO
reo(pusnueckas cpepa ABAIETCSA OTKPBITOU, He-
AMHEWHOW, nepapX1uieCK BEICTPOEHHOM CUCTe-
Mot [CapoBckutt, 1987]. O mpoiieccax camoop-
raHU3aluu B MepapXu4eCcKou OAOKOBOU rAyOurH-
HOM TOAIE CBUAETEABCTBYIOT HAOAIOAAEMBIE
3(eKTE MUTPAIH 3eMAETPICEHUN, KOolepa-
TUBHOI'O B3aUMOAENCTBUSI MEAAEHHEBIX AepopMa-
IIMOHHBIX BOAH Pa3rpy3Ky, Oerynux u3 o4aros
BAOAB Pa3AOMOB (TeoHOB) [YaomoB, 1993].

HanpaBaeHHast MUTpanysi 04aroB CHUABHBIX
3eMAeTpsAceHn BAOAL CeBepOo-AHATOAMUCKOIO
pasaoMa B Typuuu Obira oOHapykeHa Y. Puxre-
pom B 50-x ropax XXBeka [Mogi, 1968]. OTo
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AAAO TOAYOK OYPHOMY Pa3BUTUIO IKCIEPUMEH-
TaAbHBIX U TEOPETUYECKUX UCCAEAOBAHUY B AQH-
HOM HamnpaBAeHUH [Buabkosuy, lIuupman, 1980;
HuxonaaeBckuti, PamazanoB 1986; bapabaHoB u
Ap.,1988; Brikos, 2005] . [ToAHBIN cCOBpeMeHHBIN
0030p BOIpoOca IpeACTaBAeH B paboTe [BBIKOB,
2005], rae AeTaArbHO M3AOYKEHBI KOHIENIU Ae-
dopMaIMOHHBIX BOAH (AB), ocHOBHBLIE HabOAIO-
AEHUS U TeOpeTUUYeCKUEe MOAEAU TeHepaliuu 3TUX
BOAH.

Coraacao B.T. BeikoBy AB (MAU «TeKTOHHYEC-
KHe BOAHBI») MOJKHO Pa3AEAUTh Ha ABE TPYIIIILI
CO CBOMMU XapaKTePHBIMU CKOPOCTSIMHU Pacipo-
cTpaHenus BoaH: 10—100km/rop u 1—10KkM/CyT.
I'pynnel COOTBETCTBYIOT pas3HBIM MaclITabaM:
rAoBaAbHBIE TEKTOHUYECKNE U Ae(DOpMaAITMOHHbIE
BOAHBI B pa3aoMax.

ABTOpHEI paboTH! [BuabkoBuy, [Ixanpman, 1980]
paccMaTpuBaAU BOAHBLI MUTPAIIUM STUIEHTPOB.
Llenouku 3eMAeTpsICEHUM, CBI3aHHbBIE C 3TUMU
BOAHAMH, 110 UX IPEACTaBACHUSM BBI3LIBAIOTCS
nepepacupepeAeHreM HanpsiKeHUU U MPOYHO-
CTU Ha COCEAHUMX YacCTsIX Pa3AOMOB.

B pemeTouHol MoApeAm YAOMOBa [YAOMOB,
1993] npeanoaaraeTcsa OAOKOBOE CTPOEHUE AU-
TOoC(hephl U MPUYPOUEHHOCTH O4aroB 3eMAEeTPsI-
CEeHUU K MOOUABHBIM Me>XOAOUYHBIM I1BaM. Cum-
TaeTcsd, 4To AB, cCOXpaHag yCTOMYHUBYIO CTPYKTY-
PY, MUTPUPYIOT BAOAL 3THX Pa3AOMOB U SIBAL-
I0TCd yeAWHEeHHBIMU BOAHAMU — COAUTOHaMU.
ABTOBOAHOBAasI MOAEABb Pa3BUTHS CEUCMUYECKOU
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akTuBHOCTU (CA) 3eMAU AAST TAOOAABHBIX Ae-
(hOPMAaIIMOHHBIX IIPOIIECCOB U COOTBETCTBYIOIINX
MacuTaboB paHee BripABUTaAach L. A.I'ybepMma-
HOM (TakK Ha3blBaeMble D-BOAHBI) U aBTOpamMu
HeKOTOPBIX APYTUX paboT [Brikos, 2005].

B HacTosmel cTaTbe pacCcMaTpPUBAEeTCs Cy-
Iry00 perunoHaAbHasA CEeMCMUYHOCTD, TOYHee IIPOo-
CTPaHCTBEHHO-BpeMeHHOe pa3BUTHE CEeNCMOTeo-
AVMHaMMWUeCKON aKTUBU3alUM [YAOMOB U AP.,
2005]. He ToABKO IIpOCTPaHCTBEHHEIE, HO U Bpe-
MeHHbIe paMKH, TAe 3(P(HEKTUBHO MOXET OBLITh
HUCIOAB30BaHa INIpepraraeMas MOAEAb AMHaMU-
KM CEeMCMHUYHOCTH, II0 HEOOXOAMMOCTH (PUKCHU-
poBaHEI CBepXYy. BepAb M3BeCTHO, 4TO CUCTeMa C
AeTePMHHUPOBAHHBIM XaOCOM IIpeAcKasyeMa
AMIIBL Ha OTpaHUYEHHOEe BpeMs, a Ha OOABIINX
BpeMeHaxX BO3MOYXHO TOABKO ee CTaTUCTHUYecC-
Koe omnucanue [Coboaes, 1999]. OTo moaoxe-
HUe, 6e3yCAOBHO, CIIPABEAAMBO U B OTHOIIEHUU
MoAeAel celicMoTeHHOM AuTochepnl. EcTecTBeH-
HO, BpeMeHHOM UHTEePBaA, rAe AeMCTBYIOT (DyHK-
IMOHaAbHBIE (DU3HUUEeCKHe 3aKOHOMEPHOCTH, BhI-
OupaTh B OKPECTHOCTU CUABHBIX 3eMAeTpsce-
HUH.

B pa3zBuBaeMol HaMM KOHIENIINU IIPEATIOAA-
raeTcs, 4YTO celicMOTeHHasl cpepa IBASIeTCS BO3-
OyAUMOM, a yepAHeHHBle BOAHBI Murpanuu CA
IIPEeACTaBASIIOT COOOM aBTOCOAUTOHBI [CHUPTYC,
[TycroButenko, 2005; Cruptyc, 20056; CnimpTyc,
2008]. ITpocTpaHCTBEHHO-BpeMEHHOe Pa3BUTHE
celicMOTeOAMHaMIYeCKUX IIPOIleCCOB Hepa3phIB-
HO CBSI3aHO C M3MeHeHNeM HalpsyKeHHO-Aedop-
MHPOBAHHOTO COCTOSTHUSI CPEABI U SHepreTruyec-
KOTO IOTeHIara ee CTPYKTYPHBIX 3A€MEHTOB.
B 6a30BO# MOAeAM aKTHUBHOM CpeABl C BOCCTa-
HOBAEHMEM B KaUeCTBe «MHTMOUTOpPa» HaMU IIPeA-
AOKEHO UCIIOAB30BaTh CTelleHb dHepreTHYeCKOoM!
OTKPBITOCTU CpeAbl. Brin0 TTOKaszaHo, UTO B IIpe-
HeOpe>xeHNH AU y3mell (ToueuHast MOAEAD) MOXK-
HO BLIA@AUTH YeThIPpe «TaKTa» CeHCMUYECKOTO
IIUKAQ, OAVH M3 KOTOPBIX COOTBETCTBYET CEeNCMU-
yeckoMy 3atuiiibio [CnupTtyc, 20056].

Bomnpocsl, cBg3aHHBIE C IIepepaclipepereHn-
eM JHeprum B peruoHaAbHOM CeMCcMOreopNHa-
MHYeCKOM IIpollecce, pacCMaTPUBAAUCh B CTa-
Thax [Couptyc, 2005a; Cniuptyc, 2007].

B pabote [Cnuptyc, 2007] AAsL CpeABl cO
CAO>KHOU PEeOAOTHEN IPEANOKEHO HOBOE HAIlOA-
HeHue BBepeHHOTO [O. B. Pusnnuenko [Pusnnuen-
KO, ApTaMOHOB, 1975] OHATHUA S3HEePreTU4eCKOou
IPOYHOCTH. BBIAO YCTAaHOBAEHO, UTO CelicMrYec-
KHe IIMKABL B aKTUBHOU Cpejpe C paCuYAeHeHHOU
CTPYKTYPOM ONPEAEAdIOTCSI CKOPOCTHIO HaKad-
KM 3Hepruu U paboTol KOHCOAWAALMM Xapak-
TEePHBIX OAOKOB.
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B pa6ote [Cnuptyc, 2008] 6BIA0 IOKA3aHO,
uyro Mopeau tuna Gurnxsio—Harymo (OXH) ars
OAHOMEPHOTO CAyYasi CIOCOOHBI OOBACHUTD UH-
TepecHble HaOAropaeMble B KpBIMy sBAEHUS:
paciienAeHue IIOTOKAa CEMCMHUUYHOCTH Ha ABe
BeTBU nocAe KpbiMcKoro 3emaeTpsiceHust 1927r.
(M=6,8) [ITycroBuTteHKODB.T"., [TycTOBUTEHKOA. A.,
2002] 1 0OpaTHYO 3aBUCUMOCTE CKOPOCTHU MUTPA-
IIMU TOAUKOB OT 3HEPreTHYeCcKOIrO YPOBHS CeMc-
MWUYEeCKUX COOBITHH.

B paHHOU cTaThbe, Kacasdch AMHAMUKU H3Me-
HeHMs pPerioHaAbHOU CeMCMHUYHOCTH, aBTOP He
CTaBUA 337Uy UCCAEAOBATEH 3Ty OOLINPHYIO IIPO-
OAeMy B IleAOM. B IleHTpe BHUMaHUS 3A€Ch BOII-
POC 0 BO3MOKHOCTH OIIUCAHUSI ABYyMEPHOU MUT-
panuy ceiCMUYeCKOM aKTUBM3AIlNU C IIOMOIIIBIO
mopeaett Tuna OXH.

ITpuMepsl AByMEpHOV AMHAMUKHU CEVCMUY-
HOCTH U ee MoAeAnpoBaHusa. OAMH U3 NMepBBIX
IPUMEPOB ABYMEPHOM MUTpaluy CeMCMUYHOC-
TH, enje no Habaopenusm B CCCP, cBasan ¢
AmrxabapCKUM TeOAMHAMUYECKUM IIOAUTOHOM.
Ans 308EL [TepepoBoro KoneTaarckoro pazaoma
ObIAa BBIIBA€HA MUTPAIHS yUacTKa C MOBBIIIEH-
HBIM YPOBHEM cAaboit (K=8) cericmuunocTu [ba-
pabaHoB u Ap., 1988]. B 1974—1976rT. AQHHBIN
y4aCTOK MUTPUPOBAA B IOTO-3allaAHOM, a 3aTeM
mo 1982r. B 3alTapAHOM HalpaBAEHUU CO CKOPOC-
TBIO OKOAO 9KM/TOA,

HabOaAropasi 3a AMHAMUKOUW CpPaBHUTEABHO
KPYIHBIX CeICMHUYEeCKUX COOBITHM B celicMUYec-
KM OIIaCHBIX pPerruoHax ¢ HeOOABIIMM LIaroM II0
BpeMeHHu (2—3 ropa), MOJKHO BUAETH coueTaHue
AETEepPMUHM3Ma U CTOXaCTUUYHOCTH B IIPOSIBAE-
Hum CA. ViMeeT MeCTO olpepeAeHHasd MepeAnc-
AOKaIusl, BO3HUKHOBEHUE HOBBIX TPYIII SIIUIEeH-
TPOB B BUAE TPO3ABEB B3aUMOCBI3aHHBIX COOBI-
TUW U T.I. (CM. HUKe puc. 1).

3aMeTuM IMOIYTHO, YTO XOTS MUTPAIlUI 3IIH-
1eHTpoB 3eMAeTpscenutt u CA (MAU ee Xapak-
TEePUCTUK) — HECKOABKO Pa3AWYHbIE MOHATHI,
AASL PACCMOTPEHMS Ha Ka4eCTBEHHOM YPOBHE HET
HeoOXOAUMOCTH IIPOBOAUTH TaKylo Auddepen-
LIMAIHIO.

Murpaiiusg ceiCMUYHOCTH Hanboaee peabed-
HO BBIpa>keHa B (pOPIIIOKOBEIX U a(pTEePIIIOKOBBIX
IIOCAEAOBATEABHOCTIX. AN HauboAee CUABHOT'O
B XX B. B HepHOMOPCKOM peruoHe 3eMAeTpsce-
Hug 1927r. (M=6,8) B.I'.I1lycTOBUTEHKO yCTaHOB-
AeHa MUrpanus apTeplioKOB BAOAB OIIPEAEAEH-
HBIX IIPOCTPAaHCTBEHHO-BPEMEHHBIX KaHaAOB.
I[TopoOHBIE 3 (eKTh 0OHapy’>KeHHBI U Ha Ooaee
HHU3KOM 3HepreTHU4eCcKOM YPOBHE IIOCAE 3eMAe-
Tpacenusa 30 aBrycra 1949r. (M, ;=4,4) [Coup-
Tyc, IlycroBurenko, 2005]. I'lpu nmocTpoeHun
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Puc.2. Murpanus snuieHTpoB TaKoONMCKOIro posd B Iie-
puoa ¢ 22.07.2001 mo 01.09.2001 Ha roxHOM CaxaAuHe
B palioHe HAaCeAeHHBIX ITYHKTOB YTA€3aBOACK, AOAHMHCK,
CoKOA: | — MarHuTypa 3eMAeTpsiCeHuH; 2—5 — 3nu-
IeHTPHl 3eMAeTpsgceHudt ¢ 22.07.2001 mo 31.07.2001 (2),
c 01.08.2001 mo 10.08.2001 (3), ¢ 11.08.2001 mo 20.08.2001
(4), ¢ 21.08.2001 mo 01.09.2001 (5), 6 — ropopa [3r06uH
u Ap., 2007].

IIPOCTPAHCTBEHHO-BPEMEHHBIX KaHAAOB II0 OCH
abCIMCcC OTKAAABIBAETCSI AOATOTA A, HO, ecTe-
CTBEHHO, IENOYKM CeMCMHYEeCKUX COOLITUM He
BBICTPOEHEI CTPOTO II0 AOATOTE, IIO3TOMY B TO-
PU30HTAABHOM IIAOCKOCTH IlepeMellleHrue arep-
IIIOKOB ABASETCSA B AyYIIEeM CAy4ae KBa3HUOAHO-
MEpPHBIM.

Taxkorickoe 3emaeTpsiceHre B AOAMHCKOM paui-
oHe CaxanvHa OBIAO MAKCHUMAABHBEIM IIO CHAE
(M=25,6) B poe TOAUKOB Ha y4dacTke LleHTpanb-
HO-CaxaAMHCKOU CUCTEMBI PA3AOMOB OT II. Kato-
4m AO II. YTAe3aBOACK. C 22 uiond 1o 1 ceHTI0ps
2001 r. HabATOAQAACE MUTPALUS SIIULLEHTPOB 3eM-
AeTpsicenuti. CoraacHO aBTOopaM paboTHI [3Aa0-
6uH u Ap., 2007], «oHa 6BIAQ, B IIEAOM, C BOCTO-
Ka Ha 3anap». OpHako, HanpuMep ¢ 11.08.2001
nmo 20.08.2001, HanpaBAeHHE MUTPAUUA SBHO
OBINO CceBepo-3amapHBIM (puc.2). Takum obpa-
30M, 3A€Ch, O4EBUAHO, UMEET MeCTO AByMepHasa
AMHaMUKa (POPIIOKOB.

Anrs KaandopHuu, rae uMeeTcs BbICOKOTOU-
Hasl cCUCTeMa HaOAIOAEHUM, MOJKHO OTCAEKUBATH
IIAOIIAAHOE IIOBeAeHUe a(pTepUIOKOB C OOABIIION
AETaABLHOCTBIO TIO0 BpeMeHUW u 3Hepruu. [locae
cuabHOrO 3eMaerpsaceHus Aanpepc (Landers,
1992, M=7%,3) GOABIIMHCTBO OCAEAYIOIIUX TOA-
YKOB OBIAO IIPUYPOYEHO K pa3roMy AsuT Baaay,
TeM He MeHee 0OAACTb a(pTepIIOKOB 0Opasyer
ABYMepHBIN KaacTep [Boikos, 2005; Hill, 2000].
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Puc.3. IlpocTpaHCTBEHHOE paclipepeAeHre TAOTHOCTU YHUC-
Ad aKyCTHYeCKUX COOBITUM B skcnepumenTe AE42, 3aperu-
CTPUPOBAHHBLIX B croe —3MM<Z<3 MM B Te4eHHEe Bpe-
MEeHHBIX MHTepBaroB 14250c<¢<14300c (a), 14550c<t<
<14600c (0),14850c<7<14900c (B), 15200c<7<15250c (r).
Bonaee TeMHBIM I[BET O3HauaeT OOABIIYIO IAOTHOCTL COOBI-
Tun [Tronkun, 2001].

[TpeacTaBAsieT MHTEpeC CONOCTAaBA€HHE Ha-
OAI0AQEMOU MUTPALIUN CEUCMUYHOCTH B (DOPIIO-
KOBBIX ITOCAEAOBATEABHOCTSIX C PEe3YAbTAaTaMH
AA00pATOPHBIX 3KCIIEPUMEHTOB. B skcniepumeH-
Te AE42 mpoBopuACcs aHaAu3 (HOPMHUPOBAHUSA
ouara paspyllleHus B oOpasle r'paHUTa B YCAO-
BUSAX TpexocHoro cxartusi [Coboaes, ITonoma-
peB, 1999]. ®opMupoBaHUIO MarmucCTParbHOT'O
paspelBa NPEALIECTBYIOT CTAAUU AOKAAU3ALUUA
MEeAKHX Pa3pblBOB B €ro 00OAACTU U IOCAEAYIO-
11asi KAACTepusalusl U YKpyIHeHHe 3THX pas-
pBIBOB. MccaepoBaHuMe mpoljecca pa3BUTHS Oda-
TOBOM 30HBI BO BpeMeHU ITI0Ka3bIBaeT, YTO aKTH-
BH3alUs aKyCTUYECKON SMUCCHU IIPOUCXOAUT B
Y3KOM CAO€, IIpUAEralolleM K OyAyIleMy MaKpo-
pas3puIBYy, U MEAAEHHO IlepeMelljaeTcsi B IIAOC-
Koctu XY (puc.3) [Troukus, 2001]. Ecau umeeT-
Csl @HAAOTHUS oYara MaKpopaspyllleHus B 9KCIle-
puMeHTe AE42 c ouarom 3emaerpsicenus [Co6o-
AeB, [Toromapes, 1999], To mopo6Has IPOCTPaH-
CTBEHHO-BpeMeHHasi AMHaMUKa AOCTaTOYHO THU-
HUYHA AAS (DOPLIIOKOBBIX ITIOCAEAOBATEABHOCTENN.
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Puc.1. Cenicmmynocts IOxHON KaarmdopHUM B IEepUOABL
c 01.1970 mo 01.1972 m ¢ 01.1972 mo 01.1974, M =>3.
HNcnoar3zoBana mporpamma Seismic Volcano Eruption
(SeisVolE).

[Tpn momcke MpPeABECTHUKOB CUABHBIX 3€M-
AETPACEHUH U 30H CeMCMAYECKOTO 3aTHIIhA Ya-
CTO VICITOAB3YEMBIN METOA CBSI3aH C KapTAPOBa-
HueM Z-seanuuHsl [Wiemer, Wyss, 1994; Wyss
et. al., 2004; Wu, Chen, 2007]. ITo TexHoAOruu
CBOEro IMOCTPOEHUS 3Ta BEAWUYMHA OTpakaeT
ypoBeHb CA. Z-BeAUUUHa BO BpeMs ¢ B KaXKAOU
TOUKe NPOCTPAHCTBEHHOU CETKM BBIYHUCASETCH
caepyroluM obpasoMm [Wiemer, Wyss, 1994]:

Z(t) = (Rl -R, )/(012 //n1 + G% /n2 )1/2.

rAe R, — cpepHee 3HaueHue B liepuop 1 (OT 7,
AO 1), R, — cpeaHee 3HaueHUe B IEPUOA 2 (OT ¢
AO 1), t — TeKkyllee Bpemsd (f,<t<t,), Oy U Oy —
CTaHAAQPTHBIE OTKAOHEHUS B 3TU IIEPUOABL, 1; U
N, — YUCAO COOTBETCTBYIOIIUX COOBITUU. Kax-
AOMY 3HAUEHUWIO Z-BEAUUMHBI IIPUCBAUBAETCS
cBod nBeT. CKaHUPOBaHUeE 110 BpeMeHU I103BO-
AS€T BBISIBUTH HaMOOAee 3HaUUMTEAbHbIe aHOMa-
Aud. [Tpu 3TOM MO3UTHUBHBIE 3HAUEHUS COOTBET-
CTBYIOT CIIQAy CEMCMUUYHOCTH, HeraTUBHBIE —
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Puc. 4. Caalipbl, TTOKa3HIBaOIHe M3MeHEHUsS CEeHCMHUYHO-
cTu B palioHe 3eMAeTpsiceHus Landers. Z-BeAWYMHEI peru-
CTPUPYIOT 3HAYWTEAbHEIE H3MEHEHHSI MO OTHOLIEHUIO K
CPeAHHM 3HAYeHUSIM AO M HOCAe BEIOpPAHHEIX BpeMeH. Pac-
IIOAOJKeHHe obAacTeil AByX HamOOAee CHABHEIX CHAAOB cei-
CMUYHOCTH (ropsgyme IBeTa) KOPPEAHpPYeT C IeHTpamMu
paspeiBOoB IIpu 3eMAeTpdceHusx Landers m Big Bear. Ha-
Yano ATHUX aHOMaAW#M okono 4,5 m 1,6 ropa mepep TAaBHEI-
MI TOAYKaM#. OTH ABe aHOMAAUM MHTEPIPETHPYIOTCH KaK
npepBecTHUKE [Wiemer, Wyss, 1994].

pocry (B pabore [Wu, Chen, 2007] HaobopoT —
3a cueT ApYroro BeIOpaHHOro 3HakKa Z). Takum
00pa3oM, KapTUPOBaHUE Z-BEAUUUHBI TTIO3BOASIET
OTCAEXMUBATh NPOCTPAHCTBEHHO-BPEMEeHHYIO
AMHAMUKY CEUCMUYHOCTU (pUC.4). 3aMeTUM, UTO
KpoMe TPEeABECTHUKOBBIX SABAEHHUUW: 3aTHUINTUHA
nepeA ABYMS KPYIIHBIMHA 3€MAETPSICEHUSIMU B
IOxHou KaaudopHuu, puc.4 COAEpPXUT UHTEe-
pecHyr0 MHQOPMAIAI O AMHAMHWKE TOBBIIIEH-
"ot CA B peruone. CooTBeTCIBYIOIMEe OOAACTH
CAMBAIOTCH, PACHIENIASIOTCA, MUTPUPYIOT B ITAQHE.

B patore [Wu, Chen, 2007] AA U3BECTHOI'O
cuabHOro 3emaerpsicenud Chi-Chi Ha TaviBane
TaK)Xe OBIA C IMOMONIBIO Z-BEAUWUWHBI YCTaHOB-
A€H TIePHOA 3aTHINBA. 3aCAYy’KUBAeT BHUMaHUS
C Hallled TOYKW 3peHud U AMHAaMWKa U3MeHeHUs
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Puc. 5. Namenenne Z-BeAmdmHHE HocAe 3eMaAeTpsceHms Chi-Chi ma TaiiBame [Wu, Chen, 2007].

50
0,048
40
0,047
30
20 0,046
10 0 0,045
0
50 0,0452
40 0,0451
30 0,045
20 0,0449
10 e 0,0448
0 0,0447
0 20 40 0 20 40

Puc. 6. Pacuernas amHamMumka CA Ard mMopean (1). Bpemensoi#t mHTepBan AT= 10, 3HaueHUd IapaMeTpoB: a=6;
d=0,12; D=0,5; i{,=0,2; c=4; £=0,05 8§,=0,62 ¢;=0,01; ¢,=0,1; u;=-0,04; u,=0,75. HauarpHEEe AaHHHe: u,= 0,05,

i

0 mpu x,yg Q,
V.= 0,18+0,0568, 8, :{ Py
-1 npu x,ye Q,

TAe Q — obaacTh HEOAHOPOAHOCTH. 3AeCL — DOTO HOPAMOYTOABHUK C IOPHUMBIKAIOIIMUMU K HeMYy ABYMS OTpe3KaMH.
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Puc. 7. Pacuernas pumHamuka CA AAg Mopean (2).BpemermHoU mHTepBan AT=1,2; 3HayeHHS HmapaMeTpoB: m=3§;

€=0,1; i,=0,9; 8=0,05 y=0,36; =0,3.
cocTouT U3 ABYX oTpeskos (k=1,2).

Z-BEAVUUHBI IIOCAEe 3eMAeTpsSCeHUus (pUc. J).
CellCMUUYECKUU TIpolecc nmocAe Bcenblku CA
BO3BpAIIAETCS «Ha KPYT'M CBOSI»: KOMITAKTHasA 00-
AQCTh MMOBBIINIEHHOW CEMCMUYHOCTH, BO3HUKITIAS
BOKpPYT odara, IIpU 3TOM pacIlelIAdeTcs Ha ABe
YacTH.

HeKkoTopble pe3yAbTaThl YHCAEHHBIX pacye-
ToB AMHaMUKU CA AAg Mopeaenn Thuma PXH.
Hwuxke, kak 1 B pa6ore |Caupryc, 2008], pac-
CMaTpUBAETCs BO30yAUMAas MepapXuiyecku-0Aou-
Has celicMUUecKas cpepa. MoAeAbHBIEe llepeMeH-
HBIE ¥, V IIPA OTOM UMEIOT CAEAYIOIIUNA CMBICA: U
— UHTEHCUBHOCTb CEUCMUYECKONU aKTUBHOCTH,
TOUHee, IIepeMeHHasl COCTOSTHUSA, XapaKTepusy-
IOITIast IPOCTPAHCTBEHHO-BPEMEHHYIO IIAOTHOCTh
CEeUCMUYECKUX COOBITUI OLIPEAEAEHHOI'O PAHIa,
v — CTelleHb «3HepreTUYeCKOU OTKPBITOCTU» UAU
HEKOHCOAMAUPOBAHHOCTH XapaKTepHOro OAOKa
CpeAbl. (3aMeTuM, YTO HOPMUPOBKY, oOecleun-
BalOIYIO BLIIIOAHEHHU e HepaBeHCcTB u>0, 0<v<1,
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HauaabHble AaHHEIE: 4,=0,24; v,=0,66+0,15%*0, oOAaCTh HEOAHOPOAHOCTHU

MOXXHO BBOAUTH Ha IIOCA€AHEM JTalle C IIOMO-

IIBIO TTOAXOAdAIEro A dpeomopdursma.)
PacueTbl MPOBOAUAUCH AASI CAEAYIOIIUX MO-

Aeaer tura OXH.
1. MoaeAb u3 paborel [MopHeB U Ap., 1996]:

u, = Du +af (u)—v+iy,

ou—v

T @

rae  f(u)=u(d —u)(u—1) — KyOudeckas (yHK-
nyd, 1(#) — KOAOKOAOOOpa3Hasd (PyHKITUS:

(u) =

-1
u—u u—u

gy + 0| 2 —1th Lt+th =
4 &)

D — roa@dunument Auddysuy, i, AAI MeMOpaH
B OMO(pH3MKe — BEeANUNHA IPUAOKEHHOTO CTH-
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Puc.8. Pacuernas aAmHammka CA Ang mopeam (3). Bpemensoi#t mHTepBarn AT=150, a,=-0,1, a;=2,0. HayarbHEIE
AaHHEIE: Uy =u_ —4ajv_ exp(—O,l(x2 +0,01y2)J L Ve =vo=2v_ exp(— 0,1()(2 +O,01y2», TAE Vo= (u_ —ap )/al , U_— HAUMEeHBIINI

BellleCTBeHHBIM KOpeHb ypaBHeHUS a1u3+(1—a1)u—a0 =0. 3umavenus mapamerpos: B=0,05 n=4 (a), f=0,02, n=2 (6).
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MYAUPVIOIIET0 TOKA, OCTAAbHBIE IIapaMeTphl
UMeIOT PETryAITUBHYIO (DYHKIIHIO.

2.Mopeas C.KoomMbeca ¢ KyCOUHO-AWHENHOH,
a He KyOuuecKOM (DyHKIIMeM B IIPaBOM YacTU
nepBoro ypasHeHus (personal.maths.surrey.ac.
uk/st/B.Sandstede/documents/coombes_ 2.pdf):

U, = meuy, +(H(Uu-o)-u-v+ip)/e,
v, =3u-yv), (3)

rae H— @pyHKIug XeBUcauaa.

3. Moaeabr Xarbepra—Mbapona [Hagberg,
Meron, 1994], Brarouaromas Auddysuto nepe-
MeHHOMH V:

u, =V2u+u-ud-v,
v, =MVAv+Bu-av-ay). (4)

[Mpu penreHnyu HauaAbHO-KpPaeBBIX 3apad UC-
IIOAB30BAACS AATOPUTM, ONMCAHHBIM B paboTe
[Garvie, 2006]. On onupaeTcs Ha KOHEYHO-Pa3-
HOCTHYIO CXeMy, PeaAn30BaHHYIO B CUCTeMe
MATLAB. B opurvHaabHOU paboTe 3TOT aATo-
PUTM IIPUAAraAcs K 3KOAOTMUECKOU 3apaue AM-
HaMWKU TOMYASIIUN «XUITHUK—>XepTBa». Yuc-
A€HHBIE SKCIIEPUMEHTHI IIPOBOAUAUCE AAST KBaA-
paTHOM 0OAACTU ABYMEPHOM CpeAbl C HEIIPOHU-
IlaeMbIMU TpaHUllaMm (ycaroBue HelimaHa) u
CKOAB34IIIUM BpPeMeHHBIM HMHTepBaroM AT. B
MopeAax 1,2 BBOAUAUCH HEOAHOPOAHOCTU B Ha-
YaAbHBIE AQHHBIE.

IMpu ucnoab3zoBaHUM MOAeAU (1) BO3MOKHBI
BapUaHTHI, KOTAA BO3HUKAET He Oerylilasg BOAHA,
a AOKaABHBIM BcraecK CA, BIOCAEACTBUU 3aTy-
XaroIul NoCcpeACTBOM A dy3uu (puc.6). B Ha-
YaAbHOMW CTaAMU UMeeTCsd 00AACTh TOHUKEHHOMN
CEeMCMUYHOCTH (3aTHUIIIbs), BKAIOYAIOIas 3apAaH-
HYIO HEOAHOPOAHOCTD B BHAE NPSAMOYTOABHHUKA
C IpUMBIKAIOMUMU AByMd oTpe3kamu. Cpepa
BHYTPH HEOAHOPOAHOCTH OTAMYAETCS MeHBIIUM
HavYaAbHBIM 3HaUeHHeM V, T.e. O0Aee KOHCOAM-
AupoBaHa. Ha BTOpoOM cTapun HEOAHOPOAHOCTH
BO30Y>KAA€eTCH, a 3aTeM Yepe3 HeKOTOpOoe BpeMd
CA napaet. B puHare onATh B HEOAHOPOAHOCTHU
CA craHOBUTCA HUXXKe (POHA, HO 3TO y’Ke MUK-
poaddeKT.

B pacuere anst MopeAu (2) HEOAHOPOAHOCTD
OblAa 3aAaHa B BUAE ABYX OTPE3KOB C MEHbIIIHU-
MH HaYaAbHBIMM 3HAUeHUIMU v. AAd opHOMeED-
HOT'O CAyYasl B 3TOM MOAEAU paHee OBIAO IIOKa-
3a@HO, YTO HaAn4Yde KOHCOAUAUPOBAHHOTO BKAIO-
yeHUs (OTpe3Ka pa3aoMa) B HaUaAbHBIX AQHHBIX
BBI3bIBaeT BCHBINKY CA 1 pacnpocTpaHeHHe
aBTOBOAHHEI [CrniupTyc, 2008]. 3pech TakKe Ha-
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OAropaeTcst TopAOOHOe siBAeHUe (puc. 7). B obaac-
TstX BBICOKOU CA, TOPOXKAEHHBIX HEOAHOPOAHO-
CTAMH, 0CO00 BBIAEASIIOTCS NPUTPaHUYHLIE II0-
AOCHI. BrllmleykazaHHBEIE 00AACTU, B3aUMOAEU-
CTBYs, CAUBAIOTCS, M IIOCTEIleHHO BHYTPU HUX
CA mapaeT. Bricokue 3HaueHMd # CMeIaIOTCS
(MUTPUPYIOT) 3a NIpPeAeAbl paccMaTpuBaeMoOU
YaCTU CPEAHL.

BoraTsle BO3MOXKHOCTH pa3zHOOOPa3HOM IPo-
CTPaHCTBEHHO-BPEMEeHHON AMHaMUKU ITPEAOCTaB-
AgeT Mopenb (3). I'lpu paccMaTpuBaeMBIX YHC-
A€HHBIX 3HaQUYeHUIX [apaMeTpoB d, d,; UMeeT
MeCcTO OMCTabUABHOCTL U BO3HMKAET BOAHA Ile-
PEKAIOUEHNS OT OAHOI'O CTallMOHAPHOIO COCTO-
HUd K ApyroMy. CoraacHo uccaepoanuto [Hag-
berg, Meron, 1994], npu 3ToM BO3MO>KHBI 00pa-
30BaHMe AQOMPUHTHBIX CTPYKTYP, PacllellAeHue
«IISITEH TIAOTHOCTH», CIIMPAAbHO-BOAHOBAS TYP-
OyAeHTHOCTh U T.II. (COoOCTBEHHO, IO pu3nyec-
KON CyTH HOCAEAHSII MOAEAb B CAydae OuCTa-
OUABHOCTH KApAMHAABHO OTAWYHA OT MOAEeAeH
(1), (2), xoTs1 hopMaAbHO SIBASIETCS 0000IeHUuEM
mopean OXH.)

Ha ¢denomeHOAOTHMUECKOM ypOBHE MHOTHE
SIBA€HUS B MOAEAU (3) OOBSICHSIIOTCS HaAUYUeM
ABYX THUIIOB HEYCTOWNYMBOCTU (PpOHTOB. [IepBhIit
THUII — HEYCTOWYUBOCTH 110 OTHOIIIEHUIO K TPAHC-
BepPCAABHBIM BO3MYIIEHUSAM, IPUBOAUT K oOpa-
30BaHUIO CTPYKTYp THUIA «BI3KHEe IMaAbIbI».
CxopHBIY 3PeKT HabAIoAAeTCS B MOPUCTOU
cpeAe IpU HEYCTOMYHUBOCTH (DPOHTA BBITECHE-
HUSA ra3oBol (a3oi KMAKOCTU. Bropol Tum —
aHAAOT HepaBHOBECHOTO Iepexopa M3uHra—
Baoxa B peppomarueTuke, Ha3biBaeMbiii NIB-6u-
dypkanuei pponTa. [Tpu NIB-6udypkaiuu cra-
IMOHAPHBIM (PpoHT M3uHTa pacuienAsieTcd Ha
napy «OAOXOBCKUX» (PPOHTOB, PaCIIPOCTPAHSIIO-
IUXCS B IPOTHUBOIIOAOKHBIX HallpaBA€HUSAX. B
U3WHTOBCKOM OOAACTM 3HAUEeHUM apaMeTpoB
BO3MO>KHO 0Opa3oBaHue AAOUPUHTHBIX CTPYKTYP
(puc.8,a), B okpectHoctu NIB-6udpypranuu
BO3HUKAET paclielIAeHUe «IISTeH IIAOTHOCTU»
(puc.8, 6), BOBMO’KHO CIMPAABHO-XaOTUUECKOe I10-
BepeHUe. BeIOpaTh AAS pacueToB TOT MAU MHOU
UHTEPEeCYIOUN CAyYall HECAOKHO, MCIIOAL3YSI
AVHUM TPaHCBEPCAABHON HEyCTOMUYUBOCTH (DPOH-
ToB U NIB-6udypkramuil B IAOCKOCTU IapaMeT-
poB Nn—P [Hagberg, Meron, 1994].

B03MO0>KHOCTH 0TOOpakeHUusI ABYMEPHOM AM-
HAMHKHU CEMCMHUYHOCTH MoAeAasamu Tuma OXH.
ABymepHas murpanus CA Ha peruoHaAbHOM
YPOBHE — AOCTATOYHO TOHKOE U PEAKOe SBAe-
HUe. BEIpAeAUTh 3TOT 3(pheKT HanpaMyto, CKaHU-
pOBaHUEM II0 BpeMeHH, KaK IIPaBUAO, He YAaeT-
csa. Murpanus Hauboaee AOCTOBEPHO HaOAIOAA-

141



B. B. CITUPTYC

eTcst B DOPIIIOKOBEIE U a(DTEPIIIOKOBLIE IEPUO-
ABI, KOTAAa 3HAUUTEABHO yYBEAWUYMBAETCS IIpO-
CTPAHCTBEHHO-BpeMeHHasi KOPPeAUPOBaHHOCTh
COOBITHM.

Mopean O®XH Tuna (1) u (2), BUAUMO, MOTYT
CAY’KUTB AT OTOOpaskeHUs OIIPEAEAEHHBIX CTa-
AuM AmHaMuKY CA: BO3SHUKHOBEHUSI OAMHOYHBIX
U30AUPOBAHHBIX COOBITUNU U B3aUMOAEUCTBUS
BO30Y>KA€HHBIX HEOAHOPOAHOCTeN. B oTHOImMeHnN"
MOAEAU TUIIa (2) MOKHO OTMETHUTD, YTO BO3HUK-
HOBeHMe U TpaHchOopMaIlus HeKOTOPBIX oOAac-
Tel noBbileHHOU CA, mepeMellieHe UX B TIAA-
He (CM. pHC.7) — XapaKTepHble SBACHUS AAST
HabAIOpAaEeMOU AMHAMUKU PEervoHaAbHOU celc-
MUYHOCTU (cM. puc.4). Ho Hauboaee mepcriek-
TUBHBI, II0 HallleMy MHEHUIO, 0600IeHHbIe MO-
aeanm OXH Tuna (3), KoTOpble BKAIOYAIOT AU(D-
dy3ui0 MepAeHHOUM NepeMeHHOU. PacueTHhble
HavaAbHBIe (Da3bl AWMHAMUKU TIapaMeTrpa u (CM.
puc. 8, a) Ha KaYeCTBEHHOM YpPOBHE COTAACYIOT-
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