PEITEH3IA
Ha JHCepTaIlifiHy poOoTy
Bmacenka J[mutpa CepriifioBuya
Ha TeMy «OTnTuMi3alis BTOPHHHOTO IIPOCTOPOBO-9AaCOBOI0 0OpOOIEHHS CUTHAIIB B
AepOKOCMIYHUX KOTHITUBHHUX pajiapax paaio0adeHHsI»,
IpeICTaBlIeHy Ha 3J00yTTA CTYIICHS JOKTopa ¢iaocodii
B raiy3i 3HaHb 17 EnexkTpoHika Ta TeJIeKOMYHIKaIlli, CIeialbHICTh
3a creniaiabHIcTIo 172 TemexkomyHIKaIii Ta paaioTeXHIKa

AKTyaJIbHICTh TEeMH JJHCepPTAIIil.

Mertoan AHCTAHIIHHOTO 30HAYBAHHS 3€MJl INIHPOKO BHKOPHCTOBYIOTHCH Y
OaraThbOX ITUBUIBHHUX Ta BIHCHKOBHX cepax. IHdopmariisa, oTpumMaHa B ONTHIHOMY,
iHppadepBOHOMY Ta pajiojiama3oHax, J03BOJIA€ OTPUMYBATH JIaHI IIPO CTaH
atMochepH, TIOBEPXHIO 3eMiIi, il MMapaMeTpH Ta XapaKTepUCTHKU. BaXiIuBo
IMIIKPECIUTH 3HA4YeHHS pajliofialla3oHy, SAKHil 3abe3medye 30ip iH(popmamii
He3aJIe)KHO B1J] IOTOJJHUX YMOB 1 9acy JOOMH.

OmauMu 3 HAUMOIMHMPEHIMHUX OOpPTOBHX pPaIOCHCTEM JUIA JUCTAHIIITHOTO
30HAYBaHHS € pajlapd 3 CUHTE30M amepTypu aHTeHH. lIpoTe CyTTEBHUM HeJOIIKOM
TaKUX CHCTEM € TIIPOTUPIYYA MDK INMHPHHOI CMYTH OTIJIAQy Ta BHCOKOKO
a3UMyTaJbHOIO PO3UIHLHOIO 3/IaTHICTIO. PO3IMUpeHHs 30HH OIVISAY 3a JOIIOMOTOKO
CHHTE3y alepTypu 3a MJaIbHICTIO NOTpeOdye 3HIDKEHHS YacTOTH MOBTOPEHHS
IMITyJIbCIB, IO MPU3BOAHUTH JI0 HEOJHO3HAYHOCTI BHMIPIOBaHb 32 a3UMYyTOM, a JUIA
CTBOpEeHHSI Oe3lepepBHOI, OJHOPITHOI Ta JOBroi amepTypH B3JIOBX TpPAaEKTOpIi
IIOJILOTY JITAIBHOI'O0 alapaTy HeoOXigHO 30UIBIIYBAaTH YacTOTy IIOBTOPEHHS
IMITYJIBCIB, IO CIIPHYHHAE HEOJHO3HAYHICTh BUMIPIOBAaHb 3a JalIbHICTIO.

Y  nmucepramiitHomy pocmimkenHi Bmacenmka J[.C. ansd BHpIMIEHHS IHOTO
IIPOTHPIYYS TIPOIOHYETHCS BHKOPHCTAHHSA KOHICIINI KOTHITHBHHUX pajapiB, SKI
nepen0avgaroTh aJalTHBHE HAJAlITYBaHHS IiepefaBada, IpuiiMada Ta ¢da3oBaHOL
AHTCHHOI PEIIITKH, BHKOPHCTAHHS ITONEPEOHBO BimoMoil iHdopwmalii mpo 001acTh
CIIOCTEPEXKEHHS Ta HasBHICTh 3BOPOTHOTO 3B'SI3KY MK Ilepe/laBadyeM Ta ImpuiiMadeM.
B Toif ’xe wYac mpHHIHAIH POOOTH OITBITOCTI TaKWX pajapiB 3acHOBaHI Ha
EBPUCTUYHHX METOJ[aX, IO € y3arajJhbHEeHHSM IPAaKTHYHOTO JIOCBITy CTBOPEHHS Ta
eKCIUTyaTallii pajapiB 3 CHHTE30M anepTypu. TakoX BIJICYTHS ITUTICHA CTaTHCTHYHA
TEOpisl CHHTe3y paJlioCHCTeM, sKa O ONHCyBalla aIrOPUTMH AJalTHBHOTO
HAJIANITYBaHHS TeHepaTOPiB ONOPHUX CUTHAIIB Ta IPUIIMAYiB..

ToMy 3ajmaga CTaTHCTHYHOTO CHHTE3y OINTHMAJILHUX METOJIB BTOPHHHOTO
IIPOCTOPOBO-9ACOBOTO OOpOONEHHS CHTHAIIB B aepPOKOCMIYHUX KOTHITHBHUX
pamapax i1 (GOpPMYBaHHS BHCOKOSKICHUX pajio300pa’KeHb IIOBEPXOHB, IO
BHDIIIY€EThCA B JIaHiil poOOTi, € HAJ3BHYANHO aKTyalbHOIO Ta Ma€ 3HAYHY HAYKOBY
HOBHU3HY.



Oninka oOIpYHTOBaHOCTI HAyKOBHX pe3yJbTaTiB AucepTalii, iX JocTroBipHOCTI
Ta HOBH3HH.

[lizxia 1o IpoOBeICHHS JTOCIKEHHS, BUKOPHCTaHUI 3700yBadeM, 3aCHOBaHHIT
Ha IIOEJHAHHI CTaTUCTUYHOI Teopli CHHTE3y OITHUMAJIbHUX METOAIB OOpoOKH
CUTHAJIB Yy pajJlocHCTeMax Ta Teopli HeMHINHOI ¢uIbTpalii 1 BTOpUHHOI 00poOKH
curHaiiB. J[OCTOBIPHICTH OTPHUMaHHUX pe3yibTaTiB Oyila MIATBEp)KeHa 3a
JTIOTIOMOTOI0 KOMIT'FOTEPHOTO 1IMITAIIITHOTO MO/IETFOBAHHS.

Takox TOCTOBIPHICTHP HU3KH OTPHMAaHHX pe3ylbTaTiB OyJia MiATBEp/DKEHA B
Me)KaX HayKOBO-JIOCIHiIHOI poboTu «OCHOBH Teopii MPOEKTYyBaHHSA aepOKOCMIYHUX
KOTHITUBHUX paJiapiB 3 OINTHUMAIBHOIO IPOCTOPOBO-4AaCOBOK OOpPOOKOIO CHUTHAIIB,
PO3IIHPEHOI0 30HOI0 OTJIIAY 1 BHCOKOIO IPOCTOPOBOIO PO3JIUILHOIO 3IaTHICTION,
(NeJTP 01200102082, 2020-2022pp.).

HaykoBa HOBH3Ha pe3ynbTaTiB JUCEPTAIUITHOTO JOCHIDKEHHS IIOJISATae B
HACTYITHOMY:

1) oTpmmana pO3BHTOK KOHIEMITIA ITOOYJOBH aepOKOCMIYHHX KOTHITHBHHUX
pagapiB (GopMyBaHHS paJiloOJIOKAIIHHUX 300pakeHb IOBEpXHI, IO Ilepeadadae
BUPIIMICHHS ONTHMI3AMINHOI 33/1adl CTATHCTUYHOTO CHHTE3Y aJITOPUTMIB BTOPHHHOTO
IIPOCTOPOBO-9aCOBOTO OOpOOJIEHHS CUTHANIB 3aJJIsi ONTHMAJIBHOTO O00'€HAHHS B
€IUHIH CcHCTeMi aJalTHBHOrO OararokaHalbHOTO IIepejiaBada, aJIalTHUBHOTO
OaraToKaHaJIbHOTO IIpHiiMada, ¢a3oBaHOI AaHTEHHOI pEINTKH, JAUHAMIYHOI 0a3u
JTAaHUX MPO HABKOJUIITHE CEPEIOBUIIE Ta IHTEIEKTYaJIBHOIO IIPOIIECOPY;

2) BOeplIe CHHTE30BAaHO ONTHMAJIBHUI METOJ BTOPUHHOTO OOpOOIEHHA
IIPOCTOPOBO-9aCOBUX  CHTHAIIB B  Aa€pOKOCMIYHUX  KOTHITUBHHX  pajiapax
pamioOaveHHS MIICTIUIBHOI ITOBepXHI. HOBHMII MeTOJ BHKOPHCTOBYE aIIpiOpHY
iHbOpMaIlIF0 TPO MNOTOYHHI CTaH HABKOIMIIHBEOIO CEPE/IOBUINA Ta pPe3yJIbTaTH
IIOIIepPEe/IHIX PaJloIOKAIIITHIX CIIOCTEPEIKECHD IIOBEPXHI 3eMUII;

3) BmepIme BHpIIICHA ONTHMI3AIlliiHA 3aJada CHHTE3yY IH(POBHUX aJITrOPHUTMIB
¢dbubTpamii KOMIUIEKCHOTO Koe(illieHTa pPO3CIIOBAaHHSA IIIJICTHIRHOI IIOBEpXHI B
OOpPTOBHX aepOKOCMIYHHX KOTHITHBHHX paJapaxXx pamio0adeHHs. OTpHMaHI HOBI
ONTHMAaJbHI OIepallii J03BOJIOTH IIPAKTHYHO peali3yBaTH BTOPHHHE 00poOIeHHS
CHUTHAJIIB B aePOKOCMIYHIUX KOTHITUBHUX Pajlapax;

4) yJIoOCKOHAJIEHO TPHHITHITA TTOOYIOBH aepOKOCMIYHHUX PaJiapiB pajTio0adueHHs
IiJICTIUIBHOL ITOBEpXHi, IO peaji3yioTh CHHTE30BaHUI METOJ] BTOPHHHOTO
00pOOJIeHHS TIPOCTOPOBO-YACOBUX CUTHAIIB, BPaXOBYIOTH BCi HEOOXIHI CKJIAJIOBI
KOTHITHBHOTO pajapy Ta JO3BOJIIIOTE (OPMYBATH BUCOKOSKICHI Pajl0JIOKAIlIHHI
300paKeHHS MTOBEPXHI 3eMJIl.

OT1xe, B TUCcepTaIliiiHill poOOTI IOCTABIICHE HAYKOBE 3aBJIaHHS PO3POOJICHHS Ta
JIOCTIIJDKCHHSI METOJIIB BTOPHHHOTO TIPOCTOPOBO-YAaCOBOTO OOpPOOJICHHS CHTHAIIB B
AePOKOCMIYHHUX KOTHITHBHHX pajiapax paaio0adeHHS BHKOHAHO IMOBHICTIO, 3400yBad
ITOBHOIO MI1POIO OBOJIOJIIB METO/IOJIOTIEI0 HAYKOBOI JISUTLHOCTI.



Oninka 3MmicTy aucepTamii, Il 3aBepHIeHICTh Ta JOTPHMAHHS NPHHIIHINB
aKaJ eMiuHOI J00POYECHOCTI.

3a cBOIM 3MICTOM JucepTalliiiHa pobora 3700yBada Biacenka J[. C. moBHICTIO
BiamoBijae CTaHgapTy BHINOI OCBITH 31 cmerianbHocTi 172 TemexkomyHIKamii Ta
paJloTeXHIKa Ta HalpsAMKaM JOCIDKEHb BIAIOBIIHO JO OCBITHBOI IIpOrpaMH
«TemexomyHIKaIli Ta pa{IOTEXHIKa.

Juceprariiiina poOOTa € 3aBEepIICHOK HAYKOBOK IMpamer 1 CBIAYATH TIPO
HasIBHICTh 0COOHCTOTO BHECKYy 3700yBaua y HaykoBuil HampsiM 17 EnexTpoHika Ta
TEJIEKOMYHIKaIii.

PosrmsiHyBIIM  3BIT ITOIOHOCTI 3a pe3yibTaTaMH IEPEBIPKH JIHCEpTaIiiiHOl
poOOTH Ha TEKCTOB1 CIIBIIAIIHHSA, MOXHA 3pOOHTH BHCHOBOK, IO JHCEpTaIliifHa
pobora Bmacenka JImutpa CeprifioBuda € pe3yiabTaTOM CaMOCTIHHHX JIOCIIKEHb
3/100yBada 1 He MICTUTh €JIEMEeHTIB (aabcudikaliii, KOMIIAIii, pabpukarii, riariaty
Ta 3amo3WdeHb. BUKOpHCTaHI ifiei, pe3yiabTaTd 1 TEeKCTU IHIMHUX aBTOPIB MAalOTh
HaJICKHI ITOCUJIAHHA Ha BIJIMIOBIIHE DKEpelIo.

Texct pykomucy paucepramiiiHoi poOOTH HE MICTUTh O3HAK TMOPYIICHHS
IIPUHITUITIB aKaIeMIgHOI JOOpOYeCHOCTI

MogBa Ta cTHJIb BHKJIA[ICHHS pe3yJIbTaTiB.

Juceprariiiina poOoTa HamHcaHa YKPalHCBKOIO MOBOK 3 JIOTPUMaHHIM
HAayKOBOT'O CTIJII0 Ta KOPEKTHUM BHUKOPHCTAHHSAM 3arajbHOHAayKOBHX 1 (haXOBHX
TepMiHiB. PoO0oTa Mae JIOTIYHY CTPYKTYpPY, TCOPETHYHI Ta MPaKTHYHI ITOJOXKEHHS Y
HII BHKJIAJECHI IIOCIIJIOBHO, € IIOBHHMH Ta PO3KPHBAIOTh T'OJIOBHI HAyKOBI 11€l
aBTOpa.

Jlucepraliisi CKIIaJlaeTbCcs 3 BCTYIY, YOTUPHOX PO3JUIB, BHCHOBKIB Ta CITHCKY
JiTepaTypH Ta OJHOTO JOJAATKY. 3arajlsHuil o0csar qucepTaiii 143 cTopiHKH.

VY BcTymi 00TpyHTOBAHO aKTyaJIbHICTE BHOPAHOI TEMH JOCIIDKCHHS, IIPOBSICHO
3araJlbHHA  aHal3 ICHYIOYHX CHCTEM JUCTAHIIIMHOTO 30HAYBaHHA 3emlIl 3
CHHTE30BAaHOIO alepTypol0 aHTeHH Ta KOTHITUBHHUX CHCTeM. Bka3zaHo MeTy
JIOCHTIKEHHST Ta OKpecJIeHO OKpPeMi 3aBJaHHS, BUKOHAHHS SKHUX JIO3BOJUTH JOCATTH
miei MeTH. Y poO3/i TakoXX HaBeJeHI eJeMEeHTH HAayKOBOI HOBH3HH Ta OIHCAHO
HayKOBO-TOCHITHY POOOTY, B paMKaX SKO1 3ICHIOBATIOCS JTOCIIKSHHS.

Ilepmii po3 T poOOTH MPHUCBSYSHUI OTIAAY KOHIIENIT] KOTHITHBHHUX PajiapiB.
V HBOMYy HpecTaBiIeHI OCHOBHI CTPYKTYPHI €JIEeMEHTH KOTHITHBHHX paJapiB 13
cuHTe30BaHoI0 anepTyporo (PCA). Po3rmsaayTo pi3HI IMIAX0IH Ta MOXKIIHBI peaizalii
OKpPEMHUX KOMITOHEHTIB KOTHITHBHUX PaJiOJOKAIIIHUX CHCTEM, a TAKOXX HaBEJIEHO
OPUKIAAN peamizamii ICHYIOYHMX KOTHITHBHHUX pajiocucTeM. Haromomeno Ha
HeOOXiTHOCTI PO3BHTKY OCHOB CTATHCTHYHOI TeOpii JJISI CTBOPEHHS OITHMAILHHUX



METOIIB BTOPHHHOI IPOCTOPOBO-4acOBOI OOpOOKH CHTHaliB y OOpTOBHX
KorHITUBHUX PCA.

Y apyromy po3aull JOCTKEHI METOAM KOTHITHBHOI OOpOOKH CHTHANIB Ta
IpEe/ICTaBIeHO TPUKIATU E€BPHUCTHYHOI peamizaimii KOTHITUBHHX pajJapiB 3
CHHTE30BAHOIO amepTyporo. 3BakaloYU Ha BIJICYTHICTH €UHOI Teopli CHHTE3Y
KOTHITUBHUX paJiapiB i JUCTAHIINHOTO 30HAYBaHHA, OYyJIO 3aIpONOHOBAHO
BUKOPHUCTAaHHA MaTE€MaTHYHOTO alapary HeMHINHOI (uIbTparii SK ocHOBU. byio
chopMyIbOBaHO ONITHMI3AMINHY 3a/1ady, BU3HAYCHO MOJICNI CHTHAIB 1 CTaTUCTUYHI
XapaKTEPUCTUKU NIYyMiB, a TAKOX PO3B'S3aHO MOCTABIEHY ONTUMI3aliiHy 3a/1a4dy. B
pe3yabTaTi PO3POOJICHO CTPYKTYPHY CX€My KOTHITHBHOTO pajapa jisi OIHKU
KOT'€pEHTHOTO Pajiio300paKeHHA MiJICTUILHUX TOBEPXOHb.

VY TpeTboMy pO3/UIl pO3p00JICHO JUCKPETHHI alrOpUTM HeliHiitHO1 QuIhTpamii
JUI1 BH3HAYEHHS KOMIUIEKCHOTO KoediIlieHTa BUII3epKaJeHHA TMoBepxHi. ILlei
ATOPUTM  BKIIIOYA€ QJIallTHBHE HaNAaITYBaHHA IlepeJaBada, ONTHUMAalIbHHIT
JUCKPUMIHATOp, ONTUMAIBHI (PUIBTPH, a TaKOX BpaxOBye ITOXHOKH (UIBTpaIrii.
OtpumaHi pe3ynbTaTH OyIM BUKOPUCTaHI I CTBOPEHHS pPEKOMEHJAIliil IIoJ0
PO3pOOKH KOTHITHBHHX OOPTOBHX pajapiB JUCTAHIIITHOIO 30HAYBAaHHA 3 aHAJIOrO-
i POBUM EPETBOPEHHAM IIPOIIECIB.

VY 4deTBepTOMY PO3/ILII MPEJCTABICHO CTPYKTYPHY CXeMy KOTHITUBHOTO pajiapa
a€pPOKOCMIYHOTO Oa3yBaHHA 3 ONTHUMAJLHOIO IPOCTOPOBO-YAaCOBOIO OOPOOKOIO
curHamiB. JleTalbHO OIHCAaHO oOIllepallii, M0 BHKOHYIOThCA B ONTUMAaJIbLHOMY
ITHCKPUMIHATOPl IJ dYac Yy3ro/KeHoi (iabTparii BHCOKOYAaCTOTHHX KOJIHBaHbB,
OpUITHATHX AHTEHHOIO DENITKOI0, 3 OJUHHYHUM CHUTHAJIOM. PO3IIIIHYTO OCHOBHI
eTaIll IICPBUHHOI 0OpOOKH CHTHAIIB, Pe3yJIbTATH KOl IPOXOIATE Yepe3 (PLIBTpaIiro
B ONTHUMaJIbHOMY po3mmpeHoMy ¢uibTpi Kanmana. IlpoBemeno imiTarmiiHe
MOJICTIIOBAHHS Ta TOPIBHAHHSA KOTE€PEHTHUX  paJloJOKaIlIHHUX  300pakeHsb,
OTPUMAHUX 32 JIOIIOMOTOI0 KIIACHUYHUX pajJapiB 3 AaHTEHHHUMH peNIiTKaMH Ta
KorHITUBHUX PCA.

Y BHCHOBKax NiICYMOBAHO Pe3YyJIbTaTH, OTPHUMaHI aBTOPOM Yy IIPOBEICHOMY
IHCEPTAIlIiHOMY JOCHIDKeHHI. KpiM TOro, KOpOTKI BHCHOBKH HaBEICHI IIICIIA
KOXHOTO PO3JILTY.

Jluceprarriitna po6oTta oopmiena BiIMOBITHO g0 BUMoT Hakazy MOH Vkpainn
BT 12 cigasg 2017 p. Ne 40 «IIpo 3aTBeppKeHHS BUMOT JI0 O(OPMIICHHS JTUCEPTAIIii».

OnpuiaroIHeHHs pe3yJbTAaTIB JHCEPTAIIHHOI pOOOTH.

HaykxoBi pesymsTaTH gucepTamii BHUCBITICHI: y 4 HAYKOBHX ITyOJIKaIlisIX
3/J00yBada, y MeplOJUYHUX HAYKOBHX BHJAHHSX, 3 SKHX 3 cTaTl y BHJAHHAIX
IIPOIHJIEKCOBAaHUX Yy 0a3i gaHmx Scopus, BIIHECEHHX J0 TpPeThoro kBapTmio (Q3)
BiamoBiHO Ao kiacudikami SCImago Journal and Country Rank; y 2 marenTax Ha
BHHAXIJ[, 0 NPOMIUIN KBadiiKamiifHy eKCIepTH3y Ta O0e3M0oCcCepeIHbO CTOCYIOThCS



HAayKOBHX pe3yJIbTAaTIB JHCEPTAIlii; TAKOXX pe3yJIbTaTH JUCepTaIlii Oyau ampoOoBaHi
Ha 3 HayKoBHX (axoBHUX KoH(pepeHIax. 3mo0yBau jqomoBiaB Ha «IEEE Ukrainian
Microwave Week» (UkrMW 2020), «IEEE 3rd International Conference on System
Analysis & Intelligent Computing» (SAIC 2022), «The 12th International Conference
on Dependable Systems, Services and Technologies» (DESSERT 2022).

Taxkum 9nHOM, HayKOBI pe3yJIbTaTH OMHCaHI B JUCEPTAIiiHIi poOOTI MOBHICTIO
BHCBITJICHI Y HAYKOBHUX ITYOIIKAITIAX 3700yBada.

Henouiku Ta 3ayBaskeHHsI 10 JUcepTaniiiHol podoTH.

1. B mmposaumi 1.3 mpencraBieHi NPHKIAIH peanizarli KOTHITHBHHX
paJloCUCTeM, OJIHAK OyJIHM HaBeJeHI JIUIIE JICSIKI 3 XapaKTEepPUCTUK, HEOOXIJHUX IS
OIIIHKM SKOCTI IX pOOOTH, TaKOXX BIICYTHE MOPIBHAHHSA IX XapaKTepHCTHK 3
KJIACHYHUMH paJlapaMu.

2. OmHEM 3 KOMIIOHEHTIB KOTHITHUBHHX PaJIIOCHCTEM € JIHHAMiYHa 0a3a JaHuX,
IIpOTe B JaHIi poOOTI He KOHKPETH30BaH1 ¢opMaT JIaHUX, SK1 B HI 30epiraroTcs Ta
MeXaH13M BHECEHHS HOBUX JIaHHX.

3. ¥V po6oTi 3aniponoHOBaHO alTOpUTM (PUIBTpaIii KOMIUIEKCHOTO KoedilieHTa
pO3CIIOBaHHSA IIACTIWIBHOI IIOBepXHI Ha ocHOBI ¢umpTpa Kammana, ojHak
BUKOPUCTAHHSA JIaHOTO (PIIBTPY Ma€ MEeBHI CKJIATHOII JIJIT BUIIAIKY KOJH 3aJICXKHICTD
cTaHy 00’€KTa CIIOCTEepPEKEHHA B1J] 9acy BiJIoMa HEITOBHICTIO.

4. VYV cuHTe30BaHIH B poOOTI CTPYKTYpHIH cXeMi OOpPTOBOrO KOTHITHBHOIO
pajlapy IpPONMOHYEThCA BUKOPHUCTOBYBAaTH AaHTEHHY pPEINITKY, B TOH JKe dYac He
KOHKpeTH30BaHa hopMa Ta reOMETPisl TAKO1 aHTEHHOI PElTiTKH.

BBaxaro, 1110 BUCIIOBIICH] 3ayBa)K€HHS HE € BH3HAYaJIbHUMU 1 HE 3MEHINYIOTh
3arajibHy HayKOBY HOBHU3HY Ta MPAaKTHUYHY 3HAYUMICTH Pe3yIbTATIB Ta HE BIUIMBAIOTH
Ha II03UTHBHY OITIHKY JHCEPTaIllitHOI pOOOTH.

BHCHOBOK Ipo THcepTAliHHY po0oTYy.

BBaxkaro, mo aucepTamiiiHa poOoTa 3100yBada CTYIEHA JOKTOopa ¢urocodii
Bnacenka JImutpa CepriifioBuda Ha TeMy «ONTHMI3amisd BTOPHHHOTO IIPOCTOPOBO-
YacoOBOTO OOpOONEHHS CHTHaAMB B aepOKOCMIYHUX KOTHITHBHHX  pajapax
pasio0aveHHs» BUKOHAHA HAa BHCOKOMY HAyKOBOMY PiBHI, HE MOPYIIY€E TIPUHITUAIIR
aKaJeMITHOI TOOPOYECHOCT] Ta € 3aKIHYeHHM HaYKOBHUM JIOCIIIKEHHIM, CYKYITHICTE
TEOPETUYHUX Ta MPAKTUYHHX Pe3yJbTATIB SKOTO PO3B'S3ye HAyKOBE 3aBJAaHHSI, IO
Ma€ ICTOTHE 3HAYEHHs JUIS Taily3l 3HaHb |7 EnekTpoHika Ta TeJIeKOMYHIKAIIL.
JucepTariitna poOoTa 3a aKTyaJbHICTIO, IPAKTHUYHOKIO IIIHHICTIO Ta HAYKOBOIO
HOBHU3HOIO TIOBHICTIO BIJITOBiJ]a€ BUMOTaM YHHHOT'O 3aKOHOJABCTBAa YKpaiHU, IO
nepenbaveni B m.6 — 9 «llopsaky NpHUCYKEHHsS CTyIeHs AokTopa (¢uiocodii Ta
CKacyBaHHs DIIICHHS pa30BOI CIIEIiali30BaHOI BUCHOI paji 3aKjIay BHUIOI OCBITH,



HAYKOBOI yCTAHOBU NP0 NPUCYMAKEHHS CTYIIEHs JOKTopa (dinocodii», 3aTBEpAKEHOr0
ITocranosoro Kabinery MinicTpiB Ykpaiau Bin 12 ciuns 2022 p. Ne 44,

3n00yBau Bracenko JImutpo CepriiioBud 3aciiyroBye Ha IPHUCYIKEHHs
cTyneHs: Aoktopa ¢inocodii B ramysi 3HaHp 17 EnexTpoHika Ta TenekoMyHIKalii 3a
cneuianpHicTio 172 TenexomyHikauii Ta pagioTexHika.
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