PELNEH3IA
Ha JucepTaliiHy poOoTy
Cymuna Irops OnekciiioBuya
Ha TeMy «MeTo MiATPUMKH 3B’ I3HOCTI MOOUIBHOI MEPEX1 CEHCOPIB CIIPSMOBAHOT il
13 BUKOPUCTAHHAM TEJIEKOMYHIKALIHHUX aeporuiat(opm pi3HOPIBHEBOTO
pO3TAalllyBaHHS,

npeACTaBiIeHy Ha 3100yTTs CTyneHs gJokTopa diutocodii

B rayty3i 3HaHb 17 EnekTpoHika Ta TeleKoMyHiKalii
3a criewianbHicTIO 172 TenekomyHikalii Ta paaioTexHika

AKTYaJIbHICTh TE€MH AUCepPTALil.

301UIbIIEHHS] KUTBKOCTI CTUXIAHUX JIMX, TPUPOJHUX KATaKJi3MiB, TEXHOT€HHUX
aBapiii Ta IHIIUJEHTIB y CBITI MPHU3BEJIO JO TOTO, 10 MpobaeMa MiATPUMKH 3B’ SI3HOCTI
MOOUTHPHUX Mepex (B TOMY YMCII 1 CEHCOPHUX) CTaja OJHI€I0 3 OCHOBHHX B
TEJEKOMYHIKaIIiHIM Tamy3i. Ha chorogHi, oAHUM 13 HAOpsIMKIB ii BUPIIICHHS €
BUKOPHUCTAaHHS  TEIEKOMYHIKAI[iHHUX  aeporurarGopM 32  JIOTIOMOTOI0  SIKHX
iH(opMallis repenaeTbes BiJl BY3/iB 0€3MPOBOJIOBUX MEPEXK 0 IEHTPIB MPUUHATTS
pimeHb. HaykoBo-TipakTH4UHI JOCHIDKEHHS 3 TeMaTUKU (YHKI[IOHYBaHHS Ta
opraHizamii ~ MOOUIBHMX  CEHCOPHMX  MeEpeX 13  TeJIeKOMYHIKalllHHUMH
aeporuiaTpopMaMu  MOKa3ye€ BaXJIMBICTb Ta AaKTyaJIbHICTh  BJIOCKOHAJEHHS
e(heKTUBHOCTI (PYHKIIIOHYBaHHS JAaHOTO THUIy MEpPeX B YMOBaX ITOCTIHHOTO
3pOCTaHHS BUMOT.

Ouninka OOIPpYHTOBAHOCTI HAYKOBHMX pe3yJbTaTiB  aucepramii, ix
JOCTOBIPHOCTI Ta HOBU3HHU.

HaykoBa HOBHM3HA pe3yJbTaTiB JUCEPTALIMHOTO JOCII/DKCHHS IIOJSATaE B
HACTYITHOMY:

1. 3ampomoHoBaHa MaTeMaTWYHa MOJENb MIATPUMKH 3B’SI3HOCTI MOOUIBHOI
MEpeXi CEHCOPIB CHpsMOBaHOi [ii 3 TeJIEeKOMYHIKalliiHUMH aeporuiatrgopmamMu
pi3HOPIBHEBOTO po3TanryBaHHs. Ha BiAMIHY Bil iICHYIOUHMX MAaT€MaTHYHUX MOJIEJEH,
BOHA CKJIQJA€Thcsl 3 MaTeMaTUYHUX Mojened (DyHKIIIOHyBaHHS CEHCOPIB
CIpsIMOBaHOI Mii, a TakKOoX TEICKOMYHIKAIIMHNX aeporaTtgopM JTBOPIBHEBOTO
pO3TallyBaHHS Pi3HOTO €HEPTETHYHOTO 3a0€3MECYCHHSI.

2. 3anmpornoHOBaHWI METOJ MIATPUMKH 3B’S3HOCTI BY3IIIB MOOITBHOT MEpexki
CEHCOPIB CIPSMOBAHOI il 13 BUKOPUCTAHHSIM TEJIECKOMYHIKALIMHUX aeporiaTtdhopm
pPI3HOPIBHEBOIr'0 po3TamryBaHHs. Ha BiaAMiHY BiJ ICHYIOUHMX METO[IB, JI03BOJISIE
e(DeKTUBHO BUKOPUCTOBYBATHM AHTEHM CIPSIMOBAHOI Jii, [0 pO3TalloBaHl Ha
CeHCOopax 1 TEeJIEKOMYHIKalIMHUX aeporiaTdhopmMax JIBOPIBHEBOIO MPOCTOPOBOIO
po3TallyBaHHs 13 PI3HUM EHEPreTUYHUM 3a0€3MEUYEHHSIM. 3aBASKH IbOMY
JOCSITAETBCSL  3MEHIIEHHS 4Yacy 3aTPUMKH, 30LIbIIEHHA IIBHJAKOCTI TMepeaayi



iH(opMallii 3 KiHIM B KiHEIb Ta 3MEHIIEHHS KIIBKOCTI 0€3MOocepeaHbO 3aITHUX
TEJIEKOMYHIKAIMHUX aepoIiaTpopM MOPIBHIOIOYU 13 MOOUIBHUMHU CEHCOPHUMU
MepeXaMH 3 TEIEKOMYHIKallHHUMHU aeporuiatopmMamu.

HaykoBi  nmocmimkeHHs  Oyau  BUKOHaHI  3q00yBayueM  Ha  kadenpi
tenexkomyHikauid KIII im. Irops  Cikopcekoro B pamkax iHimiatuBaux HJIP
«Po3pobka anropuTMiB JUHAMIYHOI (LIBTpALil AJI1 OLIHIOBaHHS MapameTpiB pyXy
O€3MIJIOTHUX JITAIBHUX arapaTiB NpU iX BUKOPUCTAHHI B OE3MPOBOIOBUX CEHCOPHUX
mepexax FANET», n/p - Noe 01190102043 (mouarok 05.2019 — 3akinuenns 12.2024)
1 «PO3BUTOK METOJIIB ONTHUMI3allli HU3bKOOPOITAIbHUX KIJIACTEPHUX CYMYTHUKOBHX
CUCTEM 3B’S3Ky, HaBiraiii Ta MOHITOpUHTY», A/p - Ne Ne (01220200110 (mouyarok
05.2022 — 3akinuenus 12.2027) ta OwmxerHoi HIAP Ne 2316 ,,InTenexryanizaiis
CUCTEM YIPAaBIIHHSI BHCOKONPOAYKTUBHUMU CEHCOPHUMHU MEpPEKaMH Ha OCHOBI
BUKODUCTaHHS  poOOTM30BaHMX  O0’ekTiB  Ta  obOumcmoBanbHOi  FOG-
iHppactpykrypu”, a/p - Ne 0120U102181 (mouatok 04.2020 — 3akinuenns 12.2022)
miJ KepiBHULTBOM Tnpodecopa Kadeapu TeneKOMyHiKalii, A.T.H., Mpodecopa
JIucenka Onexkcanapa [BanoBuya.

Otrxe, B jaucepTaliiHiii poOOTI TNOCTaBJIEHE HAYKOBE 3aBIaHHS PO3POOKH
METOAY MIATPUMKH 3B’S3HOCTI MOOIIBLHOI MEpEeXi CEHCOpIB CHpsSMOBaHOi [ii 13
BUKOPUCTAHHSIM TeJEKOMYHIKalIHHUX aeporuiatgopm PI3HOPIBHEBOTO
po3TantyBaHHs, 10 J03BOJISE IMJABUIIUTH €(PEKTUBHICTh (YHKIIIOHYBAHHS MEPEK
JAHOTO THUIy BHUKOHAHO TMIOBHICTIO, 3700yBad IIOBHOI MIpOK  OBOJIOIIB
METOOJIOTIEI0 HAYKOBOT JTiSIILHOCTI.

Ouinka 3micTy aucepraiii, 1i 3aBeplIEHICTh TA JOTPUMAHHS NPUHUMIIIB
aKajJeMi4HOI 100pPO4YeCHOCTI.

3a cBoiM 3MmicTOM aucepTarliiiHa pobora 3mo0yBada CymuHa [.O. mOBHICTIO
BiamoBigae CraHgapTy BUIIOI OCBITH 31 cmeriaabHOoCcTi 172 TemekomyHikamii Ta
pagioTeXHIKa Ta HampsMKaM JOCITI/DKCHb BIATIOBIIHO IO OCBITHBOI IPOTpaMH
TenexomyHikariii Ta paaioTeXHiKa.

Hucepraimiitna po0oTa € 3aBEpIICHOI0 HAYKOBOIO MPAINe0 1 CBITYUTH PO
HAsSIBHICTH OCOOMCTOTO BHECKY 3/00yBaua y HayKoBWi Hampsm [Hopmariitai Ta
KOMYHIKaIliifH1 TeXHOJIOT11.

PosrnstHyBmm 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU TMEPEBIPKH TUCEpTaIiitHOL
poOOTH Ha TEKCTOBI CMIBIAIHHSA, MOXHA 3pOOUTH HACTYITHI BUCHOBKH:

- BIZICOTOK moai0HOCTI ckitagae 26,83%, ane BKa3aHMi BIJICOTOK CKJIQJAETHCS 3

nmyOutikaii 3100yBayda Ta 3araibHuX ¢pas.

- 3aMI03UYEHHSI, 110 MAlOTh Miclie B poOOTI aucepraiiitna podora Cymuna Irops

OnekciiioBuYa € pe3yIbTaTOM CaMOCTIMHUX JTOCIIKeHb 3100yBaya;



- Idcepraliitna po0oTa HE MICTUTh €JIeMEHTIB danbcudikaiii, KOMITUISIIII,
(abpukanii, mariaTy Ta 3amno3uyeHb. BuKopucTaHl iAei, pe3yiabTaTH 1
TEKCTU 1HIIMX aBTOPIB MAaIOTh HAJIEKHI MOCUJIAHHS HA BIATIOBIIHE JKEPETIO.

MoBa Ta CTHJIb BUKJIQIEHHA Pe3yJbTaTiB.

HucepraniitHa poOoTa HamMcaHa YKpaiHChKOIO MOBOIO. Marepian BHKIIAJEHO
YITKO Ta JOTIYHO 13 BUKOPUCTAHHSM 3arajbHOMPHUIHATOI y Taly3i TEpMIHOJIOTII Ta
HayKOBOi JIEKCUKH, XapaKTEPU3YEThCSA MOCTIAOBHICTIO Ta JOCTYIHICTIO CIPUHHATTS
HAYKOBUX ITOJIOKEHB Ta PE3yJIbTATIB.

Jlucepraliisi CKJIaJa€ThCsl 3 BCTYIMY, YOTHUPHOX PO3ILTIB, BUCHOBKIB, CITUCKY
JiTepaTypH Ta IOJATKIB. 3arajqbHuUM oOcsr auceprTailii 164 cTopiHKH.

Y Berymi 3100yBau OOTPYHTOBAHO BHCBITIIOE aAKTYaJbHICTH JOCIIKYBaHOI
TeMH, (OPMYJIIOE TIPEAMET, 00 €KT, METY 1 3aBJIaHHS JOCIPKCHHS, HAYKOBY HOBU3HY
Ta NMPaKTUYHE 3HAYCHHS OTPUMAHUX Pe3yJsIbTaTiB. Takoxk HaBeaeHO iH(OpMaIlito mpo
BrpoBa/pkeHHd B HaByanbHuii mporec HH ITC KIII Tta ampobaiito HaykKoBHX
pe3yabTaTiB poOOTH.

Y mepmiomy po3niii 3700yBad MPOBOJAWTH TIPYHTOBHHMM aHai3 Cy4YacHHUX
MiIXO0JIB A0 OpraHizarii Ta moOyaoBu 0e3mMpoBOJOBUX (MOOUIBRHUX 1 CTAI[IOHAPHUX )
CEHCOPHHUX MEPEK Ha OCHOBI JIOCHIIXKEHb BITUM3HSHUX Ta 1HO3EMHUX HAYKOBIIIB. A
TaKOX, TEXHOJIOT1H Tepeadl JaHUX Ta Croco0iB oOMiHY iHdopMaIlii, B TOMy YHCII,
7] 9ac BIJCYTHOCTI KJIACHYHUX TEJICKOMYHIKAIIHHUX Mepek. 3po0jIeHO BHUCHOBOK
Ipo Te, IO BHUKOPUCTAHHS TEJICKOMYHIKAIIMHUX aeporiarGopM € HaiOuUIbII
yHIBepCaJlbHUM criocoboM 300py iH(opMmalii 3 MOOUIBHMX CEHCOPHUX MEpEex.
PosrnssHyTO NpUHIMIKM, METOAW 1 JITOPUTMH iX (YHKIIOHYBAHHS Y IOIEPEIHIX
poboTax MOCIHIHHUKIB, BU3HAUCHO iX HEJOJIKK Ta ClIaOKi MicCIld, IO Jajio 3MOTY
chopmyBaTH 3a1a4i TOCTIKEHHS, K1 OyJIM BUPIIICH] y AUCEpTaIlii.

Y npyroMmy po3aisii JIETAJIBHO PO3TISHYTO 1 ONMKMCAHO METOAH, aJTOPUTMH
OOMiHYy JTaHUMHM CHCTEMH TMPOTOTHI MOOUIBHOI CEHCOpPHOI Mepexi 13
TEJICKOMYHIKalliiHUMK aeporuiatrpopmamu. Bxaszano ii Hemomiku 1 HEOOXiTHICTH
KOHCTPYKTHBHO-QJITCOPUTMIYHOTO  BJOCKOHAJCHHS. Buxomsum 3 1poro, Juis
MiaBUIIEHHST €()EeKTUBHOCTI (YHKIIOHYBaHHS, 3alpOMOHOBAHO BUKOPHUCTOBYBATH
MOOLTEHY MEPEXKY CEHCOPIB CITPSIMOBAHOI i1 3 BAKOPUCTAHHIM TEICKOMYHIKAIlIHHIX
aeporiaTpopM  JBOPIBHEBOTO  pPO3TAITyBAaHHSA 13  PI3HAMH  CHEPreTUYHUM
3abe3reueHHsIM. [IpencraBieHa MaTeMaTHIHa MOJICTb TMIATPUMKH 3B’ SI3HOCTI JTAaHOTO
TUIy MEPEXi 13 JCTAJbHUM TOSCHEHHSIM ii CKIAJOBHX Ta CHOCO0Y OOYHMCIICHHS
3amaHux KputepliB. [locTaBmeHa 3amaua OaraTOKpuTEpiajdbHOI ONTUMI3ALIl Ta
MpEACTAaBICHUA METOJA MIJATPUMKHU 3B SI3HOCTI MOOUIBHOI CEHCOPHOI Mepexi 3
BUKOpUCTaHHSIM TA JBOpPIBHEBOIO pO3TalllyBaHHS, SIKHI J03BOJsIE€ 11 pO3B’SA3aTH 1
JOCSITTH KPaIoro pe3yiabTaTy HIXK Y CUCTEMI MPOTOTHITI.

Y TperhoMy poO3MUII BUKOHAHO aHali3 Ta BUOIp amapaTHUX 3aco0iB Jid
peanizailii CpsIMOBAHOCTI JIii CEHCOPIB Ta TEIEKOMYHIKalIMHUX aeporiaTdopM, 1o



€ KJIIOYOBUM €JIEMEHTOM SIK KOHCTPYKTHBHOI, TaK 1 aJIrOpPUTMIYHOI CKJIaJ0BO1
3aPONOHOBAHOIO  MeTONy. PO3riasHyTO ICHYHOYl aHTEHM CHOpSIMOBAHOI Ta
BCECIPSIMOBAHOI [ii, a TAKOX MEPCHEKTUBHI JOCHII)KEHHS B JAHOMY HAIPSMKY IS
3aCTOCYBaHHS y MOOUIBHUX HpUCTpPOsiX. BH3HaueHO iX mepeBaru, HEIONIKH Ta
OCHOBHI XapaKTEPUCTUKUA HEOOXI1JIH1 AJi PO3paxXyHKy MAaKCUMAalbHOI JTOBXKWHU JIHI
3B’s13ky TA-By30:1 (a00 Mixk TA 1BOX piBHIB), 1110 OYJIM MIATBEPAKEHI MOPIBHAJIBHUM
KOMIT'IOTEPHUM MOJIEIIOBaHHSAM Yy mporpamHomy mnpoaykrti Atoll. Ilpeacrasneni
pe3yNbTaTH Ta BHUCHOBKM MOKa3aJd, L0 BUKOPUCTAHHS AHTEH CHPAMOBAHOI [ii
J03BOJIIE  MIABUIIUTH  €(PEKTUBHICTH  MOOUIBHMX  CEHCOPHMX  MEpex 13
BUKOPUCTaHHSAM TEJIEKOMYHIKAI[IHHUX aeporiaTopM MOPIBHSHO 13 3aCTOCYBAHHIM
aHTEH BCECIPSIMOBAHOI Jii.

VY derBepTOMY pO3IUII BUKOHAHA OILIHKA €(QEKTUBHOCTI METOAY MiATPUMKHU
3B'SI3HOCTI MOOUIBHOT MEpPEXi CEHCOpPIB CHPSAMOBAHOI Ml 13 BUKOPUCTaHHSIM
TEJIEKOMYHIKAIIHHUX aeporiaThopM pi3HOPIBHEBOTO PO3TAIyBaHHS 3a JAOMOMOTOIO
IMITAlIHHOTO KOMIT FOTEPHOTO MOJEINIIOBAaHHS y TpOrpaMHOMYy Komiuiekci Matlab.
JIokiagHO OmMcaHO TpoleC MEepeBIpKU €PEKTUBHOCTI 3alPOINOHOBAHOTO METOAY,
BXIJIHI TMapaMeTpu Ta XapaKTEpUCTHKHM CHUCTEM IO TNopiBHIOIOThCA. [lokaszaHi
pe3yabTaTH y BUIJSAAl BI3yaJlbHUX TPEACTABICHb KOXKHOIO KpUTEpil0 Ta
y3arajbHeHOi TabJuIll 1 3p00JIeHO BUCHOBOK MPO MepeBary po3pooJIeHOr0 METOy 10
BCIM OJIMHAALSITH 3alaHUM KPUTEPIsM.

HMucepTariiiina po6oTa odopmieHa BiANMOBiIHO 10 BuMor Hakasy MOH VYkpainu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3arBepxeHHss BUMOT 10 O(OPMIIEHHS JUCEPTALIIi».

OnpuiiogHeHHA pe3yJbTATIB AUcepTAliiiHOI poOoTH.

HaykoBi pesynbratm mguceptaiiii BucBiTIeHI y 40 HayKoBUX ITyOJiKaIisx
3mo0yBava, cepenl sSKuX: 15 crareld y HayKOBHX BHJAHHSX, BKIFOUCHUX Ha JaTy
OIMyOJIIKyBaHHSI 10 TEPENiKy HayKoBUX (axoBHX BHAAHb YKpaiHu; 4 cTarTi y
MEepioIMYHNX HaYKOBHUX BUJIAHHSAX, POIHAEKCOBAHUX y 0a3ax JaHuX Scopus.

Takox pesynpTaTu auceprtamii Oynu ampoOoBaHi Ha 14 HaykoBUX (axoBHX

KOH(MEpEeHIIIAX Ta y 7 CTaTTAX, IO JOJaTKOBO BiI0OpaX)aroTh PE3yIbTaTH TUCEPTAIlii.
[Ty6nikarmii 3m00yBaua CymuHa [.O. 103BONSIOTE 3pOOUTH BHCHOBOK IIPO
MOBHOTY BHKJIAQJICHHS 300yTUX HAYKOBHX PE3YJIbTATIB 13 TOTPUMAHHIM MPHUHIIUIIIB
aKaJeMigyHoi JTOOpPOYECHOCTI Ta 3a3HA4eHHSM OCOOMCTOro BHECKY. Marepian
BIJIMTOBIJIa€ TEMATHII AUCEPTAIIHHOT POOOTH.
Taxkum 4rHOM, HAYKOB1 pe3yibTaTH OMHUCAHI B IUCEPTAIliHIA poOOTI TOBHICTIO
BHUCBITJICHI Y HAYKOBUX MyOIiKaIlisax 3100yBaya.

HepoJuiku Ta 3ayBaskeHHs 10 AUCePTALiHHOI po0OTH.
1. ITicna mpoBeAEHOTO aHaNI3y aHTEHHUX PIIEHb y PO3UIl 3 HE 3p03yMLJIo, SIK1
caMe aHTeHU BUKOPUCTOBYBAJIMCS Ha OOPTY TEIEKOMYHIKAIIMHUX aeporiaTdhopm 1 B



CeHCOpax Jyis 3ampolOHOBAHOI CHCTEMH TiJl 4Yac TPOBEAEHHA IMITALlIHHOTO
MO/IEJIIOBaHHA y po3aim 4.

He 3po3ymiio sk came pO3TallOBYIOTHCS aHTEHHM 1 fKa iX KUIbKICTh HA
TEJIEKOMYHIKaLIHHUX aeporuiardopmax ansa 3abe3rneyeHHs Ta MIATPUMKH 3B’ A3HOCTI
MIXK IHILIUMH MEPEKEBUMHU EJIEMEHTAMH.

3. He 3po3yMiio ssKHM 4MHOM OOMpaBcsi MapiipyT repeaaui iHdopmauii Bix
By3J1a /10 MICEBAOCYITy THUKA.

BBaxaio, 10 BHUCJIOBIEHI 3ayBa’K€HHS HE € BU3HAYAJIbHMMH 1 HE 3MEHULIYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPAKTH4YHY 3HAUYMMICTh PE3yJIbTaTIB Ta HE BIUITMBAIOTH
Ha MO3UTHBHY OIIHKY JAHCEPTALINHOI pOOOTH.

BucHoBOK npo auceprauiiiny pooory.

Beaxaro, mo aucepraiiidHa poborta 3100yBava crymeHs Aoktopa ¢uiocodii
Cymmmna Irops OnexcifioBuua Ha Temy «MeToa MATPUMKH 3B’ S3HOCTI MOOUIBHOI
MEpeXi CEHCOpIB CHPsMOBaHOI Mii 13 BHKOPHUCTAHHSIM TEJEKOMYHIKALIHHUX
aeporuiat)opM Pi3HOPIBHEBOrO PO3TAlllyBaHH» BUKOHAHA HA BUCOKOMY HAyKOBOMY
PIBHI, HE MOPYIIyE NPHUHIMINB AaKaJeMIYHOI J00pOYECHOCTI Ta € 3aKIHUCHHUM
HAYKOBUM JIOCJI/DKEHHAM, CYKYIMHICTh TEOPETHYHHMX Ta MPAKTHUYHHX PE3yJIbTaTIB
AKOr0 PO3B'A3y€ HAyKOBE 3aBJ@HHs, 110 MA€ ICTOTHE 3HA4eHHA UIA EnexTpoHiku Ta
TenekoMyHikaii. Jlucepramiitna po6oTa 3a akTyalbHICTIO, TIPAKTHYHOIO LUHHICTIO Ta
HAYKOBOKO HOBHM3HOK) TOBHICTIO BIAMOBIJA€ BUMOraM 4YHHHOIO 3aKOHOIABCTBA
Vkpainu, o nepeadbadeni B 1.6 — 9 «llopsaky npuCy/UKEHHsl CTYNEHs JIOKTOpa
¢dimocodii Ta ckacyBaHHs PIlIEHHS Pa30BOi Crewiai30BaHOI BUEHOI pajM 3akjany
BUILIOI OCBITH, HAYKOBOI YCTAHOBHM NMPO NMPUCYDKEHHs CTyNeHs nokTopa dinocodiin,
sarBepukeHoro ITocranosow Kabinery MinictpiB Ykpaiuu Bia 12 ciuns 2022 p. Ne
44.

3n06yBau Cymmn Irop OnekciiioBUY 3aciyroBy€ Ha TNPUCYKEHHS CTYIICHS
nokropa (inocodii B ramy3i 3HaHb 17 EnekrpoHika Ta TenekoMmyHikauii 3a
cnewianbHicTiO 172 TenekomyHikaiii Ta pagioTEXHIKa.
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