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AHAJIM3 YACTOTHBIX CBOMCTB METEOPHOI'O PAJTMOKAHAJIA
IIYTEM NPUEMA TEJIEBU3NMOHHOI'O CUTHAJIA

BBenenune

MeTteopHoe pacpoCTpaHEHUE PaJUOBOJIH, OCHOBAHHOE Ha OTPAaXXECHUH PaJMOBOJIH METPOBOTO
Jana3oHa OT MOHU3MPOBAHHBIX CJIEIOB MeTeopoB u3BecTHO ¢ 50-x rogoB XX Beka. JlambHOCTH
nepenaun wHGopmanuu B mereoprom pannokanaine (MPK) cocrasmsier mopsiaka 2000 kM, cpeaHsis
MOIIIHOCTh NI€peJaTunKa CUCTEMbI METEOpHOI panuocBs3u coctasisier 10 Br. CoiictBa u 0coben-
Hoctu MPK noapo6Ho onucansl B [1]. i3BecTHBIE METEOPHBIE CUCTEMBI CBSI3U PAa0OTAIOT, Kak mpa-
BHJIO, B JIOCTATOYHO Y3KOM IMOJIOCE YaCTOT (OT HECKOJIBKUX COTEH T'epIl 0 JIECATKOB Kuiorepin) [2].
OtuM 00BsCHSETCS HeOobIlas cpeaHsas ckopocTh nepenaun no MPK (mecsitku — coTHH OUT/C).
Pacmmpenune nosockl KaHaja Mo3BOJIMIIO Obl YBEIMUUThH CPEAHIOI CKOpOCTh nepenaun no MPK; a
TaK)X€ pacCMOTPETh BOIPOC O MpUMEHEHUH B HeM mrymononobHoro curHana (LLIIC) ¢ monocoi
okosio 10 MI'u. Ho nns atoro HeoOxonuma uHpOpManus 00 aMIUIUTYJHO-YAaCTOTHBIX XapaKTepH-
ctukax (AYX) kanana.

B crarhe paccmarpuBaeTcsi BO3MOXKHOCTh JKCIepuMeHTanbHOro uccienoBanus AUX MPK.
OT0 uccaeaoBaHne HeOOX0IUMO Ui pa3pabOTKU CHCTEMbI METEOPHON PalMOCBSI3U UCIIOJb3YIOLIEH
IIC. Hns onmenkun AYX MPK tpeGyercs BbIOpaTh CHUTHaAN, OOJaJArOMIMA ITUPOKOM TOJIOCOM.
[Ipexxe yeM MpOBOJIUTH IKCHEPUMEHTATbHOE HCCIIEJOBaHUE, HEOOXOIMMO MPOBECTH MpeaBapu-
TEIbHOE MOJICIMPOBaHNE, HA OCHOBAHWU KOTOPOTO BhIpabOTaTh TpeOOBaHUS /s anmaparypbl SKC-
nepuMeHTa. Takke, HEOOXOJUMO MPOBECTH OLIEHKY BIMSHHUA ClydailHbIX xapaktepuctuk MPK,
TaKHUX KaK AJIEKTPOHHAS IJIOTHOCTH CIEAa.

OcHoBHAA 4YaCTh

Teopernyeckn 4acTOTHAsI 3aBUCUMOCTh aMILTUTY/IbI OTPaKEHHOTO CHTHAJIA OT YaCTOTHI HMEET
Buj (1)
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JMana3oHa BO3MOXKHBIX, a He s olleHkn AUX B mpenenax mosiockl ero npomyckanus. Ha puc. 1

n300pakeH rpaduK MPUBEACHHOTO BBIIIE BEIPAKECHUS B 3aBUCUMOCTH OT BHJIa METEOPHOTO CJIe/a.
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Puc. 1 3TaJOHOB BpeMeHH [4].
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OcHOBHBIE HCCIIEIOBAHUSA, TTPOBOIMBIINECS B TO BpeMsi, ObLIM HaIlpaBJI€HbI, BO-MIEPBbIX, Ha
M3yueHHE BO3MOXHOCTH Iiepefaud HH(POpPMaIMK IIHPOKOMIOJIOCHBIX curHaimoB uepe3 MPK,
BO-BTOPBIX, OlleHUBajoCh Biausinue MPK Ha kauecTBO HIMPOKOTOJIOCHOTO CUTHANIA. DKCIEPUMEH-
TaJIbHO ObLJIa MPOBEZCHA Mepeiaya CUTHaiIa ¢ MUupuHOH mosiockl yactoT 800 kI, u oneHnBanach
rpymnmnoBas 3a7ep>kka curHana. B xone uccnenoBanuii Obi10 ycraHosieHo, yto MPK He oka3biBaet
CYLIECTBEHHOI'O BJIMSHUS Ha IEpejady CUrHaja ¢ TaKoW MOJIOCOM 4acToT. /laHHBIE McCieI0BaHUs
MO3BOJISIFOT HAM YTBEPXKAAaTh, YTO MEpeaada MMUPOKOIOJIOCHBIX curHanoB yepe3 MPK Bo3MoxkHa.

OpHako 3TH UCCIeA0BaHNs HE 1al0T OTBETA Ha JjBa OCHOBHBIX BOIIPOCA:

1. KonmmuectBennsie onieHkn AUYX kaHana.

2. Bo3moxHOCTh paboTaTh B 1osioce yactot okoJyio 10 MI'.

JlJ11 OTBETOB Ha AT BOIIPOCHI HEOOXOIMMO MPOBECTU IKCIIEPUMEHTANIbHOE HccienoBaHue. U B
KauyecTBE MCTOYHHMKA CUTHaA JUIsl TAKOT'O MCCIIEJOBAHUS MOKHO MCIOJb30BaTh 1B curnai.

[IpeumyecTBamu ncnonb3oBanus TB curuana sBisercs To, 4To:

- moJyioca yactoT TB curaamna cocrasisier 8 MI 11, uro 01113K0 K HeoOxoauMbIM 10 MI'1y;

- He TpeOyeTcsi COOCTBEHHBIH NepelaTuK 1 3aTpaThl SHEPTUU Ha U3JIyYEHHE;

- OTCYTCTBYIOT OpPraHU3alMOHHBIE CJIOXKHOCTH, CBSI3aHHBIE C IOJIyYEHHUEM pa3pelleHHs Ha
U3ITy4EHHUE;

- U3MEPEHUSI MOKHO TTPOU3BOJIUTH HETIPEPHIBHO, T. K. TB Bellanue, mpakTUYECKH, KPYriaocy-
TOYHOE.

Ho ucnonb3oBanue TB curnana umeet psg ocoOeHHOCTEHN, KOTOPbIE HEOOX0AUMO YUUTHIBATH:

- ciektp TB curnana B nmosoce ero 4acTOT HEPABHOMEPHBIN U HEMTOCTOSHHBIN;

- Ha OJIHOM YaCTOTHOM KaHajie MOKET paboTaTh HECKOJBKO MEPEeIaTIYMKOB, YTO MOKET CO37a-
BaTh TIOMEXU;

- TB curnain, mpunsateiii mo MPK, nmocratodyHo cmaObrii, mosToMy ero mpuem u oOpaboTka
TpeOYIOT MPUMEHEHUS CIISIIMATBLHOM anmapaTyphl.

OTBeT Ha MOCTaBJIEHHbIE BOMPOCHI MOT ObI JaTh BUJ HU3MEPHUTEIBHBIX CTPOK, COJIepiKallne
CUTHAJIBI pa3jIMYHbIX YacTOT, WM, B KpalfHEM cilydae, olleHKa kadecTBa TB kapTunku, KoTopas mo-
3BoJiriIa ObI crienarh BeIBOL 00 AUX kanana.

Kak otmeuaercst B [5], rae cienaHa OlieHKa BO3MOYKHOCTH MpUEMa TEJIEBU3MOHHOTO CHUTHAJIA
yepe3 MPK, nmns sTtodi menmu B HamOOJBIIEH CTENEHW TMOJXOJUT TEPBBIA METPOBBIM KaHaI
(49,75...56,25 MI'11.). AHanu3 cxeMbl pa3MeIIeHHs TTepeaaTynKoB, pabOTAIONMX HA 3TOM KaHaJe,
MTO3BOJIAJI BEIOpATh MOIIHBIN TIepeaaTyuk MockoBckoro TenerneHTpa (50 kBt). Jlna npuema BeiOpaH
bamaxneiickuii reodpusznuecknii kommuieke (bI'K XHYPD, namumonanpHOE€ HaydHOE JOCTOSHHE
VYkpaunsi). [Ipu aTom amuHa Tpaccel coctaBiseT okoyio 800 k.

PaccmoTtpuM sHepreruueckue xapakrepuctuku MPK Ha ganHo# Tpacce.

Bripaxkenue, xapakTepusyrolliee MOIUTHOCTh CUTHAIAa OTPaXKEHHOTO OT HACBIIIEHHOTO METE0p-
HOTO Cclie[la UMEET BUJ]
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rac FIJ P‘J" — MOIIHOCTD IIEPCAAaHHOI0 U INPpUHATOIO CUIHaJIa COOTBCTCTBCHHO, GTJ GI — K03(1)(1)I/II_[I/I-
CHT HAIIPaBJICHHOI'O HeﬁCTBHH nepez[afomeﬁ n HpHeMHOﬁ AHTEHH COOTBETCTBCHHO; — JJINHA BOJIHHI,

D _ xosdpduument ambunomnspuoii muddysun; Ts — HayanbHBIA PagUyC METEOPHOTO Ciea,
6 _ yroJl MajicHusl NiepeIaBacMoi TUIOCKOW BOJIHBI HA METCOPHBIN ciiel; Te — pajanyc JIEKTPOHA;

& — nuHelHas IIOTHOCTH AJIEKTPOHOB Ha 1 MeTp, T1:T2 — paccTosiHME MEX Ty NIepeaaroneil aHTeH-
HOM ¥ METEOPHBIM CIIEZOM M MEKIy IPUEMHON aHTEHHOW U METEOPHBIM cieioM [1] .

BepxHss oneHka ypoBHSI NMPUHMMAEMOI0 CHUIHaja coryiacHo (2) cocraisieT okosio 20 MkB,
YTO MO3BOJISIET OCYIIECTBIATH IPHEM Ha OOJBLIIMHCTBO OOBIYHBIX TE€JIEBU3UOHHBIX TPUEMHUKOB. Ha
puC. 2 IpeCTaBJIeHA CIIEKTpajbHas JIOTHOCTh MOIIHOCTH peanbHoro TB curnana [7]. Kak BunHo
U3 pHUCYyHKa, Hecylas 3Byka Ha 10 nb oTinuuaercs mo MOLIHOCTH OT Hecylled M300pakeHus, a
CIEKTp M300paKeHHsI HEPABHOMEPHBIN U BUJIHBI YACTH CHEKTPa, KOTOPBIE OTIMYAIOTCS OT HEeCyIIei
o ammutyze Ha 40 nb.
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Takum 00pa3zom, HANPsSKEHHOCTH MOJIs, BO3HUKAIOLIAS B aHTEHHE IPU OTPAKEHUU OT HaChl-
IIEHHBIX CJIEIOB JJIsl HECYIIeH M300paykeHUsl, COCTaBIsIeT 4yTh MeHbIe 20 MkB, a Hecyieil 3Byka
— npubnusurensHo 5 MKB.

OTpakeHHBI OT HACBILIEHHOTO CJIe[]a CUTHAJ SBJSETCS HanOoJiee MPEeAnOYTUTEIbHBIM IS
uccinenoBanus AUX, oJHaKO CTOUT TAKXK€ MOJYYUTh CIHEKTP CUTHANa, OTPAKEHHOTO OT HEHAChI-
IIEHHOTO ciiea. BolpakeHue, XxapakTepusymollee NpueM CUrHajia OT HEHACHIIIEHHOTO cie/la UMeeT
BU/]I

2
PtGrGtoi=a=(cos(p)) exp LETOE
A (sec 6‘)
P =

- (471)3 T (Tl + 7'2) (1 - (cos "y)= (Sin 9)=) ) (3)

rae o — 3bGbeKTHBHAS IUIOLAIb PACCESHDS MIEKTPOHA (o = 10722M%); i — yros MeXIy BEKTOPOM
AIEKTPUYECKOTO MOJIA MaIatoIel BOJIHBI U OCBIO cliena [6].

Hcnonb3ys BeipakeHue (3), paccyuTaeM CHEKTp CUTHaia OTPaKEHHOTO OT HEHACHIIIEHHOTO
MeTeopHoro cieaa. HanpsbkeHnue, BO3HUKaloIee B aHTEHHE MIPU MPUEME TaKOTO CHUTHAla, B 3aBU-
CUMOCTH OT YacCTOTHI H300pakeHO Ha puc. 4.

[Ipu mpoxoxkaeHUH Yepe3 HEHACHIIICHHBIH clie]] CUTHaJ ocnabisiercs ropa3fao cuibHee. Ha-
MpsDKEHUE Ha aHTEHHE COCTaBIsieT mopsiaka 5 MkB. [l mpuema Takoro curHajga 4yBCTBUTENIBHO-
CTH OOBIYHOTO TEJIEBU3MOHHOIO MPUEMHHKA MOKET HE XBAaTUTh, IOATOMY B TAaKOM CIIy4yae LIeJIeco-
00pa3HO MCMOJB30BaTh JOMOJHUTENbHbIE YCHIIUTEIH, CaM CHUTHAJ IpPEeTepreBaeT MCKaKEHUs I0
aMILTUTY B! (M 3T0 6e3 ydyeTa uckaxxeHui ooyciosineHHbIx AUX MPK).
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Crour 3aMCTUTB, UYTO OOJIBIIIMHCTBO U3 BCJIMYNH, KOTOPBIC COCTABJIAKOT BBIPAKCHUSA U IPpU-
HUMaeMou MOIIHOCTH, ABJIAIOTCSA CHy‘-IB.ﬁHLIMH. OHHOﬁ nus3 CJ'Iy‘-IB.fIHBIX BEJIUYHUH SBJISICTCS JIMHE M-

26 ISSN 0485-8972 Paouomexuuxa. 2015. Boin. 183



Hasl TUIOTHOCTD 3JICKTPOHOB MeTeopHOTo ciena. OHa 3aBUCHT OT BHJIa METCOPHOTO Tejia ¥ OT yCII0-

BHH €ro CropaHuys, Mmo3ToMy pacCyuTacM MHUHUMAJIbHYIO YYBCTBUTCIIBHOCTL IIPUCMHUKA B 3aBUCH-

MOCTH OT 3JICKTPOHHOW IIOTHOCTH METEOPHOIrO cjeaa. Pacuer mpoBeneM i HEHACHIICHHOTO
100 15 115 18

(0=10""...107 sn/m), u mns HaceimeHHoro cieaa (o=107"...107" sn/m). Ha puc. 5, a, 6 mokazana

3aBUCHMOCTDH HAIIPAKCHHUA BO3HUKAIOIICTO B HpHeMHOﬁ AHTCHHC OT 3JI€KTpOHHOI>'I IINIOTHOCTHU ME-

TEOPHOT'O CJIe/Ia, /ISl HEHACHIIIIEHHOTO U HACBIIIICHHOTO CJIe/Ia COOTBETCTBEHHO.
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Kax BHJIHO M3 pHCYHKOB, YEM BBIIIE JIEKTPOHHAS IJIOTHOCTh METEOPHOTO CJIE/1a, TEM MEHBIIIE
YyBCTBUTEIBHOCTU TpedyeTcsl mpueMHuKy. Kpome Toro, BuaHO, 4T0 Hanbosee mpueMaeMbIMU s
IIpUeMa, SBISFOTCS CUTHAJbI, OTPAXKEHHBIE OT HACBHIIIEHHBIX CIEIOB, TAK KakK JJI1 UX IpHUEMa He
TpeOyeTcst UCI0JIb30BaHKE CIELUATbHBIX YCHIIUTENEH.

BriBoabI

Takum oOpa3om, pacCMOTPEHO MOJIEIMPOBaHUE MpUEMa TEIEBU3MOHHOTO CUTHAja yepe3 Me-
TEOPHBII pajlioKaHajl, Ha OCHOBAHUH YETO CJeNIaHbl CIEeIYIOIINEe BHIBOIbI:

- pe3yibTaThl MOJEIMPOBAHUS MOKa3alIM, YTO M3-3a HEPAaBHOMEPHOCTH CHEKTPaIbHOM IUIOT-
Hoctu TB curnana, madopmarus o €ro CHEKTPaJbHBIX COCTABISIONIMX BOMM3M Hecymed (0,5
MI'11) MokeT ObITh MOTY4YEeHA MYTEM aHalh3a OTPAKEHHBIX CUTHAJIOB KaK OT HACBHILIEHHBIX, TaK U
OT HEHACBIIIEHHBIX ce10B. UTo ke KacaeTcsl CIIeKTPAIbHBIX COCTABJISIONINX, YIaTIE€HHBIX OT HECY-
e yactothl 6osee yem Ha 1 — 1,5 MI'1i, To ux aHamm3 BO3MOXKEH TOJIBKO IMPU OTPAKEHUN CUTHAJIA
OT HACBHIIIEHHBIX CJEeI0B. DTOT aCHeKT HEOOXOJMMO YYMUTHIBATh MPHU MPOBEACHUM SKCIIEPUMEH-
TaAJIbHBIX UCCIIEIOBAaHUM, KOTOPBIE HA JAaHHBIM MOMEHT MPOBOAATCS rpynnoi yuensix u3 XHYPE;

- IIyTeM MOJEIUPOBaHUs OBLJIO OMPENENIEHO YTO, IPU OTPAXKEHUH OT HACBHIIIEHHOTO CleAa,
YyBCTBUTEIHHOCTh MMPUEMHUKA JJOJIKHA cocTaBiATh 20 MKB, a npu oTpakeHHH OT HEHACHIILIECHHOTO
ciena — nopsaka 5 MxB. CrnenoBarenbHO, IPUEM CUTHAJIOB OTPAKEHHBIX OT HACHIIICHHBIX CIIEIOB
BO3MOXEH C MOMOIIbIO0 OOBIYHBIX TEJIEBU3UOHHBIX MPUEMHHUKOB, a IIPUEM CUTHAJIOB, OTPAKEHHBIX
OT HEHACBIIIEHHBIX CIIEI0B, MOTPEOYET OT MPUEMHHUKA BHICOKON YYBCTBUTEIHHOCTH.
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