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BAPUALIAU YACTOTHI f,F2 CPEJHEIIAPOTHOM
UOHOC®EPBI B TEUEHHUE JIBYX IIUKJIOB COJTHEYHOM
AKTHUBHOCTH

Ipencrasnensl pe3yIbTaThl HaOMIOACHUH HOHOCHEPHI ¢ MOMOIIBI0 HOHO30HAa “basuc” (XappkoB) B
TeYeHHE IBYX LHUKIOB CONHEYHOI aKTUBHOCTU. [IpoBeIeHO MX CpaBHEHHE C JAHHBIMH AUTH30HIOB
DPS-4 B Ilpyxonuue (Uexus) u dypbece (benbrus), pacnonokxeHHBIX Ha OJIM3KOH MIHPOTE.

KutroueBble cjIoBa: METOJ BEPTHKAIBHOIO 30HIHPOBAHUS HOHOC(EPHI, HOHO30H], KPUTHIECKAs!
4acTOTa, BpEMEHHbIE BapHAIIMU KPUTUUECKON YaCTOThI, LIUKJ COIHEYHOH aKTHBHOCTH.

IlocTanoBKka 3agaun. MeToa BEpPTUKAIBHOTO MMIYJIBCHOTO 30HAMPOBAHUS
noHoc(epsl B HacTosIlee BpeMs MPOAOJDKAET OCTaBaThCS OJHUM M3 OCHOBHBIX
METOJIOB auarHoctuku uoHochepsl [1—4]. Mcnonp3oBanue moHo3oHma «basumcy»
Honocdepnoii obcepBaTopru MHCTHTYTa HOHOCDEPHI, KOTOpask HAXOUTCS BOJIN3U
r. XappkoBa (49.6° c.m., 36.3° B.11.), TO3BOJISIET MCCIEIOBATH JOITOTHBIC 3 (EKTHI
B WOHOc(epe, Omaromaps yZadyHOMY pacIlONIOKCHHIO Ha IMHPOTe, ONU3KOH K
mmpoTaM eBponerickux crannuii B [Ipyxonnme (Yexwus, 50.0° c.mr., 14.6° B.11.) [5]
u yp6ece (bemprus, 50.1° c.m., 4.6° B.1.) [6]. Beibop 3Tux cranmmit mist 3TOM
nenmun obocHoBaH B [7, 8]. B paborax [7-9] aHanm3npoBannucCh DaHHBIE CTAHIUI
BEPTUKAJIBHOTO 30HAMPOBAHMSA IS OTACIBHBIX CYTOK M CE30HOB. MHTepec
MPEJCTABISET aHAIN3 JIOJITOBPEMEHHBIX BapHALUi KPUTUIECKOH 9acTOTHI cios F2
nonocheps! (f,F2) u uzydenue e€ cBsi3u ¢ conaHeuHoM akTuBHOCTHIO (CA) Ha
MPOTSDKEHUH TPOJIOJKHUTENBHOTO Tepuoja. Takoro poja HMCCICIOBaHUS BaXKHBI
JUIS  WM3YYCHUS CPEIHCUIMPOTHOW HOHOC(Ephl HaJ ICHTPATbHOCBPOICHCKUM
PETHOHOM. AKTYallbHOCTh COCTOUT TaKXe B TOM, 4YTO 24-W LUK aKTHBHOCTH
ComHna oToWYaeTcs OT NOPEABIAYIIAX [UKIOB  3aJCep)KKOH  BO3pacTaHUS
AKTUBHOCTH U YMEPEHHOU aKTHBHOCTHIO B €r0 MaKCHUMyMeE.

Heas cTaThu — aHATN3 JaHHBIX HOHO30HIA «basuc» MHcTHTyTa MHOHOChEPHI,
MMONyYeHHBIX Ha mpoTspkeHuH 1997-2012 rr. mpW pa3iuyHOM COCTOSIHUA
KOCMHYECKOW TIOTONBI W COMOCTAaBICHHWE UX C aHAJOTHYHBIMH JTaHHBIMU
HMOHO30H/IOB, PACIOJIOXKEHHBIX Ha OJIM3KOI IIHpoTe.

Amnapatypa. HMoHo3oHn “ba3suc” wucmons3yercs B COCTaBe pajapa
HEKOT€PEHTHOTO pacCesiHusl Uil €ro KaluOpOBKUM C LENBI0  ONpeesieHUs
KOHIIEHTPAIK 3JEKTPOHOB, a TaKXKe aBTOHOMHO B OTJENIBHBIX 3KCIIEPUMEHTAaX.
OH mMO3BOJISIET TIPOBOJWTH BEPTHKAJIbHOE, HAKIOHHOE M TpaHCHOHOc(hepHOoe
HMITYJIbCHOE 30HaupoBaHue. Ero ocHOBHbIE mMapameTpsl npuBeneHsl B [7]. B
YaCTHOCTH, AMAINA30H pabo4nX 4acTOT B peXXHMe BEPTHKAIBLHOTO 30HANPOBAHUS
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1-20 MI'i, paspemaromasi CIOCOOHOCTH IO BBICOTE — 3 KM, HWMITYJIbCHAs
MOIIIHOCTh TepeAaTynka He MeHee |5 kBT, 4yBCTBUTENBHOCTH NPHEMHUKA —
15 MxB. Ilpuémuas u mepenarolias aHTEHHbBI — POMOMYECKHE C BEPTHKAJIbHBIM
U3ITy4EeHUEM, PACHOJIOXKEHbI OpToroHanpHO. Kakmas aHTEHHa COCTOMT M3 JBYX
poM00B. Bosbiioit pom0 padortaer B nuamnazone 1-6 MI'n, a mansrii — 6-20 MI'm.
[TorpemnocTs n3Mepenus kpurudeckoit yactorsl — 0,05 MI'n.

Jns BepTukanbHOrO 30HAMpoBaHus HoHocdepsl B IIpyxonmine u [ypGece
ucnone3yercs qurusosa DPS-4, mapamerpsl 1 omicanue KOToporo npusezeHs! B [10].

BpemeHHbIe BapHallui KPUTHYECKOIl YacToThbl. [IpoBeneH aHaNM3 JTaHHBIX
nono3oH1a «ba3ucy MHcTHTYTa HOHOC(EPHI, TTOTYYeHHBIX Ha MPOTHKeHUH 1997—
2012 rr. mpu pa3IuyHOM COCTOSIHMM KOCMHUUYecKOoM norosl. Ha puc. 1 npuBeaeHsl
pe3ynpTaThl  M3MEpPeHHH KPUTHYECKOW dacToThl cjos F2  wmoHochepsr B
XapaKkTepHble I aHalM3a BpPEMEHa CYTOK: MOJJICHb W IOJHOYb. 37ECh XKe
MIPEACTAaBICHbl BapuUalid WHAEKCOB COJHEYHOH (Fjo7) M TEOMArHUTHOH (Ap)
aKTUBHOCTEH, a TaKoKe BBIYUCICHHbIE TpeH sl f,F2 u Fig 7.
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Puc. 1 — BpemeHHbIe BapHaIvy MOy ACHHBIX (@) Y TIOJYHOYHBIX (0) 3HAUCHUH KPUTHIECKOI
yacToTsl f,F2 (TpeyronsHuku) Ha hoHE BapHaIMil HHAEKCOB COTHEYHOI aKTUBHOCTH Fig 7
(KpY>XKH) U TeOMarHUTHOH aKTUBHOCTH Ap. CIUIOMIHBIMHU JIMHUSMY OKa3aHbI TPEH/IBI
BPEMEHHbIX BapHauuii f,F2, a mrpuxoseMu — Fig 7

Kak Buano u3 puc. 1, npu Hanuuuu Bo3MmylieHuil B noHoctepe (4Ap >10)
OTKJIOHEHU 3HaueHnH f,F2 oT TpeHga Bo3pacTaioT.

Ha puc. 2,a u 2,6 npencraBieHsl pe3ynbTaTbl u3MepeHuit f,F2, a taxxke
UHJEKCOB 17 U Ap, IPU OTCYTCTBUU F€OMAarHUTHBIX BO3MYILCHUM.

BupHo, 4tro BpemeHHble Bapuanuu f,F2 KoppenupymT ¢ BapualusMH
uHJeKca coiaHedHoH akTUBHOCTH (CA) Fo;. DKcTpeMalbHble 3HauY€HMs TpPEHIa
<f,F2> Onm3kn 1O BpeMEHH K OKCTPEMaJbHbIM 3HAYCHUSIM CIVIXKEHHBIX
BPEMEHHBIX 3aBUCUMOCTEN uHeKca Fg 7.

Wzmenenue Tperna <f,F2> u3mepeHHOIl B oJ1eHh KPUTUYECKOH YacTOTHI Ha
nporsokennn 23 mukina CA (mait 1996 r. — suBaps 2009 1.) B 1,4 pasza Gosnblie
mpupocta <f,F2> Bo Bpems 24 mmkia (Hagamo B sHBape 2009 r.): OTHOIICHUS
MaKCHMaJIFHOTO 3HaYE€HHUsI K MUHUMaJIBHOMY B 3THX IIMKIax CA cocTtaBusior 2,4 n
1,7 coorBerctBenHo. Takoe otnmume Bapmammii f,F2 B naByx mmkmax CA
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COOTBETCTBYET OTJIMYMIO BaPHALNI KOHIICHTPAIIUU 3JICKTPOHOB B MAKCUMYME CIIOS
F2 mpumeprHo B aBa paza. AHaJOTHYHBIC COOTHOIICHHS WMEIM MECTO W Ui
uHgexca Fo7: ero usmenenue B 23 muxiae CA B cpegHeM B 1,5 pasa Oosiblie
u3MeHeHus1 Bo Bpems 24 nukina. CpeaHee 3HaueHHe 4acToThl f,F2, n3mepeHHoii B
OKOJIOTIOJTYHOYHOE BpeMsl, u3MeHmI1och B 1,5 u 1,3 pasza B Teuenue 23 u 24 nuKIoB
COOTBETCTBEHHO, T. €. OTIUYHE COCTABISET OKoJo 1,2 pasa.

MunuManbHbIC 3HAUYCHUS B Bapuarusax <f,F2> s o0oux NUKIOB OJH3KH,
TaKKe KaK U MHUHUMYMBI B CIVI&)KEHHBIX 3aBUCUMOCTSIX UHAEKCA F'jo7. OHU paBHBI
5,5 MI'u (monnens) u 3,5 MI'1 (TOJTHOYE).
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Puc. 2 — BpemeHHbIe Bapraliy MOy ICHHBIX (@) ¥ TIOXYHOYHBIX (0) 3HAYEHUH 9acTOTHI fF2
(TpeyronpHUKH), HHAEKCA F 7 (KPYKKH) H UX CPEIHEKBAIPAaTHYECKUX OTKIOHEHHI (6, 2), a
TaKke HHIeKca Ap (a, 6), IpH OTCYTCTBUHM T€OMAarHUTHBIX BO3MYyIeHHH. CIUIOMHBIMI
JMHUSAMH NOKa3aHbl TPEHIbI BpEMEHHBIX Bapuanui f,F2, a mrpuxossivMu — Fi 7

AOCONIOTHEIE 3HAYEHHs CPENHEKBAIPATHIECKUX OTKIOHEHUH (Gjr2) YACTOTHI
f,F2, u3amepsieMoii B OKOJIONOJIYHOUYHOE BpeMs, HIDKE, HO TaKOT'0 JKe MOpsKa, Kak
u BONM3M nonyaHs (puc. 2, 6, 2). B 000uX ciiy4asx OHH yBEIMYMBAIUCH IIPH POCTE
CA ananoru4Ho TOMy, Kak Bo3pacTal pa30poc 3HaueHUH HHAeKca Fjo;. Ux
OTHOCHTENbHbIE 3HaUeHUA (Gyr2/f,F2) B cpennem cocrasmsnu 10-12% ans ous u
HOYHM HE3aBUCHUMO OT akTuBHOCTU COJHIIA.

Ha puc.3 mnpencraBieHbl BpeMEHHbIE BapHallMM KPUTUYECKUX YaCTOT
cnost F2, mamepennsie B Xapbkose, [Ipyxonute [5] u lypOece [6] mpu cIOKOIHOM
COCTOSSHUU HWOHOC(epsl BONM3M MECTHBIX NONymAHA (puc.3,d) W TOIYHOUH
(puc. 3, 6). 3mech ke TPUBENCHBI OTHOCHTENBHBIC PACXOKICHUS B pPE3ylbTaTax
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mmepenus  f,F2 B XapokoBe—IIpyxonure u XaposkoBe—/lypbece
o= (foFZXame - prznpyxomuemuﬂypﬁec )/ fonxapmn -100% .

BuaHo, u4TO BapHManMM KPUTHYECKOW YacTOThl KayeCTBEHHO IOAOOHHI.
[Ipeobnanaromue oTnuuust B BapHanusax f,F2 nMmeroT mMecto B HOYHOE BpeMs
MEXIy AaHHBIMH XapbkoBa u [JlypOeca (puc. 3, 6, 2). OTH oTiIMuus TeM Ooiblle,
yeM MeHbIIe akTuBHOCTH Comnma (mepuom ¢ 2005 mo 2010 r.). Hambompmmme
ormmaus (mo 40-50% mnst Hypbeca m 30% mmsa IlpyxoHune B TOIYACHHOE U
MOJIyHOYHOE BpeMs1) HaOmoxanmmch B aekadbpe 2008 r. (puc. 3, 6, 2). OtMeTnm, 9To
OKOJIOTIONyHOYHBIE Bapwanuu f,F2 Ha Bcex TpEX CTaHIMSIX WMENH SIBHBII
KoJIe0aTeNbHbBIM XapaKkTep ¢ MepUoIOM OIMH rof (CM. puc. 3, 6), 9To 0OBICHIETCS
spdexkrom «ce3oHHOH anomanuu» [11]). Tlpuuem, amrmuuryna koieOaHuil ¢
Bo3pactanueM CA ypenmumnace npumepHo ¢ 0,9 MI'm B 2007-2008 rr. 1o
2,2MI'n B 20112012 rr. (T.e. B 2,4 pasza). IIpu strom uHAekc Fjo7; BBIPOC B
cpennem B 1,9 paza.
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Puc. 3 — BpemenHble Bapuay KpUTHUECKHUX yacToT B XapbkoBe, [Ipyxonune u dypbece B
OKOJIOTOJTYIeHHOE () ¥ OKOJIOTIONTYHOUHOE (6) BPEMsI i IX OTHOCUTEIILHBIE PACXOXKICHH (8, 2)

BuiBoasl. BpeMenHbIe Bapuanmy KpUTHIECKOI 4acToThl f,F2 Koppenupyror ¢
BapHalAMH HHJIEKCA COJIHEYHOM aKTUBHOCTU Fo;. M3MeHeHus TpeHnos <f,F2>
KPUTHUYECKOH YaCTOTHI, U3MEPEHHOH B TOJIAEHb W TOJHOY, BO BpeMs 23 mukia
CA B 1,4 (nens) u 1,2 (Houb) paza Oonbme n3meneHn# <f,F2> Bo Bpems 24 nuka:
OTHOIICHUS MAaKCUMAaITbHOTO 3HaueHus <f,F2> x MuHnManpHOMY B 23 1 24 mUKIax
CA cocraBumu cootBercTBeHHO 2.4 m 1,7 muém, 1,5 u 1,3 Housto. lucnepcus
3HaYeHWH 4dYacToThl f,F2 yBenmumBaercs mHpU pOCTE COITHEYHONH AaKTHBHOCTU
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MoJoOHO TOMy, Kak BO3pacTaeT MIUCIepcHst HHAekca Fjg;. OTHOCHTEIbHBIE
3HAYCHHSI CPEeNHEKBAAPATHYECKOrO OTKIOHEHHS dYacToThl f,F2 B cpemnem
cocraBun 10-12% npu mo6oii aktuBHocti ConHna. Bapuanuu wactotsr fF2,
U3MEPEHHOH B OKOJIOMNOJYJCHHOE M OKOJIONONYHOYHOE BpeMsi B XapbKOBE,
[Ipyxonune wu J[lypOece, kauecTBeHHO TOA0OHBI. Haubonbime oTaHuMs
HaOmonamick npu MuHuManbHON CA 3umoit 2008 r. Mexxny Bapuanusimu fF2
noHO30H/I0B XapbkoBa U JlypOeca. AMIUTMTya CE30HHBIX KOJIEOaHMH HOYHBIX
3HaveHuH f,F2 c Bo3pacTaHneM COJTHEYHOW aKTHBHOCTH YBEJIMYWIIACH IPHUMEPHO B
2,4 pa3a, B TO BpeMs KaKk HHAEKC [')o 7 BBIPOC B cpenHeM B 1,9 pasa.
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Bapuauuu yacrorsl  f,F2 cpeanemnporHoii monocdepbl B TeyeHHe IBYX UHMKJIOB
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HaBeneHno pesynbTaTé CIIOCTEpPEXEHb ioHOC(epu 3a JonmomMororw ioHosonaa “basic” (XapkiB) Ha
MPOTSA3i ABOX LUKJIIB COHAYHOI akTUBHOCTI. [IpoBeneHO 1X mopiBHsAHHSA 3 AaHMMH Airi3oHniB DPS-4 B
Ipyxonine (Yexis) i 8 Lyp6eci (benpris), mo po3ramoBani Ha OIM3bKil MUPOTI.

Ki104oBi ci10Ba: MeTo BEpTUKAIBHOTO 30HAYBaHHS 10HOC(EpH, I0HO30H, KPUTHYHA HacTOTa,
4acoBi Bapiauii KPUTHYHOI YACTOTH, LUK COHSYHOT aKTUBHOCTI.

The results of ionospheric observations with ionosonde ‘“Bazis” (Kharkiv) during two solar cycles are
presented. A comparison of the Kharkiv ionosonde data with ones of DPS-4 digisondes in Pruhonice
(Czech Republic) and Dourbes (Belgium) located at such latitudes is carried out.

Keywords: vertical sounding, ionosonde, critical frequency, temporal variations of the critical
frequency, solar cycle.
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