PELIEH3IA
pelieH3eHTa, K.T.H., fouentra KOJIICHUK Mapunu OnexcanapiBHA
Ha jucepraliiiny po6ory JJEMUEHKA Kupuia Muxonaiiorda
«Metoau Ta 3acoOu MIaHyBaHHS PO3TOPTAHHS JIITAIOUUX MEPEX IS
3a0e3neueHHs nepeaadi JaHuX B yMOBaX pyHHYBaHbY, IIPEJICTABICHY Ha
3100YyTTSI HAYKOBOTO CTyTIeHS JOKTOpa dimocodil
B ray3i 3HaHb 12 [HdopmariitHi TexHOIOTIT
3a cnenianbHicTiO 123 Komn’roTepHa iHxXeHepis

1. AKTyaJTbHICTh TEMHU

[Tpu iHIMaeHTaX HA 00’ €KTaX KPUTHYHOI 1HPPACTPYKTYPH MOXKYTh 3a3HATH
¢bi3MYHUX MOLIKOHKEeHB IITATHI Mepexi, sSKi 3a0e3neuyloTh nepeaady JaHuX Bif
TATYNKIB KOHTPOJIIO BKJIMBUX MapaMEeTpiB TEXHOJOTIYHOTO OOJaIHAHHS [0
KPU30BUX LIEHTPiB. BiACYTHICTh JOCTYIy 10 TaKMX JAHUX MOXKE MPHU3BECTHU JIO
OPUMHSATTS  MOMHJIKOBHX a00  HEJOCTaTHbO  OOTPpYHTOBAaHUX  pillleHb
CIiBpOOITHUKAMH KPHU30BUX LICHTPIB, BIANOBIAAIBHUX 3a JIOKaJli3allilo Ta
JTIKBIJAIiF0 HACTIAKIB IHIUASHTY. SIK albTepHATUBY IOPYIIEHUM INTATHUM
MepekaM MOJKHa PO3IJIsIHyTH BHKopucTaHHs LiFi mepex, mo MoXyTh OyTH
pealti3oBaHi 3 BUKOPUCTaHHSM Oe3minoTHUX JitanpHux amaparax (BITJIA), ski
BUCTYMAIOTh Yy POJII peTpaHcisITopiB curHaiy. OnHak dYepe3 pyHHyBaHHS
oOJnajiHaHHs Ta KOHCTPYKUIM y MPUMIIIEHHSX MOXXYTh BUHHMKHYTH MEXaHIYHi
MEePelKov, [0 BHUMAraloTh MPOKIaJaHHs MapupyTiB mius mnepemadi LiFi
CUTHaJy B 00XiJ IMX Nepelkoi. 3a3HaueHi BHllle oOcTaBUHH O0OyMOBIIOIOTH
aKTyaJIbHICTh TEMH JTOCIIKCHHSI.

2. 3B’5130K poOOTH 3 HAYKOBUMH NpOTrpamMamH, MIaHaMH, TeMaMU

ITix vac poboTy Hax AEcepTalio aBTOp OpaB y4acTh Y SIKOCTI BUKOHABIIS Yy
HACTYIHUX HAayKOBO-JOCTIIHUX poOOoTax, IO BHUKOHYBaJUCh Ha Kadenapi
KOMIT'IOTEPHUX  CHCTeM, Mepex 1  Kibepbesnekun  HarioHambHOTO
aepokocMmigHoro yHiBepcutery iM. M. €. XykoBcekoro «XapkKiBChKUH
aBlaliiHui  1HCTUTYT»: «MeTonu, mporpaMHoO-anapatHi  3aco0u  Ta
iHpopMmariitHi TexHoyoril po3poOJeHHs 1 MOJEpHi3alii TrapaHTO3JaTHHX
KOMIT 1oTepHHX cucteM, mepex Ta [T-indpactpyktyp» (AP Ne 0117U005349,
2018-2020); «MeTomomyoriuHi 3acad Ta TEXHOJIOTII OI[iHIOBaHHI Ta
3a0e3rneveHHs Oe3MeKn (3aXUCTy) KpUTUYHUX iHOopMaLiiHUX 1HPPACTPYKTyp»
(JIP Ne 01190100979, 2019-2021); «Metomu, momeni Ta iHdopmaliiiHi
TEXHOJIOTIT MiABUILEHHS HAmiWHOCTI Ta Oe3revyHoctl ckianaux [T-cucrem Ha
etarax po3pobiieHHs Ta BrpoBamkeHHs» (/P Ne 01210113842, 2021-2023);
«HaykoBi 3acamu i Metomu 3abe3medeHHs rapaHTo3gaTtHocTi ¢uiotiB BITJIA
IHTENIeKTyaIbHUX CUCTEM MOHITOPHHTY MOTEHIIIHO Hebe3MmeyHuX 1 BiiChKOBUX
o0’extiB» (JIP Ne 0121U112172, 2021-2023).



3. Amnanmiz 3Mmicty jguceptanii. CrymiHb OOTpyHTOBAaHOCTI HAyKOBHX
MOJIOXKEeHb, BUCHOBKIB 1 peKoMeH a1, chopMyJIbOBaHUX y IHCEepTAIlil

HucepTaniitaa pobora Jlefivenka K. M. € 3aBepIIeHOI0 HAyKOBOIO Tpaliero,
MICTHTh aHOTAIlil0 — YKpaiHCHKOIO Ta aHIIIHCHKOI MOBaMH, BCTYI, YOTHPU
O3, BACHOBKH, CITUCOK BUKOPHCTAHUX JKEPEI J1a 2 TOAaTKH.

Huceprariiina po06oTa mpUCBSYeHA PO3POOJIEHHIO METOJIB i MPOTrpaMHHUX
3ac00iB MIATPUMKH pO3ropTaHHs Oe3migoTHUX mitatounx LiFi mMepex mns
3a0e3MedeHHs Iepeavi JaHuX B YMOBaxX pyHHYBaHb 3 ypaxyBaHHSIM BHMOT O
YacOBUX 1 HA/IIMHICHUX XapaKTePUCTHK.

Mertoro nmociipKeHHs € 3a0e3nevueHHs HamiiHOro (YHKIIOHYBaHHS Ta
3MEHILIEHHS Yacy po3ropTaHHs jitarodoi LiFi Mepexi nuisixom po3poOieHHS i
BIIPOBA/KEHHSI METOJIIB 1 MporpamMHUX 3aco0iB JJISI CHUCTEMHU ITiATPHUMKHU
IUTaHyBaHHA Ta po3mileHHs1 BITJIA B ymoBax pylHyBanb. [l pearnizariii MeT:
3100yBayeM OyJi0 cpopMyIbOBAaHO HU3KY 3aBJIaHb, Kl IOBUHHI OyTH BUpIIIEHI,
a TaK0X OOIPYHTOBAHO METOIH JOCIiKEeHb, sIKI HEOOXiTHO 3aCTOCOBYBATH JIJIs
BUPIIICHHS 3a3HaYEHUX 3aB/IaHb.

VY mepuioMy po3iii pO3MISIHYTO OCOONMBOCTI 3actocyBaHHs BITJIA y
NPUMIIIEHHSX 3 MEXaHIYHHMH [epelIKolaMy, BHU3HAYeHI IPOoOJEeMH TaKoro
3aCTOCYBaHHS Ta MPOAHAIII30BAaHO METOIU 00XOMy TMEepeIKo/ I1iJT Yac MOJbOTIB
BIUUIA y mnpuMimeHHsSX 3 pyWHyBaHHSMH. PO3TJISHYTO OCHOBHI eTanu
IUlaHyBaHHs posropranHs unitatouoi LiFi mepexi Ha ocHoBi BIUIA y
BUPOOHUYOMY IPHUMIIIICHHI 3 MEePEIIKOIaMH.

VY apyromy po3auii po3risiHYTO NMUTaHHS IUTaHyBaHHS po3MimeHHs BITJIA
mitatouoi LiFi Mepexi 3 BUKOpHCTaHHSAM aJTrOpPUTMIB JIIBOTO Ta IIPABOTO KYTiB,
a TaKOXX KepoBaHOro Bojocnany. [IpoBeneHo nopiBHSUIBHUHN aHAJi3 3a3HAYEHUX
ITOPUTMIB, B XOJi SKOTO BHSIBJICHO, IO Y MEPEeBAXHIH KUIBKOCTI BHITaJKiB
3aCTOCYBaHHS ajJrOPUTMY KEpOBAaHOTO BOJOCIAIY J103BOJISIE MPOKIACTH OLIBII
KOPOTKHI MapuipyT posmnoBciojpkeHHss LiFi curnamy B o0Xim mepemikop Ta
3y4uTH i po3roptanHs LiFi mepexi mermry kinpkicts BITIIA.

Tperili po3din NPUCBSIYEHO BUPINIEHHIO IUTaHb po3MimeHHs BITJIA
mitatouoi LiFi Mepexi Ta miaBumieHHs i1 HamidHOCTI s 3a0e3medyeHHs
nepenavyl AaHUX B yMOBax pyHHyBaHb. Po3pobiieHO Ta IOCHiKEHO pi3Hi
ctparerii po3roprans BIIJIA i3 cranioHapHOro jaeno Jjisi yTBOPEHHS JIiTalouoi
LiFi mepexi.

VY derBepTOMY PO3JLIi OMHCaHa apXiTeKTypa, (yHKLUIOHAIbHI MOXJIHBOCTI
Ta HaBEJEHO TMPUKIAJN 3aCTOCYBAHHS MPOrPaMHUX 3acO0iB IS IiATPHUMKH
ranyBaHHs posroptaHHs BILUJIA mitarowoi LiFi mepexi 3 ypaxyBaHHSIM
JaCOBHX Ta HAIIMHICHUX XapaKTePUCTHK.

BucHOBKM MOjaioTh pe3ysbTaTd MPOBEAEHUX AOCHIIKEHBb SIK BUPIIICHHS
MOCTaBIIEHUX Y JUCEPTaIliiiHi poOOTi 3aBIaHb.



Crucok BHUKOPHUCTAHUX JDKepel JOCTaTHHO TIOBHO OXOIUTIOE Tajly3b
JOCTIPKeHb 1 MeBHOI MIpOI0 BijloOpakae I'PYHTOBHE ONPAIFOBAHHS aBTOPOM
HAYKOBHUX IpaIlb 3a HAPSIMKOM JIOCIiPKEHb.

4. HaykoBa HOBHU3HA OJIep)KaHUX pe3yJIbTaTiB

3 HalOUIBLI CyTTEBUX JOPOOOK JUCEpPTaHTa, IWI0 XapaKTEePHU3YIOTHCS
HAYKOBOIO HOBH3HOIO, MOXKHA Ha3BaTH:

- BHeplIe 3alpollOHOBAaHO METOMW IUIaHyBaHHs po3MimenHs bITJIA
mirtarouoi LiF1 Mepexi nis 3abe3nedenHs nepegadl JaHUX B yMOBaX pyldHyBaHb,
SKi Ha BIIMIHY BiJl BIIOMHUX BPaxXxOBYIOTh CTPYKTYpPHO-IIPOCTOPOBI MapamMeTpu
nepemkoy i 6a3yloThcsi Ha KOMOIHYBaHHI aJITOPUTMIB MPOKJIAAaHHSI MapIIPYyTiB
3a pI3HUMH CTPATETiIsIMHU 1X 00XOAy, Ta HaJAIOTh 3MOTY MiHIMi3yBaTH JOBXHUHY
MapHipyTy Ta/abo KijibKicTh HeoOxigHux BITIA;

- ynockoHasieHo Metoj; po3mimienHs BIIJIA mitarowoi LiFi Mepexi mus
3a0e3mneueHHs rnepeadi JaHuX B yMOBaxX pyiHyBaHb LUISIXOM ()OpMYBaHHS Ta
BUOOpY MapIIpyTiB TMOJBOTY y BHU3HAUEHI TOYKH y TMPOCTOPI IS yTBOPEHHS
Mepexi 3 ypaxyBaHHSM pi3HUX BapianTiB 0azyBanHs BIIJIA, mo 3Menmye
CyMapHi 4acoBi Ta BapTiCHI BUTPATH Ha PO3TOPTAHHS MEPEXKi,;

- YIOCKOHAJeHO MeTOJ MiABUINeHHS HaAdiiHocTi mitarodoi LiFi mepexi
HIISXOM PO3pOOJIEeHHS MOJAENi Ta aIrOPUTMIB BHIIEPEIKYBAIBHOI 3aMiHH
BIUIA 3 ypaxyBaHHSM BHUMOT A0 WMOBIpHOCTI 0€3BiIMOBHOI poOOTH Mepexi,
IOKa3HUKIB 0e3BiAMOBHOCTI Ta aBTOHOMHOCTI okpemux BITJIA, 1o 3abe3neuye
rapaHToBaHe (YHKI[IOHYBaHHS MEpeXi BIIPOJOBXK 3aJaHOTO 4acy.

5. JIoCTOBIpHICTh OTPUMAHMX PE3yJIbTATIB Ta BACHOBKIB

JIOCTOBIpHICTP OTPUMAaHUX pE3yJbTATIiB 1 BHCHOBKIB IiJITBEPIKYETHCS
KOPEKTHUM BUKOPHUCTAHHSM BIJIOMHX TEOPETHMYHUX Ta EKCIIePUMEHTAIHHHIX
METOJIIB OOI'PYHTYBaHHSI OTPHUMaHUX pe3yJbTaTiB, OOIPYHTOBaHHUM BHOOPOM
OCHOBHUX TMpUIyIIeHh Ta OOMeXeHb, a TaK0oX 301KHICTIO aHAJTITUYHO
OTPUMAaHUX PE3yNbTATIB 3 pe3yIbTaTaMU MOJIEIIOBaHHS.

6. [IpakTyHa IIHHICTh OJEP>KAHUX pe3yJbTaTiB Ta peKOMEHJAIlii MoI0 iX
MOJIAJIBIIION0 BUKOPUCTAHHS

[IpakTiyHa I[IHHICTh OJIEP)KAHMX pE3yJbTATIB TOJSATAE Y MOXKJIHBOCTI
iXHPOTO  BUKOPHUCTaHHS y KpPHU30BHX IIEHTpaX OO0’€KTiB  KPUTHYHOL
1HQpPacTpyKTypH MiJ 4Yac CTBOPEHHS CHCTEM MIATPUMKU TPHHHSITTS pPillleHb
010 JIoKami3alii Ta JIKBiJalii aBapiMHUX CUTYyallii Ha TaKux 00’€KTaX B
yacTHHI 3a0e3nedeHHs] BIANOBIJAIBHUX OCi0 KpU30BHX LIEHTpPIB iH(OpMAIliero
Ipo TMapaMeTpd TEXHOJOriYHOro oONajHaHHS Ta CTyINiHb pyHHYBaHb
BUPOOHUYUX MNPUMILIEHb y pa3l NOUIKOJKEHHs IITaTHUX KaHaJliB Mepenadi
iHdopmMmarii. Onepxxani pelynbTaTH MOXYTh OyTH 3aTpeOyBaHi y MOIABIINAX
JOCIIKEHHSIX CTOCOBHO MOOYIOBU TPUBUMIpHUX Mojeneit npokinamganHs LiFi
MapmpyTiB B 00XiJi MEXaHIYHUX TMEPElIKO Ta pPO3POOJICHHS Mojenei
HafiiHocTi Jitarouoi LiFi mepexi, Oe3nepepBHe (YHKIIIOHYBaHHS SKOi i3



3aJaHUMH HAQMIHHICHIMH Ta YacOBUMH XapaKTEPUCTUKaMH 3a0e3NeuyeThes
TphOMa i OLIBIIIONO KibKicTO 3MiH BITJIA.

7. Odopmienas  auceprauii, JOTPUMAHHI BHUMOT  aKaJeMidyHOl
TO0OPOYECHOCTI Ta TOBHOTA BUKJIAQ/ICHHS HAYKOBUX IOJOXKEHb Ta Pe3yJbTaTiB B
omyOJIiIKOBaHUX HpaIsix

Huceprarttis ohopmieHa BinmosigHo no BuMor Hakasy MOH VYkpainu Ne 40
Bix 12 ciuns 2017 p. «IIpo 3aTBepmxeHHss BUMOT 10 OQOpMIIEHHS AUCEepTaIlii».

Jluceprartitina po6ota € pe3yJbTaToM CaMOCTIHHHUX JOCIIIKEeHb 3100yBaya
i He MicTuTh eeMeHTIB (anpcudikarii, koMmusmii, ¢abpukarii, rariaty Ta
3aro3uYeHb.

Bukopucrani ifei, pe3yabTaTH 1 TEKCTH IHIIUX aBTOPIB MalOTh HaJIEXHi
TIOCHJIAHHS Ha BIATMOBIIHE JHKEPEo.

HaykxoBi pe3yibpTaTd aucepTallii BUCBITIIEHI Y 6 HayKOBHX ITyOJiKaIlisax
3mo0yBada, cepel SKHMX: 2 CTAaTTi y HayKOBHUX ()axOoBUX BHUAAHHSIX YKpaiHU
kateropii b, 3 sSKuX ojHa CTaTTs MpUPIBHIOETHCS A0 0,5 myOiikarii, OCKiIbKA
MICTHTh TPH CIIIBAaBTOPH (pa3oM i3 37j00yBaueM); 1 cTaTTs aHTITiHCHKOIO MOBOIO
y (haxoBoMy BHIaHHI YKpaiHH KaTteropii A, sike IpoiHJeKcoBaHe y 6a3i naHuX
Scopus i Mae kBapTwib Q3 (IPUPIBHIOETHCS J0 ABOX HAyKOBUX ITyOrikamii); 1
myOJTiKalliss aHTJIIHCHKOI0O MOBOIO Y 3aKOPJOHHOMY IMEpPIOJUYHOMY HAyKOBOMY
BUJIaHHI, sIKe TIpOiHJeKcoBaHe y 0a3i maHux Scopus i Mmae kBapTuiib Q4; 2
aHTJIOMOBHI TyOJtikarlii ampobariifHoro xapakTepy y Marepiajax KoH(pepeHIIiH,
NMpOiHAEKCOBaHUX y 0a3l manmx Scopus. Yci nyOmikamii MoOXyTs OyTu
3apaxoBaHi 3/100yBadeBi, OCKUIBKM MICTSATh OOIPYHTYBaHHS OTpPHUMaHHX
HAYKOBHMX pe3yJIbTATIB BIAMOBIAHO JO MeTH (TIOCTABICHOTO 3aBIaHHS) Ta
BHCHOBKIB, & TaKOXX OITyOJIIKOBaHi 3 JOTPUMaHHSM BUMOTH — He OLjbIle HiX
OJTHI€T CTATTi B OJTHOMY BHITyCKYy (HOMEpi) HayKOBOI'O BHIaHHSI.

8. Hemouiky Ta 3ayBa)KeHHS 0 JUCEPTALIiHOI poOOTH

1. He 3po3yminio, sk BpaxoBaHi y pO3pOOJEHHX Yy PpO3MiM 2 MOIENsIX
CUTYyallil, KOJIM MaroTh MiCIle 3MiHH y PIBHSIX OCBITJIEHOCTi, 3allMJIEHOCTI Ta
3aIUMJICHOCTI, SIKi 3MEHIIYIOTh JAIbHICTh CUTHATY.

2. ITix yac npoBeeHHS TOCIIPKeHb Y po3/iii 2 0yso O JOMUIEHO y SKOCTI
3MIHHOTO TapaMmeTpy pO3TIISJaTH HE TUTBKU PO3MIpU IEepelkoi, a 1 po3Mipu
CaMoro MpUMILIEHHS.

3. Ilpu po3podbiti mporpamuoro 3acody “Reliability Level” gouinsno 6yio 6
JIOJIaTH  PO3PaxyHKOBI  ¢opMynu jansi  Oe3BIIMOBHOCTI CHUCTEMH, MIO
IPOEKTYETHCSL.

4., Tlpuknagm 3acTOCYBaHHS pO3pOOJEHOr0 IPOTPaMHOTO  3acoly
«Simulation Way» y po3xaini 4 He B MOBHIM Mipi JEMOHCTPYIOTH Horo
MOJKJIUBOCTi, OCKIJIbKH B HMX 3r€HEpPOBaHa JOBOJII Maja KUIbKICTh MEPEIIKO] Y
pUMIIIIeHH], B 00Xi SKuX HeoOxinHo npokiaaaty LiFi mappyrT.



9. BucHoBkH

Huceptaniiina po6orta Jleituenka Kupuna MuxonafioBudya «Metoau Ta
3aco0u IIaHyBaHHS PO3TOPTaHHS JITAIOUUX Mepex Jyist 3abe3nedeHHs repeiadi
JAaHWX B yMOBaX PyWHYBaHb» € 3aBEpIICHOI0 HayKOBO-IOCIiTHOI pPOOOTOIO,
sKa MICTUTh HAyKOBO OOIPYHTOBaHI pe3yJIbTaTH, Ma€ HAyYKOBY HOBH3HY Ta
IIPOIIOHY€ MEPCHEeKTUBU TMOAANBIIMX JOCHIKeHb. Tema JOCHIKEeHHS
BIJIMOBIIa€ ranxy3i 3HaHb 12 IHdopmariiiai TexHomorii Ta cremiansHOCTI 123
Komm’roTepHa iHxeHepis.

BpaxoByroun akTyaslbHICTb TE€MH, OTPUMAaHi pe3yNbTaTH, IOBHOTY iX
omyOJiKyBaHHSI Ta TIE€BHY MPAKTUYHY 3HAUyIIICTb POOOTH BBa)karo, IO
nucepTarliiina pobota Jlefiuenka Kupuia MukonaiioBuua «MeToau Ta 3aco0u
IUTaHyBaHHS PO3TOPTAHHS JITAIOUUX MEpex i 3a0e3NedeHHs rnepefadi JaHuX
B YMOBaX pyWHYBaHb» BiANOBijae BUMoraM MyHKTIB 6, 7, 8 i 9 «Ilopsaky
IPUCYJUKEHHS CTYINEeHs JOKTopa (ijocodii Ta ckacyBaHHS pIlICHHS pa3oBOi
CIeLiai30BaHOl BUEHOI pajyl 3aKJialy BHILOi OCBITH, HAYKOBOI YCTaHOBH IIPO
IOPUCYDKEHHSI CTymneHsi Jnoktopa ¢inocodii» Big 12.01.2022 p. Ne 44 Ta
BUMoOram J1o opopmienns nucepranii MOH Ykpainu Big 12.01.2017 p. Ne 40, a
cam aBTop, Jleituenko Kupuio MukonaiioBud, 3aciiyroBye NpUCyKEHHs oMy
HAYKOBOTO CTyINeHs JokTopa dinocodii 3a cneuianpHicTio 123 Komir’'rotepHa
IHXKeHepisl.

PerieH3eHT — KaHIUIAT TEXHIYHUX HAYK, TOIICHT,

naypeart Jlep>xaBHoi nipemii [Ipe3unenTta Ykpainu

JUISL MOJIOIMX BUCHUX, TOIICHT KadeIpu KOMIT FOTEPHHUX CHCTEM,
Mepex i kibepOesneku HarlioHaTbHOTO aepOKOCMIYHOTO
yHiBepcuTety iM. M. €. JKykoBcbkoro o
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