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Ha aBTopedepat nuccepraunu ®énoposa Cepres Muxaiinonya
«CHHTE3 MHOTO0JIy4€eBbIX aHTEHHBIX CHCTEM ¢ (PU3HYECKHMMH U BUPTYaJbHbLIMH
3J1eMeHTAMH IS YJIyqllIeHHs] IOMeX0yCTOHYHBOCTH PAaJHO3IeKTPOHHOM annapa-
TYpbl», IPEACTABICHHON Ha COUCKaHUE YUYEHOU CTENEHH JOKTOpA TEXHUIECKUX HayK
no crenuanbHocT 2.2.14. Antennsl, CBU-ycTpoiicTBa U UX TEXHOJIOTHUH

BaxHelmedt mpobiemoit pa3paboTKu CUCTEM COTOBOM U CIIyTHMKOBOM CBSI3H, pa-
JMOCBS3M ¢ OeCIMIIOTHLIMU JeTaTenbHbIMU anmapatamu (BITJIA), paguonokaunu u pa-
JMOHABUTaLMHU SBJsETCsl oOeclieyeHre X MOMeX0yCTOMUMBOCTU. TpafulIMOHHEIE Iy TH
ee TMOBBIILIEHNS HAa OCHOBE IIPUMEHEeHUs Bce 00JIEe CIIOKHBIX BUIOB MOIYJIALIMK CUI'HA-
JIOB ¥ TIOMEXOYCTOHYMBOTO KOAMPOBAHUS OOBIMHO COIIPOBOYKIAETCS IIOHMKEHUEM CKO-
poctu nepenay uHpopmanuu. [ToaToMy A pelleHus 3aJa4M MOBBIIEHUS TI0Ka3aTe-
nek xauecTBa (DYHKIIMOHUPOBaHUS (B TOM YHCIE ITOMEXOYCTOMYMBOCTH) Pa3JIMYHBIX
pagrocucTeM 0e3 CHIKEHHsI CKOPOCTH IMepefadt IIMPOKO MCIIONL3YETCs My Th yIIy4Ile-
HUSI XapaKTEPUCTUK MPUEMHBIX U NIEPeNalOIUAX aHTEHH.

B panuoanextponnbix cucteMax YBY u CBY nuana3zoHoB pa3au4HOro HazHaye-
HUS TIMPOKO MPUMEHSIOTCS MHOTOXyd4eBble aHTeHHBI (MJIA), KOTOpele MHOTOKpPATHO
YBEJIMHMBAET UX PaJUOYaCTOTHBIM pecypc, UTO I03BOJIIET OAHOBPEMEHHO 00CIYKUBATh
0oJIblIIOE KOJIMYeCTBO aOOHEHTOB. DTO obecneunBaeTcs JUb0 3a cHeT NPOCTPAHCTBEH-
HO-4aCTOTHOTO pa3jienieHus], Jub0 3a CYET MPOCTPAaHCTBEHHO-BPEMEHHOIO pasleieHus
nepenavn nHGOpPMAIMK MEXIY JTydaMH (3a c4ET OBICTPBIX CKaYKOB Jy4ed B IPOCTPaH-
cree). Ilpu sToM MJIA mMo3BoJIsIET ONTUMAIBHO MCIONIB30BaTh MHPOPMALIMOHHYIO eM-
KOCTh CUCTEMBI B 3aBUCHMOCTH OT TeKyIllero Tpaduka B pabodeil 30He Kaxaoro jyda. B
MTOre JOCTUIaeTCsl HHU3Kash CTOMMOCTD Iepeladdl eIUHHULBl HHQOPMALUUA U ONTUMAIIb-
Hoe (oTBeuarolllee TeKyleMy TpaduKy) UCII0Ib30BaHUE PECYPCa CUCTEMBI CBSA3H B 30HE
00CITyKHUBaHUS. ,

B npezcTaBieHHON AuccepTaluy MpeiaraeTcs ucrnonszosars MJIA u pexoH(pu-
TypUpyeMble aHTEHHbIE YCTPOWCTBA Ha OCHOBE (PU3WYECKMX U  BUPTYaJIbHBIX aHTEH-
HBIX 2JIEMEHTOB, 00JIAMAIOIINX BBICOKHM KO3(PGHULMEHTOM YCHIIEHHS, YTO II03BOJISET
A00MTLCS Jy4IIEro OTHOINEHUS CUTHAJ/IIYM Ha BXOJE NPHEeMHHUKA U IOBBILIEHUS I10-
MEXOYCTOWYMBOCTH paguocucteM. [loaToMy Tema NUCCEpTalMOHHBIA paboTEI, ITOCBS-
menHast cuHTesy MJIA ¢ Qu3ndecKuMU U BUPTYalIbHBIMU 3JIEMEHTOB I YIIy4LICHHU
MIOMEXO0YCTOMUMBOCTU PAAUO3JIEKTPOHHON allapaTypsl, ABJIAETCA aKTyalbHOH.

Cozpanue MJIA mis pavOCHUCTEM Pa3IMYHOTO HA3HAYEHUS C IIOBBIIICHHON
MIOMEXOYCTOMYHBOCTBIO CONPSDKEHO C CYIIECTBEHHBIMM 3aTpaTaMy BPEMEHH U MaTepH-
allbHLIX CPEJCTB B CHJIY HEOOXOMMOCTH BBIIIOJIHEHHUS PN BAXKHBIX TPeOOBaHUI:

- peajM3alysi [UPOKOYTONbHOIO CKaHUPOBAaHUs (B MJealle — MOJHOa3UMy Tallb-
HOI'0) MPOCTPaHCTBa Oe3 CYyIIECTBEHHOTO MCKaXXeHUs (hOpMBI KaXJO0ro U3 CKaHUPYIO-
KX JIy4en;

- obecreyeHns] BHICOKHMX HAIIPaBJIEHHBIX XapaKTePUCTUK B KaXKIOM K3 CKaHU-



PYIOILIMX JIyUYeH;

- npoleypa YIpaBieHHs 1ydOoM CKaHMPYOIed aHTCHHBl HYXAA€TCA B MOCTO-
qHHO obHOBNsIONEics HHGOpMaLUU 06 HAMpaBICHUH Ha IOJBMKHBIA OOBEKT, 4TO
[IPUBOIUT K HEOOXOAUMOCTH HMCIIONB30BAHUS [IOMEXOYCTOHYUBEIX AJITOPUTMOB IEJICH-
raluu,

- B pAJie cIydaeB, U3-3a CJIIOKHON KOHCTPYKLIMH JIMH3BI, CYIIECTBYCT HeoOx011-
MOCTb CHM)KEHHS KaK MacChl JJUH3BI, TaK U €€ CTOMMOCTH IPOU3BOLCTBA;

-~ IpY pa3MelleHnH aHTeHHOH cucTeMbl Ha OOPTY TPAHCIOPTHEIX CPENCTB Heo0-
XOIMMO y4ecTh MaccorabapuTHbIE OTpaHYCHUS,;

~ obecrieueHus JUINTEIHHOrO CpoKa CIIyKOBI aHTEHH;

J1st BBITTOMTHEHMS yKA3aHHBIX TPeOOBaHHM M JOCTHIKEHUS [IOCTABICHHON IeNIH
¥ 331849 B AUCCEPTAIMOHHON paboTe MOJydeH psiJi pe3y bTaToB, O0JIa/IaloiX Hay THOU
HOBHU3HOM:

— pa3paboTaH M MCCIENOBaH METOJ YMEHBIIEHHUs BIMAHUA [IOMEX IMyTeM (op-
MHPOBAHHUs BUPTYAIIBHOM aHTEHHON PEINeTKH, MOCTPOCHHOU ITyTeM U3MEPEHNs Harpsi-
YKEHHOCTHU TIOJISI B MECTaX HaxOXXJIeHHUs peajbHBIX aHTEHHBIX 3JICMEHTOB, X pacdyeTe Ha
MX OCHOBE 3HAYEHMUM HapPsHDKEHHOCTH I0JIsl, pACCMAaTPUBAEMbIX KaK BUPTYabHBIC aH-
TEHHBIE JIEMEHTH], Ha OKPY>KHOCTH C M3MEHSIOLIMMCS B 3aBUCUMOCTH OT YacTOTHI pa-
JINYCOM;

— pa3paboTaH MeTOZ YJydlIeHHs IIOMEXOYCTOMYMBOCTH IyTEM H3MEPEHUA
3JEKTPUIECKON HAMPSDKEHHOCTH 107, MCIBITHIBAIOLICH CHIIBHBIC MCKAKECHHs H3-33
HaIu4Ms OOJIBIIOro YKCia SIEKTPUISCKUX paccerBaTelledl Ha Tpacce paclpOoCTpaHeHU
CUTHANla, ¥ PacyeTa Ha ee OCHOBE MEHee MCKa)XEHHOW MArHUTHOM KOMIIOHEHTEI IO,
KOTOpas MCIOJIb30Baach ISl JajbHeleld o0pabOTKH CUrHAA,

—  pa3paboTaH MeTOJ CO3/laHWsl MeTaMaTrepHana, CIOoCOOHOTO (HOPMHPOBATH U
JIMHAMUYECKH U3MEHSTh OTPaXKarolllude IMOBEPXHOCTH CIIOXKHOH (DOPMBI, ¥ MPUTOAHBIH
1J1s mocTpoenust pa3nudHblx CBY-yCcTpoHCTB, MCTIONB3YIOIUX TaKME IOBEPXHOCTH B
CBOEU KOHCTPYKIUH,

— paspaboTaH METOJ CO3JaHHs JHarpaMMoo0pasyroIlero yCTpOHCTBa B BUAE
JIBYXyPOBHEBOU CTPYKTYPBI, pa3/ieleHHON MPOBOAAIIECH CTEHKOHM ¢ OTBEPCTUAMM, T103-
BOJIAIOIIEN CTPOMTH Ha CBOEH OCHOBE MOJIHOA3MMYTallbHbIE MHOIOJYYEBbIE aHTECHHAI
Oe3 adekTa 3aTeHEHU KaHalloB;

— paspaboTaHa METOIMKA CO3[aHMA MHOIONYYEBOW AHTECHHBI, COCTOAIIEH M3
nonychepuaeckoi UAIEKTPUUeCKON JTUH3BI ¥ 00IydaTeNel, pasnudHON KOHCTPYKINH,;

— pa3paboTaHa MeTOAMKa MOCTpoeHus peduiekTopa B hopme yceueHHON chepsl
1K napabosionia BpalleHuUs, OTPaKaloIero OHY JIMHEHHYIO MONSPU3aLUIO U TIPOITYC-
KAIOLIEro OpTOrOHANBHYI0, KOTOPBIA MOXET ObITh MCIONB30BaH AJIA CO3JAHUs IMOJIHO-
a3UMyTaJIbHbIX MHOI'OJIy4€BbIX AHTCHH;

— paspaboTaHa METOAMKA IOCTPOEHHs MHOTOJYyYE€BON aHTEHHBI C HCIOJIb30Ba-
HUS METAJIJIOAUAJIEKTPUIECKON JIMH3BI C YMEHBIIIEHHBIMUA BEPTUKANBHBIMU pasMepaMHu,



MyTEM YJTMHEHHsI TPAeKTOPUU PACIIPOCTPAHEHHUS BOJIHBI T10 TENly JIMH3BI,

— paspaboTaHa METOAWKA, UCIIOJB3YIOIlas OJHOIPOBOIHYIO JIMHUIO TIepefiaiu B
KauecTBE OCHOBE [JI IOCTPOEHHsI aHTEHH C BEepHOW M TOPOMIAILHOM JHarpaMMaMu
HaNpPaBJIEHHOCTH, 00ECTIeYNBAIOINI BBICOKMH KO3 (OUIMEHT YCUIEHUST B TOUKE IIpHe-
Ma 6e3 HeoOXOIMMOCTH CKaHUPOBAHHUS JIyUOM.

JloCTOBEPHOCTH OCHOBHBIX ITOJIyYEHHBIX PE3YJIBTATOB ONMpPENeIsieTCs KOPPEeKT-
HBIM KCITOIb30BAHUEM YHCIIEHHBIX METOJOB JIEKTPOJIMHAMUKH, peallM30BaHHbIX B crie-
IIMAJIM3UPOBAHHBIX MPOTPaMMHBIX CPEACTBaX, a TaK)Ke CTaHIApTHBIMU METOIMKAMM
HU3MepeHUs XapaKTepUCTHUK aHTEHH.

Anpo6alus MarepuanoB AWccepTalud Ha 37 MeXIyHapOAHBIX U BCEPOCCHH-
CKMX HAy4HO-TEXHHYECKUX KOH(EPEHLUAX CBUAETENLCTBYIOT O JOCTATOYHOW CTENCHH
O3HAKOMJIGHHS HAay4HOH OBIIeCTBEHHOCTH ¢ pe3yipTaTamu pabotsl. Ilo Teme muccep-
Tanmu ony6aukoBano 111 Hay4yHBIX paboT. OCHOBHEIE PE3yNbTAThl TUCCEPTALUOHHOIO
yccreoBaHys ony6nukoBansl B 71 HayuHo# paboTe, B TOM ducie: 46 craTedl — B U3Jia-
HusIX, pekoMmennoBanHeix BAK P® mo cnennansHoctu 2.2.14, 19 cratei - B M3IaHMsIX,
nunexcupyemeix B MBJ[ Web of Science n Scopus, nonydeno 3 nmatenta PD Ha 13006-
peTeHus U 3 CBUJETENIHCTBA Ha [OCYNAPCTBEHHYIO PETHCTPALHUIO IporpaMm st SBM.
Kpome Toro, COMCKaTellb sBisieTcs: coaBTopoM 3 MoHorpadui u 37 ero pabot omyOinu-
KOBaHbl B COOPHUKAX TPYIOB MEXTyHApOIAHBIX ¥ BCEPOCCUMCKHMX HAYTHO-TEXHUIECKUX
Kondepenuui.

Pe3ynbTaThl, MONyYeHHbIe B auccepraluy, BHeApeHsl B AO HIII «Apromaru-
supoBanHble cucteMmbl cBszny, AO HBIT «ITPOTEK», AO «HKTB «®epput», AO
«DNeKTpOCUrHaAN», a Takke B obpaszosaTensHblll nponecc PI'BOY BO «BI'TY» mo
nucuurinHe «CUCTeMBbl OABUKHON paluOCBI3MY.

K duciy HeIOCTATKOB JHCCEpTallud, CyAs IO aBTopedepary, MOXKHO OTHECTH
clenyolee:

1. TToMeX0yCTORUMBOCTD CUCTEM CBSI3U MOXKHO OLIEHUTH I10 BEJIMYMHE BEPOSATHO-
cTH OIUOKM MPU JOMYCTHMOM OTHOIIEHUY CUTHAN /IIyM Ha BXOJ€e IPHEMHHUKA WK T10
BEJIMYMHE SHEPTETUYECKOr0 OTHOLICHNS CHUTHAN /IIyM Ha BXOJle IPUEMHHKA NIPU JOIIy-
CTHMO} BEPOSTHOCTH OIIMOOYHOTO MpueMa cCUrHayioB. OnHako B paboTe OTCYTCTBYIOT
OLICHKHM IIOBBIIIEHHUS ITOMEXOYCTOWUHMBOCTHA NpPUEMA II0 BEPOSTHOCTHOMY HWJIHM dHEpre-
TUYECKOMY KPUTEPHUIO 3a CUeT MpUMeHeHUs pa3paboranHbix MIJIA.

2. B 5 riaBe 6puM pazpaboTaHbl U UCCIENOBAaHEl KOHCTPYKUHUN aHTEHH, NpeiHa-
3HAYEHHDLIX Ul YJIy4YLIeHUs] TTOMEXOYyCTOHUMBOCTU DaJHMOJIEKTPOHHOM ammnapaTypsbl
pa3jMYHOro HasHauyeHWs. [Ipy 2TOM OTCYTCTBYIOT pe3yJbTaThl aHaIKu3a yIydIICHWs
[TOMEXOYCTOMYMBOCTH PaJMOCKCTEM 3a CYeT IpHMeHeHus paspaboranubix MIJIA 1o
CpaBHEHUIO ¢ IpUMeHeHneM u3BecTHhIX MJIA.

3. Ilo pesynpTaTaM MpeCTaBIEHHON NOKTOPCKOM MUCCEPTALMH MOJyHeHO BCEro
3 natenta PO Ha u306peTeHus, Toraa Kak B 5 riaBe MPUBEJEHBI pe3yNbTaThl paspador-
ku 10 HoBbIX THIIOB MJIA.



4. 3 comeprxaHus aBTopedepara HEIIOHATHO, M0JIL30BAJICS JIM COMCKATeNb TTaKe-
TaMH YHUCJIEHHOTO 3JIEKTPOAMHAMUYECKOIO MOJEIUPOBAHMS ¥ KAKUMHU UMEHHO.

VKa3aHHbIE HELOCTATKH HE CHIDKAIOT IIEHHOCTH IIOJIYyYEeHHBIX Pe3yJIbTaToB JAUC-
cepTaluu, KOTopasi ABJISeTCs Hay4HO-KBaTM(QUKAIMOHHON paboToH, Ilie Ha OCHOBaHHH
BBITIOJHEHHLIX aBTOPOM HCCIEeOBaHMHN pa3paboTaHbl TEOPETHYECKHE TMOJIOXKEHUsI, CO-
BOKYIHOCTb KOTOPBIX MOXKHO KBalTH(HIMPOBAaTh KaK pelleHHe Hay4yHOW MpobiieMbl
pa3paboTKK MoJiesel, METONOB POEKTUPOBAHUS U aHaIn3a XapakTepucTuk MJIA ns
[TOBBIILEHUS] NTOMEXOYCTONUYMBOCTH PaAMO3JTEKTPOHHON anmnapaTypbl, UMEIOLIEH Bax-
HOE XO35iCTBEHHOE 3HAueHMe IJIs1 pa3BUTHS cTpaHbl. 1looToMy mpencTaBiieHHas! IHC-
cepralys cooTBeTcTBYeT TpebopaHuaM BAK PO, mpenbaBisieMbIM K JTOKTOPCKUM JUC-
cepranuam (m. 9 TTonokeHust 0 MPUCYKICHAN yUeHBIX crenenelt), a ®énopos Ceprei
MuxaiaoB1Y 3aCily>KHBaeT MPUCYKIEHUS eMy YUYEHOH CTEINEHH JTOKTOpa TeXHHYECKHUX
Hayk 1o criequanbHocTy 2.2.14. Antenssl, CBU-ycTporicTBa U BX TEXHOJIOTHH.

ITpodeccop kadenpsl BEIMUCIUTENBHON MaTeMaTuky U kubepHetrku Cesepo - KaBkas-
cKoro (pemepanbHOT0 YHMBEPCUTETA, MOKTOP TEXHUYECKMX HayK (IO CIENHalbHOCTH
05.12.13 «Cucremsl, CETH ¥ yCTPOUCTBA TeIEKOMMYHHUKAIUN ), mpodeccop,
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