
Orgrre Ha Alrcceprarluro B.A.Anapeenofi
(MOAEJII,IPOBAHI4E 3EMHOft MAf HI4TOC OEPbI C TIOMOIIIbFO

PA,4[IAIbHbIX FA3I4CHbIX OvHrII,Ift )
rrpeAcraBJrenHyro Ha colrcKanr,re yr€noft cre[eHr.r KauA]rrara (pns.-rraar. nayr

Marnunroe [oJre uarnmoc(fepbr rBJrrercs cyMMoft <<nocrosuuoro)) KBa3r,rAlrrroJrbuoro

reoMarHr,rrHoro rrors, ortpeAerseMoro upoqeccaMr,r B rApe 3ervrruo r nepeMeuHoro rroJl.t,

o[peAeJrfleMoro TaKr,rMH ToKoBbrMr,r crrcreMaMr.r, KaK KoJlbqeBbre DR-rorw, TeKyrque BoKpyr 3euru

Ha yAaireHuu or 2 Ao 8 geusux paAr{ycoB (Re), npo4oJrbHbre oneKTpaqecrue FAC-IoKI4, TeKyIrII4e

BAoJrl cr,rJroBbrx ruttuit reoMarHlrrHoro noJlt, ToKr,I Ha MarHuTonay3e, orAgJrrrorqefi uarru:roc$epy

or nJIa3Mbr coJrHeqHoro Berpa, H ToKu, TeKyulr4e B xBocre uaruurocQepbr r,r 4p.. 3ru roru

reHepr{pyrorcr B MarHr4Toc$epe noA eogAeftcrsueNr coJrHeqHoro Berpa u ucnBITbIBaIor, B

cooTBeTcTBuu c Bapva\uflMr4 napaMeTpoB coJrHerrHoro BeTpa, HerrpepblBHble BpeMeHHhIe

u3MeHeHr,rrM B Auala3oHe or ceKyHA Ao HecKoJrbKax Jrer. BrnaA nocroqHHoro MarHlrrHoro noJlt

yMeHburaerc fl rrpkr yl{aneHvu or 3eurpr (nponopuuoHaJrbHo K'), t ua nepnuft nnaH BrIXoALIT BKJIaA

BHeruHr{x HcrorrHlrKon (uarnurocSepnrrx rorcor). ,{4r yv€m BK.}raAa BHe[rHr{x I4croqHI4KoB o6rtqso

ncnoJrmyercr MoAyJrbHsrfi noAxoA, trpu KoropoM crpyKTypa KaxAoro rrcroqHr4Ka (rrao4yna) ra

xapaKTep e€ ugruenesufi saAarorcr anpuopu, r{cxoAr H3 cyrqecrByrou[x gKcnepLrMeHTaJIbHbIx I,IJII4

Teoperr.rqecKr{x npeAcrasreHrrfi. Bserusee noJre B sroM cJryqae onpeAeJlflercfl rcax cyuuapnufi

eQQerr Bcex paccMorpeHHbrx r,rcrotrHr,rKoe (nao4ynefi), saBlrcsuu{x or napaMerpoB conHeqHoro

Berpa I,IJrlI ypoBHr ruarnztrofi nosuyu€nuocrpr. EcrecrBeHHo, tITo anpnopHoe 3aAaHI{e I{croqHI,IKoB

(rraarnu'rocQepHbrx roKoBbrx cncterra) u xapaKTepa llx l€Meseuufi He o6ecne.IuBaer naA€xsoro

coorBercrBr4r Mex(Ay pe3yirbraraMz MoAenbnux pacu€roB H peaJrbHoft crpyrrypofi uarHuroc(pepu.

B Ar,rcceprarlnu flpeAJraraercfl noerrft MeroA rrocrpoeHr{r eunupuvecxoft MoAeJIu

uaruuroc$epbr, ocnoBannrrfi ToJrbKo Ha AarIHbx crryrHr,rKoBbrx r,r3Mepenuft uaruurHoro noJlt Ia

cso6oAHrrft or arrpuopubrx npeAnoloxenufi o reoMerpllu lI lIHTeHcI,IBHocrLI uaruuroctfepubD(

ToKoB. I4ueHso B groM 3aKrroqaercfl HoBLBHa u BaxHocrb pe3ynbraroB, npeAcraBJIeHHbIx B

Ar4cceprarruer B.A.Arupeesofi .

,{nccepraqur cocrouT r,la BBeAeHr.rfl, uerrtp€x rJraB, 3aKJr}oqeHrrr n AByx npuloxennfi,

nepBoe I,r3 KoTopbrx coAepxr,rT oflplcaHue AoBonbHo cJrox(Horo MaTeMaTI,IqecKoro anlapaTa,

ucnoJrb3oBaHHoro B aHaJrr.r3e, a BTopoe rBJrrerc.s [eperrHeM MarHr4THbrx 6ypr sa t996-2016 fi.,

AaHHbre o Koropbrx nocJry)Kr.rJrr.r gKcnepr,rMenramnofi ocHosofi ananv3a. Bo Bne.qenur,I yKa3blBaerct

qenr pa6or6r H ocHoBHbre 3a.qaql{ plccJleAoBaHrrr, nepequcJrrrorct IroJIoxeHI{t, BbIHocI,IMbIe Ha

3arqr,rTy, Lr oTMeqaercr npaKTr4r{ecKar 3Haqr{MocTb r{ HoBr,r3Ha nolyqeHHblx pe3ynbTaToB.

fnasa I upe4crannrer o6sop prBnr,rqHbrx BaplraHToB TpaAllqllonHoro gMnlrpuqecKoro

MoAeJrr,rpoBauur (<rr,rogynurrrft rroAxoAD u (MoAeJII,I c (fopr"ranrnofi MareMaruqecxoft

crpyKTypoft>). Orr"reuaercfl, rrro (MoAymHrrft IroAxoA), BKrrctlaroullrft s ce6g 6oruruoe qrcro
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rrpeArroJroxeHr,rft o feoMeTpuE ToKoBbD( clrcTeM, AoJD(eH yqlTblBaTb B A9TZIJI'X 3aB}ICI{MOCTb

gTrrx roKoBbx clrcreM or rrapaMerpoB coJlneqHoro Berpa (ulunu I,IHAeKcoB uaruznrofi

nosuyul€uuocru). flocrolrxy gTa 3aBr{cr,rMocrb nc€ erq€ HeAocrarotlHo I,I3yrrena, uo4ylrHufi

uoAxoA orrr{cbrBaer Jrrurb cpeAuroro reoMerpr,rrc uaruurocifepnoro noJl.f, I,I ero oTKJII,IK Ha

pr3Meueur,rr uapaMerpoB conHequoro Berpa. Cyruecrnyrcune xe (MoAenu c tpopuanrnoft

MareMarr{rrecxofi crpyKTypofi> nu6o eoo6qe He paccMarp}IBaror cBr3b roKoBbx crpyKTyp c

rrapaMerpaMu conHequoro Berpa, nu6o xapaxtepll3ylor JIlrIub orAenbHble roKoBble crpyKTypbl

lr, cJreAoBargJrbHo, TaK)Ke ne o6ecne.ryrnaror uo6aJrbuoe MoAeJrlrpoBaHple Marul{roc(pepu.

Inasa 2 coAepxuT onficaHtre HoBoro, paspa6orauuoro AlrcceprilrroM, MeroAa

MoAenlrpoBarrlrfl 3eMuoft uarsuroc(feprr 6es anpuopHbx rpeAronoxenuft o crpyKrype roKoBbrx

cI,IcreM. Cyrr ueroAa cocror{T B rlpeAcraBJreHr,rr4 TopouAanrsofi u lroJtouAaJlrnofi cocraBnqlory{x

BHeurHero uaruurocQepHoro rroJrr B BrlAe JrI4HeftHHx rol\,I6nsa\uit BeKTopoB, [oryr{aeMblx I43

paAr.raJrbHbrx 6asracnrx $ynxqufi (PEO) - cKaJrrpHbrx OyHrIIufi, 3aBI,IctuI[x roJIbKo or paccrotHltt

Mexq{y ro.rKoft ua6lrc4euur r,r tpnxcrapoBaHHbrMr4 y3JraMH (PEO-qeHryauu), uorpblBatoul4Ml4 Bcto

o6lacru MoAeJrr4poBaHr.rr. PB@-qenrpbr pacnoJraralorct Ha KoHIIeHTp[qecKI,tx c$epuvecrlrx

noBepxHocrrx, oKpy)Karounx 3euruo, BAoJrb paBHoyAaJIeHHbIx no uupore orpyxuoctefi, vs

Koropbrx nepBar (enpox4enHas oKpyxHocrb c HyJreBbIM pa4nycorra) coorBercrByer ceBepHoMy

floJrrocy, a flocJreAHrff coceAcrByer c nJrocKocrblo gKBaropa. B 4nanasoHe paAI4aJIbHux yAaleuufi or

2 no 12 Re saAa€rcr 8 c$epnuecKr,rx cJroeB, npr,r eroM paccrotHl,Ie MexAy coceAHIrMLI ctfepavra

Bo3pacraer c rocrorHHbrM Macrrrra6nnu xoe(fQraryreHToM. Taruu o6pa:ou, uaruurocQepHoe none

npeAcraBJuercr KaK cyMMa BKJTaAoB or pacnpeAeJleHHblx s o6ractn MoAeJlltpoBanrls PB@-

r,rcrorrHr4KoB, npu oroM cyMMr,rpoBaHr.re npor.r3BoAllTct no noJIHoMy rpexMepHoMy na6opy PE@

rreHTpoB c r4cnoJrb3oBaHr4eM AJrr Ka)r(Aoro rIeHTpa 4-x tuo4elrurrx rcos<[t[uqueHToB, oflpeAeneHlde

Koropbrx rBJuercr gaAaqefi PE(D-rraero.qa. O6rqee qucJlo PE@-qeurpoB B oAHoM roJlyuapuu paBHo

680, qro coorBercrByer 2720 MoAeJrbHbrM roet[$raqueHTaM. Baxsrru npel,IMylqecrBoM TaKoro

[oAxoAa flBrflercfl Bo3Mo)rmocrb JroKaJrbHo rBMeHtrb llnorHocrb PE@-qeurpon npu

ueo6xoAlluocrn yJryqmeHr4r KatrecrBa BoccraHoBJIeHI4.l noJlt B rarofi-to o[peAeJleHHofi o6lactu

npocrpaHcTBa.

[na nocrpoeHrrr gMnupuqecxoft uoAe.nu [cnoJrb3oBaJlldcb AaHHbIe LBMepeHI4ft uarnuuroro

norq, BbrnorrHeHHbrx Ha cnyrHr.rKax Polar, Geotail, Cluster, THEMIS n RBSP s 1995'2016 rr. B

pa6ore Aaercr onr4caHr,re gKcnepr,rMeHTairbHoro MarepI,IaJIa, [oJlyqeHHoro Ha oTID( crryTuurax. B

r4ccJreAoBaHr4u LrcrroJrb3oBilracb roJrbKo tracrb oTI,D( crryTHHKoBbIx lrcMepennfi, otnoctqaflcfl K

o6racru nnyrpeHHeft uaruuroc$epu (2-I2 Rp), r4e xon$r,rrypaqut BHeIIrHI,tx rIcroqHLIKoB roJlt

noArrururercfl B ocHoBHoM opr4eHTarlprr4 3eMHoro AI,InoJIt. Br.na.q BHyrpeHHero noJlt BbItII,ITaJIct Ll3

cnyrHr,rKoBbrx usuepeuufi, Bce pacu€rur KoMrroHeHT MoAeJIbHoto [oJIt AaHbI B coJIHer{Ho-



MarHr.rroc$epHofi (SM) cncrerr,re KoopAr,rHar. Bce AaHHbre 6ruu noABeprHyrbl BI,ByanbHoMy

KoHTpoJrro, q'ro o6ecneqlilro LrcrrrorreHr,re rc paccMorpeHut HeKarIecrBeHHbIx uruepenrafi.

frasa 3 qsnrercq ocnoeHofi B Ar4ccepraqura. flpex4e Bcero, s Hefi Aa€rcs AeraJlbHoe

onrcaHr,re ua6opa 6agn*rnx Oyurqufi a cxeMbr pacnoJloxeHl4t PBO IIeHTpoB g o6lac'ru

MoAenr4poBaHurr. O6qee qucJro rreHTpoB B oAHoM noJIyuapI,IH cocraBJItJIo N:680, qro

coorBercrByer qncry 680x4:2720 Heugeecrnrrx roeQ(puqueHToB B pa3JIox(eHIlI,I MarHnroc(fepnoro

[oJrr uo paAr4anbHbru 6agucnrrrvr $yurquxM. Kax,qaq 3anucb B gKc[epLrMeHTaJIbHoM na6ope AaHHbIx

no reoMatHlrrHoMy noJIIo 6rrla coorneceHa c coorBercrByIoqI,IMI,I [apaMerpaMl4 coJlHeqHoro Be'rpa

(Bz MMfI r,r Ar,rHaMuqecKoe AaBneHue Pdyn), npeAcraBJIeHHbIMIr n 6age AaHHbIx OMNI. flpu srou

rls paccMorpeHprg rlcKJrroqarr,rcb IBMepeHHr, cAeJIaHHbIe 3aBeAoMo BHe MarHurocQeprr, a raKll(e

co6uru.s c Aocraroqno 6olrruuua npo6enaurl B AaHHbIx.

Yponenr uarsnrnofi aKTr,rBHocrr,r onpeAeJrrncr no BeJII{qnHe Ha3eMHoro SymH ItHAeKca -
loKa3areJrr Aetrpeccrlu reoMarHr,rrHoro noJls, o6ycroueunoft uarnuroc(pepnurrau roKaMI,I, la ero

nporcBoAHofi d(SymFl)/dt.IIo AaHHbrM o 5-uns 3HaqeHunx napaMerpon SymH u d(SymFI)ldt6r;'tru

BbrAeJreHbr 6-qacosrre HHTepBaJrbr, coorBercrByloque 4-u rateroprnrrrl (yponuau) uaruuroc$epHoft

no:uyrq€uHocru: MarHr.rro-crorcofisufi neplroA (QT), Sasa pa3BI4rI4rI uantutrofi 6ypu (SD), $asa

MaKcnMyMa 6ypu (MP), Sasa BoccraHoBnenua (RP). Ha6op cryrHI,IKoBbIx AaHHbIx no xaxAofi ns

ernx 4-x rareropuft coAepxaJr He MeHee 35 000 usuepeHufi reoMarHrlrHoro noJlt. B pa6ote

npeAcTaBJreHo pacnpeAeneHr,re nJroTHocTr,r AaHHbIx B AByMepHOM npocTpaHcTBe symH vI

d(SymF[)/dt, a raKxe noKa3aHo, AJrs yKa3aHHbrx Bblrue rareropuft tuarnntocQepnofi

nosuyru€nnocru, npocrpaHcrBeHHoe pacnpeAeJleHue AaHHbIx B MoAenl{pyerr,rofi o6lactn

uarnuroc$epu.

Tecrnponanue nonofi PB(D-vroAenn BbrnoJIHtJIocb c I{cnoJIb3oBaHI4eM sunupnvecrofi

MoAeJrpl TA15, Koropar o6ecne.rueaer BocnpolnBeAeHple pearl.Icrl,Iqecrrx xontpr,rrypaqufi

MarHlrrHoro [oJrr Bo BHyrpeHHeil uarnurocQepe npu pa3JII{tIHbIx BHeIIIHLIx ycJIoBruIX. Pesylrtatu

TecTr,rpoBaHrag PB@-rvreToAa Ha r,rcKyccTBeHHO CreHepHpoBaHHbIX <Ua6opax AaHHbID) noKa3aJII{, rITO

HoeHft MeroA ycrreruHo Bocnpor,r3BoAr,rr ocHoBHbIe oco6enuoctu noBeAeHI,IJI BHeIIIHeTo

reoMarHr.rrHoro noJrr B xoAe uarnuroc$epHbrx nosvryu0uufi: (1) pa3BHTLIe Aenpeccl4lr MatHI4THoro

rroJrfl B HorrHoM ceKTope u e€ pacnpocrpaHeHue Ha AHeBHyIo cropoHy, (2) pasnraunyto Ant pa3Hblx

rareropufi Bo3MyrrleHr4fi rny6r.rny npoHlrKHoBeHr,rfl AuaMarnrarnofi Aenpeccnll noJlt B noJltpHble

Kacrrbr, (3) nosnpar K cr,rMMerpfi.rHofi roH([nrypaqul,I MarHI,ITHoro noJlt na Qase BoccraHoBJIeH]It,

(4) acrarr,IrvreTpl{rc nOJIt B ceBepHOM It IOXHOM Kacnax, tpKO BblpaxeHlryrc npI'I HaKJIOHe 3eMHOrO

Ar,rnonfl 14 Apyfl4e.

V.rurrlsas ycneuuuft pe3yJrbrar recrr.rpoBaHut, PD(D-rraeroA 6rtl ncnoJlb3oBaH Anfl

MoAeJIr,rpoBaHLrff uaruuroc$epHbrx roKoBbrx crrcreM no AaHHrIM peaJlbHblx cnyrHLIKoBbIx

usuepenufi, BbrnoJrHeHHbrx B nepuoA 1996-2016rr. Kax cBll,{ereJlbcrBylor pe3ynbrarbr

MoAeJllrpoBaHr,rfl, npeAcraBJreHHbre B Ar4ccepralluu, PE@-rraeto.q BbItBJIter 6es rarcnx-lu6o



aflpuopHblx flpeAnoJlox(eHr.fi 06 HcrorrHr4Kax floJrr cireAyrollr4e crpyKTypHbre oco6eHHocrr,r

MarHI,ITocoepHbIx roKoBblx clrcreM: 3anaAHbre roKr,r Ha HorrHofi cropoHe co 3Haqr4TeJrbHbrM

ycI4JIeHI4eM nnorHocrl4 ToKoB Ha paccrorHr4flx 3 < R < 8 Re; 6uQypKarlruo roKoB Ha BHyrpeHHeM

Kpae HoqHoro ToKoBoro cJror; cr.rJrbHyro yTpeHHe-BerrepHroro acr4MMerpr,rro roKoB, xapaKTepHyro Ant

uanHofi Qassr uarHutnofi 6yp ; cABIar r 3eure BrryrpeHHero Kpar 3anaAHoro roKa Bo BpeMt

piBBI,ITHt Bo3MyIqeHI,It; pa3BerBneHr,re KoJrbrleBoro roKa Ha 4Henuofi cropoHe; AuaMarHurHbre roKr4,

olorcbrBarorrlHe (BopoHKpr)) [onrpHbrx Kac[oB, n Apyfr,re AeTaJru.

flpu storra clacreMbl uarHurocQepHblx npoAoJrbHbrx roKoB FAC Rl u R2 sa Hr43Kr{x Bbrcorax

B aBpopanbHoft soHe ocr:Mr,rcb HeBbrrBJreHHbrMr4, TaK KaK Irx nonepeqnnfi uacura6 (He 6onee

AecffTblx Aonefi R6) orasanct AaneKo 3a npeAeJraMr4 npocrpaHcrBeHHoro pa3perueHnr PB@ rvro.qenra.

flpnnlauax no BHLIMaHI,Ie, rITo crpyKTypa [poAonbHbrx roKoB Ha Hr43Kr{x Bbrcorax xopouo

Boc[pol3BoAptrcfl, B MoAyJIbHbrx MoAenflx, AnccepraHToiu 6rua paspa6omna <<ru6pu4Haq> MoAer6,

o6teAnruroqat MoAyJlrsufi tE PE(D naerolu. B rr.r6puanofi uo4elr.r KpyrHoMacnrra6uar crpyKTypa

uaruuroc$epbr BoccraHaBJraBaercr c noMorqbro MoAyJrbHoft ruo4elr,r, a 3areM n sefi Ao6aersercq

PE@ tuoleJlb, Koropar [rpaer poJrb nonpaBKr4 BToporo noprAKa r.r onr4cbrsaer 6oree roHKr.re

crpyKTypbl, orcyrcrByloull4e B MoAyJrbHofi ruoAeru. ConocranreHr.e p$yJrbraroB MoAeJrupoBaHut

cI,IcreM npoAoJIbHbIX ToKoB Rl u R2 tro AaHHbrM oAHoro r,r roro xe na6opa AaHHbrx c

ncnoJlb3oBanuena PE(D ra ru6pugHoft uoAeru [oKa3€uro, qro o6e MoAeJrr4 AarcT ToxAecrBeHHoe

pacflpeAeJleHlae roKoB ua 6omuoM yAaJreHr.rr4 (R > 4Rn ), TorAa KaK ToHKr4e r,r r4HTeHcr.rBHbre

ToKoBbIe cJIoH Ha 6oree 6nugrnx paccrosHmx (R < 4Rs) ycneruHo Boc[pou3BoArrcr rr,r6pr,r.{Hofi

MOAenblo.

lrasa 4 nocnsqeHa MoAeJrr{poBaHnro reoMarHr,rrHoro nonr Ha reocptrxpounofi op6ure,

Koropat flBnrflercfl rpaHzqeft Me)Iqy nnyrpennefi uanrnroc$epofi, Nts roropoft Tr,rflrrqHa

KBa3uAr,rnoJnuax xoH$r,rryparlrlr, n 6oree yAareHHbrMu o6racrrruu, r4e npeo6JraAaer BKJTaA

BHerrrHr{x vrarHuroc$epHbrx r.rcrorrHr{Kon. B nacrorqee BpeMr Ha reocplnxponnofi op6ure (fCO)

pa6omer cBbIIrIe 400 ronarraepqecKl{x I,r HayqHbrx crryTHrrKoB r,r nogToMy Bo3MoxHocrb MoHr.rropr,rHra

cocrorHrrr MarHurHoro noJrr na fCO npeAcraBr.fler oco6ufi r,rHTepec.

frasa 4 co4epxur onl,IcaHr4e oco6eunocrefi npnueHeHr{n PE(D rr,rero4a n o6lacna fCO:

cxeMy pacnoJloxenus PEO rreHTpoB, nu6op PEO <[yHrqufi, 4eralu napaMerpv3artuvt Mo,qenr.r.

Srcnepuuentarsnofi 6asofi MoAeJrr,rpoBaHr,rr nocnylKr,rJrlr AaHHbre MarHr,rrHbrx uruepeHufi s o6racrr

fCO (5.0 < L < 8.4Rn rle L - AI,InoJIbHbIfi naparvrerp Mar-I4nsefina), noryveHHbre Ha crryrHr,rKax

Geotail, Polar, Cluster, THEMIS n RBSP s 1996-2016 rr.. llo AaHHbrM o6 uu4erce uarnnnroft

aKTIlBHocrIr Dst 6rl'nu oro6paurr MarHI,ITHbre 6ypu c [HTeHcuBHocrbro B npeAeJrax or 35 lo 150 nT,

KoropblM npeAIIIecrBoB:rJI MarHr,rrocnoroftuufi nepuoA AJrr4TeJrbHocrbro He MeHee cyroK. flpn srorvr

MarHuTo-Bosvryrq€nHrte co6rrrus 2010 u 20I4rr.6urun ucuroqeHbr a3 paccMorpeHnr c rleJrbro r,rx

4alrHefiurero ncrroJrb3oBaHufl B KaqecrBe MacclrBa He3aBr4cuMbrx AaHHbrx NlnBatu4aquu MeroAr,rKr,r



MoAeJII4poBaHIrt. B HTore, MoAeJIIrpoBaHue BbrnoiuurJrocb no Ha6opy 7l 092 cpeAHr{x 5-uunyrnux

AaHHbIx crryTHuKoBbrx H3MepeHnfi s xoAe pasBurva 133 uarnurnnx 6ypr.

3anuclauocrb MarHurHoro noJrr s o6racr[ fCO or BHeurHrrx ycloeufi yrrr4TbrBaracb

BKJIIoqeHI4eM B napaMerpbl MoAeJrbHbrx pa3noxesufi AonoJrHr4TeJIbHbIx cJraraeMbrx, onr4cbrBaroq{x

eQoerr AuHaMr,rqecKolo AaBJreHr4r coJrHeqHoro BeTpa P+"u peaKrlr,rro uarnurocoepHbrx ToKoBbrx

oI,ICTeM Ha [OCTyrUreHr,re V nooJreAyro[ryrc AT4CCI{[arIrdrO SHepruI,I coJlHeqHoro BeTpa B

uarnutocQepe. HeusnecrHble rulnefinrre [apaMerpbr MoAeJrr.r onpeAeJrrJrncb perueHueM cucreMbr

rutrefixrrx ypanneHufi, noryqeHHbrx r43 ycJroBr.rr MrrHlrMrrcarlr4r,r cpeAHeKBaAparuqHofi oruu6ru

MexAy ua6ruoAaeubrMr.r r4 MoAeJrbHbrMV BeKTopaMu reoMarHuTHoro norfl Arq ua6opa us 71 092

nsuepeHufi. Coo'rnercrByroque 3HarreHr4fl rosQt[r,rqr,reHToB Koppenrqun MexcAy r,r3MepeHH6rMr,t Lr

MoAeJIrHrIMI,I BerI4rII4HaMu Bx, By, Bz KoM[oHeHT reoMarH]rrHoro nor.s oKa3aJrucb panuuuu 0.92,

0.91 u 0.94.

C qemro oIIeHKI,I KaqecrBa Hosofi MoAeJrr,r 6rrro nponeAeHo co[ocraBJreHr4e pe3yJrbraroB

MoAenr4poBannfl. Ha ocHoBe MoAyirbHoro (ruo4enr TS05) ra PEO noAxoAoB c r,rcroJrb3oBaHr.reM

HesaAeficrsoBaHHbrx paHee AaHHbrx reoMarHnrHbrx rrcMepeHnia sa 2010 u 2014 rr. (r uo4enu TS05

rrcnoJrb3oBruucb r,BMepeHr,rr Ha reocrarluoHapHoM cnyrHr,rKe GOES, Ho orcyrcrBoBairlr 6oree

nosAHue AaHHbre THEMIS). Kar noKa3aJrn pe3yJrlTarbr Baltu4algl4n, MoAeJrb PEO ryqtrre

Bocnpord3BoAr.rr noJle Bo Bny'rpennefi uarnnrocQepe rr AeMoHcrpr{pyer, B qacrHocru, eQ$err

(([poHI4KHoBeHr,It> a3l4MyraJrbHofi By KoM[oHeHTn MMII e o6racrs 3aMKnyrbrx cr4JroBbrx ttuttuit,

CpanHeuue MoAeJrbHbrx (PE@) u peaJrbHo r,rcMepeHHbrx Ha cnyrHraHe GOES BeJrHqnH Bx, By, Bz

KoMnoHeHT reoMarHrrrHoro noJrfl AJrr prAa KoHKperHlrx cnorofiubrx H Bo3Myr{€ngux r4HTepBanoB

Tapl(e cBr,rAereJrbcrByer o6 o6qerta coorBercrBl,rl4 MoAeJrbHoro u peanbHoro reoMarHr,rrHbrx norefi s

o6racrpr fCO. Kporvre roro, B rJraBe 4 noKasaHa Bo3MoxHocrb r4cnoJrb3oBaHrar PE(D rvrogenu n

KaqecrBe r4HcrpyMeHTa p.rfl TpaccupoBaHr,rr MarHr,rrHbrx cr,rJrosrrx rr.rHzfi c reocrarluoHapHofi

op6zrn Ha Bbrcorbr nonocSeprr.

Oqesueag Ar.rcceprarlnoHr{yrc pa6ory B.A.Anapeerofi, cne4yer orMerurb, qro Ar,rcceprarrr4t

tBJrf,eTcr aKTyaJrbHbrM HaTIIIbIM trccJreAoBaHI,IeM, BbrrroJrHeHHbrM Ha BbrcoKoM

npo(feccuoHurrrbHoM ypoBHe. Crfopuyrnponanuufi n pa6ore HosHft MeroA MoAeJrupoBaHHt

servrHofi uaruuroc$epbr c noMorrlbro paAr.raJrbHbrx 6agucnrrx $ynrcqrafi o6ecneqnsaer orrrr.rMaJrbHoe

MOAeJILIpOBaHT4e BHeIIIHeTO MaIHI,ITHOTO IIOJI{ nO AaHHbIM I,ICKJIIOTII,ITeJIbHO CIyTH]IKOB6IX

usuepeHuft 6es rcarnx-ru6o anplropubrx npe4noroxenufi o crpyKType roKoBbrx cucreM,

orBercrBeHHbIX 3a reHeparrrlro groro nols. BoIuIIHM nperaMyutrecrBoM MeroAa, onpe.qeJrrroqr4M ero

BbrcoKyro nepcneKTl4BHocrb, flBJrrerct Bo3MoxHocrb co3AaHr,r.f, JroKaJrbHbrx PE(D-rrao.qenefi errcororo

pa3perueHr4r 4ra ruo6ofi, npeAcraBmroulefi unrepec, o6racna uarHnroc$epbr, npr4 ycJroBnrl

AocraroqHofi nrrcorofi [pocrpaHcrseHHoft nJrorHocrr.r noKpbrrr.rr srofi o6racrr4 crryTHuKoBbrMr.r



.qaHHbIMu. ,{uccepraurou BbInoJIHeH aHaJrr{3 rfirarrrcKoro o6rdnaa uepBr,rrrHbx AaHHbx

cnyrHI,IKoBbIX usnaepenufi, paspa6oranrr MeroAbr u [porpaMMubre cpeAcrBa nepnuunoft

o6pa6omu u HayqHoro auaJrr.r3a [oJrfreHuoro Marep]raJra, r,r o6ecne.reHo HarJrffAHoe

[peAcTaBJreH]re [oJryqeHHbx pe3yJrbTaToB.

OqeH[sat uepcleKTI{BbI Aanrnefturero pagBtrrvrs MeroAa MoAenr,rpoBanI,rs seMHoft

naaruutoc$epbl c [oMorqblo paA]raJrbHbx 6asucHrx (fynrqufi, cqr4Taro neo6xoAnnabrM orMerr{Tb

cJleAylouee o6crotreJlbcrBo. flpu oqenKe peaKrllrur Marulrroc$epnrx roKoBbrx clrcreM Ha

rrsMeHeulle BHeIuHlrx ycuonuft Ar,rccepraHT paccMarplrBaer Aarrnbre o Bz rouuoHeHTe MMII n

Ar,rHaMr{lrecKoM AaBJreHr4r,r coJrHeqHoro Berpa Pdyn , KoTopbre ny6nuxyrorcq Ha caftre OMNI.

OcHonofi orl{x AaHHrIX tBJlrrorcq rBMepeHHr napaMerpoB coJrHeqHoro Berpa, BbrnoJrHrreMbre B

ToqKe Jlarpauxa Ll na y/Lanennu -1.5 rrann KM or uarnutocSepu. Kar noKa3brBarorpe3yJrbrarbr

HeAaBHr,rx prccrreAoBaHzfi [Vokhmyanin et al., 2019; Troshichev and Sormakov,2}l9] rapaMerpbr

coJlHeqHoro Berpa, :a(furcupoBauHbre B ToqKe Jlarpanxa, s -20Vo co6urnfi He coorBercrByror

rapaMerpaM peaJlbHoro coJlHerrHoro Berpa, nos4eficrryrcuero Ha MarHr,rrocrfepy. B pa6ore

[Troshichev and Sormakov, 20lg] peKoMeHAyercr r.rcrroJrb3oBarb B KaqecrBe peaJrbHoro

lIHAIIKaropa reos(f(feKTr{BHocr}r coJrneqnoro Berpa uHAeKc uarnurnoft aKTr,rBuocrlr PC,

roropuft sBlrfrerc , tloKa3areneM nocryrrarculefi B uarnurocQepy gueprulr coJrHeqHoro Berpa

[Resolution of the )OilI IAGA Scientific Assembly, Mexico, 2013]u npeAonpeAerrrer Ar4HaMr.rKy

pa3Br.rrr4rr naarururocSepHbrx cy66ypr [Troshichev et al., 2014] E Maru]rrHrx 6ypr [Troshichev

and Sormakov, 2013]. flpe4cranuxercr, qro HcroJrb3oBaulre PC rluAeKca B KaqecrBe

LIHALIKaropa s(f(ferurBuocrr,r BHerrrHlrx sosAeftcrnuft na uarunrocifepnue roKoBbre cficreMbr

(nuecto Bz rouuoHeHTbr MMII, r,rHAeKcoB ruarnnrnofi aKTlrBHocrr,r SymH, Dst ra Kp, "
rlrnorerllqecKr{x uoragarelefi reos(f(ferrr.rBHocrr4 coJrHeqHoro aerpa) Moxer cyulecrBeHHo

ynyqrrrl,ITb MoAeJII,IpoBaHI,Ie 3eMHofi uaruurocQepu c floMorrlbro paAr4aJrbHbrx 6agucnux Qyurqufi.

YrasaHHoe 3aMeqaHHe Hu s roefi Mepe He yManrer BbrcoKyro orIeHKy nrrnomreunofi

Aucceprarluonnofi pa6oru, Koropafl sBJr.rercfl 3aKoHqeHHbrM, gKcleprrMeHTaJrbuo r.r reoperr,rqecKr.r

o6oqroeanHHi\d HayqHbIM r,rccJreAoBaHueM. Cuuraro, rrro B. A. An4peena 6eeycnonuo

3acJryxr.rBaer npr,rcBoenux yr€uoft creuenu KarrAuAaTa (f us.-rr,rar. HayK.

fnasHrtfi uayurrrft corpyAHrrK OfBy AAHVll4

npo(feccop, AoKrop (fus.- uar. uayr
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