O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U000196

Jep>kaBHUH peecTpauiliHuIl HOMeP: 0124U003937

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 07-01-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnimkenHs ionocdepHux edekTiB Ta MposiBiB MOMMUPeHHs: aTMOC(EPHUX rPaBiTaliiHIX i
[IJIAHETAPHUX XBUJIb Y BUCOKMX IIMPOTAX Ta CIIIBCTABJIEHHA €KCIIEPUMEHTAJIbHUX JaHUX 3 Pe3yJIbTaTaMu

TEOPETUIHOI'O MO EJIIOBAHHAI
IloyaTok eramy: 11.2024
3akiH4YeHHs eTamy: 12.2024

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pisuyHO0i 0cO6H): PasioacTpoHoMIYHMIT

iHcTuTyT HanioHanpHOI akageMii Hayk YKpainu

Kopg 3a €IPIIOY: 02772020

MicueBHaxo,ereHHﬂ: ByJI. Mucrteurs, 6yz. 4, M. XapkiB, XapKiBCbkuil p-H., XapKiBcbka 0671., 61002, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380573417727, 380577061415, 380577203758

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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

dakTHyHHM 00cAr ¢iHaHCyBaHH:A (THC. rpH.): 230.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninkeHHs ioHOCEePHUX HEOAHOPITHOCTEN i €1eKTPOMAarHiTHOTrO KIiMaTy AHTapKTHKHU 32 pe3yabTaTaMu

MOHITOPUHTY 3 NpuiManbHUMU no3unigsMu Ha YAC «Akagemik Bepuancekuii» tTa HIC «Hoocdepa»
PUHTY 3 11D I h pHaL, p

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studying the ionospheric inhomogeneities and the electromagnetic climate in Antarctica based on the results of
monitoring with receiving positions at the UAS "Akademik Vernadsky" and RV "Noosfera"

Pedepat yKpaiHCBKOIO:

Meta po60TH noJjisirae y BUBYEHHi 30ypEHb y HABKOJIO3EMHOMY €JIEKTPOMArHiTHOMY Ta I1J1a3MOBOMY OTOYEHHi
AHTapKTUKHY, IO NOB’I3aHi 3 IPUPOJHUMU Ta TEXHOT€HHUMMHU YMHHUKAMY, LIIJISIXOM OOPOOKM Ta aHali3y JaHUX
myrpokocmyrosux (HHY, IHY, BY i HBY) criocTepeskeHb €J1eKTPOMArHiTHUX NOJIB i curHaiis Ha YAC «AkageMik
Bepuancokuii» Ta HIIC «Hoocdepa». B pesysipTaTi BUKOHaHHS pOOIT 3a APYTUM €TaIllOM IIPOEKTY IOIIOBHEHO 6a3u
IAHUX peecTpalii, 06po6KH i Bidyanizaljii JaHUX AUCTaHLINHOI fiarHOCTHUKY ioHOChepu Ha YAC meTofamu
BEPTUKAJIBHOIO i MOXUJIOTO 30HAYBaHHS ioHOChepH, a TAaKOX pafioNnpocBidyyBaHHs curHajgamu cynytHukis THCC.
BnockoHaneHo anropuTMu BUAIJIEHHS Bapialiil ioHocpepHUX apaMeTpiB, IOB$I3aHUX i3 NOMKUPEHHIM
aTMocQepHUx rpaBiTaliiHux XBuib (AI'X) i BUKJIMKaHUX HUMU PyXOMUX ioHOCcepHux 36ypeHs (PI3), a Takox
IIJIaHEeTaPHUX XBWIb. OTPMMAHO Pe3yJIbTaTy anpobalii poboTu 6araTono3uLiiiHoi cCUCTeMU IOCTIHHOTrO
nomnmuepiBcbkoro 3oHAyBanHs (Multipoint continuous Doppler sounding system), po3po6seHoi B IHCTUTyTi ¢izuku
atMmocdepu Yechbkoi akazeMii HayK 171 KBa3iBepTuKaabHOI fiarHoctuku AI'X /PI3, y BapiaHTi moxuioi giarHoCTuky,
a came, CIIEKTpPOrpaMy MaJIONOTY>KHUX MOHOXpoMaTuyHux BY curHasnis cucremu Ha BifcTani 6sn3pk0 300 KM Bif
nepenanauiB (3apeecTpoBaHux Ha obcepBartopii PL610 LOFAR y Boposiii). [IpoBefeHO KOMIJIEKCHUI aHAai3 BIIJIUBY
IIpOLECiB y HEUTpasbHill aTMOcdepi Ha TponocPepHUX i CTpaTOCHEPHUX BUCOTAX HA iOHOCQEPHY I1J1a3My 3a
IAHUMU, HakonudyeHuMu Ha YAC, a caMme, CTaTUCTUYHUM aHami3 3MiH mopdoJiorii ;o60BUX Bapiariil B ioHocdepi
HaJ, AHTApKTUYHUM I1iBOCTPOBOM BJIITKY (aHOMAJIist MOps Yenessa) il 4yac panToBUX CTPAaTOCHEPHUX [IOTEIIiHD Y
[liBHiYHIN NiBKyJli. [IpoBeIeHO KOPEJIALIMHAN aHali3 fjaHux npuimMada Novatel GSV4004B GPS /GISTM cucremu
CHAIN (The Canadian High Arctic lonospheric Network) 3 Bapiauisimu napameTpiB yMaHiBCbKUX PE30HAHCIB,

3apeECTPOBAHUX IHAYKLUIMHMMY MarHiromerpamu Ha YAC.

Pedepar aHIJIiHCBKOIO:

Project aims in studying the disturbances in the near-Earth electromagnetic and plasma environment of
Antarctica associated with natural and anthropogenic factors by processing and analysis of broadband (ELF, VLF,
HF and UHF) observations of electromagnetic fields and signals at the UAS "Akademik Vernadsky" and RV
"Noosfera". During the second stage of the project the databases of remote diagnostics of the ionosphere at the
UAS using the techniques of vertical and oblique ionospheric sounding, as well as radioscopy by signals emitted by
satellites of GNSS were supplemented. The algorithms for detecting the variations in ionospheric parameters
associated with propagation of atmospheric gravity waves (AGW) and travelling ionospheric disturbances (TID)
caused by them, as well as planetary waves, have been updated. Testing the operation of the Multipoint continuous
Doppler sounding system developed at the Institute of Atmospheric Physics of the Czech Academy of Sciences for
quasi-vertical diagnostics of AGW /TID in the oblique diagnostics variant were conducted. Namely, spectrograms
of low-power monochromatic HF signals of the system at a distance of about 300 km from the transmitters
(registered at the PL610 LOFAR observatory in Borowiec) were obtained. A comprehensive analysis of the impact of
processes in the neutral atmosphere at tropospheric and stratospheric heights on the ionospheric plasma was
carried out using data accumulated at the UAS, namely, a statistical analysis of changes in the morphology of
diurnal variations in the ionosphere over the Antarctic Peninsula in summer (Weddell Sea anomaly) during sudden
stratospheric warming in the Northern Hemisphere. A correlation analysis of the data of the Novatel GSV4004B



GPS/GISTM receiver of the CHAIN system (The Canadian High Arctic Ionospheric Network) with variations in the
parameters of Schumann resonances recorded by induction magnetometers at the UAS was carried out.

Ingexc YIK: 550.3, 550.388.2; 551.510.535

Koau TemaTHYHHX PyOpPHK: 37.01

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: 3anizoBcekuit AHnpiit Bragucnasosud
HayKoBHIH CTYIIHbB: 1. $.-M. H.

BueHe 3BaHHS: c.H.c., wi-Kop.HAH Ykpainu

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zga HTII ykpaiHCBKOIO: [lonoBHeHi 6a3u jaHnx peecTpaliii, 06po6Kw i Bisyasisauii aucTaHuiinHoi
niarHocTuky ioHOChepu Ha YAC «AxkazeMik BepHanCbKuil» MeTOaM1 BEPTUKAJIBHOTO 30HAYBaHHS ioHOChepy,
[IOXUJIOTO 30HYBaHHS ioHOCQepy i pagionpocBidyBaHHS CUrHAIAMH, 10 BUIIPOMIHIOIOThCS cynmyTHuKamu 'HCC.
BnockoHaseHi anropuTMu BUiJIeHHs Bapiallill ioHocdepHUX napaMeTpiB, OB'A3aHuX i3 nomupeHHsaM AI'X /P13, a
TaKOX I1JIAHETAPHUX XBUJIb. Pe3ysbTaTy 06POOKY Ta aHali3y JAHUX CIIOCTEPESKEHb XBUJIbOBUX IIPOLIECIB,
HakonuuyeHux Ha YAC i HIIC. PesyznbTatu anpo6atii po60Tu 6araTono3uLiiiHoi CUCTEMU [IOCTITHOTO
IonruiepiBcbkoro 3ouayBaHHs (Multipoint continuous Doppler sounding system y BapiaHTi TOX1JIOi IiarHOCTUKM.
PesynbTaTy CTaTUCTUYHOTO aHai3y 3MiH MopdoJorii 4060BUX Bapialliil B ioHOc(epi HaJ, AHTapKTUYHUM
IiBOCTPOBOM BJITKY (aHOMaliss MOpsl Yeesa) Mif, 4ac panTOBUX CTPATOC(PEPHUX NOTEIUIiHD B I1iBHIUHIN MiBKYJIi.
PesynbTaTy BifHOBJIEHHS IIPOCTOPOBO-YAaCTOTHUX XaPaKTEPUCTUK i0HOC(PEPHUX MEPEXTiHb IHTEHCUBHOCTI
CYIyTHUKOBUX CUTHAJIIB 33 J@aHUMU HaJBrcokovyactoTHoro (HBY) npuitmauya Novatel GSV4004B GPS/GISTM
cucremu CHAIN (The Canadian High Arctic lIonospheric Network, Takuit npuiiMay BcTaHoBIeHO Ha YAC mif, yac
Ce30HHUX Po6iT 29-1 VAE). PesyspTaTu NOpiBHSIHHS Bapialill y ganux npuitmada cucrtemu CHAIN 3 Bapiauismu

IapameTpiB IIYMaHiBCbKUX PE30HAHCIB, 3aPEECTPOBAHUX iHIYKIiTHUMU MarHiromerpamu Ha YAC.

HasBa HTII aHr/1ificbKO¥0: Enhanced databases of registration, processing and visualization of ionospheric
remote diagnostics at the UAS by techniques of vertical ionospheric sounding, oblique ionospheric sounding and
radioscopy with the signals emitted by GNSS satellites. The updated algorithms for detecting of the variations in
ionospheric parameters associated with the propagation of AGW /TID, as well as planetary waves. The results of
processing and analysis of wave process data accumulated at the UAS and the RV. Results of testing the operation
of the Multipoint continuous Doppler sounding system in the variant of oblique diagnostics. Results of statistical
analysis of changes in the morphology of diurnal variations in the ionosphere over the Antarctic Peninsula in
summer (Weddell Sea anomaly) during sudden stratospheric warming in the Northern Hemisphere. Results of
restoring the spatial-frequency characteristics of ionospheric scintillations of satellite signal intensity according to
the data of the Novatel GSV4004B GPS /GISTM receiver of the CHAIN system (The Canadian High Arctic
Ionospheric Network, the same receiver was installed at the UAS during seasonal activity of the 29-th UAS). Results
of comparing the variations in the data of the CHAIN system receiver with variations in the parameters of
Schumann resonances recorded by induction magnetometers at the UAS.

HTII, aKy nepenba4asocs CTBOPHTH:
IIpuunnmu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHS: 72.19

PeectpanifiHuii HOMepP KapTKH TEXHOJIOTIi:

Omnuc HTII: IMpu BukonauHi po6it 3a npyrum etariom HJIP cTBOpeHO 6a3u IaHUX €KBiBaJIEHTHUX BEPTUKAIbHUX
ioHOTpam [ LEHTPAJIbHUX TOYOK PafioTpac, gKi IepepaxoBaHO 3 iOHOTpaM MOXUJIOTO 30HIyBaHHS 3 aKTUBHUM
ioHo3zonaoM Ha YAC i nacuBHUM — Ha 60pty HJIC. Po3p0o6sieHO HOBi METOJIMKU Ta IIPOrpaMHe 3a0e3Ne4eHHs 115
00pOoOKH Ta Bisyasisalii ioHOC(EPHUX JAHUX, 30KPEMA, 3 METOIO aHaJIi3y BIIJIMBY HA HUX PAllTOBUX CTPATOC(EPHUX
NIOTEIJIiHb, SIKi € PE3yJIbTATOM IOMMPEHHS IJIAHETAPHUX XBUJIb Y CEPeIHIO aTMOocdepy. OTpMMaAHO CIIEKTPOrpaMu
BY3bKOCMYToBUX BY curHasiis, 1110 BUKOPUCTOBYIOTHCS 1151 AiarHOCTUKU AI'X /P13 Koseramu 3 IHCTUTYTY disuku
armocdepu Yechbkoi akazeMii Hayk, Ha BifcTani 6;1u3pko 300 kM Bin nepepasayvis. Lig cxema Moxxe 6yTu
peasnizoBaHa IpYU PO3rOPTaHHI NNOAIGHOI cUCTeMU B AHTApKTHULi y HAalOoK4i poku. OLiHEeHO iHeKCH MEePEeXTiHb 3a
IaHWMU puiiMaya curiaiis cynyTHukiB THCC Novatel GSV4004B GPS /GISTM. Takuit npuiimad 6ysio
BCcTaHOBJIeHO Ha YAC Ha nouyaTtky 2024 poky. [TpojieMOHCTPOBaHO BUKOPMCTAHHS JAHUX [IpUiiMaya [1J1s1 BUMipIoBaHb

XapaKTepUCTUK HEOQHOPiAHOCTE ioHOCPEpHO] MTa3MU.



ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTIIL:TToninmenus crany HaBKOIMIIHBOTO CEPENIOBUIIA
Bnyins HTII Ha moBKiJjs:
Bnposaaykennss HTII: He snposamxeno
IIpakTnyHa peasnisanis HTII
IToyaToK eTamy: 01.2025
3akiHyeHHs eTamy: 12.2026

Cno>kuBayi npo,uyKuii': Y HauioHanpHUI aHTapKTUYHUM HAayKOBUH LIEHTP, IHCTUTYT pasiodisuku Ta
esiekTpoHiku iMm. O.f1. Ycukosa HAH Vkpainu, IHctutyT ionocdpepu HAH Ykpainu Ta MOH Ykpainu, XapKiBCbKUi
HalioHanbHUH yHiBepcuTeT imeHi B.H. Kapasina MOH Ykpainn, Inctutyt reogisuku im. C.1. Cybotina HAH VkpaiHy,
KuiBcpkuit HatioHanbHUE yHiBepcuTeT imeHi Tapaca IlleBuenka, [HCTUTYT KocMivHuX gocimkens HAH Ykpainm ta
KA Ykpainu, Haystack o6cepBaropist MaccadyceTcbkoro TexHosoriunoro iHcTutyTy (Massachusetts Institute of
Technology, MIT Haystack Observatory), LileHTp KocMiuHMX fociifkeHs [1osbebKoi akageMii Hayk, HaykoBo-
nociigna naboparopis BIIC CIIA (AFRL), MixknapogHa Haykosya acouianist EISCAT, Kagenpa ¢isuxu YHiBepcuteTy
Heio-Bpancsuka, ®penepikroH, Kanaga (Department of Physics, University of New Brunswick, Fredericton)

IlepcrieKTHBHI PUHKH: Vkpaina, €C, CIIIA, Benukobpuranis, SnoHis
XapakTep cniBpOOITHHIITBA 3 iIHBECTOPOM

IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 10 HaAaI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 0i3Hec-IJIaHY:

TexHiKO-€KOHOMiIYHE OOrpyHTYBaHHSI.

IToTeH1iaIbHUE 00OCST IIPOJASKY, THUC. TPH..

OuikyBaHUI TepMiH OKYIHOCTi (pPOKiB):

HoparkoBa iHdpopmamist:
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