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MCIOJb30BAHUE CUTHAJIOB BEIIATEJIbHBIX FM-CTAHIIAN
JJI1 UCCJIEAOBAHU Y CJTEHHOCTUA METEOPOB

1lo cuenanvroil ungpopmayuu FM-nepedamuuxos nposeden anaius Koauvecmea HabA00aemMbix CUCHAA08, OMPANICCHHbIX OM Me-
meopos, 6 3a8UcUMOCmU Om ux epemeru ycuzhu. [lonyueHnas cmamucmuka co2aacyemcs ¢ panee U36eCmHbIMU CIMAamucmuKami,
Ymo no36045em HA0esMbCsL HA B03MOICHOCb YCNEWHOU ceaeKyuy Memeopog no cueharam FM-nepedamuuros. Pazpabomana me-
moouKa 80CcCMaH08AeHUS AHAN02A AMNAUMYOHO-8pemenHol Xxapakmepucmuku (ABX) no cnekmpy cuenasa FM-paduocmanuyuu.
Memoduka ocHoéana Ha UChoab308anuy amnaumyorol mooyaayuu FM-cuenana, o6yciroeaenHoll (hpenenesckoli unmepgheperyueri
Ha MemeopHoM caede, Komopas NPUeoOUm K nponadanuio cueHala Ha évixode FM-npuemnuka npu omnowenusx cuenan/nomexa Ha
€20 6x00e MEHbULUX HUMICHE20 NOP02a 4acmomHuozo demodyasmopa. Takoe npednonodicerue 6610 IKCHEPUMEHMANbHO NOOMEepicie-
HO Ha npuMepe 8peMeHHOl pa3eépmru cueHana noavekoi FM-paduocmanyuu, ompaxcenno2o om HedoynaomHeHHO20 cAeda Kopom-
Kodxcugyueco memeopa. B ceoio ouepeds nosodicernue nepeoco N0KANbHO20 MAKCUMYMA CREKMPAAbHOLU NAOMHOCMU CUSHAAA HA
ebixode FM-npuemnurxa o6pamuo nponopyuonaivha epemenu mexcdy nepeoil u emopoi 3onamu Ppenens, umo no3eonsiem oueHu-
8ambv cKkopocms Memeopa no cnekmpy cuernanra FM-nepedamuuka. [Ipu nabniodenuu ¢ 10 no 23 uions 2010 2., no écnaeckam cnek-
MPANbHOU NAOMHOCMU 8bIOCASAUCH CUZHAAbE NOAbCKOU FM-paduocmanuyuu, onpedeasinuce MaKcumymol CReKmMpaabHOi NAOMHOCMU
U N0 NOAOJCEHUIO NEPBO20 AOKANBHO20 MAKCUMYMA OUCHUBAAUCH CKOPOCMU Memeopos. Bpemennas nocaedosamenviocme cuenanra
FM-paduocmanyuu, ompaxcernnozo om memeopa, a6As1emcsi 8aNCHbIM OMAUMUMENbHBIM NPUSHAKOM U MOJICem Oblmb UCHOAb308AHA
0415 paspabomKu aneopumma asmoMamu4ecKo2o pacno3Hasanus memeopog no cuexnary FM-paduocmanyuu.

BBEJEHUE

Hapsny ¢ TpaguIIMOHHBIMU ONITUYECKUMU METOma-
MU, PaguOJOKALIMOHHBIE METOIBI SIBJISTFOTCSI MOIII-
HBIM JOIIOJIHUTEILHBIM COBPEMEHHBIM CPEICTBOM
M3yYeHUs] METeOpOB, IO3BOJISIIOIIMM HaOJI0naTh
METeOphl Kpymible CyTKU. C 3TOH LIeIbI0 TIPUMEHSI -
I0TCSI PaIMOJIOKATOPhl 0OPATHOTO pacCesiHUSI paano-
BousiH (BS-panapsl). B HacTosIee BpeMs IUPOKOMY
HCII0JIb30BaH1IO BS-pagapoB B uccienoBaTeIbCKIX
LEJISIX MPETNSITCTBYIOT OOJbIINE 3KCIUIyaTalluOH-
HbIe 3aTpaThl. B CBSI3M ¢ MOSIBIIEHWEM OIPOMHOTIO
yuciaa TV- u FM-nepegatuynkoB, Hauboiee mnepc-
MEKTUBHBIM HallpaBJIeHUEM WCCIIEIOBAaHUI TIpel-
CTaBJISIETCSI HAOMIOACHUE METEOPOB C IMOMOIIBIO
pagapoB, pacceuBawiux Brepén (FS-pamapos).
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ITpuBiekaTebHOCTh HaMIpaBIEHUsI COCTOUT B MPO-
CTOTE UCTIOIb3YeMbIX TEXHUUYECKUX CPEJCTB U MPU-
eMJIieMOM 00bEMe (DMHAHCOBBIX 3aTpaT, TOCTYIMHbIX
B TOM YMCJIE U Ha IIUPOKOM JIFOOUTEIHCKOM YPOB-
He wucciaenoBaHuil. PanuoHabiirogeHusT MeTeOopOB
He3aMEeHUMBI TIPY U3YYEeHUM THEBHBIX METEOPHBIX
ITOTOKOB, a TaKKe TTIOTOKOB, aKTUBHOCTH METEOPOB
B KOTOPBIX O4YeHb KpaTKoBpeMeHHa. C ITOMOIIbBIO
FS-panapoB mMoxeT pelaTbcsl 3ajadya McCCieaoBa-
HUSI METEOPHOI aKTUBHOCTH.

[Tpn M3MepeHUM aMIUIUTYAbl CUTHAJAa Hecyllei
YacTOThI JIOJKHO TMPOBOAUTHCS MOCTPOSHUE aMIl-
JIMTYIHO-BpeMEeHHOM XapakTtepuctuku (ABX) cur-
HaJja, oTpaxeHHoro ot MeTeopa [10]. Cama 1o cebe
ABX sBnseTcsl SIpKMM OOBEKTMBHBLIM ITPU3HAKOM
CUTHAJIbHOU WHMOpPMAIM, KOTOPBIN XapaKTepH-
3yeT (peHOMEH OTpakeHUsl PaJUuOBOJHBI OT UOHU-
3MPOBAaHHOrO ciiefa Meteopouaa. B ciyyae musyye-
HUSI TOTOKOB METEOPHOIO BellleCTBA OOHApYKEeHUE
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MeTeopa JOKHO O0EeCIeYMBaThCs OTHOBPEMEHHO
B TPEX pa3HECEHHBIX IyHKTax. [Ipm 3TOM B Kaxk-
JIOM M3 TIyHKTOB HOJIKHO TIPOBOAUTHCS H3Mepe-
HUE BPEMEHHBIX 3aJIepXKeK OTPak€HHOI'0 CUTHaja,
HUMeEIOIIeT0 MHTep(epeHIIMOHHbIe Bapruauu ABX,
OTHOCUTENIbHO 0a30oBoro mnyHkTa. I1o pesynsratam
9THUX M3MEPEHMI BO3MOXHO OIpenejeHue paau-
aHTOB OTHEJbHBIX MeTeopoB [4]. B nocienHue ne-
CATHIIETHsI OYpHO pa3BMBAETCs BHICOKOKAYECTBEH-
HOe pajauoBeliaHue Ha ocHoBe FM-1iepenaTunkos,
KOrja BapualyMM 4acTOThl HeCyllel M37Ty4aeMoro
CHUTHaJIa TIPOIMOPLMOHAIbHBI aMIUIMTY/IE TTOJIe3HO-
r'o 3ByKOBOT'O CUTHAJIa, YTO 00ECIIeUrBaET BHICOKYIO
MOMEXO03alIMIIEHHOCTh U BBICOKOE KaueCTBO BOC-
npousBeaeHue 3ByKa Bo BpeMss FM-nipuema. OnHa-
KO TIPY 3TOM TEPSIETCSI BO3MOXKHOCTH OTIpeAeICHUS
ABX curHana, oTpaXXeHHOro OT MeTeopa, 0e3 cre-
IMATBHOM TIepee KN TPUEMHOTO TpaKTa, UCITOTb-
3ysl JIMIb CTaHAapTHBINA BbixoJ FM-npuemHuka.
B To Xe BpeMsi ¢ MOMOIIbIO TPOrpaMMHOIO obec-
MeYyeHusi, AOCTYITHOTO B HUHTEPHETE, BO3MOXKHO
OCYULIECTBJIEHUE CIIEKTPAJIbHOTO aHajau3a 3TOro
CHUTHaJa C BbIXOJA YaCTOTHOIO JAETEKTOpa, TO €CTh
HEIOCPEACTBEHHO CO CTaHIApTHOro Bbixoga FM-
npreMHUKa. Hike manmaraercs MeTon BOCCTaHOB-
neHus anajgora ABX B pe3ynbrare aHaan3a ocoOeH-
HOCTe# pacrnpeeseHus] ClIieKTpalbHOM TJIOTHOCTU
curHasia FM-nepenaruuka, OTpak€eHHOTO OT Me-
Teopa M MPOILIEAIEr0 YaCTOTHYIO AEMOIYJISILINUIO B
TpakTe FM-npueMHuKa.

1. CTATUCTHKA BPEMEHH KW3HU CJIEIOB
METEOPOB 10 CUTHAJIBHOY NTH®OPMALIN
FM-PATOCTAHLIN

CoriacHO UMEIOIIEMYCST B HACTOSIIIIEE BpeMs Mpe-
CTaBUTEJILHOMY O0BEMY SKCIIEPUMEHTAJIbHBIX JaH-
HBIX, IIOJydeHHBIX Ha BS-pamapax, paurenbHOC-

N, %

Puc. 1. Pacnipenenenus HaGI101aeMOTO 100
OTHOCUTEJIBHOTO KojiuuecTBa N MeTe- 75
OpOB (B MPOLIEHTAaX OT MaKCUMaJIbHOTO

3HAYEHMsI) 110 3HAYCHUSIM WX BPEeMEHU 50
>KU3HU, MOJYyYeHHbIe MO AaHHbIM BS-
pamapa SKiYMET [6] (iuHus) u 1o
naHHeiM Habmopenuit 8 HUM HAO 0

25

TH BPEMEHU KM3HU TIOMABJISIONIETO OOIBITMHCTBA
HaO0JTI0aeMBbIX PaTNOMETEOPOB JieXKaT B MHTEPBaJIe
ot 20 mo 500 mc. Ha puc. 1 mokazaHo pacripeje-
JIeHWe OTHOCHUTEJIbHOro KosuvecTBa N Habstonae-
MbBIX METEOPOB MO 3HAYEHUSIM UX BPEMEHU XKU3HU
corJlacHO JaHHbIM [6]. HabmiomeHus ocyliecTBs-
Jmch B ceBepHoit 1lIBeunu ¢ moMoiwsio BS-panapa
SKiYMET B 2005 .

BunHo, uyTo nojassioiiee 60JbIIMHCTBO Paiuo-
oTpakeHUi, HabII0JaeMbIX ¢ TToMoIbio BS-pagapa
SKiYMET, oTHOCSITCSI K KOPOTKOXUBYILIMM ClielaM
CIOpaguyecKnX METEOPOB CO BpeMeHaMHu pacria-
Ja, TIoMaJallIMM1 B yKa3aHHbIN Bblllle MHTepBaj
20—500 mc. Ha puc. 1 TpeyroipHuKaMu TMpeacTaB-
JIeHa aHaJIOTMYHAas CTaTUCTUKA, MOJydeHHas B pe-
3yJbTaTe oOpabotku mpuHumemoirr B HUM HAO
CUTHAJIOB paauoBeliaresbHoro FM-nepemaTunka
MoirHocThio 120 kBT, pacnonoxenHoro B Keinblie
(IMonbira) w mznyyvatoiero Ha vyactote 88.2 MIix
YaCTOTHO-MOAYJUpPOBaHbIii curHaa (cMm. http://
fmscan.org). [IpremM cUrHagI0B METEOPHbBIX OTpaXe-
HUI MPOM3BOIMIICS Ha IIECTUJIEMEHTHYIO aHTEHHY
TOPU30HTAJIbHOW MOJSIpU3aluU TUIA <«BOJHOBOM
KaHa». J11d mosrydeHusl CTaTUCTUKU CTaHIAPTHBIN
BBIXOJI BCTPOEHHOTO B TIEPCOHAIBHBIN KOMITBIOTEP
TV/FM-t1ioHepa tuna VideoMate ObU1 MOOKIIIOYEH
K JIMHEMHOMY BXOJy 3BYKOBOI1 KapThl 3T0ro0 Xe ITK.
PaguoorpaxkeHusi OT MeTEOpOB WACHTU(DULUPO-
BaJIUCh OIEPaTOPOM MO BCILIECKAM CHEKTPaIbHOM
IJIOTHOCTU CHUTHAjda Ha BbIXOAE YaCTOTHOIO Je-
tekTopa FM-npuemHuka. OlieHKa crneKTpajabHOMN
TUTOTHOCTU CUTHAJIA, TOAaBaeMOT0 Ha BXOJ 3BYKO-
Boii KapTel 1K, ocyliecTBisuiach ¢ ITOMOIIBIO CBO-
0GOIHO pacIpocTpaHsIeMOll TIporpaMMBI Spectrum-
Lab (http://freenet-homepage.de/dl4yhf/spectral.
html), KoTopast B KauecTBe MeTO/1a OLIEHKH CITeKTpa
HCIONB3yeT AUCKpeTHoe mpeobpaszoBanne Dypbe

curHaioB oT FM-mepenatuuka (Tpey-
TOJIbHUKM).
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P

un/ov

Puc. 2. TeomeTpust o6TydeHUs
ciega Mereopouna (a) U wWi-

(AI1®). Cratuctrka, mpeacTaBieHHas Ha puc. |
TPEYrojibHUKaMu, TOJlydeHa IMpU CAEAYIOIIMX Ma-
pamerpax HAII®: yacrora muckperusaumu 11025
I11, 06beM BeIOOpPKU 1024. IIpy 3TOM TeMI OLIEHKU
CrneKTpa ObLI BbIOpaH paBHBIM IOJOBUHE IJIWHbBI
UMITyJIbCcHOM XapakTtepucTuku JAI1® u cocraBis
46 mc. HabGmoneHns mpoBOAMIIMCEH B TEUEHHME TPEX
cyTok ¢ 29 utons o 01 urons 2010 . Xopoliiee co-
OTBETCTBME CTAaTUCTUK TIO3BOJISIET HaJesAThCs Ha
YCHEUIHYI0 CeJIeKUUI CUTHAIOB, OTPaXKeHHBIX
OT METEOpOB, IO CUTHaJbHON MHMopmaunu FM-
nepenaTyrKoB.

2. OITPEJEJEHUE CKOPOCTH METEOPA I10
MHTEP®EPEHIINOHHON KAPTUHE PACCEAHUA

OrnpeneneHre CKOPOCTE METEOPOB MPEACTaBIsIET
WHTEepeC I HaOJI0JaeMOCTH IIpoliecca absiuu
METEOpOUa, ONpeaeeHUs TIJIOTHOCTU aTMOCdephI
[8] u xapakTepa apoOJieHUs] METEOPOUIHOTIO Telia.
Kpome Toro, 3HaHHE CKOPOCTH METEOPOUIOB SIBJISI-
eTCsl BaXXHOU MH(popMaLMeil sl OLIEHKU KX Macc.
B mpouecce monéra mereopouma mpuU pa3orpene
Tejia Meteopouaa g0 temieparyp 1800 K [1] Haum-
HaeTcs mpouecc adasuuu Ha BeicoTax 70+100 kM 3a
CYET yAapHOTO CTOJIKHOBeHMs ¢ noHamu O,u N, aT-
mocdepsbl. Tak Kak moTeHIMaa MOHU3aLUN O2 u N2
HaMHOTO TPEeBbIIIAET MOTEHIMAIbl MIOHU3ALIMIA XU-
muueckux anemeHToB Ca, Fe, Mg, Si u Na B cocra-
Be METCOPOMIIOB, IJa3Ma cjiela MEeTeopa COCTOUT
IJIaBHBIM 00pa3oM U3 MOHOB 3TUX 3JICMEHTOB.

Ha puc. 2, a nokazaHa reoMeTpusi OOJIyYeHUs
cjena MeTeopa, IepedaTuMK pacroioKEH B TOUKE
1, IpUEMHUK — B TOUKE 2 HA PACCTOSIHUAX I} U T,
oT TrepBoii 30HH DpeHelss COOTBETCTBEHHO. 3/1eCh
JKe TIpe/icTaBeHa cxeMa OeTyIIMX 1Mo cliely MeTeopa

74

y JIIOCTpAlMSl  TMIPOMCXOXKICHUST
(peHeneBCKUX  OCUMJUISILIMIA

30H DpeHens, pazmepom s(f), ¢ YCIOBHBIM 0003HAa-
yeHUeM Ha HEM cBeTJbIX 30H DpeHens (W) U pas-
JIeJsonX ux TéMHbIX rosioc (b), 00pa3oBaHHBIX 3a
CUET MHTEep(PEPEHLIMN.

B cooTBeTcTBMY € pUC. 2, @ MOXKXHO 3aMCaTh:

! r_
I +1, =1+, +58(f)
WM

R'=R+s(7) u |R’|:R+SZI(;). )

PasMep S MOXHO OMNpEAETUTh U3 NPUGIMKEHHBIX
YCIIOBUI HAKIIAIbIBAEMBIX Ha Pa3Mep MepBOit 30HbI
®peHenst, KOT/Ia LIEHTP €€ BUIEH Ha PACCTOSIHUM T,
OT Mepe/IaTIvKa U T, OT IPUEMHHUKA MOl YIIOM 2¢)
MEXIY T, U T,

e+ |=|r +n,|+1/2,

roe A — JJWHA BOJIHBI M3aydeHus. s oOiiero
cJydasi, KOraa OTJIMYEH OT HyJIsI YTOJI 3 MEXIy OChIo
cliefia M TIOCKOCTBIO PaclpOCTpaHEHUSI, UMEETCs
npuOIKeHHas: CBI3b [3]:

‘SZ ~ ;& ’]’5 .
(r; +1,)(1-cos’ B-sin’ )

CornacHo (1) MOIIHOCTb CHMTHajla, OTpaXKeH-

HOrO OT MeTeopa, OyIeT comepxkaTb MHOXKUTEIb
2

Uds exp(iks’ /R)| ,rne k=2mn/\,i— MHUMas e1u-

Huia. [Tocse 3aMeHbI TepeMEHHOM

1/2
hh
O =X A (r, +1,)(1—cos” B-sin” ) (2)

MHTErpupoBaHue MO HOBOH IepeMeHHOU x dop-
MaJbHO MPOBOAUTCS IIO BCEH IJIMHE cedaa OT —oo
[0 TOJIOBBI MeTeOpa X,. B pesysibrare a1 MOIHOCTH
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OTpaXeHHOro curHaina P, Jov OT HEIOYIUIOTHEHHBIX
WM OT TIEPEYIUIOTHEHHBIX CJIENOB METCOPOMIOB

nojiyyaeM [12]

I)un/ov(t) = I)un/ov(o) M

5 , (3)
rae C 1 S XopollIo U3BECTHbBIE U3 KJIACCUYECKOM T€O-
pun gudpakuuu uHTerpansl OpeHess:

x(1) 2

C@)= J. cos TCXT dx ,

x(1) 2

S(t)= | sin TDCT dx

a P, (0) — MOIIHOCTb OTPaXKEHUsI OT JUHEHHOTO
cjena METEOPOUIaA.

IlepemenHas x(f) cBsI3aHa €CTECTBEHHBIM O0Opa-
30M C COOTBETCTBYIOLIUM IMHAMUYECKUM MapaMeT-
POM — CKOPOCThIO V miposiéta MeTeopoM (dbpeHeseB-
CKUX 30H:

(r,+r,)(1—cos’ B-sin” ) vz
AR,

x(t)=Vt NG
re HyJIeBOW MOMEHT BPeMEHHU ! BHIOMpAeTCs TMpHU
MOCTVDKEHUM METEOPOM TOUYKM 3epKaJbHOTO OT-
paxeHus. YpaBHeHue (3) MO3BOJISIET MPEACTABUTh
KavyeCTBEHHYIO KapTHMHY BPEeMEHHOM 3aBUCHMOCTH
MOILIHOCTH OTPa)K€HHOTO OT HEeAOYIJIOTHEHHOIO
Jubo mepeyruioTHeHHoro cieaa meteopouna. Ha
puc. 2, 6 IpeAcTaBieHbl BpeMEHHbIE OCLUJUISILIUN
MOILIHOCTH 0e3 yuyéTta aMOunoasspHoi 1uddy3un.
Ecnu usBecteH pasmep 30H @peHesnisi, CKOPOCTh
MeTeopa MOXET OBIThb OIpefesieHa TI0 U3MEPEHUIO
YaCTOTHI OCIMJUISIINM, TIPEICTaBIeHHBIX Ha pUC. 2,
0. ITomoxeHnus n-x rpaHuil 300 GpeHesT 3aBUCST OT
JUJTMHBI BOJTHBI U TeoMeTpuu oTpakeHusi. CorjlacHO

(2) s(n) MOXHO 3amucaTh B BUIe
1/2
s(n)=| n\ hih — =
(1, +r)(l—cos” B-sin” @)

1/2

=l | 5)
(I—-cos”B-sin” )

Ecnu Af, — Bpems nepeMelleHns MeTeopa U3 Tou-
K1 s(n) B TOUKy s(m), TO U3 BeipaxeHuii (5) u (6)
MOXHO IOJIyYUTh U3BECTHYIO (OPMYIIY [UIsSI CKOPO-
ctu meteopa V[12]:

ISSN 1561-8889. Kocmiuna nayka i mexnonoeis. 2011. T. 17. No 3

1/2
m’? _p'/? A

At (1—cos”B-sin’ )

nm

V:

B yactHOCTH, 17151 T1aBHOTO N (PAKIIMOHHOTO MaK-
cumyma (m = 1, n = 0) noayuum

1 Al
Aty | (1-cos’ B-sin® @)

CrenoBatefibHO, IS OLEHKM CKOPOCTM MeTeopa
HEeOOXOIMMO 3HAHUE BPEMEHHOTO MHTEpBaia Al U
KOOpAMHAT TOYKM 3epKaTbHOTO OTPaXKEHUS OT Me-
Teopa, ¢ TIOMOIIBIO KOTOPBIX BEIYMCIISICTCS MHOXKM -
Telb B KBaIPAaTHBIX CKOOKax (6). Bpems A7 Moxer
OBITh OMpeeIeHO U3 3alUCU TTPOMUIST MOIIHOCTH
CUTHaJIa, OTPaKEHHOTO OT MOHU3UPOBAHHOTO CJie-
Ja METeOpOuIa, €CJIM CKOPOCTD 3alMCU JOCTATOUHO
Bbicoka (mopsiaka 1000 TakToB B ceKyHmy). Takum
00pa3oM, MO M3BECTHBIM KOOpAMHATAM 3epKajb-
HOI TOYKM OTPaKeHHUsI OT METEOPOMIHOTO Cieda
CKOPOCTb METEOpOMAA OLIEHMBAETCS C IOMOILLBIO
BeIpaxkeHud (6). CinemyeT OTMETUTh, UYTO hopMa OcC-
mntauii @peHenss MOXET MCKaXXaThes HEOTHO-
POMHOCTSIMUA B HMOHU3ALMU cjela, TOPMOXKEHUEM
MeTeopouaa u auddysueii ero ciena.

Ha puc. 3 npuBeneHbl rpadvku U3MEHEHUST BO
BpeMeHU MoluHoctei P (f) v P (f) CUTHAIIOB, OT-
paXkeHHBIX OT HEAOYTUIOTHEHHBIX U TTEPEYIIIIOTHEH -
HBIX CJIEIOB METEOPOMIOB COOTBETCTBeHHO. [Ipen-
cTaBJeHHBbIE Tpoduan ObUIM IojlydeHbl Ha FS-
pamape RAMSES (Radio Meteor Survey, Extended
System) B benbruu [12]. B kadecTBe mepegaTymka
CJIyXK1Jia BOCTOYHO-EeBpOIIeiicKas BelllaTebHasi pa-
JIUOCTAHIIMS, U3JTyJarolas Ha yactore 66.39 MIir.
CKOpOCTh 3aliCHU CUTHAJIbHOM MHMOpMAaLIMK TIPO-
Bonuiach ¢ vactoroir 200 TtakToB B cekyHay. Ha
000ux rpaukax OTYETIMBO BUIAHBI (DPpeHENIEBCKIE
OCIMJUTSIIAN.

1/2

(6)

3. METOJ BOCCTAHOBJIEHUS AHAJIOTA ABX
I10 CIIEKTPATIbHBIM XAPAKTEPUCTUKAM
OTPAXEHHBIX OT METEOPOB CUTHAJIOB,
N3JTYYAEMBIX FM-PAIMOCTAHIIUAMMN

Kak yxe ormeuasioch, B CBS3M C MOSIBJIGHUEM JIO-
cratrouHoOombierounciaaTV-uFM-nepenaTankos,
HauOoJ1ee MepcreKTHBHBIM HaIlpaBJIeHUEM MpeICcTaB-
JisseTcs HabJIoIeHUe METEOPOB C MOMOIIBIO pacce-
nBaroux Bnepén pagapos. C nmosBaeHnemM FM-1ie-
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Puc. 3. DxcriepuMeHTaNbHbIE TTPOMUIN MOIIHOCTEH curnanos P, (f) (a) u P, (f) (6), OTpaXeHHBIX OT HENOYTUIOTHEHHBIX 1
MEePeyIUIOTHEHHBIX CIEI0B METEOPOUIOB COOTBETCTBEHHO [ 12]

PEIaTYNKOB C OOJTBIIMMU MOIITHOCTSIMU M3JIyYCHUS
YBEIMYMBACTCSI 00bEM KOHTPOJIMPYEMOTI'O IPOCTPaH-
ctBa. Hauunas ¢ 1980-x rr., cpeau gobuteneil Me-
TEOPHOM aCTPOHOMUM Bce OoJiee ITOMYJISIPHBIMU
CTAHOBSTCSI TTACCUBHBIE METOIBI PETUCTPALIMUA Me-
TEOPHBIX CUTHAJIOB B panuoanana3oHe (§88—108 MIir).
B 510 ke BpeMsi MosSIBUIMCh MHOTOYUCIEHHBIE JTI0-
OUTEJIbCKHE TTPOrPAMMBI CITIEKTPAIbHON 00pabOTK
curHainoB FM-cranuuii. ITociae nopa®boTKy mprueM-
HbIX TV- u/unm FM-ycTpoiicTB B yacTu perucrpa-
LM aMILUIATYIbl HECYIE BO3MOXKHO OIlpeaeieHe
ABX curnana, oTpaxkeHHOTO OT Cjiea METeOpOoUIa,
B Ka4eCTBE OCHOBHOI'O OTJIMYMTEILHOTO MPU3HAKa.
[Ipennaraemast HaMu MeTOAMKA He TpeOyeT nopado-
TOK MPUEMHBIX YCTPOWCTB U OCHOBaHA Ha MCITOJb-
30BaHUM aMIUIUTYAHON Momynsiiuu FM-curHana,
00YCJI0BJIECHHOH (peHeeBCKoil nHTepdepeHIInei
Ha JBIKYILEMCS METEOPHOM CJIee.

M3BecTHO, YTO IIpU YMEHBIIEHWM OTHOIICHUS
curHasi/momexa (Q) Ha BXOlle YACTOTHOIO JEMOY-
JIITOpa HIKE OIPEIe/ICHHOTO 3HAauYeHMsI, Ha3bIBa-
€MOr0 HUXXHUM TOPOTOM, 3aBUCUMOCTbH OIIMOKU
JemMonmynsinuu oT ( CTaHOBUTCS HEJIMHEHHOM, a
MMEHHO, OolIMOKa pe3Ko Bo3pacTaeT NPy He3HAUM-
TeJibHOM yMeHbIIeHnu Q [2]. BenmuuHa aToro nopo-
ra o pa3HbIM OLIEHKaM MOXKET COCTaBJIsATh 5—8 nb
[5] n maxxe 20 nb [9]. OLleHKW OTHOIIIEHUST CUTHAJ/
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noMexa Ha Bxoae FM-mpuemHMKa, pacroioXeH-
Horo B HukonaeBe M MpUHUMAIOIIETO HAa YacTOTe
88.2 MIit FM-panuocranuuio Kesblie, mokasanu,
YTO B CaMOM OJIATOTIPMSITHOM CJIydae TepeyIioT-
HEHHOTO cJiela MeTeopa ¢ JTMHEWHON TIJIOTHOCTHIO
3JIEKTpOHOB B ciene 10 M, pacrojioXXeHHOTO B
TUIOCKOCTU PACITPOCTPAHEHUS 3JIEKTPOMArHUTHOM
BoJiHbI (B = 0°), Benuuuna Q < 35 ab. I1pu apyroit
OpUMEHTALIMU CJiefa U MJIOCKOCTU pacipoCcTpaHeHUsI
(B>30°)0<251b. OueHK1 MOLTHOCTY CUTHAJIA TPU
5TOM MPOBOAWINCH C UCTIOJb30BAaHUEM COOTHOIIIE-
HUI1, KOTOPBIE JaHbI B padore 7], a u3BMepeHHOE 3HA-
YyeHue ypoBHs IMTOMeX cocTaBUIO BeimuuHy 0.5 MKB.
Takum o6paszom, 1axe BcaMmoM OJ1arormpusiTHOM CITy-
yae MOIIHOCTb CUMTHaJla Ha Bxojae FM-mpueMHuka
MOXET OBITb HMXXE BEpXHEro Iopora orpaHuye-
HUS1, KOTOPOMY I10 HalllUM OLIEHKaM COOTBETCTBYET
0 > 30 nb. 115 OOJBIIMHCTBA XK€ METCOPOB CICAYET
OXMIaTh, YTO BeIMUYMHA Q) HAXOAUTCS BOJTU3U WIN
MEHBIIIe HIKHETO TTopora YaCTOTHOTO IEMOIYIISTOPA.
JloTIOTHUTEIPHBIC TIOTEPU TIPM YaCTOTHOM me-
MOJYJISIIIMM MOTYT BO3HUKATh 32 CUET M3MEHEHMUSI
CTPYKTYpbl MPUHUMAEMOI0 CUTHajga B MHTepde-
PEHIMOHHBIX MMHMMYMaX, KOTJa OTPaXeHUsl OT
HauboJiee MIOTHBIX YYACTKOB METEOPOUAOTO cleaa
KOMIIEHCUPYIOT APYyT Apyra, a OOl YpOBeHb CUT-
HaJjia o0ycJaBIMBaeTCs OTPaKeHUSIMU OT OoJiee pa3-
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MBITbIX, 11 hY3HBIX yUaCTKOB CJieJia, YTO MPUBOJIUT
K OoJibllieMy UCKaxeHUIo curHaia. CiaenoBaTesibHO,
MPU OTHOLLIEHUSIX CUTHAJI/TIOMeXa, MEHbIIUX HUX-
HEro Mopora, Bo BpeMsl MpoXoxaeHus b-moyioc 30H
METEOPHOTIO cjiella, TOKa3aHHbIX Ha puC. 2, 0, 0K~
HO HaOJII0IaThCs MPAKTUYECKU MTOJTHOE MponaaaHue
curHaja FM-mepenatynMka Ha BBIXOJE 4aCTOTHO-
ro AEMOJYJISITOpA, T. €. CUTHAJI OYAET MPOSBIASTHCS
B BUJE YEpEIOBAHUM IOSIBJICHUMA W IIPOIAIaHUA,
WHBIMU CJIOBAMU JIOJIKEH TIPEACTABISTh COOOU Bpe-
MEHHYIO TTOCJIeI0BATeIbHOCTh UMITYJILCOB, B COOT-
BETCTBUU C TTOCJIEI0BATEIbHOCTHIO MHTep(hepeHIIN-
OHHBIX MAaKCMMYMOB. MojieiupoBaHue TaKOTro Mpo-
1iecca MOXHO MTPOBECTHU 1O HAOJII0JaeMbIM JaHHBIM
Ha TIpuMepe CHeKTpalbHOU 00pabOTKMU KapTHUH OT-
paxkeHus, NpuBeACHHBIX Ha puc. 3. O4eBUAHO, YTO
Takas mpoleaypa TOXIECTBEHHA CIEKTPaJIbHOMY

107 Br

P, P,
850
750
650

550

450 : : :
1.00

PP  10"Br

ov? ov?

850

650

450 : - -
1.00 115 e

aHaIM3y BPEMEHHOW IOCIeI0BaTeIbHOCTH MOIII-
HOCTU CHUTHAJIa OTPaXKeHHOTO OT CJie[la METeOPOM-
Jla, KOTOpasi OMUCHIBAeTCsI BhIpaxKeHueM Tuma (4),
3aBUCSIINM OT MHTErpajioB OpeHers.

Otpesok BpeMeHu T =200 mc (c ¢t =1 mno ¢t =
= 1.2 ¢), Ha KOTOpHbIi (CM. pucC. 3, a) IpHUIILJIACh OC-
HOBHasi MOLIHOCTb curHaia P (7), Obul pa3ouT Ha
N,= 101 3HayeHwmii (Touek), wiu Ha (N, — 1) uHrep-
BAJIOB JUIMTENBbHOCTbIO A = T/(N_ — 1) =2 mc. [ycTh
P, — MOLIHOCTb OTPa’KEHHOTO CUTHAJIa Ha BBIXOJE
JacTOTHOTO jaeMomyisaTopa. [locimemoBaTebHOCTh
P, (i) B TOuKax i = 0, (N, — 1) monaranace paBHOM
JIMOO MCXOMAHOW 3KCIEepUMEHTAIbHONW MOIIHOCTU
P, (i), 1100 ypOBHIO MOMEX, €CIIM TOYKA I Momnaia-
Jla B 0o0nacTb MHTep(PEPEHLUMOHHOIO MWHMUMYMa.
B xayecTBe OLIEHKM YPOBHS MOMEXH MPU 3TOM MC-
TT0JTh30BajIaCh CPEIHSIST MOIIIHOCTD, HAOJIIOIaBIIAs -

S, 107" Br
30 —— F=60Tu
2.0
1.0
0 J.._u.._l.._.,.._l.._____,..__l.._l..._;...._-...._

5 55 105 155 205 F, Tu
0
S, 10" Br
L — F=24.9 It
4.0 r
0 | ‘ | ‘“- IIIII! lalle nalln.a (TP T TP Y S
5.0 104.6 204.2 F, Tu

4

Puc. 4. DxcniepuMeHTalbHbIE (TOHKUE JUHUN) U CUHTE3UPOBAHHBIC IO HUM (TOYKM) YHCIOBBIC IMOCIEIOBATEIbHOCTH MOIII-
Hoctu FM-curHaioB, oTpak€HHbBIX OT HEJOYIJIOTHEHHOTO (@) U OT MepeyIIOTHEHHOTO (8) CIeIOB METEOPOUIOB, a TaKXkKe
COOTBETCTBYIOLINE CUHTE3MPOBAHHBIM TIOCIISIOBATEILHOCTSIM IUArpaMMbl pacTipeieIeHusT 110 QMIBTpaM ITIOTHOCTH CTIeK-

TpaJIbHOM MOUIHOCTU CUTHAJIOB (0 U 2)
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Puc. 5. OcuumiorpaMmma curHaia nojibckoit FM-cranuuu,
OTPaXEHHOTO OT MeTeopa, mosydyeHHass 25 masg 2010 r. B
22:19 UT

CS 10 TIOSIBJIEHUST OTPakeHHOTO cuTHaja. To ecTb,
MpeAroiaraeTcs, 4To B MHTepBaJle BpeMEeH!, COOT-
BETCTBYIOIIeM MHTep(PEePeHIIMOHHBIM MUHUMYMaM,
OTpaXXeHHbIN oT MeTeopa curHail FM-nepenatuuka
Ha BBIXOJIE YACTOTHOTO JAEMOJIYJsITOpa Mporaaaet
BCJIEACTBUE CACAYIOLIUX MTPUUUH, KOTOPBIC YITOMU-
HaJIMCh BbIIIE: a) MOHUXKEHUS YPOBHS cCUTHasa U 0)
U3MEHEHUI CTPYKTYypbl curHayia. CUHTE3UpOBaH-
Hasl TaKUM 00pa3oM MOCJIeA0BaTeIbHOCTD C YYETOM
TOJTHOTO TIpomanaHus curHajga FM-mepemaTamka
(YMeHBIIIEHIEM 10 YPOBHSI TTOMEXH) B COOTBETCTBUU
C WHTepPEepeHLIMOHHON KapTUHOM IToKasaHa Ha
puc. 4, a TOYKaMM, a UCXOAHAasI AKCIEPUMEHTab-
Hasl TIOCJIeI0BATEIbHOCTD P (f) — TOHKOM JIMHUECH.

Ha puc. 4, 6 npuBeneHo gypbe-npeodpa3zoBaHue
OT CHHTE3MPOBAHHOI ToC/eIoBaTeNbHOCTH P, (i)
AMHOW N, B BUIE pacrpeneieHus CIeKTpaIbHON
IUIOTHOCTY MOIIHOCTM CHUTHaiza S, OTpaXeH-
HOTO OT HENOYIUIOTHEHHOTO cjela METeOpOUa.
[IupuHa nosiockl aHaIM3a MO YacCTOTE COCTaBIISIET
Beamauny f. =1/At = 500 I, a mmpuHa Guabrpa
pasHa Af = f. /N, =5 Iil. B cooTBeTCTBUMM C NaH-
HBIMM, TMPEICTaBICHHBIMU Ha puc. 4, 6, TIaBHbIN
MaKCUMYM CIIEKTPAIbHOM MIOTHOCTH CUHTE3UPO-
BaHHOro curHana P, (i) Haxonurcss B QUIBTPE f,,,
LEeHTpalbHasl 4acToTa KOTOporo pasHa F = f, =
= 12Af'= 60 Ii1. Droit wactote F'= 60 Ii1 cooTBeTC-
TBYeT BpeMeHHo nHTepBai 1/F~ 17 mc. C apyroi
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CTOPOHBI, COTJIacCHO puc. 3, a u puc. 4, a (TOYKH),
BpeMsl MeXIy TEepBBIMU WHTepGhEepPeHIMOHHBIMU
MMUKaMU TIPUMEPHO paBHO 16 Mc. DTOT paKT yKasbl-
BaeT Ha BO3MOXHOCTb paccMaTpuBaTh IOCJIEI0Ba-
TEJIbHOCTb, MOJOOHYIO MTPeCTaBIeHHON Ha puc. 4, a
(Touku), B KauecTBe aHanora ABX, a criekTpaibHy0
KapTuHY curHajia FM-panvocTaHIluu, OTpaKe€HHO-
rO OT MeTeopa M MPOIISIIIET0 YaCTOTHYIO MO -
JISIIIATO, MOXKHO paccMaTpUBaTh B Ka4eCTBe aHajIora
cnektpa ABX 1, B 4aCTHOCTH, MCHOIL30BaTh IS
OLIEHKHU CKOPOCTU MeTeopouaa. Jlist curHaia, otpa-
SKEHHOTO OT MePEYIJIOTHEHHOTO Clie/la METEOpOUIa,
Ha OCHOBe HaOJI0IaTeJIbHbIX JaHHBIX (puc. 3, 0),
ObLa BBINTOJTHEHA aHAJIOTMYHAs! MPOLIeypa CUHTEe3a
aHasiora ABX (P, (i)) n oueHku ero cnekrpa. [1o-
JlyYeHHasi BpEMEHHA MOCJIEN0BATEILHOCTD 130v (i) n
ee CIeKTp S, NPUBOAATCS Ha puc. 4, 6 (TOYKU) U
puc. 4, 2 cooTBeTCTBEHHO. B 3TOM Citydae N, = 120,
At =1.687 mc, f, = 1/At = 593 1, mmpuna pusn-
Tpa Af = 4.98 Ti1. JlokanbHbII MaKCUMyM, corJjiac-
HO puc. 4, e, HAXOAUTCI B (PUIJIETPE C HOMEPOM 5,
cJIeIOBaTEIbHO, 3TOMY MaKCUMYyMY CIEKTpalbHOM
IUIOTHOCTU Ha yactote F= 5-4.98 = 24.9 Ti1, coot-
BETCTBYET BpEMEHHOM uHTepBan Al = 1/F~ 40 mc,
YTO COBNANAET CO 3HAYEHUEM Al , KOTOPOE MOXHO
OIPENEeIUTh HeTIOCPEACTBEHHO IO TpaduKy puc. 3,
0 v puc. 4, 8 (TOHKasl TUHUS).

4. METOJ OLIEHKH CKOPOCTU METEOPA
ITO CIIEKTPAJTbHBIM XAPAKTEPUCTUKAM
OTPAXEHHBIX OT METEOPOB CUT'HAJIOB,
N3JTYYAEMBIX FM-PATMOCTAHIAMU

TakuM 00pa3oM, BpeMeHHasl ITOCJIeI0BaTeTbHOCTh
curHana FM-Tiepenatymka mpu oTpaxkeHUHW OT Me-
TEOPOMTHOTO CJIe/Ia JOJDKHA TIPENCTaBIATh COOOM
MMOCJIeTOBATEIbHOCTh MMITYJILCOB, TTOTOOHBIX MPeI-
CTaBJIeHHBIM Ha puc. 4, a (Touku) u 4, ¢ (TOUYKU),
KaXIbIii 13 KOTOPBIX MOXET ObITb MOAYJMPOBAaH B
COOTBETCTBMU CO 3BYKOBBIMHU YaCTOTaAMU PEUEBBIX,
MO0 MY3BIKAJIBHBIX (DOHEM.

Ha puc. 5 nmpuBOaUTCS TUTTUYHBIN CHUMOK OC-
WIJTOTpaMMBl  Ha WHTEpBaje BpEeMEHW IJIMHOM
500 Mc ¢ curHajoMm Iojibckoii FM-cranmum, or-
paxkeHHbIM OT KOpOoTKoxuBYyIero (~200 mc) ciena
MeTeopoua.

W3 maHHBIX, IpeACTaBIeHHBIX Ha pUC. 5, ClIeay-
€T, YTO CUTHAJI, OTPAKEHHBII OT KOPOTKOKMBYIIIETO
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METEOPOUIHOTO Ciiefa, AeHCTBUTEIBHO MPEACTaB-
JisieT co0oii 4epeloBaHME MOSIBJICHUM UM Tpora-
JMaHWi, KaK W Ha CHUHTEe3WPOBAHHBIX BPEMEHHBIX
MOCJIe0BAaTEIbHOCTSIX, MPUBEACHHBIX Ha puc. 4,
a (kBagpaTuku) u puc. 4, ¢ (kBagpatuku). Kpome
TOT0, OJMHAKOBBIN X0 OrMOaIIMX Ha pUc. 4, a u
pUC. 5 yKasblBaeT Ha TO, UYTO BKCIECPUMEHTATBbHO
HabJIIogaeMblii CUTHaAJ C(pOPMUPOBAJICS HA HEIOYII-
JIOTHEHHOM MeTeopounHoMm ciene. CremoBaTeNb-
HO, (ypbe-TipeoOpa3oBanue curHana FM-cranuun
MMeeT TPOCTYI0 MHTEPIIpeTalliio B KayecTBe aHa-
Jora ¢ypbe-ripeoopazoBanusi ABX kak criocoba
orpejieieHus1 CKopocTu Meteopoua. Heodxoaumo
OTMETUTh, YTO HaOJIOJaeMasl Ha pUC. 5 BpeMeHHasi
MOCJIEI0OBATeIbHOCTh SBJSIETCS BaXKHBIM OTJIWNYM-
TEJTbHBIM MPU3HAKOM MeTeopa U MOXET ObITh UC-
TOJTb30BaHa TSl pa3pabOTKU arTOpUTMa aBTOMAaTH -
YECKOTO 0OHAPYKEHMS METCOPOMIHOTO CIIeNa.

7151 HeTmoCpeACTBEHHOM TTPUOIMKEHHOM OIIEHKU
CKOPOCTU METEOpoMJia TMOJOXUM, YTO 3epKasibHasl
TOYKA OTPaXKEHUSI OT METEOPOUTHOTIO Clie/a TpruHa-
JIJICKUT HampaBJIeHUIO, HA KOTOPOM pean30Baics
MaKCUMYM CIIeKTPaJbHOI IIOTHOCTU. ISt 3TOrO
HampaBJeHUsT 0 IKCIEPUMEHTATLHOMY ITOJIOXKE-
HUIO TIEPBOTO JIOKATLHOTO MaKCMMyMa CIIEKTPaThb-
HOM TIJIOTHOCTH OTIpeesisieM 3HaueHUe JacTOTHI F.
CornacHo (6) B npeHeOpeXXeHUN YITIOBBIMU 3aBU-
CUMOCTSIMU MOXHO 3amucaTh

V=FQOw'" (7)
[Monb3ysich CBOMCTBOM 3epKaJbHOCTH TOYKHM OTpa-
XEeHUsI, U3BECTHbIM pacctosiHuem D no FM-nepe-
JlaTYMKa U U3BECTHBIM 3HAUEHUEM BBICOTHI /1 TOUKU
OTpaXkeHus1, OyJaeM ToJsiarath, 4YTo Majasi mojyoch b
BJIJIMIICOMAA, B MJIOCKOCTU KOTOPOTO TMPOUCXOIUT
OTpaxkeHMe OT cJiena METeOpouraa, cJiabo OTJINYAeT-
Cs1 OT BBICOTHI 4, TaK UTO b ~ h + Ah. B cBOIO ouepenb,
OoJTbIIasT TOJYyOCh a 3JUIMIICOMAA CBsi3aHa ¢ b 1 D
COOTHOIIEHNEM a®> = b> + D?/4 . C UCIIONb30BaHuU-
eM KaHOHMYECKOTo ypaBHeHMs ayumunca x°/a’ +
+h* /b* =1wuonpenenennii r,, = atex, e= D /(2a)
BbIpaXKeHUE JUISI |l IPUMET BUI

rr, D 4h( 2Ahj

| f 1 P iy

n+r 4 D h

2188, 29
h D h

ISSN 1561-8889. Kocmiuna nayka i mexnonoeis. 2011. T. 17. No 3

B nonymienuu D >> A, 1 MOXKHO OLIEHMBATh C TIOMO-
1IbIO MPUOJUKEHHOTO BbIpaXKeHMUsI
Wﬁ(l_&j_ 8)
4 h
Bripaxxenue (8) ripu rmoapcraHoBKe B (7) IO3BOJISIET IO~
JIYYUTh TPUOIMXKEHHYIO OLIEHKY CKOPOCTH MeTeopa:

V:%M(l-%). ©)

CrenyeT OTMETUTD, YTO U3 BhIpaxkeHus (9) BbITeka-
€T CYLIECTBEHHOE OTrpaHuYeHMe I1s1 F, 00yCIIOBIeH-
HO€ BEPXHUM S3KCIIEPUMEHTAJIBHBIM ITPEACTIOM CKO-
pocTtu MeTeopa V'~ 80 km/c.

5. OCOBEHHOCTH CIIEKTPAJIbHbBIX
XAPAKTEPUCTUK HABJTIOJATEJIBHBIX TAHHBIX

TUNMIHBI CHUMOK ¢ 9KpaHa MOHUTOpA paciipene-
JIEHUST CTIEKTPATbHOM TIJIOTHOCTH JIJTST KOPOTKOXKH -
BYILIETO Cliefla MeTeopa MPUBOAUTCS Ha puc. 6, a.
Kak 1 B ciyyae omnpejaesieHUs] KOJUUeCcTBa HaOII0-
JAaeMbIX METEOPOB B 3aBUCHMOCTHU OT MX BPEMEHMU
SKU3HM, TS OLIEHKU CIIEKTPATbHBIX XapaKTEPUCTUK
TIPUHUMAEMBIX CUTHAJIOB MCITOJIB30BaIach IIPO-
rpamMma Spectrumlab, mo3BoJsionias B TEKyIIeM
BpEeMEHM OCYIIECTBIIATh OLIEHKY CITEKTpa CUTHAJa U
3aIACh Ha KECTKUI TUCK KOMITbIoTepa M300pake-
HUIi CIIeKTpaJbHOM TMJOTHOCTU B BUAE, MpPEACTaB-
JIEHHOM Ha puc. 6.

Date = 2010-04-23 Time = 16:24
100 Hz 200 300 400 500

Date = 2010-04-15 Time = 13:36
100 Hz 200 300 400 500

Puc. 6. CHUMKM C 3KpaHa MOHUTOpA pacipeleeHu sl CrieK-
TPaJbHOM TUIOTHOCTU CUTHaJIa TojibcKoii FM-ctaHium, ot-
pPaXXeHHOTO OT KOPOTKOXUBYIIETO (@) ¥ OT IOJTOXKHUBYIIIETO
(6) cnena meteopousia
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Puc. 7. Cyrounas nmHaMKKa 3Ha4eHUI cKopocTeit MeteopounoB (V): a — o nanabiM BS-pamapa SKiYMET [11], 6 — momy-
yeHHast HWU HAO no curHanbHol nHbopmaunu FM-craniuu B Kenbite (88.2 MTI')

CnieKkTpaibHble TUIOTHOCTH, TIpUBEIeHHBICE Ha
puc. 6, a, TOy4eHBI TIPU CIIEAYIONINX TTapaMeTpax
AIIdD: yacrora auckperusanuu 11025 T, oobem
BoIOOPKM 16384, 4TO COOTBETCTBYET LLIMPUHE DUTb-
tpa Af = 0.71 I1. I1pu 3TOM TeMIT OLICHKM CIEKTpa
ObLT BBIOpAH PaBHBIM TOJIOBUHE IJTMHBI MUMITYJIb-
cHoit xapaktepuctuku JAIT® u cocrasis 0.743 mc,
a IMMpUHA TT0JOCH aHamm3a paBHsmack 1 kIir. Ha
OCHOBAaHHUU 3TOTO IO/ KOPOTKOXWBYIITUMHM Clleda-
MU METEOpPOMJOB 3JIeCh IOJpa3yMeBalOTCsl TaKue,
Ut KOTophiX BpeMst ku3nu t < 0.7 ¢. Ha puc. 6, a
WHTEPBAJI BpEMEHU MEXIy NMYHKTUPHBIMU JIMHUS -
mu coctasisietT 60 ¢c. HabGmoneHnst mpoBoAMINCEH B
nyHkte peructpauun HUM HAO no curHanbHoM
uHpopmauu FM-niepenatdynka pacnoioXeHHOIo
B Kenbiie Ha pacctosiHuu D = 1000 km ot Huko-
JmaeBa. B WacTHOCTH, coTlacHO 3KCIIepUMEHTANb-
HBIM JaHHBIM, TIPUBEICHHBIM Ha pUC. 6, a, TIePBBIit
JIOKAJIbHBIM MaKCUMYyM TPUIIENCS Ha 4acToTy F =~
~ 80 Iu. Hdnas monbckoit FM-pamnocraHuuy mpu
Ah =~ 10 XM ko3¢ duieHT 1ipu F B BeIpaKkeHUU (9)
NpUOIVXKEHHO OyleT paBeH JAD (1 —2Ah/h) =~
~ (0.7, Torga mist npuOJMXKEHHOM OLIEHKM CKOPOCTU
Mereoponaa noaydum V'~ F- 0.7 km = 56 km/c.

C yBenmmueHNEM BpeMeHM XKIU3HU METEOPOUTHOTO
ciena (1o IecsITKOB CEKYHII), ITOKaapoBasl KapTUHa

80

pacnpenefieHusl JOKaJIbHbIX MaKCUMYMOB CIT€KT-
pajibHOM MJIOTHOCTU OT COOBITHUS K COOBITUIO MOXKET
CHJIBHO OoTJIMYaThest. Ha puc. 6, 6 mpencrasieHa au-
HaMMKa pacrpeaesieHus] JOKaIbHbIX MaKCUMYyMOB
CMEeKTPaIbHOM MJIOTHOCTHU IIJIs1 JOJTOKMBYIIIETO Me-
Teopa, IPU TeX Ke mapamMeTpax o0pabOTKM, KaK U B
cjlyuyae JaHHbBIX, IPUBEICHHbBIX Ha puc. 6, a. Kaptu-
HY pacrpeesIeHIs TOKaTbHBIX MAKCMYMOB CITeKT-
pajibHOM MJIOTHOCTU CUTHAJIA, MOJOOHYIO ITpeACTaB-
JIEHHOW Ha puc. 6, 6, MOXXHO 00BICHUTH 3(pheKkTOM
JeJieHus Macchl MeTeopoua. [eiicTBuTenbHO, Mpu
HaJIMYUU AeJICHUs] METEOPOUIHOTO Tejla TUMa KBa-
3UHEINPEPBIBHOIO OTACACHUS MEJIKMX 4JacTtul] [1]
TeOMEeTpHUsI OTPakeHUsI TaKOBa, YTO OTPaKEHHBIN
curHajl GopMupyeTcs 3a CUET IOC/IEeI0BATEIbHOIO
BJIETA YACTHUII IPOOSIIETOCS METEeOPOUTHOTO Tesla B
OJIHY U Ty e 00JIacTh MpocTpaHcTBa. B aToMm ciy-
yae cielyeT OXXKHUIaTb MHOTOKPATHOTO TTOBTOPEHMUS
OT TakKTa K TaKTy OLIEHOK CIeKTpa curHaia FM-
CTaHLMM, U TOrJa 3HaYeHue F MOXHO OMNpeaesiTh
IO TIOJIOKEHUIO MEePBOro JOKATbHOTO MaKCUMyMa
CHEeKTpaJbHOM IUIOTHOCTU B JIIOOOM TakTe. Pa3zy-
MEETCSI, CTOJIb IPUOJIMKEHHbIE OLIEHKU HEe COBCEM
afmeKBaTHBI HAOMIOMAaTeTbHBIM MTaHHBIM, OIXHAKO
MOTYT OTpaXkaTh KaYeCTBEHHYIO KapTUHY CYyTOYHOTO
pacnpenesieHusl CKOpOCTell METeOpOUIOB.
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Ha untepnaine Bpemenu ¢ 10 o 23 urons 2010 &
no curHajapbHoi wuHpopMmauuu FM-ctaHuuu B
Kenpbiie (88.2 MIi1), ciekTpbl CUTHAJIOB BU3YaJIbHO
OTOMpaIUCh MO TUIIAM, KOTOpbIE MOJO0OHBI TMpea-
CTaBJICHHBIM Ha puc. 6. [Ipy 3TOM TS JIyYIIIero co-
OTBETCTBMSI CIIEKTpaJibHOI 00pabOTKM HauboJjee
BEPOSITHOMY 3HAYEHWIO BPEMEHU XXU3HU METEOPOB
(cM. puc. 1), oobeM BbiOOpku ajst JT1D ObL1 3amaH
paBHbIM 2048, a TeMIT OLIeHKH cIieKTpa — 93 Mc, 4TO
COCTaBJIET MOJOBUHY JJIMHBI UMITYJIbCHOM XapakTe-
puctuku AI1®. [TpubnkeHHas OLIeHKa CKOPOCTEN
B COOTBETCTBUU C (9) mMpoBOAMIIACH HA OCHOBE BbI-
paxeHust V'~0.7-F. Ha puc. 7 npeacTtaBieHbl 1ova-
COBbIE 3HAYEHUS OLIEHOK cKopocTeii V.

W3 maHHBIX, TIPUBEASHHBIX Ha pucC. 7, cledayeT
XOpolllee KaueCTBEHHOE Corlacue CTaTUCTUK CKO-
pocTeii MeTeopOUJ0B, TMOJYYEHHBIX C MOMOIIbIO
BS-panmapa [11] 1 ¢ moMOIIbIO IPEIIOKEHHON Me-
TOAMKHU OLIEHKU CKOPOCTHU MO CUTHAJIbHOK UH(bOP-
Mauuu FM-pannoctaHimii.

Crenyet oTMETUTBh, 4To Kak juist BS-, tak u FS-pa-
JIapOB OLIEHMBAETCsI MPOEKLIMS TTOJIHOM CKOPOCTU Me-
Teopouaa Ha HarpasJieHUe HabaoaeHus. [1Jist oLeH-
KU TIOJIHOM CKOPOCTY HEOOXOAUMBI OJTHOBPEMEHHbBIE
MHOTOTO3UIIMOHHbIE HAOIIOAEHWSI METEOPOUIOB.

SAKTIOYEHUNE

[NpuBnekaTeTbHOCTL MeTOMA M3MEPEHHUI OTpaxkKeH-
HbIX OT MeTeopoB curHasioB FM-paauocraHuuii co-
CTOUT B BOBMOXKHOCTH UCITOJIb30BaHUST YHU(DULIUPO-
BaHHBIX MPUEMHUKOB, JOCTYITHOTO MPOTrPaMMHOTO
obecrieyeHus ¥ MPOCThIX aHTEHHBIX cucTeM. B cBsizu
C9THUM ITpaBOMEpHA ITOCTaHOBKA BOITPOCA O CO3AaHUU
KPYTJIOCYTOYHOM CITy>KOBI PErMCTpallii METEOpOB,
OIIEHKU X (PM3UUECKUX TTAapaMeTPOB U OTIPEICICHUS
pamraHToOB MeTeopoB. OnpeneeHNe KOJTMIecTBa Ha-
0JII0laeMbIX CUTHAJIOB, OTPaXKEHHBIX OT METEOPOB,
B 3aBUCHMMOCTHU OT MX BPEMEHU KU3HU TTOKa3aI0 UX
VIOBJIETBOPUTEIbHOE COIIacHe C HAOMIOCHUSIMU Ha
BS-panapax, 4To 1Mo3BojsIeT HalesAThCs Ha BO3MOXK-
HOCTb YCIIEIITHOM CeeKIIMU CUTHAJIOB OTPaXKeHHBIX
OT MOHM3MPOBAHHBIX CJICIOB METEOPOMIOB TIO CHUT-
HaJibHOU nHdopmMaiiuu FM-niepenatumukos.
Pa3zpabotaHa MmeToaMKa BOCCTAHOBJIEHUSI aHa-
sora ABX mo cnexkrpy curHaina FM-panuocTaH-
LI, OTPAXEHHOTO OT MeTeopa. MeTonnka OCHO-
BaHa Ha MCIIOJb30BAaHUU aMIUIMTYIHON MOIYJIsi-
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uun FM-curnana, o0yciaoBiaeHHON (ppeHeIeBCKOM
nHTepdepeHIIneil Ha METEOPHOM Cliefie, KOTopast
MPUBOAUT K MTpOTafaHUIo0 CUTHaIa Ha Bbixojae FM-
MpUEeMHUKa MPU OTHOLIEHUSIX CUTHAJ/TioMexa Ha
€ro BXOJI¢, MEHBIIIMX HUXHEro rmopora 4acTOTHO-
ro aemMopyiasitopa. Takoe TpearnosoxeHue ObLIOo
SKCHEPUMEHTAIBHO TOATBEPXKAECHO Ha IMpUMepe
BPEMEHHOI pa3BEPTKU CUTHaja Iojibckoit FM-pa-
IVOCTaHIINHU, OTPAXKEHHOTO OT HEAOYTUIOTHEHHOTO
ciema KOPOTKOXMBYIIEero mereopa. CremoBaTeib-
HO, BpeMeHHasl TOCJelI0BaTeIbHOCTh MOIIIHOCTH
curHasia FM-nepenatuvka nmpy oTpakeHUU OT Me-
Teopa TpeAcTaBisieT co0Ooi MocaeA0BaTeIbHOCTD
HUMITYJIbCOB, KaXK/blii U3 KOTOPBIX B CBOIO OYepeb
COIepXKUT 3BYKOBbIe (oHeMbl. Ilpu momymeHuu
JOMUHUPOBAHUS TIOCJIEAOBATEIbHOCTA UMITYJIb-
coB, crieKTp aHanora ABX goykeH ObITh MIEHTUYEH
CITEKTPY MOIITHOCTH CHUTHAJa, OTPaKEHHOTO OT Me-
Teopa. B cBolo ouepenb yactoTa MepBOro JIOKab-
HOro MakCUMyMa IUIOTHOCTM CIIeKTpa MOIIHOCTHU
a"ajora ABX oOpaTrHo npomnoplLuoHaabHa BpeMe-
HU MEXIy MepBoi U BTOpoii 30HaMu DpeHest, YTo
MO3BOJISIET OLIEHMBATh CKOPOCTh MeTeopouaoB. [1o
SKCIIepUMEHTAIIBHBIM KapTMHAM CIIeKTpa CUTHaJIa
nonbckoil FM-pagnocraniuu B Kenbue (dacto-
Ta 88.2 MIi1) Bu3yajJbHO BBIIEISIMCH MAKCUMYMBI
CIEeKTpaJbHON TUIOTHOCTU, W MO HUM OlIEHUBa-
JINCh CKOPOCTU MeTeoporaoB. Heobxonumo otme-
TUTh TaKXKe, YTO BPpeMEHHasl MOC/Ie10BaTeIbHOCTD,
TIpYBEIECHHAsI Ha PUC. 5, SABISIETCSI BaXKHBIM OTJIM-
YUTEJbHBIM MPU3HAKOM METEOPOB U MOXKET ObITh
HCTIOJIb30BaHa IS pa3pabOTKU aJITOPUTMA X aBTO-
MaTUYECKOIr0 OOHAPYKEHUSI.
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F. I. Bushuev, N. A. Kalyuzhny, A. P. Slivinsky, A. V. Shulga

THE USE OF FM-SIGNALS
OF BROADCASTING STATIONS
FOR METEOR ACTIVITY INVESTIGATION

Using the signal information of FM-transmitters, we analy-
sed the quantity of observable signals reflected from meteors,
depending on their life time. A comparison of the obtained
statistics with some earlier known statistics shows their good
agreement. This points to the possibility of successful selec-
tion of meteors with the use of signals from FM-transmitters.
We developed a procedure for the analogue restoration of the
amplitude-time characteristic using the spectrum of a signal
of a FM-transmitter. The procedure is based on the use of the
amplitude modulation of a FM-signal. The amplitude modu-
lation is caused by the Fresnel interference on a meteor trail
which results in the disappearance of the signal at the output
of a FM-receiver in the case when the signal-to-noise ratio
at its input is less than the lower threshold of the frequency
demodulator. This assumption was experimentally confirmed
by the example of time development of a Polish FM-radio
station signal reflected from the underdense trail of a short-
living meteor. The position of the first local maximum of the
spectral density of a signal at the FM-receiver output is in-
versely proportional to the time between the first and second
Fresnel zones. This allows one to estimate the velocity of a
meteor from the spectrum of a FM-transmitter signal. Using
the observations from 10 to 23 June 2010, signals of the Pol-
ish FM-radio station were detected through spectral density
bursts and spectral density maxima were determined. Besides,
velocities of meteors were estimated using the first local maxi-
mum positions. The time sequence of the FM-radio station
signal reflected from a meteor is an important distinctive fea-
ture of the meteor and can be used to develop an algorithm
for automatic detection of meteors using a FM-radio station
signal
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