O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U000195

Jep>kaBHUH peecTpauiliHUI HOMeP: 0124U003936

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 07-01-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs HAAMOTY)KHUX IPO30BUX PO3PSIIiB i XapaKTepPUCTUK HIDKHBOI ioHOC(EepH METOIOM

CUHXPOHHUX CIIOCTEPEKEHDb HAAHU3BKOYAaCTOTHUX CILJIECKIB i aTMOC(i)epI/IKiB Yy Ay>KE€ HU3bKOYaCTOTHOMY Iﬂal’[aBOHi
IToyaTok eramy: 11.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuuHOi 0c00H): PanioactpoHoMiuHMiIt

iHcTuTyT HanioHanbHoi akageMii HayK YKpainu

Kopg 3a €IPIIOY: 02772020

Micue3Haxoa>KeHHS: By MucrenTs, 6yx. 4, M. Xapkis, XapKiBcbKuii p-H., XapkiBcbka 0651, 61002, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573417727, 380577061415, 380577203758

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHUIUYHOI 0coou (a6o ITIB ¢izuyHOi 0c00H): [epkaBHa ycTaHoBa

HaujonanbHuil aHTapKTUYHUI HAYKOBUM LEHTP

Koz, 3a €JIPIIOY: 21574751

Micuesnaxo,szeHHa: oynbBap T. llleBueHka, 6yz. 16, M. Kuis, 01601, Yxpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442463880

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHizauiero (Opranamu MiclieBoi pau,

dboHIoM, acorijailieo, KOHIIEPHOM TOIIIO)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7722 - KOWTH MiZIIPUEMCTB, YCTaHOB, OpraHi3anii YKpaiHu

dakTHyHHuM 00cAr ¢piHaHCyBaHHS (THC. rpH.): 220.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs r106a/1bHOI FPO30BOi aKTUBHOCTI, KJIIMAaTUYHUX 3MiH i cTaHy HWXKHBOI ioHOoCcepu 3a nannmu HHY i

JHY BuMipIoBaHb Ha CTaHLii «AKaZieMiK BepHaICbKUII» i Y IPOCTOPOBO PO3HECEHUX IYHKTAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studying the global lightning activity, climatic changes and conditions in the lower ionosphere based on the data of
ELF and VLF measurements at the "Akademik Vernadsky" station and spatially separated sites

Pedepar yKpaiHCBKOIO:

Merta poboTu nosisirae y AOCAiIpKeHHi I7100a/1bHOI FPO30BOi aKTUBHOCTI i CTaHY HIKHIX 1IapiB ioHOC(epy MIIsIXOM
06po6ku Ta ananisy ganux HHY i THY BumipioBanb Ha YKpaiHCBKill aHTaPKTUYHIN CTaHLii «AKageMik
BepHagcbKuil» Ta iHIINX BUMIPIOBAJIbHUX ITYHKTAX Y MOJISIPHUX perioHax. [IpoBeneHo JocCiiKeHH
IIOBFOCTPOKOBUX 3aJIESKHOCTEN €JIEKTPOMArHiTHUX MTPOSIBiB OJIMCKABUYHUX PO3PSIMIB Ta iX MOBENiHKY ITif1 4yac
reoiznyHux 30ypeHsb 3a AaHuMu criocrepesxedb HHY crnineckis Ha YAC i B iBHIYHIM MiBKyJIi, @ TAKOX JOCJiIPKEHHS
HAJIOTY>KHUX IPO30BUX PO3PSAiB Ta IapaMeTPiB HUXKHBOI ioHOChepHU 3a peecTpalisiMy TBiK-aTMOC(EPUKIB (TBiKiB)
y IHY niana3zoni. [IpoananisoBaHo pe3ynbTaTy 06po6ku gaHux sumiptosans HHY i JHY curnanis Ha YAC y 2023~
2024 pp. BinTBOpeHo ce30HHi Bapiallii iHTeHCMBHOCTEH i [1IKOBUX 4acTOT IIyMaHiBCbKUX pe3oHaHCiB (L1IP), a Takox
iX 3MiHM B 3aJ1eXKHOCTI Bif 11-TH PiYHMX LIUKJIIIB COHSYHOI aKTUBHOCTI. 3a pe3yJibTaTamMu ABONO3ULiIHOI tokanii HHY
CILJIECKiB OTPUMAHO J0060Bi i CE30HHI 3aKOHOMIpPHOCTI OBEiHKM TPO30BUX LEeHTPiB. CHPOPMYILOBAHO pEKOMEH AL
IOJI0 ONTUMI3AIlil pe>KMiB pOGOTH Ta airOPUTMIB 06p0OOKH HaHUX HOBUX 30HiB LEMI-120. ITpoananizoBano HHY
3aBagu Ha YAC i copmybOBaHO MPONO3uLLii 11010 MOXJIMBOro posramysaHHss HHY cucremu 3a mexxamu o.
laninges. 3a JONIOMOroX YMCEIBHOIO MOJE/IIOBAHHS NOCIIIKEHO OIHOIIO3ULIMHNY METOL OLiHKM KOHLIEHTpaLlii
€JIEKTPOHIB y HIDKHIN ioHOCdepi 3a 6araToMofoBUMU TBiK-aTMochepukaMu. YnceapbHO JOCTiIKEHO BIJIUB I1'SITU
OCHOBHMX ITapaMETPiB Ha €JIEKTPOHHY KOHLIEHTPALIi0 [JI51 PeasiCTUYHUX 3HAYEHb BXiJHMX [1apaMeTpiB. 3a JaHUMU
JHY cnioctepeskeHb OTPUMAHO ITapaMeTpU IPO30BUX PO3PSTiB Ta OLiHKY NTapaMeTpiB HUXXHBOI ioHOCchepu Ha
BiZICTaHSX [0 AEKUIBKOX TUCSY KislomeTpiB Big YAC. BusHaueHo jioKaLii JKepes rpo30BUX PO3PSIiB, BilTBOPEHO
rpaHMYHi BUCOTU XBUJIbOBOAY I1OBEPXHS 3eMili-ioHocdepa Ta eIeKTPOHHY KOHLIEHTPALlilo Y HIDKHIi ioHOCdepi.
[TpoaHasnizoBaHO NOOOBI i CE30HHI 3aKOHOMIPHOCTI Y peecTpalisix aTMOC(EPUKIB Ta NapaMeTpiB HUKHbOI

ioHocdepu. JlocigpKeHo BIJIMB COHSIYHOI aKTMBHOCTI Ha peecTpauii JIHY TpansienTis i napamerpu IIIP.

Pedepar aHIJIiHCBKOIO:

The aim of the project is to study global lightning activity and conditions in the lower ionosphere through the
processing and analyzing of ELF and VLF measurement data from the Akademik Vernadsky station and other
measurement sites in the Polar Regions. The research includes a study of long-term dependences of the
electromagnetic manifestations of lightning discharges and their behavior during geophysical disturbances based
on observations of ELF bursts at the UAS and in the Northern Hemisphere. Additionally, the study examines
powerful lightning discharges and parameters of the lower ionosphere using records of tweek-atmospherics in the
VLF range. The project analyzed the results of processing of ELF and VLF measurements data, accumulated at the
UAS during 2023-2024. Seasonal variations in the intensities and peak frequencies of Schumann resonances (SR),
as well as their changes depending on the 11-year cycles of solar activity were obtained. Daily and seasonal
patterns of thunderstorm centers' behavior were identified based on two-position location of ELF bursts. The ELF
interference at the UAS was analyzed and proposals for the relocation of the ELF system outside Galindez Island
were formulated. Using numerical modeling a method for determining of electron density in the lower ionosphere
based on multimodal tweek-atmospherics was investigated. The numerical study examined the impact of five
parameters on electron density for realistic values of the input parameters. Based on the VLF fields observations
the parameters of lightning discharges and characteristics of the lower ionosphere at distances up to several



thousand kilometers from UAS were obtained. The locations of lightning discharges, the heights and electron
density in lower ionosphere were determined. Daily and seasonal patterns in the tweek registrations and
parameters of the lower ionosphere were analyzed. The influence of solar activity on VLF transient registrations
and SR parameters was analyzed.

Inpexc YIK: 550.3, 550.388.2; 551.510.535

Koau TemaTuyHHUX PyOpHK: 37.01

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Conin Anipiit OnekcangpoBuy
HaykoBH# CTYHiHB: K. $.-M. H.

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HoBi 3HaHHS [IPO €JIeKTPOMarHiTHe oto4eHHs 3emi y YHY-HHY ta JIHY
Jliara3oHax, rJ06aabHy FPO30BY aKTUBHICTD i XapaKTEPUCTUKY MpolieciB Ha BucoTax D Ta E obyacteit ionHochepwu.
Basy gaHux BUCOKOYYTIMBUX CUCTEMAaTUYHUX BuMiptoBanb HHY Ta /IHY nosniB B AnTapkruni. Hosi gaHi mozo
IIOBFOCTPOKOBUX 3aJI€’KHOCTEN eJIeKTPOMArHiTHUX MTPOSIBiB GJIMCKaBUYHUX PO3PSLiB, a TAKOK MDKPiyHi Bapialiii
iHTeHCUBHOCTEM, MIKOBUX 4aCTOT Ta NoJspusaliiiinux napamerpis HHY BUpomMiHIOBaHHS Ha YaCTOTax MepPIINX
TPbOX MOJIiB IIyMaHiBCbKOTO P€30HAHCY. [lapaMeTpu HAANOTYKHUX PO3PSLiB 6J1MCKAaBOK Y TMXOMY OKeaHi,
[TliBpmeHHiit AMepui, IliBmeHHiN ATnaHTuLi Ta oniHKY e(eKTUBHUX ITapaMeTpiB HUKHBOI ioHOChepH Ha BiiCcTaHIX
IO IeKiNIbKOX TUCAY KinoMeTpis Bif YAC. [Jo60Bi Ta C€30HHI 3aKOHOMIPHOCTI y peeCTpalisx NOTYXKHUX TBiK-
aTMocQepuKiB Ta €(PEKTUBHUX NNapaMeTpiB HIDKHBOI ioHOcepu. OLiHKY iHTEPBAJiB CIIOCTEPESXKEHHS TBIiK-
armocdepukis Ha YAC, Bapiauii rpaHnYHOI BUCOTH Ta €JIEKTPOHHOI KOHIIEHTPalii y HIDKHii ioHOCdepi.
[IpocTOpOBO-4acoOBi PO3MOLINY AKEPEI HAIOTYKHAX 'PO30BUX PO3PsLiB, BU3HadeHi 3a gannmu HHY Ta JIHY
crioctepeskeHb. HoBa iHdopmaliis mon0 ce30HHO-A000BO1 TUHAMIKU JIKepeJ CBITOBOi IpO30BOi aKTUBHOCTI Ta

XapaKTePUCTUK HIKHBOI ioHOCPepH.

Haszsa HTII anrJificbKo10: New knowledge about the electromagnetic environment of the Earth in the ELF
and VLF bands, global thunderstorm activity and characteristics of processes occurred at altitudes of the D and E
regions of the ionosphere. A database of highly sensitive systematic ELF and VLF observations in Antarctica. New
data on long-term dependencies of electromagnetic manifestations of lightning discharges, along with interannual
variations in intensities, peak frequencies and polarization parameters of ELF radiation at the peak frequencies of
the first three modes of the Schumann resonance. Parameters of super-powerful lightning discharges in the
Pacific Ocean, South America, and the South Atlantic as well as estimates of effective parameters of the lower
ionosphere at distances up to several thousand kilometers from the Akademik Vernadsky station. Daily and
seasonal patterns in the registrations of intense tweek-atmospherics and effective parameters of the lower
ionosphere. Estimates of time intervals of tweek-atmospherics registration at the UAS, variations in the boundary
height and electron density in the lower ionosphere. The spatiotemporal distributions of powerful lightning
discharges derived from the data of ELF and VLF observations. New information on the seasonal and diurnal
dynamics of sources of global lightning activity and the characteristics of the lower ionosphere.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asy3s 3acTocyBaHHS: 72.19

PeecrpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: PesynbraTu nocifiskeHHst CBITOBOI TPO30BOI aKTUBHOCTI SIK iHIAMKATOPA 3MiH KJIIMaTy 3a IaHUMU
HaIHU3bKOYACTOTHUX BUMIPIOBaHb y IPOCTOPOBO PO3HECEHUX NyHKTax. Pe3ynbraTi 06pobku gaHux HHY
BUIIPOMIHIOBaHHS, 3aPE€ECTPOBAHOrO HA aHTAPKTUYHIN CTaHLii «AKaZeMiK BepHancbkuii» ynpomosx 2023-2024
POKIiB 3 METOIO IOTIOBHEHHS Bapiallill iIHTEHCMBHOCTEN MIYMaHiBCbKAX PE30HAHCIB B 3aJIEXKHOCTI Bifl
OIVHALUSTUPIYHUX UUKIIB COHSYHOI aKTUBHOCTI. Pe3yibTaTl IBOMO3MLIMHOI JIOKaLlii AHTApKTULA — APKTHKA
IIOTY>KHUX I'PO30BUX PO3PSAiB, 0OOBI i Ce30HHI 3aKOHOMIPHOCTI OB iHKM IPO30BUX LIEHTPIB BinTBOPEHi 3a
IAHUMU CUCTeMaTU4YHuX crioctepeskeHb HHY crineckiB. PekomeHauii mono0 ontyumiszalii pexkumiB poboTu Ta
aJrOPUTMIB OOPOOKM NAaHUX HOBUX MIMPOKOCMYroBux 30HIiB LEMI-120, Bcranosnenux Ha YAC y 2024 p. Pesyabratu
ananisy HHY 3aBap y Micli po3TamyBaHHs IIPUIMaIbHOrO KoMIlekey Ha YAC, poro3ulii mom0 po3TaulyBaHHs
npuiimansHoi HHY cuctemu 3a mexxamu o. ['asinzies. Pe3ynbTaTil JOCIIIKEHHS HAJIIOTY>KHUX T'PO30BUX PO3PSIIB i
eeKTUBHUX 1apaMeTpiB HIDKHLOI ioHOC(EPH, OTPUMAaHI 3a JaHUM CUCTEMATUYHUX CIIOCTEPEKEHb aTMOC(EPUKIB Y

Ily’)Ke HU3bKOYAaCTOTHOMY JianasoHi. Pe3yibTaTyl jI0KaLii IOTY>KHMX IPO30BUX PO3PAAiB Ta Pe3yJIbTaTU aHai3y iX



IOOOBUX i CE30HHUX 3aye>XHOCTeN 3a JaHnMmu JHY cniocrepesxens Ha YAC. Pe3ysibTaTy BiTBOPEHHS Bapialii
rPaHUYHUX BUCOT XBUJIEBOAY 3eMJs - ioHocdepa Ta OLiHKU eJIeKTPOHHOI KOHIeHTpalii HuXHboi ioHoCcepu
BM3HaUEH] 3a 6araToMoOI0BUMMU TBiK-aTMocdepukamu. PesysnbraTtu aHasnizy notTouHux ganux JHY cnocrepexeHb
Iifl Yac HAANOTYXKHUX COHSIYHMX CIIaJIaXiB; pe3yJbTaTy MOPIBHSIHHS MOXJIMBUX CUHXPOHHUX 36ypeHs HHY
pesoHaropy i THY xBusneBony 3emiid - ioHocdepa Iifi 4ac OKPEMUX NMOTY>KHUAX reoisuuHuX MO, 30Kpema
PEHTreHiBCbKUX COHSIYHMX crasaxiB. HOBi 3HaHHS PO CTaH €J1eKTPOMAarHiTHOTO OTOYEHHS B PailoHi

AHTapKTUYHOTrO IiBOCTPOBY Ta AUHAMIKY IKepeJl CBITOBOi TPO30BOi aKTUBHOCTI.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tosinmenns crany HaBKOJMITHBOTO CEPEIOBUIIA
Bnyiue HTII Ha mOBKiJIs:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI

IToyaTok eramy: 01.2025

3akiH4YeHHs eTamy: 12.2026

Cno>kuBaui npo,uyKILi'l': Y HanjionanpHANM aHTaPKTAUYHAN HAYKOBUH LIEHTD, IHCTUTYT KOCMIYHUX NOCIiIKEHD
HAH Vkpainu ta JKA Ykpainy, InctutyT pagiodisuku Ta enexrponiku iMm. O.5. Yeukoa HAH Vkpainy, IHCTUTYT
ionocdepu HAH Vkpainu

IlepcneKTHBHI PHHKH: VkpaiHa, €C, CIIIA, Beqnkobpuratist
XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IToTreH1iaIbHUI 00OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI T€PMiH OKYIHOCTi (POKiB):

JoapaTtkoBa iHdpopmamist:
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