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Pecepat. CONoCTaBICHHE MATHHTHBIX cyGGyph Ha cTaHuuM AkajeMuk Bepuajnckuit, B Ipernanuu, Snowuu u Hosok
3c/IaHAHK MO3BOWIO BBIABHTh HIMCHEHHS aMIUIMTYA CyGOyph B 3aBHCHMOCTH OT BPEMEHH O3, C MaKCHMYMOM MECTHOH
3MMOJH HE3ABHCHMO OT CEBEPHOTO WIIH I0XKHOIO MojywapHs. Pa3HHIa HACTONLKO BE/IHKA, 4TO HAGMOJACTCH HCYCIHOBCHHE
cyG6yph B ICTHEM NOMYIAPHK. B npocTpancTBe MOXKHO BHAETH OJHOBPEMCHHOE BO3SHHKHOBEHHE CY66Yph MO BCEMY 3EMHOMY
APy H 3aBHCHMOCTb HX aMIUTHTYA H (OPMbI OT JOJITOTHI H MECTHBIX YCIOBHH. [IpHBEICHDBI XAPAKTCPHCTHKH MarHHTHBIX
cyGOyph MO 3aMHCAM KOMIOHEHT T€OMarHHTHOTO MOJISl Ha CTaHUMH AKaJCMHK BepHajckui. B Lei0M, XapaKTEPHCTHKH THX
cyG6yph OTHOCATCS K CPEAHCMIHPOTHOMY THmy. CilyuaH NpHOMIDKCHHS IOXKHOH MONSPHOH CTPYH K CTAHUMH AKAJIEMHK
BepHa/ickHA paceMOTpeHbl oTaenbHO. IlpencTaBieHbl pe3yabTaThl COMOCTaBICHHMS CyGOypb, BBIACICHHBIX HAa CTaHUMH
Axanemuk BepHajckuii u B Cepepnoit Amepuke. Bo MHOTHX Clyqasx BHAHBI TOKH Pa3HOTO HanpaBieHHs Ha OIM3KO
PACIIONOKEHHBIX 06CEPBATOPHAX, HO HAGMOAAIOTCA H I0CTATOMHO COTVIACOBAHHBIE TOKH B OT/IAIEHbIX pernoHax. OTveuacTes
CBS3b BOIHHKHOBEHHSA CyGOYph C M3IMEHCHHEM COCTaBAIOMMX BX M By MEKIUIaHETHOrO MarHHTHOIO IOJISL, €ro MOJIHOH
BeAMUHHBI B, a TakKe PE3KHMH NEpenajaMM CKOPOCTH W JaBJICHHS COJHEYHOro Betpa. [IpHBeAcHBl HEKOTOpHIC JlaHHBIC
OTHOCHTEILHO IIHPOTHOH 3aBHCHMOCTH aMIUTHTY/l Cy60yph.

[l1anerapuuii po3nosin reomarniTnux cy66yp i ix ocobansocti B cnpszkennx obaactax. JLH. Spemenxo, T.A. Mosrosa,
B.I'. BaxmyToB

Pegepar. CriBcTamienHs MarnitHux cy66yp Ha cranuii Axagemik Bepuajachkmit, B Ipernaniii, Sinowii i Hosifi 3emanuii
JI03BOJIWIO BHSBHTH 3MIiHH aMILTITY/l cy66yp B 3a/1€X(HOCTI Bijl IOPH POKY, 3 MAaKCHMYMOM MICHEBOIO 3HMOIO HE3aJEC/KHO Bijl
MiBHIYHOT YH MIBACHHOI MiBKyi. Pi3HMLS HACTUIBKM BE/IMKa, IO CNOCTEPIracThCA 3HHKHEHHS cyGOyp B niTHIH mikyni. B
NpoOCTOpi MOXKHa GauHTH OHOYACHICTh BHHUKHEHHS cy6Oyp no Beii 3E€MHIH KyJi 1 3QISKHICTh IX aMIUNTYA 1 (JOPMH 3amucy
Bi/l JIOBFOTH Ta MicleBHX yMoB. HaBe/eHi XapaKTEPHCTHKH MarHiTHUX cy66yp 3a 3alHCaMH KOMIIOHEHT r€OMArHITHOTO 11015
Ha cTaHuii AkageMik BepHaachkuit. Y UUIOMY, XapaKTEpHCTHKH LMX cy60yp HanexaTbh 10 CEPEAHBOLIHPOTHOTO THITY.
BHNajKH HaGIHKEHHS MiBACHHOTO TOJSPHOTO CTPYMEHS 0 cTanuii Akagemik Bepuaachkuit posmisnyTi okpemo. Haseneni
pe3yIbTaTH CliBCTaRICHHS Ccy66yp, BHAUIEHHX Ha cTaHuii Akagemik Bepuaacekuit 1a B ITiBHiuHIH Amepuui. B Garatsox
BHMAJKAX BHAHO CTPYMH DI3HOTO HANpPSMKy Ha GJIH3bKO PO3TalIOBaHHX 06cepBaToOpisiX, aje CHOCTEPIraloThC 1 AOCHTH
Y3rO/keHi CTPYMH y BiIafICHHX perioHax. BiiMiMacTbest 380K BHHHKHEHHS cyG6yp i3 3MiHamMH ckiagoBux Bx 1a By
MIKIUTAHETHOTO MATHITHOTO TOJIS, HOTO MOBHOI BEIHYHHH B, a TaKOX PI3KHMH NMEPENajaMH IUBHAKOCTI Ta THCKY COMSYHOTO

piTpy. HaBeieni aeski Aaui WHPOTHOT 3a7I&KHOCTI aMIUTITY Al cy60yp.

Planetary Distribution of Geomagnetic Substorms and their Peculiarities in Conjugate Places by L.N. Yaremenko,
T.A. Mozgovaya, V.G. Bahmutov ) :

Abstract. A comparison of magnetic substorms at the Vernadsky station , in Greenland, Japan and New Zealand detected
scasonal dependence of the substorms amplitude with maximum in the lokal winter regardless of a hemisphere. The differences
are so great that the disappearance of substorms is observed in the opposilc hemisphere in the local summer. Simultancous
appearance of substorms over the globe is observed as well as the amplitude and record form dependence on the longitude and
local conditions. The latitudinal dependence of substorm amplitudes are given. Magnetic substorm characteristics obtained in
the Vemadsky station are presented. In general, according to the characteristics of the §ubstonns, they are of the mid-latitudinal
uthern polar jet approach to the Vermnadsky station are considered scpamlcly. Examples of the same,
opposed and disagreeing substorm current directions observed at the Vemadsky station and in North America are shown as
well. The substorm origin dependence on the changes of the Bx and By Fomponean of the interplanetary magnetic field. its
total value B and abrupt, variations of the solar wind velocity and pressure is marked.

type. The events of the so

Key words: magnetic substorm, magnetosphere, latitudinal and longitudinal dependence.

1. Beejenune

HaGmojienust B MOJSPHBIX IIMPOTAX SBISIOTCS GIAronpUATHLIMU JULS M3YHCHIS MarHuTHO

BO3MY IIEHHOCTH, B OCHOBHOM, MarHUTHBIX ¢y G0yphb. M3BECTHO, UTO MarHMTHLIE cy60ypu co3aloTes
BBICBINTAHUSIMM SHEPIHUYHBIX YACTHIL, TMOCTYMAIOMMX H3 CONHEUHOTO BETPa B Maruurocdepy 3emin,
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B cBA3M C BbILICH3IOKEHHBIM, NOC/IE TOTYYEHHS pe3yIbTaToB MArHHTHLIX naGioje

MOJBIPHON CTaHIMK AKaJIEMHK BepHa/ickuii, HaIn yCHIHA Obu COCPENIOTOYCHDI HA I3y
MarauTHeiX cy60ypn. ITpu 510M HKCIIOJIB30BAIMCH HaGMOICHUS Ha MArHHTHBIX CTAHIMAN N

cetn INTERMAGNET.

2. PesysibTaThl anasusa HabJiioIeHHbIX JaHHBIX, XapaKTepHCTHRI cyb0ypn

3a 1996 r. 1 HEKOTOpPLIE JPYTHE TOJbI, U3MEPEHbI X aMIUIUTY bl 110 cocTapisiiommm D, H, Z. O
OCHOBHOM HaGJIIO/AIOTCs B BEUepHE-HOMHOE BpeMst U IIpeity TpeHHre qachl. 3a sech 1996 1. jmem
sameTHbl 3-4 cy60ypu. ConocrapjieHHe HTUX JaHHLIX ¢ HaGmoxeHmsimMu B Kuese rokasano,
CHET PAa3HbIX YaCOBBIX MOACOB MPUOIM3UTEILHO TPETh OT 0bmero koauvecTna cy66yph nadiuo)
OJIHOBPEMEHHO B 000MX Ty HKTaX. COOTHOMICHMS aMILTUTY L 110 OTAC/LHBIM COCTABISIONM B K
U AHTapKTHKE CaMble PasjMiHbIC, HO [0 CPEAHECTATHCTHUCCKON BEIMMMHE aMIUIMTY/L CTAN0 SIe
49710 cTaHms AkajleMuk Bephajickuit (AIA) 0THOCHTES K Cpe/IHEIMPOTHLIM cTanisiM. OGhicE
9TO  CMCIICHHEM IOKHOTO MArHUTHOTO 1OJIOCA B CTOPOHY ABCTPAIMH W COOTRETCTBYK
CMEIIEHHEM I0MHOM HOJSIPHOM AKX M I0XKHON HOJSIPHOI CKTPOCTPY H.

[To MarguTOrpaMMam CTaHiMk AkajleMuK BepHaJcknii GhUIH BBUICIICHBI TIOYTH Bee Cy(

2.1 AcuMMeTpHst MarHHTHBIX ¢y00yph B 3UMIe-J1e Timnii nepno
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oTHOIIEHUst aMruinTyL cy66yps B EYR/MMB: npu ymenbmenud Bx ynoMmsaHyToe COOTHOIIEHHE
ysennuipaerces. Muorum cy66ypsam B EYR Het anaioros B SInoHUM CEBEPHBIM JIETOM.
CrieoBaTeIbHO, aMIUIATY /IbI CyO6yph 3aBUCAT OT BPEMEHH Iojia ¥ ObBAIOT MaKCHMa lbHbIMK
MECTHOM 3MMOM KaK B CEBEPHOM, TaK M B IOXKHOM I0Jy1apusaX. CBA3aHO 5TO ¢ FeOMETpUeH HaK/IoHa
3eMHOW OCM M HanpaBieHust XBocta Maruurocdepsl. JUist onpeenenus 0coOeHHOCTEN TPOTEKaHus

cyGOypb B CEBEPHOM U IOXHOM MOJYINAPUIX HCCIEAOBaHUS HEOOXOAMMO IMPOBOJAMTL B IEPHO
PABHO/ICHCTBHS.

Tabmaua 1. Cpeanne aMmnumTyabi D cy66yphb 1 MX 0THOLIEHHS! 110 AaHHBLIM 06 cepBaTopHit
Ipsesut, Kaknoka u Memambeny

AMILIMTY 1bl CY60Y pb ¥ MX PasHoaeHcTue CeBepHasi 3uMa [OxmHas 3uMa
OTHOLICHHUS EYR | KAK | MMB | EYR | KAK | MMB | EYR | KAK | MMB
Cpeatne +oyxmhl | +3'6 | +1'4 +2' 4 +3'8 | +0'9 +1'.6 3.3 +0',9 +12
AMILIH- soveTa | g A SR R0 ot0 | 015 {078 I ~319: 1H-05T EEaRd
-
Otnowe- | EYR/ | +6yxTst 145 2'4 24,
HHE MMB | -6yxthi 1.5 oS 22

[TocTpoeH sl TOKOBBIX CHCTEM IO 3TOMY HEGOIBIIOMY KOTHYECTBY obcepBaTOpHiA MOKa3ally,
4TO TOKOBBIE CHCTEMBbI MArHMTHBIX Cy6Oyph MCKIOYMTENbHO pa3sHooGpasmbl. IToaGupas cy66ypu,
3aperHCTPUPOBAHHbIC TPUONM3UTENIBHO B OJHO M TO K€ BPEMA, HO B Pa3HbIC CYTKH MOXHO BUACTH
pa3HOHAIPABJICHHbIC BEKTOPhI TOKa Ha GIIM3KO pacIIoNOKEHHBIX obcepBaTOpHAX, HO HaOMOAAIOTCS U
JIOCTATOYHO COIIACOBAHHbBIE TOKH B OTAAJICHHBIX PETHOHAX (puc. 1-3).
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Puc.1. Hanpasnenue TOKOB MarHUTHLIX cy66ypb B 20-21 UT 15.09.1996 1. (1) 1 23.04.1996 1. (2);
Ilpu BekTOpax TOKa, BLIXOJSUIMX 34 TPEACIbI yeprexa, MOJNHcaHa HHTCHCHBHOCTE MarHHTHOro Iosst B
HaHOTECaX.,
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MarHuTHLIX Cy66)
B paGore

Mo3rosas 20
Tabmuna 3. Hanpasienue Toka cy60ypb Ha CTaHIHSIX g

Axajemui Bepnajgcknii n Can-JIzkoHc. z;gag;;ngﬂe
AKaJIeMUK Te xe cy60ypu Ha Can-/[xoHc COTIPSKEHHBIE
Bepnajckuit | C-3 | 10-3 | C-B | 10-B | Bcero ceneproll i
C-3 37 3 29 1 11 NoJy Iiapuy, a
1031 17 12 3 2 0 KEHHBIE  06JIac
C-B 13 2 1 4 6 HIMPOTE W MpOT
10-B 15 9 0 5 1 JI0JITOTE, KOTOPbIE |
Beero | 82 26 26 12 18 82 JIBUTATBLCA BJOJbL

3aBHCUMOCTH OT ¢
aKTHBHOCTH. B CeBepHoif AMepHKe conpsikeHHas obnacTh co craHimeis AkazieMuK
Obl1a oMpejiesieHa Mexay FRD u OTT.

Cy66ypu B T€pHoN cnaGoii reoMaruuTHO

BO3 CHHOCTH HCCIIeI0BAIKCH M0
B I'penanu (Hapcapeyak NAQ) 3a 1996 il e

I, B Kanaze (Can-Jxomnc STJ, Ioct-ne-ns-
MGOH-115-Dope CLF) u na ocrpoax Hu;

Halipasiienne u uurencupHocTs B 3ABHC
0 M. Cmermenye MakcHmymoB cyo0yph H
XOMuTL jo |-
Stn 2 YacoB. FEcnpu cyGOypst mmeer B \

L i o0ceppatopun oma moxer ymerh ana M



J1H Slpemenxo, T.A Mosrosas: VIAHETAPHOE PACTIPE/JIE/IEHHE TEOMATHWTHBIX CYBBYPb ...

Ha6IIOJaBIINXCS OTHOBPEMEHHO B 9 MyHKTAaX B TEYCHHE PaBHOJEHCTBEHHLIX MecsueB. HauGonbuve
amrumHTy 6l Habmosalores B PBQ (184 uTa) u NAQ (180 uTxa), koTOpble YacTO HAXOMIATCS TMOA
BIMAHMEM CEBEpHOM MonspHO# cTpyu. [Ip CHIKEHMH MarHWTHOH aKTHBHOCTH OHH OKa3blBaloTcs
CpenHemMpOTHEMH. M3 CPeHEWMPOTHBIX O/NM3KMMH K TOJAPHEIM  SBITIOTCS STJ (cpennme
amrumaty abt cy66yps 30 uTn), BFE (35 uTx), AIA (28 uTxn), PAF (40 uTn). Bmke k skBaropy
ammumiTy bt cHwkaiotes - B CZT n AMS - 21 uTn, eme sksatopuanshee B Tananapyse (TAN) 15
aln.
Cy66ypsi 15 centsibpst 1996 r. okoso nomyjna Ha cesepe B NAQ no H-kommnonenTe BuaHa
Kak oTpuuarenbHas, B cpeauux mmporax (MMB, KAK) ona npeoGpasyercss B MONOKHTEIBHYIO,
Grarofiaps M3MEHEHMIO HanpaBieHMs ee Toka. Biwke K 10%HLIM nosspHbM mmpoTaym B EYR oha
GobIle TONOXKHUTENbHAS, YeM OTpHLaTeNbHas, a B AIA BHOBL MEHACT HANPABJICHHE, B ITOM ClyHae
13-3a OOMBLIIONH pasHOCTH AOITOT (pHC. 2). Ha atom pucy ke ciejyer o6paTHTh BHUMAHHE Ha pa3Hble
MmaciTaGhl 3ammceii Mo oTensHbIM obceppatopusam. [To coctapmiomelt Y oTa cyGOyps Ha cesepe
BHIHA Kak OGOJILIION CKA¥yOK, BepHee MajeHue Beauuuibl rois. B cpejnux mmporax 370 OHEHb
yerTkast cyO0ypst Ha crokoiHoM (oue. B oxuHoM noiymapuu B EYR oHa Ha4anach 3HaAYHTEILHO
panbme. B AIA BuaHbl npepmectsytomme 21oi cyG0ype oTpHMuATe/IbLHBIC H3MCHCHMA 1107, a
MOJIOKHUTENbHBI €€ ITHK COBNajaeT ¢ oTpHiaTebibM mukoM B EYR. ITo Z-kommionenTe s1a cy 60y ps
BHJIHA TakxkKe 110 BeceMy MHpy. OiHako Hanbosiee 4eTko ona Buiaenaercs B MMB u B AIA.
B aror xe nenb B 20-21u HaGmopanach JOBONBLHO MHTeHCHMBHas cyOOyps, NMposBHBIUAsCS
MIOYTH BO BCEX JONTOTHHIX mosicax, oT EYR jo cranimu Axajaemuk Bepuaackuit. Ha cesepe B NAQ
Ha (oHe GONMBLION MOJIOKHUTENbLHON cyOOYpH B ce MakcHMyMe BO3HMK OTPHLATETLHbIH [POruo,
KOTOpbIH B SIMOHMHM NMpPOSIBHIICS Kak NojoxurenbHas cy60yps, a B EYR u AIA - kax oTpuuareibHas
cy60yps. Hanoxenue Gomnee mMpopoIKUTENbHONR M KpaTKOBpeMeHHOH cyO0VPL MOKHO BHAETH M B
sarucH Y. B 10)KHOM monyinapui MaTepHana HacTONLKO Mo, 4To 13 8 cv66vph, Mpe/icTaBIe HHbIX
Ha 9TOM PHCYHKE, HH II0 OJHOM He BIHA 30Ha BLIChmanns. OGCepBaTOpHM Ha OCTPOBAX 1TOKASLIBAIOT
pa3sHbplC HAMpaBJIEHHUS TOKOB BO BpEMsI C)’Gﬁ)’pb, 3apCrucTpHpOBaAHHLIX B OJ1HO M TO K€ HIH On3Koe
BPCMSL.

Puc. 2. Maruutnas cy66yvps 15 cenrsabps (20-21 UT)1996 r. (X-komnonenta)

[lo nocTaTo4HO MHTEHCHBHLIM HOMHBIM cyOOypsv 12, 21.03. u 24.04.1996 r. (puc. 3) 30HY
BLICHIAHKS MOXHO Npeanonarath B paifoHe Mcnamauu. Toku pacTekaHus B CpejlHME IIMPOTHI B
EBpone u B 1oxHo#N wacTw MHAMACKOrO OKeaHa HANpaBlIeHbl B CTOPOHY 3KBaTopa K MECTHOMY
oo, Ho PAF n AMS 1noka3bBaroT MPOTHBOIOIOKHOE HallpaBIeHHUE TOKa.

Cy66ypu Bo Bpemst Oypb HaMH ObUIM PacCMOTPEHBI Ha IPHMEPE CIEMYIOMMX COOLITHIA:
23.09.1996 r. (9.20-10.30 UT) Ha cranmun AkajJeMuk BepHajckuii  3aperucTpupoBaHa
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XapaKTepHbIH /U1l CPEIHMX LITHPOT.
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Puc.3. HanpassieHHe TOKOB MarHUTHbIX cy66ypb: (1) - 12.03.1996 ( 22 UT); (2) — 21.03.1996 (21 UT); (j
24.04.1996 (20-21 UT).

[lo BeauumuHam X ¥ Y Ha KapTe B NPSAMOYTOJbHOU MPOCKIUH CTpOI:UlCSl BEKTOD HarpasJie!
MAaTHUTHOTO 10JI BO Bpems cyG0ypH u ¢ moBopotom Ha 90° 10 9acoBOM CTpesike — BEKTOp
cosapmiero gannylo cy66ypro. T.x. cocTapisomue X U Y pearnpyxi'r Ha TOKH B CTOvaHe OT cTa .“:.:
perMcTpali, a Z — TOJIbKO Ha TOK HaJl WIM WMHJYLMPOBAaHHLIA TOJ CTaHIMEH, VTO BETHHHH
U3MEeHEHHs 7, XapaKTepu3yeT TOKH B MecTe pCFHCTpaLH{H. H3menenue 3amucu faHHOM cy60ypH
MIAPOTE MOKHO BHAETH B IeJoM psijie obcepBaTOpuil Ha JIOBOTBHO GOJBIIOM paccmxﬂmé 3
AnrapkTudeckoro n-pa jo Hopoi 3enanjuu u(pnc. 4a). Ha takoM paccTostHUHU cyOO0ypH MOlij H
npocyiekeHbl  TOJBKO MPH  BO3MYIIEHHOH MarHutocdepe, BO BpeMs MAarHMTHBIX 6
HermocpeicTBeHHbIE 3aITUCH IPUGITM3UTELHO BJIOJb OZTHOTO MEPHAMAHA NIPE/ICTABIICHbI HA PHC. 46
rpaduKoB BHJIHO, 4T0 Cy60ypst Obiia G0jlee HHTEHCHBHOM B CEBEPHOM T[0Ty IAPHH, MAKCHMA .
amrumutyta B OTT 1 STJ, ciefioBate/ibHO ceBepHas MOJSIPHAs CTPYSi CABUHYJIAach JAIeKO B cpe“ '
mupoTel. Ha ore 1oxHas nossipHast cTpyst He gouuia 10 AIA, HO BUIHO ee BIMSHUE B Ocjlab/eH]
suje. Ilpu cpasaenun AIA u BSL BHAHO, Kak TOK OAHOTO Hampabienmsi (-X) MeHser
nporusononoxknoe (+X). B BSL u SJG oTpunarensHas 4acTh MOYTH Hcuesna W MOXKET
BEIACJICHA TOJILKO 110 CONOCTABJIEHHIO ¢ Jpyrumu obceppatopusimu. Ho cesepuee B FRD XOpOE
BHJHBL M TOJIOAUTE/IbHASA W OTpUIaTeIbHasi YacT cy60ypu. Eme cesepnee B OTT suaua 1O
oTpuuateibiasg vacth. Dra cy60yps Xopomo Buina B Espome, Tok HarpasJjieH Ha oro-3and
BO3BPATOM B IOJIAPHBIC HIMPOTEI Ha BOCTOKEe CeBEpHOH AMEPUKH.

10.09.1996 r. (3.00 UT) unrencusuas cy66yps B AIA BuHa 1o BeeM TpeM cocTaBsioNt
Ee Bekrop nokassiBaet detkoe 3epkaibioe otobpaenue ¢ Bektopamu B FRD u OTT. B Cenep
AMEPUKE BHJIHO pacTeKaHhe TOKa BO BCe CTOPOHBI B CPEJIHUX MIMPOTAX M BHAHA nojspHas Cip
[Oro-Boctounbiii Tok 3 BocTOUHON wacTy CenepHoii Amepuky uepes Arsiantideckuii O
sambikaeres B EBporie, e on manpasien ma CEBEPO-BOCTOK. B 10kHOM mosymapud M
HPCATIONIONUTE BUXPH TOKA HaJl I0WHON YaCTHIO ATnanTHaeckoro okeana. B AIA Tok Hanpas ,
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CceBepo-BOCTOK M 3aMbikaercs OH Ha iore Muumiickoro okeana (TAN, AMS, PAF). Becs aens 10
centsiGps npoucxoawin cy66ypu. Ecnn cpaBuuth sarmmcu B AIA u FRD, 1o Buasa mourn ux
JICHTHYHOCTD, YTO JOKA3BIBAET CHMMETPHIO Pa3jIMHbIX TOKOBBIX BHXPEH B PasHBIX MOJTYIIAPHSIX.
Ho ecim cpaBHuTh 3amucu B FRD u STJ, To Buanbl u oxnooOpasue (cy66ypu B 3.00, 13.00, 19.00
UT) 1 pasnuumst B HampasieHusix TokoB (cy66ypu B 7.00, 10.00 UT). Toku cyGOypb 3akpydensbt B
BUXpH M HeGonbmas pasnuua B joirorax Mexay FRD u STJ, paBhas jaBym uyacam, ckasamach B
pasIMYHLIX HANPaBIEHMAX BEKTOPOB HAa OTHX 00cepBaTOpHSX B yTpeHHee Bpems. Bmecte ¢ Tem
MOXHO BHETh YKa3zaHble cyOOypM Ha Takux YyJaleHHbIX oOceppaTopusix kak CZT u EYR.
Hexotopsie cyO0ypH MOTYT Hcye3aTh, BepHee, YMEHbIIaTh aMILTHTY 1y 10 MCUE3HOBEHMS, HalpUMep
cy66yps B CZT B 6.00 UT, HO B ocHOBHOM cyOOYypH Ha GOJBIINX PacCTOAHHMIX MEHSIOT Gopmy H
BpeMs MaKCHMYyMa.

L Hx

20nT
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Kou
HER
TAN

AMS

A=
¥
e
A

FRD
oTT

o

AlA

ST

AlA

AlA

00 10.00 11.00 urt
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Puc. 4. 3anuck cy66ypn 23.09.1996 r. B 9.20-11.00 UT: Ha pasnuuHbIX A0ArOTax (a), Ha MepHAHMAHE CTAHLHH
AlA (6).

31.03.2001 r. cy66yps B 6.00-8.00 UT BumnHa mo BceMy Mupy (tabin. 4). YBemnuenue
AMIUIMTY 1 B 060MX [OJYLIapHsSIX HAET K MOJSIPHBIM mMpoTaM. 3HaueHust H B cpejiHUX mHpoTax
NooKuTeNbHLIC, @ B MOJSPHBIX — OTPHLATEIBHBIE. DTO eIe OfHH ciy4aii, Korja jeHcrnue IO HOMH
nonspHo# crpyu obuapyxmnock B LIV um AIA. B mexmianernom npoctpanctse B 6.00 UT
YBEIMYMIACH CKOPOCTH CONHEYHOTO BETPA, AAaBJICHHE W KOHIEHTPALMs HOHOB, YBEIHHMIOCH 1oJe 1B,
BUIHO pe3koe KpaTKOBpeMEHHOE yMeHbIieHue BX u Takoe xe ysenuuenne By n Bz [Ipien Bz us
OTpuuarebioro -22 nln crano +22 uTn. B Amepuke 510 nipepyTpensis ¢y 60yps, a B ABCTpaIi —
AHeBHas. Ho B CNB Bee ke 3Ha¥eHMs ee aMIUTHTY (bl ouenh Gosbiine, Ouennano, eciamn cyO0yps
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oBycnonnena He ToNbKo u3MeHenusiMu MMIT, 1o u koseGaHmsMy B KOPITY CKY JIIPHOM M0Toke To £
Habmonaeres 1o peeit 3emiie, a He TONLKO B HOMHOM CEKTOpE. T

TaGmna 4 Amnimry st H-cocrasisioueit Bo spemsi cy66ypn B 6.00-8.00 UT 31.03. 200; 4

Haszsanue cranmmmn [0) 7\ Amnnmym
HON 21.316 202.0 +15
PPT. -17.566 210.416 +90
SIG 18.116 293.85 +120
KOU 5.100 307.400 +100 .
HUA -12.050 284.666 +180
VSS -22.400 316.350 +115
TRW -43.268 294618 +180
LIV -62.666 299.600 -900
AIA -65.250 295.733 -670
TAM 22.790 5.533 +110
MBO 14.390 343.040 +90
BNG 4.433 18.566 +115
TSU -19.200 17.583 +105
PHU 21.033 105.966 +110
CNB -35.309 149.358 +190

Ananrenbubie NoJIsIpHbIe BO3MYIIEHUSI, TPe/ICTaBISIONMe co00H MOBbIeHHe o/s H-
COCTABJMIONIEH B TeYeHWE 5-8 4YacoB M CBs3aHHbIC C BIAMSHMEM 1o Dst, wHON@ MOryT
HaOJIOAaTbC B NOJSAPHBIX — OGNAacTsAX, Hapsajy ¢ OOBLMHBLIMM  cyGOypsiMu  HeGOMBINOI
POJOIDKUTENIBHOCTH. TOK M3 BHEMOHOC(HEPHOTO KONbIA MOKET IPOHHKATH B MOJSPHBIC 001acT 1
co3faBaTh yBenudenue moyst H (Slpemenko, Menbuuk, 2004). Ha Takue JUmMTENILHBIE [ONSAPHBIE
BO3MYIIEHMs, TaKk e kak M Ha Dst HaxiagbmaioTes: cyOO0ypH MpORO/DKUTEILHOCTHIO 1-3 vaca,
Hanoxwusmuecs Ha Dst cy6G0ypu, co3ialoTcsi NOJNSPHLIMM CTPYSIMH C 3aTCKaHMEM YacTH TOKa B
CpejIHMe MIMPOTHI U JaXKe €ro YCHJIEHHEM B 30HE MarHUTHOIO JKBATOPA HA JMHEBHOI CTOPOHE 3eMITH. |
IIpumepoM TaKMX HaJIOKEHHBIX cyO0yph Ha JUIMTENLHOE MOISPHOE BO3MYILEHHE SBISIOTCS COOBITHS
25.09.1998 r. (5.00-10.00 UT), 4.05.1998 r. ( 4.00-8.00 UT). Kak B riepBoM, TaK 1 BO BTOPOM ciyyae
Habmojamuch pe3kue MK cyO0yph HEGONBUIMX IEPUOJIOB, CBS3AHHLIC C HETIPEP LIBHBMI
konebanusimu Bx, By, Bz, 21eKTpOHHO¥M TeMIIEpaTyphl, INIOTHOCTH M ckopoeTu. CyGo0ypsi B 19-20 UT
7.09.2002 r. cBszana ¢ BospactanveM Bz B 19 UT u nepexojom ee u3 oTpuuare/bHOit B
nojtoxHuTeabHy 0. Cy6oypst ¢ MakcumyMoM B 23 UT B 9TOT e JICHb HOCIE0Baa 32 HIMCHEHUSMI
BX OT OTpULIATEIBHBIX K MOJOXKHUTEILHbIM 3HAYCHUSIM, By OT MONOKUTEILHBIN K OTPHITATCIILHBM I
BHOBB K ITOJIOYKHUTEIBHBIM, @ TAKXKe YMEHBIICHHEM OTPUIATEILHON KOMIIOHEHTHI BZ.
KpaTkoBpeMeHHbIe MMIYJIbChl THIHA cy60yph HAOMOAAIOTCS B OrpanMueHibiX 001a X
Boicokyux mupoT: Hanpumep, B 7.00 UT 15.05.1997 r. B BRW amimiryjpa cyGOypu pasisiiach

sanag. To ke u B PBQ. B BLC n IQA 510 cepuu KpaTKOBPeMEHHBLIN cyGOyph ¢ TaxiMit K¢
AMIUTMTYlaMM ¥ TOKOM COOTBETCTBEHHO Ha CEBepo-3aiiaji M 10ro-poctok. B YKQ - ¥
npojoKUTENbHAA cy6Oyps, HCKaKeHHas KpaTKOBPeMEHHBIMI KosieOarmsini, IOxuee B Cenepiiss
Amepuke 910 cy66yps ¢ 6.00 go 9.00 UT. B AIA B 510 Bpems HabmoMaach cyﬁ,'
cpeernupoTHoro THma ¢ 6.30 10 9.00 UT ¢ Tokom Ha ceBEpO-BOCTOK.
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Panint OOPAION, MOMHO Nieth, Kk pesiie Guctprie koneGamwt B 1000 Wl u Gonpue B
WPOPATRIOTL A0HE TIPERPATIIIOTES 1Y Gonee (IBHLIe WIMCHCHUA [I0JI3 B CPEJIHAX LIHPOTaX M
CVTEE THY TOT € PANTTITTEIRHO TPOAOIDIHTEILIOC BPEM.

3 OCHOIILIC NRIBOALI

C 0 Marnnrie  oyOOypr 1B CenepioM M IONKHOM  TIOJYIIApUAX  MMCIOT — aHaJIOrMYHbIE
NAPAKTOPHC THKH B HCPHOJL PARTOACHCTIRISE, 11O BAKHO TIPH ONIPEACICHIN COTIPSKEHHOCTH cy66ypb.

TORONE CHETEMBE MATTITHBIX ¢y OG0y ph XapaKTepuyioTes peskoi n3MenuMBoCTLIO.

Ha cratmm Axajemuk Beprajackuit B O0JMLIIMHCTBE CIIYUacs perucTpupyioTesd cy60ypH
CPECHTPOTHOTO THHA, 10 1O BpeMst Gobinx MarnuTpix Oyph 104KHas 110JSIpHast CTPY S MOKET
HACTOIRRO CMETIA L 1A CERep, 10 HPOXOANT Hijt cranumeit. B 91oM ciyvace cy66ypu B AIA nmeror
e nopsaka 1000 W, Takue cryvwan sapeructpuposannt 31,03.2001 r. 1 4.05.1998 1.

110 CONOCTANICHIIO AMIUTHTY )L MarHHTHbIX cyG0yph Ha crannmsx  AxajeMuk BepHajickuii u
Can=JDROHC BN COPSDKSHHOCTE HE BHOJIE OUeBuHa,

< Marmrruse  cyGOypu Jiydine  Hposimisiores 10 BeeMy MHpY, €Cid OHH  O0YCHIOBIIEHBI
IAMCHOHISNIL 1Y CONHCHIBIX  MICKTPOHILIX Wi MOHHBLIX 1oTokax, Cy60ypu, BO3ZHMKIIME 3a CHET
ianvenerdt 1 MMIL n ocHoBHOM KOHICHTPUPYIOTCS Ha HOMHON cTopoHE 3eMIIM M €/iBa BH/IHLI Ha
ennoft cropone.

< Bo npeast CuiibIx MardnTibix 6y ph BIMSHUE TOJSPHOYA cTpyy BOo3MoxkHO Ha mupore OTT
(eayuait 11.04.2001 1, amimry ga +950 o'l

= BB anpopainnnix soHaX TOKM pe3ko u ObicTpo (3a MMHYTBLI) MEHSIOT CBOEC HAIlpaBlICHHE, B
CPCILHIN HMPOTAX 11 970 Bpemst HaGIuoAaoTest IiaBHele 3armcu ¢y 66y ph 1poIoKUTEILHOCTHIO |-2
Haca,

< Jlst weeneonanmst  3aKOHOMEPHOCTH  NpoTeKkanust cyOOyph B CEBEPHOM M IOIKHOM
HOAVIIAPISIN, JUBt onpeenenns o6aacTeit ConpskeHHoCT  HE UMEET 3HaYeHMs Ha KakoM (oHe
BLOHpaIOTes cy G0y P 1A MArHUTOCIIOKOHHOM, BO BpeMst Gy pb MIIM BO BPEMsl JUIMTEITLHBIX TOMSIPHBIX
BOAMY e Hmit,
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