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Tema guceprarii:

1. YmockoHasieHHsI 30HJJOBUX METO/IB /1J1s1 BUBHAYEHHS IIapaMeTPiB HEUTPAJIbHOTO i 3apsIPKEHUX KOMIIOHEHTIB
IIOTOKIB pO3pimkeHoi 1abopaTOpHOi Ta ioHOC(EPHOI M1a3MU

2. Development of probe methods for determination of parameters of the neutral and charged components of a
rarefied laboratory and ionospheric plasma flows

Pedepar:

1. O6'eKT mOCIiIPKEHHS - HEPIBHOBA)KHA PO3PiAKeHa nia3ma B AianasoHi Tucky Big 0.0001 go 1000 IMa. MeTa
IOCJIIPKEHHS - YIIOCKOHAJIEHHS 30HI0BUX METO/IiB [J151 BU3HAYEHHS KOMIUIEKCY JIOKAJIbHUX 3Ha4€Hb KiHETUYHUX
[apameTpiB HEUTPAJIbHOTO i 3aPAIKEHUX KOMIIOHEHTIB ITOTOKIB PO3PiIpKEHOI IJ1a3MU B Jiana3oHi TUCKy Big 0.0001
o 1000 Ila. MeTtonu KOCHiIKEHHS - TEOPETUYHI T YMCJIOBI METOAM AOCIIIKEHHS B3a€MOII TOTOKIB PO3PiI>KEHOI
IJIa3MU 3 €JIEKTPUYHUMU 30HJAMU, MAaTEMAaTUYHA OOPOOKA PEe3yJIbTaTiB €KCIIEPUMEHTIB 3 iarHOCTUKU PO3PiIpKEeHOI

IJ1a3MHU €JIEKTPUYHUMU 30HAMU. YILOCKOHaﬂeHHH 30HIOOBOTO METOAY II0JIATa€ B BU3HAYEHHI napameTpiB



HEWUTPaJIbHUX YACTUHOK IJIa3MU. JI7151 HbOTO PEECTPYIOTLCS TEMIIEPATYPHA XapaKTEPUCTHKA KaJIOPUMETPUYHOTO
3oHpa (Tuck Big 0.1 go 1000 I1a) abo curHanu ABOKaHaIbHOTrO 30HY THCKY (0.0001-0.1 ITa). OTpuMaHO 3B'SI30K
BUIXiJJHVX CUTHAJIIiB 30H[iB 3 KIHETUYHUMU TIapaMeTPaMU CEPEOBUIIA, IIPOBELEHO MaTEMAaTUYHE MOJIEIIOBAaHHS
30H/I0BUX BUMipIOBaHb B YMOBAaX KOCMI4HOTIO €KCIIEPUMEHTY, PO3PO0JIEH] aIrOPUTMUA OOPOOKU CUTHAJIIB 30HIOBO]
anaparypu. O6I'pYHTOBAaHO BUKOPHCTAHHS TEMIIEPATypU HENTPAJIbHUX YACTMHOK iOHOC(EPU 1151 MOHITOPUHTY
celiCMiYHOi aKTUBHOCTI. YI0CKOHaIeHUI METO/1 allpoOOBaHO IIpY ITPOBEJEHHI KOCMIUHOTO eKCllepuMeHTy Ha KA
"Ciu-2". HaykoBa HOBM3HA: PO3B'S3aHO 337,24y TEIJI0O0OMIHY IIJIOCKOTO Ta UUIIHAPUYHOTO KaJTOPUMETPUUHHUX 30H]IiB
IIpM OOTiKaHHI iX IOTOKOM IJIa3MU B IIEPEXiTHOMY PEXMMI; PO3B'I3aHO 3a7ja4y JiaTHOCTUKY HAJ3BYKOBUX IIOTOKIB
CHJIHO PO3PiIKEHO] M1a3MU 3 BUKOPUCTAHHSM [IBOKAHAJIBHOTO 30HAY TUCKY Ta UMAIiHAPUYHOIO €JIEKTPUIHOTO
30H]1y; [IOKa3aHOo, 110 BUKOPUCTaHHS KaJIOPMMETPUYHMX 30HiB, 30H]y TUCKY Ta LUJIIHIPUYHOTO €JIEKTPUYHOTO
30H]ly 03BOJISI€ 3aMKHYTH 3371a4y IiarHOCTUKMU I1JIa3MU; METO]], JiarHOCTUKM Ha3ByKOBUX IOTOKIB i0HOC(EPHO]
IJIa3MU 3aCTOCOBAHO B KOCMIYHOMY €KCIIEPUMEHTI 10 BUSIBJIEHHIO OCHOBHUX IIPUPOJIHUX JKepeJl 30ypeHb
ioHocdepHoi N1a3Mu, BKIIOYAIO4U JiKepesia ceiicMiuHoi akTuBHOCTI. Cepa 3acTocyBaHHS: 00pOOKa pe3ysbTaTiB

€KCIIEPMMEHTIB B J1ab0OpaTOPHIill Ta KOCMIYHil Iy1a3Mi.

2. The object of research is the nonequilibrium rarefied plasma in the pressure range from 0.0001 to 1000 Pa. The
purpose of the study is to develop probe methods to determine the set of local values of the kinetic parameters of
the neutral and charged components of the rarefied plasma flows in the pressure range from 0.0001 to 1000 Pa.
The research methods are theoretical and numerical methods for studying the interaction of rarefied plasma flows
with electrical probes, mathematical processing of the experimental results on the diagnostics of rarefied plasma
by electrical probes. The development of the probe method consists of determining the parameters of neutral
plasma particles. For this, the temperature characteristic of the calorimetric probe (pressure from 0.1 to 1000 Pa)
or the signals of a two-channel pressure probe (0.0001-0.1 Pa) are recorded. The relation of the probe output
signals with the kinetic parameters of the medium has been obtained, mathematical modeling of probe
measurements in space experiment has been carried out, algorithms for processing and analyzing the probe
equipment signals have been developed. The use of the temperature of neutral particles of the ionosphere for
monitoring seismic activity has been substantiated. The developed method was tested in space experiment on the
Sich-2 satellite. Scientific novelty: the problem of heat exchange of flat and cylindrical calorimetric probes in a
transient plasma flow is solved; the problem of diagnosing of highly rarefied supersonic plasma flows using the
two-channel pressure probe and the cylindrical electric probe is solved; it is shown that the use of calorimetric
probes, the pressure probe and the cylindrical electric probe allows to complete the task of plasma diagnostics;
method for diagnosing of supersonic ionospheric plasma flows has been applied to the space experiment for
identification of the main natural sources of ionospheric plasma disturbances, including sources of seismic activity.
Application: processing of the results of experiments in laboratory and space plasma.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTAaILii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. llysanos BaneHTrnH OneKciioBUY

2. Shuvalov Valentin Alexeevich

KBasigikanis: n. 1. u., 01.02.05
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
O@inifiHi OIOHEHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. T'ypxiit Onexkcannp AHIpinoBUY

2. Gurgiy Oleksandr Andriyovych

KBasmigikanis: 1. ¢.-m. 1., 01.02.05
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IToBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. JaBupoB Cepriit OyieKCaHAPOBUY

2. Davydov Sergiy Alexandrovych



KBasigikanis: n. 1. n., 01.02.05
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

[TonakoB MuKoJia BikTopoBud

Jlobona Bomogumup BacunboBud

FOpuenko T.A.



