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nepenayvi CUrHaly MijiMETPOBOTO [lialla30Hy, HOr0 eHEPreTUKY y CKIaAHUX YMOBAX MiCTa CEHCOPHUX Mepex
II'SITOTO [TOKOJIHHS /1715 MOJINIIEHHS MOXJIMBOCTI MEepeX pasiofocTymy. JuceprariiiHa po60Ta € BATOMAM BHECKOM
y BUPIilIE€HH] aKTyaJIbHUX 3aBJaHb ONTUMI3allii Ta MiABUIIEHHS IPOAYKTUBHOCTI T€JIEKOMYHIKALIITHUX CUCTEM,
30KpeMa 6€30pOTOBUX CEHCOPHUX MEPEX. 3MICT IycepTalifHOro AOCiIPKEHHS BUKJIAZIEHO Y TPhOX PO3Minax, y
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CEHCOPHUX MEPEX Ta OKPECJIEHO CKJIAIHOIL, 3 KOTPMMU CTUKAETbCS T MOXKE 3iTHYTUCS B MaiiOyTHbOMY Tajly3b
IHpopmarifiHO-KOMyHIKaL[iHUX TEXHOJIOTIH. V epuomy po3aijii Ha OCHOBI po3IJIsy HAYKOBUX J>Kepel
BUCBITJICHO Pi3Hi aclleKTH TeJ€KOMYHIKALiIHUX TEXHOJIOTi. PO3IJISIHYTO MOHSTTS 6€3pOTOBUX CEHCOPHUX MEPEX,
iX pOJIb Ta BIIJIMB Y KOHTEKCTI 3€JIeHOi KOMYHIKallii, 110 € PyHIAaMEHTOM JJ1s1 PO3yMiHHS iX pOJIi Ta OTeHIialy B
Cy4aCHOMY CBiTi KOMyHika1ii. [IponoHyeThCs OIS MOTPIOHMK TEXHOJIOTIH, a TAKO’K OCHOBHMX BUKJIVKIB, 3 SIKUMU
CTHKAIOTbCSI MyJIbTUMETilHI 6€3IpOTOBI CEHCOPHI MepesKi, BU3BHAYA€ThCS LIMPOKUI CIIEKTP 3aCTOCYBaHb JaHUX
MEPEX Y Pi3HMX CEKTOPax, OKPECIEHO NPAKTUYHY BAXJIUBICTb. TaKOX MPEICTaBIEHO OCHOBHI XapaKTE€PUCTUKU
CEHCOPHUX MEPEX Ta BU3HAUEHI BUMOTHY [0 €(EKTUBHOCTI Ta HAAIMHOCTI. Y pO3AiJi 1eTaJbHO aHaJi3yIThCs
OCHOBHi KOMIIOHEHTH, BKJIIOYAIOYY B CEHCOPHUX BY3JIiB, IpOrpaMHe 3abe3eueHHs], PO3IJIialoThCsl CTaHIapTU
Ta TEXHOJIOTIi, 110 CTOCYIOTbCSI TPAHCIIOPTHUX IPOTOKOJIIB J151 6€3POTOBUX MEPEXK, OCOOIMBUI aKLIEHT POOUTHCS
Ha TEXHOJIOTisIX 6€34pOTOBOI Iepeadi JaHuX, iX XapaKTepUCTUKAX Ta APXiTEeKTYPHUX OCOOIMBOCTSIX. 3aBepulyoun
PO3iJ, miI6UTO BUCHOBKHY, SIKi P€3I0MYIOTh KJIIOYOBi aCIIEKTH, PO3KPUTI B KOHTEKCTi Cy4aCHHUX i IPOrpecyrounx
CEHCOPHHUX MEPEX. Y IPYyromMy po3[iji pO3rISHYTO Ta IPOAHAi30BaHO Pl apXiTEeKTYPHUX MOJEJIEN 1JIs CEPBICiB
IHTepHeTy peueil, BKIIOUYHO 3 TPUPIBHEBOIO, IPOrPaMHO-KOHQIrypoBaHOIO Ta BOCbMUPIBHEBOI CTPYKTYPOIO
crnenianizoBaHoo 111 5G-10T, mo npusHaueHi A7 ontuMizanii Ta nigBuieHHs npoaykTuBHOcCTi loT-mepex. Ha
OCHOBI aHaJli3y iCHyI0YMX IIPOIIO3ULIili CTOCOBHO apXiTeKTyp, BUiJIEHO Ta ONMMCAHO KJIIOYOBi piBHIi 17151 epeKkTrBHOro
(YHKLiIOHYBaHHS pO3rOpTYBaHOro cepsicy. PosrisgatoTbes apxitektypu 5G New Radio, Bkitoyaiouu cueHapii
BUKOPUCTAHHS, BaPiaTUBHICTb Y PO3rOPTaHHI MEPEX Ta BIACTUBOCTI MEPEXI PaZiofoCTyIly. 3aKJII0YHA YaCTHUHA
PO31iny — IpOaHali30BaHUI PO3PaxyHOK 30HU MOKPUTTS 17151 IoT-cepBiciB Ha OCHOBI 5G, BUAINSIOTHCS KITIOYOBI
KOMITIOHEHTH [1J151 POOOTH CEPBiCy Ta KOHKPETU3YIOThCSI TEOPETUYHI aCleKTH, 110 TiJKPECJIIO€ BIIJIMB BUCOKOI
IiZTbHOCTI Iii’€IHAaHUX NPUCTPOIB Ta PO3MillleHHSI 6a30BUX CTAHILi}1 HA KOMILJIEKCHICTb Ta PECYPCOEMHICTh MEPEXK.
Tpertiit po3zin JocaigKeHHs IPUCBIYEHNN BUPIIIEHHIO OKPECJIEHOI HAYKOBO-TIPUKJIAHOI 3a7a4i 3a paXyHOK
aHaJIi3y MOMMPEHHS XBUJIb MiJIIMETPOBOTO Nlialla30Hy, yBara NpUAiISETbCS TMTAHHIM JIiII€eH3yBaHHS Ta
0COOIMBOCTSIM MOIIMPEHHS PaflioXBUJIb MiJIMETPOBOTO Jlialla30HY B Pi3HUX YMOBax Ta CLi€HapisiX, 30KpeMa
MiCBKOTO CepefoBuILA, ONMCaHi IesKi BXKe iCHYI04i MOZeli KaHaJIiB MiJIIMETPOBOTO [ialla30Hy XBUJIb. TakoXk
POBIJISIIAETHCS OI0PKET pafiocucTeMy 3 BpaxyBaHHAM MifCUIIEHHS], aKLeHT 3p06JieHO Ha aHami3i nudpaxiii,
IIOCHUJIEHHI Ta 3aracaHHi CUTHAJIy MiJiMETPOBOTO Jlialla30Hy, PO3IsgaloThCsl eeKTU BilOMTTS Ta PO3CiI0OBaHHS 3
METOIO CTBOPEHHS MOZEJIi IIOIMPEHHS Ta IiACUIEHHS XBUJIb. 30KPEMA, IOLIYK BapiaHTIB CTBOPEHHS 30H 3i
IITYYHUMU Bii6MBadamu, M0 MOKe NMOKPAUTYA ePeKTUBHICTh Ta PO3INUPUTH 30HY ITOKPUTTS MOGIIbHUX CUCTEM
MiJIIMETPOBOrO Jjiania30Hy B MiCbKOMY cepeoBulLi 6€3 BTPyYaHHS Ha IIPSIMY B CKJIAJHi reTepOreHHi CTPYKTypHU

0€3JpOTOBUX CEHCOPHUX Ta CTiIJIBHUKOBUX MEPEX.

2. The dissertation work is devoted to the solution of the actual scientific and practical problem of improving the
quality of millimeter range signal transmission, and its energy in the complex conditions of the city of the fifth-
generation sensor networks to improve the possibility of radio access networks. The dissertation is a significant
contribution to the solution of current tasks of optimizing and increasing the productivity of telecommunication
systems, in particular wireless sensor networks. The content of the dissertation research is presented in three
sections, in each of which the main research results are presented with an explanation: The introduction
substantiates the relevance of the chosen topic of the dissertation: the importance of wireless sensor networks is
explained and the difficulties that the field of Information and Communication Technologies is facing and may face
in the future are outlined. The first chapter highlights various aspects of telecommunication technologies based on
a review of scientific sources. The concept of wireless sensor networks, their role, and their influence in the
context of green communication is considered, which is the foundation for understanding their role and potential
in the modern world of communications. An overview of the necessary technologies is offered, as well as the main
challenges faced by multimedia wireless sensor networks, a wide range of applications of these networks in various
sectors is determined, and the practical importance is outlined. The main characteristics of sensor networks and
the requirements for efficiency and reliability are also presented. The section analyzes in detail the main
components, including types of sensor nodes, software, standards, and technologies related to transport protocols
for wireless networks, with special emphasis on wireless data transmission technologies, their characteristics, and



architectural features. At the end of the chapter, conclusions are drawn, which summarize the key aspects
revealed in the context of modern and progressive sensor networks. The second chapter reviews and analyzes
several architectural models for IoT services, including a three-layer, software-configurable, and eight-layer
structure specialized for 5G-I0T, designed to optimize and improve the performance of IoT networks. Based on
the analysis of existing proposals regarding architectures, the key levels for the effective functioning of the
deployed service are highlighted and described. 5G New Radio architectures are reviewed, including usage
scenarios, variability in network deployment, and radio access network properties. The final part of the chapter
analyzes the calculation of the coverage area for 10T services based on 5G, highlights the key components for the
operation of the service, and specifies the theoretical aspects, which emphasizes the impact of the high density of
connected devices and the placement of base stations on the complexity and resource intensity of networks. The
third chapter of the study is dedicated to solving the outlined scientific and applied problem through the analysis
of millimeter wave propagation, attention is paid to licensing issues and features of millimeter wave propagation in
various conditions and scenarios, in particular the urban environment, some already existing models of millimeter
wave channels are described. The budget of the radio system is also considered, taking into account amplification,
the emphasis is placed on the analysis of diffraction, amplification, and attenuation of the millimeter range signal,
and the effects of reflection and scattering are considered in order to create a model of propagation and
amplification of waves. In particular, the search for options for creating zones with artificial reflectors, which can
improve the efficiency and expand the coverage area of millimeter-range mobile systems in the urban
environment without directly interfering with the complex heterogeneous structures of wireless sensor and
cellular networks.
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