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<Pasp a6o rKa 14 Lr ccneAoB aHue xap aKrepu crr4 K cKaHzpyrcqr4x aHreHH
MrrJrJrkIMeTpoBoro Azala3oH a rlruH BoJrH), rrpeAcraBnennofi Ha cozcK aHr4eyveHofi cTerreHLr Ka.'An^Aura TexHLrqecKkrx HayK rro cleqziurbHocTrr

2.2.14 - Aurennu, cBrl-ycrpoficrn a v vrxrexHoJrornr4

Pa6ora Banenrzua Mzxafino B."."a cenesHesa locB.f,rr{eHa pelreHzroaKTyanbHErx 3aAaq no co3AaHr.Iro cKaHzpyrorlr4x aHTeHH HoBhrx [epcleKTr4BHhIXcI4cTeM cBfl3u MLIJTJI[MeTpoBoro Auarra3oHa nrrLrH BoJrH. trfccne4yeurre B
TJdCCEPTAITKIII AHTEHHbI TIPCAHtBHAqCHBI AJUI VC[ONb3O BAHKI' B COCTABE MtUIbIX6asoerrx crau$uit, ocyqecrBnflroqr4x [eperaqy 6onguoro o6reua AaHHbrx Hane60nrruve paccro flHufl s i\ao6u*Hbrx coroBbrx cer.sx LTE-Re 175 u5G NR.B pa6ore zccneAoBaHbl rIoAXoAbI npoeKTr4poBaHr4r r.r MeToAr{KLt pacqeTaxoncrpyr<qzfi AByx Tr'rrroB alepTypHbrx aHTeHH, ncuon*yrcqvx orrrrrqecKr4e

'pI4HIIv*r sopuzpoBa*ufl [H. rleperrfi rzn - 3To ALrgJreKTpv*ec*afl, JrzH3oBa.f,aHTeHHa (a rar<xe 3oHr'tpoBa'Hafl tuusa), a nropofi - oTpax{areJr'Ha.f, aHTeHHa.flpelrreTKa' BbITIoJIHeHHa'f, flo TexHoJlorur4 ileqaTHbIX rrJIaT. B ra.recTBe rIepBLIqHoroo6rqzvarenx rnfl xax4ofi us aHTeHH zcnonb3yercr @asupona H.'afl, aHTeHHa,pelrlerKa (oAP)' pa3MelrleHHafl B ux Soranurofi rrJrocKocrkr. Bropofi rvrrr((ofrrrrqecrofi>> aHTeHHbI - oAP, KaK qacrb r4ccneAyeMblx aHTeHHhrx ckIcTeM,o6na4aer ysrofi AH s a3uMyranruofi rrJrocKocrr. c Bo3Mo)KHocTbro oneKTpoHHoro
cKaHupoBaH,rfl z [rt4poKoir I'HB rlnocKocrr4yrrraMecTa. Taruvr o6pasou, rnaaHofr

<<29>>



IIenbIo tIprIMeHeHHhrx orrrzqecKzx cxeM -f,BJUIJIocb o6yxeuze nyqa AH s o4nofirIJIo cKo crl4 - tlJro cKo crl4 yrJra Me cra' 3ro .anzlo a, *o"atpv,.tt"""o oco 6euHo cTbK)p ac cMoTp errHbrx olTI4 qecKIIX CXeM - p aAZOJrr4H3br zMeK)T aKCr4 ZurbHyro cLrMMeTpLr rc(ropoz4anbHhre nzusrr), orpal*aTeJrbHbre peurerKz cocraBJreHbr vs croa6qon[eqarHblx SJreMeHToB' a TaK)Ke oco6ennocrbK) [p'rMeHteMbrx pacqerHhlx MeroAoB- pelreHkre AByMepuoit za1a.ru.
rlpu nruoJIHeHrrI4 pa6o*r .,o pacqe ry u orrrnMrr3a r\uu paruorurH3 6u,,rurIpI4MeHeHbI MeroAbI reoMeTpI4'IecKofi 14 BoJrHoBofi ourzrz, a TaK)Ke TpexMepHoeMoAeJrkrpoBaHue B czctepre AeroN4au.3r.rpoBaHHoro flpoerrupoBa,,ufl csTMicrowave sfudio' Bax'o orMerr4rb unoroo6pa^:ue paccMorpeHHbrx

MoHonI4H3oBbIX aHTeHH, a TarcKe peureHI4e zHx(eHepHhrx KoHcrpyKTzBHbrxupo6neru Mr4HuMLr3arJuu Macchr aHTeHH Ha [pzMepe [pzMeH eHufl3oHr4poBanHofr
JTLIH3'I' [tx pacuera u czHre3a oTpaxareJrbHhrx pelreroK B. M. cenesHesrrMrlpeAnoxeHa I4TepaIII4oHHa'f, MeToAuKa. HayvHrtM I'I [paKTr4qecKr4M AocrokrHcTBoMpaoorrt flBll''ercfl To, .,ro e@QexrznHocTb rrpeAnox(eHHhrx MeroAoB Lr rroAXoAoB KTIpOeKTLIpOBaHI4IO aHTeHH MkIJrJII4MeTpoBoro AzaliBoHa rroATBepx.{aerc.fl He TOJrbKope3ynbraTaMn qilcreHHoro MOAeJrLrpoBaHvrfl, HO lI pe3ynbraraMr4 rrpoBeAeHHbIXgKclepr{MeHT€urbHbrx 

uc cneAo na;auit.
B anropeQepare o6o*rosaHa aKryanBHocrb reMbr, c6op^ayr LrpoBaHar{enb

rvcceprarrvv' KpaTKo LI3no)I{eHbI MeroAhr zccneAoB a.nvrfl, AoKa3aHa Ha,'.r',aflHoBu3Ha' o6ocnonaHHocTb 14 AocroBepHocTb [onytreHHbrx pe3ynbraToB, a TarcKe uxlpaKTl4qecKat IIeHHocTb' rlpzne4enbl rIoJIox eH,rfl,B'rHocLrMhre Ha 3arrlr4Ty, KparKoz3noxeHo corepxaHuepa'orst 14 [peAcraBneHbr ocHoBHbre BbrBoAbr z pe3ynbraTbr
AnccepTarJuu. Pesynrra*r pa60*r AocraroqHo xopouo [peAcraBJreHbr Brtyd'urcaqunx aBTopa' a TarcKe AoKnaAbrB urucb Ha oreqecrBeHHbrx uMexAyHapoAHbrx HayqHo-TexHzqecKzx ronsepeHrlkrrx.

flo c o4epx(aHzro anrop e Q e p ar a 14 Merorc_f, cneAyroqrr e 3aMeq aHLrfl :

1' K cox(zuleHrrro' z3 aarope0epara HgnoHrrrHo, KaKkrM o6pasorvr peuzuracb3araqa cornacoBaHvrfl o6lyrare m (n4uxrtue orpor(areJrf, na o6rryuarenr), nKaqecTBe KoToporo BhrcTyrraeT eAp, KaK c rLrHgaMr4, TaK v cOTPAXATCJI'H'IMII PEIXETKAMLI. EOrrqE TOIO, TAK KAK OAP QATTZVECXZBcrpauBaergfl B TeJIo 3JrJrLlrlTLrqecrofi wm 6u$orarrurofi JrLrH3br, gTo Mo)KeT

X#""^.".#^:..::l{rrreHr4rc 
paOotr pAp (cueqeuuro pa6ouux qacror,

paccouracoeaHzro).
2. I4cuonrsyeMafl OAp B krccneAyeMbr4

aHTeHHbre tuneitrcu. C
aHTeHHaX - ABe MrrKpononocKoBbre

HHO rrkrH3a, rIoMzMO AeTaJIbHOpaccMorpeHHoro o6yNenzs nH O B rrJrocKocTvr yrna Mecra, 6y4er



oKiBbIBaeT cyqecrBeHHoe BnrrrrHtrg Ha AH B A3rrMyTiurbHofi [nocKocTLr, qrorpu nu6paunofi Ill4nl4Hnpl4vecrgfi reoMerpr4r4 JrzH3br Lr uporrxeHnofianrenHo fi tnueitxu cyqecrB eHHo.3' B anrope0epare tta ,rpr4craBreHo BrrLrflHr4e orrrzqecK'rx cxeM Harrowlpu3aqzoHHble xapaKTep ucru*W oAP, qro KpzrzqHo AJUI 3arBJreHHhrxqelefi r4crroJrb3oBa'ururrar". - - ^^ 
'

4' krs anrope@ep aTa u ruccepTarlzr4 He coBceM .flcHo, c r<arofi rorperuHocrbrolpoBoAr4nr4cb LI3MepeHr4flroe00zqzeHTa ycvIreHkrflaHreHH B zcrroJrbsyevrofir43Mepr4Tenurofr cxeMe AByx aHTeHH.

3avre'raHz'f,, rIpI{BeAeHHhre Bblrrre, Hp cHr4)KaroT HayqHofi rlenuo cTI vo6qefirroJron*rre*HOfi orleHKkr Aausofi pa60rqr. oqenznar pa60ry B rIeJroM, MOX(HO3aKJrroqkrrb, qro oHa BbIrIoJrHeHa Ha locrapoqHo BbrcoKoM HafrHoM ypoBHe. Cymflo pe3yn'raraM, rpr4BeAeHHbrM B arrgpeQepare u B rtyl,,urca4utx aBropa,cqI4TaeM' qro Ar4CCepTarJuoHHafl palipra <paepa60rra u ilccneAoB 
''vrexapaKTepucruK cKaHrrpyroulr4x aHTeHH M4ilrrkrMeTpoBoro Aftarra3oHa AJrkrH BOJrH)yAoBnerBop'f,er rpe6onanz'aM floroxeH'4fl o [pr4cyx(A eHkru yudnrrx creuenefr,yrrepx4eHHoro rocTaHOB

ArcceprarlLroHHbrM pa6ori 
nr*' 

^:o_t:b-flBrrreMbrM 
K

u cTerreHz KaHALTAaTaTexHr4qecKr4x HayK, a ed at luxafilow4r{ 3acnyx(LrBaernpvcy)freHvlfl eMy yveHofi crerleHI4 KaHruraTa TexHLrqecKr4x HayK rroclrerlr4iurbHocrr{ 2.2.14 - Arnessrr, CBrl-yfrpou.r" a vr r4xrexHoJrorr4z.
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