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MOJIEJJMPOBAHUE POMBUYECKUX AHTEHH HOHOC®EPHOM
CTAHIIUHA “BA3UC”

IIpoBeeHO KOMIIBIOTEPHOE MOJCIHMPOBAaHHE POMOMYECKHX AaHTEHH CTaHIWH BEPTHUKAIEHOIO
30HAUpOBaHUs HOHOCGeps! “Basuc” mogauanazonoB 1 — 6 MI'nq u 5 — 20 MI'u. [Ipoananu3upoBaHsl
HOJIy9eHHbIe TEXHUUYECKHE XapakTepucTHKH. OmpezieneHa ONTHMANbHAs 4YacTOTa IIEPEKIIOYECHUS
CTaHIMK MEXIy aHTCHHAMHU JIBYX I10JIMaIIa30HOB.

KaioueBble cJ0Ba: BEepTUKATGHOE 30HAMPOBAHHME HOHOC(EpH], poMmOHMUecKas aHTCHHA,
KOMITbIOTEPHOE MOJCIUPOBAHHUE.

Beegenne. CtaHuus BepTUKAIBHOTO 30HAMpOoBaHuA “ba3uc” BXonuT B cocTaB
pamapa HekorepeHtHoro paccessHus (HP) HMHcrutyra wmoHOChepel u
npesHa3HaYeHa ISl MCCIEOBaHUS IapaMeTpOB HMOHOC(EpHl Ha BHICOTAX HIDKE
makcumyma uonm3armu [1, 2]. AnrenHo-duaepnoe ycrpoiictBo (ADY) cranimn
COCTOMT U3 ABYX MPHEMHBIX M JBYX NEpeIarolINX POMONYECKUX aHTEHH JIMHEHHON
nosisipuzanuu. OyHkuroHansHas cxema ADY npuseneHa Ha puc. 1.

Mepenatowme MpuémHble
pombuueckue pombuueckue
aHTeHHbI aHTEHHBI

AHTEHHBbI AHTEHHBbIV
nepeknoyaTens nepexnoyartens

OT nepeaaTymka K NPUEMHUKY
ot 6noka
nepekoyeHns

AHTEeHH

Puc. 1 — dynkimonansHas cxema ADY cranuuu “baszuc”

Pabounii nuamazon gactor 1 — 20 MI'1 pa30our Ha nBa mommuamnasona: 1 —
6 MI'y (6osbmmoit pom6) u 5 — 20 MI'nm (Mmansiii pom0). IToakIrOUECHHE AHTEHH
TpeOyeMoro IMoAAxana3oHa OCYIIECTBISETCS SNEKTPOMEXaHHIECKUMH aHTCHHBIMHA
nepexiouaTesaMi. g yBenuueHusl pasBsA3KM NpUEM — Iepefada NpUEMHBIE U
Iepelaoie aHTCHHBl  PACIOJIOKEHBI B IPOCTPAHCTBE  OPTOTOHANBHO.
IIpocTpaHCTBEHHOE pacroyiokeHHe AaHTEeHH NpUBeAeHO Ha puc. 2. Bricora
HeHTpadbHOUW MaduThl — 24 M. YeTbipe 6OKOBBIX MauThl BhicOTON 13.5 M
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yCTaHOBJCHBI Ha paccTosHIH 50 M OT IeHTpaIbHOH. JJTHMHBI CTOPOH OONBIIOTO
pomba — 51 M, manoro — 22 M.

nepepaiome poMbel

Puc. 2 — IIpocTpaHcTBEHHOE PACIIONIOKEHUE TPUEMHBIX U MEPEIAIOIINX aHTEHH

[MoaxmioueHre NpPUEMHBIX M Tepelalomux (UIEPOB OCYLIECTBISIETCS B
HWOKHEW 4acTh poMOOB C MOMOIIBI0 CHMMETPUPYIOIIUX YCTPOUCTB. B BepmmHe
KaXJ10oro poM06a yCTaHOBJIEHO COTJIACYIOIIee CONpOTHBIeHHE HOMHHAIOM 600 OM.

Heap craTbu — oONpeNeNICHHE M AHAIN3 TEXHUYECKHX XapaKTEPHUCTHK
pOMOMYECKMX AHTEHH [JBYX IIOJUIMAla30HOB, BHIPAOOTKAa PEKOMEHAALMH
OTHOCHTENIHO YacTOTHl TIEPEKIIOYCHUS] CTaHIMU C OONbIIOW pOMOWYEcKOn
AQHTEHHBI Ha MAJIYIO.

MonenupoBanue pOMOMYECKMX aHTEHH MPOBOAWIOCH C  MOMOIIBIO
nporpammbl - MMANA-GAL Basic, wucnons3yromieii Metox MomeHtoB  [3].
Bonpmoit u Mamerii poMO MOAEIHPOBANKCH OTAETBHO. MaTepuan HpOBOIOB —
Melb, AMAaMETp BCEX INPOBOJOB 6 MM. Monenu YyYHTHIBAIOT OTPaKEHHUE OT
MOBEPXHOCTH  3eMIM. 3emid 3ajaHa — ‘“‘peanbHasd’, IUIIEKTPUUECKAs
NpOHUIaeMocThb € = 13, mpoBoaumMocTh ¢ = 5 MCm/M. KoHcTpyKTHBHEIE pa3mMepsl
QHTEHH B MOJENAX COOTBETCTBYIOT NPUBEAECHHBIM B  JOKYMEHTAllHH,
JIOTIOJTHUTENIBHO MPOBEAEHBI X KOHTPOJIbHBIE 3aMEPBHIL.

Ha puc. 3 npuBeaeHbI NONTyYEHHBIE B pe3yabTaTe MOAEIUPOBAHUS YaCTOTHBIE
3aBHUCHUMOCTH Kod(duuuenta crosueit Bonmuel no Hanpsbkenuto (KCBH) s
6ospioro n manoro pom6os. KCBH omnpenensiiics mo OTHOIIEHHIO K BOJHOBOMY
conpotusiieanto W = 600 Om. [{nst 6osbmoro pom6a KCBH ne npeblmaer 2.6 B
nuana3zone yactor 1 — 6 MI'u, mis manoro — KCBH we npeBbimaer 1.92 Ha
yactotax 5 — 20 MI'n. BonnooOpa3usiii xapakrep kpuBbix KCBH cBszan c
KOHCTPYKTHBHBIMH pa3MepaMHi CTOPOH OOJBIIOr0 W Majoro poMOOB, a TaKxe
BIIMSHUEM OTPAXKEHUH OT MOBEPXHOCTH 3E€MIIH.
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Ha puc. 4 nmpuBeneHsl 9aCTOTHBIE 3aBUCUMOCTH K03 duimenrta ycunenus G

Oonpmoro u Majgoro pomba. Bugno, 9To ycuiaeHne 60npmoro pomodba He

KCBH
26
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Puc. 3 — YacrorHas 3aBucumocth KCBH pomOnieckux anteHH cranuuu “bazuc”

npesbimaer 5.5 1b, a manoro 8 nb. Ha wacrore 5 MI'y k03¢ duLMEeHTH! ycHIleHNs
0oJIBIIOr0 M Majoro pomMOOB paBHBI, HA y4acTke OT 5 g0 6 MI' ko3 dunueHt
ycuiieHust 0oJbIIoro pomoda pesko cHikaercs ¢ 2 1b no —5 nb. Takum obpazom,
11e7eCO00pa3HO MPOBOAUTH NEPEKIIIOUCHUE aHTEHH C OOJIBIIOr0 poMba Ha Malblii
Ha yactore 5 MI'L.

Bonswoi pomd 1

I — — -Manslit pomd
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Puc. 4 — YacroTHas 3aBUCHMOCTb KO3 duIMeHTa ycuiaeHus

Ha puc. 5 u 6 mpuBeneHs! TpexMepHbIe TuarpaMMbl HampasieHHocTH ([H)
60JIBIIOT0 U MaJIOTO POMOOB Ha pAJE YacTOT auana3oHa. BUIHO, 4TO yMeHbIICHNE
Kod(duimenTa yCHIeHUS B HaIpaBICHHHM 3€HNTA B BEPXHEHW YaCTH KaXKIOTO W3
MOJITNAa30HOB CBSI3aHO C BO3pacTaHWEM YpOBHS OOKOBBIX JjemecTtkoB JIH.
BokoBBIe JETIeCTKH CTaHOBSTCS CyHNIECTBEHHBIMH Ha dacToTax Bbimie 4 MI'm mis
6omproro u Beimie 12 MI' — asns manoro pomoa.
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4 My 5Mry 6 My

Puc. 5 — JIH anTenHs! “00ap110i poM6”

8 My 12 My 16 My 20 Mry

Puc. 6 — JIH anTeHHs! “Maisiii poM6”

BoiBoabl. [IpoBereHHOE KOMIBIOTEPHOE MOJICIUPOBAHHE  IO3BOIMIIO
ONPEICTINTh OCHOBHBIE TEXHHYECKHE XAPAKTCPUCTHUKH POMOMUYECKHX aHTCHH
craniuu “basuc”. YcTaHOBIEHO, 4YTO ONTHMajJbHas dYacTOTa MEPEKIIOYCHUST
AHTEHH CTaHIUH ¢ OoNbIIoro pomba Ha Manslil pom0 paBHa 5 MI1.
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MoaenupoBaHue  poMOMYeCKMX AaHTeHH  HoHocdepHoii  cranuum  “Basuc” /
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TIpoBeneHO KOMIT'FOTEpHE MOJIETIOBAHHS POMOIYHMX aHTEH CTaHLii BEPTHKAJIBHOTO 30HIyBaHHS
ionocdepn “basnuc” mingmianasoniB 1 — 6 MI'm ta 5 — 20 MI'n. TIpoananizoBaHO OTpHMaHi TEXHiUHI
XapaKTepUCTHKH. Bu3HaueHa ONTHMaibHA 4acTOTa NMEPEMHKAHHS CTaHMii MK aHTEHaMH JBOX [
J1iana3oHiB.

Kaio4oBi cnoBa: BepTHUKanbHE 30HAYBAaHHS i10HOC(EpH, POMOiYHA aHTEHA, KOMII IOTCpPHE
MO/ICITIOBAHHSI.

A computer simulation of the rhombic antennas of ionosonde “Basis” for operation in the subbands
1-6 MHz and 5-20 MHz was performed. The obtained antenna specifications were analyzed. The
optimal frequency of switching between antennas for two subbands was evaluated.

Keywords: vertical sounding of the ionosphere, the rhombic antenna, computer simulation.
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