BIAT'YK
OQiIIAHOrO OIIOHEHTA Ha JMCePTallifiHy po6oTy
IMmirenst borgana Onerosuua
Ha TeMy «Ili[BUILIEHHs TPOIYKTHBHOCTI HU3bKOEHEPTETUYHUX GE3MPOBOIOBUX
KaHaJIiB 3B’ SI3Ky CEHCOPHUX TEJEKOMYHIKAI[IfHUX CHCTEM,
IPENCTaBIEHY Ha 3000yTTs CTYIEeHs JOKTOpa (imocodil

B rayrysi 3HaHb 17 «EnexTpoHika Ta TelneKoMyHiKaIii»

3a cnenianeHicTio 172 «TenekoMyHikarii Ta pamioTexHiKa

AKTya/JIbHICTh TEMH JHCEPTAILi.

CreopenHs iHhOpMalifHOrO CyCHiILCTBA Y CBITI € OJHUM i3 HaHAKTyaIbHIlIHX
Ta HAaWBAXIMBINIKX 3aBJaHb cydacHocTi. Ilpiopureramu (opMyBaHHS Cy4acHOi
inpopmaniiinoi indpacTpykrypu B €Bponeiickkomy Corwosi (EC) ta B VkpaiHi,
30KpeMa, € CTBOPEHHS 3arajlbHOEBPOICHWCHKOI CHCTEMH BHMCOKOIIBHIKICHOIO
MOOINBHOTO MUPOKOCMYTOBOIO IOCTYMy A0 pecypciB Mepexi IarepHer mo Bciii
tepuropii. Ile mupoxocMyroBuii 3B'S30K [OOCTYl Ha OCHOBI BMKOPUCTaHHS
MOOLIBHUX TEXHOJOrii deTBepToro rnoxominusa 4G ta 5G (m’sre mokoninus), Wi-Fi
Ta IHIIAX PO3MOBCIOKEHNUX pajioTexHonoriid. Ha BupillieHHS TUTAaHb BIPOBAIKEHHS
HOBITHIX pa/liOTEXHOJOTIH COpsMOBaHi MidBOBI 3YCHJUIL HaMOiIBIIMX CBITOBHX
OIlepaTopiB CTUIFHUKOBOTO 3B's3ky (Hampukian, Orange, Vodafone o),
BUPOOHMKIB MepexxeBoro oOmamHanHsi (Ericsson, Nokia ToIo), mMOCTiIHHAIBKUX
YCTaHOB TOLIIO.

VYV Toi jXe Yac BIIMB IIMX TEXHOJIOTii CyYaCHOTO CYCIiJIBCTBA HEMOJXKIIHBO
nepeowinuTi. Hapaszi MOOLIbHMIA 3B’S30K BBXKAETHCS HOPMOIO, a MOOLIBHI
TEXHOJIOT1] € HAHTIOMyIAPHIIIUMH Ta TUMH, 1[0 PO3BUBAIOTHCS CTPIMKIUMH TEMIIAMH.

[Topsim 31 3pocTaHHSAM KUIBKOCTI PI3HUX MPUCTPOIB, MiAKIIOUEHUX [0
ro0aipHOI Mepexi, 3'IBIAIOTHCA 1 HOBI TMOMyNSpHI MOCHyru (mepemada Bineo
sucokoi gitkocti 4K, 8K, BipryanbHa peanbHicTh (Virtual Reality - VR), nonosuena
peansHicTh (Augmented Reality - AR), xonmemmiss Connected Cars Tomo), sKi
BUCYBAIOTh IPHHIMIIOBO HOBI BHMOTM JO LiTb0BOI €()EeKTUBHOCTI CTLIBHMKOBMX
Mepex (a came: 3MeHIIEHHS 3aTPUMOK, 301MbIIEHHS HEOOXiTHOI IIPOIYCKHOI
3patHocTi Tomo). IIpu 1bOMY, CITiji BiA3HAYMTH, IO Cy4acHMH CBIT IEPEKHMBAE
eKCIIOHEHLIaJIbHE 301IbIIEHHS JaHUX, SIKi MepeaoThCs PI3HUMH MEpEXKaMH, a TOMY
icHyroua iH(pacTpyKTypa BKe HE 3aBXAU 34aTHA e€(QEKTUBHO CIIPABIISATUCS 3 LUMHU
06’eMamu MobinpHOro Tpadiky. Ilpu bOMy, OKpEMHUM HAIIPIMKOM PO3BHBAIOTHCS
TaKoX PajiOTEXHONOTii, 1o 3xaTHi 3abe3redyBaTy CTIMKWA 3B’S30K i3 [PUCTPOSMH
[utepHery peueli (cencopamu). Jlnsi HEX € HEoOXimHHM 3a0e3NedYeHHs CTIHKOTo
3B’S3Ky B YMOBAaxX HHU3bKOi €HEpreTHKH NiHil 3B’A3Ky, 3aBaj Ta 6araTornpoMeHeBOro
PO3TIOBCIOIKEHHS.

O4YeBUIHMM CTa€ Te, IO HaMOIMXYUM YacoM iCHYIOUi Mepexi He 3MOXYTh
3a0e3MeunT  HeoOXifHy SKiCTh 0OGCIyrOBYBaHHS [UIS CEHCOPHHX IPHCTPOIB
InTepHery peueil. TakuM dYHMHOM, OOpaHa JHUCEPTAaHTOM TeMaTHKa € Jyxe
aKTyaJbHOIO Ta IEPCIEKTUBHOIO.



Ouinka oOrpyHToBaHOCTI HAYKOBHMX pe3yabTaTiB AMcepTamii, ix
JAOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBH3HA pe3yJibTaTiB AUCEPTALiHOrO MOCITIIKEHHS IIOJSrae B
HACTYITHOMY:

1. BrockoHaneHo BEKTOpHO-(a30BMi MeTO AJS BH3HAYEHHS 3aBafOCTIMKOCTI
0araTomo3UIiHHUX CHUTHANIB, IO BiIKPHIO MOXKIHUBOCTI BUKOPUCTAHHS METOIy B
yYMOBaX HHM3bKOI €HEPreTHKM KaHaly (YIpM 3HAYCHHSX BiJHOILIEHHS CUTHAI/IIYM [0
10 nob).

2. BpockoHanmeHo MeTon B43HAYEHHS YMOB IIJBUINEHHS [OKA3HWKIB
TPOIYKTUBHOCTI HA OCHOBI 3MiHM IMIBHJIKOCTI NepeaaBanHs iHpopMallii Bix mxepena,
BIIMIHHICTE $IKOTO IOJATAa€ B TOMY, IO 32 paxXyHOK CHHTe3y IapaMeTpiB
0araTONO3UI[IHHUX CUTHAIBHO-KOJOBMX KOHCTPYKI[ili BU3HAYEHO YMOBH JOCSATHEHHS
€KCTPEMYMIB IIPOAYKTUBHOCTI KaHAJy 3B’ S3KY.

3. B1ockoHaleHo MEeTOJ OLiHKH e()eKTUBHOCTI BUKOPUCTAHHS PECYPCiB KaHAILY
3B’43Ky, BIAMIHHICTb SKOT'O HIOJISITA€ B TOMY, IO OLIHKA €()eKTUBHOCTI IepeNaBaHHs
JUCKPETHUX CHUTHAJB 03BOJISE€ HAOYHO BioOpakae MUHAMIKY 3MiHH BiIHOLIEHHS
NOTY)XKHOCTI CHTHaJl IIyM Ha BXOMAi JEMOAYJIATOpA OXHOYACHO I IOKa3HUKIB
€HEpreTUYHO1, YaCTOTHOI Ta iHPopMaliifHOT e(heKTUBHOCTI.

Orxe, B aucepraniiiHiii poOori IOCTaBieHe HAyKOBE 3aBIaHHS BHMKOHAHO
IIOBHICTIO, 3/100yBad MOBHOIO MipOIO OBOJIOZIB METOAOJIOTIEI0 HAYKOBOT isTBHOCTI.

Ouninka 3micty auceprauii, ii 3aBeplleHicTh Ta JOTPUMAHHS NPUHIUMIB
aKkageMiuHOI J0OpOUYECHOCTI.

3a cBoiM 3MmicToM aucepTaliiiHa poborta 3m00yBava IlImirens b.O. nosHicTiO
BigmoBigae CrammapTy BHINOI ocBiTH 3i creniamsHOcTi 172 «TenexomyHikamii Ta
pamioTexHiKa» Ta HampsaMKaM JIOCIiIPKeHb BiATIOBIIHO [0 OCBITHBOI IpPOrpaMu
OIT 46365 «TenexomyHikallii Ta pagioTeXHIKa».

Juceprauiiina po6oTa € 3aBepIICHOI0 HAyKOBOIO IIPAaIlel0 1 CBiIYMTH IIPO
HasBHICTP OCOOHMCTOrO BHECKY 3700yBaua y HAyKOBUM HalpsM IiJBUIICHHSA
NPOAYKTUBHOCTI HU3bKOEHEPTeTUYHHX O€3IIPOBOIOBUX KaHAIIB 3B’ S3KY.

PO3IISHYBIIM 3BiT TOAIGHOCTI 3a pe3ylbTaTaMH IIEPEBIPKH IMCEPTALifHOL
poGOTH Ha TEKCTOBi CHiBNAJiHHS, MOXHA 3POOMTH BHMCHOBOK, IO JMCEpTalliiiHa
poGota IlImirens Bormama OsneroBuda € pe3yTbTaTOM CaMOCTIHHUX HOCIIIKEHb
3106yBaya i He MiCTUTh eleMeHTiB Qanbcudikanii, komminauii, Gabpukaii, miariaty
Ta 3amo3WYeHb. BHUKOpHCTaHi imei, pe3yibTaTdl i TEKCTH iHIIMX aBTOPIB MarOTh
HaJIeXXKHi TOCUJIaHHS Ha BiNMOBIIHE TKEPeENo.

MoBa Ta ¢cTHJIbL BHKJIAJAEHHS pe3yJbTATIB
Juceprarifina po6oTa HalMcaHa YKPalHCbKOI MOBOIO.



Aucepranist cknafaeTbcs 3 BCTYIy, YOTHUPHOX PO3MiNiB, BHCHOBKIB, CIIHCKY
JiTepaTypy Ta I0AaTKiB. 3aranbHuit oGesr guceprarii 137 cTopiHOK.

Y BCTymi pO3KpUTa aKTyalBHICTh TEMH JWCEPTALifHOrO MOCILKEHHS,
MIIKPECICHO 3B'A30K POOOTH 3 HAYKOBUMH IIPOrpaMaMy, IUIAHAMH, TEMAMH, YiTKO
cpopMynbOBaHi MeTa Ta 3afadi JUCEePTAUifHOTO JOCIiKEHHS, HAYKOBA HOBH3HA Ta
NPaKTHYHA WiHHICTh OTPUMAHHUX pe3ynbTaTiB. Takok y BCTYI HaBeeHO KOPOTKHMi
OIHKC CTPYKTYPHU AUCEPTALIAHOIO NOCTiIKEHHS Ta 3MiCT OCHOBHMX ii PO3ZIiNIiB.

Y nepumomy posiini aBTOpoM Oyio PO3INISHYTO OCHOBHI 3acaiy MoOyXOBH
CEHCOPHHX TEJIEeKOMYHIKaIliiHUX CHCTEM, IIPOBEJICHO 3MICTOBHUI aHasi3 CTAaHAAPTIB
Ge3npoBomoBoro 3B’s13Ky. Takox Oyiio MpoaHaNi30BaHO apXiTEKTYpy Ta BiJIIOBIIHO
KIIacu(iKallito CeHCOPHHX Mepex 3B’s3Ky. KpiM Toro, aBropom 6yno po3risHyTo
MOKa3HUKM AKOCTI (QYHKIIOHYBAaHHS KaHAIIB 3B’3Ky CEHCODHHX Mepex Ta
BiINOBITHO Oyg0 chopMOBaHO Kpurepil MiIBHMINEHHS MTPOMXYKTHBHOCTI CHCTEM 3
BUKOPUCTaHHSIM 1uX cradgaprie. Ha 6a3i  mpoBemeHoro amamisy 6yino
chopMyNbOBaHO Wi i 3po6ieHa MOCTAHOBKA 3a/ady AOCIIIKEHHS, IO II0JIArana y
HEOOX1THOCTI MiIBUIIEHHS SKOCTI 3B’ 3Ky B KaHAJIax CHCTEM CEHCOPHOIO 3B’i3Ky. B
SIKOCTI OTHOTO i3 eTariB BHpillleHHs 11i€l 3a1a4i OyJI0 OIMUCaHO METOOJIOTII0 OLiHKH
IIPOAYKTHBHOCTI KaHAJIB 3B 53Ky MPY BUKOPUCTAHHI MIMPOKOCMYTOBHMX CUTHAJIB Ta
CUTHAIBHO-KOJOBUX KOHCTPYKIIiH.

Hpyruii  po3min  Oyjno  IPUCBAYEHO  MOCHIIKEHHIO  BJIACTHBOCTEM
IIAPOKOCMYIOBUX KaHaNliB 3B’3Ky B yMOBaxX HH3BKOi eHepretuku. To Xk Oyio
PO3IISHYTO BJIACTUBOCTI HIMPOKOCMYI'OBUX CHTHAIIB Ta IPOBEIEHO ITOPiBHSIHHS
XapaKTePUCTHUK 3aBaJIOCTIMKOCTI 3 BY3bKOCMYTOBUMH CHUTHAJlaMU TIPH OJIHAKOBii
MOTY)XHOCTI BUIIPOMIHIOBaHHsI Ta MeTomax oOpoOku. IlpoBemeno awnami3
BUKOPUCTAHHS IMTHPOKOCMYTOBUX CUTHANIB IIpU HE3MiHHIM eHeprii curHamy Ta
OIKMCAHO JOIIBHICT TX BUKOPHCTAHHS B yMOBaxX HU3bKOi €HEPreTUKU KaHaly. byio
II0Ka3aHO, [0 BHUKOPHMCTAHHS MIMPOKOCMYTOBUX CHTHAJIIB NOLIJIbHE TUIBKH IS
IIPOTH/IiT BY3bKO-CMyTOBHM 3aBajiaM, SKi 3aliMarOTh TiNbK{ YAaCTUHY CMYTH YacTOT i
a7 3abe3nedeHHs CKPUTHOCTI €JeKTPOMAarHiTHUX CUTHANIB y CIeIialbHUX cdepax
BUKOpUCTaHHS. Ilpu oOMexeHHi B pecypci (oOMeXeHa €Hepria CHUTHaIy),
BifOyBalOTbCS BTPATH 3aBaJOCTIMKOCTI ab0 BUTpaTH pecypey IIijl Yac HamaraHs IO
BiJIHOBIIEHHIO JJOCTOBipPHOCTI.

B TpeThoMy PpO3iNi HPOBEAEHO PO3pOOKY METOAY OILIHKH HOCTOBIPHOCTI
nepefadi CHTHAJTiB B CEHCOPHUX TeJeKoMyHikaniiHux cuctemax. Crouarky Oyio
IIPOBENIEHO aHANi3 METOAIB OLIHKM JOCTOBIpDHOCTI mepexadi curHaimis. Ha 6a3i
BUKOPUCTAHHSI PE3yJIbTAaTiB NPOBENSHOTO aHamidy, OyJio 3alpOIIOHOBaHO METOJ
OLHKY IPaHNYHMX MOKA3HHUKIB JOCTOBIPHOCTI IMMPOKOCMYTOBHMX CHIHAIIB 3B’SI3KY
Ta CHUTHAJIBHO-KOJOBUX KOHCTPYKIli#i. [Ton0XKeHHS NaHOro MEeTOIy JIAINIA B OCHOBY
dhopMyBaHHS peKOMEH/alli} MOX0 BAOCKOHAIEHHS METOMLY OLIiHKH 3aBaJ0CTIHKOCTI

- Ha OCHOBi BEKTOpPHO-()a30BOro Meroiy. BrockoHaneHHit BEKTOPHO-(a30BUN METON



JUIS BU3HAYEHHS 3aBaJOCTIHKOCTI 0araTono3ulifiHNX CHUTHAJIB IIOJISArac B TOMY, IO
peani3oBaHO MOXIMBOCTI BHKOPHCTaHHS METOAy B yMOBaX HHU3bKOI €HEPIEeTHKH
KaHany (NpH 3HAYEHHSX BifHOMmEHHs curHaw/myMm o 10 ab). 3aBmsku 1BoMy
HiABUIIEHO TOYHICTH OI[HI[ MOKA3HWKIB 3aBalIOCTIMKOCTI CHTHAJIIB IpU 3HAYEHHIX
BIAHOINEHHS CHTHAJ ImyM 10 10 ab, noBemeHa cyTTeBa MOXUOKa MPH BEKOPHUCTAHHI
TPaJULiHOrO aHANITUYHOTO ONIHIOBAHHS JOCTOBIPHOCTI nepenaBa”Hs iHQopMmalii B
yMOBaX HH3bKOI €HEPIeTUKH, LU0 CYTTE€BO MO3HAYMIIOCS HA TOYHICTH PO3PaXyHKIB
MIOKa3HUKIB NPOAYKTUBHOCTI KaHaly 3B’SI3Ky B LUX yMOBaxX. YCyHEHa IOXHOKa
BU3HAYEHHs WMOBIpHOCTI moMmiku pb ckiamgae 10 90% mnpu 3MiHI BigHOIIEHHS
curHan/mym B AianmasoHi 2-5 nb ta no 25% B miamasomni 5-10 1B y mopiBHAHHI i3
BUKOPHUCTAaHHSAM TPAJULIMHUX aHATII TAYHUX GOPMYIIL.

B dyerBeproMy pO3AiNi MPOBEAECHO NOCTIIPKEHHS MOKA3HUKIB MPOIYKTHBHOCTI
KaHallB 3B’A3Ky CEHCOPDHUX TEIeKOMYHIKallifHMX CHCTEM B YMOBaxX HHU3BKOI
CHEPreTUKH. 3poOJIEHO aHajli3 €HEepPreTHYHWX TPaHUIlb BUKOPHCTAHHS CHUTHAIIB
KaHaliB 3B’S3Ky CEHCOPHHMX TEJeKOMYyHIKAIlifHUX CHCTEM 3a KpUTepiem ix
IponyKTHUBHOCTI. HaBeneHo MeTon BM3HAYEHHS €KCTPEMYyMiB MPOAYKTHBHOCTI B
PI3HUX EHEepreTUYHHUX yMOBaX. BH3HaueHO 0COOIMBOCTI 3a0e3medeHHs HeoOXimHol
IPOXYKTHUBHOCTI KaHalliB 3B’43Ky CEHCOPHHX TEJIEKOMYHIKaIlifHIX CUCTEM B yMOBax
HU3BKO1 eHepreTuku. Takox Oyno mpoBefeHo OIiHKY iHdopMaIlifiHol edheKTUBHOCTI
BUKOPHCTAHHS KaHAJIB 3B’S3Ky CEHCOPHUX TEJIEKOMYHIKAI[ITHIX CHCTEM B YMOBax
HU3bKOi eHepreTuku. 3pobieHo aHami3 METOOUKU OIHKU e(heKTHBHOCTI KaHAJIB
3B’s3Ky. Monau(hikoBaHO METOIUKY OLIHKH e(eKTHUBHOCTI 3 ypaxyBaHHSIM
0COOITHUBOCTEM KaHAJIB 3B’ 3Ky CEHCOPHUX TelleKoMyHiKamiiHux cuctem. [IpoBenena
OLIHKa IMMOKa3HMKIB iHPOpMAIiitHOT edeKTUBHOCTI OEe3MPOBOIOBUX KaHAJIB 3B’ A3KY
CEHCOPHHX TeJICKOMYHIKAI[IHHUX CHCTEM.

V 3araJbHMX BHCHOBKax J10 poOOTH BimoOpa)keHa CTUCIA XapaKTepUCTHKA
poGotu, il HaykoBa HOBHM3HA, INPaKTHYHA ILIHHICTH Ta PO3KPHUTI MEPCIEKTHBH
BUKOPHCTAHHS Pe3yJIbTaTiB pOOOTH.

Jucepraniiina po6oTta odopmiesa BignosinHo 1o BuMor Hakasy MOH Yxpainu
Bix 12 ciuns 2017 p. Ne 40 «I1po 3aTBepIKEHHS BUMOT 0 O(OPMIICHHS JUCEPTALIii.

OnpuioHeHHs! pPe3yIbTATIB HcepTaniiHol podoTH

HaykoBi pesyibTaTd AucepTallii BHCBiTIeHI y 19 HayKoBHX myOmikarisax
3n00yBada, cepel SKHX: 4 CTAaTTi y HAayKOBHX BHJAHHSX, BKIIOYEHWX Ha Jaty
omnyGiKyBaHHs 10 MepeliKy HayKoBUX (axoBux BHAaHb YKpaiHu; 1 MoHorpadis Ta
5 Te3 MOMOBiEH Y IIepioIMYHIX HAYKOBUX BUJAHHSX IPOiHIEKCOBAHAX y Oasax WoS
Ta/abo Scopus, 4 cTaTTi y mepiogMYHMX HAyKOBHMX BUINAHHAX, 5 Te3 JOTIOBLAEeH y
36GipHEKaxX MaTepianiB MiXXHAPOIHHX KOHMEPEHIIIH.

TakoXx pe3yIbTaTd AmcepTamii Gynu ampoGoBani Ha 11 HayKoBHMX (axoBHX
- KOH(MepeHIIAX.



TakuM 4nHOM, HAYKOBi Pe3yNbTATH OMKCaHi B QUCEpTaliiiHil po6OTi OBHICTIO
BUCBITJIEH] y HAyKOBUX IyGurikamisx 3q06yBaya.

Henoaiku Ta 3ayBaxeHHs 10 qucepraniiinoi po6oru.

1. Ha crop. 28 naseneno 1abmumo 1.1 i3 MOPIBHAHHSAM CTAHAAPTIB CEHCOPHUX
Mepex, IIPOTEe B TEKCTI Bi[CyTHE IIOCHUIAHHS HA Hel 1 Bi[NOBIHO BUCHOBKHY,
SIKi MOXXHA 3pOOUTH 3a pe3y IbTaTaMy aHaJli3y JaHol TaOIHMIL.

2. B migposmini 1.4 «llimi i mocraHOBKa 3amadi JOCIiIKEHHS» Oyno Ou
JOLLIBHO JOAATH TAalIKLIO 3 Pe3yIbTATaMHU TTOPIBHAHHS iCHYIOUHX METO/B,
METO/IMK, MOJIeTIed, BU3HAYEHHAM iX HENOJIKIB, IO MOIJo O B pe3yibTarTi
BUOKPEMHUTH PE3YJIbTaTU OTPUMAaHi aBTOPOM.

3. Y npyromy posmini HpHCyTHe mocunmanHs Ha (opmyny (4.1), ske e
HEKOPEKTHHM.

4. Pucynok 2.1 e HeskicauM. JomiapHo Oyi10 61 HOro 3aMiHUTH.

5. Y pobGori HaBeleHO BENHWKY KiIbKICTh rpadikiB, 3reHepoBaHHMX Y
nporpaMHoMy cepemoBuili Matlab, nmpoTe BincyTHi# mporpaMumii Kox, SKuit
BUKOPHUCTOBYBaBCs Ul MojemoBanHs. JloninbHo Oyno Ou momaru #oro y
J0JaTKax, Wo O 103BOJIMIIO BiATBOPUTH MOJETIOBAHHS, IPOBEIEHE aBTOPOM.

BBaxaro, 1110 BHCIOBNIEH] 3ayBaKCHHS HE € BU3HAYANbHUMHM i HE 3MEHIIYIOThH
3arajbHy HayKOBY HOBH3HY Ta IPAaKTH4YHY 3HAYUMICTh PE3YIbTATIB Ta HE BIUIMBAIOTh
Ha MO3UTUBHY OLIIHKY AucepTaliifHoi po6oTH.

BucHoBOK npo gucepTaniiiny podoTy

BBaxato, mo auceprauiina poborta 3m00yBaua CcTymeHs AokTopa dimocodii
[lImirenss bormana OneroBuya Ha TeMmy «[lifBHIIEHHS MPOIYKTUBHOCTI
HU3BKOEHEPTreTUIHUX 0e31poBOIOBUX KaHaliB 3B’SI3KY CEHCOPHHX
TEIEKOMYHIKaI[iiHNX CHCTEM» BHMKOHAHa Ha BHCOKOMY HAyKOBOMY piBHi, He
HOPYIILyE MPUHIHUINB aKageMiuHoi JOOpOYECHOCTI Ta € 3aKiHYeHUM HayKOBHUM
TOCIIIKEHHAM, CYKYIHICTh TEOPETUYHHUX Ta MPAKTUYHUX PeE3YyJIbTATiB SKOTO
pO3B'sI3y€ HAyKOBE 3aBJlaHHs, IO MAae€ ICTOTHE 3HA4YEeHHs JJsd Taly3l 3HaHb
17 «Enekrponika Ta TeieKkoMyHikaiiii». J[ucepramiiiHa po6oTa 3a aKTyalbHICTIO,
NPAKTHYHOIO LIHHICTIO Ta HAYKOBOIO HOBH3HOIO MOBHICTIO BIANOBIJa€ BHMOIam
YUMHHOTO 3aKOHOJABCTBAa YKpainu, mo mnepeabagerni B 1.6 — 9 «llopsaky
MPUCYKEHHsS CTyNEHs HOKTopa ¢iocodii Ta ckacyBaHHA pillleHHsS pa3oBOl
CreLiani30BaHOl BYEHOI pajy 3aKiaiy BHIIOi OCBITH, HAayKOBOI YCTaHOBH IPO
TIpHCY/IXKeHHs CTyTeHs nokTopa dinocodiin, 3arBepmxenoro Ilocranosoro Kabdinery
Minictpi Ykpaiau Big 12 ciuns 2022 p. Ne 44,



3no0ysau Illmirens borman OneroBud 3aciyroBye Ha NPUCYIKEHHS CTYIIEHS
nokTopa ¢inocodii B ramysi 3HaHb 17 «EnekTpoHiKa Ta TelnekoMyHikamil» 3a
crenianpHicTiO 172 «TenexomyHikanii Ta pagioTexHikay.

Odiniiinnii onoHeHT:

3aBinyBau Kadenpu TeJIeKOMyHiKallih Hix
Ta Pa/ll0eIEKTPOHHUX CHCTEM
HarioHanbHOTro aBialitHOro yHiBEpCUTETY

JIOKTOp TEXH. HayK, mpodecop Poman OJAPUYEHKO
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