PELLEH3Is
Ha AucepTauiiHy poboty
Yepennina ['ni6a CepriioBuua
Ha TeMy «BusBIeHHS O€3MUIOTHUX JIITaIbHUX alapaTiB Ha TJi Heba 3a ix
pPaaioTENIOBUM BUIIPOMIHIOBAHHSIMY,
NpeacTaBjeHy Ha 3100yTTs CTyneHs AokTopa dinocodii
B rayny3i 3HaHb 17 EnexTpoHika Ta TeJIeKOMyHIKallii, CleliaIbHICTh
3a cretiaibHicTIO 172 TenekoMyHikallii Ta paaioTexHika

AKTyaJIbHICTb TEMH AHCepTAaUil.

BesninorHi mitanbHi amapatu (BITJIA) MaroTe wHpoke npu3HAYeHHS Ta
BUKOPHCTOBYIOThCS Y O0araTbox 00nacTsx, BKJIIOYAaKO4H K LHUBUIbHY Ta HayYKOBY, TaK
1 BilicbkoBY. He3zanexxHo Bin cdepu 3aCTOCYBaHHS, IIMPOKE BHUKOPHUCTAHHS MaJIUX
BIUIA nmoponuno HU3KY mpoOjeM, MOB'A3aHUX 3 MPOTHUIPABHUMHU AiSIMH BJIACHHUKIB
(abo oneparopiB) BITJIA, HECaHKLIIOHOBAHMM MOHITOPHHTOM OO'€EKTIB Ta TEPUTOPIH
JEP>KaBHO1 BaXXJTMBOCTI, MOYACTIIIANK BUIMAAKU BTOPTHEHHsS B OCOOMCTE >XMUTTS, a
TaKOX 3 MOXUIMBICTIO BUKOpUCTaHHS BIUJIA y BICBKOBHX AisIX, TEPOPUCTHYHHX Ta
pPO3BiAyBaJIbHUX HUIAX. 30KpeMa, MOBITpsiHA po3Bigka i3 3actocyBaHHsAM BITJIA €
OpiOpUTETHUM (DAKTOpOM, 110 BHU3HAYAE €(PEKTHBHICTH OOHOBHUX Ail yrpymnoBaHb
36poitHux cui. Kpim Toro, BITJIA BupiuytoTh HaCTYMHI OCHOBHI 3aBAAHHSA: BEAECHHS
crnocTepexxeHHs1 (po3BIOKM), 3aBOAHHA YAApIiB IO HA3€MHUX/HAABOAHMX ILUISX,
TPaHCMOPTYBaHHS BaHTaXI1B, BKa3iBKa (KOpUTyBaHHsS) L€l s 1HMMX 3aco0iB
ypaxK€HHs, peTpPaHC/AlisA JaHUX MDK BiIJaJeHMMH a0OHEHTaMH MEpPEX 3B'S3KY.
Takum uyuHOM, Ha cboroaHiwHid geHb BITJIA nocinu MilHe Micle y cHCTeMI
030pO€HHS pI3HUX KpaiH. PO3BHMTOK TakMX CHUCTEM MIALITOBXYE, Y CBOIO 4Yepry, A0
po3mupeHHs 3aco6iB 60poThbu 3 BITJIA 3 Meroro npoTtuali npoTUBHUKY. Bucokuii
NOMUT Ha HaAikHI pimeHHs wono npotudli BITJIA Hapa3i € cBitoBUM TpeHaoM. Tak,
3a nanuMu Global Market Insights Inc, cBiTOBHI pHHOK MPOTHAPOHHUX pillleHb OYB
omiHeHu# y 1,9 minesapaa nonapis CIIA B 2023 poumi i 3pocTaTume Oinbil HiXK Ha
26% 3 2024 no 2032 pik.

[omoBuumu npobaemamu mis 1O € manonomitHicts BITJIA, nemeBu3Ha ix
BUpoOHHUTBA Ta Oarato3agayHictb. BianoBigHO, HAWTOJOBHILIKMM 3aBOAHHIM €
cuHTe3 edexkTuBHUX cucteM BusBICHHS BIIJIA. Ha panuii yac nedl HampsiMOK
HAyKOBHMX HOCHI[PKEHb PO3BHBAETHCA AOCUTb aKTUBHO. BHABIEHHS Ta mopajblie
po3nizHaBaHHs (knacudikauis) BITJIA Moxe 3miiCHIOBAaTHCA 3 BHKOPHUCTAaHHSAM

pi3HUX (QI3UYHUX MPUHLMIIB — IK AKTUBHUX, TaK 1 MaCUBHUX CHOCOOIB BUSBJICHHS, a



takox ix koMOiHauid. [Ipu ubomy iHpopMmauis nns BusBiaeHHs BIIJIA moxe Oytu
OTpUMaHa LUIAXOM TMpUHOMY creuiadbHUMH 3acobamu BigbuToi Ta / abo
BUIIPOMIHIOBAHOi €HEeprii y BCiX Jiama3oHax CIEKTpa eJEeKTPOMAarHiTHUX Ta
aKyCTHYHMX XBUJb. Orxe, po3pobneHHs Metony BusiBieHHs bBITJIA 3a ix
paxioTeruioBuM BurnpoMiHioBaHHAM (PTB) € BaxxnuBUM 3aBAaHHSAM, Ha BHUpILUIEHHS
SIKOTO 1 CIIPAIMOBaHO AucepTauiiny pobory Yepensina I'. C.

Takum yuHOM, TEMaTHKa AUCEPTALIHHOT poOOTH € akmMyanbHOoIo.

Ouinka OoOrpyHTOBaHOCTI HayKOBHX pe3yabTaTiB  auceprauii, ix
AOCTOBIpPHOCTI Ta HOBH3HHU.

Po3po6yieHi aBTOpoM 1 BUKJIa[IeH] Y AUcCepTalli HayKOBI MOJOXEHHS, BUCHOBKH
Ta pEKOMEHJalli MarTh JOCTaTHIA piBeHb OOrpyHTOBaHOCTI. JlUcepTaHTOM
OMpaubOBaHO 1 MpPOAHATI30BAaHO 3HAYHY KUIBKICTh JIITEPATYPHUX JKEPEN SK
BITUM3HSHUX, TaK 1 3apyODKHHUX BUEHMX, (axiBUIB y rajy3siXx CTaTUCTHYHOI Teopii
CHHTE3Y  padlOTeXHIYHHUX  CHUCTEM, Teopli  ONTHUMaJbHUX  pilleHb Ta
pazioTeruionokauli. Pe3ynbTaty BHKOHaHUX AOCTIIKEHb CIHMPAIOThCS Ha BIIOMI
JNOCSITHEHHS y MPEAMETHIH rayy3i Ta He CynepeyaTh TEOPETUYHUM 3aKOHOMIPHOCTSIM,
BiZOMUM (akTaM Ta 3arajbHO MPUHHATUM YSBJIEHHSM MpPO MPHYUHH BUHUKHEHHS
paniorerioBux KoHTpacTiB BIIJIA Ha Tmi HebGa Ta mpuHuunu obpobnenus PTB y
NacUBHUX cHCTeMax. B mpoueci JoCHiIkKeHHS 3aCTOCOBAHO 3arajJbHOHAayKOBI Ta
crieyiaJibHi TPUHAOMH 1 METOAM Mi3HAHHS; iX BUKOPUCTAHHS A03BOJIUJIO AUCEPTAHTY
HayKOBO OOIPYHTYBaTH TEOPETHYHI, METOAOJIOTIYHI Ta TMPAKTUYHI aCMeKTH
dbopMyBaHHsI Ta 3acTOCyBaHHs po3pobseHoro Mmerona BussieHHs BIIJIA 3a ix
panioTEenI0BUM BUIIPOMIHIOBAHHSM.

BucHoBKH Ta pekoMmeHaauli 3100yBaya € JIOTIYHUMHU 1 BUTIKAKOTh 13 pe3yJIbTaTiB
00’€KTUBHOrO aHali3y pe3yJbTaTiB, OTPUMAHUX EKCIEPUMEHTAIbHO — SIK LIIAXOM
KOMIT'FOTEPHOr0 iMITaliHHOrO MOJAENIOBaHHS KpuBHMX BHUsABIeHHS BIUJIA, Tak 1
eKCIIEPUMEHTAIbHUMH JTOCIDKEHHSMH paIiOTENIOBUX KOHTPACTIB PI3HUX THIIIB
BITJIA 3a [mOMOMOrol0 BHUMIPIOBAJILHOTO MACHMBHOIO KOMIUIEKCY 13 3aly4YeHHSM
Cy4YaCHOTO BHMIpIOBaNbHOr0 00J1aIHaHHS Ta €J1EMEHTHOI 6a3u.

OOrpyHTOBaHICTb 1 JOCTOBIPHICTh HAYKOBMX pE3YJbTATIB  OUCEpTaLii
MiATBEpPIXEHO  1X  ampobami€ero Ha  MDKHApOJHHUX  HAyKOBO-IPAaKTHYHHUX
KOH(epeHUisX, Mpaui SKUX IHAEKCYThCA Y H.M.0.4. Scopus. Takox neski HayKoBI
pe3ynbTatd 3100yBaya Oynu nepeBipeHi B pamkax HJIP «IlpoekryBaHHs Ta
€KCIepUMEHTaJIbHE JOCIHIIKEHHS paaioMeTpuyHoro komrmiekcy X, Ka ta W

Jllana3oHIB JJIS BCEMOroJHOr0 Ta BHCOKOTOYHOro BusaBJIeHHS BITJIA» (NellP



01210109600, 2021-2022 p.p.), w0 BUKOHYBajiacs Ha kadempli aepoKOCMiuHHX
pamioeNeKTPOHHUX CHUCTeM HalioHanbHOro aepoKOCMIYHOTO YHIBEPCHUTETY iM.
M. €. XyxoBchkoro «XapkiBCbKUH aBlalliiHUI IHCTUTYT».

HaykoBa HOBH3Ha pe3ybTaTiB, OTpPUMAHUX Y pOOOTI, MOJIArae y HaCTYIHOMY:

— Bnepiue cuHTE30BaHO Ta AOCTIAKEHO METO ONTUMAaNbHOT 0OpOOKH CUTHAJIIB
y 0araro4acToTHHUX paaiOMETpUYHUX KoMIUvlekcax BusiBieHHs bBITJIA Ha Tii
BUIPOMIHIOBaHHS aTMocdepH, 10 Ha BIAMIHY BIJl ICHYHOYUX METOJIB BIJAMOBIAAE
OCHOBHMM BHMMOTaM [0 paJiOTeXHIYHUX BHUMIpIOBaHb — BHCOKIA MPOCTOPOBIH
pPO3AUTBHIA 3AaTHOCTI Ta BHMCOKIH GNyKTyauidHId YyTJIMBOCTI (fKa BH3HAYaeE
JanbHICTh poOOTH pafapy) 3a yMOB BCEMOTOIHOCTI.

— Bnepme y3aranbHeHO  pe3ynbTaTM  AHAJNITHYHMX  pO3paxyHKiB  Ta
iMITaUiHHOTO MoAemoBaHHs nAanbHOocTed BusBiIeHHS BIIJIA B GararoxaHanbHUX
pamioOMETPUYHUX KOMILJIEKCaX, 10 Ha BiAMIHY BiJl iCHYIOUMX OXOIUIIOIOTH UIMPOKE
KOJIO MOXXJIMBUX MOTOJHUX Ta TAKTUYHUX YMOB MPOBENEHHS BUMIPIOBAHHS, a TAKOXK
BPaxOBYIOTb 0OaraTopiyHi pe3yJbTaTH BHUMIPIOBaHb MapaMeTpiB MpUMadiB Ta
atMocdepH y mianazonax yactot 10-12 I'Tu, 20-22 [T, 35-36 I'Tu, 94-96 I'Tw.

— Bnepmie B pe3ynbTaTi €KCNEPUMEHTAIBHHX BHUMIPIOBAHb Y LIMPOKOMY
niana3oHi TOBXHH XBUJIb OTpMMaHa 06a3a pagloMeTpUYHUX 300pa)keHb 1 KOHTPACTIB
pisHux TumiB Ta kinaciB BITJIA, ski cnocrepiraloTbesl MpH pi3HUX TAKTHUYHUX Ta
norogHux ymoBax. /[0 LBbOro OLIBWIICTL BHUMIpPIOBaHb MPOBOAMIMCH HAa TECTOBHX
o0’exTax mpoctoi ¢GopMM, Ha KWTANT Kyjs, KyTKOBUH BigOMBay, MPSAMOKYTHa
TUIaCTUHKA.

— OTpuManu  MOJAJABLIIOI0O  PO3BUTKY  CTIPYKTYpH  PaTiOMETPUYHHUX
KOMILIEKCiB HOpMYBaHHS pagiOMETpUYHHX 300paxceHb, 110 Ha BIAMIHY Bl ICHYIOUHX
Ha OCHOBHHMX eTamax oOpoOJIEeHHS BpaxoOBYIOTh omnepauii MOAYNIsAUii KOPHUCHHUX
CUTHaNIB, mMepioAuYHe KaniOpyBaHHS NpUHMaviB Ta TepMOCTaOLIi3alil0 BXITHHUX
TPaKTiB OApa3y y YOTUPHOX Alarma3oHax YyacToT.

Orxe, B nuceprauiidHid poOOTI MOCTaBleHE HayKOBE 3aBAaHHS 3 pO3pOOKH
metony BusBieHHs BITJIA 3a ix pagioTenioBMM BUMPOMIHIOBAHHSAM Ha Tii HeOa, 110
NO03BOJSE MIABUILMTH HMOBIpHiCTh BUsiBNeHHS BIIJIA B Oynb-skMX MOrogHUX Ta
TaKTUYHUX  yMOBax, Ta  ampobauii  po3pobireHoro  MeroAa  UUIIXOM
€KCIEPUMEHTAJIbHOTO JOCIHKEHHS! MaKeTy palioMeTpu4yHoro komruiekcy X, Ka ra
W niana3oHiB XBUJb BHKOHAHO MOBHICTIO, a 3400yBay MOBHOIO MipOI OBOJIOMIB
METOJIOJIOTIEI0 HAYKOBOT AISIBHOCTI.



Ouinka 3micTy auceprauii, il 3aBeplIeHICTb Ta JOTPUMAHHS TNMPUHUMIIB
akajeMiuyHOI J100poYeCHOCTI.

3a cBoiM 3MicTOM aucepTauiiiHa poborta 3100yBaua UepenHina I'. C. noBHicTIO
BianoBigae CranmapTy BuIoi OcBITH 3i creuiansHocTi 172 TenexkomyHikauii Ta
padloTexHiKa Ta HamnpsMKaM JOCJIKEHb BIAMOBIAHO JO OCBITHBO-HayKOBOIi
nporpamu «TenekomyHikalli Ta paIiOTEXHIKa.

HuceprauiiitHa po6oTa € 3aBEpLIEHOK) HAYKOBOK Mpauler 1 CBIAYUTH MPO
HasBHICTh OCOOMCTOro BHECKY 3100yBauya y HaykoBui HampsM |7 EnektpoHika Ta
TeJIEKOMYHIKallii.

PosrnsHyBuM 3BIT nmoaiOHOCTI 3a pe3ynbTaTaMHM MEpPEBIPKM AUCEpTaLiiHOI
poOOTH Ha TEKCTOBI CHiBMaAiHHSA, MOXHa 3pOOUTH BHUCHOBOK, IO AUCEpTaLiiiHa
pob6ora Yepennina ['niba CeprilioBu4a € pe3yabTaTOM CaMOCTIHHUX TOCIHIIXEHb
3100yBaya 1 He MICTUTb €JIEeMEeHTIB Qanbcudikauii, koMniuauii, pabpukaiii, niariaty
Ta 3ano3uuyeHb. BukopucTaHi ifei, pe3yabTaTH i TEKCTH IHIIMX aBTOPIB MAalOTh
HaJIEXXH1 MOCUJIaHHS Ha BIAMOBIAHE JXKEPEO.

Texcr pyxonucy auceprauidiHoi poOOTH HE MICTUTh O3HAK MNOPYLICHHS

NPUHLMIIB aKkaJeMi4yHOi 10OpOYECHOCTI.

MoBa Ta cTH/Ib BUKJIaJA€HHs pe3y/bTAaTiB.

HuceprauiitHa poboTa HanucaHa ykpaiHCbkow MOBOw. Po3ainu Ta miaposainu
MaloTh JIOTIYHY CTPYKTYpY, a Marepiajl BHUKJIAJEHO MOCIIAOBHO 3 JOTPUMAaHHAM
HayKOBOTO CTWJIK Ta 3arajbHOMPUHHATOI ($axoBOi Ta 3arajbHOHAYKOBOI
TepMiHOJIOTii. Y poOOTI AOCATHYTI TeMaTH4YHAa I[OBHOTAa Ta I[IOBHE pPO3KPUTTH
rOJIOBHMX HayKOBUX 11€eH 3100yBaya.

Juceprauis CKJIAagaeTbCs 31 BCTYIMYy, YOTHMPHOX PO3JALTIB, BUCHOBKIB, CITHCKY
JiTepaTypu Ta TpbOX AOJATKiB. 3aransHuii o6car auceptauii 200 cTopiHOK.

Y BeTyni 06IpYHTOBAHO aKTyaJIbHICTh TEMU AUCEPTALIHHOI poOOTH, MOKa3aHO ii
3B’30K 3 HAyKOBUMHM mporpamami, cGOpMyJlIbOBaHO METy Ta 3aBlaHHA
JOCJIIKEHHS, BU3BHAUYEHO 00’ €KT, MpeIMeT Ta METOAMU OOCHIDKEHHS, 3a3HayeHo, B
4YOMYy TMOJATal0OTh HAyKOBa HOBH3HAa Ta [MPAaKTMYHA 3HAYUMICTh OTPHUMaHHUX
pe3ynbTaTiB. HaBeaeHo naHi mpo ampoOauiio MaTepianiB AucepTaiii, 0CoOOMCTHH
BHECOK 3700yBaya, CTpYKTYypYy Ta 00CAr JucepTauiifHoi po6oTH.

IMepumnii po3ain poOOTH MPUCBAYEHUH OTJsAAY CY4aCHMX METOMIB Ta CHCTEM
BUsBJeHHs Ta npotuaii BIUJIA, HaBegeHo ix mepeBaru 1 Hegosikd. PosrasHyTo

pI3HOMaHITHI cXeMH MoOyAOBH paaiOMETPUYHUX CUCTEM Ta HaBEAEHO TEOPETUYHI



OCHOBM CHHTE3y ONTHMalbHUX MeToAiB 00pobku curHainiB PTB. CdopmynboBaHo
nepesik 3aBJaHb, Kl HEOOX1AHO BUPIILIUTH Y JOCHTIIKEHHI.

Y apyromy po3ausi HaBeIeHO TEOPETHYHI OCHOBU MOOYNOBH 0GaraToyacTOTHHX
pamiomeTpuyHux cucteM BussieHHs BITJIA. Ockinbku cucTeMa MOBHMHHA MPaLlOBaTH
3a Oynp-fKMX TNOTOJHHUX YMOB, 3400yBaue€M 3anpONOHOBAHO BHUKOPHCTOBYBATH
JeKiTbKa YacTOTHUX Aiana3oHiB. KommniekcyBaHHs oTpuMaHoi iHQopmauii 3
ypaxyBaHHSM XapaKTE€pPUCTHUK MPHUIMayiB 1 MOTOYHOTO CTaHy aTMocdepu A03BOJHUTH
3MEHIUUTH HEBU3HAuYEHICTb CTOCOBHO HasBHOCTI BIIJIA. OnucaHo onTuManbHH
QITOPUTM BHUSBJIEHHS, 1O AO3BOJIAE MOEAHYBATH PE3YIBTATH OLIHOK SICKPaBICHOL
temneparypu BITJIA y 4-x yactoTHux aiama3oHax. Ha ocHOBI CTaTMCTHYHOI Teopii
ONTHMI3alli paaioCHCTEM BH3HAYEHO HMOBIPHICHI XapaKTEPUCTHKH aJITOPUTMY
po6OTH pagiOMETPUYHOTO KOMILJIEKCY.

Y TperboMy pO31iJi OMUCAHO METOAOJIOTII0 MPOBEAEHHS EKCIIEPUMEHTIB 3
BU3HAYEHHs paAloTeruioBux KoHTpacTiB pizHux TumiB BITJIA. HaBeneHo neranbHi
BIJOMOCTI 1100 BMKOPUCTAHOI amapaTypH Ta MOKa3aHO pe3ylbTaTH BMMIPIOBaHb, a
caMeé YacTOTHI Ta KYTOBI 3aJIEKHOCTI BEJIMYHMH PaAIOTENJIOBUX KOHTPACTIB PI3HUX
tuniB BITJIA Ha 11 HeOa npu pi3HUX aTMOCcepHHUX ABUILAX (XMApPHICTh, IOIL).

Y yerBepTOMY pO3AUTI Ha OCHOBI pO3pPOOJIEHOr0 AJITOPUTMY 3aMPONOHOBAHO
3arajabHy CTPYKTYpPHY CXEMY paJlOMETPHUYHOTO KOMIJIEKCY Ta BUKOHAHO ii OMUC.
Po3paxoBaHO mMOTEHUIHHI MOXJIMBOCTI  3amponoOHOBaHOiI cucTteMd. HagaHo
pekoMeHaauii 1040 MpaKTUYHOro BHOOpY mopory BusiBaeHHs BIIJIA ans
3abe3neyeHHss 3aJaHoi MMOBIPDHOCTI NMPaBUJIBHOTO BHUSBIEHHS IS PI3HUX KYTIB
CIIOCTEPEXKEHHS, CTaHIB aTMocdepH, po3MipiB Ta MaTepiany BUrotoBiaeHHs BITJIA.

Y BHMCHOBKax CTHUCIO CHOPMYJIOBAHO OCHOBHI pe3ylbTaTH AMCEPTALIHHOTO
JOOCTIKEHHS] Ta HAJaHO MPOMO3ULIi CTOCOBHO iX MPAKTUYHOTO 3aCTOCYBaHHS 13
METOIO BUPIIIEHHs NOCTAaBJIEHMX 3aay.

HMuceprauiitHa poboTta odpopmieHa BianoBiaHo A0 BUMor Hakazy MOH Ykpainu
Bix 12 ciuds 2017 p. Ne 40 «IIpo 3arBepaxeHHs: BAMOT 10 0OpMIIEHHS AUCEpTaLii».

OnpuilogHeHHs1 pe3yJbTaTiB AuUcepTauiiiHOl po6oTH.

OCHOBHI pe3ynbTaTH JOCTIAXKEHHs OMmyOIiKOBaHO Y 6-TH HayKOBHX MyOsiKaLisx
3nobyBaya (3 crarri — y HaykoBux (axOoBHX BHAAHHAX YKpaiHW, 2 cTarTi — y
NepiogMYHUX HAYKOBHUX BHIAHHSX, MPOIHAEKCOBaHUX Yy M.H.0.1. Scopus, KBapTHJIb
Q3, oaHa cTaTTs — y BMAAHHI, 10 BXOAUTH A0 M.H.0.4. Scopus, kBapTuib Q2). Takox
3n00yBauy mae | mareHT YkpaiHM Ha BHHaxii, 10 NPOHIIOB KBamidikauiiHy

eKCIepTU3y Ta 6e3MmocepeqHb0 CTOCYEThCS HAYKOBUX Pe3yJIbTaTIB AUCEpTaLlil.



PesynpraTH nuceprauii Takox Oyno anpoboBaHO Ha 2-X MDKHapOOHHUX
HayKOBHX (paxoBUX KOH(DEpeHUisX, a caMme:
— 6th International Conference on Advanced Trends in Radioelectronics,
Telecommunications and Computer Engineering, TCSET, 2022.
— 2022 IEEE 2nd Ukrainian Microwave Week, UkrMW, 2022.
TakyuM 4YMHOM, HaykoBI pe3yJbTaTH, ONMCAHI B JUCepTauilHIA poOoTi,

MOBHICTIO BUCBITJICHO Y HayKOBHUX myOuikauisx 3q000yBaya.

HenoJiku Ta 3ayBaxkeHHs1 10 qMcepTaliifHOl po0oTH.

1. ¥ MareMaTMyHHX MOJENSIX CHUTHaNIB, BHUKOPUCTAHUX NpPHU pPO3pOOJICHHI
anroput™MiB 00pobku PTB, nouinsHo 6yno 6 BpaxoByBaTH mBUAKICTE pyXy BITJIA,
SKUI Haks1aiae 0OMEXEHHS Ha Yac CIIOCTEPEkKEHHS.

2. JouinbHo Oyso Bka3aTH, fKi camMe HaOiauxeHHS Oylnd BHKOPUCTaHI MpU
NPOBEAEHHI EKCMEPUMEHTIB Ta pO3paxyHKIB Ta $K1 (GakTopd BBaXKajucs
HE3HauYMMHUMU NpH BUpiumeHHi 3amadi BusBieHHs BIUJIA. 3okpeMma, HegocTaTHBO
JNOCHIHKEHO K Ha WMoBipHicTh BusBiaeHHS BITJIA 3a paaioTennoBHM KOHTpacToM
BIUIMBA€ 3MIHEHHS pakypcy 00’€KTa CIOCTEPEXEHHS, TEMIEpaTypa HaBKOJIUIIHBOTO
cepenoBuIla (mopa poky) TouIo.

3. B yeTBepTOMy pO3AiNi 3apONOHOBAHO CTPYKTYPY NEPCMNEKTHBHOI CHUCTEMH
BusBieHHs BIUJIA, mo BukopucToBye yacTtoTHi Aiana3zoHu X, Ku, Ka, W, npore He
npoaHajnizoBaHa 1HGOPMATHUBHICTh JAaHHUX, OTPUMYBAaHHUX 3 LMUX KaHamiB. TOX He
3p0O3yMLJIO, YA AIHCHO BapTO 3aJMUIATH YCi YOTHPH KaHAJIH.

4. He HaBeIeHO BUMOT JI0 TEXHIYHHX XapaKTEPUCTHK aHTEHH, 30KpeMa IIUPUHU
TOJIOBHOI MENIIOCTKH, PiBHA MaKCHManbHOI O14YHOI MENIOCTKH, TPAHUYHOTO 3HAYECHHS
BJIACHOTO TEIMJIOBOTO LIYMYy aHTEHH.

BBaxkaro, 1110 BHCJIOBJIEHI 3ayBa)K€HHS HE € BH3HAYaJbHUMH i HE 3MEHUIYIOTh
3arajbHy HayKOBY HOBH3HY Ta MPAaKTHYHY 3HaYUMICTh PE3yJIbTATIB Ta HE BIUIUBAIOTh
Ha MO3UTHUBHY OLIHKY AHUCEpTaliiiHOi poOoTH.

BucHoBok npo auceprauiiiny podory.

BBaxaro, 1o auceprauiiiHa po6ora 3m00yBaya ctyneHs Aoktopa ¢inocodii
Yepenuina ['niba CepriioBuua Ha TeMy «BusBI€HHS O€3MUIOTHUX JTaJlbHHX
armapatiB Ha TJi Heba 3a X pagiOTEIUVIOBUM BHIIPOMIHIOBAaHHSAM» BHKOHAaHa Ha
BHCOKOMY HayKOBOMY pPiBHi, HE NOpYyLIY€ NPUHIMUIIB aKaAeMI4YHOI JOOPOYECHOCTI Ta
€ 3aKiHYEHUM HAyKOBHUM [JOCIHIMKEHHSIM, CYKYMHICTh TEOPETHYHHUX Ta MPAKTHUYHHUX

pe3yJbTaTiB SKOTO pPO3B'A3y€ HAyKOBE 3aBJaHHS, 110 MAa€ iCTOTHE 3HAYEHHS IS



raigy3i 3HaHe 17 EneKTpOHiKa Ta TeleKoMyHikauii. Jluceprauiiina poGora 3a
aKTyaJIbHICTIO, TPaKTUYHOIO IHHICTIO Ta HayKOBOIO HOBHU3HOIO MOBHICTIO BiNOBinae
BUMOraM YMHHOIO 3aKOHOJABCTBA YKpaiHW, w0 nepexbaueni B m. 6 — 9 «ITopsinxy
TMPACYIUKCHHS  CTymeHs JoKTopa inocodii Ta ckacysanms pIlIEHHs. pa30BOi
CIeUiaNi30BaHO] BYEHOI pamu 3aKyIafly BHIIOl OCBITH, HAYKOBOi YCTaHOBH MpO
TIIPUCYIUKCHHS CTyTIEHs TOKTOpa dinocodiin, 3aTBepmkeroro IocTaHOBOW Kabinery
MinicrpiB Ykpainu Bix 12 ciung 2022 p. Ne 44,

3n06ysau Yepennin I'ni6 Cepriiiosuy 3aCIIyTOBY€ Ha TPHUCYIXEHHS CTYIECHS
noktopa dinocodii B ramysi 3mame 17 Enextponika Ta Tenekomynikamii 3a
crenianeHicTIo 172 TenexoMyHikauii Ta pamioTexHika.

Peuenzenr:

Houent kadenpu inpopmariitno-komyHikauiiax

TexHouorii imM. O. O. 3eneHcpkoro

HanionansHoro aepokocMigHoro

yHiBepcHuTeTy iM. M. €. )KykoBchKkoro

«XapKiBChbKMi aBialiiHMI IHCTHTYTY, /

KaHIMJAT TEXHIYHUX HAYK, JOLEHT % é 4 / Ipuna BACUJIBEBA

[linnuce nonenta Bacunbesoi Ipunn Kapnisuu 3acBiAYYIO

Buenuii cexperap

HanionansHoro aepoxocmignoro
yHiBepcuteTy iM. M. €. XKyKoBchKOro
«XapKiBChKUH aBiauifiHuil iHCTUTYTY,

KaHIUAAT TEXHIYHUX HayK, JOLECHT



