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MepeKax MiCTa NIJIIXOM BUKOPHUCTAHH BiIOHTTS paliOXBIIb MLTIMETPOBOTO
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B rarysi 3HaHb «17 EnekTpoHika Ta TelleKOMyHIKaIlih»
3a crenianbHIcTIO «172 TenexoMyHIKaIlii Ta paioTeXHIKa»

AKTyaJIbHICTh TEMH JHCEPTAILiL.

be3npoToBl ceHcopHi Mepexi Ta cepsicu Intepuery peueir (IoT) BM3HA4aIOTH
HOBMM pIBEHb B3a€MOJII 3 HAaBKONMIUHIM cepemoBumeM. L{i Mepexi CTaloTh
KJIIOYOBUM 1HCTPYMEHTOM [UIS BUPIIIEHHs PI3HOMAHITHHUX 3aBJaHb — IOYMHAIOYH BijI
CKOJIOTIYHOTO MOHITOPHHTY [0 YIpPaBIiHHA MICBKOIO iH(QPACTpYKTypow Ta
MiABMINEHHA piBHA Oesneku. OOMIH JaHUMH MK PO3IOIIICHHMH CEHCOPAMH
3abe3neyye B3a€MOMII0 3 IPUCTPOSAMH Ta 00 €KTAMH OTOYYIOUOrO CEPENOBHMINA.
OcTranHIM 9acoM, KUIBKiCTh IPHCTPOIB 3 TOCTYIIOM [0 TEIEKOMYHIKALIHHUX MEpex
HOCTIHHO 3pocTae. AJle Ci 3a3HaYUTH, [0 OUIBLICTH KIHIEBUX IPHCTPOIB
301IBLIYETRCS y MiCTaX, Je € BUCOTHA 3a0y/10Ba, pi3SHOMAHITHI 3aBajiy Ta IIyMH. A B
JESIKUX BHIIAJKaX, HEMOJXKJIIHBICTH OPTaHI3yBaTH CYIIbHE IIOKPHTTA 0a30BHMH
cranmiamMy. Lle mpUKnaaM NEKUIBKOX Ipo0iieM, SKHX ICHye mme Oarato. Aje, IHUpOKe
3aCTOCYBaHHA MEPEXK 5-TO IMOKONIHHA MOXKYTh BUPIIIUTH YaCTHHY TAaKHX MPOOJIEM.
IIpoTe 4epes CKIaIHICTE Ta HEOJHOPIAHICTh CydacHHX Mepex, HeOOXiNHO InyKaTh
YHIBEpCalbHi MIXOAH 0 HOTIMIIEHHS MOXIHBOCTEH MEPEK PaIiofoCTyITy, 30KpeMa
JOCTIPKYBaTH  OCOOIHMBOCTI  IIOMMPEHHA Ta  MOMKIHMBOCTI  BHKOPMCTAaHHS
HEJILIEH30BaHOr0 MUIIMETPOBOTO Jiana30Hy XBWib. | came 11 3a1a4a €, Ha JaHUH yac
BaYKJIMBOIO 1 aKTYaJILHOIO.

Oninka o0o0IPDYHTOBAHOCTI HAYKOBHX pe3yJbTarTiB  jgucepramii, ix
JAOCTOBIPHOCTI T2 HOBU3HU.

HayxoBa HOBH3HA pE3yJibTaTIiB AHCEPTALIMHOTO MOCHIPKEHHS IIOIATaE B
HACTYITHOMY:

- B po6oTi oTpuManyu moJanbMIAil PO3BHTOK TEOPETHYHI MOCIIIKEHHS MO0
BUKOPUCTAHHSI CTIILHUKOBOI MEpEXi II'iTOr0 TOKONIHHS B CEHCODHHX MeEpekax,
30KpeMa BHKOPHCTAaHHS MuIMeTpoBoro niamazony 60-65 I'Th, mig minBumeHHS
AKOCTI Ilepefadl CHUTHalTy, PO3MIMPEHHS YacTOTHOIO pecypey, IiIBHINEHHS
MIPOITYCKHOT 3AaTHOCTI TEJIEKOMYHIKAIIIIHIX MEPEK.

- ABTOpOM 3aIllpOIIOHOBAHO 3aCTOCYBAHHS CYIIEPIIO3HINI Ta BIiXOHTTS mIA
IIOCHJIEHHS. CUTHAly B MUTIMETpoBOMY E-jliamaszoHi pagioXBHIIE CEHCOPHHX MEDEK,



AKI BHKOPDHCTOBYIOTBCS B MOOUIBHHX CHCTEMax MICBKOro cepemosumia. Ile nae
MOXIIMBICTh PO3LIMPUTH 30HY IIOKPHTTA a00 3MEHIUUTH CHEPrOBUTPATH Yy
IpHIAMaNIbHO-TIEPEaBATTEHIX IIPHUCTPOSIX.

- ABTOpDOM BIIEpIIE OTPHUMaHO MOJENb paJiOKaHATiB, SKa JO3BOJIIE
MOJEIOBATH INPOXOJ/UKEHHS CHTHANIB MimiMerpoBoro miamazony 60-65 I'Trp
TEJCKOMYHIKaIIiHUX CHCTEM Yy MICTi 3 ypaxyBaHHAM BigOuTTs. KpiM Toro, Ha ocHOBi
MOJENl pPO3pO0IEHO METONWKY MJA IIOKPalleHHSA MPOXO/DKEHHS CHIHAIy |
MIIBHUINEHHS AKOCTI HOro MpUHOMy B TEIEKOMYyHIKalliHHUX CHCTEMaX MiIMETPOBOrO
Jiana3ony kaHamB 5G.

Omxe, B aucepTauiiiHii poOOTI IOCTaBJIeHE HAYKOBE 3aBAaHHI BHKOHAHO
TIOBHICTIO, 3/100yBay II0BHOIO MipOIO OBOJIOJIB METOJOJIOTI€I0 HAYKOBOI MisJIBHOCTI.

Oninka 3micTy aucepramii, il 3aBeplneHicTb Ta JOTPHMaHHS NPHHIHUIIB
aKajeMi4Hol J100poYeCHOCTI.

3a cBOIM 3MICTOM JucepTaniiiHa pobora 3m00yBaua JlaBpinenka B. C. mosHicTO
Bignosigae CTaHgapTy BUINOI OCBiTH 3i crmemiampHOCTI «172 TenexkomyHikarii Ta
pajioTeXHIKa» Ta HaIpsAMKaM OCIHIPKeHb BIAMOBIAHO JO OCBITHBOI HpOrpamMm
TenexomyHikarii Ta pagloTeXHiKa.

Hucepraitiiiia poboTa € 3aBepIICHOI0 HAYKOBOIO TIPAIel0 1 CBiQYHTE MPO
HAsBHICTh OCOOMCTOrO BHECKY 3700yBaya y HAyKOBMM HAlpsM TeleKOMyHIKamii Ta
paIioTEXHIKa.

PosrngnyBmm 3BiT MONIOHOCTI 3a pe3yiabTaTaMM MEPEBIPKH AHMCEPTALiiHOT
pobOTH Ha TEKCTOBi CIiBIIAiHHA, MOXKHa 3pOOHMTH BHCHOBOK, LIO JMCEpPTAIiiiHa
pobora JlaBpineHka B. C. € pe3ynpTaToM caMOCTIHHHX JOCHIIKECHB 3M00yBaya i He
MICTHTh €JleMeHTIB  ¢anbcudikamii, xoMmirsmii, ¢abpukarii, iariaty Ta
3aI103UYeHb. BUKOpHCTaH] 171ei, pe3yIbTaTH 1 TeKCTH 1HIIMX aBTOPIB MAIOTh HAJEXkKHI
MOCUJIAHHA Ha BIAIIOBIIHE JHKEPEIIO.

Moga Ta CTHIbL BUKJIA/IeHHS pe3yJIbTaTiB

HucepraniiiHa po6oTa HamucaHa yYKPaiHCBKOK MOBOIO, BUKJIAJEHA [IOCIIIOBHO,
JOCTYIIHOIO MOBOIO 3 BHKODHCTaHHSIM 3arallbHOIPHHUHATOI TepMiHONOrii 0e3
CYTTEBUX TEXHIYHUX MOMHUJIIOK.

JucepTamis CKIAJa€Thess 3 BCTYNy, TPHOX PO3AUIIB, BHCHOBKIB, CIIHCKY
BUKOPHCTAHUX JDKEPEN Ta JOJATKY. 3arajlbHui obcsr aucepTarii 151 cTopinka.

Y BeTyIll BUKOHAHO OOIPYHTYBaHHA aKTyaJbHOCTI 00paHoi TeMH JucepTaIiiHoi
po0OTH: TOSACHEHA BaXIUBICTH OE3APOTOBUX CEHCOPHHUX MEPEK Ta OKPECIEeHO
CKJIJHOIIl 3 KOTPUMH CTHKA€ThCS Ta MOXKE 3IiTKHYTHCSA B MaiOyTHBROMY raiysb
[ndopMaIiiiHO-KOMYHIKAIIIHUX TEXHOJOTiH. I3 PO3BHTKOM KPHTHYHO BaKJIMBUX
IoT-cepBicie Ta 30iIbIIEHHAM O00CATY [JaHUX 3pOCTa€ MOMHUT Ha IPOMYCKHY
3[aTHICTh, TEXHIYHI 3acO0M Ta eHeprifo, poOJIAYM BHUKOPUCTAHHS YACTOTHOTO



pecypcy MITIMETPOBHX XBHJIb KIIOUOBHM IS ITABMINEHHS IIBHIKOCTI T4 SKOCTI
OesaporoBoro 3B’a3Ky. IIpoTe, MimiMeTpoBWil Hiama3oH 3ycTpiyae NEPEIIKOTH Y
BUIJIA/Il BUCOKOTO PiBHA 3aTyXaHHS CHTHAIB Ta YyTIHMBOCTI J0 MEPEIIKO/, 0COOIHBO
B MICBKOMY CEPEINOBHII 3 HOr0 BHCOKOK IILIBHICTIO HACEJIEHOCTI T4 YUCICHHHMH
o0'exramu. Came 1e oOMexye HaNbHICTh Ta HaNiHHICTH 3B'I3KY. BHKOpHCTaHHA
INTYYHUX BiOMBayiB, 110 IO3BOJIIOTH KEPYBATH TU(PPAKIIEIO Ta BiZOMTTAM XBHIIb,
CTa€ CTPAaTETICI0 M IIOAOJIAHHA LHUX OOMEXeHb, 3a0e3Neuyloud MOJIMIIEHHS
IIPOIIyCKHOI CIIPOMOXKHOCTI Ta JanbHOCTI 3B'A3Ky. ILIi TexHomoriuuwi HoBamii
BiIKDHBAIOTh JIOPOTY JUIA ONTHMi3allil MUTIMETPOBHUX TENEKOMYHIKAllifHHX Mepex,
[0 € BHUPINAJIPHUM I PO3IIMPCHHS OE€3APOTOBHX MEPEX, BKIIOYHO 3 loT-
IPUCTPOSIMU Ta CEHCOPHUMH MeEpeXKaMH, 3a0e3Nedyloun CTaOUIbHE MOKPUTTS Ta
BHCOKOSIKICHMH 3B'M30K y CKJIQJHHX YMOBaX MICBKOIO CEPENOBHUINA. BUXOMSIUH 3
pOro CcOpPMYJIBEOBAaHO MeTy Ta BH3HAYEHO 3aBJaHHd JOCIIIKEHHS, HaIaHo
iHpopMali0 PO HAYKOBY Ta IPAKTUYHY HOBH3HY POOOTH, anpo0alilo OCHOBHHX
PE3yNbTATIB JOCIIKEHHS Ha HayKOBO-IIPAKTUYHUX KOH(EPEHIIisx Ta 1X my0ikallito
y (opMi cTrarert y paxoBuX BHIAHHAX.

Y mepumomMy po3zili Ha OCHOBI PO3INIANY HayKOBHX JDKEpPEN BHCBITIEHO pi3Hi
aCIIEKTH TENEKOMYHIKAIliIfHUX TEXHONOriH. PO3ristHyTO MOHATTS Ge3apoTOBHX
CCHCOPHHUX MEpeX, IX pOiIb Ta BIUIMB Y KOHTEKCTI 3eJeHOi KOMYHIKAIil, Lo €
pyHmameHnToM a1 po3yMIHHS iX poNi Ta MOTEHLialy B Cy4YaCHOMY CBITi
KOMyHiKamii. IIporoHyeThCsi Ornsn MOTPiOHMX TEXHOJOTIM, a TaKoXK OCHOBHHX
BUK/IMKIB, 3 AKAMH CTHMKAalOThCS MYJIBTHMEZdifHi 0e3qpoTOBi CeHCOpHI Mepexi,
BH3HAYA€ThCsA HIMPOKHM CIEKTP 3aCTOCYBAaHb JAHHX MEPEX Y PI3HHX CEKTOpax,
OKpECIEHO 1X NPaKTH4YHY Ba)KIUBICTh, IPEICTaBJICHI OCHOBHI XapaKTEPHCTHKH
CEHCOPHHX Mepek Ta BH3HAYEHl BUMOTH JO IX eQeKTHBHOCTI Ta HazmiiHocTi. Kpim
TOrO [ETAlIbHO aHAI3YIOThCA OCHOBHI KOMIIOHCHTH, BKIIOYAIOUH BHIU CEHCOPHHX
BY3IiB, NIPOrpaMHE 3a0e3NEeYeHHs, PO3TILIJAIOThCS CTAHAAPTH Ta TEXHOJOTI, 10
CTOCYIOTBCS TPAHCIIOPTHHUX IPOTOKOJIIB /It 0€3APOTOBUX MepekK, OCOOIMBHIL aKI[EHT
poOHTECA Ha TEXHOJOTIAX O€3ApOoTOBOI mepenmadi JaHWX, 1X XapaKTEPHCTHKAX Ta
apXITEKTYPHHUX OCOOJIMBOCTSX. B KiHII mepmioro po3miny 3poOieHi BHCHOBKH, fKi
PE3IOMYIOTh KIIIOYOBI aCIEKTH, PO3KPHUTI B KOHTEKCTI Cy4acHHX 1 MPOrPECyIOdMX
CEHCOPHUX MEPEK.

Y IpyroMy po3fimi pO3INIAHYTO Ta MPOAHATI30BAHO psji apXiTEKTYPHHX
MOJeNed i cepBiciB IaTepHETY pedel, BKIIOYHO 3 TPHUPIBHEBOIO, IPOrpaMHO-
KOH(]IrypOBaHOIO Ta BOCBMHPIBHEBOIO CTPYKTYpOKO CrelianizoBanow mia SG-IoT,
0 [PU3HAYCHI JJIA ONTHMIi3amlii Ta MmigBHIIEHHA mpoaykTuBHOCTI loT-mepex. Ha
OCHOBI aHaJIi3y ICHYIOYHX IPOIO3HLIA CTOCOBHO apXiTEKTYp, BUOIJIEHO Ta OIHCAHO
KIIOYOBi DiBHI A7 €(peKTHBHOro GYHKLIIOHYBaHHS CEPBICY, IO PO3TOPTAETHCA.
Posrmsaparoteca apxitektypu 5G New Radio (SG NR), Bmouyarouu cueHapii



BHKODHUCTAHHS, BaplaTHBHICTh Yy pO3TOPTaHHI MEpeX Ta BIACTHBOCTI Mepexi
pajionocTyiy. B 3akmo4Hiii 4aCTHHI APYTOTo PO3ALLY MPOBEAEHO PO3PAXYHOK 30HH
nokputTa ansd loT-cepBiciB Ha ocHOBI 5G, BHOUISIOTECS KIIOUOBI KOMIIOHEHTH VIS
po0OTH CEPBICY Ta KOHKPETH3YIOTHCSA TEOPETHYHI aCIEKTH, IO IIAKPECIIOE BIUIHUB
BHCOKOI INITBHOCTI IiJ’€HAHUX TPUCTPOIB Ta PO3MIlIEHHA OAa30BHX CTaHIIN Ha
KOMIIJIEKCHICTB Ta PECYPCOEMHICTh MEPEK.

Tperiii poszin mocmimxeHHA IPUCBSIYEHUH BHPILIEHHIO MOCTABJIEHOI HAYKOBO-
OPUKNAAHOI 3aJa4i 33 paxyHOK aHami3y IOUIMPEHHSA XBHIb MIIIMETPOBOIO
Alana3oHy. YBara MNPHAUIAETHCS IUTAHHAM JIIEH3YBAHHA Ta OCOOIMBOCTAM
NOMIMPEHHS PaJiOXBHIb MLIIMETPOBOTO [ialla30Hy B Pi3HHX YMOBax Ta CIEHApifX,
30KpeMa MICBKOTO CEpENOBMINA, OMHCAHI JeAKi B:Ke ICHyo4i Mojeli KaHaiB
MITIMETPOBOrO  Jialla30Hy XBWJIb, pPO3IJIAOAETBHCS OIOMKET pajiocucTeMd 3
BpaxyBaHHAM IIJCHAJIEHHS, aKIEHT 3po0JeHO Ha aHami3i AUQPAaKIlii, IIOCHIeHH] Ta
3aracaHHi CMrHajy MUIIMETPOBOTO Jiama3oHy, PO3rIAAalOThCA e(PEeKTH BiOUTTA Ta
pO3CIIOBaHHS 3 METOK CTBOPEHHS MOJENI TOIMUPEHHS Ta MiJCHICHHA XBHIIb.
30KpeMa, MOLIYK BapiaHTIB CTBOPEHHs 30H 31 IITYYHHMH BiOMBauaMu, IO MOXKE
MOKPAIUUTH €(EKTUBHICTh Ta PO3MIMPHUTH 30HY IOKPUTTA MOOUIBHUX CHCTEM
MUTIMETPOBOTO JIialla30Hy B MICBKOMY CEpENOBHINI Oe3 BTPYYaHHS HA TIPSIMY B
CKJIaJIH] TETEPOTEHH1 CTPYKTYpH 0€3IpOTOBUX CEHCOPHHX Ta CTLIBHUKOBHX MEPEX.

Hucepraniiina pobota odpopMieHa BianoBiguo 1o Bumor Hakasy MOH Vkpainu
BiJ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepkeHHS BUMOT 0 0(OPMIICHHS JUCEPTALii».

OnpunroaHenHs pe3yJbTaTiB JucepTaniifHoi po6oTn

HaykoBi pe3ymsTaTH Juceprauii BHUCBITJIEHI y 7 HAyKOBMX NyOmiKamigx
3100yBaya, cepel AKHMX: 3 CTaTTi y HAayKOBMX BHAAHHAX, BKIIKOUCHHX Ha JaTy
OIyOJIiKyBaHHA A0 MEpelliKy HayKOBHX (haXOBHX BHIAaHb YKpaiHH.

Y mepmii CTaTTi aBTOpP CHCTEMAaTH3yBaB MOJXKJIMBI CIiEHApii BHKOPMCTAHH
Texnosorii 5G NR Ta posropranHsa ii apxiTekTypu 3 OIJSIAY Ha iX NepeBard Ta
HEJJOMIKH, a TAKOX 3aleXHO Bi METH Ta MiCl po3ropraHHsa. Lle Bumaramno
TITHOOKOI0 pO3yMiHHA IPUHIUIIB poboTr TexHomorii 5G NR Ta 1i MoxamuBocTeil juis
pi3HEX cep 3acTOCYBaHHS.

Y #pyriii cTaTTl aBTOp NPOAHANI3yBaB Ta OMKMCaB (BYHKIIOHAILHE [IPU3HAYEHHSA
OCHOBHHX JIOTIYHHX KOMIIOHEHTIB JUIA JIWCTAHIIMHOTNO MOHITOPHHIY, HaIaBIIH
3arajbHy CTPYKTYPHY CX€My IIOMIOHMX CHCTeM. 30KpeMa aBTOp PO3IVIIHYB BHOIp
OesmporoBoro  iHTepdedcy Ta aKTyalbHICTh BHKOPUCTAHHS TETEPOreHHHX
CTIIBHUKOBHMX MEPEX I Ilepenadi JaHUX B MePeKax IT'ITOro IMOKOIIHHA.

VY TpeTii cTaTTi aBTOp CaMOCTIHHO MIPOBIB aHalli3, OIKCAB Ta 3aMpPOIOHYBAB P
TEXHOJIOTiM, KOMIIOHEHTiB Ta IiOXOMIB Ui CTBOPEHHsS €HEProe(eKTHBHHX
MyJbTHMEIIMHHUX, O€3APOTOBHX CEHCOPHHUX Mepex Ha 0a3i TeXHOJIOTIH pamiofocTymy
5G. Ile Bumarano MIMOOKOro PO3YMIHHA TEXHIYHHMX aCIIEKTIB Ta MOMKIHMBOCTEH



TexHouorii 3G, a TakoX yMIiHHS aHaTi3yBaTH iX B KOHTEKCTi CTBOPEHHS €(eKTHBHHX
OesmpoToBux Mepex. Takoxk aBTOpoM 3xificHeHO OOpOOKY Ta aHami3 OTpUMAaHHX
PE3yIbTaTIB y BIANOBIJHAX MaTeMAaTHYHUX MakKeTax, CHOPMYIIXOBAIO BiANOBimHI
BHCHOBKM Ta BU3HAYECHO MEPCIEKTHBHU MONAJBIINX TOCIIIIKEHE.

Pesyneratn mucepramii Oymu ampoGoBaHi Ha 4 HaykoBHX —(DaxoBHX
KOH(pepeHIIiiIX.

[Te cBimYMTL PO BHCOKMI HAayKOBHH DiBeHb IyOuiKaiiii JucepTaHTa Ta HOTro
JOTpHMaHHA NPHHLHUIIB aKaZeMidHOI J0OpOYeCHOCTI.

Takum yuHOM, HayKOBi pe3yJbTaTH ONMUCaHI B AUCEPTALiiHili po6OTI IOBHICTIO
BHCBITIICHI Y HAYKOBUX ITyOumikamisx 3m00yBaya.

Hepmoniky Ta 3ayBaskeHHs 10 JucepTaUiifHol po6oTH.

baxxano Ha moyaTky po3ainiB GopMyBaTH MeTy, 00 Kpalle PO3KPUTH 1X 3MicT
y TIOBHOMY TEKCT1 pOOOTH.

[Tpu posrisaal iCHYyIOYHX MOJeNel KaHaliB, 0 BUKOPHUCTOBYIOTECSA JUIA OLIHKH
Ta aHali3i OPOAYKTHBHOCTI B CHCTEMHHX CHMYJISIIisIX, aBTOP iX OIHKCYe, ale Majo
3yNHMHAETBCA HA aHaNi3i HeNOoJKiB, KOTpi 6 apryMedTyBanM HEOOXiTHICTH
TOZAIBIIUX JOCIIKEHE B TAHOMY HATIPSIMKY.

B poborTi He BpaxoBaHi BUTpPAaTH Ha BCTAHOBJICHHS Ta CKCIUIYaTallil0 Mepexki, a
TakoXkK ii eHeproe(eKTUBHICTh NPH BUKOPHCTAHHS BEIHKOI KLTBKOCTI MiHiaTIOpHHX
TOYOK JIOCTYILY, TAKUX SIK (DEMTOCOTH.

BincytHe mnopiBHAHHSA e(EeKTHBHOCTI 3ampOMIOHOBAHOTO METOAY Y CKIafi
IIPAKTHYHO peasi3oBaHOl CUCTEMH.

BBakaro, 1110 BHUCIIOBIIEH] 3ayBa)KEHHS HE € BH3HAYAJIBHUMH 1 HE 3MEHIIYIOTH
3arajbHy HayKOBY HOBH3HY Ta IIPaKTHYHY 3HAYHMICTh PE3yJIbTATiB Ta HE BINIMBAIOTH
Ha [IO3UTHBHY OLIHKY IUCepTaliiHol po6oTH.

BucHoOBOK npo auceprauiiiny podoty

Beaxaro, mo aucepraniiHa pobora 3mo0yBauya CTyIeHs JOKTopa ¢imocodii
JlaBpinenka Buanucnasa CeprifioBuya Ha TeMy «IliABHIIEHHS SKOCTI TpHHAOMY
CHI'HAJIy B CCHCOPHHMX TCIEKOMYHIKAaLIHHMX MEpEXax MICTa IUITXOM BHKOPHCTAHHS
BiIOUTTS pamioXBUIIb MiJTIMETPOBOTO Aialla30HY» BUKOHAHA Ha BUCOKOMY HAyKOBOMY
piBHI, HE IIOpyLIy€ IPHHIUIIB aKaJeMiuHOi J00pOYecHOCTI Ta € 3aKiHYCHHM
HayKOBHUM [MOCIIKEHHAM, CYKYIHICTb TEOPETHYHHX Ta HPAKTHYHHX PE3YILTATiB
SIKOTO PO3B'A3y€ HAYKOBE 3aBIaHHA, IO Ma€ iCTOTHE 3HAYEHHS IS EIEKTPOHIKH,
TEJEKOMYHIKaIii Ta pazgloTexHikd. JluceprauiifiHa po6oTa 3a aKTyalbHICTIO,
MPaKTHYHOIO I[IHHICTIO Ta HAyKOBOK HOBH3HOIO IOBHICTIO BiJNOBimac BHMoram
YUHHOTO 3aKOHOAABCTBA YKpainu, mo mnepembadeHi B m.6 — 9 «Ilopsaaky
TPUCYDKEHHS  CTYNEHst [JoKTopa (imocogii Ta cKacyBaHHsS pillleHHS pPa30BOi
CIICIIANI30BAHO] BYCHOI paaW 3aKiafy BHILOI OCBITH, HAayKOBOI YCTAHOBH IIPO
IPHUCYIDKEHHS CTYIIEHS JOKTopa (imocodii», 3aTBepmkenoro [locranoroio Kabinery
Minictpi Ykpainu Big 12 ciuns 2022 p. Ne 44,



3nobysau JlaBpinenko Branucnap CeprifioBud 3aciyroBye Ha IPHCYUKEHHS
CTymeHs JOKTopa (inmocodii B ramysi 3HaHb «17 EnekTpoHika Ta TEIeKOMyHIKaIii» 3a
cnenianbHICTIO «172 TenekomyHikallii Ta pagioTeXHiKay.

OdiniiiHuii ooOHEeHT:
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KuiBCBKOro HaliOHAIBHOIO YHIBEPCHTETY

Imeni Tapaca IlleBuenka g

JOKTOp TeXHIYHUX HayK, mpodecop /f //"Bomnogumup HAKOHEYHUIA

Vit




		2024-08-08T17:46:05+0300




