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<<MHoro.nyrreBble aHTeHHbIe peruerKr{ c A rrarpanaruoo6pury*,q.fi cxeuofi ua
ocHoBe JrHH3bI PornaaHa AJrfl cucreM paAr{orreJrenrarlln:a vr cBfl3r.r>>,

rlpeAcraBneHnrrfi Ha coHcKaHHe )nreHofi creneuH KaHAr4Aara rexHr4qecKr4x HayK 11o
cneIIHaJIbHocrI4 2.2.1 4. AHreHHu, CBr{-ycrpofi crna Lr rirx rexHoJron{r{

Mnoronyr{eBble aHTeHHbI Irrr4poKo r{cnonb3yrorc.f, B cacreMax coroeofi
cBfl3l4 u craHoB-trTcfl Bce 6onee npHBJIeKareJrbHbrMH Enfl. I4x r4crrolb3oBaHr{.f, B

cr4creMax cnyrHr4Ko so fr ce.f, s r4, paAr4 orren eHf aqr4 H pr p atruo rro KarILIr{.

o4uulr H3 rrepcrreKrr4BHhrx cnoco6oe SopuupoBalus. nyuefi B MAp
sBJlserc.fi I4CrIOnb3OBaHI4e Ar4afpaMMoo6pasyroqefi cxeMbr (AOC) HA OCHOBe

ue'rarHofr JII4H3rI Poruasa. llpezlryrqecrBa raKoro nonxoAa o6ycrosleHrr
flpocroroft xoucrpyKIII4H I,I TexHoJlorr4r4 r'r3roroBJr eHLrfl IOC (4nyxcno itua;., ut1t
MHofocJloitman, rerlarHa.f, rIJIara, I{crIoJIb3oBaHr4e TexHoJrorr{r4 SIW (Substrate
Integrated Waveguides), c noMolrlbro xoropofi peuurr43yrorcr BonHoBoAbr Ha
IIeqaTHOI{ [naTe. [yTeM r.r3foToBJreHLrA MeraJrJrr43r{poBaHHbrx ornepcrraft,

Sopuzpyoul{x y3Klze creHKI4 BonHoBoAa) a rarNe - urnpoxofi nolocoft pa6o.rnx
rlacror JIIIH3II PoruaHa.

O4naxo, I4crIorIb3oBaHI4e JII,IH3Ir PoruaHa B AerIHMerpoBoM Al{ana3oHe.{JrrrH
BOJIH CYIqCCTBCHHO O|PAHT4TII4BAETCf, TEM O6CTO{TCJIbCTBOM, IITO TEIO JII4H3bI I4

TpaHcQopMaropbl, 3arII4TbIBaIoqI4e reJlo JrHH3bI, craHoBkrrcf, cJrI4tuKoM
fpoMo3AKkrMvr, rlosToMy, IocrarorrHo upo6leuau4qHbrM {BJr.rrercs r{HTefparlrz.n
JrrrH3br Poruaua B KoMrraKTHyro KoHcrpyKru4ro [pr4eMoleperarquKa.

flo Haseanuofi npI4qI4He I4acneAoB aH:ze n pa^:pa6orKa paAr4oleJreHraropHbrx
aHTeHHbIX cl4creM c lOC Ha ocHoBe JII4H3br Poruaua, peulJrr{3oBanuoft Ha ocHoBe
ueqarHofi rIJIarbI c yMeHbIxeHHbIMI4 ra6apfitmbrMr4 pa3MepaMr{, trBJrf,erclr BecbMa
aKTy€LnbHofi HayrHo-[paKTn.{ecKofi saAa.{efi .

OcHoeHrrN4I'I HafrHbIMI4 pe3yJrbraraMn pa6oru cfie.qyer crrr.ITarb
cneAylouue:

1. llpoee4en anailr43 coBpeMeHHoro cocro.rrHr4.f, tr nepcneKTprBHbrx
TeHreHIII4fi pa:eurl4{ Teopul4, TexHI4KV kr rexHoJrofr4n rrpor43BoAcrBa aHTeHHbIX
cl4creM anlaparypbr paAnorreneHraru4vr H aBflskr. lloxagaHo, rrro rrepcrreKTr{BHbrMn
HarIpaBJIeHr4flMH.trBJI{IOTC"f, I{CtIOJIb3OBaHrre MHofonyqeBblx aHTeHHbrx pelxeroK c
JIHH3aMa Potn'raua, TeJro Koropblx cnoxeHo rIoIIoJraM, B Iler-sx yMeHblue HLrfl ux
ra6aparHrx p€BMepoB, a raKxe r4crroJrb3oBaHr4e BnpryaJrbHbrx aHTeHHbrx
p eruero K r{HTeprro Jrtrulro HHo f o r4 3K CTp arro Jrrrdr{oHH of o rzrila.

2. Pa:pa6orausr v [ccJreAoBanbr MeroAbr o0paooTKr4 Cr.rrHaJroB,

ocHoBaHHbIe' Ha SopllnpoBanwrr, rlyreM r4HTeplon flrlr4r u 3Kcrpano Jrflr;iwv HX



npoCTpaHCTBeHHbIX OTcr{eToB, AOIIOJIHHTOJIbHbIX ((BIIpTyanbHbIX)) KaHaJroB
rIpHeMa' IIO3BOJI'f,IOIIIHX IIoBbIcI4Tb pa3perxaloqyo crrocosgocTb rrpI4eMHbrx
aHTeHHbIX cl4creM' BKnroqaPu{HX B ce6fl Susuvecr<ze u (Br4pry€ilbHble))
sJreMeHTbr. llorasaHo, rrro essexranHbrM clocoSoM QOpMrzpoBaHu'.
UHTCPIION'IJI{OHHbIX U 3KCTPAION'III4OHHbIX (BI4PTYANbHbIX)
.f,BJI'IOTC{ I4C[ONb3OBAHI4C MCTOAA KY6I4qCCKI4X CTIJIAfiHOB, A TAK)KC
Jrr4Heft Hof o rrp ofHo3 a Eypfa.

3. Pa:pa6oraHa MeTOAr4Ka npoeKTrzpoBaHr4.f, MHofoJryrreBbrx
paAHoueneHfaropHblx aHTeHHbIX perueroK Aerlr4MerpoBofo AHarra3oHa BoJrH c
Al4arpaMMoo6pasyro[1efr cxeMofi Ha ocHoBe nerrarHofi Jrr{H3br poruana ilns
a[flaparypbl paArloleneHraUl4l{ kr cBfl3tr. Paccuorpenrr Bapr4aHTbr nr,rHefiHErx
aHTeHHbrx pelueroK c AI4alpaMMoo6pa3oBaHI{eM B E- u H- rrJrocKocrrx.
cocro-flIrlHx u3 BkI6paropHbIX oJIeMeHToB c peSnercropaMr4 u ArrpeKTopaMH,

cBepxltrupoKotloJlocHoft aHTeHHofi peluerKl{ c $opuzpoBaHraeM MHoroJryr{eBofi
ALIarpaMMbI HalpaBneHHOcTr4 B rrJrocKocTr4 BeKTOpa Harrp.rrxeHHocTr4
SneKTpl{rlecKofo tloJl.s.

4' Paspa6oraHa Mero$uKalpoeKTr4poBaHr.r-f, ilerrarHofi Jrr,rH3br poruaua
Ael{zMerpoBoro AIIaIIa3oHa B0JIH, TeJIo Koropofi cJlox{eHo no np.f,M oit, lt2ittuvt,
ocHoBaHHafl' Ha rlcnoJlb3oBa]f^Lrv pa:pa6oranriofi Su:nxo-ltareMarr4rrecrofi Mo.ueJrpl
p€l3Bopora Ha 180 rpaaycoB rloJlocKoBoit tturtuu [epeAaqn, B ocHoBe Koropofi
JIexI{T I4cloJIb3oBaHI'Ie Merola qacrl4rrHblx o6lacrefi 14 peAyrlupo BaHLrfl.
6ecxoHe'-Iuofi napuofi cncrelmt mruefiHbrx aJrre6paravecrvx ypaBH euuit c yrreroM
ycnoBr4r Mefircirepa Ha ocrpbrx pe6pax.

5' llpoee4eubl Ko'crpyKropcKa-f, npopa6orKaBapuaHroB MHororyqeBbrx
aHTeHHbIX crlcreM' cocro-fiIr]Hx kr3 nu6paropHrx v rqeneBblx 3JreMeHToB c
AHpeKTOpaMI4, BbIIIoJIHeHbI HaTypHbIe 3KcIIepI4MeHTaJIbHbre r4caJrenoB a1krfl"
aulaparypbl paAlroleJreH|aIII4I4, ocHarqenHofi MHoronyqeBbrMr4 aHTeHHbrMr4
pelxerKaMr,r. lloxasaHo, qro r4crroJrb3oBaHrre MHororyrreBbrx aHTeHHbrx cl4creM
IIo3BoJI-8er cylqecrBeHHo rloBblcr4Tb oHeprerr{.{ecxufi noreHr{I,IaJI cLIcreM
paAI4OIIeneHraUI4II LI QBfl3vL a TaKXe - CyqecTBeHHo IIOBIICI4Tr pasperxargqyrc
CNOCO6HOCTb CI4CTCM PAAIIONCJICH|AIII4I4 IIO YINOBbIM KOOPAI{HATAM.

Co4epxaHl{e aBTopeSepara no3BoJrrer B rroJrHofi naepe or{eHr4Tb HayqHyro
3HAIIUMOCTb 14 NPAKTHIIECKYIO UEHHOCTb AI4CCEPTAIU4OHHOIO HCCJICAOB AHVIfl U
roJrHocrblo coorBercrByer 4eficrnyrou{r4M rpe60naHaxlr.

orsarco [o aBTopeSepary I4Me]orcr HeKoropbre 3aMeqa Hvrs., ar{MeHHo :

aHTeHH Bznalr4rz Lr qeJreBbrx aHTeHH c
BO3MO)r{HOCTb HHTelp€lJrbHofo I4CIOJIHeHT{f

3JIEMEHTOB

- MeTOAa

JIOfonepuoAI4rIeCKI,IX aHTeHH,

Ar{peKropaMr{. lloxasaHa



l. llpe4noxeHHa.rr MCTONI4KA AHAJILI3A npoeKTr4pOBaHr{t
Al'IarpaMMoo6pasyroqnx cxeM Ha ocHoBe neqarHofi JrrrH3br polrana,
errnorHeuHoft I]o rexHoJIorLII4 Hecl4MMerpu.rHofi norocxonofi 1ruHvrv He
noATBep)KAeHa IaHHbIMI4 HarypHofo 3KCrrepHMeHTa. llpuee4eurr Jrkrrrrb
P C3YNbTATbI IIH CTEHHOIO 3NCKTPOAI4H AMHqE CKO| O MOAE JII4P O BAHVI'.,

2. cozcrcareneu He AocrarorrHo o6ocHosaH [pernox{enurrfr
SopnrzpoBaHufl (Br4pryanrgoft>> aHrenuofi perxerKrzr, r4crroJEgyerarrfi
yMeHbIUeHI4r ypoBHs 6oKoebIX JIeIIecrKoB rrpr4eMHofi anrennofr crzcrel6r.

r4cxo As rr3 coAep N<aHLrfl anrope S e p ara rvaceprarllroHHuur p a6 or a flBrrfler efl
HayqH o - Kuanz Qraxaqu o Huoft
floloNeu lrfl o npucyx(A eHLrLr yqeHbrx creneneft (n .racrrrocra n.9), a ee aBTop
CaSoHoa @eaop Cepreenzv .qocror4H lpacyx4eukrs. eMy yreHofi crerreHu
KaHAr4AaTa TexHr4qecKux HayK rlo
ycrpofi cre a u Lrx rexHoJrorllu.

creur4anbHocru 2.2.14. - AureHnu, CBr{_

3ane4yroqafi xa$e4pofi
<KoucrpyrapoBaHr4e pa.qno3neKTpoHHhrx
MHKpOlp oqeccopHbrx crr cTeM))
K.T.H., AOI{eHT r{epHunoe H.f.
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