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1. JIBi OCHOBHi TeHeHIIii CTOHYKalOThb iHAYCTPil0 6€3ITPOBOIOBOTO 3B'513KY PO3BMBATH MEPEXKi CTiJIbBHUKOBOI'O 3B'I3KY
II'SITOTO [TOKOJIiHHS: CTPIMKe 30i/IbLIIeHHS MTONUTY Ha 6e3IPOBOJOBI IIMPOKOCMYTOBI IIOCIYTH, SIKi IOTPeOyIOTh
3HAYHO OiIBIIMX IBUIKOCTEN NIepeadi JaHMX Ta MepeXi 3Ha4UHO 6isIbLI0i EMHOCTI, SIKi MOXKYTb HaJJaBaTH Bieo Ta
iHmi pecypcoemHi nocayry; Ta nocayru Intepuety Peuveii (I10T), o CrioHyKaoTh 10 HEOOXiTHOCTI MacOBOTO
HiAKII0YEHHS IPUCTPOIB, @ TAKOX 4,0 HEOOXiTHOCTI HalHAIiHHOT 0 3B513KY 3 HAZHM3bKOIO 3aTPUMKOI0. [Ipu bomy, i3
PO3BUTKOM CTiJIbHUKOBUX MEPEX 3'IBJISIIOTHCSI HOBI OiJIbIll JOCKOHAJII MEpesKeBi apXiTeKTypu /Jis llepefadi JaHux Ta
KepyBaHHs. [IpoTe 3a/uInaeThCs psijl HEBUPIIIEHUX 3aBJaHb Ta IPOOJIEMHUX MiCllb, SIKi HEOOXiHO BUPILIyBaTU Ta
yCyBaTH BinnosigHo. Tak, HAPUKIIA/, 32 OCTaHHI JECSITUIITTS. MOZIEIb XMAPHUX IIOTYKHOCTEN Ta OOYMCIIEHb

OTpUMaJa MUPOKe 3aCTOCYBaHHS B obsacTi Indpopmauiitnux Texnosnoriii (IT). IIpote, He AUBASYUCH HA CBill YCIIIX,



BIIPOBA/P)KEHHSI XMapHUX T€XHOJIOTIN Ma€ MOI0JIaTH [IeKilbKa MpobiieM, 3 IKUMU BOHU 3ilITOBXHYJINCH [IPY TOSIBi
Intepuety peueii (I0T) Ta Mepex 5-ro MOKOJiHHS. B nepury yepry, e mMBUIKWNA PiCT KisibKocTi npucTpois IoT, mo
CTBOPIOIOTb YK€ BEJIMKY KiJbKiCcTb NaHux. [lo-npyre, 1ie Besnrka ¢piznyHa BificTaHb Mk npuctposimu IoT Ta
XMapHUMHU LJEHTpaMu 06pOOKHU JaHUX, 0 IPUBOAUTD JO BEJIMKUX 3aTPUMOK. [To-TpeTe, nogaTKaMm, sKi po3ropHyTi B
XMapi, TSDKKO aJaliTyBaTUCS 10 3MiH JIOKQJIbHUX YMOB PO3NOJiIEHUX MOOIIbHUX IPUCTPOIB. B 11iIx BUpilIeHHS 11X
npo6ieM, [I0B'SI3aHUX 3 XMapaMu, HellloJlaBHi JOCJiIpPKeHHs IpeJCTaBUIIM aHaJIoTiuyHy KoHLernlilo — Mobile Edge
Computing or Multi-access Edge Computing (MEC). Takum unHOM, aHa gucepraliiiHa poboTa ClIpsMoBaHa Ha
PO3POOKY METOZIB MiBUIIEHHS €(PEKTUBHOCTI PO3NOiTeHOI 06POOKY TaHMX B KOMITIOTEPHUX CUCTEMAX
OIIepaTOPiB CTiIILHUKOBOTO 3B'S13Ky. SIK 6yJI0 TI0OKa3aHO, pO3PaxyHKOBI IOTYKHOCTI Ha MeXi CTiIJIbHUKIB — 1i€ JOBOJI
IIepCIIeKTUBHA KOHLEIILisl B KOHTEKCTI pO3BUTKY IHTepHeTy peueit, 0CO6JIMBO 1J1s MiATPUMKY 3aJI€5KHUX Bif,
3aTPUMKU JOJATKiB. [0JI0BHOIO 3 OCHOBHUX IIPO6JIEM IIPY LIbOMY € 3374a4a 110 PO3MIillleHHIO PEeJIEBAHTHUX CEPBICiB,
SIKQ CTOCY€ETbCS PIllIEHHS, B SIKE X MiCLie IIOMICTUTH [EKijIbKa SOAATKIB 3TiTHO iX BUMOT 0 SIKOCTi HQAHHS [TOCIYT
QoS. 1151 1poro aBTopom 6yJ10 po3po6JIeHO METO], ONITUMI3alil po3MillleHHsI MacCIITab0OBaHUX I1OCJIYT Ha
PO3I0iNeHNX 00UNCIIOBAIBHUX PECYPCaX MEPEXi CTIIbBHUKOBOIO ONIEPaTOopa, 10 MOJISTa€e Y NOCAiTOBHOMY
BMKOPHMCTaHHI MOZEJIi FPaHNYHNX 00YMCIIEHD, y3araJlbHEHOI MOJIeJli MEPEeXi CTIIbBHUKOBOrO OllepaTopa Ta
€BPUCTUYHOTO PillleHHs], 3aCHOBAHOTO HAa BUKOPUCTAHHI FreHeTUYHUX aliropuTMiB. O6pob6Ka 3aBaHTaKEHUX 3aBaHb
3 ypaxyBaHHAM iX 3aTPUMOK BUMarae NpurHATTS pilleHHs npo cepsep MEC, Ha KUt c1ifi 3aBaHTa)KyBaTH KOXKHE i3
3aBJaHb, BU3HAUYEHHS PECYPCIB 00UMCIIEHHS AJ1s1 po3Nofiny B fonatkax 1oT, siki 6ynyTe 00po06ISITU 3aBHAHHS, OKPIiM
BU3HA4YEHHS IOPSIKY B IKOMY BUBAaHTAKEHi 3aB/IaHHS TOBUHHI 0OPOOJISITUCS KOKHUM i3 TOAATKiB. BupimeHHs
TPbhOX BUIE3a3HAYEHUX 3aBAaHb CUJIbHO BIIJIMBA€ HAa IIPUIHSATTS 3aBIaHb Y MEPEXY, OCKIJIbKY BOHU 6e3[10cepeHbO
BIIJIMBAIOTh Ha JIesIKi 3aTPUMKHY, SIKi BOHU 3a3HaIOTh. TOMy, came 717151 BUPillleHHSsI BUIlle OKPECJIEHUX 3aBJIaHb, OyJI0
YIOCKOHAJIEHO METOJ, IMHAMIYHOTO PO3BaHTXKEHHS Ta IIJIaHyBaHHS 33714 17151 TPAHUYHUX KOMITIOTEPHUX CUCTEM
oriepaTopa CTiIIbHUKOBOTO 3B's13KY 32 paxyHOK (OpMYBaHHS 337ja4i 3MilIaHOTO 1[iJI0YUCEIbHOTO IPOrpaMyBaHHs Ta
ii BUpileHHs 3a gornomMororo aekomnosuuii benngepca. Hagani 6ys10 nociifpkeHo yrpaBiliHHS BUIIPOMIHIOBAaHOIO
IIOTY>KHICTIO PafiionepeiaBayiB y CTiIbHUKOBIl 6araTOKOPUCTYBALbKiil CUCTEMI B YMOBax BILJIMBY iHTepdepeHLii. B
JAHOMY BUIIQ[IKy, BiIIMIHHICTb Lii€l CUCTEMMU BiJ| BiJIbHOI Bifl 3aBajl y TOMY, IO KOHTPOJIb KUBJIEHHS Y
0araTOKOpUCTYBallbKill cCCTeMI B yMOBax BIUIUBY iHTep(epeHLlii TOJIOBHUM YMHOM PO3IOiIeHNi] Yepe3 B3aEMOZ0
MIiX pi3HMMU KOPUCTYBayaMu MOOLIBHUX NIPUCTPOIB, 110 AyKe YCKIANHIOE 3a/1a4y KepyBaHHs OTYXHICTIO. ToMy
0yJ10 YIOCKOHAJIEHO METOJ, KePyBaHHS BUITPOMiHIOBAHOIO MOTYXKHICTIO MOOG1/IbHUX NPUCTPOIB Mif, yac
PO3BaHTa’KEeHHS 3aBAAaHb B PO3IOJIiIeHiil KOMITIOTEPHIN CUCTEMi TPAHUYHUX 00YMCIIEHb OTIEPAaTOPa CTiIbBHUKOBOTO
3B'S13KY 32 PaxyHOK I10CJIiJOBHOTO BUKOPUCTAHHS MOJIEJIi 1J1s1 OLiHKA YMOBU HEOOXiIHOCTi pO3BaHTa )KEHHSI 3aBJlaHb
B MOOi/IbHII MepeXi Ta KePyBaHHS BUIIPOMIHIOBAHOIO IIOTYKHICTIO paflioNiepeaBajibHUX PUCTPOIB B KAHAJAX 3
iHTepdepeHLielo Ha OCHOBI Teopii irop. TeopeTuyHi pe3ynbTaTy, OTPMMAaHI B IUCEPTALIHOMY JOCJIiIKEHHI,
BiIKPUJIM MOSKJIMBICTb BUSIBUTH i 3aIIPOIIOHYBATU HOBi NPaKTUYHI LIISIXY MifBULIEHHS e(eKTUBHOCTI
(YHKLiOHYBaHHS MificuCTeMU 6a30BUX CTaHLiN CTIIBHUKOBUX MEPEX IiJ] Yac iX BIPOBAIXEHHS B YKpaiHi Ha OCHOBI
BUKOPUMCTaHHSI HOBUX METO/iB KEPyBaHHS MEPESKEI0, TepefaBaHHs JaHUX. MaTtepianu fuceprauiiHoi po6otu
BIIPOBAMKEHO Yy HisnbHICTh TOB «ICIT IMnepian» Ta y HaB4anbHUN nIpolec LleHTpanbHOyKpaiHChKOTO

HalliOHAJILHOT'O TEXHIYHOTO YHIBEPCUTETY.

2. Two major trends are driving the wireless industry to develop fifth-generation cellular networks: the rapid
increase in demand for wireless broadband services that require much higher data rates, and much higher capacity
networks that can provide video and other resource-intensive services; and Internet of Things (IoT) services,
which encourage the need to connect devices en masse, as well as the need for ultra-low latency. At the same
time, with the development of cellular networks, new and more advanced network architectures for data
transmission and management appear. However, there are still a number of unresolved issues and problem areas
that need to be addressed and addressed accordingly. For example, in recent decades, the model of cloud capacity
and computing has been widely used in the field of Information Technology (IT). However, despite its success, the
introduction of cloud technologies must overcome several of the challenges they faced with the advent of the IoT
and 5th generation networks. First and foremost, it is the rapid growth in the number of IoT devices. Second, there



is a large physical distance between IoT devices and cloud data centers, leading to long delays. Third, applications
deployed in the cloud find it difficult to adapt to changes in local conditions of distributed mobile devices. To
address these cloud-related issues, recent research has introduced a similar concept - Mobile Edge Computing or
Multi-access Edge Computing (MEC). It has been shown that computing power at the cell boundary is a rather
promising concept in the context of the development of the Internet of Things, especially to support delay-
dependent applications. The main problem is the task of placing relevant services, which concerns the decision in
which place to place several applications according to their requirements for the quality of QoS services, on the
one hand, and the computational availability of the resource, on the other hand. To do this, the author developed a
method for optimizing the placement of scalable services on the distributed computing resources of the cellular
network, which consists in the consistent use of the boundary computation model, a generalized model of the
cellular network and a heuristic solution based on genetic algorithms. Processing downloaded tasks based on their
delays requires deciding on the MEC server to load each task, determining computing resources for distribution in
IoT applications that will handle the tasks, in addition to determining the order in which the downloaded tasks
should be processed by each application. Solving the above three tasks greatly affects the acceptance of tasks into
the network, as they directly affect some of the delays they experience. Therefore, it is to solve the above problems
that the method of dynamic unloading and scheduling of tasks for the boundary computer systems of the cellular
operator was improved by forming the problem of mixed integer programming and its solution by Benders
decomposition. Further, the power control of the radiated power of radio transmitters in a cellular multiuser
system under the influence of interference was investigated. In this case, the difference between this system and
free from interference is that the power control in a multi-user system under interference is mainly distributed
through the interaction between different users of mobile devices, which greatly complicates the task of power
management. Therefore, the method of controlling the radiated power of mobile devices during the unloading of
tasks in the distributed computer system of boundary calculations of the cellular operator was improved by
sequential use of the model to assess the need for unloading tasks in the mobile network and control the radiated
power of radio devices in interference channels. based on game theory. The theoretical results obtained in the
dissertation research opened the possibility to identify and propose new practical ways to increase the efficiency
of the subsystem of cellular base stations during their implementation in Ukraine based on the use of new methods

of network management, data transmission.
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