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WuTepnperanys HOHOCHEPHBIX BOZMYIIEHHUH B IEPHO/IbI TEOMAarHUTHBIX Oypb SBIISIETCS HANOOJIee BaXKHBIM
U CJIOXHBIM BOIPOCOM COBPEMEHHOH (u3nuku moHochepsl. s KOPPEKTHOrO peIIeHUs] 3TOro BOIpOca
HEOO0XO/IMMO HCIIONB30BaTh KakK JOCTYIHBIA HAOOp JMaHHBIX HAOMIOJCHMH MapaMeTpoB Tepmochepsl u
MOHOC(]EPHI, TaK U pe3yIbTaThl YNCICHHBIX MOJIelel BepxHei atMmocdepsl 3emiu. B 3ToM nokiae npencraBieH
aHaJIN3 BO3JICHCTBHUSA MarHUTHBIX Oypb Ha BEPXHIOIO aTMOc(epy B 3aBUCUMOCTH OT pacCMaTPUBAEMOM IIUPOTHI,
JIOTOTHI, CE30HAa M YPOBHS COJIHEYHOH akTHBHOCTH. [IpOBeJeH CTaTUCTUYECKHMH aHaiIM3 MOHOC(HEpPHOTo
OTKJIMKA Ha T€OMAarHUTHbIE Oypyu C MCIOJIB30BAHNEM JAHHBIX BEPTUKAJIBHOIO 30HAMPOBAHUS Ha OTICIBHBIX
CTaHIUSAX M 3JEKTPOHHOTO COAEP)KAHUS B Pa3IMYHBIX IIUPOTHBIX PETMOHAX. AHAIM3 BKJIIOYaeT B ceOs
UACHTU(PUKAIMIO TEOMAarHUTHBIX COOBITUH HA OCHOBE HMHIEKCOB T'€OMAarHMTHOW AaKTHBHOCTH W pacueT
«3TAJIOHHOT0» MOHOC(HEPHOT0 OTKIUKA. «DTAJOHHBI» OTKIMK MPEACTABIIET COO00H TUHAMUKY CpEIHETrO
MOHOC(EPHOTO BO3MYIIEHHS, IOJYYEHHYIO METOJIOM HAJOXEHHBIX SMO0X C KIIYEBBIMH MOMEHTaMH,
COOTBETCTBYIOIIUMH MAaKCUMyMY T'€OMarHUTHBIX BO3MyIIeHHH. FloHOC(epHOe BO3MYIIIEHHE MPEICTABISET
co00i1 oTHOCHTEIBHOE (IIPOIEHTHOE) OTKIIOHCHHE HAOIIOAAeMbIX 3HAYCHUN OT 27-ITHEBHOTO CKOJIB3SIIETO
CpeIHero 3Ha4yeHus. AHAIU3 MOKa3al, YTO aMIUIUTYJA TOJOXKHUTEIBHOTO BO3MYIIEHHUS 3aMETHO BBIIIC B
MUHHMYME COJIHEYHOW aKTUBHOCTH, YeM B MAaKCUMyMeE, MaKCHMaJIbHA 3UMON M MPAKTHYECKU OTCYTCTBYET
neroMm. [IpuBoasSTCS pe3ynbTaThl UCCIEIOBAaHUNA HOHOC(HEPHOTO OTKIMKA Ha SIKCTPEMAJIbHBIE T€OMAarHUTHBIE
Oypu. PaccMoTpeHbl OCHOBHBIE (PU3MUYECKHE MPOLIECCHI, KOTOPBIE UTPAIOT BAXKHYIO POJIb B (POPMUPOBAHUH
nonochepHsIx 3 PexToB Ha pa3HBIX Pa3ax pa3BUTHS TeOMarHUTHOM Oypu. OOCYKIAI0TCSl HOBBIC BBISIBICHHBIC
ocobeHHOCTH (AP PEKT mocneeHCTBHS, BEBICOKOIIUPOTHOE YBEINYCHUE JIEKTPOHHOTO COJIEPXKaHM, U T.]1.)
noHoc(hepHOro OTKJIHMKa Ha reoMmarHuTHbIe Oypu. Ha ocHoBe I'moGambnoit CamocornacoBanHor Mogenn
Tepmocdepsl, Monocdepst u [Iporonochepsr (CM TUIT) Hamu ObuTa 1aHa WHTEPIIPETAAST HOHOCHEPHBIX
3P HEKTOB T€OMArHUTHBIX OYpb, KaK KOHKPETHBIX, TaK M «ITAJIOHHBIX», BBISBICHBI U MPOAHATHU3UPOBAHBI
MOJIOKUTEIbHBIE 3 (HEKThI OCIeACHCTBUSA. AHAIN3 PE3yIbTATOB YUCICHHOTO MOACTMPOBAHMUS TIOKA3aJl, YTO
MOJIOKUTEIbHBIE () (HEKTHI MOCTIENCHCTBHS MO-PAa3HOMY MPOSBIISIIOTCS B PA3JIUYHBIX JIOJITOTHBIX CEKTOPAaXx.
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The interpretation of ionospheric disturbances during geomagnetic storms is one of the most important and
complex issues in modern ionospheric physics. To correctly address this problem, it is necessary to utilize
both the available observational datasets of thermospheric and ionospheric parameters and the results of
first-principle’s models of the Earthys upper atmosphere. This report presents an analysis of the impact of
magnetic storms on the upper atmosphere depending on latitude, longitude, season, and the level of solar
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activity. A statistical analysis of the ionospheric response to geomagnetic storms has been conducted using
vertical sounding data from individual stations and total electron content (TEC) measurements across various
latitudinal regions. The analysis involves the identification of geomagnetic events based on geomagnetic
activity indices and the calculation of a «reference» ionospheric response. The «reference» response
represents the dynamics of the average ionospheric disturbance, obtained using the superposed epoch method
with key moments corresponding to the maximum of geomagnetic disturbances. The ionospheric disturbance
is defined as the relative (percentage) deviation of observed values from the 27-day moving average. The
analysis showed that the amplitude of the positive disturbance is significantly higher during the solar activity
minimum than during the maximum; it reaches its peak in winter and is practically absent in summer. The
results of studies on the ionospheric response to extreme geomagnetic storms are presented. The main physical
processes that play a key role in the formation of ionospheric effects at different phases of a geomagnetic storm
are considered. Newly identified features (after-storm effects, high-latitude increases in electron content,
etc.) of the ionospheric response to geomagnetic storms are discussed. Based on the Global Self-Consistent
Model of the Thermosphere, lonosphere, and Protonosphere (GSM TIP), we provided an interpretation of the
ionospheric effects of both specific and «reference» geomagnetic storms, and identified and analyzed positive
after-storm effects. Analysis of the model results showed that positive after-storm effects manifest differen ly
in various longitudinal sectors.
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