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denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE yUpexaeHUue HayKu MHCTUTYT CONHEYHO-
3eMHOM (pu3ukn Cubupckoro oraeneHus: Poccuiickoit akajgeMun Hayk co3naaH B 1960 T.

Hupektop Uuctutyra — uin.-kopp. PAH A.B. Mengenes.
Hayunsrii pykoBonutens MHcTuTyTra — akagemuxk PAH I'.A. XKepe6ioB

OcHoBHbIe HAy4YHbIe HanpaBJenuss UHcTUTyTA

— ®wusuka CosHIIa: H3ydeHHE CTPOCHUS U akTUBHOCTH COJTHIIA U COJTHIICTIOOOHBIX 3BE3T;
(u3MKa COJIHEUHBIX BCIIBIIIEK U KOPOHAIBHBIX BHIOPOCOB Macchl; n3ydeHue sBoitorun ConHia,
CTPYKTYpPbhl COJHEUHBIX MAarHUTHBIX MOJE€H M KOPOHAJIbHOHN IUIa3Mbl; TeIHOCEHCMOIOTHS;
MEXaHU3Mbl PATHOU3IYYEHUS U METOJbl JAMArHOCTHKH KOPOHAJIHHOM IUIa3Mbl; MOHHTOPUHT
aKTUBHBIX MporieccoB Ha CoJHIlEe KaK MCTOYHUKOB BO3MYILEHUH B renuocdepe, Mmaruutocdepe,
noHocdepe u armochepe 3emin; pa3padoTKa HOBBIX METOJIOB M aIapaTypsl Il UCCIICAOBAHHUMA
B oOyactu actpodusuku u ¢puzuku CoJHIa.

— Owus3uKa OKOJO03eMHOI'0 KOCMHMYECKOI'O MpPOCTpaHCTBa: (U3MKa MarHutochepsl,
HoHOCepsl M BepxHeW arMocdepsl; M3yueHHE MarHuTochepHo-noHOC(hEpHO-aTMOCHEpHO-
JTUTOC(EPHBIX CBsI3eH; BBISICHEHHME MEXAaHU3MOB BIUSHUS TelnocPepHbIX (PakTOpoB Ha
OKOJIO3€MHO€ KOCMHYECKOE TMPOCTPAaHCTBO U aTMmocdepy 3eminu, uszydeHue 3¢QexTon
KOCMHUYECKOW TMOrojbl; HOHOC(HEpPHOE pacHpoCTpaHEHHWE paTuoOBOJIH U paauodu3nyecKue
METOABl JTUCTAHLMOHHOTO 30HIMPOBAHMS;, pa3paboTKa HOBBIX METOIOB M ammapaTypbl Uis
JTUArHOCTUKU W MOHUTOPHMHTA OKpYKaroIiel cpeapl (MarHuTOC(epsl, HOHOCHEPHI, aTMOChEpHI,
auTOoCc(epsl) U aKTUBHOTO BO3/ICHCTBUS Ha HEe.

— IIpoGnembl acTepOMAHO-KOMETHOM OMACHOCTH M D3KOJOTMU KOCMOCa: pa3BUTHE
ONTUYECKUX U PATUOPU3UUYECKHMX METOJOB B OOJACTH aCTEPOUAHO-KOMETHOM OIMAcHOCTH,
TEXHOTEHHOT'O  3aCOpPeHHMS U  DKOJOTMH KOCMHUYECKOTO TPOCTPAHCTBA; MOHUTOPHUHT
KOCMHUYECKOT0 MycOpa M COCTOSIHHS KOCMUYECKHX annapaTtoB U CTaHLUH.

— AHamu3 W TPOrHO3 COCTOSHHUS KIUMAaTUYeCKOH cHcTeMbl 3eMiH: pa3paboTka H
COBEPILICHCTBOBAHHE MoJeneil (U3NYecKMX MEXaHU3MOB HM3MEHEHHUS KIuMara C y4eToM
COJIHEYHON AaKTUBHOCTH; IOTro000pasyiomye U KIMMaTooOpasyrooImue G(aKkTophl, BIHSHUE
rearocepHblx U reochepHbIX (akTOpoB Ha arMocdepy H cTpaTochepHO-TpOrochepHbIi
oOMeH.

— Pa3BuTue yHUKaJIbHBIX CTEHJIOB M YCTAaHOBOK, KPYIHBIX HAay4HO-MCCIIEIOBATEIBLCKUX
KOMILIEKCOB, 00pa0oTKa JaHHBIX HAOJII0IEHUI Ha3eMHBIX B KOCMHUYECKUX CPEJCTB JUI PELICHUS
HAy4YHBIX U MPUKIATHBIX 33/1a4.



1. CTPYKTYPA UHCTUTYTA

PykoBoacrBo UHcTHTYTA
Lupexmop

Hayunwiii pyxosooumens

Ilepesvlii 3amecmuments oupekmopa

3amecmumenu oupexmopa
1O HAYYHO-UCCIE008AMENbCKOU
pabome

3amecmumens oupekmopa
no HayuHou pabome
U UHHOBAYUOHHOU OesimelbHOCMU

Pykosooumensv nayunozo nanpaenenus
no ¢uzuxe Conrnya

Pykosooumensv nayunozo nanpagnenus
no paouoacmpogusuxe

Pykosooumensv nayunozo nanpaenenus
no paouogusuxe

3am. oupexmopa no KanumaibHoOM)
cmpoumenbcmesy

3amecmumens oupekmopa
no obuwum 8onpocam

Cosemnuk oupexmopa no 0npocam
MeNCOYHAPOOHO20 COMPYOHUYECMBA

Yuenwvui cexpemapn

yi.-kopp. PAH A.B. Mensenes
akanemuk PAH I'.A. XKepeO1ios
n.¢.-m.H. C.B. Onemckoit

n.¢.-m.H. }0.B. ScrokeBny
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K.(b.-m.H. B.B. Xaxunos

wi.-kopp. PAH B.M. I'puropses
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Haquble moapasaecJIeHusd

Otnen ¢pusukn armocdepbl U 0KO0JI03€eMHOT0 KOCMHUYECKOT0 NPOCTPAHCTBA
PykoBoaurens oraena — k.¢.-m.H. P.B. Bacunbes
e JIaGoparopus ¢puzuku HOHOCHEPHO-MAarHUTOCHEPHOTO B3aUMOICHCTBHS
(3aB. 1a6. — k.¢b.-m.H. P.B. Bacuibes)
e JlaGopaTopust BOJIHOBBIX ITPOIIECCOB B KOCMUYECKOH M1a3me
(3aB. 1a6. — k.¢.-m.H. [1.}O. Knmumyrikux)
e Jlabopatopus ¢pusuku atMochepsr (3aB. 1a0. — K.¢.-M.H. A.B. benenkwuii)
¢ KommuiekcHast MarHutHo-noHocgepHas oocepsaropust (KMHMO) (3aB. o6cepBaTopueis —
N.C. MockareB)
e ['copusnyeckas obcepsaropus (I'PO) (3aB. obcepBaropueii — A.B. TarapHHKOB)

Otaes pacnpocTpaHeHUsl PaJiMOBOJIH M MPOTrHO3UPOBAHMS COCTOSIHHUSI OKOJI03€MHOI0
KOCMHMY€eCKOIo MPOCTPAHCTBA

PykoBogutens otnena — a.¢.-m.H. FO.B. fcrokeBuu

PykoBoauTens HayqHOTO HarpasieHus 1o paanodusuke — 1.¢.-m.H. B.M. Kypkun

e JIaboparopust paaroGu3nuecKkux METOJ0B TUArHOCTUKU OKOJI03€MHOTO KOCMUYECKOTO
npoctpaHcTBa (3aB. 1a6. — k.(.-m.H. B.I1. JIebenen)

e JlaGopaTopuss uccrnefoBaHHMS IMHAMHUYECKHUX MPOIECCOB B HOHOChepe (BKIOYas
000cO0JICHHBIE MOJpAa3/eNeHusl: MYHKT HOHOc(hepHbIX HabmoaeHuit «Marajgan» W IYHKT
noHOC(EPHBIX HAOMIOACHUHN «ApTH») (3aB. 1a0. — K.(.-M.H. O.W. beparapar)

e JlaGopaTopust TMarHOCTUKU HOHOC(HEPHI U PACIPOCTPAHEHUS PATUOBOIIH

(3aB. mab. — k.(.-M.H. A.B. Oiinan)

e JJaboparopusi mporHo3upOBaHUsl KOCMUYECKON MOT0/Ibl U MHTEJUIEKTYaJIbHOTO aHalln3a
JTaHHBIX (3aB. 1a0. — a.¢.-m.H. }O.B. ScrokeBu)

e OGcepBaropust paaroduzndeckoi auarnoctuku armocdepsl (OPIIA)

(3aB. obcepBaropueii — A.B. 3aBopuH)

Otaen paguoacTpopu3uKu
PykoBoautens otnena — k.d.-m.H. C.B. JlecoBoit
PykoBouTens HaydyHOTO HampasieHus 1Mo paauoactpodusuke — A.¢.-M.H. A.T. ANTHIHIIECB
e JJaGoparopus paguoactpoduznyeckux ucciaenopanuii ComHma
(3aB. mab. — 1.¢.-m.H. A.A. Ky3HenoB)
¢ Paninoactpodusnueckas oocepBaTopus um. npodeccopa I'.5. Cmonskosa (PAO)
(3aB. o0cepBaropueit — k.T.H. A.B. ['yOun)

Otnen ¢pusukn CostHna

PykoBoaurens oraena — 1.¢.-M.H. C.B. Onemckoii

PykoBoauTens HaydHoro HarnpasiaeHus 1o gusuke Connua — wi.-kopp. PAH
B.M. I'puropnen

e JlaGopaTopus sxcniepuMeHTanbHON Gu3rku CoiHIa U acTpOPU3NIECKOTO
npubopoctpoeHus (3aB. 1a6. — k.¢.-m.H. [1.1O. Konooos)

e JIaboparopus MeTo10B uccienoBanus CoTHIIa MaJTbIMA KOCMUYECKIMH armapaTaMu —
(3aB. 1a6. — 1.¢.-m.H. C.B. Ky3un)

e JlabopaTopus COHEYHOW aKTHBHOCTH (3aB. 1a0. — 1.¢.-M.H. M.JI. JleMuioB)

e JIaGoparopust GpyHAaMEHTATBLHON M MPUKIIATHON aCTPOHOMUH
(3aB. 1a6. — k.(.-m.H. M.B. EceneBuu)

¢ baiikanbckas actpodusuueckas oocepBaropus (BAO)
(3aB. oocepBaropueit — K.E. Kupuuenko)

e CastHckas coHeuHast oocepBaropus (CCO) (3aB. oocepBaropueit — I1.B. Marxny)

Hopuibckast  KOMILUIEKCHAasi MArHUTHO-HOHocdepHasi craHuusi —  ¢wiman
denepanbHOTO TOCYIAPCTBEHHOTO OOJDKETHOTO yupexzaceHuss Hayku Opaena TpymoBoro
Kpacnoro 3namenu MHcTUTYTa coHEeUHO-3eMHOM pu3uku Cubupckoro otaenenus Poccuiickoit
aKaJeMHH HayK



Anmapar ynpasJieHUs!

Ynpasnenue

I'naBHBIE cIIEIIMAIUCTEI

Kanuensapus

byxranrepus

II;1aHOBO-PKOHOMUYECKUIN OTAET

Otnen kaapoB

KOpuanyeckas rpymnmna

KonTpakTHas rpynna

IlepBblii oTAET

I'pynna cHaGxxeHus
AJIMUHUCTPATUBHO-XO034CTBEHHAs YacTh
I'pynna rpaxaanckoit o6opons! u YC
['pynna oxpaHbl Tpy/1a U TEXHUKH 0€I0TTaCHOCTH

HayuyHo-BcmomoraresbHbIe NOAPA3Ae/IeHUsA
e bubnmoreka

e ['pyrima Hay9HO-TEXHUYECKON HHpOpMAITun
e ['py1ma nepeBoguuKoB

e ['pymima 1o Hay4YHO-UCTOPUUYECKON paboTe

e PeakiinoHHO-U30aTeIbCKUN OTAEIT

HayuHo-o0pa3oBaTebHbIe IOAPA3AeICHUS
Otaen acivpaHTyphl U MaruCTpaTyphbl

[Ipou3BoacTBeHHBIE MOAPA3/IeIeHUSs
Otpnen no 3ammre HHPOPMALUU U CETEBOMY COIIPOBOXKICHUIO
OTtaen no KanuTaaIbHOMY CTPOUTEILCTBY
OTtaen CTpOUTENBHOTO KOHTPOJIS
KoncTpykTOopckuii oTned:
¢ ONTHUKO-MEXaHUYECKHI CEKTOP
o (CeKTOop 3JEKTPOHHOM anmapaTypbl

OnbITHOE POU3BOACTBO
DKCIEePUMEHTATbHBIN 11eX:
e MexaHUYeCKHil y4acToK
e VY4acTOK 3JIEKTPOHHOM anmnaparypsl
e VY4YacTOK Mo 00CITY)KUBaHHUIO YHEPTETUUECKHUX CETEH
e PEeMOHTHO-CTPOUTEIBHBIA Y4aCTOK

OTnen TeXHUYECKOT0 00CTyKUBAHHS
VYuyactok TpaHcnopTa
Muaamuii 00CIyKUBarOIUH ITepCOHa



1.1. HannonaabHblil requoreogusnyecknii kommiexke PAH: Paguorenuorpadg

B 2024 r. mva Cubupckom pamguorenuorpade (CPI') Hauarel perynspHbie HaAOIIOICHUS
ConHIla Ha BceX TpeX aHTEHHBIX pemierkax 3—6, 6-12, 12-24 I'Tu. ExxenHeBHbIC HAOMIOACHUS
BKITIOYAFOT:

e HaBe/leHUE aHTeHH Ha COITHIIE 10 MOMEHTA 3alycka cOopa JaHHBIX;

® BKJTFOUCHUE TUTAHUS 00JTydaTeNneid, TeTepoIuHOB, IPUEMHBIX MOIYJICH;

e 3aryck cOopa JaHHBIX;

® [IOCTPOCHHE U MyOnuKaius B IHTepHeTe CIeKTPOB MOTHOTO MOTOKA U KPOCC-CIIEKTPOB;

ernocTpoeHne u myOnukanus B MHTepHere m3o0pakenuit CoiHIIAa Ha TpeX dYacTOTax,
NPUHAISKANINX Pa3IMYHBIM THATIa30HaM YacTOT (Pa3IMYHBIM aHTCHHBIM PEIIeTKaM);

® cOOp TaHHBIX TEIEMETPUH — CJICKEHUE 32 COCTOSTHUEM aHTCHH U TIPUEMHUKOB;

® OTIEPATHUBHBII PEMOHT aHTEHHOTO U IPUEMHOTO 000PYIOBAHHS;

®OCTaHOBKa cOopa JJaHHBIX, TIEPEBOJ] AHTCHH M0 HAaBEICHUI0 B TIOJOXKEHUE,
COOTBETCTBYIOIIIEE ONITUMAIBLHON HArpy3Ke Ha TPUBOJI;

e MyOJIMKAIKsI UCXOTHBIX TaHHBIX B IHTEpHEeTE.

Onnoit u3 3aga4d npu HaOmoaeHUax CoJHIIA HAa PaAMOTENECKOIax sBISIETCS aOCOMIOTHAS
KaTuOpOBKAa — TPHUBSI3KA 3HAUEHUN CHUTHAJIOB aHTEHH K PEaTbHBIM (DM3MYECKUM BEITUYHHAM.
Kaxk npaBuiio, aHTEHHbIE CUTHAJIBI IPUBS3BIBAIOT K AHTEHHOW TEMIIEPATYPE UM K CIIEKTPAIIbHON
IUIOTHOCTHU MOTOKA. CI0XKHOCTh a0COMIOTHOM KaTMOPOBKU CONTHEYHBIX PAIMOTENIECKOIIOB COCTO-
UT B HEBO3MOXXHOCTH HCIIOJIb30BAHMS U3BECTHBIX KOCMMUYECKUX PAJUOMCTOYHUKOB 10 MPUYUHE
MaJIOro AaMeTpa U HU3KOH YyBCTBUTEIHHOCTH aHTCHH COJIHEYHBIX HHTEphEepoMeTpoB. OOBITHO
nzo6paxenus: CoyHIa, MOTYyYEeHHBIE COTHEUHBIM PAaIUOTEIECKONIOM, TPUBSI3BIBAIOT K SPKOCTHON
temneparype aucka ComnHia. J{as 3TOro CTposST TUCTOrpaMMy M300PKEHUS, U PA3SHUILY MEKIY
MAKaMH, COOTBETCTBYIOITUMHU YpoBHsIMHU aucka CoiiHia U Heba, MmojararoT paBHOW M3BECTHOU
SIPKOCTHOW TeMIIepaType COJIHEUHOro aucka. [lpeamosiaraercsi, 4To SIPKOCTHAasl TeMIeparypa
JIMCKAa HE MEHSETCA CO BpeMeHeM. Takoil Moaxo/ UCKIIYaeT BO3MOKHOCTh U3MEPEHUS SIPKOCT-
HOU TeMmeparypbl AUCKA, U3MEHSIOLIEHCS BO BPEMEHH, U K TOMY K€ HE YUUTHIBACT U3MEHEHUE
KOHTpPAcTa MEXIy UHTEPPEPEHIIMOHHBIMU OTKIMKAMH Ha MPOTSHKEHHBIC U KOMITAKTHBIC JIETaIIH,
KOTOPBIN 3aBUCHUT OT 4acoBoro yria u ckionenust Comuna. [[ns Cubupckoro paguorenuorpada
(CPI'), ucmonib3yromiero 3KBUANCTAHTHBIC aHTCHHBIC PEIICTKH, BOSHUKAIOT CIOKHOCTH KaiauO-
POBKH I10 TUCTOIPaMMe B MOMEHTHI MEPEKPHITHS OTKIMKOB aHTEHH Ha COJIHEYHBIN TUCK B 00ja-
CTH BEpXHHUX 4acTOT pabodero auanaszona. [loaromy mis CPI BBoauTcs abcomoTHast KaInOpoB-
Ka C MCTIOJIb30BaHUEM B KaueCcTBEe KaymOpaTopa XBOMHOTO Jjeca, Haxonsmerocs B 100-200 m ot
oOcepBaropuu. {7 3amycka 3Toil mporeaypsl HeOOX0AUMO U3MEPUTh OMTUUYECKYIO TOJIITY Jieca
B0 BceM auanazone yactotr CPI" 3-24 I'T'n. 3smepenust Hauanuch B sinBape 2024 r. u OyayT 3a-
KOHYeHHI B stHBape 2025 1. B HacTosimiee Bpems abcomotHas kanmuopoBka CPI™ o necy yxe uc-
noJsib3yeTcs. JlocToBepHOCTh KaTuOpPOBKU KOHTPOJIHUPYETCS MO JAHHBIM JAPYTHX COJHEYHBIX pa-
JTUOTEJIECKOTIOB (B OCHOBHOM I10 JaHHBIM criekTpomoisipumerpa B Hobesme). Tlocne 3aBeprie-
HUS MPOLIETYPHI OMpPENeIeHHs] ONTUYECKON TOJIIHU Jieca HEOOXOJUMOCTh TaKOr0 KOHTPOJIS OT-
najer.

Ha puc. 1.1.1-1.1.3 moka3ansl 3tanbl abcomoTHON KanuOpoBku anteHH CPI™ Bcex auama-
30HO0B. [locie okoHUYaHUs HAOIIONEHNI aHTEHHELI HAaBOMATCI Ha JIEC, 3aTeM Ha HeOo. Mcxona u3
TOT0, 4TO aHTEHHasl TeMIlepaTypa Jjeca JO0JKHA ObITh paBHA €ro SIPKOCTHOM TeMmmeparype, OT-
KJIMKU QHTEHH MPUBSI3bIBAIOT K CIIEKTPAIbHON IIOTHOCTH MOTOKA. JTU 3HAUYECHUS UCIIOJIb3YIOTCS
TaKXe JIJIs1 MPUBA3KH BUIHOCTEH, U3MEpPEHHBbIX KoppensiTopoM CPI', k ciekTpanbHOM MIIOTHOCTH
notoka. M300pakeHue, MOCTPOSHHOE M3 TaKUX BUIHOCTEH, MMEET Pa3MEpPHOCTH CIEKTpalibHAs
MJIOTHOCTh MOTOKA Ha paJiiaH WM KeJIbBUH B 3aBUCUMOCTH OT JKEJIaHUS MOJIb30BaTENS.
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Puc. 1.1.1. Ilpornecc abcomoTHOM kanmnOpoBku anteHH CPI™ nuamazona 3—6 ['T1g
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Puc. 1.1.2. Ilpornecc abconrotHO# kanmOpoBku anTeHH CPI™ muanazona 6—12 I'T'n
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Craructuka notepb nanubix CPI™ B 2024 r. moka3ana Ha puc. 1.1.4. HaceimeHHOCTh 11BeTa
COOTBETCTBYET KOJIMYECTBY 3alMCAHHBIX JaHHBIX. [ [lTaBHOE M3MEHEHNE HACHIIIIEHHOCTH B T€Ue-
HUE TOJIa OTPAKAET YMECHBIIICHUE HHTEPBaIa HAOIIOICHUN B 3UMHEE BPEMSI OTHOCHTEIIBHO JIET-
Hero (3umoii 6 4, terom 10 4). BugHo, 94TO IOTEpH TaHHBIX COCTaBISIOT HECKOJIBKO MPOIIEHTOB.
OcHOBHas MpUYNHA — OTKJIIOUEHUS JICKTPOIHEPTHH. Brixo n3 HaOIOACHUH OTIEIBHBIX aH-
TEHH BBI3BIBACTCS B OCHOBHOM OTKa30M JBUTATEJeH U 00my4yaTeneil. AHTEHHBIE IPUEMHBIC MO-
JTyJIA OTKa3bIBAIOT peke. MexaHW4YecKHne 0TKa3bl (PEAYKTOP) caMble PEIKHE.
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Puc. 1.1.4. Cratuctuka noreps nanHbix CPI' B 2024 r. HachlmeHHOCTS 1BETa MOKA3bIBACT KOJIUYEC-
cTBO JaHHBIX. O0IIee KOJUIECTBO IMOTEPh COCTABISIET HECKOJILKO IPOLIEHTOB B IO



1.2. Ontnuyeckue uncrpymentsl HI'K PAH

1.2.1. CraTucTtuyeckoe HccjaeI0BaHMe BapHalMii MHTEHCHUBHOCTH, TeMIlepaTypbl M
cKkopocTeili BeTpoB B armocdepe, ndMepeHHbIX ¢ nomombio HUPII (uatepdepomerpon
®aopu — Ilepo) u3 coctaBa HOBbIX HHcTpYMeHTOB HI'K.

[TpoekT «I'eodu3nyecknii MOHUTOPUHT U KOMIUICKCHBIE HAOJIIOJCHUS MapaMeTpPOB aTMO-
cdepsl 3eMiIM U OKOJIO3eMHOTO KOCMHUYECKOTO MPOCTPAHCTBA JISi UCCIIEOBAHUI B COJIHEYHO-
3eMHOM ¢usuke». PykoBoautens — k.¢.-M.H. P.B. BacunbeB. ABropsl pesynsrata — M.D. Ap-
TaMOHOB, K.().-M.H. P.B. Bacuinbes.

HaGmonenus HouHoro cBeuenusi arMocgepsl Ha untepdepomerpax @adpu — Ilepo (UDII)
Benytcs B ['eodusnueckoit ooceparopuun MC3® CO PAH nocrarouno naBHo. B cBsizu ¢ BBO-
JIOM B KCIUTyaTanuio Moayis «OnTuueckne HHCTPYMEHTh» HarmonansHOTo renuoreopusnye-
ckoro komiuiekca (HI'K) mosiBunock aBa HoBbix MDII. K HacTosiemy BpeMeHH BO3HHUKIIA HE00-
XOJUMOCTb MPUBEACHUS K €IMHOMY BHU]Yy JAHHBIX PA3IMYHBIX UHCTPYMEHTOB 32 pa3HbIE NEPUOJIbI
BpeMeHH. OJTHOBpEMEHHO OBLJIO MPOBEIEHO UCCIIEI0OBAaHUE BIMUSAHUS LUKIOB COTHEYHOM aKTHUB-
HOCTHU Ha MapaMmeTpsl aTMOCcQepsl, onpenensiemMbie ¢ nmomoirsio MPII, Takue kak ”HTEHCUBHOCTh
CBEYEHMsI, TEMIIepaTypa, 3HaUe€HUsI CKOPOCTEH MEpUIUOHAIBHOTO M 30HAJILHOTO BETPOB, MOIY-
YEHHBIX 110 JJAHHBIM CBEUCHUS JTMHUU aTOMapHOTro kuciopoaa 630 Hm (Beicota ~250 km).

Midnight intensity (630 nm) Midnight meridional wind (630 nm)
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Puc. 1.2.1.1. InTeHCUBHOCTH CBeueHUs (@), CKOPOCTh MEPUAMOHATIBHOTO BeTpa (6), Temmepatypa ()
U CKOPOCTh 30HAJBHOTO BeTpa (2) BOJIHM3H MOJYHOUH 32 BECh HCCIICAYEMBIH TIEPHOl BPEMECHHU IS JINHUN
630 aM. @uoneroBbie Mapkepsl coOTBETCTBYIOT MDIIO0, kpacusie — UDII1, 3emensie — UDII2, xenras
KpHUBasi — CPETHEMECIIHOE KOJI-BO COTHEUHBIX MATEH 32 TOT JKE MEPUOT

Ha puc. 1.2.1.1 noka3anbl ycpeaHEHHbICE HHTEHCUBHOCTh CBEUEHHMS, TEMIIEpATypa, CKOPO-
CTH MEPHIAMOHAIBHOTO M 30HAIBHOTO BeTpa BOMW3M MOTYyHOUM MO MecTHOMY BpemeHu (17:00
UTC + 30 muH); TOYKaMH pa3HBIX I[BETOB OTMEUYEHBI 3HaueHHs Tpex nmpudopos: UDIIO (cra-
poiit), UOIT1 u UDII2 (HoBBIC); XKENTOI KpHBOI 0TOOpa)keHa COJTHEYHAs aKTUBHOCTH (CpelHe-
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MECSIYHOE KOJIMYECTBO COJHEUHBIX MATEH). TakuM 00pa3oM, 0/1Ha TOYKA COOTBETCTBYET OJHOMY
IHIO (HOYM) roja. BuiHO, 4TO MHTEHCUBHOCTh, U B OCOOCHHOCTH TEMIIEpaTypa B JIETHUE MeCs-
1bl, PacTyT C yBEJIIMYEHHEM COJHEUYHOM akTUBHOCTU. Kpome TOro, pasmax M3MEHUYMBOCTH TEM-
nepaTypsl B IEpUOJ] 3MMa—JIeTo Takxke pacTeT. CKOpOCTH MEPUAMOHAIBHOIO U 30HAIBHOTO BET-
POB HE UMEIOT APKO BBIPA)KEHHON 3aBUCHMOCTH OT COJHEYHOM aKTUBHOCTH, IIPU ITOM 30HAb-
HBII BETEP UMEET CTPOro PEryJSIPHYIO MEPUOAUYHOCTh: 3UMON yeT Ha BOCTOK, JIETOM — Ha 3a-
naa. B 2021-2022 rr. Bce Tpu npubopa Kakoe-TO BpeMs Beld HaOMIONEHUS 0 €AMHOHN mpo-
rpamme. B 3T0T nepuoa Habm0AaeTCS UX XOpOIIasi COrIacOBaHHOCTh B TapaMeTpax.

Average monthly midnight intensity (630 nm) Average monthly midnight meridional wind (630 nm)
100

avg_2017 —— avg_2017 ——

140 | avg_2018 —%— avg_2018 —%—
a avg 2019 6 avg 2019
avg_2020 avg_2020
avg_2021 avg_2021

120 avg 2022 —5— avg_2022 —S5—

avg_2023 —@— avg_2023 —@—

avg_2024 —b— 50 avg_ 2024 —d—

Intensity, a.u.
Meridional wind velocity, m/s
°

Month Maonth

Average monthly midnight temperature (630 nm) Average monthly midnight zonal wind (630 nm)
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Puc. 1.2.1.2. CpenHeMecsiuHbIe 3HAYCHUs MMOJYHOYHBIX MHTEHCHBHOCTH CBeYeHHs (d), CKOPOCTH
MEPHUAMOHAIBHOTO BeTpa (6), TeMIepaTypsl (8) ¥ CKOPOCTH 30HAILHOTO BeTpa (2) 1Mo rogaM HabIro eI

Ha puc. 1.2.1.2 noka3anbl cpelHEMECSYHbIC 3HAYEHUs OJYHOUHBIX UHTEHCUBHOCTH CBE-
YeHUsI, TeMIepaTypbl CKOPOCTH MEPHAMOHAIBHOIO M 30HAIBHOIO BETPOB IO rojaaM HaOirofe-
HUS. YCpeIHEHUE MO3BOJIIIO MOJYYUTh OOJiee B3BEIICHHBIC 3HAYCHHUS, yIOOHBIE JUIsl CPABHH-
TEJIBHOrO aHalin3a. BUIHO, YTO MHTEHCHUBHOCTh M TeMIlepaTypa B JETHHUM MEpUOA PAcTyT Mo-
CJIeIHME TPU T0Ja, YTO, BEPOSITHO, CBSI3aHO C Pa3BUTHUEM COJIHEUHOTrO IUMKiIa. B TO ke Bpems
MEpUIMOHANIbHBIN BeTep, TYIOIIMIA JIETOM Ha 0T, B ITOCIEAHNE J1Ba Toja ociiadeBaeT.

Myoaukanumn:

Jlureparypa:
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1.2.2. ConocTaBJ/ieHHe HOYHBIX BapHalHii MapaMeTPOB HeHTPaJIbHOIl KOMIOHEHTHI
M KOHUEHTPALMM JJIEKTPOHOB B BepXHeill atMoc(epe

[IpoekT «'eopusnyecknii MOHUTOPUHT U KOMIUIEKCHBIE HAOMIOJCHUS MapaMEeTPOB aTMO-
cdepbl 3eMIIM U OKOJIO3€MHOI'O0 KOCMHUYECKOr0 MPOCTPAHCTBA IJIl UCCIIEOBAHUI B COJIHEYHO-
3eMHOM ¢usuke». PykoBomutens — k.g.-m.H. P.B. BacunbeB. ABTopsl pesynbrata — A.Jl.
[llenkos, k.¢.-m.H. P.B. Bacunses, M.®. ApramoHnos, k.¢.-m.H. K.I'. PaToBckuii.

SIBeHUE TPEAPACCBETHOTO YCHIICHUSI CBEYCHUS! KPACHOH JIMHUM aTOMAapHOTO KHCIOpOJa
630 M u3BectHO emie ¢ 1959 r. [Barbier, 1959]. Tem He MeHee, OHO BCe €llle MPEACTABISCT HH-
Tepec IS MCCIIEIOBAaHUS MarHUTOC(HEpPHO-HOHOCPEPHOro B3auMoAeucTBusA. MHTEphepoMeTps
®abpu — [lepo HI'K PAH criocobHbI 00HapYyKHBaTh 3TO yCUJIeHHE. B KOMOMHAIIUY C IpYTUMU
WHCTPYMEHTAMHU MOXHO MCCIIEIOBATh TPAHCIIOPT BEUIECTBA M SHEPTHH U3 MAarHUTOCOTPSKCHHOU
obmactu. B nannoit pabore B nononsenue k UPII ncnonbs3oBaincs mudposoit nonozonn DPS-4.
YToOkI MepelT! OT BapHaIuii K aOCOIOTHBIM 3HAYEHUSIM HHTEHCUBHOCTH, HY)KHO ITPOBECTH (o-
TOMETPUYECKYI0 KannOpoBKy unTepdepomerpa. Ha puc. 1.2.2.1 Buano, uto 3umoii 2023-2024 r.
MHTEHCUBHOCTh W JIEKTPOHHAS KOHLIEHTpPALMS MOKa3bIBAI0 BBICOKYIO Koppessuto ¢ 15 mo 20 UT
(HKHSS TTaHEITb ). AHAJIOTMYHAS KapTHHA HAOIIOIAeTCS U B IPYTHE CE30HBI.

FPl-lonozonde winter 2023
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Puc 1.2.2.1. ConocraBneHrne HHTeHCUBHOCTH tuHUU 630 HM 1o ganHbIM U®II (kpacHas nuHus) 1
9JIEKTPOHHON KOHIICHTpAaIuu 1Mo AaHHBIM DPS-4 (cunss nuHus). BepTHUKambHbIC JTHHHHM TOKA3BIBAIOT
BpEeMsI JIOKAJIbHOTO (CIUIOIIHBIC JTMHUK) ¥ MAarHUTOCONPSHKEHHOrO (IITPUXOBBIC JUHKUM) 3aKaTa/paccBera
Ha BbIcoTe 250 KM
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Jlnst KanuOpOBKU HYXKHO MOCTPOUTH COOTHOILIEHHE TEOPETHYECKOW WHTEHCUBHOCTHU C OT-
KIIMKOM HuHTepdepomerpa. I mosydyeHus TeOpeTHYECKOW HHTEHCHUBHOCTH HCIOJIb30BAJIHCH
¢dopmyisl [Link, Cogger, 1988; dumxkona, 1983]:

Alam]
' 1,9810-3’

Iszo = 0.76Bky, Ir[P] = Ig30 [%]
rae [] — xoHueHTpanus ieMeHTa, K, Ks, Ks, Ks — koadduimentsr yactorsl peakuuii, Ajp —
oOpaTHOE BpeMs KH3HU BO30YKIEHHOTO cocTosiHUA, 3 — BbIxoa O(1D) u3 1-it peakuuu gucco-
UaTUBHOM pekomOuHaimu. KanmnbpoBounsiii koadduuuent cocrasmi 1.5-1.6 Pn/y.e. Ilocne
KaIMOPOBKM OBLIO MPOBEICHO CPaBHEHHE MHTCHCUBHOCTH, Temneparypsl (puc. 1.2.2.2) u snek-
TPOHHOU KOHIEHTparwu (puc. 3) mist 3uMHUX ce30HOB 2022-2023 rr. B cpenHem u3 paccMoT-
peHHbIX mapameTpoB B 2023 1. Bce Obutn BbImie, 4eM B 2022 1. DTO MOXXHO OOBSICHUTH POCTOM
cosiHeyHO# akTuBHOCTH B 2023 1. o oTHoueHuto k 2022 r. Takxe, HECMOTpsI HA TO, YTO OCHOB-
HBIM JBIDKYIIUM (DaKTOpOM T'eHepalliu CBEUECHHUSI Mbl CUUTANIN 3JIEKTPOHBI, OJIMKE K JOKaIbHOMY
paccBeTy dIEKTPOHHAs KOHIICHTPAIHs PacTeT JajeKo He TaK CHIIBHO, Kak MHTEHCUBHOCTh. Bo3-
MO>KHO, U3 MarHUTOCOMPSKEHHONW TOYKH MPUXOJAT CBEPXTEIUIOBBIE 3JIEKTPOHBI, BBI3BIBAIOIINE
00JIbIIIe aKTOB BO30YXKICHHSI HA OJIUH DJIEKTPOH.

FPI temperatures for winters 2022 and 2023 FPI intensities for winters 2022 and 2023
1 H 500 A

-8 2022 N
—8— 2023 1 a
—— GPhO sunset 1
GPhO sunrise |
== Conjugate sunset 400 4
Conjugate sunrise !

—8— 2022
- 2023 6
—— GPhO sunset

GPhO sunrise

1000 A

== Conjugate sunset
Conjugate sunrise

900 4

300 1

49—

800 4

Temperature, K

200 A

Intensity, Rayleigh

700 A

100 4

600

10 12 14 16 18 20 22 24 10 12 14 16 18 20 22 24

DPS-4 Ne winters 2022 and 2023

1 —.— 2022 -
—8— 2023 i 6
—— GPhO sunset 1
GPhO sunrise
== Conjugate sunset
Conjugate sunrise

14

12 4

10 A

Ne*10°,cm~3
(=]

10 12 14 16 18 20 22 24

Puc. 1.2.2.2. ]lnnaMrKa HTHTCHCUBHOCTH CBEUCHUS KPACHOW JTMHUH aTOMAapHOTO Kuciaopoaa 630 uHm
(a) u TeMmepaTyphbl HEUTPAIBHOM KOMIOHEHTHI (6) 3uMoit 2022-2023 u 2023-2024 rT.; AMHAMHKA JIEK-
TpoHHOU KOoHIEeHTpanus B cioe 200-300 km 3umoii 2022-2023 u 2023-2024 rr. (8)

IIyonukanum:

[llenkoB A.Jl., BacunseB P.B., ApramonoB M.®., Parosckuii K.I'. ConocraBnenue HOU-
HBIX BapHaluil IapamMeTpOB HEUTPAIbHON KOMIIOHEHThHI M KOHIEHTPALUU JIEKTPOHOB B BEPXHEU
atmocdepe // MexnynapoaHas baiikanbckas MOJIOexKHasE Hay4YHas IIKOJa N0 (yHIaMEHTAIb-
Hout ¢usuke. Tpyapr XVIII Kondepennum Mmononpix yaeHsx «B3anMozeicTBre moyie u u3iy-
yeHus ¢ BeuiectBomy. 2024. c. 270.
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Jlureparypa:

Barbier D. Recherches sur la raie 6300 de la luminescence atmospherique nocturne // An-
nals of Geophys. 1959. Vol. 15. P. 179-217.

Link R., Cogger L. A reexamination of the 6300-Angstrom nightglow // J. Geophys. Res.
1988. Vol. 93, no. A9. P. 9883-9892.

OumkoBa JI.M. HouHoe u3inyueHue cpeHEMpPOTHONW BepxHel atmocdepsl 3emun // U.
Mernnuepeba, Tounucu, 1983.

1.2.3. UccaenoBanue UK-cneKTpoB cOOCTBEHHOr0 CBeYeHHsI aTMOC(epbl, MOJTyYeHHbIX
cnexktporpagom “KEO-Infrared” B reopusnueckoii odcepparopuu n. Topsbl.

[TpoekT «I'eodu3nyuecknii MOHUTOPUHT U KOMIUICKCHBIC HAOJIIOJCHUS MapaMeTpPOB aTMO-
cdepsl 3eMiIM U OKOJIO3€MHOTO KOCMHUYECKOTO MPOCTPAHCTBA AJISI UCCIICOBAaHUI B COHEUHO-
3eMHOM (usuke». PykoBogurens — k.¢.-m.H. P.B. BacunseB. ABTOp pesynprata — M.D. Ap-
TaMOHOB.

B npomnecce o6pabotku unppaxpacHsix (MK) cnexTpoB, MOTYyYEHHBIX CIIEKTPOMETPOM
“KEO SWIR”, pacnionoxxernHsiM B ['eodusnueckoii oocepBaropuu 1. Topsl, Obl1a oOHApYKeHa
ciabast HEJTMHEWHOCTh IIKabl JUIMH BOJIH, @ TaKXKE Pa3pbIBbI IIKaJbl (HECTHIKOBKH OTAEIBHBIX
KaJIpOB) MPH PA3IMYHBIX (HKCHPOBAHHBIX MOJIOXKEHUAX AN(PPAaKIHOHHON pemeTku. beuto mpu-
HATO pelIeHHe O CO3AaHUU MAaTeMaTHYECKON MOJIETTH U3MEPEHUI CIIEeKTPOMETpa Il YTOUYHEHHUS
TOPU30HTAIIBHON Pa3BEPTKH CHEKTPOB. B paMkax mpoBeseHHOTO MCCIeA0BaHNs OBUIO TTOTyYCHO
CJIeAyIOoIIee BEIpaXKEHUE [Tl IEPEBOAa OTCYETOB MOJIOKEHUN TTUKCENS B KaJIpe CIIEKTPa B JUTMHBI
BOJIH B METPax ¢ y4eTOM HA4aJbHOTO IOJIOKCHHUS PEUIETKHU, €€ THIIA, [TapaMeTPOB MaTPHUIIBI Ka-
MephI U TEOMETPUHU Y3JI0B IpUOOpa:

d < : ( < (Prj — (320 = psnig)) " ps - cos8
Ayj = —| sin| arctg :

m f + (pij = (320 = pspir)) * ps ~ siné
Pkj € [0,639] — HOMep muKCens B Kaape 10 FOPH30HTANIN;

mlcwm) __ 6sp

[¢]
chos% 2

P KOTOPOM M—H MOPSIOK OTPAKEHHSI CBETA C JUTMHOW BOJHBI Acyyx OKKETCS B IEHTPE MaT-
PHIIBI;

ps = 0.00002 M — pa3mep NUKCENsS MaTpPULLbI;

Dshift — CMEIICHUE CIEKTpa B MHUKCEISIX OTHOCHTEIBHO IIEHTpa Kaapa (0COOCHHOCTh MpH-
6opa);

Acwik = 1072 (900 + 60k), k € [0,14] 3agaer pexuM HabmoAeHUi (MONOXKEHUS pe-
HIETKH);

Osp = 24.81° — nocrosiHHAs CIIEKTPOMETPA,;

0 = 9° — NoCTOsIHHAS CLIEKTPOMETDA,;

d — nepuoj pemeTku [M];

f — boxycHoe paccTosiHuE crieKTpoMeTpa [M];

m = 1 — peructpupyemMblii TOpAIOK TU(paKkuu (MOIYIIb);

Akj — JUIMHA BOJIHBI JUISl IAHHOTO Py U Acwik [M].

> + Ocwik + 95p> + SinGCWLk>

Ocwik = arcsin< — yroJI majieHus jiyda Ha TuPpakimoOHHYIO PEIIeTKY,

Cosmemnienabie K-cniekTphl, moiaydeHHbIe NpU 15 pa3indHbIX NOJOKEHUAX JU(PpPaKLu-
oHHoM pemetku 14 aexadbpst 2023 1. oxosno 00:00 LT, mokazansl Ha puc. 1.2.3.1. BuaHo, 4yto B
CJIy4ae 4aCTUYHOI'O MEPEKPBITUS CIEKTPOrpaMM MIPOUCXOIUT yIOBIETBOPUTEIBHOE HAIOXKEHHUE.
CTouT OTMETUTh HAJIMYHE CHCTEMATHMYECKOT'O CMEUICHHUS Pghift, @ TAKXKe HEOOJBIIOE «IpoxKa-
HHE» onpeaesieMblX JauH BoyH (puc. 1.2.3.2). OO0paboTka CIIEKTPOB 3a JIUTEIBHBIA MEPUO
MoKaszajga MPUMEHUMBIN CIIEKTpaIbHBINA auama3od npudopa 950-1650 M. Jlns maHHOTO Criek-
TPaJHHOTO OKHA XapaKTEepHO HAJIMYKHE OOJBIIOro KonnvecTa TuHU OH, creayromux mmupoKuMu
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rpylnnaMu ¢ OTHOCUTENIBHO BBICOKON MHTEHCHBHOCTBIO MUKOB. [[OMUMO TOMUHHUPYIOIIETO TUA-
pOKCHIIA, 3/1€Ch PETUCTPUPYIOTCS JMHUM MOJIEKYJISPHOIO KHUCIOPOAA, KPOME TOro, BO BpeEMs
CHJIHBIX T€OMarHUTHBIX Oypb BO3MOKHO HabmoaeHue nuanu He 1083 Hm.
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Puc 1.2.3.1. CoemenieHdbie MK-CrieKTpsl MpH 3alaHHBIX MOJIOXKCHHUAX TU(OPAKIIHOHHON PEIICTKU
(oTOOpaKeHBI IIBETOM).
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Puc 1.2.3.2. UK-cnektporpamma, MOCTpOCHHAsI MO JaHHBIM HaOmrojaeHuit B mae 2024 r.
(ocp BpeMeHHM HallpaBJIEHa CHU3Y BBEPX).

IIyonukanum:

Jluteparypa:
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1.2.4. DxcrpemanbHast MarHuTHasi oyps 10-19 mas 2024 r.

[TpoekT «I'eodu3nyecknii MOHUTOPUHT U KOMIUICKCHBIC HAOJIIOJCHUS MapaMeTpOB aTMO-
cdepsl 3eMITu U OKOJI03EMHOT'O0 KOCMHUYECKOTO MPOCTPAHCTBA JIJISl UCCIECAOBAHUNA B COJIHEYHO -
3eMHOM (pusuke». PykoBoaurens — k.(.-Mm.H. P.B. BacunbseB. ABTOpHI pe3ynbrata — A.(¢.-M.H.
10.B. fciokeBuy, k.¢g.-m.H. P.B. Bacunbes, k.¢.-m.H. A.B. Py6nos, k.¢.-m.H. C.C. AncaTkuH,
M.®. ApramoHoB, k.¢.-M.H. A.b. benenkwuii, k.¢.-m.H. A.}O. benmunckas, k.¢.-m.H. O.U. bepn-
rapat, A.M. Becuaun, JI.A. lNaannxkuii, S1.1. Eropos, akanemuk I'.A. XKepebuoB, k.¢.-m.H. H.A.
3onoryxuHa, B.A. IBanoBa, B.A. Uonun, E.C. Hcaesa, A.I'. Kum, x.¢.-m.H. M.B. KpaBmosa,
n.¢.-m.H. B.U. KypkuH, k.¢.-m.H. JI.C. Kymnapes, k.¢.-m.H. B.I1. Jlebenes, P.A. Mapuyk, 4i.-
kopp. PAH A.B. Mensenes, n.¢.-m.H. A.B. Muxanes, x.¢.-m.H. A.B. Oi#inan, a.¢.-m.H. C.B.
Onemckoii, k.¢p.-m.H. A.B. Tlomnecusiii, C.B. [Moanecusrii, k.¢p.-m.H. C.H. Tlonomapuyk, k.(.-
m.H. K.I'. PatoBckuii, k.¢p.-m.H. B.E. Cno6noB, A.I'. Ceros, k.¢p.-m.H. T.E. Cripenona, B.II.
TameikoB, M./, Tkaués, k.¢.-m.H. B.I'. ®aitamreitn, M.B. Lenpuk, k.¢.-m.H. C.A. f3eB.

10-11 mas 2024 roma mpou3sonia Haubosee CUiIbHas reOMarHuTHast Oypsi 25 HUKIa coll-
HEYHOW aKTMBHOCTU. BO3/eicTBHE COTHEYHOTO BETpa MPUBEIO CHUKEHHIO MHAEKca Dst 10 skc-
TpeMaibHO HU3KOro 3a nociuenuue 20 et yposus: -400 aTin. Kp npu 3ToM ocTaBasicst Ha ypoBHE
8-9 Ha IPOTSHKEHUH CYTOK.
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Puc 1.2.4.1 — Inobanvuas kapmuna 6030eticmeust SKCMpPeMAaibHOl MACHUMHOU Oypu 6
mae 2024 2. na ammocgepy u uonocghepy. Habarooenus nonspusix cusnui 10-12 mas 2024 2. no
OQHHBIM U3 OMKPBIMBIX UCMOYHUKOS (dcermble 36e300uKu). UEpHas 3anueka 6 Hceamvix Kpyic-
Kax nokaswvigaem 0ot epemenu 10—12 mas 2024 2., koe0a omcymcmeosan npuem CUSHala Ha
UOHO30HOAX BEPMUKAILHO20 30HOUpOB8anus. B kauecmee noonoscku oana kapma unoexca ROTI
6 22:06 UT 10 mas 2024 2.

CusiHust HaOIIOJAIKMCh TIOBCEMECTHO B CPEIHMX M JaXKe MPUIKBATOPUAIBHBIX MIHpOoTax. Bo
BpeMs OypH NMPOU30ILIO 3HAYUTEIbHOE CHUKEHHE INIOOAIBHOTO 3JEKTPOHHOTO COAEPIKaHUs, U
3HAUUTENBHO BO3pOCia €r0 BApUAaTUBHOCTD, BBICOKOIIMPOTHBIE HOHO30H/Ibl CYTKH HAaXOJWINCH B
pexume «blackouty (puc. 1.2.4.1).

CpenHemmpoTHbIE MOHO30HIbI M panap HekorepeHTHoro paccesHus (HP) noxazanu 3Ha-
YUTEIbHOE CHHKEHME JIOKAIbHOH 3JIEKTPOHHOM KOHLEHTpPAlMM U CMELICHHE INIABHOTO HMOHO-
cdepHOro mnpoajia B 3KBaTopuanbHOM HarpasieHuHu. Ontuueckue uHcTpymeHTsl HI'K 3aduk-
cupoBanu npoxoa SAR-myru, SBagrOmEencss ONTUHYECKUM KOMIIOHEHTOM XapaKTEePU3YIOLIUM JK-
BaTOPHAJIbHYIO TPAHUIly OBaja BBICHIMIAHWN W TJIaBHBIM MOHOC(EpHBIN MpoBal, yepe3 3EHHUT
CPENHEIUPOTHON cTaHIMK HaOmoaeHui (puc. 1.2.4.2). [Ipu 3ToOM HaOIIOAATUCH PEKOPIHO BBI-
COKHE 3HAYEHMs] MHTEHCUBHOCTH JIMHUI cBeueHus: aToMapHoro kuciopoaa 630.0 u 557.7 uM, a B
CHEKTpEe CUSHUM PEerucTpUpOBAINCh HE TUIUYHBIE U CPEIHUX IIMPOT JIMHUU CBEYEHUS aTo-
MapHoro a3zota u renus (puc. 1.2.4.2).
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Puc 1.2.4.2 — Onmuueckue uzmepenus napamempos ammocghepor 10 mas 2024 2. (a) —
ounamura unmencuernocmetl ceevenus [OI] 630.0 um (kpacuas kpueas) u [Ol] 557.7 um (3ene-
Has Kpusas), a maxxice unoexkca Dst (conybas kpusas), (0) — OuHamuka uHmMeHCUBHoCmell cée-
yenus [NI] 520 nm (vepnas kpusas) u O+ 732 Hm (3enenas kpusas), memnepamypuvl no OAHHbIM
unmepghepomempa @abpu—Ilepo na aunuu [OI] 630.0 nm (kpacuas kpueas), a maxdice ceeve-
Hue Ha onune 601ubl 1083 Hm 6 nonoce OH 5-2 (cunss kpusas) (¢ npeononojicumenbHvimM ycue-
Huem ceevwenus 6 aunuu He(23S) oxono 19:20 UT); (8) — uzobpasxcenue SAR-Oyeu ma onune
6oaubl 630.0 Hm 6 19:03 UT 10 mas (npoexyus na sévicomy 250 km); (2) — cxopocms mepuouo-
HAIbHO20 (YepHas Kpueds) u 30HAIbHO20 (KPACHAS KpUBas) eempa no OaHHbIM uHmepg@epoment-
pa ©abpu—Ilepo na aunuu [OI] 630.0 Hm.

Temmneparypa HeHTpalbHOM KOMIOHEHTHI BepxHeW armocdepst Bo3zpocia Ha 700 K Bo
BpeMsl HHTEHCU(UKALIMK CBEUCHHS], HA TaKyIO K€ BEJIMYUHY MOHSIIACh TEMIIepaTypa HOHOB MO-
Jy4deHHas 1o JaHHBIM HaOmoneHuit pagapa HP (puc. 1.2.4.3). /lunamMuka ropu30HTaIbHOTO BET-
pa Bo BpeMs COOBITHS ObljIa HETUMUYHOM AJi1 OypH, YTO BBIPAKaJOCh B YCHJIEHUH BOCTOYHOM, a
HE 3ala/IHOM BapHalMy BETpa a TakXe OBICTPBIX OCIHHUIILUSAX CKOPOCTH BOCTOYHOI'O BETpPa
(puc. 1.2.4.2).

DKkcTpeManbHas MarHuTHas Oypsi, npousomrenmas 10—19 mas 2024 r., npeocraBuia yHH-
KaJIbHBIA MaTepuall s u3ydeHus: Pu3ndeckux mporeccoB B nonochepe u armochepe 3emnu. B
HacTosIel paboTe BIepBbIE MMOKa3aHO, KaK HArpeB M MepeHOC MOJIEKYISIpHOTO a30Ta N2 u3 mo-
JSPHBIX B CpPEelHUE IIMPOTHI BO BPEMS MarHUTHOM OypH MPUBOAMT K MPUOIU3ZUTENHHO MSATH-
KpaTHOMY YMEHBIIIEHUIO JICKTPOHHOM KOHIIeHTpanuu B F2-cinoe nonocheps! uz-3a moabema N2
W TIOBBIIICHUS PEKOMOMHAIIMU. YMEHBIIEHHUE AJIEKTPOHHOW KOHIEHTpanuu B F2-cimoe ObL1O
CTOJIb CWJIBHBIM, YTO BBICOTAa MAaKCUMyMa cMecTuiach M3 F2-cnos B Hwkenexammil Fl-cioi
(ycnoBue G). Takue HaOMIOACHUS OKa3aJUCh BO3MOXKHBI OJIarojapsi BBOJY B DIKCILTyaTaIrHio
KOMILIEKca onTtuieckux nHcTpymeHToB B pamkax HI'K PAH B Boctounoit Cubupu, B6nm3u Hp-
KyTCKOTO pagapa HekorepeHTHoro paccessuus (MPHP) u B 1ieHTpe mupokoi ceTn HOHO30HIOB.
W3mepenust mapamerpoB noHochepsl B Boctounoit Cubupu, A0MOIHEHHBIE TaHHBIMH KOPOTKO-
BostHOBOTO pajnapa EKB (moc. ApTr), mokazaiu CHJIbHBIE HCKKCHUS TIPH PACTIPOCTPAHCHUH Pa-
JMOBOJIH BIUIOTh /10 MOJHOM MOTEPU CHUTHAJA B MEPUOJ MAKCUMAJIbHOM MHTEHCHBHOCTU OYypH.
W3mepenust atmocdepHbIX U HOHOC(EpHBIX MapaMeTpoB HaJ Poccuel, 1OMoMHEeHHbIe JaHHBIMU
0 HaOJIOJICHUU TOJSIPHBIX CUSHUN M BapUalMid MOJHOTO 3JIEKTPOHHOTO COZEp)KaHUS MO BCEMY
3eMHOMY IIapy (IEMOHCTPUPYIOLIMMU paclIipeHre oBaJla MOJSIPHBIX CUSIHUM Ha OT 10 9KBATO-
PHAIBHBIX LIMPOT), O3BOJISAIOT aHAIM3UPOBATh MOJIHYIO KapTUHY MTpoLiecca.
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Puc 1.2.4.3 — Temnepamypa snekmponos (a) u uornos (6) no oannvim UPHP na evicome
250 km (kpacHas u cuHAS TUHUU) U HEUMPATbHOU amMocgepbl o OaHHbIM unmepghepomempa
@aobpu—Ilepo (Hcuprnvie uépuvle uHUU), a MaKxHce omHoutenue cueHar/wiym na UPHP (8). 3e-
neHas kpusas — oannvie mooenu IRI-2020. Opandicesas u 2onydas odbracms yKasviearom ouand-
30H owubok ona memnepamyp, usmepsiemvix Ha MPHP. Ommemxu 05 u 17 UT coomeemcmayom

HOYOHIO U NOTYHOYU 8 Mecme HAOII00EeHUs.

Hyonukanumn:

10.B. ScrokeBuu, P.B. Bacuibe, A.B. PyOroB u np. «9kcTpeManbHas MarHUTHas Oyps
10-19 mas 2024 r.: BzaumoaeicTBuE HEUTPATHLHON W 3apsDKCHHOM KOMITOHEHT BEpXHEH aTMo-
cdepsl U BO3/ICHCTBUE HA PaIMOTEXHUYECKUE cUCTEeMbD». Jlokmansl akamemun Hayk. [lpunsra B

neyaTh, HOsIOpb 2024.
Jluteparypa:
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1.3. HanuonajabHblii resuoreogusundeckunii kommieke PAH: CosiHeuHbl#i TejiecKom-
KOpoHorpad

OTBETCTBEHHBI PYKOBOAHUTENIh OOBEKTA — PYKOBOJIUTENb HAYYHOTO HAMPABICHHS I10
¢usuke Conria, wi.-kopp. PAH B.M. I'puropseB, 3aM. OTBETCTBEHHOTO PYKOBOJMTEINS O0BEKTA
— 3aBepyroumii abopatopueit a.¢.-m.H. M.JL. JleMu10B, OTBETCTBEHHBINM HCIIOIHUTEIb —
3aBeayromuii 1adoparopueit kK.d.-m.H. J1.}O. Komo6os.

Conneunsnii  Teneckomn-kopoHorpad (CTK) — mpoekT COBpeMEHHOro TellecKoma is
n3ydeHust CosHua u cosnHeyHod aktuBHOCTU. CrpoutensctBo CTK nHauato B 2023 r. B
Casackoit conmneunoit oocepsatopun (MC3dD CO PAH).

B 2024 r. BBIIIOJIHEHBI CAEAYIOLINE 3TANbl CTPOUTENIHCTBA:

"  OpraHu3alys CTPOMIUIONIA KN U 1OPOT;

"  [OAKIIOUEHHE JIEKTPOIHEPTUHU U CBA3H;

"  pa3MelleHue epcoHalla B CTPOUTEILHOM TOPOKE;

* 00opymOBaHUE CTPOUTEIHHON IIOMAAKN TEXHUKOM;

" pa3pal0oTKa 3eMJISTHBIX Macc 710 IPOEKTHBIX OTMETOK;

" pa3palboTKa JIOTUCTHKH, OpTraHU3alys MMOCTaBKH TOIUIMBA, MAaTEpPHUaJOB U MPOU3BOACTBA
OeToHa;

* 3anuBKa QyHIAMEHTOB 3aHUS.

24 wmions 2024 1., BO BpeMs BU3UTa MHHHUCTpa HAyKM M BbICIIEro oOpas3oBaHusi PO
Banepus ®anpkoBa B Upkyrckyto o6macts, 0611 3asokeH pyHaameHT nof Oamuio CTK (puc.
1.3.1).

!

Puc. 1.3.1. 3axnanka ynnamenra nox 6anraro CTK Ha cTpoutensHO# mnomake B CasHcKon
COJTHEYHOH oOcepBaTopun

[Ipoext CTK npexycmarpuBaeT co3JaHHE TEIECKOIA C allepTypoil JUAMETPOM 3 M.
ArmnepTypa Teneckona Oy1eT pacrioiokeHa B BEpXHEH yacTu OamrHu Ha BeIcOTe 30 M OT 3eMITH,
410 00ECIEUNT MOJIyYeHNEe JAHHBIX BRICOKOTO KauecTBa. KoHCcTpykims Teneckona Oyiet
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MpeayCMaTpUBaTh KOMIICHCAITMIO BpaIlleHUs N300pakeHUs B (DOKATBHBIX TUIOCKOCTSIX, YTO
00ecnevnT TOUHYI0 padoTy HAYYHBIX HHCTPYMEHTOB B X0JI€ SKCIIEPUMEHTOB
MPOAOJKATENIBHOCTBIO 1-8 4. OnTuyeckas cuctema TeJIecKOoIa Mo3BOJIUT MPOBOAUTH
CIEKTPOIOJIIPUMETPUYECKUE HAOTIOICHHS C BRICOKUM MPOCTPAHCTBEHHBIM U BPEMEHHBIM
paspenieHneM OJJHOBPEMEHHO B HECKOJIBKUX CTIEKTPATbHBIX JTHHUAX (110 20 CIEKTpaIbHBIX
nunauit). Ilnanupyemsiii cpok BBoga CTK B axcrutyaranuio 2030 r.
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2.1.1. MarauTtHble noJs CoHIa ¥ NPUPOIA COTHEYHOH AKTHBHOCTH

2.1.1.1. CeilicMu4eckHe NPOSIBJEeHUs] AUHAMO-BOJH B BapHalHMAX COJHEYHOIO
augdepeHIUATBHOTO BpallleHUsl

[IpoekT «MarautHsle ot ColHLA U IPUPOJA COIHEYHOM aKTUBHOCTHY. PykoBoauTens —
K.p.-M.H. A.A. T'onoBko. ABTop pe3ynbrata — a.(¢.-M.H. B.B. TTunun.

[TomydeHsl pe3ynbTaThl PEIICHUs MPSMON M OOpaTHOM 3aa4yM T'eIMOCEUCMOJIOTHU C HC-
MOJIb30BAHMEM MOJIENIA COTHEYHOTO TUHAMO U HAOIIOJCHH aKyCTHUYECKUX KOJICOaHH KOHBEK-
TUBHOI 30HKI ComHIa B 23—24-M 1IMK/IaX COJIHEYHOH aKTMBHOCTH. 10 JaHHBIM MOJEIN AUHAMO
CONHEYHBIX |1-TeTHUX KPYTHJIBHBIX KOJIEOAHUN BBIUYMCICHBI KOY(PPUIMEHTHI PACIICTUICHUS Ya-
CTOT aKyCTHUYECKUX BOJIH.

C Hcronbp30BaHUEM CMOJCITUPOBAHHBIX KOA(D(UIIMEHTOB PACIICIUICHUS U PEATUCTHIHOTO
nryma, oKa3aHo, 4TO MOKHO HACHTU(UIIMPOBATH CUTHAI JWHAMO-BOJHBI, HAUMHAsI C 00JacTu
TaXOKIJIMHA JIO COJTHEYHOW MOBEPXHOCTU. AHANMM3UPYS HAOIIOATENbHBIC JaHHBIC O BapHAIIHIX
YaCTOT aKyCTHYeCKuX KosieOanuii ConHna B 23—24-M mukiaax, Mbl OOHApYXUJIM TTOXO0XKHE TaT-
TEpHBI TUHAMO-BOJH B AaHHbIX HaOmoaeauit SOHO/MDI, SDO/HMI u GONG (puc. 2.1.1.1.1).
OT0 MOATBEPKAAET BOZMOKHOCTh PaHHEr0 OOHapyKeHHsI TMHAMO-BOJIH HOBOTO LIMKJIA, POXKAa-
IOIUXCS Ha BRICOKHUX IIUPOTaX BOIU3M OCHOBAaHUSI KOHBEKTUBHOM 30HBI COJHIIA.

s=1; Original
0.96f i
0.88} z
] 0 £
0.80 <
0.72[;~ . : L, . -2
Inversion without noise
0.96 J ‘ 2
o E ' 7
o 0.88 w
= 0 E
< 0.80 e
0.72 L : ; - -2
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0.96§ ; 4
0.88- : ] 0
f : 0
0.80! _ Y
072 1 1 1 1 i ¢ il . -4
0 6 12 18 24 30 1996 2005 2013 2021
a) Date (years) b) Date (years)

Puc. 2.1.1.1.1. Tlpumep uHBEpCHU [T TIEPBOH chepriIecKoil TapMOHHUKH Bapualyy KodpQuunueH-
TOB PACILIEIUICHHUS YaCTOT aKyCTHYECKUX KOJIeOaHHUH, TOPOKAAEMbIX AUHAMO BOJHOH, IO JaHHBIM MOJEIU
JuHAMO (3); BOCCTaHOBJICHHBIC 30HANIBHBIC BapUALl CKOPOCTH BparieHus st mmpot 15°, 30° u 45° (b)

Myéaukanus:

Mandal K., Kosovichev A.G., Pipin V.V. Helioseismic properties of dynamo waves in the
variation of solar differential rotation // Astrophys. J. 2024. Vol. 973, iss. 1, id.36, 16 p. DOI:
10.3847/ 1538-4357/ad5f2c.

2.1.1.2. BrogkeT TOPOMIATBHOTO MATHUTHOIO NMOTOKA B MO/E/JIH ANHAMO COJTHEYHBIX
LHMKJIOB 23 u 24.

[Ipoekt «MaruutHble ot ColHIA U IpUpPOJia COJIHEYHOM aKTUBHOCTHY». PykoBomurens —
K.p.-M.H. A.A. T'onoBko. ABTop pe3ynbprata — a.(¢.-M.H. B.B. [Tunum.

Jna nccnenoBaHusl CKOPOCTH I'€HEPALMU TOPOUJAIBHOTO IMOTOKAa B KOHBEKTUBHOHM 30HE
ConHua K ypaBHEHUIO HHIYKIIMM TOPOUJAIBHOIO MarHUTHOT'O NOJIS1 B TPEXMEPHOW MOJENH Iap-

21



KEpOBCKOTO JUHAMO MpuMeHsach (Gopmyna CTOKCa U MCIOIH30BAIACH (PEHOMEHOJIOTHYECKAs
MOJIEJTb TTOSIBJICHUSI aKTUBHBIX 00JacTeil Ha moBepxHOCTH COJHIIA B BH/IE HAKJIOHHBIX OHITOJISP-
HbIX rpynn (o 6aze NOAA). [Toka3zano, uro nHpopManuu o napamerpax AudhepeHInaILHOro
BPAIICHUSI 1 OCECUMMETPHUYHOTO PaJMAIBHOTO MAarHUTHOTO TOJISi Ha MOBEPXHOCTH (HOTOCHEpHI
HEJIOCTAaTOYHO TSI OLEHKH CKOPOCTU T€HEepallii TOPOUIATLHOTO MarHUTHOTO notoka ComnHia, —
HEOOXOIIMM YUYeT PaHalbHOTO TPAJMEHTa CKOPOCTH BpAIllCHHs] BOJIM3W JHA KOHBEKTUBHOHW 30HBI.
Kpome Toro, mokazaHo, 9TO OLIEHKH CKOPOCTH I€HEPallid TOPOUJATBHOTO MATHUTHOTO TIOJIS 32
CYeT MUPOTHOTO A EPEHIINATFHOTO BPAIICHUS CHJIBHO 3aBHCAT OT MpOoduis KpyImHOMAC-
mMTa0HOTO PagUaIbHOTO MarHUTHOTO TOJS BOJIM3HM CONIHEYHBIX TOJ0coB (puc. 2.1.1.2.1) u at0
BJIMSIET HA KAYECTBO MPOTHO3a COTHEYHOTO ITUKIIA TI0 TIOSPHOMY ITOJIF0 B MUHHMYME.

] -
[ | f'jrp:\- — Nomnas cropocTh HAMEHSHHA TOROHIABHOMD
taar TT T3 L
- T = (U =B+ £ ] -l MOTOKA B ROHBEKTHEHOH 30He(MOoIeIb)
o 1« A%
|: 'I':l::i]'l OCTE: I'L'IH.'F.\:IIJ,L[II 'I'(J]"()l[_'].:.‘ll]hlIt:ll'liil
X IIFTOKE HS ]'IEI_'LH AT B TS _'l;l[(l)(l:l(.‘-
Pt.‘rIILM:lJ[hHhI.'.! I!|'|'r1IIL|2IIH{_‘}1 (1%} rlﬂv'lll}-'t'}-'
—
5
%
—

CropocTh reHepalii TOPOHIATEHOTO
MOTORA 03 MEPHIHOHAT BHOT D MOmE
AudupepeHIHANBHBIM BpAlIEHHEM MO IWHPOTE

C ROPOCTE MEHCPAlHE TOpOMIalbHOIY
T HS MEpHAHO HDTBHO IO No0E ,'I.IIL_IJLIJL'.

PEHLHATBHEIM BEPAIIEHEEM 110 LIHpoTe
{ HafusH )

T T T
2000 2010 2020
Puc. 2.1.1.2.1. CxopocTh M3MEHEHHS TOPOUAAIHHOTO MOTOKa B KOHBEKTHBHOW 30He CoONHIA H
OLICHKH CKOPOCTH T'€HEpaIMy TOPOUAAIBHOIO MOTOKA 32 c4eT AU (EepeHINaIBHOIO BPAIICHHS 110 IIHPOTE

10 JaHHBIM HAOJIOJEHUH Ha MOBEPXHOCTH M B MOJENN JWHAMO; CKOPOCTh T€HEPalUH TOPOUIATHHOTO
MTOTOKA B KOHBEKTUBHOW 30HE 3a CUET paMalbHOTO MH((hepeHINaIbHOTO BPALCHHS

Iyoauxamus:

Pipin V.V., Kosovichev A.G. Toroidal magnetic flux budget in mean-field dynamo model
of solar cycles 23 and 24 // Astrophys. J. 2024. VVol. 962, iss. 1, id. 25, 11 p. DOI: 10.3847/1538-
4357/ad1590.

2.1.1.3. Moaeap BJOUSHUSA 3BE3IHBIX NATEH HA MUKJIbI MATHUTHOH AKTHBHOCTH
IIpoext «MarnutHble nosst CoslHIIa U IPUPOJA COJTHEYHOM aKTUBHOCTW». PykoBoaurens —
K.p.-M.H. A.A. I'onoBko. ABTop pesynbrata — JI.JI. Kuuatunos.

[TapameTpbl MATHOOOPA30BaHKS UTPAIOT BAKHEHIIYIO POJIb B KPYIMTHOMACIITAOHOM 3BE3/I-
HOM JuHaMo. [Teproj; MarHUTHOTO IMKJIAa B MOJICTH COKPAIIAETCs C YCKOPEHHEM BPAIICHUS U3-3a
YMEHbBIIICHHUS BPEMEHH PAaCIpPOCTPAHCHUs MOJOMIAIBHBIX MOJCH OT MIMPOTHI MX TOSBICHHS JI0
mHpoT +55° Hanbonee nHTeHCUBHOTO Q-3(hPekTa.

JluHaMo B OBICTPO BpAIAIOIIMXCS 3BE3/1aX JICHCTBYET B JIAJICKO 3aKPUTHUYCCKOM PEKHUME B
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pesynbrare ycuinenus o-3gdexra brdkoka — JleiiToHa u3-3a yBeIMUEHUs yIiia HAKJIOHA TPYIII
ISITEH, YTO, B CBOIO OYEpEeh, IPUBOJUT K YCHIICHUIO MAarHUTHOTO IOJISI U OCJIA0JICHUIO CBSI3U
IPOLIECCOB JMHAMO B CEBEPHOM M FO’KHOM monymrapusix (puc. 2.1.1.3.1). IToatomy sKBatopuansHas
CUMMETpPHS KPYITHOMACIITAOHOTO TOJISi M3MEHSETCSl OT CMEIIAaHHON IUIIOJIEHO-KBaIPYIOIbHON

K KB/IpYTOJIbHON U 3aTEM K JIUIIOJBHON C YMEHBIIEHUEM CKOPOCTH BPALICHUS 3BE3/IbI.
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Puc. 2.1.1.3.1. IllupoTHO-BpEMEHHbIE AMATPAMMbI TOPOHIAIHLHOTO MAarHUTHOTO IMOTOKa KOHBEK-
THBHOM 30HKI (BBEPXY) M paAHAIBHON COCTABIISIONICH MarHUTHOTO TIOJIS Ha 3BE3AHON IMTOBEPXHOCTH (BHH-
3y) COTJIaCHO MOAEH AMHAMO AJIs 3Be3] ¢ nepuonamu Bpamenus 10, 15 u 25 cyr

yéankanus:
Zhang Z., Jiang J., Kitchatinov L.L. Modeling the effects of starspots on stellar magnetic
cycles /I Astron. Astrophys. 2024. Vol. 686, id. A90, 11 p. DOI: 10.1051/0004-6361/202348201.

2.1.1.4. HaOamoaenue reJuoceicMOJIOrMYeCKd AKTUBHOM COJTHEYHOH BCIBILIKH C
HU3KHUM IMOTOKOM KeCTKOr0 PEHTIreHOBCKOIr0 u3JjrydyeHnus 10 50 kaB
[Ipoext «MaruutHble ot ColHIA U IpUpPOJia COJIHEYHOM aKTUBHOCTHY». PykoBomurens —
K.p.-M.H. A.A. T'onoBko. ABTOp pesynbrata — K.(.-M.H. 1.1. MBIIIBAKOB.

PaccmoTpena comHewyHas Bcmbimka kiacca MI1.1, compoBokaaBiiasics SIBICHUEM
pacnpocTpaHeHHsl TeIMOCEHCMUYEeCKUX BOJH Ha YypoBHe (orocdepsr (sunquake). Pacuer
KOPOHAJILHOTO MAarHWTHOTO TIOJIS, BBITIOJHCHHBIM B HEIMHEHHOM OECCHIIOBOM MPHUOJIKECHUH,
BBISIBUJI B 00JaCTH BO3HHMKHOBEHHSI BCIBIIIKM XapaKTEPHYIO CYIIECTBEHHO HEMOTEHIMAIbHYIO
KOH(UTypalMi0 MarHUTHBIX CHJIOBBIX JIMHHUH, TPOTSHYBIIYIOCS IPAKTHUYECKU TMapallIebHO
JMHUAW pa3jiena MoyisspHocTel (oTocdepHOro moiisi, BAOIb KOTOPOW HAOIIOAANOCh CMEIIECHHE
PEHTTEHOBCKUX HCTOYHHUKOB.

OOacTH, B KOTOPBIX OBUIM 3aperuCTPUPOBAHBI TEINOCEHCMUYECKUE BOJIHBI M BEIOPOCHI
TUTa3MBbI, COOTBETCTBOBAIIH TTOJIOKEHUIO BCIBIIICYHBIX JICHT ¥ HAXOMIIUCh B HETIOCPEICTBEHHOU
OJMU30CTH K yKa3aHHOW MarHUTHOW meTenbHOi crpyktype (puc. 2.1.1.4.1). Uudopmarus o
BOCCTAaHOBJICHHOM IIOJI€ TTO3BOJIMJIA OIICHUTHh MapaMeTphl IUIA3Mbl W TIPEIJIOKHUTH CIEHAPHIA,
Ka4eCTBEHHO  OOBACHAIOUIMIA  HaONIOMaeMyl0  3aJepKKy  MHKPOBOJHOBOTO  HMMITYJbCa
OTHOCHTEJIEHO MMITYJIbCa B )KECTKOM PEHTTEHE KaK CJICJCTBHE 3aXBaTa YCKOPEHHBIX DJICKTPOHOB
B MarHUTHOM JIOBYLIKE.
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Puc. 2.1.1.4.1. PacuetHble cuiioBble THHUU Ha QoHe BepTukanbHOro hotocdepHoro mous. Crurom-
HBIE KOHTYPBI — JIMHHS WHBEPCUU TOJIIPHOCTH, IITPUXOBBIC JIMHUU — O0JIACTH HAOIIOICHNUS TeINOCeH-
CMHUYECKUX BOJH

IMyoaukanus:

Sharykin I.N., Zimovets I.V., Kosovichev A.G., Myshyakov I.I. Observation of a helio-
seismically active solar flare with a low hard X-ray flux up to 50 keV // Astron. Lett. 2024. Vol.
50, no. 3, pp. 203-219. DOI: 10.1134/S1063773724700026.

2.1.1.5. CeBepo-10:kHasi aCHMMeTPHS COJTHEYHOH aKTUBHOCTH B 25-M nmkie LlIBade —
Boasgda

IpoexT «MarnutHble ot CoJHIA U MPUPOJIA COTHEUHOW aKTUBHOCTHY». PykoBoauTenp —
K.p.-M.H. A.A. T'onmoBko. ABTOpHI pe3ynbTata — 1.¢.-M.H. f3eB C.A., k.¢.-m.H McaeBa E.C.,
K.p.-M.H. Tomo30B B.M., k.¢.-m.H Banos K.U., Xoc-Dpmand b.

BeimonHeH aHamu3 ceBepHO-IOKHOW acummerpuu  (north-south asymmetry, NSA)
PaCIOJIOKEHUSI TPYII COJIHEUHBIX IISITEH W BCHBIMIEK Ha (ase pocra 25-ro mukia [lIBabe —
Bonbda conHeuHO aKTHBHOCTH.

AKTHUBHOCTh TSTEH Ha TMPOTSDKEHUU TEPBBIX YEThIpeX JIET pa3BUTHS IMKJIA HapacTaja
KBa3U-CHHXPOHHO B CEBEPHOM U FOKHOM MOJNYMIAPHIX, MOAYNIb Koddduimerra NSA B 3TOT
nepuoa cHmxkaics ot 0.6 mo 0.2. Beicokast cTeneHb CUMMETPUH aKTUBHOCTH MOKET 00€CTIeUnTh
OO0JIBIIIYIO BBICOTY 25-T0 IIMKJIa IO CPABHEHHIO C 24-M, a TaK)Ke OJIHOBEPIIMHHOCTD 25-TO IUKIIA.
BrigBunyTa THIOTE3a O TOM, YTO B 25-M IuKIe HaOmrogaeTcss 0ojiee BBICOKMM YPOBEHB

I[HHOJIBHOﬁ YCTHOCTU I‘J'IO62U'IBHOFO MAaroiuTHOIrO moJjid Mo CpPaBHCHUIO C 24-m IIUKJIIOM (pI/IC
2.1.1.5.1).
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Puc. 2.1.1.5.1. I3amenenue unaekca R B 24—25-M 1uKIax Ha IPOTSHKEHUM MEPBBIX 52 MECSLEB OT
Havaua 1ukia. CHHUE KPUBBIE — CEBEPHOE MOJyIIapHe, KpaCHbIe — F0KHOE,

My6aukanus:

SzeB C.A., Ucaera E.C., TomozoB B.M., IBanoB K.1., Xoc-Opmsu3 b. K Bonpocy o cese-
PO-FO)KHON aCHMMETPUHU COJIHEYHOW aKTUBHOCTU B 25-M nukiie IlIBade — Bombda // Actpos.
KypH. 2024. T. 101, Ne 12, C. 75-84.

2.1.1.6. YnpasJisiiomue napaMeTpbl IBOJIIOIUH COJTHEUHbIX AKTUBHBIX 00J1acTeil
[Ipoext «MaruutHble ot ColHIa U IpUpOJia COJIHEYHOM aKTUBHOCTHY». PykoBomurens —
K.p.-M.H. A.A. T'onoBko. ABTOp pesynbrata — K.(.-M.H. A.A. ['010BKO.

[TpenoskeHsl 1Ba YIPaBISIONINX TTapaMeTpa, OMPEIeIISIONINe YBOTIOINIO COTHEYHBIX aK-
TUBHBIX oOsacteil. OOmuit MarHUTHBIN OTOK Faps Ompenensier macmtad, BpeMs KU3HH U CBOM-
CTBa aKTUBHOTO 0oOpazoBanus, Aucbananc F(t) MmaruuTHbIX ToTOKOB N- U S-mosisipHOCTEH B aK-
TUBHOM 00JIACTH SABJSIETCS MAPAMETPOM, OTPAKAIOIIIM COCTOSIHUE BOJIIOIIMH aKTUBHON 001acTh
U CTETICHb CBS3HM €€ MarHUTHOTO TOJISl C KPYITHOMACIITAOHBIM MarHUTHBIM TTOJIEM, a TaKXKe CITy-
JKHUT IPETUKTOPOM Bembiiek (puc. 2.1.1.6.1).
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Puc. 2.1.1.6.1. KapTsl IpoJI0JIBHOTO MarHUTHOTO TOJISI U JIOTIEPOBCKON CKOPOCTH (ClieBa); U3Me-
HEeHHs quchaanca MarHITHOTO oToka F co ckopoctsio ~10' Mkc/c (cripaBa BBepXy) B HONb3y OTPHIIA-
TEJIBHOM MOJSIPHOCTH; CTPYKTYPHBIC H3MEHEHUS YIaCTKOB CHIIBHON MepeMeXaeMOCTH (Pa3HOCTb IIIOIIA-
Jel yJacTKOB pa3HOM MOJSAPHOCTH, CIpaBa BHU3Y), BBISIBICHHBIX MHUKPOKAaHOHHYECKUM METOJOM MYJIb-
TU(PAKTATBHOTO aHATIH3a

Myonuxanus:

T'onoBko A.A.. Ypapisioliye mapaMeTpsl SBOJIOINHM COJHEYHBIX aKTHBHBIX oOjacteit //
Tpynst XVIII Beepoccuiickoii kordepenimu mno ¢usuke Comuna «CollHeYHas U COJTHEUHO-
3emuas usuka». [AO PAH, Cankr-IlerepOypr, 2024. C. 77-80. DOI: 10.31725/0552-5829-
2024-77-80.

2.1.1.7. MaruutocdepHasi peakuusi Ha BoO3/elicTBHe JMAMATHHUTHBIX CTPYKTYpP
COJTHEYHOT'0 BeTPa, MOPOKAaeMbIX 3PYNTHUBHBIMHU NPOTYOepaHIIaMH 00J1acTeii

Ipoext «Marnutable ot CoJHIA U MPUPOJIA COTHEUHOW aKTUBHOCTHY. PykoBoauTenp —
K.p.-M.H. A.A. 'onoBko. ABTOp pe3ynbTaTta — A.¢.-M.H. B.I'. EceneBuu.

PaccmoTtpena nocienoBatenbHOCTh siBJIeHUH ConHie — 3emilsl, 4TO MO3BOJIHIO U3YYHTh
MeXaHHU3M Te03(hEKTUBHOCTH BO3MYILECHHH, pacnpocTpaHstomuxcs oT ColHIa U CBSI3aHHBIX C
KOPOHAJIbHBIMU BBIOPOCAMH MAacChl. DPYNTUBHBINA MPOTyOepaHel], BEIOPOIICHHBINH B COJHEYHBIH
BETEP, ABMKETCS C €r0 CKOPOCTBHIO B HANpaBICHUU 3eMJH B (hopMe JHMaMarHUTHOW CTPYKTYpPBI
spynTHBHOrO Tporydepanna (diamagnetic structure of eruptive prominence, DSEP). KiroueBoit
0COOCHHOCTBIO TTOCIIETHETO SBJSIETCSl OONBIION CKAYOK KOHIEHTpAaUUH I1a3Mbl N BHYTPH IIpH
OJTHOBPEMEHHOM pe3koM najneHuu moayis B MMII (puc. 2.1.1.7.1).
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Puc. 2.1.1.7.1. TlocnenoBarenbHOCTh nuUG(OEPCHINATBHBIX H300paKCHUN OENo  KOPOHBI
koponorpada C2/LASCO u npodwiu Bapuainii peHTTeHOBCKOro MoToka co crnytHuka GOES

AnTuxoppensus mexay npodunsmu N u B 8 DSEP npuBonut k Tomy, uyto KoHTakT DSEP
C MarHuToc(epoil MOXKET BbI3BaTh HE TOJIBKO €€ CKAaTHe, HO U IPOHUKHOBEHHE B HEE BELIECTBA
DSEP. /InurensHOCTh MarHuToc(epHoro Bo3MymeHus (B popMe JHEBHBIX MOJSIPHBIX CUSHUI),
I100aJIbHOE YBEJIMYEHUE TOKOBBIX CHCTEM, YCHJIEHHE IOTOKA 3apsDKEHHBIX YacTHIl B pajuald-
OHHBIX TMOSICaX W TeHepalHs HeperyIsapHbIX koiebanuit Pi2-3 ompenemnstorcs pazmepom DSEP.
[Ipencrasnens! craructudeckue uccienoBanus DSEP, HabnromaBmmxcst B pa3Hble TOJbI COTHEY-
HOU aKTHBHOCTHU U KaueCTBEHHAast Mozelb reodddexruBHocT DSEP.

Myoaukamus:

Parkhomov V.A., Eselevich V.G., Tsegmed B., Eselevich M.V. Magnetospheric response
on impact of solar wind diamagnetic structures borne by eruptive prominence // Proc. of the
Mongolian Academy of Sciences. 2024. Vol. 64, no. 02 (250). DOI: 10.5564/pmas.v64i02.3648.
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2.1.2. HccaenoBanue TMNpoLeccOB XpoMoc(epHOld U KOPOHAJIBHOW aKTHBHOCTH
CouHna

2.1.2.1. UccnenoBanue MpoLecCOB YCKOPEHHUsI U NMEePeH0ca 3JIeKTPOHOB B COJTHEYHOM
Benbike 6 mapra 2023 r. o Ha0TI0AEHUAM POCCHIHCKUX M KHTAliCKMX HHCTPYMEHTOB

[Ipoext «MccrmenmoBanue TPOLECCOB XPOMOCHEPHOM W KOPOHAJIBHOM aKTUBHOCTH
Connna». PykoBomurenn — na.¢p.-m.H. A.A. KysnenoB u a.¢.-m.H. H.U. KobGanoB. ABTOpHI
pesyapTata — A.¢.-M.H. A.A. Ky3Henos, k.¢.-Mm.H. C.A. AHOUHOTEHTOB.

[IpoBeneHo eTanbHOE UCCIIeIOBAaHUE COTHEUHOM Benbiku 6 Mapra 2023 r. kimacca M5.8.
JlaHHas BCIIBINIKA ObUIAa OAHOM M3 MEPBBIX MOIIHBIX BCIBIIIEK, HAOIIOIABIIMXCS OJJHOBPEMEHHO
Cubupckum paguorenuorpadgoM B MUKPOBOJIHOBOM JHaNa3oHe M KOCMHYECKOW oOcepBaTopueit
ASO-S (Kutaii) B pEHTTEHOBCKOM JMAaIla30HE; MCIOJIB30BAINCH TaKXKe JaHHBIE JPYTrux
WHCTPYMEHTOB. Bcmbllka cocTrosuia W3  JBYX OTACIBHBIX OMH30JI0B C Pa3IUYHBIMA
COOTHOIIEHUSIMH TEIUIOBBIX M HETEIJIOBBIX YaCTUIl M COMPOBOXKAAJAch 3pynuuei ¢uimamenTa.
Ha mepBomM »JTame BCHBIIKH MHKPOBOJHOBOE W3JIyU€HHE TE€HEPHUPOBAIOCH B apKaje
OTHOCHUTEJIbHO HM3KHMX W KOPOTKHX BCIIBIIICYHBIX NeTeab. Ha BTOpOM 3Tame BCIHBIILIKA
MHUKPOBOJIHOBOE W3JIYyYCHHE TE€HEPHUPOBAJIOCh YCKOPEHHBIMU JJIEKTPOHAMHM, 3aXBaYCHHBIMU
BOJIM3M BEPIIMHBI KPYMHOMACIITAOHOW BCIBIIICUYHOW METIJIM; ABOJIONMS 3aXBAYEHHBIX YACTHIL
oTpeneNsiach IIaBHBIM 00pa3oM KYJIOHOBCKHMH CTOJKHOBEHHUsIMH. Ha ocHOBe HaOIOJeHHI B
pa3IMuYHBIX CIIEKTPAIBHBIX IUama3oHax, ¢ momoisio cucreMbl GX Simulator 6si1a moctpoeHa
TpeXMepHasi MOJIENIb BCIBIIIKHA, KOTOpas TMO3BOJMJIA OICHUTh MapaMeTpPhl YCKOPEHHBIX
JJIEKTPOHOB.
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Puc. 2.1.2.1.1. Uzobpaxenus: BchblkH 6 mapta 2023 T. B pa3nudHbie MOMEHTHI BPEMEHHU.
Bepxuuii psa: gon — dorochepnas maraurorpamma SDO; cuHMEe U KpacHBIE CIUIONIHBIE KOHTYPHI —
MUKpPOBOJTHOBEIE HaOmoneHus Cubupckoro paamorenuorpada nHa dactorax 5.60 um 11.80 Il
HITPUXOBbIE — JIMArpaMMbl HAIPaBICHHOCTH WHCTPYMEHTa Ha ypoBHe 1/2. Hwknuwuii psan: don — VO-
mobpaxenne SDO Ha mmHe BonmHbI 335 A, 3enensie u xentsie KOHTYpsl — Y®-nabmonerns SDO Ha
nmuHax BoaH 131 u 1600 A, kpacHble KOHTYphl — peHTreHoBckue HaOmoaeHus ASO-S B uHTepBase
snepruit 2040 xk»B
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y6ankanus:

Kuznetsov A., Wu Z., Anfinogentov S., Su Y., Chen Y. Electron acceleration and transport
in the 2023-03-06 solar flare // Frontiers in Astronomy and Space Sciences. 2024. Vol. 11,
1407955. DOI: 10.3389/fspas.2024.1407955.

2.1.2.2. UnenTuduranusi TUNA TPEXMUHYTHBIX KOJIeOAHUA B COJTHEYHBIX MATHAX U UX
OKPEeCTHOCTAX

[Ipoekt «MccnenoBanne MPOIECCOB XPOMOCHEPHOM W KOPOHAJIBHOM aKTHBHOCTH
Comuna». PykoBogurenn — n.¢.-m.H. A.A. Ky3neuoB u a.¢p.-m.H. H.U. Kob6anoB. ABTOpHI
pesyibTata — K.(.-M.H. A.A. Yennanos, a.¢.-m.H. H.W. Ko6aHoB.

B comneunoit ¢otocdepe u xpomocdepe, B TEHH COJHEUHBIX IMATEH UM WX OJIMKaAUIIUX
OKPECTHOCTSIX YacTO HaOIIOJAIOTCs KOJIeOaHHsI MHTEHCHBHOCTH U JOIICPOBCKOM CKOPOCTH ¢ 3-
MUHYTHBIM TE€pHOJIOM. Perucrpamuss 3TUX CHUTHAJIOB B TOJYTEHU TMSATEH OTAEIbHBIMU
UCCIIeI0OBAaTEeIsIMA MHTEPIIPETUPYETCS Kak MposiBIICHHE Tak Ha3biBaeMmbix alfvenic waves.
ABTOpaMH OBLJIO MPOBEACHO JAETaIbHOE HCCIENIOBAaHUE YEThIPEX COJIHEUHBIX MATEH, TPU U3
koTopbix HaOmromamuck SDO/HMI B cnekrpanbhoit nunuu Fe | 6173 A, u oqHO — Ha
ABTOMAaTU3UPOBAaHHOM COJTHEYHOM Telneckore CassHckou comHedHou oOcepBaTtopun MC3D CO
PAH B cniexrpansHoii muanu Si | 10827 A. O6rapyxeno, uto 11 Gerymux BOIH pa3HOCTh (a3
MeXIy 3-MUHYTHBIMU KOJIEOAHUSIMU B MHTEHCUBHOCTH M3JIy4€HHUS U JYy4EBOM CKOPOCTH OM3Ka
K 180°, 4YTO CBHAETENBCTBYET O MNpeoOJIalaHMM MarHUTO3BYKOBBIX BOJIH; WMEHHO OHH, B
YaCTHOCTH, OTBETCTBEHHBI 32 ()OPMUPOBAHHUE KOJIEOAHUMN B JIyueBON CKOPOCTH B IMOJYTEHHU U
CymneprnonayTeHu (OMmKalImxX OKPeCcTHOCTSX) MsATeH. B To ke BpeMs HaOoIeHusT KoJleOaHuii B
marauutHOM mosie (Ha SDO) wmoryr ykasbiBaTh Ha BO3MOXHOe Hamumuue B (otochepe
aJIb()BEHOBCKUX BOJIH.

superpenumbrae.
10.1007/s11207-024-02371-2.
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Puc. 2.1.2.2.1. U300paxxeHns1 COTHEYHBIX MATEH, UCIIOJIb30BaHHBIC B UCCICAOBAHUN: BEPXHUH P

IIyoaukanus:

— m300pakenus B Oenom ceere, moiaydenasie SDO/HMI (marna 1-3) uw ACT CCO UC3dD CO PAH
(msaTHO 4); HYKHUH psag — doTochepHbie MarHUTOrpaMmel (1o tanHsiM SDO)

Chelpanov A., Kobanov N. Three-minute oscillations in sunspot’s penumbrae and

Alfvenic or sound? // Solar

Physics.
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2024. Vol.

299, 139.

DOI:



2.1.2.3. IlpocTpaHcTBeHHAsl CTPYKTYPa Pe30HAHCHBIX MOJIOCTEH B COJTHEYHON KOpPOHe

[Ipoext «MccmenmoBanue TPOLECCOB XPOMOCHEPHOM W KOPOHAJIBHOM aKTUBHOCTH
Conama». PykoBomutenn — n.¢.-m.H. A.A. Ky3nenoB u n.¢.-m.H. H.U. KobGanoB. ABTOp
pe3syabTata — K.(p.-M.H. P.A. CpIu.

[IpoBeneHo wmccneqoBaHWE BOJHOBBIX MPOIECCOB B CONHEYHBIX IISATHAX B AKTUBHBIX
obmactsx AR 11131 (10 mexabps 2010 r.) u AR 12565 (14 urons 2016 r.), HabmIOMABIIIXCS
SDO/AIA B cnekTpanbublx muHMAX 1600, 304 u 171 A. Jlnsa amanmsa mpocTpaHCTBEHHOM
CTPYKTYpHI KOJieOaHUI OBLIM WCIOJB30BaHBI METOJBI MOMUKCETBHOW BEHBIET-QUIBTPALUU U
JEKOMITO3UIIMM MOJI. B pe3ynbrare BIepBble ObUIM OOHApYXEHbl CTaOWIIBHBIE 00JacTH —
BOJIHOBOJIBI KOJIeOaHWN B TEHM TSITHA, 3aHUMAIOIIME OIpENeICHHBIC IHANa3oHbl 4acTOT 0e3
MIPOCTPAHCTBEHHOTO TiepeceueHus. Pa3mepsl 3TUX 00s1acTel 3aBUCENM OT YaCTOThI KOJICOAHUM.
HaGmromanucs Takke dYacToTHbIe JApeddbl  KonebaHuii, OOYCIOBJIICHHBIC IOJIOKCHHEM
HCTOYHUKOB B TeHHM mniATHA. CaelaH BBIBOJ, 4YTO HAONIOmaeMble OCOOCHHOCTH KoOJIeOaHUM
OTpakaroT HAOOP PE30HAHCHBIX MOJIOCTEH, Iie MPOUCXOAUT dP(PEKTUBHOE yCHIIeHNE KoeOaHui
Ha ONpEACICHHBIX YacTOTaX W HX TapMOHHMKAaX; HAa MPOCTPAHCTBEHHOE paclpeicicHHe
KoeOaHui Takke OKa3plBaeT BIHMSIHHE Y(P(PEKT OTCEYKHM HAa HU3KHX YacTOTaX B MAarHUTHBIX
BOJTHOBO/IAX.

Sunspot A " " Sunspot B

Puc. 2.1.2.3.1. TpexmepHasi TPOCTPaHCTBCHHAS JIOKAIM3AIKUS HCTOYHUKOB KOJICOAHWA B TCHH
COJIHEYHBIX IATEH (BHI CBEPXY U CO CTOPOHBI): @, b — st msrna B AR 11131; ¢, d — s nstHa B AR
12565. Konebanus ¢ mepuogom oT 0.5 10 5 MuH HaGMofanuch B CHEKTpanbHOH nuuuu 304 A,
Crpenkamu moKa3aHbl pe30HAHCHBIE TTOJIOCTH

Iyonukanus:

Sych R., Zhu X., Chen Y., Yan F. Spatial structure of resonance cavities in sunspots //
Monthly Notices of the Royal Astronomical Society. 2024. Vol. 529, iss. 2. P. 967-978. DOI:
10.1093/mnras/stae575.
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2.1.3. Pa3BuTMe ONTHYECKHX METOAOB JIKCIEPUMEHTAJbHBIX  HCCJIEI0BAHMA
acTpodu3uvecKnX 00bEKTOB U 0K0J103€eMHOI0 KOCMHUY€CKOT0 MPOCTPAHCTBA

2.1.3.1. dotomerpuyeckHe HaOII0AeHUs] M MoAeaUpoBaHHe (OPMBI KOCMHYECKOIro
MYCOpa HA CPeIHEeBBbICOTHBIX 0POUTaX

IIpoexr  «Pa3BuTHE  ONTHYECKMX  METONOB  JKCIEPUMEHTAIBHBIX  HCCIECIOBAaHUU
acTpo(u3nUecKux OOBEKTOB M OKOJIO3EMHOIO KOCMHYECKOIO IpPOCTpaHCTBa». PykoBogurenb —
K.¢.-M.H. M.B. EceneBuu. ABtopsl pesynsrara — W.B. Kopooues, M.H. Mummna, F0.C. Kapasaes,
K.p.-m.H. M.B. Ecenesuu, B.E. Topsiims.

[IpencraBieHsl pe3yabTaTbl OTOMETPUUECKUX HAOMIOACHUNH 00BEKTOB KOCMUYECKOTO Mycopa,
HaXOSIIUXCS B OKPECTHOCTU pabodnX OpOHUT II00aIbHBIX HABUTAIMOHHBIX CITYTHUKOBBIX CHCTEM.
Hannbie nmomydensl Ha 1.6-metpoBom Teneckone A3T-33UK CasiHckol comHeuHOH oOcepBaTopuu
NC3® CO PAH. Ilony4yensl KpuBble Oiiecka, ONpPEAETCHBI MEPHOAbI COOCTBEHHOTO BpallleHUS,
¢da3oBble 3aBUCHUMOCTH U CJHeJaHbl OICHKH pa3MepoB s 18 00bekToB. BeimomHeHo
MOZETTMPOBAHNE BO3MOXKHOM (POPMBI U peskuMa COOCTBEHHOTO BpAIIEHUS JJIsi HECKOJIIBKHX 00OBEKTOB
C XapakTepHou KpuBoi Omecka. Ha puc. 2.1.3.1.1 npuBeneH pe3ynbprar CpaBHEHHS MOJICTUPYEMOM 1
HaOmo1aeMoil KpUBBIX Ofiecka ofHOro u3 o0bekToB. [lokazano, uro HabIIOMaeMble KpUBBIE Onecka
MOTYT OBITH PE3YJAbTaTOM CJIO)KHOTO HECTALMOHAPHOTO BpalleHUs OOBEKTOB MPOCTOM (HOPMBI.
KomOunanus ¢poromMerprdeckiux HaOIIOACHUN U PE3YJIBTaTOB MOJACIMPOBAHUS TTO3BOJINIIA MTOTYYUTh
HOBYIO HHGOpMaIUio o0 popme, pazMepax U PeKUMe COOCTBEHHOTO BPAIICHUS ITHX OOBEKTOB.
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Puc. 2.1.3.1.1. Monenupyemas (ciieBa) u HaOIronaeMast (crpaBa) KpuBble Oiiecka o0bekTa Ne 67513

Hyoaukanus:

Kopobues W.B., Mummna M.H., KapaBaes }0.C., EceneBuu M.B., Topsmumn B.E.
doroMeTpuueckre HaOMIONEHHUS U MoOJeNupoBaHHE (GOpPMBI KOCMHUYECKOTO Mycopa Ha
cpenHeBbicOTHBIX opOuTax // Conneuno-zemHas ¢usuka. 2024. T. 10, Bem. 1. C. 74-82. DOI:
10.12737/szf-101202410.

2.1.3.2. B3aumogeiicTBHe aKKpelHH W OKOJIO3BE3THOH HKCTHHKIMM KaK NpUYMHA
HeoObIYHOI nepemennocTu WTTS-3Be3ab1 V715 Per

[Ipoekt  «Pa3BuTHE  ONTHUYECKMX  METOIOB  JKCIEPUMEHTAJbHBIX  HCCIEIOBAHMI
acTpou3nUeCcKnX OOBEKTOB M OKOJO3EMHOTO KOCMHYECKOTO IMPOCTPaHCTBa». PykoBomurenr —
kK.p.-m.H. M.B. EceneBuu. ABTOpel pesyabrara — a.¢.-m.H. B.IL FpI/IHI/IHl, kK.¢.-m.H. HN.C.
orpaBros®®, k.¢.-M.H. M.B. Ecenesud’, k.¢.-m.n. H.B. Edumona’, x.¢.-m.u. O.F0. Bapcynosa’,
K.¢.-m.H. C.1O. LHyrapOB4’5, IA. BopMaHG.

'TAO PAH; ‘MHACAH; *C3® CO PAH; “TAMIL MI'Y; *Astronomical Institute SAS; °KpAO PAH
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[IpencraBieHbl HOBBIE pPE3YAbTaThl (HOTOMETPUYECKOTO M CIHEKTPATLHOTO MOHUTOPWHTA
WTTS-3Be3ner V715 Per B monomom ckorienuu IC 348, nemoHCTpupyromed KOMILIEKCHBIN
xapakrep nepemeHHoctd. Ha puc. 2.1.3.2.1 BUIHO, YTO NMEPEMEHHOCTh MOTOKA B SMHCCHOHHOM
nuHny Ho MomynupoBaHa ¢ MepuofioM OCEBOTO BpallleHUs 3BE3bl U HAXOAUTCSA B MPOTHBO(dA3e C
U3MEHEHUsIMU Onecka. DTO CIYKUT TOATBEPXKIACHHEM paHee MPEAIOKEHHOW  MOJEH
dboToMerpuyeckoil mepemeHHoctd V715 Per, ocHOBaHHOW Ha TIEPEMEHHOW OKOJIO3BE3IHOMN
SKCTUHKIIMU BO BHYTPEHHEM JHCKE HA PaJinyce KOPOTAIUH.
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Puc. 2.1.3.2.1. ®a3oBble KpHUBbIC MEPEMEHHOCTU 3KBHBAJICHTHOM WMpWHBI JuHMKM Ho (cBepxy) u
6rnecka B monoce | (cuu3y) 3se3msr V715 Per, cepHyThIe ¢ mepronoM Bpamennus P = 5.22°

Myoaukanus:

I'punun B.IL., TTorpaBHoB U.C., EceneBuu M.B., Edumosa H.B., bapcynosa O.1O., lllyrapos
C.1O., bopman ['A. B3aumoneiicTBUE aKKpeUUH M OKOJO3BE3JHOM SKCTUHKIMM KaK MpUYMHA
HeoObuHOM mepemenHoctn WTTS-3Be3nsr V715 Per // Tlucbma B ACTpPOHOMHYECKHH KypHAIL.
2024. T. 50, Ne 10, C. 642-652. DOI: 10.31857/S0320010824100037.

2.1.3.3. OnTnyeckuii Monutopuar GRB201015A

[Ipoekt  «Pa3BuTHE  ONTHYECKMX  METOIOB  DKCIEPUMEHTAJbHBIX  HCCIEIOBAHUM
acTpopU3NUECKUX OOBEKTOB M OKOJIO3EMHOT0 KOCMHUYECKOTO MPOCTpaHCTBa». PykoBoaurens — K.¢.-
M.H. M.B. EceneBuu. ABTOopsl pesynsrara — C. Benkuu™**, k.¢.-m.H. A.C. Iozanenko™**, TLIO.
Munaes®”, H.C. Tlankos™?, A.A. Bonsrosa®, A. Rossi®, G. Stratta®’®, S. Benetti®, E. Palazzi®, k.¢.-
M.H. A.C. Mocksutun'’, O. Burhonov!, B.B. PnyIHHCBlZ, E.B. KnyHKol3, R.Ya. Inasaridze!* 1.B.
Pepa®®, K.p.-m.H. B. Kum™® M. Jelinek!’, D.A. Kann®®, n.¢.-m.H. A.E. Bosnbpau™?, JI.H. Bonbsau'?,
D. Xu®, Z. zhu®, S. Fu®®, A.A. Mxpruss®.

'"HUY BIID, 2MKU PAH, *School of Physics and Astronomy — Monash University, “M®TH, *OHAH, °INAF,
"ITP, 8IAPS — INAF, °INAF — OAPd, °CAO PAH, MUBAI, *’KpAO PAH, ®*IC3® CO PAH, “GNAO, PA®U®, *TAO
PAH, YIAA-CSIC, IAA-CSIC, *®CAS Key Laboratory of Space Astronomy and Technology NAOC.
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[IpuBonsATCS pe3ynbTarhl ONTUYECKOTO MOHHUTOPHHTA IMOCIIECBEUYEHUS! KOCMHYECKOTO ramma-
Bcriecka GRB 201015A B TeueHre HECKOIBKUX MECSIIEB OT Hadaiaa COOBITUS B COCTaBE OOIIMPHON
MeXIyHaponHou Komnaboparuu. doromerpuyeckue nannsle 1.6-metpoBoro teneckona A3T-33UK
B nosnoce R ObuIM MCIOIB30BaHbl Ui MOCTPOEHUS KPUBOM OJiecKa MOCIIECBEYEHUS] COBMECTHO C
JAHHBIMH JAPYTHX TEJIECKOIOB, YTO MO3BOIMIO OOHAPYXUTH mpu3Haku ceepxHoBor SN 201015A u
ONpENIeNINTh  BaKHEHMIIME MapaMeTpbl, KOTOpble B JalbHEHIIEM ObUIM  TOATBEPKACHBI
CHEeKTpoCcKonnueckuMu HaOmonenusimu. Ha puc. 2.1.3.3.1 mnoka3aHa monHas MHOTOBOJIHOBAs
KpuBasi 0JecKa 3TOTO COOBITHS.
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Puc. 2.1.3.3.1. Ilonnast MHOTOBONHOBasA KpuBas Onecka GRB 201015A: cuHss myHKTHpHAS JTUHUS —
anmpokcuManmst JaHHeix Swift-XRT; depHas mTpruxoBast THHAS — COBMECTHAS alTpOKCHMAITHS H3MEPECHHIMA
Ha CTaJdU paHHEro IIOCJIECBEYEHHUs, I031HEero ImociecBedeHuss SN UM POAUTENBCKOM TIallaKTHUKY,
BEpTUKAJIbHAS IITPUXIYHKTUPHAS JIMHUS YKa3bIBACT AII0XY, KOTJa OBbUT MOIY4EH CIEKTP

IMyonunkanus:

Belkin S., Pozanenko A.S., Minaev P.Y., Pankov N.S., Volnova A.A., Rossi A., Stratta G,
Benetti S., Palazzi E., Moskvitin A.S., Burhonov O., Rumyantsev V.V., Klunko E.V., Inasaridze
R.Y.,, Reva L.V, Kim V., Jelinek M., Kann D.A., Volvach A.E., Volvach L.N., Xu D., Zhu Z., Fu S.,
Mkrtchyan A.A. GRB 201015A: from seconds to months of optical monitoring and supernova
discovery // Monthly Notices of the Royal Astronomical Society. 2024. Vol. 527, iss. 4. P. 11507-
11520. DOI: 10.1093/mnras/stad3989.
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2.1.4. MOHUTOPHUHT MEKIJIAHETHOI0 MPOCTPAHCTBA B MEPHObI CIOPAAUYECKHX NPO-
neccoB Ha CotHIIE MO JAHHBIM HA3eMHBIX HA0II0/IEHUIT KOCMUYEeCKUX JTy4eit

2.1.4.1. Jlnarnoctuka reauocdepni, Marauutocepsl u armochepsl no 3¢pdexram B
KOCMHMYECKHX JIy4ax B MepHoabl 0TAeJbHbIX (opOoy-3¢dexTon

[TpoekT «MOHUTOPUHT MEXKIUIAHETHOTO TIPOCTPAHCTBA B MEPUOABl CHOPAAMYECKUX
nporieccoB  Ha ConHIE 1O JaHHBIM HA3eMHBIX HAOMIONEHHH KOCMHMYECKHX JIydeid».
PykoBogurens — k.¢.-M.H. B.E. Cno6HoB. ABTOphl pesynbrara — W.M. KoBanes, k.¢.-M.H.
M.B. Kpasgrosa, a.¢.-m.H. C.B. Onemckoii, k.¢p.-m.H. B.E. Cno6HOB.

B pesynbrare mpoBeaeHHBIX MCCIEIOBAaHUM MOIy4YeHbl JaHHbIE 00 OPUEHTALUU MEXILUIa-
HETHOTo MarHuTHOTO mojist (MMII) Bo Bpemst popOymi-3h(HeKToB ¥ reOMarHUTHBIX BO3MYIICHHI
B asrycre 2005 u 2018, a Taxxe mapre 2023 r., cornacyoomuecs ¢ JaHHBIMH MPSIMBIX U3MeEpe-
HUI Ha KOCMUYECKHX alaparax.

YcranoBneHo, uto B niepuoj popOymur-apdexra 15 mapra 2023 r. Habmoganach netyieo0-
pasHas koHduryparus MMII, a B nepuoa ¢popOym-3ddexra 23-24 mapra 2023 r. — kKoHPUTY-
panus Tuna cepoMaka ¢ 3aMKHYTHIMH CUJIOBBIMU JTMHUSIMH.

Paccuuranbl nuddepeHnranbHble COEKTPhl BapUallUid MEPBUYHBIX KOCMUYECKUX JTy4eil
(KJI) Ha pa3HbIX 3Tamax pa3BUTHs MarHUTHOM OypH B aBrycre 2005 u 2018, a taxoke mapte 2023 .

VYcTaHOBIIEHO, UTO CIIEKTphl Bapuauuii MHTeHcUBHOCTH KJI Ha pas3HbIX 3Tamax pa3BUTHSA
bopOym-3hdexTa He ABNAIOTCS CTENEHHBIMU B AHana3one xectkocreit 2—10 I'B.

Jlnst reoMarHuTHBIX Bo3MyteHu# B aBrycre 2005 u 2018, a taxke mapte 2023 r. monydeH
BPEMEHHOH X0J1 H3MEHEHHUS )KECTKOCTH TeoMarauTHoro oopezanus (OKI'O) B Upkyrcke, ynoBie-
TBO-PUTENBHO KOppenupyromuii ¢ mopeaeHuem DSt-nHekca reoMarHuTHON aKTUBHOCTH.

Ha ocHOBe ocecuMMeTpHUYHON MOJIETH OTpaHUYEHHON MarHuTochepsl Ui reOMarHuTHBIX
Bo3MyIleHuil B aBrycte 2005 u 2018 r. paccuntanbl mapaMeTpbl TOKOBBIX CUCTEM, 3aBUCUMOCTHU
U3MEHEHUS ITOPOTOBOM KECTKOCTH OT BPEMEHH U €ro BKJIJa B )KECTKOCTh T€OMarHUTHOTO 00pe-
3aHUA OT [MapaMeTPOB KOJILIEBOTO TOKA.

[TpoBeneHa oneHka BKJ1aJa KOJbLEBOTO TOKAa U TOKOB Ha MarHuTonayse B Benuuuny Dst.

YcTaHOBIIEHO, YTO OCHOBHOM BKJIaJ B MHTEHCHBHOCTh T€OMarHUTHOW OypH BHOCHT CHUM-
METPUYHAs COCTABJISIIONIAs KOJIBLIEBOIO TOKA U TOKOB Ha MarHUTONay3e.

[TokazaHa BO3MOXHOCTH HCIIOJIb30BAaHUS JaHHBIX W3MEPEHUN MIOOHHBIX TEJIECKONOB 0e3
BBEJICHUS TIONIPABOK Ha TeMIIEPAaTypHbIN 3P GEKT A peleHus 3a7ad COTHEUHO-3eMHOM (PU3UKU.

PaccunTan BpeMEHHOMW XOJI CpETHEMACcCCOBOM TeMIepaTyphbl B IyHKTaX pa3MEIICHUs MIO-
OHHBIX TEJIECKOIIOB.

Hyoankanuu:

Starodubtsev S., Kovalev 1., Gololobov P., Grigoryev V., Kravtsova M., Krymsky G.,
Olemskoy S., Sdobnov V. Investigating the heliosphere, magnetosphere, atmosphere, and prop-
erties of cosmic rays during the 2018 Aug 25-26 strong geomagnetic storm // Adv. in Space Res.
2024. Vol. 73. P. 4363-4377. DOI: 10.1016/j.asr.2024.01.027.

Kosanes N.U., KpasioBa M.B., Onemckoii C.B., Cno6uoB B.E., Crapomxy6iieB C.A. Mo-
HUTOPUHT OKOJIO3€MHOTO KOCMHYECKOTO MPOCTPAHCTBA, MarHUTOC(epsl U armocheps! 3emin B
nepuo sl hopOym-3gdextoB B kKoHile aBrycra 2005 . // Conneuno-3emHuas ¢usuka. 2024. T. 10,
Ne 2. C. 29-37. DOI: 10.12737/szf-102202403.

Kovalev L.1., Kravtsova M.V., Olemskoy S.V., Sdobnov V.E. Variation spectra and aniso-
tropy of cosmic rays during Forbush effects in March 2023 // Cosmic Res. 2024. Vol. 62, no. 6.
P. 533-539. DOI: 10.1134/S001095252460032X.
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2.1.4.2. CiekTpbl M AHU30TPONMA KOCMHYeCKHX Jy4eii B mepuoa GLE6G4

ITpoekT «MOHUTOPUHI MEXIUIAHETHOI'O MPOCTPAHCTBA B MEPUOJIbI CIOPATUYECKUX IPO-
rieccoB Ha COJHIIE 1O TaHHBIM Ha3eMHBIX HaOJII0IEHUI KOCMUYECKUX Jydeii». PykoBoaurens —
k.p.-M.H. B.E. Cno6H0B. ABTOpHI pe3ynbrara — .M. KoBanes, k.¢.-m.H. M.B. Kpasnosa, 1.¢.-
M.H. C.B. Onemckoii, k.¢.-M.H. B.E. C1o0GHOB.

[To maHHBIM HA3eMHBIX U CITYTHUKOBBIX HaOmrogeHui nHTeHcMBHOCTH KJI Ha MupoBoii cetn
CTaHUUH C 5S-MUHYTHBIM BPEMEHHBIM pa3pelIeHHeM METOI0M CIIEKTporpadudeckoi riaodansHon
CBhEMKH HCCIIEIOBaHbl BapHalliy )KECTKOCTHOTO criekTpa u anu3zorponus KJI B nmepuon HazeMHOro
Bo3pactanuss uHTeHcuBHOCTH KJI 24 aBrycra 2002 r. (GLE64). Ompenenensl XeCTKOCTHBIE
muddepennmansubie cnekTpbl KJI B oTnenbHble nepuoasl uccneayemoro coObitus. Ilokazano,
YTO MaKCHUMaJbHAsl )KECTKOCTh YCKOPEHHBIX MPOTOHOB B 3TOM cOObITUN He mpeBbiiana ~2.0 ['B.
[ToBbIIIEHHBIN TOTOK MPOTOHOB C JkecTKocThio ~2 I'B Bo Bpems GLE64 nabmromancs u3
HampaieHus ¢ ~ 60° (monrora), A ~ 0° (ImpoTa) B COMTHEYHO-IKIUIITUIECKON T€OICHTpUYE-

CKOM CHUCTEME KOOpJMHAT.
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Puc. 2.1.4.2. uddepeHimanbHble >KSCTKOCTHBIC CICKTPbl YCKOPeHHBIX Ha COJHIIE YacTHI[ B

ornenbHbie MoMeHThI GLE64 24 aBrycra 2002 r.: B 01:30 UT (crutornas muaust), B 02:00 UT (mrrpuxoBas
munus), B 02:50 UT (myHKTHpHAS JTHHUS).

y6ankanus:
Kovalev I.I., Kravtsova M.V, Olemskoy S.V., Sdobnov V.E. Spectra and anisotropy of

cosmic rays during GLE64 // Geomagnetism and Aeronomy. 2024. Vol. 64, no. 1. P. 44-48.
DOI: 10.1134/S001679322360089.3.

2.1.4.3. sIBneHusi TUCTEpe3UCca B OTKJIMKE reOMAarHUTHOI aKTHBHOCTH U NMapaMeTpoB
KOCMHMYeCKHX JIy4yeill Ha BapHalluM MeKIUIAHETHOM cpeabl BO BpeMsi MATHUTHO# 0ypu

[TpoekT «MOHUTOPUHT MEXKIUIAHETHOTO MPOCTPAHCTBA B MEPHOJbI CIIOPAANMYECKUX IPO-
reccoB Ha CoJTHIIE TIO IAaHHBIM HAa3€MHBIX HAOMIOCHUN KOCMUYECKHX Jyuei». PykoBoaurens —
K.p.-m.H. B.E. Cno6HOB. ABTOpHI pe3ynbrata — K.¢.-M.H. O.A. Jlarnosa’, K.@.-m.H. H.T'. IITn-
I_[bIHal, K.p.-m.H. B.E. C,I[O6HOB2.

lCaHKm-IYemep6ypea<m7 Guruan Hncmumyma 3eMHO20 MAcHemu3md, UoHOcgepvl U
pacnpocmpanerus paouosonn um. H.B. [Iyuxoea PAH, Cankxm-Ilemepoype;

2HHcmumym conneuno-3emuol puzuxu Cubupckozo omoenenuss PAH, Hpkymck, Poccus
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st uccnenoBanusi MarHuTHOM Oypu 7—8 ceHtsOpst 2017 1. ObUIM paccUUTaHbI ABYMS CITO-
cobamu JKI'O/reomarautasie nmoporu. IlepBeiii crmocod — pacdyer BepTUKAIBHBIX dPPEKTHBHBIX
XI'O R,y myTeM 4MCIIEHHOTO MHTErPUPOBAHMS TPACKTOPUIl 3apsKEHHBIX YaCTHIl B MOJECIBHOM
MarHuTHOM Tojie 3emin (Mozedb MarHuTochepHoro MarautHoro nois [pranenko Ts01). Bo
BTOPOM CITOCO0€ OmpeIesIeHHus] BapHallii TeOMarHUTHRIX MOPOroB AR . Mo maHHBIM HaOIIO/1e-
Hul uHTeHcuBHOCTH KJI Ha MupoBoii cetn crtanuuii ucnosnb3osan Meron CI'C.

Bo Bpemst 6ypu 7-8 centsiopst 2017 . Mbl OOHAPYKUIIM W MCCIICIOBAIM SIBICHUE THCTEpE-
3uca B mapHbIX psagax: (1) B 3aBucumoctsix Dst oT mapameTrpoB conneuynoro Berpa (CB) u MMIT;
(2) B 3aBucuMocTsax m3meHeHurr moporoBbix KI'O (AR) ot mapamerpor CB u MMII. Ananus
moKasall, YTo BO Bpems Oypu 7—8 centsops 2017 r. mpu HUKIMYECKOM U3MEHEHHUHU MapaMeTpoB
CB u MMII HaGmronaroTcst SIBICHHS THCTEPE3UCa BO B3aMMOCBSI3H ITUX MapaMeTpoB Kak ¢ Dst,
Tak u ¢ AR.

B pesynbrare uccienoBaHus BHEPBHIE MOJMYYEHO, YTO TPACKTOPHUH U3MEHEHUS 3HauUCHUM
Dst B 3aBucumoct or MMII n anexrpuueckoro nons (B, B;, Ey) Ha rimaBHoit daze Oypu oriu-
YaloTCs OT TPAeKTOPUU Ha BOCCTAHOBUTEIBbHOM (haze — opMupyercs yeTkas MeTis TUCTepe3nca.
I'ucrepesucHble NETAN 00Pa3ylOTCs TAKKE U1l TEOMAarHUTHBIX MOporoB AR,¢ 1 AR, paccuu-
TaHHBIX JABYMS HE3aBUCUMBIMH MeToamMu. Crienuuyueckoi 4epTor ucciaeayeMon Oypu sIBIsSIeTCS
BTOpoe moHmxkeHune DSt Ha BoccranoBuTenbHOH (asze. ['mcrepesnc B 3aBUCUMOCTH HaOIo1a-
TeNIbHBIX 3HaYeHUH AR OT mapamMeTpoB MarHUTOC(HEPHI JIYUIIIe OTPAKAET ATy CIEHHUPUIECKYIO
nuHaMuKy Oypu. Kpusbie AR (B, Bz, Ey, ) 00pa3yror qBe yeTkue meTiam rucTepesnca Kak pe-
aKIMIO Ha JBa nmoHuxeHus Dst.

l'ucrepesnc MOXKHO OOBSICHUTH PA3IMUMEM BO BPEMEHAX HACBHIIICHHS KOJBIIEBOTO TOKA M
ero pacmnajaa. B aTom ciydyae HaKOIUIEHHE SHEPTHH IIPU Pa3BUTHH KOJBIEBOIO TOKA Ha IIaBHOU
¢aze Oypu u ee BBICBOOOXKICHHE HAa BOCCTAHOBUTEIBHOM (pa3e MPOUCXOAAT HECUMMETPUYHO C
dbopMupoBaHUEM NeTIIel THUCTEepe3uca.

Iyonukanus:

Hanmnosa O.A., [Ituuea H.I'., Cno6HoB B.E. fIBnenus rucrepesnca B OTKIUKE Teomar-
HUTHON aKTUBHOCTH Y IMAPaMETPOB KOCMHYECKHUX JIy4eil Ha BapHaIliy MEKIIJIAHETHON Cpe/Ibl BO
Bpemsi maruutHoi Oypu // Comnewno-zemHas ¢usuka. 2024. T. 10, Ne 3. C. 70-78. DOI:
10.12737/szf-103202408.

2.1.4.4. Hab6oneHue kocMudeckux Jydei Ha ctannusax UC3® CO PAH

[TpoekT «MOHUTOPHHT MEXIUTAHETHOTO MPOCTPAHCTBA B MEPUOIBI CIIOPAAMUECKUX IPO-
reccoB Ha CoJTHIIE IO TAaHHBIM HAa3eMHBIX HAOMIOACHUN KOCMUYECKHX JTy4dei». PykoBoaurens —
K.(.-m.H. B.E. Cno6HOB. ABTOpSHI pe3ynbTara — K.(.-M.H. B.E. Cno6nos, A.Jl. CymHukoBHY.

Ha tpex crannusax kocmudeckux nyueit CassHCKOro cnektporpada, a Takke Ha CTaHIIUU
«Hopunbck» npoBoasATcs uamepeHus nHTeHcuBHOCTH KJI.

Jannsie Habmonenuii KJI u arMochepHOro naBieHusi ¢ MUHYTHBIM M YaCOBBIM MHTEpPBa-
JlaMU HaKOIUICHUW MPEJCTABISAIOTCS OHJaiH Ha caite 84.237.21.4 B Buze rpadukoB M TEKCTO-
BBIX (haitnoB, xpaHsrcs Ha ftp-cepBepe u B 6aze nanubix MC3® CO PAH, 0GHOBISIOTCS B MEX-
nyHapoaHou Oaze maHHbIX nmdb.eu, a Takke mpeacTaBieHbl B MUPOBOM IIEHTpPE AAHHBIX IO
comHewHo-3eMHON pusuke (MLl mo C3®). Ha craHiiuM KOCMHYECKUX JTy4del, pacroIoKeHHON
Ha Beicote 3000 M, coBmecTHO ¢ TomspHbIM reodusmueckumM HHCTUTYTOM (AmaTuThl, Poccust)
IPOBOIUTCS MOHUTOPUHT TaMMa-u3y4deHus B sHepreruaeckom auanazone 20—400 kaB.

st obecrnievyeHus B peKUME peaTbHOTO BPEMEHH CTa0MIBLHOM pabOThl CTAaHIIMA KOCMUYe-
CKHX JIy4el MPOBOAMINCH MPO(UIAKTHYECKHE pabOThI, MPOU3BEACHA 3aMEHAa HEUCIPABHOTO
000pyI0BaHUSI.
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Hy6ankanumn:

URL.: http://cgm.iszf.irk.ru/

URL: http://www.nmdb.eu

URL.: http://center.stelab.nagoya-u.ac.jp/WDCCR
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2.2.1. Pa3BuTHE HOBBIX METONOB INATHOCTHKH COCTOSIHUSA aTMocdepbl U HOHOChepHI
paguo(PU3NYECKMMH METOJAMH C HCNOJIb30BAHHEM HWHCTPYMEHTOB, padoTalIux B
PA3JIMYHBIX JMANAa30HAX JIEKTPOMAarHUTHBIX BOJIH

2.2.1.1. Cpepx3ByKOBble BOJHbI W HOHOC(epHasi JbIpa HEXHMHUYECKOI0
NPOUCXOKICHHUS, BBI3BAHHBIC I0JIETOM H B3PbIBOM CBEPXTSKEJ0r0 KOCMHYECKOI0
KopadJa Starship

[TpoexT «Pa3BuTHE HOBBIX METOJOB JMATHOCTHKU COCTOSIHMS aTMOC(epbl U MOHOCHEPHI
pannopu3MUECKUMI METO/IaMH C UCIOJIb30BaHUEM MHCTPYMEHTOB, pabOTAIOMUX B Pa3IHMYHBIX
JIana3oHax 3JICKTPOMAarHUTHBIX BOJIH». PykoBoautens — wi.-kopp. A.B. MenBeneB. ABTOpbI
pesynbrata — a.¢.-M.H. FO.B. Sciokesma’, A.M. Becunm', D.M. Acradsesa’, 5.M. Mareuknii’,
K.}.-m.H. B.IL. HG6CILGB1, K.p.-M.H. A.M. Hanoxnnl

YC3d CO PAH, 2Paris Institute of Planetary Physics (IPGP)/, ®paniust

[IpoBeneHo wuccineaoBaHWE MPOCTPAHCTBEHHO-BPEMEHHBIX BO3MYILEHUN IOJTHOTO 3JIEK-
tpoHHOro conepxkauust (II9C), BBI3BaHHBIX MOJETOM U B3PHIBOM KOCMHYECKOTO KOpaOJIs
Starship 18 Hos6ps 2023 r. Jlna aHanm3a WCHOJIB30BAIKMCH JTaHHBIE HA3€MHBIX NMPHEMHHUKOB
I'HCC. Bosmymienue umeno ¢opmy V-o0pazHoro ¢ppoHTa, mpudeM yroi KoHyca GpoHTa COOT-
BETCTBOBAJI yIiIy Maxa yJnapHbIX BOJH, pacnpocTpaHstommxcs Ha Beicotax 100-150 kM. B ot-
JUYUE OT MpPEIbIAyIIMX HAOMIONEHUH, KOTOpble B OCHOBHOM IIOKa3bIBAJIM PACIpPOCTPAHEHUE
MOHOC(HEPHBIX BO3MYIIEHUHN K 3KBATOPY OT TPAEKTOPHH PAKETHI, BBISIBIIEHO OTYETIMBOE PACIIPO-
cTpaHeHue V-00pa3HOro BO3MYILEHHS K CEBEpy OT TpaeKTopuH. [IoMUMO BOJHOBBIX BO3MYyILE-
HMH, aHaJIM3 BRIABII 3HauuTeabpHoe cHibkeHue I19C na ~10-15 TECU, B Teuenne 30—40 mun
(puc. 2.2.1.1.1). OrpunarensHoe Bo3mymieHue [I19C ¢ GonpuIoi aMImIUTyI0il B OCHOBHOM BBI-
3BaHO yAapHBIMU BOJHAMU, T€HEPUPOBAHHBIMU B3pHIBOM Starship B HIJKHUX CIIOSIX aTMOC(hEpHI.
Bo3MosxHO, TaHHBIN ciTydail SBIsSETCS MEpBbIM OOHAPYKEHHEM OTPULIATEILHOIO HOHOC(HEPHOTO
BO3MYILIEHUSI HEXUMHUYECKOHN MPUPO/Ibl, HTOPOKIECHHOIO B3PbIBOM KOCMUYECKOTO KOpPaOJIs.
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Puc. 2.2.1.1.1. NonochepHsie BO3MYLICHUSI BO BpeMs IMpoJieTa M B3pbIBa KOCMHUYECKOTO KOpaOis
Starship 18 HostOpst 2023 1. B 13:35 u 13:44 UT (neBble manenwu); nonoxxenus cranuuii [ HCC, ux tpaek-
topum s ciryTHUKOB G32 u Bapuaruu HaxioHHOTO [19C. [IyHKTHPHBINA 0Bajl —IIPOCTPAHCTBEHHOE T10-
noxenue obnactu noHmwkenus [19C, kpacHble 3Be3404KH — MecTO B3pbIBa Starship; cepast o61acTs 0T-
Meuaet cHkeHue [19C
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IMyoaukanus:

Yasyukevich Y.V., Vesnin A.M., Astafyeva E., Maletskii B.M., Lebedev V.P., Padokhin
A.M. Supersonic waves generated by the 18 November 2023 Starship flight and explosions: Un-
expected northward propagation and a man-made non-chemical depletion // Geophys. Res. Lett.
2024. Vol. 51, e2024GL109284. DOI: 10.1029/2024GL109284.

2.2.1.2. UccaenoBanue HHTEHCHBHOCTH 27-IHEeBHOIl KOMIIOHEHTHI B COJHEYHOM
U3JIy4eHUH U HOHOC(EPHOM ITeKTPOHHOM COJIeP:KAHUU

[TpoekT «Pa3BuTHE HOBBIX METOJOB JUATHOCTUKU COCTOSHHS aTMOC(Epbl U HMOHOCHEPHI
paanou3NUeCKUMU METOaMU C HCIOJIb30BaHUEM HMHCTPYMEHTOB, PaOOTAIOMIUX B Pa3IUYHbIX
JMana3oHax 3JIEKTPOMArHUTHBIX BOJH». PykoBomutens — wi.-kOpp. A.B. MenBenes. ABTOpbI
pesynbTata — A.I'. Cetos, k.¢.-M.H. K.I'. PatoBckuii, k.¢.-m.H. JI.K. Kamanosa.

[IpoBeneH aHanM3 UHTEHCUBHOCTU 27-THEBHON KOMIIOHEHTHI BO BPEMEHHBIX psifax COJHEY-
HOTO M3JIyYeHUSI 1 HOHOC(EPHOTO IEKTPOHHOTO COAEPIKAHMS C HCIOIb30BAaHMEM JIaHHBIX TOTOKA
COJIHEYHOTO paJrou3inydeHus B nuamna3one 245—17000 MI'u, kpaiinero Y ®@- uznydenus ColHila B
nuana3one 5.5—-194.5 HM u KapT MOTHOTO AIeKTpoHHOTO coaepxkanus B nonocdepe (TEC). Iloka-
3aHO, YTO B pajuouanazoHe 27-IHEBHbIE BapHaluy HanOoJiee BHIPAKEHBI B TIOTOKE HA YacTOTE
1000 MI'1q (puc. 2.2.1.2.1), KOTOpbIi B IOCIEAHEE BPEMs CTal UCIIOJIb30BATHCS B KAYECTBE MHJICK-
ca conHeyHol akTuBHOCTH F30. B nanHbIX Y ®-u3nyueHus 27-1HEBHbIE BapHALUN BBIPAKEHBI BO
BceM auanasoHe 5.5-194.5 HMm, HEeMHOT0 0CIa0JISIsICh B JIMHHOBOJHOBOM yacTu. [Toka3aHo, 4To B
MHUHUMYME COJHEYHOW aKTUBHOCTH BapHallid HOPMHPOBAHHOW MOIIHOCTH 27-THEBHOW KOMIIO-
HEHThl MUHHUMAJIbHBI, B OCTaJIbHBIE (ha3bl LIMKIIA MPOUCXOAT dMHU30AuuecKue ycuieHus. ['eorpa-
(duyeckoe pacnpezesiecHie HOPMUPOBAHHON MOITHOCTH 27-mTHEBHBIX Bapuaruii mo kaptam TEC
NoJJO0HO KapTaMm pactipeneneHuss Ko3(pPuIreHTa 3uMHEH aHOMAJIMU ¢ MAKCUMYMOM Ha CPEIHUX
muporax CeepHoll AMepuku. KoppelsiimoHHbIM aHaIu3 pacCMOTPEHHBIX JaHHBIX MTOKa3all, YToO
unaekc F30, a Taxke BpeMeHHOU XOJ €ro 27-THEBHBIX BapualWi JIydlle KOoppeaupyror ¢ Y-
U3ITyYEHUEM U 3JIEKTPOHHBIM COJIEP)KaHUEM IO CPABHEHUIO C APYTUMH 4acTOTaM paJHoanara3o-
Ha, B TOM 4mciie ¢ naaexkcom F10.7.

0.16 0.16 800
—— 410 MHz (RSTN) ]\\ =
'g 0.12 1000 MHz (NoRP) 0.12 - - 600 ?
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Puc. 2.2.1.2.1. Cpenune cuexktpsl JlTomba — Ckapria s COJTHEYHOTO PagdOM3IyueHus (ClieBa);
CrpaBa — YaCTOTHBIC 3aBHCUMOCTH HOPMHPOBAHHON MOIIHOCTH 27-THEBHOW KOMIIOHEHTHI (YepHast KpH-
Bas) M CPEIHET0 3HAYEHHUS IMOTOKA (KpacHas)

My6ankanus:

Setov A., Ratovsky K., Kashapova L. Intensity of 27-day variations in solar emission and
ionospheric electron content // Adv. Space Res. 2024. DOI: 10.1016/j.asr.2024.10.054.
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2.2.1.3. Moanpukanuss ¥ napajuieJu3alus HCXOJHOI0 KoAa MOJYyIMIHPHYECKOH
mojaen nonocgepnt IRI-2016

[IpoekT «Pa3BuTHE HOBBIX METO/JOB TUArHOCTUKU COCTOSHHS aTMOC(Epbl U HOHOC(EPHI
pannopU3NUECKUMU METOaMH C UCIOJIb30BAaHUEM MHCTPYMEHTOB, pabOTAIOMUX B Pa3IMUHBIX
Jyana3oHax 3J€KTPOMarHUTHBIX BOJH». PykoBoaurens — ui.-kopp. A.B. Mensenes. ABTOpsI
pesyasTata — B.A. UBoHuH, K.¢.-M.H. B.I1. JIebenes, n.¢.-m.H. FO.B. fAcrokeBuu.

[TpoBenena napannenu3anus 1 MOIUPHUKAIMS UCXOAHOTO KO/Ia OTYIMIHUPUIECKON MOAETH
nonochepst IR1-2016. [TockoabKy HCXOTHBIN KO JaHHOW MOJETH HANKCaH Ha S3bIKE MPOTpam-
mupoBanus Fortran-77 craporo cranjapra, HEBO3MOKHO BBITIOJTHATH MHOTOTIOTOYHBIE BBIYUCIIE-
HUS C €€ UCIIOJIb30BAaHUEM B TOM BHUJE, B KOTOPOM 3TOT KOJ| MIPEIOCTABISIOT €r0 Pa3pabOTUUKH.
B cBsi3u ¢ 3tuM ¢ momornieto qupektuB OpenMP nansbplil Ko ObUT MOAU(PHUITUPOBAH TAKUM 00-
pazom, 9ToOBI OH MOT KOPPEKTHO BBHITIOIHATHCS B MHOTOMOTOYHOM pekume. Ha puc. 2.2.1.3.1
MPOJEMOHCTPUPOBAH BOCHBMHUKPATHBI MPHUPOCT NMPOU3BOAUTEIBHOCTH Oyiarojaps ONUCAaHHOU
MoUUKAIK (KOMITBIOTEpP C HEeHTpaidbHbIM HporeccopoM Intel Core 19-9900k, 8 snep u 16 mo-
TOKOB, MaKCUMaJIbHasi TakToBas yactoTa 5 I'T'm). B mporiecce TecTupoBanusi KOPPEKTHOCTH HM-
IUIEMEHTUPOBAHHBIX MOIU(UKAINIA ObUIa OOHApYKEeHa KPUTHYECKask OIIMOKa B UCXOJAHOM KO
MOJIEH TIPY MOJICTTMPOBAHUHU KOHIIEHTpAIlMii HOHOB Ha BbICOTAX, HE npeBbimatomux 300 kM Haf
CpPEeIHUM YPOBHEM MOpSsI, U3-3a KOTOPOW MPHU MOIMBITKE MOACTUPOBAHUS MPOPMIS MOJEIb BO3-
Bpamayiia omuOKy. Omubka ycTpaHeHa, U B UCXOMHBIA Koj mocieaHed Bepcuu moaenu (IRI-
2020) pa3paboT4YMKU BHECTH MPEMJIOKEHHOE HCIIPABJICHUE M TaM K€ 0003HAYMIIM €r0 aBTopa
(B.A. UBonuH).

o Bpems BhIno/iHeHnsa moaeuposanns 1 441
E“ 7 BbICOTHOIO (916 To4ex) npodpuas 1R1-2016
= 60 MaKkcHMalkHoe BpeMs BhinosHeHus: 74,9 ¢
E 45 MHHHMAIbHOE BPEMS BBIITOMHEHNA: 9.6 C
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Puc. 2.2.1.3.1. lemoncTparus npupocta nponsBoauteabHoct IRI-2016 ¢ ucmonbp3oBaHuEM MHO-
TOMOTOYHOCTH (CBEPXY) M PE3YNbTAT MOJCIUPOBAHHUS (CHU3Y)

Iyonukanus:

Ivonin V.A., Lebedev V.P., Yasyukevich Y.V. Modification of IR1-2016 source code: im-
provements, parallelization // 2024 4th URSI Atlantic Radio Science Meeting (AT-RASC).
2024. P. 1-4. DOI: 10.46620/URSIATRASC24/COMM1727.
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2.2.1.4. HUccienoBaHue OTKJIUKOB PErHOHAIBHOIO 3JEKTPOHHOIO COJEPKAHUS Ha
reOMATHUTHBbIE COOBITHSI METO/IOM HAJIO’KEHHBIX 310X ¢ MCNoJb30BaHueM AE-uHaekca

[TpoekT «Pa3BuTHE HOBBIX METOJIOB JUATHOCTUKU COCTOSHHS aTMOC(Epbl U MOHOCHEPHI
pannopU3NUECKUMH METOAaMH C MCIOJIb30BAHUEM MHCTPYMEHTOB, pabOTAIONMX B pa3IMUYHbIX
Iyana3oHax 3JIEKTPOMAarHUTHBIX BOJIH». PykoBoaurtens — wi.-kopp. A.B. Mensenes. ABTOpbI
pesynpTata — K..-M.H. K.I'. Parosckuit’, n.¢.-m.H. M.B. Kinmenko?, A.B. Becuun', K.B. Be-
JIIOYEHKO .

"MC3® CO PAH, ’Kd U3MUPAH

IIpoBeneHo uccienoBaHUe CTATUCTHUUYECKUX 3aKOHOMEPHOCTEH OTKIMKOB PETMOHAIBHOIO
ANEKTPOHHOTO CO/IEP KAHUS Ha TEOMAarHUTHBIE COOBITUS B BHICOKHMX, CPETHUX U SKBATOPHAIBHBIX
IUpOTaX. DTH OTKIMKUA MOXXHO pa3fenuTh Ha Tpu Tuna (puc. 2.1.1.4.1): A (monoxurtenbHoe
Bo3myIeHue), N (KOMOMHMPOBaHHOE BO3MYIlleHHEe) 1 V (oTpuImarebHoe Bo3myleHue). [lomo-
JKUTEJIbHbIE MMKU CKOHLIEHTPUPOBaHbl B UHTepBasie 1—4 41 nocie Makcumyma AE, otpunarens-
HBIE UMEIOT MMPOKHUI pa3zdopoc oT 7 10 35 1 mocne Mmakcumyma AE. TTomoxuTenpbHbIE OTKIIUKH B
9KBAaTOPHAJILHON 30HE U CE30HHAs CTPYKTYpa OTKJIMKOB B CPEAHELIMPOTHOM 30HE COOTBETCTBYIOT
KoHUenuu tepmocdepHoit Oypu. IlomgokuTenbHble OTKIUKA B BBICOKOIIUPOTHOW 30HE B ATY
KOHIICTIIINIO HE YKJIaJbIBAIOTCS. B KauecTBe MPUUYUHBI MOJOXKUTEIBHBIX OTKJIUKOB B BHICOKOIIIH-
POTHOM 30HE MPEUIOKEHO YBEINUEHUE TEMIIEPaTyphl JIEKTPOHOB, MPUBOASIIEE K YBEIHMUECHUIO
KBl BEICOT BHEIIHEH MOHOC(HEPHI 1 POCTY IMOTHOTO IEKTPOHHOTO COIEPIKAHUS.
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Puc. 2.2.1.4.1. Ycpenuennnsie AE-unmekco (@) 1 HOHOC(EPHBIE OTKINKH IS SKBATOPHAIBHOMN 30-
HHI (2), cpeqHemupoTHOl (6 — CeBepHoe monmymapue, 0 — HOxHoe) 1 BeicokomupoTHOH (6 — CeBep-
Hoe nonymapue, e — KOxxHoe)
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IMyoaukanus:

Parosckuit K.I'., Knumenko M.B., Becunn A.M., bentouenko K.B. OTknuku pernoHaib-
HOTO AJICKTPOHHOTO COJIEP>KaHUsI HA TEOMAarHUTHBIE COOBITHS B BBICOKHX, CPEIHUX U SKBATOPH-
TBHBIX MIMPOTAX, MOJYYCHHBIC METOJIOM HAJIOXKEHHUS AMOX C HCMojb3oBaHueM AE-uHaekca //
ConreuHo-3emMHast pu3uka (B meyaTu).

2.2.1.5. MeTtoa 3(ppekTHBHBIX BHIYMTAHUIi: padoTa ¢ JaHHbIMU MpKyTCcKoro panapa
HEKOTepPeHTHOI'0 paccesiHus

[IpoekT «Pa3BuTHE HOBBIX METOJOB TUArHOCTUKU COCTOSHHS aTMOC(Epbl U HOHOC(EPHI
paanouU3nUYecKUMHU METOJAAMU C MCIOJIb30BaHUEM HMHCTPYMEHTOB, pabOTAaIOMIMX B Pa3IMYHBIX
Jyana3oHax 3J€KTPOMarHUTHBIX BOJH». PykoBoaurens — wi.-kopp. A.B. Mensenes. ABTOpsI
pesyastata — B.I1. Tammeikos, k.¢.-m.H. C.C. AncarkuH, wi.-kopp. A.B. Mensenes, k.¢.-M.H.
K.I'. PaTtoBckuii.

Pa3zpaboran metoa 3¢ (eKTUBHBIX BHIYUTAHUH, TO3BOJISIIOIIMNA YAYUYIIUTh TPOCTPAHCTBEH-
HOe pa3zpelieHre uaMepenuil Mpkyrckoro panapa HekorepeHTHoro paccesinus (MPHP) 3a cuer
00pabOTKM Pa3HOCTHBHIX MPOQuUIeH MOIIHOCTA CUTHAJIOB HEKOTEPEHTHOTO paccesHus. [Ipemnso-
KEH U MPOTECTUPOBAH MOAXOJ K PEIIeHUI0 0OpaTHOM 3a1aun, OCHOBAaHHBIN Ha aJTOPUTME IJIO-
6anpHOM ontumuzanuu (ISRES). Jlannbiii anroputm He TpeOyeT MOACTPOHKH HadaIbHBIX yCIIO-
BUH Ul pelICHUs U IEMOHCTPUPYET BBICOKYIO YCTOWYMBOCTH. OH OBUT MPOTECTHUPOBAH CpPaBHE-
HUEeM mpoduieil MeKTPOHHONW KOHLEHTPALUHU, MMOJYyYeHHbIX HE3aBUCUMO Pa3HBIMU METOJaMU:
(1) nanubsie UpkyTcroro noH030H1a; (2) aHanu3 mupokomnonocHoro curaana MPHP ¢ pemennem
00paTHO 3a/1auu MyTeM TOJIHOTO Mepedopa BO3ZMOXKHBIX BapHaHTOB; (3) aHAIHN3 Y3KOMOJIOCHBIX
curHanioB UPHP metonoM 3((eKTHBHBIX BBIUMTAHUN C peIIeHHEM OOpaTHOW 3ajaud IyTeM
npumeHenus anroputma ISRES. Pe3ynbrar cpaBHEHHUS BCceX TpeX METOJOB MOKa3ajl KayeCTBEH-
Hoe cornacue (puc. 2.1.1.5.1), mpu 3TOM MeTOA OmpeneneHus JIEKTPOHHON KOHLEHTpAIMKU Ha
OCHOBE aJITOPUTMOB ONTHUMH3AIIMN UMEET HAMHOTO 0oJiee BBICOKYIO MPOU3BOAUTENBHOCTD. [1oa-
XOJI K PEIICHUI0 00paTHOH 3aJjauu ¢ MOMOIIBIO AITOPUTMOB ONTUMHU3AIUN UMEET MEePCIIEKTHUBBI
JUTSL 337124 ¢ OOJBIIKMM YKCIIOM IapaMeTpoB, B TOM YHCIIE [ 3a/1a4 BOCCTAHOBJICHHUSI CIIOKHOTO
npoduIIs AIEKTPOHHON KOHIICHTPAIHH.

N0 ABMIMM HONODOHAD
1O AAHMIM Y IKONGNOCHIK CHEHANOS HPHP
MO SAMHLM WHDORONONOCHOT O CHlwana WPHP

HmMF2, xa

FoFX, My

Puc. 2.2.1.5.1. CpaBHeHue BbICOTHI MakcuMyMa hnF2 u kputnueckoii yacrotsl fo F2, momydenHbIx
MOHO30HI0M (3eieHbie kpuBkie), UPHP ¢ ncnons3oBanmnem y3komnonocHoro curHana (uepusie) u MPHP ¢
HCITOJIb30BAaHUEM IIIMPOKOTIOIOCHOTO curHaa (kpacHsie) st 05.06.2015

Iyonukanus:
TameikoB B.I1., Ancarkun C.C., MenseneB A.B., Patosckuit K.I'. Meton 3¢ pexkTHBHBIX

BBIYMTAHUM: paboTa ¢ maHHbIMH MIpKyTCKOro pajgapa HeKorepeHTHOro paccesHus // ColHeuHO-
3emHas pusuka. 2024. T. 10, Ne 1. C. 68-73. DOI: 10.12737/szf-101202409.
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2.2.1.6. KoMmmiekcHoe wucc/eI0BaHNEe JAWHAMHUKH CpeJHe- M BbICOKOIIMPOTHOIM
noHocepsl CeBepHOro MOJYLIAPHUS B CHOKOWHBIX M BO3MYIIEHHBIX YCJIOBHSAX Ha OCHOBE
aHAJIN3a JaHHBIX MYJIbTHHCTPYMEHTAJIbHBIX HA0II0IeHUI1

[Ipoekt «Pa3BuTHE HOBBIX METOJOB TUATHOCTHUKU COCTOSIHHMSI aTMOC(epbl U HOHOCHEPHI
pannoGpu3MUECKUMH METOJaMH C HCIIOJIb30BAaHUEM MHCTPYMEHTOB, pabOTAIONINX B Pa3IMYHBIX
JIMana3oHax 3JICKTPOMAarHUTHBIX BOJIH». PykoBoautens — wi.-kopp. A.B. MenBenes. ABTOpbI
pesynsrara — K.$.-M.H. M.A. Uepnurosckas®, k.¢.-m.0. K.I'. Partosckuii’, A.I. Ceros', k.¢.-
M.H. JI.C. Xa6HTyeBl, K.¢.-m.H. A.C. }ICIOKeBqu, A.C. Kam/mmHZ, A.E. CTeHaHOBs, A.JO. be-
muHckas, B.B. Berakos®, C.A. FpI/IropLeBa6, B.A. INandenko’

MC3® CO PAH, AAHIMN, *K®UA CO PAH, *‘UHIT CO PAH, *UKUP JIBO PAH, UT'®
VpO PAH, 'M3BMHUPAH

HccnenoBanbl Bapuanuu HMOHOC(HEPHBIX M TEPMOCPEPHBIX MapaMETPOB HaJ PETHOHOM
EBpa3zuu Ha OCHOBE aHAJIM3a JAaHHBIX BHICOKO- U CPETHEIIUPOTHOMH 1eneil HOHO30HAO0B U IpUEM-
HukoB GPS/TJIOHACC B nepuoj CilbHOM MarHUTHOW Oypu B okTsa0pe 2016 r. OT™MedeHsI cy-
IIECTBEHHBIC IIUPOTHBIC U JOJITOTHBIE Pa3IMyUs B OCOOCHHOCTSIX BPEMEHHBIX BapUallli 3JeK-
TPOHHOI KOHILIEHTpalMu HOHOC(HEPHl KaK B CIIOKOMHBIX YCIOBHSX A0 Hadajga MarHUTHOU Oypw,
TaKk ¥ BO Bpems ee paszsutus (puc. 2.2.1.6.1). 3apeructpupoBano nposisieHue 3ddexra npendypu
B BHJIE pOCTAa MaKCHMAJIbHON THEBHON KpuTHUecKou 4acToThl foF2 12 oxTstopst 2016 r. 3a mo-
CYTOK J10 Hayasia MarHuTHOM Oypu. Ha riaBHoil ¢da3e marHuTHO# Oypu HabIr0AasCs Iepexo OT
MOJIOKUTEIBHOTO A dekxTa noHochepHoil Oypu K OTpUIIATEIILHOMY KaK B BBICOKHX, TaK M B
cpenHux mupotax Haj EBpaswueil. Ha BoccTraHoBUTENBbHON (ha3ze MarHUTHON OypH U TOCIe Hee
HaOmonancs 3¢dexT oTpunarenbHol noHocepHoi Oypu. OH ObLT BBI3BaH 00pa3oBaHUEM 00-
HMIMPHBIX oOsacTel aTMOC(EpHOro raza ¢ MOHWKEHHBIM OTHOIIeHHEeM KoHueHTpauuii [O]/[N2]
HaJ pErMOHOM BBICOKHUX U CpeqHuX mupoT EBpazun.
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Puc. 2.2.1.6.1. 1onroTHO-BpEMEHHBIC paclpe/ieieHus] KpUTHYECKOH 4acTOoThI foF2 1o JaHHBIM BbI-
COKOIIMPOTHOW (a) M CpeqHeIMUpOTHON (6) Iereid HOHO30HIOB; MOJHOTO SJICKTPOHHOTO COICPIKAHUS
VTEC 1o JaHHBIM BBICOKOIIMPOTHOM () U CpeaHEIIHPOTHOM (2) nemneii mpuemunkoB GPS/TJIOHACC u
[O]/[N2] na BeicoTax Tepmocdepnt o uzmepenusm GUVI TIMED nan EBpa3sueli Bioib MUPOTHBIX TTO-
aoc (69°-71° N) (0) u (54°-56° N) (e)

43



Hyoankanus:

Yepuurosckas M.A., Parosckuit K.I'., CetoB A.I'., Xaburyes [[.C., ScrokeBuu A.C., Ka-
mumnH A.C., CrenanoB A.E., benunckas A.O., beruko B.B., I'puropneBa C.A., Ilanuenko
B.A. Honocdepnsie u Tepmocdepubie 3pdexts! Hag EBpazueil B BBICOKUX M CPEIHHUX LIMPOTAX
BO BpeMsi MarHUTHON Oypu B okTsa0pe 2016 r. // CoBpeMeHHbIE TTPOOIEMBI TUCTAHIIMOHHOTO
30HAMpOBaHuS 3emid u3 Kocmoca. 2024. T. 21, Ne 5. C. 357-376. DOI: 10.21046/2070-7401-
2024-21-5-357-376.

2.2.1.7. DxcnepuMeHTAJIbHOE HCCJIeI0BAHHE BBICOKOYACTOTHBIX INepeMelialouumxcst
HOHOC(EpHBIX BO3MYIIIEHUI 110 JaHHBIM paanopusndeckoro komimiexkca UC3® CO PAH

[IpoekT «Pa3BuTHE HOBBIX METO/JOB TUArHOCTUKU COCTOSHHS aTMOC(Epbl U HOHOC(EPHI
pannopU3NUECKUMU METOaMH C UCIOJIb30BAaHUEM MHCTPYMEHTOB, pabOTAIOIUX B Pa3IMUHBIX
Jyana3oHax 3J€KTPOMarHUTHBIX BOJH». PykoBoaurens — ui.-kopp. A.B. Mensenes. ABTOpsI
pesynbTata — K.(.-M.H. M.B. Toncrukos, k.¢.-m.H. K.I'. PatoBckuii, wi.-kopp. A.B. Mensenes.

[Tpoananu3upoBaHbl XapaKTEPUCTUKH PACIPOCTPAHEHMs] MEepeMelIaronxcs HoHochep-
HbeIX Bo3MmylueHuid (IIMB), nonydeHnHble ¢ 5-MuHYTHBIM Iiarom. B mpennonoxenuu, uro 1111B
SIBJISIFOTCSL TIPOSIBJICHWEM BHYTPEHHUX TpaBHTanMOHHBIX BOJH (BI'B), xapakrepuctuxu I1MB
AHAIM3UPOBAIKNCH HAa TPEIMET COOTBETCTBHS AMCIIEPCHOHHOMY COOTHOIIeHHIO Bbyccunecka c
y4eToM HelTpasbHOro Berpa. Pe3ynbraTsl Habm0eHui moka3ansl Ha puc. 2.2.1.7.1, 6, rae nse-
TOM IOKa3aHa OTHOCUTeNbHas yactoTta Haomoaenus [IMB. C yuerom Toro, uro BI'B mpeumy-
IIECTBEHHO PACHpPOCTPaHSIOTCS NPOTUB BeTpa, XapakrepucTuku [IMB AomkHBI HaXOAUTHCS HUKE
TUCTICPCUOHHON KpHUBOH (3eNieHble cTpenku Ha puc. 2.2.1.7.1, a). CormacHO COOTBETCTBHIO JHIC-
NEPCUOHHOMY cooTHomueHuto, [IMB MoxxHOo pazaenuts Ha mects rpynn: (0) IIMB ¢ nepuonamu
>30 MuH, NoAaBIIAOIIEe OONBIIMHCTBO KOTOPHIX JEKHUT MOJ KPUBOU JUCIIEPCHOHHOIO COOTHO-
meHust (ncrounukom sBisitoress BI'B); (1) ITMB ¢ nepuonamu <30 mMuH, Jiexaniiue moJi KpuBon
JUCIIEPCUOHHOTO COOTHOILEHUS U yrjamMH HakJIOHEHHUs mo moxyiaio >10° (BbICOKOYACTOTHBIE
BI'B); (2) IIMB, nexaiue mnoj KpuBOM JUCHEPCUOHHOTO COOTHOILIEHHUS U YTJIaMU HAaKJIOHEHHUS
no monyio <10° (orpaxxennsie BI'B). ITMB rpymnn (3)—(5), BblACICHHBIC IBETOM HA PUCYHKE,
HE COOTBETCTBYIOT AUCIIEPCUOHHOMY COOTHOIIEHHUIO (JIEKAT 3HAUUTEIBHO BbIIIE KPUBOI).

Sa'pynna 5b T'pynna

3 I'pynna

Yacrora(1/4)
Yacrora(1/4)

Haxmonenue

Haxkmonenue
a S

Puc. 2.2.1.7.1. 3aBucumocts gactoTsl [IMB oT yrna pacnpoctpaHenusi (HaKJIOHEHHsI) B COOTBET-
CTBHUHM C JUCIIEPCHOHHBIM COOTHOLICHHEM 0e3 yueTa HelTpalbHOro Berpa (a), CMeleHHe YacTOThl BCIe -
CTBHE BO3/ICHCTBHUS BETpa MOKA3aHO CTpENKaMu (3eJeHas — BCTPEYHBIN, KpacHas — IOMYTHBIN); 6 —
OTHOCHUTeIIbHAs YacToTa (mokazana usetoM) HaOmonenust [IMB (otHomenue uncna [1TMB, HabnronaBmmxcs
Ha TAHHOW 9aCTOTE C TAHHBIM HaKJIOHeHHEM K obrmemy unciy [11B, HabmromaBmmxcs Ha JAHHOHW 9acToOTe)
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IIyoaukanus:

TonctukoB M.B., Patosckuii K.I'., MenBener A.B. DkcrniepuMeHTAIbHOE MCCIEAOBAHUE
BBICOKOYACTOTHBIX MEPEMEINAIONINXCS HOHOC(HEPHBIX BO3MYIICHUN MO JaHHBIM paauodu3nye-
ckoro komruiekca MC3® CO PAH // 22-s mexnyHapoanas koHpepeHius «CoBpeMeHHBIE TTPO-
OJ1eMbl TUCTAaHLIIMOHHOTO 30HANpOBaHus 3emiu u3 kocMocay. 2024, XXI1.1.437.

2.2.1.8. MeToa noucKa MUHUMAJILHOI IIMPUHBI HEHPOHHOM ceTH

[Ipoekt «Pa3BuTHE HOBBIX METOJOB TUATHOCTHKU COCTOSIHHMSI aTMOc(epbl U HOHOCHEPHI
pannopU3MUECKUMH METOJaMH C HCIIOJIb30BAaHUEM HHCTPYMEHTOB, pabOTAIONINX B Pa3IMYHBIX
JMana3oHax 3JIEKTPOMarHUTHBIX BOJH». PykoBomutens — wi.-kopp. A.B. MenBenes. ABTOpbI
pesynbrata — K.(.-m.H. O.W. bepurapar

Pa3paboran anropuTM mowcka MUHUMAIBHOTO KOJIWYECTBA HEHPOHOB B TOJHOCBSI3HBIX
CJIOSIX TMPOM3BOJILHOM CETH, pPEIIaIoIIeh 3aJaHHYI0 3a/1auy, KOTOPBIM HE TpeOyeT MHOTOKPATHOTO
00y4YeHUsl CeTH C Pa3IMYHBIM KOJMYECTBOM HEHPOHOB. ATOPUTM OCHOBAH Ha OOYYCHHH HCXOJI-
HOM IIUPOKOM CETH C MUCIOJIb30BAHUEM METO]1a MIEPEKPECTHONU MPOBEPKH (KPOCC-BAIUIAIINN) TIO
KpaiiHelt Mmepe, Ha AByX (oimax. 3aTeM ¢ MOMOIIBIO YCEYEHHOTO aBTOKOIUPOBIIMKA CHHTYIISP-
HOTO Pa3JI0KEHUs, BCTABJICHHOIO MOCJE HCCIEIYyeMOro ciiosi 0Oy4eHHOH ceTH, WIIeTcs MUHU-
MaJIbHOE KOJIMYECTBO HEMPOHOB B PEXKUME TOJIBKO IIPOrHO3a HEMPOHHOM CETBIO, UCXOIS U3 J0-
CTHKEHUS pAaCUYCTHOM METPHUKH KavyeCcTBa IMIPOTHO3a, OMPEAeIIeMON 10 MpejIoKeHHON Gopmyrie
(puc. 2.2.1.8.1). IlokazaHo, 4TO MHUHHMMAJIbHOE KOJIMYECTBO HEUPOHOB B IMOJHOCBS3HOM CIJIOE
MOKHO MHTEPIPETHUPOBATh KaK BHYTpEHHEE (CKPBITOE) CBOWCTBO PEILIEHUS, ONMpeesieMoe ap-
XUTEKTYpOU ceTH, HaOOpOM O00YyYarOIIUX JAHHBIX, IMOJOKEHHEM CIIOS M UCTIOIb3YeMOU METpH-
KOW Ka4yecTBa, U MOXHO OLIEHUTH B NIEPBOM MPUOIMKEHUU AJISl KaXKI0TO CKPBITOTO MOJHOCBS3-
HOTO cJiost. MeTol IpOBEpEeH Ha HECKOJILKMX TECTOBBIX JaTtacerax. MeTon pa3paboTaH AJis TMO-
CJIEAYIOIIEro MPUMEHEHUS B PEIICHUH 3a7]a4 aHaIu3a JaHHbIX KorepeHTHbIX pagapoB MC3d CO
PAH u pa3BuTisi METOJJOB MHTEPIPETUPYEMbIX HEHPOHHBIX CETEN B MPUMEHEHUH K 3TUM 3a]1a4aM.

S a D’ 4]
. Layer 1 . Layer 1
. v | . A
} Layer 2 _ | Layer 2
i Layer n Layer n
v ) v
. Layer n+1 AU
aaE r ‘
( ’ AN
| Layer N v
) Layer n+1
Layer N

Puc. 2.2.1.8.1. ApxuTekTypa MpoBepsieMoi HEHPOHHOM ceTH (@) U crmocod MoncKa MHHUMAJIEHOTO
4rciIa HEHpOHOB B citoe n (6)

IIyoaukanus:

Berngardt O.1. Minimum number of neurons in fully connected layers of a given neural
network (the first approximation) // arXiv:2405.14147 [cs.LG], https://arxiv.org/abs/2405.14147,
DOI: 10.48550/arXiv.2405.14147.
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2.2.2. Teopernyeckue M HKCIEPUMEHTAJIbHbIE MCCIEJOBAHUS PACIPOCTPAHEHUS
AEKaMeTPOBBIX PAaJMOBOJIH B BOJIHOBOXE 3eMJ/isl — HOHOChepa ¢ y4eTOM pacCessHUsI HA
HEPOBHOCTAX NMOACTHJIAIONIEH IMOBEPXHOCTH M HEOJHOPOJHOCTEH MOHOC(epHI pa3IHYHBIX
mMacmrados

2.2.2.1. KoMnieKCHbIH aJIrOpuTM HCCIe0BAHNSI KOPOTKOBOJHOBBIX pagnoTpace

[Mpoekr «TeopeTudeckne U OKCICPUMEHTAIBHBIC HCCIEAOBAHUS PACIPOCTPaHEHUS
JICKaMETPOBBIX PAJMOBOJIH B BOJHOBOJE 3eMJIsi — HOHOC(HEpa C YYETOM pacCesiHHS Ha
HEPOBHOCTSIX TMOJACTHJIAIONIEH IMOBEPXHOCTH M HEOJHOPOTHOCTEH HMOHOC(hEpHl Pa3IUYHbIX
MacmTaboBy. PykoBogutens — n.¢.-m.H. B.W. Kypkun. ABropsl pe3ynbratra — K.¢.-mM.H. C.H.
[Monomapuyk, n.¢.-m.H. B.W. Kypkun, x.¢p.-m.H. H.B. WUnbun, k.¢p.-m.H. B.IL. I'po3os, M.C.
[Ten3uH, k.¢.-m.H. B.B. XaxuHos.

Pazpaboran u  peajn30BaH  KOMIUIEKCHBI  auropuT™M s MOJEIUPOBAHMS
kopoTkoBoHOBBIX (KB) paamoTpacc, BKIOYaOmUN MOAETh Cpelbl, aJTOPUTMBI pacyera
XapakTEepUCTHK CUTHAJIOB M  aBTOMATMYECKOW HMHTEpHIpeTanud HOHorpamMM. Pacuer
xapaktepucTuk KB-curnamoB npoBoIuTCS B paMKax BOJHOBOJHOIO IIOAXO0Ja — METOAA
HOPMAaJIbHBIX BOJIH, C HCIIOJb30BAHUEM BBICOTHBIX NPOQUIICH 3JIEKTPOHHON KOHLEHTpAalUHu U
3 PEKTUBHON YaCTOThl COYAAPEHHMH SJIEKTPOHOB, a TaKXe »3JICKTPUUYECKUX IapaMeTpoB
NOCTWJIAIONIEH IMOBEPXHOCTH B 3a/JlaHHBIX TOYKAax BAOJNb paauoTpacchl. PaccuuTeiBaroTcs
JUCTAaHIIMOHHO-YaCTOTHBIE, YaCTOTHO-YIJIOBbIE M aMIUIUTyIHbIE XapakTepuctuku KB-curnanos
C YYeTOM TIapaMeTpPOB IPUEMHBIX U MEpPelJaloIluX aHTEHHO-(QUIEPHBIX yCTpoHCTB. B
KOMIUIEKCHOM aJITOPUTME CHSTHI OIPAaHUYEHUs HAa HM)KHHUE TPaHMIIBI YaCTOTHOTO JMAIa30Ha U
JUINHY PaAMOTPacChl, YTO IO3BOJIAET MOJENHUPOBaTh Xapakrepucthuku KB-curnanoB kak s
KOpOTKUX (puc. 2.2.2.1.1), Tak 1 1u1 CBEPXUIMHHBIX paguotpacc (puc. 2.2.2.1.2). JIns ananusa
SKCHEPUMEHTAIbHBIX JAHHBIX HAKIOHHOTO 3oHAMpoBaHus (H3) peanus3oBaHa aBTomMaruyeckas
0o0paboTKka M HHTEpHpeTanuss HoHorpamm. lIporpaMMHBIE MOAYNIM pacueTa YacTOTHBIX W
aMIUIUTYAHBIX ~ XapakTepucTuk curHamoB H3  ucnmone3yroTcss s MOAEIMPOBAHUSA
XapaKTEePUCTHUK CHUTHAJIOB BO3BPATHO-HAKIOHHOTO 30HIUPOBaHMA. Pe3ynabTaTtel  paboOTHI
KOMIUIEKCHOTO ~@JITOPUTMa MOTYT OBITh HCIOJb30BAHbI U ONpEAEICHUs AMAlla30HOB
ONTUMAJIBHBIX pab0YMX YacTOT U JJIS aJalTaliy PaJAUOCUCTEM K YCIOBHIM PacIpOCTPaHEHHS.

h, km
N /
400 hiff)
o
/)
200 =T AF1_~f.(h)
-
T
0

0 2 4 6 8 10 12 f,MInu

Puc. 2.2.2.1.1. VNoHorpamMmma BEpTHKAJbHOTO 30HIUPOBAaHUS (YEpHBIE TOYKH) M PE3yIbTaThl
MOJICIIMPOBAHUS BBICOTHO-4acTOTHOW Xapaktepuctuku h'(f) (kpacHas nuHMSA) MO MPOQHIIO TUIA3MEHHOM
gacrtotsl fe(h) (GopmoBast nmHwist)
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Puc. 2.2.2.1.2. Nonorpamma H3 Ha KpyrocBeTHOH Tpacce M pe3yNbTaThl MOJICIUPOBAHHUS W
HMHTEpIpeTanuu (KpacHas JIMHUA) MOJOB pacipoctpaHenus 17F2 u 18F2 (4ucio oTpakeHHH TPaeKTOPHU
pacnpocTpaHeHus curHamna oT F2-ciost noHochepsl)

Myoaukanumn:

ITonomapuyk C.H., Unsun H.B., Kypkun B.W., Ilen3zun M.C. IIpumeHeHne BOJIHOBOIHOTO
MOJIXOA JJIsl UCCIIEOBAaHUS KOPOTKOBOJIHOBBIX pajnuorpacc // PaguoTexHUKa M 3JIEKTPOHHKA.
2024. T. 69, Ne 6. C. 513-523. DOI: 10.31857/S0033849424060028.

[Tonomapuyk C.H., Kypxkun B.U., WUneun H.B., Ilensun M.C. MogenupoBanue KB-
panuoTpacc Ha OCHOBE BOJIHOBOJHOTO nojaxoxaa // Comneuno-3emHas ¢pusuka. 2024. T. 10, Ne 2.
C. 99-108. DOI: 10.12737/szf-102202409.

ITonomapuyk C.H., I'pozoB B.II. ABToMaruyeckass HHTEpHpeTalus HOHOIPAMM
HaKJIOHHOTO 30HJUPOBAHHS HA OCHOBE THOpUIHBIX anroputmoB // CoilHeuHO-3eMHas (pu3uKa.
2024.T. 10, Ne 2. C. 109-118. DOI: 10.12737/szf-102202410.

2.2.2.2. Bo3amyuieHnsi HOHOC()EPHOT0 PAIHOKAHAJA BO BpeMsl FeOMArHUTHBIX Oypb B
HosiOpe—nexkadpe 2023 r.

[Tpoext «Teoperndyeckne © HSKCIEPUMEHTAIBHBIC MCCICIOBAHUS PACIPOCTPAHCHUS
JeKaMEeTPOBBIX PAJMOBOJIH B BOJIHOBOJAE 3eMisi — HOHOchepa C Y4YEeTOM paccesHus Ha
HEPOBHOCTSX TMOACTWJIAIONICH TOBEPXHOCTH M HEOJHOPOJHOCTEH HOHOChEpHl pa3IUYHBIX
MacmtaboBy. PykoBogurens — n.¢.-m.H. B.U. Kypkun. ABtops! pe3ynbratra — K.¢.-M.H. C.H.
[Tonomapuyk, k.¢.-M.H. H.A. 3onoryxuna.

HccnenoBanbl BO3MYIIEHUSI HOHOC(HEPHOTO pajdOKaHaja BO BpeMsl MarHUTHHIX Oypb B
HOsI0pe—nexadpe 2023 1. Ha OCHOBE DKCIEPUMEHTATIBHBIX JAHHBIX HAKJIOHHOTO 30HIMPOBAHUS HA
cybaBpopanbHbIX Tpaccax Maragan — Hpkyrck m Hopunbck — MHpkyTck. YcTaHOBIEHBI
MEXKIUJIaHETHbIE MCTOYHUKM MArHUTHBIX Oypb M OIpENEeNeHbl KPYIMHOMACIITAOHBIE CTPYKTYpPbI
MOHOC(EPhI, BIUSIONIME HA YCIOBHS PACIpPOCTPAHEHUS PAJAMOBOIH BO BpPeMs I€OMarHUTHBIX
Bo3MylleHUH. Ha wmoHOrpamMmmax HaKkJIOHHOTO 30HJUPOBAaHUS B BEUEPHHE W HOYHBIE Yachl
PETUCTPUPYIOTCS  JOMOJHUTENbHBIE  X-CHTHAJIBI €  33JepKKaMH W MaKCHMaJIbHBIMH
HaOmomaeMbiMu - yactotamu  (MHY), mpeBbIIaronMMu  COOTBETCTBYIOIIME — IapaMETPhI
CTaHJAPTHBIX MOJIOB PACIIPOCTPAHEHHs PaJIMOBOJIH B HEBO3MYIIEHHBIX yCIOBUAX. VX mosiBIeHHE
MOXXET OBITh CBSI3aHO C pedpakiMeil paauoBOJIH Ha MOJSAPHON CTEHKE TIIAaBHOTO MOHOC(EPHOTO
npoBasia (I'UII) u paccesHueM Ha MEJIKOMACIITAOHBIX HEOJHOPOAHOCTAX. YCTAaHOBJEHO, YTO
cunbHbIe Bapuanmu MHUY (puc. 2.2.2.2.1) 1 0COOEHHOCTH MOJOBOM CTPYKTYpPhl CUTHAJIOB (pHC.
2.2.2.2.2) cBsi3aHbl C U3MEHEHUsAMHU UpoTHOro mnosokeHust ['MII u sxBaTropuanbHON IpaHUIIbI
muddy3HbIx BeIChIMaHuil AMeKTpoHOB (I'JIB) oTHOCHTENBHO CpemHEW TOYKHM PaguoTpPacchl B
YCIOBHSIX YCHJICHUS JIEKTPUUECKOTO TOJIS MarHUTOC(hEepHOI KOHBEKIMH Ha ITIaBHOH (asze Oypb.
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Puc. 2.2.2.2.]. Bapnaunn MHUY (a), naBapuanTtaeix mmpot ['UI1 u I'/IB Ha mepuauane 120° E (6),
HaIPsHKEHHOCTH AJIEKTPHUECKOTO TTOJIsI MarHuTocepHoi KoHBeKIuu (8) mia 4-10 HosOps 2023 1.:
3eJIeHbIe MPSMOYTOJIFHIKN — Hadano OypH, cepble — CTYyIEHH INIaBHOHU (a3bl Oypu
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Puc. 2.2.2.2.2. loHOrpamMMbl HaKJIOHHOTO 30HAMPOBaHMA Ha Tpacce Maragan — UpkyTck (a—6) Ha
rIaBHOU Qaze Oypu

Hyonukanumn:

[Monomapuyk C.H., 3omoryxuna H.A. Bosmymienuss MOHOCHEPHOTO paauOKaHAIA BO
BpeMsI MarHUTHBIX Oypb B HostOpe—aexadbpe 2023 rona // Comneuno-3emHuas ¢pusuka. 2024. T. 10,
Ne 4. C. 91-105. DOI: 10.12737/szf-104202410.

[Tonomapuyk C.H., 3omoryxuna H.A. Bo3mymenuss noHochepHOro paavokaHajia BO
BpeMsi MarHUTHBIX Oyph B HosOpe—nexadbpe 2023 rona // Marepuansr XXX MexyHapoJHOTO
cumriosnyMa «OnTtuka atMochepsl U okeana. duznuka armocdeps». 1-5 utonsa 2024 r., Cankr-
Ietepoypr. Tomck: U3zn-so MOA CO PAH, 2024. C. E63-E68. DOI: 10.56820/0A030E11.
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2.2.2.3. OcobennocTn HOHOC(EPHBIX BO3MYIEHHIi, COMPOBOKIABIIAX MATHUTHYIO Oypro 14—
20 suBaps 2022 r.

[Mpoekr «TeopeTudeckre U HKCIEPUMEHTAIbHBIC HCCICIOBAHUS PACHPOCTPaHEHUS
JEKaMEeTPOBBIX PAJUOBOJIH B BOJIHOBOJAE 3eMisi — HOHOchepa C Y4YEeTOM paccesHUs Ha
HEPOBHOCTSIX TMOACTHJIAIONICH TOBEPXHOCTH M HEOJHOPOIHOCTEH HOHOChEpHl pa3InYHBIX
MacimtaboBy. PykoBogurenr — n.¢.-m.H. B.W. Kypkun. ABTopsl pe3yasrata — A.¢.-M.H. B.1.
Kypkun, x.¢.-m.H. H.A. 3onotyxuna, k.¢.-m.H. C.H. [Tonomapuyk, x.¢.-m.H. A.B. Oiinan, x.¢.-
M.H. K.I'. PaToBckuii.

BoimonHeH aHanmu3  HMOHOCQEPHBIX  BO3MYILEHUH, COMPOBOXKAABIIUX  YMEPEHHYIO
MarHuTHy10 Oypro 14-20 saBapst 2022 1., ¢ 1ENbI0 UCCIAE0BAHUS BIUSHUSA KPYITHOMACIITAOHBIX
MOHOC(EpPHBIX HEOTHOPOJHOCTEW Ha YCIOBUS PACIpPOCTPAHEHHUS JIE€KaMETPOBBIX PaJHOBOJIH.
Hcnonb3oBanuch JaHHBIE BEPTUKAJIBHOIO W HAKIOHHOTO 30HIMPOBAHHUA HOHOCHEPHI,
nonydyeHHsie B CeBepo-Boctounom pernone Poccum, a Takke KB-pagapoB M MarHUTHBIX
oOcepBaropuii. AHaIU3 JaHHBIX TIOKA3all, 4TO BO BpeMsi noHochepHoit Oypu 14-20 suBaps 2022
., COMPOBOKIABIICH MAarHUTHYIO Oypro, HaOMIOAAIUCh CIIEAyIomKue OCOOCHHOCTH: 1)
MOJIYHOYHO-YTPEHHEe YyBEIMUYEHHE MaKCHMaJIbHON HaOII0MaeMOil 4acTOThl OJHOCKAYKOBOTO
mona (MHY1F2) pacnipoctpanenus KB-pamnoBonn Ha tpaccax Hopunbsck—Topsl 1 Maragan—
Tops! 14 sHBaps; 2) HOuHBIE ycuiIeHUs (QIyKTyaruii kputuaeckor yactorsl F2-cnost B UpkyTcke
n MHUIF2 na Ttpacce Maragan—Toper 15 stHBapsi; 3) yrpeHHe-monyneHHble Es-cioum ¢
npeaenbHBIMU YacTOTaMU, AOCTUTraBmMMU 7 MI'11 Ha CpeaHUX MIMPOTaX B BOCCTAHOBUTEIHHYIO
¢dazy Oypu. [lokazano, uro mnaBHoe yBennuenne MHU1F2 nwa 100 % na tpacce Hopuiabck—
Topsl, HauaBmIeecs yepe3 3 4 mociie Hayana raBHOU (asbl, U pe3Koe, MPOU3OIIEANIEe MEKIY
nByMsi ceancamu 3oHAMpoBaHus nosbimieHne MHY1F2 na ~ 70 % Ha tpacce Maranan—Topsl
yepe3 6 4 mocie Havala TIIaBHOW (a3bl MOIIM OBITH CBSA3aHBI C MPUOIIKEHHEM MOJSPHOU H
skBaropuanbHOi creHok ['UIT k cpegaum Toukam paauotpacc (puc. 2.2.2.3.1).

@, rpan

MHU1F2, Ml

T ;
14 15 . 16
Jens saueapa 2022 r.

13 14 15 16 17
JHenr saueapa 2022 r.

Puc. 2.2.2.3.1. VI3MeHeHHs1 UCTIPaBICHHON T€OMarHUTHOW MIMPOTHI aBpOpalbHOTO oBana (cepas
¢urypa) u nua ['MII Ha monrorax 105° m 120° E (nuumu), a takke MHU1F2 Ha Tpaccax Hopuibck—
Topel u Maranan—Topsl (ciesa); Bapuanuu SME-mHaexca 1 H-KOMIOHEHTBHI T'€OMAarHHUTHOTO ITOJIS
(cripaBa). Ha neBoii BepxHel maHenu rOPU30HTAIBHBIMU JIMHUSMHU OTMEYEHBI IIMPOTHI CPETHHUX TOYEK
panuorpacc

IMyoaukanus:

Kurkin V.1., Zolotukhina N.A., Ponomarchuk S.N., Oinats A.V., Ratovskii K.G. Specific
Features of ionospheric disturbances accompanying the magnetic storm of January 14-20, 2022
/I Geomagnetism and Aeronomy. 2024. Vol. 64, no. 6. P. 869-880. DOI:
10.1134/S0016793224600784.
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2.2.2.4. KoMmjiekcHoe wucc/el0BaHHEe JHHAMHKH CpedHe- H BbICOKOIIMPOTHOM
HoHocepsl CeBepHOro NMoJylIapusi B CIIOKOMHBIX M BO3MYILIEHHBIX YCJI0BHAX HA OCHOBe
aHAJIN3a JAHHBIX MYJIbTHHHCTPYMEHTAIbHBIX HA0TI01eHH i

[Tpoexkt «TeopeTnueckre | JKCHEPUMEHTAJIbHBIE HCCIEIOBAaHUS PacIpOCTPAHEHUS
JICKaMETPOBBIX PAaJMOBOJIH B BOJHOBOJAE 3eMJsi — HOHOCEpa C YYETOM pacCesiHHS Ha
HEPOBHOCTSIX TMOJCTUJIAIONICH MOBEPXHOCTH M HEOJHOPOJHOCTEH HMOHOCHEPHl pa3IMUHBIX
macmTaboBy. PykoBogurenr — a.¢p.-m.H. B.M. Kypkun. ABTopsl pe3ynprata — K.(.-M.H.
M.A.qepHI/IFOBCKaﬂl, A.T. Ceros’, K.p.-m.H. K.T'. ParoBckuit’, K.¢.-m.H. A.C. Kanmumun®, 1.¢.-
m.H. A.E. Crenanos®,

1I/IHCTHTyT comueyHo-3eMHON pmukn CO PAH, r. Upkyrck; 2 ApKTHYECKHil H aHTAPKTHIECKHI HAy4YHO-
HCCIIeIOBATENBCKUI HHCTUTYT, CankT-IleTepOypr; 3I/IHcmTyT KOCMOGU3NIECKUX UCCiIenoBaHui U adpornomun CO
PAH, r. Sxytck.

Puc. 2.2.2.4.1. PacniofokeHHUEe HOHO30HIOB BBICOKO- U CPEAHEIIMPOTHBIX eBpasHiicKuX Iieneit (a);
PACIOJIOKEHNE HOHO30HIOB BHICOKOIIMPOTHOH ST OTHOCHUTEIBHO CEBEPHOTO MOJSIPHOTO Kpyra (6)

[Tpoananu3upoBaHbl JOJITOTHO-BPEMEHHbIE BapUallMU IapaMEeTpoOB HOHOC(Epbl HaL
EBpa3uiickuM KOHTHHEHTOM Ha OCHOBE JAHHBIX MM BBICOKOIIMPOTHBIX MOHO30HAOB BIOJb
mmpoTHOTO Kpyra ~70° N (reomarHuTHbIe mUAPOTH OT 58° 10 65°) B HONTOTHOM cekTope 26—
171° E (puc. 2.2.2.4.1) BO BpeMs SKCTPEMAIbHBIX MAarHUTHBIX Oyph 24-rO IMKJIa COJHEYHOMH
aktuBHOCTH B MapTe (Dst = —223 uTin) u utone (Dst = —204 uTa) 2015 r. [{yisg aHanum3a OTKIMKa
MOHHU3AIMN HMOHOC(HEpbl HAa T'€OMAarHUTHBIC BO3MYILEHHS HCIIOJIB30BAINCH CpPEAHEYACOBBIC
3Ha4YeHUs1 KpUTHYecKoi 4acTtoThl foF2 cimos F2 wmonocdepsr. OTMEUEHBI CHIIBHBIE Pa3IHYUs
BpeMeHHBIX Bapuanuii foF2 s aHanmm3ampyeMbix MepHoOIOB MarHMTHBIX Oypb, KOTOpBIC,
BEPOSATHO, CBSA3aHBI C XapaKTEPHBIMU OCOOEHHOCTSIMH CE30HHOTO U CYTOYHOro Xoja (hoHOBOM
BBICOKOIITUPOTHON HOHOC(Epsl AaHHOro reorpaduueckoro peruoHa (puc. 2.2.2.4.2). Ha
[JIaBHBIX M PaHHUX BOCCTAHOBHUTENBHBIX (Pa3aXx MarHUTHBIX Oypb HaOIIOJAINCh TEPUOJIBI
OJPKAyTOB PAJUOCUTHAIOB HMOHO30HAOB. OTMeuUeHBl pa3iuyusi B XapakTepe peakiuu
noHocepsbl Ha FeOMarHUTHBbIE BO3MYIIEHHUS, CBSI3aHHBIE, MO BCEH BUIUMOCTH, C CE30HHBIMU
0COOEHHOCTSIMH BO3HUKHOBEHHS TOJOXHUTEIbHOM WIM OTPHLATENBbHOW (ha3bl MOHOCHEpHOU
OypH B pa3Hble ce30HbI rojia. TeHIeHINs MOBBIIEHUS HOHU3AMKA HOHOC(hEphl HaJ OOIIMPHBIM
pernonom Bocrtounoit um 3anmannoit CubOupu m EBpombl mocie 3aBeplieHHs] 3KCTpeMalbHOM
MarHuTHOM Oypu B Mapte 2015 T. Mo TaHHBIM IIENMU BRICOKOIIMPOTHBIX HOHO30H/IOB MOXKET OBITh
CBsi3aHa ¢ 00pa30BaHHEM HaJ 3TOM TeppuTOpuei obnactu yBenuueHHOro otHomieHus [O]/[Na].
[Togo6HBIN poCT MOHM3AKUK HOHOCGEPHI ¢ MoBbIMIeHHeM 3HadeHui foF2 orHOCHTENBbHO (hoHa
MOYKHO paccMaTpuBaTh Kak spKoe mposiBieHue 3¢dekra mocneneiicTBrus MarHuTHBIX Oypb.

50



Mapt 2015 . WioHb 2015 T.
M2

“ s wm Nesex (UT+12) 51 52 3 M M2
' h . - R -
2 ¢ Lo i PP PR ] I 1 Neaex (UT+12)
5. B " H - PR F - a’ . ca o |
g - + T — — F— 5 e D— ; e
Eaq o e b A - . £5 [ P T N e o
44 1 N - al v e -
‘n| 503 1603 ".Uﬂl 1!.?0 1903 2003 03 2203 B 2303 403 W03 W03 2702 ?‘wmﬂ oy w":: 20.06 2106 2208 h* 2406 24506 2606 2106 28.06 29.06 30.06 o107 0207
] ! ' ranck (UT+09) B o .
R A - ! ~ S8 T 14 NP Wuranex (UT+09)
a A T A N A LY 4o~ z O . -~
Y L S =
g, I R B AR = o VAR S : CAT— 2 e
3 4 PR aa ~ A o F oy &5 R BN TR e PP
£ 24 L T : I - k) 24 N e * A
T T T T T — T T T T T T T T . —_ “ - v - r - r . .
1503 1603 1703 |H.Il] 1903 2003 2903 2203 I' 2303 403 2503 2603 2703 2803 IHOd 3003 20,06 2108 ?2 08 FaTy 24,06 2506 : 26.06 2708 28.06 2908 30,06 8107 207
10 §o , 5D Hopunuex (UT+0T, ¥q o ]
e o4 4 PO a, B Hopneek (UT=0T) L7 R ' Hopunucs (UT+0T)
a P : S T TS LR e e ST 11
£ . Teg ) Hi s ELRS T : ; ” et v
Fy P ; = 7 = os i o S — e .
54 A v Y B ﬁ‘ | ! | L o -
Tt L 3 R T : - : , : :
1503 18603 1703 1803 1903 2003 2103 XIO3 ) X303 2403 2503 2603 2703 2B03 2003 30.03 2006 .08 FZ-W hu‘ 24.06 506 : 26.06 T0e 20,06 .06 30.06 e az2or
10 b -+ N o ]
a} b . & Canaxapa (UT+05) : Lo ! ' Canexapa (UT+05)
f.ln A L ST R A e L -
S, 4 S P . S5 : ' =S A
& - 2 T R . " S - T . - os 1 WA T -]  —
5 ‘j’ R R TV e 8 T &, | I bl kY,
2 N N i
1503 1603 ".0? ‘Hh] 18.03 2003 2103 2203 : 2303 2403 2503 2603 2703 2803 103 003 20,06 .08 k!nﬂl 08 24.06 506 | 26.06 0 28.06 06 30,06 o107 o2or
104 G Amaepua (UT+04) 8 Pl ] Ampepma (UT+04)
v o N T A s BAPTPNE R :
5 A ESIMY L N T O e o —— —— T
§ 4 NI SRS 551 N e T —
24 F : H : .
R ———— R - — - T — T T v T - .
1503 1603 ”.0# 1803 19.03 2003 103 2203, 2203 2403 2503 P03 2703 2803 2903 1003 20,08 .08 R?Dq ?J“[ 24.08 506 2008 Toe 28,08 08 30,08 o107 azer
104 Lo N> Nosoaopo (UT+03) 2 R ] Nososepo (UT+03)
a4 o - - ' — a3 . PLE B - A0 '
2 . o 1 . P R £y A 20 : !
5 5]~ L . S "‘\’ S . - — .‘_ " T T
g TP sy - L S A N S W S 54 ) o e T o N FTERSTEE
24 . W ohi 4 - w o R
—— R e T 3 T ' e - ' v ' - ;
1500 1603 1703 1803 1003 2003 2163 2200 2303 2403 2503 2603 2003 2003 2903 2003 W06 Iee  R2OR  PASE 306 2506 (3606 F06 W08 TS MB6 o7 ozor
14 ' Copanxions (UT+02) ] e Copankions (UT+02)
Z B ~ ~, ) Aa -
E L PR AT A AL = A
o ol - - = A L e e
5 e TR - s e .. i v . R L - VS
T . F SO . < 2
24 ) N
" —_— — T — - : - : - :
1503 1603 1708 1803 1903 283 IEI 0¥ 2303 M0 IS5 I3 Z0AI 0D 203 W0 ! . B0F 2408 2506 (2606 2706 2006 2906 006 007 0207
[ M- [ : ———— - 1
210 1603 |7.u:|\.\q€yf'm! 1103 2203 2303 2403 2601 603 2000 /A3 2903 30.03 d -w@iﬁc‘ 06 am06 106 W06 0LT  ezer
300 Barn 2015 ropa 2 Dlevs 2015 roga

Puc. 2.2.2.4.2. Bpemennnie (UT) Bapumarun f,F2 (depHble TOUKM) MO HaHHBIM HOHO30HIOB
BBICOKOLIMPOTHOH LeNH U Bapuauun uHaekca Dy 11 MarHuTHBIX Oypb B MapTte (@) u utone (0) 2015 r.:
YepHBIC CIUIOIIHBIC TOPU3OHTAIBHBIC JMHUM — CpEeIHEeCYTO4Hble YpoBHHU f,F2, paccuurannbie mo 14
CIIOKOWHBIM JTHSM J0 MOMEHTa Hadajia Oypb; KpacHbIC CIUIONIHbIC IOPU30HTAIbHBIC JIMHUN — JTHMHEHHBIC
TpeHIbl BpeMEHHbIX Bapuanuii f,F2; BepTHKajIbHBIC IITPUXOBHIC JIMHHUM — MOMEHTHI Hadaia Oypu (c
OyKBO#1 «S») 1 MOMEHTBHI MAKCUMYMOB HHTCHCUBHOCTH MarHUTHBIX Oypb (¢ OyKkBOit «M»)

IIyoaukanus:

UYepnurosckass M.A., CeroB A.I'., ParoBckuii K.I'., Kamummna A.C., CrenanoB A.E.
W3menunBoCcTh MOHU3AIMKU HMOHOCGeEphl Haa EBpasueill mo JaHHBIM IENU BBICOKOIIMPOTHBIX
HMOHO30HOB BO BpeMsI SKCTPEMaIbHBIX MarHUTHBIX Oyph 2015 r. // Comneuno-3emHas (usuka.
2024. T. 10. Ne 2. C. 38-52. DOI: 10.12737/szf-102202404.

2.2.2.5. PeanunzoBana MHOI'0IO3UIIMOHHAS ceTh JJYM-U0HO30HA0B  JJIH
HEeNpPepbIBHON0 MOHUTOPHUHIA  XAPAKTEPHUCTHK  IepPeMelalIuXcsl  HOHOC(epHBIX
BO3MYILIEHHH B A3MaTcKOM pernoHe Poccun

[Ipoext «Teopernueckue H HKCIEPUMEHTAJIBHBIE HWCCIEAOBAHUS PAaCIpPOCTPAHEHUS
JEKaMETPOBBIX PAJUOBOJIH B BOJIHOBOJIE 3eMisi — HOHOChEepa C YYETOM paccesHUs Ha
HEPOBHOCTSX TOJCTHJIAIONIEH MOBEPXHOCTH M HEOJHOPOIHOCTEH HOHOC(EpPhl pPa3IMYHBIX
Macmtabosy. PykoBogurens — n.¢.-m.H. B.W. Kypkun. ABTops! pesynprara — a.¢.-m.H. B.W.
KypKI/IHl, k.p.-Mm.H. A.B. TomrecHsrii!, M.B. I_[eILpI/IKl, K.p.-Mm.H A.IO. Benunckas’, A.U.
Momnenseknit’, K.¢.-M.H. O.A. Jlapiorns’, A.B. Codpum’.

"Mucturyr commeuno-semuoit dusukn CO PAH, r. Wpkyrck; “MHCTHTYT He(TerazoBoil Teoloruu

reopmukn uM. A.A. Tpopumyka CO PAH, r. HoBocubupck; 3I/IHCTHTyT KOCMOGHU3HYECKUX HCCIECIOBAaHUN U
pacupoctpanerus pagunoBosH JIBO PAH, r. [TapaTtynka.

NC3® CO PAH cosmectHo ¢ UHIT CO PAH u UKWP JIBO PAH opranuzoBan
HETpPEpbIBHBIA ~ MOHUTOPUHT  COCTOSIHMS ~ HMOHOC(ephl 1O  JaHHBIM  BEPTHKAIBHOTO,
cmaboHAKJIOHHOTO M HakioHHOro 3oHaupoBaHus (B3, CH3 u H3) B oOmupHOM A3uaTcKOM
peruone Poccuu (puc. 2.2.2.5.1).
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VYyaleHHbl pekUM 30HAMPOBaHUS (CO CKBaXHOCThIO | MuH u meHee) npu B3 u CH3
noHochepsbl MO3BOJSIET  pPEANU30BaTh  ANTOPUTMBl  BBIYMCICHHUS CKOPOCTH  JABM)KECHHUS
HOHOC(EpHBIX BO3MYLIEHMH C MacmTabaMu JECATKM KHJIOMETPOB UM MCCIIEOBATh
Mophooruueckue 0COOEHHOCTH TaKUX BO3MYILEHUN MPU Pa3IUYHON COTHEYHOM aKTUBHOCTH B
3aBUCHUMOCTH OT CE30Ha U BPEMEHM CYTOK.

Peanu3zanust 30HOMpPOBaHMS CO CKBaXHOCTHIO 5 MHH Ha OJIHOCKAyKOBBIX Tpaccax H3
MO3BOJISIET HMCCIIE0BAaTh XapAaKTEPUCTHKU IEPEMEIIAIONINXCS HOHOC(EPHBIX BO3MYILICHUN
(ITMB) ¢ mnpocTpaHCTBEHHBIMH MacITadaMyd COTHH KHJIOMETPOB B CYONOJSApHOH U
CPEIHEUIMPOTHON HOHOC(hEpe B Pa3IMUHBIX TeIHOre0(U3NYECKUX YCIOBUSX. BbIsBIeHa
BBICOKAsi CpeJHECYyTOYHas BepoATHOCTh peructpauuu [IMB nHa wonorpammax H3 mus
cpenHemmmpoTHRIX panuoTrpacc (mo 40-50 %). Ilpu >TOM CYTOUHBIM XOI BEPOSTHOCTHU
peructpanuu [TNB Py Ha cpennemmpoTHBIX paaroTpaccax B A3uaTckom peruone Poccun nmeet
SPKO BBIPAKECHHYIO CE30HHYIO 3aBUCUMOCTh. [l 3uMHeEro ce3oHa HaOMIOnaeTcs IHEBHOM
MakcuMyM Pi. B netHuii ce30H MakcuMyM P IpUXOIUTCS Ha HOYHBIE Yachl MECTHOTO BPEMEHU
B CPEAHEH TOYKE COOTBETCTBYIOILIEH TpacChl. B BECEHHUI U OCEHHMI CE30HBI PETMCTPUPYIOTCS
CYIIECTBEHHbIE HM3MEHEHUsI KaK BeposTHOCTH peructpamuu [IMB oTto gHA KO JHIO, Tak M
JUIMTENIBHOCTU perucrpanuu otaeiabHbIX [1MB B Teuenue cyTok.

A (52.34° L 16°E)
B (51.58°N 103.78°E)
C (52.52°N 103.86°E)

Hopunbck
€906 8005

| Hosocuému pc
840,830

Topel

T T - | T T
80 120 160
A0AroTa

Puc. 2.2.2.5.1. Tpacchl c1abOHAKIOHHOTO 30HIUPOBAHMSI HOHOC(HEPH B OKPECTHOCTH T. MIpKyTCKa
(crieBa) u Tpacchl HAKIIOHHOTO 30HIUPOBAHUS B A3MaTCKOM peruoHe Poccuu (cripaBa)

IMyonukanuu:

Jlapronun O.A., Kypkun B.U., PeiOkuna A.A., Ilognecusiii A.B. Onpeaenenne ckopocTu
JIBYDKEHUST MOHOC(EPHBIX BO3MYILIEHHH 1Mo AuHamuke U-o0pa3HbIX TpeKoB Ha MOHOrpammax //
['eomarneTnsm u asponomusi. 2024. T. 64, Ne 2. C. 265-271. DOI: 10.31857/S0016794024020091.

Kurkin V.1, Podlesny A.V., Tsedrik M.V., Soph’in A.V. Seasonal and daily features of the
characteristics of medium-scale traveling ionospheric disturbances in Asian Russia in years of
moderate solar activity // Geomagnetism and Aeronomy. 2024. Vol. 64, no. 3. P. 369-375. DOI:
10.1134/S001679322460005X.

2.2.2.6. IIpocTpaHCTBEHHO-BPeMEHHOE Pa3BHTHE MOIJIOLIEHUS] KOCMUYECKOro IIymMa
Ha Cy0aBpOpPaJbHBIX IIMPOTaX MO [JAHHBIM MYJIbTHCTAHIUOHHBIX HaO/II0deHUl ¢
NMOMOIILI0O HA3eMHBIX PUOMETPOB

[Tpoext «Teoperndyeckue H HKCHEPUMEHTAIBHBIE MCCIEIOBAHUSA PACIpPOCTPAHEHUS
JICKaMETPOBBIX PaJMOBOJIH B BOJHOBOJAE 3eMJsi — HOHOCHEpa C YYETOM pacCesiHHS Ha
HEPOBHOCTSIX MOJACTHJIAIOIIEH IOBEPXHOCTH M HEOJHOPOJHOCTEH HOHOC(hEphl pPa3INYHbIX
macmtaboB». PykoBogurens — a.¢.-m.H. B.M. Kypkun. ABrops! pedynprara — Y. Kato', K.
Shiokawa®, Y. Tanaka®**, M. Ozaki®, A. Kadokura®**, S.-i. Oyama'*, k.¢.-m.1. A.B. Oitnar’,
M. Connors’, k.d.-m.u. J1. Banmes®.

lI/IHCTI/ITYT HCCIIeI0BaHUHM OKOJI03EMHOI0 KOCMUYECKOro IpocTpancTsa, Haros, Snonus; 206LeuI/IHeHHLH71
LCHTP MOICPKKHU UCCICIOBAHUH B 00JIACTH HAyKH O NaHHBIX / [[eHTp HaAyKH O JaHHBIX B 00JACTH MOJAPHOM cpe-
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np1, Taunkasa, SAnoxus; 3YHHBepCI/ITeT TTOBBIIIICHUS KBaTUPUKAIIUHU, Xasma, SAmoHus, 4I/IHCTI/ITYT MOJISIPHBIX UCCIIe-
noBanni, Taunkasa, SnoHus; SYHI/IBCpCI/ITCT Kananzasel, Kanansasa, Slnonus; *UC3® CO PAH, Upxkytck, Poccus;
"Vuupepenrer Arabackn, Atabacka, Kanana; *HCTHTYT KOCMOGUM3HYECKIX HCCIeT0BaHmi 1 adporoMud uM. FO.T.
[Taepa CO PAH, Sxyrck, Poccus.

YBenuueHne MOTIOMEeHUsT KOCMUYECKOTO PaIUoITyMa B aBPOPATBHOM B CyOaBpOpaibHOM
obnactsax (aBpopanbHOe moriomieHue, All) CBA3BIBAIOT C YBETUYCHUEM DIICKTPOHHON TUIOTHOCTH
B D-o0mact noHoc(hepsl U3-3a BBICHIIAHKS 3JICKTPOHOB BBICOKO# sHepruu (>30 xk3B). B Hacro-
see BpeMsl UCCIEAOBAHUN MPOCTPAHCTBEHHO-BpeMEHHOro pa3BuTus All Ha ceTu Ha3eMHBIX
CTaHIIMM, pacIpeeIeHHbIX 110 JOJITOTE B Cy0aBpOPAIbHBIX HIMPOTaX, I/I€ MEPEMEIINBAIOTCS Ya-
CTHIIBI TUIA3MBI C IMPOKUM JUANa30HOM JHEPTU, HEMHOTO H TJI00aTbHOE MPOCTPAHCTBEHHO-
BpeMmeHHoe pacnpenenenue All m3ydeHo HemoctatouHo. B paMkax ucciiemoBaHWs M3ydallach
JONTOTHAs MPOTsHKEHHOCTh All Mo TaHHBIM OJTHOBPEMEHHBIX PUOMETPUYECKUX HAOIOICHUN Ha
mecTu cyoaBpopanbHbIX cTaHnusx B Kanane, Ansicke, Poccun n Mcnmanauu. CtaHmuu pacmoio-
’KEHbI TPUMEPHO Ha 60° ceBepHOl MarHUTHOW MHUPOTHL. OHOBpEMEHHBIE HAOIIOIEHUS MTPOBO-
TuIuch ¢ okTs0ps 2017 r. mo mapt 2021 r.

Nzyganock npoctpancTBeHHoe pa3Butre All Bo BpeMs cemu cyOoOypb, COMPOBOKIABIINX
reoMarHuTHyIo O0ypro 25-28 asrycra 2018 r. [lokaszaHno, s Bcex ceMu cyOOyph Ha HEKOTOPBIX
CTaHIMSIX HAOJIIOIAT0Ch YCUJICHHUE TOTIIONICHHUs MOoClie Havana cyo0ypu. B msatu cnydasx ycu-
nenue All Hagamock okoso noyHoun U o6aacts All pacmmpsutack Ha BOCTOK. JIBa Apyrux ciy-
Yasi IOKa3bIBaIOT pacmpoctpaneHue obnactu All Ha 3aman u npotuB nBwxkeHust Comnia. Pac-
mupenre odmactu All Ha BOCTOK yka3bIBaeT Ha Jpeiid) Ha BOCTOK BRICOKOIHEPTETHUECKHUX DJICK-
TPOHOB, KOTOpHBIE SBISAIOTCS UCTOUHUKOM All, u3-3a rpajgrieHTa U KPUBU3HBI TEOMArHUTHOIO T10-
ns1. Pacmupenue obmactu All Ha 3amag MOXKET COOTBETCTBOBATh PACIIMPEHHUIO Ha 3amaj olJa-
CTH MHXXEKIIUH CyOOypH M3-3a 3JEKTPUUECKUX TOJIeH, HalpaBJICHHBIX U3 PACCBETHOM 00JIacTH B
obmacTh 3akata. CienoBareiabHO, MPOCTPAHCTBEHHO-BpeMeHHOe pa3Butue All Ha cybaBpopasib-
HBIX IIHUPOTAX COOTBETCTBYET Apeli(y 3MEKTPOHOB BBICOKUX SHEPTUN BO BHYTPEHHEH MarHuTO-
chepe.

Cratuctnueckuil aHanu3 3a nepuon ¢ 2017 mo 2020 r. mokasas, 4ro camasl BbICOKas 4a-
CTOTa BOSHUKHOBEHHMS pe3kux noBeimeHuid Al HaGmomaercss B HOubto, B 22—08 4 MarHuTHOTO
MECTHOTO BPEMEHH, a camMasi HU3Kasl 4acToTa — BOJIHM3U cymepek, B 17—-21 4 MarHuTHOro MecT-
HOTO BpeMeHH. CTaTUCTHUYECKHU MOKa3aHo, 4To 00JacTh pe3koro ycuneHnus All pacmupsieTcs Ha
BOCTOK Ha pacCBETHOW CTOpOHE W Ha 3amaj] Ha BeuepHeil ctopoHe. CKoOpocTh pacmmpeHust o0ma-
ctu All oka3zanach HECKOJIBKO BBIIIE PE3YJIHTATOB MPEABIAYIINX HCCIEA0OBAaHUN B aBPOPATIBHOM
30He. KoppensimoHHBIM aHANU3 M aHaJIu3 METOJIOM HAJIOKEHHBIX 3M0X MOKa3aJM, 4YTO MHTEH-
cuBHOCTb All 3aBHCHT OT B;-KOMIOHEHTBI MEXIIJIAHETHOTO MarHUTHOT'O OIS, Ey-KOMIIOHEHTBI
MEXIIJIAHETHOTO dJIeKTprudeckoro mnois, uHaekcoB SYM-H u SME. Takum oOpazom, ycuieHue
AIl Ha cy0aBpOpaNbHBIX MIMPOTAX TECHO CBSA3aHO C COJHEYHBIM BETPOM U T€OMAarHUTHOW aK-
TUBHOCTBIO, & XapakTepUCTUKU pacrnpocTpaHeHus: All cOOTBETCTBYIOT JUHAMHKE AJIEKTPOHOB
BBICOKMX SHEpPIruil BO BHYTPEHHEN MarHutocdepe.

Myoaukanumn:

Kato Y., Shiokawa K., Tanaka Y., Ozaki M., Kadokura A., Oyama S.-i., Oinats A,
Connors M., Baishev D. Longitudinal development of cosmic noise absorption based on
multipoint observations at subauroral latitudes during storm-time substorms on 25-28 August
2018 // Journal of Geophysical Research: Space Physics. 2024. Vol. 129, no. 1, e2023JA031950.
DOI: 10.1029/2023JA031950.

Kato Y., Shiokawa K., Tanaka Y., Ozaki M., Kadokura A., Oyama S.-i., Oinats A.,
Connors M., Baishev D. Spatiotemporal development of cosmic noise absorption at subauroral
latitudes using multipoint ground-based riometers // Journal of Geophysical Research: Space
Physics. 2024. Vol. 129, no.7, e2023JA032206. DOI: 10.1029/2023JA032206.
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2.2.2.7. KoMiuiekcHOe HCCJIeJ0BAaHME JAWHAMHKH CpelHe- M BbICOKOIIMPOTHOMI
HoHochepsl CeBepHOro NMoJylIapusi B CIIOKOMHBIX M BO3MYLIEHHBIX YCJI0BHAX HA OCHOBe
aHAJIU3a JaHHBIX MYJbTHHHCTPYMEHTAJIBHBIX HA0II0IeHU

[Mpoexr «Teoperndyeckue ¢  HIKCIIEPUMEHTANbHBIE HCCIEAOBAHUS  PACIPOCTPAaHEHUS
JIEKaMETPOBBIX PaJIOBOJIH B BOJIHOBOIE 3eMJIsl — HOHOC(Epa C yUETOM paccessHUs Ha HEPOBHOCTSIX
MOACTUJIAIONIEH TIOBEPXHOCTH U HEOAHOPOAHOCTEH HOHOC(Ephl pPa3IUYHBIX MAacIITaboB.
PykoBogurenrs —  a.p.-m.H.  B.M.  Kypkun. ABtopel  pesymbrara  —  K.(p.-M.H.
M.A. qepHI/IFOBCKaHl, K.p.-m.H. K.T. Parosckuit’, A.I. Ceros, k.¢.-m.H. J1.C. Xa61/ITyeBl, n.¢.-
m.H. A.C. Sciokesuy’, k.p.-mH A.C. Kanummn?, n.¢.-mH. A.E. CrenaHos’, K.(p.-M.H.
AXO. Benuuckas’, k.p.-Mm.H. B.B. BbI4KOB®, k.p.-m.H. C.A. FpPIFOpBeBa6, K.(].-M.H.
B.A. ITanuenko’.

"Mucruryr conneuno-zemuoii dmsukn CO PAH, HpkyTck, ApKTHYSCKHH M AHTAPKTHYCCKHH HAYHHO-
nccienoBaTebckuii UHCTHTYT, CaHkT-IleTepOypr; 3I/IHCTI/ITyT KOCMO(HU3NIECKUX UCCIICOBAHUNA M adPOHOMUH HM.
IO.T. llapepa CO PAH, r. SIkyrck; *UrcTuTyT HedTerasoBoii reonoruu u reodpmsuku um. A.A. Tpopumyka CO
PAH, r. HoBocubupck; "MHCTHTYT KOCMO(H3HIECKHX HCCICIOBAHMI U pacrpocTpanenus paguosons JBO PAH,
r. [TaparyHka; GI/IHCTI/ITYT reopusuku um. FO.I1. Bynamesuya YpO PAH, r. ExarepunOypr; 7I/IHCTI/ITYT 3€MHOI0
MarHetusma, HoHocepbl U pacripoctpaHeHus paauoBoiH uM. H.B. ITynikosa PAH, r. Mocksaa.

HccnenoBanbl Bapuaud HOHOCHEPHBIX M TepMOCHEPHBIX MapaMeTpOB HaJ PETMOHOM
EBpazun nyreM aHanu3a [OaHHBIX BBICOKO- M CPEIHELIMPOTHOM LENed HMOHO30HIOB U
npuemMaukoB GPS/TJIOHACC B mepuop cuiabHOW MarHUTHOW Oypu B okTsiOpe 2016 1. (pwc.
2.2.2.7.1). OTmeueHbl CYLUIECTBEHHBIE IIMPOTHBIE W JIOJTOTHBIE Pa3IM4Msl BO BPEMEHHBIX
BapHalUsIX AJIEKTPOHHON KOHLIEHTpAallMU MOHOC(EpPHl KaK B CHOKOMHBIX YCJIOBHUSX IO Hadala
MarHUTHON OypH, Tak U BO BpeMs €€ pa3BUTHsA. 110 JaHHBIM BBICOKOIIMPOTHBIX MOHO30HIOB B
Kurancke, Amaepme, JloBozepe, ComaHKione U CpeaHEIIMPOTHBIX MOHO30HIOB B IlaparyHke,
Sxyrcke, UpkyTcke 3apeructpupoBat 3¢ ekt npeadypu B BUIE pOcTa MAaKCUMAaJIbHON JTHEBHOM
KpuTHueckoit gactothl foF2 12 oxrsabps 2016 r. 3a moJaCyTOK 10 Havajga MarHUTHO# Oypu. Ha
I1aBHOH (ha3e MarHUTHOM Oypu HaOIIOANCS MEPEXO[ OT MOJOKHUTEIBHOTO K OTPHUIIATEIIEHOMY
ahdexty wmoHocdepHOoir Oypu Kak B BBICOKMX, TaK W cpeaHuX ImmpoTax EBpasun. Ha
BOCCTAHOBHTENIBbHOH (haze MarHuTHOM OypH M mocie Hee HaOmonancs 3((eKT oTpHIaTeIbHON
noHocdepHoit Oypu m0 BoccraHoBiieHus HoHOchepsl 20-21 oxTsa6pst 2016 r. 10 ypoBHS
CHOKOWHBIX JHEeH. OCcOOEHHO SIPKO Mepexoa OT POCTa NMEKTPOHHOW KOHIIGHTPALMU K PE3KOMY
craay TposSBWICS B HOHOcdepe cpemHux mmHpoT EBpasun. Oddext orpunarenbHOn
noHoc(hepHoil Oypu Ha BOCCTAaHOBUTEIHHOU (ha3ze MAarHUTHOUM OypH OBbLT BBI3BAH 00pa3oBaHUEM
OOIIMPHBIX 00IacTeit atMoc(epHOro rasa ¢ MOHWKEHHBIM OTHOMICHHEM KoHIeHTparmii [O]/[N;]
HaJl BBICOKO- U CPEHEIIMPOTHBIM pernoHoM EBpaszum.
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Puc. 2.2.2.7.1. Jonrotao-spemennbie (UT) pacmpenenenust f,F2 mo manusiM BbiCOKO- (a) ©
CpemHeInpoTHOH (6) 1eneil HoH030HI0B; VTEC 1o JaHHBIM BBICOKO- () U CPEIHEIIHMPOTHOM (2) mereit
npuemaukoB GPS/TJIOHACC u [O]/[N;] Ha BeicoTax TepMmocdepsl o usmepenusmM GUVI TIMED nag
EBpasueii Bonb mmpoTHeIx moioc 69°—71° N (0) u 54°-56° N (e); BepTHKalIbHBIMH IITPUXOBBIMH
JMHUSIMU TTOKa3aHbl MOMEHTHI Ha4yajia Oypy U MaKCMMyMa MarHUTHOH Oypu

Myoaukanumn:

UYepnurosckass M.A., PatoBckuit K.I'., CeroB A.I'., Xaburye [1.C., fcrokeBuu A.C.,
Kamumuu A.C., CrenanoB A.E., benunckas A.1O., berukoB B.B., I'puropseBa C.A., [TaHuenko
B.A. Honocdepnsie u repmocdepnsie 3¢ dexrsr Hax EBpazueil B BBICOKUX M CPEIHHUX HIMPOTAX
BO BpeMsi MarHUTHOW Oypu B okTs0pe 2016 r. // CoBpeMeHHBIE TTPOOJIEMBI TUCTAHIIMOHHOTO
3oHaMpoBaHus 3emin U3 kocmoca. 2024. T. 21, Ne 5. C. 357-376. DOI: 10.21046/2070-7401-
2024-21-5-357-376.

UYepnurosckas M.A., Patosckuii K.I'., CeroB A.I'., Xaburye H.C., Kamummun A.C.,
CrenanoB A.E., benunckas A 1O., berukos B.B., I'puropsesa C.A., [lanuenko B.A. JlonrotHsie
HEOJTHOPOAHOCTH HOHOCepHoil wuoHu3zauuu B CeBepHOM MOJyHIApUU U HUX CBiI3b C
BO3MYIICHUSMU TEPMOCHEPHOTO MOJIEKYISIPHOTO Tra3a BO BpeMsl reoMarHuTHOU Oypu // Ontuka
atMocdepsl U okeaHa. Puszmka arMocdepbl: COOpHHK MOKIAMOB XXX MexXmayHapoIHOTO
CHUMIIO3uyMa [DJEKTPOHHBINH pecypc]. DIeKTpoH. TeKcToBble, rpad. nanneie. Tomck: M31-Bo
HOA CO PAH, 2024. C. E130-E133. DOI: 10.56820/0A030E17.
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2.2.2.8. Bapnanuy HaMHU3IHKX HA0II0JaeMbIX YACTOT BO BpeMsl PEHTI€HOBCKHX COJI-
HEYHBIX Benblmek kiaaccoB M u X B anpese 2022 r.

[Ipoekt «Teopernyeckue U 3KCIEPUMEHTAIbHBIE UCCIIEIOBAaHUS PACIpPOCTPAHEHUs JIeKa-
METPOBBIX PaJHOBOJH B BOJIHOBOJIE 3eMJIsl — HMOHOC(Epa C yUeTOM paccesHUsI Ha HEPOBHOCTSIX
MOJCTUJIAIOIIEH TOBEPXHOCTH U HEOHOPOJHOCTEH HOHOC(HEPhI Pa3NIUYHBIX MaciiTaboBy. Pyko-
Bogutenb — n.¢.-m.H. B.U. Kypkun. ABtopsl pesynbrata — B.A. WBanosa’, K.¢p.-M.H. A.B.
Hoz[neCHHﬁl, A N. HozmenLCKHﬁZ.

"Mucruryr conneuno-semuoii pusnku CO PAH, pkyrck; 2MHCTUTYT KOCMO(GH3HIECKHX HCCICIOBAHUN 1
pacnipoctpanenus paguoBoiH JIBO PAH, r. IlapaTtynka.

B3peiBHBIE TIpoliecchl BbiAeneHus sHepruu B atmMocdepe CoiHIla, Ha3bIBaeMble COJHEY-
HBIMH BCIIBIIIIKAMH, OKa3bIBAIOT 3HAYUTEIILHOE BIHSHUE Ha BepxHIOW arMmocdepy 3emuu. Coin-
HEYHbIE BCIIBIIIKK B PEHTT€HOBCKOM JMAla30HE BBI3bIBAIOT POCT MOHU3ALMK HA BhICOTax 00ja-
cteit D u E nonocdepsl. [{1s ananm3a OTKIMKOB HOHOC(HEPH! Ha COTHEYHBIE BCTIBIIIIKKA HA OCHOBE
JAHHBIX HAKJIOHHOTO 30HAMPOBAHMSI UCIIONIb3YyeTCsl HauHu3as Habmonaemas yactora (HHY).

IIpoBenen ananmu3 orkaukoB HHY Ha ceMb pEHTIEHOBCKMX COJIHEYHBIX BCIBIIIEK KJIACCOB
M u X B anpene 2022 r. JlaHHBIE HAKJIOHHOTO 30HIWPOBAHMS OBUIM TIOJYYEHBI Ha Tpacce Mara-
naH — Toper mpotspkeHHOCThIO 3100 kM. Koopamnarer mepemarunka B Maragane — 60° N,
150.7° E, npuemnuuka B noc. Topsl (Bypsarus) — 51.8° N, 103° E. MutepBan Mexay ceancamu
30HAMPOBaHUAMH 5 MUH. O0paboTKa JaHHBIX OblIa BHIMOJIHEHA B UHTEPAKTUBHOM PEXKHIME.

Maxkcumanbaoe yBenndenne HHY mo cpaBHEHHIO CO CIIOKOWHBIM YpOBHEM OBLIO 3aperu-
CTPUPOBAaHO BO BpeMs HaumOoJiee WHTEHCUBHBIX COJIHEUHBIX BCmblmek kimaccoB X1.1
(17.04.2022), M7.2 u X2.2 (20.04.2022), M9.6 (21.04.2022) (puc. 2.2.2.8.1). OTKIOHEHHE HaK-
HU3IIUX HAONIOJAaeMbIX YaCTOT B MOMEHTBI 3THUX PEHTT€HOBCKUX COJTHEYHBIX BCIIBIIIEK JTOCTUTa-
10 9 MI't1. Bo Bpemst Gornee crnaObix comHeUHBIX Bembliek Bapuanuu HHY nocturamu 4-7 MI .

He ! 17.04.2022 X1-1 HEY, MU X2.2  20.04.2022

15 15
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ST 71 — T T 1 61— LA B S E——
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18 mHHY,Mru = 21.04.2022 1° JHHY, Mry 25.04.2022 18 HHUMIL o
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12 12—'- 12 -
g 9 — g —

. 3 ] 30.04.2022
6T T 71— T Tr1r TTr 171 6T T T T T T T

1 1.5 2 25 3 1 1.5 2 25 3 4 4.5 5 5.5 6

UT, yac UT, vac UT, vac

Puc. 2.2.2.8.1. Bapuarmun HHY Bo BpeMst peHTI€HOBCKHUX COTHEYHBIX BCIBIIIEK

IMyonukanus:

NBanoa B.A., Ilomnecusiii A.B., Ilognensckuii A.M. Bapuanuum HauHU3IMIMX
HAOJI0TAEMBIX YacTOT BO BPEMsI pEHTITC€HOBCKHX COJIHEYHBIX BCIIBINIEK Ki1accoB M u X B amperne
2022 r. // Ontuka atmocdepsl U okeaHa. dusmka arMochepsl: COOPHHK AOKIANOB XXX

MexayHapoIHOTO CUMIIO3UyMa [DJIeKTPOHHBIN pecypc]. DIEKTPOH. TEKCTOBBIE, rpad. JTaHHBIC.
Tomck: M3n-8o MOA CO PAH, 2024. C. E158-E161. DOI: 10.56820/0A030E24.
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2.2.3. U3yyeHue cOCTOSSHMSI M JAMHAMUKHM aTMocdepbl 3eMiiM Ha Pa3InYHBIX

BpPeMEHHBIX MacwmiTadax moj  BJAHSHHEM reo(PM3HYeCKHX, KOCMHYECKHMX U
AHTPOINOIreHHBIX BO31efCTBUI
2.2.3.1. AHaqmm3 JMHAMHUKH TpomocepHOro OTKJIMKA HAa  Bapuanuu

JIEKTPUYECKOr0 NMOTEHIHAJA BO BpeMsl O04YeHb OOJIbIIMX FeOMATHHUTHBIX Oypb 23-r0
COJTHEYHOT'0 HMKJIA

[IpoekT «M3ydeHue cOCTOSIHUS M JUHAMHKA artMocdepbl 3emim Ha pa3IdYHBIX
BPCMCHHBIX MacmTaGax 1o BJIINSIHUEM I‘GO(bI/I3I/I‘IeCKI/IX, KOCMHUYCCKUX M AHTPOIOTCHHBIX
Bo3nelicTBui». PykoBomurens — akan. I'.A. XKepeGrioB. ABTOpHI pe3ynbTaTa — K.(.-M.H.
A.A. KapaxansH, k.¢.-m.H. C.1. MonoapIx.

N3ydyeno moBeneHne TpomochEepHOro OTKIMKA Ha BapHalUHd dSJICKTPUUECKOTO
noteHimana (O11) nonocdhepsl Bo BpeMs IBYX MOIIHBIX T€OMAarHUTHBIX Oyph 23-TO IMKJIA
COJTHEYHON aKTUBHOCTH, OJM3KUX IO YPOBHIO T€OMAarHUTHOW BO3MYIICHHOCTH. Oyps C
nocteneHHbIM HadajaoMm 15.07.2000 u Oyps ¢ BHe3anmubiM Havaimom 20.11.2003. Tloka3zaHo,
yro BO Bpems Oypu 20.11.2003 MuHuManbpHas 3aAep)kKKa OTKIMKA METEoNapaMeTpoB Ha
Bospactanue OII cocraBmsuia 1-6 4: ocaxaenHodt Boabl W, 1 49, yxomsmiei
JuIMHHOBOJIHOBOU panuanuu (Y JIP) — 3 4, Bepxueit o6maunoctu Ci — 6 4 (puc. 2.2.3.1.1, q,
6). Bo Bpems Oypu 15.07.2000 makcuMyM TpormocqepHOro OTKIMKA ObLT 00jIee 3HAYUTEIHLHO
CABUHYT IO BPEMEHH OTHOCHTENbHO Makcumyma JII: yBenmuuenue W, Habmoqa10Ch Yepes 6
4, yMmenbinenne YJIP — gepe3 12 4, yBemuuenue Ci — uepes 18 u (puc. 2.2.3.1.1, s, 2).
OOHapyXeHO, YTO aMILIUTY/Ia OTKJIMKA MeTeonapaMeTpoB Ha Bapuanuu D11 mpuMepHO BIBOE
MeHbIe Bo Bpems 0ypu 15.07.2000, uem Bo Bpemst Oypu 20.11.2003.

20 HosOps 2003 1. 15 mrons 2000 r.

1. xB Dst,uTn 37 xB Dst.uTn
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Puc. 2.2.3.1.1. Anomanuu DIl (xpacHas nuuus), Dst-unnexca (uepHas juuus) (a, ) u
MmereomapaMeTpoB (6, 2): YJIP (3enenas nuuus), obmaunocts BepxHero spyca (Ci, ¢uomeToBas
nuHnst), ocaxaeHHas Boxa (W, x 107, CHHSIs JIMHNs) 33 7-IHCBHBIA HHTEPBAI BO BPEMs TCOMATHUTHBIX
Oyppb 20 HOs0pst 2003 1. m 15 mrons 2000 r. BepTukanbHas TMHUS — HavajJo T€OMAarHUTHOW OypwH.
Honw no ropuzonTansuoit ocu coorserctByeT 00:00 UT nust Hauana reoMarHuTHOM Oypu

Iyonukanus:

Kapaxansn A.A., Mononeix C.M. Otknuk Tporocdepsl Ha COIHEYHOE BO3/CHCTBUE BO
BpeMst coobrtuii 15 mromst 2000 roga u 20 HosOps 2003 roma // XXX MexayHapoaHbIi
cumno3uyM «Ontuka atMocgepsl u okeaHa. @usmuka atmocgepsr», Cankr-Ilerepoypr, 1-5
utonisg 2024 r. Coopuuk marepuanon. Tomck: M3garenscteo MOA CO PAH, 2024. C. 1165-
1168. DOI: 10.56820/0A030E30.
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2.2.3.2. KoppesiiuOHHBbI aHAJH3 KOPOTKONEPHOJAHONH BOJTHOBOW AKTHBHOCTH B
o0sacTu Me3onay3bl u F2-ciioe nonocdepni

[Mpoektr «M3ydyeHne COCTOSHHS W JOWHAMUKHA aTtMocdepbl 3eMIM Ha pPa3IMYHBIX
BPEMEHHBIX MaclTadax IOJ BIUSHUEM TeoPU3NYeCKUX, KOCMHUYECKHX M aHTPOMOTE€HHBIX
BO3/ciicTBUIY. PykoBoguTtens — akan. [.A. XKepebuoB. ABTOpsl pe3ynbrata — K.¢.-M.H.
N.B. Mensenesa, k.¢.-m.H. K.I'. PatoBckuii, k.¢.-m.H. M.B. Tonctukos.

[IpoBeneHo wuccnenoBaHHE  KOPOTKONEPUOTHOW  HM3MEHYMBOCTH C  IEPHOJAMHU
BHYTPEHHUX TIpaBUTallMOHHBIX BoiH (BI'B, mepuomst 7 < 8 u) temmepaTypbl 00JacTH
Me30mMay3pl Glpm W MakCHMyMa dJeKTpOoHHOW koHIeHTpamuun oNpF2 1o maHHBIM
CHeKTpoMeTpuyecknx u paguopuznuecknx mimepenuit B MC3® CO PAH B 2013-2018 rr.
Ce3onnbiii xon oIy, u oNyF2, ycpemHeHHBIX MO BCeM TrojaaM, TOKazaJl HMX BBICOKYIO
KOpPENSIUI0 ¢ MaKCUMyMOM B 3uUMHUH mnepuon (puc. 2.2.3.2.1). Ilpu paccmorpenun 0e3
YCpEOHEHHs] COTJIaCOBaHHOCTh BapHalMid 3aMETHO YXYAIIAETCS, OJHAaKO CYIIECTBYIOT
OTJIeTbHBIC MHTEPBAJIBI, KOT/Ia ToBeneHne 61y, U oNyF2 nMeer cormacoBaHHBIN XapakTep.
3HaueHns KOY(P(GUIMEHTOB CKOJB3SIMIEH Koppemsauuun o1y, u oNyF2 nHa 27-gHeBHOM
UHTEepBaJie 0e3 CIBUra SBISIOTCS HU3KUMHU, OJMM3KUMH K HYNIO. YUeT BPEMEHHOIO CIIBUTA
NPUBOANUT K CYIIECTBEHHOMY pocTy Koppemsaiuu (1o ~0.5-0.6). Poct koppemsaiuu npu
BPEMEHHOM CIBUTE€ MOXET OBbITb 00BsACHEH TeM, uTo BI'B-akTuBHOCTH MOAymUpYyeTCs
IUTAHETapHBIMU  BOJIHAMM, PACHPOCTPAHSIOIIMMUCS CHU3Y BBEpPX, M 3aICPKKA MOTYT
BBI3BIBATHCSI 3aI1a3/IbIBAHUEM BOJHBI B HOHOC(HEPE OTHOCUTENILHO Me30C(ephl.

KoadduumweHt koppenauumn ~0.818

alTm, K
oNmF2, %
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Puc. 2.2.3.21. Ce30HHBIH XOA HW3MEHUMBOCTEH Oy (KpacHas IUHHSA) M MaKCUMyMa
3IEKTPOHHOM KoHIeHTpaluu 6Ny F2 (uepHas nuHUs), yCpeaHeHHbIH Mo Bcem rogam (2013-2018 rr.)

Iyonukanum:

Mensenesa W.B., Patosckuii K.I'., TonctuxkoB M.B. KoppensuuoHHblil aHanus
KOPOTKOIIEPHOIHOM BOJHOBOM aKTMBHOCTH B 0OyacTH Me3omay3bl U F2-cioe monochepst //
XXX MexnayHaponuslii cumnosuym «OnTuka atMocdepsl U okeana. @u3uka aTMochepsly,
Cankrt-Ilerepoypr, 1-5 utons 2024 r. Coopuuk matepuanon. Tomck: M3garensctBo MOA CO
PAH, 2024. C. 1126-1130. DOI: 10.56820/0OA030E22.

Medvedeva 1.V., Ratovsky K.G., Tolstikov M.V. Correlation analysis of short-period
wave activity in the mesopause region and F2 layer of the ionosphere // Atmospheric and
Oceanic Optics. 2024. (nmpuHsATa B 11€4aTh).
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2.2.3.3. Ce3onHble Bapuanuu armocepHbix npumeceii B baiikajibckoMm peruone
MO JAHHBIM CNYTHUKOBBIX Ha0OoaeHniit AURA MLS

[Ipoektr «M3ydeHHe COCTOSHHS W JIWHAMUKHA aTtMocdepbl 3eMiIM Ha pPa3IMYHBIX
BPEMEHHBIX MacHTadax IOJ BIUSHUEM TeoPU3NYECKUX, KOCMHUYECKHX M aHTPOMOTE€HHBIX
BO3/cicTBUIY. PykoBoguTtens — akan. [.A. XKepebuoB. ABTOpsl pe3ynbrata — K.¢.-M.H.
N.B. Mensenesa, A.B. Tarapuukos, k.¢.-m.H. 1.K. Enemckuii, A.B. CayHkuH.

[IpoBeneHo wucciaenoBaHUE CE30HHBIX Bapualliid  KOHIIEHTpAUi  aTMOC(hEepHBIX
npumeceir CO u H»O nan balikanbckum pervoHom. [[insi aHanmmsa KMCIIONIb30BaHbl JaHHbBIE
MHUKPOBOJIHOBOTO paguoMerpa MLS, ycranoBnenHoro Ha cinytHuke Aura EOS, 3a mepuon
2010-2021 rr. AHanM3UPOBAINCH JAHHBIC IS BHICOTHBIX ypoBHEH B auamaszoHe 215.4-10
rlla (~11-32 kM) Hajg HaceleHHBIMH TyHKTaMu c. XopuwHCK (52.17° N, 109.77° E) u m.
XKuramnoso (54.81° N, 105.15° E). B yka3aHHOM BBICOTHOM JHMAIa30HE CIIyTHUKOBBIC JTaHHBIC
no koHueHtpanuu CO npenctaBieHbl 171 9 BBICOTHBIX YpOBHEH, 3HAUYEHUSI KOHIIEHTpalUU
H,O — gnna 17 BeicOoTHBIX ypoBHeW. [[ns BpemeHHoro uHtepBasna 2010-2020 rr. mns
KOKIOr0 IYHKTa IIOJIy4E€Hbl YCpEOHEHHbIE [0 BCEM TIOJaM CE30HHbIE BapUalluu
KOHIIEHTPAIIUH aHAM3UPYEMbIX KOMIIOHEHT ISl K&KJIOTO BBICOTHOTO YPOBHS OTIENIBHO IS
JTHEBHBIX W HOYHBIX ycnmoBui (puc. 2.2.3.3.1). ComocraBieHre MOJYyYCHHBIX PE3YJIbTaTOB C
NOBEJICHUEM KOHIEHTpaluii arMocepHblx npumeceid B 2021 r. BBIIBHWIIO MOBBIIIEHHOE
coaepxkanue CO nnsa c¢. XOpUHCK B HIOJIE—aBIyCT€, KOIJa B AHAIM3UPYEMOM PETHOHE
Ha0JIr0/1aJ1ach TOBBIIICHHAS 3aILIMJICHHOCTD OT JISCHBIX 1MOXkapoB (puc. 2.2.3.3.1, q, 6).
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Puc. 2.2.3.3.1. Bapuanuu xonuenrparuu CO Ha BbICOTHOM ypoBHe 215.4 rlla (~11 kM) mo
JIAHHBIM JTHEBHBIX (@, 6) U HOYHBIX (8, 2) TIPOJICTOB CITyTHUKA HAJ PETMOHOM C. XOPHHCK (a, 6) H II.
JKurasnoso (6, 2): TOHKHE W TOJCThIC CHHHE JIMHUM — YCPEIHEHHBIC IS BPEMEHHOTO HWHTEpBasa
2010-2020 rr. ¥ crakeHHbIEe MO 31 IHIO CKOJB3SIIUM CPEIHMM COOTBETCTBCHHO; CEPhIC U YCPHBIC
muHun — HaOmopasmuecss B 2021 r u criaxeHHble 1o 31 JHIO CKONB3SIIAM  CPEIHUAM
COOTBETCTBEHHO

Iyonukanus:

Mengsenesa W.B., TarapuukoB A.B., Egemckmit M.K., Caynkun A.B. Ce3oHHBIC
Bapualuy aTMOC(EepHBIX INpuMecedl B ballkaabCKOM pernoHe Mo JaHHBIM CITyTHMKOBBIX
HaOmonenuit Aura MLS // CoBpeMeHHBIE TIPOOJIEMbI AUCTAHIIMOHHOTO 30HANPOBAHUS 3eMIIH

u3 kocmoca. 2024. T. 21, Ne 2. C. 315-324. DOI: 10.21046/2070-7401-2024-21-2-315-324.
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2.2.3.4. HccaenoBaHue MeXKIro0BbIX BapHaluil TeMmepaTypbl Me3omay3bl H
MaKCHMYMA 3JICKTPOHHOH KOHIEHTPALUH

[Ipoext «M3ydyeHue COCTOSHUS M JIUHAMHUKH aTtMochepbl 3eMild Ha pPa3IHYHBIX
BPEMEHHBIX MacluTabax MOJ BJIUSHUEM TeO(pU3NYECKUX, KOCMUYECKMX M aHTPOIIOTE€HHBIX
BO3/eUCTBUIY. PykoBomutens — akana. I'.A. XKepeGmoB. ABTOpHI pesynbraTta — akajn. [.A.
Kepebmos, k.¢.-m.H. K.I'. PatoBckuit, x.¢b.-m.H. 11.B. Mensenena.

[TpoBeneHo MccnaenoBaHNE MEXIOAOBBIX BapuallUil TeMIlepaTrypbl 00JacTH Me30may3bl
Tm u makcumyma snekTpoHHOW KoHueHTpaimd NmF2 mo muoronernum (2008-2020 rr.)
TaHHBIM  CHEKTPOMETPUYECKUX U paauopu3UyYecKuX HaONIOJeHWH Ha  KOMILIEKCe
uHctpymeHToB UC3® CO PAH. B pe3ynbraTe MHOXXECTBEHHOI'O PErPECCMOHHOIO aHAIU3a
0o0HapyXeHO, YTO OCHOBHOW BKJIaJ] B MEXIOJOBblE BapHallMM CPEAHETOJOBbIX 3HAUYEHUM
NnF2 BHOCHT comHeYHAast aKTUBHOCTD, BKJIAJ] TEOMAarHUTHON aKTUBHOCTH MPEHEOPEKUMO MaJ
(puc. 2.2.3.41, a, 6). MHOXKECTBCHHBIi PETrPECCHOHHBIA aHaIM3 CPEIHET00BOM
TEMIIEpaTyphbl ME3011ay3bl U HHAEKCOB COIHEYHOU M reoMarHuTHON aktuBHOCTH (F10.7 1 A,)
HE BBIABIJI MX 3HAUYMMOW Koppenmsaiuu. Hannyummii kosddumnment nerepmunanuu (18.1 %)
Jala MHOXKECTBEHHAsi PErpeccusi CPeTHETOJOBBIX 3HAYCHHU T, ¢ wuHAEKcOM HOxHOIM
ocummrsiu - SOl m wamekcom F10.7 (puc. 2.2.3.4.1, ). Huskue KOd(DUIUCHTHI
JIETepPMUHAIIMN CBSI3aHbI C TMOBeJAEHUEM cpeaHerogoBoil Tp B 2009-2011 rr.: Hu oauH U3
WHJIEKCOB HE BOCHPOU3BOAUT pe3koro pocta B 2009-2010 rr. u pe3koro nagenust B 2010-
2011 rr. Bo3MOXHOH NPUYMHON 3HAUYNTENBHBIX U3MEHEHUH CpeqHerooBoil Ty B 2009-2011
IT. MOXET OBITh X0oJioaHast ¢aza Jla-Huubs u oueHs Beicokue 3naueHus SOI.
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Puc. 2.2.3.4.1. Bapuaiuu ot rojia K roay cpeaHerofoBbix 3HaueHuit NF2 (duepHbie Kpy»KKH) ¢
HAJIOKEHHBIMU pe3yJibTaTaMH JIMHEHHOW perpeccun Ha cpenHeronosble 3HaueHus F10.7 (cepas
JUHUA) A7 OHEBHBIX (@) M HOYHBIX (0) ycioBuil. Bapuanum ycpeqHEHHBIX 3a TOJ 3HAYeHUH T
(uepHast MUHUA, KPYXKKH) ¥ UX aNIPOKCHMAIMS P ITOMOIIM MHOKECTBEHHOU perpeccun Ha SOl u
F10.7 (cepas nunmus) ()

Iyonukanus:

Kepeomor I'.A., Parosckuit K.I'., Mensenesa I.B. JlonroBpeMeHHBIC Bapualuu
MaKCHMyMa JJIEKTPOHHON KOHIIEHTPAIlUU U TeMIIEPATyphl 00JacTH Me30May3bl: 3aBUCUMOCTH
OT COJHEYHOH, F€OMarHUTHOW M aTMOC(EepHON aKTHBHOCTH, JOJTOBPEMEHHBIC TpeHbI //
Counneuno-3emHas pusuka. 2024. T. 10, Ne 4. C. 5-16. DOI: 10.12737/szf-104202401.

2.2.3.5. KoMmjiekcHoe mHcciel0BaHHEe IHHAMHMKH CpPelHe- M BbICOKOIIMPOTHOIM
HoHochepsl CeBepHOro MNOJyIAPHS B CHOKOWMHBIX M BO3MYIIEHHBIX YCJIOBHUSIX Ha
OCHOBE AHAJIN3a JAHHBIX MYJIbTHHHCTPYMEHTAJBHBIX HA0II0IeH Uit

[Ipoekt «M3ydeHue cOCTOSIHUSI W JUHAMHKA artMocdepbl 3emiim Ha pa3IdYHBIX
BPEMEHHBIX MacmTabax IMOJ BIUSHUEM Te0PU3NYECKUX, KOCMHUYECKHX M aHTPOIOTEHHBIX
BO3ACHCTBUI». PyKOBozmTenL — axkan. [ A. XKepeboB. ABTOpPHI pesynLTaTa — K. (1) -M.H.
M.A. qepHHFOBCKaH K.¢.-m.H. K.I'. PaTOBCKI/II/Il axax. I'.A. XKepebnos', A.I. Ceros’, k.¢.-
m.H. J].C. Xa6HTyeB , K.p.-m.H. A.C. Kanuimms? , 1.b.-m.H. A.E. CTeHaHOBS, K.p.-M.H. A.I1O.
Bemunckas’, k.¢.-M.H. B.B. Borakos®, C.A. I'puropsesa’, k.¢.-m.u. B.A. TTardenxo’.
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MC3® CO PAH, Upkyrck; 2AAHIH, Cauxr-Tletepbypr; *MKOUA CO PAH, Sxyrck; ‘UHIT
CO PAH, Hosocubupck; “MKUP JIBO PAH, Ilaparyuka, "I’ YpO PAH, ExartepuuOypr;
"M3MUPAH, Mocksa

[lo maHHBIM BBICOKO- W CPEIHEIIUPOTHBIX IICTICH HMOHO30HIOB MPOAHATH3HUPOBAHBI
Bapuaiuu mapamerpoB nonocdepsi (foF2, foES, fmin) Hax EBpasueii B mepno sKcTpeMaibHOM
(Dst = =223 uTn) reomarautHo#t Oypu B Mapte 2015 r. Peakuuto Ha Oypro oTiM4ana cMeHa
MIOJIOKHUTEITPHOTO MOHOC(HEPHOTO0 BO3MYIICHHS Cpa3y IOCIe BHE3AIMHOTO Hadana Oypu Ha
OTpHUIIATENIbHOE BO3MYIIEHHE Ha riaBHOU (aze Oypu (puc. 2.2.3.5.1, a, 6). OcobeHHo spko
CMEHa MPOSBIJIACH HA CPEIHUX MUpoTax. Ha rmaBHOM M BOCCTAaHOBHUTENBbHOMN (hazax Oypu Ha
BCEX IIHUPOTaxX HAOIIONAIHNCH MEPUOBI OIIKAYTOB PaJMOCUTHAIIOB, B KOTOPBIE OTMEYascs
CYIIIECTBEHHBIA POCT MOIJIOMICHHUS paganoBOiH (pocT fmin, puc. 2.2.3.5.1, 0, €) u 9acToThI
MOSIBJICHHSI  3KPaHUPYIOIIUX Cropaauueckux cioeB Es. JlnurTenbHas oTpuIaTenbHAs
noHocepHass Oyps B BBICOKMX M CpeaHuMx ImupoTtax Espomsr (puc. 2.2.3.5.1, a, 6)
00BSICHICTCS TIepeMeIeHueM o01acTi oHmwxkenHoro otHouienus [O]/[N2] (puc. 2.2.3.5.1, s,
2). BoisiBieH 3¢ ekt nocneaeiicTBYs, MPOSBUBIIHMICS B TTOBBIIICHHONW HOHU3anus F2-o0mactu
nonocoepsl (puc. 2.2.3.5.1, a, 6) Han obmmpHEIM peruoHoM Boctounoit, 3anagnoit Cubupu
u Bocrounoii EBpomnbl 1ocie 3aBepiieHuss MAarHUTHOW OypH.
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Puc. 2.2.3.5.1. JlonroTHO-BpeMeHHbIC BapHanuu mapaMeTpoB f,F2 u fi, MO MaHHBIM BBICOKO-
(@, 0) m cpenHemwMpoTHOW (6, €) €BpasHHCKHMX [ereld HOHO30HIOB; JOJTOTHO-BPEMEHHBIE
pactpeneneaus [O]/[N;] mo mmepernsm GUVI TIMED nnst Beicokux (6) u cpemHux (2) MIMPOT B
mapte 2015 1.

IIyoaukanus:

Uepaurosckass M.A, Parosckuit K.I'., XKepe6roB I'.A., CetoB A.I'., Xaburyes /I.C.,
Kamumun A.C., CrenanoB A.E., benunckas A.}O., berukoB B.B., I'puropnreBa C.A.,
[Tanuenko B.A. OTkiuk roHochepbl HaJl periOHAMH BBICOKUX M CpETHUX MHUPOT EBpaszun mo

JTAHHBIM HMOHO30HIOB BO BpEMSI JKCTpeMajbHOM MarHutHoi Oypu B Mmaprte 2015 r. //
Conneuno-3emuas ¢usuka. 2024. T. 10, Ne 4. C. 51-64. DOI: 10.12737/szf-104202406.
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2.2.3.6. OueHkKa 3JIEKTPOHHOTO COJep:KaHuA IJIa3Mocdepbl U BBICOTHI Mepexoaa
O'/H" Bo Bpemsi reomarnutnoii 6ypu B ¢eBpase 2022 r. mo gaHHbIM MpKyTCKOro
paxapa HP

[IpoekT «M3ydeHue cOCTOSIHUSI M JUHAMHKA artMocdepbl 3emi Ha pa3IdYHBIX
BPCMCHHBIX MacmTaGax 1o BJIINSIHHUEM I‘eO(bI/I3I/I‘IeCKI/IX, KOCMHUYCCKUX M AHTPOIOTCHHBIX
Bo3nelicTBuiy. PykoBogurens — akan. I'.A. XKepeGiioB. ABTOpHI pe3ynbTaTa — K.(.-M.H.
JI.C. Xaburtyes, akan. I'.A. XKepebuos, B.A. BonuHs, k.¢.-m.H. B.I1. JleGenes.

[IpoBeneHo uccnegoBaHUE BO3MOXKHOCTH PACHIMPEHUS TUATHOCTUYECKOTO MOTEHIIMAlIa
Hpkyrckoro pagapa HekorepeHTHoro paccesHusi (MMPHP) no Oompmmx BeICOT mpH
kKoMOuHMpoBaHUM JaHHBIX MPHP ¢ maHHbIME TI00aNbHBIX HABUTAIMOHHBIX CITYTHHKOBBIX
cucreM ('HCC) mno mnomaomy »snekrpoHHomy coaepkanuio (I19C). HWccnemoBanbl
0c00EHHOCTH BOCCTaHOBIEHUS 10 n3MepenusM NPHP npoduis smexkTpoHHOM KOHIIEHTpauu
Ne BO BHEmIHEW HMOHOC(EPE ¢ MOMOINBI0 Pa3IUYHBIX Mojenei. [IpoBenena amanTarus K
HOBBIM nanHbiM MPHP meroma IlIneiHeBa — XaOuTyeBa, KOTOPHIA ObUT pa3paboTaH paHee
JUISL OLIEHKM BBICOTHI mepexozna oT moHoB O k momam H' (Beicora mepexoma O'/H*, hy).
JlaHHYI0 BBICOTY MOXXHO CYHMTaTh BEpPXHEH TIpaHHUICd HOHOChEpbl W HIKHEW TpaHuuei
miazMochepbl. MeTon OCHOBaH Ha TEXHOJIOTHMU CIIUMBKU mpoduis Ne, TOJY4eHHOTO Ha
HUPHP, ¢ ganaeivu [13C THCC. C nomolpio aianTUpoOBaHHOTO METOA MOJYyYEHbI OLIEHKU
hr, a Takke OSIEKTPOHHOIO COAEpKaHHUs HMOHOChepsl U MIa3Mochepbl BO Bpems
reomarauTHo# Oypu 03.02.2022 (puc. 2.2.3.6.1). [Toka3zaHo, 4To mociie riaBHOM (a3sl OypH B
BapHalMsIX JTHUX IapaMeTPOB BO3HUKAIOT KoJjieOaHUs OONbIION aMIUIUTYABI, YTO MOXKET
MPUBOJIUTH K TAJICHHUIO AJIEKTPOHHOTO COJICPKAHUS BhIIIe Nt 10 HYJIEBbIX 3HAYCHUH.
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Puc. 2.2.3.6.1. lunamuKa >JIEKTPOHHOTO COAEPKaHMS IIa3Moc(epsl U HOHOCHEPH! (BEPXHSI
gt o
HaHelb), a Takke BeIcoThl Nt mepexona O'/H" 1 macmraOHOM BbICOTBI Heir 1-5 eBpais 2022 r.

Iyonukanus:

Xaoutyes J1.C., XKepebuos I'.A., IBounn B.A., Jlebenes B.I1. Ouenka 31eKTpOHHOTO
comepxanus iasMocdepsl M BbICOTHI mepexoma O'/H' Bo Bpems reomMarHuTHOH OypH B
deppaine 2022 r. no ganueM Hpkyrckoro pagapa HP // Conneuno-3emuas ¢usuka. 2024. T.
10, Ne 4. C. 31-40. DOI: 10.12737/szf-104202404.
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2.2.3.7. Cxopoctn HOHOC(PEPHBIX BO3MYUIEHUI, BBI3BAHHBIX H3BepPKEHHEM
ByJKaHa XyHra-ToHnra-Xynra-Xaanaiu

[Ipoext «M3ydyeHue COCTOSHUS M JIUHAMHUKH aTtMochepbl 3eMild Ha pPa3IHYHBIX
BPEMEHHBIX MaciuTabax MOJ BIUSHUEM TeO(pU3NYECKUX, KOCMUUYECKHMX M aHTPOIOTE€HHBIX
BO3/CUCTBUIl», pykoBomuTenb — akaj. [.A. XKepeGmoB. ABropbl pesynbrata — M.A.
BoncyHOBCKHﬁl, k.r.-m.H. H.B. Ilecrakos®>, I'.1. Ilonmxl, a.¢.-mH. H.IL HepeBan03a4,

A.C. Ter".

TOM JIBO PAH; 2ZIBI'Y; *UIIM JIBO PAH; “C3® CO PAH; °BI| JIBO PAH

BrimmotHeH aHanM3 CKOpOCTel MOHOC(EPHBIX BO3MYIIEHUH, BHI3BAHHBIX H3BEPKEHHUEM
BynkaHa XyHra-Tonra-XyHra-Xaamaid 15.01.2022, B 6nmkHel 1 anbHel 30HaX OT ByJIKaHA.
Ucnonp3oBanuchk nannsie craniuid [HCC mexnaynapoanoit cetu IGS u nokanbHBIX ceTeH,
pacnionoxeHHbix B [Ipumopckom kpae. [lokazano, uro Ha paccrostHusiX 10 2500-3000 kM ot
BYJIKaHa CPEIHHE CKOPOCTH BO3MYIIEHHH cocTaBisuin ~720-950 m/c (Bo3mymienus 1-4 Ha
puc. 2.2.3.7.1). Ha ganpHOcTsiX 2500-3000 kM HOHOC(EpHBIE BO3MYIICHUS Pa3/IEIUINCh HA
nBe Mozbl. [lepBast pacripoctpansiiack 1o paccrosauii 7000-8000 kM co ckopocThio ~630 M/c
(Bo3mymieHus 5, 6 Ha puc. 2.2.3.7.1). Bropas Moza pacpocTpaHsIach 3HAYUTEIBHO JTabIIIe
u Obuta 3aduKcupoBaHa Haj Tepputopuei IIpumopckoro kpas (Bo3mymieHust 7—10 Ha puc.
2.2.3.7.1). Ee ckxopocth coctaBuna ~340 m/c. CpaBHenue manabix [HCC c maHHBIMEH
HaHoOaporpada u nByx nedopmorpador B IIpumMopckoMm Kpae moka3ano, 4TO BBI3BAHHBIE
U3BEPKCHUEM BO3MYIIEHUST B HOHOC(Epe PErucTpupyroTcss Ha ~50 MHH paHbIle, 4YeM
MHUIIUMPOBAHHBIEC TEM K€ U3BEPKEHHEM BOJIHBI B Tponocdepe.
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Puc. 2.2.3.7.1. OrdunsTpoBanubie B auanazoHe 10-60 mun Bo3mymieHust [19C, BhI3BaHHBIC
U3BEp)KEHHEM ByinkaHa XyHra-Tonra-XyHra-Xaamail 15 suBaps 2022 r. IlpsMBIMM JNHHUSMH H
mudpaMu 0003HAYCHBI BOJHOBBIE (DPPOHTHI MOHOCHEPHBIX BO3MYIIEHHH, PACTIIPOCTPAHSIBIIUXCS C
pa3HBIMHU CKOPOCTSIMHU

IMyoaukanus:

boncynosckuit M.A., IllecrakoB H.B., Homrux I'.H., IlepeBamoa H.II., Ten A.C.
HNonochepusie Bo3mymieHuss Haa [IpuMOpckuM KpaeM, BBI3BAHHBIE W3BEPKEHHEM BYJIKaHA
Xynra-Tonra-Xynra-Xaanait 15 saBaps 2022 r. // 'eonunamuika u Tektonodusuka. 2024. T.
15, Ne 1, 0738. 16 c. DOI: 10.5800/GT-2024-15-1-0738.
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2.2.3.8. KoiuyecTBeHHasi OLEHKAa BJIUSAHHUS HU3MeHEHHS] TeMIlepaTyphl
HeWTpaJbHOIl aTMOc(epbl HA KOHUEHTPAIUIO 3JIEKTPOHOB B HOHOC(hepe

[Ipoekt PH® Ne 22-17-00146 «OxcnepuMeHTaIbHOE U TEOPETUUECKOE UCCIIEI0BAHUE
B3aUMOJICCTBUSL HEUTPAIHPHOM M HMOHHU30BAaHHOW KOMIIOHEHT artMmocdepbl  3emimy.
PykxoBoaurens — akan. I'.A. XKepeGroB. ABTopsI pe3ynabrata — akaa. [.A. Xepebuos, a.¢.-
M.H. A.B. Tamunun, a.¢.-m.H. H.II. [lepeBanora, k.¢.-m.H. K.I'. PatoBckuii, k.¢.-m.H. 1.B.
Mensenesa.

Ha ocHoBe MoauduIMpOBaHHOW YHCICHHON MoJenu HOHOC(epsl M IiazMochepsl,
paspabotanHoit B UC3® CO PAH, BrimoaHEHA KOJTUYECTBEHHAS OIEHKA BIMSHUS U3MEHEHUS
TeMIIepaTypbl HEUTpaIbHOI arMocheps! T Ha KOHLIEHTpanuto 31eKTpoHOB Ne B monocdepe. C
ATOM 1eNbI0 paccuyuTaHbl BICOTHBIE TTpoduimu Ne mipu criokoitHoMm (AT=0) U BO3MYyIIEHHOM
(AT#0) coctossHuu Tepmocdepnl mans ycnoBuii 25.01.2009 B r. Upkyrcke. Bosmyriennbie
YCIIOBUS 33/1aBAJIUCh BapbUPOBAaHUEM TEMIEPATypbl HEHUTpaldbHBIX YacTUll T B TepMmocdepe.
YcranosneHo, yro uaMeHenue T Ha 1 K npuBoaut k usmenenuto N Ha 0.2-0.3 %. Xapakrep
n3meHeHus N (yBeTUUYCHUE WM YMEHBIIICHUE) MOXKET OBITh Pa3IMYHBIM Ha Pa3HBIX BHICOTAX
U orpeaensieTcs PU3NKO-XUMUYECKUMU TPOIECCaMy, JOMUHUPYIOIUMHU Ha TAHHOW BBICOTE.
B o6mactm F (Beicoter 180-250 &M) c pocTOM/yMEHBIIEHHEM | TMPOUCXOIUT
ymenbiienue/ysenuuenue Ne (puc. 2.2.3.8.1, a, 6), 4T0 CBSI3aHO C ONPEICIISIONIUM BIUSHUEM
Ha N otHomenus kourenrpanuii [O]/[N2] (puc. 2.2.3.8.1, 6, 2). Ha BoicoTax Hmke 180 kM u
Boimie 250 KM pocT/yMeHblIeHHEe T BBI3BIBAeT yBelndeHue/yMmeHblneHue Ne, MOCKOIBKY B
aTuX oOnacTsax BausHue oTHomeHus [O]/[N2] Ha Ng HE3HAUUTEIHHO.
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Puc. 2.2.3.8.1. Ornocurensubie otknoHenust N. (a, 6) u orHomenus [O])/[N,] (s, 2) or
crokoiinoro cocrosuus (AT=0) mpu yBemmuenuu (AT = +20, +60, +100 K) (@, 6) u ymeHbIIEHHI
(AT =-20, -60, 100 K) (6, 2) remnepatyps T st ycnoBuid 25.01.2009 B r. UpkyTcke

Iyonukanus:

Zherebtsov G.A., Tashchilin A.V., Perevalova N.P., Ratovsky K.G., Medvedeva 1.V.
Modeling the influence of changes in the parameters of a neutral atmosphere on the
ionospheric electron density // Doklady Earth Sciences. 2024. Vol. 517. P. 1371-1376. DOI:
10.1134/S1028334X2460227X.
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2.2.4. T'eopu3nyecKnii MOHHUTOPHMHI M KOMIUIEKCHbI¢ HA0JIIOICHUS] TapaMeTpPOB
armocdepsl 3eMiId U OKOJ03€MHOI0 KOCMHMYE€CKOI0 NMPOCTPAHCTBA ISl MCCJIE0BAHUN B
COJIHEYHO-3eMHOH (pu3nke

2.24.1. Bba3za JaHHBIX HAOJIONEHUH TpeX KOMIOHEHT TeOMArHHTHOTO W JIBYX
KOMIIOHEHT JJIEKTPOTENIypUYecKoro nmojeit 3emn Ha Teppurtopruu TYHKHHCKOH T10JTUHBI

[Ipoext «l'eopusnyecknii MOHMTOPUHT U KOMIUIEKCHBIE HAOIIOACHUS MapaMeTpOB
atMoceppl 3eMiIM M OKOJO3EMHOI'O KOCMHUYECKOTO IPOCTPAHCTBA JJIsi HCCIENOBaHUI B
COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
k.r.-Mm.H. 1.K. CemuHckuit

BnepBrie monyueHa TeodneKTpuyecKas MoJenb TYHKHHCKOW pU(TOBON JOJUHBI 10
ryoun 70 KM, XapaKTepH3YyIOIIAsCs YEThIPbMSI OCHOBHBIMH CIIOSIMH, ACCOIMUPYEMBIMH C
OCaJOYHBIM 3aroJHEHUEM pHU(GTOBBIX BHAAMH, KPUCTAIMYECKHMMH IOpoAaMH (yHAaMeHTa,
TUTOC(HEPHBIM MPOBOJHUKOM M YaCTUYHO PACIUIABICHHBIMU MOPOJIaMU 36MHOW KOPBI U BEpXHEU
MaHTuH (cM. puc. 2.2.4.1.1).

Ha ocHoBanuu mHTEpHpeTali JAaHHBIX MarHUTOTEIUTYPUUECKOTO 30HIUPOBAHUS, a TAKKE
COTIOCTABJICHUS €0 PEe3yJIbTaTOB B pailoHaX MPOSBIEHUS TepMalbHbIX BoJ (ApmiaH, JKemuyr,
Hunosa IlycTeiHb) BBIIENCHA TEPCINEKTUBHAS 001AacTh, TI€ MOXET OBITh PEKOMEHIOBaHA
MIOCTaHOBKA IOMCKOBO-Pa3BEOYHBIX pabOT Ha MHUHepalbHbIE MOJ3EMHbIE BOJABI B paiioHe
nocenka TubenbTH Ha BOCTOKe TYHKWMHCKOHM monuHbl. OTMeEYaercs, 4To OOHapyKeHHe HOBOU
o0JacTu ¢ reoTepMaIbHBIM (IIOUAOM MOXKET UMETh MOJIOKUTEIbHOE SKOHOMUYECKOE 3HAUECHHE
JUISL  UCCJIEAYEeMOIo pEeruoHa, BbIpaXarolleecs B MPHUBICYCHUH CPEICTB M PA3BUTHU
TYPUCTHYECKOU U JIedeOHON HH(DPACTPYKTYphI palioHa.

Hunoea
MycTbIHb HKemuyr Tubenstn Kemuyr ApuuaH ApLiaH
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Puc. 2.2.4.1.1. Teosnekrpuueckue paspe3bl Mo AaHHBIM MT3: 1 — rpaHuUIBl OCHOBHBIX
TEORIEKTPUUECKUX CIIOEB; 2 — TPaHUIbl 30H, aCCOUMMPYEMBIX C KaHalamMH (IIOMIOMUTpanuu; 3 —
(usnueckne HaOmomeHuss MT3 u ux HOMepa, 4 — TEO3JICKTPUUYSCKUE CJIOU; 5 — HalpaBICHUC
pa3orpeBaromiero BO3ACHCTBHSI OT BEPXHEMAaHTHHHOTO IUTIOMa
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Myoaukanumn:

Cemunckuii M.K., KyBmmuoB A.B., AradonoB lO.A. I'myOMHHOE T€03JIEKTPHUECKOE
CTpOeHHE ICHTpalbHOW YacTh balikaabckoro pudTa 1o HoBeWmmMm manaeiM MT3 /[ IX
MexnyHapoaHbIi CUMIIO3UYM «[Tpobnembl reoAMHaMHUKHU u FE€03KOJI0T U
BHYTPUKOHTHHEHTAJIBHBIX OPOreHOBY. T. bumkek, 24-28 utons 2024 r. C.? DOI:?

Kyknmuna ®.P., Cemunckuit UK., Hemnesa /1.b., 'omynbsckuit B.B., JlaBsinenko C.A.,
[Mapnos M.B., AradonoB IO.A. Hogeimmii Poccuiickuii anmapaTypHO-IPOTpPaMMHBIN
KOMIUIEKC JUII MarHUTOTEIUTYpUYEeCKHX 30HAupoBaHUil «SMT-32» // IIpubopbl U CHUCTEMBI
paszBenouHoit reopusukn. 2024. Ne 1. C. 45-51.

2.2.4.2. Meroauka COBMECTHOr0 MO/JEJUPOBAHUS MNPOCTPAHCTBEHHO-BPEMEHHOM
CTPYKTYPBI BapHAUMil MATHUTHOIO IOJIA HOHOC(EPHOr0 U MATHUTOC(HEPHOro NMPOHCXOK-
ACHUS

[Tpoext «['eopu3nyeckuii MOHHUTOPHUHI W KOMIUICKCHBbIC HaOJIOACHUS TapaMeTpoB
atMocepsl 3eMiIM U OKOJIO3EMHOIO KOCMHYECKOTO TMPOCTPAaHCTBA MJisi HCCIENOBaHHUM B
COJIHEYHO-3eMHOH ¢u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacunbeB. ABTop pesynprata —
n.¢.-m.H. A.B. KyBmmHos.

(University of Otago, Dunedin, New Zealand; Institute of Geophysics, ETH Zrich,
Z urich, Switzerland; Institute of Solar-Terrestrial Physics, Siberian Branch of Russian Academy
of Sciences, Irkutsk, Russia; Lomonosov Moscow State University, Moscow, Russia)

Pazpaborana MeToaMKa COBMECTHOTO MOJAEIHPOBAHUSA IPOCTPAHCTBEHHO-BPEMEHHOM
CTPYKTYphI BapuaIliii MarHUTHOTO TOJISI HOHOC(EPHOTO ¥ MAarHUTOCHEPHOTO MPOUCX 0K ICHUS.

IlocTpoeHHe  peanuCTUYHBIX  MOJEIEH  IPOCTPAHCTBEHHO-BPEMEHHOM  CTPYKTYpBI
MarHuToCEpHbIX W/WIM HMOHOC(HEPHBIX TOKOBBIX CHCTEM HMEET pellalollee 3HAaueHHe st
YCIICHIHOTO BBIMOJHEHUS! TNIyOMHHOTO MarHMUTOBapUAIlMOHHOTO 30HAMpOBaHUS 3emiu. Takue
MOJIETN TPAAUIIMOHHO CTPOSATCS HAa OCHOBE aHAJIM3a Bapualliii MAarHUTHOTO T0JIs1, HaOII01aeMbIX
Ha T700abHON CEeTH T€OMarHUTHBIX oOcepBaTopuii. B mocnennue aBa necsTUiICTHS TOCTPOCHHUE
TaKUX MOJEJEN TaKXKe BKIIOYAeT aHAIN3 JAaHHBIX CIYTHHUKOBBIX F€OMAarHUTHBIX MUCCHUH, TAKUX
kak CHAMP u Swarm.

B 2024 r. 6puti poBesieHbI pabOTHI MO AATBHEHIIEMY Pa3BUTHIO METOAOJOTUH, KOTOpast
II03BOJISIET OCYILIECTBIISITH COBMECTHOE MOJEIIMPOBAHNE MATHUTHBIX MOJIEH OT BCEX UCTOUYHUKOB,
OoOCY)KIaBIIMXCS  BbIIlIe, HEMOCPEICTBEHHO BO BpeMeHHOW oOmactu. Mertogomorus
paspabatrbiBaeTcs Uil aHAM3a Kak 00CepBaTOPCKUX, TaK M CITyTHUKOBBIX JaHHBIX. CpaBHEHHE
CMOJICIUPOBAHHBIX U HAOJII0IaéMBbIX BPEMEHHBIX PSIOB B BBICOKOUIMPOTHOW 0OCepBaTOpuu
Tyne npencrasneno Ha puc. 2.2.4.2.1.
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—— Observed

Puc. 2.2.4.2.1. CpaBHeHHE BPEMEHHBIX PSJIOB, CMOJICTUPOBAHHBIX W HAONIOMACMBIX B
BBICOKOIMPOTHOM obcepBaTopun Tyme (THL), I'pennanaus, [is mecTH CIIOKOMHBIX aHeH 15-20 mapra
2009 r. (cBepXy BHH3): KOMIIOHEHTHI X, Y 1 Z

Hyoankanus:

Kruglyakov M., Kuvshinov A. Joint time-domain modelling magnetic field variations of
ionospheric and magnetospheric origin. A concept and implementation to ground-based data //
ESS Open Archive. 2024. DOI: 10.22541/essoar.172222552.23099176/v1.

2.2.4.3. Biusinne Jub-Huabo Ha mapamerpsl atMocdepsl Hax Bocrounoii Cudupsio
110 JAHHBIM PEaHAJIN3a U MOAECTUPOBAHUSA B 3MMHHUI NIEPUOJ

[Ipoext «l'eopu3nyecknii MOHMTOPUHT U KOMIUICKCHBbIE HAOIIOACHUS MapaMeTpOB
atMocdepbl 3eMIIM M OKOJIO3€MHOI0 KOCMHUYECKOIO MPOCTPAHCTBA JJIsl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
K.}.-M.H. O.C. 3opkanpIieBa.

OpnuMm u3 Haubosiee BaXKHBIX KIMMATOOOpPAa3yIOUIUX SBICHUM B CHUCTEME OKeaH —
atmocepa sBnsercs Dnb-Huabo — HOxHoe konebanue (DHIOK), mposisisironieecs ¢ pa3sHoi
MHTEHCUBHOCTBIO TMPAKTUYECKH BO BCEX pPETrHOHaX 3eMHOro mapa. LleHTpanbHble paiioHbI
EBpaszun Hanbonee ymanaeHsl OT TponmuKOB Tuxoro okeana — oOmacteit 3apoxiaenus SHIOK.
CyllecTBYIOT pa3Hble TOYKH 3pPEHUS OTHOCUTENbHO Xapaktepa BausHus OHIOK Ha 3T
peruonsl. B paboTe mo MoAenbHBIM pacueTaM U JaHHBIM pEaHAIM3a OLIEHUBACTCS BIIUSHUE
OHIOK Ha BepxHioio armocepy CeBepHOTO MOJyMIApUsi W, B YAaCTHOCTH, Ha BEPXHIOIO
atmocdepy Boctounoit Cubupu.

PesynpraThl ananu3a mokazanu (cMm. puc. 2.2.4.3.1), 4To KpymHOMACIITaOHBIE CTPYKTYPHI
otkauka atMocdepsl Ha DHIOK B CeBepHoM monymapuu mo JaHHBIM MOJCIHPOBAHUS W
peaHanM3a CXO0H, OJHaKo paiioHsl Boctounoit Cubupu HaxonsaTcs Ha nepudeprur OCHOBHOTO
CUTHaJA, TJIe HaOJI0al0TCsa 3HAYUTENbHBIE paznuuus B oneHkax a¢¢exkroB Dnb-Hunvo u Jla-
Hunbs ot ogHoro ciydas x apyromy. B saBape nambonsinee Bnussaue DHIOK okasbiBaeT Ha
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cpenHior0 atmochepy momspHbIXx peruoHoB CeBepHoro monymapus. Hax EBpazumeit u
Bocrounoit Cubupsio otk arMmochepsl Ha DHKOK okazaics cnaObiM Wi OTCYTCTBOBAJ.

Temnepatypa, K

TemnepaTypa, K

Puc. 2.2.4.3.1. IlpoctpanctBenHoe pacupenenenue A7 mo ganaeiM ERAS (a—6) 1 MCBA (2—¢) Ha
ypoBHsX 15, 30, 55 KM COOTBETCTBEHHO (3aJIMBKA); paclpeieseHne CTaTUCTHIecKoil 3HaunMocti AT 1o
t-kpurepuro CThiofieHTa (M30IMHNK)

IMyonukanus:

Barkun A.H., 3opkansueBa O.C., Mopasunos B.J. Biuguue Dnp-HuHbo Ha napamerpsl
cpenHeid u BepxHedl armocdepbr Hax Bocrouynoit CuOupbi0 MO JaHHBIM peaHaau3a |
MojenupoBanus B 3uMHuil nepuoy / Comneyno-zemHuast pusuka. 2024. T. 10, Ne 1 C. 44-52.
DOI:10.12737/szf-101202406.

2.2.4.4. OnpoxkuabviBanue BoJiH Poccou B ctparocdepe
I'paatr PH® Ne22-77-10008. PykoBomutens — k.¢.-M.H. O.C. 3opkanbiieBa. ABTOp
pesynpTata — K.(.-M.H. O.}O. AHTOXMHA.

(UC3® CO PAH; Uucrutyr ontuku armocdepsl um. B.E. 3yeBa CO PAH, Towmck,
Poccusi; Cubupckuii pernoHagbHBIA HAyYHO-MCCIEIOBATENBCKHIA THAPOMETEOPOTOTHYECKHIMA
uHCTUTYT, HOBOCHOUpPCK, Poccust; IHCTUTYT BBIUMCIUTENBHOW MaTeMaTUKH M MaTEeMaTHYECKOM
reodusuku CO PAH, HoBocubupck, Poccus).

Ha ocHoBanum pa3paboTaHHOTO M AJaNTHPOBAHHOIO K YCIOBUSM IUPKYISIUU B
cTpaTtocepe Merona UACHTHPHUKAIMU OMpoKuAbiBaHUN BOH PoccOu (OBP) ananusupyroTcs
YCJIOBHSI BOSHUKHOBEHHMSI TJIaBHBIX BHE3amHbIX cTpaTocdepubix noterieHuit (BCII) B CeBepaom
nonymapuu. B ocHOBe MeTona JEXKUT aHaJW3 TEeOMETPUH KOHTYPOB TOTCHIUATHHON
3aBuxpeHHoctd B crpatocdepe (850 K) mo mamaeim ERAS. TlokazaHo, 4To aHOMalbHBIC
npoueccel OBP B HOsI0pe M 1exaOpe SBISIFOTCS BaKHBIM MOATOTOBUTEIBHBIM OSTalloM K
Bo3HuKHOBeHHIO BCII. bonpmias wacte anammsupyembix B pabore coOwrtuii BCII cBsizana ¢
aHOMAJTMSIMU KOJIMYECTBA OMPOKHUAbIBaHUH B A3uaTcko-TuxookeanckoM (AT) pernone B HOsiOpe
u Jexkabpe M uHorga B siHBape. OcCTalbHBIM COOBITHUSIM TakKKe MPEAIIECTBYIOT HEPHUOIbI
aHOMAJILHOTO OMPOKHIBIBaHUS BOJNH Haja perrnoHoMm AT, omHako Hadamo COOBITHI CBS3aHO C
ONPOKUJIBIBAHUSIMA ~ Haa  ATmantTukod u  EBpomoil. [lng  paccMmaTpuBaeMbIX  THIIOB
OTIPOKHUBIBAHUS BOJH B cTpaTochepe XapakTepHa CHUTyalMsli 1O TUIY OJOKUPOBaHUS C
BBIPXEHHBIMU OTPULIATEIbHBIMU OTKJIMKAMH TPU3EMHOI TemmepaTypbl Haj EBpaszueit w/mim
CeBepHoii Amepukoii B Tpomochepe. Takum o00pa3oM, yBETUYECHHE KOJIMYECTBA PAHHHUX
rmaBHeIX coObiTHi BCII cormacyercsi ¢ oOHapyXKeHHOW paHee 3aKOHOMEPHOCTBHIO YCHJICHUS
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OTPHUIIATEIILHOTO ~ OTKJIMKA MPU3EMHOW TeMmepaTypbl Ha MOSBICHHE aTrMoc(epHOro
omokupoBanus B CII.

IMyonukanus:

Antoxuna O.1O., 'ouakoB A.B., 3opkansuesa O.C., Antoxun I1.H., Kpynuatanukos B.H.
OnpoxunpiBanre BoiaH PoccOu B crtpatocdepe. Yacts 1. Knumaronorus u goiaroBpeMeHHas
W3MEeHYMBOCTh. // Onrtuka artmocdepsl u okeana. 2024. T. 37. Ne 5. C. DOL
10.15372/A0020240509.

2.2.4.5. Oco0eHHOCTH BEPTUKAJIBLHOI0 pacnpenaejeHusi TeMneparypbl Haa r. ToMmckom
BO BpeMsl BHE3AIMMHOI'0 CTPATOC(EePHOro NOTeNJIeHUus

I'pant PH® No22-77-10008. Pykoomutens — k.p.-m.H. O.C. 3opkanbieBa. ABTOp
pesynbrara — K.¢.-M.H. O.FO. AHTOXMHA.

(UC3d CO PAH, NOA CO PAH).

Hab6mronaromuecs Hanm tepputopueit Cubupu aHomamuu arMmochepHON TemIiepaTyphl,
CBSI3aHHBIE C BHE3AIMHBIMU CTPATOC(HEPHBIMU MOTEIUICHUSMHU, TPEOYIOT IETATHHOTO M3YYCHUS.
Ha tepputopuu Cubupu Majio HHCTPYMEHTOB, KOTOPBIE CITOCOOHBI TPEIOCTABUTHh HEOOXOTUMYIO
WH(GOPMAIIMI0O O BEPTHKATHHOM paclpelelieHud TeMIepaTypbl arMochepbl. YHUKaIbHOE
obopynoBanne Cubupckoii muaapuoi craniuu (CJIC) Muactutyra ontuku arMochepsl um B.E.
3yeBa CO PAH (Tomck, Poccus, 56.48 c.m. 85.05 B.n.), pa3spaboTaHHOE Ui perysipHBIX
JUAAPHBIX U3MEPEHHM aTMOC(EPHBIX MapaMeTpoOB — OJMH W3 HEMHOTMX HA3eMHBIX NMPUOOPOB
Ha TeppuTopur CUOHPHU, KOTOPBINA MO3BOJISIET MOTYIUTh HEOOXOAUMBIE TaHHBIE O BEPTUKATHLHOU
crpatudukanuu Temreparypel atmochepsl mpu BCII. [lns onpeneneHuss XapakTEPUCTHK
TeMIiepaTypHbix aHomanuii armochepsl B nepuon BCII 3umoit 2023 1. mag TomckoM ObLIO
MPOBEJICHO CpPaBHEHHE JIaHHBIX O TeMIleparype arMocdepbl B OTACNIbHBIE HOYH, MOJYYEHHBIX
mupapom CJIC, momensto WACCM, cpeaHemupoTHOM 3UMHEN CTaHAApPTHOM MOIENu |
peanamuzom ERAS. BrepBble 1oOKa3aHa BO3MOXHOCTb HCIIOJIB30BAHUSI BEPTUKAIBHBIX
npoduieit Temmneparypsl atMmochepsl, monydeHHbIX MeTogoM CKP nnis usyuenus spdexra BCII.
[IpogemoHCcTpUpOBaHA BO3MOXKHOCTH HCIIONB30BAHMS JIUJAPHBIX Mpoduieii TemrepaTypsl
BO3/yXa JJIS aHajdn3a MU3MEHEHHUS BEPTUKAIBHOM CTPYKTYphI aTMOC(epbl B MEPHO] BHE3AMHBIX
CTpaToC(EPHBIX MOTETUICHUH.

IMyonukanus:

Anroxuna O.}O., booposarkoB C.M., Xapkos B.I., 3opkansuesa O.C., Tpudanon J[.A.
Oco0eHHOCTH BEPTHKAIBHOTO PACIIPEICTICHHUS TeMIIepaTypbl Haja I'. TOMCKOM BO BpeMst
BHe3anmHoTo cTparochepHoro noteruienus 2023 1. mo gaHHEIM CHOUPCKON TMIaPHOU CTAHIIUH.
// OnTuka atMocdepsl u okeana. 2024. T. 37. Ne 11. C. DOI: 10.15372/A00202411.

2.2.4.6. 3aBHCHMOCTb HOPMAJIBbHBIX MOJ 0APOTPONHOI0 YPABHEHHUsI BUXPS OT CTPYK-
TYPbI CPEIHEr0 TeYeHHUs M IAPaMETPOB YHCJIEHHOI0 MOJAETHPOBAHUA

[Ipoext «l'eopusnyecknii MOHMTOPUHT U KOMIUICKCHBIE HAOIIOACHUS MapaMeTpOB
atMocdeppl 3eMIIM M OKOJIO3€MHOIO KOCMHUYECKOIO IPOCTPAHCTBA JJIsl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
K.}.-mM.H. B.1. MopaBuHOB.

Brimonnens! YHUCJICHHBIE  PACYETHI HOpPMAaJIbHBIX MOJL B 6apoTponHOi
KBa3UIe€OCTPOPUIECKON MOJETH T€UEHUs, 00yCIOBICHHOTO CYNEPIO3UIHel IMKIOHUYECKOTO U
AHTULMKIOHUYECKOTO BUXPEH, € LIEJIBIO H3yYEHHS HA 3TOM YPOBHE HOPMAJIbHBIX MOJ, U ITOIBITKA
UHTEPIpETalui KPYTUIbHBIX KoyieOaHui. MeTox HOpMalbHBIX MOJI TO3BOJIAET B JHMHEHHOM
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MPUOIHKEHUN OIIEHUTH MOPOTH BO3HUKHOBEHUSI HEYCTOMUYMBOCTH B 3aBUCHMOCTH OT CTPYKTYPBI
CpEIHEro TEYeHHs] U MOXKEeT OBIThb HCIOJB30BaH Il MHTEpHpETaly HaOJI0aeMbIX B
aTMocdepe kosieOaHuii. bpiya BbIMONHEHA OIIEHKAa 3aBUCUMOCTH HOPMAJIBHBIX MOJI OT CPEIHEro
MOTOKA U OLIEHKA 3aBUCUMOCTH HOPMAJIbHBIX MOJ OT MapaMeTPOB IKCIEPUMEHTOB.

[ToBeneHre MHKPEMEHTOB HamboIee OBICTPO PACTYIIMX HOPMAIBHBIX MOJ B 3aBUCUMOCTH
OT BHEIIHUX YCIOBUH OKa3aJOCh JOCTAaTOYHO MNpOCThIM. HeycToMuMBOCTH TEUEeHUS B
SKCIIEPUMEHTE BCEI/Ia BO3pPACTAET C YBEJIWYEHUEM AMIUIMTY/bl AHTUIUKIOHA, HO B pa3HOU
CTENIEHH NpPHU pPa3HbIX [apaMeTPU3aLUAX BI3KOCTH U PAa3HOM KOJMYECTBE C(HEepHUUEeCKUX
TapMOHUK B Pa3JIOKEHUHU TOJIeH BO3MYIICHUN (PYHKIIUU TOKA.

Bosniee cnoxkHoM 3amadeil okazanach OIEHKAa M3MEHEHUW MPOCTPAHCTBEHHON CTPYKTYPBI
HOPMAaJIbHBIX MOJI B 3aBUCMMOCTH OT U3MEHEHHUIl CpPEeIHEr0 MOTOKa M MapaMeTpPOB YHMCIEHHOIO
skciepumenTa (puc. 2.2.4.6.1). JloBonpbHO YacTto cpeau Hambosiee OBICTPO PaCTYIIMX
HOpPMAaJbHBIX MOJ TOSBISIOTCS OCECHMMMETPHYHBIE KOJICOaHUS, OJHAKO OHU CHIIBHO
pa3iauyarTcs N0 MEPUINOHAIBHON CTPYKTYpE, MepruoiaM U UHKpemMeHTaM. Kpome Toro, oHu He
o0ecreynBal0T MEPUIUOHAIBHOE paclpOCTpaHEHUE BO3MYILICHHUH, YTO XapakTepHO JUIs
KPYTUJIbHBIX KosieOaHuil. B 3TOM OTHOIIEHUH NTPOBEIEHHBIE YUCIIEHHBIE SKCTIEPUMEHTHI HE Aalln
KaKuX-1100 yOeAMTEeNbHBIX MOJATBEPXKICHUN B MOJIb3Y THIOTE3bl O KPYTWIBHBIX KOJICOAHHSIX
KaKk COOCTBEHHBIX KOJICOAHUAX aTMocdepbl B cllydae CPEIHEr0 IOTOKa, OOYCIOBIEHHOTO
CyNEPNO3ULIMEN TEUEHUIN NOJIIPHBIA LIMKIIOH + aHTULUKIIOH.

4 (’-” 1 3
: T: M1ZeyrTl= 2651eyr.

= i
| -

" T o os

Cpegrai noTcs:
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Tpearmmnoios.
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Tpearsmnoios.

Puc. 2.2.4.6.1. Hambonee HEyCTOWUYWBBEIC HOpPMaJbHBIE MOABI TIPH Pa3HBIX KOH(PHUTypammsx
cpennero tedeHus, i 13 (a) u 15 (6) rapMOHMK B pa3ioKEHUH MOJEH NMpU OOBIYHOHN TypOYJIEHTHON
Bsi3KOCTH. [IprBeieHbI (CiieBa HaNpaBo) (pyHKINH TOKa HOPMAJIBHBIX MO/ B TOPH30HTAILHOM U MOJSIPHBIX
MPOEKIMSX, CIEKTPHI HOPMAaJBbHBIX MOA B KoopauHatax N (ock X) u N+m (ock Y) M pacupemeraeHus
(YHKIIMHU TOKA CPEJTHETO TEUCHUS B MOJISIPHOM MPOCKIIMK B OTHOCHTEIILHBIX €AMHUIIAX

IIyonaukanus:

MopasunoB B.W., JleraroBa E.B., Tomo3oB B.M. 3aBucuMocTh HOpMalbHBIX MOJ
0apOTPOIMHOTO YpaBHEHUS BUXPS OT CTPYKTYPHI CPEIHEr0 TEYCHHs M MapaMeTPOB YUCICHHOTO
moaenupoBanus // Comueuno-zemuas ¢pusuka. 2024. T. 10, Ne 4. C. 22-30. DOI: 10.12737/szf-
104202403.

2.2.4.7. Pe3yabTarbl Ha0JI0OeHUS] AKYCTHYECKHMX BOJH OT CHJIBHOIO H3BepPiKeHHS
ByJKaHa XyHra-ToHra

[Tpoekt «['eopu3nyeckuii MOHHUTOPUHI W KOMIUICKCHBbIC HAONIOACHUS TapaMeTpoB
atMocepsl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOIO IPOCTPAHCTBA ISl MCCIEJOBAHUN B
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COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
K.p.-M.H. A.I'. CopokuH.

[IpencraBieHbl pe3ynbTaThl HAOMIOACHNUS aKyCTHUECKHUX BOJH OT CHUJIBHOTO H3BEPKEHUS
ByJiIkaHa XyHra-ToHra, mpou30ILIe/IIIero B Ioro-3anaaHoi yactu Tuxoro okeana 15 suBaps 2022
T.

3aperucTpUpOBAHHBIA aKYCTUUECKUN CUTHA UMEET CIOXHYIO CTPYKTYPY, aHAJOTUYHYIO
BOJIHOBOM CTPYKType€ CHUTHAJOB OT MOIIHBIX SAEPHBIX B3pBIBOB, MaleHUs TYyHT'YCCKOTO
METEOpUTa, a TaKXKE aKyCTHUECKHUX CHUTHAJOB OT W3BEpKEHUs ByJlKaHa XyHra-ToHra,
IPEJICTaBICHHBIX B paboTax JIpyrux aBTopoB. [logoOHas hopma curnaia HHTEPIPETUPYETCA KaK
pe3ynbTar cynepno3unyu BoiH JIamba, nadpassyka u BI'B.

BrisiBiena xapaktepHas BpeMEeHHasl IIOCIE0BaTEIbHOCTh TPEX I[YTOB B T'OJIOBHOM 4acTH
curnana (BomHa JIamba). DTa mMOCHENOBATENBHOCTh CBS3BIBACTCA C TPEeMs CTaIUSIMU
W3BEPIKEHMS: 1) CUIIBLHBIN B3pPBIB U pa3pyllieHrue 0-Ba XyHra-ToHTa; 2) BBIXOJ Ha MTOBEPXHOCTH
BOJBI PACKAJICHHOM MarMbl W 00pa3oBaHWEe OOJBIIOrO KOJWYECTBA IEPErpeToro mapa,
nyJnbcupytomero B atmocdepe; 3) moabeM B aTMocdepy BBICOTHON ASPYNTHBHOW KOJIOHHBI,
KOTOpasi MOXKET ObITh HCTOYHUKOM HU3KOYACTOTHOTO aKyCTUYECKOTO M3ITyUCHHUSI.

[IpoBenneHO cpaBHEHHE aKyCTUYECKHMX CHUTHAJIOB OT M3BEPKEHHS ByJlKaHa XyHra-ToHra,
3anmucaHHbIX B BocTtouHoit Cubupu u Ha AJsiCKe, W TONyYEHBI OICHKH CPETHEH CKOpOCTU
pacmpocTpaHEHHUs] CUTHAJIOB Ha JTHX Tpaccax. Perucrpamusi aKyCTMYECKOTO CHUTHajga oOT
MOIIIHOTO M3BEp>KEHUs ByJikaHa XyHra-TOHTra B pa3iMYHBIX TOYKAX 3€MJIM CBUIECTEIBCTBYET O
[J100aTbHOM XapaKTepe paclpoCTPAHEHUS CUTHAJIOB.

IIyoaukanus:

Copokun A.I'., HoOpeianH B.A. Hekoropblie pe3ynbTaThl aHain3a aTMOC(PEPHBIX
KoneOaHuii Mo MaHHbIM akyctuueckoit cranimu MC3® CO PAH // Coopuuk TpymoB XXXV
ceccun Poccumiickoro akyctuyeckoro oomectBa. M.. T'EOC, 2024. C. 298-303. DOI:
10.34756/GE0S.2024.17.38817.

2.2.4.8. U3yyeHue HU3KOYACTOTHOI0 ATMOC(EPHOro U3JIy4YeHHsi, OCHOBAHHOE HA JaH-
HbIX akycTHueckoil cranuun UC3® CO PAH

[Ipoekt «['eodm3nuecknii MOHUTOPUHT M KOMIUICKCHBIE HAOJIOEHUS TapaMeTpOB
atMochepsl 3eMiIM M OKOJO3EMHOTO KOCMHUYECKOTO IPOCTPAHCTBA I HCCICIOBaHUN B
COJIHEUHO-3eMHOH ¢u3uke». PykoBogurens — k.¢.-m.H. P.B. BacunwseB. ABTOp pe3ynbrata —
K.¢.-M.H. A.I'. CopokuH.

Pazpabotan Meron aHaiM3a COCTOSHHS JAMHAMHYECKOM BETPOBOM CHUTYyallMM M
TEPMOJMHAMHYECKOTr0 TOJs arMocdepbl Ha ypOBHE MOBEPXHOCTH 3eMid. B mepBom ciydae
OTCJIEKUBACTCS BIMSHUE BETPAa HA MEXAaHHMUYECKYIO YCTOWYMBOCTH COCTOSHHUS aTMOC(ephl, a BO
BTOPOM cCITydae MO COCTOSHUIO TEMIEPaTypbl MOXKHO OLICHUTH BIUSHUE TEIJIOBOrO (hakTopa Ha
TEPMOJIMHAMHYECKYIO yCTOMYMBOCTH arMocepsl. Takum o00pa3oM, MOXKHO pazJesibHO
UCCIIEIOBaTh Kak (pakTOp HUMIYJIBLCHOTO MEXaHHMYECKOro BO3JCHCTBUS Ha YCTOMYHMBOCTH
atMoceprl, Tak u (HaKTOp TEPMOJUHAMHYECKOTO BIMSHHS Ha «PACKAYKy» KOHBEKTHUBHBIX
konebanuit B arMmocdepe. Ilpu3HakamMu pa3TUYHBIX MEXAaHU3MOB BO30YXKIEHHUS KoJieOaHUM
MOTYT OBITh JTUHAMHUYECKUE XAPAKTEPUCTUKH CIIEKTPOB CUTHAJIOB M JIPYTHE XapaKTEPUCTUKH,
KOTOpbIE HEOOXOaUMO Hu3y4yaTh B mepcrnektuBe (puc. 2.2.4.8.1). Jlng BBISICHEHUS NPUYUH
BO30Y)XJICHHUSI U OCOOEHHOCTEH CTPYKTYphl KosleOaHUH B aTMoc(epe TaHHOW MECTHOCTH TaKXke
CIIEIyeT HCIIOJIb30BaTh M3BECTHYIO B MPUPOJE U ONUCAHHYIO B JIUTEpaType KOHBEKTHUBHYIO
HEYCTOMYMBOCTH TPABUTAIIMOHHO-TEIIOBOTO THIIA.
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Puc. 2.2.4.8.1. XapaktepHsle 1j1s JeTHero neproaa armochepusie koiebanus 3a 04.06.2024 u ux
CIIEKTporpamma

IMyonukanus:

Copoxun  A.I'., [JoOpemaua B.A. HekoTopble pe3ynbTaThl aHainM3a aTMoc(epHBIX
KosiebaHuii 1o JaHHbIM akyctudeckoi cranmuu MC3® CO PAH // Coopuuk TpymoB XXXV
ceccun Poccuiickoro akycruyeckoro obOmectsa. M.: T'EOC, 2024. C. 298-303. DOI:
10.34756/GE0OS.2024.17.38817.

2.2.4.9. UccienoBanue BIMSHUS BHE3AMHBIX CTPATOC(EPHBIX MOTENJEHU HA Bapua-
MU YMHCCHOHHOIO ¢J0s1 557.7 Hm

I'pant PH® No22-77-10008. PykoBomutens — k.¢.-m.H. O.C. 3opkanbieBa. ABTOp
pesynbTaTta — A.B. CayHKuH.

(MC3® CO PAH; Unctutyt kocMopuznyeckux uccienoBanuii u asponomuun CO PAH,

SAxyrck, Poccus).

HaGmronaercst cxoxee MOBECHUE aHOMAIIMI TeMIepaTyp Haja ABYMsS CTaHUUsSMH. BuaHo,
gyto 10 BCII Ha BbicoTax ~40-50 kM TeMIiepaTypa MOBBIIIAETCS, TTPH 3TOM Ha BbicoTax ~60—70
KM InpoucxoauT cHwxkeHue temmneparypsl. Ilocae BCII Ha BeicoTax ~40—60 kM TemmepaTypa
3ameTHO noHmkaercs (~40-50 km Hazg cTaniueit Topel), B TO BpeMs Kak Ha BbicoTax ~60-80 kM
HaOmonaercs oOparHbiii 3ddext. CrpaTtocdepHbie MOTEIUICHUS YACTO HAYMHAIOTCS Hal
Cubupbto, a 3aTeM CMEUIAIOTCS B CEBEPO-BOCTOYHOM HAMpPAaBIECHUU K IMOJIIOCY U BBI3BIBAIOT
nedopmaruio moysipHOro BUXps, kKotopas U ¢ukcupyerca kak BCII. Ha puc. 2.2.4.9.1 Buana
MOJIOXKUTEIbHAS aHOMAJIHS TEMIIEPATYpPhI B cTpaTtocdepe Haa oocepBaTopusaMu oT —15 10 —3 qHs
1o maxxopHoro BCII, nipu 3Tom B 061actu Me3ochepsl HaOII0IAI0TCs OTpUIIATEIbHBIE AHOMATTNH
Temrieparypbl. 3a 3-5 gHelt 10 MomeHTa MakcuMmanbHOro pasBuTusi BCII wag cuOupckumm
o0cepBaTOpHSM Ha CTPATOC(EpPHBIX BBHICOTAX 3HAK TEMIIEPATypHOW aHOMAJINU M3MEHSETCS, YTO
CBSI3aHO C MEepEeMEIlEHUEM CTPAaTOCHEPHOTro aHTUIIUMKIIOHA B OoJiee BhICOKKE MUPOTHL. [Ipu aTOM
Ha Me30C(EpPHBIX YPOBHSIX HAOIIOAAIOTCS MaKCUMAaJIbHBIE TEMIIEPATYPHI.
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Altitude (km)
anomaly tem perature (k)

Altitude (km)
anomaly tem perature (k)

Days

Puc. 2.2.4.9.1. Cpegaue anomanuu temneparypsl B 2002-2023 rr. nHag cr. Maiimara (BBepxXy) u
uax I'®O (Topsl, BHU3Y) 10 qanHEIM SABER

Hyonukanumn:

CaynkuH A.B., 3opkansuesa O.C., Bacunbses P.B., I'appunseBa I'.A. UccnenoBanue
BIIMSTHUSI BHE3AIMHBIX CTPAaTOCHEPHBIX MOTEIUICHUH Ha BapHAIIMK SMHUCCHOHHOTO ¢Jost 557.7 HM
Haj oOcepBaTopusiMu Maiimara u Topsl. // Ontuka atMocdepbl 1 okeana. Pu3nka aTMOCQepsl:
Marepuansr XXX MexayHapoaHoro cummosnyma [dnekrponnsiii pecypce]. Tomck:
WznarensctBo MOA CO PAH, 2024. C. E192-E198. DOI:

Caynkun A.B., 3opkansiuena O.C., BacuibeB P.B., 'aBpunbseBa I'.A. UccnenoBanue
BJIMSIHUS BHE3AIHBIX CTPATOC(HEPHBIX MOTEIUICHUIH Ha BApUAIIMA SMUCCUOHHOTO ¢10st 557.7 HM
Haj oOcepBaTopusiMu Maiitmara u Topsl / MexnyHapoaHas balikanbckast MOJIOIe)KHAS HaAyIHAsS
Koja o GyHnamMeHTanbHol pusnke. «B3aumozeicTBue noseit 1 u3IydeHns ¢ BEIECTBOM:
Tpyasr XVIII Koudepeninu monoabix yuensix. 2024. C. 204-208. DOI: 10.62955/0135-3748-
2024-204.

2.2.4.10. HUccaenoBanne NpOCTPAHCTBEHHO-BPEMEHHBIX XapPAKTEPHUCTHK CpeJHelIn-
POTHBIX CHSIHU

[Ipoext «l'eopusnyecknii MOHMTOPUHT U KOMIUICKCHBIE HAOIIOACHUS MapaMeTpOB
atMocdeppl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOIO MPOCTPAHCTBA JJIsl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
K.}.-mM.H. T.E. CripeHosa.

CpenunemmuporHoe cusiaue 01 nmexabps 2023 1. HaOII0IAT0CHh C MOMOIIBIO KaMep BCETO
HeOa onTtuueckoro komruiekca HI'K u mroOuTensiMu acTpOHOMHHM € TOMOIIBIO HHU(POBBIX
doToanmaparoB U cMapTPOHOB B HECKOJIbKMX Toukax Hpkyrckoit obmactu u IIpumopckoro
Kpas. bBbul mpoBeseH COBMECTHBI aHalU3 CHHMKOB, COBIAJAIOIIMX BO BPEMEHH, C
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UCIIOJIb30BAHUEM CTEPEOMETPHH W METOJIUKH Teorpaduieckol TMPUBS3KH KaapoB (pHC.
2.2.4.10.1).

bruto onpeneneHo, 4To Isi CHUMKOB C pa3HECEHHOH 0a30il CoBMa/ieHHWEe BEPIIMH OJTHUX U
TE€X JK€ CTOJIOOB cBeueHHs HaOmomaercs ais BbicoThl okojo 500 kM. Ha puc. 2.2.4.10.1
MMOKa3aHbI MPOEKIUs Kaapa kamepsl Bcero Heba HI'K Ha moBepxHOCTh 3eMII U CHUMOK KaMephl,
C MOMOIIBI0 KOTOPOH Benuch HabmoaeHusa B Hukonbeke. FOxHas rpaHuiia CUSTHUSL TOCTaTOYHO
XOpOIIIO COBMaAAaeT Ha 000MX CHUMKAX. ITO COTIACYETCs C IUANa30HOM BBICOT KPACHBIX CHUSIHUN
THUIA «a» UIH «d», KOTOpbIe, KaK MPaBHIIO, BEICBEUHNBAIOTCS HA TOPa3a0 OOJBUIMX BBICOTAX, YEM
OOBIYHBIE (POPMBI MOJIIPHBIX CUSHHMA.

Jlanable  1u@pPOBBIX  KaMep  acTPOHOMOB-TIOOUTENEH  ABISAIOTCA  JIOCTATOYHO
MHGOPMATUBHBIMU JUISI HM3Yy4YEHHsI COOBITHH, Npoucxomsmmx B armocdepe. JlanbHeliiee
npusiedeHre (HoTorpadoB-ITIOOUTENCH TO3BOJIMT HCIOJb30BaTh OOJbIIE PA3HECCHHBIX B
MPOCTPAHCTBE TOYEK HAOIIOJEHUS M, COOTBETCTBEHHO, YIYUYIIMTh TOYHOCTH IOJy4aeMbIX
XapaKTEPUCTHK.

657N S

G0N S8

557N [oF

50N |

90°E  100°E  110°F  120°E

Puc. 2.2.4.10.1. Ilpoexnmst kamgpa kamepsl Bcero Heba ['PO Ha MOBEPXHOCTh 3€MITH IS BHICOTHI
500 kM B 13:41:00 UT 01.12.2023 u kaap, cHATHIH B HUKOIBCKE B TOT K€ MOMEHT BpEMEHU

IMyonukanus:

CeipenoBa T.E., bemenxuii A.b., Bacunse P.B. Dddextsl reomarHutHoi Oypu
01.12.2023 mo pnanHbpiM ontuueckux HHCTpyMeHTOoB HI'K u dortocammkam Hpkyrckoro
acTpoHOMHYeckoro obmectBa // Bceepoccuiickas OTKpbITas Hay4yHas  KoH(epeHIus
«CoBpeMeHHBIE MTPOOIEMbI TUCTAaHIIMOHHOTO 30HIUPOBAHUS, PAIMOJIOKAIINU, PACTIPOCTPaHEHUS
u mudpakuun Boiaa». Mypom, 2024. C. DOI: 10.24412/2304-0297-2024-1-301-306.

Syrenova T.E., Beletsky A.B., Vasilyev R.V. Geo-referencing images of wide-angle
optical systems // Tech. Phys. 2024. Vol. 69. P. 424-430. DOI: 10.1134/5S1063784224010407.

CoipenoBa T. E., beneuxunit A. b., Bacunse P. B. CpennemnpoTHbie CUSHUS BO BpeMsi
T'€OMAarHuTHHBIX 6yp]: 10 AaHHBIM OITHYECKOI'O KOMILJICKCa HI'K u cHumMKam rpaxIaHCKHUX
yaeHblx // Marepuansl JlBaamate BTOpOM MexayHapoaHou KoHpepeHunn «CoOBpeMEHHBIC
npoOJaemMbl TUCTAHIMOHHOTO 30HAWMpOBaHMS 3emin u3 Kocmoca». 2024. C. 456. DOI:
10.21046/22DZZconf-2024a.

Syrenova T.E., Beletsky A.B., Vasiliev R.V., Podlesny S.V. Spatiotemporal characteristics
of the December 1, 2023 magnetic storm on data from the NHC optical complex and the Irkutsk
Regional Astronomical Society // Physics of Auroral Phenomena. 47th Annual Seminar (B
neuyatu) C. DOI.
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2.2.4.11. CTpyKTYypa U JUHAMHKA CPeIHEIINPOTHLIX CUSHHII B 25-M COJIHEYHOM LMK-
e

[Ipoext «l'eopusnyecknii MOHMTOPUHT U KOMIUICKCHBIE HAOIIOACHUS MapaMeTpOB
atMocepbl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOIO MPOCTPAHCTBA JJIsl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
K.p.-M.H. A.b. benenkuii.

OnrtrueckumMu HHCTpyMeHTamMu HarmonanbHoro reixuoreodusndeckoro komriekca (HI'K)
B Hayajne 25-r0 IMKJIa CONHEYHOH aktuBHOcTH (¢ ampens 2021 1. mo mait 2024 .
BKJTFOUMTENIBHO) 3aperucTpupoBano 45 cpennemupotHbix cusiauii (CC). B 26 u3 HUX B cBeUeHUH
HaOJIOaMNCh CTPYKTYPHI, cooTBeTcTByIomMe SAR-nmyram. Beuio momydeHo pacmpexneneHue
reorpaduuecKor MHUPOTH HaOM0aeMbIX SAR-AyT B 3aBUCHUMOCTH OT MHJAEKca DSt mo gaHHBIM
kamep Bcero Heb6a HI'K (puc. 2.2.4.11.1). Ing sToro reorpaduyueck IpUBS3aHHBIA IS BBICOTHI
300 kM KaJap YCpeIHSIICS MO JOATO0Te ¢ MUpoTHBIM maroM 0.1°. B anroputme aBTOMaTHYECKOTO
noucka nosiokeHust SAR-yru oTcieKuBaeTcs JIOKAIbHBI MaKCUMyM HHTEHCHUBHOCTH JYTH C
Y4E€TOM TMOPOrOBBIX 3HAUYEHHUU, TAaKWX KaK HauWOOJBIIMHA CIABUT MaKCUMyMa IO IIMPOTE B
NOCJIEIOBATENbHBIX Ka/Ipax M aMIUTUTY/AA JIOKAIbHOTO MakcuMmyma. IlonoOHbIe 3aBUCHMOCTH
MO3BOJISIIOT BBIJICTIUTh CIydan ¢ HeTUnuyHoMl nuHamukoil crpykryp CC. Tak, onmHoi u3
OTJIMYAIOIIUXCSI OT CPEAHEr0o pacrpeseieHus Oypb sBiseTcs SKcTpeManbHas Oyps 10-12 mas
2024 1. Bo Bpems sTol Oypu ObUIM 3apErHCTPUPOBAHBI HECKOJIBKO THIIOB CPEAHEIIMPOTHBIX
cusiHui, BKirovas Tun «d», SAR-Iyru W, BO3MOXHO, CHUSHUS, BBI3BIBAEMBIC BBICHITAHUEM
TSKEJIBIX YaCTHII.

Bricokoe konmuecTBo 3apeructpupoBaHHblx CC B 25-M COJHEYHOM IUKJIE, HECOMHEHHO,
CBS3aHO HE TOJBKO C BBICOKOH HHTEHCHUBHOCTHIO COJIHEYHOTO IIMKJIA, HO M C BBOJOM B
OKCIUTyaTaII0 BEICOKOYYBCTBUTEIHHBIX ONTHYECKHX HHCTpyMeHTOB HI'K.
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Puc. 2.2.4.11.1. PacipefieneHrie MUPOTHOTO MojoxkeHUs SAR-Iyr 1 BpeMeHHOH X0 IIUPOTHOTO
nonoxenuss SAR-nyru u nngexca Dst 10 u 11 mast 2024 r.
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IIyonukanum:

benenxuit A.b., Muxanes A.B.,. CeiperoBa T.E, Bacunse P.B. CtpykTypa u auHamuka
CPEIHEIUPOTHBIX CUSHUN B 25-M CONHEYHOM IIMKJIE IO JaHHBIM ONTHYECKUX HHCTPYMEHTOB
Hanmonansnoro I'enmuoreodusndeckoro komriekca PAH // Beepoccuiickas oTKpbITasi HaydHast
koH(pepeHmst «CoBpeMeHHBbIE MPOOJIEMBbl JAUCTAHIIMOHHOTO 30HIWPOBAHUSA, PAAHOIOKAIINH,
pacrpocTpaneHuss U audpaknuud Boiaa». Mypom, 2024. C. DOI: 10.24412/2304-0297-2024-1-
284-290.

benenxuit A.b., CeipenoBa T.E., Muxanes A.B., Mapuyk P.A., Iloanecusii C.B.,
Bacunbe P.B. Cpeanemmpotabie cusiHusi 25-ro CONHEYHOro IUKIIA MO JTAHHBIM ONTHYECKHUX
uHCTpyMeHTOB HarmonansHoro renmoreodusuueckoro komiuiekca // Physics of Auroral
Phenomena. 47th Annual Seminar (8 meyaru) C. DOI.

2.2.4.12. UckyccTBeHHOE ONTHYECKOe CBeuyeHHe MOHOcdepbl B JUHUAX 557.7 HM m
391.4 um

[Tpoext «['eopu3nyeckuii MOHUTOPHUHI W KOMIUICKCHBbIC HaONIOAEHUS TapaMeTpoB
atMoceppl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOIO IPOCTPAHCTBA ISl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH ¢u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacunbeB. ABTop pesynprata —
N.JI. Tkaues

(MC3® CO PAH, HHI'Y, KOVY).

B oTiinume oT 3KCHEpUMEHTOB NPOLLIBIX JIET, B 2023 u 2024 rr. Hapsay ¢ KpacHOM JIMHUEN
atomapHoro kwuciopoga 630.0 M (mopor Bo30yxkaeHus 1.96 5B) BmepBwie peryisipHO
Habmoaanock uckyccrBeHHoe ceeueHne noHocheps! (MOC) B 3enenoit nunuu 557.7 HM (Opor
B0o30OyxeHus 4.19 sB) atomapHoro kucinopoja u cuaei auHuu 391.4 HM (Mopor Bo30yKIeHUS
18.7 5B) wnona monekymspHoro azota. Cseuenue B JuHuUM 391.4 HM Ha crenge CYPA
HaOmoganock BuepBeie (puc. 2.2.4.12.1). Bo3mMoxHBIMH TpUYMHAMHU HAOIIOMCHHS TEHEpaIUs
HNOC B 3eneHoil M CHMHEW JTUHUAX TPH BO3ACHCTBUU MoIimHONW KB-pamnoBosHONW MOTYT OBITh:
MOJICpHU3AIMS TIepearomeil anTeHHbl HarpeBHoro crerna CYPA, 4To MO3BONMIIO YBEJIUYHTH
3¢ (HEeKTUBHYIO MOIIHOCTh BOJIHBI HAaKa4KH; MPOBEJCHUE SKCIEPUMEHTOB BO BpeMs MaKCHMyMa
COJJHEYHOM aKTHUBHOCTH, TIIOCKOJBKY YBEJIWYCHHE WHTCHCUBHOCTH COJHEYHOTO W3IYYECHUs
OKa3bIBaeT BJIUSHUE Ha COCTOSHME MOHOCGEphl U €€ MapaMeTpoB; HCIOJb30BaHUE
BBICOKOUYBCTBUTEJILHOTO PErucTpupytomero Qoromerpudeckoro obopynoBanus. braromaps
JOCTaTOYHO CTAa0WJIBHBIM HOHOC(EPHBIM YCIOBHUSIM B IepBble yachkl mociie 3axona ConHia,
yIaI0Ch HAKOMUTH OOJIBIION 00bEeM aHHBIX MO OJHOBpeMeHHBIM u3MepenusiM NOC B kpacHOi
(630.0 ™) u 3encHoi (557.7 HM) ATHUHHUSX aTOMAapHOTO KHciaopoaa u cuHer (391.4 HM) nUHUU
MOHA MOJICKYJISIPHOTO a30Ta MPHU BapUaIMsIX YaCTOTHI MOIIHOM BOJIHBI B OKPECTHOCTH YE€TBEPTOM
AJIEKTPOHHOU TUPOTrapMOHUKH (5260-5455 kI'm).
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Puc. 2.2.4.12.1. TlepBoe HabmomeHne B dKCIIepuMeHTax Ha HarpeBHoM creHne CYPA smuccun
391.4 aM (HWOKHSSA TTAHENb) ¢ TTIOMOIIBIO TpeXKaHaIbHOTO (hoTomeTpa 11.08.2023

Iyoaukanum:

TkaueB U.J., benenkuit A.b., I'pau C.M., HaceipoB N.A., llungun A.B., Kororun J[.A.
HckyccTBeHHOE ONTHYECKOEe CBedeHue wuoHochepbl B auHMAX 557.7 HM u 3914 HwMm,
uHaynupoBanHoe KB-pammoumsnyuenuem crenga «Cypa» // M3BecTuss BBICHIMX Y4EOHBIX
3aBenenuil. Pagnodusuka. (I[Ipunsita B neyars). C. DOL.

TkaueB WM.Jl., beneuxuit A.b., HacsipoB U.A., I'pau C.M., lllunaun A.B. Pe3ynbrars
(hOTOMETPUYECKUX U3MEPEHHUI HUCKYCCTBEHHOT'O ONTHYECKOTO CBEUYCHUS MOHOCHEPHI B JIMHUAX
557.7 am u 391.4 um Ha crenne CYPA // Bcepoccuiickas OTKpbITass HaydyHas KOH(EpPEHIUs
«CoBpeMeHHbIEe MTPOOIEeMbl TUCTAHIIMOHHOTO 30HAUPOBAHMS, PAIUOJIOKAIINN, PACTIPOCTPAHECHUS
u nudpakmuu BoaH». Mypowm, 2024 C. DOI: 10.24412/2304-0297-2024-1-471-477.

beneuxuit A.b., TkaueB U./J1., I'pau C.M., HacsipoB U.A., Kororun /[I.A., llungun A.B.,
HementeeB B.O., BacunseB P.B., Jleroctaesa IO.K. IlpenBaputenbHble pe3ynbTaThbl
OKCIEpUMEHTANbHbIX KammaHuii 2024 roma 1O pErucTpaldyd CBEUYEHUS HOHOCHEpHI,
WHIYIIUPOBAHHOTO MOIIHBIM KOPOTKOBOJIHOBBIM wu3nyueHuem cteHga CYPA // Marepuansl
JIBaamate BTOpOil MexayHapoaHOU KOH(pepeHnn «CoBpeMeHHbIE MPOOIEMbl JUCTAHIIMOHHOTO
30HAMPOBaHUS 3emin u3 kocmocay. 2024. C. 436. DOI 10.21046/21DZZconf-2024a.

2.2.4.13. KanuoOposka unreppepomerpo ®adpu — Ilepo HI'K PAH no 3Be3nam
[Ipoext «l'eopusnyecknii MOHMTOPUHT U KOMIUICKCHBIE HAOIIOACHUS MapaMeTpoOB
atMocdepbl 3eMIM M OKOJIO3EMHOIO KOCMHUYECKOIO IPOCTPAHCTBA JJIsl MCCIEJOBAHUN B

COJIHEYHO-3eMHOH (u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacuibeB. ABTop pesynbrata —
A.J1. lllenkog.

doTtoMeTprUecKas KaTuOPOBKa ONTHYECKUX MHCTPYMEHTOB HEOOXO0IMMa JIJIsl TIepexo/ia OT
HEKHUX a0CTPaKTHBIX OTHOCHTENBHBIX SAMHHII K aOCONIOTHBIM 3HAYEHUSM DHEPTHH WU TOTOKA
manyaerus. Uutepdpepomerp Padbpu — Ilepo (UDII) dukcupyer wunTEpdeporpaMMmsl ¢
nomotnbto [13C-marpunbl. Ha BbIxone Mbl BUAMM MPOCTPAHCTBEHHOE PACTIPEEICHUE OTKIMKA
MaTpUIlbl U YCUJIUTENIS Ha Majarollee H3idydyeHHe B OTHOcUTeNbHbIX eauHunax ALIl. Takue
JAHHBIE TIO3BOJISIIOT TOYHO PACCUMTHIBATH TEMIEPATypy U CKOPOCTh BETpa HEUTpalIbHOU
KOMITOHEHTHI, HO PO HHTEHCUBHOCThH CBEUEHHUS MOXKHO TOBOPHUTH TOJIBKO OTHOCUTEIIBHO. UTOOBI
MOJyYUTh AOCONIOTHBIC 3HAYEHUS WHTCHCUBHOCTH, HY)XHO HCIOJB30BaTh HEKHH STATOHHBIN
HMCTOYHHK M3JTy4eHHUs. DTO MOXKET OBITh CHCIUATbHBIN KAIMOPOBOYHBIN UCTOYHUK WM XOPOIIIO
W3YYCHHBIN €CTeCTBEHHBIN 00BEKT, HAIPUMED, 3BE3/1a.
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beuto upentudunuposano 10 3Be3/1, KOTOPBIE PETYISIPHO MPOXOIUIH Yepe3 MOJIe 3PEHUs
N®IT B 2023-2024 tr. Jns onpenencaus otkianka M®IT HeoOxoaumMo paccuyuTaTh CyMMapHYIO
WHTEHCUBHOCTh M300pakeHus 3Be3abl. Crenudurka naTepdeporpaMm 3akiItodacTcsl B HATUYUU
MHTEeP(EPEHIIMOHHBIX KOJIEI, KOTOpbhle BHOCAT omuoOky (puc. 2.2.4.13.1). Jlnsa pacuera
BBIJIENIATIACh MPSIMOYTrojibHas 007acTh, conaepkamas H300paKeHHe 3Be3[bl, M BbIUMCIIAIACDH
CyMMapHasi HWHTEHCHUBHOCTb BHYTpHM JTOoM ob6mactu. s yuera (OHOBBIX 3HaYCHUH
paccuMThIBAIaCh CyMMapHasi MHTEHCUBHOCTh B TPEX MPSMOYTOIBHBIX OOJIACTSIX, OTPAKCHHBIX
OTHOCHUTEIIbHO BEPTUKAIBHOW M TOPU3OHTAJIBHOM Oceil mHTepdeporpaMMbl U OTHOCHUTEIHHO
LEHTpA.

NroroBsiii kanOpoBoUHBIN KO3GGUITMEHT cocTaBuiI 25.5 GOTOHOB/OTH.€]1.

AMEI AL LAty 2023-03-19T15:48:27
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Puc. 2.2.4.13.1. UnTepdeporpamma ¢ BUIUMBIMH U300paKEHUSIMH 3Be3]] (CJIeBa), TIOTydYeHHAs Ha
UOII npu skcnosuuuu 120 ¢, a Taxke uHTEpdEeporpaMma ¢ BBIAEICHHBIMUA OONACTAMHU (CHpaBa) s
noacueta otkianka V®II Ha 3Be3ny (KpacHbBI MPSAMOYTOJBHHUK) W JUIA ydeTa BKJIajga Kouiel (3eleHble
MIPSIMOYTOJTEHUKH )

IMyonukanus:

[lenxoB A.Jl., ApramonoB M.®D. dortomerpuueckas KamTuOpoBKa HWHTEp(epoMeTpoB
®a6pu — Ilepo HI'K PAH mo 3Be3nam // MexnyHnapoanas baiikanbckas MosioiexkHas HayqdHas
mkosia mo gpyHmameHTanbHON Qusnke. «B3auMomeicTBUE MOJCH U M3TyYeHUS C BEIIECTBOMY.
Tpynst XVIII Kondepennuu monoasix yuensix. 2024. C. 235-236. DOI: 10.62955/0135-3748-
2024-235.

2.2.4.14. llonsApHBbIC CHSAHUA B NEPHOJbI IKCTPEMAJIBHBIX TeOMArHUTHBIX Oypb. Co-
oObiTe KappuHrrona

[Tpoext «['eopu3nyeckuii MOHHUTOPHUHI W KOMIUICKCHBbIC HAONIOAEHUS TapaMeTpoB
atMoceppl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOIO IPOCTPAHCTBA ISl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH ¢u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacunbeB. ABTop pesynprata —
n.¢.-m.H. A.B. Muxarnes.

Habmionaembie ry100anbHble KIMMAaTHYECKHE H3MEHEHMsS, a TaKKe BO3MOXKHAs POJIb
BapHaIlfil COTHEUHOW aKTUBHOCTU B HUX OOYCIIOBIMBAIOT OTPOMHBIN HHTEPEC K IKCTPEMATbHBIM
MPUPOJHBIM COOBITHSIM HPOIUIBIX BEKOB. JleTanbHOE pacCMOTpPEHHE TaKUX COOBITUH C y4eTOM
COBPEMEHHOTO MMOHUMAaHUS (PU3NYECKUX MPOIECCOB U SIBICHUNM MOKET OBITh TOJE3HBIM IS HX
KOPPEKTHON HMHTEpHpeTaluu. JTO B MOJTHOM Mepe OTHOCUTCS K AKCTPEMAaJbHBIM MarHUTHBIM
OypsIM U BBLIAIOIIUMCS CUSTHUSM (great aurora).
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AHanu3 TeoMarHUTHOW oOctaHoBKM 1-3 ceHTsOps 1859 r. B mepuox coOBITHS
Kappunrrona (puc. 2.2.4.14.1), Bu3yaipHble HAOMIOACHUS PA3IMYHBIX (DOPM MOJSAPHBIX CUSHUN
Ha CpeJHMX M HHU3KUX IIMPOTaX B O3TH JHH, a TaKXe COBPEMEHHBIC IPEACTABICHUS O
Mopdonoruu u MmexanuzMax ¢popmupoBanus SAR-1yr u conocraBieHre ¢ HHCTPYMEHTAIbHBIMU
HaOmonenussiMu  SAR-nyr BOmm3u MpkyTcka MMO3BONSIOT AONYCTHTh, YTO KpacHas Jyra,
BU3yaJIbHO HaOmomaBmiasics 2 ceHTsops 1859 r. B HMpkyrcke u omnucaHHas B JICTOMHCSX,
spigercs SAR-gyroii. UatencuBHocTs SAR-Ayry, onucaHHOM B MPKYTCKHUX JIETONMCSX, MOXKET
ObITh omeHeHa kKak ~ 10-20 kPn. MoXHO MOMyCTHTh, YTO HA TEKYIIUH MOMEHT OIMCaHUE
HOJISIPHOTO cUsHUSA 2 ceHTAOpsa 1859 r. B MpKyTcke sIBIIsieTCsl IEpBBIM MPEAMETHBIM ONMCAaHUEM
SAR-nyru, 3a BEK /0O €€ OTKPBITHS Kak siBJIcHUsA. HecoMHEHHO, YTO 4YeI0BEYECTBO HE pa3
Ha0JII0/1aJ10 3TO SIBJICHUE B CPEAHUX IIUPOTAX B MPEIIICCTBYIONINE BEKA.
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Puc. 2.2.4.14.1. YacoBble 3Ha4eHUs] OTKJIOHEHUH OT CpeaHero H-KOMIOHEHTH MAarHUTHOTO HOJIA

1-5 centsiOps 1859 r. mnsa cr. «bapHayn» u «HepyuHCK» W BPEeMEHHOM MHTEpBal HaOJIOIACHMUS
noJiipHOTO cUsiHUS B IpKyTCKe (BBIIEICH KPACHBIM IPSMOYTOJIBHHKOM)

IMyonukanus:

Muxanes A.B., benenkuii A.b. IlomspHbie cHUSHHS B TEPUOJBI SKCTPEMATbHBIX
TEOMarHUTHBIX Oyphb: BH3yanbHble HaOmoneHuss SAR-myru B HpkyTrcke BO Bpemsi COOBITHS
Koppunrrona 1859 roga // Conneuno-3emMHas ¢pusuka (IpUHATA B [1€YATH)

2.2.4.15. IlonsipHbie CUSAAHMSI B NMEPHOAbI IKCTPEMAJIbHBIX F'€OMATHUTHBIX Oypb. 11
(deBpans 1958 r.

[Ipoekt «['eodm3nuecknii MOHUTOPUHT M KOMIUICKCHBIE HAOIOEHUS TapaMeTpOB
atMocepsl 3eMiIM M OKOJO3EMHOTO KOCMHYECKOTO IPOCTPAHCTBA I HCCIICIOBaHUN B
COJIHEUHO-3eMHOH (pu3uke». PykoBogurenr — k.¢.-m.H. P.B. BacunbeB. ABTop pesynpraTta —
n.¢.-m.H. A.B. Muxaes.

Beun BhITIONHEH aHAIM3 OCOOCHHOCTEH CPENHEUTUPOTHOTO CHUSHUS THIA great aurora BO
BpeMs SKCTpeManbHON MarHuTHOM Oypu 11 deBpans 1958 r., koTopoe 001a1a710 HEOOBIYHBIMU
ONTHYECKUMU U CIHEKTPAIbHBIMU XapaKTePUCTUKAMH: OYEHb OOJBIIONH HHTECHCHBHOCTHIO
AMHUCcCcHH aToMapHOTOo kucioposa [OI] 630 am (105—108 P11) 1 HEOOBIYHO BBHICOKUM OTHOIIICHHEM
WHTCHCUBHOCTEH NBYX 3ampeiieHHbIX JuHui kuciaopoga [OI] 630 um u 557.7 um lgszo/lss7.7,
nocrurasmmm 10°-10* (puc. 2.2.4.15.1). B pe3ynbrare aHaaun3a IHHAMHKH lg30 BO BpeMs APYrUX
IKCTPEMATBbHBIX T€OMArHUTHBIX Oypb, a TaKKe COMYTCTBYIOIIUX TeO(PU3NYECKUX YCIOBHH U
(bu3HYeCcKuX MpoIeccoB B HoHOc(hepe u MaruuTocepe 3eMiTi BHICKa3aHO MPEIANOI0KEHUE, YTO
CpeIHENINPOTHRIE CUSHUS TUIA great aurora GOPMUPYIOTCS BO BpeMsi HHTEHCUBHBIX CyOO0yph Ha
IIaBHBIX (pa3ax MarHUTHBIX Oypb. [l wWHTEpHpeTanuu HaOIIOJAEMBIX OCOOCHHOCTEH
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cpenHemmupoTHoro cusiHUS 11 deBpans 1958 1. mpeanmaraercs paccMOTPeTh MEXaHHU3M
cenektuBHOrO 3aceneHuss ypoBHs [OI] 1D, B koTopoM MOryT OBITh peali30BaHbI PEAKIIUU
pe3oHaHCHOW mepe3apsaaku uoHoB kuciopoga O-+(2D)+O(3P)—O+(4S)+O(3P, 1D) w/unm
peaKiuu CTOJIKHOBEHHUS aTOMOB M MOJIEKYJ KHCIOpoAa C BO30YKICHHBIMH KOMIIOHEHTaMH
HEYETHOTO a30Ta.
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Puc. 2.2.4.15.1. ]lunamuika WHTEHCHBHOCTH Smuccuu 630 HM (KpacHBIC JIMHHHA) BO BpeMs
MarauTHO# Oypu 11 deBpans 1958 r. B Cakpamenrto-Iluk (cneBa) n marautHoi Oypu Cesitoro [latpuka
17 mapta 2015 1. B '®O UC3® CO PAH (cnpaBa) B conocTaBineHnu ¢ AuHaMukoi Dst-unnekca (depHole
JIMHWN); 3eJICHas INTPUXOBast TUHUSA (CIIpaBa) — MWHTEHCUBHOCTH AYMHUCCHUU 557.7 HM

IMyonukanus:

Muxanes A.B. IlonspHble CUSHUS B TEPUOIBI SKCTPEMATbHBIX T'€OMAarHUTHBIX OYpb:
0COOEHHOCTH cpeaHemupoTHOro cusuust 11 ¢espans 1958 r. // Conneuno-zemuas (usuka.
2024.T. 10, Ne 2. C. 60-66. DOI: 10.12737/szf-102202406.

2.2.4.16. ConocraB/iecHHe HOYHBIX BapHALMI NMapaMeTPOB HeHTPAJIbHOI KOMIIOHEH-
Thl 1 KOHIEHTPALMHU JIEKTPOHOB B BepxHeil armocdepe

[Tpoekr «l'eopu3nuecknii MOHUTOPUHT M KOMIUJICKCHBIE HAOJIOICHUS TapaMeTpoOB
atMocepsl 3eMJIM M OKOJIO3€MHOTO KOCMHUYECKOTO IPOCTPAHCTBA JJIsl MCCIEJOBAaHUN B
COJIHEUHO-3eMHOH (pu3uke». PykoBoautenr — k.d.-m.H. P.B. BacunseB. ABTop pesynpTaTta —
Al lllenkos.

IIpenpaccBeTHOE YCHIIEHME CBEYEHHs KpPAacHOW JIMHUM aTOMapHOro kuciopoaa 630 HM
u3BeCTHO C 1959 r., olHaKO OHO MO-MPEKHEMY MPEACTABISIET UHTEPEC MPHU HMCCICAOBAHUM
MarauTochepHo-noHochepHoro B3aumoneiicteusa. Murepdepomerper @adbpu — Ilepo HI'K
PAH cnoco6Hbl 00HapyXUBaTh 3TO YCUJIEHHE, YTO B KOMOMHALIUU C APYTUMHU UHCTPYMEHTaMU
MO3BOJISICT HMCCIIEOBAaTh TPAHCHOPTHPOBKY BEIIECTBA W DHEPTUU M3 MArHUTOCONPSIKEHHOU
obnactu. B ganHoit pabore B gomonHenne k UDII ucnonp3osancs nudposoit nonozong DPS-4.
YroObl mepeiiTu OT Bapuanuili K aOCONIOTHBIM 3HAUYEHHUSIM HHTEHCHUBHOCTH, Obla IpoOBeIeHa
dboTomeTpuueckas kanuOpoBka wuHTepdepomerpa. Ilocie kamuOpoBKH OBUIO TPOBEACHO
CpPaBHEHHE MHTEHCUBHOCTH, TEMIIEPATYpPbl U JIEKTPOHHOU KOHIeHTpauuu (puc. 2.2.4.16.1) nns
3um 2022 u 2023 rr. B cpeaHem Bce U3 pacCMOTPEHHBIX mapaMeTpoB B 2023 r. ObLIM BHIIIE, YeM
B 2022. DTO MOXKHO OOBSICHUTH POCTOM COJTHEYHOH akTuBHOCTH B 2023 1. oTHOCUTENbHO 2022 T.
HecmoTpss Ha TO, YTO OCHOBHBIM JABIXKYIIMM (DAaKTOPOM T'€HEpalMi CBEUYEHHUS MBI CUUTAIU
AJIEKTPOHBI, OJIMKE K JIOKAIIBHOMY PAaCCBETY AJIEKTPOHHAs! KOHLIEHTPAIMS pacTeT HE TaK CHIIbHO,
KaK MHTEHCHUBHOCTb. BO3MOXXHO, U3 MarHUTOCONPSKEHHOM TOUYKHM MPUXOIAT CBEPXTEILIOBBIE
3JIEKTPOHBI, BBI3BIBAIOIINE OOJIBIIIE AKTOB BO30YX/I€HUS HA | 3IEKTPOH.
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DPS-4 Ne winters 2022 and 2023

—8— 2022

—8— 2023
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Puc. 2.2.4.16.1. CpaBHeHue 31€KTpOHHOM KoHIeHTpauuu B cinoe 200-300 kM B 3UMHHE TIEPUOIBI
2022/2023 1 2023/2024 rr.

Iyonukanus:

[llenkoB A.[., BacunbeB P.B., ApramonoB M.®d., Patosckuit K.I'. Comnocrapienue
HOYHBIX BapHalllil MmapamMeTpoB HEHTpaIbHOW KOMIIOHEHTHl M KOHIIEHTpAIlMH 3JIEKTPOHOB B
BepxHeil armocdepe // MexnynaponaHas baiikanbckas MoNOJEXHAas Hay4yHas IIKOJA IO
byamameHTaNbHOM (u3MKe. «B3anMozieicTBue moJjied W M3IydeHUs C BemecTBOM». Tpyabl

XVII Kondepenuuu monoasix ydeHsix. Mpkyrck: MHCTUTYT conHeyHO-3eMHON ¢usuku CO
PAH, 2024. C. 237. DOI 10.62955/0135-3748-2024-237. EDN MGLBOO.

2.2.4.17. llepememaomuecss BO3MYIIEHUS] B SMUCCHH ATOMApPHOTo Kucjaopoaa 630 um
BO BpeMsl BO3JelCTBHSI HA MOHOC(epPy MOIIHOIO KOPOTKOBOJHOBOIO W3JIYYE€HHUs] CTEH]Ia
CYPA

I'panr PH® Ne23-27-00323. PykoBomurenr — k.p.-m.H. M.A. HackipoB. ABTOp
pesyabTata — K.(p.-M.H. A.b. benenkutii.

(MUC3® CO PAH, K®V).

Bo Bpems BozaeiictBus uznydenus creHaa CYPA na nonocdepy 7 u 10 aBrycra 2021 1.
3a()MKCHPOBAHBI KPYMHOMACIITAOHBIE MEPEMEMIAIONINECS] CTPYKTYPhl, MCTOYHHK KOTOPHIX B
Hacrosee Bpems: HemsBecTeH (puc. 2.2.4.17.1). HaGmromaeTcss qBMKEHHE OAMHOYHON BOJHBI
umHo  He MeHee 400 kM Ha 1oro-3amaj M JIBUWKEHHE (POHTA aHAIOTHYHOTO
IIPOCTPAHCTBEHHOTO MaciiTada Ha ceBepO-BOCTOK. PacueTHast CKOPOCTh IBUXKEHUSI CTPYKTYp Ha
BeicoTe 300 kM cocraBmia: 7 aBrycra 2021 r. — Ha 1oro-3aman ~104 m/c, Ha ceBepo-BOCTOK
~127 m/c; 10 aBrycra 2021 r. — Ha roro-3aman ~71 m/c, Ha ceBepo-BocTOK ~142 m/c. B xome
IKCIIepUMEHTaIbHBIX KammaHuii ¢ 2012 mo 2021 r. momoOHBIX CTPYKTYp HE HAOIIOIANoCh.
Kpome Toro, ¢ 2012 r. mo Hacrosiiee BpeMsl MNPOBOJATCS MOHHTOPUHIOBBIE H3MEPEHUS C
noMoIpo kamep Bcero Heba B amuccun 630 HM B ['eodpusmueckoit obcepBatopun UC3D CO
PAH, rme 3a Bech mepuoa HAOMIOACHHWA CTPYKTYP CO CXOXXHMH ITPOCTPAHCTBEHHBIMHU
XapaKTepUCTUKAMU HE 3aperHCTPUPOBaHO. B M3BECTHON HaM JUTepaType TakKe HE yIajaoch
HaWTH YIIOMHHAHUH O BO3MYIIIEHUSX C TTOJAOOHBIMHU CTPYKTYPOU U TTOBEICHUEM.
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Zenith angle, degrees

Puc. 2.2.4.17.1. KpynHomacmraOHble epeMeIlaronecs: CTPYKTYpbl B MHTEHCUBHOCTH TuHUH 630
HM, 3apeructpupoBanssie 10.08.2021

Myoaukanumn:

Beletsky A.B., Nasyrov I.A., Syrenova T.E., Kogogin D.A., Dementiev V.O., Podlesny
S.V., Emelyanov V.V., Vasiliev R.V. Traveling disturbances in airglow at 630.0 nm during
impact to ionosphere of high-frequency radio emission of the SURA facility // Onruka
aTMocdepsl U OKeaHa (TPUHSTA B IT€YaTh)

beneukuit A.b., HaceipoB U.A., CeipenoBa T.E., Kororun J[[.A., [lementneB B.O.,
EmenbsinoB B.B., BacuibeB P.B. Bo3mymienus cBeuenus armocheps! Ha JuymHe BOIHBI 630,0 HM
MPU  BO3JCHCTBMU Ha HOHOC(EpPY BBICOKOYACTOTHOTO pamuounsnydeHus crteHaa CYPA //
Bceepoccuiickas oTkpeiTasi HaydHas KoH(pepeHuus «CoBpeMeHHbIe MPo0IeMbl TUCTAHIIUOHHOTO
30HMPOBAHUS, PAJUOJIOKALINN, pacIpocTpaneHus u audpakuuu BoaH». MypoMm, 2024. C. DOI:
10.24412/2304-0297-2024-1-291-300.

beneukuit A.b., HaceipoB U.A., CeipenoBa T.E., Kororun J[.A., [lementrer B.O.,
ITonnecnsiit C.B., EmenssanoB B.B., Bacunbses P.B. Ilepemeniatomuecs BoO3MyIIEHUS B 3MUCCUU
aToMapHoro kuciaopoga 630 HM BO BpeMs BO3JCUCTBUS Ha HOHOCHEPY MOIIHOTO
KOpoTKoBONHOBoro m3nydenus crenga CYPA // Onruka armochepsl u okeana. dusnka
arMocdepsl: Marepuansl XXX MexIyHapoaHOro cuMiio3uyma [DnektporHsiii pecype]. ToMmck:
W3narensctBo MOA CO PAH, 2024. C. DOI: 10.56820/0A030E32.

2.2.4.18. ®oromerpuss Ho4yHOW armocdepbl 3emiam Ha ocHoBe nserHoro II3C-
NpHEeMHHKA

[Tpoekt «I'eopu3nyeckuii MOHHUTOPHUHI W KOMIUICKCHBbIC HAONIOAEHUS TapaMeTpoB
atMocepsl 3eMIM M OKOJIO3€MHOIO KOCMHUYECKOTO IPOCTPAHCTBA ISl MCCIEJOBAHUN B
COJIHEYHO-3eMHOH ¢u3uke». PykoBoaurens — k.¢.-m.H. P.B. BacunbeB. ABTop pesynprata —
C.B. ITomnecHsbIii.

B ocHOBHOM i1 ONTHYECKUX HCCIEJOBAaHUM (PU3NYECKUX MPOLIECCOB HA BBICOTAX
Me3ochepbl — HIKHEN TepMochepbl UCTIOIB3YIOTCS OTICIBHBIE CIIEKTPAIBHBIE COCTABIISIONINE
u3NydyeHus: BepxHeil atmocdeprl 3eminu. Peructpanus ke B MHTErpajlbHOM HM3IYYEHHH AAeT
BO3MOYXHOCTh OIICHUTH OOIIYI0 TUHAMUKY U3Ty4eHUs, BKIIOYAIONIYIO B ce0sl BCE SIPKUE JIMHUU U
MIOJIOCHI AMUCCHI aTMOC(EPHBIX COCTABISIONINX, a TAK)KE KOHTUHYYM COOCTBEHHOT'O M3JTy4EHUs
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atMocdepsl. [IpencraBieH aHanu3 ONTUYECKUX JAHHBIX HHTETPAIBHOTO HM3JIYYEHHS] BEPXHUX
ci0eB arMoc(epsl, MOITYYEHHBIX MPU MOMOLIM HIMPOKOANEPTYpHOH IM(POBOM Kamepsl Jis
peructpanuu u3nydeHuss HouHoil atmocdepsr OUIIMH-11[ B 2010-2022 rr.. Ilomydens
CE30HHBIE XOJIa CBETUMOCTEH HOYHOro Heb6a B kaHamax R, G, B 1BerHoll kamepsl,
XapaKTEpU3YIOIIMECS] CHUKEHUEM WHTEHCUBHOCTH B BECEHHHME MECSLbl, YBEIUYEHHEM B
OCEHHHE MECALbl U HaJIWYMEM JIETHEro MakcuMmyMma. JIeTHMH MakCMMyM B CE30HHOM XO#€
UHTEPIPETUPYETCA PACCESIHHBIM COJIHEYHBIM CBEeTOM (cM. puc. 2.2.4.18.1). CpaBHUTEIbHBIN
aHaJI3 C aHAJIOTMYHBIMU JaHHBIMU HAOJIOAEHUI CBEUCHMsI BEpXHEH aTMOC(epsl, NOTYy4EHHbIMU
JpYTMMHM aBTOpaMHM B IPOLUIbIE JECATUIETHSA, IOKa3aJl CXOJACTBO CE30HHOIO XoAa AJis
Cubupckoro n KaBka3ckoro pernoHoB, 3a UCKIIOUCHHMEM MAaKCHMyMa MHTEHCHUBHOCTH B JIETHHE
Mecs1Ibl, 00YCIOBICHHOTO Pa3IMYHBIM T'eorpa(uyecKiM MoJ0KEHHEM TOYEK HAOII0ICHHH.

CpeaHero4oBoW Ce30HHbLIN X0 WHTEHCUBHOCTH

1500 -

1000

1500 1=

1000 -

o gk @ o o o gl g @ A0 A AL
Bpemna, UT

Puc. 2.2.4.18.1. CpenHero10Boil Ce30HHBIN X0/l CBEUCHHUsI HOUHOM aTMocdepsl 3a 2010-2022 rr.

Iyonukanus:

[Momnecusiii C.B., Muxanes A.B. ®oromerpust HOUHOW aTMochepsl 3emMin Ha OCHOBE
usetHoro I[13C-mpuemuunka // MexnyHaponHas baiikanbckas MOJOJEKHAsT HaydHas MIKOJIA 1O
dynnamenTanpHOW (usuke. «B3zammoneicTBue MoONEH M M3JIy4eHHs] C BELIECTBOM»: Tpyabl
XVII Koudepeniuu monoasix yuensix. 2024, C. 194-195. DOI: 10.62955/0135-3748-20244.
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2.2.5. Bo3mylieHusl JIEKTPOMATHUTHOIO MOJII M IUIa3Mbl B CHCTEMe COJIHEYHBIH
BeTep — MaruurTocgepa — uoHocdepa

2.2.5.1. Ilpsimoe 10Ka3aTeJIbCTBO BO30Y:KIeHU [peiihoBO-KOMIPECCHOHHBIX BOJH
NocpeacTBOM Jpeii)oBOro pe3oHaHca ¢ MPOTOHAMH KOJbIEBOI0 TOKa B MarHuTocgepe

[TpoekT «Bo3MyIeHus! SIeKTPOMAarHUTHOTO TIOJIS M TUIa3MbI B CHCTEME COJTHEUHBIN BETEP
— maraurocepa — uoHochepa». Pykoomutens — a.¢.-m.H. J.JO. Knumymkua. ABTOpHI
pesyasTata — K.(p.-M.H. A.B. Py61os, x.¢.-m.H. JI.B. Koctapes, k.¢.-m.H. I1.H. Marep, 1.¢.-m.H.
JLIO. KnumymikuH.

Komnpeccuonnsie BoiHbl Pc4—5 nabmromanuch ¢ nmomoursio cnyTHuka ARACE BOmM3u
MarHuTHOTO 3KkBaTtopa Ha L~6. Habmromaemast yacToTa COOTBETCTBOBAJIA YaCTOTE, PACCUMTAHHON
C HCIOJb30BAHUEM TEOPHH APEH(POBO-KOMIPECCHOHHOIO pexXuMa. bbuio 0OHapyKeHo, 4TO
UCTOYHHKOM DJHEPruu BOJHBI Obula JpeiidoBas pe30HAaHCHAs HEYCTOMYMBOCTH, BBI3BaHHAsS
OTPHULIATENIBHBIM PaJUaIbHBIM TI'PaJMEHTOM IUIOTHOCTH HPOTOHHOIO (ha30BOr0 MPOCTPAHCTBA
npu 20-25 x3B. D10 cormacyercst ¢ Teopuel ApeipoBO-KOMIPECCHOHHBIX BOJIH, Pa3BUTON B
NC3D.

f=5.9mHz, a=90°, R=6.1R,,
MLT=21.1 hr, GMLAT=5.1°, Kp=1.3

(Y
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Puc. 2.2.5.1.1. 3aBUCUMOCTb pE€30HaHCHOH SHEPTUHU OT a3UMYTAJILHOI'O BOJTHOBOTO YKCIIa M IS
pasnuuHbIX TapMoHUK K OayHc-npetidoBoro pezonanca. L{BeTHbIE MPSMOYTOIBHUKH COOTBETCTBYIOT
HaOJIIOAaBIINMCS 3HAYCHUSIM

Iyonukanus:
Yamamoto K., Rubtsov A.V., Kostarev D.V., Mager P.N., Klimushkin D.Yu., et al. Direct

evidence of drift-compressional wave generation in the Earth's magnetosphere detected by Arase
Il Geophysical Research Letters. 2024. Vol. 51, e2023GL107707. DOI: 10.1029/2023GL107707.

2.2.5.2. BanjoHHas HEYCTOMYUBOCTh B MAarHUTOC(epe 3eMiIu: BIMAHUE KOHeYHOI
PaaMaJIbHOM JJIMHBI BOJIHBI

[IpoekT «Bo3MylleHHs 3JIEKTPOMAarHUTHOTO MOJIS U TUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— Marautochepa — moHochepa». PykoBogutenr — a.¢g.-m.H. J[.FO. Knumymkun. ABTOpBI
pesynbrata — A.B. Ilerpamyk, 1.¢.-m.H. J{.}O. Knumymkun, k.¢.-m.H. [1.H. Marep.

HccnenoBanbl  ycnmoBHsl  pa3BUTHS  OAJUIOHHOW  HEYCTOWYMBOCTH B JHUIIOJBHOM
marauTocepe 3emin. ['aBHBIM yCIOBHEM JUIsl €€ PAa3BUTHS SBISETCS OBICTPOE M3MEHEHHUs
JIABJIEHUsI TJIa3Mbl C PACCTOSIHUEM OT 3€MJIM. Y CTAaHOBJIEHO, YTO HEYCTOMYHMBOCTh Pa3BUBAETCS
3a CYeT CUEIUIeHUs anb(BEHOBCKMX UM MEIJIEHHBIX MAarHuTo3BYKOBBIX Moa. Ilopor
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HEYCTOMYMBOCTH, T. €. B3aHMMOCBS3b MEXKIy I[apaMeTpoM [eq M OOpaTHBIM pagHabHBIM
IpaJMeHTOM JaBJICHHS TU1a3Mbl H, 3aBHCUT OT paanaibHOW KOMIIOHEHTHI BOJIHOBOTO BeKTopa K;.
[Toka3aHo, uTo GayIOHHAs HEYCTOWYMBOCTH CIIOCOOHA Pa3BMBAETCs JMOO HPU MaoM [eq, HO
OonbioM H, 1160, HA060POT, IPH OUEHB OOJIBIIOM Beq, HO MasIoM H.

6e-04 |-4e-04 -2e-04 OEFO 20-04  4e-04

0.5 [

Puc. 2.2.5.2.1. 3aBUCUMOCTb OTHOLICHUS paIUAILHON U a3UMYTaJbHOH KOMIIOHEHT BOJTHOBOTO
BEKTOpa OT KBaJpaTa YacTOTHI AJISl MEAJICHHOTO MarHUTHOTO 3BYKa B TUITOJIBHONW MOAEIH MarHUTOC(Eph

Iyoaukanuu:

Petrashchuk A.V., Mager P.N., Klimushkin D.Yu. Ballooning instability in the dipole
magnetosphere: The finite transverse wavelength influence // Phys. Plasmas. 2024. Vol. 31. DOI:
10.1063/5.0187408.

[Terpamyk A.B., Knumymkun J[.}O., Marep I[1.H. bainonnast HeycTOWYHUBOCTh U YCIOBUSA
s ee pasButuss B MarHutochepe 3emuu // MexayHaponHas baiikanbckas MOJIOIEKHAS
Hay4Has IIKojia 1o (QyHIaMEeHTaIbHONH (u3uke «DPU3MUecKre TMPOIECChl B KOCMOCE H

oxono3emHoi cpeney». XVIII Kondepenuuss momonbix ydeHolx «BzaumopeiicTBue moneil u
U3IyYeHHUs ¢ BemecTBoM»: Tpyabl. Upkyrck, 2024. DOI: 10.62955/0135-3748-2024-192.

2.2.5.3. PajapHble Ha0J/I10IeHUs] BOJIHBI, TeHEPUPOBAHHOM Cy00ypeBOM MHIKeKIUel:
NOATBEP KAeHNe TeOPUH IBHKYIIErocst HCTOYHUKA

[TpoekT «Bo3myIieHus: 3JIeKTPOMAarHUTHOTO TIOJIS ¥ TUTa3Mbl B CHCTEME COJTHEUHBIN BETEP
— Marautocepa — unoHochepa». PykoBomutens — a.¢.-m.H. J.JO. KnumymkuH. ABTOpEI
pesynbpTaTta — K.(p.-M.H. M.A. Yennanog, k.¢.-m.H. [1.H. Marep.

Ha ocnoBe nmannbix pamapa SuperDARN B Xankacanmu (HAN, Ounnsaams) u TaHHBIX
marautomeTpoB IMAGE nposenen ananu3 YHY-BoaHBI, pacnpocTpaHsBIIENCS Ha BOCTOK B
MOCJICTIONYHOYHOM CEKTOpe. A3MMyTaIbHOE BOJTHOBOE YHCIIO M OmNpesesieHo B nmpenenax 16-21
(B muama3zoHe MPOMEXKYTOYHBIX 3HAYCHHI), BOJHA B3aUMOJICHCTBOBANIA C 00JIAKOM 3apsKEHHBIX
anekTpoHoB. OJHOBpeMEHHO B  JaHHBIX padapa HaOmojanack o0jacTb  MOTEpU
BBICOKOYACTOTHOTO CHTHAIA, KOTOpas MOXKET OBITh CBsi3aHA C PACIPOCTPAHCHHEM BOJHBIL.
Oco0eHHOCThIO BOJIHBI SIBJISUIACH CMEHA HAMpaBiICHUS LUIMPOTHOIO pacHpocTpaHeHus ¢asbl B
nepuoj; HaOMoAeHHs. DTO SBICHHE €CTECTBEHHO HHTEPIPETUPYETCS C TO3WIHA TEOpUHr
JBIDKYIIETOCS HMCTOYHWKA (0Onaka SJIEeKTPOHOB, WHXKEKTHPOBAHHBIX BO BpeMs cyoOypw),
pazsuroii B UC3D.
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Puc. 2.2.5.3.1. Ckopoctb Brousb nyueit 3-9 pagapa SuperDARN HAN. UepHbIME THHUSIMH
OTMeueHa MepeMeIaromascs 00JaacTs MOTEPH BEICOKOYACTOTHOT'O CHTHATIA

Hyonukanumn:

Michael C.M., Yeoman T.K., Wright D.M., Chelpanov M.A., Mager P.N. Evolving phase
propagation in an intermediate-m ULF wave driven by substorm-injected particles // J. Geophys.
Res. 2024. Vol. 129, e2023JA031654. DOI: 10.1029/2023JA031654.

2.2.5.4. UcciienoBanne TMHAMHUKH 0€CCTOIKHOBUTEIBHBIX c)epHYeCKHX 3Be3THbIX
CHCTEM C MCIO0JIb30BAHMEM MATPUYHOI0 METO1A

[IpoekT «Bo3MylleHHs 3JIEKTPOMAarHUTHOTO MOJIS U IUIa3Mbl B CUCTEME COJIHEYHBIN BETED
— wmar"auTocpepa — uoHochepa». Pykopomurenr — ma.dp.-m.H. [.}O. Knumymkus. ABTOp
pesynbrara — a.¢.-m.H. LT, HlyxmaH.

[TokazaHo, 4TO B Ka4eCTBE TECTOBOTO BO3MYLIEHHS JUIsl KOHTPOJISI KOPPEKTHOCTH KOJOB U
TOYHOCTH BBIUMCIEHUN IpPU YHUCICHHOM HCCIENI0BaHUM COHEpUYECKUX 3BE3AHBIX MOJEIeH
CJICAYCT UCIOJBb30BaTh TOYHOC AHAJIMTHYCCKOC PCUICHUC BO3MYIICHHBIX ypaBHeHI/II\/'I 3B€3HHOI>1
JUHAMUKHU (T. €. OECCTOJIKHOBUTENIBHOrO ypaBHeHus bonblMana rutoc ypaBHeHus Ilyaccona),
CYIIECTBYIOIIEE BO BCEX OProJUYECKUX MOJAETSIX OECCTONKHOBUTEIBHBIX C(hHepruecKux
3BE3/IHBIX CHUCTEM, B OMMCAHUHU (DYHKIMH pacrpeneseHus] KOTOPBIX COAEPKUTCS €IUHCTBEHHBIN
napaMmerp uMHbI (. JlaHHOE pelleHHe COOTBETCTBYET BapHalMsIM STOro IapaMmerpa, T. €.
PaCTKEHUIO/CKATHIO CEphl IIPU COXPAHEHUH MOJTHOM Macchl. DTO BO3MYIIEHUE MTPEICTABISAET
COOCTBEHHYI0 MOJy CHCTEMBI, HAa3BaHHYI0O HaMH MacIITaOHO-WHBAapHAHTHON (WK
nuaTalmoHHo) momoil. Ilpm sToM cucremMa ocraercs B pPaBHOBECHOM COCTOSIHHH, T. €.
COOTBETCTBYET COOCTBEHHOM YacToTe KoeOaHui , paBHOW HYJI0. BO3MOXHOCTH HCIIOIB30BATh
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JTAaHHYIO MOJy B KayecTBe TecTa OOYCIIOBJIEHA €€ IPOCTOTOM, MO3BOJSIOMICH aHATUTUYECKH
HaWTH BO3MYylIeHHE (PYHKIMU pacrpeesieHus 3Be3/1 BO BCEX MOPSIKaX TEOPUH BO3MYIICHUH.

IMyoaukanus:

Polyachenko E.V., Shukhman I.G. Exploring the dynamics of collisionless spherical stellar
systems using the matrix method: Insights from the dilation mode //Astron. Astrophys. 2024.
Vol. 684, A58. DOI: 10.1051/0004-6361/202348556.

2.2.5.5. PacipocTpanenue aib()BeHOBCKMX BOJIH B CTAIHOHAPHOM HEOJHOPOIHOM
TE€YECHUH IJIA3MbI

IIpoekT «Bo3MyIleHNs 2JIEKTPOMAarHUTHOTO I10JIS U IUIa3Mbl B CHCTEME COJIHEUHBIN BETEP
— wmarauTocepa — wmoHochepa». PykoBogurenr — n.d.-m.H. J.}O. Knumymkua. ABTOp
pesynbrata — 1.¢.-m.H. C.M. Uypuios.

B npubnmmwkeHun uaeanbHOM MarHUTHOM THAPOJMHAMHMKH PACCMOTPEHA OJHOMEpHas
3aJja4ya O paclpOCTPAHEHUH JIMHEHHBIX alb(BEHOBCKUX BOJH B CTAllMOHAPHOM HEOJHOPOIHOM
TEUYEHUH IUIa3MBbl BOJIb IIPSIMOr0 OJHOPOJHOIO MarHUTHOIO 1oJjs. HaliieHsl yeTsipe ceMencTBa
TE4YEHUH, B KOTOPBIX 00€ BOJHBI IPOU3BOJILHOM (POPMBI, YCKOPEHHAsl M 3aMe/IJIEHHasl TEYEHUEM,
MOTYT PacHpOCTPaHATbCS HE3aBUCHMO JPYr OT 1pyra, T.e. 0e3 orpaxkeHus. [lokazaHo, uTo B
IBYX CeMeicTBax Te4eHHUH 00€ BOJIHBI MMEIT aHAJIOTUYHYK CTPYKTYpYy, @ B JBYX APYTHX
CEMENCTBAX UX CTPYKTYPBI CYIIECTBEHHO Pa3IMYatOTCsl.

y6ankanus:
Churilov S.M. Traveling Alfven waves in inhomogeneous plasma flows along magnetic
field // Physics of Fluids. 2024. Vol. 36, no. 8, 087166. DOI: 10.1063/5.0223591.

2.2.5.6. PacipocTpaHeHHe BOJIH B HEOJHOPOIHOM cpejie, ABUKYIIeCs ¢
HU3MEHAIoIIelcsl B MPOCTPAHCTBE CKOPOCTHIO

[IpoekT «Bo3MylieHHs 3JIEKTPOMAarHMTHOTO TOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIA BETEP
— wmarauTocepa — wmoHochepa». PykoBogurenr — n.d.-m.H. [.}O. KnumymkuH. ABTOp
pesynbrata — 1.¢.-m.H. C.M. Uypuios.

PaccmoTpens! 1Ba acniekTa pacIipoCTpaHEHUs BOJIH B HEOJHOPOIAHOU Cpene, ABUKYILEUC
C HU3MCEHAIOIIECHCA B IPOCTPAHCTBE CKOPOCTBIO. Bo-NMepBBIX, NpOaHaIM3MpOBaHA B3aWMHAas
TpaHchopMalys BOJIH, PAaCIpPOCTPAHSIONUINXCS MO0 TEYCHUIO M MPOTUB HEro. B MOoKpuTHUECKuX
TEYEHUSAX CO CKOpocThio U MeHblIeH, 4YeM JIOKaJlbHasi CKOPOCTb paclpOCTPAaHEHMs BOJH
OTHOCHUTEIIBHO Cpeabl C, 3TOT IPOLIECC M3BECTEH KakK OTpakeHHE. B  CBEpXKPUTUYECKHUX
TeyeHussx ¢ U>C 310 mposBusercsd, Kak OJHOBPEMEHHOE YCUJIEHHWE BOJIH IOJIOKUTEIBHOW H
oTpuLaTeNbHOW SHepruu. Hambonee WHTEpECHBIM SBICHHEM B TaKOM Cly4ae SBISETCS
TpaHc(hopMalysi BOJIH B TEUEHHUSX, KOTOpPbIE MEPEXOIAT M3 JOKPUTHUECKOro pekuma B
CBEPXKPUTHUYECKUN U 00paTHO. BO-BTOPBIX, MBI BBIABUIIM U UCCIIEOBAIM TaKHe HEOAHOPOIHBIC
TEYEHUs, KOTOpbIe JOMYCKAIOT HE3aBHCUMOE PACIPOCTPAHEHHE BOJIH, OETYHIMX IO MOTOKY H
IPOTHB HErO, — TaK Ha3bIBaeMble Oe30TpaXkaTelbHbIE TeUeHUs. B mocienHem ciaydae sHeprus
MIEPEHOCUTCS] BOJTHAMU B NPOCTPAHCTBE 0€3 MOTEpb, YTO, B 3aBUCUMOCTH OT CUTYallMH, MOXKET
VMMETh KaK I10JI0KUTEIIbHBIC, TAK U OTPULATEIbHBIC ITOCIIECICTBUS.

Hy6ankanumn:

Churilov S.M., Stepanyants Yu.A. Long wave propagation in canals with spatially varying
cross-sections and currents // Nonlinear and Modern Mathematical Physics / Ed. S. Manukure
and Wen-Xiu Ma. Springer, 2024. P. 19-79. DOI: 10.1007/ 978-3-031-59539-4 2. (Springer
Proceedings in Mathematics & Statistics, VVol. 459).
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Churilov S.M. Nonreflecting propagation of internal waves in an exchange flow of a
shallow two-layer medium in a channel with a variable cross section // 1zvestiya, Atmos. Ocean.
Phys. 2024. Vol. 60. P. 351-367. DOI: 10.1134/S0001433824700427.

2.2.5.7. UcciienoBaHue BIUSIHUA KOCMHYECKOM MOroAbl HA TPyOONPOBOAbI B BBICOKUX
HIMpPOoTax

[IpoekT «Bo3MyleHHs 3JIEKTPOMAarHUTHOTO MOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— wmar"auTocpepa — uoHochepa». Pykopomurenr — na.dp.-m.H. [.JO. Knumymkus. ABTOp
pesynbTata — K.(.-M.H. J[.A. KocTapes.

[Ipn opranm3anuu CUCTEM KAaTOAHOW 3aIlUThI TPYOONPOBOJOB HEOOXOAMMO HMETh
BO3MOXXHOCTh ~pPAcCUMTHIBATh BapualMu TMOTEHIUana TpyOba—3eMis NpU T'€OMarHUTHBIX
Bo3MyIeHussx. C 9SToW 1enbi0 aBTOpamMu pa3paboTaH MPOTrpPaMMHBIN KOJ JJIs pacdera
NOTEHLIMajaa TPyOONpoBoJga MpHU 33JaHHOM BO3MYLIEHHHM 3JEKTPOTEILTYPUUYECKOro IO B
MOBEPXHOCTHBIX CHOsiIX 3eMiu. B KkauecTBe mnpuMepa MPOBEACHBI OIEHKH HMCKAXEHUs
MoTeHIMaNa MouBa—Tpyda mpu cyoo0ype, umeBmielr Mecto 9 oxtsa6ps 2018 r. Mcmonas3oBaHb
0a3za JaHHBIX MArHUTHBIX CTaHmWid B Poccuiickoit ApkThke U TJI0OanbHAash MOJEIb
IIPOBOJIMMOCTH ITOBEPXHOCTHBIX CJIOEB 3eMiIM. Bo3MylIeHHE TEIUTypHUUECKOro oIt IOCTPOEHO ¢
MOMOIIIbI0  TIEpecueTa 3aperuCTPUPOBAHHOTO MArHUTHOTO BO3MYIICHHSI B  aMIUIATYAY
TEJUTYypUYECKOT0 TOJIs 10 UMIIEJAaHCHOMY COOTHOIIEHHUI0. MozenbHas TpyOONnpoBOaHAS CETh
Mpe/CTaBICHa B BHUJE HaOOpa HSKBUBAJICHTHBIX CXEM 3aMEIICHHS, KOTOpPbIE OOBETUHSIOTCS
MEXIy co00¥ st GOpMHUPOBAHUS Y3JIOBOM CETH MPOBOAMMOCTH. [Ipyu moMormu MeToma y3noBoi
MaTPHUIIBI TTOJTHOW TIPOBOJIMMOCTH OTPEACTICHbI 3HAUCHHUS MMOTEHINAIA B y3JIaX TPYOOIPOBOIHON
CHUCTEMBI.

Iyonukanus:

Kocrapes /I.B., [Tununenko B.A., Ko3sipesa O.B. Biusinue kocMuueckoi morojsl Ha
TpyOOIIPOBO/IbI B BEICOKHX IUpoTax // MexayHapoanas baiikaabckas MOJIOISKHAS HAYyIHAS
nIKoJia mo GyHaaMeHTanbHON (u3nuke «PU3NYecKue MPOIecChl B KOCMOCE M OKOJI03EMHOMN
cpene». XVIII Kondepenius Mooapix yueHbIX «B3anMoaeiicTBrE TTOJICH U U3ITYyICHUS C
BeIIecTBOMY: Tpyadbl. Mpkytck, 2024. C. 160-162. DOI: 10.62955/0135-3748-2024-160.

2.2.5.8. UcciienoBanue CBOMCTB U CTPYKTYPbI H3J1y4eHUH HOHOC(EPHOTO
aJIb()BEHOBCKOI0 pe3oHaTopa

[IpoekT «Bo3MyleHHs 3JIEKTPOMAarHUTHOTO MOJIS ¥ IUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— wmar"auTocpepa — uoHochepa». Pykopomurenr — ma.d.-m.H. [.JO. Knumymkus. ABTOp
pesynbrara — a.¢.-m.H. A.C. [Toramnos.

[IpoBeneHo cpaBHEHHME CBOMCTB U CTPYKTYPBI M3IMyYCHHH MOHOC(HEPHOTO aJbBEHOBCKOTO
pesonaropa (MAP) mo pesynapTaTaM OJHOBPEMEHHBIX HA3€MHBIX MAarHUTHBIX HAOMIOACHUN Ha
CPEIHUX M BBICOKMX IIMpOTax. VICroib30BaHbl JaHHBIE TPEX CTAHLUMI: ABYX CPEIHEIINPOTHBIX
MND (Mongasr) u UZR (V3yp) u omgnoit BeicokommpoTHo IST (McTok), pacmoyioxeHHOH B
aBpOpaJIbHOM 30HE. BBIABIEHBI CYIIECTBEHHbBIE PA3INUMsI MEXAY CTPYKTYpPOU BOJIH Ha CPEIHUX
U BBICOKMX IIHPOTaX, XOTS CIEKTPAJIbHBIE XAPAKTEPUCTUKU B 3THX JBYX PErMOHAX IOYTH HE
ornuyaroTcsi. C ydyeToM TOro, YTO Ha BEpPXHEW TIpaHUIIE pe30HATOpa BCErJa MMEETCS y3el
MarHUTHOT'O TOJISl BOJIHBI, COOTHOIIIEHHE YacTOT OJJHO3HAUHO OIpenesseT GopMy BOITHBI Kax 0N
rapMoHuKd. Ha cpemHMX mMpoTax YacTOThl  IOCJIEIOBATENBHOIO  psiia TapMOHUK
MPONOPIMOHAIBHBI PsIAYy HEYETHBIX yucen 1:3:5... DTo o3Hayaer, 4TO Ha HWKHEH TpaHHIle
pe3oHaropa ycToOHuMBO (hopMupyeTcs MYYHOCTh MArHUTHOTO TOJSI BOJIHBI HE3aBUCHMO OT
MPOBOAMMOCTH HUKHEH HOHOCPEPHI, MOCKOIbKY OTpaXkarollel MOBEPXHOCTHIO SBISETCS 3€MHast
kopa. Ha BBICOKOM IIMPOTE aBpOPAIBHOM CTAHLMHU CKIIAAbIBACTCA HEOIPEACICHHAs CUTYyaLUs:
OTCYTCTBYIOT KaKHe-TO OIPEACIICHHbIE YCTOMYMBBIE COOTHOLICHHS MEXK]Yy 4acTOTaMU MNEPBBIX
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Tpex TapMOHUK. BBICKa3aHO MPEIIONOKEHUE O CUIBbHOM TOPU30HTAIbHOM HEOIHOPOIHOCTH
BBICOKOIIMPOTHON MOHOC(EPHI B BHJIE COBOKYITHOCTH JOMEHOB ¢ pazmepamu 10—-100 kM kak o
npU4YrHE HaOJIr01aeMoi BOTHOBOM cTpYKTyphl TapMoHuK AP B aBpopanbHOi 001acTH.

0.16 IST | IsT
N =69

012 o 008 —

008
004 —
004 q o

1
Y

Relative number of events

.ﬂ

o

MNDHUZR MND+UZR
N=91 N =83

2nd type isttype 2nd type st type

|
| I
1 1 I
| I
| I
| I
1 I
] e
| 11
i I I
] e |
1 I
] 11
0 } 0 -+
3

024

Relative number of events

| LI LI L DL L TITTITIT I T AR [TRRT | TIrhr]
18 21 24 27 3 33 35 4 45 5 55
£, i/t
Puc. 2.2.5.8.1. 'uctorpaMmMsl pacnpeaeaeHui i OTHOCUTEILHOTO YHCIIA COOBITUH 110 OTHOILICHUAM
gacror rapMonuk f,/f; u fa/f1: HrokHuit psag — Ha cpemuemupoTHeix ctannusx MND u UZR; BepxHuit
psin — Ha BeicOKOUPOoTHOM cTaniuu IST; N — uymcno coObITHiA, HA OCHOBE KOTOPBIX OBUIO MMOCTPOCHO
pacrmpeneneHue

IMyoaukanus:

Potapov A. Comparison of the wave structure of IAR emission in the mid-latitude and
auroral regions // IEEE Transactions on Geoscience and Remote Sensing. 2024. Vol. 62,
2002606. DOI: 10.1109/TGRS.2024.3368032.

2.2.5.9. UcciienoBaHue MNOH/IEPOMOTOPHOTO pa3iesieHUs] HOHOB € Pa3JINYHbIM
OTHOLIIEHHEM 3apsiia K Macce Mo Bo3/JelicTBHeM aJIb()BeHOBCKHX BOJIH

[IpoekT «Bo3MylIeHHs 3JIEKTPOMAarHUTHOTO TOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIA BETED
— wmarauTocepa — wmoHochepa». PykoBogurenr — n.d.-m.H. .}O. Knumymkua. ABTOp
pesynbrata — na.¢.-m.H. A.C. Iloramnos.

CraButrcs 3ajada MOHAEPOMOTOPHOIO pa3/Eei€HUs] MOHOB C PA3JIMYHBIM OTHOLIEHUEM
3apsa K Macce Mmoj JeiicTBHEM ajib(BEHOBCKHUX BOJH, KOTOpBIE MOCTOSHHO CYIIECTBYIOT B
MarHutoc(epe B BUJEC T€OMArHUTHBIX IyJbcaluii. BeiBeneHsl ¢opmyssl A mapruaibHBIX
MOH/IEPOMOTOPHBIX CHJI, JEHCTBYIOIIMX Ha JIETKHE W TsDKeNble (MeTauiMueckue) HoHbl. B
KBa3UTUAPOTUHAMUYECKOM TNPHOIMKEHHH MOoJy4deHo, uro yuciao Kiapka, xapakrepusyroliee
METAJUIMYHOCTh IUIa3Mbl, MAKCUMaJIbHO B MHUHHMYME€ MarHMTHOTO IIOJISI HAa CUJIOBOW JIMHMH,
BJI0JIb KOTOPOW pacnpocTpaHseTcs: alb()BEHOBCKAsl BOJIHA.

Hyb6ankanumn:

Guglielmi  A.V., Potapov A.S., Feygin F.Z. On ponderomotive metallization of
magnetospheric ~ plasma  //  arXiv:2402.03364  [physics.plasm-ph].  2024.  DOI:
10.48550/arXiv.2402.03364.

Guglielmi A.V., Feygin F.Z., Potapov A.S. On ponderomotive redistribution of heavy ions
along a magnetic field line // Solar-Terrestrial Physics. 2024. Vol. 10, iss. 4. DOI: 10.12737/stp-
104202402.
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2.2.5.10. UccaenoBanue cniekrpa YHY-koned6annii uonocepsl B 1uanazone Pcl

[TpoekT «Bo3MyIeHus AIEKTPOMAarHUTHOTO TIOJS M TUIa3MbI B CHCTEME COJTHEUHBIN BETEP
— MarHutochepa — uonHocdepa». PykoBoautens — a.¢p.-m.H. JFO. Knumymkun. ABtop
pesyabTata — A.¢.-M.H. A.C. [Toramnos.

PaccmoTrpena crtpyktrypa moHochepHoro peszonatopa Amnbdsena (Ionospheric Alfvén
Resonator, IAR). B TAR B030yxnatorcsi yapTpaHU3KOYaCTOTHBIE KoeOaHus B auamna3one Pcl
(0.2-5 Tu). Ilpu BBYKCICHMHM CHCKTpa KOJCOAHWN B paMKax CTaHIAPTHOW MOJCIH
npeanonaraercs, uto [AR — 3T0 aBTOHOMHAas1 [uHaMHUuecKas cucteMa. B oTiaudme ot 3Toro B
npeacraBieHHo ctathe IAR paccmarpuBaeTcss kak crnernuduueckas mojacucTemMa oOmen
CUCTeMBbl aIb(BEHOBCKUX KOJIEOAHWN T€OMAarHWTHBIX CHJIOBBIX JHUHHH. [pyrumu cioBamu,
aBTOPBI UCXOMST M3 TMPEACTaBICHHS 0 ToM, 4To IAR He siBnsieTcss aBTOHOMHOM KoJebaTenbHON
cucremMoil. 3amada o cmnektpe IAR oOcyxnmaercs B pamkax oOmeil 3agau O CHEKTpe
MarHUTOTUJIPOIMHAMHYECKUX  KosieObaHuii ~ marHutochepsr  3emmu.  CdopmynmupoBana
coorBercTBytomass 3agada lltypma — JluyBuiuis. AHaJIUTHYECKHE pEIIEHUS 3aJauud
paccMoTpensl B mnpuOmmwkeHun Bentnens — Kpamepca — bpummiosHa. Ykazano Ha
HEOOXOUMOCTh YHMCJICHHOTO peIleHUs 3amadu o crnekTpe IAR BBUIY TOBOJIBHO CIIOXKHOTO
pacnpenenenus cKopocTd Allb(pBeHa BI0JIb FT€OMAarHUTHBIX CUJIOBBIX JTUHHIA.

Iyonukanus:

Guglielmi A.V., Klain B.l.,, Potapov A.S. On the spectrum of ultralow-frequency
oscillations of the ionosphere in the Pcl range // 1zvestiya, Physics of the Solid Earth. 2024. Vol.
60, no. 4. P. 736-741. DOI: 10.1134/S1069351324700708.

2.2.5.11. Onpenenenue paguaabHOi CTPYKTYPbI aJ1b()BEHOBCKUX BOJIH METOA0OM
¢a3oBoro noprpera

[IpoekT «Bo3MyIleHHs 3JIEKTPOMAarHUTHOTO MOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— Marautochepa — moHochepa». PykoBogutenr — a.¢.-m.H. J[.FO. Knumymkun. ABTOpHI
pesynbrara — K.¢.-M.H. J[.A. Ko3nos, A.A. Brnacos.

C mnomompio Merona (a3oBBIX MOPTPETOB, OCHOBAHHOTO HA aHAJIN3E MOBEICHHS
KOMITOHEHT MAarHMTHOTO MOJISI MOHOXPOMAaTHYECKHX KOJeOaHWH M pa3HOCTH (a3 MOMEpedHBIX
KOMITOHEHT, WCCIIEZIOBaHa pajHaibHas CTPYKTypa KBa3UMOHOXPOMATHYECKHX alb(BEHOBCKUX
KoneOanuii, HaOmomaempix Ha cnyTHuke RBSP-A 23 oxtabps 2012 r. B 22:00-22:30 UT.
[lonTBepxkeHa paHee MpeMIOKEHHAsT TUIIOTE3a, YTO HAOII0JaeMble KONeOaHUs SBISIOTCS
HOJOUJAIBHBIMA ~ PE30HAHCHBIMH ~ aTb()BEHOBCKUMH ~ KOJIEOAHUSAMH, BO30YXKIaeMbIMH Ha
PE30HAHCHBIX TOJIOMJANBHBIX MOBEPXHOCTSAX, PACIOJIOKEHHBIX B OKPECTHOCTH JIOKAIBHOTO
MaKCHMyMa pacIipeieJIeHNs] COOCTBEHHBIX MOJOUIAIBHBIX YaCcTOT. BI0Ib CHIIOBBIX JTHHUIT Takue
KoJIeOaHUsl TPEACTaBISIOT €000  (yHIaMEHTaIbHYI0 TapMOHHKY CTOSYMX BOJH, a B
paauaabHOM HAIPaBICHUH MMEIOT BHJ BOJH, OCTYIINX B MPOTHBOMOJIOXKHBIX HAMPABICHUIX K
COOTBETCTBYIOIUM TOPOHUIATBHBIM PE30HAHCHBIM ITOBEPXHOCTSIM.

Hyoankanus:

Kozlov D.A., Leonovich A.S., Vlasov A.A. Determining the radial structure of high-m
Alfvén wave by means of the “phase portrait” method // Advances in Space Research. 2024. Vol.
73, no. 1. P. 624-631. DOI: 10.1016/j.asr.2023.08.009.

2.2.5.12. UccoienoBaHue reHepanuy reOMarHMTHbIX nyjabcanuii Pc4-5 noroxkamu
JHEPIrUYHbIX YACTHUIl B JHEBHOI MarHutocgepe

[TpoekT «Bo3mymieHus 31€KTpPOMarHUTHOTO TOJIS U I1JIa3Mbl B CUCTEME COJTHEUHBII BeTep
— maraurocepa — unoHochepa». Pykoomurens — a.¢.-m.H. J.JO. Knumymkua. ABTOpHI
pesyasTata — E.E. CMoTpOBa, k.¢.-M.H. O.C. Muxaiinosa, k.¢.-m.H. [I.H. Marep.
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B pabote npencraBnen ananu3 HaOMOACHHUS cepur yiabTpaHu3dkodacToTHRIX (YHY) BomH
no nanHbIM crytHuka Van Allen Probe A. CoObitne HabGmonmanoce 15 ¢espans 2014 r. Ha
JTHEBHOI CTOpOHE MarHUTOC(epsl. by 3aperncTpupoBaHbl K0JIeOaHUs ABYX THUIIOB: NEPBbI —
koMmIipeccuonHass Y HU-BonHy ¢ yactoroit okoso 2 MI'1y u amruintynoit okosno 3 HTu, BTopoit —
anb(BEHOBCKasl BOJHA Ha 4yacToTe okoJio 6.5 mI 1. [TokazaHo, 4TO KOMIIpECCHOHHAs BOJTHA ObLiIa
cCreHepupoBaHa Jpei(OBBIM pe30HAaHCaM C JJEKTPOHAMU Ha »Hepruu okosno 90 k3B, a
[OJIOUJalIbHAsT BOJHA — OayHC-ApE(OBBIM PE30HAHCOM C MOTOKAMU IPOTOHOB C 3HEprueu
okoio 150 ksB. Beumu ompeneneHsl mapameTpsl HAaOMIOAAEMBIX BOJH, a TaKKe MEXaHU3M HX
TeHEepaluu.

IMyonukanus:

CmotpoBa E.E., Muxaiinosa O.C., Marep IL.H., Kmumymxkun J.}O. I'enepanus
T€OMAarHUTHBIX TyJbcanuii Pc4—5 moTokamMu SHEPTHYHBIX YacTHI] B JHEBHOW MarHuTocdepe //
Mexnaynaponnast baiikanbckas MoJOJAEKHAs HaydHas IIKosa MO (yHIAMEHTAIbHOW (usuke
«Du3nyeckne mporecchl B KocMoce U okoio3eMHoi cpeae». XVIII Kondepenmus momompix

yueHbIX «B3anmopelcTBUe MoJIel U U3TydeHHs ¢ BemecTBoM»: Tpyasl. Upkytck, 2024. C. 214—
216. DOI: 10.62955/0135-3748-2024-214.

2.2.5.13. UccaenoBaHue 3KBATOPUAIBHOTO Pe30HATOPA /JIs1 BOJIH Auana3ona Pcl B
MarHurocgepe

[Ipoekt «Bo3myiieHUs 3J€KTPOMAarHUTHOTO MOJSI U TJIa3Mbl B CUCTEME COJIHEUHBIN BETEp
— Marautocepa — unoHochepa». PykoBomutens — a.¢.-m.H. J.JO. KiumymkuH. ABTOpEI
pesyibpTata — K.(.-M.H. O.C. Muxaiinona, k.¢.-m.H. [1.H. Marep.

Iloka3aHo cyuiecTBOBaHME IPHUIKBATOPUAIBHOIO pE30HATOpa sl HOHHO-MOHHBIX
THOPUIHBIX MOJI Ha TpUMepe coObIThs kemuyxuH Pcl, HabmomaBmmxcs 3oH10M Van Allen
Probe A 14 urons 2014 r. Habmonanuce nysnbcanuu Pcl ¢ gactoramu ot 0.9 mo 1.3 I'. Yactora
nyJabcaluidi ObUTa YyTh BBILIE THPOYACTOTHI resius. Bo BpeMsi 3TOro coOBITHS MBI OOHAPYKUIH
BBICOKHE KOHIIEHTpalMU reauss U kuciaopoja. OTHOIIEHHE IUIOTHOCTU Telius K IUIOTHOCTH
IIPOTOHOB COCTABJISIO OKOJIO 1, a MIOTHOCTH KHUCIOPOJAA K IUNIOTHOCTH NPOTOHOB — BbIe 10.
W3 Teopun M3BECTHO, YTO M3-3a NMPUMECHU TSKEIBIX HMOHOB B IUIA3M€ MAarHUTOC(Epbl MOXKET
00pa3oBaThCsl PE30HATOP B BEPXHEH YAaCTM MAarHUTHOW CHJIOBOW JIMHHUU. MBI MONYYHIIH, YTO
paccuMTaHHble COOCTBEHHBIE YaCTOThl IPHUIKBATOPHUAIBLHOIO PE30HATOPA COOTBETCTBYIOT
HaO0JII0{aEMBIM YaCTOTAM.

IIyoaukanus:

MuxaitnoBa O.C., Marep I[I.LH. DxcnepuMeHTanbHOE A0KA3aTENBCTBO CYIIECTBOBAHUS
HKBAaTOPHAILHOTO Pe30HATOpa JJIs BOJNH auana3oHa Pcl B marnutocdepe // MexmynapoaHas
Baiikansckass MoyiofekHass Hay4Has IIKoia 1o ¢yHIaMeHTalbHOW (Qusnuke «Dusnyeckue
mporiecchl B KocMoce U okono3emHO# cpene». XVIII KondepeHuus MOIOIBIX y4YEHBIX
«B3anmonelicTBre TOJIEH W M3JYU4EHHs C BemecTBoM»: Tpynbl. Upkyrck, 2024. C. 177-179.
DOI: 10.62955/0135-3748-2024-177.

2.2.5.14. luHaMuKa MPoA0JdbHbIX TOKOB 30HbI 1 Unaxumbr — IloTepmbl B mepuojg
CTAIIMOHAPHOMH MATHUTOCEPHO KOHBEKLIMH 10 TAHHBIM TEXHUKH NHBEPCUH
MArHUTOrPpaMM

[Ipoekt «Bo3mymieHUs 3J€KTPOMAarHUTHOTO MOJSI U TJIa3Mbl B CUCTEME COJIHEUHBIN BETEp
— Maraurocepa — uoHochepa». PykoBomutens — a.¢.-m.H. J.JO. Knumymkun. ABTOpEI
pesynprata — B.D. Kamyctun, C.b. Jlyntomkun, k.r.-m.H. FO.A. Kapasaes, k.¢.-m.H. 1O.B.
[Menckux, n.¢.-m.H. B.B. Mummus.
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[IpencraBneHo ucclieOBaHHEe WHTEHCUBHOCTEH KPYMHOMACIITAOHBIX MPOCTPAHCTBEHHBIX
pacnpeneneHnid THEBHBIX U HOUHBIX MPpooiibHBIX TOKOB (I1T), moay4eHHBIX HA OCHOBE TEXHUKH
unBepcun maraurorpamm (TMIM) B nepuop crammonaproii Marautochepnoit kousekuuu (SMC)
24 cents6ps 1998 r. KomnuecTBeHHO-KaueCTBEHHBIM aHANW3 TOKaszal, 4Tto B xoae SMC
HAOI0IAIOCh MOHOTOHHOE YCHJICHHE W KBA3WPABEHCTBO MEXKIY J/JHEBHBIMH U HOYHBIMU
nHteHcuBHOCTAMU [T 30HBI 1, pu 3TOM pocT uHTEHCUBHOCTH AHEBHBIX IIT Hauvancs Bo Bpemst
cimaboii cy00ypH, cyuuBiieiics nepen Hadanom SMC, a nepen okoHdanneM SMC Habmrogancs
o0mmii ciag naTencuBaocreit 1T 30Hb! 1.

1800 UT 12

Aj,= 0.095 uA/m? O MLT

Puc. 2.2.5.14.1. PactipenenicHre MIOTHOCTH MPOo10ibHbIX TOKOB 1yt 18:00 UT 24.09.1998 1o
nanueiM TUIM: kpacubie nzonuauu — BoiTekaromuii [1T, yepubie — Brekatomuii [1T, cunue nuaum —
rpanutisl 30H 1T, 3enenast nuHus — MepuaAnaH yTpo—Beuep

Iyonukanus:
Kanyctun B.O., Jlyntomkun C.b., KapaBaes IO.A., Ilenckux !O0.B., Mummn B.B.
JvHamuka mOpooibHBIX TOKOB 30HbI 1 Mumxumbel — IloTepmbl B mepuoa CTalMoOHapHOMN

MarHUTOC)EPHON  KOHBEKIMM 1O JAHHBIM TEXHHKH WHBEPCUHM  MarHuTorpamm [/
Mexnynaponnas balikanbckas MOJOIEKHAs HaydHas IIKOJAa MO (pyHIaMEHTaIbHON (uU3HKe
«Du3nyueckne mporecchl B KocMoce U okono3emHoi cpeae». XVIII Kondepenmus momombix
y4eHbIX «B3aumMoaeicTBre Mojeil U u3IydeHus ¢ BerecTBoM»: Tpyasl. Mpkyrck, 2024. C. 154—
156. DOI: 10.62955/0135-3748-2024-154.

2.2.5.15. BbINOJHHUMOCTD YCJI0BHSI BMOPO:KEHHOCTH B MATHUTOC(epHBIX
BO3MYILIICHUSX

[IpoekT «Bo3MyleHHs 3JIEKTPOMAarHUTHOTO MOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— Marautochepa — moHochepa». PykoBogutenr — a.¢g.-m.H. J[.FO. Knumymkun. ABTOpHI
pesynbratra — JI.A. llly6un, k.¢.-Mm.H. A.B. Py6uos, x.¢p.-m.H. [LH. Marep, n.¢.-m.H. J1.1O.
KnumyiikuH.

[IpoBeneHO CTATUCTHUYECKOE HCCIIEOBAaHUE BBIMOIHUMOCTH YCIOBUS BMOPOKEHHOCTH
MJIa3Mbl B MAarHUTHOE T0JI€ C UCIOJIb30BaHUEM JaHHbIX 30HAa A muccun THEMIS 3a mapt 2017
r. beuin oOHapykeHbl Cily4adu, KOTJa OJJIEKTPUYECKOE II0J€ COBMAJaeT C MPOU3BEIACHHUEM
CKOPOCTH M MarHUTHOTO TOJISl KaK 1o ¢a3e, TaK U M0 aMIUTUTY/E, OJHAKO Yalle HaOI0IaloTCs
Clly4au, KOrja 3TOro COBMaJeHUsi HeT. TakuM o0pa3oM, MPUMEHSTh YCIOBHE BMOPOKEHHOCTHU
IpU MCCIEJOBAHUU BO3MYILICHMH B MarHutocepe CieayeT C OCTOPOKHOCTBIO, MOCKOJIBKY
BEPOATHON NPUYMHONW HECOBMAJIEHUS MOXKET SBIATHCA OOJbIIasi 3HAUMMOCTh KHHETHYECKHX
(baxTopoB.
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IIyoaukanus:

Myoun .A., Pyonos A.B., Marep I1.H., Kmumymkua J[.}O. BeimonmHUMOCTD yCIoBuUS
BMOPO)KEHHOCTH B MarHMUTOC(EpHBIX BO3MYyIICHUsX: aHanu3 JanHeix THEMIS-A //
Mexnynapoanas balikanbCkass MOJIOJEKHAs HaydHas ITKoia Mo (QyHIaMEHTaabHON (U3MKe
«Dusnueckue mpouecchl B kocMoce u okonozemHon cpeae». X VI Kondepenmus momombix
y4eHbIX «B3auMopaeicTBre mojei u u3aydeHus ¢ BenecTBoM»: Tpyabl. Upkyrck, 2024. C. 238—
240. DOI: 10.62955/0135-3748-2024-238.

2.2.5.16. CTpyKTypa KOPOHAJIBbHOI0 BHIOPOCAa MACCHI B MEKIJIAHETHOM NMPOCTPAHCTBE

[TpoekT «Bo3myIieHus: 3JIeKTPOMAarHUTHOTO TIOJISI ¥ TUTa3Mbl B CHCTEME COJTHEUHBIN BETEP
— wmarnutocepa — umoHochepa». PykoBogurens — a.d.-m.H. J.FHO. Kiumymkua. ABTOpsI
pesynbTaTta — K.(.-M.H. A.B. Pyonios, k.¢.-m.H. C.A. AH)UHOTEHTOB.

IIpencraBneHo yHuKanbHOE HaOMOAEHUWE (POHTOB MOBBIIMIEHHOW SAPKOCTH Ha JJIMHE
BonHbl 304 A Ha ¢done 3emnn no ganHbIM ciiyTHUKa IMAGE. BeigBuHyTO NpennonoxkeHue, 4ro
9TU (POHTHI SABJISIFOTCS OTOOPAKEHUEM yIapHOM BOJHBI KOpOHAIBHOTO BhIOpOoca maccel (KBM),
npousouienmero Ha CosHIIE HECKOJIBKMMM JHAMU paHee. Pakt npoxoxnaeHus KBM rtaxke
noaTBepkaaercs naHHbIMU cnyTHHKOB ACE m Wind BOmm3u Toukm L1. AHanu3 maHHBIX
cnyriuka IMAGE moxkasan, 4To HACTOSIIMH Cilydal SBISETCS €IMHCTBEHHBIM HPUMEPOM
MO00HBIX HAOIOeH I Ha atrHe BoHbI 304 A B 2000-2005 TT.
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Puc. 2.2.5.16.1. N3o6paxenus c kamepsl IMAGE/EUV B 13:35, 16:00 u 19:08 UT 09.01.2005 r.:
OTTEHKH 3€JICHOT0 — SIPKOCTh I10CJI€ KOPPEKLIUH IUIOCKOT'0 MOJISL M CKAaTUsl TUHAMUUECKOro AUana3oHa,
KpacHasl IITPUXOBast JUHUS — NPUOTU3UTEIBHOE MOJIOKEeHUe yaapHoit BonHsl KBM; xénTas cTpenka —
HanpasieHue Ha CONHIE B INIOCKOCTH U300paKEeHUS

Myonukanus:

Pybros A.B., AudunorentoB C.A. CrpykTypa KOpPOHAJIBHOTO BbIOpOCa Macchl B
MEKITJIAHETHOM TpocTpaHcTBe: aHanu3 Aanueix IMAGE/EUV // Mexnynapoanas baiikanbckas
MOJIOJIC)KHAS HAy4HAas IKoJa 1Mo QyHIaMeHTaIbHON Qu3rke «DU3HUECKUE MPOLECCH B KOCMOCE
n okojo3eMHoit cpeme». XVIII Kondepenuus momoapix ydeHbix «B3ammonelicTBue moJyield u
U3IYYCHHUs C BemlecTBOM»: Tpyasl. Mpkytck, 2024. C. 77-79. DOI: 10.62955/0135-3748-2024-
77,

2.2.5.17. MccaenoBanne cpeIHEIMPOTHBIX BCIbIIIEK MyJabcanuii PiB

[IpoekT «Bo3MylIeHHs 3JIEKTPOMAarHUTHOTO TOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIA BETED
— mMarautocdepa — uonHochepa». PykoBogurenr — ma.¢.-m.H. J[.FO. Knumymkus. ABTOpPHI
pesynbrata — P.A. Mapuyk, 1.¢.-M.H. B.B. MumuH, n.¢.-m.H. A.B. Muxanes, k.¢.-m.H. F0.B.
Ilenckux.
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HccnenoBanuch BCIUIECKU MIUPOKOMOJIOCHBIX mysbcaruii (PiB) u atMocdepHoe cBeueHue
Mo JTaHHBIM cpenHemupoTHBIX oocepBaTopuit MC3®d CO PAH mnpu cyO0ypeBBIX aKTUBH3AIMIX
BO BpeMs CHIbHBIX MarHuTocepHblx Oypb. OOHapyXeHbl pe3KHe IMyJIbCallud B
KOPOTKOIIEpHoandYeckoM auara3one PilB He TojbpKo TOrma, KOrjaa rpaHuiia 001acTH MOJISIPHBIX
CUSHUH W BBIPOBHEHHBIX IO IMOJIIO TeUEHWH Mmpoxonauia BOmm3u MpkyTcka, HO U TOrna, Kormua
rpaHuIla Haxoauiaach Ha pacctossHun 10 10° k ceBepy. Panee Mbl CBSI3bIBAIM TaKue COOBITHS C
PE3KUMH HMMITYJIbcaMid aTMOC(EepHOTo NaBICHHUS COINHEYHOro BeTpa Py w/mmm ¢ OBICTpHIMY,
BBI3BAaHHBIMH CYOOYpsIMH W3MEHCHUSIMH TPOJOJIEHBIX TOKOB BO BpeMsi cymepOypb. B atoit
paboTe MBI OMHUCHIBAEM TAKUE B3PHIBHBIC SBJICHHS, HAOIIOJABIIMECS BO BPEMS MUI000pa3HBIX
cy00ypb B Xo11e IBYX Oyph. OOCYy)1aeTcss BO3MOKHOCTh MEPUOINICCKUX aKTUBU3ALNNA CyO0ypHr
u3-32 TJI00AIbHONH HECTAaOMIBHOCTH XBOCTAa MAarHUTHOTO TIONIE M BO30YXKIEHUS HOYHOTO
pe3onartopa AnbdBeHa. MbI mpeanaraeM W TECTHPYEM METOIUKY OTPEACICHHUS BPEMEHH
HACTYIUICHHUsI B3pBIBHOW (a3pl cy0Oypu MO Hayally BCIUIECKA CHEKTPAIbHOM MOIIHOCTH
nysbcanuii PilB.

Iyonukanus:

Mishin V.V., Klibanova Yu.Yu.,. Marchuk R.A, Mikhalev A.V., Penskikh Y.V.
Midlatitude bursts of PiB geomagnetic pulsations and night airglow during stormtime sawtooth
events // Advances in Space Research. 2024. Vol. 73, iss. 7. P. 3708-3721. DOI:
10.1016/j.asr.2023.06.032.

2.2.5.18. UccaienoBaHue HePe30HAHCHOTO 3aTyxaHus JlaHaay B CABUIOBBIX CJI0SIX

[IpoekT «Bo3MyleHHs 3JIEKTPOMAarHUTHOTO MOJIS U IUIa3Mbl B CUCTEME COJIHEUHBIN BETED
— wmar"auTochepa — uoHochepayn. Pykopomurens — na.dp.-m.H. [.}O. Knumymkus. ABTOp
pesynbTata — a.¢.-M.H. W.I". lllyxmaH.

[Ipoananu3upoBaHa qUHAMMKA 3aTyXaHUS MAJIbIX IBYMEPHBIX BO3MYIIECHUN B YCTOMYMBBIX
IUIOCKO-TIapajlIeIbHBIX HEBSI3KMX CIBUTOBBIX TeueHUsX. [lokazaHo, 4TO B cilydae MPOCTEHIINX
C/IBUTOBBIX TeueHwui ¢ mpoduem ckopocti Vy = U(y) =y + By°, B> 0 (1. e. ¢ Touxoii nepern6a,
HO YCTOWYMBBIX, corjlacHO Teopeme DroprodTa) B KaHAIEe IMUPUHOM 28 peajbHas YacTh

KomruiekcHOU  (azoBoit  ckopoctd Re[C| (K)] BOMHOBBIX BO3MYIICHHH MOET J€KaTh 3a
npeielaMi BO3MOXHBIX CKOPOCTEH >KUIKOCTH B TIOTOKE, WM, YTO TO XK€ Camoe, JOMyCTUMOTO
Jara3oHa ckopocreid Mo BaH Kamriena. 9To 00CTOSTENBCTBO AEMOHCTPUPYET HEPE3OHAHCHBIN
MCXAaHU3M 3aTyXaHUd 3THX MOJ. ®dakT okazaiucs COBCPHICHHO HCOXHIAHHBIM, ITOCKOJIbKY OH
MIPOTUBOPEUUT KJIACCHUYECKOM MHTEpIpeTalui MexaHu3Ma 3aryxanus Jlannay, onuparoieiics Ha
MnNpeaAcCTaBJICHUEC O PC30HAHCHOM B33.HMO,Z[€I>'ICTBI/I$I BOJIHbBI C JXHUJIKUMH 4YaCTHULaMU (I/IJ'II/I
YaCTUIIaMHU B TUIa3Me), UMEIOITUMHU CKOPOCTh, OJIM3KYIO K (pa3oBoil ckopocTH BoJHBL. OJIHAKO B
paccMmarpuBaeMoM puMepe (IpU HEKOTOPBIX 3HAUSHHS BOJIHOBOTO yKcia K) B Te4eHUH BooOIIe
HET XUJKUX YaCTHUIl CO CKOPOCTHIO, OJIM3KON K (Da30BOM CKOPOCTH BOJIHBI. UTOOBI yOeaUThCS B
KOPPCKTHOCTH 3TOr0 BbIBOJA, 6]31)'[ BBITIOJIHCH PACUCT 3BOJIFOIIUN BOBMyH.ICHHOﬁ 3aBUXPCHHOCTU
C(y, t) ¢ moMompI Kak HEMOCPEACTBEHHOIO PELICHUS SBOJIOIMOHHOTO YPaBHEHHS IS
3aBUXPEHHOCTH, TaK M Pa3JIOKEHHUs HAYaJIbHOTO BO3MYILEHHs 1o MosaM BaH Kammena. OGa »tu
MOAX0/la TMOKa3aJld TMOJHYI0 MACHTUYHOCTh pPE3yJbTaTOB. 3aryxaHue Jlanmay momHOM
3aBUXPEHHOCTH TMOMEPEK TEUEHUsl TMPEACTaBIseT CO00M MPOMEXKYTOUHYIO CTAAHIO TMEpen
nepexo/ioM K GUHAIBHOM CTa Ui CTETIEHHOTO 3aTyXaHHUsl.
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Puc. 2.2.5.18.1. DBonronus aOCOTIOTHOW BEIMYUHBI TIOJIHOW 3aBUXPEHHOCTH MOMEPEK TECUCHHUS
IN(®)| =[S &(Y, t) dy| mpu pa3muyuHBIX 3HAYEHHSIX BOJHOBOTO uncia K s HadanbHO#t 3aBuxpernoctH {(Y,0)
B (popme rayccoBckoit GpyHkimu. Kpussie mis K = 0.4 u k= 0.8 cooTBeTcTBYIOT (pa30BO# CKOPOCTH,

JIeXKallel BHE qUana3oHa ckopocTeil Teuenus. HauanpHas craaus (IUTPUXOBbIC THHIN) —
9KCTIOHEHIMANILHOE 3aTyXaHue (3aryxanue Jlannay), GuHaNbHas CTaANs — CTEIIEHHOE 3aTyXaHNe

IMyoaukanus:

Polyachenko E.V., Shukhman 1.G. Damped perturbations in inviscid shear flows: Non-
resonant Landau damping in stable inflectional flows // Physics of Fluids. 2024. Vol. 36, iss. 9.
094105. DOI: 10.1063/5.0220210.
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2.2.6. Pa3BuTHE HOBBIX METO/I0B NMPOrHO3upoBanus B cucteme CoJiHie — 3emJist

2.2.6.1. Kosie0aHHs1 CKOPOCTH KOPOHAJIBLHBIX BHIOPOCOB MAacChl M CBSI3AHHOI yAapHO#
BOJIHbI: CDABHUTEJILHBINH aHAJIN3

[IpoexT «Pa3BuTHE HOBBIX METOJOB MPOTHO3UpOBaHUA B cucreme ConHie — 3eMis».
PykoBogutenr — na.¢.-m.H. FO.B. ScrokeBud. ABTOpHI pesynbrara — na.¢.-m.H. B.I'. daiin-
mreity, K.¢.-m.H. S1.11. Eropos.

B pspe pabGor chenmaH BBIBOJ, YTO CKOPOCTh KOpPOHAIbHBIX BbIOpocoB Macchl (KBM)
MEHSETCSI CO BpeMEHEM He MOHOTOHHO, a coBepiaeT kojebanus (puc. 2.2.6.1.1). U3BectHO, 4TO
B TOJIe 3peHUsl KopoHorpada BHepeau aAocTaTtodHo ObicTphix KBM peructpupyercs ymapHas
BonHa (YB). Jlns BeiGopku 3 16 KBM u VB, cBa3zannbix ¢ KBM, u3zyuensl ocoO€HHOCTH
nBrxkeHus He Tolibko KBM, Ho u cBsizanHO# ¢ HUM Y B. OOHapykeHo, 4TO CKOpOCTh Y B Takxke
coBepmiaer kojebanus. Ilpu sTom xapakrepuctuku nprwxkeHus KBM (ammutyma u mepuon
KonebaHuil) U cBsizaHHOW Y B 3aMeTHO pasnmuuarorcs. Bo Bcex ciydasx ObUTO OOHApYKEHO, YTO
aMILTUTYy1a KosieOanuii ckopoctu Y B Oonbine, uem cBszannoro KBM. Tlpennoxen dhusndeckuit
MEXaHU3M, OOBACHIIOMUN 3TOT 3((deKT. YCTaHOBIEHO, YTO CYLIECTBYET IOJOKHUTEIbHAS
KOPPEJALHS MEXKIy aMIUTUTYION KoJIeOaHWW KaXIOW PAacCMOTPEHHOW CTPYKTYpPbl KOPOHBI U
JIMHEMHON CKOPOCTBHIO 3TOM CTPYKTYPBI.
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Puc. 2.2.6.1.1. W3menenne co BpemMeHeM ckopocth KBM (4epHble Touku ¢ Oapamu,
XapakTepu3ylouue OmHMOKYy W3MEPEHHs] CKOPOCTH, HW)KHHUE KpPUBBIC) M CKOPOCTH YIAPHOW BOJHBI
(romyObie TOukm ¢ Oapamu, BepxHHE KpuBBIC). CIUIONIHBIC JUHUH TOKA3BIBAIOT M3MEHEHHUE CKOPOCTH
JIBYX CTPYKTYD, IIOJlydeHHbIE ¢ moMoIbio Gpopmyisl V() = agsin(at + a,)+ as +ast, eoe ao, ai, az, as, a4
—TapaMeTpsl 33a49H, KOTOPbIE HAXOASTCS METOJOM HAUMEHBIINX KBaJAPATOB.

Iyonukanus:
Fainshtein V.G., Egorov Y.l. Velocity oscillations in CME and related shock: a
comparative analysis // Solar Phys. 2024. Vol. 299, no. 9. DOI: 10.1007/S11207-024-02250-W.
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2.2.6.2. I3y4yeHne BHE3ANMHOI0 HAYAJIa MATHUTHOWH Oypu mo HAOJII0AeHUSIM € CEKYH/-
HbIM BPeMEHHBIM pa3pelieHueM

IIpoekt «Pa3BuTHE HOBBIX METOJIOB IPOrHO3UpOBaHus B cucreMme CoinHue — 3emisi». Py-
koBoguTenbr — 1.¢.-M.H. }0.B. ScrokeBud. ABTOpHI pe3ynbrata — K.(.-M.H. 3araifHoBa 10.C.H
K.¢.-m.1. I'pomos C.B.%, m.d.-m.u. Ipomosa JLW.Y, 1.¢p.-m. 1. Daiirmreiin B.I'.2

! IBMHPAH, Mocksa, Poccust, > UC3® CO PAH, Hpkytck, Poccns

B pabote npexacraBineHbl pe3yabTaThl MCCIEIOBAHMS pPErucTpali BHE3AHOIO Havasa
(SC) u rnaBHoro nmnynbsca (MI) marauTHOU Oypu Kak (QyHKUMH reorpadMuecKux KOOpPIHHAT
MarHUTHBIX O00CepBaTOpUH H BCEMHUPHOTO BpPEMEHUM C HCIIOJIB30BAHHEM [UIsI aHalu3a
COBPEMEHHBIX JAaHHBIX C CEKYHJHBIM pa3peuieHHeM. AHalU3 MpOBeNeH UIA ABYX COOBITHI, B
KOTOPBIX MEXIUIaHeTHass YB, BosxaeiicTByromas Ha MarHutocdepy, cBs3aHa C
MexrmnanetHbiMa  KBM ¢ wucrounmkamu B pasHbeix noaycdepax Comrma. [Ipemnmosken
ABTOPCKHUH MOJXOJT K OMpeesieHni0 MoMeHTOB BpeMmeHu peructpanuu SC u MI. [Tonyueno, uro
BpeMs MX PETUCTPAIlMA MOKET Pa3IU4aThCsl OT HECKOJIBKMX CEKYHJ 10 >1 MHH B MarHuUTHBIX
oOcepBaTopusiX, PACIONIOKEHHBIX Ha pa3HbIX Treorpaduyeckux MUpoTax U jgoirorax. s
uccrneayemMbix coObiTuii Ha rpadukax peructpanun SC u MI kak ¢yHKIMA reorpapuueckux
KOOpJIMHAT MarHUTHBIX 00CEpBATOPUI U BCEMUPHOTO BpeMEHH OOHApYKEHbI TPEHbI, COTJIACHO
KOTOPBIM B CpPE/IHEM, YEeM BBIIIEC IIUPOTa CTAHLUHU, TeM Mo3xke perucrpupyiorces SC u MI Ha
craniuu (puc. 2.2.6.2.1).
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Puc. 2.2.6.2.1. Peructpanuus BHE3amHOro Havana Kak ¢yHKius (@) reorpagudeckoil MIHPOTHI @ U
(6) mOMTrOTHI OTHOCHUTEIBHOM MONYAEHHON NuHUM A mias coObitus 22 wrons 2015 ; t, [c] — Bpewms,
OTCYMTBHIBAEMOE OT Hayaja PerucTpauuy Ha nepBoii craniuu u3 cnucka KOU; tyr — BcemupHOe Bpems,
[c] or Hauana cyrox Ha manenwu (6) 3amTpuxoBaHbl 00JaCTH 3HAYCHUH A, COOTBETCTBYIOLIHE CTAHIIUSIM
Ha HOYHOHM CTOPOHE 3EMIIH.

Myonukanus:

Zagainova, Yu.S. Gromov S.V., Gromova L.l., Fainshtein V.G. Study of sudden magnetic
storm commencement from observations with second time resolution // Geomagnetism and
Aeronomy. 2024. Vol. 64, no. 3. P. 313-328. DOI: 10.1134/S0016793224600152Y .
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2.2.6.3. Biusinue B3PBIBHBIX NMPOLECCOB B AKTHBHBIX 00JIACTAX HA XapaKTePUCTHUKHU
MATHUTHOI'O MOJISl B TEHH COJTHEYHBIX NMSATEH B 3aBUCHMOCTH OT HX Pa3MepPOB U IO0JI0KeHHS

[IpoexT «Pa3BuTHE HOBBIX METOJOB MPOTHO3UpOBaHUA B cucreme ConHie — 3eMis».
PykoBogutenr — n.¢.-m.H. FO.B. SlcrokeBud. ABTOpHI pe3ynbTaTa — K..-M.H. 3araiiHoBa
IO.C.l, 1.¢.-M.H. OaliHIITEHH B.F.Z, n.¢.-M.H. Pynenko I'.B.2

! IBMUPAH, Mocksa, Poccus,  IC3® CO PAH, Mpkyrck, Poccst

B cepun pabor aBTOpOB OBUIO MOKa3aHO, 4TO B3pbIBHBIE mporecchl (BII) B akTUBHBIX
obnactsix (AO) ConHIla MOTYT OKa3bIBaTh CUJIbHOE BIMSHUE HA XapaKTEPUCTHKU MarHUTHOTO TOJIS
B TEHU HEKOTOPBIX COJHEYHBIX IISITEH B ATUX aKTUBHBIX oOnacTsx. K BII oTHeceHb! comHeuHble
Benbimky 1 KBM. Hacrosias pabota siBiseTcst mepBoil B 3alUIaHUPOBAHHOM cepuu, rae OyayT
paccMOTpeHBbl pa3iuuHble (PAKTOPBI, ONpeaeNsomue creneHb Bo3aelcTsus BII Ha marHutHOE
nosie B TeHU nATeH. IIpoBeneHo nccnenoBanme B3pbIBHOTO Mporecca 4 aprycrta 2011 r. — Benblka
M9.3 B AO NOAA 11261 (puc. 2.2.6.3.1) u KBM ¢ auHeiHO# TPOEKIIMOHHONH CKOPOCTHIO
1315 xm/c. [TomydyeHo, yTo B HAaUOOJBINEH CTENCHH HA XapaKTEPUCTUKA MarHUTHOTO T10JI B TeHU
COJIHEYHBIX IATEH BIMAET OJM30CTh IATHA K LIEHTPY BCHBIMIKA M MaJOCTh pa3Mepa ISTEH:
MaJIeHbKHE TISITHA CHJIbHEe pearupyrot Ha BII, yem Gonbmme (puc. 2.2.6.3.2). OOHapyxeHO, 4TO
OTHOCHUTEJIBHO OOJbIINE ISITHA, yJaJEHHbIE OT BCHBIMIKM — HCTOYHMKA BII, — monBepkeHbl
cuIibHOMY BiusiHUIO BII, eciii OHM MarHUTHO-CBSA3aHbI ¢ IATHAMU BOJIU3U BCIIBIILIKH.

NOAA 11261
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Puc. 2.2.6.3.1. Tlatna AO NOAA 11261. Ientp Becmblmky Heaaneko ot nstaa Ne 14 B npenenax
OKPYXKHOCTH pamuycoM npumepHo 10”. K MalisiM MSITHAM MBI OTHECHH TSITHA C YCIOBHBIMU HOMEpPaMH
S3, S5, S6, S9, S11, S14, S19 mnomansio Mense S < 3 M/II1. K GombiuM msaTHaM OTHECEHHI IsATHA S12
¢ wromaaeio TeHu S = 13 MIT u S16 ¢ S = 10 MIL. Crenens BnusHust BII Ha mapaMeTpbl MATHUTHOTO
MoJsl B TCHH COJIHEUHBIX MSATEH MBI XapaKTEPU30BaIM CICHUATBHBIM mapameTpoM P =<P,>/<Py>.
3HaueHHUs apaMeTPOB YCPEAHIIMCH B MpeaeaX TPeX Y4acoB J0 U Mocie Hadana Bembimku. P, >30 % —
cwibHoe Bivsare BIT Ha noite B Tenu natHa. P, <10 % — cnaboe Biusaaue BIT.
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Puc. 2.2.6.3.2. Biiusinrie B3pBIBHOTO MPOIECCA HA YIIIBI MEXKY BEKTOPOM MAarHHTHOM MHIYKITHN

B u momoxxurensHOW HOpMaibio K moBepxHocTd CoinHIla N B MameHbkoM TisiTHe Ne 11 BOMm3uM meHTpa
BCITBIIIKH.

y6ankanus:

Zagainova Yu.S., Fainshtein V.G., Rudenko G.V. The influence of explosive processes in
active regions on the characteristics of the magnetic field in the umbra of sunspots depending on
their size and position // Geomagnetism and Aeronomy. 2024. Vol. 64, no. 8. P. 159-164. DOI.
10.1134/S001679322470049X.

2.2.6.4. DeKTPOMArHNTHOE H3Jy4YeHHe M3 IIA3Mbl CO BCTPEYHBIMH NYyYKaMH
3JIEKTPOHOB B pe:KUMe TOMUHHMPOBAHUS KOCOW HEYCTOMYNBOCTH

[TpoekT «Pa3BUTHE HOBBIX METOAOB MPOTHO3UpOBaHUS B cucteme CoiHie — 3emis».
PykoBogutenr — ma.p.-m.H. 1O.B. SfctokeBnu. ABTOpHI pe3ynbrata — K.G.-Mm.H. B.B.
Annenkos™?, E.IT. Bomaok?, 1.¢.-m.H. U.B. Tumodees?.

lucse co PAH, Upxkytck, Poccus, 2US® CO PAH, HoBocubupck, Poccus

HccnenoBana BO3MOXKHOCTh T€HEPALUU DJIEKTPOMATHUTHOTO M3JIy4eHHs BOJIM3H BTOPOM
TapMOHMKHU IIJIa3MEHHOM 4YacTOTHI IPU IPOXOXKACHHH IO ILIa3ME BCTPEYHBIX JJIEKTPOHHBIX
IIy4KOB B PEKUME JIOMUHUPOBAHUS KOCOW HEYCTOMYMBOCTH. VICTOUHUKOM U3Iy4EeHMsI SABISETCS
OCLHWJIIMPYIOIIEE BO3MYILICHME TOKAa JJIEKTPOHOB, (QopMupyIolleecs IpU CTOJKHOBEHHU
IJIa3MEHHBIX BOJIH C Pa3IMuHON nomnepedyHoi crpykrypoil. C noMombsto 2D3V-MonenupoBanus
METOZOM YacTHIl B sSYEHKax MOKa3aHO, YTO IPPEKTUBHOCTb KOHBEPCUH MOILHOCTU ITYYKOB B
MOIIHOCTh M3JIy4E€HUS MOKET JOCTUIaTh HECKOJIbKMX IPOLEHTOB, & BO3MOKHOCTbh I€HEpalluu
U3IY4YEeHHUs I JaHHBIX IapaMETPOB MOXKET ObITh OLIEHEHA B PAMKAX TOYHOM JIMHEHHON TEOpHH
IIy4KOBO-ILUIA3MEHHOM HEYCTOMYMBOCTHU. PaccMarpuBacMblii MEXaHU3M I'€HEpaluu WU3J1ydeHUs
MOJKET UMETh MECTO B JIIOOBIX CHCTEMaxX C BO3MOXHOCTbIO OOpa30BaHUS BCTPEUYHBIX IOTOKOB
AJIEKTPOHOB ¥ BHOCHUTb BKJIAJ B PAAUOU3IYYEHHUE U3 PA3IMUHbBIX UCTOUHUKOB.
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Puc. 2.2.6.4.1. Pesynpratel 2D3V-MonenupoBaHUST METOJOM 4YaCTHUI[ B suedKaxX TIeHepaluu
3JIEKTPOMArHUTHOI'O M3JIy4YCHUS HPU PACIPOCTPAHCHUH B IUIa3ME JBYX 3JCKTPOHHBIX ITy4YKOB B MOMEHT
BpeMEHU ~300c0p_1. (a, b); Ex m E; — ariexTpryeckue Noust; IIOTHOCTU MHKCKTHPYEMBIX JICKTPOHHBIX
my4koB (C, d).

IMyoaukanus:

Annenkov V.V., Volchok E.P., Timofeev L.V. Electromagnetic emission from plasma with
counter-streaming electron beams in the regime of oblique instability dominance // Phys.
Plasmas. 2024. Vol. 31, no. 3. 033104. DOI: 10.1063/5.0190331.

2.2.6.5. MojaeaupoBaHue pejaKcaldu ¢Jadoro 3JIeKTPOHHOI0 Ny4yka B IJia3zMme
COJIHEYHOT'0 BeTpa

IIpoekt «Pa3BUTHE HOBBIX METOJIOB MPOTHO3MpOBaHHSA B cucTteMe CoJiHIlE — 3eMIIsi».
PyxoBoaurens — a.¢.-m.H. FO.B. SciokeBuu. ABTop pe3ynbrata — K.¢).-M.H. B.B. AHHEHKOB.

B pabote mpencraBneHa mepBasi MONBITKA MOJICIMPOBAHUS JWHAMHKHU CIa00ro ITydka
(nb=5-1074n0, Vp = 0.25 ¢) B miasmMe ¢ MOMOIIBIO PEATUCTUYHON MOJIETH C OTKPBITBIMH
IPAaHUYHBIMU YCJIOBUSIMH M HENPEPBHIBHO MHKXEKTUPYEMBIM JIEKTPOHHBIM ITYYKOM Ha OOJIBIINX
BpemeHnax (mo 10000 mpfl ) W C BBICOKMM pa3periecHueM BBIYUCIUTEIHHOU CETKHU.
Hcnonp3yeMblil KOA U MPUMEHsEMBbIE METO/IbI ObLTH paHee alpoOMPOBAHBI B MCCIIEJOBAHUAX B
CBSI3M C TaOOPATOPHBIMU MYyYKOBO-IIJIA3MEHHBIMU dKCIIEpUMEHTaMu. Pe3yabpTaThl, OTy4eHHBIE B
HacTosIed padoTe, UMEIOT s/ CYIIECTBEHHBIX OTIMYMA OT MOJEIHUPOBAHUS B MPHOIMKECHUN
0ECKOHEYHOM IMJIa3MBbl.

IloxazaHo, 4TO i1 paccMaTpUBAEMBbIX MAPAMETPOB IYYKOBO-IUIA3MEHHOW CHCTEMBI
BO3MOXKHO Pa3BUTHE MOAYJISLIMOHHOM HEYCTOMUMBOCTH U (POPMHUPOBAHHE SIPKO BBIPAXKEHHOU
MPOJOIBHOM MOIYJSIUU IJIOTHOCTH. Takoro pojaa BO3MYLIEHHUS IJIOTHOCTH CHOCOOCTBYIOT
TeHepaluy M3Jy4yeHUsl Ha IEpPBOM M BTOPON IapMOHMKAaX IJa3MEHHOM YacTOThI 10 MEXaHU3MY
MyYKOBO-TJIA3MEHHOIM aHTeHHBI. OOHApYKEHO, YTO MPHU MPOXOKICHUH Yepe3 IIa3My My4oK B
cpeaneM Tepsiet iuiib 10 % cBoeil HayambHOW YHEPTUU, YTO 00YCIIOBIEHO O0OMEHOM SHEprHel ¢
paHee BO30YXKICHHBIMU IUIA3MEHHBIMH KojeOaHusMu. Takke HaOMIoAaercss MepUuoIUYecKoe
CYILIECTBEHHOE YCKOPEHUE YaCTHI] Ty4Ka.

[TonydeHHble pe3ynbTaThl MOAYEPKUBAIOT BAXKHOCTH MPUMEHEHMS] TaKOH MOJENH IS
UCCIICIOBAaHMUS ~ PA3jMYHBIX  acTpOoU3MYEeCKUX NpoOieM, B  YaCTHOCTH, COJIHEYHBIX
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panuoscruieckoB II u III Tumos. Mogenb MOKeT TakKe MPEICTaBIATh MHTEPEC Ul OpraHUu3auil
Y HayYHBIX TPYIIII, 3aHUMAIOLIMXCS TyYKOBO-TIJIA3MEHHBIMHY CHCTEMaMHU.
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Puc. 2.2.6.5.1. Pe3ynpTaThl MOACIUPOBAHMS MHKCKIMH ITydKa B IIa3My. BBepXy — IJIOTHOCTH
HMOHOB (KpacHasi JIMHUsA), pa3inyHbie (a3bl OAHOr0 KoJieOaHus M1a3Mbl (CHHUE JIMHUH ); BHU3Y — (a3oBoe
npoctpancTBo f(Vy, X) mydka.

IMyoaukanus:
Annenkov V.V. Simulating the relaxation of a weak electron beam in solar wind plasmas.
Astronomy and Astrophysics. 2024. In print.

2.2.6.6. Pa3paboTka MeT010B onepaTuBHOro nporuosuposanus I19C Ha ocHoBe rpa-
JAHEHTHOro OyCTHHIra

IIpoekt «Pa3BuTHE HOBBIX METO/IOB NPOTrHO3UpOoBaHUsA B cucteme ConHie — 3emis».
PykoBoautens — 1.¢.-M.H. 10.B. Sciokenu. ABropsl pesyinsrara — Prof. D. Venkata Ratnam?,
PhD Suneetha Emmela', V. Rama Lahari', B. Anusha', D. Bhavana', m.¢.-m.n. FO.B.
}ICIOKeBI/IqZ, n.7.H. B.B. IIGMLHHOBZ.

! Dept. of ECE, KLEF Deemed to be University, Vaddeswaram, Guntur (Dt), 522502, India
2 IC3® CO PAH, Upkyrck, Poccust

[Iporuo3upoBanre HMOHOCHEPHOrO MOJHOTO 3JekTpoHHOro coaepxkanus (II9C) c
HCIOJIb30BAHUEM MAILIMHHOTO OOY4YeHMs SBISETCS OJHUM M3 IMEpPEAOBBIX METOJIOB OLEHKU
XapaKTepUCTHK TPOCTPAHCTBEHHO-BPEMEHHBIX Bapuanuii uoHochepsl. IIpemnoxeno yxe
0OJIBIIIOE KOJIMYECTBO METOJOB JaHHOTO Kiacca. OIHAKO aKTyalbHOCTh B WX JallbHEHUIIEH
pa3paboTKe U MOJCPHU3AIMH OCTAETCS BECbMa BBICOKOH, IIOCKOJIBKY B YCIOBUSAX I'€OMAarHUTHBIX
BO3MYILIEHUH HMOHOC(hEpHas MPOCTPAHCTBEHHO-BpEMEHHasi JWHAMHKa CTAaHOBUTCS KpaiiHe
clIo’)kHOW. B paboTe mpeioskeHO HECKOJIBKO METOJ0B MAlIMHHOTO IporHo3upoBanus [19C, B
TOM YHCJIE Ha OCHOBE IpocToro rpaauentHoro oOycrunra (Light Gradient Boosting Machine -
LightGBM), »skcrpemansHoro rpagueHTHoro Oycrunra (XGBoost) u  perpeccuBHOTrO
rpaauentHoro Oycruara (GBR). Pabora BbimonHeHa Ha OOJBINON CTATUCTHKE H3MEPEHHIA,
BKJIIOUAIONIEH JBa TONHBIX IWKiIa (25 ner) comHeuHoil akTuBHOcTH (1997-2021 rr.), Ha
nokanpHOM simoHckoM cetn ['HCC-mpuemuukoB GEONET. Ilpu oO0ydeHun B Momemsx
MCIOJIb30BAJIHMCh B KAUECTBE BXOJHBIX MapaMEeTPOB MHJIEKC F'€OMAarHUTHON BO3MYILEHHOCTH Dst
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U HMHJEKC colHeuyHoW akTuBHOCTH MQ-II. PesynbraTel skcnepuMeHTa MOKas3alu, YTO MOJEIb
LightGBM wumeer naydinyi0 TOYHOCTH mporHosupoBanus I[I9C ¢ cpeaHeKBaapaTHUECKOM
ombkoii ~2.25 TECU (2015 r. — rox Beicoko# conneuHoi aktuBHOCcTH) U 0.52 TECU (2020 1. —
rox Hu3kor akTuBHOCTH). Monenn XGBoost 1 GBR obecnieunBaroT mpornozupoBanue [19C ¢
norperHocTamu 2.76 u 2.59 TECU (2015 r.) u 0.60 u 0.55 TECU (2020 r.) cOOTBETCTBEHHO
(puc. 2.2.6.6.1).

High Solar Activity (2015) Low Solar Activity (2020)
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Puc. 2.2.6.6.1. Tlorpemaoctn mporHo3upoBanus [19C Bo Bpems Bbicokoit (2015 r.) u HHM3KOH
(2020 r.) conHe4yHO# akTHBHOCTH Ha ocHOBe Moaeieii GBR, lightGBM u XGBoost

Myoaukanus:

Emmela S., Rama Lahari V., Anusha B., Bhavana D., Yasyukevich Y.V., Demyanov V.V.,
Venkata Ratnam D. Global ionospheric total electron content short-term forecast based on Light
Gradient Boosting Machine, Extreme Gradient Boosting, and Gradient Boost Regression // Adv.
in Space Res. 2024. Vol. 74, no. 8. P. 3642-3653. DOI: 10.1016/j.asr.2024.07.012.
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2.3. PazBuTHe METOIOB M amnmaparypbl HCCJIeI0BAHUI B 00JacTH acTPOQU3MKHU U
reopu3nKu

2.3.1. MeToabl 1 HHCTPYMEHTHI ACTPOPU3NYECKOT0 IKCIIEPUMEHTA

2.3.1.1. Pa3paborka  y3KONOJIOCHOT0 HHTep(epeHIUOHHO-TIOJISIPU3ANNOHHOTO
¢uabTpa (MI®P) ¢ noaymmpunoii nosocel nponyckanus 0.15 A na unmio KCall

[Tpoext «MeToabl 1 HHCTPYMEHTHI acTpO(U3HUUECKOT0o dKCIIepuMeHTa». PykoBoaurenu —
a.¢.-m.u. MJL lemunoB u k.p.-m.H. C.B. JlecoBoil. ABTopsl pedynprata — na.¢.-M.H. B.J.
Cxomoposcknii, k.p.-m.H. [.1. Kymrans, JI.C. Tokapea, B.A. Xumuu, C.B. ®upcros, C.E.
3atiuenko, A.A. FIBaHOB.

Ha 6a3e xoHcTpykTuBa ¢uastpa UII® KCall (A 3934 A) ¢upmsr Bernhard Halle Nachfl.
GmbH (F'epmanus) ¢ MOMymHMpHHON Tonockl mpomyckanus 0.3 A 6ein paspaboran UIID c
nonymupuroit monockl  0.15 A (pmc. 2.3.1.1.1). U3roToBieHsl IpeaBapUTENbHbIIA
uaTepdepentmonnslii Guastp (UD) ¢ monocoit mpomyckanus 40 A ¥ monspusanuoHHEIE
cryneHd  ((pa3oBble  IUIACTUHKH, TMOJSPHU3ATOPHI), CYKAIOUME TOJYIIMPUHY  TOJOCHI
nponyckanus. BeimosgHeHsl cOOpka Ha ONTHYECKOM MMMEPCHU OKOJIO COTHU IutacTHHOK WUIID,
UX KpucTayuorpaduyeckas OpUEHTALMs M HACTPOMKa IOJIOCH MPOIYCKaHHUS PETyIHPyEeMbIX
crynereid ¢unbTpa. Kontyp mosnocsl npomyckanuss MII®, neHTpupoBaHHBI Ha COJTHEYHYIO
muamio KCall, monyden na audpakuuonHoMm crektporpade (mucmepcus 0.02 A/muxcens).
JlocTUrHYyTas TIOyIIMPUHA Tonockl mpomyckanus MIID 0.15 A cpaBruma ¢ momymmpHHON
MOJIOCHI CAMBIX y3KOIOJIOCHBIX (puiabTpoB Ha JuHUI0 KCall 1 mo3BonseT momydars n300paxeHus
xpomochepsl 6e3 HastoxeHus1 (HoTochepHBIX 00pa30BaHUIA.
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Puc. 2.3.1.1.1. Ontuveckas crona UI1® (BBepxy) u nmonoca npomyckanus UI1D B nByx
MaciTabax (BHU3Y)

Hyoankanus:

Skomorovsky V.I., Proshin V.A., Kushtal G.I., Tokareva L.S., Firstov S.V. Advances in
optical coating uniformity of interference filters // Optik. 2024. Vol. 314, 171980. DOI:
10.1016/},ijle0.2024.171980.
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2.3.1.2. JBorOIMS MUKPOBOJIHOBBIX H PEHTT€HOBCKHUX HCTOYHHUKOB BO BpeMs
UMIYJIbCHOM BenblIKH 5 peBpans 2023 nmo nanubim CPI' u ASO-S

[TpoekT «MeToabl U HHCTPYMEHTHI acCTPOPHU3NIECKOTO IKCIIEpUMEHTay. PykoBoaurenn —
n.b.-mH  MJIL  HemumoB wu k.p.-m.H. C.B. JlecoBoii. ABTOpe pe3yiprata —
10 H. llamcyrmunosa’, k.¢.-m.H. JLK. Kamanosa', PhD Zhentong Li%, PhD Yang Su®.

'MC3® CO PAH, Upkyrck; “Key Laboratory of Dark Matter and Space Astronomy, Purple Mountain
Observatory, CAS, Nanjing, China.

Pe3ynbrarhl CpaBHHUTENBHOTO aHAJM3a MApaMETPOB IUTa3Mbl JIMMOOBOW BCIBIIMIKK 5
¢deBpanss 2023 r., HabmOAaBIICHCS OJHOBPEMEHHO B MHKPOBOJHOBOM M PEHTI€HOBCKOM
nuanazonax CubupckuMm paguorenuorpadom (CPI') B nnamazone wactor 3—12 I'T'm u Advanced
Space-based Solar Observatory / Hard X-ray Imager (ASO-S/HXI) B auamazone 10-300 k3B
MOKAa3aJii, YTO OCHOBHBIM UCTOYHMKOM SHEProBbIAeNeHUs ObljIa HEOObIIass KOMITAKTHAS MEeTIIS.
Ha panneil ¢a3e pa3BUTHsS BCHBIKHA 1O JAHHBIM CIEKTPAJbHOIO aHAIN3a MHUKPOBOJIHOBOTO
U3IIy4eHUsT TPOU30IIET TepexoJ OT TEeIJIOBOIO0  THMPOCHUHXPOTPOHHOTO  H3IIyYeHUs
(IOMMHHMpPOBaHUS TEIUIOBBIX IPOLIECCOB) K TUPOCUHXPOTPOHHOMY H3IYUYEHHIO HETEIUIOBBIX
ANEKTPOHOB (mpouecchl yckopeHus). [loka3aHo, 4YTO BHAMMOE YXKECTOUEHHE CpPEIHEro
MHUKPOBOJIHOBOTO CIIEKTpa B KOHIIE MMIYJIbCHOHM (pa3pl ObIO BHI3BAHO BKJIAJOM H3ITyYCHHS
CTPYH B MUKPOBOJIHBI, @ HE 0OCOOEHHOCTSIMH MPOLIECCOB YCKOPEHHS B TaHHOM COOBITHH.
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Puc. 2.3.1.2.1. CneBa HampaBo: IepBas M BTOpas IaHEIM — MHUKPOBOJHOBBIE CIIEKTPHI,

MOJTyYeHHBIE W3 YCPEAHECHHBIX MOTOKOB Mo aaHHeiM CPI' Ha wactorax 3-12 I'Tu ans wHTEepBanos
BpEMEHH, YKa3aHHBIX BBEPXy, 3€JE€HBIM IBETOM IIOKa3zaHel manuHsle Nobeyama Spectropolarimeter
(NORP) na wactoTax 3.75 u 9.4 I'T'u1, ucrons30BaHHBIE IS BepupHUKannu 3Hadenuit moroka CPI"; TpeThs
naHenp — Hajoxkenue nzoopaxenuit CPI' Ha wactore 11.8 I'T'm (uBetoBas mamurpa) u SDO/AIA B
nmamasone 131 A (orremkm depHOro) mokaspiBaeT Bembimeunylo mermiio B EUV-mmanasone u
MHUKPOBOJIHOBBIN BCIBIIIEYHBIH HCTOYHUK B COYETAHHUU C HKETOM (CTpyel Iyia3mbl), BHIUMOW Ha 000MX
N300paXeHUAX; 4YeTBEpTas IaHedb — MHKPOBOJHOBBIE CIIEKTpPbI, MONyYeHHblE Ui oOiacTel
BCIBIIIEYHOTO UCTOYHUKA U CTPYH C UCIIOJIb30BaHUEM n300paxenuit CPT’

IMyoaukanus:

Shamsutdinova J.N., Kashapova L.K., Li Z., Su Y. Spatial and spectral evolution of
microwave and x-ray sources during the solar limb flare on February 5, 2023 // Solar Physics.
Vol. 299, no. 6. P. 80. DOI: 10.1007/s11207-024-02331-w.
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2.3.1.3. MopennpoBaHue BpeMEeHHBIX NPOo(puiIeil cOObITHI B COJTHEYHBIX
KOCMHYeCKHX JTy4ax

[IpoekT «MeToabpl U UHCTPYMEHTHI acTPOPU3NIECKOT0 IKCIIepUMeHTay. PykoBoaurenn —
a.¢.-mH. MJL lemunoB u k.¢.-m.H. C.B. JlecoBoii. ABTopsl pesynbTata — /JI.B. Posxkosa’,
k.¢.-m.u. JLK. Kammanosa®, k.¢.-m.1. YI.H. Msirkosa®,

"MC3d CO PAH, Upxytck; 2Hay‘IH0-I/ICCHeL[OBaTeJ'ILCKI/Iﬁ MHCTUTYT siiepHOM ¢(usnkum umenn [JI.B.
CkoOebIiibiHa MOCKOBCKOTO FOCYAapcTBEHHOTO yHUBepcuTeTa nmeHn M. B. JlomonocoBa, Mockaa.

[IpoBeneHo wuccieAoBaHME MPUYUH, BBI3BIBAIOIIMX paziuyve B (QopMe BpPEMEHHBIX
npoduneit codbiTuii B comHeuHbIX KocMuueckux ydax (CKIJI), cBsS3aHHBIX CO BCHBIIIKAMH Ha
oOpatHoit ctopoHe ConHIIa, B CpPaBHEHUU C TUIWYHBIMU UMIYJIbCHBIMU WJIHM JUIMTEIbHBIMU
TUTIaMU COOBITUSMU. bbuta paspaboTaHa opurMHANIbHAS YHUCICHHAST MOJIENb, KOTOpas MO3BOJISIET
Bocrpou3BecT (GopMmy BpemMeHHoro mnpoduns cobepituii B CKJI, wucmons3ys mpocThie
MPEIITOJIOKEHUS O PACTIPOCTPAHEHUU YACTHI] B MEKIUTAHETHOM MPOCTPAHCTBE. TeCTUpOBaHUE U
KOPPEKTUPOBKA YHCICHHOMW MOJenH Obljla MpPOBEACHA IS YEThIPEX HMIYJIbCHBIX BCIIBIILICK,
MpoU3oIIeNINX B 3amagHoM mnonymapuu ConHIa, ¥ OJHOM B IEHTpe aucka. Pe3ymbTaTsl
MojaenupoBaHus BpeMeHHOTo npoduiis ais coobrtuii B CKJI 21 okTsa6ps 2003 r. mokazanu, 4To
UCTOYHUKOM JIAaHHOTO COOBITHSI HanboJiee BEpOSTHO ABISETCS BCIBIIIKA, Tpou3omeamas B 18:42
UT 21 oxts6pst 2003 r. Ha obpatHoi cropone Comuna (puc. 2.3.1.3.1). Pe3ynbTaThl 4ncieHHOTro
MOJICTTMPOBAHUS YKAa3bIBAIOT, 4YTO HWCKaXEHUE BpeMeHHoro mpoduias cobertuii B CKIL,
CBSI3aHHBIX CO BCIBINIKOH Ha o0OpaTtHOW ctopoHe COJHIIA, MOXET MPOUCXOIUTH 3a CUEeT
YBEJIMUEHUS TPACKTOPUU JIBYKCHUS YAaCTHUI[ B MPEATIOIOKEHUH, YTO OHU YCKOPHIIUCH BO BpeMs
BCITBIILIKH.
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Puc. 2.3.1.3.1. CpaBHEeHHE MOJCIBHOTO ¥ HAOJIIOIABIIETOCS BPEMEHHBIX MPOoduiIei 111 COOBITHS B
CKJI 21 okTs6ps 2003 T.

Iyonukanus:

Rozhkova D.V., Kashapova L.K., Myagkova I.N. Modeling of time profiles of solar
energetic particle events // Geomagnetism and Aeronomy. 2024. Vol. 64, no. 8. P. 108-115.
DOI: 10.1134/S0016793224700439.

2.3.1.4. Jlokaau3anusi HCTOYHHMKA Y-H3JYYeHHS B 32JIMMO0BOI BCIbILIKE

[TpoekT «MeToabl U HHCTPYMEHTBI aCTPOPHU3NIECKOr0 SKCIIepUMeHTay. PykoBoaurenu —
a.¢.-m.u. MJL lemunoB u k.¢.-m.H. C.B. JlecoBoil. ABTOpHl pe3ynbTata — K.p.-M.H. A.A.
Kouanos, x.¢.-m.H. B.W. Kucenes, 1.¢.-m.H. B.B. I'peunes, 1.¢.-m.H. A.M. Ypanos.

VY nanenHoe oOHapyKeHHUE SHEPTUYHBIX MPOTOHOB, YCKOPEHHBIX B COJIHEUHBIX COOBITHSIX,

BO3MOXKHO JIMIIb MO (hopMe CHEKTpa Y-U3IyYeHUs SACPHBIX peakuuil ¢ ux yyactueMm. B ciydae
3aTUMOOBBIX BCIIBIIIEK, MPU KOTOPBIX Y-HU3JIyY€HUE PErHUCTPUPYETCS HAa BUIUMOU CTOpPOHE
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ComnH1ia, HEACHO, KAKUMH MPOTOHAMH BBI3BAHO 3TO M3JIy4E€HUE — YCKOPEHHBIMH BO BCIIBIIIKE U
KaK-TO JOCTUTIIMMH BUAMMON cTOpOoHBI COJIHIIA WIIHM K€ YCKOPEHHBIMU YAapHBIM (POHTOM U
BEPHYBIIUMHUCS K COJHEYHOW MOBEepXHOCTH. CaMoi MOUIHON M3 TpeX 3aIMMOOBBIX BCIIBIIIEK,
HaOIIOABIIUXCS B Y-U3IydeHUU KocMuueckon obOcepBaropueit Fermi/LAT, Obuia Bembimka 1
centsiops 2014 r. Torma Bo3uukim ObicTpblii KBM u y-u3nydenue, perucTpupoBaBlieecs B
teueHne 6 4. IlomokeHWe y-MCTOYHHMKA BHadayie ObLIO ompeneiaeHo komanmod Fermi/LAT
HEKOPPEKTHO, YTO MOPOJAMJIO JOMBICIIBI U HEaJeKBaTHBIC BBIBOJBI psAja uccienoBarteseil. Mel
YCTaHOBUJIM, YTO 3(PPEKTUBHBIN LEHTP Y-U3Iy4eHUS HaXOAWJICS BOJIM3M OCHOBAHUM JJIMHHBIX
KOPOHAJIbHBIX NETeJb, COCAMHEHHBIX C MECTOM BCIIBIIIKH, U €r0 TOJ0KEHUE HE MEHSIOCHh CO
BpemeHeM. [lomydyeHHbIN pe3ynbTaT MOATBEPXKAAET BCIBIILICYHOE MPOUCXOXKACHHE MPOTOHOB
BBICOKUX HEPruil, KOTOpbIe ObUIM MHKEKTHUPOBAHBI B BHICOKHWE KOPOHAJIbHBIC METIN BMECTE C
ANEKTPOHAMHU U YIEPKUBAIMCH TaM JITUTENIbHOE BpeMsl.

1000

SWAP 174 A AIA171A 10:56-10:58 PFSS extrapolation

12:25:12:57
500

-1600-1400-1200-1000 -800 -600 -400 -200  -1400-1200-1000 -800 -600 -400 -200

Puc. 2.3.1.4.1. CooTBeTCTBHE KOPOHAIBHBIX METENb, BUAMMBIX B KpaiiHeM ymbrpaduonere (@),
MarHUTHBIM CHJIOBBIM JIMHUSIM, BBIXOISAIIMM W3 oOmacTu 3amuMO0BOi Bembimkd (6). McTodnHuk
TUPOCHHXPOTPOHHOTO PATUOU3ITYICHUS yIEePKUBACMbIX MATHUTHOW JIOBYIITKON SIIEKTPOHOB PACIIONOKEH
B HIDKHEH 4acTH 3TUX TeTelb. B OCHOBaHMAX IMETENb HAXOMUTCS PaCCUYMTAHHBIN 3(DQEKTHUBHBIN HEHTD Y-
M3ITyUYCHUSI, U €TO MOJIOKCHUE HE MEHSAETCS CO BPEMEHEM

IMyoaukanus:

Kochanov A.A., Kiselev V.1., Grechnev V.V., Uralov A.M. Localization of the gamma-ray
emission region in the 1 September 2014 behind-the-limb solar flare according to the Fermi/LAT
data // Solar Physics. 2024. Vol. 299, no 2. P. 18. DOI: 10.1007/s11207-024-02264-4.

2.3.1.5. YHuBepcaabHbIH METOJ pacdeTa OCHOBHBIX XapaKTepHUCTHK aTMoc(epHoii
ONTHYECKOH TYPOYJEHTHOCTH M €ro anpodanus 1jisi AaCTPOHOMHYECKHX 00cepBaTOpuUii

[TpoekT «MeTobl 1 HHCTPYMEHTHI aCTPO(PU3NIECKOTO dKCIIepUMeHTa». PykoBoaurenn —
n.¢.-m.H. MLJL. Jlemunos u k.¢.-m.H. C.B. JlecoBoii. ABTOpHI pe3ynbrara — K.¢.-M.H. A.1O.
Iuxosues’, n.¢.-m.H. ILT. Koamio’, K.p.-m.H. C.A. ToTanus?, K.p.-m.H. E.A. Komnbuios®,

M C3® CO PAH; T AULLL; *MHACAH

PazpaGoran MeTo] pacuera BepTUKAJIBHBIX MNpoduiIed HMHTEHCHUBHOCTH aTMOC(HEpHOI

ONTUYECKON TypOYJIEHTHOCTH an. MeTo OCHOBaH Ha 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
TypOyneHTHBIX (IIyKTyanuid IMokas3aTensl MPEeJOMJICHUS B OOJacTH 3HAYMMBIX aTMOCQEPHBIX
3aBUXPEHHOCTEH M BHEUIHEro Macuitaba TypOyneHTHocTH. HoBHM3HAa MeToma 3akirodaeTcst B
JBYXIIArOBOW KOPPEKIUU XapaKTEPUCTUK ONTHYECCKON TYpOYJIECHTHOCTH 3a CYET COTIIACOBAHHS
M3MEpEHHBIX ¢ oMotibio natunka [llaka — [MapTmana ($a3oBbIX (IyKTyauii CBETOBOI BOJTHBI
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B IIJIOCKOCTH, COTIPSHDKEHHOMW C arepTypoi TeJecKola U yIaleHHBIMUA aTMOC(HEPHBIMH CIIOSIMHU (B
MeTa3paukax TeJeCKOIa), CO CTPYKTYpHBIMH XapaKTepUCTHUKaMu (GIYKTyalluil Moka3aTelis
IpeJoOMIICHUSI BO3/yXa B TNpuU3eMHOM cioe artmocdepsl. [lo pesynpTaram uccienoBaHUN
paccuuTanbl TporIM JHEBHONW W HOYHOM ONTHYECKON TYypOYJICHTHOCTH s balkaibckoit
actpoduzuueckoii ooceparopun (BAO) (1940-2022 rr.) u ob6cepBaropuu [Tuk Tepckon (2013—
2023 1r.) (puc. 2.3.1.5.1), Hambosee OIU3KO COTJIACYIOUIUECS C JAaHHBIMH H3MEpeHuu (1o
texauke MASS-DIMM).
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Puc. 2.3.1.5.1. Beprukanbusie npoduin aTMOcepHOi ONTHIECKOH TYypOyJICHTHOCTH

Iyonukanum:

Shikhovtsev A. Reference optical turbulence characteristics at the Large Solar Vacuum
Telescope site // Publications of the Astronomical Society of Japan. 2024. Vol. 76, iss. 3. P. 538—
549. DOI: 10.1093/pasj/psae03L1.

Shikhovtsev A.Y., Qing C., Kopylov E.A., Potanin S.A., Kovadlo P.G. Vertical
distribution of optical turbulence at the Peak Terskol Observatory and Mount Kurapdag //
Remote Sens. 2024. Vol. 16, 2102. DOI: 10.3390/rs16122102.
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3. Padora oOcepBaTopuii, IleHTPp KOJNJIEKTHBHOIO MOJB30BAHUS «AHrapay,
YHuKa/JIbHbIE YCTAHOBKH

3.1. baiikaabckasi actpodpusnyeckasi oocepBaropus
baiikanbckas acTpodusnyeckas

obcepBaropust (BAO) pacmonoxena B
n. Jluctesnka B 70 kM ot MHpkyrcka.

OcHOBHBIM UHCTPYMEHTOM BAO
SBJIIETCSI e€OUHCTBEHHLIM B Poccun
bonpmoi COJIHEUHBII BaKyyMHBII

teneckon  (BCBT)  (pmc.  3.1.1.),
BXOMIINA B TIEPEYCHb YHUKAIbHBIX
yctaHoBok Poccwuiickoit deneparuu (per.
Homep 01-29). Kpome Ttoro, B BAO
GYHKIMOHUPYIOT TpU  XpOMOCHEpHBIX
TEJIECKOIa, 000pYI0BaHHBIX
UHTEP(EePEHIIMOHHO-TIONSPU3ALNOHHBIMU
¢mipTpamu (UI1D) Ha auarnoctuuecku BaxkHsle muHuu Ha (656.3 am) u K Call (393.3 um), a
takke COJIHEUHBIH TEJIECKON OMNEpPaTHBHBIX MPOrHo30B HoBoro mokojeaus (CTOII-1),
BXOISIINA B YHHKAIBHYIO POCCHHUCKYIO CE€Thb W3 TPEX HWICHTHYHBIX WHCTPYMEHTOB JUJIS
MOHUTOpPUHTA COJIHEUHOTO MarHeTusma (nBa npyrux CTOIla pacronoxeHbl B YcCypuiicke U B
KucnoBoacke). B cramum ornagku Haxomutcs COJMHEUHBIM CHHONTHYECKUM TEIeCKOI
(COJICUT), Ha KOTOPOM B OTYETHOM T'OJTY TIPOJIOJDKEHBI ITyCKOHAJIAIOYHBIE MEPOTIPUSTHSL.

OcHoBHBIE 33124l 00CEPBATOPUU — MOHUTOPHHT COJIHEYHOM aKTUBHOCTH U IPOOIEMHO-
OpPUEHTUPOBAHHBIE CHEKTPaJIbHbIE, CHEKTPOIOISIPUMETPUYECKUE U (PUIBLTPOBbIE HAONIOIECHUS
HECTAIMOHAPHBIX MPOIIECCOB B COJIHEYHON atMocdepe ¢ LeIbI0 HCCIEOBAHUS MEXaHU3MOB UX
BO3HUKHOBEHHS.

bnaronaps HaGmioneHUsIM Ha HHCTPYMEHTaX oOOCEepBAaTOpPHM OBLIM MOJYYECHBI BaKHbIC
JKCIIEPUMEHTANIbHbIE JaHHbIE AJI PELIEeHUS Hay4HbIX 3a/ay, MOCTABJICHHBIX B IPOrpaMMe
dynnamenTansubx uccienoanuit CO PAH, npoexkrax PHO.

B 2024 r. mpoBomwimmchk cruenyronme padoTel 1Mo MoaepHm3arnuu ammapatypsl BCBT,
pa3paboTKe U COBEPUICHCTBOBAHUIO METOI0B HAOIIOACHUI:

* HACTpPOWKAa DJIIEMEHTOB aJallTUBHOW ONTUKH bBOJIBIIOTO COJIHEYHOTO BaKyyMHOI'O
TEJIECKOMA, a TakXe paboThl ¢ TUI/THIT-KOppekTopoM (a3oBbix nckaxenuit (Kucemer A.B.,
Pycckux W.B., Komo6os JI.1O., Uynpakor C.A., rpynmma MOA CO PAH mox pykoBojacTBOM
Bop3unosa A.T'.);

* HacTpoika aatuunka [Ilaka — ["apTmMaHa MakeTa cUCTEMBI aJalITUBHOM ONTUKHU boJibiioro
COJTHEYHOTO BAaKYyMHOTO TEJIECKOIa, a TaKXKe M3MEPEHHUs MCKKEHUI BOJIHOBBIX (DPOHTOB MO
HaOmoneHussM conHeuHbix msaTeH (Kucene A.B., Pycckux U.B., Komo6or /I.1O., Illuxosies
A1O., Koamno ILI.) B nByx kanana (H-amepa wm G-band); pesymbrar ompenencHus
CPEIHEKBAIPaTUYHOTO OTKJIOHEHUS BOJHOBOTO (PpoHTA Ha JyIMHE BONHBI 433 HM C MOMOIIBIO
natuuka lllaka — "apTmana noka3an Ha puc. 3.1.2;

* U3MEpEHUs] aCTPOKIMMATHYECKUX XapaKTEPUCTUK, BKIIOYAs MUKPOMETEOPOJIOrHUYECKHE
XapaKTEpUCTHKH Ha ABYX BbICOTaxX: BOJIM3M 3epkana-cugepocrata BCBT u B mpu3eMHOM ciioe Ha
BBICOTE 4 M.

B 2024 r. nmox pykxoBoactBoM bopoBuka A.B. mpomomkanuck peryssipHble HaOII0IECHUS
xpomochepsr Comana (moaHend auck) B muHUAX Hao 656.3 am u K Call 393.3 am (puc. 3.1.3.)
(A.A. XKnanos, A.B. OBuaposB, A.A. ['onoBko). B cnekrpanpaoii muanu Ho ¢ Mast mo oKTs0ph
001ass mpoI0JDKUTEITFHOCTh HAOMIOIEHWH cocTaBmwia 63 aHs, moiydeHo 5912 u3obpakeHuit
nonHoro aucka (mopsiaka 283 u). HabGmrogenwst momHoro aucka ConHIa Ha XpoMochepHOM
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teneckorne B muHuK K Ca Il npoBoauiuck B Teuenue 105 qHel ¢ sHBaps MO HOSOPH, MOTYUICHO
970 n3o0pakeHui.
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Puc. 3.1.2. Pesynbtat onpenenenns CKO BoHOBOTO (ppoHTA HA JuTHHE BOJNHBI 433 HM,
MOJTyYeHHBIH ¢ omoIieio nqatunka [[laka — ["apTMana o va6moaenusm va BCBT

Caleium 11K

Puc. 3.1.3. I306paxenust mosHoro aucka xpomocdepst Costrita B tuausax Ho 656.3 um (ciaesa) u
K Call 393.3 um (cmpaBa) 29.07.2024 B 14:10 u 14:14 MeCTHOTO BpeMEHH COOTBETCTBEHHO

Ha tepputopun o0OcepBaTOpuM TakKe BBIIOJIHIM JKCIEPUMEHTAIbHBIE PAaOOTHI
corpyaHuku  JlumHomornueckoro  uHctutyra CO  PAH. IlpoBogwinch  Hay4dHO-

MIPOCBETUTENBCKUE MEPONPUITHS U SKCKYPCHM AJI YYaCTHUKOB KOH(EPEHLUH, CTYIEHTOB U
IIKOJIBHUKOB.
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3.2. CasiHCcKasl coTHe4YHas1 oOcepBaTopus

Casnckas conneunast obcepatopust (CCO) UC3P CO PAH pacrnonokeHa Ha TEpPPUTO-
puu TynkuHckoro paiioHa bypstuu (Poccus) B paitone mocenka Monnabsl Ha BeicoTe 2000 M B
320 km ot MpkyTtcka.

OcHoBHbIe 331auu oO0cepBaTopun — uccaenoBanus ColHIa, 3Be3]1 1 KOCMUYECKOro Ipo-
CTPAaHCTBAa, MOHUTOPHHI U H3YYCHHE OKOJO3EMHOT0 KOCMHYECKOTO IMPOCTPAHCTBA, BKJIIOYAs
Ha0JI0/IEHNE NCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U KOCMUYECKOro mycopa. I[loMmrumo storo, mnpo-
BOJISITCSI MOHUTOPUHT MOHOC(EPHI Ha OCHOBE A0IepoBckoro ¢ dexra, GPS-3oHmMpoBanue, pe-
TUCTpalusi METEOPHONW aKTUBHOCTH, a TaKXe METEOPOJOrMYecKHe HaOJI0eHUs, BKIIIOYas HC-
CJICZIOBAHUS aCTPOKIMMATA U KOHTPOIb 3arpsi3HEHHUST aTMOC(EpHI.

Ha teneckone A3T-33UK mpoBomunuck HaOMIOAEHUS TUIOMAAO0K KOCMHYECKHX Tamma-
BcruieckoB (GRB) ¢ nenbio oOHapyXeHUsT U U3MEPEHUs TOCIECBEUYCHHUSI B ONITUYECKOM JIMama-
30He. B sHBape—Hos0pe 2023 1. HaOMIOMATMCh TUIOMIAAKU cleayromux oobekToB: AT2023avj,
AT2023azs, AT2023jxk, AT2023lcr, AT2023qxj, AT2023rkw, AT2023sva, GRB 220306B,
GRB 230204B, GRB 230216A, GRB 230228A, GRB 230328B, GRB 230409B, GRB 230414B,
GRB 230420A, GRB 230506C, GRB 230606A, GRB 230618A, GRB 230723B, GRB 230812B,
GRB 230818A, GRB 230826A, GRB 231017A, GRB 231104A, GRB 231111A, GRB 231117A,
SN2023ixf. Ilo pesynpraTamMm H3MEpeHHI OMyOIUKOBaHBI ciexyonme mupkymapsl GCN
(Gamma-Ray Coordination Network): 33239, 33373, 33383, 33528, 33530, 33608, 33615,
33617, 33725, 34047, 34567, 34867, 34994.

B pamkax Ha3eMHOW MOJACPKKH MPOrPaMMbl HAYYHBIX HAOIIOJEHUN PEHTTEHOBCKOM Op-
ourtanbHOi oOcepBaTopun «Criektp-PI'» Ha teneckone A3T-33U1K BbIMOMHIUCH pabOTHI TIO €€
ONTUYECKOMY CONPOBOXKICHHIO. [IpoBOIMINCH ONTHYECKHE HAOMIOACHNS PEHTTEHOBCKUX TpaH-
3WEHTOB, CKOIUICHHI TaJaKTUK M KaHIUAATOB B aKTHBHBIC spa TaJaKTHUK, OOHAPYKEHHBIX IO
nanabM «Cnektp-PI'» 0030pa Bcero Heba, ¢ 1eNbI0 OTOXKISCTBICHUN U CIIEKTPOMETPUUECKOTO
U3MEpPEeHUsl KpaCHBIX cMelleHuid. B suBape—HOs0pe B TeueHue 31 HabmoAaTeNbHON HOUN ObUH
BBITNIOJHEHBI CLIEKTPOMETPUUYECKUE U3MEPEHHSI 67 PEHTTEHOBCKUX UCTOUYHUKOB.

Ha teneckone A3T-331K BBINONHSUINCH CIEKTPOMETPUUECKHE U3MEPEHMS 3Be3bl THUIIA T
Tenpua V715 Per, pacnonoxkennoit B mosiogom ckorsienun [C348. Cepust mocnenoBaTeIbHbIX
W3MEpEHUI, TOKPBIBAIOIIAs IEPUOJT OCEBOTO BpareHus 38315l (5.23d), Obuia mony4yeHa B ¢eB-
paine 2023 ., aHaJTOTUYHBIC H3MEPEHUS MTPOIOHKEHBI B HOSIOPE.

Jyis momydeHus u3MepuTenbHON HH(GOPMALIUK, HEOOXOAUMOM IJI1 YTOYHEHHSI ITApaMETPOB
tpacktopuu aBmwkeHus KA «Cnektp-PI'», Haxonsimerocst Ha rajio-opOUTe B OKPECTHOCTH TOUKH
L2 cucremsr Connue — 3emutst, Ha Teneckone A3T-33UK npoBoaniuch peryspHble aCTPOMET-
puueckue m3meperns KA «Crexktp-PI'™» (Mexxaynapoausiii uaeatudukarop 2019-040A). B Ho-
s0pe 2022 — okTsa0pe 2023 1. B Teuenue 126 HaOMOAaTENbHBIX HOYEH OBLIO TOJydeHo 3593 us-
MepeHus nosnoxenus KA.

Ha monepausupoBanHom teneckone A3T-14A mpoBOAMIIUCH PETYISIPHBIE TPACKTOPHBIE M3-
MepeHHs BBICOKOOPOUTANBbHBIX KocMudecknx 00bekToB (KO). B HosOpe 2022 — oktsiope 2023 1. B
TedeHue 225 HalOmroAaTeNbHBIX HOUeH ObLTH moydeHsl u3mMepenus 1351 karanoruzupoanHoro KO
(yrounenue opour). OOIIIee YMCI0 ceprii U3MEPEHUIA 10 BceM o0bekTaM — 2477, u3 Hux 18 Obutn
noJry4deHsl s HekatamornsupoBanHbix KO. KomndecTBo otnenbHbIX n3mepenuii — 42999,

B pamkax mporpammbl 10 WH(GOPMAIMOHHOMY OOECIIEYCHHIO aBTOMAaTHU3MPOBAHHOW CH-
CTEMbI MPEIyNpPexaACHUS 00 OMACHBIX CUTYaIMsIX B OKOJIO3EMHOM KOCMHYECKOM IPOCTPaHCTBE
(ACIIOC OKII) na Teneckomnax A3T-33UK u A3T-33BM B HosiOpe 2022 — oktsa6pe 2023 r.
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MPOBOAMIIUCH PETYJSpHBIE HAOMIOEHUSI UCKYCCTBEHHBIX KOCMUYECKHUX OOBEKTOB U KOCMHUYE-
CKOTO Mycopa.

Ha teneckone A3T-33BM B teuenue 249 HaOmoAaTenbHBIX HOYEH MONydeHa H3MEpH-
TenbHas HHpOpMaIKs, BKIIOYAOIIas:

- acCTpOMETPHUYECKHUE U3MEPEHHS MOTEHIIMAIBHO OMACHBIX cOmmkeHuii (264 mapsl cOmu-
XKaromuxcs 00beKToB, 890 cepuii H3MEpEHHIA ),

- actpoMeTrpuueckue uzmeperus KO aiist yrouHeHus peIBapuTENbHBIX OpOUT;

- HaOJrOZICHUST B 00JIACTH BBICOKOAIIOTEUHBIX OPOUT C IENIbI0 OOHAPY)KEHUST U KaTajJoru3a-
IIUU MaJOPa3MEPHBIX 00BEKTOB KOCMUYECKOT'O MycCOpa.

OO6miee 9nCiIO cepuil U3MEPEHUM MO BCeM 00BbeKTaM — 2298, KOJIMYECTBO M3MEPEHHBIX
00bekToB — 1054. Cpenu Hux 46 panee He n3BecTHbIX KO, u3 HUX 24 OBUIN BIIOCIIEICTBUH Ka-
Tajmoru3upoBaHbl. KomndecTBo OTACBbHBIX N3MepeHuii — 86404,

Ha teneckomne A3T-33UK B Teuenue 223 HabmoaTenbHBIX HOYEH MPOBOIMWINCEH PETYIISIP-
Hble (hoTomeTpuueckue n3meperus 98 KO Ha reocraliuoHapHOM M CPETHEBBICOTHBIX OpOUTAX.
Oomiee yncio cepuit usmepennii — 1437.

Ha Conneunom Teneckorne onepatuBHBIX MporHo3oB (CTOII) BemonHsIMCH HAOIIOICHHS
KpymHOMAacIITaOHBIX (POHOBBIX) MarHUTHBIX nojieit (KMIT) u ob6mero marautHoro mosis (OMIT)
Connua kak 3Be3fbl. [laHHble HAOIIOACHUI aKTyalbHBI JJI UCCIIEAOBAaHUS T7100aIbHOTO MarHe-
tu3ma ColHIa, a Takxke psaa mpobieM, CBI3aHHBIX ¢ KOCMUYecKol morogoi. KommuecTBo m3-
Mepenuit KMIT — 98, xommuectBo msmepenuit OMIT — 316. O6miee konnuecTBO HabIIO1a-
TEAbHBIX JHEH — 112.

Ha CasHckoMm crnektporpaduueckoM KOMILIEKCE KOCMUYECKUX JIydeld MpOBOAMIACH He-
MpephIBHAS PErHCTPAIlUs BapUalliii KOCMUYECKHX JIy4eld U aTMOC(HEpHOTO JaBICHHUS.

JlanHble HaOIOIEHUN KOCMUYECKHX JIydell U aTMOC(EpHOTO JaBJI€HUS C MUHYTHBIM U 4Ya-
COBBIM MHTEpBaJIaMU HAKOIUIEHWH NPEACTaBIAIOTCA OHJIAWH Ha caiite 84.237.21.4 B Buze rpa-
(hUKOB M TEKCTOBBIX (aiiioB, xpaHsarcs Ha ftp-cepBepe u B 6a3ze mannbix MC3d CO PAH, 06-
HOBJISIFOTCSL B MEXIyHapOJAHOH 0a3e manHbIX nmdb.eu, a Takxe npeacTaBieHbl B MUPOBOM IieH-
Tpe JaHHBIX MO COJIHEUHO-3eMHOHN (pu3uke (MIJ] mo C3®). Ha cTtaHuu KOCMHUYECKUX JIY4eH,
pacrnionoskeHHoi Ha BbicoTe 3000 M, coBmecTHO ¢ DenepanbHBIM TOCYAAPCTBEHHBIM OOKET-
HbIM Hay4YHbIM YyupexaeHueM IlonspHbIM reodusnueckuM HHCTUTYTOM (Amnatutsl, Poccus)
MIPOBOJIUTCSI MOHUTOPUHT TaMMa-u3Iy4eHus B sHepreruueckoM auanazone 20—400 k3B.

Jliist oGecrnieueHus B peKUME PEaTbHOTO BPEMEHHU CTa0MILHOW PabOThI CTAaHITUI KOCMUYECKHUX
Tyded TpOBOAWINCH TpoduiIakTuyeckue paboTel. [laHHbie HaOMIONEHMI MPEACTaBICHBI Ha caii-
tax http://cgm.iszf.irk.ru/, http://www.nmdb.eu. ITo gaHHBIM HaOJIFOICHUI OMYOJHMKOBAHO 4 CTATHU.

Ha aBromatusupoBanHoM comHeuyHoM Teneckorne (ACT) mpoBoauianch HaOMIOACHUS s
MOJIy4YEHHUSI SKCIEPUMEHTAIbHBIX JAHHBIX MO MCCIEAOBAHUIO CTPYKTYpPhl U JTUHAMUKU pa3ind-
HBIX 00pa3oBaHMiI B COJMHEUHOW aTMocdepe, konebanuil u BoiH B dorocdepe U xpomocdepe
ConHila MeTo1aMu CIIEKTPOMETPHUH.

OO6BEKT KonmdaecTBo cepuit HaOIIO ACHMIA
CrekTpasbHbIe JIMHAN
HaAOJIIOAEHUS MapT HIOHb | WIONb | aBryct | cenrsiops | HMroro
Bonokno HP 4861 + Fe 4859 9 7 3 - - 19
daxen Ha 6563 + He 10830 - - - - 18 18
IIsTtHO Ha 6563 + He 10830 - - - - 11 11

3a rox caenano 48 BpemeHHbIX cepuil. [IponomkurensHocTh cepuit ot 25 no 180 muH,
B CpelIHEM — 78 MUH.

CosmectHo ¢ corpyauukamu AKL[ ®MAH u CAO PAH 6bumn mpoBeneHbl yCTaHOBKA
MpUOOPOB PETUCTPAIIMU BIAKHOCTH BO3JAyXa C Ienbio pasmenieHus cyoTlm-remeckoma (pa-
muomerpa MUAII-2), a Takke ycTaHOBKA TJI00a1bHOM HABUTAIIMOHHOW CHCTEMBI BMECTE C pa-
6otnukamu MOA CO PAH.

B CCO pabortanu corpyanuku Mucturyra ontuku atmocgepst CO PAH (r. Tomck), ®U-
AH PAH (r. Mocksa). PerynsipHo nmpoBOASITCS 3KCKYPCUU JJIS ITKOJILHUKOB, CTYJCHTOB M T'OC-
Teit obcepBaropuu.
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3.3. PagnoacTpoHomMuueckas o6cepBaTopus

Puc.3.3.1. O6uumii Bua auteHHou cucreMsl PAO

Pannoactponomuueckast oocepBaropusi (PAO) «bamapsry NC3® CO PAH pacnosnoxeHa B
Tynkunckom pairione Pecriybnuku Bypstus. OcCHOBHBIMH HHCTpyMEHTaMH 0OCEpBAaTOPHH SIBIIS-
totrcst Paguorenuorpad (puc. 3.3.1) U KOMIUIEKC CHEKTPOTIOIIPUMETPOB C OOIIUM JTHAra30HOM
ot 0.05 1o 24 I'T'u (puc. 3.3.2), BXOASIINE B COCTaB YHUKAIBHBIX HAYUYHBIX YCTAHOBOK HAyYHO-
TeXHOJIOTHYecKor uHpacTpykTypsl Poccuiickoit ®deneparnnu. OOmii BU aHTEHHON CHUCTEMBI
PAO mnoxkazan Ha puc. 3.3.1. Paguorenuorpad cocrout u3 tpex T-o0pa3Hbix pagumountepdepo-
METPOB ¢ AWamna3zoHaMu 4acToT 3—6, 6—12 u 12-24 I'T'u, koTophle MO3BOJISIOT MOJydaTh ABY-
MepHbIe paguon3oOpakenuss CoyHIIa B JIEBOW W MPaBOM KPYrOBBIX MOJSAPU3AINMIX B TEUCHUE
BCEr0 CBETOBOT'O JIHS KPYIJIbIH TOJl HE3aBUCUMO OT MOroHbIX ycnoBuil (puc. 3.3.3). KomuuecTtBo
YaCTOTHBIX KaHAJIOB, BPEMS HAKOILJICHUS U COOTBETCTBEHHO UyBCTBUTEIHLHOCTh — IEPEMEHHBIC
napameTpbl, onpeaensseMble HaydHOH 3agadeii. OcHOBHBIC TapameTpsl Paguorenuorpada npu-
BEJICHBI B TaOIHIIE.

Ocnosuble napametrpbl CCPT

OO6mwmit nrama3oH pabo4nux 4acToT 324 1T
MrHaoBeHHas I10J10Cca YacTOT 10 MI'g
VYrioBoe pazperieHue 4-22 yri1. cex
UyBCTBUTEIBHOCTD MO0 KOMIAKTHBIM UCTOYHUKAM 1o 0.01 c.e.nm.
[Monspuzanus o0e KpyroBbie

LY. Ui

Puc. 3.3.2. Kommnieke cnektponoisipuMerpoB PAO
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Puc. 3.3.3. Tlpumep pannonzodpaxenuii CoHIIa, MOTyYeHHBIH Ha Pagnorenrorpade, Ha yacToTax
3,6m121ITn

Pagmorenuorpad 1 KOMIUIEKC MaJIbIX HHCTPYMEHTOB BBEJICH B PETYIISIPHBIC HAOIIOICHHS B
nexadbpe 2023 r. Opranu3oBaH pecypc A AOCTYIA MOJIb30BaTeIe K HCXOIHBIM MUKPOBOIIHO-
BeIM maHHBIM (https://ftp.rao.istp.ac.ru/). Pazpaboran KOMIUIEKC TPOrpaMMHOTO OOecreueHus
IUIS OHJIAMH-TIOCTPOSHHsT M300pakeHW ¢ wucnonb3oBanneM Common Astronomy Software
Applications (CASA).

Puc. 3.3.4. OcHoBHOI maBwiisoH PAO

OOmmit mrat cotpymnaukoB PAO cocraBmsier ~40 yen. OOcepBaropusi 3aHUMAET TLIOIIA b
400 I'a, Ha KOTOPO# PacmoNOKEHbI 12 TeXHUUECKUX 3aHUH U COOpPYXEHHH OOIIel TIIONaabio
oomee 6 Thic. kB. M. O01Iast JyTMHA TUHEHHBIX 00BEKTOB W MH)KCHEPHBIX KOMMYHUKAIUK o0cep-
Baropun — Oonee 20 kM. DnekrponuTanue ocymecTsisiercs mo aAsyM JIDIT 10 u 35 kB, ans gero
Ha tepputopun PAO TpebyeTcst comepkath U 00CTyKuBaTh 4 TpaHCHOPMATOPHBIC TIOICTAHIINH,
BKItoUast mojacraniuio 35/10 kB. Pe3epBHOE 31eKTpOCHAOKEHHE OCYIIECTBISICTCS IBYMS JH-
3eJb-TeHEpaTOpHbIMU ycTaHOBKamMu 35 u 100 kBT.
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3.4. 'eopuznyeckasi odcepBaTopust

I'eodusmuueckas oocepBatopus UC3® CO PAH pacnonoxena Ha paccrosHuu 150 kM oT
Upkyrcka B Pecriyonuke bypstus Boau3u ¢. Topsr (103° E, 51°42" N, BeicoTa HaJy ypOBHEM MOPS
530 m).

ik ik

Puc. 3.4.1. Teopusudeckas od0cepBaTopus. AIMUHUCTPATHBHO-XO03IHCTBEHHBINA KOPITYC

DKcrepuMeHTaabHas 6aza 00cepBaTOpUU BKIIFOYAET B ce0s ceayroniee 000pyaoBaHue:

e [llupoxoyronpHasi BeICOKOUyBCcTBUTENbHAs (oTokamepa PUIIMH-11] (dotokamepa
s WccnenoBanmst JlromuuecnentHoro M3nyuenus Heba) wa 6ase [I13C-marpunbl miis
PErUCTpaIlii M MCCIIEOBAHUS COOCTBEHHOTO M3IIydeHHsI aTMOc(epbl, ero MpocTpPaHCTBEHHO-
BPEMEHHBIX BapHalllii, €CTECTBEHHBIX U HCKYCCTBEHHBIX KOCMHUYECKHX OOBEKTOB (METEOpOB,
KOCMHMYECKHX aIllapaToB), KOHTPOJIS MPO3PaYHOCTH aTMOC(Ephl U pEIIEHUS] HEKOTOPBIX JIPYTruX
3ajad.

o [latpynbnbiii cnektpomerp CATH-1M Cc HU3KUM CHEKTpajbHBIM DPA3PELICHUEM IS
perucTpanyy CrHeKTPaJbHOIO COCTaBa U IPOCTPAHCTBEHHOTO pacCHpelesieHus COOCTBEHHOTO
u3ydeHus: BepxHeit armocdepsr 3emmau. OCHOBHOE Ha3HAUYEHHUE — HCCIIEIOBAaHUE BO3MYIICHUN
B OCHOBHBIX 3MHCCHOHHBIX JUHUAX u mosiocax (Ol 557.7, OI 630.0, Nal 589.0-589.6 um u ap.)
IPY TeTHOre0pU3NIECKUX BOZMYIICHUSX Pa3IMUYHON IPUPOIBI; IIO3BOJISET MMOIYyYaTh IByMEPHOE
n3o0pakeHue nyru HebecHou chepsl B nuama3one aiauH BoiaH 400-700 HwM.

e Cnextpomerp MKC-1 nns u3MepeHMs] BpallaTelbHOM TEMIIEpAaTypbl HEUTpabHOU
atMocdepsl Ha BbeicoTax 80—100 KM ¥ WHTEHCHBHOCTH U3JIyYCHHs HOYHOTO HebOa B
cniekTpainbHOM auana3zoHe 820-870 Hw.

e BrbICOKOUYBCTBUTENBHAS ONTHYECKAsl CHCTEMa JUJISl PETUCTPALUU OBICTPBHIX BapHAlHid
~5-100 Mc B u3Iy4eHHH HOYHOTO HeOa Ha 0a3e 3JIEKTPOHHO-ONTUYECKOro IpeolOpasoBaTelis
(DOIT) 21IM102T-04-22C u T13C-xkamepsr SDU-R259. Jlynst uccnenoBanust OBICTPBIX BapUaldid
B CIEKTPAaJbHOM paclpeaesieHuH M3JIy4YeHUS HOYHOro Heba M paboThl TNPH  BBICOKOU
OCBEIICHHOCTH (30/1MaKanbHBIM cBeT, JIyHa) omnrThueckas cuctemMa paboTaeT B COCTaBe
BBICOKOUYYBCTBUTENILHOTO crieKTporpada Ha 6aze MmoHoxpomaropa M/IP-2.

e Cnekrporpad Ha 6aze monoxpomaropa MJIP-12 u I13C — xamepst CSDU-423 nns
PErUCTpaIi CHEKTPAIBHOTO COCTaBa M IMPOCTPAHCTBEHHOT'O pPACIHpPEIeNIeHUs] COOCTBEHHOTO
W3IIy9eHHS BEpXHEH atMochepbl 3emin.

o Ckanupyrommii uHTephepomerp Dabpu — Ilepo KEO Arinae s u3MepeHHs
TEMIEPaTyphbl U CKOPOCTH BETPa Ha BBICOTaX BBICBEUMBAHMSI SMUCCUH (2 en.).

o IllupoxoyronpHast ontuueckas cucrema KEO  Sentry-4 s perucrpanmu
MPOCTPAHCTBEHHOM KapTUHBI UHTEHCUBHOCTU AMUCCHH (2 e1.).

o JIByxkananbHblii (poromerp KEO Arges-VF nns uccnenoBanusi ObICTpoil Bapuaiuu
WHTEHCUBHOCTEHW OCHOBHBIX SMUCCHM B tuamna3onax 557.7, 630.0, 427.8, 843.0 am (2 ex.).
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e Cnekrporpad Buaumoro nuanazona KEO Spectrograph::VISIBLE mis peructpanyu
CIEKTPAJIBLHOTO COCTaBa U3JTydeHUsI HOUHOTO HeOa B nuama3oHe 400—-1000 M.

e Crnektporpad wuHppakpacHoro nuanazoHa KEO Spectrograph::INFRARED nmns
PETUCTpAlMK CIIEKTPAIBHOTO COCTaBa U3JIYYCHHUSI HOUHOTO HeOa B auamnazone 950—1650 uM.

o UudpasBykoBasi cTaHIUs OISl BBIICICHUS aKyCTHYECKUX CUTHAJIOB HMH(Pa3BYKOBOTO
Jiaria3oHa B arMocdepe 3eMiu.

e lludpoBoe MHOrOKaHaIbHOE MPHEMHO-TIEPEAIOIINE YCTPOICTBO, IO3BOJISAIONICE
paborars B pexxumax JIYM (BepTukaibHOE, HAKIIOHHOE, BO3BPATHO-HAKJIOHHOE 30HIMPOBAHUE)
1 (PUKCHPOBAHHBIX YaCTOT (IOIUIEPOBCKHE m3MepeHus). Habop aHTeHHO-(PUAEPHBIX yCTPOUCTB
no3BoJisieT padborats B KB- 1 YKB-nnamazonax.

Jlannvle nabnooenuti 'O

B 2024 r. npoBoanIICSI MOHUTOPUHT MPOCTPAHCTBEHHOTO paclpeieeHns HHTEHCUBHOCTH
OCHOBHBIX aTMOC(EpPHBIX SMHUCCHH, CIEKTPAJBHOTO COCTaBa H3IyYCHUS HOYHOTO Heba B
nuana3zoHe 400-1700 HM, TemmepaTypbl M CKOPOCTH BETpa Ha BBICOTaX BbBICBEUNBAHUS
OCHOBHBIX aTMOC(EPHBIX SMUCCHI.

[IpoBouiicss MOHHUTOPHUHT HWH(PA3BYKOBBIX CHTHAJIOB Ha HWH(Pa3BYKOBOH CTaHLUU.
Perucrpanuss wH(Pa3BYKOBBIX CUTHAIOB OCYIIECTBISIETCS C TIOMOIIBIO  6-TIO3MIIMOHHOM
CTaHIIMH, OCHAIIICHHOW MUKpoOaporpadamu.

[IpoBomumuch HeNpepbIBHBIC HAOMIOACHUS Ha MHOTOQYHKIIMOHAIBLHOM ITU(POBOM
MOHO30HJI€ BEPTHKAJIFHOIO M HAKJIOHHOTO 30HIMPOBAHMS HMOHOC(ephl HempepbBHBIM JIUYM-
curHaioM «MoH030HA-MC». BbUTH moNTydeHBl JaHHBIE CO CIEAYIOIIMX HAKJIOHHBIX Tpacc:
Hopuisck — Topsl, Maragan — Topsl, Kunp — Topsl. [Iponomkensl HabMOAeHNS HAa Tpacce
Hoocubupck — Toper. [TonmydeHs! JaHHBIE BEPTUKATBHOTO M CIA00HAKIIOHHOTO 30HIUPOBAHHUS
Ha Tpacce Ycombe — Topsl. IlpoBenena oOpaboTka MOMYyYEHHBIX JaHHBIX, IMOMOJIHEH apXuB
JTAaHHBIX.

JlanHble HaOMIOEHHBIH MPUOOPOB, YCTAaHOBICHHBIX B 00CEpBATOPHH, MEPEIAIOTCS Yepes3
uatepHeT Ha cepBepa MC3®D CO PAH. 1o 6onpmuHCTBY TpHOOPOB IIpeaBapUTEIbHO 00pado-
TaHHbIC  JaHHBIE JOCTYMHBI Ha  caiitax  MuHcturyra  http://atmos.iszfirk.ru/  u
http://depl.iszf.irk.ru.

B oOcepBaTopun MpoBOANIOCH HAy4YHO-00Pa30BaTEIbHOE MEPONPHUSATHE MOJOIBIX YUEH-
HBIX B pamkax nposeacHus BILID®D-2024, nmpakTrka cTyieHToB NpKyTCKOro rocy1apcTBeHHOTO
YHHUBEPCHUTETA, HAyYHBIE 3KCKYPCUHU MIKOJIBHUKOB, CTYIEHTOB U JIp.

Puc. 3.4.2. Dxckypcust IIKOIBHUKOB (I1Koma 1. Topbr)
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3.5. O0cepBatopust paanopu3nyecKoi TUATHOCTUKH aTMOC(epbl

OO6cepBaropust panuodusznueckoit nuarnoctuku armochepst (OPJA) NC3® CO PAH
pacmonoxxena BOm3u r. Y conbe-Cubupckoe B 125 km ot 1. UpkyTcka.

Ocnosnvie 3a0auu obcepsamopuu

e peryisipHble HaOIIOECHUS BapUaIfi mapaMeTpoB HOHOC(EPHI I pa3HbIX BPEMEHH CY-
TOK, CE30HOB, YPOBHEH COTHEYHOI U T€OMarHUTHOW aKTHBHOCTH;

e HaOIIO/IEHUE MOIIHBIX KOTEPEHTHBIX OTPAKCHUI BO BPEMsI T€OMArHUTHBIX BO3MYIIIE-
HUI;

e HaOIIOIEHUE PACHPOCTPAHEHUSI BOJHOBBIX BO3MYIICHUH, MPUXOMSIINX H3 MOJSPHOU
o0acTi HoHOC(EPHI;

e HaOIIO/IEHUE 3BE3AHBIX PAAHOUCTOYHUKOB B ITACCHBHOM PEKHME;

e HaOIIOICHNE KOCMHYECKHX OOBEKTOB, KOHTPOJIb OKPYKAIOIIEr0o KOCMHUYECKOTO IpO-
CTpaHCTBA;

e 00CITy)XMBaHHE M MOJCPHHU3ALUS HAYYHOTO 000PYIOBAHUSI.

OxcnepuMmeHTanbHas 6aza OPJIA BkirovaeT cieayromiee HaydHoe 000pya0BaHHUE:

o MHpkyrckuii panap nexorepentHoro paccestuus (MPHP). O6mmii Bug MPHP, nokaszan Ha
puc. 3.5.1. Pagap BXOIUT B IEPEUCHb YHUKAJIBHBIX YCTAHOBOK HAIIMOHAJIILHOW 3HAYMMOCTH (per.
Ne 01-28), nadopmarus mpeacTaBieHa B pas3zene «YHUKadbHas ycTaHOBKa MIpKyTckuil pamap
HEKOTEPEHTHOT0 paccestuust», http://ckp-rf.ru/usu/77733/.

o Ilepenatomuii myHKT MHoOromno3unronHoro JIYM-uonozonna, Bxoxasmuid B LIKII
«Awnrapay, http://ckp-rf.ru/ckp/3056/.

o IIpuemunk GPS/TJIOHACC ceru SibNet, Bxomsmeii B LIKIT «AHnrapay, https://ckp-
rf.ru/catalog/ckp/3056/.

Puc. 3.5.1. O0wmwmii Bux UPHP

B 2024 r. na mHayuynom oGopynoanuu B OPJIA, Hapsiny ¢ peryiaspHbIMH HAOJI0ICHUSIMHU
BapHalnii mapaMeTpoB MOHOC(hEPHI sl pa3HBIX BPEMEHH CYTOK, CE30HOB M YPOBHEH reomar-
HUTHOW aKTUBHOCTH, TPOBOJMJIICS PsJl SKCIICPUMEHTOB, MPEIHA3HAYCHHBIX Il OTPabOTKH HO-
BBIX METOJIMK, MOJICPHHU3AIUH arapaTypsl U MPOTPaMMHOTO 00ECIICYCHHUS:
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U3MEpEeHUs mapaMeTpoB HOHOC(HEPHOH TIa3MBbl;
HAKOILJICHWE CTATUCTUKH 10 0OHAPY)KEHHBIM KocMU4YecKuM o0bekTam (KO);
M3MEPEHHE MapaMeTPOB BEIHOCHBIX MPUEMHBIX ycTpoicTB (BYII);

® DOSKCHEPUMEHTHI C TECTUPOBAHUEM KOJOBBIX IOCie0BaTeNbHOCTE PM-CUTHAIOB B U3-
Ty4EeHHBIX UMITYJThCAX;

® TECTUpPOBaHHE HOBOTO Komuiekra BYII;

® U3MEpEHUs C HCIOJIb30BAHHEM HOBOW CHCTEMBI KATMOPOBKH MTPHUEMHOTO TPAKTA;

® HaKOIJICHHWE CTaTUCTUKU IpU paboTe cuctembl cunxponnsannu MPHP-PJIK.

B 2024 r. nmpoBoguiuchk cienyromuye padoThl MO MOJACPHU3AIMH anmaparypbsl U Ipo-
rpammHoro obecreuenus (I10) MPHP:

e 1opaboTaHa CHCTeMa KaJTUOPOBKH MPHUEMHOTO TPaKTa, MPOBEACHBI PAOOTHI IO U3MEpE-
Huto nnapametrpoB BVYII;

® HCHBITaH HOBBIM KoMILIeKT BVYII;

e nopaborano I10O 06paboTku noHochepHoi HHPOpPMAITNU B PEKUME PEATEHOTO BPEMEHU;

e nopaborano [1O 06paboTkH CITyTHUKOBOM MH(OPMAITUH B PEKUME PEATLHOTO BPEMEHHU.

OO6miee BpeMst HAOMIOJCHUN B aKTUBHOM PEXXHME COCTaBUIIO ~39 CyT, B OCTAJIbHOE BpeMs
HaOII0/ICHUS BEJIHCh B TACCUBHOM PEXHUME.

B 2024 r. nepenarommii myHkT JIYM-noHO30HIa paboTal B peKMME MOHHTOPUHTA PaIHO-
Tpaccel Yconbe — Topbl B quana3one padounx yactot ¢ 1-14 MI'u. Oofrmee Bpems paboThl mepe-
natoniero nyHkra Ha Tpacce OPJIA — I'®O cocraBuio ~364 cyr.

[Mpuemunk GPS/ITIOHACC pabotan B HENPEPhIBHOM PEXHUME C YaCTOTON PETUCTPALIUH T1a-
paMeTpoB HABUTAIIMOHHBIX CUTHAJIOB U U3MEPEHHSI TTOJHOTO AJIEKTPOHHOTO cosiepxanus 1 c.

I[OCTYH K I/IH(bOpMaI_[I/II/I AJI1 BHCIIHETO ITOJIB30BAHUS OCYLICCTBJIACTCA IO 3alpoCaM Ha
caiit UC3® CO PAH: http://iszf.irk.ru u http://rp.iszf.irk.ru:8080/iisr

Meponpusitusi, npoeeHHbie B O6cepBaTopun paanopu3nyeckoil THATHOCTHKH
armocgepnl B 2024 r.

5 ¢peBpanss — skckypcus u nekuus Ha UPHP nns cryaentos UT'Y.
7 ¢eBpansa — >kckypeus u nexkuus Ha UPHP s crynenros UpHUTY.

16 mapra — opraHuzanusi ¥ MPOBEJACHUE BCTPEUYU IIKOJIBHUKOB YCOJIBCKOTO pailoHa ¢
KOCMOHAaBTOM, repoeM Poccuiickoit @eneparuu Anexcanapom dénoposuueM [lonemnrykom.
4 anpeas — wmapadon «Hayka OTKpbIBaeT TalHBD) ISl ydaliuxcs Y COJIBCKOTO paiioHa B

npenasepun JIHA kocMoHaBTMKU ¢ JiekuusMu oT ydeHblx MC3® CO PAH. Ilpountanst
cnenyromue jekiun: «CoHIe: Kak U 3aueM ero usydaror» (A.A. UenmanoB), «MarHuTHbIe
oypu» (A.B. Py6uoB), «Uro B Cubupu umyr yuenbie Bcero mmpa?» (M.A. Ilepesanosa),
«Pagropusnyueckre METOIBI HCCIIeI0BaHus BepxHei atmMochepni» (B.I1. Jlebenes).

23 anpenas — skckypcuu Ha IPHP nnist aByx rpynn mkonsHuKOB 9—11 kiaccos. B nmporpammy
SKCKYPCHH BXOJMJIO MOCELIEHUWE AHTEHHBI pajapa, 3aja NEepelaTdyUKoOB, JIEKIUS 110 HAYYHBIM
3ajjauaM, pelraeMbIM Ha pajiape U B UHCTUTYTE, Jekius «MpkyTckuit panap Ha ciayxoOe Poaunsl
U HayKW».

22 mas — oskckypeus Ha UPHP mng mkonsaukoB 9-11 kmaccoB rummasuii No. 1 u No. 9
Yconpsa-Cubupckoro u jeknus «MpkyTckuii pagap Ha ciayx6e PoauHb 1 HayKny.

17—21 uroHst — NPOU3BOJCTBEHHAS MPAKTUKA CTYJICHTOB 3 Kypca pu3udeckoro daxynsrera UT'Y.
30 uroass — 11 aBrycra — skcneauiust «BommebHoe 3epkaio MIaHeThD B paMKax MpPOEKTa
«OtkpbiBaeM Poccuro 3aHoBo». OpranuszaropoM mnpoekra siBiusercs HUY «Bsicmas mkona
SKOHOMUKMNY, coopranuzaropel: AHO «Poccus — crtpana Bo3zmoxkHoctein» 1 AHO «bosnbie,
4YeM MyTEIIECTBUE.

25 aBrycra — 1 cenrsa6pss — unrencus Ha IPHP B pamkax BIIIDO®-2024.

OKTAOpb—IeKadpb — IUIAHUPYETCS PsIl SKCKYPCHHA M JIGKIMU JUIS TpOoQHUIupyromux Kadeap
YHUBEPCUTETOB W Y4YaIIMXCS CTaplIUX KJaccoB 00Ieo0pa3oBaTenbHbIX MKOA WpKyTckoi
obmacTH.
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3.6. KommuiiekcHasi MarHUTHO-HOHOC(epHasi o0cepBaTopust

Kommnekcnass marautHo-uoHocepnas odceparopust (KMMO) obnamaer MMPOKUM KOM-
TUICKCOM TeO(MH3HMIECKUX WHCTPYMEHTOB Ul HAOMIOJCHUS T€OMAarHUTHOTO IOJSI M TapaMeTpOB
noHochepsr. KMHMO BkirouaeT B ce0st Tpu HaydHBIX Te0(hU3UUECKUX CTallMOHApa: JABa Ha TEPPUTO-
pun Upkyrckoit odmactu (ITarponsl, Y3yp) u B KpacHosipckom kpae (Hopuibck). B oGcepBaTopun
BEJIETCSl KPYIJIOCYTOUHBIA KPYIJIOTOJAMYHBI MOHUTOPUHI COCTOSIHUSI MOHOC(Epbl U MarHUTHOTO
nosist 3emu (MI13) B mmpokom muamna3oHe neproioB.

3.6.1. MaruuTHasi o6cepBaTopusi < Upkyrck» (m. [IaTpoHbI)

Puc. 3.6.1.1. JJaboparopHoe 31anre MO «pkyTck» (cieBa) U BapHaIlMOHHBIN MTaBHJIbOH

MarnutHas obcepBaropusi «Mpkyrck» (puc. 3.6.1.1) siBisieTcst crapeiiiieii 1eHCTBYOMICH
obcepBaropueit CuOupu U OHOHN U3 CTapeHIX MarHUTHBIX obcepBaTopuii Poccun. OcHoBaH-
Has o pemeHuto ['ocymapcrBerHoro Cosera Poccuiickoro Mmmnepun 1884 1. o6cepBaropus Be-
JIET HETIPEPHIBHBIE U3MEPEHUS MarHUTHOTO 1oJist ¢ 1887 1.

Heo0xonnMo 0oTMETUTB, UTO B CBSA3H C IPOMBIIUICHHO-3KOHOMUYECKIM Pa3BUTHEM TEPPHU-
TOPUIl Ha KOTOPBIX HAaxoAWJach 00CEpBATOPHS, CO3JaHUEM HA STHUX TEPPUTOPHUSIX KPYITHBIX
MPOMBIIIIEHHBIX, TPAHCTIOPTHBIX MPEANPUATUN U 00BEKTOB, IPO3SIIUX MOSIBIEHUEM MarHUTHBIX
oMeX, IPOBOIUMBIE 0OcepBaTOpreil reOMarHUTHBIE HAOIIOIEHUS TPH pa3a MEePEHOCHITUCH:

- 1914 r. — nepenoc MarHUTHBIX HaOmoAeHUI U3 MpkyTrcka B 1. 3yl B CBSI3U C 3aIlIaHU-
POBaHHBIM CTPOUTEIBCTBOM B TOPOIE€ TPaMBaHOM JINHUM,

- 1958 r. — mepeHoc MarHuTHHIX HAOIIOIeHNH 13 1. 3yii B 1. [1aTpOoHBI B CBSI3U ¢ HaYaJIOM
paboT 1o AMEeKTpUPHUKALNH KEJTE3HON TOPOTH, MPOXOIAIIEH 0KoIIO 1. 3yi;

- 1978 r. — mepeHoCc MarHUTHBIX HAOJIOJCHUN BHYTpH I1. [IaTpOHBI ¢ TEPPUTOPUHN PaHO-
CTaHUUU Ha TeppuTOpHui0 CHOMPCKOTr0 MHCTUTYTA 36MHOTO MarHeTu3Ma, HoHochepsl U pacupo-
crpaneHust paguoBoyiH (HeiHE IC3® CO PAH), B cBsI3u CO CMEHOI BEIOMCTBEHHOM MPHUHA/-
JIEKHOCTH.

OpnHako, HECMOTpPS Ha 3TO MOTEPh B JAaHHBIX HE MPOUCXOJUIO, TaK KakKk BCErAa Mocie
CTPOUTENIBbCTBA HOBBIX 3AaHUN OCYILECTBIISJICS METOJ MapajuleIbHONH padoThl AyOIHPYIOIIUX
npuOopoB OT 6 MecsaneB 10 5 ner. Takum oOpazoM, oOCepBaTOPUS UMEET HENPEPHIBHBIA Pl
MarHuTHBIX HaOmroneHuid ¢ 1887 r. (puc. 3.6.1.2), xpaHs B CBOMX apXHBax JaHHbIE O reoMar-

HUTHON 00CTaHOBKE 3a mocieanue 137 jeT, BKItoYas YHUKaIbHBIC COOBITHS Pa3HBIX JIET (pHC.
3.6.1.3).
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Puc. 3.6.1.3. Bexosoii xon komnoHenT MII3 3a Bce roasl Habmoaenus B paiione Mpkytcka

Bapvauuu MarHMTHoro nons 3emnu. MO MpkyTck(IRT)
20240510 - 20240512
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Cnoxofnoe none B BosywenHoe none Marvwman Gypa

Puc. 3.6.1.2. Cunbreiimas reoMarauTHas Oypst XXV (TeKyIero) COJHEYHOTO ITMKJIA, TaHHBIE
MO «UpxyTck»

B nacrosimee Bpems obcepBaTtopusi OCHaIlleHa COBPEMEHHBIMH MarHUTOMETPUYECKHUMU
MHCTPYMEHTaMH, NpPEIHA3HAYEHHBIMHM Ul SKCHEPUMEHTAIBbHOro uccienoBanusa MII3 myrem
HETPEPHIBHON PErHCTPALIMU KaK ero aOCOJIFOTHBIX 3HAUCHH, Tak u Bapuaiuii (Tabnuia).

CoTpyaHUKH 0O0CepBaTOpUU CTPEMATCS K MOJYYEHHUIO HaOII0aTeNbHOIO Marepualia
BBICOKOTO KayecTBa, TPOBOJS HEMPEPHIBHBI MOHHTOPUHT COOTBETCTBUS TpPEOOBaHUSIM
MEXIYHApOAHBIX CTAaHAAPTOB TEPPUTOPUU U 3AaHUNA 00CepBaTOPHH, HCIOJIb3YyEMOrO0 Ha
oOcepBaTOopuM 00OpYAOBaHMs, TMPHUHATHIX Ha OOCepBATOPHUM HOPM paboTHI, NPOBEPKU
MTOJIy4a€MBbIX JAHHBIX U T. 1.

C uenpio OLEHKHM CHUCTEMAaTHUYECKOW IOTPEIIHOCTH OOOpYIOBAaHUS W IMOANCPKAHUSA
METPOJIOTUYECKOTO €AMHCTBA MOHUTOPMHIA MArHUTHOIO TMOJS 3€MJIM, BBIINOJIHAEMOIO
POCCHIICKMMH 00CEepBaTOPUSMH, B TEKYILEM IOy COTPYIHUKH 00CEpBATOPUH MPUHSIIA Y4acTHE
BO BCEPOCCHMCKON CBEpKE aOCONIOTHBIX 00CEPBATOPCKMX MAarHUTOMETPOB, MPOXOIMBIIECH Ha
reodusndeckoii oocepsaropuu «bopox» UD3 PAH (puc. 3.6.1.4) .
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Puc. 3.6.1.4. Ceepka aOCONIOTHBIX MarHUTOMETPOB, ceHTsIOps 2024 rog I'PO «Bopoky». A)
Wsmepenust HakJIOHEHHs, CKJIOHeHUS MarHutHoro mons FDI wmaramtomerpom. bB) ['pymmnosas
(dororpadust y4acTHHKOB CBEpPKH.

3.6.2. baiikainbCcKkasi MATHUTHO-TeJUIyPHYeCKasi 00cepBaTOPUs

Baiikanbckas MarHuTHO-TeITypuueckas oocepBaropusi (BMTO) pacnonokeHa Ha ceBepe
0. OnbxoH 03. baiikan B n1. Y3ypsl B 350 km ot Upkyrcka.

Puc. 3.6.2.1. OcHoBHbIe 3nauus 1 coopyxerans BMTO Y3zyp

B nactosimee Bpemst B BMTO ¢QyHKIHMOHHUPYET reopU3NUecKuii KOMILIEKC MO KPYIJIoCy-
TOYHOMY MOHUTOPHUHTY NapaMeTpOB OJIMIKHET0 KocMoca:

e Marnurotemtypuueckas mudponas cranuus LEMI-418, ocymecTsisomas usmMepeHue
BEeKTOpa Bapuanui reomarautHoro nois 0-0.1 I'u, Tpex KOMIIOHEHT BEKTOpa MHAYKLUHU Iepe-
MEHHOTO reoMarHuTHoro nojsa B auana3zone 0.01-200 ['m m TpexX KOMIOHEHT TEUTypUUYECKUX
TokoB 0.01-200 I'1, BKIIIOYAst BEPTUKAIBHYIO COCTABISIOLLYIO.

e KoseyHas yCTaHOBKA AJIs1 KAJIMOPOBKYU 1aTYNKOB MHIYKIIMOHHBIX MarHUTOMETPOB U pe-
TUCTpAIMH BePTHKAIbHON KoMIIOHEHTHI DMII3 B nuamazone 0—300 1.

B nocnennue rogsl Ha Tepputopun BMTO a1 BBIOTHEHUS KOMIUIEKCHBIX MCCIIEA0BaHUN
B COTPYAHMYECTBE C APYTUMH moapazfeneHussMu VHCTUTyTa ObUIM pa3MeIleHbl JOMOJHUTEb-
HBIE CPEACTBA T€OPU3NIECKUX HAOIIOJCHUN:
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— TNPUEMHHUK CUTHAJIOB HAaBUTALMOHHBIX cyTHUKOB cucteMbl GPS/GLONAS s onpe-
JIeJIeHUs TOJIHOTO 3JIEKTPOHHOTO cofiepKaHUs B HOHOc(hepe u MarHuTochepe;

— DIJIEKTPOCTATUYECCKUNA (PIIOKCMETP IS U3MEPEHHsI BEPTUKAIBHOTO TpajiieHTa MOTECHIHU-
aJia 3JEKTPUIECKOTO MO aTMOC(EpHI;

— TPUEMHHUK CEMCMOCUTHAJIOB JJIsSI MCCIIEIOBAHUS 3eMileTpsiceHui B balikanbckoi pudro-
BOH 30HE.

— onrtuyeckas cucrema KEO Sentinel, nmpennasHaueHHas ajsi perucTpalnuy MpOCTpaH-
CTBEHHOTO pacIipeie/IeHus] HHTEHCUBHOCTH aTMocepHoii smuccuun 630 HM.

B cents0pe 2023 1. ObIT 3aKITIOYEH OTOBOP O HAYYHO-TEXHUYECKOM COTPYIHUYECTBE MEXKITY
baiikanbckum  umanom @enepaabHOTO HCCIENOBATENbCKOrO 1eHTpa «EnuHas reodusndeckas
ciyxk6a Poccuiickoii akagemuun Hayk» U MHcTUTYTOM conHeuHo-3eMHOM ¢uszuku CO PAH. Cos-
MecTHO ¢ coTpyaaukamu BMTO «¥Y3yp» Oblia mpoBeeHa MOJEPHHU3AINS TEXHUIECKOTO 000py-
JIOBaHMS ISl JAaJbHEUIIEro U3y4eHUus U MOHUTOpUHTra balikanbCKkoil CeHCMHUYECKON 30HBI. JTO
JaeT BO3MOXHOCTh peaiu3alliil COBMECTHBIX MPOEKTOB B cepe HaAyUHO-HCCIIEAOBATENBCKON U
MIPOCBETUTENBCKON JesiTeNnbHOCTH. Llenb mpoekta — u3yueHue pa3inyHbIX reoPU3nYecKux Mo-
Je Ha rore balikana, COBEpIICHCTBOBAHUE ANIMAPATHBIX METOIOB U CPEICTB U3MEPEHUH, IOITY-
JIApU3aLUs COBPEMEHHBIX 3HAHUM O CEMCMUYHOCTH bailkalibCKOro peruoHa.

B pamkax oOMmeHa ombiTa MOHHMTOpHMHTa HOHOC(eEepHO-TUTOChEpHBIX MporeccoB 24—28
utoHa 2024 r. crapmui HayuyHblii cotpyaHuk KMHUO k.r.-m.H. Cemunckuii M.K. mocerun IX
MexayHaponuslii cumno3uyM «IIpobiemMbl reoqMHaMUKH W T€03KOJOTMHM BHYTPUKOHTHHEH-
TaJbHBIX OporeHoB» B buikeke. bt npencrasien noknan «l myOMHHOE T€03JIEKTPUIECKOE CTPO-
eHUe LIeHTpalIbHOM YacT baiikansckoro pudra mo HoBeimmMm qanabiM MT3» (puc. 3.6.2.2).

bt npoBenen 0OMeH ONBITOM B 00J1aCTH PErUCTpaIMK IECTH KOMIOHEHT MarHUTOTEILTY-
pudeckoro nons 3emnu (Ey, Ey, E;, Hy, Hy, H;), 06paGoTku u BU3yanu3anuu JaHHBIX, 8 TAKKeE
MOTBITOK MPOTHO3a HAMPSKEHHO-AE(POPMUPOBAHHOTO COCTOSHUS TOPHBIX TOPOJ B MEPUOJ Ceii-
CMHUYECKON aKTUBU3ALIUH.

AeFm AT

152 pu1a 0 520 ner, ¢

Puc. 3.6.2.2. loxnan c.aH.c. KMHMO Cemunckoro Ha IX MexaynapoaHoM cummosuyme «IIpo0iie-
MBI T€OIMHAMUKHU ¥ T€O3KOJIOTHH BHYTPUKOHTHHEHTAIILHBIX OPOTCHOBY», BHIIKeK
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3.7. Hopuibckass MAarHUTHO-UOHOC(EPHAS CTAHIUA

Puc. 3.7.1. Hopunsckas KMUC. JIabopaTopHsIil KOpIryc

Hopunbckas komriekcHass MarHuTHO-uoHocdepnas cranuus (KMUC, nepBonadambHOE
HazBanue [lomspHbIl KocMo(u3Myeckwii TOJAMroH) obOpa3zoBana B 1963 1. DT1O cCamblii
ynanennsiid mosmrod NC3® CO PAH.

Hopunbsck ObuT BBIOpaH IS PACIONIOKEHUS CTAHIIMKM KaK KPYITHBIA HACEJICHHBIH IMYHKT,
OMKalIIMK K CEBEPHOM 30HE MOJAPHBIX custHui. B 1970-¢ rr. mrat ctanuuu moxoaut 1o 60
yenoBek. IlepBeiM pykoBoauteneM Hopunbckoit KMUC 61 Ienmuit  AnexcaHapoBud
’Kepeb11oB, BosrnasisBmnii no3aaee Muctutyt, HeiHEe akageMuk PAH, HaydHBIN pyKOBOIUTEIH
NC3®d CO PAH.

[Ipn mpoBeneHUM BBICOKOUIMPOTHBIX AKCHEAMINNA, OpPraHu30BaHHBIX WHCTUTYTOM Ha
crannusax Hopunbckoro mepumuana B 1972-1984 rr., Hopunsckas KMUC 6bima 6a30BbIM
MYHKTOM, TJ€ OCYIIECTBIsUIach IOJTrOTOBKA ammapatypbl W HaOmogateneil. Bo Bpewms
BBICOKOIITMPOTHBIX SKCIIEPUMEHTOB BCE MITaTHBIE Teodusnueckue HabmoaeHuss Ha Hopuibckoi
KMHUC npoBoauivch 10 pacHIMpeHHON MporpaMMe M, Kak MpaBujIo, K HUM J00aBIISITUCH BUIbI
reousnveckrx HaOIOIEHUH, HEOOXOIUMBIE JUTSI INTAHUPYEMOTO IKCIIEPUMEHTA.

Hopunbckas KMUC sBisieTcst Ba)KHEWIIUM 3B€HOM MHUPOBOM CETH CTAaHIIMM MOHUTOPHHTA
OKOJIO3EMHOTO KOCMHUYECKOro IMpocTpaHcTBa. llomydaemble JaHHBIE HCHIOJB3YIOTCS B
OTEYECTBEHHBIX U MEKIYHAPOIHBIX UCCIEI0BATEIbCKUX TporpaMmax. B 2024 r. coTpyaHuKaMu
KMUC 6pina HamakeHa nepenaya MUHYTHBIX JTAHHBIX O COCTOSSHUM MarHUTHOTO TOJIS 3EMIIH,
nonydaeMbix Ha KMUC, B AHaTUTHYECKUN IEHTP TEOMAarHUTHBIX TaHHBIX, PYHKITMOHUPYIOIINNA
Ha Oaze ['eodusmueckoro nentpa Poccuiickoii akanemun Hayk. Takum oOpazom Hopuibckas
KMHUC Obuta BkiIIOYEHA B CETh MarHUTHBIX OOCEPBATOPUA M CTaHIUM, OOECTICUMBAIOIITUX
CBOOOJHBIN JOCTYN POCCHICKUM y4YEHBIM K JAaHHBIM MOHHTOPHHTAa MarHMUTHOTO TOJS 3eMIIU
BBICOKOTO KadecTBa. B Tabm. 3.7.1. mpuBeneH nepedyeHb MarHUTOMETPUYECKHUX MPUOOpPOB
Hopunsckoit KMUC.
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Ta6muna 3.7.1.

OcHoBHbBIE
3JIeMEHTbI Ha3Banue npudopa Ha3nauenue
npudopa
Depp0o30HI0BbII Omnpenenenue ckioHeHuss D u
unkauaomerp/ neknmuaomerp MAG 01H | maknonenus | MarHuTHOTO

OJIST 3eEMITH

OBepxay3epoBCKHil TPOTOHHBIN N3mepenne Mopayist BEKTOpa
marautometp POS-1 mMaruutHoro mosst (F)
TpexxomnoneHTHas Geppo30HI0BAS N3mepenne Bapuanmii
craanus LEMI-008 ropuzonTansHOU (H) 1

BEPTUKATBHOM (Z) KOMITOHEHT
MAarauTHOIO 110JIA, UBMCPCHUC
ckjoHeHus D

TpEéXKOMIIOHEHTHAs! KBapLEeBast
craanus KBAPI]

MoHuTOpUHT TIapaMeTpoB HOHOC(hEPHI MPOBOAUTCS C MOMOIIBI0 HU(POBOrO TUTM30HIA
DPS-4 u JIUM-nipuemMHuKA.

Perucrpanusi 4acTuIl COJIHEYHOTO W TAJIAKTUYECKOTO IMPOUCXOXKACHUS, JOCTUTAIOLINX
MOBEPXHOCTU 3eMJTH, OCYIIECTBIISIETCS C UCTIONIb30BaHuEM cyriepmonuTopa NM64.

Jns mopnepaHus KayecTBa IOJYy4YaeMbIX [JAHHBIX, a TaKXe JUId BBIIOJHEHUS
(byHIaMEHTAJIIbHBIX M TPHUKIAJHBIX HAy4YHBIX 3amad npubopHas 6a3a Hopuibsckoirk KMUC
OOHOBIISIETCA M MOJAEpHHU3UpyeTcs. Tak, B pamMKax COTrJalleHHus O HAYyYHOM COTPYAHHYECTBE
Mexnay ['eopusnueckum 1eHTpoM Poccuiickod akagemMuu HayK U VIHCTUTYTOM COJHEYHO-
3emMHOM ¢usuku Cubupckoro otaeneHus Poccuiickol akajgeMuu HayK Il HW3Yy4YeHUs
cyOOypeBBIX COOBITHI Ha CTaHUMHU ObUI YCTAaHOBJEH M 3aIlyLIEH B JKCIUIyaTallUI0 CKaJSPHO-
BeKTOpHBIH MarHuToMeTp POS-4 (puc. 3.7.2), MO3BOJNSAIONIMN HM3MEPATH MOIYJb BEKTOpPA
MarHMTHOI'O N0JIs1 3€MJIM U JIBE€ €T0 OPTOrOHAJIbHBIE COCTABIISAIOLIUE.
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Puc. 3.7.2. CxkanspHo-BekTOpHBII MarHuToMeTp POS-4 B Bapnanmonnom nasuiisone KMUC

3.7.1. BoiHOCHO# Ha0MoaaTeIbHbIH MyHKT UcTOK

HUCTOK

Puc. 3.7.1.1. llynkt «Mctox» (00muii Bum)

BrinocHoit nabmogarensubiil myHkT (HIT) «Mcrox» Hopunbckoit KMUC UC3® CO PAH
pacniosioxeH B TyHape Ha paccrosHuud 100 km ot r. Hopuiibek Ha 03. Ilsacuno. HIT «McTok»
OpeHa3HaueH Ui MOHHUTOPUHIA ONTHYECKUX M KOCMO(DM3MYECKHX SIBIEHUH B BBICOKHX
HIMPOTAX B YCIOBUAX MUHHMYyMa MPOMBILIUICHHBIX U ONTUYECKUX (MOACBETKAa ropoja) nomex. B
HII «McTox» Beaercs HempepblBHAs KPYIJIOCYTOYHAs PErvMCTpalusl CUTHAJIIOB HAaBUTAI[MOHHBIX
CUCTeM, Bapuauuid ¢ aOCONIOTHBIX 3HAYEHHH T€OMarHUTHOTO TIOJ, WHTEHCHUBHOCTU
KOCMHUYECKMX JIydeil, aBpOpaJbHBIX ONTHYECKUX SBIEHUHI. JlaHHBIE MCNONB3YIOTCS NpU
INPOTHO3UPOBAHMM TE€OMArHUTHBIX BO3MYIIEHUHM, YCIOBHHA JalbHEr0 pacHpoCTpaHEHUs
paZMOBOJIH, YCIOBHH pabOThl OpPOUTAIBHBIX KOCMHYECKMX amlaparoB W MPH H3YYECHUH
JTUHAMHUKH MarHUTOC(EPHBIX OYPb.

B HII «McTOoK» yCTaHOBJICHBL:

1. UHAyKIMOHHBIM MarHUTOMETP JJIsl PETUCTPALIMU T€OMArHUTHBIX MYyJIbCAIlUi.

2. puemnuk curnanoB HaBuramoHHex cucreM ['JIOHACC/GPS Javad-DELTA-G3T ¢
aatennoi RingAnt-G3T.

3. OnTuyeckuii KOMILJIEKC, BKIIOYAIOIIHN:

— cnekrporpad Shamrock 303i;

— IIMPOKOYToJIbHBIE 0030pHBIE Kamepsl CSDU-285 u SDU-415C.
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Cuctema CHyTHHKOBOTO HMHTEpPHETA IO3BOJISIET OTIPABIATH JaHHbIE HaONIOAEHUI Ha
cepBep MHCTHTYTA pakTHUecku co BceX HHCTpyMeHTOB KMUC ¢ m1000# CKBaXKHOCTBIO, BIJIOTh
710 PEATILHOTO BPEMEHU.

60 '/m
0

—60 1 (a)

2024 11.08 — 15.08

(b)

D. minutes

12-08 13-08 14-08

Puc. 3.7.1.2. Bapuarun Dst-unpnekca (@), H-xommonenTs! 1 ckjioHeHns: D MarHuTHOTO OIS HA CT.
[Tarpons! (b), a Takke BeiiBiIeT-CIEKTPOrpaMMa reOMarHUTHBIX ITyJIbCalnii By-KOMIIOHEHTHI Ha CT.
Hcrok (C) Bo Bpems critbHOM MarautochepHoit Oypu 11-15 aprycra 2024 r.
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3.8. LIeHTp KO/11eKTHBHOIO 10JIb30BAHUSA AHrapa»

HKIT «Anrapa» mnpeacraBisieT co00il psI HMHCTPYMEHTOB HOBOTO IOKOJICHUS,
MO3BOJIAIOIIMX MOJIy4aTh YHUKAIbHBIE JAHHBIE [0 COJIHEYHOW aKTUBHOCTU U €€ MPOSIBICHUSAM B
OKOJIO3EMHOM KOCMHUYECKOM HpOCTpaHCTBE. MHCTPYMEHTBHI M YCTAaHOBKH pACIOJOKEHBI B
obcepBaropusix UC3® CO PAH u opranmszanuii PAH (puc. 3.8.1). B nactosimee Bpemst B LIKII
«AHTrapa» BXOAHT CIEAyIolee HayqYHOe 000pyI0BaHHE:

®* ABTOMAaTH3MPOBAHHBIN COJIHEYHBIN TEIECKOIL,

® ACTpOM3MEpPUTEIbHBIN KOMIUIEKC;

* Kowmmiekc mudpoBeix noHO030H10B DPS-4;

®* MarHuToMeTpuIeCKUd KOMIIEKC;

®* MHOrONO3MUUOHHBIA MOHO30HJ C JMHEWHOW YacTOTHOM MOAYJSLMEN H3IydacMOro
curnana (JTYM-nono3oun);

¢  OnTuyecKkuil KOMIIJICKC;

* [lpubGaiikanbckas cets npuemaukoB [ JIOHACC/GPS;

* CagHCKHiI criekTporpaguuecKuii KOMIUIEKC KOCMUYECKHX JTyuei;

* Cetb KOTepeHTHBIX HOHOChepHBIX KB-pamapos;

® (CoJHEYHBIN TEJIECKOMN ONEePATUBHBIX MTPOTHO30B;

* UpkyTckuii pajgap HEKOTE€pEHTHOTO paccesiHusl, yHUKaJbHAsl Hay4yHasi yCTaHOBKaA per.
Ne 01-28.

B 2024 r. na o6opynoanuu LIKII Benack perymsiprast paboTa Mo MOHUTOPHHTY COCTOSIHHS
OKOJI03EMHOTO KOCMHYECKOTO MPOCTPAHCTBA. Pe3ynbrarhl HAOMIONEHUN HCIONB30BaHBI MPU
BBITIOJIHEHUH MPOrpaMMbl (hyHAaMEHTANbHBIX HaydHbIX uccienoBanuii. C IIKIT corpymaaudaer
PSAI POJCTBEHHBIX HAYYHBIX OpPTaHU3ALUN, TIO UTOTaM PabOThI IEHTPA €KETOIHO MYOIUKYIOTCS
okosio 100 HaydHBIX CTaTeW U JOKJIAJ0B Ha HAYYHBIX KOH()EPEHIIUSIX.

Ha puc. 3.8.2. mokasanbl myHKTHI oOparienuss k caity LIKIT «Anrapa» (http://ckp-
angara.iszf.irk.ru/) 8 2024 r. C 2013 r. Mo CErogHAIIHNAN IEHb KOJIMYECTBO IMOCEIICHUH caiTa
nocturio 2729 uz 38 crpan mupa.

90- 120°

Puc. 3.8.1. Pactionoxxenue sxkcrepumenTansHoro obopyaoBanus LIKIT «Anrapa»

Puc. 3.8.2. Ilyaxtsr oopamenus k caity LIKIT «Anrapa» B 2024 T.
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3.9.1. Paanorenmorpad (Koa: 4138190).

VYHY «Pagmorenuorpad» — enMHCTBEHHBIM B Poccmu HMHCTPpYMEHT, MO3BOJISIFOIITHI
nonydaTh u300paxeHus CoJHIIAa B MHKPOBOJIHOBOM JHAala3oHE JJIMH BOJH C BBICOKUM
MPOCTPAHCTBEHHBIM pa3pelieHrueM, — HaxoauTrcss B TyHKMHCKOM nonuHe B 220 KM OT

Hpxyrcka. OH cOCTOUT U3 TpeX [-00pa3HBIX aHTEHHBIX PEHIETOK, MOKPHIBAIOIIUX YaCTOTHBIC
nurana3zonsl 3—-6, 6-12 u 12-24 I'Ti ¢ KoiMuecTBOM aHTEHHBIX moctoB 128, 192 u 206
COOTBETCTBEHHO. MakcumainbHas 6a3a Pamuorenmorpada cocraBisier ~1 KM, 4TO TO3BOJISET
JIOCTUTaTh MPOCTPAHCTBEHHOTO pa3pemieHust 10 4 yria. cek u yyBctBuTenabHocT A0 0.01 c.e.m.
Yron o63opa Pamuorenmorpada mo3BoisieT OTCIEIUTh AMHAMUKY KOPOHAIBHOTO BBIOpOCa Ha
paccrostHusix 10 ~1R . IlapameTpbl IPUEMHBIX CHCTEM INPH NPOBEACHUM HAOIIOACHUH MOTYT
HACTPaWBATHCS B 3aBUCUMOCTH OT HAyYHOU 3aJIauH.

Puc. 3.9.1.1. Autennoe none Paguorenuorpada

OcHoBHBIE Hay4yHBIE 3a7a4u Paguorennorpada:

* BcenoroaHblii eXeJHeBHBI MOHUTOPUHT COJTHEYHOW aKTUBHOCTH C BBICOKUM BpPEMEH-
HBIM pPa3peIIeHHEM U BBICOKOI YyBCTBUTEIILHOCTHIO;

* lccnenoBanue reodPpPeKTUBHBIX COOBITHI B COJIHEUHOM atMocdepe (aKTUBHBIX 00ia-
CTel, BHIOPOCOB KOPOHAIBHON Macchl, MOTOKOB IHEPTUYHBIX YAaCTHUI, yJapHBIX BOJH) MO HX
MHKPOBOJIHOBOMY HM3JTy4CHHIO C BBICOKHM IPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3penieHueM (C
IPUBJICYCHUEM B CIydae HeOOXOAMMOCTH JaHHBIX B IPYTUX JHUANa30HAX);

* lccnenoBaHne MEXaHM3MOB HarpeBa XpoMoc(epsl BO BPeMs COTHEUHBIX BCIIBIIICK;

* lccnenoBaHue CTPYKTYpBl aTMOC(EPhI, MArHUTHBIX TOJEH U JBM)KEHUH TJIa3MBI B COJI-
HEUYHBIX MMATHAX U aKTHBHBIX 00JIACTSIX;

* Pa3BuTHE METOJ0B AMArHOCTUKH U MPOTHO3a re0d(HEKTUBHBIX SABICHUN;

* (Co3zmaHue HOBBIX METOJIOB U3MEPEHUH MTapaMeTPOB COTHEYHON aTMOC(ephl;

* lccrnenoBaHue AMHAMHUKM MCTOYHMKOB HMMITYJbCHOTO MUKPOBOJHOBOI'O M3JIYy4EHHS BO
BpEMs COJTHEUHBIX BCIIBIIIEK, TUArHOCTUKA BCIBIIIEYHOH MIa3Mbl U 00JIACTH SHEPTOBBIJCICHMS,

* AHanu3 MpOLECCOB U YCIOBUI (POPMUPOBAHUSI KOPOHAIBHBIX BHIOPOCOB MACCHI;

* lccrnenoBaHne MEXaHU3MOB HarpeBa COJHEYHON KOpPOHBI: aKTHBHBIE OOJACTH, SPKHUE
KOPOHAJIbHBIE TOYKH, KOPOHA HaJl KOPOHATIBHBIMH JIBIPAMU;

* Pa3paboTka METOJIOB MPOTHO3MPOBAHMS MOIIHBIX COJIHEYHBIX BCIBIIIEK M KOPOHAIb-
HBIX BBIOPOCOB MacChI.

B 2024 r. Bpemst HaGmronennii Ha Panuorenuorpade cocrasuno 100 % 3ammanupoBaHHOTO,
¢ 010 10 9 UTC B tetnee Bpems u ¢ 2 10 8 UT B 3umHee. FIMeHHO HENPEpBIBHBINA PEXUM pabOThI
MO3BOJIET (PUKCHPOBATH BCE COOBITHS, TIOMANAIONINE B TUana3oH Habmoaenuit. Ha puc. 3.9.1.2.
NPECTaBICHO CaMOe CHUIIbHOE COOBITHE, 3aperucTpupoBaHHOe PagmorennorpagoM ¢ MOMEHTa
3amycka. Bemblliika MHTEHCUBHOCTRIO X3,3 CONMpPOBOXKIANAaCh KPYIMHBIM KOPOHAIBHBIM BEIOPO-
COM MacChl ¥ BOIILIO B JIECSITKY CAMBIX CHIIBHBIX COOBITHI C Hadaja 25-T0 IMKJIa aKTHBHOCTH.
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SRH power density spectrum 20241024
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Puc. 3.9.1.2. — uHTETpanbHbBI MOTOK (BEPXHAA MAHEb) U KOPPEISHMOHHbIC KPUBBIE (HIKHSA I1a-
Heunb) Paguorenvorpada 3—24 I'T ot 24.10.2024. KpacHsrii 1iBeT — HikHsIS 9actota 2.8 [T, cuamii —
24 IT.

ExenHeBHbIE  M300paKeHWsT ©  JaHHBIC  HAOJIOJEHHWM  JOCTYNHBI Ha  caifre:
http://badary.iszf.irk.ru/.  ApxuB  manusix Paguworenmorpada  gocTyrmeH 1O aapecy
https://ftp.rao.istp.ac.ru/SRH/. Onucanue YHY «Paauworenworpap» — nHa caiite HTUPD
https://ckp-rf.ru/catalog/usu/4138190/.
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3.9.2. UpkyTcKkuii pagap HeKOrepeHTHOro paccessHus (per. Homep 01-28)

Puc. 3.9.2.1. Baemauii sug UPHP

Hpkyrckuii pagap HexkorepentHoro paccesiuus (MPHP) naxoauTcst Ha TeppuTopun
O6cepBaropuu paguodusndeckoii nuarnoctuku armocdepst (OPJJA) UC3dD CO PAH.

Ocnosnvie nayunvie 3a0auu UPHP:

e peryinsipHble HAOMIOCHHUS Bapualliii mapaMeTpoB HOHOC(HEPHI I Pa3IHIHBIX BPEMEH
CYTOK, CE30HOB, YPOBHEH COJTHEYHON U TEOMarHuTHOM aKTUBHOCTEN;

® HCCJIEJOBaHHE MOIIHBIX KOT€PEHTHBIX OTPAKEHUI BO BpeMsi T€OMarHUTHBIX BO3MYIIICHHIA;

e HaOJIO/IEHUE PaCIPOCTPAHEHUS BOJTHOBBIX BO3MYILEHUHN, MPUXOIAIIMX U3 TOJISIPHON
o0acTi noHOC(EpHI;

e HAOIIOJICHUE U CONIPOBOXK/ICHUE 3BE3/IHBIX PAIMOMCTOYHUKOB B TACCHBHOM PEXKHIME;

e HAOIIOIEHNE KOCMHUYECKUX O0BHEKTOB.

B 2024 r. na nayunom obopynoBanuu B OPJIA mpoBoamiICs psii SKCIIEPUMEHTOB,
MpeIHa3HauEHHBIX AJIs1 OTPaObOTKM HOBBIX METOAMK, MOJACPHU3ALINU aNlapaTypsl U
nporpaMMmHoro obecneuenus (I10):

® U3MEpEHHS MapaMeTPOB HOHOCHEPHOH TIIa3MBbl,

® HAKOIUICHHWE CTATHCTUKH [0 OOHAPYKEHHBIM KocMuueckuM oonsekTaMm (KO);

® M3MEPEHUs MapaMeTPOB MPUEMHOI0 TPaKTa C MOMOIBIO HOBOTO YCTPOMCTBA
KaTMOpPOBKH;

® HACTpOIKa MPUEMHOI0 TPAKTAa,

e TectupoBanue popmuponaresnss DM-CUTHAIIOB;

e TECTUPOBAHWE HOBOTO KOMIIJIEKTA BHIHOCHBIX MTPUEMHBIX ycTpoicTB (BYII);

® HAaKOIUICHHE CTaTUCTUKH MpH padoTe cucteMbl cuaxponusanuun MPHP—PJIK.

B 2024 r. npoBoarsInCh chaeAyomme padoTsl o MoepHu3anuu anmaparyps! u [10 UPHP:
e 0pabOTKa CHCTEMBI KAIUOPOBKHU MMPHEMHOTO TPAKTa;

e JCIBbITaHHE HOBOTO KoMIniekTa BVYII;

e jopabotka [10 o6paboTku noHochepHO HHMOPMAITUU B PEKUME PEaTbHOTO BPEMEHH;

e nopabotka [1O 06pabOTKM CITyTHUKOBOM MH(OPMAIIMH B PEKUME pPeaIbHOTO BPEMECHH.

0611_[66 BpEMI HaGJ’IIOJICHI/Iﬁ B aKTUBHOM PEXUME COCTABUIIO ~39 CYTOK, B OCTAaJIbHOC
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BpeMs HaOJIIOCHHUS BEJIUCH B TACCUBHOM pexuMe. [leprosl paboThl pajapa MpuBEICHBI B

Tabimune 3.9.2.1.

Tabnmua 3.9.2.1. DxcnepuMenTsl, npoBeneHabie Ha YCVY «MPHPy» B nepuon 01.2024-12.2024

Koma-Bo

[Tepuon DKCIEPUMEHT
CYTOK
3aIlyCK MaCCUBHBIX HAOIIOACHHM ¢ BOZMOKHOCTBIO
¢ 1 suBaps —
COTIPOBOKIACHHSI 3BE3/THBIX PATUONCTOYHUKOB
22-26 siHBaps 5 Habmonenus HP, KO
13-14 deBpans 2 nabmonenust HP, KO, rectupoBanue HoBoro BYII
18-22 mapra 4 Habmonenust HP, KO
24-27 mapta 4 naomoaenuss HP, KO, mepemennbie Kozpl, Oypst
08-09 anpens 2 otnanka HoBoro BYII, kanuGparopa, uamepenue
apaMeTpoB
10-17 mas 8 nabmonenust HP, KO, Oyps
17-20 nroHs 4 Habmonenus HP, KO
HOSIOPB 10 [LUIAHOBBIE HAOIIOICHUS

OCTaJIbHOE BPEMS

1o nexabps 2024 r.

IMIaCCUBHBIC HaGJIIO,Z[eHI/I}I C COIMPOBOKACHUCM 3BC3IHBIX
PAaaAONCTOYHHUKOB

WPHP 3apeructpupoBaH B Katajore yHUKaJIbHBIX HAyYHBIX YCTaHOBOK: https://ckp-

rf.ru/catalog/usu/77733.
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3.9.3. Boab 1ol coJiHeYHBII BAKYYMHBIIi Tesieckon (per. Homep 01-29)

bonpuioi coHEYHBIM BaKyyMHBIM
teneckonn (BCBT) waxomutcs Ha
Teppuropun baiikanbckoii actpodusu-
YEeCKON 00CepBaTOpPUH, PACIIOIOKEHHOMN
B 70 xm ot r. Hpkyrcka B p.I.
JIucrsHKa.

OcHoBHbIe HayuHble 3a1aun BCBT:

® CIEKTpaJbHBIE, CHEKTPONOJIIPUMETPUUECKUE H GUIBTPOBBIC HAOJIIOIeHUS
HECTaIlMOHAPHBIX MPOIIECCOB B COJIHEUHON aTMOC(epe ¢ IeIbI0 UCCIeAOBaHUS MEXaHU3MOB HX
BO3HHUKHOBEHHS,

® HaOmIoJleHWE 3a COJHEYHbIMH OOpa30BaHUAMU C UCIOJIb30BAaHUEM aJalTUBHOM
CHUCTEMBI KOPPEKINi N300pakeHni U pa3padoTka 3Gp(HEeKTUBHBIX CIIOCOOOB KOPPEKIINH;

* nalmoneHue 3a aedopMansiMi BOJHOBOTO (PPOHTA MO COJIHEYHBIM OOpa30BaHUSM C
WCITOJIb30BAaHUEM KOPPEKIINI M300paKeHUH;

® ACTPOKIMMATHYECKHE WCCICJOBAaHUS W HAOMIOJEHUS CTPYKTYpPHl  ONTHYECKOU
TypOyJIEHTHOCTH 1O Jy4y 3p€HUS U B IPU3EMHOM CJI0€ aTMOC(EPHI.

B 2024 r. npoBogmnucek paboTel mo monaepHuzanuu ammapatypbel BCBT, paspabortke u
COBEpPILIEHCTBOBAHUIO MeTO0B Habmonenuil. [lepuoast padot npuseaensl B Tabmuue 3.10.3.1.
O6miee Bpems HaOIIOACHUH cocTaBIIIO 323 CyT.

Tabmura 3.10.3.1. DxcnepumenTsl, npoeaeHubie HAa YHY BCBT B nepuox 01.2024-11.2024

ITepuon Koin-Bo OKCIEPUMEHT
CYTOK
13.05-09.10.2024 63 Mounutopusr noisoro aucka Connua B iuHun Ha

10.01-05.11.2024 105 MouwuTtopuHr nojHoro aucka Conana B auann K Call

26.08-24.09.2024 20 MaxkeTHbie pabOTBI ¢ CHCTeMOH ananTuBHOM onTtukn BCBT

M IOCTUPOBKA ONTHYECKHUX DIIEMEHTOB JBYX3EpKaJIbHOMN
agantuBHOM cuctemMbl BCBT Tun/tunt-koppekunu (a3oBbIX
UCKa)XeHUH, 0TpabOoTKa KOHTYpa MOCTAECTEKTOPHONU 00pabOTKU

01.02-19.11.2024 323 MauToBbIe U3MEPEHHUS CPEIHUX U TypOYJIEHTHBIX XapaKTePUCTHK
¢byKkTyanuii CKOpOCTH BeTpa, TeMIepaTypbl U IOKa3aTels
MpeToMJIEHUs BO3/lyXa Ha BbicoTax 4 u 30 M

BCBT B katayore yHuKaJdbHBIX Hay4HBIX ycTaHOBOK: https://ckp-rf.ru/usu/200615/.
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ITy0nukanum, BHINOJHEHHbIE IO pe3yabTaTram ucciaenosannii Ha YHY BCBT:

1. Shikhovtsev A. Reference optical turbulence characteristics at the Large Solar
Vacuum Telescope site // Publications of the Astronomical Society of Japan. 2024. Vol. 76, iss.
3. P. 538-549. DOI: 10.1093/pasj/psae031.

2. [lInxoBue A.}O., Komammo IILI. BepTukambHple NpoGMIM ONTHYESCKOU
TypOYJIEHTHOCTH M OLIEHKa BHEIIHEro macmrabda TypOylneHTHOCcTH Haj baiikanbckoii
actpodusnueckoit oocepBaTopueli // Onruka arMmochepsl u okeana. 2024. T. 37, Ne 09. C. 808—
814. DOI: 10.15372/A0020240912.

3. Shikhovtsev A.Y., Qing C., Kopylov E.A., Potanin S.A., Kovadlo P.G. Vertical
distribution of optical turbulence at the Peak Terskol Observatory and Mount Kurapdag //
Remote Sens. 2024. Vol. 16, 2102. DOI: 10.3390/rs16122102.

4, MIuxosues A.JO., Kosamno II.I., Kucenes A.B., Jlexxennn A.A. MeToabl
OLICHKM aTMOC(EpHBIX XapaKTepUCTHUK B NPUIOKEHUU K HA3eMHBIM aCTPOHOMUYECKUM
teneckonam //  Mexnynapoanas — balikanbckas — MoJNOAeKHas ~ HayyHas — IIKOJA IO
dbynnameHTanpHOM ¢Qusnke. BzaumoneiicTBue nonel u u3nydeHus ¢ BemectBoM. Tpyasr XVIII
Kondepenrmu monoasix yuensix. Upkyrck, 2024. C. 297-299. DOI: 10.62955/0135-3748-2024-
297.

5. Hpura M.b., HluxoBue A.lO., Kosamgno ILI. Merog noxanuzauuu
M300paKeHUST COJHEYHOro TMATHA B (OKambHOM T1mockocTH natuuka I[llaka-T'aptmana ¢
MCIOJIb30BaHUEM HOpManu3anuu u3zo0paxenus // MexayHnapoanas baiikanbckass MoiionexHas
Hay4Has IKoja 1Mo QyHIaMEeHTAIbHOW (¢u3uKe. B3ammonelcTBue TMONEH W M3IY4CHHS C
BemtectBoM. Tpynel XVIII Kondepennuu momoasix yuensix. Mpkyrck, 2024. C. 139-140.
DOI: 10.62955/0135-3748-2024-1309.

6. [[uxoBue A.I0., Xaitkun B.b. CoBpemMeHHblE METOJbl HCCIEAOBAHUSA
acTpOKJIMMAaTa AacTpOHOMHUYECKHMX 0OcepBaTOpHil W MOTEHIMAIbHBIX MECT pa3MeleHUus
TeneckonoB //  Bcepoccuiickas actpoHomuyeckas koHdpepenuus 2024 r. (BAK-2024)
«CoBpemeHHass ACTpOHOMHSI: OT paHHeH BcenmeHHON 70 SK30IUTaHEeT U YEPHBIX ABIPY». COOPHHUK
te3ucoB. Hwknuit Apxei3, 2024. C. 262.

7. Jlykun B.II., Bonbbacosa JI.A., lluxosues A.1O. [lepexon oT MHOTOKOHTYPHBIX
CHCTEM aJalTHBHON ONTHKH JUIS COJHECYHBIX TEJIECKONOB K MYJIbTHCONPSIKCHHbIM [/
Bceepoccuiickas  actpoHomuueckas koHbepenius 2024 1. (BAK-2024) «CoBpemeHHas
AcTtpoHOMUS: OT paHHed BceneHHOW M0 JK30MIIaHET W YEPHBIX IbIP»: COOPHHUK TE3UCOB.
Hwxuuii Apxsiz, 2024. C. 249-250.

8. Hocos B.B., Jlykun B.II., HocoB E.B., Topraes A.B. Xapakrepuctuku
TypOYJICHTHOCTH BHYTPH BOJIBIIOr0 COJHEYHOTO BakKyyMHOro Teneckorna // Ontuka atMochepbl
u oxeana. ®wusmka armocheps: Marepuanel XXX MexXIyHaApOAHOTO  CHMIIO3UyMA.
[DnexTponnsiit pecypc]. Tomck: U3narenscto MOA CO PAH, 2024. C. A89-A93.

9. bopsunos A.I'., KonsieB I1.A., Jlykun B.II. AgantuBHas onTuuyeckas cuctema
KOPPEKIIUU U300paKeHHsI ISl COTHEYHOTo Teneckona // Ontuka armocheps! u okeana. dusnka
atMoctepsl: Marepuansl XXX MexayHapoqHOTO CUMIO3UyMa. [DIEKTPOHHBIN pecypc].
Tomck: U3parenscteo MOA CO PAH, 2024. C. A19-A22.

10. Hocor B.B., Jlykun B.II.,, Koagno ILI'., Hoco E.B., Topraes A.B.
AtmocdepHnas TypOyneHTHOCTh B baiikanbckoil actpodusmueckoit oOcepBaTopun // OnTuka
atMoceps! u okeana. dusuka armochepsi: Matepuansl XXX MexayHapoJHOTO CUMITO3UyMA.
[Dnextponnsiii pecypc]. Tomck: M3narensctBo MOA CO PAH, 2024. C. A83—-AS8S.

11. Borzilov A.G., Konyaev P.A., Lukin V.P. Adaptive optical image correction
system for the Large Solar Vacuum Telescope // Proc. 21th International conference «Laser
Optics» (ICLO-2024). Saint Petersburg, 2024, P. 163. DOl:
10.1109/1CL0O59702.2024.10624057.

12. Shikhovtsev A.Y., Kovadlo P.G. Advanced observation for geophysics,
climatology and astronomy // Appl. Sci. 2024. Vol. 14, 5439. DOI: 10.3390/app14135439.
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4. HAYYHO-OPTAHU3AIIMOHHASA JEATEJIBHOCTD
4.1. O01mue cBeIeHNA

B 2024 r. UHCTHUTYT BBINONHAT HAyYHO-HCCIEI0BATEIbCKHE PAOOTHI IO OCHOBHBIM Hay4y-
HBIM HAIpPaBJICHUSIM JI€ATEIbHOCTU: COBPEMEHHBIE IPOOIEMbl aCTPOHOMHH, aCTPOPUIUKH U HC-
CJIEZIOBaHUSI KOCMUYECKOTO MPOCTPAHCTBA, BKIoyas Gu3nky CONHIA, MEXIUIAHETHON Cpelbl,
OKOJI03EMHOT0 KOCMHUYECKOI'0 MPOCTPAHCTBA, HOHOC(HEPHl U aTMOC(heEphl; U3yUYEeHUE COJIHEYHO-
3eMHBIX CBSI3€H; pa3BUTHE METOOB U almapaTypbl HCCIEAOBAaHUN B 00JIaCTH acTPO(U3UKU U T€O-
(GuU3MKN B COOTBETCTBUH C IUIAHOM roc3afanuii Ha 2024 1. u corjiacHo MPUOPUTETHHIM HaIlpaB-
nenusMm [Iporpammel pyHIaMEHTaNbHBIX HayYHBIX HcciaenoBaHui B Poccuiickoit @enepanuu Ha
nosrocpounsiid epuon 2021-2030 rr. (IIOHUN), yrBepkaenHon pacnopsikeHueM [IpaButernb-
ctBa P® ot 31 nexabps 2020 r. Ne 3684-p:

1. TIpoekTtsl rocymapcTBeHHOTO 3a1anus Ha 2024 1.

1.1. Hammpasnenue [IOHU 1.3.6 «Pagnodpusnka u 37eKTPOHHUKA, aKyCTHKAY:

1.1.1. Pa3BuTHE HOBBIX METOJOB JUATHOCTUKHU COCTOSIHHSI aTMOc(hepbl U HOHOCHEPHI pa-
TMO(U3NYECKIMHA METO/IaMU C HCIIOJIb30BaHUEM HHCTPYMEHTOB, pabOTAIOIUX B Pa3IMYHBIX
JMara3oHax 3JIeKTPOMArHuTHBIX BOJH (per. Homep 121040600088-8, pykoBoauTe b IpOCKTa —
wieH-kopp. A.B. Mensenes).

1.1.2. TeopeTnueckne U SKCIICPUMECHTAIBHBIC MCCIEIOBAHUS PACIIPOCTPAHCHUSI JCKAMET-
POBBIX PaaUOBOJIH B BOJHOBOJAE 3eMiIsi — HOHOC(epa ¢ y4yeToM paccestHUs Ha HEPOBHOCTSX
MOJACTHJIAIONICH TOBEPXHOCTH U HEOJHOPOJHOCTEH HMOHOC(EpHl pa3IWYHBIX MaciITaboB (per.
Homep 122011900185-0, pykoBoautens npoekta — 1.¢.-M.H. B.W. Kypkun).

1.2. Hanpasnenue [I®HU 1.5.9 «Hayku 06 atmMmocdepe, KITUMaTOJIOTHSI»:

1.2.1. V3y4yeHue cOCTOSIHUS M AMHAMHUKHU aTMoc(epbl 3eMIM Ha Pa3IUYHBIX BPEMEHHBIX
Macitadax 1noj BIUsSHUEM reopu3nYecKuX, KOCMUYECKUX U aHTPOMOTEHHBIX BO3JCHCTBHIM (per.
Homep 121040600085-7, pykoBoautens npoekta — akaz. [.A. XKepeOios).

1.2.2. Teodusnyeckuii MOHUTOPUHT U KOMITJICKCHBIC HAOJIOICHUS ITapaMeTpOB aTMOCheEPHI
3eMJIM ¥ OKOJIO3€MHOT'0 KOCMHUYECKOTO MPOCTPAHCTBA JJIsl UCCIEIOBAHUIA B CONHEUHO-3€MHOU
dusuke (per. Homep 121040600078-8, pykoBoautesb npoekrta — K.(.-m.H. P.B. Bacuibes).

1.3. Hanpasnenue [IOHU 1.3.7 «ActpoHOMHS U HCCIEIOBAHNS KOCMHUYECKOTO MPOCTPaH-
CTBa»:

1.3.1. Bo3my1ieHus 3JeKTPOMAarHUTHOTO TOJISI ¥ TJIa3Mbl B CUCTEME COJTHEUHBINA BeTep —
marautocepa — monocdepa (per. Homep 121040600077-2, pykoBoauTeNnb mpoekTta — K.(.-M.H.
J.1O. Kiiumymikun).

1.3.2. Pa3BuTHe HOBBIX METOOB MPOTHO3UpOBaHUs B cucteMe ConHie — 3emMis (per. Ho-
mep 121040500119-0, pykoBoaurens nmpoekra — K.¢.-M.H. FO.B. SciokeBuu).

1.3.3. Pa3BuTHe ONTHYECKUX METOOB IKCIEPUMEHTATBHBIX UCCIEAOBAHUN acTpodu3nye-
CKHUX OOBEKTOB M OKOJIO3€MHOTO KOCMHYECKOro mpoctpanctBa (per. Homep 121040500118-3,
PYKOBOIUTEND TpoekTa — K.¢.-M.H. M.B. Ecenesuu).

1.3.4. Maruutnaeie nonst CojJHIA ¥ TPHUPOJA COJIHEYHOM aKTUBHOCTH (per. Homep
121040500117-6, pykoBoauTenb mpoekTa — K.¢.-M.H. A.A. ['0110BKO).

1.3.5. HccnenoBanue mporeccoB xpomMochepHOil u KopoHaibHOW akTUBHOCTH CojHIA
(per. momep 121040500116-9, pykoBomutenu mpoekta — aA.p.-Mm.H. A.A. Ky3Henos,
n.¢.-m.H. H.. KoGaHoB).

1.3.6. MeTompl M HWHCTPYMEHTHI acCTPO(DHU3UYECKOTO DIKCIIEPUMEHTa (per. HoMep
121040500115-2, pykoBoauTenu npoekra — A.¢.-M.H. MLJL. Jlemunos, k.¢.-m.H. C.B. JlecoBoii).

1.4. Hanpasnenue [I®HU 1.3.3 «Snepras ¢pusuka u pusmka dJeMEHTAPHBIX YaCTHILY.

1.4.1. MOHUTOPHUHT MEXIUIAHETHOTO TPOCTPAHCTBA B IEPUObI CIOPAANUECKHUX IIPOLIECCOB
Ha ConHIle MO JaHHBIM HA3eMHBIX HAONIOACHUN KOCMHYECKHX JIyded (per. Homep
121040500114-5, pykoBoautens npoekta — K.¢.-M.H. B.E. C1o0HOB).
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2. Pa6ots! o 10 rpanTam Poccuiickoro HaygHoro ¢oHnza:

2.1. No 21-72-10139 «MTI'JI-BOJIHBI KaK CPEACTBO M3y4YEHUS MPUPOBI SIBJICHUA B CHCTEME
Connne — 3emiisi», pykoBoauTens — K..-M.H. M.A. YUenmnaHoB.

2.2. No 22-17-00146 «DKcnepuMEHTAIBHOE U TEOPETHUYECKOE MCCIICIOBAHUE B3aUMOJICH-
CTBHSI HEHTpPaJbHOW M HMOHM30BAaHHOW KOMIIOHEHT artMocdepsl 3emin», pPyKOBOAMTEIb —
akan. I'.A. Xepebmos.

2.3. Ne 22-77-10032 «B3aumopeiicTBre ylbTpaHU3KOYACTOTHBIX BOJIH C YaCTHIIAMU KOJIb-
LIEBOT0 TOKa B MarHutochepe 3emiu: TEOpUS U DKCHEPUMEHT», PYKOBOJIUTENb —
K.(p.-m.H. O.C. Muxaiinona.

2.4. Ne 22-77-10008 «MccnemoBanusi KpyImHOMACIITAOHBIX SIBIICHUW B HWKHEH W CPEIHEH
aTMocdepe M OIeHKa MX JIOKAIBHOTO NMPOSBICHHUSA HA BBICOTAX Me30C(epbl — HUKHEU TepMO-
chepsi», pykoBoauTeab — K.¢.-M.H. O.C. 3opkanibiieBa.

2.5. Ne 22-72-00049 «AcTpoonTrueckue CBOWCTBA U CTPYKTypa TypOyJIeHTHOU aTMoche-
pBl:  KOHIENIMS  pa3MElIEHUsT KPYMHOro TeleCKOomay, pyKoBOAUTeNlb —  K.(b.-M.H.
A T1O. ITuxoB1es.

2.6. Ne 23-27-00322 «KoMIIJIEKCHOE MCCIIEI0OBAaHKE MPOCTPAHCTBEHHON CTPYKTYPHI HOHO-
cepHBIX BO3MYIIEHUH IO JaHHBIM PacIpe/IeIeHHBIX IeTell HOHO30H/I0B BEPTUKAIBHOTO 30H-
mupoBanusi, npuemMHuKoB GPS/TJIOHACC w  MarHUTOMETpOB  TVIOOQIBHOM  CETH
INTERMAGNET B CeBepHOoM modyImapuny, pykoBoauTens — K.¢.-M.H. M.A. UepHUroBckas.

2.7. No 23-27-00213 «MccnenoBanue Ti100aIbHOTO U PETHOHAIIBHOTO MOHOC(EPHOTO OT-
KJIMKa Ha T€OMarHUTHbIE OypH HAa OCHOBE CTATUCTHMYECKOTO aHAJIM3a M YUCIEHHOTO MOEIUpO-
BaHM», pyKoBoauTenb — K.¢.-M.H. K.I'. PaToBckmii.

2.8. Ne 23-17-00157 «Pa3paboTka METOJIOB MOHHUTOPWHTA U MPOTHO3a COCTOSIHUS MOHO-
cdepbl U KauecTBa BBICOKOTOYHOM HaBUTALMU C MPUMEHEHHWEM HHTEUIEKTyaJIbHOTO aHaiu3a
JaHHBIX», pyKoBoauTeNb — K.¢.-M.H. }0.B. SciokeBny.

2.9. Ne 22-24-00436 «Pa3BuTHe ympaBisieMOro JaHHBIMH MOJX0JIa K aHAJINU3y HOHOChEp-
HBIX JIaHHBIX, MOJIy9aeMbIX Ha JEKaMETPOBBIX pajapax KOTEPEHTHOTO PACCESHUS», PYKOBOIM-
tenb — K.¢.-M.H. O.W. beprrapar.

2.10. Ne 22-24-00315 «CnekTpaibHO-BpeMEHHass MOP(OIOTHS H3Iy4eHHs] COTHEYHBIX
BCIIBIIIIEK B MUKPOBOJIHOBOM JHarna3zoHey, pykoBoauTenb — K.¢.-M.H. JI.LK. Kamanosga.

2.11. Ne 24-72-10043 «Pa3paboTka METOIOB AMATHOCTHUKU XapaKTEPUCTHK HUKHEU aTMO-
cdepbl ¢ BHICOKUM pa3pelleHneM B MPUIOKEHUN K Ha3eMHBIM aCTPOHOMHYECKUM TEJIECKOIam,
pykoBoautens — K.¢.-M.H. A.FO. I1InxoBues.

2.12. Ne 24-77-10012 «Y AbTpaHU3KOYACTOTHBIC BOJHBI B OKOJIO3EMHOM MTPOCTPAHCTBE KaK
aKTUBHBIN (PAKTOP KOCMHUYECKON TOTOJIb», pyKoBOAUTEb — K.¢.-M.H. J[.B. Kocrapes.

3. BemonHsimuch paboThl B paMKax co3fgaHus HarmoHalbHOTO Tenrnoreo@u3nyecKoro
KoMmIuiekca Poccuiickol akageMuu HayK M MPUKIagHbIe paOOThl B PaMKax XO3SHCTBEHHBIX J10-
TOBOPOB U KOHTPAKTOB.
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4.2. JlesiTeTbHOCTH Y4YEHOT0 COBETA

CocraB Yyenoro cosera MuctutyTa Obln yTBEepKaeH Ha KoH(pepeHnn HayuyHBIX paboT-
HukoB MHCTHTYTa 12.05.2022 1. B cocraBe coBeta — 31 uen. [Ipeacenarenem siBisieTcs au-
pexrop UHcTuTyTa, wi.-kopp. PAH A.B. Mensenes.

B 2024 r. 6put0 ipoBeneno 9 3acemaHuii, I/ 3aCIyIIMBAINCH HAYYHBIE COOOIIECHHUS, pac-
CMaTPUBAJIUCH OTYETHI U IJIaHBI HAYYHO-HUCCIIEOBATEILCKUX PAa0OOT, MPOBEACHUS U Y4acTHs B
HAyYHBIX MEPOIPHUATHAX, YTBEPKIAIUCH TEMbI JUCCEPTALMOHHBIX PabOT, HayuyHble PYKOBOJU-
TEJIN, OTYETHI IO PabOTe aCIUPAHTYPHI U JP.

19 u 20 HOs16ps1 2024 T. cocTosIach OTYETHAs] HAydyHAsh CECCHsl, HA KOTOPOW ObUIM Tpe-
CTaBJICHbl OCHOBHBIC PE3YJIbTAaThl HAYYHBIX paboT, MPOBEACHHBIX YYeHbIMH MHCTUTYTa B Tede-
HUe roja. BakueimmmMu HaydHBIMH pe3ynbTaramu 3a 2024 1. mpu3HaHbI cleayronme (B TMOpsake
paHXUpPOBaHUS):

1. Kyzuenos A.A. u ap. «lccnenoBanue mporieccoB YCKOPEHUS U TEpeHOca IEKTPOHOB B
coJHeyHOH Bemblmke 6 Mapta 2023 r. mo HaOJIIOAEHUSAM POCCHUMCKUX U KUTAHCKUX MHCTPYMEH-
TOBY.

2. Py6uoB A.B. u ap. «IIpsiMmoe noka3arenbcTBO BO3OYXKACHUS APEH(POBO-KOMIPECCHOHHBIX
BOJIH MTOCPEACTBOM Apei(hoBOro pe3oHaHca ¢ MPOTOHAMH KOJIBIIEBOTO TOKA B MarHUTOC(epe».

3. Ilumun B.B. u np. «CelicMuueckre MposBICHUS TUHAMO-BOJIH B BapHaLUAX COTHEYHOTO
nudGepeHIMAIBHOTO BPALIEHUS.

4. Slcrokesnu FO.B. u ap. «CBepX3BYKOBbIE BOJIHBI M HOHOC(hEpHAs IbIpa HEXMMHUYECKOTO
MIPOUCXOXICHUS, BBI3BAaHHBIE TMOJETOM M B3PHIBOM CBEPXTSIKEIOr0 KOCMHYECKOTO Kopabs
Starship».

5. Kypkun B.U. u ap. «Muorono3unmonHas cetb JIYM-n0OHO30HAOB 11 HEMPEPHIBHOTO
MOHHUTOPHHTA XapaKTEPUCTHK HOHOC(HEPHBIX BO3MYIIEHUH B A3HaTcKoM pernone Poccumy».

6. TkaueB U.[. u np. «/ckycCcTBEHHOE ONTHYECKOE CBEUYCHHE MOHOCHEPHI B TUHUAX 557,7
HM ¥ 391,4 HM, UHAYIUPOBaHHOE paauousnyueHuem crenga CYPAy.

7. IluxosueB A.JO. u np. « YHUBEpCATbHBIN METOJI pacueTa OCHOBHBIX XapaKTEPUCTHUK aT-
MocepHOI ONTUYECKON TYpOYICHTHOCTH M €ro anmpodarusi JIsl acTPOIUIomaaok baiikanbckoin
actpodusnueckoit ooceparopuun u O6cepatopuu [Tux Tepckon».

8. ®@aitamreiin B.I'., Eropos f.U. «Konebanus ckopoctu KBM u cBsi3aHHO# yapHO#H BOJNHBL:
CpPaBHUTEbHbBIN aHAJIU3».

9. CeroB A.T'. u np. «MccrnenoBanrie MHTEHCUBHOCTH 27-THEBHOW KOMITOHEHTHI B COJTHEY-
HOM H3JIyY€HUHU U HOHOCPEPHOM 3JIEKTPOHHOM COACPKAHUM.

10. [Tonomapuyk C.H. u np. «KOMIUIEKCHBIM aaropuT™M MOAEIHPOBAHUS KOPOTKOBOJIHOBBIX
paaroTpace».

11. XKepebuos I'.A. u ap. «MoxaenupoBaHue BIUSHUA U3MEHEHHUS TapaMETPOB HEHUTPAIbHOM
atMocdepsl Ha AIEKTPOHHYIO KOHIICHTPAIMIO B HOHOC(EpEe».

12. KopobueB U.B. u np. «Poromerpuueckue HaOMIOICHHUS U MOJEIUpPOBaHHE (HOPMBI
KOCMHYECKOI'0 MycOpa Ha CPeIHEBBICOTHBIX OpOUTaX.

13. Cno6HoB B.E. u np. «SIBnenus rucrepesuca B OTKIMKE T€OMarHUTHOW aKTUBHOCTH U
napaMeTpoB KOCMHUYECKHMX JIydeill Ha BapHallMi MEXIUIAHETHOW cpeibl BO BpeMsi MAarHUTHOU
Oypm».
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4.3. JlesiTeIbHOCTD IMCCEPTALMOHHOIO COBETA

Huccepranuonnsiii coet 24.1.197.01 co3nan Ha 6aze DenepaibHOr0 TroCyAapCTBEHHOTO
OromxeTHOTO yupexkaenus Hayku Opnena TpynoBoro Kpacnoro 3namenn MHcTUTYTA COTHEYHO-
3eMHOM (pusuku Cubupckoro oraeneHust Poccuiickoit akageMun HayK U YTBEPXKACH MPHKA30M
MunucrepcTBa o6pazoBanus U Hayku PD Ne 91k ot 26 ssuBaps 2023 r.

CriennaabHOCTH 3alIUTHI IUCCEPTALUN 1O (PU3UKO-MAaTEMAaTUIECKIM HAyKaM:

1.3.1 — ¢dwusuka Kkocmoca, aCTPOHOMHSI;

1.3.4 — pagnodusuka;

1.6.18 — nayku 06 armMocdepe u KauMmare.

B teuenue 2024 r. npoBeneHo 12 3acenaHuii coBeTa M 3aIUMILIEHBI 3 KAaHOUAATCKUE JHC-
cepTauuu U 3 JTIOKTOPCKHE:

23 suBaps 2024 r. coctosinack 3ammta nucceprauuu A.B. Kynpssuesoit (MC3®) «Hccne-
JIOBAaHWE HECTAIIMOHAPHBIX SBJICHUA B CIIOKOWHOW M BO3MYIIICHHOW COJTHEUHON aTMocdepe» Ha
COMCKaHHE yYEeHOM CTeNeHH KaHauaaTa (GU3HKo-MaTeMaTHYeCKuX HayK 1o crienuanbHoct 1.3.1 —
¢bu3MKa KOcMOca, aCTPOHOMUS.

23 suBaps 2024 1. cocrosuace 3amuTa quccepranuu A.B. Pyonosa (MC3®) «Ocobenno-
CTH TOJIIPU3ALMU U MPOCTPAHCTBEHHOI'O paclpeiiesieHusl YIbTPaHM3KOYaCTOTHBIX BOJIH B Mar-
HUTOC(epe 3eMiIH M0 JaHHBIM KOCMHYECKHX allapaToB» HAa COUCKAHUE YUCHOHM CTENEHH KaH-
nunaaTa GU3NKO-MaTeMaTHIECKUX HAYK MO crieluabHOCTH 1.3.1 — ¢u3uka kocMoca, aCTpOHOMUSI.

27 ¢espans 2024 r. cocrosutack 3amuta aucceprauuu [LE. Tepemenko (CII6D U3-
MUPAH) «OcobeHHOCTH BO30YKICHUS M PaCIIPOCTPAHECHUSI JIEKTPOMAarHUTHOTO TIOJIS B TMara-
30He yacToT MeHee 300 'l 0T 3a3eMJIEHHOT0 WM 3aBOJJHEHHOTO T'OPU30HTAIIBHOIO U3J1y4aTes»
HA COMCKAHHME Y4YEHOM CTeNmeHU NOKTOpa (U3HKO-MAaTEeMaTHUYECKHX HAayK M0 CHEelHaTIbHOCTU
1.3.4 — paguodusuxa.

9 anpens 2024 . cocrosinack 3amuta aucceptanuu C.I'. [Tapaukoa (MKOUA) «/Iunamu-
YecKHe sIBJICHUS B CyOaBpopajIbHOM cBeueHHH. HoBble HAOMIOJCHNUS U aHAU3» HA COMCKaHUE
YYEHOU CTETeHHU KaHauaaTa (PU3nKOo-MaTeMaTHIYeCKUX HayK IO CrenualbHOCTH 1.6.18 — Hayku
00 aTrMocdepe U KIumare.

15 oxtsa0ps 2024 r. cocrosunack 3anmta auccepranuu A.B. boposuka (MC3®) «ConHeu-
HBIC BCIIBIIIIKY MaJIO MOIITHOCTH B TIMHUU Hoy Ha coMckaHue yueHOU CTeneHu JOKTOpa (GHU3UKO-
MaTeMaTUYeCKUX HayK 1o cnernuaibHocTH 1.3.1 — dusuka kocMoca, aCTpOHOMHUSI.

24 oxtsa6pst 2024 . cocrosinack 3amura quccepranuu J1.1O. Kmumymkuna (MC3®) «IIpo-
CTPaHCTBEHHAsl CTPYKTypa U MEXaHU3MbI T€HEpaIH a3UMYTalbHO-MEJIKOMACIITA0OHBIX YIbTPa-
HU3KOYACTOTHBIX BOJH B KOCMHUYECKOH IIa3Me» Ha COUCKAHUE YYCHOH CTENEeHU JOKTOpa (H3H-
KO-MaTeMaTUYECKUX HayK Mo cneruanbHocTH 1.3.1 — ¢dusuka kocMoca, acTpOHOMHUS.
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4.4. Me:xxnyHapoaHoe COTPYAHUYECTBO

B otuetrHoM roay cocrosioch 18 Beie3noB corpyanukoB UC3® CO PAH B bensruto, Be-
nukoOputanuto, Mcmanuto, Kuraii, Kopero, Keipreizcran u CIIA. CoTpyniHUKHA HHCTHTYTA TIPH-
HSJTM y4acTue B 18 MeXTyHapOIHBIX HAYYHBIX MEPOIPHUSITHSIX.

Meswcoynapoonvie npoexmoi

ITpoext COFFIES (Consequences Of Fields and Flows in the Interior and Exterior of the
Sun — MarHuTHBIE TIOJISl M TEUYEHUS] BHYTPH M Ha noBepxHocTH COJIHIA U UX CIIEACTBUE B COJI-
HeuyHOM nuHamo). OtBercTBeHHBIN ucnonautens or UC3® CO PAH: a.¢.-m.H. B.B. Ilunum;
koopaunatop: Toan Xykcema, Ctandopackuit yausepcuret (Caiinpecc C-13, 466 Bua Oprera,
Cmudopa, CIIA). Cpoku: 2020-2027 rr.

IIpoextr 2024PVA0093 nporpammel Ilpesunenta Kurtaiickoil akapemun Hayk «IIpesu-
JCHTCKas WHHUIMATHBA MOMAEPKKH MekayHapoausix BusutoB (CAS President’s International
Fellowship Initiative, PIFIl) «2¢dekT MarHuTHOW CIIMPaIbHOCTH B COTHEYHOM JHHaMO». Ko-
opaunaropsl: 1.¢.-m.H. B.B. [Tunmua, UC3® CO PAH; npod. SAn Illanbuns, HarmonanpHbIe
acrponomuyeckue oocepBaropun KAH (20A, ynuua [laryn, paiton Yaosn, [lekun, 100012, Ku-
taif). Cpoku: 2024 1.

IIpoext nmporpammel Ilpesunenra Kuraiickoil akanemun Hayk «llpe3nneHTckas MHMLIMA-
THBa TOAJAEpX KU MexayHapoaHbix BH3UTOB (CAS President’s International Fellowship
Initiative, PIF]) «Ananu3 HaOIIOACHUI COTHEUHBIX BCIBIIICK B paauoauamna3one». KoopauHa-
topsl: 1.¢.-M.H. A.A. Ky3nenos, UC3® CO PAH; npo¢d. Tanp UsabMuH, HanimoHambHBII 1IEHTP
kocmuueckux uccinenosanniit KAH (Hanubaptsio, 1. YxyHryansiyss, p-H Xaiasasp, Ilexun, Ku-
taif). Cpoku: mapT—mait 2024 r.

WunnmatuBaelii HayuHslid npoekT PH® — ['ocynapcTBeHHBIH (OHJ €CTECTBEHHBIX HAyK
Kutas (F'@EH) Ne 23-42-00043 «XapakTepucTuku aTtMochepbl U METOAbI aJallTUBHOW ONTUKH
Ha KPYIMHOANEPTYPHBIX COJHEYHBIX Teieckonax». Koopaunaropsl: a.¢.-m.H. B.IL. Jlykun, Un-
ctutyT ontuku atmocdeps! uM. B.E. 3yeBa CO PAH; npod. Yanxynsit XKao, MHCTUTYT ONITUKY 1
anexktponuku KAH (p-u llyansito, r. Ysnay, npoBunuus Ceiuyans, Kurait). Cpoku: 2023-2026
IT.

Yyactue B paboTe MEeXAYHAPOHONW 00BEAMHEHHON HCCIenoBaTeNbckoi rpymmbl «ccne-
JIOBaHUS TPOIECCOB B3amMoneucTBusi B atMochepe» (“Atmospheric Coupling Studies™) I'7o-
OanpHOM Teone3ndeckoii cucreMbl HabmoneHuit (Global Geodetic Observing System, GGOS).
Koopaunaropsr: a.¢.-m.H. FO.B. fcrokeBuu, MC3® CO PAH; n-p Aunpec Kamabua, YHuBepcu-
ter Anpkainbl (Mcnanus). Cpoku: 2024-2028 rr.

VYyactue marautHon obcepBaropun «Hpkyrck» MC3® CO PAH B pabore MexayHapo-
Hoii cetn marHUTHBIX obcepBaropuii INTERMAGNET. Koopaunatopst: A.C. ITotanos, UC3D
CO PAH; npeacenarens paboyero komurera INTERMAGNET, pykoBogutens HarnmonanbHoi
MarHuTHo# obcepBaropuun bensrun XKan Paccon (KoponeBckuii MeTeoponoruuecKuii HHCTUTYT
benbruu, 2 yn. ®anpons, ypo, B-5670, Bupyausans, benasrus). Cpoxu: 1996-2029 rr.

B 2024 r. corpynauku UC3® CO PAH npunsuin ydactue B pelakKTUPOBAHMM MEKIYyHa-
poanbix uznanuii: A.¢.-M.H. [L.T". KoBamno u k.¢.-m.H. A.1O. [IluxoBiieB ObUTH TPUTIIAIIICHHBIMHI
pelakTopamMH CHelMalbHOTO BbIMycka xypHaia Applied Sciences “Advanced Observation for
Geophysics, Climatology and Astronomy”, a.¢.-m.H. JI.JI. KnuatTnHOB BXOAMI B MEXIYHAPOI-
HYIO pellakTOpcKyo rpymiy kHuru “Solar and Stellar Dynamos: A New Era”.

Obvedunennwiti Poccuticko-Kumaiickuii Hayunblii yenmp no KOCMUYeCKol no200e

O6benuHeHHBIN Poccuiicko-KuTaiickuii Hay4aHbINH 1IEHTp Mo kKocMuueckor morozae (OHII-
KII) 6b11 cozman B 2000 r. MHCTHTYTOM conHeuHo-3eMHOM (uzuku CO PAH u Llentpom Koc-
MUYECKOW Hayku u npukiaaabix uccnegopanuit KAH (¢ 2010 r. — HamwoHanbHBIN IEHTP KOC-
muueckux uccnenosanuit KAH (HIIKM KAH)).
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B pamkax pa6otst OHLI-KII B utone 2024 r. cocrosuics Bole3[ akagemuka [.A. XKepebio-
Ba B T. [lexkun nmns ygactus B 21-if ['enepanpHoii accambiee uieHoB KAH, kyma on Obut mpu-
rnameH Kak MHOCTpaHHBIN YWIEH 3TOW aKaJeMHUH.

B cootrBerctBun ¢ Memopanaymom o B3auMmonoHuManun Mmexay MC3® CO PAH u
HIIKU KAH ouepeanas 15-1 Poccuiicko-Kuraiickas koH(pepeHIuss M0 KOCMUYECKON HOoroje
npomia ¢ 9 centsadps mo 13 centsops 2024 r. B Upkyrcke. Kondepenmus Obuta mocBsiieHa
Pa3BHTHIO COTPYAHHMYECTBA B PaMKaX MEXIYHApPOIHOTO MpOoeKTa «MepuauoHaTbHBIA KPYyTr»
(IMCP). B xondepeHum yqacTBoBaio 76 4eJoBeK U3 HaydyHbIX opraHu3amnuii Poccun n Kutasi.
Hayunas nporpamma Bkiroyasia 59 ycTHBIX (B TOM uucie | NiieHapHBIM U 8 MpUIiIallleHHBIX) U
23 CTEHJIOBBIX JOKJIa/la MOJIOJIBIX YUEHBIX, UCCIIeIoBaTeNel, MpogdeccopoB M IKCIIEPTOB B 00J1a-
CTH COJTHEUHO-3eMHOU pusuku. Bo Bpemst Beie3iHOM ceccun Ha Pannoactpodusndeckyro oocep-
Baroputo NC3® CO PAH yuactHukam kKoH(epeHInH Obliia IPOBEICHA YKCKYpPCHS U TIPEICTaB-
JeHbl n300paxenus: CoHIa, TOTy4YeHHBIE ¢ ToMoIIbio CHOupcKoro paauorenuorpada.

B pamkax paGotrer Ilentpa B 2024 T. TPOBOIMIUCH COBMECTHBIC HAy4dHO-
UCCIeIoBaTeIbCKIe padoThI:

e 10 ipoekty PIFI Ne 2024PVA0093;

e 110 ipoekTy PIFI «AHanu3 HaOIIOACHUI COTHEYHBIX BCIIBIIICK B PAIUOUATIA30HEY,

e 10 MHUIIMATUBHOMY HaydHOMY MpoekTy PH® — I'OEH Ne 23-42-00043.

Buzumut 3apybescnvix yuenvix ¢ UC3® CO PAH

s ygactus B pabore MexayHapoaHoi baiikanbckoit MOJIOIEKHON HayYHON IIKOJIBI MO
dbyamamentanpHol pusuke (BILIDD-2024) Urctutyt ¢ 31 aBrycra mo 8 ceHTAOpS MOCETUIH 2
corpynuuka HarmonaneHbix actpoHoMmudeckux obcepBatopuiit KAH (r. Ilekun, Kuraif), a Tak-
’)K€ Hay4yHbIM coTpynHUK MHCTUTYyTa mpupoaonoab30oBanus HannoHaibHOM akagemMun Hayk be-
napycu (1. Munck, benapycs).

B xome 15-i1 Poccuiicko-Kurtaiickoit KoH(pEpPEHIIMH M0 KOCMHUYECKOM TMOTOE, MPOBEICH-
Hoit UIC3® CO PAH n HIUKM KAH ¢ 9 no 13 centsiops 2024 r., Uucturyt nocetun 21 Hayd-
Hbii cotpyanuk u3 HIIKW KAH, HlansayHckoro yaHuBepcuteTa, HalimoHanbHbIX acCTpOHOMUYE-
ckux obcepBatopuii KAH, a Taxxe npeacrautenu [loconsctBa KHP B Poccun u I'enkoHCynb-
ctBa KHP B r. UpkyTtcke.

Yuacmue compyonuxoe UC3®D CO PAH & pabome MexcdynapooHnvix opeanusayuti

Cotpynauku UC3® CO PAH yuactBoBanu B paboTe CIEAYIOUIMX MEXIYHAPOJHBIX Opra-
HU3AIWNI:

1. Amepukanckuii reopusndeckuii coro3 (American Geophysical Union, AGU) — 1 gen.

2. Coo011ecTBO €BPOIEHCKUX CONHEYHBIX paanoactpoHoMoB (Community of European
Solar Radio Astronomers, CESRA) — 3 uen.

3. MexnayHapoaHass OOIIECTBEHHAs OpraHu3anus «ACTPOHOMHUYECKOE OOIIEeCTBO»
(Eurasian Astronomical Society, EAAS) — 7 uen.

4. Esporeiickoe actpoHomuueckoe coobinectBo (European Astronomical Society, EAS) —
7 yern.

5. MexayHapoaHbiii actpoHomMuueckuii coro3 (International Astronomical Union, IAU) —
11 ygen.

6. MexayHapoaHass WHHIIMAaTHBa Mo KocMmudeckoi moroxe (International Space Weather
Initiative, ISWI) — 1 gen.

7. MexnayHapoaHas oOmiecTBeHHas opranuzamus «Onrtudeckoe obmectso um. [[.C. Pox-
necreerckoro» (Optical Society named after D.S. Rozhdestvensky) — 1 uen.

8. MexayHapoaHbIH KOMUTET Mo coiHeuHo-3eMHoM (usuke (Scientific Committee on
Solar-Terrestrial Physics, SCOSTEP) — 1 yen.

9. Komurer mo kocmuueckuM uccrenoBanusam (Committee on Space Research, COSPAR)
— 5 uen.
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10. Mexnynapoansiii coro3 paaronayk (Union Radio-Scientifique Internationale, URSI) —

1 yen.
11. MexnayHaponnas nporpamma «MepunnonansHbiil kpyr» (International Meridian Cir-

cle Program) — 2 uen.
12. Mexnaynaponnas accomnmaius reonesuu (International Association of Geodesy, I1AG)

— 1 gen.
13. Asmarcko-Tuxookeanckoe reodusudeckoe oomectBo (Asia Oceania Geosciences So-

ciety, AOGS) — 2 yen.
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4.5. M3pareibcKas AeITeJIbLHOCTD

C 2015 r. Unactutyr uzmaer xypHan «ConHeuHO-3eMHas (hU3MKa» KaK IPOJIOJDKEHHE
cOOpHUKa HAYYHBIX TPYJIOB, H31aBaeMoro ¢ 1963 r.

Yupenurtensimu xypHana siistores UHctutyT comaeuro-3emHon pusuku CO PAH u Cu-
oupckoe otaeneane PAH. ['maBublit penakrop — akan. PAH I'.A. Xepebuos, 3amecturenn —
wi.-kopp. PAH A.B. Crenanos (I'AO PAH) u n.¢.-m.H. A.C. Iloramos.

B coctaB penakunonHoi kosuierd BxogsaT 10 corpyanukoB MHcTuTyTa, 19 npeacraBure-
JIel IPYruX MHCTUTYTOB | 4 MPEICTAaBUTENS 3apyOeKHBIX opranu3anuii. Kaxmyro u3 Tpex Hayd-
HBIX crienuanbHocTel xypHana (1.3.1 — ¢dusuka kocmoca, actponomust; 1.3.4 — pagnopusuka;
1.6.18 — nayku 00 atMocdepe U KIIMMaTe) B COCTABE PEAKOJUIETHN MPECTABIAIOT He MeHee 10
JOKTOPOB HayK.

B 2024 1. cocTosimoch 4eThipe 3aceqaHusl peaKOUIETHH, Ha KOTOPBIX 00CYKIaINUCh COep-
aHUE KaXKJI0ro HoMepa >KypHaiia, pa3JInuHble CIOPHBIE BOIIPOCHI, KaCaloIIHUeCs! MOCTYMUBILUX B
PEAAKINIO PYKOIMCEH, U IJIaHBI BBITYCKA CIEAYIOUIMX HOMEPOB.

JKypHan BKJIIOYEH B MEXIYHApOJIHBIE 0a3bl W CHCTEMbl HaydyHOro uutupoBanus WOS
(ESCI) Web of Science Core Collection, Scopus, NASA Astrophysics Data System (ADS), Di-
rectory of Open Access Journals (DOAJ), CrossRef u oredecrBennnie 0a3sl PUHI] u RSCI.
«benpiii cniucok» HayuHbIX )kypHainoB PIIHU naet xxypHany yposenb 2. Tam e npuBeeHbI OC-
HOBHBIE MOKa3arenu xypHaina 3a 2023 r.: ksaptuib Q3, SJIR =0.29; SNIP = 0.6; CiteScore = 1.5.

JByxnernuii umnakt-paktop PUHI] ¢ yueTom nmutupoBanus u3 BCEX UCTOUHUKOB COCTaB-
aser 1.798. Kypnan 3ansn 12 mecro B peiitunre SCIENCE INDEX 3a 2023 r. no temaruke
«["eodpusuka» u 4 MecTo — 1O TeMAaTHKE «ACTPOHOMUS.

KypHan uznaercst B pyccko- U aHIIosA3bIYHON Bepcusax. B 2024 r. nu3nanel 4 Homepa Toma
10 B 06enx BepcHUsx, B KOTOPHIX OMyO0arMKoBaHO S50 HAyYHBIX CTATEH MO CICAYIOIIMM acTeKTaM
COJIHEYHO-3€MHOM (PU3UKH:

* ¢pusnka reodpexkTuBHBIX sBIeHUN Ha COJHIE;

* [IPOLIECCHI B COJTHEUHOM BETPE;

* B3aMMO/ICHCTBHE COJTHEYHOTO BETPa C MarHUTOC(EPOi;

* T€OMarHUTHBIC BO3MYILIEHUS U BOJIHBI;

* IPOIIECCHI B BEPXHEH atMochepe u noHocdepe;

* KOCMHUYECKAs II0r0/1a, €€ MOHUTOPHUHT U IPOTHO3;

* COJIHEYHO-KJIMMATHYECKHE CBSI3U.

B 2024 r. Uuctutyt omybnukoBan «OT4eT 0 HayyHOW M HAYyYHO-OpTaHM3allMOHHOM nes-
TenbHOCTHU B 2023 r.».
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4.6. PadoTa 0M0JIMOTEKH

Pabora 6ubnuorexu B 2024 r. Benachk o BceM 00s3aTEIHLHBIM HAPABICHUSIM:

— nobaBiieHa 468 HoBast 3amuch B AJIEKTPOHHBIN Katanor «l[lyOnukanuu cOTpYIHUKOB
HNHcTuTyTay, 00111€€ KOJTUYECTBO OTPAKEHHBIX B KaTayiore myonukanuii focturio 20476 ex.

— B bJl «OnexTpoHHbIe KHUTW» MpUOaBMIIOCH 68 HOBBIX HAMMEHOBAHUIN KHUT 110 TEMaTHKE
uccienosanuii Mucturyra.

— I10 3arpocaM COTPYIHUKOB ckayaHo S08 crareil, onndpoBaHbl JBe KHUTH IO 3arpocam
YUTaATENEH.

— BbIMOJHEHO 14 3aka30oB mo MBA H3 y#ajneHHBIX HCTOYHUKOB (OMOIMOTEKH IPYrux
ropojoB) st corpynaukoB MC3® CO PAH u apyrux UHCTUTYTOB.

— MpoJoiKajach IJIaHOBas paboTa MO MEpPeBOAY B AJIEKTPOHHBIA BHJ CTaTei KypHaia
«["'eomaraeTusMm u adpoHoMuUs». beuto orckanuposano 180 crarei.

— B pazmen «OTedecTBEHHBIC IKYpHAIbD» JJIEKTPOHHOTO Karajora OHOIMOTEKH
CBOEBPEMEHHO BBOJMJIOCH COJIEP)KAHUE MOCTYHAIOUINX BBITYCKOB YpHAIOB «l eoMarHeTusMm u
a3pOHOMHU», «ACTPOHOMHYECKMI XKypHa», «llucbmMa B ACTpOHOMUYECKUH IKypHaID».
HamonnasiemocTs anekTponHoi 6nbmuorexkn Muctutyra nocturia 100 I70.

B 2024 r. 6ubnuoreunsiii (GOHI, KaK U B MPEAbLAYIIUE T'OJbI, MOMOJHAJICS B OCHOBHOM
KHUTaMH, TOJYYEHHBIMH B Jap OT COTPYAHHUKOB. CaMOCTOATENbHO ObLI KYIUIEH OYepeaHOMN
BBIITYCK «ACTpOHOMHUYECKOTro exerogHuka Ha 2025 rog». B 2024 r. GbUIO0 MpOBEACHO JABE
IUTAHOBBIE MOJANMMCKH HA OTEYECTBEHHYIO MEPUOAMKY, HO H3-3a PEOpraHu3aluii, KOTOphIe
NPOUCXOIMIM B U3JATENbCTBAX AaKAJEMHUYCCKUX IKYPHAIOB, OTCUYECTBEHHBIC IKypHAJIbI
MOCTYHAJIM C OYEeHb OONbLIMMH omno3faHusMH. [IpakThuecku maxke >KypHalbl 3a MEpBOE
MOJYyrofieé He TOJy4YeHbl B TOJNHOM oObeme. HMHdopMamus o0 HOBBIX MOCTYIUICHUSX
eXKeKBapTaabHO paszMmemianach B Exqunom snextponHoM kartaigore UNIT nHa Gaze Oubamorexu
WHII CO PAH.

Hoctyn K 3apyOexHBIM HM3AaHUSIM OCYIIECTBISUICS HAa OCHOBE 3aKJIFOUEHHBIX
TUIEH3UOHHBIX JoroBopoB ¢ PIIHM. B 2024 r. ObutM HCIIOJNIB30BaHBI TOJNBKO PECYPCHI
usgarenasctB Springer u Wiley, tak xak OoJibliei 4acThiO MPEIOCTABIISIINCH TECTOBBIC JOCTYITBI
K pecypcaM H3/aTelIbCTB, KOTOpbIE HE OTBEYAIOT 3ampocaM HAIIMX HAay4YHBIX PaOOTHUKOB.
[TosTOMy BO3poOCIIa 1015l 3aKa30B CTaTel M3 3apyOeKHBIX KypHaAIOB 110 MBA.

bnaromaps  Gecniepeboiinoit  pabore  uHTepHeT-Bepcun MPBUC  monb3oBarenu
AJICKTPOHHOU OMOJIMOTEKH aKTUBHO PabOTaIOT ¢ AIEKTPOHHBIMU KaTasioramu oubmuorexu MC3D
CO PAH, o6benunennbiM kataigorom 6ubmmnorexk MHIL CO PAH u Bcerna Moryr 3akas3biBaTh
JIUTEpPATYPy OHJIAKH.

B uwurtanpHOM 3anme OHMOJMOTEKH, COTJIACHO pPACIUCAaHMIO, TPOXOIAT 3aHATHS C
acnupaHTaMU U MarucTpaHTaMH.

B 2024 r. Obln OpraHu30BaHbl U MPOBEACHBI 5 TEMAaTHUYECKUX BBHICTABOK:

— «Ku3Hb 115 Haykn» — K JIH1o Hayku U B yecTh 300-netust PAH;

— «KeHmmHa — My3bIKa, )KEHIIIMHA — CBET» — K 8 Mapra,;

— «3araJloyHbIil MUp KocMoca» — K J[HI0O KOCMOHAaBTHKHU;

— «Bxian coBeTckux yueHbIX B mobOeny B Benukoit Boitne» — k J{Hto [Tobensr;

— eXeroaHasi MUHU-BbICTaBKa «KHUTH-FOOMIISIpBI—24».

BricTaBka HOBBIX MOCTYIIJICHUH OOHOBISETCS KaXIbIi MECHII.

Bremonaeno 13 OGonpmmx chnpaBOK MO 3ampocaM  pykoBojacTtBa MHcTuUTyTa
ucrnoibp3oBanueM oteuectBeHHo bBJ[ PUHII, snektpoHHOro u OyMaXXHOTO KaTajoOroB
OMOIMOTEKHN U UHTEPHETA.
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4.7. O0pa3oBaTejibHaA 1eATEIbHOCTD

[lonroroBka Hay4HbIX M HAyYHO-TIEHArOTMYECKMX KaJpPOB SBIAETCS OJHOW U3
MPUOPUTETHBIX 3a1a4 MHCTUTYTA.

Ha 2024 r. MuHHCTEepcTBOM HayKH M Bbicuiero obpasoBaHuss P® ObuIo BBIAENEHO 5
OIO)KETHBIX MECT [UIsi MpHeMa [0 MporpaMmaM TOATOTOBKM HAay4HbIX H HAy4yHO-
NeIarorMyecknx KaJpoB B aclUpaHType M 6 MecT i MpHeMa B Marucrparypy. llpmemuas
Kammanusi npoBojunack ¢ 1 wurons mo 31 asrycra 2024 1. brmaromapsi NpOBEICHUIO THS
otkpbIThIX aBeped (05.05.2024) u WHTEHCHBHOH MPOCBETHTENBCKOW PabdOTEe CO CTyIEHTaMH
BYy30B OIO/DKETHBIE MecTa OBLIM 3amojiHeHbl. Ha mporpamMMmbl MarucTpatrypbl oOpa3oBajcs
KOHKYC.

C wmas mo wionp 2024 r1. mnpoxoauia TOCYJAapCTBEHHAs WTOTOBas aTTECTaIlUs
oOyyaromuxcs. YCHEUIHO NpONUIM W TOJIYYMIM JUIUIOM TOCyJapCTBEHHOro obpasua o0
OKOHYAHWH aCHUPAHTYPHI S 4Yel.. 2 4yed. mo npoduao «Paaunodusuka», 3 den. mo mpoduiro
«Dusuka armocdepsl U ruApocdepb». BrimyckHUK acnupaHTypbl PyOmoB Anekcanap
BanepbeBuu ycnemHo 3aliuTHI KaHAUAATCKYIO auccepTanuio «OcoOeHHOCTH MOJSpU3alUd U
IPOCTPAHCTBEHHOT'O paclpe/iesieHus] yAbTPaHU3KOUYAaCTOTHBIX BOJH B MarHutocdepe 3emin 1o
JaHHBIM KOCMUYECKHX annapaToB.

ITo cocrosHnto Ha 01.10.2024 4yucneHHOCTH aCHMPAHTOB IO MPOTPaMMaM IOJATOTOBKU
HAay4HBIX M HAyYHO-TICArOTMYECKUX KaapoB cocTaBisgeT 26 den. (tabdn. 4.7.1): mo mpoduitio
«Pagnopusuka» — 6 yen., «@uszuka ConaHua» — 3 yen., M0 HayYHBIM crienuanbHocTsaM 1.3.1.
«dwusznka KocMoca, actpoHoMusi» — 9 uein., 1.3.4. «Pagnodusuka» — 3 ven., 1.6.18 «Hayku 00
aTMocdepe 1 Kumare» — 5 4ell.

OcHoBHOM 0coOeHHOCTRIO moaroToBku acnupanToB B MC3®d CO PAH sBusercs
WH/IMBUIYAIbHBIA TOAX0A M OOJIBIIOE JKENaHUE MepelnaTh 3HAHUS M ONBIT IMOKOJICHUH CBOMM
nojfoneyHbiM. HayyHpIMM pPYKOBOAMTENSIMH aCIUPAHTOB SIBISIIOTCS  BEIyIHME Yy4YECHbIE
WHctuTyTa, OKTOpa M KaHIUAAThl PU3HKO-MaTeMaTHYeCKuX Hayk (Tabum. 4.7.1)

Tabmuna 4.7.1

No ®UO acniupanTa Hayunslit pykoBOgUTEND Tema HayHHOTMCCICHOBATEILCKON padots!
(muccepraruii)
1. |bapaxoesa K.A. C.H.C., BnusiHre ManbIX COMHEYHBIX BCIBINICK Ha
K.(.-M.H. Uenmanos A.A. coOCTBeHHBIC KOJIcOaHUS B HIDKHEH
atmochepe CosHia
2. |bynoBkuna A.A. H.C., YncneHHOE MOJETNPOBAHUE CBEUEHUS
K.¢.-M.H. Enemckwuii M.K. aTOMapHOT'0 KUCIIOPOJa Ha HOHOC(EPHBIX
BBICOTAX B paMKax HOHOC(HEPHO-
miazMocheproit mogemn MC3D
3. |BacunseB K.M. 3aMm. aumpektopa no HUP,|HccnenoBanue MexaHU3MOB BIUSHUS
K.¢.-M.H. Bacunwes P.B. IrpO30BOH aKTHBHOCTH balikambckoro
pEeTroHa Ha JIOKAIbHbIE TapaMeTPh
BepxHel atMocdepbl
4, |Hpura M.b. B.H.C. PazpaboTka MeToa OIICHKH ONTHYECKUX
n.¢.-m.H. Kosammo ILT. HCKaXXEHU CBETOBOM BOJIHBI U
XapaKTePUCTUK aTMOCchepHOi
TypOyJIEHTHOCTH 10 JaHHBIM HaOII0IeHUN
KOCMHYECKHX MCTOYHHUKOB CBETA
5. |Boponoga E.A. B.H.C. HccnenoBanue MeXroi0BbIX U CYyTOUYHBIX
K.(.-M.H. PaToBckuii K.I'. BapuaIuii mapaMeTpoB CIIOPAAUIECKOTO
cios Eg
6. |I'pomux H.A. C.H.C. KommnekcHslil aHanu3 reopu3nieckux
K.(.-M.H. JIe6enes B.II. JIaHHBIX, TTOJTYYEHHBIX
Ha panano(U3NIecKuX HHCTPYMEHTaX
NC3® CO PAH
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7. |Epmakos B.1O. C.H.C. HUccnenoanue moiasipu3aliiOHHON
k.(.-M.H. JIe6enes B.II. CTPYKTYPBI PaJUOJIOKAIIMOHHBIX CUTHAJIOB
HpxyTtckoro pamapa HEKOTepPEHTHOTO
paccesHUs 1 BceaTMOC(EPHOTO pajaapa
HP-MCT
8. |HBonuH B.A. C.H.C. HccnenoBanue TOHKOM CTPYKTYPHI
K.(.-m.H. JIeOene B.I1. PaaAMOIOKAIMOHHOTO CUTHAJIA,
OTPaKEHHOTO OT KOCMUYECKHX alliapaTos,
no ganHbIM UpkyTtckoro pagapa HP
u BcearMochepHoro pagapa HP-MCT
9. |Kapnayxos C.C. B.H.C., [InanupoBanue u 00pabOTKa U3MEpEHUI
K.(.-M.H. Ecenesuu M.B. HCKYCCTBEHHBIX KOCMHUYCCKHUX 00BEKTOR
Ha Teneckonax CasHCKOW COTHEYHOU
oOcepBaTopun
10. | Kapakoros P.P. 3aB. Ja0. Hccnenopanue KBa3UNepUOANUECKIX
0.¢.-M.H. Ky3HenoB A A. KOJICOAHUI1 B COJTHEUHBIX BCIIBIIIIKAX
110 MHOTOBOJIHOBBIM HaOIOJICHUSIM
11. | Kupuukos I1.H. I.H.C. AHanu3 MarHuTHOM akTuBHOCTH CoHIIA
I.¢.-M.H. Jemumor MLJL. Ha OCHOBE CHHOIITUYECKUX HAOJIIOIEHNN
12. |Kykinuna @.P. C.H.C. OTpakeHHE TCKTOHHUSCKUX HAPYIICHHI
K.(.-M.H. Cemunckuii U1.K. | Cubupckoii miardopmbl
B DJIGKTPOMArHUTHOM M YMaHAIIMOHHOM
MOJISIX 3eMITn
13. | Jlorsunos /1.B. T.H.C. IIporHo3 MapaMeTpoB COTHEUHOTO BETpa
o.¢.-m.H. lemunos M. JL. 10 HaOMIOIEHUAM KPYITHOMACIITaOHbIX
MarHuTHBIX nosielt ConHila
14. |Mapuyxk P.A. B.H.C. Juaamuka YHY anekTpoMarHATHRIX
a.¢.-M.H. Mumma B.B. KOJ€0aHU ¥ TOKOBBIX CUCTEM
B X0/i¢ MarHutocepHbIX Oypb U cyOo0ypb
15. |Moteix 1. 1. C.H.C. IIpoueccel sHEPTOBBIIENEHUS
k.(.-m.H. Kamranosa JI. K. Ha (ha3e cImaia COTHEYHOM BCIIBITITKH
16. |[Tmayes A.D. 3aM. nupekropa no HUP, Hccnenopanne TMHAMHUKHT
n.¢.-M.H. SAcrokeBny 10.B. MEJIKOMAacCIIOaTHBIX HEOJHOPOIHOCTEH Ha
CPeHUX MIMPOTAaX IO TAHHBIM
rI00aTFHBIX HABUTAITHOHHBIX
CITYTHUKOBBIX CHCTEM
17. | CepeOpennukoBa C.A. |3am. qupekropa no HUP, OLueHKa rpaHuil JJIOKaau3auuu
n.¢.-M.H. AcrokeBuy 10.B. BO3MYIIIEHUH BBICOKOUIUPOTHOM U
HU3KOIIUPOTHOW HOHOC(EPHI TIO JTAHHBIM
JIO0ATFHBIX HABUTAIIMOHHBIX
CITYTHUKOBBIX CHCTEM
18. |Cmotpona E.E. C.H.C. HccnenoBanue B3auMOJIEHCTBUI
K..-M.H. Muxaiinosa O.C. | yJIbTpaHH3KOYaCTOTHBIX BOJIH
C 3apsDKEHHBIMU YaCTUIIAMH
MarauTochepol
19. [Codwun A.B. Pyxk. Hay4. HanpaBIeHMs [Tepememaroruecss HOHOCHEPHBIC
o paguopuU3nKe BO3MYIIECHUS B CPETHEIITMPOTHOM
a.¢.-m.H. Kypkun B.1. noHocepe Asuarckoro perrnona Poccun
20. | Tpodumos E.A. Hupekrop, un.-kopp. PAH DKCIIEPUMEHTAILHOE HCCIICIOBAaHUE
Mengenes A.B. BOJIHOBOM aKTUBHOCTHU B BEPXHEU
atMocdepe
21. | ®enenés B.B. B.H.C. MopnenupoBanue (HPU3HMYECKUX MTPOIECCOB

K.¢.-M.H. AHpuHOrentos C.A.

B MarHUTOIJIA3MEHHBIX CTPYKTypax
COJIHEYHOU aTMochepsl
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22.

®denopos M.O.

B.H.C.,
n.7.H. JlembsiHoB B.B.

AIIl"OpI/ITM OLICHKH! LTYMOB I'CHCPATOPOB
HaBUT'AIIMOHHBIX IPUEMHUKOB

JJIA TIOBBIMICHHUSA TOYHOCTU U3MCPCHU L (1)213]:1
ABYXYaCTOTHBIMU HaBUT'alTUOHHBIMU
IIPUEMHHUKaAMN

23.

Uepemanos O.B.

C.H.C.
K.(.-M.H. benenkwuii A.b.

IIposiBieHus: BO3MyIIEHUI
reMOTe0PU3NICCKON 1 aHTPOTIOTCHHON
TIPHUPOJIBI B COOCTBEHHOM CBEUCHUH
BepxHeH atMochepsl 3eMiTH,
3aperuCTPUPOBAHHBIE C TOMOIIBIO
MPOCTPAaHCTBEHHO-PA3HECEHHBIX
ONTUYECKUX CUCTEM

24,

[TamcytauaoBa FO.H.

C.H.C.
K.(.-m.H. Kamramosa JLK.

IIporieccrl SHEPTOBBIICTICHUS
B MUKPOBOJTHOBBIX UCTOYHHUKAX COOBITUI
B METPOBOM PaJHOIMaINa30He

25.

IlenxoB A./J.

3aM. qupekropa no HUP,
K.(.-M.H. Bacunbes P.B.

JmHaMuueckue u TeMnepaTypHble
BapHalliy HEUTPaJIbHON KOMIIOHEHTHI
BEpXHEH aTMOCQephI MO ACHCTBUEM
MarHUTOCOMPSHKEHHONW HOHOC(EPHI

26.

Iy6wun JI.A.

3aB. ja0.

K.¢.-M.H. Kimmmymkun [1.10.

CTaTHCTHYECKOE UCCIIEA0BAHUE
JUTHHHOTICPUOJTHBIX BOJH B MarHutocdepe
3emMii Ha OCHOBaHUH CITyTHUKOBBIX
JIaHHBIX

Pacnopsokenuem rybepratopa Hpkyrckoit obmactu Ne 390-p ot 6 nexabps 2024 r.
acnupaHTke 4-ro roga oOydeHHUs TO HAMpPaBICHUIO MOATOTOBKU «DH3MKa W acCTPOHOMHUS
[[MamcytaunoBoit FOmun HacuMoBHE Obli1a pUCYIKIeHa UMEHHASI CTUTICHIHS.

[Iponomkaercs moAroToBka mo obOpa3zoBareibHON mporpamme Mmaructparypsl 03.04.02
«Duzuka». B 2024 . ycnemHo mpomiesa rocyaapcTBEHHYI0 UTOTOBYIO aTTECTAITUIO M TIOJTYYHII

KBaJTH(pUKaMIO «Maructp» BBITYCKHUK Maructparypst pura M.b.
OO011ast YMCICHHOCTh MarucTpanToB 1-2 kypca Ha konen 2024 r. coctaBuia 8 ver.
Tembl HayYyHO-UCCIIET0BATENBCKUX PA0OT MaruCTPaHTOB IPUBEACHBI B Tabm. 4.7.2.

Tabmuna 4.7.2

Ne O®OUO maructpaHTa Hayunsiéi pykoBoauTE b Tema N
HAy4YHO-UCCIICJIOBATEIHCKON PabOThHI
1. Ky3pmunknii A.B. B.H.C., T'enepanus u nepeHoC U3IYICHUS
K.(.-M.H. Kouanos A.A. B atMochepe CosHia
2. Poxxosa J1.B. C.H.C., HccnenoBanue MUKPOBOJIHOBOTO
K.(.-m.H. Kamamosa JLK. W3JIyYEHUS COJTHEYHBIX BCIIBIIIEK
C IOMOIIBI0 MOJCITUPOBAHUS
TUPOCHHXPOTPOHHOTO M3ITYIEeHHUS
3. Jlapuonosa /.B. r.H.C., CpaBHEHHE ITapaMeTPOB MIpaBUiIa
1.¢.-m.H. Knuaturos JILJL. Banbamaiiepa mo JaHHBIM O YHCTIAX
U IUIOMAASX COJIHECYHBIX MSTEH
4, Cunkesny T.H. B.H.C., Jlokanu3anus 3)eMepHBIX aKTHBHBIX
K.(p.-m.H. ['ost0BKO A A. oOmacrert Ha CoiHile
5. Kmypkuna A.JL. C.H.C., Hccnenosanue mporeccos
K.¢.-m.H. Kamamnoga JIL.K. pacrpocTpaHEeHUs SDHEPTUH
B COJTHEYHBIX BCIIBIIIKAX
M0 MPOCTPAHCTBEHHO-PA3PEIICHHBIM
HAOJIOJICHHUSIM B PEHTTCHOBCKOM
M MHKPOBOJHOBOM JHAaINa30Hax
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6. 3oroBa 1.A. B.H.C., K.(b.-M.H. Oiinant A.B. | MoxaenupoBaHue BIUSHUS
MOHOC(EPHBIX BO3MYIICHUN Ha
xapaktepuctuku KB/YKB-curnanos
TIPH PaINO30HIUPOBAHIH HOHOCHEPHI
7. KogBanéra B.B. B.H.C., HccnenoBanue nepeMemaronmxcs
K.¢.-M.H. JIebenes B.II. HOHOC(EPHBIX BO3MYIIIEHUH 110 JaHHBIM
HpkyTtckoro pamapa HEKOTepPEHTHOTO
paccestHYsI 1 HOHO30H]IOB

8. Xammatora A.C. B.H.C., Hcnonb3oBaHNe UCKYCCTBEHHBIX
K.¢.-m.H. JIeOenes B.II. HEHPOHHBIX CETEH TSI KPATKOCPOTHOTO
MPOrHO3a (PaKTOPOB KOCMUYIECKOM
TIOTOJTBI

[To OKOHYAaHMM MarucTparypsl BCE BBINYCKHUKM VHCTHTyTa HMMEIOT BO3MOXHOCTb
IPOJIOJDKUTh OOyYeHHE IO MporpaMMaM IOATOTOBKM HAYYHBIX M HAayYHO-TIEIAarOorMYecKuX
KaJ[pOB B aCIIMPAHTYpE.

Taxkum o6pazom, B 2024 r. npoaoinKaeTcst HEMPEPBIBHBINA MPOIecC NOATOTOBKA MOJIOIBIX
KaJ[poB B MarucTparype u acnupanrype Mucruryra.

147



4.8. Pabora c By3amu

HNucturyt cotpyaaudaet ¢ UT'Y (PI'BOY BO «MpkyTckuii TOCyT1apCTBEHHBIM YHUBEPCH-
ter»), UPHUTY (®I'BOY BO «MpkyTckuil HallMOHAIBHBIA MCCIIEA0BATEIbCKUN TEXHUUECKHUM
yauBepcuteT»), bI'Y (baiikansckuii rocymapcrBeHHsnii yauBepcutet), Upl' YIIC (MpkyTckmii
TOCYJapCTBEHHBIN YHUBEPCUTET MyTed cooOuieHusi), MIpKyTCKUM MeqarornyeckuM yHUBEpCUTE-
toMm, Upkyrckum ummanom MucTrTyTa rpaxknanckoi aBuaruu, YHuBepcuteroM MTMO (Cankr-
[erepOyprekuii HaIMOHAIBHBIA UCCIIEOBATEILCKUN YHUBEPCUTET HH(MOPMAIIMOHHBIX TEXHOJIOTHH,
MEXaHUKU U ONTHKH), [[OBOIDKCKUM TOCYJapCTBEHHBIM TEXHOJIOTMYECKUM YHUBEpCUTETOM, Moc-
KOBCKMM (PH3HKO-TEXHUYECKUM MHCTUTYTOM MI'Y 1 jp.

CoBMecCTHBIE CTPYKTYpHI ¢ By3amu MpkyTcka:

e bazoBas kadenpa panmodNEeKTPOHUKH U TeIEKOMMYHUKaMOHHBIX cucteM (MC3d CO
PAH u ®I'bBOY BO «MpKyTCKHil HAllMOHATIBHBIA UCCIEI0BATEIbCKUN TEXHUYECKUN YHUBEPCH-
TET», cornaiienue o corpyaaudectse ot 20 utoist 2010 1., JoroBop 0 COTpyAHUYECTBE OT 22 HO-
s6pst 2011 1.).

o CoBMecTHasi HayuyHO-HcclienoBaTenbckas jabopatopust «llmasmennas panuodusmkar
(MC3d CO PAH u ®I'bOY BO «MpkyTckuii HAITMOHAIBHBINA HCCIEA0BATEIbCKUN TEXHUISCKUN
YHHMBEPCUTET», corjamieHue o corpyaqauuectse oT 20 urons 2010 r., 1oroBop o COTpyAHUYECTBE
ot 30 HosOps 2011 1.).

e bazosas kadenpa UC3®D CO PAH — kadenpa obieit 1 kocMu4yeckoil GU3uKu Ha QU3H-
yeckoM dakynstere ®I'BOY BO «HpKyTckuii ToOCyaapCTBEHHBIH YHHUBEPCUTET» (IIPOTOKOI
yueHoro coera ®I'BOY BIIO «UI'Y» Ne 10 ot 27.04.2012).

e bazoBas kadeapa NC3® CO PAH — kadenpa mereoposiornu 1 GU3HKHA OKOJIO3EMHOTO
KOCMHYECKOTO MPOCTpaHcTBa Ha reorpaduueckom (axynprere PI'bOY BO «Upkyrckuit rocy-
JapCTBEHHBIH yHUBepcuTeT» (mporokon ydeHoro cosera ®I'BOY BO «UI'Y» Ne 3 ot
15.04.2019).

AKTHMBHO HCIIONIB3yeTCS MHCTpyMEHTabHas 6a3za Mucturyra. B oOcepBaropusix Mucturyra
€XKeroaHo npoxodar npaktuky crynentel UI'Y, UPHUTY, BI'Y, Benercs nonynsipusaTopckas Jies-
TenbHOCTh. B 2024 1. OblTM TPOBEACHBI SKCKYPCHH M Hay4YHbIE CEeMUHAphI B oOcepBatopusix WH-
ctutyTa: B balikanbckoit actpodusnueckoir odcepBaTopunn — 976 sxckypcuit (9765 ven.) u 6
Hay4HbIX ceMUHapoB ¢ HaOmoneHusmu (90 yen.), B 'eopusnueckoit odbcepsaropuu u Pagnodu-
3udeckoit oocepBaTopun umeHu mpod. I'.S1. CmonbpkoBa — 7 skckypewit (116 gen.), B CassHCKOM
COJIHEYHOH oOcepBaTOpun — 6 HaAy4YHBIX CEMUHApPOB ¢ HabmoaeHussMu (90 uen.).

Nuctutyt coBMecTHO ¢ YHUBepcutetom UTMO peanusyer MarucTepckyro nporpaMmmy 1o
HampaBieHuio «ONTOTEXHUKa», CHElHaTu3anus «ACTponpuOOpPOCTpOCHUE». MarucTpaHThl
Yuusepcurera UTMO mpoxXoaatr mpakTUKY M MOATOTABIUBAIOT MArMCTEPCKHUE TUCCEPTALUU C
UCIIOJIb30BAaHUEM JAHHBIX HAOMIOJCHUI Ha YHUKAJIBHBIX HAyYHBIX yCcTaHOBKax WHcTHTYTA, pac-
noyioxkeHHbIX B CassHCKOW coitHedHOoM u baiikanbckoi actpodusndeckoit oocepBaropusix NC3D
CO PAH. IlpodunpHble AucHUIUIMHBI MarucTpantam YHuepcutera UTMO uuraror Beymue
crienanuctel MHCTUTYTA.

VYuensie MHCTUTYTA COBMEILAIOT CBOIO HAYYHYIO IEATEIBHOCTD C MPENOAAaBATENIbCKOM pa-
Ootoii B By3ax. [IpenmogaBarenbckoii aestenbHOCThIO B 2024 1. 3aHuMainock 6oinee 40 coTpynHu-
KOB, 8 COTpYIHUKOB IPOBOJMIM PabOTy CO MIKOJIbHUKAMH.

B 2024 r. B IHCTUTYTE TIPOIIUTH TTPOU3BOICTBEHHYIO TIPAKTUKY 47 CTYICHTOB BY30B, BBIIIOJ-
HUWIU KypcoBble — 42, muriioMHble padoTer — 17.
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4.9. Pabora HayuHo-o0pa3oBaTeibHOIO IIeHTPa

Hayuno-o6pazoBarensnsiii ientp (HOLL) NC3®D CO PAH co3gan B 2008 r. OcHOBHOI 3a-
Jayeil sABIsSeTCS OpraHM3alus MeIarornyeckord paboThl U MOMYJspU3alus HAYKH, IPOBOJAUMBIE
coTpyaHuKaMu MHCTUTYTa ¢ LeNblo MPUBJIEYEHUS MOJIOJBIX NEPCIIEKTUBHBIX HayYHBIX KaJIpOB.
Opranuzannonsas ctpykrypa HOLL BkitouaeT 3aBeyromiero, CeKperapsi 1 Hay4HbIX COTpYIHU-
koB MHcTuTyTa, MpUBJiIeKaeMbIX K ero pabore. Hayunble coTpyTHUKM BeAyT yuyeOHbIE KYpChI, YH-
TalOT HayYHbIE U HAYYHO-TIOMYJISPHBIE JIEKI[UH, PyKOBOJAT yueOHON U MPOU3BOJACTBEHHON MpaK-
THUKOM CTYAEHTOB, HAyYHO-UCCIIE0BATEIHCKON pabOTOM MIKOJILHUKOB, MPOBOJST SKCKYPCHUH.

B 2024 r. corpynauku MC3® npuHsuin akKTHBHOE ydacTHE B paboTe pa3HOOOpa3HBIX
HAy4YHO-00pa3oBaTeIbHBIX MEPOIPHUITHH, TpoBoAMbIX B Mpkyrcke. K JIHI0 poccuiickoi Hayku
JUIS IKOJILHUKOB U JKHUTENEH Topoja B 00JacTHOM rocyIapCTBEHHON YHUBEPCAIbHON HAaydHOU
oubmuoreke uMm. .M. MomuanoBa-Cubupckoro Oblia mpoBeeHa HAYyYHO-TIOMYJIApHAs JICKLUS
«Marnurocgepa u okpectHocTH» (K.¢.-M.H. Uenmano M.A.).

[Ipopomxunocs corpyaundectBo HOLL co mkonamu Upkyrcka. K JIlHIO KOCMOHaBTHUKHU
B pamkax MapadoHa «Hayka OTKpbIBaeT TalHBI» JUIs TIPENOIaBaTeNIed M ydanuxcsi Y COIbCKOTO
pailoHa mpouMTaHbl HAay4YHO-TIONYJspHbIE Jekuuu: «Pannodusznueckne MeTobl MCCIEIOBaHUS
BepxHel armocdeprl» (K.¢.-M.H. Jlebene B.I1.), «ConHie: kak u 3a4eM ero uszydaror (K.(.-M.H.
YenmanoB A.A.), «Marauthbie Oypu» (k.p.-m.H. Py6rioB A.B.). Opranu3zoBaHa cepusi BbIC3I-
HbIX Jekuuil B ooceparopusix UC3® CO PAH. Yuammecs MBOY COII Ne 19 r. Upkyrcka
nocetwiin Papnoactpodusndeckyto odcepBatopuio B 1. bamapsl, rie 03HaKOMHIUCH ¢ PabOTOM
Cubupckoro paguorenuorpada (demroxun I1.B.) . Yuammecs 9—11 knaccos mkon Ne 2, 3, 5, 10,
12, 15, 17 r. Upkyrcka u rumHazuii Ne 1 u Ne 9 r. Yconpsa-Cubupckoro nmocetmnu Mpkyrckuit
pasap HEKOrepeHTHOro paccesiHus. B mporpammy BoILIO MocelieHNe aHTEHHBI pajapa, 3aia 1e-
pPEeIaTYMKOB U JIEKLHs MO0 HAay4HBbIM 3aJadyaM, peniaeMbIM Ha paaape u B Uucturyre, «UpkyT-
ckuil pagap Ha ciyx0e Poguner u Haykm» (k.¢.-M.H. JIebener B.I1.). ['pynma coTpy1HUKOB BBI-
crynuiaa nepen ydammmucs Keiperckoi cp. mkosl (Bypsitus). Corpyaauku MHCTHTYTA TPOYH-
tanu jekuun «Cseuenue atmocdeps! 3emnn» (K.¢.-M.H. Bacunse P.B.), «Connne, 3emius u
okpectHocTH» (K.(p.-M.H. YenmanoB M.A.), «Comnme» (actn. Moteik WU.J1.). Cepuro u3 maru
HAYYHO-TIONYJIAPHBIX JieKimi «JIuku Beenennoity s sxuteneit . MpkyTrcka mpounrtain K.g.-M.H.
Kmumymikun /1.1O. B nentpe coBpemennoro uckyccrsa «Oroub». B pamkax ¢ecrusans «Hayka 0+»
B OmOmmoreke uMm. M.M. MomuanoBa-CuOMpPCKOTro MpoOBEIEHbI HAYYHO-TIOMYJISIPHBIC JICKIIUU:
«Kak notimare Mmonmuuto?» (TxaueB W.J1.) u «IIpoGiema mporao3a KOCMUYECKOH MOroap» (K.¢.-M.H.
Py61moB A.B.).

HOII n Coser nayunoit mononexku MC3® CO PAH npu nognepxkke UI'Y u Munu-
crepctBa obpazoBanus Upkyrckoit obnactu 12 anpens 2024 r. opranuzoBanu u nposenu Xli|
HayuHo-npakTu4eckylo KOH(pEpEeHIUIO0 MKOJbHUKOB «YeroBek u kocMmoc». B ¢dunanbHOM
YCTHOM JTare MpUHsUIM ydacTue yvamuecst 7—11 kiaccoB (23 uen.) u3 Anrapcka, Mpkyrcka,
Ycerp-Unumcka, [lenexosa, Ocbl, YepemxoBo, Ycombs-Cubupckoro a takxke u3 Hykyrckoro u
TynyHckoro paiioHoB. B moaroTroBke u nmpoBeneHnn KOH(PEpeHIMH MpUHUMAIN ydactue 18 co-
TpynaukoB MHcTuTyTa. B pamkax kondepennuu k.¢.-m.H. BacunseB P.B. mpounTtan nHayuHo-
MOMYJSIPHYIO JieKIHio «OnTHuueckue MHCTPYMEHThI oOcepBaTopuu Topbl». YYacTHHUKH, 3aHSB-
1IMe MPU30BbIE MECTa, ObUIM HArPaXKIACHBI IpU3aMu (TUIaHIIET, OECIPOBOAHBIE HAYITHUKH, PIOK-
32K, HaCTOJILHBIC UTPBI, CyBEHUPHI C JJOTOTHIIOM KOH(DEPEHIINN).

Heorwsemnemoii gacteio nestenpHocTa HOLL siBnsieTcst paboTa co cTyaeHTaMu (U3NIecKoro
¢axynprera UI'Y. CotpynnuuectBo ¢ Kadeapoi obmeil 1 kocmuueckon (puszuku u xapeapou
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panuo(U3NKU BKIIFOYAET B Ce0sl YTEHHUE JONOIHUTENBHBIX CHELKYPCOB, PYKOBOACTBO KYPCOBBIMU
U JTUIUIOMHBIME pabotamu. B 2024 r. Begymue ydensie MHCTUTYTA MPOYUTAIN KYPCHI JICKLIUH 11O
¢msuke ConHia, miasmel, HoHOChepsl 1 MarHuTOchepbl. [IpoBeeHsI clieyIonme MEpOpHUsITHSL:

* Crer. kypc «Pusuka OamKHEro KocMocay (3aB. 1ad. k.¢.-m.H. Knmumymkun J1.10.);

* Kypc nmekumit u mpakTudeckux 3aHsATHH «OOpaboTKa CHUTHAJIOB M H300paKeHUI
(B.H.C. K.(p.-M.H. KouaHOB A.A.).

* (OzHakoMmuTeNbHas MpakTuka ctyaeHtoB 1 kypca UI'Y B Baiikanbckoit actpodusuye-
CKot oOcepBaropun. PykoBoauTens npakTuku — K.¢.-M.H. bopoBuk A.B.

* (O3HakOMHTENbHAs MPAKTUKA CTYAEHTOB 2 Kypca «DPusukan, «Pagmodpusmka u 3Jek-
tpoHukay (K.¢p.-m.H. Kmumymkun /[ 1O., k.¢p.-m.H. JleGene B.IL., k.¢.-m.H. Beneuxuit A.b.,
K.¢p.-M.H. PyonioB A.B., n.¢.-m. 1. lemunoB M.JL., iBanoB E.®.)

* Bele3qHasa mpakTuKa CTyAEHTOB 3 Kypca, «Pamunodusnka U 3JeKTPOHUKA» Ha MOJIMTOHAX
NC3®. Crynents nocetnin Cubupckuii paguorenuorpad (m. bagaper), KOMIUIEKC ONTHYECKUX
uHcTpyMeHTOB (1. Topsl), MpkyTckuii pagap HeKorepeHTHoro paccessHus (1. Opza), 03HaKOMHJIMCh
C MPHUHIMIIAMUA pabOThl U HAYyYHO-UCCIIEIOBATEIbCKUMH BO3MOKHOCTSIMH 3TUX MHCTPYMEHTOB,
MOJTYYMJIA BO3MOYKHOCTh OOpa0OTKM M aHajM3a MOJydaeMbIX JaHHbIX. B Pagmoactpodusmueckoii
00cepBaTOPUM PYKOBOJIUTEh MPAKTUKH — K.T.H. ['yOMH A.B., OTBETCTBEHHBI HCIIOJHUTEIH —
K.¢p.-Mm.H. KowanoB A.A. B I'eodmsuueckoii o6cepBaTopruy pyKOBOAUTENb MPAKTUKH — K.(.-M.H.
Bacusbes P.B, orsercrBenHble uctionnutenu — K.¢.-M.H. CoipeHoBa T.B., TkaueB U. /1., x.¢.-M.H.
Oitnan A.B., k.¢.-m.H. beneuknii A.b., k.¢.-m.H. Enemckuit LK., 1.¢.-m.H. fciokeBuu 10.B.,
K.¢p.-m.H Ancatkun C.C., Ilognecusiii C.B., lllenkos A.[l., Ho6psiaun B.A. B o6cepBaropun
pamropU3NIeCcKOil TUarHOCTUKU aTMOC(hephl pyKOBOAUTENb MPakTUKK — K.¢.-M.H. Jlebenes B.IL.,
OTBETCTBEHHbIE UcONHUTENM — MBoHMH B.A., I'poMuk H.A.

Opranun3oBanbl Beie3aHbIC Jekiuu it cryaeaToB UT'Y u UpHUTY B obcepBaroputo pa-
TUo(QU3NYECKON AUArHOCTUKH aTMocdepbl «B3risa Ha mpobiaeMy KOCMHYECKOr0 Mycopa dyepes
WpkyTckuii pagap HEKOTepeHTHOTO paccestHus» (K.¢.-m.H. Jlebener B.I1.).

150



4.10. HayyHo-ucTopuueckasi padora

Lenpto co3maHus HaydyHO-MCTOPUYECKOM TPYINIBI ABISETCA COXPAHEHHE HCTOPUYECKHUX
apXMBOB, HAYYHO-TIPOCBETUTENIbCKAsI U yueOHO-00pa3oBaTeNbHas AeSITEIbHOCTb.

Ha ceromusamunil JeHb DKCIIO3UIASA BBICTABOYHOTO 3ajla BKIIOYaeT Oosiee 375 e€aUHUILL
XpaHEHUS.

B 3ame B HacTosmiee BpeMs IPOBOJUTCS IepepaclpesieieHue, pa3dop MaTepHaloB H
9KCIIOHATOB IOCJIE€ PEMOHTHBIX paboT. COCTaBIAIOTCS 3asBKM Ha U3TOTOBJIEHHME HOBBIX CTOEK
JUIS1 BBICTABOYHBIX IIUTOB.

B pamkax moamucannoro poroopa ¢ UpHUTY, B cocraB kotoporo BxoauT MHCTUTYT
apXUTEKTYphl, cTpouTenbcTBa M auzaiiHa (ACu/l, mupextop B.B. Ilemxos), Hama rpymnmna
IPOJO/KAET  CONMPOBOXKIAEHHE pabOT MO U3TOTOBJICHHUIO MPE3CHTAMOHHBIX MaKeTOB
obcepBatopuit UC3® CO PAH cunamu CTyZIEHTOB B paMKaX KypCOBOT'O IPOCKTHUPOBAHUSI.

[TponomkeH MOMCK HOBBIX 3KCIIOHATOB, CO3JJaHUE U PecTaBpallis albOOMOB.

B l'ocynapctBenHoM my3ee kocmMoHaBTukH uM. K.O. [luonakosckoro B Kamyre oTkpbuiach
U MPOXOJUT B HacTosilee BpeMs BbicTaBka «CoNHIIE U KU3Hb 3eMJIU», Ha KOTOPOM OCBelleH
MIUPOKUKA creKTp TeM 1o ¢usuke CoJHIA, UCTOPHUHM €ro HaOIIOACHUS, COJHEYHO-3€MHBIM
cBm3sM. Ham HWeCTHTYT mpuHsn B Hel ydactue. [lo mpochbe HaydyHOTO COTpyAHHKA
actpoHomuueckoit obcepBatopun MUK um. K.D. IluomkoBckoro AusekceeBa AJeKcaHApa
KOpweBrya, Mbl moAroTOBUIN (GOTO- U BUJEOMATEPHAIIBI, UCTOPUUECKHE CIIPABKHU.

B cootBercTBUM ¢ rpaduxoMm mocemeHuii odcepBatopuil Ha 2024 1. MBI MOOBIBAIN B
CastHCKOM COTHEUHOU 0OcepBaTopuu. Pe3ynbTaTom mocemenus cTana KOJUIEKITUs COOCTBEHHBIX
¢oro u, cornacHo wiany «Hascrpeuy 300-neturo Poccuiickoit akagemun Hayk» Ha 2024 rox, 13
HOSIOpsI OTKpBITA BBICTaBKa moj oOmmM Ha3zBanueMm «Hayunswiii yposenp MC3d CO PAH —
nepBble MO3MLMU B Mupe!», Bkmovas creHasl «Kak mocTpouts Teneckon? (ABaIlaTUIIETUIO
BBOa B cTpoii MK Teseckorma mocBsimaeTcs)».

B teuenne roga 8 UC3® CO PAH npoum cieayronme BbICTaBKU:

e «Ham MucTHTYT — Hama ropaocte» — K r00miero B.M. I'puropseBa, BbIIaroIerocs
ydeHoro B oonactu ¢pusuku CoiHIa.

¢ «3050TbIe IOOMIAPBI» — B YECTh COTPYIHUKOB ¢ S0-IETHUM CTakeM padoThI.

e «[lmanera «CremaHoB» (Stepanov)» — KpbIMCKHE acTPO(GM3MKH Ha3Bald MAayko
maHeTy uMeHeMm Brmamuvupa EsrenneBuua CremanoBa. BeictaBka mocssimmaercst 110-nenmmro co
JTHS €70 POKJICHUS.

e «Jla 3mpaBcTByeT BecHa!» — MeEpONpUsITHE C BBICTABKOM U  KOHIIEPTOM,

OpraHW30BaHHOE TIPH MoIepkke [Ipodcoro3Horo KOMHUTETa, MPOILIO B MAPTE B BHICTABOYHOM
s3aime UC3dP CO PAH.

e «UYenoBek M KOCMOC» — 9Ta BBICTaBKa coOpana Bech apXuB KOH(EpeHIMHd s
IKOJILHUKOB, KOTOpbIe exeroano ¢ 2010 r. mposoaut UC3®d CO PAH.
[ ] «HaqubIe ANHACTUMU)» — BbICTABKa Hpe,Z[CTaBI/I.Ha TpI/I ITIOKOJICHU A y‘IGHBIX,

COCTaBUBILUX IMHACTHIO, OCHOBATeNIEM KOTOpoi ctail Bnagumup EBrenbeBnu CrenaHos.

Bce BbIcTaBKuM ObLIN MpeCTaBIEHbl HA CTEH/IAX U MOMOJHMIN KOJUIEKLINIO aIbOOMOB.

B Hactosmiee BpeMs MPOBOIUTCS pECcTaBpalMs CTAapbIX CTEHIOB M IUIAHIIETOB, pa3zdoop
JKCIIOHATOB TMocie peMoHTa. llosBmiiack BO3MOXKHOCTH  BBINOJIHUTH IUIAH DKCKYPCHU
«Hagcrpeuy 300-netuto Poccuiickoil akafgeMuu Hayk». «Y IMBUTEIbHBIE MOMEHTHI U3 >KU3HU
Nuctutyra»; «Jloctuxenns yuenoix MC3® CO PAH wnm kak TpyaeH nyTh B HayKy»; «[Ipoekt
rOCyJapCTBEHHON BaxXHOCTH», «Mexay paccBeTOM M 3akaTom». HMHCTUTYT mnoceTunu
IIKOJIbHUKH, CTYAEHTHI, acCnupaHThbl, COTpyAHUKU U TocTd MC3®D CO PAH. CBou BrieuatiieHus
Y TIOKEJIaHNS TOCETUTEIN OCTABHIIN B )KypHaJle OT3bIBOB.
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4.11. Padora CoBera Hay4Hoil Mos1oaexxu UHCcTHTYTA

Hoseiit cocraB Coera HayuHoit mononexu (CHM) Obin u36pan Ha OOmem cobpaHuu
HayyHo Monoaexu Muctutyra 20.12.2023 r. B coctaB CoBeTa BXOIUT 9 4eI0BEK, B TOM YHUCIIE
npencenarens K.¢.-M.H. A.B. PyOros.

B 2024 r. coctosnocs 11 3acenanuid, rae 00CYKIaauch OpraHU3aIis | POBEICHNE MEPO-
MPUSATUNA, MOJIOICKHBIX CEMUHAPOB, PACCMATPUBAIIUCH KaHIUJATYPHI ISl y4acTHsl B KOHKypCax
U TPaHTax, MPOBOAWINCH KOHKYPCHI Ha MOAJIECPKKY HAyUYHBIX KOMAHIUPOBOK MOJIOABIX YUEHBIX
NC3® CO PAH.

[Tpu wenocpencrBeHHsiM yuyactun CHM B MHCTHTYTE OBLT BriepBBIC MpoBeaeH JleHb OT-
KPBITBIX JIBEpEH AJI HIKOJBHUKOB U cTyneHTOB (puc. 4.11.1). Ilepen roctaMu BBICTYNIHUIIN BbI-
nyckHuku Maructparypsl MC3® CO PAH, acniupantel lenkoB Anekceit 1 Moteik Winbsi, Mo-
noneie KaHauaaTel Hayk KynpsisiieBa Anacracus u Py6mnoB Anekcanap, acnupanT ['pomuk Hu-
KUTa U MJIAIIIAA HaydHbIH coTpyaHuKk CeToB ApTeM, a Takke 00jee ONbITHBIC KoJiern: AH(u-
HoreHToB C.A., Muxaiinosa O.C., fcrokeBnd }O.B. u 3aB. 0T1€710M aciupaHTypbl U MarucTparypsl
benoycosa E.I1. Bcero B Mmeponpusitun npussuin ydactue 6omnee 40 crynenroB UT'Y u UPHUTY,
a taxoke mKronbHUKN YOV «Touka Oymymieroy.

B pamkax /l[Hell Hayku npoBeIE€HA MHTEIUIEKTYaJIbHAsI BUKTOPUHA C YYaCTHEM MOJIOJBIX
YUEHBIX U3 PA3HBIX HAYYHBIX HHCTUTYTOB AKaJeMIopoaKa.

Jlig MonosibIX COTpYAHUKOB MHCTUTYTAa OBUIM MPOBENEHBI CEMHHAPHI C MPAKTUYECKUMU
COBETaMH I10 TPEACTABICHUIO PE3YIbTATOB CBOUX MCCIEIOBAHUN HA aHTIIMHCKOM SI3bIKE M 0030-
POM BO3MOXKHOCTEH MPUMEHEHHsI COBPEMEHHBIX TpadUyecKUX MPOLECCOPOB Ui MOTOKOBBIX
BBIYMCIICHU.

B 2024 r. 6b110 TpOBEICHO 15 aHTIOS3BIYHBIX MOJIOACKHBIX CEMHHAPOB, HA KOTOPHIX MO-
nojble COTpyAHUKN MHCTUTYTa YUUITUCh MPEACTABMIATh HAYUYHbIE U HAYYHO-TIOMYJISIPHBIE TOKJIA b
Ha aHIJIMHCKOM SI3bIKE NEpe]l AyAUTOPUEN U MPAKTUKOBAIM HABBIKM Pa3rOBOPHOTO aHIIIMHCKOIO
s3bika. K ygacTuio B ceMuHapax ObLT PUBIICUEH CIICIMATUCT TPYIIIBI epeBoUnKoB MHCTUTYTA.

B xonkypce Ha nmpemun umeHu Boiaaromuxca yuyeHbix CO PAH yuactBoBanu IlluxoBues
Aptem u PyOroB Anekcanap. O6a kanauaaTa BEICTYNIWIN C JOKJIQAAMU HAa OTKPBITOW Hay4HOU
ceccun O0BEAMHEHHOTO YUeHOTo coBeTa 1o ¢pusndeckum Haykam CO PAH.

Jlnst ydacTusi B KOHKypce Ha MMEHHYIO CTUIIEHAuIo TyOepHaTopa MpkyTckoit oGnactu ac-
nupanTaM (aabIOHKTaM) TOCYAapCTBEHHBIX OOpa30BaTEIIbHBIX OpPraHU3AIMKA BBICIIETO 00pa3o-
BaHUS M HAy4YHBIX OpraHm3auuii B VMpKyTcKoil 00iacTu peKOMEeHJO0BaHBI aclupaHThl Mapdyk
Poman, IlamcyrnuaoBa HOmus, ®enene Bukrop. Pacnopsokenunem rybepratopa HMpkyrckoid
obmactu Ne 390-p ot 6 nekabpsa 2024 r. acnupaHTke 4-T0 rojga o0ydeHHs MO0 HAyYHOU CHeEIH-
anpHOCTH 03.06.01 «®du3uka u actponomus» lllamcyrnuaoBoit FOnuum HacumoBHe Oblia mpu-
CYXJI€Ha UMEHHAas CTUIICH US.

Ha couckanmne menanu PAH ¢ npemueil 11t MOJIOJBIX YYEHBIX MO HampaBieHuo «Okea-
HoJorus, ¢pusuka armocepsl, reorpadus» BoBUHYT TkaueB VBaH, mo HampasieHuio «OO0rmas
¢dbusuka u actpoHoMus» — AHHEHKOB Bragumup, PyorioB Anekcanap u CmorpoBa Exarepuna.

Corpynaukun MC3® CO PAH llenpuxk Mapk, [loanecHsiii Anekceli, fIxkoBinea Mpuna
MPUHSIN y49acThe B Typrioxone monoaexu Hpkyrckoro ¢ummana CO PAH ¢ 12 mo 15 utons
2024 r. nna ycraHoBKH Karicyisl BpeMeHH B mupke ITuka CO AH (Tynkunckas gonuna, Byps-
THsI) B CBSI3M C MIPa3IHOBaHUEM 75-JIeTHsl akageMuueckor Hayku BocTtounoit Cubupu. Mosobie
yueHbIE MPOJEMOHCTPUPOBAIN XOPOLIYI0 (PH3UYECKYIO MOJTOTOBKY M YCIEIIHO IPEOI0JIETH
Mapupyt kareropuu 1KC.

belmn poBenieHbl JB€ HAy4YHO-TIIOMYJISIPHBIX JIEKIUHU B [ 0Cy1apCTBEHHON YHUBEPCAIbHOMU
Hay4yHOU OuOmmoreke um. .M. MomganoBa-Cubupckoro.

Ha nocrosirHo#i ocHoBe CHM npoBOIUT pacchiikKy WH(GOPMAIMH MO 3IEKTPOHHON OYTE O
HOBBIX KOHKYpPCax Ha IOJIy4eHHE IPAaHTOB, CTUIEHANM U MPEMUN I MOJIOABIX y4ueHbIX. Pery-
JSIPHO pacchutaeTcss MHGOpMAIMS O MPOBOAMMBIX HAYYHBIX POCCHMCKHX U MEXIYHAPOIHBIX
KOH(EPEHIUSX U APYTUX MEPOTPHUSTHUSIX.
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B Tenerpam-kanane https://t.me/snm_iszf oprannzoBaHo HHOPMUPOBAHHE MOJIOJBIX YUEHBIX,
aCMMpPaAHTOB, MAarCTPAHTOB O NPEACTOSIINX MEPONPUATHSIX, KOHKYPCAaX, HOBOCTSIX, a TAKIKE pa3Mme-
IIEHHE 1a0JIOHOB IOKYMEHTOB U JIpyTrasi 1ojie3Hast nHpopMarus.

[Ipoomxkancss eXeroHbll KOHKYPC HNOAJEPKKHA HAYYHBIX KOMAaHIMPOBOK MOJIOJBIX CO-
tpynuukoB MC3® CO PAH. Llenpio KOHKypca SIBISETCS MOMOIb MOJIOJIEKU B MIPEICTaBICHUN
CBOMX palOT Ha KOH(EPEeHIUIX, B3aUMOJICHCTBIE MOJIOABIX YUEHBIX C MHOTOPOAHUMH KOJUIETaMH,
HaJla)KUBAaHUE HAYYHBIX CBsI3€H, 00yuyeHHE MOJIOJIEKU MOUCKY aJbTEPHATHUBHBIX (BHEOIOIKET-
HBIX) HICTOYHUKOB (DMHAHCHPOBAHUSI CBOMX HccienoBanuil. B pamkax konkypca B 2024 r. CHM
nojyiepskan 8§ KOMaHAUPOBOK MOJIOJBIX COTPYAHUKOB MIHCTUTYTA, B TOM YncIie 2 3apyOesKHBIX.

CHM yyacTBOBaJI B OpraHU3aIMU €KETOJHOT0 MOOIIPEHUS JTYUYIINX aCHPAHTOB MO UTO-
ram rojoBoit arrectanuu. CHM exerogHo nmpoBOAUT KOHKYPC MPEMHI acCUPaHTOB, OCHOBHAS
3aJja4a KOTOPOTO COCTOUT B MOBBILICHUH KauecTBa pabOTHI aCIUPAHTOB.

CHM yuacTByeT B opraHuzanuy Jocyra Mojojplx yueHslx MHctutyTta. [IpoBenens! Beuepa
HACTOJIBHBIX WI'P M Bedepa TaHUEB. [ HallaKMBAaHWS TOPU3OHTAIBHBIX CBSI3€H MEXIY MOJIO-
IBIMUA yYEHBIMU OBUTH OPTaHW30BaHBI Mpa3THOBaHUE [[HS JIETHETO CONHIIECTOSTHHUSI U MOJIOJEK-

HbIi1 HOBBII o1, B paMKax KOTOPBIX MPOBEIECHBI TAMOMIITUHTOBBIC UTPHI.
—— ’ -
| | ey
T — — e, ;i . I ////

-

Puc. 4.11.1. Yuactauku [us oTkpeITeX apepeir UC3® CO PAH, 5 mas 2024 T.
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4.12. TIpoBeeHre HAYYHBIX MePONPUATHI

12 anpenst 2024 r. B Uactutyre npomwa XIII Hayunas koHpepeHIUs MIKOIHbHUKOB «Yero-
BEK M KOCMOC», IpUypoueHHas Ko J[HI0 KocMOHaBTUKH U nocsaueHHas 300-neturo Poccuiickoit
akagemuu Hayk. Opranuzaropom Beictynmi MC3® CO PAH npu ydactuum Hpkyrckoro rocy-
napctBenHoro ynusepcuteta (MI'Y) mpu uHdopmanmonHoi noanepxkke Munucrepcrsa odpa-
3oBaHus Mpkyrckoil o6mactu. DTa KOHPEPEHIUS MPOBOJAUTCS €KErOHO C IENIbI0 Pa3BUTUSA Y
IIKOJIBHUKOB MHTEpEca K aCTPOHOMHUU U MCCIIEJOBAHUSAM KOCMHUECKOTO MPOCTPAHCTBA, (OPMHU-
pOBaHMS CTPEMJICHHUS 3aHMUMATbCsSl UCCIIEOBATEIbCKON pabOTON, O3HAKOMIJICHHS y4aluXcs U
[IEIaroroB ¢ HOBEWIIMMHU pe3y/lbTaTaMH MCCIIEJOBAHUN B JAHHBIX OONacTsAX Hayku. O4HOMY
3Tamny MpeAlIeCTBOBAJ MOATOTOBUTENBHBIN MEPUOA, BO BpeMsl KOTOPOTO ydalluecs TOTOBHIIN
IPOEKTHI-MCCIEI0BAHNUS 110/ pyKoBoACTBOM coTpyaHukoB MC3® CO PAH. B ¢unansaOM yCT-
HOM JTalle MpUHsUIA ydactue ydammuecs: 7—11 kmaccoB (23 yen.) u3 Anrapcka, Upkyrcka, Ycrb-
Nnumcka, Illenexosa, Ocbl, YepemxoBo, Yconba-Cubupckoro a takxe u3 Hykyrckoro u Ty-
JYHCKOTO PailoHOB. B moaroroBke u mpoBeneHUH KOH(PEPEHIMU NMPUHUMAIA ydacTthe 12 co-
TpyaHukoB MHcTuTyTa. B pamkax koHdepenmu corpyaaukom Mucturyra k.¢.-m.H. P.B. Bacu-
JbEBBIM OblIa MpOYMTaHA Hay4yHO-TIOMyJspHas jekius «Kak yBuUIeTh MarHUTHYIO Oypro.
Y4acTHUKY, 3aHSBIINE MPU30BBIE MECTa, ObUIM HArpaXkJeHbI mpu3amu (TUTAHIIET, HAYIIHUKH,
PIOK3aKU, HACTOJIbHBIE UTPHI).

C 1 no 7 cenrs16psa 2024 r. UC3® CO PAH coBmectHO ¢ MpKYyTCKMM TOCYAapCTBEHHBIM
YHHUBEpCUTETOM, (pu3ndyeckum ¢GakyIbTeToM MOCKOBCKOTO TOCYAapCTBEHHOTO YHHUBEPCUTETA
uM. M.B. JlomonocoBa (MI'Y), Poccuiickum HOBbIM yHHBepcuTeToM (PocHOY) nposenu cras-
IIyI0 TPaJIuIMOHHON MexayHapoaHyo balKalbCKyr0 MOJIOAEKHYIO HAYYHYIO MIKOJY 1O (QyH-
JaMeHTaJIbHOU pu3uke «Du3nyeckre Mpoueccsl B KOCMOCE M OKOJIO3EMHOU cpesie» U B €€ pam-
kax — XVIII Kondepenmnuto Momoapix yueHbix «B3zanmoseiicTBre mojield U U3JIy4eHHS ¢ Bellle-
CTBOM», TOCBSIEHHBIE (DyHIaMEeHTalIbHbIM Tpobiemam ¢usuku ConHia, armMochepsl, HOHO-
cdepsl 1 MarHuTOChepsl 3eMIIM, KOCMUYECKUX JIydeH, acTpOU3UKH, COTHEUHO-3EMHBIX CBSI3EH,
pannou3MKH, HOBBIM METOAaM M3MEPEHHUI M MOJCIUPOBAHMS, PA3BUTHIO SKCIIEPUMEHTAIBHBIX
uccinenoannii. Meponpusitue nocpsimieHo 300-netuto Poccuiickoi akageMuu HayK.

BII®®D-2024 Bkioyana BONPOCH! SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX MCCIICTOBAHHM
¢busuku CosHia, 0K0JI03eMHOT0 Kocmudeckoro nmpocrpanctsa (OKII), armochepsr u nonocde-
pBI 3eMIIH, a TAKXKE COJIHEUHO-3EMHBIX CBsI3€il, KOCMMUYECKHUX JIy4ei, CTPOSHHs MaTepuH, (pu3nku
3JIEeMEHTApHBIX YAaCTHUIl U MEXKIUTAaHETHOM cpepl. KiltoueBbIMH SBISUIMCH BONIPOCHI KOCMUYECKON
norojpl: BozaeicTBre ConHIIA HA MEXKIUIAHETHYIO CpPey M OCBaMBAEMBIN 4EJIOBEKOM OJIMKHHUNA
KOCMOC, BKJIIOYas BIMSIHHE KOCMHUYECKOM MOro/bl Ha paboTy UHKEHEPHBIX CUCTEM, CUCTEM CBS-
3, HABUTAIlMH, PaIUOJIOKALINH.

B coorBercTBUM ¢ 0003HaYeHHON TeMaTUKON I yreHus jeknuid Ha BIIIDD-2024 Onuin
npuriameHs! K.¢g.-Mm.H. AOynun Aprem AnaronseBud (Mocksa, U3BMHWPAH), akan. PAH bucu-
kano Imutpuit Banepresuu, (Mocksa, HII®M, UA PAH), n.¢.-m.H. brarosemenckas Haranbs
®enopoBna (Cankr-IlerepOypr, AAHWUN), akan. HAHDB, unoctpanusiii uien PAH Jlorunos
Brnagumup ®enoposuu (benapycs, r. Munck, Uactutyt npupogonons3oBanuss HAH benapycn),
K.¢p.-M.H. MsrkoBa Wpuna Hukomnaesna (MockBa, MI'Y, HUUAD MI'Y), x.¢p.-m.H. Cypaun
Brnamgumup I'eoprueBnu (Mocksa, TAUII MI'Y), a.¢.-m.H. laiixucnamoB Unsaap @aputoBud
(HoBocubupck, NJId CO PAH), Yonggiang Yao, Prof. (National Astronomical Observatory of
China, Chinese Academy of Sciences).

Bo Bpems kpyrioro croiia 00CyKAaaiCh UTOT'H HAYYHO-MCCIIE0BATENbCKIX UHTEHCUBOB,
npoBoIUMBIX B paMkax BIIIDD-2024 ¢ 26 aBrycta mo 1 ceHTSIOps Ha yHHKaIbHOM 000pyAOBa-
Huu B obcepparopusix UC3® CO PAH:

1. Cubupckuii paguoremmorpad B Pagunoactponomudeckoit ooceparopuu um. mpod. I'.51.
CwmonbkoBa. Kyparop unrencuBa — a.¢.-m.H. JlecoBoii Cepreit Bnagumuposuy.

2. Kommiekc ontudeckux HHCTpyMeHTOB B ['eodusnueckoii oocepBaropuu. Kyparop un-
TeHcuBa — K.¢.-M.H. BacunbeB Poman Banepresuu.

3. Pamap nekoreperTHoro paccesuusi B O0cepBaTopun paguopu3MUeCKOl TUarHOCTHKU
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armocdepsl. Kypatop nntencnBa — k.¢.-M.H. JlebeneB Banentun [1aBnoBuu.

B pa6ote BIID®D-2024 npuHsiu ydyacTrue CeHaIUCTh U3 12 TopoaoB u 34 opraHu3ammit
Poccwuiickoit @enepanuu. B o01ieil cnokHOCTH OBLTO 3aCiyIIaHO 8 TJICHAPHBIX JOKIJIAIO0B (B
pamkax BIID®D-2024), 47 creHnoBbIX U 57 YCTHBIX JOKJIAIOB, a TaKXKE MPOBEACH KPYTJIbIA
croi. Bo Bpems Bwle3qHOTO 3acenanust Ha Cubupckuii paguorenuorpad (ypounme bagapsi) mo-
JIO/IBIM YUYEHBIM paccka3aju 00 YCTPOWCTBE U CTPYKTYype pamauorenuorpada, a Takke 00 OCHOB-
HBIX MPOLIECCAX U SIBICHHUIX, KOTOPhIe MOXKHO Ha0r01aTh Ha CONHIIE C TOMOIIBIO HHCTPYMEHTA.
Jlexkmuio mpounTan 3aMeCcTUTENh JUPEKTOpa M0 HaydHO-HccheaoBaTenbckon pabore NC3D CO
PO PAH k.¢.-m.H. Cepreii Bnanumuposuu JlecoBoii.

Ha xoH(epeHnn MONOABIMU YUYE€HBIMHU, ACTIUPAHTAMH U CTYACHTaMH ObLIHM MPEICTABICHBI
JOKJIAJIBI TIO CTIEAYIOUTUM HAIPABICHHSIM:

A. Actpodusuka u ¢pusuka ConHIa;

B. ®usuka armocepsl 3emin, BKIIOYas OKOJIO3EMHOE KOCMUYECKOE ITPOCTPAHCTBO;

C. luarHoctrka eCTeCTBEHHBIX HEOAHOPOIHBIX Cpel U MaTEMaTHUECKOe MOJICITUPOBAHHE.

Jns onpenenenus nodeaureneit XVII Kondepenimm MomoapIX yueHbIX ObUIO YTBEP)KICHO
AKCIIEPTHOE XIOpU B cocTaBe 14 demoBek moja pykoBojcTtBoM K.(.-M.H. [[.}O. Knumymkuna. ITo
UTOraM KOH(EPEHLNH KIOPU MPUCYAUIIO 32 YCTHBIEC TOKJIAJbl OJHO MEPBOE MECTO, ABA BTOPHIX,
TPH TPETHUX, a TAKXKE TPU MPU3OBBIX MECTA 33 CTCHIOBbIE TOKIA IbI.

[ToGenuTenu cpean yCTHBIX TOKJIATUYUKOB!

HyxanoB Unbs AnekceeBuu (Mocka, MI'Y, UKW PAH) 3a noxnan «/ccnenoBanue »Bo-
JIOIUHM SHEPreTHMYECKOro CHEeKTpa (IyKTyalMid COJIHEYHOTO BETpa B paMKax 000JI0UeHHOM
MI ' I-monemm» (MU.A. lykanos, E.B. FOmkosg, JI.Jl. CoxonoB) — 1 mecTo;

MuxaiinoBa Onbra CepreeBna (Upkyrck, MC3® CO PAH) 3a noknan «9KcnepuMeHTallb-
HOE JT0Ka3aTeNbCTBO CYIIECTBOBAHUS HKBATOPUAIHLHOTO PE30HATOpPA Ui BOJIH Auana3oHa Pcl B
marautocgepe» (O.C. Muxaitnosa, [I.LH. Marep) u CmorpoBa Exarepuna EsrenbeBna, (Up-
kyrck, UC3® CO PAH) 3a nmoknan «['eHepanusi reoMarHuTHBIX mynbcanuidi PC4-5 motokamu
SHEPrUYHbIX YacTul] B nHeBHOU MmarHutocgepe» (E.E. Cmorposa, O.C. Muxaiinosa, I[1.H. Ma-
rep, 1.}O. Knumymkun) — 2 mecTo;

Crpekanosa [Tonuna Bnagumuposna (Cankt-Iletrepoypr, 'AO PAH; n. Hayunsiii, KpAO
PAH) 3a noxnan «MccnenoBanue CTpyKTyphl U TapaMeTpoB (pakembHBIX 00pa3oBanuii Ha COHIIE»
(ILB. Crpekanosa, B.B. Cmupnosa, }O.A. Harosunsin), [lInmko Buktop Anapeesuu (Tomck,
HNOA PAH) 3a noknan «OnTudeckue MOJEIH JISSTHBIX KPUCTAIIJIOB IMEPUCTON 00Ta9HOCTH IS
3aJ]a4 aKTUBHOT'O JTMCTAHIIMOHHOTO 30HaupoBanHus atMocdepb» (B.A. Iumko J[.H. Tumodees,
H.B. KycroBa, T.B. PycckoBa, A.B. Konomonkun) u Teimryk Onecss BnagumupoBra (SIkyrck,
NK®UA CO PAH) 3a moknan «Peructpauus nByx coObITui Me3ochepHOro 6opa B CBEUCHHH
HouHoro Heba Hax SAxyrueit» (O.B. Teimyk, N.W. Kontosckoi, C.B. Hukonamkua) — 3 mecto.

[ToGenuTenu B CEKIIMU CTEHOBBIX JOKJIA/I0B!

Bepmuann MBan Makcumosuy (Huxuauit HoBropon, UII® PAH) 3a noknan «JIaGoparop-
HOE MOJICTUPOBAHHE HMITYJIBCHOTO 3JIEKTPOMAarHUTHOTO H3JIYYEHHUS MOJHHEBBIX Ppa3psioB»
(UM. Bepumnaun, N.YO. 3ynun, M.E. I'ymun, T1.A. Muxproxos, FO.B. Illmroraes, A.A. Hcto-
MuH) — 1 mecTo;

Ky3spmunikuit Anekceit Bnagumuposuu (Mpkyrck, UC3® CO PAH) 3a moknan «Kpusas
MIOTJIOIIEHUSI M YIJIOBOE paclpesielieHne aTMOC(EpHBIX MIOOHOB BBICOKHMX SHEPTHH B BOJHOM
cpene: HOBBIN pacueT» (A.B. Ky3pmunknmii, A.A. KouanoB) — 2 MecTo;

Kucmuusiaa Mapuna Anexcannpossa (Momxkap-Omna, IIT'TY) 3a goknan «CeHcopHas ua-
THOCTUKA Tpele’abHON MOJIOCH YacTOT TPAaHCHUOHOC(EpHOro KaHalla B YCIOBUSX BO3AEHUCTBUS
necrabummsupyommx gaxropos nonochepsn» (M.A. Kuciuipiaa, A. A. Kucmumpia) — 3 Mecro.

Y4acTHUKH, 3aHSBIINE TPU30BBIE MECTA, OBLIIM HATPaKICHBI IpU3aMH (HOYTOYK, IJIAHIIIET,
HAYITHUKH, BHEIITHUE JTUCKH).

Xropu oTMETHIIO BBICOKHI ypOBEHBb MOOEIUBIINX JOKJIAIOB, a TAK)KE MHOTHX APYTUX, HE
MOJTYYHMBILIUX ITPU30BBIE MECTA, HO MOJHOCTHIO OTBEYAIOIINX 110 COJCPKAHUIO U TPEACTABICHUIO
YPOBHIO POCCUMCKUX M MEXKTYHAPOIHBIX KOH(PEPECHITHI.
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C 9 no 13 cents6ps 2024 r. UC3® CO PAH u HanmoHanbHbIA HEHTP KOCMUYECKUX HC-
cnenoBannii Kuratickoii akanemuu Hayk (KAH) nmposenu B 1. Upkyrcke ouepeanyo 15-10 Poc-
cuiicko-Kuraiickyro koH(pepeHnuio mo kocmMudeckor moroae. Kondepennus Oblia MOCBSIIEHA
Pa3BUTHIO COTPYJHHUYECTBA B paMKax MEXIYHApOJHOIO MpoekTa «MepuauOoHaIbHBI Kpyr»
(IMCP) u mpoxouia B paMKaXx CIeIYIOIINX CEKIIU:

(1) T'eoaddexruBHbIe porieccl Ha COJIHIIE U B MEXKILIAHETHOM Cpe/Ie;

(2) BawusiHME COJTHEUYHBIX MTPOIIECCOB HA MATHUTOC(EPHBIC SBJICHUS;

(3) Dusmueckue MPOIECCH B CPEeIHEH U BEpXHEH aTMocdepe;

(4) CoBpeMeHHbBIC METOJBI U UHCTPYMEHTBI TeIHOreO)U3NICCKUX HCCICIOBAHUN B paM-
kax IMCP.

B pabore koH(pepeHIH TpUHSIIA ydacTHe 76 YelloBeK U3 Hay4YHbBIX opranuzanuii Poccun
n Kwuras: npencraButenu MC3® CO PAH, HayuHo-uccinenoBaTenbCKOro UHCTUTYTA SIACPHOM
¢usukn umenn J[.B. Ckobenbiibina MI'Y, MHcTHTyTa KOCMHueckux uccienoBanuii PAH, Un-
crutyta ¢usznku 3emian umenu O.10. lImunra PAH, 'maBHO# acTpoHOMHUYECKOWH 0OCepBaTOpUH
PAH, Nuctutyra kocmodusznyeckux uccinenoanuii u asponomun um. F0.I'. Iladepa CO PAH,
CamapcKoro rocy1apcTBEHHOIO YHUBEPCUTETA, a Takke HalMoHaIbHOrO HEHTpa KOCMHUYECKHUX
uccnenoBannii KAH, Haunonansabix acrpoHoMuueckux odcepBatopuiit KAH u lllansayHckoro
yHuBepcuTeTa. Hayunas mporpamma Bkirouana 59 yCcTHBIX JOKJIAIoB (B TOM uucie 1 mieHap-
HBI ¥ 8 TpUTIaleHHbIX) U 23 cTeHI0BbIX. Bo Bpems Bwie3nHOM ceccuu B Pamnoactpodusnde-
ckyto oocepBaropuro UC3® CO PAH ydactHukam KoH(pepeHIIH Oblia IPOBEIeHa SKCKYPCHS U
noka3aHbl n3o0pakenus: ColHIa, TOTy4YeHHbBIE ¢ TOMOIIbI0 CHOUpcKoro paguorenuorpada.

B xone xoHbepeHIMN NpeCcTaBUTEN POCCHIUCKON M KUTAWCKOW CTOPOH JOTOBOPHIIMCH
WHULIMUPOBATH COBMECTHBIE HAay4yHbIE MCCIEIOBAHUS B paMKax MPOrpaMMbl POCCHUUCKO-
kutalickux rpantoB PH® u 'OEH, a takyke mpoBOAWTH HAyYHOE COTPYIHHYECTBO HA YPOBHE
OT/ICNIbHBIX MHCTUTYTOB M YHHMBEpCHUTETOB. bbln moanucan MeMopanaym o B3auMONOHUMaHUU
Mexny [lanayasckum yauBepcutretoM u UC3® CO PAH. B memopanayme npeacTaBieHbl OC-
HOBHBIE O0JIACTH COTPYTHUYECTBA MEKIY YUPEKIACHHUSIMH (B TOM YMCIIE COBMECTHas paboTa B
pamkax Poccuiicko-KuTtaiickoro neHTpa mo kocMuueckoi noroze u no npoekty IMCP), nenu u
HAMEPEHUs CTOPOH, a TAK)Ke 0OTOBOPEHBI OCHOBHBIE MMYHKTHI peaTU3aIli MEMOPAHTyMa.
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4.13. YyacTHe B BBICTABKAaX

Ha nocrostHHO aeiicTByromieil BeicTaBke pazpadborok Cubupckoro otneneHus B Hosocu-
oupcke aemonctpupyroTes mianmers MC3®d CO PAH:

o Cubupckuii paguorenuorpag;

o Upkyrckuii pagap HekorepeHtHoro paccesinust MC3® CO PAH;

e Actponomuueckuit komriekc MC3® CO PAH,;

e DKCIEpUMEHTAIBHBIN Tennoreodusndeckuii komruiekc oocepsatopuii MC3d CO PAH.

Ha noprane O6bveanneHHoro ydeHoro coseta no ¢usuueckum Haykam CO PAH pazme-
HIEHbI MaTepualbl Mo pa3padborkam MHcTuTyTa:

e ABToMarHueckas o0paboTKa M MHTEPIIPETAls HOHOTPAMM HAKJIOHHOTO 30HIUPOBAHHUS
HenpepbiBHbIM JIUM-curnanowm;

e OHO30H] BEPTHKAIBHOTO M HAKJIOHHOTO 30HIMPOBAHUS HOHOC(HEpPHI HEMPEPHIBHBIM
JIUM-curaainom «orozoHa-MCy;,

e JlMarHoCTUYEeCKH KOMIUIEKC Ha 6a3e MHOTrO(yHKIHOHAJIHLHOTO MOHO30HJA C WCHOJIb-
30BaHHUEM CUTHAJIOB C JIMHEHHOW MOJYJISIIUEH YaCTOTHI.
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4.14.2. YyacTHe B HAy4YHBIX MepPONPUATHAX
Poccuiickune

1. Cosemanue «Mojenu kocMuueckoi moronb», 15 suBaps 2024 r. HUMAD MI'Y, r.
Mockaa.

2. Kouogepenmuss «Manble KOCMHYECKHME ammapaTbl: HAyYHBIA, TEXHHYECKHH,
MPUKIIATHON 1 00pa30BaTENbHBIN aCTIEKThI», 25 ssuBaps 2024 r., r. Cankt-IleTepOypr.

3. Hayuno-npaktudeckas koHpepeHIHs «Pe3yabTaTbl 000CHOBaHUS MPOSKTHOTO 00JINKa
CHUCTEMBl  MH(POPMAIMOHHO-AaHAIUTUYECKOTO  OOecredeHns 0e30MacHOCTH  KOCMHUYECKOH
JESTEIBHOCTH B OKOJIO3EMHOM KOCMMYECKOM IpocTpaHCTBE «Miteunslii myTh», 30-31 sHBaps
2024 r., r. Mockaa.

4. 19-1 exeromHas koH(pepeHuus «Pusmka 1wiazmMel B CosiHe4HO# cucteme», 5-9
¢deBpans 2024 r., UKW PAH, r. Mockaa.

5. PabGouee coBemanue «OOCyKIeHHE TEXHHYECKOT0 OONMHMKAa W HAyYHBIX 3aj7a4
HarpeBHOTO CTeHIa», 6 dheBpans 2024 1., . Mockaa.

6. Bcepoccuiickas koHdepeHIMs «3BE3BI C AKTUBHOCTHIO COJIHEYHOTO THIA —
HCCIIE0BaHMS TTOCIIETHUX JIeT», 26—27 deBpanst 2024 r., KpAO PAH, n.r.t. Hay4ynsrii.

7. HayuHo-texHuueckass koH(pepeHuus «CoBpeMeHHBbIE HpPOOJIEMbl Pa3BUTHS CHUCTEM
PKO», 18-19 anpens 2024 r., [TAO «MAK «Bbimnen», r. Mocksa.

8. XV mkona-xkoH(pepeHnuss ¢ MeXayHapoAHbIM ydacTreM «IIpoGiembl reokocMoca —
2024, 22-27 anpens 2024 r., Cnol'Y, r. Cankr-IleTepOypr.

9. XVI Bcepoccuiickast ¢  MEKIYHapOOHBIM  Y4YacTHEM  HAy4YHO-TEXHUYECKas
KOH(EepeHIusi CTYyACHTOB, AaclUpPaHTOB M MOJOABIX Yy4yeHbIX «CoBpeMeHHbIE MPOOIEMbI
PasMOdIEKTPOHUKH U CBA3U», 16—17 masa 2024 ., . UpkyTrck.

10. Cumno3uym  «Du3uyeckrue OCHOBBI MPOTHO3UPOBAHHS  T'eIHOTeOPU3MUSCKUX
nporieccoB u coowituii» (IIporunos-2024), 27-31 mast 2024 r., USMUPAH, r. Mocksa, r.Tpoutix.

11. V Bcepoccuiickass HayyHas KoH(pepeHuus «['eonMHAMHUYECKHE TPOIECChl U
NPUPOJHBIE KaTacTpodb», 27-31 mast 2024 1., r. FOxno-CaxanuHck.

12. Bcepoccuiickue OTKpbIThie ApMaHI0BCKHE uTeHus, 25—27 utons 2024 r., r. Mypowm.

13. Bcepoccuiickas koH(pepennus «Maraetusm u aktuBHOCTH Comnma — 2024», 1-5
utonst 2024 r., KpAO PAH, n.r.t. Hayunslid.

14. Bcepoccuiickass actpoHomMuueckass KoHgpepeHuus 2024 roma «CoBpeMeHHas
ACTPOHOMHUS: OT PaHHEW BCEJIEHHOW J0 IK30IUIaHET W YepHBIX AbIp», 25-31 aBrycra 2024 1.,
CAO PAH, n. HwxHuit Apxsi3.

15. Bcepoccuiickass koHbepeHIus (C MEXIyHapOIHBIM ydacTueM), mocsiierHas 300-
netuto Poccuiickoll akagemun Hayk M 75-neruto Skyrckoro HayuHoro nentpa CO PAH
«/IlnHamMugeckue mporecchl B cpeHelt u BepxHei atmocdepen, 28-31 asrycra 2024 r., UKOUA
CO PAH, r. Sxyrck.

16. XXVIII Bcepoccuiickas exerogHas koHpepeHius «CojlHeUHas U COJTHEYHO-3eMHas
¢uzuka — 2024», 7-11 oxtsa6ps 2024 r., 'AO PAH, r. Canxr-IletepOypr.

17. Cemunap MUIIT «lIpemnoxkeHuss mo pa3paboTke CIy)KeOHOW MOJEIN BEepxXHEH
armocdeps! Ha BeicoTax oT 100 1o 1500 km», 25 oxTs0pst 2024 1., 1. MockBa.

18. BoceMmoii Beepoccuiicknii 00beTMHEHHBI METEOPOJIOTHUECKUA U THAPOIOTHICCKUN
cbe3ll, 29-31 okTa6ps 2024 r., r. Cankr-IleTepOypr.

19. XXII Bcepoccuiickas mononexHass Camapckas KOHKYPC-KOH(PEPEHITUSI 0 ONTHKE,
nazepHoi (uzuke u pusmke miazmel, 12—16 Hos0ps 2024 r., r. Camapa.

20. V Bcepoccuiickas KOHPEpEHIIMH ¢ MEXIYHAPOIHBIM ydacTueM «TypOyJeHTHOCTD,
IMHAMUKa aTMocdepsl U kiaumara» namsatu A. M. O0yxosa, 19-21 nosiOpst 2024 1., UDA um.
A.M. O6yxoBa PAH, r. Mockaa.

21. IX Bcepoccuiickast MUKpOBOJIHOBast KoHGepeHIms, 24-29 nos6ps 2024 1., Uncturyt
paauoTexXHUKHU U 3ekTpoHuky uM. B.A. KorenbnukoBa PAH, r. Mockaa.
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MexayHapoaHble

1. SUNCAST Workshop, 26 ¢espans — 1 mapra 2024 r., onnaita

2. The 47" Annual Seminar “Physics of Auroral Phenomena”, 11-15 mapra 2024 r.,
Poccud, r. AmaTuThl.

3. XXVIII Mexnaynaponusiii cummnosuyMm «Hanodusuka u HaHOAJIEKTpoHHKa», 11-15
Maprta 2024 r., r. Hwxuauit Hosropoa.

4. China-Eastern European Experts Exchange Activity Conference, 17-20 mas 2024
r.,China, Harbin.

5. 4th URSI Atlantic Radio Science Meeting (AT-RASC 2024), 19-24 mas 2024 r.,
Spain, Gran Canaria.

6. The 21st General Assembly of the Members of the Chinese Academy of Sciences, 23—
25 utons 2024 r., Beijing, China.

7. The 21st Annual Meeting of the Asia Oceania Geosciences Society (A0GS2024), 23—
28 utons 2024 r., South Korea, Pyeongchang.

8. IX Mexnynaponusiii cumnosuym «lIpoGremMbl TeoIMHAMMKH M T€OIKOJIOTHH
BHYTPUKOHTHHEHTAIBHBIX OpOreHOBY, 23—30 ntonsa 2024 r., Kelpreizcran, r. buiikexk.

9. XXX IOOuneinslii MEXIyHApOAHBIH cuMmmo3uyM «Ontuka arMocdepsl U OKeaHa.
®dusuka atmocheps», 1-5 urons 2024 r., Poccus, r. Cankr-IletepOypr.

10. The 45th COSPAR Scientific Assembly, 13-21 uroas 2024 r., South Korea, Busan.

11. XXXII IAU General Assembly, 6-15 aBrycra 2024 r., South Africa, Cape Town.

12. Mexnaynaponnas baiikanbckass MonoaexHass HaydHas IMIKoJa Mo (hyHIaMEHTaIbHON
busnke «dPusznueckue Mporecchl B KocMoce U okosozeMHon cpene». XVIII Kondepenmus
MOJIOJIBIX YUEHBIX «B3aumozelcTBue Moiel U N3Iy4eHHUs ¢ BeIecTBoMy, 1-7 centsadps 2024 r.,
Poccus, r. UpkyTck.

13. The 15th Russian-Chinese Workshop on Space Weather, 9-13 centsiops 2024 .,
Poccus, r. UpkyTck.

14. Tpetbst MexayHapoAHas KOH(EpeHLUs MO KOCMHUYecKoMy obOpa3oBanuio «Jlopora B
KocMocy, 1-4 oktsa6ps 2024 r., UK PAH, Poccus, r. Mocksa.

15. MexayHapoaHas Hay4HO-TIpakTHuecKass KoHpepeHus «OTkpbiBas kocMoc — 2024»,
5 okTsi6pst 2024 r., Poccus, r. Mocksa.

16. Seminar on the Development of Actual Measurement of Solar Physics: Observation
and Operation Experience Exchange Meeting for the 40th Anniversary of HSOS, 22-26 okts6ps
2024 r., China, Beijing.

17. The 6th Asia Pacific Solar Physics Meeting, 11-15 wnosiops 2024 1., China,
Guangzhou.

18. 22-1 Mexnaynapoanas koHpepeHuus «CoBpeMEHHBIE MPOOJIEMBbI THUCTAHIIMOHHOTO
30HAMPOBaHUS 3eMiin U3 KocMocay, 11-15 Hoa6psa 2024 r., UKW PAH, Poccus, r. Mockaa.
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noHoc¢epsl CeBepHOTOo MOTYNIapHs B CIIOKOWHBIX ¥ BO3MYIIEHHBIX YCIOBHAX HA OCHOBE
aHaJN3a JaHHBIX MYJbTHUCTPYMEHTAIBHBIX HAOII01eHUI

2.2.1.7. DKcriepuMEHTaIbHOE UCCIIEIOBAHME BBICOKOYACTOTHBIX MEPEMEILIAIOITUX CS
HOHOC(hEpHBIX BO3MYIICHUH 10 JaHHBIM paaunodusnueckoro komruiekca MC3d CO PAH

2.2.1.8. MeTo morcka MUHUMATbHOW MIMPUHBI HEHPOHHOW CETH

2.2.2. TeopeTuueckue H IKCIIEPUMEHTAJIbHbIE HCCJIEI0BAHNS PACPOCTPAHEHUs!
JAeKaMeTPOBBIX PAIMOBOJIH B BOJIHOBOE 3eMJisl - HOHOCdepa ¢ y4eTOM paccessHUs
HA HEPOBHOCTAX NMOJCTHJIAIONIEI MOBEPXHOCTH  HEOHOPOAHOCTEH MoHOC(epbI
Pa3JIM4YHbIX MAaCIITA00B

2.2.2.1. KOMIUJIEKCHBIN aJITOPUTM HCCIICIOBAHUSI KOPOTKOBOJTHOBBIX PaIioTpace

2.2.2.2. Bo3amytieHust HOHOC(HEPHOTO paJuoKaHaia BO BpeMsl TCOMAarHUTHBIX Oyphb B
HOsIOpe—nekadpe 2023 T.

2.2.2.3. OcoOeHHOCTH HOHOC(EPHBIX BO3MYIICHHH, COITPOBOK/IABIINX MArHUTHYIO OYyprO
14-20 suBaps 2022 r.

2.2.2.4. KoMIuiekcHOE UCClieIOBaHUE JUHAMUKU CPEHE- U BHICOKOILIMPOTHOM
noHocheps! CeBepHOro MoJtylapus B CIIOKOMHBIX ¥ BO3MYILIEHHBIX YCIOBHUAX Ha OCHOBE
aHaJn3a JIaHHBIX MYJbTHHHCTPYMEHTAIBHBIX HAOII01eHUH

2.2.2.5. PeanuzoBaHa MHOrono3unonHas cetb JIYM-n0HO30H0B 151 HEIPEPHIBHOTO
MOHUTOPHHIA XapaKTEPUCTHK MEePEMELAtOIINXCsl HOHOC(PEPHBIX BO3ZMYILICHHUH B
A3suarckoMm pernone Poccun
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2.2.2.6. ITpocTpaHCTBEHHO-BPEMEHHOE PAa3BUTHE MOTJIOMIEHNS KOCMUYECKOTO IIyMa Ha
cy6aBp0paanblx mrpoTax 1o JaHHbIM MYJIbTUCTAHIIMOHHBIX H3.6JIIO,Z[€HHﬁ C IOMOIIIBIO
HA3eMHBIX PHOMETPOB

2.2.2.77. KOMIUIEKCHOE UCCIIEIOBAHUE JUHAMUKH CPEIHE- U BBICOKOITUPOTHOM
nonochepsl CeBepHOro MOyIIapHus B CIIOKOWHBIX U BO3MYIIICHHBIX YCIOBHUSX Ha OCHOBE
aHaJM3a JaHHBIX MYJIbTUMHCTPYMEHTAIbHBIX HAOIIOIEHUI

2.2.2.8. Bapuanuu HauHH3MIUX HA0II0/IJaeMbIX YaCTOT BO BpEMs PEHTI€HOBCKHUX
COJIHEUHBIX Bcnbllek kinaccoB M u X B anpene 2022 r.

2.2.3. I3y4eHnue COCTOSIHMSA M TUHAMMKH aTMocdepbl 3eMJIH Ha Pa3InYHbIX
BpPeMEHHBIX MacIITA0axX Mo/ BJAHSIHHEM reo(pu3nyecknx, KOCMUYeCKHX 1
AHTPONOIreHHBbIX BO31eCTBUI

2.2.3.1. Ananu3 quHAMUKHA TPOTIOC(HEPHOTO OTKIMKA HA BApHUAIIMH YJIEKTPUUECKOTO
MOoTCHIMAaJ]Ia BO BpEMs OUYCHb 60J'IBI_HI/IX T'€OMAarHuTHHIX 6yp]: 23-ro COJIHEYHOr 0 OUKJIa

2.2.3.2. KoppensuuoHHBINA aHaJIN3 KOPOTKONEPHUOTHON BOJTHOBOM aKTUBHOCTH B 00J1aCTH
Me3ormay3bl U F2-cioe nonochepst

2.2.3.3. Ce3oHHBIC Bapualuu aTMoc(hepHbIX puMecei B baiikaabCkoM permoHe mo
JaHHBIM CITyTHUKOBBIX HaOmonennit AURA MLS

2.2.3.4. UccnenoBaHue MEKIOJJOBBIX Bapualluii TEMIIEpATypbl Me30Iay3bl U MaKCUMyMa
JJIEKTPOHHON KOHIICHTPAIIIH

2.2.3.5. KoMIuieKCHOE UCCIeIOBAHNE JUHAMUKH CPEIHE- U BBICOKOIIIMPOTHOU
nonocepsl CeBepHOro MONyIIapHUs B CIIOKOWHBIX U BO3MYIIICHHBIX YCIOBHUSX Ha OCHOBE
aHaJM3a JaHHBIX MYJIbTUMHCTPYMEHTAJIBHBIX HAOIIOIEHUI

2.2.3.6. O1eHKa 3IeKTPOHHOTO COflepKaHus Mm1asMocdepsl 1 BhicoThI nepexona O'/H” Bo
BpeMsi reoMarHuTHOU Oypu B peBpasie 2022 r. mo nanueiM Mpkyrckoro pagapa HP

2.2.3.7. CkopocTtu noHOC(HEPHBIX BO3MYIIIEHUH, BRI3BAHHBIX U3BEP)KCHUEM BYyJIKaHa
Xynra-Tonra-XyHra-Xaarmnai

2.2.3.8. KonnuecTBeHHas OlLIEHKA BIUSHUS U3MEHEHUS TEMIIEPATypbl HEUTPAIBHOU
atMocdepsl Ha KOHIICHTPAIIUIO 3JICKTPOHOB B HOHOChEPE

2.2.4. T'eopusnyecknii MOHUTOPUHT M KOMILJIEKCHbIE HA0JII0IeHUsI IApaAMeTPOB
aTtMocdepsl 3eMJIM U 0KOJI03€MHOI0 KOCMHY€ECKOT0 MPOCTPAHCTBA JIJIs1
HCCJIeIOBAHUI B COJTHEYHO-3eMHOM (pU3nKe

2.2.4.1. ba3za naHHBIX HAOIIOJCHH TPEX KOMIIOHEHT T€OMarHUTHOTO M IBYX KOMIIOHEHT
3JIEKTPOTEILTYPUUECKOTO MOJIe 3eMiIn Ha TEPPUTOPUH TYHKUHCKOMN JOJIMHBI

2.2.4.2. MeTtoarka COBMECTHOTO MOJICITMPOBAHHMS TIPOCTPAHCTBEHHO-BPEMEHHOM
CTPYKTYpBI BapHallMii MarHUTHOT'O TOJISI HOHOC(EPHOTO M MarHUTOC(HEPHOTO
IPOUCXOKIACHUS

2.2.4.3. Bmusinue Dnb-Hunabo Ha mapameTpsl atmocdepsl Ha Bocrounoit Cubupbio 1o
JaHHBIM pC€aHaINn3a U MOACIIUPOBAHUA B 3UMHUU nepuon

2.2.4.4. OnpokuneiBanue BoiaH PoccOu B ctpatocdepe

2.2.4.5. OcoOGeHHOCTH BEpTUKAIBHOTO paclpeesieHHs TeMIepaTypsl Haj T. TOMCKOM BO
BpEeMsI BHE3AITHOTO CTPaTOC(HEepHOro MOTETUICHUS

2.2.4.6. 3aBUCUMOCTb HOPMAJIBHBIX MOJI OAPOTPOITHOTO YPABHEHUS BUXPSI OT CTPYKTYPBI
CPEIHEro TeUeHHsI ¥ NapaMeTPOB YMCIECHHOTO MOAEIHPOBAHUS
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2.2.4.77. Pe3ynbTaThl HAOIIOICHUS aKyCTHUYECKUX BOJIH OT CHJIBHOTO W3BEP)KCHHS ByJIKaHA
Xynra-Tonra

2.2.4.8. 3y4yeHnue HU3KOYaCTOTHOTO aTMOC(EPHOT0 M3ITyueHHs, OCHOBAHHOE Ha JJaHHBIX
akycruieckou craniuuu MC3® CO PAH

2.2.4.9. UccnenoBanue BIMSHUS BHE3ATHBIX CTPATOC()EPHBIX MOTEIJICHUH HA BapHaIluy
AMUCCUOHHOTO ¢J10s1 557.7 HM

2.2.4.10. MccnenoBanne NpOCTPaHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
CPEIHEIIUPOTHBIX CUSTHUN

2.2.4.11. CTpykTypa U AMHAMHKA CPEAHEIIUPOTHBIX CUSIHUM B 25-M COJTHEYHOM LIUKJIE

2.2.4.12. VIckycCTBEHHOE ONTHYECKOE CBeUeHHE nOHOCheph! B muHMIX 557.7 HM u 391.4
HM

2.2.4.13. Kamubposka untepdepomerpo ®adpu — Ilepo HI'K PAH mo 3Be31am

2.2.4.14. TlonsipHbIe CUSTHUS B TIEPUOJIBI DKCTPEMAIBHBIX T€OMarHUTHBIX Oypb. CoObITHE
Kappunrrona

2.2.4.15. TlonsipHbIe CUSTHUS B TIEPHOJIBI DKCTPEMAIBHBIX TEOMarHUTHBIX Oyph. 11
depans 1958 1.

2.2.4.16. ConocraBieHHe HOUYHBIX BapUallil TapaMeTpOB HEUTPAIIbHON KOMIIOHEHTHI U
KOHIIEHTPALIUH JIEKTPOHOB B BEpXHEH aTMocdepe

2.2.4.17. llepememaromuecs: BO3SMYIIEHUS] B AMUCCUU aTOMapHOro kuciopoaa 630 HM BO
BpeMsI BO3/ICHCTBUS HAa HMOHOC(HEPY MOILTHOTO KOPOTKOBOJTHOBOTO U3TYUYECHHS CTCHA
CYPA

2.2.4.18. ®oromeTpust HOUHOM atMocdepbl 3emin Ha ocHOBe 11BeTHOTO [13C-ipueMHuka

2.2.5. Bo3amyuieHust 3J1eKTPOMATHUTHOTO MOJISI ¥ IMJ1a3Mbl B CHCTEMeE «COJTHEYHbIH
BeTep - MaruuTocgepa — HoHOChepa»

2.2.5.1. Tlpsimoe oKa3aTeIbCTBO BO3OYKACHUS APE(POBO-KOMIIPECCUOHHBIX BOJH
NOCPECTBOM JIpeiipoBOro pesoHaHca ¢ MPOTOHAMHU KOJIBLIEBOTO TOKa B MarHuTocgepe

2.2.5.2. bannonHas HEYCTOMYMBOCTh B MarHuTocgepe 3eMin: BIUSHUE KOHSYHON
paauanbHOM JUTMHBI BOJHBI

2.2.5.3. PagapHpie HaOJIIOACHUS BOJHBI, TCHEPUPOBAHHOM CyOO0ypeBON MHIKEKITUEH:
MOATBCPXKACHUC TCOPHUU ABUIKYIICTOCA UCTOYHUKA

2.2.5.4. UccrnenoBanne TUHAMUKN O€CCTONIKHOBUTEIHHBIX CPEPUUCCKUX 3BE3THBIX
CHUCTEM C UCIOJIb30BaHUEM MaTPUYHOTO METO/1a

2.2.5.5. PactipocTpanenue anb(BEHOBCKUX BOJH B CTAllMOHAPHOM HEOJAHOPOIHOM
TEYEHUU I1J1a3MBbl

2.2.5.6. PacipocTpaHeHre BOJIH B HEOTHOPOIHOM cpefie, NBIKYIIEHCS ¢ U3MEHSIOIICHCS
B IIPOCTPAHCTBE CKOPOCTHIO

2.2.5.7. UccnenoBanue BIUSHUS KOCMHUYECKOM MOTOIbI HA TPYOOIPOBOIBI B BBICOKHX
MIUPOTaX

2.2.5.8. UccnenoBanre CBOMCTB M CTPYKTYPHI U3JIYyICHU HOHOC(EpHOTO
a1b()BEHOBCKOT'O Pe30HATOpa

2.2.5.9. ccnegoBanue NOHACPOMOTOPHOTO Pa3ICICHUSI HOHOB C Pa3JIMYHBIM
OTHONICHHEM 3apsjia K Macce MoJi BO3AeHCTBUEM allb(hBEHOBCKUX BOJIH

209




2.2.5.10. Uccnenosanue criektpa Y HU-konebanuii nonocdeps! B nuamna3one Pcl

2.2.5.11. Onpenenenue paauaibHON CTPYKTYPHI allb(PBEHOBCKHUX BOJH METOJIOM
dazoBoro moprpera

2.2.5.12. ccnenoBanue reHepaniyi reOMarHuTHLIX Mysbcanuii Pc4—5 norokamu
SHEPTUYHBIX YaCTHIl B THEBHOM MarHuTochepe

2.2.5.13. VccnenoBanre SKBaTOPUAILHOTO Pe30HATOpa JJI BOJH Auana3zoHa PCl B
MarHurocgepe

2.2.5.14. JlunaMuka poJ0JIbHBIX TOKOB 30HBI | Mumxumsr — [loTepmsbl B mepuos
CTaHHOHapHOﬁ MaFHI/ITOC(bepHOI\/'I KOHBCKIIUHA 11O JAHHBIM TCXHHUKHU I/IHBepCI/II/I
MarHUTOTpaMM

2.2.5.15. BBIMOTHUMOCTH yCIIOBHSI BMOPOKEHHOCTH B MAarHUTOC(EPHBIX BO3MYIIICHUSIX

2.2.5.16. CTpykTypa KOPOHAJIILHOTO BRIOPOCA MacChl B MEXIIIAHETHOM IPOCTPAHCTBE

2.2.5.17. UccnenoBanue CpeAHEIIMPOTHBIX BCIBIIIEK Mysbcanuii PiB

2.2.5.18. VccnenoBanne HEPE30HAHCHOTO 3aTyxaHus JIaHaay B CIBUTOBBIX CIIOSIX

2.2.6. PazBuTHE HOBBIX METOA0B NPOrHO3upoBaHus B cucreme CouHue-3emus

2.2.6.1. KoneGanust CKOpOCTH KOPOHAJIBHBIX BEIOPOCOB MACChI M CBA3aHHOM yJIapHOM
BOJIHBI: CPAaBHUTEIIbHBIN aHAIN3

2.2.6.2. VI3y4eHne BHE3AMHOTO Havaja MarHUTHOW OypH 10 HAOJIIOACHHSIM C CEKYHIHBIM
BPEMEHHBIM pa3pelIcHuEM

2.2.6.3. BnusiHue B3phIBHBIX IPOIIECCOB B AKTUBHBIX 00JIACTSIX HA XapaKTEPUCTHKH
MarHUTHOTO TIOJIS B TEHH COJTHEYHBIX MATEH B 3aBHCUMOCTH OT MX Pa3MEpOB U
MOJIOKCHHS

2.2.6.4. DneKTpOMarHuTHOE U3JIy4YEHHUE U3 MJIa3Mbl CO BCTPEUYHBIMU MyYKaMHU
JJIEKTPOHOB B PEXUME JOMUHUPOBAHUSA KOCOM HEYCTOMYUBOCTH

2.2.6.5. MonenupoBaHue penakcauy caadoro IeKTPOHHOTO MyYKa B IJ1a3Me
COJIHEYHOTO BETpPa

2.2.6.6. Pa3paboTka MeToA0B ornepaTuBHOTO NporHo3upoBanus [I9C Ha ocHOBe
IpaJI€HTHOrO OyCTUHTA

2.3. Pa3BuTHE METOOB M aNNapaTypbl HCcIe0BAHUN B 00,1aCTH acTPOPU3UKH
U reopuznkun

2.3.1. MeToabl 1 HHCTPYMEHTHI ACTPOPU3NYECKOr0 IKCIIEPUMEHTA

2.3.1.1. Pa3zpaboTka y3KOIMOJOCHOTO MHTEP(HEPEHIMOHHO-TIOIAPU3ALUOHHOTO (PHUIbTpa
(UT®) ¢ nonymmpuHO# monocs! mponyckanus 0.15 A ma nmuanro KCall

2.3.1.2. DBomIONINAS MUKPOBOJHOBBIX U PEHTTCHOBCKUX HCTOYHUKOB BO BpeMsI
UMITYJIbCHOM Benbimky 5 deBpanst 2023 o ganueiM CPT" u ASO-S

2.3.1.3. MonenupoBaHue BPEMEHHBIX MPOQHICH COOBITUH B COMHEYHBIX KOCMHYECKHX
Tydax

2.3.1.4. Jlokanu3anysi UICTOYHHUKA Y-H3IIy4YeHHs B 3aTMMOOBON BCIIBIIIIKE

2.3.1.5. VHuBepcalbHBIi METOJ] pacyeTa OCHOBHBIX XapaKTEPUCTHK aTMOC(epHOU
ONTHUYECKOMN TYpOYJIECHTHOCTH M €T0 ampoOaIus Jyisi aCTPOHOMHYECKUX 00CepBATOPUIA

3. PaGoTa o6cepBaTopuii, LleHTpa KOJIEKTHBHOTI'O MMOJIb30BAHUS «AHrapa,
YHUKAJIbHBIX HAYYHbIX YCTAHOBOK
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3.1. baiikanbckas actpoduszndeckas odcepBaTopus

3.2. CasiHCKas COTHEUHast 00cepBaTOpuUs

3.3. Paguoactpodusudeckas oocepBaTopus

3.4. 'eousnyeckas oocepBaTopus

3.5. O6cepBaropust paano(hU3nIecKOi TUarHOCTUKH aTMOC(epsI

3.6. KommekcHast MarHuTHO-MOHOC(epHast o0cepBaTopust

3.6.1. MarnutHas oOcepBaTopus

3.6.2. baiikanbckast MAarHUTHO-TEJUTypUYecKasi 00CepBaTOPHS

3.7. Hopunbckasi MarHuTHO-UOHOC(EpHAs: CTaHITUS

3.8. LIeHTp KOJUIEKTUBHOTO MOJIb30BaHUs «AHrapa»

3.9. YHUKaNbHbIE HAYYHbBIE YCTAHOBKHU

3.9.1. Cubupckwuii paguorenrorpad

3.9.2. UpkyTckuil pajap HEKOT€pEHTHOI'O PacCesiHUs

3.9.3. Bosb110#i CONTHEYHBII BaKYyMHBIH TEJIECKOT

4. HayuHo-opranu3annoHHas padora

4.1. O0wmue cBeneHUS

4.2. JlesTenbHOCTh YUEHOTO COBETA

4.3. JleaTenbHOCTh IUCCEPTALMOHHOTO COBETA

4.4. MexxnyHapoaHOE COTPYITHUYECTBO

4.5. U3naTenbckas OeaTelbHOCTE

4.6. Pabora OnOIMOTEKH

4.7. O6pa3oBaTenbHas AeSITENTLHOCTD

4.8. Pabora ¢ By3amu

4.9. Pabora Hay4uHo-00pa3oBarensHOro meHTpa

4.10. Hayuno-ucropuueckas pabora

4.11. Pa6ota CoBeta HayuHOU MoJioaexu MHCcTHTYTA

4.12. TlpoBeneHrue HAYIHBIX MEPOTIPUITHMA

4.13. YuacTtie B BEICTaBKax

4.14. Yyactue B HAyYHBIX MEPOTIPUSITHIX

4.14.1. Poccuiickue

4.14.2. MexayHapoHble

5. lIy6aukanum, B T.4.

5.1. Poccuiickue n3manus

5.2. 3apyOexHble u3anus (1 epeBOIHbBIC)

5.3. MoHnorpaduu

5.4. Pe3ynbTaThl HHTEIJICKTYAIBHOU JIEATETLHOCTH
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5.5 DnekTpoHHbIC U3TaHUS

5.6. JIokstapl Ha pOCCUHCKUX KOH(PEPEHIIHIX

5.7. Jlokytapl HA MEXKTYHAPOIHBIX, B T.4. 3apYOCKHBIX, KOH(DEPEHIIUIX

5.8. Te3uchl Ha poccuiicknX KOH(EPEHITHIX

5.9. Te3uchl Ha MEXIYHAPOAHBIX, B T.4. 3apYOEKHBIX, KOHPEPEHIUAX
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