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[TPOCHO3-2026: CO0pHUK TE3HUCOB Ceknusg 1. [IporHo3upoBaHue COJTHEUHOW aKTUBHOCTH U
HeCTal[MOHAPHBIX MPOIECCOB B resiocdepe

INPOIHO3UPOBAHMUE INPUBBITUA KOPOHAJ/IbHBIX BbIBPOCOB MACCBI
CIIOMOLIIbIO METOJAA HELIOPANDA

bz O0OK,) sHdAgffHs 9 O Ly . llj. e dzdicz B S0 d U | .
MmsW 302 MBjtc z.

WCtsdzS soaMCd?2 ddemisdlsikzls dzOkSd d IsjrRndesdztse 2,

dzdo jtedlsjls JyOYO, 6. JBOY, o¢ofistedw

}BfMjtco Olsstedw mo Ot®, 10ctjBMEd2 kdde jteimdl

s sdzlz g d 2 M S d M, oz dzdeotg s d IsujZ ¢

Zaina.Abushaar@skoltech.ru

l s detsL Jietso Oded j] otej d3j ded HodhRBHO ¢
(slf) Ctedlsdyd mMEd 9 Oy dzts H dzw L Oh dlIsT
fdatslsdtelzj &3 - f sdzy Is tseo .HELIORANDAN @H€iosplagridz 3
Observer for Predicting CME Arrival via Nonlinear Drag Assimilation) &
Wtcj 2 d@dostcS HdzwW ftoscdetsL Jiectso Odzedw f tod - BH

MdMm' j B3O ftescdesL Jictso Odedw HtedBr Isdw sl [,
Iststcd3tsy j dzd W fj otz dy| dB(afiyreadg Mo d e | DB M)
dzOB dz¥ H J dzd 2 Cmdzd yj mMSdna Of f OtcOIlsts o i &
f OtcOd3j steseo d OMMddaddzv ydd HOdzdzr = M f ¢

ltcjHzZBY jdz2 OdzestedIsdz tsyj dz€ du q‘fngiﬁs(has@r]jg;q’l
ststed3tsy [ dedw e Az §j o' =, ¢cOo¢ tj’tg(DaqdzB L (
f OO steso  BHH judede j LIDBM oW dBBtsj  tej N j dzd §

I'dtedvdeoydw dz0 4480 Mmddalsg sdud MEda 1 t
3500 Cd3 M, MmMC stcsmls 8 OfPts dEda3/ ymidse Gso 195 1sQs,0]
fsCOLOdz@ el © otcj dj detd. fIcf § sHdDB Gz
cOmMMmlsswdzgdw 30 dBzdz 3. B©ls wtsdzdzyO. ¢ MM
shzse § Wddz sSte® s OzdzOdzO B J MY J yd dzO { tol
fn bydss2misy.s 1

fdlssH OftsBdtetse Odz dzO 2] Oz dists d32 (niss
dedz" &3 G j dzdtsMmW jtodese s Isj dzj MC sHFBO.  dzaO dzis
COL Odzts, Yylsts Wddz stc® s0O0dz&30OdzO o toj
dzOx d o Odzd j L Oh &z d3gdzy dzdz' w dL d3sj toj dzd 2 fe
stetsfisd d EMStste]jddw fpmiddd dd s dEj 1o lisdg
OB ste’ Misdzde] ydzsseds/ fipdjdsis,04 1 Cis( H dzv @
dBSC O ftescdatsL O MsMlsoaddkzO 1,1 y fted
Cd l1o8teyy MEBd LWh j2 MmMajdd. [ JlstsH HEL
s j tOIlsd ssdztsiadsts dets o Odzdwv Ctshd3d yd ME 2 56
Orbiter, Parker Solar Probe, PUNCH (d

TSI
o ando

—

[ dlsj tOIskztc©

1. Abu-Shaar Z. et al. Coronal mass ejection arrival forecasting with the
drag-based assimilation of satellite observations // ApJS. 2025. DOI:
10.3847/1538-4365/ae0d8a.
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KPATKOCPOYHBIE NIPEJABECTHUKH CO/IHEYHbIX BCIIBILHIEK

DBt OROL d sl OC Fded 20 RrR. ¢ .

1oL t mAdleglsjeeztee, f shfdw
LRU 1 zGC, 6. 1dyded?2 GocttetsH, { f

beam@gaoran.ru

1 tsSH i tcJ HOaR(@ls dzdifStsdatf Az o ddp dzd W O dzdzts d3 M
CoOLdf jtedsHdUd MEdsI AW dzlz CAUsACa] ) , ( ¢ OF
ftcjHN jMlsokztssBHiBH o dsd3,( o Mftcts &G dz! dz" j ).o' B
lted L Istsd3 o3 ftcj Hf SdzOG O &g, Yylsts d3j ) HE
ofmfr hCs2 MEh j-intso I SIS © ¢ @&EO@ dzj dL o j Mls dzO
sO0¢dj fHtwjHoe jMmisded € d, COC 1 WWjCls EMmddz
gL zeytf e vvn oM r h C 2, B" dzd B dzOtelzy § dz
sBh j§fteddgW Ists? dqazlsj ef .o IsOyd d 1 Istsce s T
COlismMtesydz" d3d HtejHO JMisded s Odzd o3’ f s
dZzOB dz¢ HO¥ Isfpw  f jtejH oMfrhCO®Rd L O ddalsj to
dzj MSCtsdz! Sdr HJMWIsCtse dddzlzls [ 1] .

J dzOh d n ftcjH" HEMN R tcOB SIsOn a3’ tsB
Ctetej dzvw ydtsdede" = Stcdo’ n, f sizzyd deder = s

1 8B4 W dRBSY,S5 %MW SB0MMBsIste] dzdz" = MtsB" sd2 tOL d
ftojrnofmyr hjyuds § W dslrifdisstr Gwdsd ddzdifiztaly edzd v
sl A Brdzd orweodzjdzr © 75% gshdgr » MsB' s
mMzOB" = MmMB'" Isd2 ( MdzOB J J§ M5 ) [ 2] . r 4 1s
fsCOL Odz, Yylsts dzOdBtsdzj § mMddz: dzts s1 A i t
OCIsdo dzs?2 GBHOWMISHSoEB®BOjIs M B dEZOMIS! ¥
BfCtotso sdzdegtso se s dL dzzyj dzgdw ot otcj dzw o M

AJdz ¢ HOdzdzse s dMmmdzj His9 Odzd W weo dzw jIs
tcOB SIS fts dimimdzj Hsea Odzd® sl A 9 W©WOHJIB
ofmfr " COdd, o YO fEfdzs fiplssd , Btsthislztsa?” vpodzjl d
Bsh desmisd f smdzj HEEP R oMmfrhjic, O SOCY,
By dets dzd tcOMMdBzOIsted © Ols+  ftojHoMmy ™ h j ydz |

[ ] Okt O

1. Abramov-Maximov V.E., Gelfreikh G.B., Shibasaki K. Quasi-periodic

Oscillations of Solar Active Regions in Connection with Their Flare Activity -

NoRH Observations // Solar Physics. V. 273. I. 2. P.403-412. 2011.
2. Abramov-Maximov V.E., Bakunina I.A. The Frequency of Occurrence of Pre-

Flare Fluctuations in Microwave Radiation of Active Regions // Geomagnetism

and Aeronomy. V. 63. I. 7. P. 916-919. 2023.
3. Abramov-Maximov V.E., Bakunina I.A. Signs of Preparation of Solar Flares in

the Microwave Range // Geomagnetism and Aeronomy. V. 62. I. 7. P. 895-902.

2022.
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BJIMAHUE JIOKAJIbHBIX U TJIOBAJIBHOT'O MATHUTHBIX IOJIEH
COJIHIA HA CPEJHECPOYHOE IIPO'HO3UPOBAHHME YUCJ/IA U
INAPAMETPOB KOPOHAJIBHBIX BbIBPOCOB MACCBI

1 ddzj dgS 5 R. ¢ .
19rRZz fQuv, . [BMEeO, | shimhdw
bilenka@sai.msuru

1 tod fosedzsL dqotse Oded  StolskizOdlz! diz' m w8 dzjo
lf) d dm esSLHj2Mboadw dO SCosmi3duj mMEizs
dzj SBrtSHddISs HJjIsOdz! dzsy dLiEzyd dzedd ¢ sdzs tey
MemisswdadY d {etsdz® ydd witkdsdgipy j do dzm& § EPOT
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B d&zOMIsj2 d cdizsBOdz dztce s RO dzdlsdte s { 5

12


mailto:bilenko@sai.msu.ru

[TPOCHO3-2026: CO0pHUK TE3HUCOB Ceknusg 1. [IporHo3upoBaHue COJTHEUHOW aKTUBHOCTH U
HeCTal[MOHAPHBIX MPOIECCOB B resiocdepe

AUHAMUKA HEHTPOB AKTUBHOCTH BO BCIIBIIIEYHO-
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skzteB zdzj dzls dz@ J Hody J ded W , Cslstster § 9 dHC
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szteB 2z dzj dzls dzOw MC stetsMmils! ko j dzd yJj dz0O.

K j dzlstor OCIsdoe dzsmis d or wodzws Isfw co¢
Miedzj destctso Odgdz" = dLBBGOY jdedW A HdAv ddl

sls 0O4Htcd, ©3OIsj BOIsdyj MEts?2 BtcOBBIS | ¢
BISCtesC Odetsdzd Yy MSdds By IssHisdg Bzdz IsdWtcOC
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1. Golovko A.A., Salakhutdinova I.1. Features of the structure and dynamics of the active region
12673 associated with flares. // Geomagnetism and Aeronomy. V.63. No.7. pp.113-121.2023.
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1. Mewaldt, R. A., et al. Why is the Sun No Longer Accelerating Particles to High Energy in
Solar Cycle 24? // AGU. Fall Meeting. abstract id. SH33D-03. 2015.
2. Struminsky A.B., et al. Evidence of prolonged acceleration of solar protons in average
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1. Zimovets 1.V., Sharykin 1.N. Models for Short-Term Forecast of Maximum X-ray Class of
Solar Flares Based on Magnetic Energy of Active Regions // Geomagnetism and Aeronomy. V.
64. N. 5. P. 603-614. 2024.
2. Zimovets 1.V., Sharykin I.N., Gan W.-Q. Magnetic Energies (and Some Other Parameters) in
Solar Active Regions of Different Hale and Mclintosh Classes: Statistical Analysis for 20107

2024 /] Cosmic Research. V. 63. N. 4. P. 352-378. 2025.
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2. Dhakal, S. K. et al. What Are the Causes of Super Activity of Solar Active Regions? //The
Astrophysical Journal6((1), 36, 2024.
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OCCktcOlsdetsets o BstcO® CEteOded ydzr = bkfMmdzse d 2
sB dzZOMls! BsHj dzdtetso Odegdw™w B jL EMmdztsy dgj dad W
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KAK YCTPOEH ITPOTHO3 COJIHEYHOY AKTUBHOCTH HA OCHOBE
JUHAMO MOJIEJIY, YIIPABJIAIOILEX HEHPOHHOM CETBIO U 3®PEKTA
OTPULIATEJIbHOT'O MATHUTHOTO JJABJIEHUA

sz steddiis gL Odzw &s . [ Btod HE s .qeh dzf, o o . |
g OV d &z dzdzef,dz t. G OWRj.of S o 2
'BenGurion University of the Negev, BeBheva, Israe
, RfCivts[ f¢1, . liwd , [shibdw
RYIRTtOG1, 6. [tMECo0O, 6. wvttsdys,
VisOdz MSHIj2te O\dz! dzr 2 v ded e jeidlsjls dd3. [ dzr yd dzO
°KTH, StockholmSweden
nat@bgu.ac.il

{ OMMdislstej des Msfmisswdadj kjSkhjet s

yde< dzj fn s dzdzy ydats 2 OCIsdo dzsflis d h fdsh
sfj d &sdsj Is te d y dzts 2 Eftetshy dzdzts2  H d dzO d3ts

BOcdzgd sdesets ftsdzv fp Eyjlbtsdy fMtsh tc Odzj sl w
f dzOo znfj MflRd EZHtcOodzv j diZs2 1 Ists detsH j dz' ¥ e
Brdz tcOLtcOBBISOdZ o tjLizd O] MmMtsedsi Mlis
| ztedtsdz (RL 6Oddz' ) d vtwav d-37 pdzt yddz@
ZOYyodzd m! Jxd &3 Mwyds § f Gisclfdsls jdz, y JEnfige,

Metsd Lwv-Bgigy A& &3 s desdz, -1 &0 iz tHw ) B dzls O~
f8COL OO oL B3y detsMmils: Edzkzyh j dzdv { tctsc dat
dzgj dzd dzj 2 desé s HJdz2Od3ts Mtej Hdz] 5 dBOG dad Is dz
off Jtoor jJ dzO fsfiydastedy! digsjctdste dudd dapfdss o dzi 2 Mls
M 1WWjC s Blstcd yOlsj dz dese s dBZOG dzd Is dets 6
stsydesfls! 8 o jfy! B2A1l16ld YOdz{dyasvd, df
fsLosdzddzd fttjotcOlsdls! IsjtstejIsdyj MS s

ddefigls dzj dzls f tosedesL Jqtetseo Odad W Misdzdej Yydets?2 O
L dzOyj ded v dzOh f totsc dats L HOoa Odz L O { tsf
MlsOlsdMmisdyj MS ks jets HtsMisse jtodatsmls .

{ OBlO o'  cdzdzj dzO  tod ™ f BFR20Q67N S j 1 A

[ dlsj cOlktcO
1 Kleeorin & all, 2016, MNRAS, 2016, v. 460, 3960-3967.

2 Safiullind & all, 2018 J. Plasma Phys. v. 84, 735840306.
3 Kleeorin & all, 2024 AAp Tr., v. 34. pp. 371 - 388.
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UCCJIEAOBAHHUE METOZ0B ITPOTHO3UPOBAHUA T’EO3PPEKTHUBHbIX
COBbITUHA HA OCHOBE MTI'/I-MO/JIE/IMPOBAHUA COJTHEYHOI'O BETPA

SssHEZSC ) @ Ol.dzks pkésslsdd [ . [.
1B Cuvu ¢cfCuRrREjlspes BO@S Ist sMmdw

24 O dzg g IsjteBkztceMC d2 ctmizH OteMmliso j-ldgids P tcizldad @ ,j totfnty
dapavilov@eturu

J tcOB Sls § dimmdzj Hse OdzO  toj H ) CdLHQ Idgdd
mMtsdzdz] ydesets o jIstc® CBtetsdzOdz! dz' - 9" B
BdB dzd sBLUT] [1, 2, 3, 4]. [ Y J Hdz] 8 dz" ] G e Odzd yd
ftcj HsMIsOa dzv 8 Isffw  NOAA/ NCEP M dMmftsdz L t
HOdzdzr sdzBstOW se SOHO/ LASGMMdz] HBSTERED ¢
f OtcOd3j stotsded sztigf 2 dz§ Btesdz" d twWOL dzd ydz" = M
GteOdzed ydz" j Efmdzsodw dsH j dzd .

ltotsls j Misdtetso Odg tcOL dzdydze" § Mytsmse’ ;
O¢ Isd o datph tz@ smdzts o § I B dted pp MHE d- dsbiE gal
~nOOSCIjtedMmisds MBozdz ydetsets 9 steO d3j 3 H L
dzOB dzt H Ols j dz' dz" dsd H O dakiINE{§] d B QL s G HIAB dzd'd3d|
SWPC [6]. t OMMdi3tsistcj dzr mMddz: dzj 2 dj 126] dStEHZOE alz
(ztoctse i£E5)G3 v MisOdats o dzj dzts, Yylksts PLUTO f t
EHOtcdz" = otsdzdz sl1 [ M bktsydksmis: &, BddL ¢ 2

I JIldtwkgiH | Bsdzhistcfitetso BB tecr Isr 2 CtsH PLU
st jicOlsdo desets ftoetsce datsL d tots o O dadjwdadSfystiipdg Bz, f
OzOdzdL O WEdS yd2 Mmoe ¥ 3@ ¢ dzdlts =Hefgdy GuidaDHRr 99 jlSiS)
Hdzw Ctdi3f dzj SMdesets fesedesMisdyj MSE se s d dzh

[ dlsjcOlsktcO

1. Arutyunyan S., Kodukov A., Subbotin M., Pavlov D. // Space Weather. 2025. V. 23. T ]
£20255W004403.
2. btokelss dgwdz w .1 ., stsHEZC 9 o. 1., kBB BIsdd |

d Mmdzj H RERDwzd 6.1 u. 4471 483,

3. https://solarwind.entroforce.ru/

4. Mignone A.etal.//TheAst r ophysi cal Journal Suppl ement
5. https://omniweb.gsfc.nasa.gov/

6. https://www.swpc.noaa.qov/
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MPOTHO3 3KCTPEMAJIbHBIX 3HAYEHU COJTHEYHOU AKTUBHOCTHU U
UMHTEHCUBHOCTH I'KJ1 110 AUHAMMUMKE LHUKJ/IOB 3THUX
XAPAKTEPUCTHUK

stO2dzd o [ . 1.

ARG, G. ,[BijQSG) it simipd w
mkraine¥t6 @mail.ru

[ dzv  f sded gjdiE{dz] 2 dAisd 2 ydq ¢ dzd ydetsils
OCIsdo desmisd ¢ tsdzdzy O, 9 Cdzs yovw c¢JjdzdsimW j t
drizyjddj Cttetej dzvydd dBjyHE tOL dzd ydz' di3d
datsBMilse j dgdets, dd3j dedes dzOdzd ydJ Q@S5 2 s jdin
sB EZMmdztse dzj dzO, d d&ixdl o thmdtsej dz,OHy>1
fteOCIsduyjMSdr yjdzj?2. RL MmMdd ydz o
H Odzdz" | LO ftfydzj Hdzd j fsdzZbstc® o jC0O f|
Misdzdzj ydz" - Se.. f W kb j dis ¢ to ts d3dats 2 d dafialz® & s todf fof3f
dL d3j tej dzdW B ¢cJjdzdsmijtey ~nOLOCIKjtedmisdC
CdzsBOdz) dz" | Mots2Mmlsa® 1 Istséts Mzl § 8 0 dz
HOdzdzr 5 dzO@ BteBdlsj 1 Jjdi3dzd L O § tsfydzj Hded j

I H SO0 s  BisHele j dalzQudfidacpy BO ¢ Md a3k

B ded Bz B Msdzdzj ydetsets ydedzO d dn L daC
dB O yYydSdzse o ABA IS0 HdDw Ot Gt @YMisf d
jtodZBs E¢®OH @ HBts Mtstslse jIsMilhkze o] 1 B
CtcOC s tc@xipfmdgtsIs B Pde@ CUsQP acdffipds d ¢ ¢
d Jdzmdodetsiylsd | s)]) I tBjdm ojlso]
sdzdzj ydes?2 [@B]lsd o detsfls d

JrRuC T QUL O

1. stcO©2dzj © [ . 1. { ~nOtcOCIsjtedmisd ¢ OR OCIsdo
GOdZOSCIsdui MSdn ¢ oimEguydnliad) difzylp & yon 1 J
yd < doels Ciyfgtsipdzd s WdL dS/f2 MR -9 1, 3

2. stcO2dzj o [ .1 . JlwtswWeodzjdzdWw o GJjdzdtsmW jted d o
Mtsdzdzj ydzets 2 /OL tsdfdzjdapddgdzpy /MRPULPS O v. B - 4.
https://doi.org/10.12737/szf-54201902.

3. M. Krainev, M. Kalinin, O.P.M. Aslam, D. Ngobeni, M. Potgieter, On the dependence of
maximum GCR intensity on heliospheric factors for the last five sunspot minima,

Advances in Space Research, Volume 68, Issue 7, 1 October 2021, Pages 2953-2962;
https://doi.org/10.1016/j.asr.2021.05.021
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0 BO3MO>XHOCTH UCITOJIb30BAHUSA HE3ATYXAIOIIUX KOJIEBAHUH
KOPOHAJIBHBIX IIETEJIb /I ITPOTHO3UPOBAHHUA MOLIHbIX
COJIHEYHbLIX BCIIBIIIEK U KBM

14duojes® q]qjd3tsa,4uz®tsfjﬁqidz Rz  dzs ¢ jHlzls s o
, 'RsR t01. 6. [BMCo0O, ¢t hihdw
Re) A o] RapEEZIshsmmdw

nechaeva.workspace@qgmail.com

]l HOdzdzs?2 tcOBBls] tOMMABOIstcd o O Ismw  dzj
s dzdzj Wdz' = CStesdzOdz dz' = d § Bl gagzded ' df A0 ) izg
OCIsdodzr » tBdZOMIswa (¢0J) { j-GSHizOEEOde", d3dO
ftcd ®lsmMikzlsMmMlsodd oshdr s ofmfrhjc. [ dzw 1
Bsh df &3 ofMmfrhCORd d 14 ¢J BJL BShd r
LOGtEzyjd d fooc@datOoyfpuzyf Odz ff sdzkz yj dzdz
94 | Al A/ SDO fj hOetsd o 12 MmjSkdH, Hd
Bsh dzr - ofmgrhjg B dzd tcOMMmdstsiIs toj dz Od
ftoesdL otsdz dz § d dzls j§ oo Odzr o tcj d3d dzd . 1 tsfy
qgj ¥ s ty§ bz GEfdsktdgemidy Al A/ SDO),
sjrdzedSk Motion Magnification HdA&v EMmd
sSBtcOBtSIsOdzdz” i3 dLBBtOY jdzdWvdz o COdzOdzj 1
o tcj-dz®MMmistsw dzd j , dL Clstster m Ao tlzydziz
Is j todzr . rdzv fteseo jteCd dOdduydw dL 3§ dz
94 HJBORPEPuWz] IsedMisj BOISdUI MEdna dL d&3j
J dzJ or wodzj des W o dz' n tcOL dzd yd 2 )
heoOddd d BJL dedrm. | ts5f tsdzdzd ts {6 tzdlz@etiz’
Mo~ @ommr (slf) dL ¢f o CtejMmlisc
d. [fdOwfm! dzO tjLbkzd IsOlsr 0dzOdz
¢ ftcjHO OtcdIsj dz¢ dzts GBlz 9" 9 fSH Iz,
s hdrn Cdzj B BARP?2 [odt tipeEtelzr { ~T19 B
Odzdzts?2 By ssHdSCd BOdsy jtemf j Cisd
¢ d slf.

t SO or ftsdzdzj 2O L O Mujls cteOdzZsO | t
2072210158) . 1 0OBtsk0O fkBdkd{tssOdkO o
t {1 lfRrRC, 2025,8,Is#i1$6.6151,5 1N

BESHORN )

O @GO
SIH 8
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CPEJHECPOYHBIY MPOTHO3 COJTHEYHOT O PAZTUOIIOTOKA HA
AJIMHAX BOJIH 10,7 U 30 CM HA OCHOBE AJAIITUBHOT'O ®UJIBTPA
KAJ/IMAHA

] SHd&ZOH Y S s @& @Qtd \T.,7T ,¢0Bliz) stelzSC 59 d Y
Tz soamMCd?2 ddmisdlskzls dzO0kzSd d Is] r datsdzt
| Rd&zMIsdIskzls CsmMBBdud MSdna dMmMmdd Hise Odzd2 ¢

t.podladchikova@skoltech.ru

1 st d Mtosdzdzg] ydesets twOHdBdL dzlzyj ded w |
(ddeH 4 €My F10. 7 d #H Q)DL GslzizopoOdgdz] tidntstn Gdbgh
dL dzlz yJ dzd v b 5 dzdzy O, dZzOGtcj 9 O h jaEts 9 j to
dimf sdz! L 28 Isfmw ) Btsdz: h ddzfnlse j 3 H § dzj 2
Flssydzsj dzdv teedls Mfkzlsded € 50, ftotse dztsL ©
ftoj HSISo tcON j dzgdwWw MiIstsdz$ detso j dzd 2 dzd disfh § tHae
Bzmtstc O. ltcj HMIsOo dzj dz d&3j ssH  RESONANCE
ONline ANalytical Computer-ai d e d Esti mat or }d3j fyazy dz'{:
e dzOy j dedz" = Mtcj Hdzj d3j MW ydzr = L dz2Oyj ded 2 d
sls 1 HB 24 &iMmwydie [1].

b zetstedIlsdz RESONAMN yO,j Is -sjtetefo 'O, OH dzWl =Y ¢
hzdise © HOdzdzr » B tOHdY slstsC | i3 s des,
Metsdz L wh jj -offtagteirdgj,j . &z tsj cts tshdzse j Mists
F10. 7 d F30 34 1§ to HlaS dg dz’ FlstA® j disdf "HCE 1 Istsls
loystzw j Isfpwy M f sd3tsh 1 & OHOf Isdo dzsec s W d dz
MsOlsdmisd¢d thdetsC. dtc] Hdzj € 9 OH tc Ols g7y dzO
sfu H&V TFAOsT7TudH& F30 {tdi2yd Oy 30t
MisOlsdmisdyd M¢d fYtejossmrntsHdls | fdy§ H&EOHTH W
HOdzdz" » 602 Otrdodz = COBIOdd?2 ESA
f sHIse jcHd dzO, yYylsts RESONANCE fmdMmlilsj d30Is(d -
otej Bjded MABHO s MteOodej dzd® 1 dMmYf sdz' L ¢t

[ JIstsH IsOC Y | tc OMmh Jjods fazdatz@ls ' LdE) BlsdzO 6 ® o
dmMf sdz L so OdzdW HBdZzetsMictsydzr = ftotse datsL 590
BOMh sOB Iz f sdztse d dz' ydq ¢ azO fnts dzdzj y dats 2
otsL sy desmlsd H dzw Hsdze smiesydesc s dzO dzd
EftcOodzj dedvw fsflzds ydggRs€®Mdid yj MS¢ s¢

] dlsj tOIskztc ©
1. Petrova E. et al. Medium-term Predictions of F10.7 and F30 cm Solar Radio
Flux with the Adaptive Kalman Filter // ApJS. 2021. V. 254. 9. DOI:
10.3847/1538-4365/abef6d.
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I[NTPOrHO3 MOIIHOCTH CO/IHEYHOTI'O ITIPOTOHHOI'O COBBITHUA
METOZAMU MAIIMHHOI'O OBYYEHHUA

t sihdzOa y b .l dzOMs’p Os Pzp e Fj o

Y smMisoamMed?2 etmMizuOtemlse jdedzr 2 kdzdo §

WdLduimSd?2 wWotkd sjls, [ Mm¢

1 Oz ydEddzj Hise Ols j dz' MCd2 ddemisdlskzls wHjts

[sMStsoMCBEt etsMizuOteMmise j dedetsets kzdzdo j tefnd
ET mail: roslavtcev.sv22@physics.msu.ru

Q—

4 sdzdzj ydetsy eSS s dzditsgiH dists Bdf Lis dtg ) dgtdel da' ) -
mMtsdzdz] ydes?2 OCIsdo desfis -5 @fndeg @X 3 ¥ O QdOtE O
f SESHT , Yyls ts Hj dzOj Is ftctsG dztsL s h dzsmls
[Mdzso dzr &3 dMissydzd OB f slssCtso goOezzhYy
Hoj MthMisQoedwehdj oLt adesets ftesyj MMO

CotsdOd & j of B’ &OMMHr . | o] Od
LCMmy jteddsj delsOcz dzr j] HOdzder j btsd € §5 R
fts BYECtilz toj dlscj dztse MS s BES i) dzkz ay fp dzchte
ofMfrhcd: dOUOdks omfrhcd d &OSCHJEOd
(o] dzlscj desomMCd2 BOdkEZ oamfrh"nSd). [ OCddds

shdasomdsigis e O sfqv yjtejL dzgj MEtsdzr S5 YO
SCtdzsL j d3dzsd3 f totsMmis tc Odiadnds,o § f @f4j st d3la  H de'ts
tcj Odz! dgtsd3 otcj d3zj dzgd Btsh dzsmisd w1l v disy j Is
M Isdv. CCMY jJtodd3d dzlsOdz! dz@ | HOdzdzr | M
GOES HtMmlskzfd SCO3yHTMJ 5 d3d dz.

A j dz tcOB SIS LOC dz¢ yoO jIsmw 9o ML HOdz]d
9 o34 dad Ho lzn ~nOtcOCIsjtcedMisd ¢ 41 o BzO ¢ f
1 daj e dj 2 >10 [ 1] d o tcj a3 dzd j et dzO
ZOtcOMisOdzdw tslssCO). 1 dzv tjhjdedw ¢ tsfls
dmf sdz L zs h dj Odze sted Is d3r BOM d dzdzts e tH, (SE
Mz yoO2detse s dzj MO d GteOHd]j dzlsdesets B EZMiIsd

fts HOdzdz d©3 C OlsOdzsetse wlw 23, 24 d 2
ftcj HiNIsOo dzj dzdz" = dzO mMo2lIsj A 4 delstc O S
[ https://swx.sinp. msu.ru/ app /tsdsdasfds ' €V €
ftoslstsdetse ) L dzgjtecdj?2 >10 “ht) .4 tcf o Choa
9 nSHAZ A f OtOd3j stetso H dzw BsHJ dzj 2 d mt 1
fnts dzdzy Y dzts 2 ofmgfrhCd d dzd i sdztso d dzO W
toj dzlsc j detso M tsets L dzzyj ded Vv d ¢ | drdzyd§lo § (i Is3t
qdzls j tco Odz otej dzgd ded dBwBI Y HE dzZOyOdzsdz o Mt r h
Mt dzdzy ydz' n ftotslstsdzts o . 17 f t5dzdzj fl2®dzlz p jOd
ftcjHO Otcd Isj dzYj dzz iz’ IsOlsT ftoesedatsL Joctso Od;
yJj dzg MssBtcOL detsyls dmf sdz! L so Odaty 5 Olagy
HdzWw toj N jdedWw f sMlsOo dzj dedes? L OH Oyd .
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NPE/IEJIBI IPOTHO3A KOCMUYECKOM IOr0AblI: POJIb
MHOTI'OMACIITABHOH JUHAMUKH CTPYKTYP COJIHEYHOI'O BETPA

twLOdzyj 90 [.J]., {OadBkOdtsoa® [ .u., [ tcC

AjJHjtoOdz des] cetsmMkzHOtMmlse jdzdets] BE HY jIsdesy Eytey]

dimimdzj Hse Odzd 2 M2 MEts2 OCOHJ B dz2OEZSC
m.riazantsev&cosmosu

[ 5C dZOH fsowh jdz dsdesc sdBOMN SOB dats2  H

SHdBEZ dL Sdsyje' s WOCktsttse, cteOdzdy
Csfdsd uj MS s j ffdstslstaw . dz@ L dzOydlsj dz' dg' 2 1
wdLdSd  ftetsyj Minjsdgds G dfda Wdzs?2 , -8 tin@lsIstS f
ftesedetsL’ GJjtsd@3Ocdzdlsdzr = oL @3z jdzd?2 M
nOtOCIjtedL iz sfw  MteOs dad lsj dz dats dzj o " MisC
fle j ton QtGOlsQlsfr]telsuii‘cizfuc)frlj’@s)lsddz.‘lsﬁudztsa(ﬂdzdzr dzC
f OcOd3j Istets o M dzdzj ydzts ¢ sOya JIs t6lO1 ngtdgtgﬁ‘;t
mMih iMmlse jdzdes BtSdzj J o' MsCkzs HtsfnlsBSJtGdZB
Yls ts Cdzs yjor | dmilstsydzd € d dzj s toj Hj dzj
CstetsdzgOdz! dgf = MstckzSIskzte o d3j 3y § dzOdzj Is dzts 2
sOS¢Yd M bkts zdj dgisdaddy sidasc 6 z@jdBWO d o
fjtoj B3 10O ddsfmisd §lkssC 0. g lzh j Milse j dzdzlz ®
OoLOJddBsH | 2MIse dJ oL dzglzh j dzdzr = fsssC o,
MistckzClskzte M COyYJ Mlse jdzdes ddzr d3d Mo ts2 Miso
IslztGBIdeszlsdz.ls@qurmdr;]fHszOIEQISdZISLsz,dZISQ ZHC
3O G dzd Is s fy dzts GHJ fiesdmMrsHdIls HOdz' dzj 2
GJBlWWJQBC{Ser: MistczC Iskz te, ftcdosHW IS ¢
ddzls jtetf toj IsOyd d dZOBdZ“HOJ d3rln  tvCeedrjlsgd 24 tafj H
tcOMMBGIS tcdzeE @@L Odzdz” j 4 WJQISr dzj ¢ 0OC Mmtse
O C0O¢ ftotswWodzj dad j c1Hq’dz Bdes ¢ s BOMM Is ©
Wstcdzsdtolzs h j2 fftojHJ dz u’tGBGdztSthelsz31sfnlsq
tc O 3¢ d f ted d34 ded ZssMmis d teOL dzd ydz' ~ ¢ dz® fn f ts
ftesedetsL ts9 . ) tsls dzd yd J tsls Istc OH d yd ts dzd
ftoj dliszh j Mise j dedets dzO@ o' W o dzj dzd 4§ WC{LC{I.LJ
wo dzj dzgd 2 dzOHej HHICZOj Isypw  OC yJ dzls  dzO O dzO dzc
asLddeOBﬁc{"' O tOL dzd ydz' = 1 Is QYGIsHe dip jO i
o tsL sy dzr Myj &zOtcdd otsdzs ydd MmtsBr-lsd?2
d34>|11dzod24bdz® GdeGHmﬁWJtGO 1 d Bzd" d B MY
Lsda 1 WWjiChktse fted fthistesjddd ftoscdasL t
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Ob YCUJIEHUH H_ALPHA U CYBTEPAT'EPLOBOI'O U3JIYYEHHUA
AKTHBHBIX OBJIACTEH! NNEPE/T COJTHEYHBIMU BCIIBIIIKAMU

s3dtcdzso® KOHLS [wshbotedtzOf stecgOyjo ¢. ¢
Wp1uv] str BMCOw d¢MbsWdLduj MSOwY [Bfjteo Olstste(
ALdul 1 0f t oY . lsd.eBd@dAS s { sMipdw
31101 AR dd3.  ¢. Al RSBz 6 GG . 1 usGoiERdly
vvsvid.smirnova@yandex.ru

l1tcj HMNIsOo dzj dz tejLlzdz sOIsT OQdzOdzdL G Ef
1Y) d 1 _al pha dL dzz yJ ded W OCIsdo dz" n
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ftesedztsL © ddzlsj dzmd & @asthgis d o ¢ jstOdgQ claitfslddz dgd
L dzO Y dzd § d3- i tRd3d s i dpeiMizs ¢ tzn J, € ) ©® d © O dzskzls dzts
ddzH j S MEz. RtsdetsmW jtodgr | otL diBzh jdedw BT \
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1. [ Odgd dztseo ¢ . 1 . F-sewOmMied &g ey deDEddgisdz" = B zts-
01! tots dzts. @3 Iv 6, . 671-685. 2023. DOI:10.31857/S0016794023600801.

2. Gulyaeva T.L. Sequence of space storm effects in ionospheric anomalies and geomagnetic
activity // J. Atm. Solar-Terr. Phys., 2026. DOI: 10.1016/j.jastp.2025.106710.

3. Cafolla M.A. et al. The non-linear dependence of daily maximum ionospheric total electron
content on F10.7 // Space Weather. 2026. DOI: 10.1029/2025SW004745.
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1. Tsurutani B. T. et ali2500ETy substenm:dsblated avents tleatrars e (
externally triggered? // Ann. Geophys. V. 33. I. 5. P. 5191 524. 2015.

2.1 1 My e OS RrR. 1 ., 6. ¢. [EeBYdYU, 1.1 - S dzj 2 o34 dzts
9 JIsiejisdzsOGcdzi sdL d3. du ¢+ & dztEIFP®9. w. 183
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[ dlsjtcOktcO
1. Rajput V.N. et al. Insight into Impact of Geomagnetically Induced Currents on Power
Systems: Overview, Challenges and Mitigation // Electric Power Systems Research, V.192,
106927. 2021.
2. Despirak I. et al. Geomagnetically induced currents (GICs) during strong geomagnetic
activity (storms, substorms, and magnetic pulsations) on 23724 April 2023 // Journal of
Atmospheric and Solar-Terrestrial Physics, V. 261, 106293, 2024.
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MEXIIVIAHETHBIMU YAAPHBIMU BO/IHAMM,
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UHIHUKATOP TEOMATHUTHOW AKTUBHOCTH
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[ dIsj Ozt
1. Wu C.S,, Lee L.C. A theory of the terrestrial kilometric radiation // Astrophys. J. V. 230.
P.621.1979.
2. Murata T. et al. Correlations of AKR index with Kp and Dst indices // Proc. NIPR
Symp. Upper Atmos. Phys. V. 10, P. 64-68. 1997.
3. Kurth W. S. et al. Auroral kilometric radiation and the auroral electrojet index for the
January 1997 magnetic cloud event // Geophys. Resh. Lett. V. 25. N 15. P. 3027-3030. 1998.
4, s sdzflOR. JHtel OtcOHSE MOdz! dzOW L O d Mmd digtsfls Q9
q’ Lz yd dedvw ls Misdzdzj ydesP ¢ \OSC ksdfio dfs®)ls d Is | 4 dzqf 5L IGLOa
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AHAJIN3 3PPEKTUBHOCTHU CEPBUCA ITIPOTHO3UPOBAHUA
FTEOMATHUTHBIX BYPb STORMFOCUS
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1. Podladchikova T., Petrukovich A., Yermolaev Yu. Geomagnetic storm
forecasting service StormFocus: 5 years online // J. Space Weather Space Clim.
2018. V. 8. A22. DOI: 10.1051/swsc/2018017.
2. Podladchikova T.V., Petrukovich A.A. Extended geomagnetic storm forecast
ahead of available solar wind measurements // Space Weather. 2012. V. 10.
S07001. DOI: 10.1029/2012SW000786.
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MCI0JIb30BAHUE AJITOPUTMOB MALLIMHHOTO OBYYEHUA AJ14
JJOMEHHOM AIANITALIMY ITPU NEPEXOJE MEXKAY JAHHBIMU
KOCMUYECKHUX ANIMAPATOB
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[dlsj Okt

1. Geomagnetic Data Service. https://wdc.kugi.kyoto-u.ac.jp/dstdir/.

Real-Time Solar Wind Data. https://www.nasa.gov/ace/.

3. DSCOVR Space Weather Data Portal. https://solarsystem.nasa.gov/missions/DSCOVR/in-
depth/.

4. Ganin Y., Ustinova E., Ajakan H., Germain P., Larochelle H., Laviolette F., Marchand M.,
Lempitsky V. Domain-Adversarial Training of Neural Networks // Journal of Machine
Learning Research. i 2016.7 Vo | .  1i7P,1i35. 1.

N
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O dzts &30 dz!' dzts § o tcj d3w LOf OLH" 8 Odzed v , CtSGHC
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dzOtelz M j dzd j -fifdigdfplsdadgzdz = Mo WL j 2. wtej Hd
otcj BBjdzd L O OLH" 9 Odzd™w ~ 10 d&BJdzzls. [ 4l
oL dzd ¢-10Q IsB Haz! hts2 o j dzdydder MEstetsMmisd duL
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BOCdzdlsdese s ftsdzv d Msdds) ydesets o) kO,
ssdzs ¥4 yYyOMmMbstsilsdzsds Hd Of OL tsdzd .
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l. ulskzC tso r. o., Ceoa 0O 1. 1. l toj d3j dzdz
H dzd dzdzts f j teufitsya Getc § Oy d 2 BOcdzdIsdzse s 5
Bt ydzes 2 BOC dzd Is 5 FLOjdsdzO W  wlscizdzj Su@izts 2 0 2 5
1321 142. DOI: 10.12737/szf-114202513.
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[ dsjcOsktO
1. Kuksa Y., Shibaev 1., Teodosiev D., Vojta J. Dynamics of regular and incidental
events according to the magnetometric complex: materials of the *Schuman”
project // Aerospace Research in Bulgaria. V. 28. P. 59-66. 2016.
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TEOMATHUTHBIE YJIbCAIIUM PC1-3 B MATHUTOC®EPE, BEPXHEN
HOHOC®PEPE U HA 3EMJIE
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RAY t(iosMEo O, | sMmmdw
nyagovaifz.ru
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