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IJIEKTPOMAT'HUTHBIE KOJTEBAHUSA B HOHOC®EPHO-MAT'HUTOCO®EPHOM
KOHTYPE
ELECTROMAGNETIC FLUCTUATIONS IN IONOSPHERE-ATMOSPHERE
CONTOUR
B.I1.CuBokoHBb
Hncmumym kocmoguszuueckux ucciedosanuti u pacnpocmparenus paouosonn J{BO PAH

The observation method of electromagnetic fluctuations in a range of geomagnetic
pulsations based on registration of variations in a range SLF-VLF of hissings, modulated by
these electromagnetic fluctuations, is offered. The observation over natural noises in electrical
networks of Kamchatka have allowed to find out electromagnetic fluctuations in a range of
frequencies (35+ 67)-10-3 Hz. It is shown, that these fluctuations are possible in ionosphere-
atmosphere oscillatory contour formed power magnetic tubes (inductance) and a site of
electrojet-Earth (capacity).

B ocHOBY COBpEMEHHBIX NPEICTABICHUN O MEXaHU3ME€ IeHepaluu MyIbCalUui MOJI0KEH
OPUHIUIT [POTOYHOTO LHUKIOTpOoHHOrOo Mazepa |[Tpaxrenrepu wu ap.,1986]. W3BectHO
[CemenoB,1973], yTO JyMHAa OTKPBITOTO PE30HATOPA, KAKOBBIM B JAHHOM Clly4ae SIBISIETCS
MarHWTHAas CUJIOBas TpPyOKa, colepskamias BOJIOKHO MOBBINICHHONW KOHIICHTPAIIUU II1a3MBbl,
JOJKHA OBITH OOJIbINE UM COTOCTABUMA C JITTMHOW BOJIHBI TEHEPUPYEMOTO U3IydeHus. Pacuérsl
MOKa3aJIy, YTO TaKoe TPEOOBAHME BBITIOIHICTCS TOJBKO JUIS Iyibcaruii PCl. Ananu3 curyanuu
MOKA3bIBACT, UTO T€HE3UC Oojee HU3KOYACTOTHBIX, 4eM Pcl mynbcaiuii, MOXKHO OOBSCHUTH Ha
OCHOBE HMOHOC(HEpHO-MarHUTOC(HEpPHOro KOHTYpa, B KOTOPOM pOJIb MHAYKTUBHOCTH HUTPAIOT
CUJIOBBbIE TPYOKH, a €MKOCTH, COOTBETCTBEHHO, YUaCTOK AJIEKTPOKeT - 3eMs. Mcmonb3oBanue
WHIYKTUBHOCTHU JIJISl OIIEHKH TEPEXOIHBIX MPOLIECCOB B AKBUBAJICHTHOM TOKOBOM MOHOC(EPHO-
MarHuTocepHO CHUCTeME MNPUMEHSUIOCh paHee B paborax [ManwueB u ap.,1975]. B
pa3paboTaHHOM NOJXOJE IS MOITYYEHHsI KOIeOaTeIbHOTO KOHTYpa OCTaBajloCh yUeCTh HaJu4ne
€MKOCTH 3JIEKTPOIKET-3eMJIA.

B kauectBe «IpUEMHBIX YCTPOWCTB» BapHaluil JJIEKTPODKETA WCIIOJB3YIOTCS JIMHUA
ANEKTpoIepeaay MpOTHKEHHOCTHIO 0KoNIo 100 kuinoMerpoB. OHM HMEHOT EMKOCTh, HHAYKTHBHOCTh U
COIPOTHUBJICHHE, T.€. 00J1a1al0T PE30HAHCHBIMU CBOMCTBaMU. [IpH 3TOM pe30HAHCHAs 4acTOTa paBHA ~ 3
KHJIOTEPII, & JOOPOTHOCTH cocTaBisieT ~ 20.

B xome wabmioneHwii ObITM OOHApY>KEHBI BO3MYINEHUS, XapaKTEPU3YIOUIHECS BHE3AIMHBIM
MOBBINNICHUEM ypPOBHS IryMa B mosoce ot 2 K[ 1o 19 kI, B xagectBe mpumepa Ha puc.l mpuBoautTcs
3amuch | HOsOpsa 2008 roma 21.00 UT B momoce uwactor 3-11 kl'n. KonebarenpHblil mporecc
XapaKTepU3yeTcs epruoIoM, KOTOPBIA U3MEHsIeTCs B Tipeenax oT 15 1o 29 cexyH, 4TO COOTBETCTBYET
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gacrote (35+67) *10° I'y. B pesyisrate 06pabOTKH HAGMIOICHNUI IOTYYEHO CPEIHEe 3HAUCHHE [IEPHO/A

-3
M YaCTOTHI, COOTBETCTBEHHO 26 cekyHm u 38-10°Tm.  JlekpeMeHT 3aTyxaHus KOJIeOATEIHLHOrO
Mpoliecca COCTaBIsIET HECKOIBbKO MUHYT. [Ipu 3ToM camMo BO3MYIIIEHHE MO BPEMEHU JUIUTCS OT JECSTKA
MUHYT JI0 TIoJTy4aca.

C MoMmeHTa OOHapy»XEHHS AHOMAIbHBIX BO3MYIICHHA paccMaTpuBalach BO3MOXHOCTh UX
reHe3uca, Kak pe3ysbTaTa BHYTPEHHHUX IPOIECCOB, MPOUCXOISNIUX B CUCTEME AJICKTpOCHaOKeHus. B
Mae-utoHe 2008 roja, MpOW3BOMMIACE CBEPKAa BPEMCHU HAOJIIOJIEHUS BO3MYIIECHUN C ONEPATUBHBIMU
MEPEKITFOUEHUSIMU 1 aBAPUSMH B JIEKTPOCETAX, IPH 3TOM HUKAKOW B3aUMOCBSI3H OOHAPYKEHO HE OBLIO.
[Ipu comocTaBiIeHUH CIEKTPOrPaMM JO0 U B MOMEHT BO3MYIIEHUS, OKAa3aJl0Ch, YTO YPOBEHb TAPMOHUK
CEeTH HE MEHSCTCS, & YBEIUYMBACTCS YPOBEHb IIIyMa, YTO JICJIAET MAaJIOBEPOSITHBIM IMPOUCXOKICHUC
BO3MYIIICHUS BHYTPHU CETH.

Pesynprarer Habmonenwii B 2008 roxy mokasaiu, 9TO BpeMs HaOIIFOIeHIs] HOCUT CE30HHBIN XapaKkTep
Y TIPOSIBJISICTCSL B OCHOBHOM (BpEMsI MUPOBOE) YTPOM B BECCHHE-JICTHHI MEPHOJI U BEYEPOM B OCCHHE-
3UMHUI IEpUOI.

W3 criektporpaMMel puc. 1. BUIHO, 9TO KOJIeOaTebHBINA MPOIECC 3aTYXaMOMIUH H, CIIEJIOBATEIHHO, 110
HEMY MOJKHO OIPEICIUTh IEKPEMEHT 3aTyXaHus 7 =152 cexyH/IbI, a 3aTeM pacCuuTaTh
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Pucynok 2.

JTOOPOTHOCTh KOHTYPA, B KOTOPOM Pa3BUBAIOTCS ITH KOJICOAHMUS:
o7
=—~184
Q 2
mew=2-7-f,f=38-10°T1L.

Ucxonst uz npuBenéuubix B [Boteler et al.,2000] omeHOYHBIX BEIUYMH aKTHBHOTO
CONPOTHUBJIEHUS dNEKTpomkeTa mpuMeM R = 0,75 Owm. Torna nig MHAYKTUBHOCTH
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C-= 1 ~ 0,3 D.
oL

JUJist OTICHKY MHIYKTUBHOCTH CHUJIOBBIX TPYOOK HCITOJIb3YEeM BBIPaKEHUE, MMOIYICHHOE B
pab6ore [Jlannay, Jludmmi. 1982] ayis MHIYKTUBHOCTA TOHKOTO KOJIbIIA U3 MPOBOIA

8b 7
L=4b(h —-2)
a 4
rae b - paauyc konpla U a - paauyc npoBoja. B kauecTBe paamyca CUIIOBOM TpyOKH a, Kak
SKBHUBAJIECHTHOIO MPOBOAA MPUMEM JIAPMOPOBCKUH pajuyc, KOTOpbIM 1Mo gaHHbIM [Xecc,1972]

cocraBager 5-10°—7-10° cm. PacuéTel ¢ MCHOJNB30BAHHEM MPUBEIEHHOTO BBHIPAKEHHUS
MIOKa3bIBAIOT, YTO BEJIMYMHA MHAYKTUBHOCTH, IIOJIyYEHHOM, HCXOId U3 IapaMeTpoB
KOJIe0aTenbHOTO TpOoILecca, MOXET OBITh pealin30BaHa B CHJIOBBIX TpPyOKax BHEIIHETO
paauaIMOHHOIO Mosica.

HaGnronenus 3a eCTeCTBEHHBIMHU IIyMaMH B AJIEKTPHUYECKON ceTn KamMuaTku 1mo3BOJIHIN
OOHApY)KUTh aHOMAJIbHBIE BO3MYIIEHHUs B nauamna3oHe dvactor 2-19 klm. B crpykrype
BO3MYIIIEHUH MPUCYTCTBYET KOJICOATEIBHBIN MPOIIECC C YaCTOTOU ~38-10° I'n, 00yCITOBJIICHHBIH,
BEpPOATHEE BCEro, BapUalMAMH TOKOBOW CTPYKTYpbl 3ieKTpokeTa. Ce30HHas 3aBUCUMOCTH
BPEMEHM PETUCTPALMU BO3MYILUEHUH CIY)KUT JONOJHUTEIbHBIM TOATBEP)KIECHUEM 3TOTO
npennonoxenus. KomebarenbHble MPOIECCHl BEPOSATHEE BCETO MPOUCXOAAT B HOHOC(EpHO-
MarHUTOC(HEpHOM KOHTYpe, OOpa30BaHHOM HWHAYKTHBHOCTBIO CHJIOBBIX TPYOOK MAarHMTHOTO
1oJIst 3eMJIM M eMKOCTBIO AJIEKTPOIKET-3EMIISL.
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UCIMOJb30BAHUE HH®OPMAIIMOHHON CUCTEMBI C UICKYCCTBEHHBIM
UHTEJJIEKTOM JIJI51 BBISABJIEHUSI AHOMAJIMA TEOAKYCTUYECKOM YMUCCHM,
NPEAIECTBYIOIUX CUJIbHBIM 3EMJIETPSICEHUSIM HA KAMYATKE
USING INFORMATION SYSTEM WITH ARTIFICIAL INTELLIGENCE TO DETECT
ANOMALIES GEOACOUSTIC EMISSION PRIOR TO STRONG EARTHQUAKES IN
KAMCHATKA
10.B.Mapany.eu, A.B.lllagpun
HNHCTUTYT KOCMO(DU3MYECKUX UCCIIeI0OBaHUM U pacnipocTpaHeHus paauooid IBO PAH

Since 1999, Kamchatka is conducting research of high-frequency geoacoustic emission in
the frequency range 0.1 Hz ... 10 kHz sonar sensors installed in small reservoirs. The results
showed that during the observation period, the majority of seismic events with energy class Ks>
11, located generally within a radius of 250 km have been recorded acoustic anomalies recorded
in the daily time interval before the earthquake. The effectiveness of the acoustic response
depends on the energy of the earthquake, its removal, depth and spatial location. Analysis of the
recorded data is laborious, but anomalies of geoacoustic emission before earthquakes, the
sensors record the signals caused by meteorological and anthropogenic factors. Examining the
characteristics of the emission signals of different nature, was built information system using



