B Mannx paModMHBIX aHTeHHAX (MAMHHTHBIX)
TOK PACNpeneIaeTca paBHOMEPIO, TOTA Kak B
ANEKTPHYECKHX PAMOMHBIX AHTEHIAX €ro pac-
npeaenenHe GAHIKO K CHHYCOHE.

PaMouiiblc aHTelHBl NPHMEHAIOTCA € CaMO0-
ro HA4Yana PasBHTHA TCXHHKH PAIHONPHEMA,
noc Hl:ml:l(}’ OHH OYEeHB 1-:I:,I'EJ:TEIET!'.'JI]:IIlrl K MAar-
HHTHOMY KOMIIOHEHTY BJICKTPOMArnHTHOrO
oA, TE.IEHE AHTEHHB HEIAMEHHMEL B I'IH_..‘IHCI-
NEJEHTaTOPax, YacTo HCNONBL3VIOTCA B Clel-
ANBHBIX UeAAX (HanpHMep, B PAAHOMAAKAX) H
BEITYCKATCA NpoMeiuteniocTso [1]. K pa-
MOMHBIM OTHOCATCH TapMe H LIFH RO H3BeC-
THHIE AHTEHNLI HA DCPPHTOBLIX CTCPAHAX.
Huxe paccMaTpHBacTCa NPHHIMO AeHCTBHA
pamoynsrx antedn. [lenrenraropusie anTeHH b
ONHCHBAIOTCA B pasaese 28.4.1.

20.1. TIpunuun neicTBHA

paMOYHBIX aHTCHH

Koasuo cuHTaeTca onTHMansHoil gopmoii pa-
MOMHOH aHTEHHbL ¥ NPHMEHACTCA Yalle Apy-
rux opm. [To KoHCTpyKTHBHEM coobpaske-
HHAM HHOMTA I'IrlE,l'.l,ﬂﬂ"‘l HTAKT Bﬂﬂh‘i‘li‘l’}rmﬂ k-
HHK, peme — Kpagpar. PaMoynsie aHTeHHn U3
HECKONBEKHY BHTROB llpﬁﬁﬂﬂﬂ I'I|'.IHI"CIJ1ITH TONMb-
KO AnA npHema (pasnen 28.4.1) u yacto cnab-
HAKNTCA BXOAHBIM YCHIHTENICM Ha nonenLIxX
TpaH3MCTOpax.

ITeprseTp TAKHX aHTenn 00LMHO HE NPeBk-
waer A/10. Crone komnaktHas ¢opma oco-
6eHHO NpHBACKATENLHA KAK ANbTCPHATHEA
ana paasonobureneit, pabotaroumx s 40-, 80-
H 160-meTpoBLIX AHANAZOHAX.

Paanonwburens DLIBU narnsnno npea-
cTapH] GOPMHPOBAHKHE MArHHTHOI Koable-
Boit anTennw [2]. Cnavana paccmaTtpusaer-
cA napanaensustit konebatensumit KOHTYp
(puc. 20.1a). [Tpu poabyxaeHun TAKOro KO-
TYpa Ha PCIOHAHCHOI YacToTe ero HJIeKTpH-
yecKkan aneprua Koachnercs MexiLy KomaeH-
caTopoM (AAEKTPHYECKOE 1OMe) H KaTyuKOoR
(marnutroe noae). [loas odoux THnos Kon-
UCHTPHPYIOTCA B 3TOI JAMKHYTOI CHCTEME,
MOYTH HC BLIXOAA 33 CC [PEICBL.

Ecau B 3aMKHYTOM KoeGaTensHOM KOHTY-
pe (puc. 20.1a) paspecTH MIACTHHBL KOHEHCa-
Topa (puc. 20.10), paxee 3aMKHYTad CHCTEMA
OKAIBIBACTCA PASOMKHYTON M MEXAY NMIacTH=
HaMH BOSHHKACT MEKTPHYECKOE, NpeHMyLe-
croenno banxnee none. Tak Kak anekrpu-
YECKOe NoJie PACNPOCTPAHAETCA BO BHEIIHEE
MPOCTPAHCTBO, MOXKHO TOBOPHTL, YTO AaH-
HBli KonebarenbHuii KOHTYP NPEACTABNAET
coboit anekTpudecky antenny. Oua coot-
BETCTBYET CHJLHO YKOPOueHHOMY BHOpaTo-
Py € KOHUEBOI eMKOCTBIO, H3BECTHOMY Kak
EMEHTAPHBI AHNONL, HAH aunoas Tepua
(Taba. 3.1).

BepHys naacTHHb KOHIEHCATOPA B NPEKHEE
NOAOKEHHE H PACTAHYE BHTKH KaTYIIKH TakK,
yTobbl 13 e Npopoia oDPAIOBANOCH KONBLD,
NOAYYHM MATHHTHYIO PAMOMHYI0 aHTEHHY (CM.
puc. 20.18). Teneps anexTpuyeckoe nose cKOH-
UEHTPHPOBAHO B KOHACHCATOPE, MATHHTHOE
HCXOAMT 13 Donbioi KOABUEBOH paMKH. Yike
B OamHeM nose Takoi MarHHUTHON anTeHHb
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Puec. 20.1. @opumposanite paMoyHoil MAMHHTHOI
KOALIEBOI anTen



(hOPMHPYIOTCA CONMYTCTEYIOUIHE HAEeKTPHYCC-
KHE monAa, KOTopsie iMa DOMLITOM YaameHde OT
Konsua obpasyioT naockHil poanosoit dponT,
aHANOrHYNBE PponTyY OT MICKTPHYCCKON an-
TeHHsl {pasaen 1.1.5).

Fasaoit anTermine CACAYVET COMOCTARMTL CO-
NMpoTHRITEHHE HAAYYCHHA R],. KOTOPOC CTallo-
BHTCH AKTHBHLM NMpH peaonance (paanen
3.1.3). 3aecs neiicts NPpapuio: cOnpoTHE-
JAEHHMC HANVYCTHIHA ygl':;ﬂ.ﬂ C WMCHBIICHHCM
JAHNBE aNTCHHE, HDI{]:I-{.';'IE]IHﬂF[ K AnHHEe Doa-
ubt A. Pamounsie auTennsl oueHs KOPOTKH,
NOITOMY HX CONMPOTHRBACHWE WANYYEHHA BOC-
ras Menbire, yes 1 G."ll.  yaie poers CoCTan-
AACT MHAAHOMBIL. Cﬂﬂpﬂ'fl-‘lll.’ll!llllﬂ' HAAVUCHMA
R, koasueroil paMounoil auTeHHB ¢ NepHMEeT-
pos U npuOAMAKEHHO PACCHHTHBRCTCH NO CAe-

AYEEn hopaMye

u |
R, =197 [“:T] Om (20.1)
& LA Hﬂ."'b-":l.'ﬂ.'nﬂr‘.l FAMEKH H3 N BHTEOR CNPane -
DD Dbl PasCH e

4
R, = 19‘?'"2[%] O (20.2)

Cornacuo peipasenun (3.9), KIIMI anren-
HE ZABHMCHT OT OTHOUICHHA CHIIPUTI-IHJ']'E‘HHﬂ
noreps R, kK conporunaenumo uanyyenua R
B cHay 3Toll 3aBHCHMOCTH M8 MOAYICHHA
npuesmaesoro KITJ Tpebyerca cBecTH cyM-
MAPHOE CONPOTHBACHHE NOTCPL pPaModHoi
AHTCHHE K OYMCHE Mﬂ.ﬂﬂﬁ ECITHYMTMHE. HE I'IPB'I'E‘
THEKE 3TO O3HAYMACT HeoDXOAHMOCTE NpHMEe-
HEHHA NMPOBOANMKOD ¢ BO3IMOMHD Goabmed
XOPOLO APOBOAAICH NOBEPXIOCTLIO {MEAL,
amoMuunit). Hapaay ¢ Bucokoil anexTpH-
yecKoil NPOMHOCTLIO 32 CHET BOIAY INOA Mao-
AAUMH W YDEAHYCHHMA PACCTOAHHA MERAY
NAACTHHAMMH KOHACHCATOP AO/MEN HMETh
AocTaroMHo GOABIIVIO H XOPOIIO NPOBOJIA-
HIYI0 NOBEPXHOCTE B MECTE COCAMHENHA C
KOALUERKM NPOBROAHMKOM. 3KHMB M KACHT-
Ka AeCh HE MIATCH.

F,.E..I'IH IIPHFI!ITI.. T EEHI'J-HTIIILTIEI{!-I-E I-I."!-..l'l_:.-"
yenna R xonsuesoil antenns npu U = 0,1 A
no cpopmyne (20.1) cocraput 0,02 OmM u cyM-
M C'I)ITPI.'ITH&"I{:IIHH I!'HITI'_'PIJ R. TaKT I]EBI{H
0,02 Om, 10, cornacuo (3.5), kﬂfl = 0,5, TO
ecth 20%. [lopsimenue R, (Hanpusep, va-aa
CHHMECHNA NpoBoanMocTH) Beero wa 0,1 Om
npuseaeT K nagcuuin KILT ao 17%.

Ha-3a pecksa sanoil adpperrinnoil peicoTn
pasoqnsix anrenn h (pasaen 3.1.6) nanoansoe
wanpaxenne U take ovens mano. [ockoneky

KOJIBLIERAA aiTEHHA NP Ppeloiaice A TACTCH
KONTYPOM BLEICOKOI qobporiocti (Q, To B cooT-
BETCTBHM ¢ Beipasennesm (28.13) U __ - U Q.
Bucokas no0poOTHOCTE KOHTYPA NPHBOIHT K
VIKOMOAOCHOCTH AHTEHHE. ChaenoBarensHo,
ANTCHHY Hagd NOJACTPpRMBaTh Ja%e nNpd fe-
HOALIIOM HIMEHCHHH YACTOTH B nmpogcnax
MODHTEALCKOND JHANAZON,

HaavuarTeasHbie cRoicTEa
PAMOMHBIX AHTEHH

[Tpy yeTanoBKE NAOCKOCTH PAMOMHON AHTEH-
HB NEPNEHAHKYAAPHO 3EMHOH NOBEPXHOCTH
HIYUYCHHE CTANOBHTCA BEPTHELTLHO MOJAPH -
aonpanupinv (pHe. 20.2). fluarpassma Hanpan-
JAEHHOCTH AHTEHHE ABAACTCA J'I_H:,I'I-Iﬂl!lpﬂl.l.:l'ltll-
HOH, 1 MAKCHMANBHHA NpHeM NPOHCXOAWUT
TOMAA, KOrAd NJAOCKOCTE PAMKH COBNAAAET C
HAMPABACHHEM HA NEPeAATYHK (CTPEJAKH Ha
puc. 20.2a). Ha puc. 20.20 nokasano ropHaon-
TATLHOE CEUMeHHC AHATPAMMB HANPABACHHOC
TH. By ceepxy Aaer Xopouo aHAKOMYI ABo§ -
HYIO KPYTORYIO AHATPaMMY © WHPHHOR No no-
noBHHROR MommnocTH 907, konsua KoTopoii
noaohHo TOPY OXBATEIBAIOT CTOPOH LI ANTEHHBI,

[MTpyu yCcTaHOBKE NIOCKOCTH TAKOH AHTEHHB
NApasAeabHO 3eMIoil nopepxHocTH obpazy-
ETCHA KPYTOBOoH HIAYYATEAb FOpH3IOHTANbBHOMH
noaapuzanue. Ero peprukansias gHarpasmma

aj}
e e ol
K e - K nape-
AATUMRY AATHHKY

e

Puic, 20,2, HanpasaciHooTh KoABUEBoH Pasounoi
ANTCHM B & = OBYHANPARACHHOCTL M
BEPTHELHON moaapuammm; § = BepriELILnaa
THOSIAPMRALLIEA, DMATPAM MY HANPABICHHOCTH

B MOpH30HTLALNOA NAOCKoCTH



B ceoboaHoM npocTpancToe usmeer dopmy co-
NPHEACAIOUIMXCA oKpyxHocTel. B6auau rpyu-
Ta ¥yroJl BOABRBILICHWA JCMNECTKA IABMCHT OT
BBCOTH aHTEHHB Haja 3esmaei. [To gannbsis
DEKSCZ [ 3], aror yroa coctapaser okono 14°
ANA ANTeHHB, PasMeleHion Ha esicoTe 1 A
oOT HaeansHoro rpyuta. Ha npaktuke B aua-
MazoHax RﬂﬁUTHHI BLxN1TH I!'IFHMI_!'H!IH}T{'.H =
UTH HCKAKMHTCNBHG MAMHHTHLE DAMOYHBIC H
KOALUERLIE ANTEHHE BEDTHEAALHON MOaspM-
BRI,

KRoadppuumenTt nanpasaeHnocti (TeopeTH-
o L e }'-I':iLI'JI'."IIHE. NMPHBCACHHOE K |1:3n'rpnn||-n--
MY HATYHATCN0) HeDOALINOI pAaMOITHOR ANTCH-
MBI HE ZARMCHT OT YACTOTH M focTuraer 1,76 dBi.
On coBnaaaet no peanunne ¢ KodgpuumuenTonm
IIETI[}EEJIEI{!I{}ETII HIE{H}TH{}W El.l-lﬁ-pa.'l‘ﬂpﬂ ﬁl‘.“ﬂ:
NOTEPL, TAK 4TO o€ aHTeHHb avins Ha 0.39 nb
Xyae nonyveoanoporo suGpatopa Gea norepsn
¢ ero ycunenuesm 2,15 dBi.

Hanporue, veuaenne veboneoi pamoy-
llﬂ-fl AHMTEHHE Ill'.ll-l HATTH nn'n:ph JANMCHT
ot wactoTsl. B thopsyne (3.17) ana yeuaeHmun
npucyrereyver KILIO u, anavyuT, oTHOWEHHE
CONMPOTHREACHHA HIAVUCHHA K CONPOTHRAE-
nH noreps (Qopayna 3.5). Beaswuuna youwne-
M PH.ETI:'I’ BMCCTC C _‘p’l!l:ﬂl-l‘-ItIIHCM _E'I_H.i'l.h'll!"l'pﬂ.

C yMEHBIICHHEM YACTOTH YCHIACHHE KONBILE-
BBIX aHTCHN ElthTFﬂ- }'ﬁlﬂllﬂﬂ H TAK ¥, KakK
YMOHBINEHHCM AHAMET DA, MCELICHIID llpH[Lrl M-
HACTCH K CROCMY NMPCACAbIIOMY JHAYMCHHED =
1,76 d Bi.

Ha puec. 20.3 nokasan MacTOTHHH X004 Ko-
:'lq.“l'-"-“l.l“:“'fﬂ VOHACHHA KOALICERX aHTCHH B
E!Bﬂﬁﬂ.l'l}ln.'-i NpocTpaicTee (anTeHHb AMA 1-3)

4, 19].

Cornacno Kpunoi YCHACHHA, HA YMACTOTE
3.5 MIu paGoTa BOIMOXHA VHE NPH JHAMCTPE
0.8 M, HO M 2TOM YCHACHHC ORASLWMBACTCH o=
yTH Ha 13 ab xyxe, yesm npH aMasmerpe 3.4 M.

Peayasratsl MaMepeumil WwHpHiL MOJOCH
MpoRYCKania Konbuepsx antend (AMA 1-3)
[4, 19]) npuBeaenw na puc. 20.4. 3T KpHBLIE
NOKAIHBAOT, YTo W puHa noaock (KCB no 2)
npu auamerpe 0.8 M cocrannser avmb 1,3 ot
IHPHNHL AIpH aHasMeTpe 3.4 M.

B rabn. 20.1 napaay ¢ MUHHMATLHOI npe-
ACALIOH Ha F'F}'-?Kﬂﬁ HARCTaHBEACHM B a0 THBLX
AHTEHH NPHBEACH B! YACTOTHLE JHANAIONL 1A
paamunbx Anaserpon [4]: (3.4 s ana AMA 1;
1,7 st ana AMA 2: 0.8 st ana AMA 3).

Konesueran anrenna HebHonsmoil oKpyxio-
CTH BOAH3M MPYHTA XAPAKTEPHIYCTCA MOPa3io
MOHLINHM CONPOTHBRACHHMCM HIAYHCHHA IO
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Puc. 20.3. ¥ouaenme Koasiensx antein AMA 1-3 p cpoboamom npocTpancroe
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Puic. 2004, LInpnna noaocod Nponycksims Koasuenus anrein AMA 1-3

CPABHEHMID C KOPOTHOR LWITHPEBOH AHTEHITON
TOH e AAHHLL 'IHETHM}" SO MOBMIICHMA
KIT npHxoaMTca CHMMAATH CONPOTHBACHHE
NOTERL, YOCAHYHDaA CCYCHHE MPOBOSTHRRR.
HeGonsuoe koasuo yaobnee M A8 HACTPOCK,
TAK KAK NMPpH HCAOALIOBAHHH HACTPOCHIOro
KOHACHCATODE NOTCHE HAMHOGIG MCHEBIIC, HOM
MPpH NMpHMEHCH M :»mcrpnc'-umﬁ KATY KM K-
POTKOrO WITHPA.

Kposme Toro, nebonbinan BepTHKadibHas
KOMLICBAA ANTCHHA HANYYAeT CHIMAN Noa Kpy-
THIM YIZIOM K NOBEPXHOCTH 3€MAM, YTO HEBO3-
MOMKHO ¢ KOPOTEDH WTHPeBol aHTeHHol,

':'-!:II‘I'l'lL“'I'I:.S-I:1 YUTO DARMOMHBIC SHTCHMLD OVl
BCOrD MOAXOAAT ana auanazonon 80 o 40 M.
[MpakTHKa NOKAIWMBACT, 4TO B 3TONH obnacTH
HACTOT YCHIECHHME AHTECHHEI B POXKHME [IPHEMA
HE HIpacT C}'ILIIZ'CTH{-'HHHH oK, TAK KAK O
Malexanme NEPeMOAYIAAILHE Ha BXOe npH-
CMHHKA MOYTH BCCTAA NPHXOIHTCA AODOIL-
CTEOBATLCH MAMLIM YCHACHHEM MO BRICOKOIN
YACTOTE, Ihpﬂlﬂ.ﬁ BT H!'iﬁllpﬂTEJTh"MTl-.
KOTOPOI CNOCOBCTRVET VAKONOAOCHOCTL AHTeH-
nut, obycnonnennas nmcoroil paboucii pobpor-
nocTeio Q. Tem caMbiM CHMKACTCA ONACHOCTE
IT".‘D("HPE(‘-TH'CIE MINIYVITALIMMA B NEPREMY KackKa-
JTOX TP Ca i K. B [PrEM M TTePCAYME ERICORDA

paGovan noOpOTHOCTE TAPAHTHPYET MOYTH
ITEVTHAOE MOMARNCHHE BRICIIHX FCAaph O K, Cronb
CHYIMCCTREHNN RIS JOCTOMHCT Ba KOAbLLCBOR aH-
TEHHB KOMMICHCHDY OT “E:p".ﬂ.ﬂﬁﬂ'ﬂ]ﬂ, ChAIaAH-
He C IIEﬁGHE};'I.IiMﬂEThLU L H:ICT[H:I'IT[HH LU
BOHANC e IPH HEAHAMHTEILIOM HIMEHCHHH
yacToTel. MacTepy He COCTaBMT TPpyaa cobpatn
NPpHBOST A0 AHCTAHUHOHHONS YNPpaBicHHA
nepeMeiiblM HACTPOSYITE M KOHIEHCATOROM,
BOCHOABIONABRIMNACE DACITPOCT [ FC TR bl M E
ANCKTPOABHTATENAMM © PeAYKTOPaMH Ana
urpymex uaH rpuaci. Koasuesyw antenny
caeaver nenats nosoporHod Ha 180° nnsa
TOMD, YTobb Moo LA OTCTPAMBATRCH OT
MOMEX M MOBLILATE OTHOIWEHNHE CHIMATA K
ITORMEXANM.

Kak CBMAETENLCTBYCT AHAIPAMMA HANpan-
ACHHOCTH, aHTEHNA PaBEHOMEDI0O 3TV HACT Moy
MoOsiMH yraasmy poassiuciua. o yreepsae-
1w antopa paboTet [ 3], puicoTa paMouHoi an-
TeHHBLL He HrpaeT ocoboii ponu Gnaroaapsa you-
JICHHE MAFHHTHOM KOMIONEHTA B Grissnes
noac, OuHano HAMYYCHHA M NPpMeMa SIeKT-
POMATTIHTION BONE BECTR VAL HATTPARCH-
HOCTH MAMMHTHOIG H 3ACKTPHYCCKOTO I0ACH,
Hewm GAMMe aHTCHHA K 3CMHO0H TOBCPXHOCTH,
TeM CHAbHee ocaabaaoTea IIEGGHGHHHHE



TabGamwa 20,1, MomHoeTs H AHAMASOHE “actor anrein AMA

S (R
AMA ':fr;::“’;‘“‘?rﬂ""“ q:m“:m“;r JHoGHTeABEKIE THANAIONEE, M
1 250 34-80 80, 40
1D 250 3.4=9.0 B0, 40
1 DH 500 3.4-85 B0, 40
1 DEW Lniy 35-7.2 80, 40
2 250 6,7=13,0 A0, 30, 20
2D 250 G.9-16,0 40, 30, 20
2 DH 500 G,5-15.0 A0, 30, 20
2 DEW 1000 G.9=14,5 40, 30, 20
3 250 13,8-30,0 20,17.15, 12,10
3D 250 13.5-30.0 20,17.15 12, 10
3 DH SO0 13.2=-30,0 20, 17.15, 12, 10
3 DKW 1000 14,0-29.7 20.17.15. 12,10
4 150 1.75=7.1 160, 80, 40
5 150 3.5-13.0 80, 40, 30
6 150 6.7=250 40.30.20, 17, 15, 12
7 100 1,75-8.,0 160, 80, 40
B 100 3.4-15.0 B0, 40, 30, 20
9 100 9.8-29.7 30, 20,17, 15, 12, 10
9D 250 9,8-30,0 30,20, 17, 15,12, 10
10 100 G.9=22.0 40, 30, 20, 17,15
10 D 250 7.0=22,0 40. 30, 20, 17. 15
11 100 1.8-11,0 160, 80, 40, 30
12 100 3.5=18.2 B0, 40, 30, 20, 17
13 100 3.5-21.5 80, 40, 30, 20, 17, 15
TMapaserp souocTy «MunuMaIsno AONYCTHMAR HATPYIKA* O3HAMECT, 4To anTenns AMA 1oa#H
paBoTaTh KK MUHHMYM NPH YEAIAHHOR MOWMHOCTI, & HE TPH MHHAMLTEHON, KAK 3T0 YACTO MOHHMAIOT,
.I.J.IITE'HHH c H‘DHEPHHH ﬁf;! JHTCR ﬂHﬂﬁKﬂH Bl HACTPOCHHEIMA KONACHCATORDAMMW OO CROALIM I MA
KOHTAKTAMHM, & HACTPOoCYHEe KonacHCaTOR antenn ¢ anrepasu D, DH wan DEW taxnx konrakron
Mg HMEKOT, NOCKOALKY HxX Harpyaxa coctanaaet 300 Br. Jlnvepa H yxasm pacy 118 BHCOKY 0 MOLUHOCT b
ANTENN L. J'Ilrn:pu EW oamauanT, 4To 3TH AHTEHHB MOTYT IKCIAYATHPOBATHCHA MPH MOUTHOCTH 1000 Br,
TO €CTh € HENOALIOBAHKEM JErAALHOND OROHEUHOMD KACKALA.
MownocTHeie napaserpa anTenn AMA poerna oTHOCATCA K NMHKOBOH MOULIHOCTH, HHAYME FODOPA,
MUHHMATEHO JOMYCTHMBE HATPYIKH YEAIANM 3A0CH A8 nobux pexusons pabore, Gyaes To ©W, AM,
S5B. RTTY m ap.
Yreasannste 4acToTHLE 0OAACTH rapanTHpyoTea. Ha npaktike omn MoryT O6Th HECKOABKG LUHPE B o
CTOPIHL.

IMEKTPHUSCKHE MOAA B AHMICKTPHES IPYHTA
H3-34 NOTEPb B HEM,

Mockoabky paMoOMHBIE ANTEHHBI CHALHEE Pe-
ArHPYIOT HA MAHHTHYIO COCTABAKILLY KO IO,
OHH MCHEC BOCIIPHHMYMHBLL K JCKTPHYCCKHM
KOMIIOHCHTAM NoAcH MecTHEIX nomex. B Gmuxk-
Hes Mose HETOMHHKR nomex {(To ¢CTh Ma pac-
CTOAHHAX 10 A/6) obuano npeobnanaoT anek-
TPHYECKHE COCTABASIOWINE NONACH, MOITOMY

PAMONMHAA AHTEHHA HEPEAKO OKAILIBACTCA Me-
Hee YYBCTBHTEALHOMH K MOMEXAM, HEXEIH pan-
HoueHnbsii BubGpaTtop. [pusencnne paMounoil
ANTCHHBLI B PEXHME NMEPELAH TAKKE CHHMKACT
HAM BOBCE NOJARAACT NOMEXH TEACBHIHOHNO-
MY NpHeMy B DAHMHCM MONE H3-3a Ypeansraii-
HOTl YIKONOAOCHOCTH HACTPOCHHBIX PAMOK,

B paGore [5] ecTh MHEHHE O TOM, YTO MATHNT-
HAR COCTABAAIGILAS MCKTPOMATHHTHOMD MO



Jerue IIPDIIIHHH.E'T B 3AaHHA Mo I:F-ﬂﬂ]‘l('l-‘l!-lﬂ:} [
anexTpudeckoil. Kpynuee metannuyeckue
NpeAMeTh, TPYOLI M APMATYPR CTCH HMACTHYHO
NPEnATETBY IOT NPOHHKHOBCHHIO 3JICKTPHYCC-
Koil cocTasnsoweii soaH B agaune. [Toatom
HA HM3KKX YACTOTAX paMovHble (MArnHTHLIC
anTelHbl pafoTAT B KOMHATAX, HA OANKOHAX
MM YCPAAKAX AYULIE JACKTPHYCCKHX.

20.2. IIpakTHKa CO3aHHA
PaAMOYHBIX aHTEHH

Konbuo — caman sdupeKTHBEHAA M pACn POCTpa-
HEeNHAA KOHCTPYKIHA PAMOUHOMA AHTEHHBI, TAK
Kk T EP.E.BHI:H“KI [ nPﬂ"-IHIIII 0N HYCCKH-
MK hUrypaMu ono NOKPLIBACT HAHGOALIIY IO
NAoIAAL NPH paBibx nepusMerpax. Bocemu-
YIOABHHE BECEMA DAHIOK K KOABLY o Mdupek-
THBHOCTH, KBAAPATY e Han pomby cpoicTBeH
senbumit KITA, dance paccMaTpHBAIOTCA Npe-
HMYILECTBEHHO KOALUEBME KOHCTRYKILMK, HO
MHODMOE M3 CKAZANHOMD O HHX NPHMEHHMO M K
APYIHM KOHCTPYKIHMAM PAMOMHBIX AHTEHH.

OOGBMHO HACTPOCYHBIR KOMACHCATOP Nepe-
MEHHO EMKOCTH PASMEILACTCA B BepxHel va-
CTH BEPTHEANBHO YCTAHOBACHHOTO KOJAbLA,
KOTOPOE 3A3CMAACTCA B T e MnpoTHBONO-
noxHOI TOUKe ANA 3aIMTH OT rpoasl. Paau
yaohHeTBEA HACTPOCK B HEKOTOPB X BEPCHAX AH=
TCHHB KOHACHCATOD MOHTHPYIOT BHH3Y KOMb-
LA M MACTO — B KOPMYCE BMCCTE €O cXemoif Ha-
crpoiiku [1, 6. 7). Ha puc. 20.5 npeactasnens
MPHHEHITHANBHBIC CXCMB] CMKOCTHON HACT PO
KH H PA3BA3KH ( KOHACHCATOPM NOCTOAHHON
eMEOCTH, NOIKTodaeMne aaa rpyboil nacTpoii-
KH, HE IMTOKAIANL).

JHcTaHUHOHHOE YIIPABICHHE HACTPOCYHEBIM
NepeMelibiM KOHASHCATOPOM OCYIICCTEHTE
HETPYAHO, H NOTOMY B CTAUHOHAPHLIX KOALILE=
BhiX anTenHax C, 0XOTHO PAIMELIAIOT B BCpPX-
HEH 4acTH KoAbUA. C JErKOCThI0 CNPABIAIT-
CH M C rABBAHMYCCKOR CrasL. Boaamosinos
pewienne npeactasneno wa puc, 20.6a B sune
T-cornacoBanHa ¢ NOCACAYIOUIHM CHMMETPH-
pyomus Tpancthopsaaropos. Hecumaerpiy-
HBIH BAPMAHT € FAMMA-COrNaCOBaANHCM [TpHBE-
aen Ha puc. 20066. B oboMx cayuasx LIMHA OT-
peaka f noosHa cocTamIATE okono 0,1 oT AnHub
OKPY#HOCTH KOJIBLA, & PACCTOAHMC Y — OKO-
no A/200.

HMuayKkTHBHAA CBA3L H COMMACOBANMNE TAKKC
IWHPOKG PACNPOCTPaNcHl !'L1arunapﬂ npoc-
TOTE peanusaumH. Yaue scero npUMeHsacTCs
papHanT, noxasanuuit wa pue. 20.7. Bnyrpu
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i — CMEOCTIAA COAIL © CHMMET R PY M LM
TpaucPpoOpMATOPOM HA KONbLLIEROM Cepaeinike [ 3]
0 — BCMMMETRI O MPOIRUTHA CHHE YO CMKoeTL [3]:
0 = ACHMMETPHWHOE MOMKAKCHEC YEPES CMEOCTE
[1.6. 7).
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Paec. 2006, MarnsTHo-paMoMHBIC AHTCHH B
C AT BANHNCCKOR CRAaRI [ 3]

GOABIWO NEeTAH PA3IMEILANT MAJAYI0 HHAYK-
THEHYD METAK C COOTHOIICHHEM JHAMETPOR
2:1. Baarogapa cHMMETPHYMON CBAIM Yepea
CHMMETPHPY UM TPAHCHOPMATOP HA KOML-
ienoM cepacunHEe 1:1 MomHo nogcoesmH-
HaTs S0-oMumit koakcHansuw i kabens., [Tpi



HecHMMEeTpHYNON coasn (pue. 20.76) koak-
cHANBHBI Kabens NOAKAOYACTCH HENoCpe-
CTRCHHO. IACKTPHYCCKH nenecoobpasnbii
cnocoh HHAYKTHBEHON CBA3W NpeicTapicH Ha
puc. 20.7B. 3nech NoKasan TONABKO CBA3YID-
WHI BHTOK H3 KOAKCHAALHOID A C paspbi-
BOM €10 3KPAHA NOCPEAH BHTKA JKpan 4acTH
Npasoi NOAOBMHB wWiackdga npunanesaeTea K
OCHORAMHID HOALIOrD KOALIA (CM, PHCYHOK),
H B 3TOM MECTC AHTCHHY 3asesmamor. Claerka
nedopaipya waeiigy M2 KoaKCHANbHOTO Kahe-
ns, noGHBAKTCA TOHKOH HACTPOIKH ANTEHHLI
Ha MHHHManbHLH KCB. Cunracercs, yro ana-
seTp d aonmen GuTh TEM MEHLUIE, MeM BLILIE
pabouas noGpOTHOCTE AHTCHHBL.

IMapaMeTphl NPAKTHYECKH HCNBITAHHBIX
AHTEHH

Kak yae noscusnoce g paspene 3.1.6, penuun-
HA HANPSGKEHHA, FEHEPHPYEeMOro AN TeHHOH 13
OKPYRAULETD ANCKTPOMATHHTHOMO MOJA, 3a-
BHCHT oT ¢ appexTrenci aanuw [, (nau ee
adpperTBnol BrcoTn h ). DdderTunnan
anuna [ oanosutropoll paMky nAoilaaso A
PACCYMTHIBACTCA NO (hopMye

ImA  G28BA
W

[Lnowans pamkn A cBa3ana ¢ CONpoOTHRIE-
HueM Hanydenna R cootnowenmnem

(20.3)

A

Orciona caeayeT, 4To Hamenen s adperxrin-
Hoi ki [ u conporueaenns manyuens R
JABMCAT OT naomany pamqeu A, Inowaam pa-
MoK B (hOpME KBAAPATA, BOCHMHYTOJALHHKR M
KPYra, HMEOUHX OHHAKOBLIC MEPHMCTPEI, CO-
OTHOCATCA KakK 1 (koaapat) : 1.2 (pochMmuyrons-
nuK) : 1,29 (kpyr). [Nockonsky conpoTHRicHHe
wanyuenna R nponopunonansHo Keaaparty
nACIEAAH A, CONPOTHRACHHE HANYUCHHA BOCH-
MHYTOJBHHEAR H KPYra OKA3LIBACTCA COOTBCT-
cTBeHHO HA 4475 1 662 Doable, veMm vy KBApaT-
HOMH KOHCTPYKLUHH.

B[1] onucan BapHaHT aHTCHHLI B BHAC Mpa-
BHALHOTO BOCBMHYTOALHMKA. On paapabatii-
BANMCH B DOCHMLIX 1IENAX H A00EEH ﬁb:l',?'l! ]}Hﬂ-
GUpaTLCA HA MEAKHEe AeTanu ansa yaofcrna
TpaHCNopTHPOBKH. T nebonbiursmn oTeTyme-
HHAMH OT OPHIHHAMR 3TA AHTEHHA CTPOMAACE
H paanomabuTenami |6, 7). Ona nacrpansaer-
€A B MHTEpBANE YacToT wupknodi 2,55 M.
[Tpn cropoHe BOCHLMHYTOALHIKA, papiioi 1,52 M,
ero nepHMerp coctapsaaer 12,20 q. B 80-
!hIETPﬂI!-{'}M JIHANACGHC OTHOCHTEABHAR LR

4 4
R,ﬂ.-an?l[ﬁ] -19?[”] (20.4)
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OGa SEpaNa NMNAaATE
K GOALUOMY KOMbLY

Puc, 20,7, PaMoqHe SUTeHHB © HHAYETHEHO
COAILKE A = CHMMETRHMITOE IO eI e

€ CHMMET PHPYRHLNHM TRANCapMaATOpaM

Ha KOABIEOM cepreunnKke 1:1; 5 = HeCHMMET I IERA
CHADE, B = MUAYKTHEHAA CHASL © IKPAHHPOBRIIHEM
(aeTananbil aoKus), ;

anTeNHB-BockMuYTroashuka [ = 0,14 A, a nao-
wans = 10,46 M2, Kpyr ¢ oxpysHocTbio TaKkoi
HE JUTHHBL, YTO H NEPHMETP 3TON BOCHMHY TOJL-
miEa, 3as 66 owaas 11,76 M2 o dopayne
(20.4) conporHBacHEe HANTYYEHHA QaHHO an-
Tennsl B 80-meTponoM ananasone R, = 0,063 O,
HacTpoiika 1 COrAACOBANNHE OCYUICCTIIAIOTCH
NOCPEACTROM CXCMBI, MPEACTABRASHIHON 1A pHC.
20.58. Cornacno [6], seanunna kaxaoil uz na-
cTpocunmx emrocreil C, = 650 nd, roraa kak
C,. = 500 nd,

Ibl'lHIEEIIHE BOCHMHYIOMBLHON PaMKH JUIA AH-
anasonons 160 i 80 m onybnukosano 8 [7]. Ona
HAMOTORAEHA H3 BOCEMH OTPEIKOD ATIOMHHHE-
noii TpyOKN anunoi no 1.5 M 1 anamerpos
oKOSI0 30 M, cobpamiibix ¢ noMousI TpyhHua-
Teix kosen na 135°, ObGecneueHne HAACHHOM



KOHTAKTA B COMCHEHMAX TPYOUATRIX BJCMEH-
TOBR NPEACTARIAND 3AeCh ONpeASNeHHYID TPYA-
nocTh. HacTpolika u cornacopanMe ol anmem-
HB TAKKE OCYIMCCTRAANMCE MO CXEMEe, KOTo-
pas npueeacHa Ha pue. 20.58. Oauuapnwie
paMel KBpanparHoi popMu onicans B [8, 9).

B [3] npueeaeHsl OCHOBHLIE TAPAMCTPLI, 4 B
[2] = pesyAbTaThl HCNBITAHKMA 3THX AaHTEHH,
4TO NOIBOAACT NOAPOOHEE NMO3HAKOMHTLCH ©
Hx cBoficTpasmi. PaccunTaHnble H HaMepeH-
HBIE XAPAKTEPHCTHKH ANTCHH TOr0 PAAL NpH-
poasares o tabn. 20.1. Teopernueckoii nobpor-
HOCTH q‘.i OTBECYACT AKTHEH O {'.'-L'll!.lmll BAcHHE
manydenua R

x
=—I|I'..
Q. R,

¢ peakTHRHOS conpoTHpacHue XL = XC =
= 2nfL. PabGouan nobOpoTHOCTL CYIICCTRCHHO
HHMC H3-3a PasnHYHbIX noTeps (Tabn. 20.3).
HMuayxktHenocts Kpyropoi netan L onpene-
NACSTCA BRI PANKCHHEM

L ,.....=m[|r.E —1.-:-1]
d
Anuna oxkpysuoct netad U M ce anamerp
i | BLIPAHAKTCA B OJHHAKOBMX CAMNMILAX, Ha-
IIFHMEP B QHI{THMETPE.I. HE.CTFDE‘-II'IE.H Chi=
KoCTE C, PAcCUMTHIBACTCA NO H3BECTHOM Npu-
GmmkenHod dopymyne

25330
OF parn ) L sl

Mopowo 3apekoMe naonanm cela MarnmTHo-
KOMLUEeBWE AuTeHNE THNA AMA, cxoncTpyn-
poBanusie paasonwbHTency DKSCZ, Ouu
ABAAKTCA NOBOPOTHHIMM M AHCTAHUHOHHO
HACTPAHBAKITCA B PLIOHAHC M3 NOMCIUCHHA ©
annaparypoii. Ha puc. 20.8 nokasana noaob-
Has auTerHa Tuna AMA 2. Oua vetanopnena
Ha IIE-BDI'.H.'!-TII'DM }"ETFEﬁL‘TBL‘. a B o III-IH'EI{E.ﬁ

(20.5)

(20.6)

(20.7)
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Pige, 208, Pasmosunad K006 Ienas il Temiia T
AMA 2 (Joro DESCE)

HACTH BHAHO MANOE KOABILO H3 KOAKCHLTEHO=
ro Kabhens, cayalee 3AeMeHTOM HHAYKTHE-
noit ceaan (cs. puc. 2007). [Hocepenune sepx-
HEil BETEH 3AKPEIICHA KOPOHKA © MEPeMeHHBIM
I{GII.EI_E}ICEII-DPHM IIBL'TPDﬁHH M ¢ro IIIJHH-'EI-IIGM-
Goasuoe KoAbLUo BO Boex MoaMgHKanHax am-
TEHHB! BHINMOJHACTCA H3 AMIOMHHHCBOH TpyD-
KH ¢ BHEHIHHM AHaMeTpoM 33 mm,

PazsuTie antenn Tina AMA nauanoces ¢
nybaukauun DL2ZFA [5], rne onucmBanuch
MAHHTHEC KOPOTKOROJAHOBRIE MeTAM AAA
PasnHYHLIX MHTepBAnoe yactor. B Kavecrne
KSILUCBOID MPOBOANNEKR NPCeANAraIoch M-
MCHATH Meanyw TpyOKy anasmerpom 20 am.
Janune 3THX aHTeHH vKazanw B Tabn. 20.2;
GETAABHBIC NAPAMETPLI MOMKIO PACCUHTHMDATL
jiLe] InpM BEMCOHMLIM EI:I-ﬂPM}I'J'Iﬂ.M-

Tabtamua 20.2. MapaMeTps KOPOTEOROIHOGBEX PAMOSIBIX AHTEHN,

pazpaboranumx paaHonobuTenes DL2FA

Jloluremnc ke AUarmEoms;, s B0, 40 40, 30, 20 20,17, 15,12, 10
Muaserp koasua D, M 334 1,67 0,84
JLanna oxpysnocTi U, s« 10.5 .25 2,63
Auaserp koasua d, M 067 0.34 0,17
Hurepsan sactor wacTpoiikm, MMy 3.a9=T.1 T.0-14.5 14.0=30
Huayxrnsnoers L, uxln 10.9 4,6 2
Esixocts C,. nd 160-46 112-26 G5=-14
OTHOCHTEALHAR AAHHA OKpYaRHocTH U/ 0,123-0,249 0,123-0,254 0,123-0.263
Conporueaciie sanvacnns B, O 0,044 =0,757 0,044 =082 0,045=0,543




Brino Gu1 HepepHbIM YTBEPARIATL, YTO Mar-
HHTHO-KONbIEBLIC AHTCHHE = BCErO JMIb
BCIIOMOraTesbHele yerpoiictea, B aeiicten-
TEALHOCTH 3TO HE TaK, M A0KA3ATENLCTBO TOMY —
noapodHbiit oTieT 0b X HCNBMTAHKAX, BHINON-
neHneix DL1BU [2]. ITpoeepsanuce antenne
tHia AMA 1 1 AMA 2, ckonerpynpoBannble
DKSCZ (tabn. 20.1) u npeAHasHaueHHbIE A8
Moburensckoil cBA3N. AHTEHHON CpaBHenHs
CAyxHIa naTHAKanasontas Groundplane nan-
HOH 7 M B KOMIUICKTE € NPOTHBOBECAMM THIA
Butternut HF5. Obe anrennsi Ouum yeranos-
Jietibl Ha BuicoTe 10 M waa aemaeit. B kavecrse
MONOMHHTENBHON AHTEHHB! CPABHEHMA B [Ha-
nazoHe 40 M HCNOABIOBANCH MONYBONHOBLIH
BHOPATOP, CMOHTHPOBAHKLIN Ha BhicoTe 27 M.
B nybaukaumi Takxe npHeoaATcs obpasin
MOKAZAHHIT CAMONHCIA JTHTENLHOCTbIO A0 30 ¢.
[To peayasTaTam 3THX CPABHHTEABHBIX HCMBITA-
Hui paguonoburens DLIBU caenan smson:
«Pamovnan xonbuesas aHTeHna no ceoeii ad-
(heKTHBHOCTH NPHOAHIMTENBHO COOTBETCTBYET
antenne Groundplane anunoii okono 7 M, Tpe-
Gyiomeii HECKOMBKHX JUTHHHBIX NPOTHBOBECOB.
3aro anrenna Tuna AMA 2 anamerpom Beero
Ak 1,7 M obxoautes Ges BeAKHX NpoTHEO-
BECOES,

Kak ycranosua DL1BU, noaronkoii manoii
netan KCB cumxaercs no senuymner 1,0 na
mofoit yactote B npeaenax paboyero HHTEp-
pana. Bes takoil Tonkol HacTpoiiku B Hons-
WHHCTBE Cay4aes yaaerca obecneunts KCB
Ha ypoene 1,5. Crons Manoii paccornacopan-
HOCTBID MOKHO NpeHebpeys, MOCKOALKY MO-
TCPH 34 CHET PAcCOrNACOBAHMA He NPeBbila-
o1 0,2 a6 1 paxe npu KCB = 2 onu easa no-
criraot 0,5 nb. Bnpouewm, paccornacosanue

MOJHOCTHIO YCTPAHAETCH € MOMOUILIO AHTCH-
HOI'O COTNACYIOIIETD YCTPOHCTBA.

Tem, kto npeanoyuTaer GoabiiKe BuIXOA-
HBIE MOWLMOCTH, CGLYET YH4ECTh, 4TO BHICOKD-
MACTOTHAN HATPY3KA PAMOYHBIX KOAbLEBBIX
AHTEHH, MOCTPOCHHBIX ¢ HCNOALIOBANHEM
AOCTYNHLIX MOOHTEMIO CPEACTE, He JOMMHA
6uits Beime 1000 Br. [puunna kpoerca wc-
KAHUHTENBHO B HACTPOCHHOM KOHJEHCATOpE
nepementoi emxocti C,, koTopuii noasepra-
eTCA BO3ACHCTBHIO BBICOKOTO HANPAKEHHA M
cHABHBIX ToKoB. [lna MowmocTed, npesbiua-
OLIHX YKA3AHHYIO, TpeGYoTea KOHCTPYKIHH
IHAYHUTENLHO BONBIIHX PA3MEpOB.



