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1. OmenpsHenp O. O. BriiMB TeXHOJIOTIYHUX TapaMeTPiB Ha €KCILTyaTallilfiHi XapaKTePUCTUKU €JIEKTPOHHO]
6€e3MpOBOMIOBOI CUCTEMH NlepeiaBaHHs naHuX. — KeasigikauiliHa HayKoBa Mpals Ha IpaBax pykonucy. Jluceprauis
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BILJIMBY TE€XHOJIOTIYHMX [IAPAMETPIB Ha €KCILIyaTalliliHi XapaKTePUCTUKU €JIEKTPOHHOI 6€3[IPOBOIOBOI CUCTEMU
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Iycepralii JOCIIIKEeHO eKCIUIyaTaliliHi XapaKTEPUCTUKYA MEPEXI B PEXKUMI KOHKYPEHTHOTO IOCTYILY 3aJIEKHO Bif,
3aCTOCOBAHOrO pekuMy (PyHKLIOHYBAHHSI; IIPOAHAIi30BaHO [TapaMeTpy 30HU 0OCIyTOBYBaHHS TOYKU JOCTYILY
mepexi craHgapty [EEE 802.11ac 3anexxHo Bif mapameTpiB MOAyY ALl Ta KOLYBaHHS, a TAKOXK B3a€MHUI1 BIIUB
cyMixHUX Mepexx ctangapTy IEEE 802.11 na ctabinbHicTh ix QpyHKUiOHYBaHHS. OLiiHEHO e(EeKTUBHICTb
3aCTOCYBaHHS TEXHOJIOTiI (pOpMYyBaHHS TPOMEHIB Ta 6araTONOTOKOBOro nepeaasaHHs ganux (MIMO) 3a ymoB
00Me>KeHOi BUITPOMIHIOBAHOI IOTY>KHOCTI TOUKM JOCTYITy. JlOCIIiI>KeHO AOLibHICTh BUKOPUCTAHHS ITpiopUTH3aliii
Tpadiky B Mepeskax 3i 3MilllaHUM HaBaHTAXEHHSM, a TAaKOXK IIPOBEIEHO €KCIIEPUMEHTAJIbHY N1€PEBIPKY OTPUMAHUX
pe3ysbTaTiB. Y po60Ti BUKOPMCTAHO METOJ, aHAJIi3y, 10 IPYHTYETHCS HA KOHLEMILIi BipTyaIbHOTO KOHKYPEHTHOTO
BiKHA, IKMH Jja€ 3MOTy YpPaxOBYBaTU BCi TEXHOJIOTIYHI TapaMeTpU IIiJ] 4aC MOJEJIIOBAHHS MIPOLECIB B €JIEKTPOHHUX
crucTeMax NepejaBaHHs JaHux. Y nucepTallii oTpMMaHo Taki HOBi HayKoBi pe3ysbTaTu: 1) [Tofanpiioro po3BuTKy
HaOyB METO[] AOCJIIIPKEHHS eKCIUIyaTaliiHMX XapaKTePUCTUK 0€3MPOBOJOBUX MEPEXK HA OCHOBI KOHLIEMIIii
BipTyaJIbHOTO KOHKYPEHTHOTO BiKHA [JI51 BUBHAYEHHS [IOKA3HYKIB SIKOCTi IEPeaBaHHS MyJIbTUMELIMHOrO Tpa@iKy B
3MillIaHMX Mepeskax i3 mpiopuTusaliieto. 2) YI0CKOHaNIeHO MeTOJ, OLiHIOBaHHSI BIJIUBY TEXHOJIOTIYHUX ITapaMeTpiB
Ha IpaHMYHi eKCIlyaTaliliHi XapaKTepUCTUKHU €JIEKTPOHHOI 6€3IpOBOAOBOI CUCTEMU [1IEpPEeaBaHHs JaHUX 32
crangaprom IEEE 802.11ac y pe>kruMi KOHKYPEHTHOTO OCTy1y. 3) Briepiie o6IpyHTOBAHO OLIiHKY €(PeKTUBHOCTI
TEXHOJIOTIYHUX pillleHb, 3aCTOCOBAHUX ISl TiIBUIIEHHS [TPOIYCKHOI 3TaTHOCT] 6€3[IPOBOIOBOI €J1eKTPOHHOI
CHCTEeMHU NlepeJaBaHHs JaHux 3a crangaptom IEEE 802.11ac 3a yMOB 0OMEXXEHOT0 €HEPreTUYHOro pecypcy. 4)
[Noganpmoro po3BUTKY HabyJsia TeOpis (PyHKLIOHYBAaHHS 6€3[IPOBOLOBOI MEPEXI NlepejaBaHHs JaHUX 3
KOHKYPEHTHUM JIOCTYIIOM Yy pexkuMi rpiopurtusauii Tpadiky. OTpuMaHi pe3ynbTaTi MalOTh IPAKTUYHE 3HAYEHHS i
MOXXYTb 6yTU e(EeKTUBHO 3aCTOCOBAHI 17151 IPOEKTYBAHHS, IJIAaHYBaHHS Ta OOCyrOBYBaHHS 6€3IPOBOJOBUX MEPEXK
cranpgapty IEEE 802.11ac. Bonu faioTh 3MOry 3[iICHIOBATU IIPOTHO3HY OLIHKY IIBUAKOCTI IEpeNaBaHHs JaHUX,
OOI'PYHTOBAHO IVIAHYBATH i po3ropTaTu VoIP-Mepexi, a TakoK BUKOPUCTOBYBAaTUCh Y HABYAJIbHOMY IIPOLIEC] 3
IVICLIMILIIH, [1I0B'13aHUX 3 OpraHizalielo Ta PyHKLiOHYBaHHIM 6e3IPOBONOBUX JIOKAJIbHUX Mepexk. Kilo4oBi cioBa:
araparHi 3aco6u, BUIPOMiHIOBaHa IOTYXXHICTb, 30Ha OOCIYrOBYBaHHSI, €JIeKTPOMarHiTHa CyMiCHICTb, €JIeKTpOHHA
CHACTEMa, KOHTEHT, OL[iHKa €(PEKTUBHOCTI, MEPEXKHI TEXHOJIOTI], IPOIyCKHA 3[aTHICTb, CIIOCi6 MoAyIsLii Ta

KOOYyBaHHS, IIMPpHUHA YaCTOTHOI CMyTH.

2. Omelyanets O. Influence of technological parameters on operational characteristics of an electronic wireless
data transmission system. — Qualifying scientific work on manuscript rights. Dissertation for obtaining the
scientific degree of Doctor of Philosophy in specialty 171 "Electronics". — National Technical University of Ukraine
"Kyiv Polytechnic Institute named after Ihor Sikorskyi", MES of Ukraine, Kyiv, 2025. UDC 621.38 162 pages -
References: 76 sources. This dissertation is dedicated to an in-depth study of the impact of technological
parameters on the performance characteristics of an electronic wireless data transmission system based on the
IEEE 802.11ac specification, aiming to improve the design and operation processes of such networks by
considering the maximum achievable quality indicators. The research explores the performance of networks under
contention-based access depending on the applied operating modes; analyzes the coverage area parameters of
access points in IEEE 802.11ac networks depending on modulation and coding schemes; and investigates the
mutual influence of adjacent IEEE 802.11 networks on their operational stability. The study evaluates the
effectiveness of beamforming and multi-stream data transmission technologies (MIMO) under the condition of
limited transmit power of the access point. The feasibility of traffic prioritization in mixed-traffic networks is
assessed, and experimental validation of the results is provided. The research utilizes an analytical method based
on the concept of a virtual contention window, allowing for comprehensive consideration of technological
parameters in modeling processes within electronic data transmission systems. The dissertation presents the
following novel scientific results: 1) Further development of the method for studying performance characteristics
of wireless networks based on the concept of a virtual contention window for determining the quality indicators of
multimedia traffic transmission in mixed-priority networks. 2) Enhancement of the method for assessing the
impact of technological parameters on the limiting performance characteristics of electronic wireless data
transmission systems compliant with the IEEE 802.11ac standard under contention-based access. 3) For the first
time, substantiated evaluations of the effectiveness of technological solutions aimed at increasing the throughput



of electronic wireless data transmission systems based on IEEE 802.11ac under conditions of limited energy
resources. 4) Further development of the theory of wireless data transmission network functioning under
contention-based access with traffic prioritization. The results obtained have practical significance and can be
effectively applied for the design, planning, and maintenance of wireless networks compliant with the IEEE
802.11ac standard. They enable predictive evaluation of data transmission rates, rational planning and deployment
of VoIP networks, and can be used in academic courses related to the organization and operation of wireless local
area networks. Key words: hardware, radiated power, service area, electromagnetic compatibility, electronic
system, content, performance assessment, bandwidth, modulation and coding method, frequency bandwidth,
network technologies.
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