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1. Mogzesni Ta METOJ, MiABUIEHHS €(EKTUBHOCTI TAKTUJIPHOTO 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. Mogesi Ta MeTO[, IiiBUILLIEHHS €(PEKTUBHOCTI TAaKTUJIBHOTO IHTEPHETY Y KOMIT'FOTEPHUX MEPEXKaX.
- KBamigikauiliHa HayKoBa ITpalsl Ha IpaBax pyKonucy. Jlucepratis Ha 3000yTTs CTyIeHs JoKTopa ¢inocodii 3a
cnenianbHicTio 123 «Komm'iotepHa imxeHepis» (12 — Indopmaniiini TexHosorii). - XapKiBCbKMil HallilOHAbHUIA
VHiBEepCUTET paflioesIeKTpoHiky, MiHicTepcTBo ocBiTy i Hayku Ykpainu, Xapkis, 2025. [JuceprauiiiHy poboTy
IIPUCBSIYEHO PO3pOOLi MOJesiell Ta MEeTOAY MiJBUIIEHHS €(PEKTUBHOCTI TAKTUIBHOTO [HTEPHETY Y KOMITIOTEPHUX
Mepexax. TaktunbHuii IntepHet (T1) siBysie cO6010 TEXHOJIOTIIO B3a€MO/Ii] JTI0MHY i MAIIMHYU HA PiBHI BiT4yTTIiB y
peasibHOMY 4aci, 1110 BUCYBa€ BUCOKi BUMOTH 10 IIBUIKOZii KOMITIOTEPHOI Mepe>Ki. AKTyasIbHICTb AOCIIIPKEHHS
3YMOBJIEHA HEOOXiJJHICTIO 3HW)KEHHS 3aTPUMOK Nlepezadi ganux 3 ~100 mc 10 ~1 Mc, HifBUILIeHHS IPOITYyCKHO]

3,I[aTHOCTi Ta Ha,ﬂ,iIU/IHOCTi KOMI'[’IOTepHI/IX MEpEX OJjid Hi,ILTpI/IMKI/I HOBUX 3daCTOCYBaHb (TCJ'ICMCILI/IU,I/IHH, aBTOHOMHi



TPaHCIIOPTHi cucTeMH, IPOMHUCJIOBA aBTOMATH3allis, BipTyasibHa i TONOBHEHA peasibHICTh TOO). [Jist 3abe3nedeHHs
[IOBHOL{HHOTO (DYHKLIOHYBaHHSI TAaKTUJIbHOTO IHTEpHETY HeOoOXiHa KOMILJIEKCHA apXiTeKTypa 3B'sI13KY, sIKa BKJIIOYae
Mepexi I'sToro nokosiHHs (5G) i epcrneKTyBHI TEXHOJIOTI oCcToro nokoiHHs (6G). 30KpemMa, OCHOBHUMU
KOMIIOHEHTaMU TaKoi Mepexi € pafiointepdeiic 11 MiIK/II0YeHH KIi€HTIB i3 MiHiMaJIbHUMU 3aTPMMKaMU; MEpeXa
paziomoctymy (RAN), mo 3a6e3mnevye nepegady CUrHaay MK KiHIIEBUMU IIPUCTPOSIMU Ta 6a30BUMU CTAHLISIMY;
6a3oBa KOMII'IOTEpHAa MepeXa, sIKa BilTIOBiflae CyBOPMM BUMOraMm JI0 WIBUAKOCTI epenayi faHux, 6€e3neKy Ta
HagiHoCTi. lle BU3HaYae aKTyasbHICTb JOCIIIPKEHb y HAIIPSMKY IIOKpallleHHS SKOCTi 06cyroByBaHHs (QoS) Ta
onTHMi3alii MepeKHUX pecypciB. OCHOBHI BUKJIMKY, IIOB'I3aHi 3 peasisallielo TAKTUIbHOTO IHTEPHETY, BKIIOYal0Th
3MEHIIEHHS 3aTPUMOK y KaHajlax 3B'SI3Ky MIJIIXOM BUKOPHUCTAHHSI HOBUX IPOTOKOJIIB Ta BILOCKOHAJIEHHS aJITOPUTMIB
MapIIpyTH3aLlii; MiIBUIIEHHS ITPOITYCKHOI 30aTHOCTI 32 PaXyHOK 3aCTOCYBaHHS TEXHOJIOTIA MaCOBOTO
6araTokopucTtyBalbkoro MIMO, po3LlMpeHOro CIEKTpa YaCTOT i KOTHITUBHUX MEPEXX; 3a0e3M1eYeHHs BUCOKO]
HaZIiHOCTI Ta JOCTYIHOCTI MIJISIXOM PO3MO/iIeHOi 00POOKU AAHUX i BUKOPMCTAHHS PE3€PBHUX MEXaHI3MiB 17151
BiZJMOBOCTI}IKOCTI, @ TaKOXX OITUMIi3allisl KepyBaHHS PECypCaMU 32 JOIIOMOTOI0 IITYYHOTO IHTEJIEKTY Ta METOLIB
MalIMHHOTO HaBYaHHS. TaKUM YMHOM, aKTyaJIbHICTb JOCIiIKEeHb y cPepi TAKTUIILHOTO IHTepHETY BU3HAYa€ThCSI
HEeOOXiJIHICTIO po3pO6KY HOBUX MOJIe/Iel i MeTOMIB MifgBuIleHHS e()EeKTUBHOCTI epenadi JaHuX y KOMITIOTePHUX
mepexax. [Toganbiii JocmiIKeHHs 30CepeIpKyI0ThCsl Ha BILOCKOHAJIEHHI MepesKHOI iHPpacTpyKTypH, po3poobii
eeKTUBHUX aJITOPUTMIB KepyBaHHs TpadikoM, NMifBUILEHH] piBHS 6e3I1eKu Ta iHTerpallii TeXHOJIOrii 0641CIeHb Ha

nepudepii (edge computing) nynsg MiHimMizanii 3aTPUMOK i 3MEHIIEHHS] HABAHTAXEHHS Ha LIEHTPaJIbHi CEPBEPH.

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 dataotransmission 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 datantransmission
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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I'[i,ucyMKH IOCJIiI>KEHHS: TeopeTuyHe y3arajabHEHHs i BUPilIEHHs BOXJIMBOI HayKOBOI TpoGIeMu
Iyo6sikarii:
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[TonTaBCchKUM HalliOHANIPHUI TeXHIYHUI yHiBepcuTeT im. F0. Kongpatioka. 2021 — N22 (64)
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Mmepexax» / SIpomesud P.O., KoBanenko A.A., // Cuctemu yIipaBiiHHS, HaBiratii Ta 3B's13Ky. 36ipHUK
HayKoBUX Ipaup. — [Tosrasa: ITHTY, 2022. - T. 1(67). - C. 106-110.

¢ 4. Kovalenko Andriy «MogemnoBaHHs nipolecy 06po6Ky TpaH3aKIliil y cepeloBUllli TaKTUIIbHOTO iHTepHeTY» /
Andriy Kovalenko, Roman Yaroshevych // Cucremu ynpasiiHHs, HaBiralii Ta 3B's13Ky. 36ipHUK HAyKOBUX
npaup. - [TostaBa: [THTY, 2023. - T. 1(71). - C. 104-107.
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