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VJIK 621.396
KOMITO3UTHI AHTEHU HA ®PAKTAJIBHIN OCHOBI

K.T.H., noueHT Cmrocaps L.1., 1.1.H., npodecop Carocap B.I.

[TonTaBchbKUid HalllOHATBHUN TEXHIYHUNA YHIBEPCUTET
imen1 FOpis Konppartioka, [Tontasa
Email: islyusar2007 @ukr.net

B ymoBax 30utbmeHHs emHocti MU-MIMO o6magnanns Wi-Fi, a Takox
nommpenHs [oT 1 cuctem 5G BuHMKAae HEOOXITHICTh IHTETpAIlil JTaHUX TEXHOJIOTIH B
onHoMy npuctpoi. [Ipu 1boMy, MiHiMiI3allis TabapUTIB OaraToeIeMEHTHUX aHTEHHUX
CHUCTEM Iependavyae BUKOPUCTAHHS HEKJIACHYHUX ITiIXO/IIB OO0 iX MPOEKTYBaHHSI.

Sk HaCIiIOK, aKTyaJbHUM 3aBJaHHAM € PO3pOOKa aHTEH, Kl MAIOTh OJTHOYACHO
Majgl  po3MipW, JOCTaTHIA  Koe(IUIeHT  MIACWIEHHS Ta  3a0e3nedyroTh
IIMPOKOCMYTOBICTD 1 0arato/11arna3oHHICTb.

OnHuM 3 HampsMiB BUPIMICHHS JIaHOI 3ajadi € 3aCTOCYBAaHHS (PPaKTaIHLHOTO
miaxony [1]. Bapiantu momiOHMx aHTeH nociimkeHo B [2-4]. B cBoro uepry,
CIIOCTEPITAEThCS 3POCTAHHA I1HTEPECY JO MICNEKTPUYHUX PE30HATOPHUX aHTEH
(APA). B [5-9] naBeneno mpuxiaau cuutedy JIPA Ha (pakTtanbHili OCHOBI abo 3
BUKOPUCTAHHAM KBasidpakraiapHoro miaxoay. Ilpu mpomy, B sikocti hopmbakTopy
PO3IIISIATTUCE JIUIIIE TTPOCTI TeOMETpUUH1 (PIrypH.

3 METOI0 ONTHUMI3alLlli TEJIEKOMYHIKAUIMHUX MPUCTPOIB, B pOOOTI 3apONOHOBaHI
KOMIIO3UTHI aHTEHHW, 1[0 TMepeadadyarTh OJHOYACHE BHUKOPUCTAHHS KOMOIHAIIM
KUIbKOX TexHosorii (APA, mpoBOAOBHX, JIPYKOBAaHUX, MIKPOCMY>KKOBHX AaHTEH,
BUIPOMIHIOIOUHX MOBEPXOHB Ta 1H.). ToOTO, Taka aHTEHA MICTUTh KiJIbKa CKJIQJIOBUX,
€JIEMEHTH SIKUX, B CBOIO HYEPry, MPOEKTYIOThCS Ta BUTOTOBJISIIOTHCS 3a PIZHUMH
TEXHOJIOTIYHUMU Tiporiecamu. [Ipu oMy, )KUBICHHS aHTEHH MOXKE peaii3yBaTH 3a
0araToTO4YKOBOIO CXEMOIO.

CyTHICTh Takoro MiAXOAY MOXJIMBO MOSCHUTH HACTYMHUM YUHOM. B sikocCTi
aHaJIOTy MOXJIMBO B3SITHM OararomapoBl JpyKOBaHI aHTEHH. SIK BiJOMO, BOHHU
3a0e3MeuyIoTh JESKHM piBeHb IMIMPOKOCMYTOBOCTI Ta OaraToiiama3oHHOCTI, ajie He
MaloTh MO3UTHUBHUX BIIACTMBOCTEH, 10 XapaKTEpHI 1HITUM aHTeHaM (TIPOBOIOBUM,
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JIPA Tta iH.). SIk Hacmimok, TepMiH «0OaraTomapoBiCTh» JOMUIBHO PO3IISIATH B
KOHTEKCTI CHHTE3y aHTEHHOI CUCTEMH, JIe KOKEH IIap — OKpeMa aHTEHHA TEXHOJIOT1s1.

Hapgani, ciim HaBecTH Kinbka MNPUKIAAIB 3alpPOMOHOBAHUX KOMIIO3UTHHUX
cTpykTyp. [lepmum Moxke OyTu BapiaHT, KoK OepyThCsl OfHa abo0 KiJibKa aHTEH, L0
3aMpOTIOHOBaHI B [4], 1 pO3MIIIYIOTECS B IIEHTPI OCHOBHOTO €JIEMEHTY KBa3i- Ta/abo
¢dpakranpaux JIPA [5-9]. 3a Takoro aHanoriero, MOXKIIMBE TOETHAHHS PEKYPCUBHUX
nepeB 1 JIPA. IHmmii BapiaHT MICTUTH JAPYKOBaHY aHTEHY (KBaszippakTalibHy abo
(dpakTanpHy), 3BepXy AKOI HaHeceHHM map aienektpuky. Llei map moxe matu He
TUIBKHA OJHAKOBY BHCOTY, aje W 3MIHIOBAaTHUCH BiJ IIEHTPY N0 mepudepii 3a SKuM-
HeOy b 3aKkoHOM. KpiMm TOro, MoxHa pO3IMIUPUTH MOKIMBOCTI KOMIIO3UTHOI aHTEHU
32 PpaxyHOK 3MIHM TIOKa3HHMKA [I€JEKTPUYHOI MPOHUKHOCTI 3a BHU3HAYCHHUM
rpajiieHTOM. TakoX, OCUTh NEPCHEKTUBHUM € BUKOPUCTAHHA B TaKUX aHTEHaX
enementiB JIPA Ha ocHoBi ckyroimie [10]. B mimomy, 3ampomoHOBaHMA ITiaXiJ
JI03BOJISIE YTBOPUTH MHOXKMHY Bapialliil MePCIeKTUBHUX aHTCHHHUX PIIICHb.

TakuM YMHOM, BHKOPUCTAHHS PO3IVISHYTHX KOMIIO3HUTHHUX aHTEH [O3BOJUTH
BUPIIUUTH  KUIbKA [HTaHb: TO-TIEpIIE, JIOCATHEHHS HEOOXIJHOrOo  PIBHS
IIMPOKOCMYTOBOCTI Ta 0araro/ianma3oHHOCTI; MO-ApYyre, KOPEryBaHHsS JlarpamMu
cupsimoBaHoCT1 (J{C) 0OCHOBHOT YaCTMHU aHTEHHOI1 CUCTEMH 32 PAXYHOK JOMOMIKHHUX
CKJIQJIOBUX, IO CTBOPEHI 3a IHIIOI TEXHOJOTIE€I0; TIO-TPETE, BHUTOTOBICHHS
enemenTiB JIPA Ha ocHOBI MeTamarepiaiiB [11] 3a0e3neunTh alanTHBHE CICKTPUYHE
kepyBanHs JIC Bciei cucremu. BpaxoByrodi CKIAgHICTh OINKCY B3a€EMOJIi
3alpOTIOHOBAHMX AHTEH HEEBKJIII0BOI TeoMeTpili 3 paaiOXBWISAMH, JOLLIBHO
BUKOHYBATH iX CHHTE3 3a JOMOMOTOI0 YMCEIbHUX METO/IB, IUIIXOM MaTEMaTUYHOTO
MO/ICJTFOBaHHS 3 BUKOPHUCTaHHIM MPUKIIAIHUX MakeTiB (Harmpukiaa, Ansys HFSS).
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