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MEXAHM3MBbI 3APSAJIKH OBJIAKOB U CONNYTCTBYIOIMUX SABJIEHUN
B EJIMHOM INTIOBAJIBHOM MATHUTHOM U QJIEKTPUYECKOM ITIOJIE 3EMJIN

K.T. Taxcuobaes, T.A. OmypKynos

AHHOmayus. [MpuBogatcs paspaboTaHHble aBTOpaMU MeXaHW3Mbl NoKarnbHbIX MPOLECCOB 3apsaku  obnakos
N COMYTCTBYIOLIMX SIBMIEHUNA — TPO3 U paspsaoB B BepxHeW atmocdepe, MPOUCXOAALMX B €4MHOM rnobanbHOM
MarHUTHOM v anekTpuyeckom none 3emnu. Obnako paccmaTpuBaeTcs B BUAE HEOAHOPOAHOCTM aTMOCepb! C BbICOKOW
BITAXXHOCTBIO W 3MEKTPONPOBOAHOCTHIO, MO3TOMY 3f1IEKTPUYECKOe MoMe YaCcTUYHO 3KpaHupyeTcs B HeMm. [Npu Takom
PaccMOTPEHUM OCHOBHbIMW CMMamu, pasgenstowmyMn 3apsapl B obnakax, ctaHyT cunbl JlopeHua, AeicTBylowme co
CTOPOHbI MarHuTHOro nons 3emnu. Takas ToYKa 3peHVsS He MPOTMBOPEYNUT HayYHbIM akTam, YCTaHOBIEHHbIM paHee
OpYrMMn nccnepoBaTtensamuy, a yCTpaHsieT NpoTUBopedme Mexay aTuMm hakTamu, Nnoruyeckn yeasbias ux. [lokasaHo,
YTO CMYCKOBbIM MEXaHVW3MOM AnsA pa3psfaoB B BepxHeW atMocdepe, KOTopble YHOCST YacTb MONOXUTENBHOIO 3apsaa
BEpXHeln YacTu obnaka, Cnyxar TONMbKO MOMHWW, BHOCSLLME B 3eMMI0 YacTb OTPMLIATENBLHOMO 3apsfa HUXHeR vactu
obnaka. Kpome aToro, 4OCTaTo4HO NOAPOGHO ONMCHIBAETCH BO3MOXHbBIV MEXaHU3M MOSIBMEHUS 3b(OB B BUAE OTKINMKa
noHocdepbl Ha Ha4yaBLLKECs pa3psabl B BEpXHeEN atmocdepe.

Knoyesble crosa: dyHOameHTanbHasi aNeKTpoauHaMuKa; eauHoe rnobanbHoe MarHMTHoe W dreKTpuyeckoe norne
3emnu; cuna JlopeHua; nokarnbHble MarHUTHbIE MOMSA; rpo3bl; pa3psAbl MOMHWIA; CNpanTbl; OAXEeTbl; anbMbl; OTKINK
noHocdepsbl.

KEPIUH BUPIUKTYY INTOBAJIIBIK MATHHUT
KAHA QJIEKTP TAJTAACBIHIAATI'BI BYJIYTTAPABI 3APAJII00 MEXAHU3MIEPU
KAHA AHBI KOHITOII ’KYPYYUY KYBYJIYLITAP

K.T. Taxcubaes, T.A. Omypkynos

AHHOmauyus. Makanaga xxepavH oupamkTyy rmobangblk MarHuT XaHa anekTp TanaacbiHaa 6onyn xaTtkaH 6ynyTrapabiH
3apsAbIHbIH XKaHa aHbl KOLUTOM JXYpyydy KyOynmywTapablH — KYH KYPKYPOLUYHYH XaHa aTMocdepaHbiH XOropKy
KaTMapblHAarel paspsagapiblH nokanablk NPpoLecCTepUHUH aBToprop TapabblHaH ULITENUN YblkkaH MexaHu3maepu
KepceTyNreH. BynyT HbIMAyynyry xaHa anekTp eTKepyMAYYyry oropy 60MroH armocdepaHbiH 6Up TEKTYY 3MecTuri
KaTapbl kapanart, OLIOHAYKTaH aHAa 3MekTp Tanaachl XapbIM-xapTbinan akpaHaanat. YiyHy acke anraHga, oynyTrarsl
3apspdapael 6enyn TypraH Heruarn kyutep KepauH MarHuT TanaacbiHaH apakeT KbinraH JlopeHu, kyvTepy 6onort.
MbiHOan ke3 kapaw balwka manngeevynep TapabblHaH Mypaa GenrvneHreH unuMuin akTbinapra kapama-kaplubl
kenbent, 6upok Oyn dakTbinapabliH OPTOCYHAArbl Kapama-KaplUbIfbIKTbl XOK KblnaT, anaphbl NOrvkanblk KakTaH
bavnaHbiwTbipat. Makanaga OynyTTyH YCTYHKY ©enyryHgery OH 3apsiadblH YAyLWyH MoHOcdepara anbifi Ybiryydy
XOropky atmocdepagarbl paspagAapabiH XaHabIpyydy MexaHusmu Katapbl, OynyTTyH acTblHKbl GenyryHgery Tepc
3apsaablH YNYLLYH XKepre anbin KMpyydy yareiraHgap raHa 6onyn acentenet gen adbiktangbl. MblHAAH TbilLKapbl,
atmocdpepaHblH  XXOropKy KaTMapblHAarbl paspsgaapra noHocdeparnbik JKoon TypyHaery anbdTepauH nanga
6onyLwyHyH MYMKYH 60nyydy MexaHU3Mm XeTULLEPNNK KEHUPU CYPOTTONIeH.

TyliyHOyy ce30ep: dyHAAMeHTanAblKk anekTpoanHamuka; XXepauvH OupaukTyy rmobangblk MarHWT XaHa anekTp
Tanaacsbl; JlopeHL, Ky4y; XXeprumnmKkTyy MarHuT Tanaanapbl; KyH KYpPKypee; YarbinraH paspsagapsl; cnpaiTtrap; pKerTep;
anbgTep; noHocdepaHbIH KO00y.
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CHARGING MECHANISMS OF CLOUDS AND ASSOCIATED PHENOMENA
IN A SINGLE GLOBAL MAGNETIC AND ELECTRIC FIELD OF THE EARTH

K.T. Tazhibaev, TA. Omurkulov

Abstract. The mechanisms developed by the authors on the basis of the laws and scientific principles of fundamental
electrodynamics are presented for the mechanisms of local processes of charging clouds and related phenomena —
thunderstorms and discharges in the upper atmosphere occurring in a single global magnetic and electric field of the
Earth. The cloud is considered as an in homogeneity of the atmosphere with high humidity and electrical conductivity,
so the electric field in it is partially screened. With this consideration, the main forces that separate the charges in the
clouds will be the Lorentz forces acting from the Earth’s magnetic field. Such a point of view gives results that are
consistent with the scientific facts established earlier by other researchers, and eliminates the contradiction between
these facts, logically linking them. The essay claims that the trigger for discharges in the upper atmosphere, which carry
away part of the positive charge of the upper part of the cloud, only lightning’s serving, bringing into the ground a part
of the negative charge of the lower part of the cloud. In addition, a possible mechanism for the appearance of elves is
described in sufficient detail, in the form of a response of the ionosphere to the discharges that have begun in the upper
atmosphere.

Keywords: fundamental electrodynamics; unified global magnetic and electric field of the Earth; Lorentz force; local
magnetic fields; lightning discharges; lightning strikes; sprites; jets; elves; response of the ionosphere.

BBenenue. Panee Hamu ObL1 ONMCaH MEXaHU3M O0OPa30BaHUs INIOOAIBHOTO MAarHUTHOTO U 3JIEKTpUye-
ckoro noist 3emin [1]. VI3 BBIABICHHOTO MEXaHW3Ma BBITCKAIOT OOBSICHEHHS TaKUX HAyIHBIX (haKTOB, KaK Ie-
Hepauus U JalbHeiee pa3BuTie MaruuTHoro noist 3emin (MII3), a Takxke U 2IEKTPUUECKOro Mo 3eMiIn
(BII3), ux eAMHCTBO, JANbHEHIINE N3MEHCHNS W MHBEPCUH ITHUX Moiel. Kpome Toro, 0OBSICHAIOTCS (haKThI
rpeobaaHusl OTPULATENIBHOTO 3apsiia B TOJILE 3eMJIM U MOJOKHUTEIBHOTO — B HoHocdepe. [Ipencrasien-
Hasi paboTa SBISCTCS JOTHYECKUM NPOAODKCHUEM BBIICYIIOMSIHYTOTO MEXaHM3Ma, TaK KaK MMOMHMO 3TOTO
€IMHOTO TII00AFHOTO OIS B aTMOc(epe 3eMITH MPOUCXOAAT JIOKAIbHBIC AIEKTPOMArHUTHBIC TPOIIECCHI, CBS-
3aHHBIC ¢ oOMakamMu. DTO TaKHe SIBJICHUS KakK 3apsaka 00JaKoB, MPHUBOAAIIAS K pa3psiaM MOIHHUH (Tpo3am)
W pa3psijiaM B BepxHei atmocdepe (nanee cokpaiieHHo PBA).

Kak u3BecTHO, MOJIHUS, B CYIIIHOCTH, 3TO THTAaHTCKUI DIIEKTPUYESCKUI UCKPOBOH paspsij B arMocdepe,
KOTOPBIA MPOUCXOAUT BO BpeMs I'pO3bl, NPOSIBISAETCS SPKOW BCIBIIIKONW CBETa M CONPOBOXKIAETCS TPOMOM.
Tox MonHMM 00b19HO nocTHraet 10 20 ThicsSY amiiep. MoTHAN OBIBAIOT BHYTPH OOJIAYKOB, MEXKILy OOaKaMH
" MeX 1y o0akom u 3emuieii [2].

B Hacrosmiee BpeMs, 0 pe3yabpTaTaM dKCICPUMEHTANBHBIX U HHCTPYMEHTAIBHBIX HCCIICIOBAHUN yCTa-
HOBJICHO, YTO MEXITy BEPXHHUMH CI0sIMH arMochepbl (MoHOChHEepoit) i 3eMHOH MOBEPXHOCTHIO HMEETCS IICK-
TPHUUYECKOE TI0JIE CO CpeHel HanpsbkeHHOCThIo E Oonee 100 B/M, HarmpaBneHHOE K moBepxHOCTH 3emutu. [Ipu
aToM 3eMIIs BeneT ceOsl Kak miap ¢ M30BITOYHBIM OTPHUIATEIBFHBIM 3apsiioM, a BEPXHHUE CIIOH arMochepsl —
(noHOC(]epa) KaK MpOCioiiKa ¢ U30BITOUHBIM MOJIOKHUTEIBHBIM 3apsiioM [3, ¢. 174; 4, c. 1]. Kpome storo,
HCCIICIOBAaHHMSMH BBISICHEHO, YTO BOIPEKHU 3aKOHAM 3JIEKTPOCTATHKH, Ooiee 70 % rpo3, yaapsromux B 3eMIIIO,
BHOCAT B Hee OTPHLATENbHBIN 3apsd. [po3bl CBsI3aHBI ¢ Ky4eBBIMH I'DO30BBIMH OOiakamMu. B obmakax, Ha-
XOIIIIUXcs B arMocdepe 3eMiIr HempepbIBHO IPOUCXOIUT pa3ieieHue 3apsaoB. [Ipu 3ToM, TakKe BOIPEKU
3aKOHAM DJICKTPOCTATHUKH, OTPUIATEIBHBIA 3aps pacroyaracTcs B HIDKHEH JyacTH 00JIaKoOB, a MOJTOKUTENb-
HBIA — B BepxHel. Taxke IMEIOTCS Hay4dHbIC (DaKThI, CBUICTECIHCTBYIONINE O Pa3ICICHUH 3apsI0B B KYUEBBIX
o0rakax HEOOJBINOW BEPTHKAILHOW MOIIHOCTH [5, ¢. 8—13], HO 110 pa3psI0B MOJIHHI 3[I€Ch HE JIOXOAUT, BU-
IIFIMO T10 IPUYHHE HETOCTATOYHOM BEPTUKAIBHON MOITHOCTH O0JIaKa.

Hay4nbie npencraBienus o rpo3ax 0epyT Haudano co BpemeH M.B. Jlomonocosa u I'.B. Puxmana, korna
OHHU HCCIIeIOBAIIU AIEKTpUUecKoe mnose 3eminu. B nanHoil obnactu Hayku JajbHEHIINe UCCIel0BaHUs pH-
Haanexar B. @panximny (1706-1790 rr.), X.K. Opcreny (1777-1861 rr.), B.A. ®apanero (1791-1867 rr.).
PB. ®okcy B 1929 . ®@pannysckuit puszuk A.M. Ammep (1775-1836 rr.) coBepimui psiJi OTKPBITHH B 3TOM
Hampasiienuu [6, c. 101].
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3a MocIeayONUi IepUO HCCIIEOBATENIIMHU TIOIYYCH PSiJI BaXKHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX U Ha-
VYHBIX (PAaKTOB ITOATOTOBKHU M Pa3BUTHS I'PO30OBOH JEATCIHHOCTH B oONakax. DT (akThl HY)KIAIOTCS BO B3a-
UMHOH YBSI3KE U TEOPETHUECKOM 000CHOBaHUH. Paspsibl B BEpXHUX closx aTMochepsl: cTparocdepe, Me3oc-
dbepe u TepMocdepe odeHb caab0 u3ydeHbl. OHU MOAPA3ICIIOTCS Ha CIPANTHI, HKETH U 31b(bl. OKpacka
1 opMma 3THX pa3psIOB 3aBUCAT OT BBICOTHI, HA KOTOPOW OHM MPOMCXOIAT. B oTinnune oT HaOmomaeMbIx Ha
3emJiie MOJTHUH, 3TH BCHBIIIKK UMEIOT SPKUIl LBET, 0OBIYHO KPACHbBII WM CUHMN, U NOKPHIBAIOT B BEPXHUX
ciosix arMocgepbl 0OMbINKE MPOCTPAHCTBA, & HHOTA MPOCTUPAIOTCS 10 TPAHHUIIBI C KOCMOCOM (PHCYHOK 1).

Aavgput (Elves — coxp. ot Emissions of Light and Very Low Frequency Perturbations from Electromagnetic
Pulse Sources) npeacTaBisioT co00i C1ab0CBETAINECS BCIBIIIKH-KOHYCHI OTPOMHOT0 tuaMerpa 1o 400 xm,
KOTOpBIC TOSIBIITIOTCS HEIIOCPEACTBEHHO U3 BEPXHEH YacTH I'p030BOro ooOiaka. BricoTa amb(poB MOXKET 10-
cturath 100 KM, JITUTETFHOCTD BCIBIIIEK — 10 5 MC (B cpenHeM 3 McC).

Jlocempl IpeiCcTaBIAIOT COO0H TPYOKH-KOHYCBI cHHEro 1seta. Mx Beicota MoxkeT nocturars 40—70 km
(HXHSAS TPaHUIA HOHOC(EPHI), TPOIOIKUTEIBHOCTD JHKETOB OOJIBINE, YeM Y SIb(OB.

Cnpaiimol TPYIHO Pa3INYAMBI, HO OHH ITOSIBJIIFOTCS TIOUTH B JIFOOYI0 Ipo3y Ha BeIcoTe OT 55 10 130 kM
(BBICOTA 00pa3oBaHMs «OOBIYHBIX» MOJHUHN He Oojiee 16 kM). DTo HEKoe MoJ00Me MOIHUH, ObtomIel U3 00-
naka BBepx. BriepBeie 310 sBieHne ObLIO 3adukcupoBano B 1989 rony ciydaitno. B Hacrosiiiee Bpems o (u-
3UYECKOM NPUPOJIE CIIPATOB U3BECTHO KpaiiHE MaJlo.

3enenvie npuspaku «3eICHOE CBEUCHHUE OT BO30YKICHHOTO KUCIOPO/Ia B BEPIIUHAX CIIPAHTOBY (ghost —
aHTJI. TIPU3PAK) MOSIBIISIOTCS TOCIE BCIBIIIKK KPACHBIX CIPANTOB Ha HECKOJIBKO CEKYH/I KaK 3eJIEHOE Mociec-
Beuenne. OTKpbITeI oHU 25 Mas 2019 1., xoTst u3BecTHsl HaOmoneHus ¢ 2014 1. fBnenne emeé n3yqaercs,
MIPE/TIONIOKUTENbHAS TUIIOTE3a BOZHUKHOBEHUS — KOT/Ia BEPXYIIKH MOIIHBIX CIPAaWTOB yIapsIOTCS O CIIOH,
rJe NPOUCXOJUT CBeueHHe arMocdepsl Ha BbicoTe 90 KM Haj MOBEPXHOCTBIO, aTOMBI KMCIOPOAa MOTYT Ha
KOPOTKOE BpeMsI CBETUTHCS 3€IEHBIM I[BeTOM [4, c. 36-38; 5, c. 19-20].

B nanHOU paboTe HAMU IPEIIOKEHBI MEXaHU3MBI 3apSIKU 00TaKOB MO NeHcTBHEM TitobansHoro MII3,
paspsaoB THHEHHBIX MOTHHUN 1 PBA B Buje JOTMYECKOro MPOIODKEHUS pa3dpaboTanHoro mexannsma EI'M
u OI13. 3xech He paccMaTPUBAIOTCS MEXaHU3MBI 00pa30BaHUS IT'PO30OBBIX OOJAKOB U MPHYMHBI HATUYHUS B HIX
3apsiioB. OHU ommcaHbl B pabote [5, ¢. 4—14]. Obnaka paccMaTpuBarOTCs KaK JIOKabHbIE HEOJHOPOIHOCTH

Pucynox 1 — Bunel paspsanos B atmocdepe 3emuu 1o [4].
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B aTMocdepe ¢ OOMbIICH BIKHOCTBIO U 3JIEKTPOIPOBOJHOCTHIO, YeM aTMOC(hEpHBIN BO3AYX, IOATOMY B HUX
YACTUYHO 3KpaHUpyeTcs ekTpudeckoe noje. C ydeToM BpalleHus 3eMiId BOKPYT COOCTBEHHOM ocH, cie-
JIyeT OTMETHUTh, 4TO 00JIaka BMeCTe ¢ aTMOC(epoit ABMKYTCS € JOCTATOYHO OONBIION JTMHEHHON CKOPOCTHIO,
JOCTHTAIONIEeH B 9KBaTOPHAIBEHOI 30He U = 464 M/c, KOTOpast TOCTETIEHHO YOBIBAET K CEBEPY M IOTY OT SKBaTO-
pa u Ha omocax v = 0. ViMeHHO 3T0 IBIKEHHE 001aKoB (MIEKTpoIpoBoasieii cpeasl) B MII3 mpuBoauT Kk ux
3apszKe, a B MOIIHBIX IPO30BBIX OOIaKax — K Tpo3aM | pa3psaaaM B BepxHel atMocdepe.

Pe3ynbTarhl HccaeaoBaHuil M HX 00cy:kaeHue. [IprBeaeM 00bICHEHNUS JIOKAIBHBIX MPOLIECCOB 3apsiI-
KM 00JIaKOB U COIYTCTBYIOLIMX UM 3JIEKTPUUECKUX PA3PsIOB ¢ TOUKU 3PEHUSI COBPEMEHHON TEOPUH AEKTPO-
MarHeTu3Ma.

MexaHu3M paszienieHus 3apsiioB B obnakax. B nogapmstonieM OOJbIIMHCTBE HAYUYHBIX HCTOUHHUKOB IIPO-
LIECCHI 3apATKH 00JAKOB M COIMYTCTBYIOIINE UM DJICKTPHUCCKHUE Pa3psIbl PACCMATPUBAIOTCS C TOUKU 3PCHUS
ANEKTPOCTATUKU U yacTo BHE cBs3u ¢ MII3, HecMOTps Ha TO, UTO IPO30BOH Mpolecc, HAYMHAs ¢ IepHoja
TIOATOTOBKH W J10 MOJIHOI'O 3aBCPIICHUs, SABIIACTCA OUYCHb JUHAMHUYHBIM, T. €. 3JICKTPOAUHAMUYCCKUM IIPO-
neccoM, npoucxoasmum BHyTpu EI'M u 3I13. Ecnu paccMaTpuBaTh Ipo30BbIe IPOLECCH OT Hadasa 3apsiiku
00JIaKOB /10 MIX PACCESIHUS C TOUKHU 3pCHUS (PyHIaMECHTAIBHOHN 3ICKTPOANHAMUKY, TO BBIICYIOMSIHYTHIC Ha-
y4HbIe (haKThl ¥ KCIIEpHUMEHTAIbHBIE JaHHbIE O Mpoleccax 3apsAKd OONakoB M paspsaax MoiHuil 1 PBA
MOTyYalOT BIOJNHE JOTHYHOE HAYYHOEC 0OOCHOBAHME U B3aWMHYIO YBSI3KY. OTHCaHHE 3TOr0 TCOPETUICCKOTO
MeXaHM3Ma MOJATOTOBKU M BO3HUKHOBEHUS FPO30BBIX MIPOLIECCOB, KACAIOUIUXCS JIMHEWHBIX MONHUN 1 PBA,
npuBosTes Hioke. Ilockonbky 3emist BpamaeTcs BOKPYT COOCTBEHHON OCH, CIIEIOBATEIbHO, BCE YACTUIIBI
3emutn, BKIIIO4Yast ee atMocdepy n obnaka, 001a1a10T JINHEIHONH CKOPOCTBIO0, KOTOPask BRIpaykaeTcst KakK:

v=w-r,

[Je ® — YIJIOBasi CKOPOCTh BPAIICHUsI 3EMJIH; ¥ — PACCTOSHHE OT OCH BpAIICHHs 3eMJIH JI0 pPacCMaTpUBaeMOn
TOYKH, KOTOPOE OIpeIesieTcs mo popmyle:

r=Rcosg, (1)

e R — paguyc 3emin; ¢ — IUPOTa paccCMarpuBaeMOil MECTHOCTH.

DTa CKOPOCTh JIOCTHTaeT B Tponocdepe dKBaTOpUaIbHON YacTu 3eMiu 3HaueHus v = 464 m/c u nocre-
MEHHO YOBIBAaET K TOJFOCAM B 3aBUCUMOCTH OT IIHUPOTHI MECTHOCTH (cM. ¢opmyiry (1)). DTo nBUNKEHHE MPO-
tekaeT BHyTpu EI'M u OI13. 3necs Bexrop uHaykiuu B MII3 HampaBieH Kk ceBepy, BEKTOpP HANpPsLKEHHOCTH
E DII3 — BepTUKabHO BHU3, a JMHEWHASI CKOPOCTH BpaIeHHs L — K BOCTOKY. Ha 3apsikeHHbIe 4YacTHIIBI B aT-
Mochepe u B oOnakax aedcTByoT aBe cuibl. Cuibl Jlopenna F,, co croponst MII3 u, mpotusoaeicTBytomnme
UM CHUJIBI €O cTOponbI D3 F,, T. €.

F,=q-v-B-sina, F,=q-F, 2)

e ¢ — 3aps]] YacTHIBI; o < 90° — yroi Mexly BEKTOpaMH L | B.

O6ako paccMaTpUBaeTCs, Kak OBUIO OTMEUEHO BHIIIE, B BUJIE HEOAHOPOAHOCTH B atMocdepe ¢ bombIneit
BIIQXKHOCTBIO M 3JIEKTPOIIPOBOIHOCTEIO, YeM OKPYXKAIOIIUH BO3ayX, modTomy B HeM OII3 wactudno 3Kkpa-
nupyercs. Cre0BaTeNbHo, PE3yIBTHPYIOIIas 3TUX JIBYX, HaNPaBJIE€HHBIX MPOTHBOMONOXKHO cuil F, Oyner
B TI0JIb3y cuitbl JopeHna:

F, > F,. 3)

F.-F, -F,. @)

Ortciona BbITEKaeT, 4yTo HampasieHue cuibl FR Oyner ompenenstbes, Taroke kak cuibl JlopeHna, 1Mo
mpaBuiTy JieBoi pyku. Takum oOpasom, mon aerictBueM cuiabsl FR mpomcxonmsaT pasmeneHus 3apsmaoB B 00-
nakax (Hexoe monobue s¢pdekra Xoma). [IpuMeHnB npaBmilo JeBOH pyKH, yOexkaaeMcs, 4TO Ha IMOJOXKH-
TENBHBIC MOHBI JCHCTBYIOT CHJIBI, HAlpaBICHHBIE K BEPXHEH 94acTH O0Naka, a Ha OTPHUIATEIbHBIC MOHBI
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1 JICKTPOHBI — K HIDKHEH. B 3T0# cBsI3H, B BepxHel yacTu o0s1aka MOCTEIIEHHO HAKAIJIMBAIOTCSI TIOJIOKHUTEIb-
HBIE 3aps/bl, a B HIKHEH — oTpHULaTeNIbHbIe (PUCYHOK 2), YTO COOTBETCTBYET NPUBEACHHBIM BbIIIE HAYYHBIM
¢dakram. CrieyeT OTMETUTh, YTO Pa3lieIeHue 3aps/IoB 1Moj JeiicTBueM cuiibl FR Oynet mponcxomuTs BO Beex
o0najaroIuX AEKTPONPOBOAHOCTBIO YacTAX 3emin (obnaka, ruapocdepa, pyLoHOCHbIE TOPHBIE MOPOIbI)
[7, c. 133—135]. Ot pazneneHHbie B 00JaKe 3apsjibl JBHKYTCS C JIOCTATOYHO BBICOKOW JIMHEHHOW CKOpO-
CTBIO, KAaK OTMECUCHO BBIIIIC, JTOCTUTAIONICH B DKBATOPHAIBHOW YacTH 3Ha4YeHHS U = 464 M/C, CIeI0BaTEIBHO,
UX MOXXHO paccMaTpuBaTh B BHIC TOKOB. OHM CO3JAI0T CBOM JIOKAJbHBIC MAaTHUTHBIC MoJsL. Mcxons u3 aToro
B3aMMOJICHCTBUA BMKYIIUXCA 3apsA70B (TOKOB IPOTUBOIIOIOKHOIO HAIPAaBICHHS), MOXKHO C/€JaTh BBIBOA
0 TOM, YTO 3TH JIOKAJHHBIC MAaTHUTHBIC MOJIS TAKKE CIIOCOOCTBYIOT IPOIECCaM B3aMMHOTO OTTAJIKUBAHUS
9TUX «TOKOB» M JaJbHEHUIIero pasaeieHus 3apaaoB B oOnake. CTeneHb U BEJIMYMHA PA3[EJICHUS 3apsjioB,
KpOME BEJIMYUH, BXOIAMHNX B (HOpMyiy (2), 3aBUCST €Iie OT yPOBHS AIEKTPOIPOBOAHOCTH U BEPTUKAIBHOMN
MolHocTH obnaka. Ho Takoe ynopsiioueHHOe pas/esieHue 3aps10B BOZMOXKHO JIMIIbL B 00J1akax, r1e KOHBEK-
TUBHBIC U TPAaBUTALMOHHBIC MIEPEMCIIMBAIOIINE TOTOKH MPAKTUICCKH OTCYTCTBYIOT, T. €. B Ha4aJbHOM CTa-
JIUM pa3fesieHus 3apsaoB B HUX (pucyHOK 2). ClieyeT NOAYepKHYTh, YTO B OOJIACTSX BBIIIE U HUXKE o0yaka
JURIIEKTpUYecKas cpena (aTMOC(EpHBIH BO3IyX), HOITOMY B 3THX 00JACTIX PEIIAONIYIO POIb UTPAIOT CHIIBI
OII3, 1. e.
F.>F,.

B peanbHBIX «CO3PEBIINX» TPO3OBBIX 00JIaKaX KOHBEKTHBHBIE W MHBIC ITOTOKH MEPEMEIINUBAIOT paszie-
JICHHBIC 3apsabl (PUCYHOK 3). DTO MPUBOIUT K 3aTPYIHCHUSAM B OOBSICHCHUN IPOLIECCa pa3/IClICHHS 3aps/I0B.
Bupumo ©MEHHO 110 9TOH NpUYHMHE PsiJT HCClleoBaTeNel HIMYT HHbIE IyTH U1 OOBSCHEHHUS STHX MIPOLIECCOB
[4, c. 11-22]. Mcxons u3 3aKOHOB W TMOJOKECHUH (yHAAMEHTAIBHOU 3JIEKTPOJMHAMUKH, MOMBITAEMCSI 00b-
SCHUTH KapTHHY (JaKTHYECKOTO pacIIpe/iesICHUs 3aps/I0B B «CO3pEBIIEM» TPO30BOM obnake. B «cozpesmem»
IUIOTHOM T'PO30BOM OOJIaKe CaMble KPYITHbIC KaleIbKH (WM JIbAUHKH) PACHONAraloTCs B ICHTPAIbHOI YacTi
OKOJIO BEPTHKAJILHOM 0ocH obJaka. JIOCTHTHYB 10CTaTOYHOMN MacChl KPYIHBIE KalleJIbKH TI0]] ISHCTBUEM CHIIBI
TSDKECTH, yKe ImpeBocxozsmiel cury FR, HaunHArOT majare ¢ BEpIIMHBI 001aka BHU3. DTO MPUBOAUT K TIepe-
HOCY ¥ NTEPEMEIINBAHHIO MOJOKUTEIBHBIX 3apAI0B 110 LEHTPY o0Jlaka CBepXy BHU3. Takue ImepeMernBaHus

Ipaduenm
nomenyuana |-
Tipu sopowseri
nozode

Pucynok 2 — Paznenenue 3apsiaoB Pucynok 3 — Pacnipenenenue anexTpuyecTBa
B I'PO30BOM 0O0J1aKe B CO3peBIIEH TP0o30Boii stuetike o [3]: 1 — menTp
IMOJIOKUTEJIBHBIX 3aps10B; 2— HOEHTP OTPpHULATCIIBHBIX
3apsoB; 3 — 00JIaCTh OTPULATEIEHOTO OIS,
4 — HeOOJIBIION LIEHTP TMOJIOKUTEIBHOTO 3apsiia
B 00JIACTH CHIIBHOTO JIOMKJIS
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YacTO CONPOBOXKIAIOTCS BHYTPH OONAUHBIMH pa3psiiaMH MOJHHH, KOTOpBhIE OOBSCHSIOTCS 3aKOHAMH 3JICK-
TPOCTATHKH, KaK IPOOOH BIAKHOTO BO3AyXa JICKTPUUSCKUM TOJIeM. B pesynbrare Takoro mepeMeInBanus
B HIDKHEH 9acTu obnaka oOpa3yercs HeOOIbIION EHTP HONOKHUTENBEHOTO 3apsiAa U 001aCTh CUIILHOTO TI0JI0-
KUTEIBLHOTO A0S, T/1€ BOZMOXKHBI MOJTHUEBBIE Pa3ps/ibl, BHOCSIINE B 3eMJIIO MTOJOKHUTEIbHBIN 3apsit. OHU
TOXE OOBSCHSIOTCS MOJIOKEHUSAMH JIEKTPOCTATHKU. Kak mpaBuiio, 3TH BHYTPU 00JIaYHbIC U BHOCSIIUE B 3EM-
JIF0 TIOJIOXKHUTEINIBHBIN 3apsiJl pa3psiibl MOJHUHM, HE BIEKYT 3a coOoii PBA, Tak kak OHM MPUBOAT K pa3psiIKe
obnaka 1 ociIalIeHUIO HaNpsDKCHHOCTH. TakuM 00pas3oM, B pa3eiCHUH 3apsI0B B 00JaKax KIIOUCBYIO POJIb
UrparoT JEHCTBYIOIME Ha 3apsaabl co ctoporsl MII3 cunel Jlopenna F,, a npo4ne Cuilbl (KOHBEKTUBHBIE,
rpaBUTAIIMOHHBIC, DIIEKTPHUECKUE) TIPUBOJIAT K MEPEMEIIMBAHUSAM U aHHUTHIISISM Pa3/IeICHHBIX 3apsIoB.
Crenyer OTMETUTB, YTO B HEKOTOPBIX MOILIHBIX U CBEPXMOIIHBIX TPO30BBIX 00JaKax MOT'YT HMETh MECTO BOC-
XOJISIIIIME M HUCXOJISIINE KOHBEKTUBHBIE MOTOKH, TIpeicka3anubie JlJomoHocoBbM [5, ¢. 101]. Onu Takxe npu-
BOJIIT K TICPEMEIINBAHISM Pa3/ICICHHBIX 3apsI0B H YBEIHMICHUIO O BHYTPH OOIaqHBIX MOJHUH.

SIBneHns rpo3 M paspsioB B BepxHEH atMocdepe. Temeps Ha OCHOBE (pyHIAMEHTAIBHOM 3ICKTPOIUHA-
MUKH U NpeajoKeHHoro Mexanu3ma reiepauuu EI'M u D113, nagum oObsicHEHUE OIHOM M3 IVIaBHBIX KOM-
MIOHEHT I'PO3 — Pa3psI0B MOTHHUNA 00JIaK0-3eMJIsI, BHOCSIINX B 3¢MJII0 OTPUIATENBHBIHN 3apsax [3, c¢. 188—198]
u cBsi3anHbIX ¢ HUMH PBA [5, c. 20]. lo HacTosmero Bpemenu PBA He UMEOT MOTHOTO HAyYHOTO 0OBsICHE-
HUSL. PacCMOTpPUM 3TH IIPOIIECCHI € yUETOM BpaiieHus 3eMiu (atMochepsl 1 00JIakoB) B MarHUTOC(EPE ¢ TOU-
KM 3pEHHSI AIEKTPOANHAMUKY (ANieKTpomMarHeTusma). [Ipu Takom noxxone paccMarpruBaeMble IPOLECChI, CBS-
3aHHBIE C TPO30BBIMH O0NIaKamMH (3apsijika o0akoB, rpo3bl U PBA), craHOBSTCS cOCTaBHOW JTOKaTbHOW YacThIO
EI'M u DI13, 1 HayuHO OOBSICHAIOTCS U3BECTHBIMU 3aKOHAMU U NIPAaBUJIAMHU DIIEKTPOMArHeTu3Ma. 9TO MOKHO
MOSICHUTH C UCIIOJIb30BAaHUEM PUCYHKA 4 M YIOMSHYTBIX BBIIIE HAyYHBIX (PaKTOB. 1JIs 9TOro HAIIOMHUM, 4TO
BO BCEX YaCTIX Bpallaroleiics 3eMin, UMEIOLIMX AJIEKTPOIIPOBOJHOCTh, B TOM YMCIIe B 00JIakax U B IOYBE,
Ha 3apsizibl co croponsl MII3 nefictByror cuibl JlopeHna, pasiensomue 3apsibl. JTa cujia CMEIIAeT CBO-
OOIHBIC 3apsIbl: OTPUIATEIBFHBIC — B HAIPABICHUU OCU 3€MIIH, a TIOJIOKHUTEIFHBIC — B CTOPOHY HOHOChEphI
(pucyHok 4). B pesynbrare 3TOro Ha HEOJAHOPOTHOCTSX (0OMaKax M Ha MOBEPXHOCTH 3€MITH), paszcieHHBIX
MPOCTIOHKAaMU TUAIIEKTPUUYECKOH cpeibl (aTMOC(HEPHOTo BO3AYyXa), UMEIOLIUX AIIEKTPOIPOBOAHOCTD, MOSBIIS-
FOTCS CJIOUCTBIE HAdJICKTPU30BaHHbIC ydacTku [3, c. 188—189]. [TosicHuM B neTansx MexaHH3M 00pa30BaHHUS
9TOH CIIOMCTOM HANIEKTPU30BAHHOCTHU. JlJI 3TOr0 pacCMOTPUM CHIIBI, ICHCTBYIOIIME Ha 3apsAabl BHYTPH 00-
JIaKa, BBHIIIC U HIDKE HETO, a TakKe MO M HaJl ICHBIM 0e300mauHbpIM HeOOM, T. €. B TOUKaX CO 3HAYKaMu: °*/,
o2, 2% o3, 3", o4, 4" coorBercTBeHHO (pHCYHOK 4). BHyTpH obnaka (/) cuibl co ctoporsl D113 u MII3,
JCHUCTBYIONINE HA 3apsiibl, UMCIOT MPOTHBOMOJIOKHBIC HampapieHus. OMHAKO, Kak OBIJIO OTMEYECHO BHIIIE,
BHYTpH OOJaKa 3JIEKTPOIPOBOAHOCTh AOCTATOYHA JJISI YACTUYHOTO HSKPAHUPOBAHHS IIEKTPUICCKOTO TIOJI,
KPOME TOTO, IU3JIEKTPUYECKAs TPOHMLIAEMOCTD BOJIBI € = 81, HOITOMY 3/1€CH IPEBOCXOMAT CHIIBI I, (yCIoBHE
(*)), XOoTOpBIE U PA3ICISIOT 3apsiyibl B oOakax. Ha HikHeM kparo obiaka (¢2), Tie «COo3peBarT» pa3psabl JId-
HEHHBIX MOJTHUI 00JIaK0-3eMJIs, CHIIBI, ICHCTBYIONIME Ha 3aps/Ibl O CTOPOHBI MII3, M CHIIBI DIIEKTPUYECKOTO
MPUTSDKEHUS, AEHCTBYIONIHNE Yepe3 TPOImocepy OTPUIATEIBHBIX 3apsI0B B 00IaKe U HABEJCHHBIX ITOJIOXKH-
TEJNBHBIX 3apsIOB B TIOYBE O] 00JMAKOM (°3), COBMAJAIOT MO HANPABICHHUIO, TEM CaMbIM MOTYT OOJIETYUThH
po0oii BO3MyXa MOJHUEH. DTUM 0OBSICHIETCS MpoOol BO3MyXa MONHUCH Mpu 0oJee HU3KUX HAIPSHKSHUSIX
AIEKTPUUYECKOTO TOJIS,, YeM SKCIIEPUMEHTAIILHO YCTAHOBJICHHBIX MPOOOWHBIX [2]. B mouBe moj Ky4eBbIMH
U TPO30BBIMU OOJIakaMU (*3), rlie 3JIEKTPOIPOBOJHOCTh HAMHOTO BBIILE, KAK U B IPEAbLAYIIEM Cllyyae, Ha-
OromaeTCsl COBMAJCHUE HATIPABICHUN CHJI, JCHCTBYIONIMX Ha 3apsiibl, IPHUEM HA OTPUIATEIIFHBIC 3apsiIbl
JIEHCTBYIOT CUJIbI, HAIIPaBJI€HHbIE BHU3 0 BEPTHKAJIM, @ Ha TOJOKUTENIbHbIE — BBEPX. DTUM OOBACHAETCS
00pa3oBaHUe Ha MOBEPXHOCTHU 3EMIIH MOJT OOJIAKOM yYacTKa C TIOJIOKUTENILHBIM 3apsiioM (pucyHku 2—4). Or-
puLaTeNbHbIe 3apsaAbl OTCTYIAIOT BIIyOb MOYBBI MOJ CyMMapHbIM JeiictBueM cuil MII3 u anekTpuyeckoro
OJIsL Pa3zeeHHBIX OTPHIATCIIBHBIX 3apsIOB HIDKHEH dacTu oOiaka. Ha BepxHem kparo oGiaka (¢27), rie
«CO3pEeBaOT» pa3pAlbl B BepXHel arMocdepe, TakKe COBIAJAIOT [0 HAIPABICHUSAM CUJI, ACHCTBYIOLIMX Ha
3apsiibl co cTopoHbI MIT3 1 3IeKTpHYeCcKOro NPUTKCHUS, TEHCTBYIOMNX Yepe3 cTpaTtochepy pasieeHHbIX
MTOJIOKUTEIBHBIX 3apsI0B BEPXHEH YacTH o0Jlaka M HaBEICHHBIX OTPHUIATEIFHBIX 3apsI0B B HOHOC(hEpe HA

Becmnuux KPCY. 2023. Tom 23. Ne 4 213



%
I T A T

Hayxu o 3emne / Earth sciences
MoHoCD epa
k-

+ -t -+ =

OBnacTs paspanos

B BEpXHE#

atmocdepe

rposzceoe o0nako

Ipaduenm

nomenyuang
ipu xopouieli
08

fot

— to5 %3 4

== osepinosis semnn
Pucynok 4 — O6pa3oBaHue CIOUCTOM

HadIIEKTPU30BAHHOCTH B CBSI3H

C pa3/Ie/ICHUEM 3aps/I0B B TPO30BOM OOIIaKe

obmakom (*3%). Y HakoHell, 3eMHasi TIOBEPXHOCTh IO ICHBIM 0€3001a4HbIM HEOOM (*4) MMeeT OTpHIATEIIhb-
HBIH 3apsijl, T. K. 3eMJIsI COJISP)KUT B ceOe N30BITOK OTPUIIATEILHOTO 3apsijia, a BEpXHHE CJIOH arMOC(epsbl, T. €.

nonocdepa Hax sicHoi arMmochepoit (*4") — H3OBITOK MOJOKUTEILHOTO.
Tenepb OIMMIIEM MEXaHHU3MbI IPOLECCOB MOJIHUH OGHaKO—SeMHH, BHOCAIIMUX B 3€MIJIIO OTpHHaTCJIbeIﬁ
3apsijl ¥ cBsi3aHHbIX ¢ HUMH PBA. Ha monmoxutenpHy 0 00J1acTh BEpXHEH YaCTH U Ha OTPUIIATEILHYO 00JIaCTh
HWOKHEH YacTH rpO30BOT0 00JaKa JEHCTBYIOT CICAYIOUIHE CUITbI:
1) cuna, pa3aensromas 3apsiIbl ¥ PacTATUBAIONIAs 00JIAKO TI0 BEPTUKAIN cO cTOpoHBI MI3;
2) cuia B3aMMHOTO OTTAIKWBAaHUsI TIOCPEICTBOM COOCTBEHHBIX JIOKALHBIX MAarHUTHBIX MOJICH ATHX 00-
3) nporuBoeiicTByromas cuinam MII3, yacTH4HO SKpaHUpPOBaHHAs, cujia co cTOpoHbl DI13;

4) B3aMHO yIEPIKUBAIOIIAs CHJIA TIPUTSHKECHHSI TOCPEICTBOM COOCTBEHHBIX, YACTUIHO IKPAHHPOBAHHBIX

JIacTei;
JIOKANBHBIX MEKTPUUECKUX TOJIeH 3TUX o0nacTei;
5) cuita MpUTSHKEHHs, JEHCTBYIOIIAs Ha HIDKHIOIO 9acTh OOJIaka ¢ OTPHULATENILHBIM 3apsiIOM CO CTOPOHEI

HABEJICHHBIX MOJOKUTENbHBIX 3aps/IOB B TIOUBE MOJ] 00JIAKOM;
HBI HABEICHHBIX OTPUIIATEIBHBIX 3apsA0B B HIDKHEH 9acTH HOHOC(EPH! Ha 00IaKOM.
CremyeT OTMETHTBD, YTO NEPBBIC JIBE CHIIBI CyMMHPYIOTCSI M PAaCTATHUBAIOT 00JIaKO 10 BEPTHKAIH, HETIpe-
PBIBHO IONOJHAS pa3AeieHHbIE 3apsAabl U IPOTUBOACHUCTBYS yaep:kuBaromuM cuwiaM — 3 u 4. Kpome Toro,
TIOCJITHHE ABE CHIIBI — 5 M 6, Takke CIIOCOOCTBYIOT MEPBBIM ABYM. B KOHEUHOM cuere, paBHOBECHE CHIJI Ha-

6) cuia NpUTSDKEHMs], IeHCTBYIOIAs Ha BEPXHIOI YacTh 00JIaka ¢ MOJOKUTEIbHBIM 3apsiioM CO CTOPO-
pymaercs u cpabaThIBaeT MyCK MOJHHUH OO0NaKO-3eMJIsl, BHOCSIIEH YacTh OTPULATEILHOTO 3apsiia HIDKHEH
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Pucynox 5 — Bun anb¢oB:
a— cHu3y, 0 — cOOKy

yacTH o0JlaKa B 3eMiI0. BeieacTBue 3Toro, B 3TOT MOMEHT CKAauKOOOpa3HO ociadeBaeT 4-s1 yIepKUBAIOIIAs
CHJIa, YTO CIOCOOCTBYET yXOIy COOTBETCTBYIOIIEH YacTH IMOJIOKUTEIBFHOTO 3apsiia BEpXHEH 9acTu obnaka,
1ojl HaTUCKoM ¢l 1 u 6 k noHocgepe mocpenctsoM PBA. Ilon ycunmem, pa3aessionux 3apsiisl AeicTBuil
MEPBBIX JBYX CHII, YOBIBIIHE 3apsabl OBICTPO TIOTOIHAIOTCSA U «TPO30Basi MAIIMHA» o0JIaKa MPOJOIDKAET Mo~
BTOPSATH MPOLECC, OKA €ro INIOTHOCTh U BEPTUKAIbHASI MOIIHOCTE MO3BOJISIOT, TO €CTh IOKA TPO30BOE 00-
JIAKO HE HAUHET PacCEeUBaThCs.

W3 ynoMsiHyTBIX BBIIIE pa3psaoB 0ojee Ui MEHEE N3yUCHHBIMU SBJISIIOTCS THHEIHbIe MonHuu. OHN Hc-
cieayroTes co BpeMmeH JlomoHocoBa u Puxmana. PBA oOHapyskeHbI 1O3Ke, MOCIe BTOPOH MOJIOBUHBI XX Be-
Ka, I0ATOMY IPaKTUIECKH elle He n3ydeHs! [2]. Onupasch Ha TEOPHIO (yHAAMEHTAIBHOTO HICKTPOMAarHeTH3-
Ma, MBI TTONIBITaeMCsI OOBSICHUTD KOE-4TO U3 HAayYHBIX ()AKTOB, BEISBICHHBIX JJO HACTOAIIETO BPEMEHH I10 TO-
Boay PBA (pucyeok 5). OnHO3HAYHO MOXKEM yTBEpKAaTh, 4TO MocpeacTBoM PBA yHOCHTCSI HEKOTOpast 101
TMIOJIOKUTETBHOTO 3apsi/ia BEpXHEH JacTH odnaka k HoHocdepe. Kakum Trnom paspsaa (mKeraMmu, CripadTaMu
U T. I1.) CBEPIIUTCS 3TOT Pa3psil, 3aBUCHUT OT (PU3UUECCKHUX MTApPaMETPOB U COCTOSHUS aTMOC(epsl Hasl 00TaKoM.

ITonpoGHee ommmieM o0Opa3oBaHME TaK HA3bIBAGMBIX MMb(GOB, BUJUMBIX B HIDKHEH 4acTH MOHOCHEpHI
HaJ{ TPO30BBIM 00akoM BO BpeMs PBA. JIns HamIsIMHOCTH MOKaXeM OTJENIBHO BUI 3Ib(OB B IBYX paKyp-
cax — CHu3y U cOOKy (pHUCYHOK 5). 31ech B HIKHEH 9acTH HOHOC(EPHI HaJl IPO30BBIM 00JIAKOM ITPOHCXOIUT
HEYTO NMOJ00HOE TOMY, YTO IPOUCXOAUT B TTOYBE MOJ] 0OTAKOM, C 3€pPKAJIBHO MPOTHBOIIOIOKHBIMHU 3apsIaMHU.
Bue kpacHoii 30HBI Tb(OB HEBO3MYIIIEHHAss HOHOC(Epa CONEPKUT U30BITOK MOJIOKHUTEIBHOTO 3apsaaa (Io-
JIO)KUTENbHBIC MOHBI), @ B KPACHOH KOJBIIEOOPAa3HONW YACTHYHO BO3MYIICHHOW 30HE — CMEIIAHHBIC 3apsiibl
(TIOTIOXKHUTENbHBIE W OTPHUIIATEIbHBIE HOHBI U 3JIEKTPOHBI). 3/1€Ch MPONUCXOJUT MHTEHCHBHAS PEKOMOMHAIIS
HOHOB, IO3TOMY BO3HHUKAeT cBeueHue. LlenTpanbHas, Hao0madHas, CBUCAIONIast B BUJIC CETMEHTA IIapa, BO3-
MYIIIEHHAs 30Ha HOHOC(EPHI COIEPIKUT N30BITOK OTPUIATEIFHOTO 3apsiia (OTpUIATeIbHbIe HOHBI U 3JIEKTPO-
HBI), TIO3TOMY 3/1€Ch WHTCHCUBHOW PEKOMOMHALIMHN HE NMPOUCXOIHT, CICIOBATEIBHO, CBEUCHHE OTCYTCTBYET.
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Onbder 00pa30BHIBAIOTCS MO JCHCTBHEM JIEKTPUIESCKOTO MO TOAHUMAIOIINXCS TTOJIOKHUTEIBHBIX 3aps0B,
cojepxkamuxcs B HayaBiiuxcs PBA, u ux cienyer paccMarpuBarh Kak OTKIMK HOHOC(ephl Ha HayaBIlIMe-
csa1 PBA.

HeoOpranbie rpo3sl. B rpymimy HEOOBIYHBIX TPO3 aBTOPHI BKIIFOYIIIN TPO3BI HAJl ACHCTBYIONIMMU BYJIKa-
HaMmH [8] U rpo3bI BHE CE30HA, T. €. 3UMHUE I'PO3bl. 113 U37105KEHHOTO BBILIE CIEAYET, UYTO IPAKTUUYECKH BO BCEX
oOmakax nox aeiicrBueM cuiibl Jlopenua co croponsl MII3 npoucxonsat paszaeneHus 3apanos. OgHako is
HaJaja rpO30BBIX MIPOIECCOB B 00JIaKaXx HEOOXOAMMO HAIMYNE Psiia YCIOBHIA:

»  BO-TIEPBBIX, HEOOXOIMMA JOCTAaTOYHAS BEPTUKAIBHAS MOIIHOCTH, COOTBETCTBYIOIIAsl IPO30OBBIM 00Ma-

KaM;

»  BO-BTOPBIX, HEOOXOIUMA JAOCTATOYHAS AIEKTPOIPOBOAHOCTD, T. €. JOCTATOYHAS IIOTHOCTH U BIAroco-

JEepHKaHUE;

»  B-TpETBHHX, HEOOXOIUMO IpeoliiaiaHie BOISHBIX KaIleleK Hal JICITHBIMHA YaCTUIIAMH, T. K. IUDIICKTPH-
yecKast POHUIIAEMOCTh BOJIbI € = 81 TO)kKe MMEET 3HaUCHUE.

B Bynkanuyeckux oOnakax (pUCYHOK 0) Bce TpU YIOMSHYTbIE BbIIIE YCIOBHUS BBIIOJIHIIOTCSA, U KPOME
TOTO, 3TH 00JIaKa HACKIIICHBI T'a30MBUICBBIMH IPUMECSIMH, 2 BOASHBIC KAalleIbKU B HUX B OyKBAJILHOM CMBICIIE
SBIISIIOTCS] PACTBOPAMH PA3JIMYHBIX BELIECTB. ITU OOCTOATENHCTBA B pa3bl MOBBIMAIOT IEKTPOIPOBOAHOCTh
BYJIKAHMYECKHX OOJIAKOB IO CPAaBHCHHUIO C OOBIYHBIMHU O0JIAKAMH, @ 3TO, B CBOIO O4Yepe/Ih MOBBIIIACT MX IPO-
30BYIO aKTUBHOCTb. J[OTIOJIHUTEIIEHO OTMETUM, YTO BYJIKAHUYECKHE IPO3bl HE 3aBUCAT OT BPEMEHH roja, T. K.
BYJIKAHUYECKOT'O TEIUIA J10CTaTOYHO JJIs BHIIOJIHEHUS IIPUBEAECHHBIX BbIIIE YCIOBU.

[Ipexxae yeM cocpenoTOUUTHCS Ha JOBOJIBHO PEIKUX 3UMHHX I'p03aX, OTBETUM Ha BOIPOC: MO Kakon
IIPUYMHE B 3UMHEE BpEMs I'pO3bl IpeKpalaroTcs? [1aBHON IpUUMHON NPEeKpalleHus: IPO30BOM aKTUBHOCTH
B 3UMHEE BpeMs SIBIIIETCS OTCYTCTBUE OJIHOTO, IBYX WJIM BCEX TPEX YIOMSHYTBIX BBILIE YCIOBHNA B 3UMHUX
oOmakax, T. K. TeMreparypa Bo3ayxa orpuinarenbHas (Hmke 0 °C). Ternepb 00bsICHUM, OTYETO U3PEIKA TPEMST
rpo3bl 3UMOM. [ TaBHOM U €TUHCTBEHHOW NPUYUHOM 3UMHUX TPO3 SABJISIETCS POPBIBHOE MOCTYIIEHUE TEIIBIX
TEUCHHUH U3 TPOITMYECKUX 30H 3eMJIH B 00jiee BBRICOKHE MIMPOTHI, YTO CIIOCOOCTBYET BBHIMOTHEHHIO YIIOMSHY-
TBIX BBILIE YCIOBHM B 3MMHEE BpeMsl.

Pucynok 6 — Monnus B Bynkanndeckux n3Bepkenmsx Ha Kamuatke mo [8]:
a — u3BepakeHue Bynkana Tonbauuk (H. ITonxnernos, E. Mapxunus, 1981 r);
b — Bynkan Kapeimckuid, 2007 1. (¢poro: B. FOaun); ¢ — Bynkan D6eko 2019 1. (poro: M. Rietze)
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Crnenyer NOAYEPKHYTh, YTO BCE AIIEKTPOMATHUTHBIC MTPOIECCHI, MPOUCXOSIINE B OOBIYHBIX IPO3aX, TAK-
JKe MPUCYIU U HEOOBIYHBIM, BYJIKAHUYECKUM M 3UMHUM I'PO3aM.

H3smenenusn 2po3zoeoii akmuenocmu 3emau. 13 mexanusma renepanuu 1 pazsutust EI'M u OI13 takxke
CJIEYET, YTO B HACTOsILIEE BpEeMs Ha MOBEPXHOCTH 3eMJIM U OKOJIO3EMHOM IIPOCTPAHCTBE HAOMIONAETCs MIpel-
mectyromuii naBepcuu cnag MII3 [1]. Bo3Hukaer Bonpoc, Kakue U3MEHEHHs! PU 3TOM O0KUAI0T IPO30BYIO0
nesitenbHOCTh 3emiin? [1ocKosbKy IIaBHOM MPUYUHON IPO30BOM IESATEIBLHOCTH SABISETCS Ipoliece paszene-
HUS 3apsJIOB B 001aKax, a pas3JesieHue, Mo HalleMy MHEHHUO, BO3ZMOXHO JIMIIb TPH HAJIUYHUHA MAarHUTHOTO T10-
111, TO Besex 3a criagoM MIT3 mocnenyer u criaj Tpo30Boii akTHBHOCTH B atMochepe 3emin. 1 B mepexomHsiit
WHBEPCHUOHHBIN MEpHOoJI, KOTrJa B OKOJIO3eMHOM IpocTpaHcTBe 3HaueHne MII3 crazer 10 OMU3KHUX K HYIO
3HA4YEHUH, TPO30Basi ACATEIbHOCTD, Ipoucxosaias non Aeiicrsuem MII3 Ha 3emiie, Takke JOKHA MPEeKpa-
TuThCs. [lociie nHBEpCUM Ha MOBEPXHOCTH 3€MJIH M OKOJI03eMHOM IpocTpaHcTBe MII3 cMenuT HamnpasieHue
Ha MPOTHUBOIIOJIOKHOE ¥ HAYHET IMOCTEIICHHO PacTH. [ po3oBast IesTeIbHOCTh Takke Oymer pactu. [Ipomecc
paszaeneHus 3apsiioB B 00IaKax TakKe MOJBEPrHETCS HHBEPCHHU, TaK Kak cuiia JIopeHIla CMeHUT HalpaBJICHHE
Ha 180°. Pa3nenenue 3apsmoB B 00JaKax CTAHOBHTCS 3EPKAIBHO IMPOTHBOIIOIOKHBIM, U OOJBIIHHCTBO I'PO3
o0rako-3eMJIst OylyT BHOCUTH B 3€MITIO TTOJIOKHUTEIBHBIN 3apsl, a pa3psiaMu B BepxHel arMocdepe oTpuria-
TEJIbHBIN 3apsi/l BEpXHEW 4acTH rpo30BOro obaka OyneT YHOCUTBCS K yKe OTpulareabHoil nonochepe. Mox-
HO YTBEPKJ1aTh, YTO TPO30Bast JEATEIHHOCTh 3EMJIN TOKE ITUKIUYHBIN MPOIIECC, TaK KAK SIBISIETCS JIOKAJIbHOMN
YaCThIO TII00ATBHOTO ITUKINYHOTO mporiecca EI'M u DI13.

BeiBoabl. Ha ocHOBe aHaim3a M TEOPETHUSCKUX HCCIESOBAHUI DIIEKTPOMATrHUTHBIX MPOIIECCOB B 00-
JIaKax BBIABICH MEXAaHU3M HX 3apsIOKH M pa3psmoB B arMocdepe. [JaHHBIN MEXaHU3M, IIPU PaCCMOTPEHHU
9TUX MPOIECCOB C TOYKH 3PCHUS DIEKTPOIUHAMHKH (2 HE JICKTPOCTATHUKH), OMHUPAsCh Ha (PyHIaMEHTAIb-
HBIE 3aKOHBI 2JIEKTPOMarHeTu3Ma, No3BojsieT OObSICHUTH MPOLIECC Pa3esieH s 3apsJ0B B 001aKax U B3aUMHO
YBSI3bIBACT OCHOBHBIC HAY4YHBIE (PAKTHI MPUPOBI TPO3 M Pa3psAIOB B BepXHEH arMocdepe, MoaydeHHbIE HC-
CJIEZIOBATEIISIMM BCETO MHpa 3a MpeablIyluil nepuos. JanHas Touka 3peHus OKa3bIBAET, YTO HUKAKHUE JIpY-
rUe cujibl (TPaBUTAIIMOHHBIC, KOHBEKTUBHBIC, DIICKTPUYECKUE U TIpodre), Kpome cuil JIopeHIia, He CrIOCOOHBI
MIPUBECTH K TAKOMY CTPOHHOMY PAa3[eICHUIO 3apsIoB B OONAKax M MEPEHOCY 3apsiiOB — OTPHIATEIBHOTO
B 3eMJIFO pa3psaMi MOJTHHIA, a IOJIOKUTEIBHOTO — B HOHOC(Epy pas3psaaMu B BepxHeit armocdepe. ITH pas-
PAABI paccMaTpUBAIOTCS He Kak 000COONEHHBIN MPOLECce, a Kak HeOTheMJIeMas 4YacThb eJUHOI0 I00aIbHOro
3NIEKTPOMArHUTHOTO Tporecca 3eMIIH, CBI3aHHOTO C JIOKAJBHBIMUA HEOTHOPOAHOCTSAMH B aTMocdepe (06ma-
kaMu). OTMeueHbl BO3MOKHbIE IPUUMHBI BYJIKAHUYECKUX U PEIKUX 3UMHUX Tpo3. Kpome aToro, obocHoBaHa
BO3MOXKHAsI IUKJIINYHOCTH U3MEHEHHH IPO30BOH I€ATETLHOCTH 3€MIIH B IIEPCIIEKTUBE.

[Moctymuna: 13.10.22; peuensuposana: 27.10.22; npunsara: 31.10.22.
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