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ATIIIPOKCUMAILIMSI TAHHBIX PETMOHAJIBHON MOJIEJIN
HUOHOC®EPBI C MOMOIIBIO OPTOIOHAJIBHBIX ®YHKIIAM

Po3rnsHyTO MOXIIMBOCTI BHUKOpPHCTAaHHS psigy Pyp’e Ut ampokcumamii MOJETBHHX 3aleKHOCTEH
napaMeTpiB ioHOC(epHOI a3Mu. AHaji3 MPOBOAMBCS Ha MPHKJIAA A000BHX Bapiamiil eleKTpOHHOT
KOHLIeHTpalii, B3sATux 3 perioHansHol moneni ionochepu (CERIM IION), crBopenoi B IHCTHTYTI
ionocepu (XapkiB). IToka3aHo, mo HpH MOBXHUHI pagy 15 moxuOku ampokcuMmanii K000BHX
3aJIOKHOCTEHl TMapaMeTpiB MalOThb 3aJOBUIBHMH pPIBeHb HAaBITh Ui HAWOLIBIIMX BHCOT, IO
PO3IIISLIAIIHCSL.

The possibilities of using Fourier number for approximations of model dependencies of ionospheric
plasma parameters are considered. Analysis conducted by the example of daily variation of electron
density taken from the regional model of the ionosphere (CERIM IION), created at the Institute of
Tonosphere (Kharkiv). Shown that at length of number 15 daily dependencies of approximation error are
satisfactory level even the most altitudes considered.

Brenenne. Peruonanbhas monenb uoHochepbl (Central Europe Regional
Ionospheric Model (CERIM IION)) co3maHa Ha OCHOBE 3KCIHEPHUMEHTAIbHBIX
JAaHHBIX ~ XapbKOBCKOTO  pajapa HEKOTepeHTHOro paccesiHust MHcturyTta
noHocepsl. B Mozmenn TpencraBieHbl  CE30HHO-CYTOYHBIE — 3aBHCHMOCTH
KOHILIEHTPALMK 3JIEKTPOHOB (NN), Temneparypsl amektpoHoB (7,) m monoB (7)),
3HAUYEHHs BEPTHKAJIBHOW COCTABIIONIEH CKOPOCTH mepeHoca miasmsl (V7), a
TaKOKe MMapaMeTpoB TMHAMHYECKHX U TEIIOBBIX ITPOIECcCcoB B muraszme [1 — 3].

MopenbHble 3aBHCUMOCTH TPEACTABICHBl B TaOMMYHOM BHae. TaOmuisl
MIPUBEICHBI IS CIESIYIOINX UCXOMHBIX JAaHHBIX: MecTHOro Bpemenu (¢ 00:15 mo
24:00 4, BpeMeHHOE pa3pemieHne |5 MHUH); CE30HOB — MapT, HIOHb, CEHTIOPh U
nexabpp; BeICOTHBIA amama3zoH 200 — 750 M, BbICOTHOE paspemieHne 50 KM;
ypoBenb CA 3anaercs ¢azoil mukia CA (MHHUMYM, POCT, MakCUMyM W cHaj
conreyHoi akTuBHOCTU (CA)) [1 — 3]. Tak Kak JUCKPETHOCTh JaHHBIX IO BPEMEHHU
COCTaBJsIeT 15 MHMH, TO BO3HHMKaeT HEOOXOAWMOCTh B alIIPOKCHMAIUU TaKUX
JaHHBIX  HENpepbIBHBIMM  (QyHKOMsMH.  XOpOIIO  HW3BECTHO, YTO  JUIs
AmNMpOKCHMAIIMM PA3JIMYHBIX CUTHAJIOB M (YHKIMH IIUPOKO IPUMEHSETCS P
Oypee [4], KoOTOpBIA XxapakTepuszyercss OBICTPOH  CXOAMMOCTBIO  IIpH
YJIOBJIETBOPHUTENILHOIM TOYHOCTH BOCCTAHOBJICHHUS HCXOTHOM 3aBUCHMOCTH .

[TpuMeHUTENBHO K  PEUNICHUIO 33Ja4d  AlIPOKCUMALUH  MOJAECIBHBIX
3aBHCHMOCTEH mMapaMeTpoB HOHOC(epHON mma3smer, Dypre-pasnoxenue [5, 6]
HMHTEPECHO HE TOJIBKO C TOUKH 3PEHUS MPOCTOTHI MaTeMaTHYECKOTO onucanus. Kak
HW3BECTHO, BAXXHOM 3ajaueil COBPEMEHHOW TeO(HM3WKH SBISCTCS H3ydYCHHE,
KadeCTBEHHOE W  KOJIMYECTBEHHOE OIMCAaHWE BOJHOBBIX IIPOIECCOB B

noHocdepe [7]. OcHOBOIl HcCCIIEJOBaHUS BOJHOBBIX IIPOIIECCOB  SIBISACTCS
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CIIEKTPAIbHBIN aHauM3, Oa3MPYIOUIMHCS Ha Pas3lIOoKEHWM psifa JaHHBIX B psil
@Dypbe ¢ LeNbI0 BBISIBICHUS MPE0ONIaIaloNX rapMOHHYECKUX COCTABIISAIOMINX B
CYTOYHBIX U CE30HHBIX 3aBUCHMOCTSX MapaMeTPOB HOHOC(HEPHOH IIa3MBl.

Ienp craTbM — aHanu3 BO3MOXKHOCTEH INpuMeHeHMs pspa Dypbe i
anMpoKCHMAIMK MOJICJIbHBIX CYTOUHBIX BapHalliii MOHOC(HEPHBIX TapaMeTPOB.

PesyabTaTnl ananusa. Bo3moxHocTu Dypbe-pa3oxkeHHs PacCMOTPUM Ha
MpUMepe CyTOYHON 3aBUCHMOCTHU 3JEKTPOHHOM KOHLIEHTpPAIMM Ha MaKCUMAaJIbHON
MOJIeNBHOM BBIcOoTe — 750 kM. J[aHHBIC T OOIBIINX BEICOT B CHITy OCOOCHHOCTEH
UX SKCIIEPUMEHTAIFHOTO TIOJMyYECHUS SIBISIOTCS CaMbIMHU ‘‘HEOJIAronpUsSTHBEIMU ™ C
TOYKH 3PEHUs] HAJIM4YUS BBICOKOYACTOTHBIX FapMOHUK. [109TOMy MOXHO CUHTATBh,
YTO TMOTPEIIHOCTH ammpokcuMmanuu psgoM Pypee, IMHA KOTOPOro ObuIa
nofo0paHa 11 MaKCHMalbHOM MOJEIBHON BBICOTHI, BCEra OyayT MEHBLINMH JUIs
JPYTUX MOJEIBHBIX BBICOT. B CBSI3M C 3TMM CTaBWIJIACh 33[a4a ONPEACIUTH AIHHY
psina @ypbe, KOTOPHIA C YIOBICTBOPUTEIFHON TOYHOCTHIO AlIIPOKCHMHUPOBAI OB
JIaHHBIE JUI BEPXHEW MOJIEIIbHON BBICOTHI.

IIpexxne yueM npuMeHaTs Dypbe-pasiioKeHue, s OIYYeHHs HEIIPEPhIBHOU
¢byHkuuM OblIa MpUMEHEHa JIMHEHHas WHTEPIOJSIIUS MOJCIbHBIX JaHHbIX. Ha
pUCYHKE IIpUBEJEHA IIOJydCHHas HENpEepbIBHAs CYTOYHAs 3aBHCUMOCTb IS
JIETHETO COJIHLECTOSIHUS [IPU HU3KOM COTHEUHON aKTUBHOCTH.

Anmnpokcumupytomasi 3aBUCUMOCTh  N(f), TpeicraBisifomias coboi  psj
®Dypsbe, 3a1aBanack CICAYIOMIUM BEIPa)KEHUEM:

N(t) =ay+ Y_ay cos(kot) + D by sin(kor) .
k=1 k=1

3nech BEIMUUHA @ — MOCTOSIHHASI COCTAaBIISIIONIAS CYTOYHOM 3aBHCHMOCTH,
T
1
ompezensgeMas BBIDAXCHHEM  a, :?J‘N (x)dx, a, n by,— aMmIuTyzabl
0

TapMOHHYECKUX COCTABJIAIOIINX C YaCTOTaMU k. 3HaUeHHS 3TUX AMIUITATY X MOTYT
T

2
OBbITH PACCUMTaHbI B COOTBETCTBUU C BBIPAKCHUSIMH @) = ?IN (x)cos(kwx)dx ,
0

T
b, = %J‘N (x)sin(kox)dx, rtme k=123.. — HOMep TapMOHHYECKOH
0

cocrapisonieli, ® = 2m/T — 9acToTa, COOTBETCTBYIOIIAs IEPBO TapMOHHKE,
mepuon kotopoit 7 paBeH 24 dYacaM, n — KOJHMYECTBO TapMOHHMYECKHX
COCTaBJISIONIMX C pa3HBIMK YacToTamu (JuinHa psga Oypee).

C wucronp30BaHMEM JaHHBIX BBIPAKEHUH OBUIM TPOW3BEIEHBI PACUETHI
aMIUTUTYZ TapMOHUYECKHUX COCTABJIAIOUINX PAacCMaTPUBAEMOI0 CYTOYHOIO Xoja
KOHIIEHTPALIUH 3JIEKTPOHOB. [Ipy 3TOM JiTHHA psifia # yBEIHMUMBATIACH KOXKIBIH pa3
Ha €IWHUIly, HauuHas co 3HadeHus n = 1. Jlnsg Kaxmod mivMHBL psiga
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CONOCTABISINCh ~ MCXOJHAas ~ CyTOYHash  3aBUCHUMOCTb M IOJy4eHHas
aNmpOKCUMHUpYIoIas GYHKIUS U PACCUUTHIBAINCH OTHOCHUTENIBHBIE TOTPEIIHOCTH
BOCCTAHOBJIEHHSI HCXOJHOTO CYTOYHOTO XOJa.

Ha pucynke mnpuBeneHbl rpadMKi HCXOTHBIX MW aNllpOKCHMHPYIOMINX
3aBUCHMOCTEM, a TaKke Irpa(uKy OTHOCHTENBHBIX TIOTPELIHOCTEH alNPOKCHMAIN
JUISL pa3JINYHBIX JUTHH psijia.
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CyTOuHbIe BapHalluK KOHLEHTPAINH 3JIeKTPOHOB N Ha BbIcoTe 750 KM U1 JIETHEro
coutHIIeCTOSIHUS B MUHUMYMe CA (CIUIOIIHAS JIMHUS), PE3YJIbTAT €ro animpoKCUMaIuy
psinom @ypee (MyHKTHP), @ TAK)KE OTHOCHTEIbHAS TOTPEIIHOCTD ANNPOKCHMAIMH O
(touxw). mmua psima @ypee: n =3 (a), n =9 (6), n =15 ()
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[TocnenoBaTenbHOE PACCMOTPEHHE MPEACTABICHHBIX I'pa(UKOB IMO3BOJISIET
HaOJII0aTh CXOAMMOCTh AaNIpPOKCHMHUPYIOIIETO psAfa K HCXOAHOH (QYHKIMH MU
OTCJIE)KUBATh YMEHBIIEHNE OTHOCUTEIBHOM MOTPEIIHOCTH allIPOKCUMALIUH BIIOTh
0 TPUEMJIEMOT0 YpOBHS, OIpeneNss TeM CaMblM ONTHUMAalbHYIO JJIUHY
ucnoins3yemoro psga dypse.

AHanu3 mokasall, 4TO CyMMa YK€ IEpBBIX TPEX TapMOHUK MO3BOJISET
Ka4eCTBEHHO  BOCIIPOM3BECTH  TIJIaBHBIE  OCOOCHHOCTH  CYTOYHOTO  XOfa
KOHIIEHTPALUU 3JIEKTPOHOB. JlanbHelIlee yBEIUYEHHE YUCIA ClaraéMbIX psja
@ypbe TPUBOANT K KAYECTBEHHOMY U  KOJHYECTBCHHOMY  YITyUIICHHIO
COOTBETCTBUS aIPOKCUMHUpYIomer GyHKkmu ucxogHo. [Ipu mmHe psga n = 15
TOYHOCTh BOCCTAHOBJICHHSI MCXOAHOW 3aBHCHMOCTH MOXKHO CUHTATh MPUEMIIEMON
JUIsl pacCMaTpUBaeMOil 3a1auu.

AHaIOTMYHBIE HCCIEAO0BAHMS OBUIN ITPOBEACHBI AT CyTOYHBIX 3aBHCUMOCTEH
OCTANBHBIX MOJETBHBIX IIapaMeTPOB HMOHOC(HEPHOH IIIa3MBl — TEMIIeparTyp
JJIEKTPOHOB U MOHOB, BEPTUKAIBHON COCTABIISIOIIEH CKOPOCTH IEPEHOCa IIa3MBbl
u ap. IIpm 3ToM MOrpenIHOCTH anmpoOKCUMAIlMM NpH JUIMHE piga n = 15 He
MPEBBIIAIN TOTy4YEeHHBIE BBIIIE 3HAUECHUS.

BoiBoabl. TakuM 00pa3oM, MOXXHO TOBOPHUTH O TOM, YTO HCIOJIb30BaHUE
paga @ypbe I anmpoOKCUMAallMd HCXOJHBIX MOJENBHBIX [JaHHBIX MO3BOJSET
pelInTh 337a4y MOMYyYEHHs AHAIUTHYECKUX AMMPOKCUMHUPYIOUINX 3aBHCUMOCTEH.
B mepcrnektuBe MMEHHO ammpoKcuUMarus psimoM Dypbe MO3BOJIMT PACIINPHUTH
MH(QOPMAIMOHHBIE BO3MOXKHOCTH MOJIENTM HOHOC(EPHI, TO3BOJSSL TOJIydaTh
MHGOPMALMIO HE TOIBKO O CTAaHAAPTHBIX MapaMeTpax IUIa3Mbl, HO U O CIEKTpe
BPEMEHHBIX Bapualuii 3TUX [apaMeTpPOB.
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