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I4ccleAonarru 3aBl{cuMocrl{ TexHr{lrecKr{x xaparoepncrrrK ulenesofi nolocxonofi ar{TeHHEr nutexalruefi BoJIHrI or
yula Bo3BBIIUeHt{t H a3Hrvfyr.UbHoro ynna npHHllMaeMoro HaBr{rauHorrHofo crrrHaJra. floxasauo, trto [pHMeHeHrre Ao-
noJrHI{TeJI6nbrx u1enefi c Marofi greKrpnqecxofi ,unuuofi, pacnoJloxeuHhrx MexAy ooHoBHErMr,r rueJIeBBIMLjl fi3rryqarercMu
tr BLIrIorHeHrrbx B EI{Ae xoHueulpnqecKilx Ayr BoKpyr eAr,tnoro Qaroooro ueuTpa aHTeHHbI, np}.IBoAXr K yJrflluerltrc
3rrlfirrfirrnocrn Ir [o.(aBJleHuro Kpocc-lonrpq3aunn n rpe6yeMoM lu{ana3oHe pa6ovux )rrtlon aHTeHHBI. Arrreuua npeA-
HillnaqeHa Ntfl npneMa HaBl{rauloHHbrx carHilrroB uo6anrrgrrx HaBurilu}toHH6rx cnyrHItKoBLx cncreM

|nOHACC/GPS a rpex qacrornbD( Arrara3onax: LllL2lL3.

Klto,reeue cJroaa: t4eneecu, nonocKoqan aHmeHHa, |JIOIIACC/GPS, uacmomHde duanasoxut LI, L2 u L3.

Bne,[eHue

ToqHbIX MerponorfiqecKr.rx rrplllrox(eHlrfi rno6aargblx HaBr,rraql4toHHbrx cttyrHnKcrBblx cl{creM
(|HCC) |JIOHACC/GPS x npreMHofi aHreHHe npeAbrBrurrcrcr 6onee x()crKne rpe6oBaHnt tlo ocHoB-
HbIM TeXHI{qSCKHM xapaKTepHCTUKaM: yfrry [prrHr,rMaeMoro HaBr{raqlroHH,oro cHrHrLlIa c flp'aBofi Kpyro-
Bofi ron.f,plt3arlileir, xoeQQuqr,rerrry ycuneHrlrr, cra6r.rJrsHocru Saronoro ugHTpa, Koe$(buuueHTy 3nnun-
Tr,IqHOCTr,r, ypoBHro Kpocc-[oJtrpvr3ulvru, noAaBJIeHI,Irc 3aAHero JlerrecTKa.

llluporo I{3Bec'I'Ha npueMH:rt aHreHHa |HCC [1], roropa.a nalr6onee rroJrHo yAoBnerBoprer Bbrrrre-

flepequcneHnrru rpel5oraHLrtrM.,{nr no4aueHHr MHorolyqeBocTr.r aHTeHHa oKpyxeHa 3KpaHr,rpyrcqnMlr
Uu,nuH,4pI,IqecKI{MlI KonbIIaMI,I. OAnaxo raKas aHTeril{a o66eMHarr,Tfl)Kera'. r{ Aoporocrorqarr.

MuxpononocKoBble cnupiurbHbre aHreuHbr [2] urzpororroJrocHhr, [Meror rm.rpoKyro 4rarpaMMy Ha-
[paBneHHocrx ([H). O.uFaxo Qaronaa xapaKrepncrrrKa raKux aHreHH B iBuMyrzrnbHofi flnocKocru He-
paBHoMepHa. 3ro nnocur $aronue IdcKDKeHr,rr B 3aBr,rcr,rMocrr{ or HanpaBJreHr{r npneMa Har}prrarlroHHo-
ro cHrHaJIa.

MurcponolocKoiBble aHTeHHhI Ha ocHoBe AByxMoAoBbrx [3Jryqarenefi (*aaparubrx, \p)Tn;rx, KoJrb-

IIoB r,r r.A.) [3] o6.nagaror cra6unbHhru Qa:onurrl rleHrpoM, rru{poror"r l[H. Oruaro raKr,rrl aHreHHbr -
y3KOnOJrOCHbre.

rpI,IeMa HanuraquoHHbrx crrrHzuroe fHCC |nOHACC/GPS s qacrorHbrx Anarur3orrax LI/L2|L3
oKoe pacfipocrpaneH[e [oJrj^r]rn[ rleneB;re nonocKoB;re aHTeHHbr BbrreKarctrIefi sorHr,r [4]. Heco-

MHeHHIIMI{ AocroHHcrBaMH AaHHbrx aHTeHH rBrurorc.fl rrrrrpoKolonocHoclb, rrrr4poKtur [H, e4uHufi Qa-
soesrfi IIeHrp Anfi rlacrorHbrx Altarra3onos Ll/LZlL3, ne6onrurue ra6apuru6re pzBMephr H r]ec, a raKxe
IIEqATHZUI TEXHOJIOTH,JI I,BTOTOBNEHI{,'.

B pa6ore [5] ruu yJryqureHzfl rexurqecKux xapaKrepr4crr,rK rrleJrer]oii nonocroBofi aHreHHbr BHre-
raroqefi BoJIHbI npeAnoxeHo npl,IMeHlrrb AorroJllrr.rrenbHEre uIeJrH, gneKTprrqecKafl I.l'iilHa Koropbrx B He-
cKoJIbKo pa3 MeHbme rronoBrrHhl AJrlrHbr BoJrHbr Ha carvrofi nucoxofi pa6ouefi qacrore aHTeHHbr. Paccuor-
peHlr qacrorHble 3aBlrclrMocrt4 TexnlrqecKux xapaKTepr{cruK aHTeHHrr. flclxa:ano, qro npurvreHenue Ao-
noJIHItreJIbHrrx rqelefi, BhItIoJrHeHHbrx MexAy ocHoBHbrMlI IrIeJreBBrMr,r I/,LitrryIqarerflMlt B BrrAe KoHrIeH-
TpuqecKrtx Ayr BoKp'yr reoMerpuqecKoro ueHrpa aHTeHHbr, [pr,{Bo.qrrr K BbrpaBHuBaHr.rro qzrcrorHofr sa-
BlIcHMocrH rosoQuuueHTa ycEneHlrJr, yJryqueHuro 3JrJrlrrrrr{rrHocrrrr u yBeflrqeHr,rrc noAaBneHrir Kpocc-
noJUrpri3aIIHLI Bo Bcex pa6ouux Al{arla3oHax qacror aHTeHHEr.

B nacrosulefi p:r6ore HccneAoBaHo BJrwrnue AorronHr{T urrx qereii Ha rexHfiq€crner xapaKTeprd-
crrIKIt nlenesofi nonocxonofi aHTeHHhr BbrreKaK,ruefi sorHH B 3aBvcyrMoc'rE or a Bo3BbIIrreHus. @ u
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JryqaTeJrE rrleJreBoft rroJrocKoBoft aH'reHlrbr

Ha pnc. I uoxasaHa ro[oJror[r pa:pa6orauHoro r,r3JryrrareJrr rqeneBofi nonocronofi anrennrr nrrre_
ratoqefi BoJrHBlt. I'Isryrarent BhIloJrHeH r,r3 Alrone uqecxofi rrJracrtdHbr rolqunofi 11524 vmrAI,oJIeK-
rpuvecrofi [po.HH[aeMocrblo e :3,3 u AByxcropoHuefi uerannusa\weia. {uarvrerp r,r3trytrarem l45 rvru.
Ha nnxlrefi crcrpoHe lrcfiyrlarert BbrnoJrHeHa noABoArrrlair MuKpolroJrocKoBzur JrHHlnr (I\l[nn) 1. yc-
TaHoBJIeHHt pe)KItMa 6eryuefi BoJIHrI MIIJI narpyxeHa Ha aKTHBrroo couporr{Bneuue 2, paBHoe BoJrHo-
BoMy co[porrIBIIeHI'Iro nnHurl B nepxneft MeraJlnil3fiponannofi cropoHe v3rryqarers ct)3AaHbI ocHoBHbre
IrleneBhle uztryvarenu 3. [ppleMa curHarra c nparofi rgyronofi iilolrprlsarrvefi ocHosHHe rrleJreBbre
I'I3[yqarenn BBITIOJTHeHbI B BI,IAe orpe3KoB cnupanefi, 3axpyqexnbrx BoKpyr reoMerpruqecKoro IIeHTpa

HhIe Al,Iarra3ouu Zl u L2 + L3. I4flfiyqurero corJracoBaH[r c uoABoArrrqefi. tuuuefi qerreBrre u3 areJrn
r o6lacru cB.l3lr c MIIJI 4 BbItIoJrHeHbr nprrraolnnefiHBrMr,r. Mex,qy ocHoBHbrMI,I uleJreBlrMr,r r,BJryqarenr-
MH BbInOJIHeHbI AOnOJIHI,ITeJTbHbIe trIeJrH, SreKTpHrIecKaJI AJTHHa KOTOpbIX B HeCKOJIBKO pa3 MeHbIIIe UO-
JIoBr{HbI AJI}IHbI BOJIHbI na cauofi srrcoxofi pa6ovefi qacToTe aHTeHIrhI 5. ,{ouonnuTgJrbrrbre xle;1g BbrrroJr-
HeHbI B BI,IAe KoHIIeHrpilqecKI,IX Ayr BoKpyr eAr.rHoro Qasororo D:eHrpa aHTeHHbr, corBrra,{arcuero c ee
reoMeTpr,rqecKr,riM rIeHTpoM.

Pnc. l. Bepxnxx (a) u nwxuln (6) croponu r.r3rryqalerr arireHHrr

rIoAaB.rIeHHt [oBepxHocTHblx BOJIH rro Kparc aHTeHHhr BbIloJrHeHbr ABa prAa ]r4eTiurJlr43r{poBaH-

HBrx orBepcruit 6. PaccrosHr,re MexAy orBepcrr{JrMr,r MeHbrrre oAHofi Aecf,Toi ,qnr,rHhr BoJrHhr Ha c ir
srrcorcoi qacrore pa6oqero Ar.rarriroHa arrreHxhr.

Perylrraru r ux o6cyxqenue

Ha puc. 2 npunegenbr LBMepeHHbIe 3HaqeHIIt KCBH aHreHHhr 6es AononHrrreJrbHbx rqenefi (rsaa-
parr.rrra) n c AoloJrHrITeJrbHbrMH IIIeJUIMI,T uenrnrefi sneKTpnecrofi Arlnu (rpyxrur). I{l pllcyura BH4ro,
qro xapaKrep qacrorHbrx 3aBr4cr{Mocrefi KCBH o6eprx aHreHH B Ara[a3oHe qacror L1 lL2/L3 oAr,rHaKo-

nufi. I,IsnaepeHH.bre 3HaqeHrltr KCBH He rrpeBhlllraror 1,5, Cne4onareub:Ho, co3AaHr,re B lr3JDruarene aH-

rsHHBr ronoJrHr{TeJIEHBD( trIeneft c uenrruefi snexrpuuecrofi .qrugofi [paKTuqecKu He rroBJrr{tlo Ha co-
rJracoBaHrre ocHoBHbrx rrleJreBhlx l,Lur5.qarenefi antennu c uo.ryoArtrIefi MIIJI B rlacrotflblx Marra3oHzlx
L7lL2/L3.

Ha puc. 3 uprne4eubl paccql,{raHHble yrnoBble 3aBlacllMocrlr G IIH aHTeHrrEr 6es ,qonoflHrreJrbnhrx
ulenefi (rrynrn4luar nunut) l,t aHTeHHbr c Aoronur{TeJrbHlrMn rrleJreM;r (cunomraa lnnuns) B BeprrrKrurb-

nofi uocxocru Ha ocHoBuofi necyuefi .Iactote HaBllraql{oHHoro cr{I'HaJra |JIOHACCI s .ryala3oye L2
(1246 Mfq), Br.rAHo, vro,{H aHreHH rpaKrrqecKr{ coBrraAaror H rro )i:apar(repy yrlroBnD( 3aBrrc ocrefi,
n uo a6conrorTrrrM 3Haqenzxrrl xosQrprdrlrreHTa y cvnenufl'

Ha pnc. 4 w, 5 npuneAeHrl paccqllraHHble yrnoBble 3aBllcnMocru rosQQuqfieH"rol grrrrrrrr.rqHocrr.r

(A.R.) u yponueil Kpocc-rrolf,pil3a\vkr (X-pol) .urreHH Ha qacrore 1246 Mfq. flynrcrupnax JrrrHr,rr - aH-

reHHa 6es Aouo:rHr{reJrbHhrx n1enefi, crrJrollrHat - alrreHlra c Aorrom{flTeJlbHbrMrr n1erfflvrn. lls pucymon
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B o, tITo rlpl'rMeHeHl{e AononHI{TeJIbHhrx Iqenefr IIp[rBoAHT K yJlyq[reHxro 3JrJ[rrrrr.{qHocrtr (ync. 4) u
yBenIfIeHIrIo rIoAaBJIeHut Kpocc-nontpH3arlru (puc. 5). Kpoue roro, yilrolBhre 3aBHcHMocrH Ko900nry-
eHTa gJrJII,ItITHrIHocrIr I{ Kpocc-uonrpuga\wu craHoBrrcr 6olee paBHoMepHEMr4 r,dn*rcv 3eHilra ffi an-
TEHHbI.
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Puc. 4. KoeQ$uqu,enrbr gJrJurnrr{qHocru aHTeHH

Ha puc. 6 upuregenhl paccqnraHnbre (Da3oBbre AH aHreHH, rAe a - 3a)Bilcr4uocrb 0a3lr crrrHarra (V)
or yrna Bo3BhIIIreHIlx @ u a3uMyranbHoro yrna g Ha rracroTe 1246 Mfq I aHTeHHhr c Ao,norHHTenb-
HbIMH IIIeJLf,j[/lu; 6, e, ,? - cpaBReHr{e oa3oBbrx AH aHTeHHhr 6es AonorH[re.[bHhrx rqenef (rpecruxu) u c
AononHHrenbHhIMI,I [teJrtMll (rouor) Ha lleHTpanbHhrx qacrorax Ar,ran:BolroB 21, L2 u L3 B ArraniBoHe
yrnon@:+85ouq:tl80o,rAe@:0-3eHr.rr,{HanrenHr,r.klspuc,6nra4no,qroHepaBruoMepHocrb
Qasorofi ,{H aureHru;I c AorloJurrrreJrbHhrMu trIeJrrMrr cpaBHlrMa c rrepaBHo,MepHocrbro rla:osofi .{H an-
TeI{HbI 6es AonorlrflreJlbHblx rqenefi B ,U,Iana3oHe Il u uegrure B ]Ircarra3o*tttx L2 n L3,

BBIIBJIeHTIE rIpuqI{H yJr}ryurerrl{t rexHruecKzx xapaKrepucrr{K rrleJreBofi rronocKoB(cfi aHTeHHhr

BhlTeKalolllefi nonnu paccMorpl{M BJILITHLIe AorroJrHureJrbHhrx rqenefi ua pacnpeAeneHr.re cBepxBhrcoKo-
qacT oro ToKa Ha ocHoBHbD( IqeneBbIX LI3II)4IaTenrX.

Ha puc. 7 noxagaH (pparrr,renr aHreHHbr c pacnpeAeneHHeM ToKa [o ee noBepxnocrn: .z - aHTeHHa

6eg AononHHTeJIbHbIx Iqerefi; 6 - anrenna c AorronHr{reJrbHbrMlr rrleJrrMu. I4s pncyma BrlArro, rrro [pr4-
MeHeHr,re.qonoJrHurenbHbD( rrlellei n nuAe KorrrleHTpr{qecKnx Ayr, pacnonoxeHHbrx Boreyr eAnnoro Qa-
3OBOTO qeHTpa aHTeH[IhI, ITO3BOJUET paBHOMepHee pacilpeAenl1lTb Irt4JJtfl4 TO]Ka BAOJIb OCHOBHbTX TIIeJIeBbIX

nsrryvarenefi, qTo nprIBoAr.IT K yJrycueHHro TexHr.rqecKlTx xaparcTepr{cTlrK arrreHHbr.
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Puc.7. (Dparnrenr aHTeHHbI c pacnpeAengHr4eM cBepxBbrcoKoqacrorHoro roKa Ha ocHoBHsrx Iqefle-
Bbrx r,r3lr)alraTeJulx

3anlrcqesse

Taxuu o6pznoM, B Hacrotulefi pa6ore [ccne4oBaHbr 3aBHcnMoorLI TexHuqecKl,rx xapaKTepncrrlK
qeneaofi nonocKoBofi aHreHrrbr BbrreKaroqefr solHlr c [paBofi xpyrorofi nonrpr43allnefi. or yma Bo3Bhr-

rrreHut Ir a3r{MyrrrnbHoro yrna [pnHlrMaeMoro HaBr{raqr{oHHoro c[rHaula. floragano, qTo BBe,qeHr.Ie Ao-
nonHr{TeJrbHHx n(erefi c Manofi DneKTpr{qecxofi 4rr.trofi, BEr[oJrHeHHL].x Mex4y ocHoBHbIMH qeneBBrMH

[3JryqarerflMr4 B Bv,:e KoHqeHTpt4rrecKr{x Ayr BoKpyr $a:ororo rIeHTpa aHTeHHBI, Ilpr.rBio.u,rT K Irre-

HI,IK) 3JUII,ITITI,IIIHCICTH V IOAABNEHIIrc KPOCC-IIO$IPil3A\V*I B AIIAIANOH€: PA6OVUX YTNOB IIHTCHHbI, YNY'I-
IITeHI{e yrnoBblx 3aBLICI{MOCTefi reXnH.IeCKUX XapaKTepr,rCTr{K aHTeHHhI O6yClOnneUO TeM:, .rro 6narOgap.r
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AOTIOIHI{TeJIbH6IM IrIeJrtM ITTIHOCTI' TOKa B OCHOBHbTX trIeneBErX rr3rryqaT(lJltx aIITeHHhr paCnpe,{eneHLr

paBHoMepHee rro rD( IffrHe,
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