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Ha TeMY «ATNEpTYypHUN CUHTE3 300pakeHb 3 BUKOPUCTAHHAM
IITUPOKOCMYTOBHUX CUTHAIBY,
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B ranysi 3HaHb 17 EnexTpoHika Ta TenekoMyHIKallii,
3a criemianbHicTIO 172 TenekoMyHikarlii Ta pagioTexHika

AKTyaJIbHICTh TeMH JQMCEePTALii.

Meroau IUCTaHUIMHOIO 30HAYBaHHS 3€MJIl Ta PaalOJIOKALIITHOrO KapTyBaHHS
HaOyJIM MIMPOKOTO 3aCTOCYBaHHS y 0ararbOxX IMBUIBHUX Ta BIMCHKOBHUX HAaINpsSMKaXx
JOJCHKOL AlsibHOCTI. [HpOpMallis, IKy OTpUMYIOTh Y ONITHYHOMY, 1H(ppauepBOHOMY
1 pamiogianma3oHax, JO3BOJIIE OTPUMYBATH 1HGOpPMAII0 TPO CTaH aTtMmochepu i
MOBEepXHI 3emill, a TaKOoX 1I MapaMeTpH 1 XapaKTepuCTUKU. BogHodac HEOOX1aHO
BI/BHAYMTH 3HAYUMICTh CaMe€ pajiojiana3oHy, SKAW JO3BOJSIE  OTPUMATH
1H(opMaIIio He 3a1eKHO Bijl CKJIATHOCTI IMTOTOJIHUX YMOB Ta 4acy J100H.

OnHuMU 3 HaWMOMIMPEHIIUX OOPTOBHX PaJiOCUCTEM, IIO0 BUKOPUCTOBYIOTHCS
JUIA BUpIIMIEHHS 3a7a4 JAWCTAHI[IMHOTO 30HAYBaHHS, € pajapd 3 CHUHTE3YBaHHSIM
aneprypu anteHu. Lli cucremu 3a0e3medyloTb BHCOKY PO3AUIbHY 3/IaTHICTh
panio3o0pakeHb SK 3a JAIBHICTIO y KYTOMICHIM TIUIONIMHI, TaK 1 3a KyTOM B
azuMmyTaibpHId. [IpoTe CyTTeBUM HEOJIKOM TaKMX PajapiB € HAasBHICTb «MEPTBOI»
30HU (hopMyBaHHSI 300paK€Hb NPU 30HAYBAHHI MOBEPXHI MiJ KyTaMH MEHILE, HIK
+15" Bim HampsAMKY HAAMPYy HOCIS CHUCTEMH, y SIKUX BOHM HE 3lIaTHI 3a0e3MednTH
BUCOKY JIIHIMHY PO3AUTBHY 3aTHICTh 32 KyTOM Miclis. [le mpu3BoauTh 10 3HUKEHHS
3araabHOl €(EKTUBHOCTI 30HIyBaHHS 3aJaHOT MICIIEBOCTI, IO MOXE BUKIUKATH
HEOOXTHICTh Y JOJATKOBUX MPOJBOTAX JIITATBHOIO arapary-HOCisS JUIsl OTPUMAaHHS
MOBHO1 1H(QOpMaLIi Ipo HE, 10 B AESIKUX BHUIMAJKaX MOke OyTH HEMOXXIUBUM abo
HeOE3MeUHNM.

VYV nuceprauiiinii  po6oti llepue E.O. 3anponoHOBaHO BUPIMIUTH 3aJaHy
mpoOJeMy NUISIXOM JIOMOBHEHHS ICHYIOYMX pajapiB 3 CHHTE3YBaHHSIM amnepTypH
AHTEHU  JOJATKOBUMHU  CHUCTEMaMU AaKTUBHOIO  amepTypHOro  CHHTE3y 3
[IUPOKOCMYTOBHMH 30HAYIOUMMHU curHanamu. [Ipore mpuHIMNM (QyHKIIOHYBaHHS
CUCTEM allepTypHOTO CHHTE3y Yy Halll 4yac € J100pe BIAOMHUMHM JIMIIE JUISl BUITAJIKY
00pOoOKH By3bKOCMYTOBHX Ta MOHOXPOMATHYHUX CUTHAJIB, a JJI BUTIAAKY HIHPOKO-
Ta HAAMIMPOKOCMYTOBUX — Majo JOCHI[DKEHMMH. TOMy 3ajada CUHTE3yBaHHs
anropuTMiB OOpOOKM CHUTHAJIIB y CHCTEMaxX AaKTUBHOIO amepTypHOrO CHUHTE3Y 3
[IMPOKOCMYTOBHMH 30HIYIOUMMHU CHUTHAJaMH, SKa BUPILMIYETbCA y AUCEPTALIiHIN
poOOTI, € aKTyaJIbHOIO Ta MAa€ HAYKOBY HOBH3HY.



Ouinka O0oOIpPYHTOBAHOCTI HAYKOBHMX Ppe3yJbTaTiB  aucepramii, Ix
JAOCTOBIPHOCTI TA HOBU3HM.

[Tixxig 70 MpoBEeNCHHS JOCIHIKCHHS, BUKOPUCTAaHUH 3/100yBayeM, 3aCHOBAHUM
Ha TOE€IHAHH1 €BPUCTUYHUX METOJIB PO3POOKH PaIOCUCTEM Ta CTATUCTUYHOI TEopii
CUHTE3y ONTHUMAJbHUX METOMIB OOpOOKM HAAIMIUPOKOCMYTOBHUX CTOXACTUYHUX
IIPOCTOPOBO-4aCOBUX CHUTHaNIB. KoOpekTHICTh OOpaHWUX MiAXOJIB JO BHPIIICHHS
3aayl Ta JOCTOBIPHICTb OTPUMAHUX pE3yJbTaTIB MIATBEPIKEHHI SIK ILUISIXOM
KOMIT FOTEPHOTO IMITAIITHOTO MOJIETIOBAHHS, TaK 1 HHU3KOK EKCIIePUMEHTATBHUX
JTOCHIDKEHb 13 3aJyuyeHHSIM Cy4YacHOi pajioejeMeTHOi 0a3u Ta TepeaoBOro
BUMIpIOBAIBHOTO OOJagHaHHSA. TakuM 4YWHOM, OTpUMaHi y poOOTI HayKOBI
pe3yibTaTH € OOTPYHTOBAHUMHU Ta JIOCTOBIPHUMHU.

Bognouac HaykoBi [OCHIDKEHHsT BHUKOHyBaiucs 3100yBaueM Ha Kadeapi
AEPOKOCMIYHUX  PAaJIIOCNIEKTPOHHUX CHUCTeM HarioHanpbHOro  aepoKOCMIYHOTO
yHiBepcuteTy M. M. €. Kykoscbkoro «XAl» B pamkax HJIP «Po3Butok Teopii
HAJIIAPOKOCMYTOBUX CHCTEM aKTUBHOTO allepTYPHOrO CHHTE3Y JUIsl BUCOKOTOYHOTO
JUCTAHIIMHOTO 30HJYBaHHS 3 BHMCOKOIIBHJKICHUX Aa€pOKOCMIYHUX IIaTGopm»
(NeIP 0119U100968, 2019-2021pp) ta «IIpoekryBaHHs, pO3pOOJIECHHS MAaKeTy Ta
EKCIIEpUMEHTANIbHE JOCIIHKEHHS MTACUBHOTO pajlapy 3 3aBaJ[03aXUIIEHUM CUTHAJIOM
nijicBiuyBanHs et aist BussieHHs: BITJIA» (NeJ[P 01230102000, 2023-2024pp.),
i 9ac sIKUX OyJi0 MepeBipeHo TOCTOBIPHICTh HU3KH OTPUMAHUX PE3YJIbTATIB.

HaykoBa HOBHM3Ha pe3ynibTaTiB JUCEPTAI[IHHOTO JIOCHIHKCHHS IIOJIATAE B
HACTYITHOMY:

— BIIEpIIE Il aKTUBHUX PAJIIOJOKAIIMHUX CUCTEM TUCTAHIIMHOTO 30HIYBaHHS
MOBEPXOHb MIUPOKOCMYTOBUMH Ta HAAINTUPOKOCMYTOBUMHU CHUTHAJIaMH, Ha OCHOBI
MaTEMaTHYHOTO anapary CIeKTpalbHUX Vi -TIepeTBOPEHb BU3HAYEHO MaTeMaTUYHUI

3B’SI30K OIIHOK HEKOT€PEHTHUX 300paK€Hb MOBEPXOHb 13 CIEKTPAIHLHOI T'yCTHHOIO
KOMIUIEKCHOI (YHKIII MPOCTOPOBOI KOTE€PEHTHOCTI, CHEKTPAJIbHOK T'yCTHHOIO
aBTOKOPEISIIIMHOT (PyHKIIIT aMILTITYAHO-()a30BOr0 PO3MOALTY MpUHMaIbHOI aHTEHHOT
CUCTEMHM Ta EHEPreTMYHUM CHEKTPOM 30HAYIOUMX KOJHMBaHb, IO JO3BOJIUJIO
3100yBady BU3HAYUTH onepaiii (GopMyBaHHS pagio300paxeHb y PI3HUX YaCTOTHHUX
ITiJITiarma30Hax CeKTpa CUTHAIY,

— BIEpIIE HAZAAHO AITOPUTMIYHUI omMc mporeayp GopMyBaHHS IHTErpaJIbHUX
32 YacTOTaMH HEKOTEPEHTHUX 300paX€Hb TMOBEPXOHb IIHMPOKOCMYTOBUMH 1
HaJAMPOKOCMYTOBUMH CHCTEMaMHU aKTUBHOI'O alleépTypPHOIO CHUHTE3Y, OCHOBY SIKOT'O
CKJIaJla€ PO3AUICHHS CIEKTpa MPUUHSITOTO CUTHAIY Ha MiAjAiana3oHd 4YacToT 3
BUKOHAHHSM yMOBH IPOCTOPOBO-YaCOBOi BY3bKOCMYTOBOCTI, IO JI03BOJIMJIO
3100yBady po3paxyBaTH MPaKTUYHI aNropuTMU (POPMYBaHHS Paio300pakeHb
300pakeHb SIK Y BY3bKMX CMYTrax CIEKTpa 30HAYHUOI0 CUTHAIY, TaK 1 IHTErpajIbHOTO
300pakeHHs 3a BCiMa CMyTraMHu;



— BIIEpIlI€ BUKOHAHO MATEMATHYHUNA OMHUC CTATUCTHYHOI OLIIHKU 1HTErpajIbHOTO
300pakeHHs1, c()OPMOBAHOIO 32 BCIMA YAaCTOTaMH CIEKTPY BIAOUTOrO BiJ MOBEPXHI
MIUPOKOCMYTOBOTO 200  HAAIUPOKOCMYTOBOTO  CTOXAaCTUYHOTO CHUTHalIy, Ta
BCTAHOBJIEHO 1ii 3B’A30K 3 €(EeKTUBHUM IIEPEpPI30OM PO3CIIOBAHHS IOBEPXHI,
CHEKTPAJIbHOI TYCTHHOI KOMIUJIEKCHOI (YHKII MPOCTOPOBOI KOTEPEHTHOCTI,
CIIEKTPAIBHOKO TYCTHHOIO  aBTOKOPEIBIIAHOI  QYyHKIII aMILIITyAHO-(Ha30BOTO
PO3MOAUTY TPUHMaIBHOT aHTEHHOT CUCTEMHU Ta CHEPTETUIHUM CIIEKTPOM 30HIYIOUNX
KOJIMBaHb, M0 JIO3BOJWJIO BHU3HAYUTH AQJITOPUTMIYHY CTPYKTYpYy OTEpaIlii
dbopMyBaHHS IHTETPAIBLHUX 300PKEHBb JOCTIIKYBAaHUX MOBEPXOHb. JlOMOBHEHHS
PCA  nponoHOBaHOIO  CHUCTEMOIO  aKTHUBHOTO  amepTypHOrO0  CHHTE3Y 3
MIUPOKOCMYTOBUMH 30HIYIOUMMH CUTHAJIIAMH JO3BOJIUTH PO3LIMPUTH JIHIAHY 30HY
OrJIsiAy 3€MHOI MMOBEPXHI 32 KyTOM Micus Ha 29% npu rpaHUYHOMY KyT1 30HyBaHHS
PCA 50° Bix Hagupy;

— BIIEpIIE y pe3yJbTaTi PINICHHS 3a/ladyl aKTUBHOTO amnepTypHOrO CHHTE3Y
300pakeHb B  ONTHUMI3alliHIM TOCTAHOBII METOAOM IIOLIYKY MaKCUMyMYy
dbyHKIIIOHATY TIPaBIOMOAIOHOCTI OOTPYHTOBAHO JOUUIBHICTD YBEACHHS B alTOPUTMU
00po6IeHHS oTepalliii moNnepeaHbOI ACKOPEAIli MPUUHATHX CUTHAJIB 1 TOAAIBIIIOTO
dbopMyBaHHS 300pakeHb y PI3HHX MiAaianmazoHaX METOJAMH MapaebHOTO OTJISITY
noBepxHi. Omepariis JIEKOPENAIii 03BOJSE TOKPAIIUTH SKICTh (OPMOBAHHUX
panio300paxeHp MIITXOM JTOAATKOBOTO PO3IIMPEHHS CIIEKTpa CUTHAIY;

— OTPUMAaB MOAAIBIINNA PO3BUTOK PO3BUTKY METON (HOPMYBaHHS 1HTETPATHHOTO
HEKOTEPEHTHOT'O 300pa)KEHHS TTOBEPXHI CHCTEMOI0 aKTUBHOTO allepTyPHOTO CUHTE3Y,
OCHOBY SIKOTO CKJIaJIa€ IHTETPYBAHHS 32 4aCOM JPYTroi MOXiTHOT MTPOCTOPOBO-YaCOBOL
KOpeAliiHoi QyHKIT NPUHAHATHX CHUTHAIIB. [IpakThuHi ajroputMu peamizaiii
LbOI'0 METOAY MOJISATraloTh y POPMyBaHHI B3aEMHUX KOPEISALUIMHUX (DYHKIIIM CUTHAIIB
13 BUXO/IIB €JICMEHTIB aHTEHHUX PEIIITOK, OOYUCIEHH] 1X MOXITHUX 3 ypaxyBaHHSIM
3aTPUMOK, Ta OJAJIBUIOMY M1JCYMOBYBaHHI OTPUMAHUX CUTHAJIIB,

OTxe, B TMOCTaBJICHE OUCEpTAIliiHIA pPOOOTI 3aBAaHHS, IO TMOJNSITAE Yy
CHUHTE3yBaHHI JITOPUTMIB OOpPOOKH CHUTHAJIIB y CHCTEMaX aKTHBHOTO alepTypHOIO
CHUHTE3y 3 IMHUPOKOCMYTOBUMH 30HAYIOUYMMH CUTHAJIaMH, BHUKOHAHE TOBHICTIO, a
3100yBay IMTOBHOIO MIPOIO OBOJIOJIIB METO/IOJIOTIEI0 HAYKOBOT MisTBHOCTI.



Ouinka 3micTy amcepramii, ii 3aBepIIeHICTb Ta AOTPMMAHHS NPUHUMIIB
aKaJeMi4HOI 100pP0YeCHOCTI.

3a cBoiM 3MicTOM amcepraiiiiHa pobora 3m00yBaua llepre E.O. moBHicTO
BinnoBigae CTaHgapTy BHINOI OCBITH 31 cremiadbHOcTi 172 TenexkomyHikaiii Ta
padloTexHIKa Ta HalpsMKaMm JOCHIPKEHb BIANOBIIHO 10 OCBITHBOI IPOrpamu
«TenekoMyHIKarlii Ta paglOTEXHIKA.

HMuceprariitHa poOoTa € 3aBEpHICHOI0 HAYKOBOKO IMpaler 1 CBIAYUTH PO

HAasBHICTh OCOOMCTOTO BHECKY 37100yBava y HaykoBuil Hampsm 17 Enexrponika Ta
TeJIEeKOMYHIKaIIii.

PosrnsiHyBIIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMH MEPEBIPKH AMCEPTALIMHOI
poOOTH HA TEKCTOBI CHIBMAIiHHS, MOXXHA 3pOOMTH BHCHOBOK, IO JHUCEpTaIliiiHa
pobora llepne Enyapna OmnexciiioBuda € pe3yslbTaTOM CaMOCTIMHHMX OCTIIKEHb
3100yBaya i HE MICTUTh €JIeMEHTIB ¢anbcudikarlii, komnusii, padpukaiiii, miariaTy
Ta 3amo3uyeHb. BukopucTani iAei, pe3ynbTaTd 1 TEKCTU IHIIMX aBTOPIB MaloTh
HaJIe)KHI ITOCHJIAHHS Ha BIJIIOBIIHE JKEPEIO.

Texcr pykomucy aMceprauidHoi poOOTH HE MICTUTh O3HAK MOPYIIECHHS
MPUHIIUMIB aKaJeMIYHOI JOOPOYECHOCT1

MoBa Ta cTHJIb BUKJIAJEHHS Pe3yJIbTaTiB.

Hucepraiiiina poboTa HamUcaHa YKpPAiHCBKOIO MOBOIO 3 JOTPUMAHHSAM
HAyKOBOT'O CTHJIIO BUKJIaAy Martepiany. Poszaumm, miaposniid Ta iHpopMmailiss B HUX
JIOTIYHO CTPYKTYPOBaHi, a BUKOPUCTaHa TEPMIHOJIOT1S Ta MATEMAaTU4HI IO3HAYEHHSI €
3araJIbHOMPUMHATHMHM JIJI1 HAYKOBUX POOIT B o0jacTi pasmionokaritii. JocmimkeHHs €
LUTICHOIO poOOTOI0, B SIKIM OCATHYTI TEMaTH4YHA MOBHOTA Ta PO3KPUTTS T'OJOBHOI
HAyKOBOI 1/1€1 aBTOpa

JucepTailisi CKJIAQTA€TbCs 3 BCTYMy, IT'STA PO3IUTIB, BUCHOBKIB Ta CIHCKY
JiTepaTypu. 3aranpHuit o0csr nucepraiii 204 CTOpiHKH.

VY Beryni OOIpYHTOBAHO AaKTyallbHICTh TEMHU JIUCEPTAIITHOTO JOCIIHKEHHS,
chopMOBaHa MOro Mera Ta OKpeMi 3aBJaHHs, AKI HEOOXIAHO BHUPIIUTH M ii
JocArHEHHs. BonHodac HaBelneHO HAYKOBY HOBU3HY OTPUMAaHHMX pe3ysbTaTiB, iX
NpaKTHYHE 3HAYCHHS Ta 0COOMCTHI BHECOK 37100yBaya.

VY nepumomy po3auii MPOaHANII30BaHO OCOOIMBOCTI (PYHKIIOHYBaHHS Cy4aCHUX
OJTHOTIO3UIIIMHMX Ta 0araTomo3WIMHUX OOPTOBUX PaaIOJOKAIIMHUX CHUCTEM 3
CHUHTE3yBaHHSM arepTypu aHTCHU, BU3HAUEHO iX 3aralibHi MepeBary Ta HeIOJMIKH PU
BUpIIICHH] 3aJad JUCTaHIIHHOTO 30HAYyBaHHS 3emu. BojgHouac BHKOHAHO
MaTEeMaTUYHUN ONUC MOJENI BIIOMTUX BiJl 30H/I0BAHOI MOBEPXHI HIMPOKOCMYTOBHUX
MOJIIB, SIKY JOIJIBHO 3aCTOCOBYBAaTHM MPH BHU3HAYCHHI aITOpPUTMIB (OPMYyBaHHS
paaio300paxeHb y MUPOKOCMYTOBUX CHUCTEMAaX aKTUBHOI'O alepTypHOTO CUHTE3Y. Y
KIHI[l pO3/IUTy BU3HAYEHO MEPESIiK 3aBJaHb, IKI HEOOX1THO BUPILIUTH Y POOOTI.



VY apyromy po3auti po3poOJjeHO Ta MpOaHaJi30BaHO E€BPUCTHYHI alTOpPUTMHU
(dopMyBaHHS 300pakeHb Yy CHUCTEMax aKTHUBHOTO alepTypHOrO CHHTE3y 3
IIUPOKOCMYTOBUMHU 30HIYIOUMMHU CUTHajJaMu. Ha OCHOBI MaTeMaTHMYHOro amapaty
CHEKTpaJibHUX V| -MepeTBOpPEHb BHU3HAYEHO MAaTEMaTHUYHUN 3B’S30K  OILIHOK

HEKOTePEHTHUX  Pallo300pakeHb IMOBEPXOHb 13  CHEKTPaJbHOK  T'YCTHHOIO
KOMILIEKCHOI (DPYHKIIT MPOCTOPOBOI KOT€PEHTHOCTI, CIEKTPAIBHOI T'yCTHUHOIO
ABTOKOPEIALINHOT (PYHKIIIT aMILTITy THO-()a30BOT0 pO3MOALTY MPUHMaIbHOI aHTEHHOT
CUCTEMH Ta CHEPreTUYHHM CIEKTPOM 30HAYIOYMX KOJMBaHb. BWKOHaHO
MaTeMaTUYHUN  ONMUC  CTATUCTUYHOI  OIIHKK  IHTErpajJbHOTO  300pakKeHHS,
chopMoBaHOrO 3a BCiMa 4YacTOTaMH CIEKTPIB  BIAOMTHX BiJg  TOBEPXHI
IIMPOKOCMYTOBHX  a00  HAJIIMPOKOCMYTOBUX  CTOXaCTUYHUX  CHUTHANIB, Ta
BCTAHOBJICHO 1i 3B’A30K 3 €(EeKTUBHUM IIEPEepI30M PO3CIIOBAHHS IOBEPXHI,
CHEKTPAJIbHOK TYCTUHOIO KOMIUIEKCHOI (YHKI[II MPOCTOPOBOi KOT€PEeHTHOCTI Ta
CHEKTPAJIbHOI TYCTHHOIO aBTOKOPENAIINHOI  (PYHKIT aMIUITyIHO-(}Ha30BOro
pPO3MOAUTY MPUUMANIbHOT AaHTEHHOI CUCTEMHU. 3alpPONOHOBAHO AJITOPUTMIYHUN OMHC
npoueayp (QopMyBaHHS IHTErpajbHHX 3a YacTOTAMHU HEKOT€PEHTHHX 300pakeHb
MOBEPXOHb MIMPOKOCMYTOBUMH 1 HAIIIMPOKOCMYTOBUMH CHCTEMaMH aKTHBHOIO
amepTypHOTO CHUHTE3y, OCHOBY SIKOTO CKIJIaJa€ PO3JIJICHHS CIEKTpa MPHUIHSATOrO
CUTHAJly Ha MIAJIalla30HM 4YacToT. 3alponoHOBaHO MeToa  (popmyBaHHS
IHTETpaJIbHOTO HEKOTEPEHTHOTO 300paXCHHS TIOBEPXHI CHCTEMOIO aKTHBHOTO
anepTypHOTO CHUHTE3y, OCHOBY SIKOTO CKJaJa€ I1HTErpyBaHHS 3a 4YacoM Jpyroi
MOX1THOT MPOCTOPOBO-YaCOBOI KOPEIAIINHOT (DYHKI[IT TPUHHIATHX CUTHAJIIB.

Y TperboMy pO3/1J1I CUHTE30BAHO HAJAaHO 3arajibHi TEOPETUYHI BIJOMOCTI
II0JI0 ONTUMI3AIlll CUCTEM AMCTAHIIIITHOTO 30HIyBaHHS, K1 HaJall BUKOPUCTaHI JJIs
CUHTE3YBAHHS METOJIOM TOIIYKY MaKCUMyMy (YHKIIOHAIy MpaBIoNo10HOCTI
ONTUMAIBHOTO AITOPUTMY OOPOOKM CHUTHANIB y TPOIOHOBAHINA IHMPOKOCMYTOBIH
CUCTEMI AaKTHBHOTO alepTypHOTO CHHTE3y. 3ampoIllOHOBAHO aJTOPUTM OO0pOOKU
CUTHAJIIB, OCHOBY SIKOTO CKJIaJla€ Omeparlis AeKOpemsiii mpuiHsITux curHaiis. Ha
OCHOB1 CHHTE30BAHOI'0 aJIropuTMa OOpPOOKM CHUTHATIB 3alPOIIOHOBAHA CTPYKTypHA
CXeMa paJloCUCTEMH Ta OMKUCAHO MPUHLIMII 1i pOOOTH.

VY 4YeTrBepTOMY pPO3IiJIi BUKOHAHO iMITAIiliHE MOJYJIIOBAaHHS €BPHCTHYHOIO Ta
ONTUMAJIBHOIO aJITOPUTMIB (OPMYBaHHS 300pak€Hb B CHUCTEMaxX AaKTUBHOIO
amepTypHOTO CHUHTE3y 3 LIMPOKOCMYTOBHUMH CTOXaCTHUYHUMH  30HIYIOUYUMHU
curHaiamu. CdopMOBaHi TEPBUHHI Pagio300pa)KeHHsT JIS BHUMAAKY KOXHOI 13
CUCTEM Ta BUKOHAHO iX MOPIBHSHHS 3 BUXITHUM ONITUYHUM 3 3TYICHHSIM JEKITBKOX
metpuk, a came: SSIM, MS-MSIM, ccepenHbOKBagpaTUUHOI TOXHUOKH Ta
KOe(DILIEHTY KOPEJISIIII.

Y m’aTomMy po3niii BUKOHAHO AOCTiKeHHS (opM QyHKIINA KOpesLii CHTHAIIB,
OPUMHATUX PO3HECEHUMH TpHUiiMayamu, JJis PI3HUX BHUIAJKIB CMYTH 30HAYHOUOIO
CHUTHaly — BiJJ MOHOXPOMAaTHYHOTO [0 MIMPOKOCMyroBoro. I[IpomeMoHCTpOBaHO



e(eKTUBHICTh BUKOPUCTAHHS MIMPOKO- Ta HAJIIMPOKOCMYTOBUX 30HIYIOUYHX
CUTHAIIB IS CTBOPCHHS CHCTEM aKTUBHOTO amepTypHOro cuHTedy. IIpoBeacHO
EKCIIEpUMTAIbHE JIOCIIKEHHSI pOOOTH TaKOi CUCTEMH TPU HASIBHOCTI 30BHINIHBOTO
JoKepena 3aBagu. Po3paxoBaHO MOTEHINWHY JIIHIMHY PO3AUIBHY  37aTHICTh
paniozobpaxenb, (POPMOBAHUX MPOIMOHOBAHOIO CHUCTEMOIO aKTUBHOIO arlepTypHOrO
CUHTE3Y 3a PI3HUX YMOB.

VY BHCHOBKAX y3arajbHEHO MaTepiajid, OTPMMaHl aBTOPOM 3T1JHO MPOBEACHUM
JTUCEPTalliIfHIM  JTOCTIPKEHHSIM. BogHOYac CTHCII BHCHOBKM HAaBEJICHO IIICHSA
KOXKHOT'O PO3JILTY.

Huceprariitna po6ota oopmiieHa BianoBigHo 10 Bumor Hakazy MOH Ykpaiau
Bix 12 ciuas 2017 p. Ne 40 «IIpo 3arBepskeHHST BUMOT 710 O(POPMIICHHSI TUCEPTAIIii».

OnpuiirogHeHHs pe3yJ/bTATIB JMcePTALIHOI po0OTH.

HayxkoBi pe3ynbrati, OTpUMaHi 3100yBaveM IiJl yac poOOTH HaJ AUCEPTAILII€LO,
BUCBITJICH] Y § HAYKOBUX MpallsiX, cepe] IKUX:

— 1 crarts y HaykoBOMY miepiogudHoMy BujaHHi iHIo1 nepxkasu (CLLIA), sxa
THIEKCYIOTBCSI B SCOPUS Ta BiHECEHA 10 YyeTBepToro kBapTmwito (Q4) BIAMOBITHO 10
knacudikaiii SCImago Journal and Country Rank;

— 3 cTaTl y HayKOBOMY NEpIOJIMYHOMY BUJAHHI YKpaiHH, 110 1HAEKCYETbCA Y
SCOPUS Ta BigHeceHeno Tperboro kBaptwito (Q3) BiamoBimHO m0 Kinacudikarii
SCImago Journal and Country Rank, a Takox BKJIIOYEHOT0 Ha JIaTy OIMYyOJIIKyBaHHS
70 TEpeNiKy HayKOBHUX (paxOBHX BHUIAHb YKpaiHHW, IO PEKOMEHJOBaH1 10 JIPYKY
Buenoro paaomo HarnionansHoro aepOKOCMIYHOTO YHIBEPCUTETY
M. M. €. XKykoBcrkoro «XAl»;

— 4 nyOumikamii y marepiajgaX MIKHApPOJIHUX aHTJIOMOBHUX KOH(EpEHIIIH, 1110
BKJIFOYEHI JI0 MDXKHAPOAHOT HAYKOMETPUYHO1 0a3u Scopus.

OCHOBHI TIOJIO’KEHHS TUCEPTALIHHOI POOOTH TOMOBIATKCS 1 0OTOBOPIOBATIUCS
Ha MDKHApOJIHUX KOH(EpEeHIIAX:

— «IEEE Ukrainian Microwave Week» (2020 pik, XapkiB, YKpaiHa);

— «IEEE 3rd Ukraine Conference on Electrical and Computer Engineering
(2021 pik, JIsBiB, YKpaina);

— «IEEE 19th International Conference on Smart Technologies» (2021 pixk,
JIbBiB, YKpaiHa);

—«IEEE 16th International Conference on Advanced Trends in Radioelectronics,
Telecommunications and Computer Engineering» (2022 pik, JIsBiB-CrnaBchke,
VYkpaina).

Boanouac 3m00yBau oTpumaB 1 maTeHT YKpaiHM Ha BUHAXiA, IO MPOUIIOB
KBaTiiIKaIIHHY €KCIEPTU3y Ta OE3MOCepPeHbO CTOCYEThCS HAyKOBHX PE3YJIbTaTiB
JUcepTalii.



HaykoBi mparii 3q100yBadya MICTSTh aHaIi3 CYTHOCTI NPOOJIeMH JOCIIJIKEHHS,
OMMC MOro BHUKOHAHHS, 3aCTOCOBAHMX METOAIB Ta OOIPYHTOBaHI BHCHOBKH 32
OTPUMAaHUMH pe3yJbTaTaMu. Y MyOdiKalisX MOPYUIEHHS MPUHIUIIB aKaJeMIdHOi
JTOOPOYECHOCTI HE BUSBIIEHO — POOOTH € OPUTIHAILHUMU.

TakuMm ynHOM, HAYKOB1 pPe3yJbTaTH ONKCAHI B JUCEPTaIiiHIN poOOTI MOBHICTIO
BHUCBITJICHI Y HAYKOBHX IyOIIKaIlisgAX 3100yBaya.

Henmoustikn Ta 3ayBakeHHs 10 qucepTaniiiHOl po0oTH.

3a marepianamMu AUCEPTaLIMHOI pOOOTH MOKHA 3pOOUTH HACTYITHI 3ayBa)KEHHS:

1) PobGora 3aHanTo meEepeHaBaHTAa)XKEHA MaTEMaTHYHUMH BHpa3aMH Ta
IPOMDKHUMH po3paxyHkamu. Pazom 1iuMm, MaTeMaTU4H1 BUKIIAJKU Ta OTpUMaH1 Mpu
iX BHMKOHAaHHI pe3yJbTaTH MPAKTUYHO HE TMOSACHIOWThCS.  JlomimpHO Oyno 6
NEPEHECTH 3HAYHy YaCTUHY MaTEMaTHUKHU B JIOJIATKH, a B Tl POOOTH 30CepeauTUCS
Ha IPAKTUYHOMY 3HAYEHHI OTPUMAHHUX PE3YJIbTATIB.

2) ¥V Bcrynmi Ta miapo3mni 5.5 3raayeThcs TpO MIABUINEHY 3aBaOCTIHKICTH
pagiocucTeM Il BUMNAAKY BHUKOPUCTaHHS I[IMPOKO- Ta HAJUIMPOKOCMYTOBHUX
30HYIOUMX CUTHAJIIB, TPOTE JAETaIbHUI aHaTi3 I[bOTO TBEPAKEHHS HE BUKOHAHO.

3) ¥V mgpo3aimax 2.2 Ta 3.2 3ampoNOHOBAHO airoputMu (HOpMyBaHHS
300pakeHb, SIKU MEpe0avyaroTh PO3AUIEHHS IIUPOKOCMYTOBOIO MPOLIECY HA OKpeMi
CMyTH, IO 3a70BONbHAIOTE ymoBaM KMH, Ta nomanbmry oOGpoOky mnumie Ha
[EHTPaJdbHI dYacTOTi KOXHOI 3 HHUX. BomHOYac HE TMPHUAUISETHCS yBaru
€HEePreTUYHUM BTpaTaM, SIKi BHHUKAIOTh TP TOMY YH IHIIOMY CTYTI€HI HAOJIMKEHHS
0 IMX YMOB, SIKI BHU3HAYAIOTh CKIIAJIHICTh OOpOOKH, Ta iX BIUIMBY Ha POOOTY
CUCTEMH.

4) ImitamiiiHe MOIEIIOBAHHS BHKOHAHO JJII YMOBH AQHTEHHOI PEIITKH
KBaJpaTHOi (GOPMU 3 EKBITUCTAHTHO-PO3TAIIOBAHUMHU €IIEMEHTAMH, sKa € He
e(EeKTUBHOIO TpHU BHPIIICHHI 3a1ad amnepTypHoro cuHTe3y. [louimpHO Oyno 0
PO3IIISTHYTH OUTBIN CKIIaHI (POPMU aHTEHHUX PEIIITOK.

5) [linx 4Yac mOpPIBHSHHSA SKOCTI OTPUMAHOTO I 4Yac IMITallifHOrO
MOJIETIIOBaHHS IEPBUHHOTO Pai0300paKeHHS 3 BUXITHUM ONTHYHUM (Tadn. 4.1) He
3a3HAYEHO OJIMHHUIII BUMIPIOBaHb JJIsl PI3HUX MOKA3HUKIB SKOCTI. 30KpeMa, HaBeJIeHa
BEJIMYMHA CEPEAHBOKBAAPATUUHOT MOMIIIKH, MAaOyTh, 3aJIEKHUTH BiJ (OpMAaTiB JaHUX
y TOPIBHIOBAHUX 300paK€HHSX 1 Oy pi3HOIO JJIs PI3HUX (POpMaTiB.

6) TlopiBHSHHS TOTEHIIHHOI PO3AUIBHOT  3JaTHOCTI  3alPONOHOBAHOI
IIMPOKOIIOJIOCMYTOBOI CHUCTEMH AKTUBHOI'O alepTypHOTO CHHTE3Y 13 CHCTEMOIO 3
cCUHTEe3yBaHHsM anepTypu aHTeHu F-SAR (migposain 5.6) BUKOHAHO AyXe CTHUCIIO,
Majgo O CeHC HaBeCTH MPUKIAAN 300pakeHb (xoua O HAa MOJENSX), OTPUMAHUX 13

BUKopucTtanHaMm ogHodacHO AC 1 SAR, mo6 BizyanbHO MOPIBHATH IXHIO PO3AUIBHY
3/1aTHICTb.



BBakaro, 10 BHCJIOBJIEHI 3ayBaKCHHA HE € BU3HAYAJIBHUMH 1 HE 3MEHIIYIOTH
3arajibHy HayKOBY HOBHM3HY Ta IPAKTUYHY 3HAUYUMICTh PE3YJIbTATIB Ta HE BILIMBAIOTh
Ha [TO3UTHBHY OLIHKY JUCEPTaLiiHOi poOOTH.

BucHoBok npo auceprauiiiny po6ory.

Bpaxaro, mo mucepraiiiiHa pobora 3100yBada cryrneHs aokTopa inocodii
Llepue Enmyapna OunekciiioBuda Ha TeMy «ANEpTypHMil CHHTE3 300paXeHb 3
BUKOPUCTAHHSM IIMPOKOCMYIOBUX CUTHAJIIB» BHUKOHAHA HAa BHUCOKOMY HAyKOBOMY
PIBHI, HE MOpYIIy€ NPHUHIMIIB aKaJeMi4HOi A0OPOYECHOCTI Ta € 3aKiHYeHUM
HAyKOBHMM JIOCJI/DKEHHSM, CYKYIHICTh TEOPETUYHHUX Ta NPAKTUYHUX PE3YJIbTaTiB
SIKOTO  PO3B'A3y€ HAYKOBE 3aBIAHHS, ILI0 MAa€ ICTOTHE 3HAYEHHSA JUI rajysi
3HaHb 17 EnexTpoHika Ta TenekomyHikaiii. Jluceprarmiiina po6oTa 3a akTyalbHICTIO,
MPAKTUYHOK LIHHICTIO Ta HAayKOBOIO HOBHM3HOK ITOBHICTIO BIAINOBiZae BUMOram
YUHHOTO 3aKOHOJABCTBA VYKpaiHM, mo nependadeHi B m6 — 9 «llopsaky
NPUCY/DKEHHST CTyNeHs JOKTopa (uiocodii Ta ckacyBaHHS pIIICHHS Pa3oBoi
cremiani3oBaHoi BYEHOI paaM 3akjiaqy BHIIOI OCBITH, HAyKOBOi YCTaHOBHM IIPO
MPUCY/LKEHHS CTyIIEeHs 10KTopa (urocodiiy, 3atBepmkenoro [locranoBoro Kabinery
MinictpiB Ykpaiau Big 12 ciuns 2022 p. Ne 44,

3n00yBau Llepne Enyapa OnekciiioBiY 3aciyroBy€ Ha MPUCY/DKEHHS CTYICHS
nokropa ¢uiocodii B ramy3i 3HaHb 17 EnekTpoHika Ta TeleKOMYHIKaiii 3a
cnewianpHICTIO 172 TenekoMyHikalii Ta pagioTeXHIKa.
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