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Tpeocmaenenwvt éepmuxanvbie pacnpedenenus cnopaduyeckux E-croes 6 uonocghepe 3emnu, nonyuennvie Ha
OCHOBe 0OPAbOMKU UIMEHEHULL FUKOHAA (Habeea (haz06020 nymu) u amniuntyObl PAOUO3AMMEHHBIX CUSHATIOS,
sapeaucmpuposartbix ¢ nomowvro cnymmuxos CHAMP/GPS u COSMIC/GPS. Tpoananusuposarvl munol
CROPAOUUECKUX CIPYKIYP (OUCKpenHble U 0BOUHbIE CTIOU), HAOTFOOAEMBIX 8 PAOUOANMEHHBIX
axcnepumenmax. Paccmompenvl mexarnuzmvl popmuposarust cnopadudeckux E-cnoes (6epmuxanbhuiil cogue
CKOpOCMU 8empa U BbICHINANIE YACHIULY) 8 UOHOCGHEpe NIaHEmbL.

The vertical distributions of sporadic E-layers in the Earth's ionospherebased on processing the eikonal (phase path
excess) and amplitude variationsof radio occultation signals recorded by using the CHAMP/GPS and
COSMIC/GPS satelliteshave been presented. The types of sporadic structures (discrete and double layers)
observed in radio occultation experiments have been analyzed. The formation mechanisms of sporadic E-layers
(vertical shear of wind speed and particle precipitation) in the planet s ionospherehave been considered.

BBenenue

Cnopagnueckue E-ciou (Es) mpencraBnsitor coboit TOHKHE CIIOW MTOBBIIIICHHOW HOHU3AIIUN
Ha BbIcoTax oT 90 mo 130 km B nonocdepe 3emnu. Uccnenoranue 3¢h(PexToB, CBI3aHHBIX C
Es-cTpykTrypamu, akTyanbpHO 17151 oOecrieueHust 6ecriepeOoiHOM paboThl CUCTEM PaJMOCBSI3U U
HaBUTaIlUU. AHanuzupys panro3aTMEHHBIE U3MEPEHUs CHAMP
(ChallengingMinisatellitePayload), aBropsr pa6oTs! [1] u3yunian riao0anbHy0 MOPQOIOTHIO
cnopangnueckux E-cmoeB. Knmmaronorus Es-cmoeB Obuta ucciiemoBaHa MMH Ha OCHOBE
onpenenenus aucnepeuit SNR (signaltonoiseratio) u ¢assl B TepMHHAX MECSYHBIX 30HAIBHBIX
CPEIHHUX, CE30HHBIX KapT, CYTOUYHBIX M JOJITOBpeMeHHbIX Bapuaruii [1]. [logpoOHbIii anamms
rio0anbHOro pachpeneneHus nosiieHus Es-cinoeB Obul BbimoiHeH B padote [2]. 3mech, st
HCCIIeIOBAHUS MENTKOMACIITaOHBIX HEOHOPOTHOCTEN BUOHOC(epe 3emuu,ObL1a
HCIOJIb30BaHA00paboTKa  00sbIION  Oasbipamuo3arMeHHbIxu3MepeHuin  (muccun  CHAMP,
GRACE u FORMOSAT-3/COSMIC), nposeaennbixs nepuos ¢ saBaps 2002 mo aexkadps 2007
roga. beUlo mMmokazaHo, 4TO pacmpeneneHue MosiBIeHHs Es-clioeB B CpeqHHX IIMPOTax
JEMOHCTPUPYET CHUJIbHBbIC KOJIEOaHHUsS, MPUYEM CaMble BBICOKHE YacCTOThl WX TOSBICHUS
HAOMIOJAIOTCS B TEYEHHE JIETHETO BpeMEHH. MaKCUMyMbl TOSIBJICHUS  CJIOMCTBIX
HEOJIHOPOJHOCTEH BO3HMKAIOT B MHTEpPBaJe TE€OMarHUTHbIX MmupoT oT 10° mo 60°
CpeqHemupoTHON uoHOocdepsl 3emin. B BBICOKMX MIUPOTaxX, T/€ YIJIbI MarHUTHOTO
HaKJIIOHEHHs cocTaBisitoT oT 70° nmo 80°, B yKa3aHHOM paclpeiesieHUH HNPUCYTCTBYIOT
riy0OKHe MUHHUMYMBI, YTO COTJIACYeTCs ¢ Teopuel (OpPMUPOBAHHS CIIOPATUIECKHX CIOEB C
MIOMOIIIBIO BETPOBOTrO cABura [2, 3].

Teopust dopmupoBanus Es-cmoeB ¢ MOMOIIBIO BETPOBOTO CABHra B CPETHUX IIMPOTAX
MOATBEpK/IeHa MHOTUMU UcclenoBanusMu [4]. beuto yctaHoBieHo, uto Es-ciou B cpeanux
IIUPOTaX SBISAIOTCA OYEHb TOHKMMHU (MX TOJIIMHA COCTAaBIISIET HECKOJIBKO COTEH METPOB),
pacrhpesie/IeHHbIMH [0 TOPU30HTAIH HA COTHH KHJIOMETPOB, IJIOTHBIMH (KOHIICHTPAIUs
nocturaer Heckonpkux exuHuil (x10% cm3)) u cocrosmumu u3 atomos Meramnos [5]. Ilpu
HAJIMYUU HAKIIOHHBIX T€OMAarHUTHBIX MOJIEH CIUsSHUE HOHOB B E-06mactu noHOC(Ephl MOKET
OBITh 00YCIIOBJICHO BEPTUKAIBHBIM CIBUTOM KaK 30HAJTBHOTO, TAaK U MEPUIUOHATIHHOTO BETpPa.
OnHaKko,MMEHHO CABHTI 30HAJbHOW CKOPOCTH BETpapaccMaTpPUBAETCS B Ka4yeCTBE OCHOBHOTO
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JpaiiBepa HOHHON KOHBEPI€HIIMU B CPEAHUX MIMPOTax(BbICOTHI ~115 kM u HUXke) [6].

B Bbicokux mmuporax (>60°) MarHuTHOE IIOJIE€ HAMPABJICHO IMOYTH BEPTUKAIBHO K
JIOKAJTBHOMY TOPU30HTY U MEXaHU3M (OpMUpPOBaHUs Es-cl10€B ¢ MOMOIIBI0 BETPOBOTO C/IBHUTa
He OyzeT cToJib 3G GEKTUBHBIM KaK B CPeIHHUX MIHpoTax. KpymHomaciTabHas ropu3oHTaIbHAS
CTpyKTypa IuIa3Mbl BaBpopaibHOW E-oOmactu  ompezaensercss NpPOCTPaHCTBEHHBIM
pacmpeiefieHussM HCTOYHUKOB COJHEYHOW pajauallid W OCaaKOB 4YacTWll. BHyTpeHHue
aTMOc(epHBIC BOJIHBI B BBICOKHMX IIIHPOTaX MEHEE BaXKHBI B KA4eCTBE MEXaHH3Ma
BEPTUKAIBHOIO CTPYKTYPUPOBAHUSl CIIOEB BCJIEACTBHE OO0JbIIOro yria HakiaoHa (~90°)
MAarHUTHOTO TIOJIA K JIOKaJIbHOMY TOpu30HTY [7]. TeM He MeHee, Mallblil YyroJl OTKJIOHEHUS
MAarHuTHOTO TIOJII OT BEPTHKAIM 37eCh OYEHb CYIIECTBEHEH BCJICACTBHE OOJBIINX
ANEKTPUYECKUX TI0JICH, HAMPABICHHBIX MEPICHIUKYIIPHO MAarHUTHOMY TOJII0. B BBICOKHX
IIUPOTaX KOHBEKTHUBHBIC DJICKTPUUYECKUE TOJS SBISIOTCS BaXKHBIMHU JpaiiBepaMu HOHHOMN
KOHBEpreHIUu. ABTOpPHI pabOThl [8] BIEpBbIE NPEANOIOKUIN, 4YTO Es-ciom Moryr OBITH
chopMuUpOBaHBl B PE3YJIbTATe BO3JCHCTBUS TOJBKO JJIEKTPUUECKOTO TIOJSI B BBICOKHX
IUPOTax, T/I€ MEXaHW3M BETPOBOTO CJBHUTa MPAKTUYECKH HE pabOTaeT, B YaCTHOCTU HA
BbhIcOTax Hike 110 kM. DiekTpuueckoe 1oje B aBpOpaJbHONW 30HE W B MOJSPHON IIAINKe
3aMEeTHO OOJIBIlIe, YeM B SKBATOPHUAILHON 0OJacTu, W 0oJjiee MIHUPOKO PACTIPEIETICHO IO
wiomaau. CpenHee 3JIEKTpUYECKOE TIOJE B 30HE aBpPOpPhl HMMEET CHIIBHYIO CYTOYHYIO
KOMITIOHEHTY ¢ ammuiutynoil 30 MB/M u Makcumymamu, pacnosnoxeHHbIMU BOIu3u 05:00 u
18:00 LT. HampspkerHOCTH 10J1s1 ~50 MB/M siBiisieTcst 0OBIYHOM KakK I aBPOPATBHOTO OBaja,
TaK ¥ JIs OJISIPHOM TITaKH.

VYcTaHoBIEHO, YTO TPHJIMBHBIE BETPHI (TOJYCYTOYHAsh W CYTOYHAs MOJIbI)OKa3bIBAIOT
3aMETHOE BIUSHUE Ha 00pa3oBaHME CHOpaJWdYecKuX E-c0eB B BBICOKMX HIMPOTax
(aMeKTpUUecKre TOJI HE YYUTHIBAIOTCS), OJHAKO BHYTPEHHHE aTMOC(EpHbIE BOJHBI TAKKe
MOTYT CO3/1aBaTh JOIOJHHUTENIbHBIE BeTpoBbie y31bl [9]. Pesymprarel paboter [10]
CBUJICTEIBCTBYIOT, YTO 3/€Ch 4acTO HaOmomaroTcs Es-ciom ¢ MmIOTHOCTHIO ~3-108cm2 u
UMeEETCs JIOCTATOYHOE KOJIMUECTBO HOHOB Na* JUIst OJTydeHUsl H3MEPEHHBIX B SKCIIEPUMEHTAX
mwiotHocTe atoMoB Na. CocTaB MOHOB MeTauloB B Es-ciosx mpeamosnaraeT ux cBsi3b C
npoueccamMu aOJsIui METEOpOB, a TakkKe ¢ (GOPMUPOBAHHUEM CIIOEB HEUTpaIbHBIX aTOMOB
MeTauioB B BepxHel Me3ocdepe [11-13]. [Ipeamonaraercs, 4To BEICOKOMIMPOTHBIE Es-crion
SBJIIOTCSL TIPOSIBIICHUEM aBPOpPbI, KOTOpas IMpelcTaBiseT co0OMl MOIIHBIA HCTOYHUK
MOBBIIEHHOW HOHM3anuu. OJHAKO B 3TOM CiIydae CIIOpPaJWYecKUe CIOU He OyayT O4YeHb
ToHKUMU. COTrJIacHO pe3ylibTaTaM paboThl [5], B BRICOKMX IIUPOTaxX HaOII0AAeTCsS HECKOJIBKO
TUIOB CIOPAJNYECKUX CJI0EB, KOTOPblE HAMHOTO TOHbIIE OOpa30BaHHBIX C TOMOIIBIO
aBpPOPANbHBIX OCAJKOB U, BEPOSITHO, CHOPMUPOBAHBI CHOCOOAMH, XapaKTePHBIMH s
¢dbopmupoBanus Es-ciioeB B cpeqHUX MIHUPOTAX.

Lenbto paboThl siBNsieTCS HAOMOIEHUE criopaguieckux E-ciIoeB ¢ moMoipio CIIyTHUKOB
CHAMP/GPS u COSMIC/GPS, ompeneneHne W aHalM3 BBICOTHBIX 3aBUCHMOCTEH MX
MHTEHCUBHOCTU B HOHOC(EpE 3eMIIH.

AHa/IM3 paaumo3aTMeHHbIX JaHHbIX cnyTHukoB CHAMP/GPS u COSMIC/GPS B
uoHocdepe 3emJn.

BricokocTaOuMiIbHBIE CUTHAJIBI, CHHXPOHU3UPOBAHHBIE AaTOMHBIMH CTaHapTaMH YacTOTHI
1 u3ny4aeMble HapurauoHHeIMu ciiytHUKaMu GPS u I'JIOHACC, co3naror Ha BEICOTaX HUXKE
~20 ThIC. KM TIO0aNbHBIE PAJUONONA, HEOOXOAMMBIE JIJs 3a/Ja4 HAaBUTALMHU, HABEACHUS,
OTIpeIeNIeHUs] MECTONOJIOKEHHUS U IPYTUX 1ieNieil. DTH CUTHaJIbl MOKHO MCIOJIb30BaTh, C OJTHOM
CTOPOHBI, JJIS TJI00aJbHOIO MOHUTOPHHIA €CTECTBEHHBIX MPOILIECCOB, MPOUCXOJSAIIUX B
Marautocepe, noHochepe U HeliTpanbHOU aTMocdepe 3emiu, U, ¢ APYrod CTOPOHBI, IS
u3yueHust 3(ppexkToB M yCIOBUH pacnpoCTpaHEHUs paauoBONH (Audpakumu, pedpaxiu,
MIOTJIOIIEHUST U paccessHUsl B aTMocgepe, OTpaXKeHHs OT MOBEPXHOCTH CYIIU M OKeaHa). B
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pasno3aTMEHHOM METO/IC UCIIOJIb3YIOTCS PAIMOCUTHAIIBI ¢ HecyInuMu yactotamu f1 = 1575.42
MI'n u f = 1227.60 MI'1, u3aydaeMble HAaBUTAIMOHHBIMU CIyTHHKAMH M TPUHHUMAaEMbIC
HuskoopoburansaeiMu (COSMIC, CHAMP u np.) anmapatamu ¢ HENbIO JAUCTAHIIMOHHOTO
30HMPOBAHUS HOHOCHEPHI M aTMOCHEPHI TUIAHETHI.

[IpuHATO CUMTATh, YTO B OOBIYHBIX YCIOBHIX HOHOC(Epa 3eMiId BHOCHT Majiblii BKIIAJ B
W3MEHEHHUE AaMIUIUTY/bl CUTHAJIOB,PETUCTPUPYEMBIX B PaJUO3aTMEHHBIX O3KCIIEPUMEHTAX.
Bo3mymienHas moHocdepa MOXKET 3HAUUTEIbHO BIIMATH HA XapaKTEPUCTUKU DPATUOBOJIH.
CunpHble aMIUIUTYIHbIE U (a30Bbl€ BapHallUM CUTHAJIOB CUCTEMATHYECKU HAOJIIONAIOTCS B
UHTEpBaJie BBICOT nepures Jiyda oT 30 10 85 KM, pacnoJiO’KEHHOTO BbIIIE OCHOBHOM 4acTU
HeliTpanbHOM aTMocdepel W Huke E-cnos wuoHochepsl. Panee B paamo3aTMEHHBIX
SKCIEPUMEHTAxX BBICOTA PACMOJIOXKEHUS Clopaaudeckux E-cioeB mnpuHMManach paBHOM
BBICOTE Iepurest Jy4eBod JuHUU. OJHAKO, 3TO MPENIOJIOKEHUE MOXKET HapyllaTbCs MNpu
HaJU4YUU TOPU3OHTAIBHBIX T'PAaJUEHTOB B MoHOchepe. B paborax [14, 15]mokazaHo, 4TO
YIOMSIHYTBI€ BbIIIE€ BO3MYILEHUSI aMIUTUTYAbI U (a3bl paJloBOJIH, HaOI0JaeMble TPU HU3KUX
BBICOTAaX Hepuress Jyda, OOBSICHSIOTCS BIMSHUEM HAKIOHHBIX IUIa3MEHHBIX CTPYKTYD,
PacroJIO’KEHHBIX CYILIECTBEHHO BhIlIe B MOHOC(epe. JlaHHble 00 aMIUIUTYIHBIX U (a30BBIX
BapHAllMAX CUTHAJIOB HAa HHU3KMX BBICOTAX SIBIISIIOTCS JIOTIOJHUTEIBHBIM HCTOYHUKOM
nH(pOpMaIUK TSI TUCTAHIIMOHHOTO 30HIUPOBaHHS HMOHOC]Ephl 3eMIid, KOTOPOE BKIIOYACT
NEeTEeKTUPOBaHNE BHYTPEHHUX I'PAaBUTALIMOHHBIX BOJIH M OIpEAEIeHHE UX XapaKTEpUCTUK Ha
noHocdepHsIX BeicoTax [16, 17].

Ha puc. 1 nmpuBeneHsl 3aBUCUMOCTH HOPMHUPOBAHHOM aMIUIUTYIbl Aparo3aTMEHHOTO
CHTHaja OT BBICOTHI mepures Jjydah, monydeHHsie ¢ nomonibio crnyrHukoB COSMIC Ha
wecymeir GPS-ugacrore fi = 157542 MI'n mnpu 30HIMPOBAHHKM YETHIPEX pPaliOHOB
BBICOKOIIUPOTHOM HoHOChepsl CeBepHOTo moymapust 3emin. Bonmusu kaxaoi kpusoit (1-4)
yYKa3aHO BpeMs MPOBEICHHUS ceaHca M3MEPEHHUU M JaHbl KOOPAMHATHI (IIMPOTa, JI0JIrOTa)
30HAUPYEMOTO paiiona nonochepsl. s BeprukanpHbIX mpoduieit A(h) Ha puc. 1 xapakTepHbI
OCOOCHHOCTH, COMPOBOXAAIOIIMECS BCIUIECKOM  aMIUIUTYIbl, 3aTe€M [pPOBAIOM C
MOCJIEYIOLIUM BCIIECKOM. Takue CTPYKTYpbl HaOJII0Ial0TCSl HA Pa3HBIX YPOBHSAX B MHTEPBAJIE
BBICOT Tepures jtyda ~88—110 km. OT™MeTHM, YTO NIpeACTaBICHHbIC HA pUC. | 3aBucuMocTH 1, 3
u 4 umeror tunuyHyro U-o0pasHyio (HopMy U MOJHOCTHIO COOTBETCTBYIOT pe3yibTaTaM
paaro3aTMeHHOTO 30HAMpoBaHus ciiyTHUKOM CHAMP muckpetHbix (oTaenbpHbIX) Es-cioeB B
BBICOKOITMPOTHON HoHOC(hepe 3emum [16, 17]. B cimydae, korma BEKTOp pacipOCTpaHEHHS
PaZMOBOJIH TMapajjieNieH IUIOCKOCTH HoHu3auuu Es-ciiosi, mpoxokaeHue paauoiydamu
LUEHTPAJbHOM YacTH cyosi (MUK OJIEKTPOHHOM IJIOTHOCTH) MPHUBOJUT K  CHIJIBHOM
ne(OKyCUPOBKE, a ero KkpaeB — K (oKycupoBKe nydeil. Ocuuuianuy, HaONI0aaeMble HUXKE
obnactu aedokycupoBku (kpuBas 4 Ha puc. 1), MOTYT ObITH 00YCIOBIIEHBI UHTEP(DEpPEHITHEH
MPSIMOTO U MPEJOMIICHHOT'O PaOIydeil IpU MPOXOKACHUH HUKHEN rpaHuLibl ciios [18]. B o
Ke Bpems, KpuBas 2 Ha puc. 1 JemMoHcTpupyeT Oosiee CIOXHYIO (JABOMHYIO)
KBa3UIIEPUOJUYECKYI0 CTPYKTYpPY COOTBETCTBYIOLIEro cropaaudyeckoro E-crmos mo
CPaBHEHHIO C TUCKPETHBIMH CIIOSIMH, PACCMOTPEHHBIMU HaMH paHee (KpuBbie 1, 3 u 4).

BaxHO OTMeTHUTh, YTO TMOJIOXKEHHE CJIOS IO BEPTHKAIM HE BCErja OJHO3HAYHO
oIpeieNisieTcsl BBICOTOM mepures siyda h. J[Ba ciost ¢ 0JJMHAKOBO#M BBICOTO# mepures Jiyda h,
HOpPA3HBIMH CMEIICHUSMH OTHOCHUTENBHO Iiepures Jyda OyqyT HMMeETh HEOJAMHAKOBBIE
(bakTHUeCKUEeBBICOTH MX pacnonoxeHus [16, 17]. Ilostomy ¢axrtuyeckass BbICOTa CIOS
ABIIsIETCS O0Jiee MOAXOAINM MTapaMeTpOM JJIsi OIMCAHUSI BHICOTHOTO TOJIOKEHUS CII0SI, YeM
BbICOTA mepures Jiyda. B kadecTBe mnpuMepa, WIUTIOCTPUPYIOIIETO CHOCO0 OmpeaereHus
MOJIOKEHHSI TUIA3MEHHBIX CJIOEB, PACCMOTPHM pAJAM03aTMEHHBIE JaHHBIE, IMOJYYEHHBIE C
nomo1nbto cinyriuka CHAMP B 105KHOH NpU3KBaTOpUANBbHONW aTMocdepe 3emiiu, B KOTOPBIX
MMEIOTCSI CUITBHBIE KBa3UPETyIIpHbIC aMIUTUTYAHBIC U ()a30BbIC BapUaIlUU CUTHAIIA.
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Puc. 1. 3aBucuMocTH HOPMHPOBAHHON AMILIUTYAbI APa03aTMEHHOI0 CHTHAJIA OT BBICOTHI
nepurest jay4a h, mosyuennsie ¢ nomoubio cnyrankoB COSMIC/GPS npu 3ouaupoBanun
YyeThIpexX PaiioHOB BHICOKOIIMPOTHOI HoHochepnl CeBepHoro moaymapus 3emiin.
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Puc. 2. Beprukanabnbie npopuiu X, u1 X, pedppakuuoHHOro 0cjaa0IeHUus1, HaiiIecHHbIe U3
pamno3zarmenabixaaHHbIXx CHAMP/GPS 06 amnuiutyne (kpuBasi 1) u diikoHasne (kpuBas 2)
curHasa Ha Hecynneid yacrote f1=1575.42 MI'i. CnipaBa nmoka3aHbl COOTBETCTBYIOIIHE
aMmIATYabl A, u A, aHajguTHYecKUX curHaioB (X.—-1) m (Xp-1).
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Ha puc. 2 nmoka3zansl BepTHKaJIbHbIE MPOGMIH pehpaKIUOHHOTO OCIAOICHHS PATHOBOJIH
Xa uXp(neBas  maHenb) M COOTBETCTBYIOLIMX — amiumMtynd.u  Ap  (mpaBas
MaHEeJb)aHATUTUIECKUX CUTHAOB(X a—1) u (Xp—1),KOTOpbIe OBLTU MOIYYCHBIB PE3YIIbTATE
00pabOTKM IKCIEPUMEHTAIBHBIX AaHHBIX. Pedpakimonnoe ocnabienne X, Ompeaessuioch ¢
MOMOIIBI0O HW3MEPEHHWH AaMIUTUTYAbl paauno3aTMeHHOro curHama croyrHuka CHAMP,
ycpenHeHHbIXx Ha uHTepBane 0.5 cek.Pedpakmuonnoe ociabienue X, ObUIO HalIeHOHA
OCHOBEOOPAOOTKH JaHHBIX 00 31KOHale curHaja Ha Hecyiie GPS-uactore f1 = 1575.42 MI'w.
Ha BricoTHBIX HHTEpBasiax 42—46 kM 1 96—106 kM Bapuauu pedpaxoHHbIX ocaadieHuit X,
nXp HMMEIT CWIbHYIO CBSI3b M MOTYT paccMaTpHUBaThbCsl KaK KOTEPEHTHbIE WH3MEHEHMUS
aMIUIUTYZbI U (pa3bl CUTHAJA, BHI3BAHHbBIE CIIOPAJIMYECKUMHU CIOSIMU (pUC. 2, JIeBasi MaHEb).
AMrutyael Aa M Ap aHamutHdeckux curHaioB (X,—1) m (Xp—1) ObuUIM BBIYHMCIIEHBI C
MTOMOIIBIO YUCIIEHHOTO MpeoOpazoBanus I minbOepra. 3HaueHus 4.1 Ap NoKa3aHbl Ha PaBOi
naHenu puc. 2. B unrepBaie BbicoT 42—46 KM, aMIUTUTYbl A2 U A U3MEHSIOTCS IPAKTUYECKU
cuH(da3zHO, OJHAKO Benu4YMHA A, mpumepHo B 1.5 pasa Oombiie Ap. DTO O3HAYAET, UYTO
TUTAa3MEHHBIA CIIOPAJINYECKUd CI0M B MHTEepBaye 42—46 KM CMEIIEH OTHOCHTEIBHO TepHUres
ayya Onmke K HaBUTauUMOHHOMY cnyTHHKY.lIpu 3Tom,pakTuyeckass BbIcOTa €ro
PacCIOIOKEHHUS OKa3bIBAETCS 3aMETHO OOJIbIIIE BHICOTHI Tepures Jiyda [16, 17].

Takum o00pa3oM, HamMM TMpEACTaBICHBbl BBICOTHBIE PACHPEICICHUS CHOPAAMYECKUX
E-ciioeB, mosyyeHHble Ha  OCHOBE  O0pabOTKM  U3MEpPEHMH  aMIUIUTYIbl U
siiKOHaJIapain03aTMEHHBIX CUTHAJIOB B HOHOC(Epe 3eMiTi, 3apeTUCTPUPOBAHHBIX C TOMOIIbIO
cnytiukoB  CHAMP/GPS u COSMIC/GPS. Tlpoanamu3upoBanbl THITBI Es-CTpyKTYp
(nuckpeTHble W JBOWHBIE CJIOM), HAOMIOJAEMBIX B PaJHMO3aTMEHHBIX HKCIEPUMEHTaXx,
paccMOTpeHbl MeXaHU3Mbl (popMupoBaHus crnopaauyeckux E-cioeB (BepTUKalIbHBIN CIBUT
CKOpPOCTH BETpa U BBICHIIIAHNE YACTHL) B HIOHOC(EPE BBICOKHX M CPETHUX IIUPOT MJIAHETHI.

Pabora BbIMOJIHEHa B paMKax TOCYIAPCTBEHHOTO 3aJaHMs W YacTHYHO MOJJEp KaHa
Poccuiickum GoHaOM (yHIaMeHTaTBHBIX HcciaeaoBanuil (mpoekt PODU Ne19-02-00083A) u
[Iporpammoii Ne12 ITpesunnyma PAH.
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