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[IpoBeieHHSs Y CJIOBUX PO3PaxXyHKiB. [IpoBelleHHS €KCIIepMMEHTAIbHUX JOCiIKEHb i0HOCPEPHUX 30ypeHb Pi3HOi (iznyHOI
npuponu. Po3pobka eseMeHTiB eMIipUYHOI MOoZei 30ypeHb B ioHOCdepi, 110 BUHUKAIOTh Mifl Ai€lo NOTY>KHUX JKepeJl pi3HOTOo
MOXOKEeHHsI. TeopeTHyHi JOCiI KEeHHs BIIJIMBY 30ypeHb HAa pOOOTY PalioCUCTEM, B IKUX 3aisSTHUI KaHaJl PO3MIOBCIO/IKEHHS
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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTH (YKp)

Po3pobka KOMIIEKCY Paflio30HAYBaHHS F€OKOCMOCY Ha TMOXMJIMX Tpacax [jisi CTBOPEHHS YKPaiHCBKOI Ta ryo6albHOi Mepeski

MOHITOPHHTY KOCMIYHOI [10roau

HasBa po6oTH (aHrJ1)

Development of Radio System for Sounding Geospace along Oblique Propagation Paths for Creating Ukrainian and Global
Network for Monitoring Space Weather

Pedepar (ykp)

Merta paHOro 3BiTy - ampo6alliss CTBOPEHOrO MakKeTy KOMILIEKCY 6araTOKaHaJIbHOTO IACUBHOIO JAOIJIEPIBCLKOTO 30H[YBAaHHS
ioHocepu Ha moxuAMX pajiioTpacax i3 peaisalielo NPUHLUIIIB YACTOTHO-KYTOBOTO 30HIyBaHHS NIPU JOCiAKeHH] ioHOChepHuX
36ypeHb pizHOi (isuyHOi Mpupony, a TakoxX (OpPMYJIIOBaHHS PEKOMEHJAlll 1mOoJ0 MOro BKJIIOYEHHS Yy PO3Trajy>kKeHy Mepexy
6e3MepepBHOr0 MOHITOPUHTY i IONEpeIKeHHs INPOXOIXKEHHS pyXOoMHuX ioHocdepHUX 30ypeHbp Haj YkpaiHowo. IIpenmer
JOCJIIPKEHHS] — eKCIIepUMeHTa/IbHE O0JIafHaHHS Ta 3aCOo0U /1Jis1 4YaCTOTHO-KYTOBOT'O JUCTAHLIMHOIO 30HAYyBaHHS ioHOCQepH Ha
NOXWINX pagjioTpacax. MeTomu [OCHIIPKEeHb: €KCIIEPUMEHTAJbHMI Ta KOMITIOTEpDHE MoOJemoBaHHs. Pesysnpratn HJIP:
3aMpOIIOHOBAHA CTPYKTYpHa CXemMa 4YOTHMPHKaHalIbHOI nudposoi mpuiimanabHOi SDR cuCTemu, BUTOTOBJIEHO [Mi0YMN Maker,
06paHO MMporpaMHe CepefoBUIle i CTBOPEHO HeoOXigHe mporpaMHe 3a6esnevyeHHs. [IpoBefeHi eKcriepruMeHTasbHi JOCTiIKEeHHS
pyxomux ioHOc(epHHMX 30ypeHb, SIKi BUHMKAIOTh NpU Aii MOTY>KHUX AKepesn pisHoi (ismyHOi nmpupoayn NmpojeMOHCTPYyBau
MEePCHEeKTUBHICTb PO3PO6JIEHNK 3aCO0iB [JIsl PEryJIsipHUX AOCIIIKEeHb KOCMIYHOI MOrOAy Ta PO3BMHEHHS iCHYIOUMX MoOJesei
mpoueciB y reokocmoci. OuikyeTbcs, MO PpoO3poOKa OIOMOXKE PO3MMPUTA MOXKJIMBOCTI iCHYIOUOi TIJ106a7bHOI Mepexi
MOHITOPUHTY KOCMIUYHOI orogy ta no6yayBaTy B IEPCIEKTUBI IIOPiBHSIHO He KOIITOBHY YKPAiHCbKy Mepexy. CTBOpEeHMiI MakKeT
KOMIUIEKCY pajio30HAYyBaHHS '€OKOCMOCY Ha MOXWJIMX TPacax CYTTEBO PO3LIMPIOE AOCIIIHUIBKI MOXKJIMBOCTI TEXHIYHOI 6a3u
Kadenpu KocMiuHOi pagiodisuku nms BuKoHaHHA HJIP, migroToBku KaapiB Buloi Kpamigikaulii, a TakoX [Ji BUKOHAHHS

J1abOpaTOPHUX Ta OUILJIOMHUX POOIT.
Pedepar (anr)

The purpose of this report is an approbation of the breadboard model of the system for the multi-channel passive Doppler
sounding of the ionosphere along oblique radio wave paths on the principles of frequency and angular remote sensing in the
study of ionospheric disturbances of various physical nature, as well as the formulation of recommendations for its inclusion in
an extensive network of continuous monitoring and warning of travelling ionospheric disturbances passage over Ukraine. The
subject of research is experimental hardware and software for frequency and angular remote sensing of the ionosphere along
oblique radio wave paths. Research methods: experimental and computer modeling. Research results: the block diagram of the 4-
channel digital SDR receiver has been advanced, the breadboard model has been completed, the software environment has been
chosen, and the needed software has been developed. Performed experimental studies of travelling ionospheric disturbances,
which arise under the action of powerful sources of various physical origins, have demonstrated the prospects of using the
breadboard instrument for regular space weather investigations and the development of existing models of processes in
geospace. It is expected that the breadboard instrument will help expand the capabilities of the existing global space weather
monitoring network and build a relatively inexpensive Ukrainian network in the future. The breadboard model of the system for
sounding geospace along oblique radio wave paths significantly expands the research capabilities of the engineering base of the



Department of Space Radiophysics to perform research, to improve training of highly qualified personnel, and to perform
research projects and thesis research.
Inpexc YIK: 621.396.96; 621.396.933:527.8, 550.388.1

Kozu tremarnynux pyopuk HTI: 47.49
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MakeT 4oTHpHKaHaabHOI 1QpoBoi puitManbHoi SDR cucTeMu 6araToTpacoBOro MacUBHOTO MOXUJIOTO

IOIJIEPIBCBKOrO 30HAYBAaHHS T€OKOCMOCY i3 peastizalliero IPMHLUIIB YaCTOTHO-KyTOBOI'O 30HlyBaHHSI

Ha3sBa npoaykuii (aurJ): Breadboard model of the 4-channel digital SDR receiving system for multipath passive doppler
sounding of geospace along oblique radio wave paths on the principles of frequency and angular remote sensing

OuikyBaHi pe3yJybTaTH: Bupobu TexHiuHi, [IporpamHi npomyktu
T'amyss 3acTocyBaHHS: EJI€KTPOHHA IIPOMUCIIOBICTD, TEJIEKOMYHiKaLLii

Onuc npozykuii (ykp): 17151 CTBOPEHHS MaKeTy KOMIIJIEKCY YaCTOTHO-KYTOBOTO Paflio30H/IyBaHHS F€OKOCMOCY Ha IMOXUIINX
Tpacax 3 BUKOPUCTAHHSIM PaflioNpUCTPOiB, IKi BUBHAYAIOTHCS MporpamHo (SDR), BUKopucTaHa napa npusafis yHiBepcanbHOi
papionepudepii USRP N210 3 goviprimu nnatamu LFRX /LFTX i BOymoBaHMM Mozysiem onopHoro reneparopa GPS DO, sxki
noeiHaHi Mix co6010 kabesnem cuuxpoHizatii MIMO. Takum 4nHOM 6yJ1a oOynoBaHa 4-KaHajibHa KorepeHTHa SDR
paziocucTtema. Y SIKOCTi OCHOBHOTO CepeJIOBUIIA IJIs1 CTBOPEHHSI TPOIPaMHOTO 3a6e31eyeHHs] MaKeTy KOMILIEKCY 6yB 0OpaHUi
Bimkputuit npoaykt «GNU Radio» i3 inTepdeiicom rpadiunoro nporpamysanHs «GNU Radio Companion».

ComianbHO-eKoOHOMIYHa crpsimoBaHicTs HTIL: [TinBuieHHS SIKOCTI Ta HafiHOCTI PyHKLiOHYBaHHS palioCUCTEM Pi3HOrO

MIPU3HAYEHHS], 110 BUKOPHCTOBYIOTh i0HOCEPHUI paiioKaHal
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: He BnposamkeHo

CTpoKH BIIPOBaJi)KEHHS:

Bupo6uuk npoaykuii: XHY imeni B.H.Kapasina

CnosxkuBayi npoaykuii: IKAY (3okpema, 17151 ep>kaBHOro npoekty IOHOCAT-MIKPO), IHCTUTYT KOCMIYHUX IOCTIIKEHb
HAHY /JKAY,, Inctutyty ionochepu HAHY Ta MOHY, PagioactpoHomiunuii inctutyT HAHY, XapkiBcbKuil yHiBEpCUTET
NoBITpsiHMX cuJl iM. IBana Koxeny6a

IlepcnexTuBHi punku: CIUIA, kpainu €C, KHP, Inzis
IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP
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