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AKTyaabHICTb TeMH AHcepTaUil.

OcTaHHIM 4YacoM CepHO3HO 3arocTpuiyiacsi npodjaeMa KOHTPOJIO MOBITPSIHOIO
NpOCTOpY AJIA IMCTAHUIHHO KepoBaHUX (6e3MiIoTHUX) aiTanbHUX anapatiB (BITJIA)
Majioro po3mipy. lliHoBa AOCTYMHICTb, BIIHOCHA MPOCTOTAa YMpaBJliHHS TaKUMH
anapaTaMH, a TaKO0X BIACYTHICTb Yy OINbLIOCTI KpaiH HEOOXIAHOCTI OTpUMAaHHS
JiLeH31T Ha TXHE BUKOPUCTAHHS 3pO0HIIH TX TOCHTb MOLUPEHUMH.

Y Toi1 ke yac 6e3KOHTPOJIbHE BUKOPUCTAHHS TaKUX anapaTiB 4acTO MPU3BOAUTD
1O BeJbMM HeraTMBHHUX HaciiakiB. HesBaxkaiouu Ha Manui po3Mmip, APOHHU NpH
3ITKHEHHI 3 IHWMWMHM, HaBITh OUIbLIMMH, JITaJbHUMM anapataMd (y TOMY YMCII
111JIOTOBAaHMMM) MOXYTb 3aBAaBaTH IM ICTOTHUX YLIKOmKeHb. [IpH 1IbOMY HaciaKu
MOXYTb OYTH Oy)Ke CepHO3HHMMHM, aX OO aBapid i3 JIOACBKMMHU xkepTBaMU. IcHye
TAK0X YMMaJlo IHWHUX O00'EKTIB TEXHOrEHHOIo XapakTepy, 0€3KOHTPOJIbLHUI AOCTYyMN
no sikux BITJIA HeGaxxanui abo HaBiTb HeOe3neuHuil. llanpuknan, saepHUX
€JIeKTPOCTaHUIH, MaTUBHUX Ta IHIIMX CKJIaliB i3 BUOYXxoHeOe3neuHUMH peyOBUHAMM,
00'€KTIB TPAHCMOPTHOI IH(PpacTpyKTypH Towo. BaxnauBoro npobieMoro € Takox
iHpopMauiiiHa Oe3rneka 00'€kTiB, AOCTYN A0 SKUX 3 THX UM IHWMUX TMPUYUH
oOMe)xeHUH (HanpukiIaa, BHUMpPaBHUX, BIHCbKOBUX, CTpaTeridHuUX 0O'€KTIB TOILO).
[lepuioyeproBum 3aBnaHHsM 3aificHeHHs koHTponmto 3a BIUJIA € ix HaniiiHe
BUsiBJIeHHs. OHaK uepe3 Majuil po3Mip TaKUX anapaTtiB BUPILLEHHS! UbOTO 3aBAaHHs
BUSIBJISSETBCS  JY)K€ HENpoCTUM. KIlloOHOBUM UMHHMKOM TyT BHSBISIETHCS 1XHA
MOMITHICTb, TOOTO. BJACTUBICTb 00'€kTa BUALIATUCS HAa HABKOJULIHbOMY (OHI.
3anexHo Bl 3aco0IB CMOCTEPEXKEHHS PO3PI3HSIOTH KiJIbka BHIAIB TOMITHOCTI:
pazaioyioKauiiiHy, iHppayepBOHY, aKyCTHUHY 1 Bi3yasbHY.

HuceprauiiiHe gocnimkeHHs YepenHina [.C. npUCBAYCHO  [1ABUILEHHIO
iimoBipHOCTI BHUsBNeHHs BITJIA B Oynb-sikMX MOromgHHX Ta TaKTMYHUX YMOBax 3a
paxyHOK aHaji3y OJHOro 3 memackyrouux nokasHukiB BITJIA, a came ioro panio-
KOHTPACTHOCTI Ha i atMmoc(pepu, ogHouacHo y pi3Hux X, Ka Ta W yacToTHHX



Jiana3oHax XxBWib. Tox, Tema quceprauiiinol podotu Uepennina I'.C. €, 6e3yMOBHO,
aKTyaJbHOIO.

Ouinka oOIrpyHTOBAaHOCTI HAYKOBHX pe3y.JbTaTiB  AHcepTauii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

BucHoBkM Ta pekoMmeHaalil 3100yBaya, HaBeeHi y aucepTalil, € JOriYHUMHU 1
BUTIKAIOTh 13 00’€KTUBHOrO aHajily pe3yjbTaTiB, OTPUMAaHHUX 3a JOMNOMOIOK
IMITaLiHHOrO MOJEJIIOBAHHS, @ TAKOX pe3yJbTaTiB €KCIePUMEHTaJIbHUX NOCIIKEHD
3 BHUKOPHUCTaHHSIM CHEUlajJbHOro pajaioMeTpuyHoro kommekcy X, Ka ta W
Jliana3oHiB XBHJb — @ caMe Ha OCHOBI MPOBEAEHMX BHUMIpIHOBaHb paaiojoKaliiiHoT
noMmiTHOCTI pizHUx TuniB bBIIJIA, wo BIAPI3HSJIKCS TeoMeTpiero  KOpmycy,
BUKOPUCTAHUMHU NpHU TX MOOYA0BI MaTepianaMH Ta IHUIMMU NTapaMeTpaMHu.

OOrpyHTOBaHICTb | JOCTOBIPHICTb HAayKOBHUX pe3yjbTaTiB AucepTalil
MATBEpKEHO  1x  ampobauierdo  Ha  MDKHApOAHUX  HAyKOBO-MpPaKTHUYHHX
KOH(]pepeHUisx, npaui sIKUX IHIeKCyroTbes Yy H.M.0.4. Scopus. Takox neski HaykoBi
pe3yabTaTu 3n00yBaua Oynu nepeBipeHl B pamkax HJIP «[lpoextyBaHHs Ta
eKClepUMeHTalbHe [OCIIDKEHHS paaioMeTpuuHoro kommiekcy X, Ka ta W
Jiana3oHiB IS BCENOroAHOro Ta BHCOKOTOYHOro BHUsBIeHHs bBITJIA» (NeJIP
01210109600, 2021-2022 pp), WO BUKOHYBajacsi Ha Kadeapi aepoKOCMIUHHMX
panioeneKTpOHHUX cHucTeM HallioHanbHOro aepoKOCMIYHOrO YHIBEPCHUTETY iM.
M. €. ) KykoBcbkoro «XapkiBCbKHH aBiauliHUH IHCTUTYTY.

HayxoBa HOBH3Ha pe3ybTaTiB, OTpUMaHUX Y pOOOTI, MOJISIra€ y HaCTYITHOMY:

- Buepiue cHHTE30BaHO Ta AOCIIIKEHO METOA ONTHMalbHOI OOpOOKH
CUTHaJIiB B 0araTo4aCTOTHUX pallOMETPUYHUX KoMIulekcax BusiBieHHs BITJIA Ha Thi
BUIIPOMIHIOBaHHs aTMoc(epH, 110 Ha BIAMIHY BiJ ICHYIOUHMX METOAIB BiJNOBIAA€
OCHOBHUM BHMOraM [0 paaiOTeXHIUHHX BHUMIpIOBaHb [| BHUCOKIH MNpocTOpOBii
pO3AIIbHIA 34aTHOCTI Ta BHUCOKIH (nykTyauidHiH 4yTAMBOCTI (sika BH3HAuae
JanbHICTb pOOOTH paiOMeTpy) 32 YMOB BCETIOMOAHOCTI.

- Bnepie y Burasal TabaMYHUX JAaHUX Yy3araJbHEHO pe3yJibTaTH
aHaJITUYHHUX pO3paxyHKiB Ta IMITaUlHHOrO MOJAENIOBaHHS AaJIbHOCTI BHSIBJIEHHS
BITJIA B OaraToxkaHaJibHUX paglOMETPUYHUX KOMILIEKCax, L0 Ha BIAMIHY Bil
ICHYIOUMX OXOIUIIOIOTh LUMPOKE KOJO MOXUJIMBUX MOTOAHUX Ta TaKTHYHHUX YMOB
NPORENEHHsT BUMIPIOBAHHS, a TaKOX BpaxoBYIOTh ©OaraTtopiuHi pe3yjbTaTH
BHUMIpIOBaHb MapaMeTpiB NpUiHMaydiB Ta atMocepu y aianazoHax uactor 10-12 [Ty,
20-22 [Ty, 35-36 I'Tw, 94-96 I'T"w.

— Brnepiuie B pe3ynbTari eKcnepUMEHTanbHUX BHUMIPIOBAHb Y LIMPOKOMY
Jiana3oHl XBHJb OTpMMaHa 0a3a paaiOMeTpUYHMUX 300pakeHb 1 KOHTPACTIB PIZHHUX



tuniB Ta kinaciB BIUIA, siki cnocrepiratoTbCs Mpu pi3HUX TaKTHYHUX Ta MOTOJHHX
ymoBax. Jlo UpOoro OUIBLIICTH BHUMIpIOBaHb MPOBOAMIMCH Ha TECTOBUX 00’€KTax
npocToi (hopMHu, Ha KIUTANT KYJisl, KYyTHKOBUI B1IOMBayY, NPSIMOKYTHA MJIaCTHHKA.

— OTpuManu noAajbIIOro pPO3BHTKY CTPYKTYpPU padioOMeTpHUHHX
KOMIJIEKCIB (hOpMYBaHHS palloMETPUYHUX 300paxKeHb, 110 Ha BIAMIHY Bl ICHYHO4YMX
ollpa3zy y YOTHpPbOX Jiana3zoHaxX 4acTOT BPaxOBYKOTb B OCHOBHHUX eTarnax oOpoOku
onepauli MOAyJsLii KOPUCHUX CUTHAJIB, MeploJdyHe KanibpyBaHHS MpUiiMadiB Ta
TepMocTabii3auito BXiTHUX TPAKTIB.

Omxe, nocTaBjieHe B AucepTaliiHiil pobOTI HayKoBe 3aBIaHHsS 3 MiABUIIEHHS
imoBipHocTi BusiBieHHss BIUJIA B Oynb-sikUX MOroAHUX Ta TaKTHUYHHUX YMOBax
MpPOBENEHHsI BUMIpIOBaHb 32 paxyHOK EKCIepUMEHTaJIbHOrO AOCJIKEHHS 3
BUKOpPUCTaHHSIM MaKeTy paaloMeTpu4Horo koMriekcy X, Ka ta W giana3oHiB XBHIIb
MOJCHa BBaKaT! BUKOHAHUM.

Ouinka 3micTty auceprauii, ii 3aBeplIeHICTL Ta AOTPHUMAHHSI NMPHHUHUNIB
akaaeMiyHoOl 100poUYecHOCTI.

3a cBoOiM 3MicTOM auceprauiifHa poboTa 3106yBavya Uepennina I'.C. MoBHICTIO
Bianosigae CraHAapTy BHIUOI OCBITH 31 creuianbHocTi 172 TenexkomyHikauii Ta
palioTexHika Ta HanpsMKaM JOCIIDKeHb BIAMOBIAHO OO0 OCBITHBO-HAaYyKOBOI
nporpamu «TenekoMyHikauii Ta paaioTexXHiKa».

HucepTauiitHa po6oTa € 3aBepLIeHO0 HayKOBOK Mpalero 1 MiCTUTb 0COOUCTUH
BHECOK 3/100yBaya y HaykoBuH HanpsiMm 17 EnekTpoHika Ta TeJeKoMyHIiKaLlil.

PosrnsHyBlK 3BIT nonaiGHOCTI 3a pe3ynbTaTaMy MepeBIpKH aucepTauiiHOl
pobOTH Ha TEKCTOBI CHIBMNAAIHHS, MOXHa 3pOOMTH BHCHOBOK, 110 AucepTaliiiHa
po6ota YepenniHa ['ni6a CepriioBHYa € pe3yJbTaTOM CaMOCTIMHHX JOCIHIIXKEHb
3000yBaya i He MICTUTH eleMeHTIB (anbcudikauil, komninsauii, Gpadpukauii, niariaty
Ta 3arno3uyeHb. BukopucrtaHi iaei, pe3yJbTaTH 1 TEKCTH IHLIMX aBTOPIB MarOTh
HaJIeXXHI MOCUJIaHHs Ha BIAMNOBIAHE MXEPENo.

TekcT pykonucy auceprauiiiHoi poOOTH HE MICTUTh O3HAK M[OpPYILLIEHHS
MPUHLMIIB akaJeMiyHOi J0OOpOYEeCHOCTI.

MoBa Ta ¢cTH/Ib BUKJIAAEHHsI pe3yJ/ibTaTiB.

Huceprauifina poOoTa HanucaHa YKpalHCbKOK MOBOKO. Po3ainu Ta nigpo3aiiu
MaroTh JIOTIYHY CTPYKTYpYy, a MaTepiajl BHUKJIAaJE€HO MOCIIA0BHO 3 JOTPUMAaHHSIM
HayKOBOIO CTWJIKO Ta 3arajbHONpUHHATOI (paxoBOol Ta  3arajJibHOHayKOBOI
TepMmiHosorii. Y poboTI [NOCATHYTI TeMaTH4Ha I[OBHOTa Ta I[OBHE pO3KPUTTH
rOJIOBHUX HAayKOBHUX 1ae#l 3100yBauya.



Huceprallis ckiafgaeTbcs 31 BCTYIMY, YOTHPbOX pPO3MiJIiB, BUCHOBKIB, CIHCKY
JiTepaTypH Ta TpbOX A0JaTKiB. 3araibHuit o0csar auceprauii 200 cTopiHOK.

Y BeTyni 00IpYHTOBAHO aKTyallbHICTh TEMHU AHCepTauiiHol poOOTH, MoKa3zaHo il
3B’30K 3 HAYKOBUMM [porpamamu, cGhopMy/lbOBaHO METy Ta 3aBAaHHs
JOCHIIKEHHS, BU3HAU€HO 00’€KT, MpeaMeT Ta METOAM AOCHIIKEHHs, 3a3HaueHo, B
YoMy TMOJIATaloTh HaykoBa HOBHM3HA Ta MpakTHYHA 3HAUYMUMICTh OTPUMaHHX
pe3ynbraTiB. HaBeneHo naHi nmpo ampobauito MaTepianiB aucepTauii, ocoOHUCTHUiH
BHECOK 3/100yBaya, CTPYKTYpy Ta 00CsT nucepTauiiHol poOOTH.

[lepwnii po3nin poGOTH MPUCBIYEHUH OINISIAY Cy4acCHHX METOMIB Ta CHUCTEM
BusiBieHHss Ta npotunii BITJIA, HaBeneHo ix mepeBard i HeAoJiKH. PO3MIsIHYTO
pi3HOMaHITHI CXeMH NMOOYJOBHU pPaliOMETPUYHHUX CHUCTEM Ta HaBEAEHO TEOPETHYHI
OCHOBHM CHHTE3y OINTHMalbHUX MeTolAIB OOpOOKM CHUTHaniB pajio-TENnjIoBOro
BUINPOMiHIOBaHHs. Y KiHUI po3auly chOpMOBaHO Mepeik 3aBAaHb, siki HEOOXiAHO
BUPIIIKUTH Y NOCIIIKEHHI U1 JOCATHEHHs HOTro METH.

Y apyromy po3niali BUKOHaHO pO3pOOKY TEOPETHYHUX OCHOB MN0OYI0BH
6araro4acToTHUX paaioMeTpuuyHux cucteM BusBieHHs bBITJIA. Bukopucranus
JEKIIbKOX 4aCTOTHUX [lana3oHiB OOIpYHTOBAaHO THM, IO BHXOISYM 13 CydacHHUX
TeHaeHUIH no ckpuTtHOocTi BITJIA  HeoOXiIHO BHKOPHUCTOBYBaTH KOMILJIEKCHI
pilleHHs, siki aemackytoTb BITJIA He 3a onHuM dakTopoM, a 3a AeKiIbKoMa, LIO
NiABUILYE HMOBIpHICTb BUsIBIEHHs. TakoXX B pO3MiJi OMHCAHO ONTHMAaJbHUM
alIrOpUTM BHSIBJIEHHs, L0 JO3BOJISIE MOENHYBATH pe3yJbTaTH OLIIHOK SICKpaBICHOI
temnepatypu BITJIA 3 pizHux npuiitmauiB. [Toka3aHi #MOBIpHICHI XapaKTepHUCTHKH,
1o OynyM OTpUMaHI Ha OCHOBI CTATUCTHYHOI Teopii ONTHUMi3auii pamiocUcTeM st
poOOTH pagioMETPUUHOIO KOMILIEKCY.

Y TperboMy po3.iJli ONHUCAHO €KCIIEPUMEHTH 3 OTPUMAHHs pagiOMETPUUHHUX
KoHTpacTiB pi3zHux tuniB bITJIA, Mertomonorito iXx npoBeneHHs. HaeneHo
MaTeMaTHUYHI GOpMyNu 3a SKHMU pO3paxOBYBaBCs AeMacKylouui Qaktop, a came
KOHTpacTHICTb. [IpeacraBneHo TectyBanbHuil Habip pi3Hux TumniB bITJIA, onucaHo
anapatHe 3abe3neyeHHs1 MU MpOBEeNEHHs EeKCIIEpUMEHTIB Ta HOro TexHIYHI
XapaKTEPUCTHKH.

Y ueTBepTOMY pO31iJ1i Ha OCHOBI pO3poOJEHOr0 alrOpUTMY 3alpONOHOBAHO
3arajibHy MEPCEeKTHBHY CTPYKTYpPHY CXe€My paaioMeTpy Ta HaBeleHO 1i onuc. A
TaKO0< pO3paXx0oBaHO MOTEHLIHHI MOXUIMBOCTI BUsBieHHs1 BITJIA Takoro cucremotro.

Y BHCHOBKAaxX CTHUCIIO cOpPMYJbOBAaHO OCHOBHI pe3yjbTaTH AMUCEPTaLlIHHOIO
JOCHIIPKEHHS] Ta HaJaHO MPOMNO3Ulil CTOCOBHO TX MPAKTUYHOrO 3aCTOCYBaHHs 13

METOO BHpiI.I.ICHHH MNOCTaBJICHUX 3adad.



HucepTauiiiHa po6ota oopMieHa BianoBinHo 1o BuMor Hakazy MOH Ykpainu
Bia 12 ciunst 2017 p. Ne 40 «I1po 3aTBepmkeHHst BUMOT 10 0(pOPMIICHHSI TUCepTaLil».

OnpuiloaHeHHs pe3yJIbTaTiB AHcepTaUiiHOT pobOTH.

OcHOBHI pe3yabTaTH JOCHIDKEHHsT onyOyikoBaHo Yy crtartsax (3 crarti y
HayKOBHUX (axoBUX BHUIAHHAX YkpaiHW, 2 CTaTTi BXOASATH A0 M.H.0.X. Scopus,
KkBapTuab Q3, ogHa ctarts A0 M.H.0.1. Scopus, kBapTuab Q2). Takox 3100yBay Mae
1 nareHT VYkpaiHM Ha BHHaxi, [0 MNpPOHILOB KBani(ikauiiiHy eKCrnepTU3y Ta
6e3nocepeIHbO CTOCYETHCS HAYKOBUX pe3yJIbTaTiB AUCepTalLlii.

PesynpraTy nuceprauii Oynu anpoOoBaHI Ha 2 MIDKHApOAHMX HAyKOBHX
(paxoBUX KOH(epeHLisX, a came:

— 6th International Conference on Advanced Trends in Radioelectronics,

Telecommunications and Computer Engineering, TCSET 2022.
— 2022 IEEE 2nd Ukrainian Microwave Week, UkrMW 2022.

Takum uYMHOM, HayKOBI pe3yJibTaTH ONHUCaHI B JuceprauidHiii pobori, y
HeoOX11HOMY 00CsI3i BUCBITJIEHO Y HayKOBHX MyOiKalisx 3100yBaya.

HepoJgiku Ta 3ayBaskeHHs A0 AHcepTaUiiiHOT poOoTH.

. B poboti He npoBeneHo knacudikauiro BITJIA 3a po3mipamu, maTepianamu
Ta TUNaMy NoOya0BH, 1110 MOXE CYTTEBO BIUIMBATH Ha pe3yJbTaTH BUSIBIICHHS.

2. Ilpu posrnsini aktyanbHUX cuctem BusBieHHst BITJIA naBeneHo Mano
NpUKIaaiB caMme MacUBHUX paaiosiokauidHux cucteM. JouinbHo Oyno 6 NMpUAITATH
iM Ol7bLLY yBary.

3. HouinbHo Oysio 6 NpOBECTH AOCHIKEHHS BAPTOCTI EPCNEKTUBHOT CHCTEMHU
BUSIBIEHHST B 3aJIeXKHOCTI BIJ KIJBKOCTI KaHa/liB Ta BU3HAYUTH HaiOlnbL
30anaHcoBaHMi BapiaHT il N0Oy10BH.

4. ExcnepuMeHTalbHY YacTHHY OOCHiIXeHb Oyno O HernoraHo pO3LIUPUTH
OJIHOYAaCHUM crnioctepexeHHsM nekinbkox BIUIA 3 pisHUMH mapameTpaMu, 30Kpema

BUKOPUCTAHUMHU KOHCTPYKUIHHUMH MaTtepiaiaMu.

BBakato, 110 BUCIIOBJIEHI 3ayBa)keHHsl HE € BH3HAYaJlbHUMH | He 3MEHUIYIOTb
3arajibHy HayKOBY HOBHM3HY Ta NPaKTHYHY 3HAYUMICTh pe3y/bTaTiB Ta HE BIUIMBAIOTh
Ha MO3UTUBHY OLIIHKY JHCepTauiiHOl poOOTH.

BucHoBoK npo auceprauiiiny po6ory.

BBaxaro, 110 nuceprauiiiHa poboTta 3mo0yBaya cTyneHst nokTtopa Qinsocodil
Yepenuina I['nmiba CepriiioBuya Ha Temy «BHsBIeHHsT 0e3MiJOTHHUX JITATbHUX

anapariB Ha TJ1 Heba 3a iX paalOTeNJIOBUM BUIIPOMIHIOBAHHSM» BHKOHaHa Ha



BHCOKOMY HAyKOBOMY DiBHi, He TOPYIIY€E IPUHLMIIB aKaJAeMITHOl nobpoyecHoCT] Ta
€ 3aKiHYeHUM HAyKOBHM JOCIiDKEHHSIM, CYKYNHICTh TEOPETUYHHUX Ta NMPaKTHYHUX
pe3yJIbTaTiB AKOTO pO3B'SA3y€ HAyKOBEe 3aBIAaHHS, IO Mae ICTOTHe 3HAYCHHA JUIA
ranysi 3manp 17 Enextponika Ta TenekoMyHikamii. Jluceprauilina pobora 3a
AKTYAIBHICTIO, TPAKTHYHOIO [IHHICTIO Ta HAYKOBOIO HOBU3HOIO MOBHICTIO BIAIIOBIAA€
BUMOI'aM YHHHOTO 3aKOHOAABCTBa YKpaiHW, U0 nepeadadeHi B 1. 6 — 9 «llopsaxy
[PUCY/DKEHHs] CTyMeHs joktopa (imocodii Ta ckacyBaHHs pilleHHs Pa3oBol
crierianizoBaHol BYEHOI pajy 3aKiagy BHIIOI OCBITH, HayKOBOI YCTaHOBU IIPO
NpHUCY DKEHHs CTyIIeHs JoKTopa (inocodii», 3arBepipkenoro IloctanoBoro Kabinery
MinicTpis Vkpainu Bij 12 ciyns 2022 p. Ne 44.

3n06ysau Yepennin [1i6 CepriiioBuy 3aciyroBy€ Ha NPUCY/DKEHHS CTyNCH:
noktopa ¢inocodii B ramysi 3naHp 17 EsjektpoHika Ta TeJleKOMYHIKallil 3a
crienianphicTio 172 TenekoMyHikanil Ta pajioTeXHiKa.
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