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AHAJII3 METOJIB I CITIOCOBIB 3SMEHIIEHHS EGEKTUBHOI TIOBEPXHI PO3CIIOBAHHSA
AHTEHHHUX CUCTEM

(IIpedcmasneno 0.m.u., npog. Manouinosum B.11.)

Ilposedeno ananiz memoodis i cnocobie smeHuieHHs eheKMUBHOI N0BePXHI PO3CIIOBAHHA AHMEHHUX
cucmem ma obIPYHMOBAHO NIOXIO 00 i 3MeHweHHs, AKUll nepeddayae 8i08edeH s eHepeii 0CHOB8HOI X6ui
6i0 pynopa ma NOGNUHAHHA X6UNb GUWUX MUunie. 3anponoHo6aHo KOHCMPYKYIl pYNOpHUX aHmeH
06epmosoi nonapusayii 3i sMeHuenoi0 egheKmuHoI0 NOBEPXHEIO PO3CIOBAHHS.

IMocranoBka mpodjeMn y 3arajbHOMY BHIUISIAI. AHI3 CTaHy ICHYIOYMX Ta TEPCHEKTUBHHUX
PO3BiIyBaJILHIX CHCTEM TOBOPHTH MO TE, IO PaIi0JIOKAIiifHI CHCTEMH, BCTAHOBIICHI Ha JIiTaKaX, BEPTOJIHOTAX i
Oe3mioTHUX JiTadpbHHUX amaparax [1-3], mMatounm HafOLTBITY NaNpHICTD BHSABICHHSA, 3JaTHICTh MPAIIOBATH Y
Oyab-sikuii yac 100u 1 3a OyAb-KUX MOTOJHHX YMOB, € OCHOBHHM 3aCOOOM JalbHBOTO BHUSBJICHHS IIJICH.
[TpuuoMy mpiopUTETHE 3HAYSHHS HANA€ThCA 3ac00aM JAIBHBOTO PaAiOJOKAIIHOIO BUSIBICHHS TaKuM,
HAMpUKIA[, K pajionoKaliiiHa cucteMa crioctepeskenns i ineskasziBku Joint STARS (Joint Surveillance and
Target Attack Radar System) [4], B sikiii BUKOpHCTaHa HU3bKOYACTOTHA Haammpokocmyrosa (20-90 Mriy) PJIC
Carabas 3 cuntezoBanoro anepryporo SAR (Synthetic Aperture Radar). Tomy kommiekcHa mporpama “Crenc”
(aHrmidicekuit TepMiH “‘IpUXOBaHMiI”), CTBOpEHA CBOrO 4YacCy Uil PO3POOKH TEXHOJOTIl 3HHKEHHS
paniomokamniitHoi momitHOcTi (PJIIT) moBiTpsSHMX widel, 3a OCTaHHI POKH [6] Yy BCBOMY CBITI HPOIOBKEHA
NPAKTHYHO Ha BCE HOBI 00’€KTH 030po€HHs Ta BilicbkoBoi TexHiku (OBT). Bona nepenbayae mpoBeneHHs psifl
JIOCJITHUIBKHUX, KOHCTPYKTOPCBKHX 1 TEXHOJOTIYHHUX pOOIT, CIIpSIMOBaHMX Hacammepen Ha 3HwxeHHs PJIIT
KOHKPETHHX O0’€KTiB, IO 3aXHINAIOTHCS, 3a JOMOMOTOI0 BIOCKOHANEHHS (OpM iX 30BHIMIHBOI ITOBEPXHI,
YCYHEHHS “OJIMCKYYHX Kparmok” i 3aCTOCYBaHHsI CIEIiajIbHUX PaiONOrTIHHAIOYNX MMOKPUTTIB 1 KOHCTPYKIIHHUX
marepianis [7-8].

CTBOpIOBaHHS MAJIOTIOMITHHX OO0’€KTIB € HACIiKOM HayKOBO-TEXHIYHOTO IIPOPHUBY y 0OaraToBapTiCHHX,
HAYKOBOEMHHX 1 BUCOKOC()EKTHBHUX TEXHOJIOTISAX 1 HAJIC)KUTh JI0 IPEPOraTUBH BHKIIIOYHO €KOHOMIYHO BHCOKO
PO3BUHYTHX JIepiKaB, JOKTPHHHU SIKUX IependavyaloTh rapaHTOBaHY BOEHHO-TEXHIYHY MepeBary Haj iHIIMMH
kpairamu. Tomy [1, 5—7] B kpainax HATO, oco6muso B CIILIA, migBuieHa ypara IpuaiISeTbCSA TOCTIHKSCHHIM
CTOCOBHO 3HMKEHHS IOMITHOCTI 00’€KTiB 030poeHHs 1 BilichkoBOi TexHiku (OBT) B yciXx cmekTpampHIX
Jliara3oHax: ONTUYHOMY, TEIJIOBOMY 1 pajionokaniiHomy. Ha minTBepikeHHs HaBeAEMO CBITOBY TEHJCHIIIO
3MiHH PaJioIOKAIiifHOT TOMITHOCTI HaA3BYKOBHX MaHEBpeHUX diTakiB (puc. 1). SAxmo y 1980-x pokax mitaku
iy F-15 manu edexTiBHy moBepxHio poscitoBamust (EIIP) Gimsme 10 M2 To Bke Y MOJEPHI30BaHOMY
apiariiiromy xommiekci EIP ckmagae 1-1,5 M% a y NepCHEKTHBHHX aBiamiifHMX KOMIUIEKCAX IT'SITOTO
nokoinHs, Takux sk F-22, JSF — 0,3 m? [6] (a 3a iHmMME [uKepeIaMi HABITh MEHIIE).

VY 3apy0OixkHiii miTeparypi MOKHA 3HAMTH OI[IHKM BIIHOCHHMX BTpAT JiTakiB, 3anexHo Bin ix EIIP (puc. 2).
3menmennst EITP 3 10-15 M® — 3HA4eHHS, THIIOBOTO JUISl BAXKKHX BUHMIILYBaYiB 4eTBEPTOro NMOKOJiHHs 10 0,3 M2
JIO3BOJISIE IPUHIIMIIOBO 3HU3UTH BTPATH aBiarii y 60ioBux misix (puc. 2) [6].

OTXe MiJ] CTENC-TEXHONOTIIMU PO3YMIIOTh KOMIUIEKC TEXHIYHHUX PIllleHb, Y Pe3yIbTaTi SIKMX 3MCHITYEThCS
piBEeHP CHUTHANIB, IO HAAXOIATH BiJ 00’€KTa Ha NPUUMANBHUI MPHUCTPIH CHCTEMH BHABICHHS OO0 €KTIB.
OCHOBHOIO XapaKTEPHCTHKOIO, IO BHSBIISIE BIIACTUBOCTI JiTaka, TaHka abo iHmoro 3paska OBT sk
BiJIOMBAIOYOTO €JIEKTPOMAarHiTHI XBUIi 00’ ekTa, € EITP. BoHa XxapakTepu3ye 37aTHICTh IEPETBOPIOBATH NAAAI0TY
€JIIEKTPOMArHiTHY XBHJIIO B PO3CISHY XBWJIIO, IO PO3MOBCIOKYETHCS y HampsAMKy mnpuiiMauga. Tomy EITP
PO3paxoByeThes 3a hopmyiioro [9]:

o = 4R? Ss'faééia+a ’

ne R — BigcraHp Mix nepegaBadeM i 00’ €KTOM; Sispqaza

i4684288+4
— IIUTBHICTB MMOTOKY €HEeprii po3CisHOI XBIII MOOIN3Y

NPUHAMAYa; Sis534a2a- — LIUIBHICTH IOTOKY €HEPIii Nafaroyoi XBUII IOOIU3Y Tina.
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Cepis: Texuiuni nayxu
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Puc. 2. Bmpamu nimaxie npu nooonamnHi
IO, 3anedxncrno 6i0 ix epexmusHoi
NnoBepxXHi pO3CII0BAHHA

Benuunna EITP 3anexuts Bij opieHTariii 00’€kTa BiTHOCHO MPOMEHS JIOKaTopa i noBkuHM XBum 4 (puc. 3)

€JIEKTPOMArHITHOTO BUIPOMIHIOBAaHHS. SIKIIIO PO3IIISIIATH YaCTOTHY
TO y miamazoHi Mainoi mosxuHu xBuii EINP cniBmamae 3 mromero o
XBHJIb € JOBI'MMH, 1[0 TIOPiBHSHO 3 PO3MipaMU LIapy, TO BHHUKAIOTh
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sanexuicts ETIP metanesoi cdepu (puc. 3),
IO MONEPEYHOTo MepeTrHy. SIKIIO JOBKUHU
nudepeHniiai MiHiMymu i Makcumymu [6].
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Puc. 3. Yacmommna 3anesicnicms eghekmusHoi noeepxwi po3citoanus memanesoi cpepu,
oe R — padiyc cghepu; A — dosocuna xeuni

Ane EINP mist ogHOTO # TOTO 3% 00’€KTa, 3aJI€KHO BiJ paKkypc

iB crioctepexeHHs, € pizHoto (puc. 4-7). Ha

pHUCYHKY 4 300paxeHo ¢pacerouny monens itaka Cy-27 i ii miarpama EITP, 3amexHO Bi KyTa CIIOCTEPEKCHHS B
TOPM3OHTANBHIN IIONmWHI, a Ha pUCyHKY 5 miarpama EITP 3puuaitHOoro mitaka i mitaka 3 manoro EIIP, mpo

BHKOHAHO 3a TexHoJioriero “Crec”, ToOOTO MaJONOMITHOIO JIiTakKa.

SkicHuiA cTprOOK y OOHOBHX MOMIJIUBOCTSIX

JiTaka BUHUK OW y TOMY BHIAJKy, kim0 0 3amicts EITP mitaka, 110 300pakeHa CyIiIbHOIO JiHi€W (pHC. 5),

MoxHa 0yi0 6 orpumatu EIIP, mio nmokasana nmyHktipom [6].
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B3araii, cTenc-TeXHOOTis MOYMHAETHCS 3 MATEMaTHYHOTO MOJICTIOBAHHS PO3CIIOBAHHS €JIEKTPOMAarHiTHOL
XBWIII Ha 00’€KTi, pamiojioKamifHa MOMITHICTE SIKOTO MOTpeOye 3HKEHHS. Takuil KPOK € TMPUHIMIIOBUM IS
MOTIEPETHROT OIIIHKK JOCSATHYTOTO PE3YNbTaTy i JO3BOIIIE ONTUMI3yBaTH GPOpMY i eNeKTpOQi3udHi BIACTHBOCTI
o0’ekta. MaTtemaTdHi 1 pO3paxyHKOBI Mozeni 0a3yroTbcs Ha pIMICHHI TPaHWYHUX 3a7ad  TUQpakiii
€JIEKTPOMArHiTHUX XBHWJIb Ha TilaXx CKiIaaHOi (opMmH, IIO MalOTh y CBOEMY CKJIaJl CHelliajbHI Marepianu i
MOKPUTTS. MOXIIMBOCTI Cy4acHOi OOYMCIIIOBAILHOT TEXHIKH JIO3BOJIIIOTH CTBOPHTH NMpOrpamMHe 3a0e3NeueHHs
JUIL MOJICNIOBAHHS PO3CIIOBaHHS €JIEKTPOMArHiTHOI XBWIJII HaBiTh Ha TAaKUX CKIaJHUX OO0’€KTax, fK
OponeTexHika, Jitaku i kopabmi [6, 10]. CBiToBHi pHHOK MPOMOHYE 3HAYHY KiNBKICTh MAKETiB MPOTpam, IO
aJIaliTOBaHi JJIsl TAaKOrO MOJETIOBaHHs. Bci BOHM BHKOPUCTOBYIOTH “‘(aceTouni” moxeni o0’ekTiB (puc. 4-7) i
meron izuynoi Teopii mudpaxuii [6]. 3acTocyBaHHS aCMMNTOTHYHHMX 1 TiOpUAHUX aNrOPUTMIB mepenbayae
HasBHICTH YITKOTO YSBJICHHS M0N0 (I3HMYHHUX SBHIN, SAKi MPU3BOAATH A0 (OPMYBAHHS PO3CITHOTO MO Y
KO)KHOMY KOHKPETHOMY BHWIIAIKy: I3EpPKAlbHUX BIiMOWTTAX, Auppakimii Ha KpoMKaxX, OKYIMX XBIIIAX,
6araTopa3oBUX IEPeBIIOUTTAX ycepeArnHI OKpeMHuX AeTaiiei Tomo. BpaxyBaHHS A3epKalbHOTO NMEPEBiIOUTTS
JUIL peaJbHUX 00’ €KTIB peali3yeTbes 3a JOMOMOTOI PO3pOOKH “‘daceTodHuX’ MoJelneH, e MoBepXHs 00’€KTa
MPEJICTABICHA BEIMKOK KiJIbKICTIO OKPEMHUX IJIACKUX IUIOHIAI0K TPocTol hopmu (puc. 4-7).

Ha croropHinmHil eHs Maiike BCS pyXxoMa TeXHiKa Ma€ aHTeHHI cucTeMu. [IpakTika mokasye, mo 00pToBi
aHTeHHI npuctpoi Ha “Crenc” 00’eKTaXx € OCHOBHUMH JpKepesnamu BUcokoi EIIP y mmpokoMy cekTopi KyTiB i
cmysi acror [10].

Haii0inpmy ETIP MaroTh a3epKajibHi aHTCHH BEJIMKOI anepTypd (AHTEHH pajaioOKAIliifiHOTO MPHIIIIY,
paionoKaniiHOro Bi3upa Ta iHIN), a TAKOX IUIacki OarartoeireMeHTHI (pa30BaHI AHTEHHI PELINTKH, II0 BXKE
[IMPOKO BHKOPHCTOBYIOTH HA CYy4aCHHUX 00’€KTax i IJIaHYIOTh 3aCTOCOBYBATH Yy MEPCIEKTHBHUX BHpobax [11].
Bhecok anteH y cymapny EIIP 06’extiB OBT moxe cknanatu 10 90 % mpu JIesikux pakypcax CIOCTEpeKEHHs
[12]. Hanpukinazn, Baecok anten 6oproBux PJIC B inTerpansuy EINP ckianae:

— JUIA JiTakiB TakTuyHoI aBiamii — Bix 10, 20 xo 40, 50 %;

— JJIs pakeT 3 CAMOHABEICHHSIM Y HAHOLIBII HeOe3eYHOMY CEKTOpPi KYTiB CIIOCTEPEKEHHS B TOMY YHCI y
nepeaniit miBcdepi — 30, 90 %.

Skmo Taka pakera 3HAXOAUTHCS Ha 00’ €KTaX, BUKOHAHUX 3a TeXHOJIOTiel0 “Crenc”, iX BHECOK y 3aTalbHy
ETIP B o6nacti 0CHOBHOT menmocTku miarpamu Hampasierocti (JIH) moxke mocsirati 95 %, a y Beiit nepeaHiit
miBcepi — monax 35 %. Tak nmnsg paker 3 camoHaBeneHHsM EIIP aHTeHW pamioNoKamiifHOTO Bi3yBaHHS
nmiamerpoM 25 ¢ 3miHtoeTses Big 0,1-0,7 M2, na wacrorti 0,5 I'riy 10 50-100 m? Ha wactoi 18 I'rix [13-14].
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Cepis: Texuiuni nayxu
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Lls oOcraBMHA ICTOTHO YTPYyIHs€E PIIEHHS 3ahadi NPOTUPaAAioNoOKaliifiHOro MackyBanHs 00’ektiB OBT y
komIutekci. Tak 3a moBimomineHHsMu [15-16], Buctynaroui aHTeHHI OOTIYHUKM 1 OOPTOBI aHTEHHU 301JIBLIYIOTH
paniosioKaniiHy MOMITHICTh BuHHUINYBada F-117, mo crpusiio ioro BusiieHHto 3acobamu I1I1O CaymiBchkoi
Apasii B xoai BumpoOyBaub. I, sk Hachigok, — ¢ipma Lockheed posrisimae nuTaHHS IMOM0 MOYATKY
BUPOOHHIITBA MOJICPHI30BaHO1 cepii BunuiyBauiB F-117 “Crenc” [15-16], ne anTeHH paaionoKaIiitHUX CUCTEM
i cucrem 3B’s13Ky OyayTh 3amineHi koHpopMmHO0 DAP. B3arani, 3rimHo 3 oiinkamu kepiBuunrsa Lockheed, Ha
CyJacHOMY eTami Po3BUTKY TexHOJorii “CtencC” mpobieMa CTBOpEHHsS aHTEHHUX NPHCTPOIiB [16] i ememeHTIB
KOHCTPYKIIii 00’ €KTIB i3 3MEHIICHOO PaliOeTICKTPOHHOO ITOMITHICTIO € aKTyaJIbHOIO.

BHecok aHTEHHHX CHCTEM Y TMOMITHICTh Ha3eMHHX 1 MOPCHKHX O0’€KTiB HE MEHIIHH, HIK y JITaTbHHX
amapatiB. ToMy BHHHKa€ HacymiHa mpoodiieMa po3pOOKHM METOMIB i CIOCOOIB 3MEHIICHHS PaIiooKaIlidiHOl
MOMITHOCTI OOPTOBHX aHTEH ISl BCIX BUJIIB 00 €KTIB.

Metolo poGorm € aHanmi3 METOJiB 1 CHOCOOIB 3MEHIIEHHS e(EeKTUBHOI IIOBEpXHI pO3CiOBaHHS
NpUIMaNbHUX aHTEHHUX CHUCTEM Ta OOIPYHTYBaHHS MiJXOy JI0 il 3MEHIIEHHSI.

TakuM 4YMHOM, Ha Cy4acHOMY eTari pO3BHTKY TexHousorii “Crenc” 0e3 KapAMHAJIBHOTO BHPILIEHHS
3aBiaHHs 3HWkeHHs PJII1 anTeH, noganplia po3poOka “MalonoMiTHHX” HOCIB € ayxe npoOieMaTHyYHO.
CkazaHe BuIIe A03BOJsie BBaxaTw 3HWKeHHA EIIP icHyloumx aHTEHHHMX IIPHCTpOiB, 3a0e3NedyeHHs iX
pazioMacKyBaHHS 1 CTBOPEHHSI HOBHX aHTeH i3 3MeHmeHoto PJIIT akTyaapHUM 3aBIaHHSIM.

BuknageHnsi ocHOBHOTo MaTepiaxy. Ha cboronHimHIH IeHp ICHYIOUI TEXHIYHI pilICHHS 3MEHIICHHS TTOJIS
MepeBUITPOMIiHIOBaHHS 00’e€kTiB (JritakiB, BIIJIA, TaHkiB, pakeT kopabiiB Tomio) nepeadavaroTs [9-11]:

— 3aCTOCYBaHHS NMPOTUPATIONOKAIIIHAX MTOKPHUTTIB, M0 3MeHITYyI0Th EITP 00’ekTiB;

— BUOIp 00’€KTiB BinMmoBiMHOT hopMHu;

— PO3MillIEHHS ABUTYHIB yCEpEANHI €IeMEHTIB KOHCTPYKIIIT;

— 3MEHIIEHHS IUIOIIi OMePEeYHOTO NMEePETHHY 00’ €KTa, a00 3MEHIICHHS MOCAIKH KOpadJIs Hall piBHEM MODS;

— BHYTPILTHA MiABicKa 30poi;

— BUTOTOBJICHHSI IIUTHHUX J€Talield 00 €KTa, /U1l YHUKHEHHS IIBiB, KJIETIOK Ta iHIIUX 3’€THAHb TOIIIO.

IIpoTe mani pimmeHHs He MOXKYTh OyTH 3aCTOCOBaHI U1 aHTEHHUX NPUCTPoiB. BinmosigHo 10 Teopii, aHTeHa
3[aTHa MpUIMaTH (BUIPOMIHIOBATH) €HEPTii0 €IEKTPOMArHiTHOTO MOJIS JIMIIE Y TOMY BUIAJKY, SIKIIO HE MEHIIE
TIOJIOBMHU 11i€i eHeprii BoHa po3scitoe [7]. TakuM YHMHOM, TOCTpPO HalpaBjieHa aHTEHa BXKE 3a BU3HAYCHHSM €
okepestoMm Bucokoi EITP. BucyBaroTbcst BuMoru 30epexeHHS poOOUYMX XapaKTePHCTHK aHTEHH Ha OCHOBHIH
4acTOTi NpU MiHIMaJbHIH ii paxioiokaliiHiil HOMITHOCTI. Y 3arajlbHOMY BHIQJKY JUISi BUPIIIEHHS MPOTUPIYYS
MDK IIMMH BHMOTaMH Ta KOHCTPYKIIIO aHTEHU JIOBOJAWTHCS ONTHUMI3yBaTH 332 KOMIUIEKCHMM KputepieM. Jlis
sumwkeHHs: EIIP anTeH He MO)XHa 3aCTOCOBYBAaTH TpPaAMIiiHI pajioONOrNIMHAIOYI MaTepiald 1 MOKPUTTS, IO
IIHPOKO BUKOPHCTOBYIOThCS it 3HMKeHHS EIIP 06’ektiB [6-9]. 3umxenns EIIP antenn y Takiit cmoci6
HEOJMIHHO INpH3BEJEe A0 TOTIpIICHHS OCHOBHUX MapaMeTpiB aHTeHH (KoedilieHTa MOCHICHHS Ta HalpaBleHOi
JIii TOIO), M0 Y OUIBIIOCTI BUMAJIKIB € HETPUITYCTHMIM.
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VY cBoro uepry, AJisi BUPILICHHS 3aBJaHHS 3HWKCHHS PalioJIOKALifHOT MOMITHOCTI aHTEHHHX NPHCTPOIB,
HeoOXiTHI BUCOKOE(DEKTHBHI METOJM aHalli3y i CHHTE3y iX XapaKTEepUCTHK po3citoBaHHsA. OTXKe aKTyaJbHUM €
3aBJAHHS TOCHIKCHHS XapaKTEPUCTHK PO3CIIOBAaHHS aHTEHHHUX CHCTEM 3 METOI0 MOXKIIMBOTO 3HIKeHHA ix EITP
1 BUKOPUCTAHHSA iX, HAIPUKJIAA, y aJallTHBHOMY pPEXHUMIi U1 BHPIMICHHS 3aBAaHb 3HIDKCHHS PaiojOKaIliifHOi
MOMITHOCTI 00’ €KTIB B IiJIOMY.

Y OiIpImIOCT] aHTEHHUX CHUCTEM, IO BCTAaHOBJIEHI Ha 3paskax OBT, a came Ha pamioTeXHIYHUX aHTCHHUX
cUCTeMax SK ONPOMIHIOBAaY BHKOPHUCTOBYEThCS pymopHa aHTeHa (PA). Tomy mms 3menmenHs EITP PA, a
3HAYUTh 1 PO3CIIOBaHHSA CaMoro 00’€KTa, HEOOXiTHO JIKBigyBaTH ab0 3MEHIINTH aMIUNTYAH 30YIKEHUX Y
po3kpuBi PA xBuib Bumux tumis. IIpy bOMY MOXIIMBI TaKi NIISIXH 3MEHIIEHHS PO3CIsTHOTO MOJIS.

1 cmoci® — expaHyBaTu aHTEHHY MOBEPXHIO, IO IPOIYCKAE €JIEKTPOMAarHiTHI XBWII, IO MaJal0Th Ha
aHTeHy, a0o BiIOUTI HEK y poOouUiil cMy3i aHTEHH, aje HEe MPOIYCKAKOUYU XBUII, IO HE HAJCKATh MiHd CMY3i.
Expan Moke ekpaHyBaTH SIK BCIO aHTEHY, Tak 1 i ompoMiHioBad. SIK Take BHUpIIIEHHsS 3aBAaHHS MOXeE OYyTH
posrisiHyTta podorta [17] (aBT. cBimorcTBO). B poskpuB antenn PJIC Hanexatb 3axucHHH (GUIBTp y BUIIAIL
JUXPOTYHOrO JA3epKajia, OCHOBHOIO (DYHKII€IO SKOTO € BiIOMTTS Maaalovdoro Ha HBHOTO EJIEKTPOMAarHiTHOTO
BUIIPOMIHIOBAHHS B HAINPSMKY, IO HE CHIiBHazae 3 reoMeTpudHoro Biccio anTeHu PJIC, mHa xyt 150, mo mae
mocTa0eHHs. BiIOWTOTO BHUIIPOMIHIOBaHHSA He MeHme HiX Ha 20 JI6 mpw pi3HHX 9acTOTaX BUIPOMIHIOBAHHS
PJIC i enmexTpoMarHiTHMX KOJWBaHb, IO MAaJAlOTh HAa aHTEHy. Takuil (QiIBTp MOXE BBOIAWTHCS B aHTCHY
MOCTIITHO, 200 THMYAacOBO Ha MepioA ii OIPOMiHCHHSI.

[epmmii cnoci6 € HaWOUTBII yHiBepcamsHUM. BiH Moxe OyTH 3acTocoBaHHMU aisi Oynb SKUX aHTCH 5K
PYIIOPHHEX, TaK 1 PEIIiTOK BiOpaTOPHUX BUIPOMIHIOBAYiB, JIIH30BUX aHTEH Ta iHmuX. [Ipu mpomy dopma ekpaHa
He 000B’s3KOBO MOXe OyTH miockor. OmHak el crocid mMae iCTOTHI HEMOJIKHU, SKi MOJATalTh y TOMY, IO
€KpaH € By3bKOCMYT'OBHM SIK B CHJIy By3bKOCMYTI'OBOCTI €JI€MEHTIB eKpaHa, TakK i IX cykymHocTi. Tomy el nuisix
HE 3aCTOCOBYETHCS JUIsl IIMPOKOCMYTOBUX aHTEH, a MOKe OyTH 3pyYHUM JIHLIe Jj1s By3bkocmyroBux PJIC.

2 cmoci® — BCTaHOBJICHHS TI€pe]] aHTEHHOIO CHCTEMOI0 €KpaHa, Ha MOBEPXHI SKOTO PO3MIllleH] Tak 3BaHi
9aCTOTHO-BUOIPKOBI CTPYKTYPH — CHCTEMa IEPIOJUYHUX OTBOPIB BIAMOBIMAHOI (hOPMH, HAJIAIITOBAHUX TaKUM
YMHOM, III0 BOHH BIIBHO MPOITYCKAIOTh B 000X HANpsIMKaxX €JEKTPOMAarHiTHY XBHIIIO y BY3bKii CMy3i BIaCHUX
YacTOT JIOKaTopa 1 TOBHICTIO BiAOMBAIOTH EJICKTPOMATHITHI XBWJI IHIIUX dYacToT. SIKIIO BBOAWTH Yy IIi
Crel[ialbHUM YHWHOM OpraHizoBaHi oTBOpH (M0 MO CyTi € BIAKPUTUMH pE30HATOPAMH) KEpPOBaHi
HAITiBIIPOBITHUKOBI CHCTEMH, TO MOYKHA 3a Oa’kKaHHSIM 3aKPHUTH €KpaH, 3pOOHBIIHN HOTO HEMPO30pHM I BCiX
gacror [6].

3aexHo BiJl KOHKPETHOT KOHCTPYKIIii aHTEH! MOKHAa BUKOPHCTOBYBATH SIK YaCTOTHO-CEJICKTUBHUH €KpaH,
TaK 1 IIa3MOBUH. BiH MoHTyeThCs (Hampukiiaja, BcepeluHi oOTikaua KaOlHM MiJIOTa) TaKUM K€ YHMHOM, SIK 1
YaCTOTHO-CEJICKTUBHUM, ajie HOro MpuHUMN Aii — IHIMHA. 3a BIJCYTHICTIO CHTHANY KepyBaHHS (KU MoOXKe
MOAABATHCS TJIOTOM JliTaka a0o0 MOro CTaHII€X0 BUSBICHHS 30BHIIIHHOTO ONPOMIHEHHSI) €KpaH BUMKHYTHH i
npo3opuil Ha BCix 4acToTax. Konm HaJXOAWTh CHUTHAN, HA €KpaH NOAAETHCS HANpPYTa, Y HbOMY 3alajioeThCs
HHU3bKOTEMIIEpaTypHa CTHKOBA IUIa3Ma, B pe3yJbTaTi BUIPOMIHIOBAHHS 4aCTKOBO BiJOMBA€ThCS BiJl €KpaHa, a
YaCTKOBO NOTJIMHAETHCS B HhOMY. EKpaH € e()eKTUBHHUM JUIsl eJIEKTPOMArHiTHOrO BUITPOMIHIOBaHHS BCiX 4acToT,
MEHIINX 32 11a3MoBy [6].

Hpyruii crnoci®6 € HOBiTHIM, iHHOBamifiHuMm. 3a mnoBigomiieHHsAM Pociiicbkoi akamemii Hayk [6],
BCTAHOBJICHHS TaKMX €KpaHIB Ha JITakax IT'STOTO TIOKOJIHHS, BHKOHaHWX 3a “Crenc” TeXHOIOTISIMH,
JIEMOHCTPYIOTh BHCOKY €()EKTUBHICTb 3allPONIOHOBAHMX PillICHb, 1110 HANpaBJIeHI Ha 3HWKEHHS Pa/lioJoKaIiHHOT
MOMITHOCTI aHTeHHOTO BiACiKy. OmHaK meil cmoci0 ayXke AOporuii i TOMy HEMae CEHCY BCTAHOBIIOBATH TaKi
ekpaHu Ha 3Bu4aitHux PJIC.

3 cmocid — HanmpaBUTH M3ePKAIO0 aHTCHU AOHHU3Y mig KytoMm 30 , 110 AacTh MOXKIHBICTE CYTTEBO 3HH3UTH
EIIP B310BX OCHOBOTO HaIpaBieHHs. Take pIMICHHS IIUPOKO 3aCTOCOBYETHCS IS MAacKyBaHHS aHTEHHOI
CHCTEMH MAJIOTIOMITHHX JIiTakiB Ta iH. [15-16]. Ane y Oinbpiiocti BUNAjAKiB Taka Hpolexypa HeIOCTaTHBO
e(eKTHBHA.

4 cmocid — po3poOUTH BiZOMBAIOYY MOBEPXHIO JI3epPKaJIa, [0 MA€ BIACTUBOCTI BiIOMBATH €IEKTPOMATHITHE
OIIPOMIHEHHS, 110 HAJIEXUTH JIHIIe poOOYOMY Jiala3oHy aHTEHH i MPOIYCKae Iie ONPOMIHEHHS Ha BCIX 1HIINX
4acTOTax, 10 HE HaJIeKATh JI0 AAHOTO Jiana3oHy. 3a TaKUM JA3epKajioM MOXe OyTH BCTAHOBIICHE MOTJIHHAIOYE
MOKPHTTS, SIKE, TAKKM YHHOM, icTOTHO 3MeHInuTh EITP anTenu B 1imomy [18].

UYerBepTuii cnocid, Tak camMo sK i mepIinif, € By3bKOCMYTOBHM 1 MOKE€ 3aCTOCOBYBATHChH SK y MEPIIOMY
BUTIAJIKY I By3bKocMyToBuX anteH PJIC.

5 cmoci6 — 3mina KOHCTPYKIIiT aHTeHH. HalO11b1I ikKaBUMU € TaKi criocoou:

a) 3menmenHs EIIP m3epkanbHOi aHTeHW 3a paXyHOK BHHECEHHs OINpPOMiHIOBada i3 (pokyca B3HOBXK
¢oxanpHoi oci. [Ipn nbomy, sik Biomo, Oyne 3meHuryBatucst KHJI anrenwu, ane 3mina EITP Hocuts Oinbin piskuid
xapakTtep. MoKITiBe BUHECEHHs ONPOMiHIOBava Ha Bincrtanb ~ A/4 6e3 icrornoi 3minu KH/I. EIIP npu usomy
3HAYHO 3MeHIUThHCs [18];
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6) cmoci0 3aMiHM OJHOIO BEIMKOTO PO3KPHBY KUIbKOMa pPO3KPHBAaMH MEHLIOTO  po3Mipy,
3arpornoHoBaHUMHU B poOorti [9]. B mpoMy BUMaaky 3MEHIIAThCS aMILTITYJH XBHJIb BHIIMX THIIB, 30yMXKeHI y
PO3KpHBI aHTEHHU.

II’stuit (a) crocid — BUHECEHHSI ONPOMiHIOBada i3 oKyca He 3aBKIH 3aCTOCOBYETHCS, OCKIIHKH HaBiTh
He3HaYyHE 3MEHIIEHHS KoeQillieHTa HampaBieHOi Jii aHTeHH € HeupumaTHUM; O — 3aMiHa OJHOTO
BUIIPOMIHIOBa4a KUTBKOMa — HE 3aBXIH KOHCTPYKTHBHA.

6 crocid — po3pobuTH Taki KOHCTPYKIIil pyIIOPHUX BHIIPOMIHIOBAUiB, AKi HE MaiH O HEIOJIKiB, BIACTUBUX
pymopHuM aHTeHaM. [Ipu 1IbOMy MOKHA PO3TIIAHYTH Taki criocoou 3MeHmeHHs EITP:

a) po3poOka HOBHMX KOHCTPYKLiH aHTeH 31 3MeHmeHuMH EIIP, 1m0 BHKOHYIOTH pOJb PYHOPHHX
BUMpoMiHrOBayiB [9];

0) mpu 3aCTOCYBaHHI B pOJIi ONPOMIHIOBAaYiB OJHOYACHO AEKIJIBKOX PYNOPHHX aHTEH MOJKJIMBAa PO3pOOKa
OJTHOTO 0arartoiara3oHHOTO PyINopHOro omnpomiHioBada. IIpu oMy nocsiraerbest ictoTHe 3MeHmeHHs: EITP 3a
paxyHOK 3MEHIIIEHHs KiJbKOCTI BiIOMBaI04YMX 00’ €KTIB, PO3MILIEHNX B 0071acTi (hOKyca A3epKaIbHOT aHTEHH;

B) TIOCTABUTH TiCJIsI pO3KPUBY pyropa (ijabTp, sikuii OM MOrIMHAB BHILI THUIH XBUIIb, 30y/IXKEH] Y PO3KPHBI
1 TIPOITYCKaB XBUIIIO OCHOBHOTO THITY ((pibTpyrounii cmocio);

T') 3aCTOCYBAaTH PO3CIIOBAJIbHI €leMEeHTH (BiOpaTopH, IIUTMHH y CTiHKaX pymnopa), siKi po3MIiIIyrOThCS
MOONIM3Y PO3KPHBY PYIOpPa i CTBOPIOIOTH PO3CIsIHE ITOJIE, [0 KOMIICHCYE TI0JIe, CTBOPEHE XBHJISIMH BHIIIMX THITIB
y 3aIaHUX HaIpsIMKaX (KOMICHCYIOUHH CIoci0).

HocTrii cnoci® — 3acTocyBaHHS NMEPEBIIOMBAIOYMX EJIEMEHTIB NMPU3BOIUTH O ICTOTHOTO 3MEHIICHHS
MIEPEBUIIPOMIHIOBAHHS B 33/IaHUX HaIpsSMKaX, IPHUOMY 1€ 3MEHIIEHHS TAKOX BY3bKOCMYTOBE. 3aCTOCYBaHHS
OaraTo/iaria30HHUX PYMOPHUX OMPOMIHIOBAYiB MOXKE ICTOTHO 3HM3UTH EIIP aHTeHu B IiilomMy i B TOH ke yac
OIPOMIHIOBAY € MIUPOKOCMYTOBHM.

3 ananizy migxofiB g0 3MeHmieHHs EITP Ha pynopHux aHTeHax 3po0JieHO BUCHOBOK, IO IIOCTHH cHOCIO €
OJTHUM 3 HaiOLIbII IEPCIIEKTUBHUX 1 MOXKE 3HAWTH MIMPOKE 3aCTOCYBaHHSI.

KoHcTpykuii pynopHHX ONPOMIHIOBadiB 31 3MEHIIEHHM IEPEBUIPOMIHIOBAHHIM BiJl PO3KPHBY aHTEHH
MOXYTh OyTH IBOX BapiaHTiB. [leprmmii BapiaHT mojsirae B TOMY, 00 Bin(idbTpyBaTH XBIII BHIUX THUIIIB, IPU
IIbOMY XBHJISI OCHOBHOTO THITy NMOBHMHHA NPOXOJUTH Y XBHJIEBi 0e3 CIOTBOpeHHS. EHEprio mapHuX rapMoHIK
MOXHA BIZIBECTH, HAIIPUKIIA, 3a JOMOMOTOI0 PE30HAHCHUX, 400 HEPE30HAHCHUX IIUINH, IPOPI3aHUX Y IIHUPOKIN
CTiHIII pymopa B310BX Horo oci. [Ipn npoMy MOBHHHO OYyTH Y3TOKEHHS IIUTHH i3 pynopoM. Llinman y mpomy
BUTIAIKy MOXYTh a00 BUIIPOMIHIOBATH Yy BUIBHHU MPOCTip, a00 MOXYTh OyTH HaBaHTaXXEHI CMYTOBHM, abo
XBHJICBIJHUM Y3TOJKEHHM HaBaHTaXCHHsM. Taki KOHCTPYKIT po3ristHyTo B podorax [17-18].

HenomikoMm 1poro BapiaHTa € Manuil niana3oH, B sikoMy MoxxiuBe 3MmeHmenHs: EITP. Ileit nianmazon Oyzne
BU3HAYATUCS CMYTOIO €JIEMEHTIB, SIKi BIJIBOJSTh €HEPTil0 BHIIMX THIIB i 1X Y3rO/DKEHHSM 13 MOTJIMHAIOYUMHU
HaBaHTAXXCHHSIMH.

Jpyruii BapiaHT KOHCTPYKLii 3i 3menuieHoto EITP Ga3yeTbcs Ha BiJBOZI 3a OIIOMOTOIO HAIPaBIICHOTO
BiZrany»yBaya XBWJIi OCHOBHOT'O THILY Bijl pynopa i HOIJIMHAHHS XBHJIb BHIIUX THIIB B Y3rOJUKEHOMY JUISl LIUX
THUIIB XBHWJIb HaBaHTaXeHHI. KOHCTpyKIii Takux BiaramayxyBadiB po3po0OieHo B poborax [19-24]. V upomy
BUIIAJKy cMyra poOOTH aHTeHH Oyle BU3HAYAaTHCS CMYTOIO POOOTH HAIPABIEHOTO BiArayy>KyBaua, a Jliara3oH
4acTOT, B SKOMY MoxiuBe 3MmeHmeHHs EIIP, nmme po3MipamMu po3KpHBY pymopa 1 MOTJIHMHAIOYUM
HaBaHTXECHHSIM JUISl XBWIb BUIMX THUIB. Hampasineni BiframyxyBadi, BKa3aHi BHIIE, MAlOTh IIUPOKY CMYTY,
CHUTEHOMIPHY 31 cMyTO0r0 poOoTi PA. MoXIHBI # iHIIT METOIH.

TakuMm YHHOM, i3 PO3MIAHYTHX HaMH OUIAXiB 3MeHmeHHs EIIP Bin PA HaiOimemr BiporimHuUM Uis
MOCTaBJIeHOTo 3aBjiaHHs 3MeHueHHs1 EITP npu ogHovacHiit poOOTI aHTEHU B MIMPOKIii CMY3i 4acTOT € OCTaHHIH,
i3 PO3MIISIHYTUX BHIIE, KOJIM €HEPris OCHOBHOI XBHWJII BIZIBOMUTHLCS BiJl PYIOpa, a XBWIII BHIIMX THIIIB, a TAKOX
€HEeprisi OCHOBHOT'O THITy YacTOT, II0 HE HajeXaTh JI0 Aiana3oHy aHTEeHH, MOIaJIa€ Ha moriuHay. Po3B’s3aHHs
JaHoi 3aj1a4i ony0ikoBaHo y [19-24].

[Mpuknaan KOHCTPYKTUBHUX piteHb 3MeHnieHHs: E[TP PA HaBeneno Ha pucyHkax 8, 9.

3anponoHoBaHi pIllIEHHs] MAalOTh CIIJIbHI €JIEMEHTH KOHCTPYKUil. Takumu ejeMeHTaMH € IOCIiIOBHO
BCTAHOBJICHUH MipaMiJaJbHUN PYNOp Ta BiJPI30K KBaJPaTHOTO XBWJIEBOAY 3 (pa3ylOuOl0 CEKII€l, MO KyTax
SKOTO TIPOpi3aHi [BI JIOBri TaHTENEMONIOHI IIUIMHW, HABAHTA)XXCHI KOAKCIAIGHUMH IIiHIIMH, a Ha
KOPOTKO3aMKHYTIil CTiHIII BCTAHOBJICHA IMOTJIMHAIOYA IIACTUHA. J[Bi JTOBri raHTeNenoMiOHi MUIMHA BUKOHAHO
HEO/IHOPITHUMH 1 TOMY BOHH IIPALIOIOTh Ha BCill cMy31 BiZlpi3Ka KBaJpaTHOTO XBHJIEBOY, 110 3HAYHO 3011bLIyE
HIMPOKOCMYTOBICTh YCi€l aHTECHH.

Ha pucyHky 8 HaBeaeHO MpHKIa]] TaKoi KOHCTPYKLIi pyrnopHoi aHTeHH 3i 3MeHIueHoro EITP [19-22].
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Puc. 8. Koncmpyxyis pynoproi anmenu konogoi nonspuszayii 3i smenuienoio EITP:
1 — xeunesio, 2 — poskpug pynopa; 3 — eaumenenooioni winunu,; 4 — KOAKCIiaIbHe HAGAHMANCEHH S, 5 —
dierekmpuyni niacmutu 015 06epmoeoi noapuzayii; 6 — NO2IUHAIYA NAACMUHA

BurpomiHioBau CKIAMAEThCA 3 Bipi3ka MPSIMOKYTHOTO XBHJICBOLY 1, pO3MIIICHOI MEPICHAUKYIIAPHO 10
HIDKHBOI CTIHKY JIICIEKTPUYHOI TUTACTHHU 2, TIOB3IOBKHBOT IIUIMHH 3, 10 MOpi3aHa MocepeIuHi O0KOBOT CTIHKU
xBuieBoy. lllinuHa 30y/Ky€eThCs KOAKCIANBHOIO JTiHIE0 5 (prC. §), BUIIPOMIHIOBAILHUN XBHUIICBI]] 3aKIHUYETHCS
nornmHadeM 4. JlienekTpuyHa TUIaCTHHA Hece (PYHKIiI0 BHpiBHIOBaYa (pa30BHX INBHIKOCTEH XBUIEBOAY i
IIUTHHA, a TOTJIMHAY UTS TIOTJIMHAHHS €Heprii BiJ yCiX 30yMKCHHX Y XBHJICBOII XBWIIb, II0 HE IEPEHILN Y
IIUTHHY.

[puctpiid, 1110 PO3MIISAIAETHCS, IPALFOE TAKAUM YUHOM. [IpH majiiHHi eIeKTPOMArHITHUX XBUJIb HA PO3KPHB
AaHTEHH Ha HbOMY 30YyIDKYIOTHCSI XBHJICBOJIHI XBHUII, SIKi, MOIIMPIOIOYKCH 110 XBHJICBOLY, IEPEBUIIPOMIHIOIOTHCS
y IIIJIMHY 32 YMOBH CHiBNaJaHHs (Ha30BUX IIBUIKOCTEH XBWIb Y IIUTHHI 1 XBUJIEBOAI. XBWIi, (ha30Bi MIBUAKOCTI
SKMX BIMIiHHI BiJ ()a30BOi MIBHIKOCTI XBWII y IIUJIMHI, IIUTHHA HE 30Y/DKYIOTH 1, HMONIMPIOIOYKCH Aaji IO
XBUJICBOy, MOMAJAI0Th Ha TOTJIMHAY 1 Ha3aj He BigOMBaroThCs. OChOBa JiCICKTPUYHA IUIACTHHA OOUPAETHCS
TaKUM YMHOM, 11100 ii TOBIIMHA J03BOJIMIIA BUPIBHATH (a30Bi MIBUAKOCTI XBUJICBOLY B LIUIHHI, a JOBXHHA — 32
YMOBU IIOBHOTO IIEPEBUIPOMIHIOBAHHA XBWII XBuieBony Hy — y minuHy. PospaxyHok mnapamerpis

3allPONIOHOBAHOTO BHUIIPOMIHIOBaYa Ta METOIUKY PO3PAaXyHKY MICNCKTPUYHUX IUIACTHH, Y3TOIDKCHHX 13
TaHTEJICNOIOHUMH [I[ITMHAMK JJI1 YMOBHM IOBHOTO MEPEBUIIPOMIHIOBAHHS XBHJII XBHJIEBOIY MPEICTABICHO
aBropoMm y [23].
Ha 3miny aHTeHi mpoTOTHITY, IO 300paxkeHa Ha pucyHKy 8 [19], Gymo 3amaTeHTOBaHO aHTEHY-BHHAXIJ
(puc. 9, a) [24].
3amaTeHTOBaHA aHTEHA MPAIIO€ TAKMM YHHOM. SIKIIO HAa PO3KPUB MipaMiJaJbHOTO pyrnopa 2 momajae
IUIOCKA €JICKTPOMArHiTHa XBHIIA, TO ii MOXKHA MPEACTABUTH Y BUTIIAAL ABOX XBUJIb MPABOTO 1 JIBOTO 00EPTAHHS:
H,,, H,,. Ilpoiimosiuu ¢a3yrody CeKlilo y BUITIIl TpaneueinalbHoi HONIMHAIOUOI IIaCTUHU 5, Ii ABI XBUII

OJIePXKYIOTh oAaTKoBUH HaOir ¢asu 90 . OxHa 3 XBUIb, HanpuKIIan, H,,, Ha IpUHOM AKOi po3paxoBaHa OfHA 3

JIBOX JOBTHX TaHTCIBHHUX IIUIMH 3, MATUME CKJIAJOBI €JIEKTPOMATHITHOTO TOJSA CHH(pA3HI 1 I XBHISA Oyde ix
30ymkyBatd. [Ipu mpoMy iHIIA TOBra TaHTeIbHA MIUTHHA 30y/HKYBAaTHCh HE Oy/e, OCKUTBKU CKJIAI0BI MAarHITHOTO
nosit OyoyTh Ha Hil y mpotudasi. Y Toil yac xBuii H,, IPOTUIEKHOro oOepTaHH:, Npoimosmu ha3yroun

CEKI[if0, HABMAKH, MaTUME CKJIJJ0Bi €IEKTPOMATHITHOTO NOJs y TpoTudasi Ol neprroi minuan 1 30yKyBaTH
ii He Oyne, a Ha Jpyrid raHTeNenmoAiOHIM NIUIMHI eNeKTpoMmarHiTHe moje Oyae y daszi 1 minuHa Oyme
30ymKyBaTHCh. TakuM 9WHOM, SK 1 y TOMepeaHid KOHCTPYKIii (puc. §), XBHWI JIiBOrO 1 mMpaBoro oOepTaHHS
MPOXOJATh y JBI JOBTi TaHTENENoMiOHI NIUIMHHU, a Jai, 1Mo JABOX KOAaKCiaJbHUX JiHIAX 4 — y BUUMaIbHUK
NpUCTpid (HAa KpecleHHI He MOoKa3aHWi). XBWJI BHIIMX THIIIB, IO 3’SBHIIMCA Yy MipaMifalbHOMY pyTopi,
YaCTKOBO MOTJIMHAIOTHCS, TPOMIIOBIIN JIieIeKTPHYHUN KOHYC 7 3 MOTJIMHAIOYNMH KaHaBKaMu § 1, BiOMBaIO4NChH
BiJl MOTJIMHAIOYOT TIACTHHHU 6, OCTaTOYHO MOTJIMHAIOTECS Y AieJIeKTpUUHOMY KoHyci 7. [Ipu nipomy pocsraerses
3HWDKEHHS PiBHS BiJOWTTS €IEKTPOMArHiTHOTO IOJISl BUIIMX XBMIIb, IO MPUBEE JI0 3MEHIIEHHS PIiBHS OIYHMX
MEJIFOCTOK OTXeE 1 3MEHIIeHHs e(eKTHBHOI MOBEPXHi PO3CiIOBAaHHS aHTEHU.
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Puc. 9. Koncmpykyis sanamenmosarnoi pynopHoi anmenu Ko1080i noiapuzayii
31 smenuwenorw EIIP: 1 — xeunegio,; 2 — poskpug pynopa,; 3 — 2anmenenooioni wjinunu,
4 — xoaxcianvHe Hasaumadicenus, 5 — pasyroua cexyia y euenadi mpaneyeioanbHoi Oie1eKmpuyHoi naacmunu,; 6
— noeaunaroua naacmuna, 7 — 0ieleKmpudHull KOHyC 3 NO2IUHAIOYUMY KaHasKamu 8,
9 — noe3006oici noerunaroui niacmunu (0)

s 3menmenns ETIP, 3aMicTh AieleKTPUYHOTO KOHYCa, MOXKHA 3aCTOCYBAaTH XBMJICBIJIHE HAaBAHTA)KCHHS Y
BUIJIS/II MOB30OBXKHIX MOTTHHAIOYMX IIACTUH 9, 1[0 KPIIUIATHCS Ha 3aKOpOYeHil cTinii xBuineBoay (puc. 9, 6).

3anpornoHoBaHa KOHCTPYKI[iS PYMOPHOi aHTEHU KOJIOBOI MOJSApHU3aIlii CyMiIlae y coOi JBi aHTCHH XBHJIb
JgiBoro i mpaBoBoro obOepraHHs. [Ipu OJHOYACHOMY JKMBJICHHI JBOX TaHTENICMOMIOHMX IIIJIMH aHTCHA
BUIIPOMIHIOE XBUJTIO KOJIOBOT MoJIsipu3altii abo JIiHIHO MOJSPHU30BaHUN CUTHAL.

ITpu poGoTi SIK BUIPOMIHIOBAY, Pa3oM i3 J3epKaIbHUMH aHTEHaMH, 3alIpOIIOHOBaHA aHTEHA TPAIIOE 3 IBOMA
OPTOTOHAIFHUMH TIOJIIPU3ALlisIMU 1 3a0€3Medye OfHAKOBY IIMPHHY ToyIoBHOI memocTkd B E- 1 H-mromunax y
cMy3i | Bizpi3ka KBaIpaTHOTO XBHJICBOLY.

Jis piBHOMIpHOT'O BHUIIPOMIHIOBaHHS J3epKajia HeoOXiTHO, Mo0 IiarpaMa CIpsMOBaHOCTI BHIIPOMIHIOBANIA
MaJTy KiTbKiCTh OIYHHX METFOCTOK To0TO May EITP.

[poBeseHi TOCIIIKEHHS 3aIPOIIOHOBAHOI PYIOPHOI aHTeHH (pHc. 9, @) KOJIOBOI noisipu3alii y aiana3oHi 8—
12 TT mokaszanu, mo EINP ckmamana 35-38 nb, xoedimient emintuyHocTi cranoBuB 0,82-0,85, miarpama
crpsimoBaHocTi Oyiia 55-65 Ha pieHi 0,5, koediuieHT crosiyol xBuii ctanoBus 1,25-1,35, a Brpatn — 0,5-0,7 nb.

TakuM 4YMHOM, MPOBENEHI BIOCKOHAJCHHS PYIOPHOI aHTEHH KOJIOBOI MOJSIpU3alii J03BOJIMIM BUPILIUTH
MOCTaBJICHE 3aBJaHHS.

BucnoBok. [IpoBeneHo ananiz MeToaiB i croco0iB 3MeHmeHHs: EIIP npuiiManbHUX aHTEHHUX CHCTEM Ta
oOrpyHTOBaHO miaxix a0 3MmeHmeHHs EIIP pymopHuHX aHTeH, sKWi mependadae BiIBEIEHHsI €HEPTii OCHOBHOL
XBWJI BiJ pynopa Ta MOTJMHAHHS XBWJIb BHUIIUX THIIB. 3allPOIIOHOBAHO KOHCTPYKIIi PYIOpHUX aHTEH 3i
3meHueHowo EINP.

MeTo10 MOAANBIIMX JOCTI/HKeHb € Po3po0Ka (aceTouHOi MOAENi 3alpOIIOHOBAHUX AHTEH 1 IMPOBEACHHA
MaTeMaTHYHOT'O MOJICITIOBAHHS PO3CIIOBaHHS EJICKTPOMATHITHOI XBWIJII Ha 00 €KTI, [0 Ma€ MOMIOHY aHTEHY, 3
METOIO 3HI)KEHHS HOTO PaliooKamiiHOT MOMITHOCTI.
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Cunopuyk O.JI. AHainiz MeToiB i crtoco0iB 3MeHIIEHHS epeKTUBHOI TOBEPXHI PO3CIFOBaHHS aHTEHHUX CHCTEM
Cupopuyk O.JI. Ananu3 MeTomoB M crocoOOB yMeHbIIEHHS S((GEKTHBHOH MOBEPXHOCTH pacCEeHBAaHUS
AQHTCHHBIX CHCTEM

Sidorchuk O.L. Analysis of methods and ways of antenna system absolute cross-section minimization

YK 621.396
AHAJIU3 METOIOB U CMOCO00B YMeHbIIeHHs 3P PeKTHBHOI MOBEPXHOCTH PACCEMBAHUS AHTEHHBIX cHcTeM /
O.JI. Cunopuyk

[TpoBenéH aHaIM3 METOJOB U CIIOCOOOB YMEHbIIEHHS (D PEKTUBHON TOBEPXHOCTH PacCeHBaHMs aHTCHHBIX
crcTeM U 000CHOBaH IMOJXOJ JUlsl €€ YMEHBIIEHHs, KOTOPBIA NpelycMaTpuBacT OTBE/ICHHE SHEPTUU OCHOBHOM
BOJIHBI OT PyNOpa U MOTJIOIIEHUE BOJIH BBICHIMX TUIOB. IIpeyioskeHo KOHCTPYKIUH PYHOPHBIX aHTEHH KPYTOBOH
MOJISIPU3aLUH C YMEHbIICHHON 3()()eKTUBHOMN MOBEPXHOCTHIO PACCEHMBAHUSL.

VK 621.396
Analysis of methods and ways of antenna system absolute cross-section minimization / O.L. Sidorchuk
Analysis of methods and ways of antenna systems absolute cross-section minimization is carried out, the
approach which provides leading energy of dominant wave from horn and higher-order waves absorption is
substantiated. The horn circular polarization antennas design with reduced absolute cross-section is proposed.
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