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TEXHOJIOI'MU 1 PE3YJIbTATBI 30HANPOBAHWA HOHOC®EPLI 1 PACITPOCTPAHEHU A PAJMOBOJIH

VK 550.388.2

KOMILIEKC ACCUBHOM JJMAT'HOCTUKHA NOHOC®EPBI HA OCHOBE
PETMCTPAIIMA CUTHAJIOB BBICOKOCTABHJIBHBIX BEIIATEJBHBIX
CTAHIIMM BY JIJUAITA3OHA

B.M. Hosukos, A.W. Yepro6abos, B.S. Snooit

HpeZ[CTaBIIeHBI MNPUHIUIINAIIBHBIC 0COOEHHOCTH U HWHCTPYMCHTAJIbHAs p€ajin3alnud CO3JaHHOTO B IIaTu-
TOpCKOM (bmmane CeBCpOKaBKEBCKOFO (Dez[epanLHoro yHI/IBepCI/ITeTa KOMILICKCA MMaCCUBHOTO 30HAUPO-
BaHUA I/IOHOC(l)epBI C HCIOJB30BAaHUEM CHTHAJIOB BBICOKOCTAOMIBHBIX BCIIATCIIBHBIX CTaHHI/Iﬁ BU-
JAraria3oHa.

KJIIOYEBBIE CJIOBA: MIOHOC®EPA, PACTIPOCTPAHEHUME BY PAJJMOBOJIH, PETUCTPALIMS BY PAJJUOCUTHAJIOB.

BBEJEHUE

OKCIIEpUMEHTAIBHOE U3YUEHHUE CBSI3U MEXy U3MEHEHHEM NapaMeTpOB PAaCHpPOCTPAHSIOIIUXCSA B HOHO-
cepe paaHoBOIH U MEPEMEINAIOIINMUCT HOHOCHEPHBIMH BO3MYIICHHUAMH SIBIISIETCSI aKTyaJ bHBIM U BHHMA-
HHUE K HEMY B TIOCJICHHE TOJIbI HEe oclabeBaeT. MccnenoBanue u MpoOrHo3 WX BO3ACUCTBHS HA XapaKTEPUCTHU-
KM paclpoCTpaHEHUs BOJH UMEIOT BaKHOE MIPUKIIAAHOE 3HadYeHue [1-3].

3agauu UcCIeI0BaHuUs IPOLIECCOB B MOHOC(EPE CBsI3aHbI KaK C MPaKTUYECKUMU 337a4yaMU 00ecIeueHUs
YCTOMUYMBON pabOTHI CUCTEM PAJAMOCBS3H, TaK U C HE MEHEE BAYKHBIMU HAayYHO-HCCIECIOBATEIILCKUMH 3a7a-
YaMH MOHMTOPHHIA OKOJIO3EMHOT'O IIPOCTPAHCTBA.

OnHa W3 3a7a4 — HCCIeOBaHNE TEePEeMEIaoNINXcs HOHOC(EpHBIX Bo3MyIeHHH. [lepementatromuecs
MOHOC(EepHBIe BO3MYIICHNUS, 00yCIOBICHHBIE OBICTPHIM HarpeBoM obiactu E B oBane BO BpeMsi reOMarHuT-
HBIX BO3MYILIEHHH, CYIIIECTBEHHO BIUSIOT HAa paclpoCTpaHEeHUE PagloBOJIH AEKaMETPOBOTO AUAIa30Ha.

AIIITAPATHASA YACTDb KOMIIVIEKCA HAKJIOHHOTI'O 30HANPOBAHMU A

Jns uccnenoBanus noHocdepsl pagunodusndeckumu Mertogamu B [Isturopckom ¢umane CeBepokas-
ka3ckoro deepanbHOTO YHUBEPCUTETA OTKPHITa Jab0OpaTOpHs 1O MCCIEAOBAHUIO MPOIIECCOB B HOHOC(hEpe U
CO3/1aH KOMIUICKC IMACCUBHOTO 30HAMPOBAHUS NOHOC(EPHI C MCIIOJIE30BAHUEM CUTHAJIOB BRICOKOCTAOMIIBHBIX
BellaTeabHbIX cTaHiuil BU-nquamna3ona. s monydeHus HHGOPMAIMKA O CTPYKTYpPE MOHOC(EPHBIX CIIOEB U
TUHAMHKE HOHOC(HEpHOH IMua3Mbl 3eMII HCIIONB3YIOTCS CHUTHAIBI CTAHIUN TOYHOTO BpeMmeHH. Komruiekc
paboTaeT B pexxUMe OTpaKEHHBIX OT MoHOocheps! pamuooinH KB amuamnazoHa u perucTpupyeT CUTHAIBI pe-
MEPHBIX CTaHIIUH.

biiok cxema npueMHO-U3MEpUTENBHOr0 KOMILIEKCa MpuBeieHa Ha puc. 1. B kauectBe anteHHs! (Al) uc-
MOJIL3YETCSI TIOJTYBOJTHOBON BHOpaTop. Peructparus paarocuraana mpou3BOAUTCS C TOMOIIBIO MTPHUEMHUKA
tuna P-250 (PITY).

Curnai mpoMexxyTouHoir gactoTel octymnaet Ha ALIIl E 20-10, rae oundpobiBactes. OudpoBaHHbIH
CUTHAJ TIOCTYyTaeT B MEPCOHANBHBIN KOMIBIOTEp U oOpabaTeiBaeTcsa. B HacTosmee BpemMs B COCTaBe KOM-
TJICKCa €CTh TPH MPUEMHUKA U TpU aHTCHHBI. CUTHA OT CTAHI[MH TOYHOTO BPEMEHH I'. MOCKBBI IPUHUMACT-
cs Ha Tpex "acrorax: 5,10,15 MI'u. Komriekc npemHasHadeH s 00OHAPYKEHHSI M PETUCTPAITH MarHUTHO-
HOHOC(EPHBIX BO3MYIICHUH €CTECTBEHHOTO M MCKYCCTBEHHOTO MPOUCXOMKICHUS, UCCIENOBaHUs d3PPEKTOB
pacnpocTpaHeHHS PaIMOBOIH MTPY HAJTMYUH ITEPEMEIIAONINXCS HOHOC()EPHBIX BOSMYIIICHUH.
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Puc.1. biok cxema npueMHO-U3MEPUTETHLHOTO KOMILJIEKCA.
IMPOI'PAMMHOE OBECIIEYEHUE KOMIIJIEKCA HAKJIOHHOTI'O 30HIUPOBAHUA

[IporpamMmMHOe obecrieueHre mpeHa3HaueHO IS ONEPATUBHOTO YIIPABIEHUSI KOMILUIEKCOM, (POpMHUpPOBa-
HUsA, 00pabOTKH 1 XpaHeHHU JaHHBIX. O0paboTKa MaHHBIX | anmapaTHOE MPOTPaMMHPOBAHUE OCYIIECTBIIS-
etcs B cpene MATHLAB.Cnegyer oTMeTuTh, 4TO Hanmuue B cocrtaBe koMiuiekca ALl u xommbroTepa ¢
MPOTPaMMHBIM O0ecIieYeHIeM TIO3BOJISIET 00padaThIBaTh U MOAETHPOBaTh 3 ekt B noHOC(hHEpe Ha OCHOBE
aMIDTUTYIHBIX H3MEpeHuid [2]. B Oonee paHHMX HCCIEAOBAHUSAX MPU aHAJOTOBOW PETHUCTPAIMH CUTHAJIA U
PYUYHOH OoLU(pPOBKE cUrHaa, PaKTUIECKH UCTIONB30BANICS TOJIBKO TOMIUICPOBCKUI CIBUT 4acTOThl. [ns Bu-
3yanu3alyd KOHTPOJIS IPOXO0XKIECHUS CUTHAIOB MO TPAKTaM MPUEMHO—HN3MEPUTEIHLHOTO KOMILIEKCa HCTIOJb-
3yeTcsl MakeT MPOorpamMM IPeJICTaBISIIONMX co00i BUPTYyabHbIC ocluuniorpad u aHamuzatop crekrtpa. Jlis
MOJICJIMPOBAHHUS MEPEMEIIAIOIINXCS HOHOCHEPHBIX BOSMYIIEHUH B IPOrpaMMHOE 0OecrieyeHre MmIaHupyeT-
Csl 3aJIOKHUTh SMITUPUYECKYI0O MOJENb HOHOC(epsl M TeopeTnueckyro Monenb [IMB (mepememiaroniuxcs
HOHOC(HEPHBIX BO3MYIICHH) [3].

3AKIIOYEHUE

B Ilaturopckom ¢mmmane CeBepokaBkazckoro denepanbHOTO YHHUBEPCHUTETa, CO3MaH KOMIUIEKC Iac-
CUBHOTO 30HIMPOBaHUS HOHOC(HEPHI C UCTIONH30BAHUEM CHTHAJIOB BHICOKOCTAOMIIBHBIX BEIIATEIBHBIX CTAH-
nuit BU-nuanazoHa, npeaHa3HAYCHHBIN Ul MCCIeNOBaHuS HOHOCHEphl paguo(GU3MUEeCKUMU METOJaMU B
TOM YHCJIE JJIsl U3YYCHUS CBS3H MEXy U3MECHEHHEM apaMeTpOB PacTpOCTPAHSIONIUXCS B HOHOChepe pa-
JTMOBOJTH U TIEPEMEIIAIOITUMHUCS HOHOC(HEPHBIMY BO3MYIIICHUSIMHU.

RESTRAINT SYSTEM DIAGNOSIS IONOSPHERE BY RECORDING SIGNALS OF HIGHLY STABLE
HF BROADCASTING STATIONS

V.M. Novikov, A.I. Chernobabov, V.J. Yalovoi

In Pyatigorsk branch of the North Caucasus Federal University of open laboratory for the study of processes in the
ionosphere. To study the ionosphere radiophysical methods created a complex passive sensing of the ionosphere using
signals of highly broadcasters RF range. One of the first tasks, the study of traveling ionospheric disturbances. Travel-
ing ionospheric disturbances caused by rapid heating of the E field in the oval during geomagnetic disturbances, signifi-
cantly affect the propagation of radio waves decameter range. An experimental study of the relationship between the
change in the parameters of radio waves propagating in the ionosphere and traveling ionospheric disturbances is rele-
vant and attention to it in recent years has not abated. Research and forecast their impact on the characteristics of wave
propagation have important implications.For information about the structure and dynamics of these layers of the iono-
spheric plasma of the Earth used the exact time signal stations. The complex is in a mode of radio waves reflected from
the ionosphere HF band and records the signals of reference stations.The system is designed for the detection and re-
cording of magneto-ionospheric disturbances of natural and artificial origin, studies of the effects of radio wave propa-
gation in the presence of traveling ionospheric disturbances.The software is intended for operational management of the
complex, forming, processing and storage. Data processing hardware and programming is done in an environment
MATHLAB. Noted that the presence in the complex ADC and computer software allows you to process and simulate
the effects of the ionosphere on the basis of amplitude measurements]. In earlier studies with the analog signal record-
ing and manual digitization of the signal actually only used the Doppler shift. For visualization of the control of the
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signals along routes input metering system uses a software package is a virtual oscilloscope and spectrum analyzer. For
modeling of traveling ionospheric disturbances in the software will lay an empirical model of the ionosphere and the
theoretical model of PPA (traveling ionospheric disturbances)

KEYWORDS: IONOSPHERE, RF WAVE’S PROPAGATION, AMPLITUDE MEASUREMENTS.
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