AHTEHHBI reopajaapa.

Korna Mbl OCTHITIM CYTh reopagapa, Anekcanzap lllexo-
TOB chopMyMpoBai Haury oburyro Meicis: «['eopanap — 370 aH-
TE€HHBL.»

[IpuHIMI pagHOTIOKAIMH OCHOBAH Ha MIOMCKE OTPaXKCHHBIX
OT LICJIH CUTHAJIOB. B 0OBIYHO paaHoNoOKallid C 30HAMPYIOIIUM
MMIYJIbCOM Ha Hecyllei YacToTe — 3TO MOUCK MAaKCUMyMa OrH-
Garomeii. B reonokanum, Koraa Hecylied HET - 3TO MMOMCK Mak-
cumyma (WIH MMHAMYyMa) TIONHOH BOJHOBOH QYHKUHH.

Kak 1o Hac, Tak M J0 CHX MOp, CaMOH pacnpoCTpaHEHHOH
aHTEHHOH reopajapa CIyXuT «babouka» (puc. 1).

7

Puc. 1. Aumenna «Baboukay.

Ha puc. 2. npp;neneﬂ XapakTepHblii Ui «6a60YKH» H3ITY-
yeHHBIH cUrHai1. B 3aBHCMMOCTH OT ee GOpMBI H pa3MEPOB, ITOT
CHIHAJ MOXET MEHATHCS, HO OJHO €ro CBOMCTBO OCTAaHETCS MOo-
CTOSHHBIM — OH OYIeT OCHHUIHPYIOIHUM. OTO O3HAYaeT, YTo, He-
CMOTpsA Ha ObICTpOE YMEHbIIEH aMIUIMTYABI, OY€Hb JOIr0, TEO-
peTHYECKH 110 GECKOHEYHOCTH, OyAyT BO3HMKAaTh MHHHMYMBI U
MakCHMyMb! GYHKLIHH TOKa.
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Puc. 2. Ocyunnupyrowuii umnynsc.

OnHo BpeMs Ha reopajgapHbiXx koH(pepeHuusx B MI'Y u B
HaY4HO!H MEYaTH CTaIH BBICKa3blBaTh MBICIE, YTO OT MOIIHOCTH
nepegaTyuka riayOWHA 30HAHPOBAaHHS Teopazapa NpPaKTHYECKH
He 3aBHCHT. JleckaTh, MbI MpOGOBAH, HO YBEJIHYCHHE MOUIHOCTH
neperaTiMKa YBEIHYHBAET M MOIIHOCTH MOMEX, MO3TOMY COOT-
HOILIIEHHE CHFHAJIOB HE MEHfAEeTCs, INTyOHHa 30HIUPOBaHHUSA OCTa-
eTcq TNpexHe.

Yro camoe mpHMeYaTeIbHOE, C 3THUM MHEHHEM MBI MOXEM
COTJIACHTBCS, HO TOJIBKO B ClIy4ae, €CJIM Hac 00SXXYT HCIIO0Nb30-
BaThb MCKIIIOYHTENBHO aHTEHHBI C OCLUMUIMPYIOINEH HMIYJIbC-
HOM XapaKTepHCTHUKOH, Hampumep, «0abouxy».

» C takoit aHTeHHOM, AeHCTBUTENBHO, YBEJIUYEHHE MOLIHOCTH
nepefaTyuka MpHBEAET K YBENHYCHHIO aMIUTUTYAB! OCLHIUIALIHHI,
M CHMTHalbl, KOTOpblE MOTJIH Obl OBITH 3aUKCHPOBaHBI, HMMH
HoJaBsATCA. 3eCb HMEHHO aHT€HHA OTPAHHYHBAET BO3MOKHOCTH
reopanapa no rnyoune. Ilockoneky «6aboukay» - camast pacnpo-
CTpaHEHHadA aHTEHHA Ul reopajapoB, TO HUX pealbHBIH MOTEH-
nuan He npesbimiaet 40 b, ¥ 10 HenaBHEro BpEMEHH CYHTAJNIOCH,
4TO METpOBas riyOHHa 30HAMPOBAHHA MOXET ObITb NOCTHTHY-
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Ta TOJIPKO Ha CYXOM IECKE WJIH BeuHOil Mep3nore. CuuTanocs,
YTO B IVIMHE Teopajaphl paboTars He MOI'yT.

«du3nyeckue CBOICTBA IIMHBI TAaKOBHI, YTO B 3TO# cpene
NIPHHUHUN TEOJIOKAllUM HE MPHUMEHHM» - TaK MBI MPOYUTAIH B
OoT4YeTe HAlIUX KOJLIEr.

Oo0un Haw nokynamens nobvléan y KOHKYPEHmMOE U paccka-
3an HaM, KAK OHU OM3blEAIOMCA O HawleM paodape:

- «a, y nux npubop 3navumenvHo MowHee, Ho oH pabomaem He
anyboice Hawezo.»

- «Bom suodume cmeny, mvl nocmasum ceeuky Ha 3mou cmopone,
a Ha NPOMuBONONONHCHOU hocmapaemcs ee yeudems. becnones-
HO!»

- «Tenepv emecmo Hawell c8eYKU YCMAHOBUM UX NPONCEKMOP.
Huuezo ne usmenumcs! Hepes cmenxy Bul u npoocexmop ne ysu-
oume!»

MOoXHO 7M1 M31y4aTh 30HOUPYIOIHH MMIyasc Oe3 ocimi-
nauuit? Jla, ¥ BUZJ ero rmokasaH Ha puc. 3.

0.14 . . ; . , . .
012} i

01} ‘ .
008} .
006} _
004} .

0.021 .

-0.02

T
1

-0.04 1 I 1 A 1
T. sec X 10-8

Puc. 3. Heocyunnupytowuit umnynsc.
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OH IBYXIONApeH, TUIOWLANL MOJ IOJIOXKUTENBHON U OTpH-
LAaTENLHON MOJTYBOJHOH OIMHAKOBA, IOCKOJNBLKY TMOCTOSHHBIH
TOK HE M3JIyYaeTcs aHTeHHOi. Bropas monyBonana acuMnTOTH-
YecKH M MOHOTOHHO CTPEMHTCS K HYJIIO, HE Tlepecekas ero. JTo
HAeaNnbHBIH UMIYNbC [UIA Teopajapa, KOTOPBI OTKpBIBaeT HO-
pory [uis co3JaHus NpHOOPOB C peanbHBIM MOTEHIMAIoOM 6o-
neee 40 nb.

Taxoif uMnynbc co3naer aHTeHHa Oeryiueil BOiHBI — Gec-
KOHEYHO [UTMHHBIA mnpoBon. MMmynec Toka, Geryurmii mo Hemy,
Ha OECKOHEYHOCTH HCYe3aeT, MOJIHOCTHIO H3JIYyYHB OSHEPIHIO.
Ecnu npoBoA OrpaHHYMTH 10 JJIMHE, OH CTAHET PE30HAHCHBIM H
OyzeT U3ny4aTh OCLWLTHPYIONIHE UMNYJIbChl. PH3UKaA 3TOrO SB-
JIEHHS TaKOBa.

HUmMnynec Toka, noind A0 KOHLIA NPOBOAAa U HE MOTEpSAB
MOJIHOCTBIO 9JHEPTHUIO Ha U3NY4YEHHE, OTPAXKAETCH M HAET B 00-
paTHOM HampaBJICHHH, IO BTOPOTO KOHIIA, IIE OH CHOBA OTpaXa-
€TCq M HAET B IPAMOM HanpaBlIEHUH 10 04E€PEIHOTO OTPAKEHHS.
IIpouiecc IKCIOHEHIHMATBLHO 3aTyXaeT, HO, TEOPETHYECKH, IIPO-
JoJpkaercss 40 6ECKOHEYHOCTH.

Ham ynanocs paspaborats npubop ¢ peaqnHBIM MOTEHIHA-
aoM B 120 ab, xoraa cTany HCONB30BaTh B KaueCTBE aHTEHH pe-
3UCTHUBHO-HArpy >KCHHbIEC TUIOJIH, UK aHTeHHB By-Kunra.

BBuay BaXHOCTH TEOPHM ITHX aHTEHH AJA PaJHOIeoJIoKa-
uu, crathsd “The Cylindrical Antenna with Nonreflecting Resis-
tive Loading” T.T. WU and W.P. KING, IEEE AP-13, May
1965, N. 3, pp. 396 — 373. B MoeM mepeBojie Ha pyCcCKHil NpHBe-
JieHa MOMHOCTBIO B IIpMIOKEHHM 3TOM KHHXKKH.

B 3710if crathe By u KHHI BBIBOIAT 3aKOH M3MEHEHHS CO-
ni)omlmenmx BZIOJIb AHTECHHEI, KOTJ]a OTPaXXEHHE OT ee KOHIIA HC-
4e3aer.

H3 Teopuu creayeT, 4TO €CNM BAOJIb AHTEHHBI OT LIEHTPa K
KOHILy x, CONPOTHBJIEHHE BO3PACTaeT MO I'HIepOOTHYECKOMY 3a-
KOHY

R(x) ~

1
%o =’
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TO MMIYJIbC TOKa OyAET pacpoCTPaHATECS B Heil TONBKO B OMHY
CTOPOHY, HMUTHDYsl aHTEHHY Oeryuieil BOJHbI, HO TeNephb YKe B
aHTEHHE KOHEYHBIX Pa3MEpOB.

Hoiinsa 10 KOHLA, MMIYNBC IOJNHOCTHIO AUCCUMHPYET Ha
HCKYCCTBEHHOM oMuueckoii Harpyske. I1naToif 3a 3To KauecTBO
ABJIAETCSL TIOTEPSl IOJIOBHHEI SHEPruH curHana. Ho takoit oGMen
KOJIMYECTBA HA KaueCTBO ObUI IJIs HAC NPHEMIIEM, MTOCKOJIBKY 3TO
NO3BOJIANA MErdaBaTTHAas MOILIHOCTh HAalllero HCKPOBOTO Hepeaart-
YHKa.

IlepBas npoGrneMa, KOTOpasi BO3HHKJIA MEPEN HAMH — Kak
TEXHHYECKH CO34aTh TaKyl0 NPOCTPAaHCTBEHHYID 3aBUCHMOCTH
PE3UCTHBHOW HAarpy3kd — Beb B TCOPHH OIHMCBHIBAaETCH HeEMpe-
poiBHas ¢yHkiua. IIpsaMo#t croco6 — HaHeCeHHE pPe3MCTHBHOM
NIIEHKH, HO JUI1 3TOro HEOOXOAMMBI TEXHOJOTMA H obopymosa-
HHUE.

Pemnnu nonpo6oBaTk 3aMEHHUTh HENPEPHIBHYIO (YHKIMIO
JUCKPETHOM, UCIIOJIB3Ysl B KOHCTPYKLMM aHTEHHBl OOBIYHBIE pe-
3UCTOpEL. PaccrosiHHe MeXIy pe3ucTopaMu BBIOpaaH HOCTaTOd-
HO MajbIM, YTOOBl 3HaUY€HHE PE30HAHCA HAa YYacTKE MEXAY CO-
NPOTHBJIEHHAMH OBLIO BBIIIE YACTOTHOTO AHala3oHa reopaia-

pa.
KoHcTpykims aHTeHHBI IpHBeicHa Ha pHC. 4.

DONLIUPOBaHHDBIN TEKCTONUT l

Pesucropbl

Puc. 4. Koncmpykyus pesucmuenoii aumenmsl.
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HomuHans! pe3sucTopoB onpeaensores no popmyie

R = KN :
N+1-i
rae i - HOMep pe3ucTopa, HauuHas OT LEHTPa aHTEHHHI, N - 00-

1ee KOJIHYECTBO PE3UCTOPOB B IUIEYE, K - IMIIMPHYECKHI KO3d-
(bHULHEHT.

OKCMEPHMEHTBI MOKAa3aJH, YTO TaKasd KOHCTPYKUMS aHTEHH
By-KuHra Moxer u3nyyaTh HEOCHWUIMPYIOLMI HMIYNbC, €cC-
m noxo6pare k03GGHUUEHT K U UCCleayeMoit cpeasl. Ma-
Jb1i KO3 (GHLHEHT NPHBOANT K TOMY, YTO aHTEHHA «3a3BEHUTY,
T.€. 30HIUPYIOLIHIA UMNYJIbLC CTaHET OCUMIUIUPYIOMIUM, 60Jib-
mo# k03¢ HHLUHEHT BBI30BET JOMOJIHUTENBHOE 3aTyXaHHE CHIHa-
na. B cpene c Gonbuioii MPOBOAUMOCTBIO AJIA TIOJYYEHHUS «He-
3BEHSLLETO» HMMYJIbCa 3TOT KO3 HIMEHT MeHble, YeM B BEHI-
cokoomHod cpene. Ecnm 3Hepretnka nmpubopa nocraTodHa Uit
pelIeHHs TNOCTaBJIEHHOH 3allayH, TO pa3yMHeEe HCIOJIB30BaTh
6onbiioit k03¢ dULMEHT, 3TO rapaHTHA XOPOWIEr0 HEOCIHIH-
pytomiero uMnyneca. IIpakTuka moka3ssiBaeT, YyTo IS MOJAB-
Jgomero 60NBIIMHCTBA Cpell KO3(GHLHEHT K M KOJIMYECTBO
PE3HCTOPOB N MEHAIOTCA B Npefenax K=20+60, N=5:20. Bce
Halll¥ aHTEHHBI IJI HA3€MHOTO 30HAMPOBaHHSA UMEKOT KN =200.
IlepecMaTpuBaTh 3TO 3HaYeHHE NPHUIIOCH TOJNBKO ceifyac, Koraa
MBI IOAHAIM Teopajap B BO3AYX.

’ Jas nonaensomero GONBUIMHCTBA CNENUAIHCTOB B o0sac-
TH TeopafiapoB HEOCUWUIMPYIONIHE CHTHAJIbl COBEPIICHHO He-
OOBIYHBI, HEMPHUBHIYHBI H HEMOHATHHL. OHH CUMTAIOT, YTO MM-
MyJIEChl HEU30EKHO OCLIUILTUPYIOT, H OT 3TOr0 HMKAaK HENb3sl U3-
6aBurca. IlpuMep ocLMIUTHpYIOUMX  («3BEHAIHMX») HMIYJib-
COB MpPHBEJICH Ha puC. 13 u 14, a HEOCUMIUTMPYIOUIUX — HA PHUC.
15.
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[Mocne MOKNIaAa KO MHE MOAOUIEN HHXKEHEp:
- OrpomHoe cnacuGo! HakoHel-To st yBHIEN HACTOAUIME CHrHA-
JBl, 2 HE CIUIOIIHYIO «TENBHAMIKY». S yXe IOYTH CMHpHICH,
YTO OT «3BOHA» YHTH HeNb3s, GU3HKA HE MO3BOJIACT.

B. 3ooTapeB - MPaBONPEEMHHUK re0paapHOro OTAENICHHs
Kadeipsl paJMOTIOKAlMH PHKCKOro HHCTHTYTa HHXXEHEPOB Ipa-
xnaHckoit apuauuu (PUUTA). B coBeTckoe BpeMs 3[€Ch BBIMYC-
xanu reopanap «30H][I», a ceiivac ero yacTHas ¢upma BBIITyCKa-
et reopagap “ZONDAS”.

Briepsble yBHAEB 3alHCH HAIIMX CHIHAJIOB, OH CIIPOCHII:

- Kak 3T0 Tak JIOBKO Bbl HX 00pabaTbiBaeTe, KakHMH cnocobamu?

Korza Mbl CKa3aJH, uTo 3TO NpsMas 3anuck, 6e3 0bpaboTkH,
OH HE TIOBEPHIL
- Toraa, HABEPHOE, Bl CHTHAT JieTeKTHpyeTe? 51 COBCEM HE BHXKY
«3BOHa”!

B ero panape, Kak M y BCEX, HCMOJIb30BaHa aHTEHHA «ba-
6ouka».
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AHTEHHBI aBHaAreopagapa.

Ilo npuuuMHaM D3JIEKTPOMarHUTHOH COBMECTHMOCTH aH-
TEHHas CHCTEMa reopajiapa JOJDKHA OBITH OHCTAaTHUYECKOM, T.e.
aHTCHHB NMPHEMHHKA M NepeNaTyNKa JOJDKHEI OBITh BBIIOJIHEHBI
B BHJAE OTACNTBHBIX YCTPONCTB M pa3HECEHbl B IPOCTPAHCTEE.
Jrtoro TpedyeT BBICOKas MOIMHOCTh NepeAaTyHKa H Oonbias
YYBCTBHTEIBHOCTHIO MPHEMHHKA,

HHorzna B nuTepaType MOXXHO BCTPETHTH COOOIIEHHS O MO-
HOCTaTHYECKHX reopaiapax c OJHOH aHTEHHO, HO BCE 3TO IpH-
60pBI C HU3KUM 3HEPreTHYECKUM TOTEHLIHAIOM,

Jlns Toro, 4ToOBl HCHONB30BaTh OOHY M Ty e aHTEHHY Ha
MpHeM M nepenadyy B OONbIIOM JUHAMHUYECKOM OHANAa30HE H
CBEPXIIMPOKOH MOJIOCE, XapaKTepHBIX [UIs HAIIEr0 MOUIHOTO
reopagapa, HeoOXOOHUMBI TaKHE IapaMeTpsl AHTEHHOTO Iepe-
KJII04aTeNsA, KOTOpble TEXHHYECKHA HE JOCTHKHMEL.

AHTeHHas cucTeMa BepTOJIETHOrO reopajgapa I0Kas3aHa Ha
puc. 5. B uentpe V-anrenn By-KuHnra pacmosioxensl Hemocpe-
CTBEHHO CBS3aHHBIE C HUMH II€pElaTYHK U IPHEMHHK.

Nopsecka k sepTonety 6 m.

nePm

Pa3mepbl, yKasaHHble

cTpenkamu - 3 m.

Puc. 5. Aumennvt ceopadapa eepmonemnozo 6asuposanusi.
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AHTeHHBI NPHEMHUKA H IlepeJaTyiuKa Ha3eMHOro reopanapa
OKa3blBaIOT OMNpeJe/ICHHOEe BIMAHME APYr Ha Apyra, HO Halu-
yhe ONM3KOM Cpeasl C BBICOKOH (OTHOCHUTENBHO BO3JlyXa) IH-
3NIEKTPUYECKOH MPOHHIAEMOCTBI0 H NMPOBOAMMOCTBIO 3TO B3a-
HMHOE BJIHSAHHE yMeHbluaeT. ITo kpaiiHeil Mepe, B IpakTHKE Ha-
3eMHOT0 reopajapa Yy Hac H€ BO3HHUK&JIO CHTyalMi, KOTOpHIE
MOXXHO G110 OBl OTHECTH K NEPEUINYYEHHIO MEXKIY aHTEHHAMH.

JIBe aHTEHHH B BO3[yX€, PacCHOJIOXKCHHBIE HA COM3MEpH-
MOM c HX rafapHTaMH pacCTOSHHUH, YK€ HE MOryT pacCMaTpH-
BaThCA KaKk HE3aBUCHUMBIE, a JOIDKHB pacCMaTpUBaThCS KaK CHC-
TeMa IByX aHTeHH. OTMeTHM, YTO Takas AaHTEHHas CHCTEMa B
obmeM cinydae GOpMHpYeET pa3Hble RHAarpaMMbl HalpaBJICHHO-
CTH B pexume nepegadyd M npuema. IlpuunHa B TOM, 4TO B pe-
XHMMe Mepeladd nepenarolnas aHTEHHA SBIAETCH AKTHBHOH, a
MpHEMHAas CIYXHUT NAaCCHUBHBIM NEpEeH3ITydaTelieM, a B pexXHMeE
npueMa Bce HaoO0OpOT — MpHeMHas CTAHOBHTCS aKTUBHOM, a me-
penaroias acCHBHOM.

AHanM3 JauarpaMMbl HalpaBJICHHOCTH CBSI3aHHBIX aHTEHH
Ul CBEPXILHPOKOIIONOCHBIX HMMITYJBCHBEIX CHTHAQJIOB  CJIOXEH,
JOCTaTOYHO CKa3aTh, YTO B pa3HBIX HaNpaBICHHAX OHH H3Jy4Ya-
10T pa3NN4YHbIe (POPMBI HMITYILCOB.
ITo 3Toit NpHUYMHE MBI YIIPOCTHM 3aJa4dy H 6yneM paccMaTpuBaTh
JIrarpaMMy HampaBJI€HHOCTH TOJBKO UL OCHOBHOH IapMOHMKH,
onpenenseMoil pa3MepaMH aHTEHHBI, B HamieM ciaydae 25 MI'n
(12 m). R

C Toi#t Xe 1eNBI0 YNPOIUECHUS 3aME€HMM V-aHTEHHY OOBIY-
HBIM JIUIIOJIEM, @ BOJIHY OT NMAaCCHBHOTO mepeusnydarensi Oyaem
CYMTaTh OAUHAKOBOH aMIUIMTYZAbl ¢ HCXOAHOH, HO YYTEM, 4YTO
npu nepeusnydeHud ¢asa BoaHb H3MeHserca Ha 180 rpamycos
OTHOCHTEJIFHO HaJaromei.
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BexkTop nonsApu3alMH aHTEHH pAacCMOJOXEH IMEPNEeHANKY-
JAPHO OCH BEPTOJIETA, IUIS TOTO, YTOObI YMEHBIUHTh OT HETO OT-
paxeHne. B npononbHO# MIOCKOCTH BepTosieTa MOCTPOUM JHa-
rpaMMsl IPUEMHOMH M nepeaaronleil aHTeHH 1o popMyJie

2z L

F(a)=l+cos[—%+ cosa),

re A - JUIMHA BOJIHBI.
BeiBox (opMysisl nosicHsercs puc. 6 ¥ 7, AuarpamMmsl me-
peaarolleit ¥ NpUEMHO# aHTEHH NPUBENEHBI Ha puc. 8 1 9.

AHTeHHa
AHnTeHHa

. nepeaaT4ynKka
npUemHuKa @ P

Puc. 6. baranc gpaz meacoy anmennamu.
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Puc. 7. Pacuem nons é oanvHell 30He.

270

Puc. 8. JJuazpamma HanpaenenHocmu Ons OCHOSHOU 2ApMOHUKU
nepedamuuxa.
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180 [

Puc. 9. Juazpamma nanpaenennocmu 0nsi OCHOBHOT
2APMOHUKU NPUEMHUKA.
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