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[TpoanaaizoBaHO iCHYIOUI i HOBI MIAXOAU AO @HaAi3y CIIOHTAHHOI eAeKTPOMAarHiTHOI eMicii,
reHe-pOBAHOI AiTOCepPOoI0 B IMIMPOKOMY Alalla3oHi 4acToT. PO3TASIA MPOOAEMHUX i AUCKYCIMHUX
NHUTaHb Il FeHepallil 1 MOIIUPeHHs, TAKOJK AeSIKUX Pe3yAbTaTiB IOABOBUX €KCIIePUMEHTIB AO3BOAUB
IMAKPEC-AUTH CHIABHICTD 1 PI3HUIIIO METOAIB IIPUPOAHOIO IMIIYABCHOTO €A€KTPOMArHITHOI'O IIOAS
3eMAi Ta aHaAi3y CIIOHTAaHHOI eAeKTPOMAarHiTHOI eMicii 3eMAi, HAMITUTA KOHTYPH i TepCleKTUBU
1X IPAaKTUU-HOTO BUKOPUCTAaHHS.

Existing and new approaches to the analysis of spontaneous electromagnetic emission generated
by the lithosphere in the wide frequency range outlined lately have been analyzed in the article.
Considerations of a set of problems and controversial topics of its generation and propagation
and some results of field experiments permitted to accentuate the commonness and differences
of methods of natural impulse electromagnetic field of the Earth measurements and analysis of
spontaneous electromagnetic emission of the Earth, to outline the contours and perspectives of

their practical application.

Beepenne. lleab HacTosmled NTyOAMKALMU
— AATh CHUCTeMaTuyecKoe U II0 BO3MOJKHOCTHU
NIPOCTOE ONMCaHNe HOBOW TEXHOAOTUM I'e0dAEK-
TPUUECKOU pPa3BEAKM — MeTOAA aHaAM3a CIIOH-
TAHHOW OSAEKTPOMArHWUTHOM OMHCCHM 3eMAU
(ACOMDB3), UCTOUYHUKU KOTOPOHN PACIIOAOSKEHEI
B 3eMHOM Kope. AKTYaAbHOCTh Pa3paboTKU Me-
TOAQ OIIPEAEASETCS TeM OOCTOSITEABCTBOM, UTO
U3ydeHue 3AeKTPOMArHUTHBIX CHUTHAAOB AUTO-
cepHOro IPOUCXOKAEHUS OTKPBIBAET OTHOCHU-
TEeABHO HOBBIM U IEPCIEeKTUBHBIM KaHaA IIOAY-
4eHUs1 MH(pOpMaluU O CTPOEHUH U (PU3UIECKUX
npolieccax AuTocepsl. Kak M3BeCTHO, B IOCAEA-
HUe oAbl 3TOU ITpoOAeMe MOCBsIleHa AOBOALHO
OOIINpPHAsA AWUTEepaTypa, B KOTOPOM OTpa’keHbI
MHOI'He ee KAIOUeBble aclleKThl (CM., HallpuMep,
nyoaunkanuu [Cypkos, 2000; I'yvabeapmu, 2007
[lyman, 2012a, 6] 1 TUTHPyeMble B HUX PAaOOTHI).

HamomMHUM Tak>ke, UYTO METOA €CTeCTBeH-
HOTO HMIIyABCHOTO SA€KTPOMArHUTHOIO IIOASI
3eman (EMIOMIT3), OGAU3BKUN UAM TOKAECTBEH-
HBIM MeTopAy ACOMOB3 no Tuly U AuanasoHy
PErucTpupyeMoro CUrHaAa, OepeT CBOe HayaAo
C Kraccuueckux pabot A. A. BopobseBa [Bopo-
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oneB, 1970; 1980]. B cTtaThe mpoaHaAM3UPOBAHBI
CyLIeCTBYIOIIMEe U HaMETHUBIINEeCS B IIOCAEAHEee
BpeMsi HOBbIEe IIOAXOABI K @HAAU3Y CIIOHTAHHOU
mo rKaaccudukanuu B. T. AeBiteHKo [/AeBlieH-
Ko, 1995] 3AeKTPOMarHuWTHOM OSMHUCCHU, TeHe-
pUPYyeMOU AUTOC(HEPOU B IIUPOKOM AUAIla30HE
JacToT. PaccMoTpenue psipa IPOOAEMHBIX U AUC-
KYCCHOHHBIX BOIIPOCOB ee IreHepalluu U pacipo-
CTPAHEHUS M PE3yAbTATOB KAIOYEBBIX ITOAEBBIX
U AaOOpPaTOPHBIX 3JKCIEPUMEHTOB II03BOAMAO
NIOAYEPKHYTHL OOIIHOCTH M pas3Anuuure MeTOAOB
EVOMII3 u ACOMDO3, HaMeTuTb KOHTYPHI U
TIEepPCHeKTUBEl MX HPAaKTUYECKOTO MCIOAB30Ba-
Husa. CAOKHOCTL ¥ MHOTOACIEeKTHOCTL IPoOAe-
MBI COCTOHUT B TOM, UTO IIOKa He yAaeTCsl OTpas-
UTH UMEIOMINNUCS SMIUPUUYEeCKUN MaTepuan Ha
OAMHAKOBO pa3peAsieMoy BCeMU CIIelliaAiCTaMu
akcromartuke. He cyIiecTByeT 1 MOAEAU Teocpe-
ABIL, OAMHAKOBO ITPUTOAHOU AAST OIIMCAHUS BCETO
CIIeKTpa U pa3HooOpa3us PerucTpUpyeMbIX Ha
3eMHOU ITOBEPXHOCTU U3AYYEHUH.

OOBIYHO TIPEANIoAAraeTcCs, YTO cpepa — IIac-
CUBHBIM KOHTUHYYM U IIPU ONMCAHUU CIIOHTAaH-
HOU 3A€KTPOMArHuTHOMW 3MUCCUU K HEU IIpuMe-
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HUM ammnapaT KAACCUYECKOM SAEKTPOAMHAMUKU
CHAOITHEIX cpep. OAHAKO caMo HaAWdHe aKyCTo-
CEeCMOIAEKTPOMArHuTHOM OMUCCHUH CBUAETEAD-
CTBYET O TOM, UTO Te0CPeAa SIBASETCS OTKPBITOU
HepaBHOBECHONW AMHAMHYECKON CHUCTEMOM C
MHO’KECTBOM CaMOOPTaHU3YIOIIUXCS CTPYKTYP.
U anst ee onmcaHms], CTPOTO TOBOPSI, HEOOXOAM-
Ma HECKOABKO MHasi, MOAN(UITUPOBAHHAS IAEKT-
poamHamudeckas ocHosa [Lllyman, 2010a; 2011;
2012a, 6]. I'lpu aTOoM pakTarbl, ApOOHLIE OIle-
PAaTOpPHL U CKEeUAUHT SIBASIOTCSI IIOA€3HBIMU HMH-
CTPyMEeHTaMH, aAAlITUPDOBAHHBIMU K 3alIpoCaM
T€0IAEKTPUIECKOM MPAKTUKY, HO TpoOAEeMa Ma-
TepHUAABHBIX ypaBHeHI/Iﬁ OAEKTPOAVMHAMUKU MO-
>KEeT 0Ka3aThbCsl BeCbMa CAOKHOM.

Mgl ITIOAAr'aeM, 9TO pe3yAbTAThI BEITTOAHEHHBIX
B TIOCAEAHME TOABI TIOAEBBLIX PabOT KaK Ha CyIIe,
TAK X1 HA aKBATOPUAX II0 peruCTpanv CIIOHTaH-
HOTO DAEKTPOMArHUTHOTO HW3AYYEHUSI YKasbl-
BAIOT HAa HaAWYMWE HOBOTO, BEChbMa aKTyaAbHOTO
o0BeKTa (DyHAAMEHTAABHBIX HCCAEAOBAHUMN IO
M3YYEeHMIO TeHeparuy U B3aMOAEHNCTBUS JAEK-
TPOMAarHUTHBIX M3AYYeHHU C reocpepour. [lpm
9TOM B reoCpejpe peanbHO paboTaeT COBOKYII-
HOCTH MEXAaHMU3MOB WX I'eHepallruH, da CIIEKTP U3~
AY9EHUH XapaKTepu3yeT Mepy 9HEeproHackIIeH-
HOCTU Teocpeabl. Pazymeercss, KOHTHHyaAbHAsI
MOAEAL T€OCPEABI AOAJKHA BBICTYIIATh B KAUECTBE
YaCTHOT'O CAydYas MOAEAEU CO CTPYKTYpPOH, IpH-
TOAHOM AASI OTIMCAHUS IITMPOKOTO CIIEKTPA JAEK-
TPOMArHUTHBIX SIBACHUMH.

OuepueHHOMY KPYyTy IIPOOAEM ITOCBSIIAETCS
MaAbHeMIlee M3AOKeHMe, BHUMaHMEe aKIeHTH-
pyeTcsa Ha HOBOM METOAE Treo(PU3UUECKON pas-
Bepkn — ACOMOB3, KOTOPHIYA B CUAY CXOACTBA
OOBEeKTa MCCAEAOBAHUY, TPUOOPHON Oa3swl, Me-
TOAWKY U KCITOAB3YEMOT'0 YaCTOTHOI'O AMaIlla30Ha
M3AYYEHUHM 9acTO OIMMOOYHO TPAKTYIOT B Kade-
CTBe HEKOM pas3sHOBUAHOCTU MeTopa EMIOMIT3,
IIPEANOKEHHOT0 U pazpaboTanHoro A. A. Bopo-
ObeBBIM B KOHIIe 60-x — Havaae 70-X TOAOB IIPO-
IIIAOTO BEKa.

Aa, HEKOTOpbIe TTOAOKEHUST M IIPEAIIOCHIAKYA
MeTopa ACOMOB3, uxX aBTOPCKUE TPAKTOBKU U
COBOKYITHOCTH TPEACTaBAEHHBIX OKCIEpPHUMeH-
TAABHBIX AAQHHBIX OTAEABHBIM Hpoq)eCCI/IOHaAaM
MOTYT IIOKa3aThCsl HEAOCTAaTOYHBIMM, Heyoe-
AUTEABHBIMHY, d IIOAYAC U HEIIPABUABHBIMU AW
poTuBOpedmBLIMU. OAHAKO HE CAEAYET AEAATh
IIOCIIEIIHBIX CY}KAeHI/Iﬁ IO 3TOMY IIOBOAY: U
SKCIIEPUMEHT, U TeOpUs AQIOT Bce Oonaee yOe-
AUTEABHBIE aPTYMEHTHI B IIOAB3Y IIpepAaraeMou
KOHIIenInu. Bo BcsiKoM caydae, 110 HallleMy MHe-
HUIO, rOpasp0 3(p(eKTuBHee TPAaTUTh BpeMs Ha
IIOAYYEHME HOBBIX 3MIIUPUYECKUX (DAKTOB U UX
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OCMEBICAEHHUE, YeM Ha OTOPBAHHBIE OT IPAKTUKU
abCTpaKTHBIE PACCY KAEHUS.

T'eocpepa u ee mopean. B n3BeCcTHBIX reodu-
3UYEeCKUX METOAAX 3AEKTPOPA3BEAKU HCIIOAb-
3yeTCsI MOAEAB TeOCpeAbl B BHAE IACCHUBHOTO
KOHTHHYYMa, KOTOpas XapakTepusyeTrcs (peHo-
MEHOAOTMYECKUMU XapaKTEePUCTUKAMU, OIIpeAe-
AEHHBIMU B AADOPATOPHBIX yCAOBUAX. [Tpu 3TOM
B3aUMOAEHNCTBUE TeOCPEeAbl C DAEKTPOMArHuT-
HBIM IIOAEM ONHCHIBAETCS B PaMKaX dAEKTPOAU-
HAMUKU CIIAOIIHBIX CPEA.

B 70—80-x ropax mpoIIAOTO BeKa, Ha OCHO-
Be 000O0IIleHNs MHOTOYHUCAEHHBIX 3KCIIepUMEH-
TAABHBIX MCCAEAOBAHUM (PUINUECKUX Xapak-
TEPUCTUK TOPHBIX IIOPOA B OTPOMHOM IIE€TPO-
rpaouyeckoM u QaluarbHOM pa3dHooOpa3uu
U IIUPOKOM AHalla30He TEPMOAMHAMUYECKUX
ycaoBud, B HHcTuryre usuku 3emaun AH
CCCP nop, pyKOBOACTBOM akapemuka M. A. Ca-
AOBCKOT'0O CO3AaHO HOBOe ydeHHe o reocpepe [Ca-
poBckui, I'Mucapenko, 1991, CapoBckuit, 2004].
CoraacHO eMy reocpepe MPUCYIIU CAEAYIOIIUe
XapakTepHble ocobeHHOCcTH [Hukoaaes, 2002]:
AKTUBHOCTh, MepapxuyeckKasgd HEOAHOPOAHOCTH,
HEAMHEUHOCTh, BBIPa@XEHHAasg BO B3aUMOCBSA3U
(pU3MYEeCKUX XapaKTEePUCTUK U MPOIEeCCOB, U3-
MEeHYUBOCTb BO BpeMeHU (PU3UYEeCKUX CBOUCTB.

OxapakTepu3yeM yKa3aHHBIe XapaKTepHEIe
OCOOEHHOCTU OOAee AeTAAbHO. XapaKTepHBIMU
NMpu3HaKaMU aKTUBHBLIX Cpep SABASIOTCS [Bacu-
ABEB U Ap., 1979]:

— HaAWYHUE PACIPEAEAEHHOTO MCTOYHUKA

SHEPrUU UAM BellleCTB, OOTaThIX SHEPTUEN;

— Ka’XABIM ee 3AeMeHT HaXOAUTCI B COCTOS-
HUM, AAAEKOM OT TEepMOAWHAMHUYECKOTO
pPaBHOBECHS;

— CBSI3b MEXXAY SA€MEeHTaMU (3AeMeHTapHHI-
MU OOBeMaMH) OCYIIEeCTBASETCS 3a CUeT
IIPOIEeCCOB IIepeHOoCa.

ITpm 3TOM HEOOXOAMMO CUMTATH CPEAY MHO-
roasHoy, T.e. YYUTHIBATh €€ TBEPAYIO, JKUAKYIO
U ra3oBYI0 KOMIIOHEHTHI. B TaKOU CTPYKTypHO-
HEOAHOPOAHOU Cpepe HEAMHEWHBIM SBACHUSIM
IPUCYI PSIA HETUTTMYHBIX OCOOEHHOCTEN:

— HaAWYHWEe AOMUHAHTHBIX 4aCTOT;

— HaAMuYWe MeXaHU3MOB IlepeHOCa JHEepruu
KOAeDOaHMU B HU3KOYACTOTHYIO MAU BBICO-
KOYaCTOTHYIO OOAQCTH CIIEKTPQ;

— OTKAUK TaKOW HEAWHEWHOU CHCTeMBl Ha
BHeEIITHee BO3AENCTBUE MOJKET OBITh pas-
HBIM B 3@aBUCHUMOCTH OT YCAOBHU CaMOBO3-
Oy KAEHUS B AQHHBLI MOMEHT BPEMEHH.

AT aKTUBHBIX CPEA XapaKTepPHO TaK>Ke HaAU-
4yhe CaMOIOAAEP KUBAIOIIUXCSI KOAeOaTeAbHBIX
ABUDKEHHUHU, IIPEACTABASIONINX OAHY Hu3 (opM
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AMCCUTIAIIUY SHEPTUH, IIPU 3TOM CIIEKTP KoAeba-
HUM XapaKTepu3yeT Mepy 3HeProHacCHIIeHHOC-
THU CUCTeMBI. Takue CUCTEMBI CIIOCOOHBI Pop-
MHPOBaTh pPa3AWYHBIE IIPOCTPAHCTBEHHO-Bpe-
MeHHBIe CTPYKTYPBI aKTUBHOCTHU, IIPEACTABASIIO-
1ue co00M MMIIYABCHL U (DPOHTHI BO30Y>KAEHU,
HEeyCTOMYMBOCTb KOTOPBIX IPUBOAUT K YCTAHOB-
AEHHIO B CUCTEME CaMOIIOAAEP KHUBAOIINXCSA KO-
AeDaHUU C OIPEeAEeAeHHOM IIPOCTPAHCTBEHHOU
KOHMUTypaluen.

Ba>kHEBIN acnieKT IPOOAEMEBI O CaHUs Teocpe-
ABl — y4eT ee PPaKTaAbHON CTPYKTYPHI, HaTASIA-
HBIM BBIpa’KeHUEM KOTOPOU SBASIETCS MepapXu-
YeCKM yIIOpSAOYEHHAas CHUCTeMa OAOKOB 3€MHOU
KOpBI. MO>XHO cKa3aTh Oe3 IpeyBEeANdYeHU: €CAU
BellleCTBO He HAXOAUTCS B Ta3000pa3HOM UAU KPH-
CTAaAMYECKOM COCTOSTHUH, TO OHO UMEET B HEKOTO-
POM AMaTia30He MacIITab0B PPAKTAABHYIO CTPYK-
Typy [3ocuMoB, Asamiies, 1995]. U xoTa ¢dpak-
TaAbHBIE CBOMCTBA, Ka3aA0Ch OBI, M HE OTHOCATCS
K OCHOBHEIM ITapaMeTpaM OOBEeKTOB UAU IPOIlec-
COB, HaAnune (PPAaKTaABHOM CTPYKTYPBI MOJKET B
PsAe CAydaeB NPUHITUIINAABHO U3MEHUTE UX CBOM-
cTBa. B wacTHOCTH, (DpakTarbHBIE CUCTEMBI, Kak
IIPaBUAO, 0OAAAQIOT OOAee BEICOKMMHU YAEABHBIMU
MOIITHOCTSIMU M3Ay4eHUS U HEOOBIYHOU (APOOHO-
CTENeHHOM) 3aBUCUMOCTBIO UHTEHCUBHOCTHU W3-
Ay4eHUsI OT pacCTosHUA. B HacTrogllee BpeMd,
OYEeBUAHO, HET COMHEHUU B TOM, YTO TBEPAOTEAD-
Hble (bpaKTaAbHBIE CpPeAbl, C(DOPMUPOBAHHEIE B
YCAOBHUSAX AUCCHUIIAIINN SHEPIUU B OTKPBITOM CHU-
CTeMe — reoCpeAe U IBAFIOIIecS CaMOOPTraHu-
30BAHHBIMU CTPYKTYPAMH, IIPEACTABASIOT COOOU
OCOOBIN TUI CTPYKTYPHOI'O COCTOSTHUS BEIleCTBa,
XapaKTePU3YIOIIEeTroCs CylleCTBEHHBIMU U3MeHe-
HUSIMM MHOTHX €ro (pu3n4ecKuX CBOUCTB.

Kak u3BeCcTHO, B IIOCAEAHEe AeCATUAETHE
HaOAIOAQEeTCSd MHTEHCHBHOE NPOHUKHOBEHHE B
reo(pu3nu4YeCcKyr0 HAyKy METOAOB HEAMHEMHOU
AMHAMUKHM. B 4aCcTHOCTH, IOAYYEHBI pe3yAbTa-
THI IO AUHaMUKe reocpepbl [CrimBak, Kuiku-
Ha, 2004], MHOrHe acHeKThl KOTOPOM IIOAYYUAU
QAEKBATHYIO UHTEePIIpeTaliio B TepPMUHAX AUHA-
muueckux cucteM [[enmadgT, 2009]. Takue no-
HATHUS, KaK PeryAsgpHBIe U XaOTU4YeCKUe aTTpak-
TOPBI, YCTOMYUBOCTB, OMypKanus u Ap., Ipod-
HO BOIIIAU B OOUXOA UCCAEAOBAHUM, CBSI3aHHBIX C
U3y4yeHueM AUTOCephl KaK OTKPBITOM AMCCHIIA-
TUBHON CHUCTEMBI, XapaKTEPHBIMU CBOWCTBAMU
KOTOPOU ABASIOTCH:

— AMCCUIIQTUBHOCTb AUHAMUKY;

— KOMIIEHCAlUsl JHepPreTUYeCKUX IIoTephb 3a
CueT AEUCTBUS BHENIHUX (IHAOTEHHBIX U
5K30Te€HHBIX) UCTOYHUKOB;

— @KTUBHOCTB COCTaBHBIX 3AEMEHTOB, CIIO-
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COOHBIX TEHEPUPOBATL Pa3HOOOpa3HbIe TH-
Bl CeUCMUYECKUX U IAEKTPOMATHUTHBIX
BO3MYIIIEHUW — OT IPOCTBIX OAMHOUYHBIX
UMIIYABCOB AO XaoTHM4yeckKux. Hamomuuwm,
YTO B MPOCTPAHCTBE COCTOSTHUM CHUCTEM C
AVCCHUIIAITEN XaoC aCCOUMUPYEeTCs C MIPHU-
CYTCTBHEM CTPAHHOTIO aTTpakTropa [Ky3He-
mos, 2011].

CucremMbl, B KOTOPBIX BO3MOKHO BO30y>KAe-
HUEe aBTOKOAeOaHUU (aBTOBOAH), HA3BLIBAIOTCS
BO3OYAUMBIMHU. TEPMUH «aBTOBOAHBI» IOAUEp-
KMBaeT TOT (PaKT, YTO UX XapaKTepucTuku (pop-
Ma, CKOPOCTb PACIIPOCTPAHEHMUST) OIIPEAEASTIOTCS
TmapaMeTpaMu CPeABl U TPAKTUYEeCKU He 3aBUCSIT
OT Ha9aAbHBIX YCAOBUH.

K coxareHmio, HeAMHEMHO-AMHAMUYECKUe
TIOAXOABI K OIIMCAHUIO M aHaAU3y TeOCHCTEM
CTAaAKHMBAIOTCS CO 3HAUYUTEABHBIMU TPYAHOCTSI-
MU, CBSI3aHHBIMU C UX HEOOBITHOCTHIO, CAOKHO-
CTBIO, C OTCYTCTBHEM B PSIAE CAyYaeB IIOHMMa-
HUS apXUTEKTYPhl OAOKOB, CAATAIOIIUX CPEAY,
U TIPUHITUIIOB MEKOAOUHBIX B3aWMOAEUCTBUIM.
HeycToM4nBOCTb 1 TIOPOTOBEIM XapaKTep UX ca-
MOOPTaHU3AIUN OIUCHIBAIOTCS HEAMHEHWHBIMU
ypaBHeHUsAMU. OTAWYNUTEAbHBIE TTPU3HAKM He-
AMHEWHBIX AMCCUTIATUBHBIX CUCTEeM — Heobpa-
TUMBIE U3MEHEHUS BO BpeMeHU, TPOCTPAHCTBEH-
Hasi ¥ BpeMeHHas mepapxuiyeckas AEAUMOCTD,
HEeAETePMUHUPOBAHHOCTh TIOBEAEHUS  TIOCAE
MIPOXOXKAEHUS KPUTUYECKOU TOYKU (OudypKa-
1I14), BOAHOBas (@BTOBOAHOBASA) U pPe30HAHCHAsA
npupopa nponeccoB [[ernmadT, 2009]. BaxHbIN
aCHeKT paccMaTpuBaeMoOM MPOOAEeMBI — 3KCIIe-
pUMeHTaAbHOe OOHapy’KeHHe U TeOpEeTUIeCcKoe
00OCHOBaHME HAAWYMS BOAH «MasATHHUKOBOTO
TUIa» B CHUCTEMEe MaCCHUBHBIX OAOKOB, pa3pe-
AEHHBIX MATKUMM IIPOCAOMKaMHU [AM3eHOepr-
Crenanenko, Illep, 2007]. VIX oTAmMYUTeAbHAs
0COOEHHOCTL — OOABINasT AAWHA, MaAasi CKO-
POCTh pacHpoCTpaHeHus (3HAUYUTEALHO MEHBIIe
CKOPOCTH BOAH B OAOKE) U OTHOCUTEABHO cAaboe
3aryxanue. CyIlecTBEeHHO, YTO IlepeMelleHune
OAOKOB B OCHOBHOM COCPEAOTOYEHO BAOAbL WX
TPaAHUIL U BKAIOUAET ITPOIECCHl APOOAEHUS, Ae-
dopMarum U TMAACTUIECKOTO TEeUeHUS OTAEeAb-
HOCTEeH, 3allelIAeHUsI MeXaHUYeCKOU U (PU3UKO-
XUMUYECKON TIPUPOABL, 0OBEMHOI0 Ae(POPMUPO-
BaHUS ¥ Pa3pYIIEHUS B IOTPAHUIHLBIX CAOSIX OAO-
KOB [AanmAaeHKoO, 1992; CtapocTeHKo u Ap., 2001,
Caposckuit, 2004; Ayoposckuii, Ceprees, 2000].

B kauecTBe Bepyllero nepeMeHHOTO (PAKTO-
pPa, OIIPEAEASIIONIEero TEKYITYI0 HeCTabUABHOCTh
reocpeAbl BOAU3U COCTOSTHUS, OAM3KOTO K KpU-
THYECKOMY, 110 MHEHUIO PSIAA MCCAEAOBATEAEH,
MOYKET CAY’KUTH BOCXOAAIINN ITOTOK AETKUX ra-
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30B (BOAOPOA, TeAMil), a U3MEHUYHUBOCTL ee Tia-
paMeTpoB, KOTopasg MOXXeT OBITh AOCTATOYHO
OBICTPOM, SBAGETCSI PEe3yAbTATOM €ero Helpe-
PBIBHOTO B3aMMOAEUCTBUS C TBeppoM as3on
autocdeps! [['ydeaba, 2007 u ap.]. Baxxso, 9TO
SHEPrus Aeraszaliy MOJKeT OBITh 3(P(PEeKTHUBHO
repe6ponreHa BAOADL IOBHBIX 30H W TAYOUMHHBIX
Pa3aoMOB, OBICTPO CKOHIIEHTPUPOBAHA U BBICBO-
00>KAEeHa CO CKOPOCTBIO B3PBIBHOM AU AETOHHU-
pytoiel BOAHEI [Boa, 'maat, 2006].

OdeBUAHO, B paMKaX TaKUX MPEACTaBACHUHU
reocpeaa, CTpeMsalasgcd K CaMOOpTaHM3alluy,
HY>KAQETCS B HOBBIX MOAEASIX OTIMCAHMS U aHAAN-
3@, KOTOPEIe OB TO3BOAMAY OTOOPA3UTh IPOIecC
AMCCUIIAIIUMK IIOCTYHAIOIell B Hee DHEPrUM U3
HU30B AUTOC(EPH], PeAaKCAIIUI0 AOKAABHBIX Ha-
NIPSKEHUH, CTalfOHapHBIE PEKUMBI AeDOPMHU-
pOBaHUs, reHepalluio U paclipoCTpaHeHue aKyC-
TOCEMCMO3AEKTPOMArHuTHoOM sMuccuu [Llyman,
201006; 2011].

Takum o00Opa3oM, HepPaBHOBECHOCTb, HEAU-
HEWHOCTb, HEYCTOWUYUBOCTbL CTPYKTYPHI — He-
OTBeMAEMBIe XapaKTEePUCTUKHU IreOCpPeAB], KOTO-
pble Hen30eXXHO BAUSIOT Ha NpPOTEeKamwllue B
HeM IPOoIecCH], B TOM YUCA€ SA€KTPOMAarHUTHEIE.
B Takou cpepe CAepyeT OJKUAAQTH NTOSIBACHUS W3-
AYYEHHU CO CBOWCTBaMH{, KOTOpPble HE MOTYT
OBITh YCTAHOBAEHBI W OIIMCAHBI B paMKaX KAac-
CHUYECKOTO IIOAXOAQ.

KayecTBeHHas1 KapTuHa reHepanuyd M pac-
IIPOCTPaHEHUsI CIOHTAHHBIX 3AEKTPOMarHur-
HBIX CHTHAaAOB AHMTOC(hEpbl U BO3MOJKHOCTH
UX DAEKTPOAMHAMHUYeCKOro omnucanms. Kak
CBUAETEABCTBYET OOLIMPHEBIM 3KCIEPUMEHT, Ha
IrpaHuIie «3eMAS—BO3AYX» HaOAIOAQETCS OOAB-
1Ioe pa3HooOpa3ue >SAEKTPOMAarHUTHBIX BO3-
MYIIeHUM PasAMYHOM IIPUPOABI, PETUCTPUpPYE-
MBIX B HCKAIOUMTEABHO IITHPOKOM AMala3zoHe
wacror — or 107 DO 10° I'm u BoIIe. OpAHU U3
HUX BO30Y’>KAQIOTCSI UCTOYHUKAMHU B aTMocdepe
(TPO30BEIe pa3psAbl, IIPEATPO30BOE U3AYUEHUE,
HENPEepPBLIBHO-IITYMOBOE PAAMOU3AYYEHUE TI'PO-
30BBEIX OOAAGKOB M ITUKAOHOB), ADyT'HME€ — B Mar-
HuTocdepe U HOHOC(Epe B Pe3yAbTaTe B3aUMO-
AEVICTBHUSI COAHEYHOTO BEeTpa C TeOMarHUTHBIM
IIOAEM WAM IPOHUKAIOT B MarHutocepy us
MEJKIINaHETHOU CPEABI, TPETbU TeHEePHUPYIOTCS
BHYTPU3E€MHBIMU UCTOUYHUKaMU [Atmospheric...,
1999; Cypkos, 2000; Gershenson, Bambakidis,
2001; I'yavenasmu, 2007; Ilyman, 2011; 20124, 6].
ITpu sTOM HIIyMOIIOAOOHAA KOMIIOHEHTA SAEKTPO-
MarHUTHOT'O U3AYYEHUS AUTOCHEPHOTO IIPOUC-
XOXAEHUS COCTABASET 3aMeTHYIO AOAIO B 00IIIeM
OanaHCe PErucTpUPyeMOro IOAS €CTECTBEHHOTO
IIPOUCXOKAEHUS. YCTAHOBAEHO, YTO 3Ta KOMIIO-
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HEHTa CyMMapHOTO U3AYUYEHUST UMeeT CAOKHBIE
CIIEKTPAAbHBIM COCTaB ¥ TPOCTPAHCTBEHHYIO
CcTpYKTypy. OHa CyIIeCTBEHHO HEOAHOPOAHA.
OTMeuaeTcsi, UYTO TeHepalus 3SAeKTPOMAarHUT-
HOTO W3AYYEHUSI MTPOUCXOAUT KaK CIIOHTAHHO,
BHE TIPSIMOM CBSI3U C MPOSIBAEHUEM CEeMCMUYHO-
CTH, TaK ¥ BBIHY’KAEHHO, BCAEACTBHE TTIOABUKEK
TOPHBIX TTOPOA, TPU CEUCMUYECKOM BO3AEUCTBUN
[AeBmenko, 1995; Cypkos, 2000; I'yapeabpmy,
2007].

[TpeanroskeHa cxeMa KAaCCU(PUKAITUY BEIHY K-
MAEHHBIX CUTHAAOB [AeBiieHko, 1995]. B 3aBucu-
MOCTH OT TOTO, TPUXOAAT AU SIAEKTPOMATrHUTHEIE
CUTHAABI B IIYHKT PETUCTPaluy U3 CercMuue-
CKOTO ouara, ¢ (PpoHTa CEUCMUYECKOU BOAHBI
UAM BO30YIKAQIOTCS CEMCMUYECKOM BOAHOU He-
TTOCPEACTBEHHO B OKPECTHOCTU TOUYKH PErucTpa-
1Y, OHU TTIOAPA3AEASTIOTCS Ha TPY BUAQ, KasKABIHT
13 KOTOPBIX MOJKET BO30YKAATHCSI B PE3yAbTaTe
AEUCTBUS Ae(OPMAIOHHOTO, WHAYKIIMOHHOTO
WAM WHEPIIMOHHOTO MEeXaHW3MOB reHeparmu. B
CBOIO OUepeAb, MeXaHW3MbI TeHeparui IMoApas-
AEASTFOTCS B 3aBUCHUMOCTH OT TOTO, KaKOU THUII
ABIDKEHUS 3€MHOUM KOpPBHI B MArHUTHOM TIOAE
3eMHOTO SApa OTBETCTBEHEH 3a TeHeparuio —
3a CUeT BEKTOpa IepeMeIeHnud AeMeHTa 3eM-
HOM KOPHI U, CKOPOCTHU AecpopMatiuu v=du/dt urn
YCKOPEeHUsT W=dv/dt.

[TpeproskeHO OOIIee AMHENHOE ypaBHEHUe
reHeparuy, BKAIOYAIOIlee BCe 3TU MeXaHM3MbI
regepanuu [AeBiieHKo, 1995; I'yvabeasmu, 2006;
2007]. Pa3zBuTa MeTOAMKa BLIAEAECHUSI CUTHAAOB
AUTOCEPHOTO IMPOUCXOKAEHUSI Ha (oHe HH-
TEHCHUBHBIX aTMOC(HEPHO-UOHOCHEPHO-MAarHUTO-
C(hepHBIX BO3MYIIEHUMN, KOTOPHIE B 3TOM CAY-
yae BBICTYIAIOT B poaw momex. OHa OCHOBa-
Ha Ha WCIOAB30BAaHUU CBOWCTB OAHOPOAHOCTH
IIOAS MCTOYHHMKOB aTMOC(epHO-MOHOCKHEPHOTO
MTIPOUCXOKAEHUS IO AQTEPaAl, B TO BpeMs Kak
HUCTOYHUKHU B AMTOC(EPE TEHEPUPYIOT IIOAL C TI0-
BBINIIEHHBIM ITOBEPXHOCTHBIM TPAAVEHTOM.

YcTaHOBAEHO, UYTO MHTEHCUBHOCTH CIIOHTAH-
HOW 3AEKTPOMArHUTHOM 3MUCCUU AUTOCPEPHI
KOHTPOAMPYETCS B O0IIEeM CAydae CyMMapHBIM
AEUCTBHEM BHEIIHUX W BHYTPEHHUX CHA. Ee
XapaKTEPUCTUKUA ONPEAEASIOTCS  YaCTOTHBIM
AMATIa30HOM, PAOHOM PETUCTpaInuy, pe30HaHC-
HBIMU U PeAaKCAIlMOHHBIMU TPOIeccaMi, CBOM-
CTBAMHU M IPOIIECCaMM HCCAEAYEeMOTO MaCCHBa
uAu OAOKa TOpHBIX TOpoA. HabAtopaeTcst ee Mo-
AYASAIIUSA IPUAUBHOU CUAOU [AeBiIeHKO, 1995].

3aMeTuM, 4YTO TOAyIEHHBIE 9KCIIEPUMEHTaAD-
Hble pe3yAbTaThl He BCETA@ TPAKTYIOTCS OAHO-
3HauHo [yman, 20124, 0]. Aaree, ¢ TOHATHEM
«ITyM» B OOBIA€HHOM CO3HaHUM aCCOIIUNPYETCS
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TEPMHUH «IIOMeXa», HaAW4due KOTOPOU OOBIYHO
TOABKO yXyAlllaeT cuTyarnuno. OAHAKO, KaK CBU-
AETEeABCTBYET HAlll OOIIUPHBIM ITOAEBOM JKCIIe-
pUMeHT, TH(POPMATUBHOCTH AEKTPOMArHUTHO-
ro IryMa AUTOC(EPHOr0 IPOUCXOKAECHUSI KUAO-
TepII0BOTO AMalla30Ha IIPY U3yUeHUU CTPYKTYPHI
U AMHAMUKHM IeOCpeABl B PSAE CAydaeB MOJKET
3HAYUTEABHO TPEBOCXOAUTH MH(MOPMATUBHOCTH
PEerucTpUpyeMBIX BO3MYIeHUN OOAee HU3KOoYa-
CTOTHOM O0OAQCTH CIIEeKTpa (B Y4aCTHOCTH, YABTpPaA-
HM3KOYaCTOTHBIX BOAH — T€OMarHUTHBLIX ITYAB-
canui, HaubOoAee PETryAIpPHBIX €eCTeCTBEHHBIX
9AEKTPOMArHuTHLIX TOAEeU B AmamnaszoHe oT 0,3
20 600 c).

HecMmoTpss Ha oIpepereHHBIE YCIEeXH, AO-
CTUTHYTHIE B UCCAEAOBAHUM AMTOCHEPHBIX U3-
AV9EHVH, psip NPUHIIUIHAABHBIX (DU3TIECKUX
BOIIPOCOB, CBSI3@HHBIX C YCAOBHUSIMH IeHepalluu
BBICOKOYaCTOTHOTO 3IAEKTPOMArHUTHOTO IITyMa
AUTOC(EPH], KaK HaM IIPEACTAaBAIETCS, pas-
paboTaH BCe ellle HEAOCTAQTOYHO COBEPIIEHHO
[Iyman, 2012a, 6]. OCHOBHBIE HepelIeHHBIE
POOAEMBI COCPEAOTOYEHBI B 0OAACTU OBLICTPHIX
IIPOLLECCOB M3MEHEHMU IIapaMeTPOB T'e€OCPEABI.
Kak y>ke oTMeuaroch, B Ka4eCTBE OCHOBHOTO IIe-
peMeHHOro (GakTopa KOHTPOAUPYIOIIEro TEKY-
LIYI0O HEYCTOMYUBOCTH AUTOCHEPHI U CTUMYAHU-
pyIoliero oOMeH 3Heprueil MeXAY OTAEABHBIMHA
ee 3AeMeHTaMH, MOI'YT CAYKUTh BOCXOASAIIIHE [10-
TOKHU AETKHUX Ta30B (BOAOPOA, reaunti). [Ipu atom
OOBIYHO PAaCcCMaTPUBAIOT TPM OCHOBHBLIX IIPO-
Imecca, 0OyCAOBAMBAIOIINE HEYCTOUYUBOCTD AU-
TOoC(epsl IPU IIPOXOJKACHUM Yepe3 Hee AeTKUX
ra3oB: (POPMUPOBAHUE MOPUCTOCTU C BBICOKUM
BHYTPEHHUM AaBA€HUEM Ia30B, MEKAOY3eAbHAA
AU dy3ud, pa3oBbele IEPEXOABI IO BEICOKOTEM-
IIepaTypHOMY THUIy B NIPUCYTCTBUM reaus [[y-
deanp, 2007].

OTMeTnM, 9TO IPU PACCMOTPEHUHU BOIPO-
COB pacCHpOCTPAaHEHUA 3IAEKTPOMArHUTHBIX
BO3MYILEeHUMN 3eMHasd Kopa B OOABIIMHCTBE
paboT NpHUHUMaeTCd B KadeCTBe [AaCCUBHOTO
KOHTHHYyMa. OTO IIOPHUCTasg (PAIOUAOHACHIIIEH-
Had cpepd, 00AaparoIast MarHUTHOU CTPYKTYPOH
U HaXOAAIAsACsd B IIOAMArHW4YMBAIOIIEM IIOAE
3eMHOro gapa. VMicmoAb30BaHUE TaKOU MOAEAU
BIIOAHE AONYCTHMO U OIPaBAQHO, OAHAKO, HET
OCHOBAQHUM IIOAAraTh, YTO YKA3aHHBIA IIOAXOA B
COCTOSIHUU OO'BSICHUTH BCE BO3MOJKHBIE IBACHUSA
B auToCc(epe. Kak CBUAETEABCTBYET OOMIMPHBIN
HATYPHBIA OKCIIEPUMEHT, B CYMMapHOM H3Ayde-
HUU IPUCYTCTBYET COCTABALIONIAsd — CIIOHTAaH-
Hasd SAEKTPOMArHuTHas 3MHCCHUS, 00Aaparolas
crienU(PUYEeCKUMU CBOUCTBAMHU M HY’KAAIO-
1masfacsd, D0-BUAUMOMY, B MHBIX Hoaxoaax [IHly-
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maH, boraanos, 2008; borapanos u Ap., 2009a,6;
MIyman, 2007; 2010a; CtapocTeHKO U Ap., 2009]
U B UCIOAB30BAaHUM HWHOM 3AEKTPOAMHaAMUYe-
CKOU MOAEAU TeOoCpeAbl — aKTHUBHOM AMCCHUIIA-
TuBHOM CTPYKTypHI [[LIyman, 2010 a, 6; 20124, 6].

HepaBHOBeCHOCTb, HEAMHENMHOCTH, HEYCTOM-
YUBOCTBH CTPYKTYPHBI F€OCPEABI — OCHOBHEBIE UC-
XOAHBIE TPUHITANE], Ha KOTOPHIX, IIO HAIIeMy
MHEHUIO, AOAJKHA CTPOUTHCS TeOpUs CIOHTAH-
HOU DAEKTPOMArHUTHOU OMUCCUU AUTOCKHEPHI.
B wacTtHOCTH, NAEH 00 AKTUBHOU POAU T€OCPEABI
TIO3BOASIFOT C WHBIX HAEWHBIX ITO3UITUU TTOAOU-
TH K IIpoOAeMe TeHepalluu U paclpoCTpaHeHusd
SAEKTPOMATrHUTHBIX BO3MYIEHUM B Hel. OTy
npoOAeMy MNpeAloAaraeTcs pellaTb B paMKax
paciupejpeAeHHBIX BO30OYAUMEIX cpep (pAuccH-
MAaTUBHBIX CTPYKTYP) C Y4€TOM MHOTrooOpasus
MEeXaHOdAEKTPOMArHUTHBIX NPeoOpa3oBaHUU U
SMIMPUYECKUX 3aKOHOMEPHOCTEMN, CBUAETEAb-
CTBYIOIIVX O CBSI3U XapaKTEPUCTUK U3AYUEHUS
CO CTPYKTYpOM M AMHAMUKOU reocucrteM. [Ipu
5TOM IIOA CTPYKTYPOU CUCTEMEL OyAeM TOHUMATh
Cnoco6 OpraHM3alluM ee SAEMEHTOB U XapaKTep
CBsI3eM Me>KAy HUMU.

Kak y>ke 0TMe4anoCh, TBEpAOTEABHBIE CTPYK-
TYpPBl, CAaMOOPTraHU3YIOIHeCcs B OTKPBITBIX CH-
CTeMaX, SIBAFGIOTCS (PPaKTAABHBIMU [30AOTYXUH
u Ap., 2005]. XapakTepHble IIpU3HAKU (Ppak-
TAaABHBIX CTPYKTYP — CaMOIIOAOOME, MacIITad-
Hasd UHBAPUAHTHOCTD, CTPYKTYPHAS MepapXusa u
(pakTarbHasi Pa3MEpPHOCTb. B TakKoOM CAOKHOM
CTPYKTYPHUPOBAHHOU CHUCTeMe (TeoCpeae) Cylle-
CTBYIOT KOMIIA€KCHI HEAWHEWHBIX B3aUMOAEU-
CTBUU MeXAYy (PU3NYECKUMU IIOASIMHU, CTPYKTY-
paMu U IIeABIMH IOACUCTeMaMu. [ Tpu 3TOM akKy-
MYALIIUA U Ilepepada OOABIINX IIOPIUY SHEPTUN
U3 HU30B AUTOCHEPH CONPOBOXKAAETCS TeHe-
panyer B3aUMOAEUCTBYIOIIUX CEMCMUYECKUX,
TUAPOAVMHAMUYECKUX, SIAEKTPOMArHuTHBIX U Te-
IIAOBBIX BO3MYIIIEHUM, PAaCIPOCTPAHAIOIIUXCI B
AUTOCEPE U AUCCUTIUPYIOIINX B HEH.

OTMeTuM, 4TO, B COOTBETCTBHUM CO 3HaMe-
HUTOU (PAYKTYaAIJMUOHHO-AUCCHUIIQTUBHOU TeO-
pemMol cratuctTudeckom ¢Gusuku [Kapomiies,
1994; Mabunckui, Keapwimi, 1989], mexanusm
AIOOOM AMCCUIIAIUU SIBASIETCSI OAHOBPEMEHHO U
MEeXaHU3MOM POKAeHHsA (AyKTyanui. Vmen-
HO OAaropaps 9TOU CBSA3M (DAYKTyallud B AUC-
CUIIATUBHOU CHUCTEMe HHKOTAQA He HCYe3aroT,
a TOAAEP’KUBAIOTCA HA YPOBHE, AUKTYEMOM ee
AUCKPETHOCTBIO. B 4aCTHOCTH, OHa CBSA3BIBAET
CIIEKTPAABHYIO IINOTHOCTB (DAYKTYAIIUI TOKOB C
QHTHU3PMUTOBOM YACTBIO TEH30PA AUDAEKTpUUE-
CKOU IIPOHMIIaeMOCTH [BuHOrpapoB, Aopodees,
2009]. C 5T011 TOUKU 3pEHUS MOKHO YTBEPIKAATH,
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METOA AHAAU3A CTIOHTAHHOH SAEKTPOMATHUTHOM SMUCCHH 3EMAMU: ...

YTO 3AEKTPOMArHUTHEIE (PAYKTyaluu IIPEACTAB-
AFIOT COOOU 4aCTh PYHAAMEHTAABHOTO IIPUPOA-
HOTO IBA€HUSI — OPOYHOBCKOI'O ABUJKEHUS.

B nmochepHMe TOABI NIPHUIIAO OCO3HAHUE TH-
NWYHOCTH XAOTUYECKOTO TIOBEAEHUS HeAU-
HEeMHBIX AWUCCHIATUBHBIX CHUCTEM. TakKue CHu-
CTeMBl CIIOCOOHBI (POPMHPOBATH PA3ANYHEIE
IIPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYPHL aK-
THUBHOCTH, IIPEACTABASAIONIE COOOU UMITYABCHL 1
(POHTEL BO30OYKAEHUSA, HEYCTOMUUBOCTH KOTO-
PBIX IPUBOAUT K YCTAHOBAEHHUIO B CHUCTEME Ca-
MOIIOAAEPSKHUBAIOIINXCSA KOAEOAHUM C oIlpepe-
AEHHOM TIPOCTPAHCTBEHHOMN KOH(MUrypaluen.
I'Tpm 3TOM AOCTATOYHO pacIoAaraTb UCTOYHUKOM
3HEPruy, 4TOOBI CaMOBO30y>KAeHUEe KOAeDaHUU
CTan0 BO3MOJKHBIM. CyIlleCTBEHHO, YTO 00pa3o-
BaHUe (PpakTaAbHBIX arperaToB B TAKUX CHUCTe-
MaX pe3KO YBEAMYHUBAET MOIIHOCTb CO3AaBaeMo-
rO B HUX U3AYUYEHUS.

Takum oOpas3oM, aKyCTOCEMCMO3AEKTpOMar-
HUTHBIM IITyM AMTOC(EPHOTO IPOUCXOKAECHUI
— VHUBEPCAABHBIM 3(deKT, O0O0yCAOBAEHHBIN
TOABKO HaamumeM Auddysuu. B reocpepe pnud-
(dY3UOHHYIO IPUPOAY HMeeT IIpOCauMBaHUE
(PAIOMAHON KOMIIOHEHTHI, M IO3TOMY Pearnu3y-
IOTCSI YCAOBUSI BO3HUKHOBEHUS (DPAKTAABHOI'O
reOMeTPUYECKOTO IITyMa AUTOC(epHl [30CUMOB,
Aamiies, 1995, c. 391].

3aMeTuM, YTO CeUCMHUYeCKHe ITyMbl TaKXe
OXBATHIBAIOT OYEHb IIIMPOKUM AMAIla30H YacToT.
VX OOBIYHO paspeAsioT Ha HU3KOYaCTOTHEIE (OT
AOAEM AO IEPBBIX €AUHMUI] I'epll), BLICOKOYACTOT-
HbIE (AO HECKOABKUX AECSTKOB I'epll) U CeNCMO-
aKyCTHUYeCKHe (OT AeCATKOB IepI] A0 HECKOABKUX
KUAOrepir). B KauecTBe paBHO3HAUHBIX YaCTO UC-
IIOAB3YIOT TaKMe TEepPMUHBI, KaK celcMudecKas
U CEeMCMOaKyCTHU4YeCKasgs SMHUCCHUS UAU H3AyUe-
HUe, CEeCMOAaKyCTHYeCKHe U Ie0aKyCTHYeCKHue
1IyMBI. Ba’KHO, 4TO celicMUYeCcKue IITyMBbl Hellpe-
PBIBHEL B HUX OTYETAMBO IIPOSABASIOTCSA PA3ANY-
HBbI€ YaCTOTHI BHEIITHUX BO3AEUCTBUN — AYHHO-
CYTOYHBIE IIPUAUBEI, IITOPMOBBIE MUKPOCENCMEI
U Ap. AKTUBU3AIUA UX UCTOYHUKOB KOPPEAUPY-
€T C AeUCTBUEM BHEIIHUX IIOAEH, KOTOPEIE YCHU-
AHBAIOT, a HE OCAAOASIOT CEeICMUYECKHE IITyMBL.

3aMeTHuM, 4TO OOABIIMHCTBO MCCAEAOBATEACHT
3TUX SBAEHUM CKAOHHBI CBSI3BIBATH MEXaHU3MBI
CEeCMUYECKHUX IIyMOB C U3AYYEHHEM YIIPYTOU
3HEPruu MHOJKECTBOM TPEIIUH W TPEeHUEM IIOA-
BIDKHBIX 3AE€MEeHTOB reocpeAbl. OAHAKO TPYAHO
cebe TIPEACTAaBUTH HENPEPBIBHOCTH IIPOIECCOB
TPEIUHOOOPAa30BaHUsA, IOCKOABKY  IPOIlecC
TPEeIMHOOOPa30BaHUA AUCKPETEH, a MAOTHOCTH
TPeIVH B MaCCUBE TOPHBIX IIOPOA OrpPaHUYEHaA.
Kpome TOro, Kak CBUAETEABCTBYIOT TeOpeTHde-
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CKMe pacyeThbl, IIOCTOSHHO AENCTByOIUe (o-
HOBBIE IIOAS TaK’Ke He MOTYT BBICTYNATh B POAU
Ae(hOPMAITMOHHBIX MCTOYHUKOB HEIPEPLIBHOTO
ImAQHeTapHOro cericmuueckoro mryma [Gufeld et
al., 2011]. I'lo aTo#1 npUYKMHE B HACTO4llee BpeMsI
WCTOYHUKH €T0 ITPOUCXOKAEHUS MPEATTOYUTAIOT
CBA3BIBATh C IIpoleccaMu (DAIOMAOAMHAMUKU U
Aerazanun. Hanbonee apeKBAaTHOM MOAEABIO 9THX
IIPOILEeCCOB BO (PPAKTAaABHOU reoCpepe SBASETCI
MOAEAB CKandpHOro (PpoHTa TPAAMEHTHOU IIep-
KOAAIIUU (IIPOCAQUMBAHUS, IIPOTEKaHUd, (PUAB-
Tpaluu). YUYUTHIBAs, YTO HEAUHEWHBIM CUCTEMAM,
Kak IIPaBUAO, IIPUCYIA MHOKECTBEHHOCTD IIPO-
IIeCCOB M MEXaHMW3MOB, YKA3aHHYIO MOAEAB, B
o0lIleM BUAE, CAeAyeT PacCMaTpUBATh KaK OAHY
U3 MOAeAel (YacTHBIN CAydal) PpoHTa CaMoop-
TaHW30BAHHOU KPUTHUYHOCTU. TakuM oOpasomM,
CEeCMOAKyCTUYEeCKUN IITyM MOJKHO pacCMaTpH-
BaTh KaK OAHO M3 NPOSBAEHUIN HEPABHOBECHOIO
CaMOOPTraHMU30BAaHHOTO KPUTUYECKOT'O IBACHUS.

MO>KHO IPEATIOAOKUTE, UTO aCCOITUMUPYEMBIN
C 3THUM pPaCHpOCTPAHAIOMINMCH (DPOHTOM AMC-
CUTIIATUBHBIN BCIAECK AUDAEKTPUYIECKOM ITPOHU-
1IaeMOCTH IIPU PaCCEMBAHNM Ha MOKOAIIUXCSI UAU
ABIDKYIIIUXCS 3aPSAAX, CTYCTKaX 3apsSIA0B UAU AU-
IIOASIX, COAEPIKAIIUXCS B FeOCPEAE UAU TIOSBASIO-
LIUXCS B HEW B 3TOM IIPOIleCcCe, B CBOIO OYEePEeAb
dopMuUpyeT IINPOKOAWAINIA30HHBIM (PpaKTanb-
HBIM CIIEKTP SAEKTPOMArHUTHOTO W3AYYEHHS.
BakHO, 4TO 3TOT pacIpOCTPaHSIONIUUCT PpaK-
TAaABHBIM (DPOHT (BCIAECK) AUIAEKTPUUECKOU
IIPOHMUIIAEMOCTH HepudepeHIupyeM U, BOOO-
1Ile TOBOPS, He UMeeT HOpMaAu. 1o 3Toi npuynHe
CTQHOBSITCSI TPOOAEMATHIHBIMI TaKWe TTOHSTHS,
KaK «Ay9eBas TPAeKTOPHUSI» UAU «AydeBas OITH-
Ka». 3aMeTHuM TaK’kKe, 4YTO B CAy4Yae pPearbHBIX
(ppaKTaAbHBIX Cpep, (TeoCpeAbl) OOBIYHO UMEEeTCs
HEKUN MaKCUMAAbHBIM MaclITad, OrpaHUudYMBalo-
MU OOAACTh UX PPAKTAABHOTO IMOBeAeHUd. [Tpu
5TOM Ha MacllTabax, NPeBHIIAOIINX ero, 1, CAe-
AOBATEABHO, Ha HHU3KHUX 4aCTOTaX MMEIOT MeCTO
OOBIUHBIE 3aKOHOMEPHOCTH PaCIpPOCTPaHEHUS
BO3MYIIE€HUM, B TOM YACAE ¥ OOBIYHBIN CIIEKTD U3~
AydeHn. OAHAKO B apCeHaAe COBPEMEHHBIX 9KC-
IIepUMEHTAABHBIX METOAOB IeO(hU3UKHU OOBIYHO
OTCYTCTBYeT aHaAM3 (PPAKTAABHBIX IIapaMeTpPOB
reOCpPeAB], UYTO CYIIeCTBEHHO CHUJKAeT IoAydae-
MyI0O 0 Hell nHpopManuio. OOBIYHO OTCYTCTBYET
Y IOHUMaHVe apXUTEKTYPHI TeOCPEABI B ICCAEAY-
eMOM 00AaCTH, a TaKyKe NPUHIIUIIOB MEXKCUCTEM-
HBIX 1 Me>KOAOUYHBIX B3AaUMOAENCTBUM B HEH.

K cokarenmio, mpobaemMa MaTepUaAAbBHBIX
YPaBHEHUU, HEOOXOAUMBIX AAS SAEKTPOANHAMU-
YeCKOI'0 OIIMCAHUS TeOCPEeAbl KaK HepaBHOBEC-
HOW AWCCHUNATUBHOU AWHAMWUYECKOM CHUCTEMBI
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¢ (PpaKTaAbHOM CTPYKTYPON MOXKeT, OKa3aTbCd
oueHb crokHOM [[yman, 2012a]. Ilpu atom ee
aAEeKBATHOE OMMCAaHNWe BO3MOKHO AUIITH TTOCPEA-
CTBOM HEAWHEMNHBIX ypaBHeHUM. OTMedaeTcs
paszHoobpa3re BOAHOBBIX CTPYKTYP B @KTUBHBIX
cpepax. OTO aBTOBOAHBI, BOAHBI ITEPEKAIOYEHMST
u nmuKyu. HammoMHWM, 9TO aBTOBOAHBI — Pa3HO-
BUAHOCTH CaMOITIOAAEP KUBAIOIUXCS BOAH B aK-
THUBHBIX CPEAAX, COAEPIKAIX PacCIpeAeAeHHBIe
WCTOYHUKY JHEPTUH, a MUKW — HEIIOABUIKHBIE
¥ TPOCTPAHCTBEHHO-AOKAAN30BaHHLIE CTPYKTY-
PBIL. DKCIIEPUMEHTAaABHO YCTAHOBAEHO TaK>Ke CY-
II[eCTBOBaHME CIUPAABHBIX (TEAMKOUAAABHBIX)
aBTOBOAH — HE3aTyXaloMMX HM3KOYaCTOTHBIX
KOAeOaHUM, 00YCAOBAEHHBIX HAAWYUEM ITIOAMAr-
HUYWBAIOIIETO IIOASI B CPEAE PACIIPOCTPAHEHMST
[AaBBIpOB U Ap., 1991].

Kaxk m3BecTHO, aBTOKOAeOAHMS COOTBETCTBY-
IOT YCAOBHIO, TPU KOTOPOM OTKAWK CHCTEMBI Ha
BHEIITHee BO3AENCTBYE He TPOIIOPIIMOHAAEH BO3-
AEHCTBYIOIEMY YCUAWMIO. [lepedeHsb TUIIOB aBTO-
BOAHOBBIX ITPOTI€CCOB, U3BECTHLIX K HACTOSIIEMY
BpeMeHU, AOBOABHO OOIIUPEH. DTO pPacIpoCcTpa-
HSIIOIIIMECS BO3MYIIIEHUSI B BHUAE O€ryuiero um-
ITyABCA, CTOSTYME BOAHBI, CHHXPOHHBIE aBTOKOAE-
0aHUsl BO BCEM IMIPOCTPAHCTBE, ANCCHUIIATUBHLIE
CTPYKTypH! [BacuabeB u ap., 1979]. Cpepu no-
CAEAHUX MOJKHO BBIAGAWTH TPU KAACCa: BpeMeH-
HBbIE, IIPOCTPAHCTBEHHBIE W IIPOCTPAHCTBEHHO-
BpEeMeHHEIE.

OOUIeNnpUHATEIM  OIIUCAHUEM BO3HUKHOBE-
HUS ¥ 9BOAIOIIMY TPOCTPAHCTBEHHO-BPEMEHHBIX
CTPYKTYP (@BTOBOAH) B BO3OYAUMBIX (AKTUBHBIX)
cpepAax SBASIIOTCSI MHOTOKOMIIOHEHTHBIE CHUCTe-
MBI YpPaBHEHMU THUIIA «peaknus—aAuddysusa»
[AaBBIpAOB U Ap., 1991]. TUNMYHBIN KAQCC MOAE-
A€M 3TOTO0 THUIIa OIIMCHIBAETCS YPaBHEHUEM

M U F ),
ot

rae u=u(r, ) — (PYHKOUS TPOCTPAHCTBEHHBIX
nmepeMeHHBIX € DcR” u BpeMeHU { (BO3MOIKHO,
BEKTOPHAsA), ONPEAEAdIoNlasg COCTOIHUE CHUCTe-
MBI, V2 — onepaTop Aamnaaca, 3aparolmi Ang-
(PY3UOHHBIM TUIl NIPOCTPAHCTBEHHOI'O B3aMMO-
MAEUCTBUSA DAEMEHTOB CTPYKTYPHI; o— K03 dhu-
nueHT Audpys3un.

[Tpu 3TOM rpaHWYHBIE YCAOBHSI OOBIYHO 3a-
AQIOTCSI AUOO TepruopAnYEeCcKUe, AMOO ONMCHIBAIOT
OTCYTCTBHE TIOTOKA Yepe3 TPAHUIIBl IAeMEeHTOB
(sgueex).

AVHaAMMKa (PYHKIMU © OIpPEAEAdeTcsS KakK
COOCTBEHHOM AMHaAMWKOU (pyHKIMU F(u), Tak U
XapaKTepOM B3aUMOCBA3€M C COCEAHUMH 3Ae-
MEHTaMH.
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C y4eToM YHUBEPCAABHOTO XapaKTepa AaHHO-
ro OOCTOSITEABCTBA, IIPEAAOKEHO O00O0O0IIeHHOe
HeAVHeWHOe ypaBHEHUe TeHepaluu IepeMeH-
Horo MaruuTHoro noad B [[Iymasn, 2007; Lludpa,
Iyman, 2010]:

OBi
E:aijszj +F; (B) ,

rae B; — KOMIIOHEHTa MarHUTHOM WHAYKIUU,
o, =c’[4nc, — marpuna Auddysuy; G; — Ma-
TpUILla HOPOBOAMMOCTH; [(B) — HeAuHelHas
dyHKIUA, oIpepeAseMas AMHAMHUKOM IIpoliec-
COB B3aMMOAEWCTBUS T'€OCPEABI C BOCXOAAIINM
IIOTOKOM AETKHX Ta30B ¥ 9K30TE€PMHUYHBIX peak-
OUY ¥ B KOHEYHOM CcYeTe Pa3zHOOOpa3HBIMU Me-
XaHU3MaMU MeXaHODAEKTPOMAarHUTHBIX IIPeo0-
pPa3oBaHMIA.

Pasymeercs, oOuielt Teopuu cpep paccMaTpu-
BaeMOro THUIIA He CYIeCTBYeT M Ka’KABIM AOCTa-
TOYHO HPOPabOTAHHBIN IIpUMep, KaK IIPABUAO,
AaeT oO6pas3Ibl HOBBIX THUIIOB UX AMHAMHUKU U Ca-
Moopranusanuu. OpAHaKO MOKHO He 6e3 OCHOBaA-
HUM yTBEP)KAATH, YTO IIPUPOAA @KyCTOCENCMHU-
YeCKOM U DAEKTPOMArHUTHOW 3MUCCUNU COCTOUT
B TpaHc(popMaluu COOCTBEHHOU 3HEPTUU Teo-
CpeAbl B Pa3AMYHBIE AOKAABHO HEYCTOMYHMBEIE
COCTOSTHUS, KOTOpPBIE U SIBASIFOTCSI MCTOYHHMKA-
mu smuccuu [MIyman, 2010a, 6; 2012a, 6]. I'lpn
9TOM JHepreTudeckas HaKauyka I'€eOCPEeABl CIIO-
coOCTBYyeT (POPMHPOBAHUIO AKTUBHBIX CHUCTEM,
XapaKTEePU3YIOUIUXCSI HEAMHEWHOM AMHaMU4de-
CKOU COBOKYITHOCTBIO (PU3UUYECKUX IIOAEU U aB-
TOBOAHOBBIMU MeXaHHU3MaMU IIepeHoca (PAIOUA-
HOU (pas3sl. C PpPOHTOM KOHIEHTpAUUU (DAIOKMAA
CBs13aHO (POPMHUPOBAHUE «BOAHBI» KOMIIAEKCHOM!
AUDAEKTPUUECKON TIPOHHUILAEMOCTH, IIpoliecc
paccesanus (TpaHCPOpPMAIUM) KOTOPOU U BEAET
K 00pa30BaHUIO AEKTPOMArHUTHBIX @ TaK)Ke U
APYTHX «BOAH» (BO3MymleHN#). O4eBHUAHO, 3TH
MIPOIIeCChl  PEeaAU3yIOTCs IIPEMMYIeCTBEHHO
BAOAL T'PaHUI] OAOKOB M BAOABL PAa3AOMOB, TAe
HabOArOpaeTcd HauOOAee aKTUBHAA [UPKYAALNA
barompAHOU (a3l

CAO>KHOCTBL TPOOAEMBI TeHEPAIMU U PacIpo-
CTPAHEHUsI HIAEKTPOMArHUTHBIX (DAYKTyANA AL-
TOC(hepHOTo IPOUCXOKAEHUS COCTOUT B TOM, UYTO
HeOOXOAMMO YYUTHIBATH BO3MOJKHOCTL Pa3AWd-
HOTO (PU3UYECKOT0 COAEP’KaHMs IIPOIeccoB re-
Hepaluu. B aTOM KOHTEKCTe ITIOAXOABI, OCHOBaH-
Hble Ha UAESTX HEAUHEMHOU AUHAMUKU, SBASIOTCS
OAHUM M3 HamboAee NepCIeKTUBHLIX HallpaBAe-
HUM MCCAEAOBAHUM ITUX SIBA€HMM. B wacTHOCTH,
Ha OCHOBE aKCHMOMAaTHUYECKOM TEOPHH ITOKa3aHo,
YTO B HEOAHOPOAHBIX CHCTEMaxX WCTOYHUKOM
reHepaluy pPaclpoCTPaHSIONINXCS BOAH MOTYT
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OBITH OOAACTH, B KOTOPBIX COOCTBEHHAs 4acTOTa
KOAe0OaHUH BHIIIIE, HEKEAU B OKPY’KAIOIeM IIPo-
crpaHcTBe. VICTOYHUKY TAaKOTO THUIIA ITOAYYUAU
Ha3BaHMWe BOAWUTEASI PUTMA WAM IlelicMeKepa. B
CAyYae HaAWYWST HECKOABKHUX TaKUX MCTOYHMKOB
cpepd CUHXPOHM3UPYETCS CaMBIM BBICOKOYA-
CTOTHBIM U3 HUX [Bacuabes u aAp., 1979].

TakuMm 00Opa3oM, B pacIpereAeHHBIX aKTUB-
HBIX CHCTEMaX, K YMCAY KOTOPBLIX MOJKEeT OBITh
OTHECEHa M TeOoCpeAd, MOTYT POKAATHCS, pac-
IIPOCTPAHSATLCS U ITPeoOPa30BLIBATECS PAa3HOO-
Opa3HbIe U CAOJKHBIE BOAHOBBIE ITPOTIECCHI, aAEK-
BaTHBIM METOAOM HM3YYEHUSI KOTOPHIX SIBASIETCS
KauyeCTBEeHHAsl TeOpUsl KBa3UAMHEHWHBIX Hapabo-
AMYecKux cucrteMm [Bacuabes u ap., 1979].

TeopeTnyeckue MPEANOCHIAKM U CpaBHU-
TeAbHasl XapakTepucTuka MeToAoB EMNDOMII3
n ACOM3I3. Kak y>ke yIOMHHAAOCh, B OCHOBE
MeTopoB EMIOMII3 u ACOMO3 AeXUT sSBAe-
HPE€ UMIYABCHOW 3AEKTPOMarHUTHOM 3MUCCUN
KHUAOTEPIIOBOTO AMAlla30Ha, TeHEepUPyeMOou Teo-
CpeAOU U PETUCTPUPYEMOM B CKBa’KMHE, Ha 3eM-
HOM TIOBEPXHOCTH MAM Hap Helo. Ee Bo3HUKHOBE-
HHME TPAAMIIMOHHO CBSI3BIBaAM C 0Opa3oBaHWEM
3apSIPKEHHBIX AMCAOKAIIUU, TPeHiruHOOOpa3oBa-
HHUEeM, HapylleHWeM CBI3eld aAre3MOHHOM IIpu-
POABI, SAEKTPOKWHETHYECKUMHU SIBACHUSIMH, pe-
AQKCAIIMOHHLIMUA ¥ Pa3psSiAHBIMU  IIPOIlecCaMHy,
nee303PeKToM, HCTOYHMKAMHU B aTMocdepe,
noHocdepe u mMaraurocdepe 3emau u Ap. Cy-
II[ECTBEHHO, YTO IIPOIECCHl ¥ MEXaHW3MbI TeHe-
paluy U PACHpPOCTPAHEHUS PErUCTPUPYEMBIX
9AEKTPOMArHUTHBIX BO3MYIIEHHWN BechbMa pas-
HOOOpAa3HBI ¥ PEarbHO B IIPUPOAE paboTaeT ux

COBOKYITHOCT.
[MTpu perucrpanum MMIIYABCHOTO 3AEKTPO-
MarHUTHOTO  HW3AyYEeHHUs PacCMaTpUBaeMoro

YaCTOTHOTO AMala3oHa OOBIYHO (DUKCUPYET-
Csl MHTEerpaAbHasi MHTEHCUBHOCTH IIOTOKa WM-
IIYABCOB U MCCAEAYETCSI €T0 IIPOCTPAHCTBEHHOE
pacnpeapenrenmre. Ha ocHOBe COBpeMEHHOU JAe-
MEeHTHOM 0a3bl U HU(PPOBON 0OPabOTKU AQHHBIX
YAQAOCH AOCTHYBL BBICOKOM TOUHOCTHU (15 %) u
OOoABIIIOTO AMHamMuyeckoro auamnaszona (0,055—
15 #TA) m3MepeHn NapaMeTpPOB reOMarHUTHBIX
dbaykTyanui B amanasoHe yactor 1,5—70 kI
(o ypoBHI0 3 AB) [BoraaHos u aAp., 20096]. OpHa-
KO PeaAbHBIN BUA CUTHAAA M3-3@ OIPAaHUYEHHBIX
BO3MOJKHOCTEM WMHCTPYMEHTAABHOM 0asbl He
UAEHTUPUIIIPYETCS, 9TO CYIeCTBEHHO 3aTPYA-
HSIeT U3y4eHne U NACHTU(PUKAIIUIO MEXaHN3MOB
reHepanuy ¥ TAYOMHHYIO AOKAAW3aIlNI0 UCTOY-
HUKOB M3AYUYEHHUSI.

MeTtoprsl EMUOMIT3 1 ACOMB3 uMeroT u cy-
II[eCTBEHHBIE PAa3AWYMs, Kacalolmecs TPaKTOB-
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KU MeXaHW3MOB reHepaliiu U PacIpOCTPaHEeHUS
9AEKTPOMAaTrHUTHBLIX BO3MYIIEeHUHM, NHTEepIIpeTa-
UM HaOAIOAEHHBIX AQHHBIX U cep uX IIpuMe-
HeHus. OCTaHOBMMCSI Ha TAABHBIX, IO HaAIleMy
MHEHUIO, M3 HUX, CBOASI BOEAWHO UM aKI[€HTUDPYSI
COOTBETCTBYIOIVE apTyMEHTHL.

Metop EMOMII3. B ocHOBe MeTOpAa — SIBAE-
HUE UMIIYABCHOW DAEKTPOMAarHUTHOW OMUCCHUH,
reHEepUPYeMON TreoCpeAOM, BO3HUKAIOIIEN Kak
Ha ypOBHE IIPOTEKaHUs (PU3UKO-XUMUUECKUX
IIPOITEeCCOB B MMHEPAAAX, CAATAlONINX TOPHYIO
IIOPOAY, BCAEACTBHUE M3MEHEHUs] TEPMOANHAMMU-
YEeCKHUX YCAOBUHM B 3eMHBIX HEAPAX, TaK U B IIPO-
mecce AeOpMaIy TOPHLBIX TTOPOA TTOA BO3AEH-
CTBHEM MeXaHW4eCKUX Harpy3oK. PaboThI 0 uc-
caepoBaamio EMMOMIT3, HauaThle IO MHUITMATH-
Be A. A.BopoOnreBa B KoHile 1960-x TOAOB, ObIAK
HaIlPaBAEHBI Ha CO3AAHME METOAOB KOHTPOAS
HaNPSPKEeHHO-A(POPMUPOBAHHOTO  COCTOSIHUS
MaCCHBOB TOPHBIX ITOPOA U ITPOTHO3a TeoAWHa-
MHUUYECKUX IBACHUN PA3AUUYHOTO SHEPreTUYeCcKo-
TO KAacca.

VMIyABCHOE SAEKTPOMArHUTHOE TIOAE, PETHC-
TpUpyeMoe Ha 3eMHOM ITOBEPXHOCTH, COCTOUT U3
TpexX KOMIIOHEHT: U3AYYEeHUN, NCTOYHUKN KOTO-
POTro PacIoAOKEeHBI B 3€MHOM KOpe, aTMOCEepPHO-
MOHOC(EPHOTO TPOUCXOKAEHUST Y TEXHOTEHHBIX
SAEKTPOMAarHUTHBIX ITOoAel. MeTop pearusyercs
IIyTeM W3MEpPEHMsI UMIIYABCHOTO IIOTOKA U3AY-
YeHUU B KUAOTEPIIOBOM AMAalla30He YaCTOT U eTo
IIPOCTPAHCTBEHHOTO PACIIPEAENEHUS.

CylrecTByeT HECKOABKO TOYEK 3peHMs Ha
(pU3UIECKYIO IPUPOAY MCTOUYHUKOB M3AYUEHUS
antocepsl. B WacTHOCTHM, OHO MOJKET OBITH
CBSI3@HO C TIIPOIECCAMU PAa3PYIIEHUS B TBEPAOU
daze TOPHBIX ITOPOA U €ro ITOATOTOBKOH, C IAEK-
TPOKHHETHYEeCKUMHU 3(PPeKTaMU B UX KUAKOMU
dasze MAM SIBASIETCS TPOSIBAEHUEM CETHETO- UAU
MTEe303AEKTPUIECKUX CBOWCTB TOPHBIX ITOPOA,.
Cyl1ecTBYIOT TaKyKe HMITYyABCBE AUTOC(EPHOIO
IIPOMCXOKAECHUS, BO3HUKAIOIIUE B CpPEAE IIOA
AEUCTBUEM aKyCTHYEeCKHX HAU CEUCMHYECKHUX
KOAeOaHMM. XapaKTepUCTUKU AUTOC(HepHOU
coctaBastonien EMOMII3 u3zmMeHsoTcs B 1po-
CTPAHCTBE Ha CTPYKTYPHBIX HEOAHOPOAHOCTSIX
3eMHOM KOPHI, UMEIOT BpPeMeHHbIe BapHualluy,
BBI3BAaHHBIE W3MEHEHWEeM MeXaHWYeCKWX Ha-
MPSI>KEHUU TTOA AeUCTBUEM TEKTOHUYECKHUX IIPO-
1IeCCOB, IPUAUBHBIX AedopManuii, arMmocdep-
HOTO AaBAeHUs. [Ipm 3TOM TOHSTHE TEOCPEeAHI,
nMeromee A0 IOCAEAHEro BPEMEHHM B paccMa-
TPpUBaEeMOM METOAE MeXaHUUYeCKUU UAU, CKOpee,
MeXaHUCTUYECKUU XapaKTep, CTAHOBUTCS OoAee
HIIMPOKUM U 60AEe COOTBETCTBYIONIUM IIPEACTaB-
AeHUueM (PU3NKU TBEPAOTO TEAA.
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OKCIIepUMEHTAaABHO yCTaHOBAEHO, UTO M3Me-
HeHUe MTapaMeTPOB 3AEKTPOMArHUTHOTO U3AyYe-
HHUSI AUTOC(EPHOTO TPOUCXOKAEHUSI — MHOTO-
(PaKTOPHBIN TTPOITECC, 3aBUCIIINN OT (PU3NIECKUX
CBOMCTB FOPHBIX TIOPOA, UX TeHETUYECKOTO TUTIA U
CTPYKTYPHO-TEKCTYPHBIX OcoOeHHOcTer. OcTa-
HOBUMCS Ha OTUX BOIpocax OoAee TOAPOOHO.

Kak cBUAETEALCTBYIOT MHOTOUMCAEHHBIE AQ-
OOpaTOPHBIE OIBITHI C IPUPOAHBIMY MaTepHana-
MU (cM., HanpuMep, [Cypkos, 2000] u nuTupye-
MYIO TaM AMTEPATYpPY), CIIEKTP AEKTPOMAarHuT-
HBIX ITOAEH, TEHEePUPYEeMBbIX TPU UX Pa3pYIIeHNH,
AOCTATOYHO IITUPOK, €r0 AMANa30H COCTaBASET
or 10 I'm oo 1 MI'n. I'lpu 3TOM MaKCUMYM UHTEH-
CHBHOCTH IIPUXOAUTCS, IO PA3HBIM AQHHBIM, Ha
AmuanasoH oT 1 Ao 50 kI'm. Kak y>ke yIIOMHUHAAOCH,
K 9FICAY BO3MOJKHBIX MEXaHU3MOB MEXaHOIAEK-
TPUYECKUX INIpeoOpa3oBaTeAell B 3eMHON Kope
OTHOCHUTCSI AOCTATOUYHO IIUPOKUM CIEKTpP SIBAE-
HUM. ITO AMOO 3JAEKTPUYECKas MHOAIPU3aIusd
CpeAbl, BO3HHMKAIOIAash MPU MeXaHWYeCKUX Ha-
NIPSKEHUSX B KPUCTAAAAX AWIAEKTPHUKA, B MU-
Hepanax U TOPHBIX TOPOAAX, AUOO DAEKTPU3AIHSI
— TOSIBAE€HVE U30BITOYHOTO IAEKTPUIECKOTO 3a-
psiaa. [Tpy 9ToM OASIpU3aIUs CpeAbl BOBHUKAET
Ha Pa3AWYHBLIX CTPYKTYPHBIX YPOBHSX, HaUMHAsI
C Ae(peKTOB KpHUCTAAAMUECKON pelleTKH U 3a-
KaH4YMBasl TPAHUIIAMH 3€peH, TpeluHaMH, II0-
paM® M APYTMMH MaKPOCKOIIMYECKUMU HEOAHO-
poaHOCTAMHU. B KauecTBe BO3MOKHOM IIPUINHBI
TIOASIPHU3AaI CPEABI PACCMATPHUBAETCS TaKyKe
nbe303(dexT. [TpepnnoraraeTcs, 4TO TPOILECCHI
0o0Opa30BaHUs U pPeAraKcauy 3apsA0B Ha OopTax
MHUKPOTPEIINH, 00pa3yIomuxcsi Ipyu pa3pylie-
HUY TOPHOM TOPOABI, BO30YKAQIOT IITMPOKOIIO-
AOCHBIU 9A€KTPOMATrHUTHBIN IIIYM, KOTODPBIA AUC-
CHUIIUPYET B CPeAe PacIpOCTPaHEeHUs U IIpeBpa-
maercsa B YHY KoneGaHUSA ¢ BEpXHEN I'PaHUIIEN
nopsgaka 1 I'm.

TpPYyAHOCTb MCCAEAOBAHUS TOTO KPyTa SIBAE-
HUU COCTOUT B OTCYTCTBUU KOHKPETHBIX AQHHBIX
0 IMapaMeTpax MeXaHOAAEKTPUIEeCKUX IIpeodpa-
30BaHMU Ha rayounHe. I'To sToit npuunHe B pabo-
TaX 3TOTO HAIPAaBAEHMS BBIABUTAIOTCS CKOpee
THUIIOTE3Bl, YeM IIPEAAATAIOTCS TeOpeTUIeCKue
MopeAr. OOBIYHO BCSI COBOKYITHOCTB YIIOMSIHY-
TBIX MEXaHW3MOB TreHeparuy SAeKTPOMarHuT-
HBIX BO3MYIIEHWH HEPEAKO PacCMaTpPUBAETCS
B TEOPHUHU B KQUECTBE BO3MOJKHBIX IIPUYMH IIPO-
HUCXOKAEHUS PETUCTPUPYEMBIX CHUTHAAOB. [Tpm
9TOM 3a49aCTyI0 HTHOPHUPYETCS TOT (pakKT, UTO
paccMaTpuBaeMble  OAEKTPOMArHWUTHBIE  BO3-
MYIIIEHHUS PaAMOBOAHOBOTO AMAlla30Ha MCIIHI-
TBHIBAIOT B IIPOBOASAIIMX ITOPOAAX 3€MHOM KOPBI
CHUABHOE TIOTAOIIIeHre. Takum 00pa3oM, OUEeBUA-
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HO, OHU MOTYT BBIUTHM M3 OYAroB reHepanuy Ha
3eMHYIO TOBEPXHOCTE AWIIHL B TOM CAyYae, €CAU
WX YaCTOTHBINM CHEKTP AEKUT B OOAACTH IIPO-
3PAYHOCTU AAST DSAEKTPOMATHUTHBIX BOAH WAU
WCTOYHUKU TeHepalluy HaXOAATCSI B CKUH-CAOE
AASI BTOTO YaCTOTHOTO AMalla3oHa. SIcCHO, 4To B
CAydYae BBIXOAA UBAYUEHUS U3 TAYOMHHOTO O4ara
reHepanuyu HEeOOXOAMMO IIPEAIIOAOKUTE CYIIe-
CTBOBaHME B HEM TTOAEU UPE3BBIYAMHO BBHICOKUX
HaOpPsS>KeHWH WAW BOAHOBBHIX KaHanAoB. OpAHAKO
UMEIOIIasiCsl COBOKYITHOCTH JKCIIEPUMEHTAaAD-
HBIX AQHHBIX, BOOOIIE TOBOPS, HE CBUAETEAB-
CTByeT O MeXaHW3Me TeHepary¥, OCHOBAHHOM
Ha SAEKTPUYECKOM MPOOOe HU B TOPHBIX ITOPO-
AAX Ha 'AyOMHe, HH B BO3AyXe BOAM3M 3eMHOU
MMOBePXHOCTH. [To 3TOM mpuYnHe BHUMaHME HUC-
CAepOBaTeAer KOHITEHTPUPOBAAOCH Ha PacCcMo-
TPEHUU aHCaMOASl U3AydYaTeAel, CBA3aHHBIX C
aHcamMOAeM PacKPBIBAIOIIUXCS TPEIuH U pea-
Am3anui 3(deKTa «KOTEePEeHTHOTO» YCUAEHUS
M3Ay4aeMOT0 04YaroM SAEKTPOMAarHUTHOTO CHUT-
Hana. C 3TUX MTO3UINH BIIOAHE OO'BSICHUM TaK>Ke
U WHTEpPeC K UCIOAB30BaHUIO OOAee HU3KHUX Ya-
CTOT, OTHOCAIIMXCA K YHY AnanaszoHy UAU K ellle
OoAee HM3KWM YaCTOTaM, Ha KOTOPBIX MOIITHOCTh
CKUH-CAOS AOCTaTOYHO BEAUWKa.

3aMeTuM, 9TO AAST PAAMOU3AYUYEHUST Merarep-
IIOBOTO W KMAOTEPIIOBOTO AMAalla30Ha MOIITHOCTH
CKUH-CAOS AASI TUIUYHBIX TEOIAEKTPUUECKUX
YCAOBUM COCTaABASIET COOTBETCTBEHHO ITOPSIAKA
10 m 150—200 M. I'lo aTOM mpUUYMHE OHO HE MO-
>KeT BBIXOAWUTH U3 TAYOMHHBIX OYaroB reHepa-
nmy. B mIpUIOBEPXHOCTHOM K€ CAOe 3a4acTyio
BechMa IIPOOAEMAaTUYHO HAUTU AOCTAaTOYHOE KO-
AWYECTBO UCTOYHUKOB U3AYUEHUS, HO €Ille TPYA-
Hee CBS3aTh €T0 C TeOAMHAMUYECKUMU ITPOIiec-
caMm Ha rayouHe [Cypkos, 2000].

[TopuepkHeEM ellle pa3: MPU aHAAW3e BCeX
YHOMSHYTBIX MEXaHW3MOB ¥ WMCTOYHUKOB Tre-
Hepalyuyu U3AYYEeHUsT IIPEATIOAATaAOCh, UYTO Teo-
cpeAa — MAaCCUBHBIA KOHTUHYYM. ODTO IIOPUCTAs
(AIOUAOHACKHIIIIEHHAs: CpeAad, obOAaparoinas B
o0IeM CAydYae MArHUTHOW CTPYKTypOM U Ha-
XOASIIAsACS B TMOAMarHUYIMBAIOIEM MarHUTHOM
TTOAe 3eMHOTO sapa. [1pu 3ToM B3amMOAeNCTBIE
reoCpeAbl C SIAeKTPOMArHUTHBIM TTOAEM OITMCHI-
BaeTCd B PaMKaX SAEKTPOAMHAMUKY CHAOIITHBIX
cpea. Ilpm paccMOTpeHWM TAaKOTO POAA 3apad
XapaKTepHO WCIIOAB30BaHWE «HOPMAABHBIX»
9AEKTPOMArHUTHBIX BOAH, XapaKTEPU3YIOITUXCS
ONPEAEAEHHBIM 3HaueHUeM KPYTrOBOUW YaCTOTHI
® ¥ BOAHOBOTO BeKTopa Kk, yAOBAETBOPSIONINX
OAHOPOAHOMY BOAHOBOMY YPaBHEHHIO U AO-
CTATOYHO TIOAHO XapaKTepU3YIOIMNX CBOMCTBA
CpeABI pacripocTpaHeHusi. Kak n3BecTHo, o0111ee
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pellleHWe ypaBHeHUN MaKCBeAAa B 3TOM CAY-
yae COAEpP’KUT AMHENHYI0 KOMOWHAIIMIO BCeX
«HOPMAaABHBIX» BOAH, TPAHUYHBIE YCAOBUS OAHO-
3HAYHO OIPEAEASIOT MX aMIAUTYAY, @ B3auMO-
AEVICTBHE CPEABI U TIOAS 3aAA€TCsI ITapaMeTpaMu
MaTepHaAbHBIX ypaBHeHUM. CKMHOBasg rAyoOnHa
B KBa3WCTAIIMOHAPHOM MPUOAVIKEHWHU, OIIpPeAe-
ASTIONIAst TAYOMHHOCTDL METOAQ, OIleHMBAETCs Ha
OCHOBE BBIPa’KEHUS

h=\2/p,00 ,

rae p0=471:']077 I'#/M — MarguTHadg IOCTOSAHHAS, G
— IIPOBOAMMOCTE CPEABI, ® — KPyTroBasd 4acToTa.

OpHaKO perucrpanusi TOAbKO MHTeIPaAbHOMU
WHTEHCUBHOCTHU TIOTOKA MMITYABCOB CYyIII€CTBEH-
HO 3aTPYAHSIET UACHTU(PUKAIIUIO PErucTpupye-
MOTO CUTHaAQ, MEXaHM3M ero reHeparuy U oTpe-
AEAeHUs eT0 UCTOYHUKOB. [T03TOMY Ha ITpakTHKe
TP OTTPEAEAEHUY TEOMEeTPUIECKIUX ITapaMeTpPOB
¥ TAYOMHBI TIOTPY’KEHUST aHOMAaABHOTO OO'BEKTa
(ero 11eHTpa TAKeCTH), KOTOPBIN reHepupyeT 13-
Ay4eHVe, OOBITHO UCXOAST M3 YIPOIEeHHBIX MO-
AeAel. B yacTHOCTH, ero anmmpoKCUMaIiuii B BUAE
1apa, KpPYroBOTO ITMAMHAPA, TOPU30HTAABHOU
VAU BEPTUKAABHOU NTAACTUHBI ¥ KCIIOAB30BaHUIO
CBsI3eM MEJKAY XapaKTepHLIMM TOYKaMHM aHO-
MaAbHOU KPUBOM HNAOTHOCTU IIOTOKA U3AYYEHUSA
BAOAB TPO(UAT HAOAIOAEHUM C UX reoMeTpude-
ckumu napamerpamm [Beccmeprtrblli, CoaroMa-
TiH, 1999; Yeban, 2001].

Metop EMMOMIL3 oprueHTHPOBAH B OCHOBHOM
Ha pellleHHe MHKEeHePHO-TeOAOTUYECKUX 3aAad
U n3ydeHHme HaIpsyKeHHO-AeOPMUPOBAHHOIO
COCTOSTHUSI IIPUIIOBEPXHOCTHBIX TOPU30HTOB U
OOBEKTOB pa3pesa. SCHO TaK)Ke, 9YTO He IIPEATIO-
AQraeTcsi ero UCIOAb30BaHUe IIPU UCCAEAOBAHU-
sIX Ha aKBaTOPUIX, KOTAQ Tpacca paclpocTpaHe-
HUS U3AYYEHUs IIPU €T0 BBIXOAE Ha IIOBEPXHOCTH
COAEPJKUT y4aCTOK, COOTBETCTBYIOIIUM XOPOIIIO
IIPOBOAAIEMY CAOI0 MOPCKOM BOABI.

HeobxopmMO OTMETHTH, YTO TIAOTHOCTL MU
MOMIHOCTL ImoToka EMOMII3 3aBucuT OT Mac-
mrraba reoAOTUYeCKUX mpoileccoB. [1pu aTom He
CAeAyeT OIPaHUYUBATHLCST PACCMOTPEHUEM TOAB-
KO OAHOTO MeXaHM3Ma reHepaluMu M3AYYEeHUd,
B YACTHOCTH, CBSI3@aHHOTO C W3MEHEeHWEeM Ha-
NPSIPKEHHOI'O COCTOSHUS MAacCHBA IIOPOA U pas-
BUTUS MHUKpOAedoOpManuii AOKAABHOTO Xapak-
Tepa. O4eBUAHO, CHHXPOHHO C IIEPUOAAMU AW-
HaAMHYHOCTH B HaIPSKeHHO-AehOopMUpyeMoM
COCTOSTHUM TOPHOTO MAacCHUBAa aKTUBU3UPYETCHA
He TOABKO TPEIINHOOOPa30BaHUE U CBSI3aHHOE C
HUM DAEKTPOMArHuTHOE U3AYUYEeHUe, HO 1 ITPOKC-
XOAAT U aKTUBU3UPYIOTCA POLecCh AudPy3un
(PAIOMAHOM KOMIIOHEHTBI T€OCPEABI C BO3MOJK-
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HBIM BEIHOCOM 1 00pa30oBaHMEM 3apsip0OB. SICHO,
YTO pacrpepereHre B HeM U3AyIaTeAel 9IAEKTPO-
MarHUTHOTO W3Ay4YeHUs He OYAeT COBIIaAATH C
MO3auKOM C(HOPMHUPOBABIINXCS B CPEAe Hampsi-
KeHUH, a OYAET ONIPEAEAITHCS KaK YIOMSHYTHI-
MM BEIIIE (PaKTOPaMHU, TaK ¥ AOKAABHBIMHU KO2(-
dunueHTaMn TpaHCPOPMAUM MeXaHU4eCKOU
JHEPTUU B DAEKTPOMAarHuTHyio. MHade roBops,
B CAydYae PacCIOAOKEHUS] UCTOYHUKOB DAEKTPO-
MarHUTHOTO M3AYYEHUS B IIPEAeAaX MOIITHOCTH
CKHH-CAOsI, KaK 3TO OOBIYHO ITPEAIIOAATAETCS B
Metope EMMOMIT3, ycaoBue ero reHepaiuu Oy-
AET OIPEAEASITHCS KaK MEeXaHWYeCKMMH CBOM-
CTBaMU IOPOA (B YaCTHOCTH, MOAYAEM YIPYTO-
CTH) TaK U, 4TO CYIILeCTBEHHO, KO3 (puimeHTaMu
MEeXaHOJAEKTPOMAarHUTHOTO IIpeoOpa30BaHUs.
O4YeBHAHO, CAEAYET OKHMAATH, YTO €Tr0 XapaKTe-
PUCTUKHU, OOYCAOBAEHHBIE aHCAMOAeM H3AyUa-
Tereld PA3AMYHOrO MaCIITaOHOTO YPOBHS, OYAyT
B OOABIIIEN CTEIIEHM OINPEAEASITHCS YCAOBUSIMU
Harpy’keHusi OAOKOB TOPHOTO MacCCHBa, YeM X
dusnveckumu cBoricteaMu. OpHAKO TaKas Tpak-
TOBKa He SIBASIETCSI MCYEPIBIBAIONIEN, XOTs OHa
U OomUpaeTcsd Ha AaOOpPaTOPHBLIM SKCIIEPUMEHT.
[TpupopHasi cpeapa CyIecTBYET U DBOAIOIIMOHM-
pyeT B IIPOCTPAHCTBE W BO BPeMEeHHW, Ha MHOTO
MOPSIAKOB OOABIIINX, YeM B AIOOBIX AabopaTop-
HBIX OITBITaX.

Metop ACOMI3. Ousuyeckass OCHOBA METO-
AAQ — SIBA€HHE CIIOHTAQHHOU SAEKTPOMArHUTHOU
9MUCCUH, TeHEPHUPYEMOU B AuTOCdEpPE B IIHUPO-
KOM AMAlla30He 4acTOT U 0OA3AQIOIIEeN YIIOPIAO-
YEeHHOM IIPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTY-
POM, TECHO CBSI3@HHOMU CO CTPOEHUEM U AMHAMMU-
KOM IeOCpEeAHI.

KonmenTtyarbHass  HOBHM3HA  HM3AAraeMoro
HaMM IIOAXOAAQ K MCCAEAOBAHUIO CIIOHTAHHOM
SAEKTPOMArHUTHONM 3MHUCCHU AUTOCHEPHOTO
IIPOVCXOKAEHUSI COCTOUT B IIPUBACUYEHUU HAEH
HEAMHEWMHOW AMHAMMKM, KOTAA Ha IepepHuN
[IAQH BBICTYIIAIOT HEYCTOMYMBEIE CUCTEMBI ¥ pac-
npepeAeHHbIe BO3OYAUMEBIE CPEABI, AEMOHCTPH-
pytoure OOABIIOE PAa3HOOOPa3ue TUIIOB [IOBEAE-
HUA U camoopraHmsanuu. CAy4aliHOCTb U XaocC,
BO3HMKAIOIIVEe B TAKUX CHUCTEMaX U IIPOSIBASIO-
mmecs B XaOTU4eCKOM KOAeOaTeABHON CTPYKTY-
pe Bapuanui reo@rU3ndeCcKUX IIOAEH, IPEACTaB-
ASIOT COOOU HEOTBEMAEMOE CBOUCTBO CUCTEMEIL.

Kak m3BecTHO, reorormyeckrue OOBLEeKThHI —
9TO OTKPBITBIE CHUCTEMEI, Pa3BUTHE KOTOPBIX
OIpeAeAsieTcs TAOOAABHBIMHU IIPOIleCCaMy dHeP-
TeTUKU, AeTa3alluy u AuHaMukKu 3eMAu. OCHOB-
HOU IPOAYKT Aera3aliuiid — (DAIOUABL, C TO3UIIUNU
HEAMHEWHOU AWHAMUKHU, IMPEACTaBASIIOT COOOM
CAOJKHYIO OTKPBITYIO JHEPreTHYeCKH KOHIIeH-
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TPUPOBAHHYIO AMHAMUYECKYIO CHCTEMY, TTOCTO-
SIHHO MEHSIOIIIYIO CBOM COCTaB U CBOMCTBA. B3a-
MMOAEUCTBHE TIPOIIECCOB Aera3aliil W TEeKTO-
HUYECKOTO Ae(POPMHUPOBAHUS COTPOBOKAAETCS
HEeAVHEWHBIMU IIPOIleCCaMM, IpUYeM (ATOUABI
CAY’KaT OAHUM M3 OCHOBHBIX (DAKTOPOB, OIIPEAe-
ASTIOITAX HEAMHEUHOCTb.

Takum oO0pa3oM, MBI UMEEM AEAO CO CPEAOU
(reocpepotii), oOAaAaloIe CBOMCTBAMU OTKPBI-
TBIX AMCCUTIATUBHBIX CHUCTeM. B cooTBeTcTBUU
C (PAYKTYallUOHHO-AMCCUIIQTUBHOM TeopeMOou
CTATUCTUYECKOU (PU3UKU, MeXaHU3M AO0U
AVUCCHUIIAIIUN  SIBASIETCSI OAHOBPEMEHHO U Me-
XaHU3MOM pOXAeHUsA (paykryanuu. [Ipm stom
POAbL HAYaABHOTO BO3OYKAEHWSI WTpaeT JHEp-
TMsi HU30B AUTOC(EpH, a aHaAOTOM aBTOBOAH,
XapaKTEPHBIX AAS aKTUBHBIX CPep, CAY’KAT AO-
KaAM30BaHHBIE HEPAaBHOBECHBIE 00AACTH — BO3-
MYIIIEHUS HaNPSKEeHHO-Ae(OPMUPOBAHHOTO
cocTosTHUS, (DOPMUPYIOIINECS W HENPEPBIBHO
U3MEHSIONIMeCsT TOA BO3AEUCTBUEM (DAIOUAOB.
HemnpepniBHOE IITyMOBOE CEHCMOAKyCTUYECKOe
U DAEKTPOMAarHuTHOE M3AyUYeHHe, PeTrucTpupye-
MO€e B reoCpeape B IIMPOKOM AMAlla30He YacToT,
CBUAETEABCTBYET O BBICOKOW JHEPTOHACHIIeH-
HOCTH AMTOCOEPH], a (PpakTarbHasg CTPYKTypa
CHUTHAAOB AQeT OCHOBAHUS MCKATh MEXaHNU3M ero
reHepanmy Kak HEKOTOPOIO0 KPUTHYECKOTO He-
PaBHOBECHOTO IIPOIlecca.

HmeloTcss BecoMble OCHOBaHUS NIPUHUMATH
B KayeCTBe MCTOYHHMKA CEMCMOAKyCTUUYECKOU U
SAEKTPOMArHUTHOW 3MUCCHUU (DPOHTHEL CaMOOp-
ragu3oBarHHoU KputuaHocTu (DCK). Hambonree
aAEKBATHOM NX MOAEABIO B YCAOBHUSAX (PPaKTaAb-
HOU reoCpeAbl IBAGIOTCS (DPOHTHI TPaAUEHTHOU
CKaASIpHOM TepKoAsdiuu. Kak u3BecTHoO, IIPOsB-
AeHUe CBOMCTB MEPKOASIIMOHHOTO THUIIA BEChbMa
BEpPOSITHO B IIOPOAAX C HU3KOW ITPOHUILAEMO-
CTbIO UAM B TPEIIMHOBATHIX Cpepax, a o0pa3oBa-
HUe (PPAKTAaABHBIX arperaToB B TAKUX CHUCTEMax
PE3KO YBEAMYHMBAET MOIIHOCTH CO3AaBaeMOTO B
HUX U3Ay4YeHUsi. [ToKazaHo, 9TO pa’Ke pearbHbIe
CpeAbl, He 00Aaparolue SIBHOM (PpakTaAbHOU
reOMeTPUYEeCKON CTPYKTYPOU, AEMOHCTPUPYIOT
CBOWCTBA, XapaKTepHbIe AN (PPaKTAaABHBIX TI0-
pucTheIX cpep [['miton u pp., 1991].

C skcnepuMeHTaAbHOM Toukm 3peHuss OCK
— HamboAee JIHEpPreTUYeCKW aKTHUBHBIM MCTOY-
HUK M3AYYEeHUU, a C TepPMOAMHAMHUYECKOU —
IIpeACTaBAsIeT cOOOM HEPAaBHOBECHBIU (Pa30BHIM
1mepexopA B OTKPBITOM cUCTeMe. 3aMeTHUM, 4TO
npocaynBaHue uMeeT AUMDPY3UOHHYIO IIPUPO-
Ay, ¥ TIO9TOMY PEaAM3YIOTCS YCAOBUSI AAS BO3-
HUKHOBEHMSI (PPAKTaABHOTO TeOMEeTPUYEeCKOro
IryMa. OTO YHUBEPCAABHBIN 3 deKT, 00yCAOB-
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AEHHBIN TOABKO HaAnuneM AU y3un [30CUMOB,
Aamiies, 1995]. CTpyKTypa (hpakTaabHOTO Ireo-
METPUYECKOTO IITyMa CyI[eCTBEHHO HEOAHOPOA-
Ha. B HEM mpuUCyTCTBYIOT BO3MYIIEHUST PA3ATY-
HOTO IIPOMCXOKAECHUS.

3aMeTUM TaKKe, 9YTO B HEOAHOPOAHBIX Cpe-
AaX HET PaCIPOCTPAHSIONINXCST BOAH, BOAHEI SIB-
aqiorcdg croguumu [Payrtuan, 2008]. Koaebanus ¢
AAVHOM BOAH, KPATHBIX XapaKTEPHOMY pa3Mepy
HEOAHOPOAHOCTEH (B 4aCTHOCTH, OAOKOB), 3aTy-
XaloT 3HAYUTEABLHO cAabee BOAH, AAMHA KOTOPBIX
TAaKOBQ, YTO B OAOKaX (HEOAHOPOAHOCTSX) He MO-
T'YyT BO3HUKATL CTOSTYME BOAHEL. B mTore cpeaa
BeAeT cebsa MopAO0OHO Habopy pe3oHaTopoB. [Tpu
9TOM CONYTCTBYIOIEE CTOSTYEH 3BYKOBOU BOAHE
9AEKTPOMArHUTHOE TIOAE CTOAB JKe CAaDO, KakK U
3BYKOBO€, 3aTyXalolllee B CPeAe, U B YCAOBHSIX
pe3oHaHca MOXKeT 00AaAaTh BechbMa 3aMeTHOM
AMIIAUTYAOM.

Konkpernsmpyem Tenephb caM IIPOIECC Me-
XAHOIAEKTPOMATrHUTHBIX npeoOpa3oBaHUU.
Kak m3BecTHO, B KadeCTBe OCHOBHOIO IIpeo0-
pa3oBaTeAs MeXaHMIeCKON DHEPTUN B DAEKTPO-
MarHuTHYIO TTPUHUMAIOT MEXaHU3M AWUIIOABHO-
O M3AyYEHHUsS 3apsSAOBOM MO3auMKH Ha OOpTax
PacCKpLIBAIOIIEUCS TPEIIUHBI UAUM UX aHCaMOAS
[Cox6epr u ap., 1988; Cypkos, 2000]. C dporTOM
CaMOOPraHN30BaHHOW KPUTUYHOCTU, OYEBHUAHO,
CBsI3aHO (POPMUPOBAHUE «BOAHBI» KOMIIAEKC-
HOM AMIAEKTPUYECKOM IIPOHUIIAEMOCTH, KOTO-
past aHaAMTUYECKH MOJKET OBITh IIPEACTaBAEHA B
BrAe (DYHKIIMU AMCCUIIQTUBHOTO BCIAecKa [Bo-
AoToB, 2002]. PaccemBaHue 3TOM «BOAHBI» IIPO-
HUIIAeMOCTH Ha MTOKOSIIIUXCS UAW ABVIKYIIUXCS
3apsIAaX, CTYCTKaX 3apsiAOB UAU AMIIOAEH, COAEP-
>KAIUXCSI B TeOCPeAe AW BO3HUKAIONIUX B HEHU
npu pacrnpocrpanennn OCK, dpopmupyer mm-
POKOAMAIIa30HHBIA CIIEKTP 3AEKTPOMArHUTHOTO
U3AYUEHUS.

B koHeuHOM HTOre B reocpepe popMuUpyeT-
Cs1 HEKOTOpOe COOCTBEHHOE IAEKTPOMAarHuTHOE
TIOA€, DBOAIOIIMOHUPYIOIee BO BpEeMEeHU U IIPOo-
crpaHcTBe. [Ipoeknusi 9TOM KapTHHBEI Ha 3€M-
HYIO IOBEPXHOCTH MOYKET OBITh 3a()UKCHUPOBaHa
B IIPOIlecce Ha3eMHBIX, adPO- UAUM Aa’Ke KOCMMU-
YEeCKUX CHEMOK, XOTS OHAa W MOJKET OKa3aThCs
CHABHO 3allyMAEHHOM NPUIOBEPXHOCTHLIMU U
aTMocepHO-NOHOC(hepHBIMU 3P eKTaMu.

[TprMeuaTeAbHO, YTO TIPOCTPAHCTBEHHBIE
MacuITadbl (ITapaMeTphbl) aHOMAAUM WHTEHCUB-
HOCTHU U3AYUIEHHUs CAaOO 3aBUCST OT IAEKTPOMar-
HUTHBIX XapaKTepPUCTUK pa3pe3a, a OIPEeAeAs-
IOTCSI B TIEPBYIO OYepeAb TAYOUMHOU OTPY KEHUs
«M3AYUYAIOIINX dIAEMEeHTOB». [Tpu 9TOM B 3aBUCH-
MOCTH OT YCAOBUHM UX PACIIONOKEHUS, Pa3MepOB,
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METOA AHAAU3A CTIOHTAHHOH SAEKTPOMATHUTHOM SMUCCHH 3EMAMU: ...

(pU3UIECKUX CBOWCTB T'€OCPEABl H3AydaeMoe
IIOA€, PETUCTPUPYEMOE Ha 3eMHOU TOBEPXHOCTH,
OKa3bIBAETCsI AOKaAM30BAaHHBIM B CBOEOOPa3HOM
«KOHYCe U3AYUYEHUSA» C YTAOM y BEPIIUHEI OT 60°
A0 82° a B CAy4Yae AOKAABHOT'O TOYEYHOTO M3-
AydaTerds — 71° [Aypasaul, 2011]. B npunnu-
IIe, 3TO IIO3BOASAET BOCCTAHOBUTH CTPYKTypHLIfI
KapKac UCCAeAYeMOro pa3pesa UAH, 10 KpalHeln
Mepe, BBIIIOAHUTE €T0 COAEPIKAaTEeABHYIO BH3Ya-
AM3AIMI0. SICHO, 9YTO B 3TOM CAy4Yae TAyOuHa IIpo-
HUKHOBEHWUSI IIOASI, OIIPEAEeAsieMast B IPUOATIKe-
HUU TIAOCKOM BOAHBI, HE SIBASIETCSI OIIPEAEASIO-
IIITMM Ka4YeCTBEHHBIM AMHAMNYECKUM CBOMCTBOM
9AEKTPOMArHUTHOTO TIOASI, YAOBAETBOPSIOINIETO
ypaBHeHUI0 AU dy3un.

YTO HOBOTO AAeT MOAEBON SKCIIEPUMEHT AAS
MOCTAaHOBKHU M TOHUMaHMS IIpoOAeMbI? B HacTo-
siIjee BpeMsl TeOPeTUYeCKUe ITOAXOABI K M3yde-
HUIO MEXaHW3MOB TeHepalluy U PacipocTpaHe-
HUS CIOHTAHHOW 3AEKTPOMArHUTHOU 3MHUCCHU
BCe ellle OrpaHUuYEeHbI AUIIb KauyeCTBEHHOM CTO-
poHoOU saBAeHUA [AeBmieHKO, 1995; I'yabeapMmy,
2007]. He cy1iecTByeT U MOAEAU TEOCPEAB], OAU-
HAKOBO IIPUTOAHOM AAST OTIMCAHUS BCEU COBOKYTI-
HOCTH U3AYYEeHUH, PETUCTPUPYEMBIX Ha TPAHUIIE
paspena «3eMAI—BO3AYX» UAM Hap Hero. B aTon
CUTyallul TPEACTABASIETCS aKTYaAbHBIM CKOH-
IIEHTPUPOBAThL BHUMAHKE U YCUAUSI Ha aHaAU3e
OKCIIEPUMEHTAABHBIX PEe3YABTATOB.

PeBYABTaTBI BBIIIOAHEHHBIX B IIOCA€AHHE T'O-
ABI OKCIIEPUMEHTAABHBIX pa60T 10 perucrpanmu
CIIOHT@HHOTO JAEKTPOMArHUTHOTO W3AYIEHUS
KakK Ha Cyllle, TaK ¥ Ha aKBATOPHUIX IIO3BOASIOT,
Ha HAIl B3TASA, IIOAYYUTH OTBETHI HA BBICKA3dH-
HBIE BEBINIE TEOPeTHYEeCKHe paccykpeHus. He
BA@BasICh B MMOAPOOHOCTH aNlmapaTypHO-METOAN-
YeCKOro oOecreueHuns IPOBEAECHUS TIOAEBBIX Pa-
6oT MeropoM ACOMO33, KOTOpbIE AOCTATOYHO
AETaAbHO OIMcaHbl B pabore [boraaHoB u Ap.,
2009a], oCTaHOBUMCS AMIIIL Ha OTAEABHBIX XapaK-
TE€PHBIX SKCIIEPUMEHTAANBHBIX Pe3yAbTaTaX.

OAHI/IM Y3 TAABHBIX API'yMEHTOB HAIIUX OII-
IIOHEHTOB SIBASIETCS BOIIPOC O BBIAEACHUU AM-
TOC(hepHON COCTaBALAIOIIEN Ha (POHEe OOABIIOTO
pasHooOpa3usg SAEKTPOMArHUTHBIX BO3MYIe-
HUM PAa3AWYHOU NPUPOABL B IIIMPOKOM AMANa3o-
He gacToT. B 2010 r. OBIA TPOBEAEH 3KCIIEPUMEHT
o perucrpanun COM33 B OAHOM U3 LITPEKOB
coastHOM 11aXTHI (T. Conepap, AoHelKas 06AaCTh)
Ha rAyOuHe nopsaka 260 m. VzmepeHus nposo-
AMAWCH Ha TPSIMOAMHEWHOM y4YacTKe IITpeKa
panHOM 800 M B HepaboTarolle maxre NPy MOA-
HOM OTCYTCTBUU AKTUBHBIX U ITACCUBHBIX UCKYC-
CTBEHHBIX TIoMeX (KabeAu, PeAbChl, KPEIAEHUS
U Ap.). [Ipu 3TOM Ha HOBEPXHOCTH MPOBOAUAUCH
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CUHXPOHHBIE M3MEepeHWs] CTaI[MOHapHOM CTaH-
yel, yCTAaHOBAEHHOW Hap InTpekoM. Cpas-
HEHVe IIOAYUYEHHBIX PEe3yAbTaTOB M3MepeHUH
(puc. 1) mokasano MOAHOE OTCYTCTBHE B IIOKa3a-
HUSIX TIOA3EMHOTO Iprubopa BAUSHUS aTMOoCcdep-
HBIX UICTOYHUKOB — HE YCTaHOBAEHO HU OAHOTO
MOAOOHOTO OAHOBPEMEHHOTO BCHAecKa. He-
CMOTPSI Ha HU3KUN YPOBEHb CUTHAAQ, OOYCAOB-
AEHHOTO TPUCYTCTBUEM IIPOBOASIINX COAEBBIX
OTAOJKEHWH, YCTaHOBAEH HAaKAOH COAEHOCHOU U
HUKEAesKallled CBUT, YTO CBUAETEALCTBYET O ero
AUTOC(EPHOM IPOUCXOKAECHUU.
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Puc. 1. Pe3yAbTaThl TOA3E€MHBIX IPO(MHUABHBIX U3MEPEHUN B
IITPEKe COASHOW IIaXThl (d) M CUHXPOHHBIX CTAIlMOHAPHBIX
doHoBBIX HabAOAeHUY COMMU Ha noBepxHOCTH (0).

Ha puc. 2 npuBepeHBl pe3yAbTATEL a3POCHEM-
KM MHTEHCUBHOCTH IIOTOKA M3AYUEHHS BAOAb
npoduieli, mepeceKkaroluX CeBEPHYIO M HOXK-
Hyto npubopTrosble 30HEI AAB. ITpeacTaBaseTcsa
OUEeBUAHBLIM IIOAOOUE M3MeHEeHUS WHTEeHCUBHO-
CTH U3MepseMOlM BeAUUYMHBI, a TakKe CXOACTBO,
B OOIIUX YepTax, IPOCTPAHCTBEHHOU CTPYKTYPHhI
aHOMaAUU B IIPEAEAaX Pa3AOMHBIX 30H, pa3Mephl
KOTOPBIX, HECMOTPSI Ha MX CYIIeCTBEHHOe pas-
AWYME, AOCTUTAIOT ABYX AECSTKOB KHMAOMETPOB.
XapaKTepHBIM SBASIETCSI Tak’kKe IIOSIBAEHUEe
Y3KOr0O MaKCUMyMa BOAU3U IIeHTPAABHOM 4acTU
pa3AOMHBIX 30H. CAepyeT OTMEeTHUTh, YTO HaOAFO-
AAeMBIll XapaKTep MHTEHCUBHOCTH U3AyYeHUS
BOAM3H PA3AOMHBIX 30H KaueCTBEHHO XOPOIIOo
CoTrAacyeTcs C paclipepeAeHUeM yIPYTuX Halps-
>KeHUM BOAU3U TaK Ha3bIBaeMOT'O KOHIIEHTPATO-
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pa HaNpsi)KeHUH. DTO AAeT OCHOBAHUE TIOAATaTh,
YTO IIPOCTPAHCTBEHHAS CTPYKTypa aHOMaAuU B
IIePBYIO OUepPeAb OIIPEAEAsIeTCs pPaclpeAeAeHn-
eM YIPYyTUX HalPsJKeHUN B AuTOCKhepe.
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Puc. 2. Cpeansis unteHcuBHoCcTb COMMU Hap pasAroOMHOMU
30HOH, OTPaHUYMBAIONIed ceBepHEIY (I, 2) U I0KHEIY (3, 4)
oopter AAB.

C IIeABI0 WMCKAIOUEHUS BAUSHUS ABUTATEAS
Ha IToKasaHus perucrparopa B 2011 r. BuepBuIe
OBIA MCIIOAB30BaH TIAQHEDP, 3aKpPEeNAeHHBIM Ha
paccrosguHuu 50 M oT camoAeTa. [Ipu 3TOM U3 1O-
Ka3aHUM adpoperucrpaTopa OBIAM MCKAIOUEHBI
oHOBLIE 3HAUEHUST U3AYIEHUSI, 3aPETUCTPUPO-
BaHHBIE CTAaIJMOHAPHOM CcTaHIUel. B KadecTBe
CTaIlMOHAPHOM CTAHITUY MCIIOAB30BaH PETUCTPA-
TOP, TEXHUYECKNE XapaKTePUCTUKHM M HaCTPOU-
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KM KOTOPOTO MOAHOCTBIO COBIIAAAAM C TAKOBHI-
MU AAS TIPUOOPa, YCTAHOBAEHHOTO Ha TIAQHEpE.
BEIAO BBIMOAHEHO HECKOABKO IIOAETOB IO CYyO-
MEPUAMOHAABHOMY PErmOHAABHOMY IIPO(HUAIO,
IIepeceKaroleMy HeKOTOPHIEe Pa3AOMBL CeBep-
"oro 6opra AAB. Ha puc. 3 mokazaHbl cpepHmne
3HaYEeHUSI WHTEHCHUBHOCTU TIOTOKAa (YHMCAA WM-
IIYABCOB) IIOCAE MCKAIOYEeHHs (DOHOBOTO CHTHA-
AQ, IOAYYEHHBIE IO YeThlpeM Ipoduasam. BepTtu-
KaABHOM 4epTOM IOKa3aHO IIOAOJKEHHEe pa3aoMa
BOAW3HU KPOBAU KPUCTAAUYECKOTO (PyHAAMEHTA
(rayOuHa nopgaka 2,5—4 kMm). CaepyeT OTMETUTD
BBICOKOE CXOACTBO B XapaKTepe U3MeHEeHUs WH-
TEHCUBHOCTH IIOTOKA: BO BCEX CAyUYasIX HAaOAIOAQ-
eTCs Pa3ABOEHHBIY ACUMMETPUYHBIN MaKCUMYM,
IIOAOYKEHHEe AOKAABHOTO MHUHHMYyMa COBIIQAQ€eT
C PasAOMOM KPHUCTAAAWYECKOro (pyHpAaMeHTa.
[IMuprHa MaKCHUMyMa COCTaBASIeT ITOpsiAKa 800 M
(mo 400 M ¢ Ka>kpA0¥M CTOPOHBI OT Pa3AoMa), uTo,
CKOpee BCEero, COOTBETCTBYET IITUPUHE IIpUpas-
AOMHOM 30HBI (30Ha BAMSHUSA pazaoMa). Kpome
TOTO, BUAHO IIOCTEIIeHHOE YMEHBIIIeHNe WHTEeH-
CHUBHOCTH IIOTOKA MO Mepe yAAAeHUSd OT IleH-
TparpHOM yacTtu AAB (BCe KpuBBIe IPUBEAEHEI B
OAHOM MacIitrade).
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Puc. 3. I3amenenus nnteHcusHocTy COMU B 1pubOPTOBON
30He AAB: a — 105KHBIN 60pT, 6 — ceBepHEIN 60pT. [TyHKTHD-
HbI€ AMHUU — IIOAOJKEHHE PA3AOMHBIX 30H.

[MoAyueHHBIE A@HHBIE TIO3BOASIIOT KaueCTBeH-
HO OLIeHUTH BKAAA AUTOCHEPHOU COCTABASIONIEN
B CyMMapHBIM cuUTHaA. B cpepHeM, YHCAO UM-
IYABCOB BAOAB IIpodrAelt u3MeHsIA0Ch B 20—30
pas, CyMMapHBIM BKAAA TAYOMHHOTO CUTHAAA MOT
cocTaBAATh 20 %, a B HEKOTOPBIX CAydYasX — 3a-
METHO OOABIIIE.

[TpocTpaHCTBEHHYIO YCTOWYMBOCTH HHTEH-
CUBHOCTH U3AYYEHUS PAAMOBOAHOBOTO AHalla-
30HA UAAIOCTPUPYET TaKyKe PHuC. 4, HA KOTOPOM
TMOKa3aHbl OAHOTHUIHBIE aHOMaAUU (OTMeUYeHBI
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AyraMH) B BeUBAET-IpeoOpa3OBaHHOM CHUTHA-
A€ BAOABL TIOTIEPEUYHBLIX U IIPOAOABHBEIX TPOQU-
Ael Hap, MeXBOAHEHCKON CTPYKTYypOM, pac-
IIOAOSKEHHOM Ha MeAb(pe HepHOro Mops BOAU3U
TapxaukyTckoro mnoayoctposa (KpbeIM, cheMKa
2009 r.). Harnune yCTOMYMBEIX QHOMAAWUM HaA
Me>XBOAHEHCKOU CTPYKTYPOU, PAaCIOAOKEHHOU
Ha aKBaTOPHM, CBUAETEALCTBYET O BBEIXOAE M3-
AyYYEHUsI Ha 3€MHYIO ITOBEPXHOCTb 4epe3 CAOH
MOPCKOU BOABL. MHaue roBops, HaaAn4dre XOPOIIIO
IIPOBOASITIEN BOAHOM TOAIIM HE OKa3bIBaeT 3a-
METHOTO BAUMSIHUS Ha PE3YABTATHI OKCIIEPUMEHTa
[Iyman u Ap., 2011].
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Puc. 4. Anomanaus nanreHcuBHoct COMU Hap MeXBOAHEH-
CKOU cTpyKTypoi (TapxaHKyTcKasi AOLIAAB) 10 HECKOABKIM
OAM3KHUM IIOIIEPEeYHBIM (a) U MPOAOABHBIM (6) IPOMUASIM.
Cpemka 2009 1.

OcTaHOBUMCS Ha HEKOTOPBIX XapaKTepHBIX
npumMepax 1o perucrpanyuu COMMU Ha mpoduaax
IIpu nepexope cyura—nmope. Ha puc. 5 npuseae-
HBI TPaUKU AKTUBHOCTU 3AEKTPOMArHUTHOTO
WU3AYYEHUs, IIOAYUYeHHBIe C IOMOIIbIO AeTaTeAb-
Horo anmnapaTa B 2009 r. 1o TpeM mapasrreAbHbIM
IpoduUASIM, IlepeceKaouM 0eperoByio AUHUIO
TapxXaHKyTCKOTO IIOAYOCTPOBa B CYOIIHPOTHOM
HarnpaBaeHnU. [TonokeHMEe 6eperoBoi AMHUY Ha
PUCYHKe TTOKa3aHO BepTHUKAaAbHOU yepTou. Pac-
CTOSTHHE MeKAY IPOPUASIMU COCTaBASIET 1 KM.

TI'eoppusuueckutl xypnar Ne 4, T. 34, 2012

Bupno, uro xapakTep 3anucerr COMMU Ha
npoduAgax (cepelii IBeT — 0e3 yCpepHEeHUd,
YEepHBIM — C YCPeAHEHHEeM) IIpU IIepexoAe OT
CYXOIIyTHBIX K MOPCKMM y4YacTKaM He IIpeTep-
IIeBaeT CYUIeCTBEHHBIX u3MeHeHUM. Chepyer
TaK’)Ke OTMETUTH AOCTATOYHO BBEICOKOE ITOA0OmE
B M3MEHEHUN MCXOAHOTO CHTHaAa Ha COCEAHUX
IPO(UASIX, UTO YKA3bIBAET Ha €r0 HECAYIauHbIN
XapakTep ¥ He IO3BOASIET OTOKAECTBASITH €T0
IIPUPOAY C ICTOUHMKAMU BEpPXHEH ITOAYCdEpPHI B
CHAY UX BPEeMEeHHOHN N3MEeHYNBOCTH.

Kak y>Xxe oTMedaroCh, OAHUM W3 OCHOBHBIX
SIBACHHM, 00eCIeunBaloIINX B KOHEUHOM CYETe
renepamnuio COMMU, gaBAseTcs aperasaliuss 3eM-
HBIX HEAD, MHTEHCUBHOCTE KOTOPOH, KaK M3BeCT-
HO, YCUAUBAaeTCd BOAU3U PAa3AOMHBIX 30H. OAHO
U3 TPOSIBAECHUMN BOCXOASAIIEU MUTPAIIUU (PAIOU-
AOB — (hopMHUpOBaHUE TEOXMMHUYIECKUX aHOMa-
AUH B IIPUIIOBEPXHOCTHOM TPYHTE, B Y4aCTHOCTH,
Ha) 3are’kaMU YTAeBOAOPOAOB. B aTol cBA3U B
2011 r. BuepBBle OBIAO IPOBEAEHEI COIIOCTaBAE-
HUe pe3yAbTaTOB MeTopa ACOMO3 u reoxu-
MHYECKUX HCCAEAOBAHUM TPYHTa B palioHe ba-
3areeBckoM naomaau AAB (puc. 6). OOpaiiaer
Ha cebst BHUMaHUe XOpolliee IPOCTPAaHCTBEHHOE
COOTBETCTBUE OOABITUHCTBA AOKAABHBIX MaKCH-
MYMOB TIPU OTCYTCTBHU CTPOTON 3aBHCHUMOCTH
MEJKAY WX aMIAUTyAaMU (9TO ¥ HE YAWUBUTEAD-
HO BBUAY PA3AUYHOU IIPUPOABI ABA€HHUN). Takoe
COOTBETCTBHE MOJKHO PacCMaTPUBATH KaK IIOA-
TBEP>KAEHUE B&XKHOU POAU AeTa3aluu B POPMU-
poBaHun COMU, x0T, 6€3yCAOBHO, AT OOAee
HAAEKHBIX BBIBOAOB HEOOXOANMEI AOTIOAHUTEAD-
HBbIE NCCAEAOBAHMS.

N3menenne HeopHOpOAHOCTU moAas COMU
BAOABb AMHUU NPO(UAS, ITepeceKalollero B In-
POTHOM HamNpaBAeHHU CTPyKTypy CyO0oTHHa
Ha [IpukepueHckoM Iiieabpe YHepHOro Mops
(rayouna mopa 50—60 M), moKa3aHO Ha puc. 7.
YcpepHeHUE AQHHBIX BCeX HAOAIOAEHUU IIPU T10-
A€eTax B IOAOcCe mopsaka 600 M IpakTUuecKu
HUCKAIOUAaeT BAMSHUE CyOBEKTUBHOIO (akTopa
Ha KOHEUHBIU pe3yabTaT. Kak caepyeT u3 pu-
CYHKQ, TeOMeTPHS BBIAEASIEMBIX CEeHCMOPa3BeA-
KOU CTPYKTYp (BHMU3Yy IIOKA3aH CXeMaTU4eCKUU
cericmoreonrorndeckui paspes [Housair Ta iH.,
2003]) yBEepEeHHO IIPOSIBASETCS B YCPEAHEHHOM
ncxopHoM curHare COMU.

CyI11ecTBEHHBIM PE3yAbTaTOM JKCIEePUMEeH-
TaAbHBIX HAOAIOAEHUM SBASETCS ITOCTOSTHCTBO
XapakTepa W3MEHEHUsS WMCXOAHOTO CHTHaAd
COMMU Bo BpeMenHOM Macitabe. Ha puc. 8 no-
KaszaHbl M3MEHEHMsI WHTEHCUBHOCTH aKTUBHO-
CTH OAEKTPOMArHUTHOTO M3AYIEHUS BAOAB ITPO-
duAg B ceBepO-3allaAHOM 4acTu YepHOro Mop4,
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Puc. 5. I'padpuku pacnpepereHuss uCXopHOro curiara COMMU, 3aperucTpupoBaHHbIE C A€TATEABHOI'O allllapaTta I10 TpeM Iapan-
AEABHBIM IPO(UASIM, IepeceKaoIuM 6eperoByio AMHIIO TapXaHKyTCKOTO IIOAYOCTPOBa (CeBepo-3alaAHbIN eAbd HepHoro

MOpS).

3apeructpupoBadubie B 2007 u B 2010 r. cooT-
BeTcTBeHHO ¢ 60opTa HUC «BArapumup [apiima»
[BoraaroB u Ap., 2007] u «IIpodeccop Boasumnrr-
kuii» [Koboaes, 2011].

TakuM o00Opa3oM, NIpUBEAEHHBIE MIPUMEpPHI
YBEPEHHO yKa3bIBalOT Ha HaAWUYUe yCTONYUBOU
AUTOC(EPHOM KOMIIOHEHTBHI 3IAEKTPOMarHuT-
HOM 3MUCCHYU, KOTOpas 00yCAOBAMBAET IIOPSAKA
20 % CcyMMapHOTO M3AYYEeHUs B IPU3EMHOU aT-
Mocdepe B PaANOBOAHOBOM AMala3oHe 4acToT.
[MpocTpaHCcTBeHHasa CTPYKTypa aHOMaAWM MIpu
IIOBTOPHBIX U3MEPEHUIX Hap OAHUMHU U TEMU JKe
reOAOTUUYECKUMU OOBEeKTaMU SIBASIETCS CXOAHOU
IIpU OTCYTCTBUU IIOAHOTO COBIapeHUs. CBg3b
U3AYUYEHUS IIPOCAEKUBAETCS C T€OAOTHUYECKUMU
00BbeKTaMU, PaCIOAOKEeHHBIMU Ha 'AyOMHaxX OT
HECKOABKUX KHUAOMETPOB AO HECKOABKUX AECST-
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KOB KHAOMETPOB, Ha TOPSAKW ITPEBBIMIAIOITIX
TOAITUHY CKUH-CAOSI AASI UCITOAB3YEMOT'O AMata-
30HA 9aCTOT, YTO CBUAETEABCTBYET O BO3MOKHO-
CTH BBIXOAQ U3AYUYEHUSI C OOABIITUX TAYOUH, B TOM
YUCAE TIPU MPOXOKAEHUU TPACChl PacIpoCcTpa-
HEHUs CUTHaAA Yepe3 MOPCKYIO TOAIILY.
3akaouenme. [lopBoAS — WUTOTH, MOJKHO
YTBEPIKAAQTb, YTO WHTEPIIPEeTalusl I[HUPOKOTO
ciektpa OMU, peructpupyemMbIx Ha 3€MHOU
ITIOBEPXHOCTU UAU HaA HEIO, OCHOBAHHAs Ha pe-
3yAbTaTax Aab0pPaTOPHOTO OIBITA M TeopeTHuye-
CKUX TIPEACTaBAEHMU KAACCUYECKOM IAEKTPO-
AMHaMUKN B PaMKaX KOHTHMHYAAbHBIX MOAEAeN
CpeA, COIpsi’KeHa CO 3HAYUTEABHBIMU TPYA-
HOCTSIMH, €CAU TPacca WX PacIpoOCTPaHEHUs K
TOYKE PETUCTpAIlNU BKAIOYAET U YYaCTOK, OT-
HOCSIIIMNCSA K 3eMHOM Kope. M3BecTHBIU Kpu-
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Puc. 6. Uamenenust uatencusHoctu COMU (a) m BeAMYUHBL
UHTEIPAAbHOTO MHAWKATOPHOTO IIapaMeTpa, OTPa’kalolllero
M3MEeHeHUs TeOXUMUUECKOTro cocTaBa (0).

3UC AETEePMUHUCTCKOM IMapaAUTMBI TeHepalluu
u pacupocrtpatenus DM auTochepHOro mpo-
MCXOXXKACHUSI CIIOCOOCTBOBAA MOSIBACHUIO MHEBIX,
OTAWYHBIX OT TPAAUITMOHHBIX, B3TASAOB Ha 3Ty
npobaeMy. CeTOAHS yrKe O0IIeu3BeCTHO, UTO AM-
ToC(epa IBOAIOIIMOHUPYET 110 3aKOHAM U KPUTe-

3

pUsSIM, IPUCYIITNM HEAMHEHHBIM AVCCUTIATUBHBIM
OTKPHBITBIM cucTeMaM. OHa SBASETCS aKTUBHOMU
Cpepo, CIIOCOOHOM (hOpMHUPOBATH PA3ANMYHBIE
(B TOM WmMCAe M XaOTWYHBIE) IIPOCTPAHCTBEHHO-
BpPeMeHHbIE CTPYKTYPHI, IPEACTaBASIONINE CO-
OOM UMIOYABCHI M (DPOHTHI BO30ykpeHUdA. Ei
OKa3anach IIPUCYIIA BHYTPEHHSIS CaMONIOAOOHAA
CTPYKTYPa, OIpeAeAdrolias CeuCMO3AEKTPO-
MarHWTHBIE TIporecchl. HepaBHOBeCHOCTH, He-
AMHENHOCTh, HEyCTOMUYNBOCTb PEAaAbBHOMN CTPYK-
TYpPBI T€OCPEABI — OCHOBHBIE MCXOAHBIE TTPUH-
IMIIBL, Ha KOTOPBIX AOAJKHA CTPOUTHCS TEOPUSI
CIIOHTA@HHOM SAEKTPOMAarHUTHON 9MHUCCHMN.

CaMBbI¥ MOIIHBIN U IIOCTOSIHHO AUCTBYIOIINHI
WCTOYHUK DHEPIUU B TeOoCpeAe, TPUBOASAIINH B
AEVCTBUE MEeXaHW3Mbl CaMOOPTraHU3aluu — Te-
IIAOBOM IIOTOK M3 3eMHBIX Heap. B cooTBeTcTBMI
C W3BECTHOM TeOpeMOMN CTaTUCTHUYeCKOoMn ¢du-
3UKH, MEXaHNU3M AIOOOM AMCCHUIIAIINU SIBASIETCSI
OAHOBPEMEHHO U MeXaHN3MOM POJKAEHUST (PAYK-
TyaI .

HamomHmM, 94TO TEPMHHOM «AWCCHUIIATHUBHAS
CTPYKTypa» MHOAYEPKUBAETCS TepMOAWHAMHUUe-
CKHU aCIIeKT IPOOAEMBI — CaMOOPTAaHU3YIOIe-
CSl CTPYKTYPHI POKAQIOTCA M CYIIECTBYIOT B Tep-
MOAWHAMWUECKHW AKTHUBHBIX CHCTEMax 3a CYeT
AVCCHUIIaTUBHBIX MIPOIECCOB YTUAU3AIUU JHEP-
TUW W JHTponuM. [Ipm 3TOM dHepreTudeckas
MOAIIUTKA TE€OCPEABl CIIOCOOCTBYeET (hOpMUPOBa-
HUIO aKTUBHBIX CHUCTEM, XapaKTepU3YIOIUXCS
HEAMHEWHOU AUHAMUKOM CUCTEeMbI (DU3NUECKUX
ITIOAEM ¥ @BTOBOAHOBBIMY MeXaHU3MaMU IIepeHo-
ca PAIOUAHOU KOMITOHEHTHI.

l'eocpepa BepeT ceba mOAOOHO HaAOOpPy pe-
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Puc. 7. CyOmupoTHBIN IPOodUAB a3poreodr3nyecKux HaOAIOAeHHUH, NTepeceKaoluil cTpykTypy Cyb66oTruHa Ha [IpukepueH-
ckoM Iteabde HepHOro Mops: a — yCpeAHEHHBIN rpaduK pacipepereHUust NCXOAHOro curiara COMM, 6 — cxeMaTUueCKUM

celicMoreoaoruyeckuii paspes [Housali ta in., 2003].
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Puc. 8. I'paduku pacnpepereHuss ucxopnoro curtara COMU], 3aperucrTprupoBaHHbIe 110 IPOMUAIO B C€BePO-3allapAHON YaCTU
mreabga Hepnaoro mopst B 2007 1. (@) u B 2010 1. (6) cooTBeTcTBeHHO ¢ 60pTa HVIC «BArapumup [Napmmun» [Boraanos u Ap., 2007]

u HUC «ITpodeccop Bopauunxuii» [Kob6oaes, 2011].

30HaATOPOB. B Hell dopMupyercs HeKOTOpoe
COOCTBEHHOE aKyCTOCEHCMOIAEKTPOMarHUuTHOE
IIOA€, TeCHO CBSI3aHHOE C ee CTPOeHUEeM U AWHa-
MUKOH, 9BOAIOIIMOHUPYIOIlee BO BpeMeHH U IIPo-
cTpaHCcTBe. Aaree, MHOTOUHCAEHHLIE Pe3yAbTa-
TBL IIOCAEAHUX A€T CBUAETEABCTBYIOT O TOM, UTO
MUCCHUIIQTUBHBIE TBEPAOTEABHBIE CTPYKTYPHI,
CaMOOPTaHU3YIOIINecs B OTKPBITHIX CHCTeMax,
SIBASIIOTCS. (DpaKTaABHBIMU. B CBOIO 04epeab, 3TO
3aCTaBASIET OTAABATh IIPEANIOUTeHHEe OAOYHO-
nepapxudeckoMy (PpakTarbHOMY) YCTPOUCTBY
re0CPEeAHL.

Kak m3BecTHO, (hpakTarbHBIE MOAEAU Kaue-
CTBEHHO MEHSIOT IIOAXOABI K BOAHOBBEIM SIBAE-
HuaM. B vactHocTH, 06paszoBanue PpaKTarbHBIX
arperaTtoB pe3KO yBEAUYUBAET MOIIHOCTL reHe-
pUpyeMoro B HHUX H3AydYeHHUs. TeM caMbIM Ha-
OAIop@eMble Ha 3eMHOM ITIOBEPXHOCTH BapHalluu
crioHTaHHOM OMUM u Apyrux reou3muuecKux
IIOAeY MOI'YyT MHTEPIPETHPOBATHCS KaK IIPOSB-
A€HHe AeTEPMUHUPOBAHHOI'O Xaoca B HepapXu-
YeCKU CTPYKTYPUPOBAHHOU ((PpaKTarbHON) reo-
cpeae U, BOOOIIe rOBOPS, SABASIOTCS IIPOAYKTOM
9BOAIOIIUY IEPKOASILINN.

Takum 00pa3oM, CeCMO3AEKTPOMAarHuTHBIN
LITyM AUTOC(EPHOTO IIPOUCXOKACHUS — ITO YHU-
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BepCaAbHBIN 3(P(eKT, He TPeOYIOUIUN ClIellianb-
HBIX yCAOBUM (pOpMUPOBaHUS (DPAKTaABHBIX 00D-
€KTOB U OOYCAOBAEHHBIM HaauuueM AUDDY3UU.
O4YeBUAHO TaK>Ke, UTO SAEKTPOAMHAMUKA TaKOU
CaMOOPTraHU3YIOMIEUCS CTPYKTYPhI OKa3bIBaeTCs
TeCHO CBSI3aHHOMN C ee MeXaHUKOM, (PAIOMAOAN-
HaMUKOM U TepMopWHaMUKoON. CAepOBaTeAbHO,
HUCTOAKOBaHUE pe3yAbTaToB MeTopa ACOMO3,
Kak U ero TeopeTudeckoe ob6ocHOBaHue, Tpeby-
FOT 3HAYUTEABHO OOAee AETAaABHOTO, YEM ITO MIPU-
HATO B MeTope EVMIOMIT3, moHMMaHusI CBOMCTB
reocpeAbl U 0OCOOEHHOCTelN ee DAEKTPOAWHAMMU-
k. TakuM 06pa3oM, IAEKTPOMarHUTHOE IIOAE,
dukcupyemoe npubopaMu Ha 3eMHON IOBEpX-
HocTH B paMkax MACOMO3, cOOTBETCTBYeT
9AEKTPOMArHUTHBIM IIPOIleccaM MHOTO TUTIQ, He-
KeAW TeM, YTO IIPOTeKaloT BOAM3U 3TOU I'paHU-
LBl pa3pena. SICHO Takyke, 4TO B OOIIEeM CAydae
He CYIIeCTByeT MOAEAU I'eOCPEABI, OAMHaKOBOU
M OOBSICHEHUS BCEX THUIIOB PErUCTPHUPYEMBIX
Bo3MylleHUN OMI U COOTBETCTBEHHO OOIIei
a1 MACOMOB3 u MEMOMIT3. M xoT4a npeatio-
CBIAKY TaKOU MAEOAOTUM OBIAU M3BECTHHI, TIPEA-
CTaBAEHHBIM B paboTe IOAXOA K aHaAU3Y CIIOH-
TaHHOW 3AEKTPOMArHUTHOM OMUMCCHUM, CMeHa
mapapUTMaAbHOM METOAOAOTHU UCCAEAOBAaHUM
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AAIOT BO3MOJKHOCTBH IIOAYUYEHUS Ka4eCTBEHHO
HOBOU MH(OPMAIIUU O TeOCPeAe U IIPOUCXOAL-
IIUX B HEY MPOIeccax U, B U3BECTHOW CTEIeHH,
CIIOCOOCTBYIOT TIPEOAOAEHUIO TEHAEHIIUM 3a-
MBIKQHMSI T€OIANEKTPUKU B KPYTy COOCTBEHHBIX
npobaeM. MOKHO HAAEAThCS, UYTO MBI IBASIEMCS
CBUAETEAIMU (POPMUPOBAHUS U CTAaHOBAEHWUS
HOBOT'O METOAA TeO(PU3NIEeCKON Pa3sBeAKH, OpH-
€HTUPOBAHHOI'O Ha U3y4YeHHe CTPOEHUs reocpe-
MBI ¥ TEOAVHAMHUYECKUX IIPOIIeCCOB B HEH.
Pazymeercsa, pasHooOpasme cHerupUIecKuX
CHUTyallul, NPUPOABI Bapuanuii DM, Harnmdme
IITyMOB PA3AMYHOTO IPOUCXOKAECHUS M HECTAIUO-
HApPHOCTH CIIOCOOCTBYIOT IMOSIBA€HUIO HECKOABKIX

TIOAXOAOB K ee UCTIOAB30BaHUIO TTPY PEIeHNUN aK-
TYaABHBIX TE€OAOTO-TeO(PM3NIECKUX 3apAad ¥, KO-
HEYHO, TPEOYIOT AAABHENUIIINX NCCAEAOBAHUH.

OAHAKO y’Ke cenyac SCHO, 4TO 3Ta OOAACThb
UCCAEAOBAHUN W Pa3paboOTOK, HAXOASAIIASICS B
AKTUBHOM (pa3e pas3BUTHS, OTHOCUTCS K UYUC-
Ay TeX, KOTOpBIE OIPEAEASTIOT COBPEMEHHBIN
YPOBEHb Te0(PU3NIECKON HAYKU U OTKPHIBAIOT
«(PYHAAMEHTAABHO HOBBIM ITyTh MCCAEAOBAHUS
3eMHBIX CTpyKTyp» [Malyshkov et al., 2011].
VIMeHHO ITO3TOMY HEOOXOAMMO IIPOAOAKUTE aK-
TUBHOE HAKOIIAEHWEe 3KCIIePUMEHTAABHBIX AQH-
HBIX ¥ pa3pabOTKy COOTBETCTBYIOIIUX METOAOB
UX UCTOAKOBAHUS.

ITpuroxkeHue

(@) KA&CCI/I(I)I/IKHHI/II/I 3AEKTPOMArHUTHBIX CUTHAAOB AI/ITOCq)epHOI'O IIPONCXO0KAECHUSA

Kak cBupeTeAbCTBYeT OOLIMPHEIN 9KCIIEPUMEHT, HaOAIOAQETCS OOABIIIOE PAa3HOOOpa3ue dAEeKTPO-
MarHUTHBIX BO3MYI€HUN, PETUCTPUPYEMBIX Ha 3€MHOU [IOBEPXHOCTH UAU IPU3EMHOU aTMocdepe B
WCKAIOUUTEABHO [IIUPOKOM AWAIIa30HE 4aCTOT — OT 1074 DO 10° ' 1 BeIIe. OpAHM U3 HUX BO30y>KAQ-
I0TCSI B aTMocdepe (Tpo30BBle pPaspsiAbl, IPEATPO30BOe U3AYUEHNe, HEelIPEePHIBHO-IIIYMOBOE PAaAUo-
U3AyYEeHHEe T'PO30BBIX OOAAKOB, [IUKAOHOB), ADyre — B Maraurocgepe u noHocdepe B pe3yabTaTe
B3aUMOAEMNCTBUS COAHEUHOI'0 BETpa C FeOMAarHUTHBIM IIOAEM WA IIPOHUKAIOT B MarHUTOCEepy U pAa-
Aee B aTMocepy U3 MeKIIAGHETHOM CPEABL, TPETbU FeHEPUPYIOTCS BHYTPU3EMHBIMUA UCTOYHUKAMU.

Kak n3BeCTHO, MOAABAAIOIASA YaCTh SHEPTUU IAEKTPOMArHUTHOTO IIOAS KOHIIEHTPUPYETCSA B TAAB-
HOM I'€OMarHuTHOM ITIOA€ 3€MAU, UCTOYHUKHN KOTOPOTO HAaXOAATCS B 3€eMHOM sppe. B mpeacTaBasio-
LIeM AAS HaC MHTEpeC AMAlla30He YacTOT HauOoAee MOIIHBIE U IIOCTOSHHO (DYHKIIMOHUPYIOIINUE UC-
TOYHUKU BO3MYII€HUU SAEKTPOMArHUTHOI'O IIOAS PACIIOAATAIOTCS B MOHOCPepe M MarHurocdepe.
W3naydeHne, reHepupyeMoe B reoCpeAe, TPAAUILIMOHHO CBA3BIBAIOT C 0Opa3OBaHUEM 3apSIKEHHBIX
AMCAOKALMY, TPEIUHOOOPAa30BaHUEM, IAEKTPOKUHETUUECKUMU ABACHUSIMH, PEAAKCALUOHHBIMU U
pPaspsaAHBIMU IIpolieccaMy, nbe303(dekrToM u Ap. OAHAKO MeXaHU3MEI IIpeO0OPa30BaHUsA dHEPIUU
ABVKEHUSI TOPHBIX IIOPOA B OHEPTUIO 3IAEKTPOMArHUTHOTO IIOAST, HECMOTPSI Ha YCUAMS MHOTUX HC-
cAepOBaTeAeld, OKa3bIBAIOTCS BeChbMa CAOKHBIMY, 3aIlyTaHHBIMU U HESICHBIMU.

K Hacrogmmemy BpeMeHU HeT YeTKOU KAaCCU(PUKAIIMUA SAEKTPOMArHUTHBIX CUTHAAOB AUTOCHEp-
HOTO IpoucxoykpeHust. OueBUAHO, HanboAee copeprKaTeAbHas IIONBITKA UX KAaCCU(UKAIUN IpU-
HapaesxkuT T. B. AeBmienko u A. B. 'yabeabmu [AeBiienko, 1995; 'yvabeabmu, 2007]. B cooTBeTcTBMHA C
X CXEMOM, BEIAEAEHO ABA TUIIA SIAEKTPOMArHUTHBIX BO3MYIIIEHUH, IreHepaliys KOTOPHBIX MOJKeT IIPo-
HCXOAUTH KaK CIIOHTAaHHO, T. €. BHe HEIIOCPEACTBEHHOM! CBSI3U C NIPOSIBA€HUEM CEeMCMUYHOCTH, TaK
1 BBIHYKAEHHO, BCAEACTBUE ABUYKEHUSI TOPHBIX IIOPOA IIPU CEeMCMUYEeCKOM BO3AeNcTBUN. CUTHAABL
3TOTO THIIA PA3AEASIIOTCS Ha TPY BUAQ, B 3aBUCUMOCTH OT TOT'O, F'eHEPUPYIOTCS AW OHU B ouare cerc-
MHYECKOTO COOBITHS, Ha (DPOHTE CEUCMUYECKOU BOAHBI UAU BO30DYKAQIOTCSA CEMCMUYECKOU BOAHOH,
MOCTUTTIIEN ITyHKTa perucrpanuu. [1py 3ToM Ka>KABIM U3 3TUX TPeX BUAOB BHIHYKAEHHBIX CUTHAAOB
MO>KeT BO30Y’KAAQThCSI B pe3yAbTaTe AeMCTBUS Ae(pOPMaIMOHHOTI0, MHAYKIIMOHHOI'O MAY UHEPINOH-
HOTO MeXaHNU3MOB reHepaliy, KOTOpbIe, B CBOIO OYepPeAb, IIOAPA3AEASIOTCS B 3aBUCUMOCTH OT TOTO,
KaKOM THUII ABUJKEHUS dAeMeHTa AMTOC(ephl OTBETCTBEHEH 3a reHepalliio — BEeKTOp lepeMellleHUH,
CKOPOCTh Ae(pOpPMaIU UAU YCKOPEHUeE.

C yuyeToM ueThIpex MeXaHM3MOB reHepallii — UHAYKITMOHHOTO, MHEPIIMOHHOTO, AeOpPMaIMoH-
HOI'O U Mbe30MarHuTHoro, A. B. 'yAbeABMU IIPEAAOIKEHO AOCTATOYHO OOIlee AMHEWHOE YpaBHEHUE
reHepanyuy IIepeMeHHOTO MarHUTHOI'O TIOAS, YUUTHIBAIOIIEro OCHOBHBIE A€MEeHThl MeXaHUKHU rop-
HBIX IIOPOA — YCKOpeHUs, AedpopMaluio U HanpsikeHue. [1pr ero BEIBOAE TPEAIIOAATAAOCE, YTO IIPO-
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BOAMMOCTB TOPHBIX ITOPOA G, TTapaMeTphl MeEXaHOMAarHUTHOM TpaHC(OPMaIiy, a TakKe CTOPOHHHE
noast Eq 1 B, mpucyTcTByIOIKE B Cpeae, OAHOPOAHO PacIIPeAeAeHEL B IPOCTPAHCTBE U HEe 3aBUCAT OT
BpeMenU [['yabeapmy, 2007]. OTMeuaeTcs, YTO NOAYUEHHOE YpaBHEeHNe TeHepallul CAeAyeT pellaTh
IIPY 3aAQHHOM ABVIKEHUM cpepbl. OAHAKO YpaBHEHHE COAEPIKUT, IO MEHBIIEeN Mepe, IATh (heHoMe-
HOAOTHMYECKUX TTapaMeTpoB, 6e3 mHMOPMalu O KOTOPHLIX €ro pelleHre B 3HaUNTEABHOU CTeleH!
TepsieT CMBICA. B CTOAB CAOJKHOU U HEOIIPEAEAEHHOM CUTyallul, OUEBUAHO, KaKeTCsl OOAee IIPOAYK-
THUBHBIM KAACCU(PUITMPOBATH AUTOCEPHBIE CUTHAABI, ONTMPAsICh Ha TUT IIOCTYAUPYEMOU MOAEAHN Te0-
cpepbl. Mcxoast U3 IPUBEAEHHBIX B paboTe MOTHUBOB, MOJKHO MOTBITATHCSI KOHKPETU3UPOBATE IIPEA-
roxxenHyto B. T. Aesmienko u A. B. I'yabeabmu cxeMmy kaaccupuranum ASOMC, IpepCTaBUB ee B

CAepAyHoIeM CXeMaTU49eCKOM BUAE.

Kaaccudukanust 3AeKTPOMarHuTHHIX U3AYYE€HUI, PETHCTPUPYEMBIX Ha 3€MHO IOBEPXHOCTHU

¥ B IpU3eMHOI1 aTtMocdepe

MarnuTtocdepHO-UOHOCEPHBIE

{

ATMochepHbBIe UCTOYHUKU:
T'PO30BEBIE PA3PSIABL;
HeIIPePBIBHO-IITYMOBOE PAAUO- -
U3AyYEeHHe I'PO30BBIX 0OAAKOB
¥ IIUKAOHOB;
[IPEAIPO30BO€E U3AYYEHHE U AD.

DAeKTpOMarHuTHhIE U3AYyYe-
| HUSI, PErUCTPUPYyEMBIE Ha rpa- [€
HUIIE «3€MASI—BO3AYX»

W3AydeHNs: aHTPOIIOTeHHOT'O
IPOUCXOKAEHUS: IAEKTPO-
papuoyctaHoBKky, ASI, nrymsl
ABUTATEAEN U AD.

AntochepHbIe UCTOUHUKU

BBIHYKAEHHOE YAEKTPOMarHuTHOEe U3AyYeHue

TeopeTm{eCKa}l OCHOBaA OITHCAHUS: KAaCCHU4YeCcKad
OAEKTPOAMHAMMKA CIIAOIIIHBIX CPEA.

CnoHTaHHas 3A€KTPOMarHuTHasi SMUCCHUS

Teopern4eckast 0OCHOBa OIMMHCAHUS: SAeKTPOAVHAMU-
Ka (bpaKTaAbHBIX CPEA,

Moaeap reocpeabl: TaCCUBHBIN TPOBOASIINN KOHTH-
HYYM (CHAOIIHAg Cpepad). DTO NOPUCTask BAArOHACHI-
LIIeHHas Cpepd, 00AAAQIOIas MAarHUTHOM CTPYKTYPOK
W HaXOASAIIASICS B TTOAMarHUYWBAIOIIIEM TTOAE 3€MHO-
TO gApa.

Mopeab reocpeAbr: AVICKpETHasI HepapXuyecKy
CTPYKTypPUPOBaHHAad (PpakTarbHasA) cpepd — OTKPHI-
Tast AVCCUTIATUBHASI CAMOOPTaHM3YIOIAsICsl CUCTEMa,
yepe3 KOTOPYIO OCYIIECTBASIETCS] HeIPepLIBHBIN ITe-
PEHOC HEePTUH U BeleCTBa U3 HEAD 3eMAM.

HcxoapHBII NPHHLHI HCTOAKOBaHHS: IPUHUMAETCS,
YTO IIPOLECCHl B reoCcpepe U B AaOOPATOPHBIX YCAO-
BUSX NPUHIUINAABHO He Pa3AMYaloTCs; OCYIecT-
BAsSIeTCSI IePeHOC Ha TeoCPeAy pPe3yAbTaToB Aabopa-
TOPHOTO MOAEAWPOBAHUS IIPOIECCOB pa3pylleHus
00pas3IoB FOPHEBIX ITOPOA, COIIPOBOJKAAEMBIX IeHepa-
nuert OMU. Ha 3Tolt OCHOBEe IPOBOAUTCS IIOCTPOE-
HHe CaMOCOTAACOBAaHHOU CUCTeMBbI ypaBHEHUM KAaC-
CUYeCKOU SAeKTPOANHAMUKU U MeXaHUKM CIIAOIIHOM
CpEeABL.

HcxoaHBIH NPHHLHI HCTOAKOBaHHS. IPUHUMAETCS,
YTO B reocpepe Kak B OTKPBITOM HepaBHOBECHOU ca-
MOOpPraHM3yIOIeNCsl CUCTEMe PeaAnu3yIoTCs U PUH-
IUIIMAABHO HOBBIE SIBA€HHS, B TOM YKMCA€ BBICOKOYA-
CTOTHBIM CECMUYECKUN U IAEKTPOMArHUTHBIN IITyM
KaK Hen30e KHBIN Pe3yAbTaT IIPOIeCCOB AUCCUTIAIIUI
IOCTymarolle U3 HeAp 3Hepruu. B cOOTBeTCTBUU C
(AYKTYallUOHHO-AUCCUIIATUBHOU TeOpeMOM CTaTHu-
CTUYECKOU (PU3MKM, MEXaHM3M AIOOOU AVCCUIIAIUN
OAHOBPEMEHHO SIBASIETCSI ¥ MEXaHNU3MOM POKAEHUS
dAyKTyalul, B pe3yabTaTe B AUTOChepe (DOpMUPY-
eTcss COOCTBEHHOE aKyCTOCEMCMOIAEKTPOMArHuTHOe
IIOA€, TECHO CBSI3@aHHOE CO CTPOEHUEeM U AUHAMUKOM
reoCpeAbl, 3BOAIOIIMOHUPYIOIlee BO BpeMeHM U B
IIPOCTPAHCTBE.

HcTOYHHKH H3AYYEeHHS. dAEKTpUUecKasl IOAsSpH3a-
U CpeAbl, BO3HUKaAlOIas P MeXaHWYeCKUX Ha-
NPSDKEHUSIX B KPUCTaAAaX AUIAEKTPHKAa, B MUHepa-

HUcTtoYyHUKH CEeHCMHYEeCKOH H 3AE€KTPOMAarHUTHOH
SMHCCHH: TIepeXOAHOe (hpaKTarbHOe U3AydeHHe (pac-
cessHUME), BO3HUMKAIOIee IMPU MPOXOKAEHUM (PPOH-

58

TI'eogpusuueckuti xypnar Ne 4, T. 34, 2012



METOA AHAAU3A CTIOHTAHHOH SAEKTPOMATHUTHOM SMUCCHH 3EMAMU: ...

AdX M TFOPHBIX IIOPOAAX, AMOO DAEKTPHU3AlUs — II0-
sIBA€HHe M30LITOYHOTO JAEKTPUYECKOro 3apsipad; B
KauecTBe BO3MOKHOM IPUYNHBI TOASIPU3AIUN CPEABL
paccMaTpuBaeTcs TakKe be303PdeKT.

Ta (BCIIAECKA) AUDAEKTPUIECKON IIPOHUIIAEMOCTH Ha
3apsAaX, CTyCTKaX 3apsA0B, AUIIOASX, COAEPIKalUX-
Cs1 UAM BO3HMKAIOUIUX B TeOCpPeAe IIPU ero paclpo-
CTpaHEeHWH.

OnncaHue H3AYYE€HHS. B BUAE IINOCKUX MOHOXPOMa-
TUYECKUX BOAH, XapaKTEePHU3YIOUIUXCS OIpPeAeAeH-
HBIMU 3HAYEHUSIMU KPYTOBOM 4aCTOTHI ® ¥ BOAHOBOTO
BekTopa k. HopmanbHBIE BOAHBEI — BCe IIPOIOPIINO-
HaAbHBIe MHOXHUTeAIo expli(kr—w?] pelieHus opHO-
POAHBIX YpaBHeHUU MaKcBeAAa.

Onmncanne H3AYYeHHST aHaNOT HOPMAaABHBIX BOAH
— aBTOBOAHBI, XapaKTEPUCTUKN KOTOPBIX OIIPEAEAsI-
IOTCS CBOMCTBAMU CpPeAbl. B3auMopelcTBys U KOOp-
AVHUDPYSACh MeKAY cOO0M, B HEOAHOPOAHOM Teocpeae
OoHU (POPMUPYIOT CTOSYME BOAHBEL lIcmoab3oBaHue
TaKUX NOHATHH, KaK «Ay4eBasl TPAEKTOPUSI» UAU KAY-
yeBasi OIITUKA», TPOGAEMATHIHO.

YpasHeHHne reHepanuu ['yabeapmu, 2007]:

OB(r,t :
&:C—VZB(r,t)-kac(r,t) .
rae ot 4nc
ov
c=0—+VvxB +BOE +VxM,
ot
olnc
B= 20 5 Mf=(71 p116i+72}::]‘)Bojv
A B, v, Ay — TIapaMeTPBEI MEXaHOMArHUTHOM TPAHC-
dopmanmu, V — CKOPOCTL TepeMeleHus TOPHBIX
TIOPOA.

YpasHeHne reepanum [lllyman, 20104, 0]:

OB,(r,1)
t

0

TAE o =c2/4ncs,.j. — marpuna auddysun, F(B) — He-
AMHeHNHas (DYHKIWS, olpepeAseMas AMHaMUYHOCTBIO
IIPOIIECCOB B I'eOCPEAE.

a,B,+F(B),

XapakTepHble BeAHYHHBI H 0COOE€HHOCTH:

— AAVHA BOAHBI B CAy4ae CAabOIOTAOIIAIoNIEeN cpe-
ABL;

— rAyOWHA IPOHUKHOBEHUS B CAyYae HaAWYUS I10-

raoienus (AU Py3noHHOe NPUOAUIKEHNE);

— OOBIYHO MCIIOAB3YIOT ABa AMania3oHa HabOAIoAe-
Huii [Cypkos, 2000]: OHY (VLF) ¢ ucrounukamu us-
AyYEHUS B IPUIIOBEPXHOCTHBIX CAOSIX 36MHOM KOPHI,
CBSI3aHHBIMU B OCHOBHOM C MUKPOpAaCTPeCKUBaHUEeM
nopop, u CHY (ULF) ¢ ucrounukaMu, KOTOpble HaXo0-
MATCSI B 0OAAQCTU TTOATOTOBKY OYaroB CEHCMUYECKUX
COOBITUHM U OO0YCAOBAEHEBI HECTaIlMOHAPHBIM TeUeHU-
eM IIOPOBOTO (PAIOMAA CKBO3b PACTPECKHUBAIOIIYIOCS
IIOPOAY.

XapaKkTepHble BeAHYHHbI H 0COOEHHOCTH:

— HaAWYVe KOHYCa PaCCesiHUS;

— HaAMYMe HEeTUIIWYHBIX SBACHUNU B BUAE AOMU-
HAHTHBIX YacCTOT, MEXaHU3MOB IIepeHOca SHEepTUu
KoAeOaHUM B 60Aee HU3KOUYAaCTOTHYIO UAU OOAee BbI-
COKOYAaCTOTHYIO 00AACTH; HAAWUYVEe HeOOBIYHOU 3aBU-
CHUMOCTH OT CTPYKTYPBI T€OCPeABl M CAaboM — OT ee
3AEKTPOMArHUTHBIX TapaMeTPOB pa3pesa;

— BBICOKAsl YyBCTBUTEABHOCTE K BHEIITHUM BO3AEH-
CTBUSM: IIPOIleCCaM AeTa3allii 3eMHBLIX HeAp, IIPHU-
AUBHBIM BO3AEUCTBUSIM U AP.

Cnucok AnTepaTypsl

Atizenbepr-Cmenanenko M. B., Llllep E. H. Moaeanpo-
BaHMeE BOAHOBLIX SIBA€HUHU B CTPYKTYPUPOBAHHBIX
cpepax // dus. mezomexanuka. — 2007. — 10, Ne 1,
— C. 4757,

Beccmepmnurili A. @., Coromamun B. H. Pemenwne
WH>KeHEePHO-TeOAOTHYECKUX 3aAa4 Ha OCHOBa-
HUHM pEe3yAbTaTOB HAOAIOAEHWH €eCTeCTBEHHOI'O
MMITYyABCHOTO 3AEKTPOMArHUTHOTO IIOAST 3eMAU //
leodus. xypH. — 1999. — 21, Ne 1. — C. 119—126.

Borganos IO. A., bongapenxo H. B., 3axapos . I'., Aoti-
ko H. I1., Aykun B. B., YepnsikoB A. M., Hepmos O. P.
AmnmnapaTypHO-MeTopAuuecKoe obeclieueHre MeTo-
Ad @HAAU3a CIIOHTAHHOM 9A€KTPOMArHUTHOU OMUC-
cum 3eMau // Teodus. xypa. — 2009a. — 31, Ne 4.
— C. 34—43.

Borganos [O. A., Koboaes B. II., Pycakos O. M., 3a-
xapoB H. I'. TeonmoAIpuTOHHOE 30HAUPOBaHME Ta-

TI'eoppusuueckutl xypnar Ne 4, T. 34, 2012

30HOCHBIX CTPYKTYD CEBEpO-3alapHOTrO Ineabda
YepHoro Mops // Teororus u oAe3HBIE UCKOIIae-
Mble Muposoro okeana. — 2007. — 22, Ne 4. —
C. 37—61.

Borganos IO. A., IlasroBuu B. H., Illyman B. H. Crios-
TaHHAs 3A€KTPOMArHUTHAsA 3MUCCHS AUTOCHEDEHL:
COCTOSIHME NIPOOAEMBI U MaTeMaTUdeCKUe MOAEAU
// Teopus. xypu. — 20096. — 31, Ne 4. — C. 20—33.

Bboaomos B. H. O6o01enHas pyHKnug Kantopa u nie-
pexopHoe (hbpakTarbHOE paccesiHue // JKypH. TexH.
dpuzuku. —2002. — 72, Boin. 2. — C. 8—15.

BacuabeB A. H., Pomanosckuti FO. M., fAxno B. I'. AB-
TOBOAHOBBIE IIPOIIECCHl B PACIPEACACHHBIX KUHe-
TUYeCKUX cucremax // Ycuexu ¢pus. Hayk. — 1979.
— 128, BoIim. 4. — C. 625—666.

Bunorpagos E. A., Aopogees H. A. TepMOCTUMYAU-
pOBaHHBIE JAEKTPOMArHUTHBIE IIOASI TBEPABIX

59



B. H. IIIYMAH, B. [1. KOBOAEB, B. U. CTAPOCTEHKO, U. 5. 5YPKUHCKWH U AP.

Ten // Ycenexu ¢dus. Hayk. — 2009. — 179, Ne 5. —
C. 449—485.

Boa A., Turam A. TlepBuUuHBIE BOAOPOA M TEAMU Kak
UCTOYHUKM 3Hepruu 3emaerpsicenuit // Fenesuc
YTA€BOAOPOAHBIX (DAIOMAOB U MECTOPOSKACHUN. —
Mocksa: TEOC, 2006. — C. 160—166.

Bopo6reB A. A. O BO3MOXHOCTH BO3HUKHOBEHWUS
3AEKTPUYECKUX Pa3psiAOB B Heppax 3emau // eo-
aorud u reopusmka — 1970, — Ne 12. — C. 3—13.

BopobreB A. A. PaBHOBecue 1 IIpeoOpa3zoBaHue BUAOB
3Hepruu B Heppax. — Tomck: M3p-Bo ToMmckoro
yH-Ta, 1980. — 211 c.

I'enwagm IO. C. 3eMAs — OTKpPBITask CUCTEMA: I'eOAO-
ruyeckue u reopusndeckue CAeAcTBus // Ousuka
3eman. — 2009. — Ne 8. — C. 4—12.

T'ution 3., Mumecky K. A., FOren )XK.-I1., Py C. ®paxk-
TaABl ¥ IIEPKOASIIINS B IIOPUCTON cpepe // Ycuexu
¢us. nHayk. — 1991. — 161, Ne 10. — C. 121—128.

TI'ox6epr M. b., Moprynos B. A., [1Ioxomeaos O. A. Cetic-
MOSAEKTPOMAarHuTHLIE sBAeHUs. — Mocksa: Hay-
Ka, 1988. — 174 c.

I'yabeasmu A. B. WneprinonHble 3(p@eKTH B KOpe U
marautocdepe 3emau // Ousuka 3eman. — 2006.
—Ne 1. — C. 50—56.

I'yabeabmu A. B. YABTPaHU3KOYACTOTHBIE BOAHBI B
Kope U B Mmaruutocdepe 3emau // Ycmexu pus.
Hayk. — 2007. — 177, Ne 12. — C. 1257—1276.

I'ygpearg M. A. Ceticmudeckuit nponecc. Pusuko-
xuMuueckue acnektol. — Kopoaes: LIHMKMaw,
2007. — 160 c.

AasrigoB B. A., 3bikoB B. C., MuxatiroB A. C. Kune-
MaTHKa aBTOBOAHOBBIX CTPYKTYP B BO30YAUMBIX
cpepax // Yenexu dus. Hayk. — 1991. — 161, Ne 8.
— C. 45—86.

Aanurenko B. A. K Teopuu ABMXKeHUS OAOUYHO-
repapxXudeckux reopusudeckux cpea // Aoka. AH
Ykpaunsl. — 1992. — Ne 2. — C. 87—90.

Aybposckuti B. A., CepreeB B. H. KpaTtko- u cpeame-
CpouYHBIe IIPEABECTHUKM 3€MAETPSICEHUM KakK
TIPOSIBACHUE HECTaOMABHOCTH CKOABKEHUS BAOAD
pasaromoB // @uswuka 3emau. — 2006. — Ne 10. —
C.11—18.

Aypangun A. B. CTpyKTypHO-TeKTOHUUECKUM aHaAU3
AQHHBIX AWCTAQHIIMOHHOTO 30HAWPOBAHUS 3€M-
au // Teomatnka (Geomatics). — 2011, — Ne 1. —
C. 48—51.

3oromyxun M. B., Kaaunun FO. E., AorunoBa B. U.
TBepAOTEABHBIE (DpAaKTAAbBHBIE CTPYKTYPHI // AAb-
TepHATHUBHAs dHEPreTHUKa U 3Kororust. — 2005. —
Ne 9 (29). — C. 56—66.

60

3ocumoB B. B., AamweB A. M. OpaKTarbl B BOAHOBBIX
nporieccax // Ycuexu ¢us. Hayk. — 1995. — 165,
Ne 4. — C. 362—402.

Habunckut 1O. A., Keagbiww A. B. BzaumMopelicTBue
9AEKTPOMArHUTHOTO M3AYYEHUS C BEIeCTBOM. —
Mocksa: M3a-Bo Mock. yH-Ta, 1989. — 304 c.

Kagomues b. b. AuHamuKka u uHpopManus // Ycnexu
du3s. Hayk. — 1994. — 164, Ne 5. — C. 449—531.

KoboaeB B. IlI. AOCAIpAHO-METOAMYHA KOMIIAEKCHA
reoAoro-reoizuuHa ekclepunig 66-ro  pelcy
HAC «IIpodecop Bopguuipkuii» B 3axipHil yac-
tuHi YopHoro mMops // Teoaor Ykpainu. — 2011. —
Ne 1. — C. 40—62.

Kysneyos C. I1. AuHaMUYeCKUIN XaoC M OAHOPOAHO-
runepboAmYecKyue aTTPaKTOPhL: OT MaTeMaTUKU K
¢usuke // Yenexu dpus. Hayk. — 2011. — 181, Ne 2.
— C. 121—148.

AeBwenko B. T. CBepxXHU3KOYACTOTHBIE JAEKTpOMAr-
HUTHBIE CUTHAABL AUTOC(EPHOTO MPOUCXOKACHUS!
ABTOped. puc. ... A-pa pus.-mar. HayK. — MocKBa:
OH®3 PAH, 1995. — 36 c.

HukoaaeB A. B. Pa3BuTre MeTOAOB HEAMHEMHOU Ireo-
pusuky // DAEKTPOHHBLIM Hay4YHO-MHQOPMAII.
KypH. «Bectauk OITITT PAH», OHO3 PAH. —
2002. — Ne 1 (20).

Hougati M. B., Mapkosa I. I, Tipnsax A. I. 3BiT 1po
MOLIYKOBI 1 celicMopo3BipayBarbHI po6otm MBX
CI'T na KepueHcbkomy ImeAabdi HopHOro MoOps
B 2001—2003 pp. (turya 406). — Kwuis: AITI
«Ykpreodiszuka», 2003. — 96 c.

Paymuan C. I'. O6 oTpa>keHUHU U IPEAOMAEHUN Ha I'pa-
HUIle CPeAbL C OTPUIIATEABHOU I'PYIIIOBOM CKOPO-
cThio // Yenexu ¢us. Hayk. — 2008. — 178, Ne 10.
— C. 1017—1024.

Cagosckuti M. A. 'eopusuka u pr3mka B3phiBa. /13-
OpaHHBIe TPyABL. — MockBa: Hayka, 2004. — 440 c.

Cagosckuli M. A., INucapenko B. ®@. CelicMuuecKUH
nporecc B OAOKOBOM cpepe. — Mocksa: Hayka,
1991. — 96 c.

CnuBak A. A., Kuwkuna C. b. VicchepoBaHME MUKPO-
cercMUYecKoro (DOHa C I[eABI0 ONPEeAEAeHUs aK-
THUBHBIX TEKTOHUUYECKUX CTPYKTYP W TeOAWHAMU-
YeCKUX XapaKTEePUCTUK CpeAbl // Ousuka 3eMAu.
—2004. — Ne 7. — C. 35—49.

Cmapocmenko B. 1., Aanuaenko B. A., Benrposuu A. b.,
Kymac P. U., Cmugencon P. A., Cmoaba C. H. Mo-
AEAUPOBaHVE dBOAIOIMN OCAAOUYHBIX GACCEMHOB C
YYETOM CTPYKTYPBI IPUPOAHOM CPEABI U IIPOIiec-
coB camooprauunsanuu // ®usuka 3emau. — 2001.
— Ne 12, — C. 40—51.

Cmapocmenko B. 1., Aykun A. E., Koboaes B. I1., Pyca-

TI'eogpusuueckuti xypnar Ne 4, T. 34, 2012



METOA AHAAU3A CTIOHTAHHOH SAEKTPOMATHUTHOM SMUCCHH 3EMAMU: ...

xoB O. M., Opaok M. U, Illyman B. H., Omeabuen-
xo B. A., IlawkeBuu Y. K., Toakynos A. I1., borga-
noB IO. A., bypkunckuti Y. b., Aotiko H. I1., @ego-
mosa U. H., 3axapos U. I'., Yeprsixkos A. M., Kynpu-
enko I1. A., Makapenko U. b., AerocmaeBa O. B.,
ANebegp T. B., CaBuenko A. C. Mopeab TAYyOUHHOTO
CTpOeHUsA AOHEIIKOTO CKAAAYATOTO COOPY KeHUST U
IIPUAETAIOIINX CTPYKTYP IO AQHHBIM pEerrOHaAb-
HBIX reodusndeckux HabAopeHun // Teodus.
KypH. — 2009. — 31, Ne 4. — C. 44—68.

CypkoB B. B. DAeKTpoMaraHuTHble 3(pheKThl IpU 3eM-
AeTpsICeHUsIX M B3pbiBax. — Mocksa: M3p. Mock.
UHX.-pu3s. ua-ta, 2000. — 235 c.

LHugpa U. M., llyman B. H. ITapaboandecKkue CUCTe-
MBI THINA «peaknuia—Au@@ys3usa» Ipu MOAEAUPO-
BAHUM IIPOLECCOB I'eHepalluy U PaCIPOCTPAaHEHUA
3AEKTPOMArHUTHON 5MUCCUU AUTOC(HEPHL U METO-
ABI UX aHaausa // Teodwus. xypH. — 2010. — 32,
Ne 5. — C. 51—60.

Yeban B. A. MeTop IPUPOAHOTO iMITyABCHOT'O €AeK-
TPOMATHITHOTO IOASL 3eMAi. AesiKi aclleKTu 3acTo-
cyBauns // Teocdus. xxypa. — 2001. — 23, Ne 4. —
C. 112—121.

Illyman B. H. I'eocpepa U CEMCMUYECKHU IMIPOLECC:
nnpoGaeMbl yrpaBaeHus // Feodus. sxypa. — 2011,
— 33, Ne 2. — C. 16—27.

Ilyman B. H. KoHnlenuug AMHaMUYeCKU HEyCTONYU-
BOM T'eOCpeABl U CEeMCMO3AEKTPOMArHUuTHBIN LIYM
aurtocdepst // Teodus. xypH. — 20106. — 32, Ne 6.
— C.101—118.

Hlyman B. H. DAeKTPOAUHAMHUKA reOCPEAbl U METOABL
reoonekTpuku // 'eodus. xypu. — 2010a. — 32,
Ne 2. — C. 28—42.

Illyman B. H. DAeKTpOMarHuTHBIE CUTHAABI AUTOChEDP-
HOTO IIPOMCXO’KAEHUSI B COBPEMEHHBIX Ha3eMHBIX

TI'eoppusuueckutl xypnar Ne 4, T. 34, 2012

W AMCTQHIMOHHBIX 30HAUDPYIOIIUX CcHUCTeMax [/
leodus. xxypa. — 2007. — 29, Ne 2. — C. 3—16.

Ilyman B. H. DAeKTpopuHAMUKaA PPaKTAABHBIX CPEA,
nepexopHoe (hpakTarbHOe paccesiHue U dAeKTPOo-
MarHuTHBIA 11yM autocdeps! // Feodus. KypH. —
2012a. — 34, Ne 1. — C.3—13.

Ilyman B. H. DAeKTpPOMarHUTHas 3MUCCHUS AUTOChe-
PBL: BCETAQ AWl MBI aA€KBaTHO TPAKTyeM TO, O UeM
Kak 6yaro 3Haem? // Teodus. xypa. — 20126. —
34, Ne 2. — C. 4—19.

Hlyman B. H., Borganos FO. A. OAeKTpoMarHUTHAs
SMUCCHUST AUTOCKEPEl: IPOCTPAaHCTBEHHAsI CTPYK-
Typa 1 BO3MOJKHBIE MeXaHU3MEI reHepanu# // I'eo-
dus. xypn. — 2008. — 30, Ne 6. — C. 39—50.

Illyman B. H., Koboaes B. I1., borganos IO. A., 3axa-
poB U. I, Auroma A. A. CnoHTaHHOE dAeKTpoMar-
HUTHOE U3AyUYeHHe Ha aKBATOPHSIX: HOBLIN JKCIIe-
puMeHT U nnpurokenus // Feodus. xypH. — 2011.
— 33, Ne 4, — C. 33—49.

Atmospheric and lonospheric Electromagnetic Phe-
nomena Associated with Earthquakes / Ed. M. Ha-
yakawa. — Tokyo: Terra Sci. Publish. Company,
1999. — 996 p.

Gershenzon N., Bambakidis G. Modeling of seismo-
electromagnetic phenomena // Rus. J. Earth Sci. —
2001. — 3, Ne 4. — P. 247—275.

Gufeld I. L., Matveeva M. 1., Novoselov O. N. Why we
cannof predict strong earthquakes in the Earth's
crust // Geodynamics and Tectonoplysics. —
2011. — 2, Ne 4. — P. 378—415. — DOI:10.5800/
GT2011240051.

Malyshkov S. Yu., Malyshkov Yu. P, Gordeev V. F,, Shta-
lin S. G., Polivach V. J., BazhanovY. Y., Hanan T. Cor-
nell University Library, arhiv. org /Pdf/ 11.02.0125.
Submitted ot 1 Feb. 2011.

61



