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THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

CJIEKTPOHHUX  KOMIIOHEHTaX TaKoK IMepeadadeHo
MOJICIIOBATH  EKCIIOHEHIIHHO. TakuM 4YuHOM, Yy
npakTuli  (QYHKIIOHANBHOT — Oe3NeKdu  3aJi3HUYHOI

aBTOMATHKH CKCIOHCHIIAIbHA MOJICITb TPAKTYETHCS SIK
JorycTAMa 1 KOHCEpBAaTMBHA 32 BIJICYTHOCTI
MATBEPKCHOT O BILUTUBY CTapiHHS a0o Jerpamarii.

3 mpakTHYHOI TOYKH 30pYy, CHPOIICHICTH
€KCITOHEHI1aJIbHOI0 MOJIEJTIOBAHHS 1 HOro BiIIIOBIIHICTE
MiHIMAJIbHUM BEMOTaM CTaHIapTiB MPU3BOIUTH 1O HOTO
MIMPOKOTO MOIIHUPEHHS B CepTUhIKAMIHHIX TPOICAYpax
JIIS CUCTEM 3aJTI3HMYHOT aBTOMATHKHU,

Mixnapogauit cramapt IEC 61508 Ttakox
JI03BOJISIE BHKOPUCTOBYBATH E€KCIOHEHI[IaILHUI
posmomin gna  ouinku PFH, sxmo  BincyTHs
BepuikoBaHa iH(OpMAITis MPO 3HOIICHHS KOMIIOHCHTIB
(uactuHa 6, momatok B). ¥V posgimi B.3.2 i€l yactunm
CTaHJapTy CKCIIOHEHIiaIbHA MOJENb HaBOIUTHCS SIK

0a3oBa I MPUKIANIB  OLIHKK  TOKA3HHKIB
¢yukionansHoi 6e3neunocti PFH ta PFDavg.
Ilpononyemucs:

1.BopoBagutu B8 EN 50129 abo cynposigHi
METOAWYHI JOKYMEHTH CHCTEMHY HOPMY Ha I'DaHHYHO
nmonyctumuit PFH nmist Beiel cuctemMu, He3anexHO Bif
KIJIBKOCTI (DyHKITIH.

2.Po3pobuTtH miaxig DO IHTErpOBAHOI OLIHKH
(YHKIIOHATBHOI Oe3MEeYHOCT] Oe3MeKN MacITabOBaHIX
CHCTEM Ha PpIiBHI apxiTeKTypH, 3 YpaxyBaHHIM
pe3epBYBaHHS, 30H BIUIMBY, 3aXWCTY BiJI 3araibHHX
TIPUYUH BiMOB.

3.YTOUYHHTH METOIMKH JUIS LEHTPaTi30BaHUX
cUCTEM, IO 00 €IHYIOTh COTHI ab0 THCAYi 00’€KTiB
KepyBaHHSI, 00 He JOIYCTUTH ()OpMaITEHOTO 3HHKEHHS
ix SIL mpu moTpuMaHHI BUCOKHX KpUTEPIiB Oe3neku.

Ilepenik nocunann

1.ACTY EN 50126-1:2019 3ani3HU4YHUI TpaHCIOPT.
Crnemmdikamiss Ta IeMOHCTpYBaHHS HaIilfHOCTI,
JIOCTYITHOCTi, O€3MeKH Ta PEMOHTOIPHIATHOCTI
(PAMH). Yactuna 1. OcHOBHI BUMOTH Ta 3arajbHHUMA
mporec. (EN 50126-1:2017, IDT) Yunauii Bifg
01.01.2020.

2 JCTY EN 50129:2019 3anizHu4HUN TpaHCIIOPT.
Cucremnu 3B’s3Ky CHTHami3amii Ta oOpoOiIeHHS

JaHux. EdeKkTpoHHI  cHrHaNmi3amiiHI  cUCTEMU
ocesnekn (EN 50129:2018, IDT). UYwunauii Bijg
01.01.2020.

HEJONIKH 0a30BUX
JUIL  PO3PaxyHKY

3.Kyctop B.®. /dynnamenranbhi
Mojenel HeOe3meYHUuX  BiJMOB
(YHKIIIOHATBLHOT OE3MEeKH CUCTEM KEpPYyBaHHS PyXOM
noi3ai//30ipunk HaykoBux npaup YkpAY3T, 2025.-
Bur. 212. - C. 301-314.
https://journals.indexcopernicus.com/api/file/viewByFil
eld/2408946
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JocirixeHHst MeTOAiB 6araTopiBHeB ol
KJacTepu3anii 1Ji miABUIIEeHHsI e()eKTUBHOCTI
TeJeKOMYHIKaLiifHUX CHCTeM 3 PO3NOAiTEeHOI0

00po0KoI0 JaHUX

CydacHi  TeNEKOMYHIKaliiHI  CHCTEeMH,
30kpemMa 5G, 6G, a Takox Mepexi IHTepHery peueid i
Smart City, BiJ3HAYaIOThCS BHCOKOK THHAMIYHICTIO
TOMOJOTIi, HEOJHOPIAHICTIO TpadiKy Ta 3pOCTAIOUUMHU
BUMOT'aMHU JI0 SIKOCTi OOCITyrOBYBaHHs. Y TaKAX yMOBaX
TpaJMIiiiHi METOOM KEpPYBaHHS IOTOKAMH JAaHUX 1
pO3MoAiTy pecypciB MOCTYIIOBO BTPavaoTh
epekTuBHiCTb. [l TIiABUINEHHS MPOAYKTHBHOCTI,
MacIITabOBaHOCTI Ta BIIMOBOCTIHKOCTI PO3TIISIAI0THCS
HOBI MIAXOMM MO CTPYKTypH3alii i camooprani3aril
Mepexi. OmHMM i3 TakWX HAOpsSMIiB € METOIH
OaraTopiBHEBOI i€papXigHOI KiIacTepu3aii.

VY HayKOBUX MJOCHI/DKCHHSX 3HAYyHA yBara
NPUALIEThCS TPUHONIAM TOOYZOBH OaraTopiBHEBHX
CTPYKTYp VIpPaBIiHHS, SIKI JIO3BOJISIOTH (HOPMYyBaTH
JIOKaJTbHI, PErioHaNbHI Ta T00aNbHI piBHI KepyBaHHS.
Taka opranizaris cnpusic 3MEHIIEHHIO HaBaHTA)KEHHS
Ha [EHTPAJbHI BY3JHM, PIBHOMIPHOMY pPO3MOIUTY
00UYHMCITIOBATFHHX 33/1ad 1 3a0e31euye MacTabOBaHiCTh
Mepexi y BHUIQJKY 3POCTaHHS KiTbKOCTI KOPHUCTYBadiB
Ta [PUCTPOIB.

OpHuM i3 KIIIOYOBHX  IHCTPYMEHTIB
JOCTI/DKEHHSI BHCTYNAlOTh TIpadoBl Momemi, y SKUX
BY3JIM Bi/IIIOBiTaIOTh MEPEKEBUM elIeMeHTaM, a pebpa —
KaHaJtaM  3B’S3Ky 3 IX  XapaKTepHCTHKaMHU.
Kitacrepusarito B Taxiii HOCTaHOBII MOXHa PO3IJIsIIAaTH
SK 3a7a4y TOIIYKY ONTHMAaJIbHUX CIUIBHOT Yy Tpadi 3
ypaxyBaHHAM IPONYCKHOI 3JaTHOCTI, 3aTPUMKH Ta
HaAifHOCTI KaHaliB. BukopucranHs rpadoBux Moaesei
JIO3BOJISIE IHTETPYBATH CTATHYHI BJIACTUBOCTI MEpPEKi 3
aKTyaJhbHUMU NapaMeTpamu Tpadiky Ta poOHTH MPoIec
aHaJTi3y OLTbII MPO30pUM 1 hopMaTi3oBaHUM.

VY cydacHHX po0OTax akTHBHO BHBYAIOTHCS

MOXJIMBOCTI  3acTOCYBaHHs rpadOBUX  HEHPOHHHX
mepex (GNN) s kinacrepuzanii. Lei mipxin no3Bossie
MOEJHATH  JIOKAJIbHI ~ XapakTePUCTHKH  BY3JB 13
rIIO0AJILHOK — CTPYKTYporo  Mepexi. Ha  ocHOBI
icropuyaux  ganux GNN  3gatHi  nepeabavatu
ONTHMANTbHI CTPYKTYpH KJIacTepis, LIBHIKO

aJIalTyBaTUCA O 3MiH HABAaHTa)KCHHS Ta 3a0e3MedyBaTH
caMoHaBYaHHs cucteMu. Ile poOuTh 1X mepcreKTHBHUM
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IHCTpYMEHTOM  Juis  poOOTH B JAWHAMIYHUX 1
HEBU3HAYEHHX YMOBaX.

TakuM  YUHOM, JOCHIDKEHHS  METOIB
OaraTopiBHeBOi  iepapxiuHoi  Kmactepuzauii = €

NCPCHCKTUBHUM  HAIIPAMOM ,Z[OCJ'IiL[)KeHB y FaHYSi

TeNeKOM yHIKaIli HHIX CHCTEM 3  pO3MOALJICHOIO
00poOkor0  maHmx. BoHm  3maTHI  3a0e3medHTH
MacmTaboBaHICTh, AJaNTHBHICTh 1  €(EKTUBHICTH

Mepex, a TaKOXK CTBOPIOIOTH OCHOBY JUISl TOJAJIbIIOTO
PO3BUTKY IHTENEKTYaIbHUX alTOPUTMIB  PO3TIONLTY
MOTOKIB, ONTHUMI3allii OOYKMCIIOBAJIBHUX pPECypciB Ta
peasizanii KOHIENI[IT cAMOKEPOBaHNX MEPEXK.
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Application of Neural Network Algorithms
for Efficient Resource Management in Wireless
Networks

The rapid growth in the number of users and
services in wireless networks places substantial demands
on existing infrastructure and complicates the task of
ensuring stable quality of service. Conventional resource
management methods often prove insufficient under
dynamic network conditions. In this context, the
application of neural network algorithms emerges as a
promising approach, as such methods are capable of
analyzing complex data patterns, adapting to
environmental changes, and predicting network behavior
in real time.

Neural network—based solutions demonstrate
significant potential in wireless communications by
enabling not only reactive measures to existing
challenges but also predictive strategies that anticipate

future demands. For instance, by analyzing historical
traffic data together with current channel states, artificial
neural networks are able to forecast peak loads and
proactively redistribute resources among users. This
capability reduces latency and enhances service
continuity, even under maximum load conditions.

Another critical application area concerns
spectrum utilization. Deep learning algorithms facilitate
real-time analysis of network performance and enable
adaptive spectrum allocation, which improves overall
system efficiency and mitigates conflicts between
subscribers. Furthermore, predictive modeling of traffic
dynamics allows for energy-aware operation: transmitter
power can be adjusted according to anticipated demand,
thereby lowering energy consumption, an aspect
particularly relevant for large-scale base station
deployments.

Mobility management represents an equally
important challenge. Neural network models incorporate
parameters such as user speed and movement direction
to forecast handover events between base stations, thus
ensuring seamless connectivity and minimizing service
interruptions. In addition, neural networks are
increasingly applied in network security. Their ability to
identify anomalous traffic patterns in real time allows for
rapid detection and mitigation of potential threats,
including distributed denial-of-service (DDoS) attacks
and unauthorized access attempts.

Overall, the integration of neural networks
into wireless networks introduces novel opportunities to
enhance reliability, efficiency, and resilience. These
algorithms provide flexible resource management,
contribute to latency reduction, optimize spectrum
allocation, and support energy-efficient operations. In
doing so, they enable the development of intelligent
network infrastructures capable of autonomously
adapting to changing conditions and making operational
decisions that traditionally required human intervention.

In the long term, the adoption of neural
network technologies is expected to become a key driver
in the evolution of next-generation communication
standards. Such advancements will facilitate bridging the
digital divide, expand access to high-quality services
across diverse regions, and establish a foundation for
new socio-economic development opportunities.
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