PEIEH3IA
Ha JucepraliifHy poboTy
ITIpoxonus Borogumupa AnapiiioBuda

Ha TeMy «KommiekcHHIT MeTO IaHYBaHHSA
pagioMepexi CTUIBHUKOBOIO 3B’ SI3KY)»,
MIpeJicTaBlieHy Ha 37100yTTA CTyleHs AoKTopa disiocodii
B raiy3i 3HaHb 17 — EnexkTponika Ta TelekoMyHikanii
3a crenianbHicTiO 172 — TesiekomyHikaiii Ta pagioTexHika

AKTyaJIbHICTh TEMH M CepTALii.

3aBraHHs IUTaHyBaHHS Ta onrtumizaimii mepex 4G, 5G, mo BuUpinlyBanoch y
JUCepTaliitHiit poOOTi, € aKTyaJbHUM, OCKUIBKM 3a3HAu€HI IOKOJIHHSI Mepex
HEBIHMHHO PO3BHMBAIOTHCH 1 BIPOBAIKYIOTHCS Y Cy4acHOMY CBiTi Bce OLIbIe i OiyibIie
JUIS OTpUMaHHs, Tiepe/iaBaHHsg i 00pOOKM BETUKMUX 1 MOCTIHHO 3pocTaiounx 00’ €MiB
Tpadiky, BiZ Tak caMoO 3pOoCTarouoi KiUTBKOCTI iH(OKOMYHIKallifHUX MpPUCTPOiB
Mepex. Y aucepralliiiHiii poOOTi BUPIIMIEHO aKTyallbHy HayKOBO-TIPAKTHUYHY 3a]1ady
yJIOCKOHAJICHHS TIpoIlecy TUIaHyBaHHS Ta ONTUMI3allii pagioMepexi CTITBHUKOBOTO
3B’SI3KY, OCKLIBKM, 3 OJIHI€I CTOPOHU, ICHYIOYi METOJY IIJIaHyBaHHS CTUIPHUKOBUX
MepeX MaloTh NIEBHI OOMEXEHHS 1 HEJIOMIKH, a 3 1HIIOT CTOPOHH, - 3aa4y BHUPIIIIEHO
3aBJISIKM 3aCTOCYBaHHIO CyYacHUX IiIXOJIB 10 MOJIEJIFOBaHHS CUCTEM 1 MPOLIECIB Ha
OCHOBI IIM(PPOBOTO ABIHHUKA.

Oninka oOrpyHTOBaHOCTI HAyKOBHX pe3yabTaTiB  Agucepramii, Iix
JAOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBM3Ha pe3yJbTaTiB JUCEPTALIMHOTO TOCHIIKEHHS TIOJArae B
HAaCTYITHOMY:

1. Bnepwe 3anpononoeano xomnnexcnuii Memoo TIIaHyBaHHS pajiioMepexKi
CTUIFHUKOBOTO 3B’SI3KY, IO BiJPi3HAETHCS BiJl iCHYIOUMX BUKOPUCTAHHAM TEXHOJIOTI1
nudpoBoro JBiifHMKA, 1 BpaXOBY€ CTaH iCHYIOUOi MEpEXi, MapKETHUHIOBI IIPOTHO3M
Tpadiky, Moxe OyTHM aBTOMAaTM30BaHMM Ta THYYKHUM Yy HaJlalITyBaHHI 1 BHOOpI
napaMeTpiB JUIs IUTAHYBAHHS PajlioMepexi.

2. 3arponoHOBaHO METOJl PiBHOMIPHOTO PO3MOAUTY KOPHCTYBauyiB MDK
CYCI/IHIMM CEKTOpaMM, KU BiIPi3HIETHCS BiJl BiIOMUX 3aCTOCYBAHHSIM TEXHOJIOTIT
nudpoBoro JBiMHMKA ISl TEPEBIPKA KOPEKTHOCTI PO3MOILTY, IO 00360J€E
DIBHOMIPHO PO3N0OiNamu mpagix Mixc cekmopamu paoiomepedxrci.

3. 3arponoHOBaHO METOJl KOMIUIEKCHOI OIIHKM pillleHb KOHpirypartii
CTUTPHUKOBOI paioMepexi, KWl BpaxoBY€ SK TEXHi4Hi, TaK i EKOHOMi4YHi Ta
MapKETUHIOB1 TTOKAa3HUKUA (PYHKITIOHYBaHHS CTUIBHHUKOBOI MEpexi 3B’SI3Ky, wo €
8IOMIHHICMIO 8I0 ICHYIOYUX Memooig, Ta JO3BOJSE BU3HAYUTH Halikparie



KoH(irypariitHe abo amaparHe pilmeHHs I 301IbIIEHHS €EMHOCTI IIJITHKA MEpexi 3
MiHIMaJTbHUMU €KOHOMIYHUMHU BUTPATAMHU.

4. 3anpononosano onmono2iyHy modenp TUPPOBOTO ABIHHUKA IPOLIECY
IUIAHYBaHHS palioMepexki CTUIBHMKOBOTO 3B’SI3KY, fKa JIO3BOJMIA OMUCATH SK
CTaTUYHMIA, Tak 1 JAWHAMIYHMIA acleKTH TMpollecy IUTaHyBaHHS paioMepexi
CTUTPHUKOBOTO 3B’S3Ky, BpaXyBaTH MYJbTHUAMCIUILUIIHAPHICTH IIHOTO TIPOIECY, a
TaK0>X BU3HAYUTH 3MICTOBHI JIOTiUHI 3B’ 3KM Mi>K KOMIIOHEHTaMH JJAHOTO TIPOIIECY.

OTpumaHi HayKoBi pe3yJIbTATH aBTOPOM NPOMINIJIN anmpofanilo y HayKOBHUX
CTaTTSIX, KOHGEPEHIMX, Ta OMyOJiKOBaHI Yy KOJICKTUBHIA MoHorpadii, 1110
MiATBEPIKYE IX JOCTOBIPHICTH, HOBH3HY, TA OOIPYHTOBAHICTb.

HaykoBi pgociijpkeHHs BHMKOHaHiI 3/100yBaueM Ha kadeapi indopmariiitHo-
KOMYHIKalliMHMX TexHoJjorii Ta cucreM HaBuanbHO-HAyKOBOIO 1HCTUTYTY
tesekomyHikauiiinux cucrem KIII im. Irops Cikopcekoro, mig KepiBHHITBOM
npodecopa Kadeapu indopmaiiiiiHo-KOMyHIKaIIMHMX TEXHOJIOTI Ta CHUCTEM
HaBuanbHO-HayKOBOTrO 1HCTUTYTY TejlekoMmyHikamiitaux cucrem KIII im. Irops
Cikopcbkoro, 1.T.H., ipod. ['no6u Jlapucu CepriiBau, B pamkax Hactynaux HJIP
TA MPOEKTIB:

1. HepxoromxeTHa Tema Ne2218m  «I'eTeporeHHa Mepexa 300py, nepeaadi
Ta 00poOKku iH(opMaIli g cucTeMu posnoiiieHoi rerepaitii MicroGrid» (Homep
nepxkaBHoi peectpartii 0119U001184).

2. HepxoOromxerna TemMa Ne2313n «IlobynoBa indopMmarltiitHo-aHaTI THYHOL
wiaTdopMu IS CYTIPOBOKEHHS (YHKITIOHYBaHHS KiOep(hi3MuHUX CHUCTEM» (HOMEp
nepxasHoi peectpartii 0120U102298).

35 Mixunapoguuit nmpoekt “Research Guidance System for Organizations
Based on Self-improvement Domain Knowledge Map and Customized Industry
Knowledge Graph” 3a cmiBnparti HTYY «KIII im. 1. Cikopcekoro» ta IHCcTUTYTY
iHhopMmariiitHux nocmijkeHs akanemii Hayk mpoiuiii Illangyns, KHP (HOMED
norosopy 0305/55-M).

Ouninka 3micTy gucepranii, ii 3aBepmieHicTh Ta AOTPHUMAHHA NPHHIMIIB
aKaJeMi4HOI J00POY€eCHOCTI.

3a cBoiM 3MicTOM aucepTaliiiHa poOora 3100yBaua IIpokomus B.A. noBHicTiO
BijinoBigae CraHaapTy BUIIOI OCBITH 31 creriaibHOCTI «172 — TenekoMmyHikarii Ta
pajioTexHika» Ta HampsMKaMm JOCHIEHb BiAMOBITHO JI0 OCBITHBOI MpoOrpaMu
«IHdopmarniitno-KOMyHIKaIliitHI TEXHOJIOTI».

Jucepraniiina poboTa € 3aBeplIeHOI0 HAYKOBOK MNpaner i CBiUUTH PO
HasBHICTh OCOOMCTOr0o BHECKY 3700yBaya y HAYKOBHH HAmpsiM IUIaHYBaHHS Ta
OIITUMi3allii paJioMepex CTIIBHUKOBOIO 3B’ SI3Ky OCTaHHIX NOKOJiHb 4G, 5G.



PosrasHyBmm 3BIT TOAIOHOCTI 3a pe3yJbTaTaMU IEPEBIPKU JHUCEpTaIlifHOT
poOOTH Ha TEKCTOBI CHIBNAMAIHHSA, y KoMy 3a3HaueHO 4.93% cniBnanins Ta 95.07%
yHikaabHOI iHopmanii y MoscHIOBANIBHIN 3anuciii qucepTaniiHoi po6OTH, MOXKHA
3pOOMTH BUCHOBOK, M0 juceptaniiiHa po6ora Ilpoxomusi Bosaogummpa
AHJpilioBHYA € pe3yJIbTaTOM CAMOCTIHHHX JOCTiI:KeHb 3700yBayYa i HE MiCTUTh
eneMeHTiB  (Qanbcudikariii, kKommisiAmii, d¢aOpukarii, IUIariaTy Ta 3al03UYEHb.
Buxopucrani ifei, pe3yJbTaTy i TEKCTH iHIIMX aBTOPiB MalOTh HAJIEXKHI MMOCHIAHHS
Ha BiATIOBiJTHE JKEPEO.

MoBa Ta cTHJIb BUKJIAJEHHS Pe3yJbTATiB.

Hucepraiiiftna po0oTa HamucaHa YKpaiHCBKOIO MOBOW. Buknaaku y
MOSICHIOBAJIbHIM  3allKMCIi  AMcCepTaliiiHoi poOOTH MpeacTaBieHi Yy JIOTIYHIN
MOCJIiZIOBHOCTI Ta y JOCTYITHOMY IpEACTaBICHHI IS YWTaya, 10 Ma€ BiJMOBiIHY
npodeciitHy kBamidikaiiro 3a TEMOI JOCHiKEHHS. 3100yBau BHUKOPUCTAaB
3arajJbHONPUIHATY TEXHIYHY TEPMiHOJIOTIIO.

JucepraiiiitHa po6oTa CKIaJaeThes 31 BCTYIy, 4-X pO3/iIiB, BUCHOBKIB, CITUCKY
BUKOpPUCTAHUX JKepen i3 184 HaliMeHyBaHb, 4 moAatkiB. 3arajlbHuil 06car poboTu
192 cropinku, 3 skux 152 CTOpiHKA OCHOBHOTO TEKCTY, 19 CTOPIHOK BUKOPUCTAHMX
JoKepen, Ta 7 cTOpiHOK noaatkiB. Po6ora mictuth 38 pucyHkiB ta 73 TaOnuIi.
LmtoctpatuBHMii Matepiayl (pUCYHKU, TaOJWIl) BUKOHAHWM SKICHO, Ha BUCOKOMY
piBHi.

Y Berymi 3100yBau  pO3KPUB ICTOPUYHI AaCHEKTH PO3BUTKY IOKOJiHB
0€3IPOBOJIOBOTO 3B’SI3Ky, OOTPYHTYBaB aKTyaJbHICTh OOpaHOi TeMH, 3a3HAYUB
3B’SI30K 00paHOi TeEMU 3 HAYKOBO-JOCIIIHUMHU POOOTaAaMH Ta TEMaMH, B paMKax SKUX
BUKOHYBaJlach JUCepTalliiiHa po0oTa, a TaKOX pPO3KPUB METy pOOOTHU, 00’ €KT,
MpeaMeT, METOMU 1 3aJaui TOCHIPKEHHS, Ta HadaB iHQopMalliio Mmpo ampobdarlito
pe3yabTaTiB AOCIIIKEHHS.

Y mepmomy po3faini 3100yBau OemanbHO pO3KpU8 npobiemy NIAHYBAHHSA
Mepedci  CMibHUK08020 36°A3Ky, TpOaHalli3yBaB IIPOLEC IUIaHyBaHHA MEPEXi,
MOSICHUB BAXKJIMBICTh MYJIBTHAUCIMIUIIHAPHOCTI IJIaHYBaHHSA Ta ONTUMIi3alii
Cy4yacHOT1 pajiioMepexi. ABTOp pO3IJISHYB iCHYIOUiI METOAM IUIAHYBaHHS pajlioMepexi
CUCTEM CTUILHMKOBOTO 3B’S3Ky Ta MpOaHali3yBaB iX BiJMOBiJHICTh BU3HAYECHUM
BUMOTaM: BUPIIIIEHHS 3a]1a4 TONEePEAHBOr0, JE€TAIHHOIO IJIAHyBaHHS Ta ONTUMI3allii,
ypaxyBaHHS €KOHOMIYHMX, MAapKETUHIOBUX, MOPUIWNYHUX Ta IHIIMX AacCIEKTiB
IlaHyBaHHS. 3700yBay 3a3HAYMB OCHOBHUI HEJIONIIK PO3TJISHYTHX IiJIXOJiB: (OKYC
JIMIIIe HA TEXHIYHOMY acIeKTi IUTaHyBaHHS, 1[0 HE BiJIMOBia€ MOTpedaM IIaHy BaHHS
Cy4JacHHUX pajioMepex, i ToMy MoTpeOye BIOCKOHAJICHHS.

Y apyromy posnini 3100yBad onucaé 8i0omi ma 3anponoHOB8AHI Memoou
supiuleHHs npobneM WIAHY8AHHSA Mepedci, 3alpOIIOHOBAB OHTOJOTIYHY MOJEIh
BJIOCKOHAJICHOTO TIpoIlecy IUIaHYBaHHS paJioMepexki CTUIBHUKOBOTO 3B’S3Ky, Ta
MPOBIB  aHalli3 CTATUCTUYHMX TOKAa3HUKIB  (YHKIIIOHYBaHHS pajioMepexi



CTLTPHUKOBOTO 3B’s13Ky. Ha OCHOBI IIpoOBEIEHOTO aHali3y MOKa3HUKIB aBTOp BUOpaB
«KUTBKICTh KOPHUCTYBauiB» SIK TaKWil, M0 HaWOiIbIIE MiIXOIUTHh IS BU3HAYCHHS
CTaHy €MHOCTI Mepexi. ABTOp TaKko>K OOTpyHTYBaB BUOip MOJENi PO3MOBCIOKEHHS
xBwib 3GPP TR 38.901 B.16, mo creniaabHO po3pobiieHa s Mmepex 5SG.

Y TperboMy po3miii 3M00yBau 3anponony8ae memoou i ix NOKpaujeHHs OJis
NIIAHYBAHHS padiomepedic, a CaMe: a) KOMIUIEKCHUI MeTO/I TUTaHyBaHHS pajlioMepexi
CTUTPHUKOBOTO 3B’SI3KY, KW Oa3yeTbcs Ha TexHOJOTil HudpoBoro ABiifHMKa,
BpAaXOBY€ CTaH iCHYIOUOi MepeKi, MapKeTHHIOBI MPOTrHO3M Tpadiky, Ta mependadae
HOro aBTOMaTU30BaHE BUKOHAHHS /71l CTPATETIYHOI0, ONIEPATUBHOTO, YU TAKTUYHOTO
IUIaHYBaHHS pajJioMepexi B PEXHUMI pealbHOTO 4Yacy 3 METOH TPOAKTUBHOIO
yIIpaBIiHHS pecypcaMu Mepexki; 0) MeTOJ PIBHOMIPHOTO PO3MOILTY KOPUCTYBadiB
MDK CYCIIHIMA CEKTOpaMH, SIKMi BiJpI3HAETHCA BiJ BIIOMUX 3aCTOCYBaHHSIM
TexHojorii 1udpoBoro ABIHHMKA [JIs TEPEBIPKA KOPEKTHOCTI PO3MOALLY; B)
YIOCKOHQJIEHUIA METOJ KOMIUIEKCHOI OILIHKM pillleHb, SIKUMI BpaxoBy€ TEXHiuHi,
€KOHOMIYHI Ta MapKETHWHIOBI TNMOKA3HUKU (YHKIIOHYBAaHHS CTUIHHUKOBOI MEpexi
3B’ SI3KY.

VY 4gerBepToMy po3jiiIi 3700yBad onucae po3pobiere npoecpamte 3a0e3neyeHHs
ona  peanizayii  3aNPONOHOBAHO20 KOMMWIEKCHO20 Memooy NIAHYEAHHA mda
onmumizayii padiomepedzci. ABTOp TaKOX OIKWCAaB MOXJIMBOCTI IHTErparii
PpO3po0JIeHOr0 TPOrPaMHOT0 3a0€3MeYeHHS 3 ICHYIOUMMH TIpOIlecaMy TIJIaHy BaHHS Ta
ontumizalii pagiomepexi. 3100yBad NPOBIB €KCIIEPUMEHT 3 BU3HAUYECHHS HAHOLIBII
MiAXOJAIIOr0 METOAy JIiHiMHOT perpecii Ans 3amad4 IUIaHYBaHHS, Ta OIKCaB
MOJIeJIIOBaHHS POOOTH 3alPONOHOBAHOIO AITOPUTMY MiXKCEKTOPATHLHOTO PO3MOJILITY
KOpUCTYBadiB JJsl CIEHApil0 HEOAHOPIAHOTO HABaHTAXEHHS IIPU OJHAKOBUX
3HAUEHHAX KOHQIrypalliiiHuX mapaMeTpiB.

3arajibHi BACHOBKH MiCTSATh BUYEPIHY iH(OpMAaLlit0 PO OTpUMaHi TEOPETUIHI
1 IpaKTUYHI pe3yabTaTH, OTPUMaHi 3100yBaueM y AUCepTaIlifHOMY JOCIiHKeHHi.

Bukopucrtani axkepena 3700yBaueM € akTyaJbHUMU Ta pElIeBAHTHUMU
MPOBEICHOMY JIOCIIiIPKEHHIO.

Jluceprariiitna poGoTa odopMIiieHa BiIMOBiIHO A0 BUMOT Hakasy MOH VYkpainu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepkeHHS! BUMOT 10 0(OPMIIEHHS AUCEPTaLlii».

OnpuiaroaHeHHS pe3y/bTATIB ANcepTaliliHOI po0OTH.
HaykoBi pesynpTati JucepTailii MOpoHILIA pereH3yBaHHS, ampoodarlito i
BUCBITJICHI y 9 HayKOBUX ITyOJIiKallisx 37100yBava, cepe] SIKuX:

— 2 craTTi y HayKOBUX (paxOBHX BUJIaHHIX YKpaiHU 3a creniaapHicTio «172 —
TenexoMyHikarlii Ta pafioTeXHiKa»;

— 2 cTarTi y NepioANYHUX HAYKOBUX BUIAHHAX, NpPOiHAEKCOBaHUX y Oa3i
Scopus;

— 2 Te3u J0MOoBijeit Ha KOH(EPEHITiAX, TPOiHAeKCOBaHUX Y 6a3i Scopus,



— 1 po3ain KoJIeKTUBHOI MOHOTpadii;
— 2 Te3W y MaTepialiaX BCEYKpaiHChKUX Ta MDKHAPOJHUX KOH(EPEHITIi.

HepnoJuiku Ta 3ayBakeHHs 10 AMcepTaNiiiHOT po0oTH.

1. OTpuMaHO 3HAYHY KiJbKICTh HayKOBO-TIPAKTUYHUX PE3YJIbTaTiB , MPOTE
KOIEH 3 HUX HE 3aXUIIECHUN IaTeHTaMH Ha BHUHAXOAW, KOPUCHI MOAEN It
3alpONOHOBAHUX TEOPETUUHUX MOJIEJIe, UM aBTOPCHKUMHU TpaBaMU Ha TBip IS
PpO3p0O06IEHOr0 IIPOrPaMHOro 3a0€3MEYECHHS.

2, HemoctaTHhO TOBHO pO3KpHWTa apXiTeKTypa, MAW3aiiH, peastizarlis
MPOrPaMHUX KOMIIOHEHT Ta aIrOpUTMH POOOTH pPO3pOOJIEHOr0 IMPOTrpPaMHOTO
3abe3rneueHHs Ha ocHOBi migxomay SPL (Software Product Line), sixi 3a3HaueHi B
po0OTi SIK Taki, 10 BUKOPUCTAHI AJISl MOJIEIIOBAHHA 1 BepudiKallii 3arporoHOBaHUX
MOKpAIIeHNX METO/IiB KOMIUIEKCHOTO IUTaHyBaHHA pajiomepexi. lle 3amummae
3alUTaHHS 0 PO3pOOJIEHOTO MPOrpaMHOro MpoaykTy. Takodk, 3asBieHi mmyOmikamii
3a TEMOIO JUcepTallii He JaroTh BiIMOBIIL HA I1i 3alTUTaHHS.

3. Peanizariis nmdpoBoro aABifiHMKa y AucepTaniiiHil MOSICHIOBAJIBbHIN
3amMcIi Ta 1 JoJaTKax TpeJcTaBiIeHa MAaTeMAaTUYHOK MOJIEIUTI0 KOMIUIEKCHOTO
METO/ly IUIaHYBaHHS paJgioMepexi CTUIbHUKOBOro 3B'si3ky (Posninm 3, 4). Ilpore, y
MOSICHIOBAJIbHIN 3amucii JOLUIbHO Oyjo O HajaT NPUKIA] HOBHOIO IMKITY
MOJICJIIOBaHHS, SKWAWA OW MOYMHABCA 3 TEXHIYHUX TapaMeTpiB pajiioMepexi,
aOOHEHTIB Mepexi Ta iX reorpaiqyHoro po3MilllEHHS, MApKETMHIOBUX Ta IiHIINX
napameTpiB, SIKi OepyTh y4acTh Y po3paxyHKax MOKPAIIEHOT0 KOMIUIEKCHOIO METOIY
IUIAHYBaHHS, Ta 3aKiHYyBaBCS pe3yJbTaTaMd MOJEIIOBAHHSI 1 JEMOHCTPYBaB
KOMNAEKCHUL Memoo NIAHYBAHHS pa0ioMepediCi CMIIbHUKOBO20 38 '513K) 3 NOYamKy 00
KiHYA 3 GUKOPUCMAHHAM YUDPOBO2O OBIUHUKA.

BBakaio, mo BHC/IOBJIeHI 3ayBajkeHHS He € BH3HAYAJIbLHHMH i He
3MEHIIYKOTh 3arajbHy HAayKOBY HOBH3HY Ta MNPAKTHYHY 3HAYHMICTh
pe3yJbTaTiB Ta He BIVIMBAIOTh HA MO3UTHBHY OLIHKY AMCePTALIHHOI poOOTH.

BucHoBOoK npo aucepraniiiny pooory.

BBaxkato, mo auceprarniiina po6ota 3700yBaua CTyIeHs JokTopa dinocodil
IIpoxkonus Boaoaumupa AmnapiiioBndya Ha Temy «KomiuiekcHuii MmeTox
IJIAHYBaHHS pajfioMepexi CTITbHHKOBOro 3B’A3KY» BHKOHaHa Ha BHCOKOMY
HAyKOBOMY piBHi, HE TMOpPYUIy€ TPHUHIUIIB aKaIeMidyHOi J0OpOYECHOCTI Ta €
3aKiHUEHMM HAYKOBHUM JIOCIIDKCHHSM, CYKYIHICTh TEOPETUYHUX Ta MPAKTUIHUX
pe3yJIbTaTiB SKOTO PO3B'A3y€ HAYKOBE 3aBHaHHS, IO Ma€ iCTOTHE 3HAYCHHS IS
ramy3i 3HaHb «l17 EnexkTpoHika, aBTOMaTu3allii Ta €JEKTPOHHI KOMYHiKalliiy.
JucepraliiifHa po0oTa 3a aKTyalbHICTIO, TMPAKTAYHOI IIHHICTIO Ta HAyKOBOIO
HOBM3HOIO TOBHICTIO Bi/lIOBiJla€ BUMOTaM YHHHOTO 3aKOHOJaBCTBa YKpaiHH, IO
nepeadaueHi B m.6-9 «llopsiiKy mnpucyKeHHs CTyIieHs JokTopa dinocodii Ta






