O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0825U003481
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 18-08-2025

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. SIpowieBuy PomaH OJiekcaHIpoBUY

2. Roman Yaroshevych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crIeniaIbHOCTI: 123

Ha3zBa HayKoBOi creniaIbHOCTI: Komm'iotepHa iHxeHepis

lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTi: Komn'ioTepHa iHXeHepis

Jata 3axucry: 02-09-2025

CnenianbHICTB 32 OCBITOMO: 172TenekomyHiKallii Ta pajiioTexHika

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocniekt Hayku, 6y, 14, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeliagai30BaHOi BY€HOI pagu). PhD 9978
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHs: npocniekt Hayku, 6yz. 14, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekT Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi Ipo aucepTailiio
MoBga guceprTallii: Vkpaincoka
Koau remaTHYHHX py6an: 49.27.31, 49.33.29, 20.54.01, 20.55.01

Tema gucepranii:
1. Mopzesi Ta METOJ, MiIBULIIEHHS €(EKTUBHOCT] TAKTUJIBHOTO IHTEPHETY Y KOMII'IOTEPHUX MEPeXKax

2. Models and a Method for Enhancing the Efficiency of the Tactile Internet in Computer Networks

Pedepar:

1. SlpomeBuy P.O. Mopesni Ta MeTop ninBuiieHHs €GeKTUBHOCT] TAaKTUIJIBHOTO IHTEPHETY Y KOMIT'IOTEPHUX MEpPeKax.
- KBanigikauifiHa HaykoBa ITpaljsl Ha paBax pykonucy. Jlucepratlis Ha 3000yTTs CTyIleHs oKTopa ¢inocodii 3a
crienianbHicTio 123 «KoMITroTepHa imkenepis» (12 - Indpopmaniiiti TexHosorii). — XapKiBCbKUI HalliOHAJIbHUN
YHIBEpCUTET pajiioesneKTpoHiku, MiHicTepCcTBO OCBiTH i Hayku YKpainy, Xapkis, 2025. JluceprauiiiHy po6oTy
IIPUCBSIYEHO PO3PO6LIi MOTesiell Ta MeToAy MifgBUIleHHS e(peKTUBHOCTI TaKTUIbHOTO [HTEPHETY Y KOMITIOTEPHUX
mepexax. TakrunbHuii IHTepuet (TI) siBisie COO0I0 TEXHOJIOTII0 B3a€MO|i JIIOJMHY | MAlIMHY Ha PiBHI BiIUYTTIB y
peasibHOMY 4Yaci, [0 BUCYBa€e BUCOKi BUMOTH JI0 IIBUIKOZIl KOMITIOTEPHOI MepesKi. AKTyasIbHICTb JOCiIKEHHS
3yMOBJIEHA HEOOXiHICTIO 3HWKEHHS 3aTPUMOK repeadi ganux 3 ~100 mc 1o ~1 Mc, HifgBUIeHHS IIPOITyCKHO]
3/1aTHOCTI Ta HaJifHOCTi KOMITIOTEPHUX MEPEX JJ1s iATPUMKU HOBUX 3aCTOCYBaHb (TeJeMeIULIMHa, aBTOHOMHI
TPaHCIIOPTHI CUCTEMH, IPOMHUCJIOBA aBTOMATH3allis, BipTyasbHA i JONOBHEHA PEAIbHICTb TOLO). [l 3a6e3ne4eHHs
MIOBHOIIHHOTO (DYHKLIOHYBaHHS TaKTUJIbHOTO [HTEpHETY HeOOXilHAa KOMITJIEKCHA apXiTeKTypa 3B'sI3KY, 5IKa BKJIIOYA€E

Mepexi 'ssToro nokostiHH (5G) i nepcrnekTUBHI TeXHOJIOri mocToro nokostiHH (6G). 30Kpema, OCHOBHUMU



KOMIIOHEHTaMU TaKoi Mepexi € pafiointepdeiic 11 MiaK/II0YeHHS KIi€HTiB i3 MiHiMaJbHUMU 3aTPMMKaMU; MEPeXa
paziomoctymy (RAN), mo 3a6e3mnevye nepenady CUrHaay MK KiHII€BUMU IIPUCTPOSIMU Ta 6a30BUMU CTaHLSIMY;
6a3oBa KOMII'IOTEpHA MEPEXa, SIKa BiTIOBilae CyBOPMM BUMOraM JI0 WIBUAKOCTI Nepenayi JaHux, 6€e31eKy Ta
HagiHoCTi. lle BU3HaYae aKTyasbHICTh JOCIIIPKEHb y HANIPSIMKY IOKPAlLeHHS IKOCTi 06cmyroByBaHHs (QoS) Ta
onTuMizalii MepexxHuX pecypciB. OCHOBHI BUKJIMKY, IIOB'I3aHi 3 peasi3alji€io TaKTUJIbHOTO [HTepHEeTY, BKIII0YaloTh
3MEHIIEHHS 3aTPUMOK y KaHaslax 3B'13Ky MIJIIXOM BUKOPUCTAHHSI HOBUX IPOTOKOJIIB Ta BILOCKOHAJIEHHS aJITOPUTMIB
MapIIpyTH3aLii; MigBUIIEHHS ITPOIYCKHOI 30aTHOCTI 32 paXyHOK 3aCTOCYBaHHS TEXHOJIOTI MaCOBOTO
6araTokopuctyBanbkoro MIMO, po3umpeHoro CrieKTpa 4acToT i KOTHITUBHUX MepesK; 3abe3reyeHHs BUCOKO]
HAZiHOCTI Ta JOCTYIIHOCTI LUISIXOM PO3IOisIeHOI 00pOOKY NAaHMX i BUKOPUCTAHHS Pe3ePBHUX MEXaHI3MIB [JIsI
BiZJMOBOCTI}IKOCTI, @ TaKOXX OIITUMIi3allisl KEpyBaHHS PECypCaMU 3a JOIIOMOTOI0 IITYYHOTO IHTEJIEKTY Ta METOLIB
MAaIIMHHOTO HaBYaHHS. TaKUM YMHOM, aKTyaJIbHICTb JOCIIIKEHb y cPepi TAKTUIILHOTO IHTepHETy BU3HAYa€ThCSI
HEeOOXiJIHICTIO pOo3pOOKM HOBUX MOJiesIel i MeTOMIB MifgBuieHHs e(DeKTUBHOCTI Nepenadi JaHuX y KOMITIOTePHUX
Mepeskax. [lopanbii JOCHiIKeHHs 30CepeIKyI0ThCs Ha BIOCKOHAJIEHHI MepesKHOI iHppacTpyKTypH, po3pooiii
e(eKTUBHUX aJITOPUTMIB KepyBaHHs TpagikoM, NiJBUILEHH] piBHS 0€3I1eKu Ta iHTerpaltlii TeXHOJIOri 0641CIeHb Ha

nepudepii (edge computing) ays MiHimMizanii 3aTPUMOK i 3MEHIIEHHS] HABAHTAKEHHS HAa LIEHTPaJIbHi CEPBEPHU.

2. Yaroshevych R. Models and method for enhancing the efficiency of the Tactile Internet in computer networks. -
Qualification scientific work in manuscript form. Dissertation for the degree of Doctor of Philosophy in Specialty
123 “Computer Engineering” (12 - Information Technologies). - Kharkiv National University of Radio Electronics,
Ministry of Education and Science of Ukraine, Kharkiv, 2025. The dissertation is dedicated to the development of
models and a method for increasing the efficiency of the Tactile Internet in computer networks. The Tactile
Internet (TI) represents a technology for human-machine interaction at the level of realotime sensations, which
imposes very strict requirements on network performance. The relevance of the research is determined by the
need to reduce datantransmission latencies from approximately 100 ms to around 1 ms, as well as to increase both
the throughput and reliability of computer networks to support emerging applications (remote medicine,
autonomous transport systems, industrial automation, virtual and augmented reality, etc.). To ensure the proper
functioning of the Tactile Internet, a comprehensive communication architecture is required, incorporating
fiftthogeneration (5G) networks and prospective sixthogeneration (6G) technologies. In particular, the main
components of such a network include a radio interface for connecting clients with minimal latency; a radio access
network (RAN) that facilitates signal transmission between end devices and base stations; and a core network that
meets the stringent requirements for dataorate, security, and reliability. This underscores the importance of
research aimed at improving quality of service (QoS) and optimizing network resources. The primary challenges
associated with realizing the Tactile Internet include reducing latency in communication channels through the use
of novel protocols and enhanced routing algorithms; increasing throughput via massive multiuser MIMO
technologies, expanded frequency spectra, and cognitive networking; and ensuring high reliability and availability
through distributed data processing and faultotolerance mechanisms. Additionally, resource management must be
optimized using artificial intelligence and machinenlearning methods. Thus, the significance of research in the field
of the Tactile Internet is driven by the need to develop new models and methods for enhancing dataotransmission
efficiency in computer networks. Future studies will focus on refining network infrastructure, designing efficient
trafficomanagement algorithms, strengthening security measures, and integrating edgencomputing technologies to

minimize latency and reduce the load on central servers.
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