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CosrHeuHBIC BCTIBIIIKH MPUBOMIAT K PE3KOMY BO3PACTAHHUIO JIEKTPOHHOW KOHIEHTpAIMHM B MOHOCHEpE,
4TO, B CBOIO OYE€pE/b, 3HAUUTENILHO BIIMSAET HAa PACHpOCTPAHEHUE PAJAMOBOJIH, B YaCTHOCTH, IMPUBOIUT K
MCKa)XCHUSIM U TIOTEPSIM CUTHAJIOB CUCTEM CBSI3M U HaBUTAlUK. B HacTosmei paboTe ucciemyercs: BIUsSHNE
AJIEKTPOMArHUTHOTO M3Ty4deHus: CONHIIA BO BPEMsI COTHEUHBIX BCIBIIIEK HA IUHAMHUKY COCTOSHHS BEPXHUX
cioeB atMochepsl 3eMIIn — MPUMEHUMOCTb TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX METOJIOB €€ OLCHKH.
B pabore ommcan moaxoa K OIEHKE CKOPOCTH 00pa30BaHUS AJIEKTPOHOB B BEPXHUX CIOAX aTMOC(EpbI ¢
MOMOIIBIO JAHHBIX Mojeneil nonusupyromiero manydeHus: Conuna (FISM2), koHueHTpaum HedTpaibHbIX
komnoHeHT atMochepsl (NRLMSISE) u snextponnoit konnentpamuu (IR1-2020). Ouenku npoBeneHsl Ha
npuMepe JByX BCHbIeK X Kiacca, 3apeructpupoBaHHbix 06.09.2017 r. mist TpeX OCHOBHBIX KOMITIOHEHT
aTMOC(epbl: MOJIEKYJISIPHOTO M aTOMapHOTO KHCIOPOAAa W MOJEKYJSIPHOTO a3oTa. B xome pabotel Oblna
OLIEHEHA ONITUYECKask TOIIIMHA HOHOC]EPHI, TOCTPOCHBI BEICOTHBIE PO 3¢pPekTuBHOTO KOdPPUIIHeHTa
PEKOMOMHALIMM W CKOPOCTH HWOHHM3alWHU. Pe3ynpTaThl BepHU(PHUIMPOBAHBI C HUCIOIB30BAHUEM JTaHHBIX
J100aIbHOM HAaBUTAIMOHHOW ciyTHUKOBOM cuctembl (GPS) o monHoMm snexkrponHoM conepxanuu (I19C),
coOpaHHBIX B CPEAHEMIMPOTHOU reoduinueckoir ooceparopun «MuxueBo». C MOMOIIBI0 UCTOPHUUECKUX
JAHHBIX OLIEHEHO mpupaieHue BepTtukanpbHoro I19C, Bbi3BanHoro Bemblikamu Ha Comnue. [lokasana
XOpolIasi COrIaCOBaHHOCTh TEOPETUYECKUX M DKCIIEPUMEHTAIbHBIX OLIEHOK: COBMECTHOE MCIIOJIb30BaHUE
smnupuueckux mozeneit FISM2 u NRLMSISE no3Bonuiio kauecTBEHHO NpeAcKa3aTh BPEMEHHYI0 TUHAMUKY
MPUPALIEHUS CKOPOCTH MOHU3AIMH HA (PPOHTE COTHEYHBIX BCIBIIICK. [oTyueHHbIE pe3yabTaThl MOTYT OBITh
MIPUMEHEHBI TIPH pa3padoTKe U KOPPEKIUHU pabOThl TEXHUYECKHX CHCTEM, B YACTHOCTH, CUCTEM HABHUTAIMH U
CBSI3H.

Paboma evinonnena 6 pamkax eocyoapcmeenrnozo sadanusi Munucmepcmea HayKu u 8blCULe20
obpazosanus PO (mema Ne 122032900175-6). /lannvle Obliu noiyuensl ¢ UCHOIb308AHUEM YHUKATbHOU
Hayunot ycmanosku « Cpeoneuupomuulil KOMnieke ceogusuieckux Haonooenui « Muxnesoy (M1 PAH).
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Solar flares cause a sharp increase in the electron density in the ionosphere, which, in turn, significantly
affects the propagation of radio waves, in particular, leading to distortions and losses of communication and
navigation signals. This paper examines the influence of solar electromagnetic radiation during solar flares on
the dynamics of the Earth>s upper atmosphere, in particular the applicability of theoretical and experimental
methods for its assessment. The paper describes an approach to estimating the rate of electron production in
the upper atmosphere using data from the ionizing radiation model of the Sun (FISM2), the concentration of
neutral components in the atmosphere (NRLMSISE), and the electron density (IRI-2020). The assessments
are based on two class X flares recorded on September 6, 2017, for three main atmospheric components:
molecular and atomic oxygen and molecular nitrogen. In the course of the study, the optical thickness of the
ionosphere was estimated, and altitude profiles of the effective recombination coefficien and ionization rate
were constructed. The results were verified using Global Positioning System (GPS) total electron content
(TEC) data collected at the Mikhnevo mid-latitude geophysical observatory. Using historical data, the vertical
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TEC increment caused by solar flares was estimated. Good agreement between theoretical and experimental
estimates was demonstrated: the combined use of the FISM2 and NRLMSISE empirical models allowed
for a qualitative prediction of the temporal dynamics of ionization rate increments at the solar flare front.
The obtained results can be applied in the development and adjustment of technical systems, particularly
navigation and communication systems.
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