O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0224U001476

Jep>kaBHUH peecTpaniliHui HOMep: 0123U103736

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 23-01-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramny: BusueHHs TeXHOT€HHUX Ta IPUPOJHUX CUTHAJIB i mymiB 3a nanumu HHY criocrepeskeHs Ha

AQHTApKTUYHIN CTaHLii «AKaneMik BepHancbkuin»
IToyaToK eramy: 11.2023
3akiHyeHHs eTamy: 12.2023

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

dakTHyHHM 00cAr ¢piHaHCYyBaHHSA (THC. rpH.): 290.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokomupoTHi focifKeHHs ioHoCc(pepHUX 30yPEHD Ta €J1eKTPOMArHiTHOrO OTOYEHHS 3 BUKOPUCTAHHSIM JaHUX
€JIEKTPOMAarHiTHUX 06CEpPBATOPiil HA aHTAPKTUYHIN CTaHILii «AKazeMik BepHaCcbKUI» 1 HAYyKOBO-HOC/iTHOMY CyIHi

«Hoocdepa»

Ha3zBa po6oTH aHTIJIilICbKOIO:

High-latitude studies of ionospheric disturbances and electromagnetic environment using the data from
electromagnetic observatories at the Antarctic station Akademik Vernadsky and the research vessel Noosfera

Pedepat yKpaiHCBHKOIO:

Merta po60oTu nosisirae y BUBYEHHI 30ypeHb y HABKOJIO3EMHOMY €JIEKTPOMAarHiTHOMY Ta I1JIa3MOBOMY OTOY€HHI, 1110
NIOB’3aHi 3 IPUPOAHUMU Ta TEXHOT€HHUMU YMHHUKAMHU, IUISIXOM O6POOKU Ta aHai3y JaHUX CIIOCTEPESKEHb Ha
AQHTAPKTUYHIN CTaHLii «AKaZeMiK BepHafCbKui» Ta iHIMMX BUMIPIOBAJIbHUX IYHKTAX Y MOJISIPHUX PETiOHaX.
[TpoBeneHo gocCHiIyKeHHs JUHaMiKy ioHocdepHOi Iy1a3Mu Mifl yac CTapTy reoMarHiTHoi 06ypi 23 kBiTHs 2023 poky i3
3aJIy4E€HHSIM JAHUX BEPTUKAJIBHOTO 30HAYyBaHHS iOHOChepU Ha YKPaAiHChKill aHTaPKTU4HIN CTaHIil «AKaZeMiK
Bepnaacbkuii» (YAC), NOXAIOro 30HAYyBaHHS ioHOC(epu 3a curHanamu ioHo3oHAy YAC 3 nacUBHUM iOHO30HAOM Ha
60pTy HaykoBO-zocigHoro cypHa «Hoocdepay (HIC), nonnnepiscbkux npuiiMauis Ha YAC, HIC, i Ha o6cepBartopii
LOFAR PL610 y ces. boposenp (ITosbia), MarHiTomeTpuyHux ganux oocepsaropiit AIA (YAC) BEL (Besbcek Tyxui,
[Monpma). EkcnepuMeHTanbHi AaHi BAKOPUCTAHO 4J1s1 OLiHKY [TapaMeTpiB PyXY IJIA3MU Ta YTOYHEHHS MEXaHi3MiB
Hazapaasnekoro nomupeHHs BY pagioxsuib. [IpoaHanizoBaHO MOXKIIMBOCTI Ta IOKA3aHO NEPCIEKTUBYU CHiIbHOTO
BrUBYEHH4 lllyMaHIBCbKOIO PE30HAHCY 3aBISIKM CMHXPOHHMM BUMIPIOBaHHSM 3i CTaHLii Akanemik BepHagCcbKuil Ta
KaHaACbKOI MarHitomeTprn4yHoi Mepexi CARISMA. 3a noBeiHKOI0 By3bKOCMYT'OBOI CIIEKTPasbHOI JiHii 60 I'1, mo
peectpyeThbes Ha YAC, BiITBOpeHO [060BI i ce30HHI 3MiHM 0COGIMBOCTEN ITOBENiHKY IKepedt i ioHocdepHux
KaHaJliB OIMPEHHSI BUIIPOMIHIOBaHHS €HeProCUCTEeM IiBHIYHOAMEPHUKAaHChKOr0 KOHTUHEHTY. Po3pobiieHo
METOJIMKU OLiHKY iHTerpajibHUX PiBHIB MIMPOKOCMYTOBOTO €JIEKTPOMArHiTHOrO (POHY TEXHOT€HHOT'O MOXOPKEHHSI.
BcTaHOB/I€HO 3aKOHOMIPHOCTI OBEiHKY MIMPOKOCMYTOBOTO ejleKTpoMarHiTHoro ¢ony B HHY nianasoni. Onucano
e(eKTH paKypCHOTO PO3CiI0BaHHS HA IJIa3MOBUX HEOJHOPIIHOCTSIX aBpOPabHUAX OBAJIIB, 10 BIIJIMBAIOTh HAa

HaJasieke NomupeHHs curnanis BY papiocranunin 3 [TiBHIYHOI MiBKyJli B AHTAPKTUKY.

Pedepar aHIJIiHCBKOIO:

The project aims at study of disturbances in the near-Earth electromagnetic and plasma environment associated
with natural and anthropogenic factors by processing and analyzing observational data at the Ukrainian Antarctic
station Akademik Vernadsky (UAS) and other measuring points in the Polar Regions. A study of the dynamics of the
ionospheric plasma during the commencement of the geomagnetic storm on April 23, 2023 was carried out using
the data of the vertical sounding of the ionosphere at the UAS, oblique sounding of the ionosphere using the
signals of the UAS ionosonde with a passive ionosonde on board the research vessel (RV) Noosfera, Doppler
receivers at UAS, RV Noosfera, and at the LOFAR PL610 observatory located in the village of Borowiec (Poland),
magnetometer data of AIA (located at the UAS) and BEL observatories (Belsk Duzy, Poland). Experimental data
were used to estimate the parameters of plasma motion and clarify the mechanisms of long-distance propagation
of HF radio waves. The possibilities are analyzed and the prospects of joint study of the Schumann resonance using
synchronous measurements from the UAS and the Canadian magnetometer network CARISMA are shown. The
diurnal and seasonal variations in the characteristics of the behavior of the sources and ionospheric channels of
radiation propagation of the energy systems of the North American continent were restored based on the behavior
of the narrow-band spectral line of 60 Hz registered at the UAS. Techniques for estimating the integral levels of
the broadband electromagnetic background of anthropogenic origin have been developed. The features of the
behavior of the broadband electromagnetic background in the LF range were established. The effects of aspect



sensitive scattering of the HF radio signals on the plasma inhomogeneities of auroral ovals that impact on the
conditions of long-distance HF propagation from the Northern Hemisphere to the Antarctic are described.

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: crapiuuii HAYKOBUIA CITIBPOGITHYK

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Hazga HTII ykpaiHCBKOIO: HoBi 3HAHHS IO CTaH F€OKOCMIYHMX IIPOLECIB, 10 GOPMYIOTHCS T1iJ BIJIMBOM
€HepPreTMYHMX MOTOKIB, MO MOMMUPIOIOTLCS 3HU3Y BiJl IOBEPXHI 10 i0HOC(EPH, a TAKOX 3ropH, Bif CoHL i
raJlakTUYHUX JpKepeJs BUIIPOMIHIOBaHHS [Io MarHiTocdepu Ta ionocdepu Hamoi niaHety. basu ganux
BHCOKOYYTJIMBUX CIIOCTEPEXXEHD Bapialliil mapameTpiB ioHocepu i xapakTepucTuk nomupeHHs BY curnanis. Hosi
JaHi Mo10 AnHaMiku ioHocdepu Mif 4ac pi3Ko 3p0CTayoro BIJIMBY «3rOPU», MEXaHi3MiB HaJaJIEKOTO MIOMINPEHHS
BY papmioxBuib, a TaKoX ix epeKTUBHOCTI. MeToguka cnisbHOro BukopuctanHga HHY 3anucis, oTpuMaHux Mepeskero
marHiTomeTpiB CARISMA i cranujii «Akaziemik BepHagCbKUIT» 171 MOHITOPUHTY iHTETPabHOI FPO30BOI aKTUBHOCTI i
IIOOJIMHOKUX 6s11MCKaBOK. JI000Bi i ce30HH] Bapialii ocobauBoCTelN NOBEIiHKY JKepeJl Ta i0HOC(PEePHUX KaHaliB
NOIIMPEHHS BUIIPOMIHIOBaHHSI €HEPrOCUCTEM MiBHIYHOAMEPHUKAHChKOTO KOHTUHEHTY. MeTOOVKNU OLiHK1
iHTerpasbHUX PiBHIB IIMPOKOCMYTOBOTO €JIEKTPOMArHiTHOTO (POHY TEXHOTE€HHOTO MIOXOPKEHHS 32 JaHUMU
6esnepepsHoro MmoHiTopunry HHY nosis i BY curnanis Ha YAC. 3akOHOMIpHOCTI OBEJiHKY IIMPOKOCMYTOBOI'O
esiekTpoMarHiTHoro ¢pony B HHY nianasoni. Onuc eekriB paKypCHOr0 PO3CiloBaHHS Ha IJIa3MOBUX
HEOJHOPITHOCTAX aBPOPAJIbHUX OBAJIB, 110 BIUIMBAIOTh HA HaAjaseke nomupeHHs BY papiocurnasnis 3 I[TiBHIYHOI

MiBKyJli B AHTapKTHKY.

HasBa HTII aHr/1ificbKO¥0: New knowledge about the geospace processes formed under the influence of
energy flows propagating from below, from the Earth's surface to the ionosphere, as well as from above, from the
Sun and galactic sources of radiation to the magnetosphere and ionosphere. Databases of highly sensitive
observations of variations in ionosphere parameters and characteristics of HF signal propagation. New data on the
dynamics of the ionosphere during the sharply increasing impact "from above", on the mechanisms of long-
distance HF propagation, as well as their effectiveness. The technique of common using the ELF records obtained
by the network of CARISMA magnetometers and magnetometers operating at the Akademik Vernadsky station for
monitoring integrated thunderstorm activity and isolated lightning. Diurnal and seasonal variations in the behavior
of the sources and ionospheric channels of propagation of radiation of power supply networks of the North
American. Techniques for estimating the integral levels of the broadband electromagnetic background noise of
anthropogenic origin based on the data of continuous monitoring of ELF fields and HF signals at Akademik
Vernadsky station. Patterns of behavior of the broadband electromagnetic background in the ELF range.
Description of the effects of aspect-sensitive scattering on plasma inhomogeneities of auroral ovals affecting the
long-distance HF propagation from the Northern Hemisphere to the Antarctica.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII He 0yJi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

T'any3s 3acTocyBaHHs: 72.19

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: PesynbraTu aHasnizy reokoCMivHUX MPOLECIB, i0HOCHEPHUX 30ypeHD Ta €(DEKTIB IIOMMPEHHS
aTMOC(epHUX rpaBiTalliiHUX i IJIaHEeTAPHUX XBWJIb Y BUCOKUX MIMPOTAX 32 JaHMMU BEPTUKAJIBHOIO Ta
IONIJIEPIBCHKOrO 30HAYBaHHs ioHOChepu. Pe3ysbTaTi 06pOOKHU 6araTOpPiuHUX JAHMX BEPTUKAIBHOTO 30HIYBAaHHS
ioHocdepu Ha YAC 3 MeTOIO IOIIYKY IPOSIBiB BiATYKIB ioHOCepy Ha OMUPEHHS aTMOC(EpHUX IIJIaHeTaPHUX
XBWIb Ta aTMOCepHi NPUIIMBU. Pe3ysbTaTh 06p0oOKU JaHUX CUHXpPOHHOro BY 30HayBaHHA ioHochepu Ha YAC i 3
6opty HIC «Hoocdepa» nns inentudikauii epeKTiB 30y1)KeHHs Ta NOIMPEHHS aTMOC(EPHUX IPaBiTallilHUX XBUJIb
i CTUMYJIBOBaHUX HUMHU PYXOMUX iOHOC(epHUX 36ypeHb (PI13). Pe3ysbTaTi reonos3uiiloBaHHs IOTY>KHUX
0JIMCKaBUYHMX PO3PSAiB Ta pe3yJIbTaTH aHali3y ix J0OOBUX i CE30HHUX 3aJIEXKHOCTE 32 JAaHUMU CUCTEMaTUYHUX
criocrepeskedb HHY criyieckiB Ha aHTapKTUYHIN CTaHLii «AKameMik BepHagCbKui» Ta B IiBHIYHIN MiBKyJli. HOBi

3HAHHY [IPO CTaH €JIEKTPOMArHiTHOTO OTOYEHHS i €JIEKTPOMArHiTHOTrO KJIliMaTty AHTapKTUKU B PaliOHi



AHTapKTUYHOTO MiBOCTPOBY. Pe3ysibTaTu aHali3y CE30HHO-4000BUX Bapiallill iIH-TEHCUBHOCTI i IePEeBa’KHOTO
HalpsMmy MOMUPEHHS €JIEKTPOMArHiTHOro «cMory» 3 [1iBHiuHOi AMepuku. Onuc MexaHi3aMiB momupeHHs BY
pagiocurHasis 3 [1iBHiYHOI IiBKyJli B AHTapKTHKY Ha Pi3HMX 4aCTOTax, Bapialii ix mapameTpiB B 3aJIEXKHOCTI BiJl 4acy
Io6Y, CE30HY, COHSIYHOI i TeOMarHiTHOI akTUBHOCTI. OTpHMMaHi pe3ybTaTh MOXYTb OyTY BUKOPUCTAHi B aHaIi3i i

[IPOTHO3i TEXHOT€HHOI'O €JIEKTPOMArHiTHOIO HaBaHTAXKEHHS Ha AHTAPKTHUKY.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEOBUIIA
Bnyins HTII Ha moBKiJjLs:
BnposagskeHHst HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
IToyaToK eramy: 01.2024
3akiHyeHHs eTamy: 12.2025

Cno>kuBavi leO,I[yKI.li'l': HanionasnbHUM aHTAaPKTUYHMUNA HAYKOBUM LEHTP, [HCTUTYT KOCMIYHUX JOCIIII)KEHb
HAH Vkpainu ta JKA Ykpainuy, InctutyT pagiodisuku Ta esexrponiku iM. O.4. Yeukoa HAH Vkpainu, IHCTUTYT
ionocpepu HAH Ykpainu Ta MOH Ykpainu, XapKiBCbKUI HalliOHaJIbHUM YHiBepcureT imeHi B. H. Kapasina MOH
Ykpainny, InctutyT reodisuku im. C.I. Cybotina HAH Vkpainu

IlepcrieKTHBHI PUHKH: Vkpaina, €C, CIIIA, Benuko6puraHis
XapakTep cniBpOoOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILIH, THC. TPH.:
IIpaBa, 10 HaAAI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3HecC-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCST IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HoparkoBa iHdopmauist:
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Pesnnyenko Aptem Iroposuy

Poxman Anarosiii ['eoprifioBud
CenysaHoB Osnekcanup BoroguMuposud

Comnin Anppiin OsieKCcaHIpOBUY
(. ¢.-m. H., 01.04.03)

Coina AHHa BikTopiBHa
Tokapceka Jliogpmuina JIMuTpiBHa

[IBeups Onexkcangp BsyecnaBoBuy
(0. d.-M. H., 01.04.03)

Smnonbcekuit FOpint MoiciftoBry
(m. @.-m. H., 01.04.03)

BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 3a peECTpallil0o HAyKOBOIi

OisIIBHOCTI

3axapeHko BsuecsnaB BonogumMupoBuy
I. ®.-m. H., 01.03.02

AHTOoHeHko IOnig BikropiBHa

+38 (057) 315-20-92




