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Pedepar:

1. Y nuceprauiiiniii po60Ti pO3B’13aHO aKTyaJIbHy HayKOBO-TIPAaKTUYHY 3a71a4y yIOCKOHAJIEHHS IIPOLIECY
IIJIaHYBaHHS Ta ONTUMI3allii pafiiomepeski CTiIbHUKOBOTO 3B513KY 32 PaXyHOK 3aCTOCYBaHHS T€XHOJIOTII 11u¢poBoro
IBiliHUKa. AHani3 cnenuikaliil Ta pekoMeHaalil MbkHapogHOI CIiJIKK eJ1eKTPO3B'sI3Ky Ta KoHcopLiymy 3GPP
(anrs. 3rd Generation Partnership Project) mogno ocob6amBocTeii no6yn0By Ta (PYHKLIOHYBAHHS CTiJIbHUKOBUX
MepexX 3B'SI3Ky [10Ka3aB, 10 [aHi 0co6IUBOCTI Mepex cTaHnapTy 3GPP cyTTeBO BiIpi3HSIOTHCS, 110 BUMArae pisHUX
MigXOLiB IO MPOLECY IJIaHYBaHHY Ta ONTHMMi3allii HUX MepeX. AHaJli3 TPEHIiB BUKOPUCTAHHS JAaHUX MEPEK BUSBUB,
110 IJIAHYBaHHS Ta ONTHMI3allisi MEPEX IPYroro Ta TPEThOTO IOKOJIiHb € HEaKTyaJIbHOIO 33/1a4€l0, OCKIJIbKY TPEHIU
[IOKa3yI0Th CTabijibHe 3MEHLIEHHS YaCTKU LIMX MEPEX B 3araJbHOMY nepefaHomy Tpadiky. HaTomicTs, moss mepesx

YEeTBEPTOTO Ta II'SITOrO MOKOJIiHb CTA0iIbHO 30iIbIIY€EThCSI, OKPIM TOTO, IIPOTHO3H, 110 HAZAIOTHCS IIPOBITHUMU



TeJEKOMYHIKallitHUMU KOMIIaHiSIMU MTOKa3yloTh, IO TEHEHIIis 301/IbIIEHHS YaCTKU JaHUX MEPEeX 30€piraTUMEThCS
moHanMeHe 1o 2027 poky. TakuM YMHOM, aKTyaJIbHOIO € 337jaya IIJIaHyBaHHS Ta onTumisauii mepex 4G ta 5G. B
XOJi aHasi3y iCHYIOUMX IiAXOIiB 1010 IJIaHYBaHHS Ta ONTHUMI3alii pagioMepesxi CTiIbHUKOBOTO 3B's13Ky BUSIBJIEHO
neBHi ix Hefosiky, a came: POKyC BUKJIIOYHO HAa TEXHIYHOMY aCNeKTi IIJIaHyBaHHSL, 1[0 POOUTH iX MasIoNpUaTHUMU
17151 BAKOPMCTaHHS B PeasibHill Mepexi, BiICYyTHICTh aBTOMAaTUYHOrO 0OMiHy iH(OpMaliielo 3 Mepexelo, BilCyTHICTb
interpauii GIS (anrsi. Geographical Information System) Ta ¢poxyc Ha ofHOMY 3 JBOX LJISIXiB [IPOBELIEHHS
onTumizatii (KoHGirypauitHuit abo anapaTHuil), 6e3 ypaxyBaHHs iHmoro. B siteparypi 3ajaya niaHyBaHHS Ta
OITUMI3aLii MEPEXi HE PO3IJIsasacs KOMILIEKCHO, B KOHTEKCTI YPaxXyBaHHS SIK TEXHIYHUX, TaK i EKOHOMIYHUX,
MapKETHMHTOBUX Ta IOPUIMYHUX ACMEKTiB. TaKMM YMHOM, aKTyaJIbHOIO € 33]]Ja4a CTBOPEHHS YI,OCKOHAJIEHOTO METOY
IJIaHYBaHHS PalioMepexi CUCTEMHU CTiIbHUKOBOTO 3BS13KY, SIKMI BUPIilllyBaTUM€E OCHOBHY 3aJja4yy IJIaHyBaHHS 3
ypaxyBaHHSM TE€XHIYHOTO, EKOHOMIYHOT0, MAPKETUHIOBOTO Ta IOPUIUYHOTO ACIEKTIB, MOXJIUBICTIO KOMILJIEKCHO]
OLIiHKHM pillleHb o0 onTuMisanii pagiomepesxi, interpauieto GIS Ta apToMaTu3ani€o 06MiHy JaHUMU 3 MEPEXEI0
mopo ii crany.

2. The actual scientific and practical problem of improving the process of planning and optimizing the cellular
radio network through the use of digital twin technology is solved in the dissertation work. Analysis of the
specifications and recommendations of the International Telecommunication Union and the 3GPP consortium
regarding the features of the construction and operation of cellular communication networks showed that these
features of the 3GPP standard networks differ significantly, which requires different approaches to the planning
and optimization process these networks. The analysis of trends in the use of network data revealed that planning
and optimizing networks of the second and third generations is an irrelevant task since the trends show a steady
decrease in the share of these networks in the total transmitted traffic. Instead, the percentage of fourth- and
fifth-generation networks is steadily increasing, and forecasts provided by leading telecommunications companies
show that the trend of increasing these networks' share will continue until at least 2027. Thus, the task of planning
and optimizing 4G and 5G networks is relevant. In the course of the analysis of the existing approaches to the
planning and optimization of the cellular radio network, certain of their shortcomings were revealed, namely,
focus exclusively on the technical aspect of planning, which makes them unsuitable for use in a real network, lack
of automatic exchange of information with the network, lack of GIS integration and focus on one of the two ways
of optimization (configurational or hardware), without considering the other. In the literature, the network
planning and optimization task was not considered comprehensively in the context of considering both technical
and economic, marketing and legal aspects. Thus, creating an improved method of planning the radio network of
the cellular communication system is urgent. This will solve the main planning problem, considering technical,
economic, marketing, and legal aspects, the possibility of the comprehensive evaluation of decisions regarding the
optimization of the radio network, GIS integration, and automation of data exchange with the network regarding
her condition.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:
IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KoMyHiKawiiiHi TeXHOIOTii

CrpareriyHuii npiopUTEeTHUH HaNpsIM iIHHOBALLiMHOI AisIJIBHOCTI: PO3BUTOK CydacHUX

iHpopmaniitHUX, KOMYHIKALiTHUX TEXHOJIOTi1, pOOOTOTEXHIKA
IliZCyMKH ZOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iyosikarrii:

o 1. TIpoxonenp, B. A., T'n06a, JI. C. (2023). MeTon MDKCEKTOPaIbHOTO Mepepo3NOoIily KOPUCTYyBadiB Ha 6a3i
TexHoJIorii uu¢poBoro IBiliHKKa, Bueni 3anucku TaBpilicbKOro TEXHIYHOrO YHiBepcUTeTy iMeHi B.1.
Bepuapncokoro. Cepist: Texniuni Hayky, (34 (73)), cc. 87-91. https:/ /doi.org /10.32782 /2663-5941/2023.2.1 /14

e 2. Volodymyr Prokopets, Larysa Globa (2023). Comparison of optimization strategies and estimation
techniques for radio network planning and optimization problems. Information and Telecommunication



Sciences, (1(2023)). pp. 16-23. https:/ /doi.org /10.20535 /2411-2976.12023.16-23

¢ 3. Globa, L., Gvozdetska (Prokopets), N., Prokopets, V., Stryzhak, O. (2019). QoS and Energy Efficiency
Improving in Virtualized Mobile Network EPC Based on Load Balancing. In: Peja$, J., El Fray, L., Hyla, T.,
Kacprzyk, J. (eds) Advances in Soft and Hard Computing. ACS 2018. Advances in Intelligent Systems and
Computing, vol 889. Springer, Cham. (pp. 140-149). ISSN: 2194-5357. https://doi.org /10.1007 /978-3-030-
03314-9_13

¢ 4. Globa, L.S., Prokopets, V.A. (2021). The Approach to Network Planning Process Improvement. In:
Vorobiyenko, P., llchenko, M., Strelkovska, I. (eds) Current Trends in Communication and Information
Technologies. IPF 2020. Lecture Notes in Networks and Systems, vol 212. Springer, Cham.. pp 293-307. ISSN:
2367-3370. https:/ /doi.org /10.1007 /978-3-030-76343-5_15

e 5.Globa, L. S., Prokopets, V. A., & Gvozdetska (Prokopets), N. A. (2018). Prognostic-reactive NFV resource
allocation method for implementation in virtualized mobile network EPC of Ukraine. In 2018 IEEE
International Black Sea Conference on Communications and Networking (BlackSeaCom) (pp. 1-5). IEEE.
https://doi.org/10.1109 /BlackSeaCom.2018.8433602

¢ 6. Globa L.S., Prokopets V.A. (2020). Improved network planning process pipeline. InpokomyHikarii -
Cy4acHICTb Ta MaiibyTHe: MaTepiany AecaToi Mi>KHap. HaykK.-1p. KoH®. M. Ogeca 16-19 nuct. 2020 p. - Opeca:
OHA3, 2020. - 114-117. ISBN 978-617-582-073-5.

o 7. TIpokonenp B.A. (2020). [ToegHaHHS TexHIYHMX Ta PiTOCOPCHKUX ACTIEKTIB IPOLECY IJIaHyBaHHS
iHpopmaliiiHO-KOMYHiKaliHKUX Mepex. Pinocodist i HAayKOBO-TEXHIYHA TBOPYICTb Y XPOHOTOIIi TEXHIYHOTO
yHiBepcuTeTy: marepianu Il MixkHapopHOI HayKOBO-TIpakTUYHOI KoHQepeHnuii. - KuiB : Jlipa-K, 2020. ISBN
978-617-7910-42-7

¢ 8. Globa, L., Gvozdetska (Prokopets), N., & Prokopets, V. (2021). Providing Energy-efficient and High-
performance Infrastructure for Smart Network. In 2021 IEEE International Conference on Information and
Telecommunication Technologies and Radio Electronics (UkrMiCo) (pp. 133-136). IEEE.
https://doi.org/10.1109 /UkrMiC052950.2021.9716620

¢ 9. lnuHamiyHWMi1 pO3MOiN PecypciB y BipTyasi3oBaHiil Mepeski MOGibHOTO oriepaTopa YKpaiHu 3 HiABULEHHIM
eHeproedeKkTUBHOCTI 06po6ku nanux / H. A. I'Bo3geunka ([Ipokoneuns), JI. C. ['no6a, B. A. ITpokonewns, O. B.
Crenypin // HaykoeMHi TexHoJIOrii ONTUMI3alii Ta KepyBaHHS B iHPOKOMYHIKaLiTHUX Mepeskax : MOHorpagis
/ Tlin 3aranpHOIO pepakiieto B. M. beapyka, JI. C. I'nobu, O. €. Ctpuxkaka. — KuiB : [HCTUTYT 0672apoBaHoi
nutuHu HATTH Vkpainm, 2019. - c. 151-176.

HaykoBa (HayKOBO-TeXHi‘{Ha) Ilpo,quuiH: METOJIM, TEOPIi, rrnoTe3n; IporpaMHi NpoOLyKTH, IPOrpamMHO-
TEXHOJIOTiYHA IOKyMEHTallisl

COI.liaJIbHO-eKOHOMi'IHa CI‘IpﬂMOBaHiCTb: 3a0€e31e4YeHHs IPOMUCIIOBOCTI YU HACeJIEHHS HOBUM BUJIOM

iHpopmaliiiHO-KOMYHIKalitHUX [OCJIyT

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaz>keHHs pe3yJIbTaTiB AHCePTalii: [nanyeTbes 10 BIPOBaIKEHHs

3B's130K 3 HAYKOBUMH TeMaMH: 0119U001184, 0120U102298

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. T'no6a Jlapuca CepriiBHa

2. Larysa S. Globa

KBasigikamnis: n.t.1., npodecop, 05.13.12



I,T.[eHTI/I(l)iKaTop ORCID ID: 0000-0003-3231-3012
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OM: HarioHanbHUil TexHiYHMI yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. AreeB Imutpo BosmogumMuposuy

2. Dmytro Ageyev

KBasigikamis: 1.1, npodpecop, 05.12.02

Inentudikarop ORCID ID: 0000-0002-2686-3854

JoparkoBa indpopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAliOHAILHUI YHIBEPCUTET PajlioeIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocnekt Hayku, 6yz. 14, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Makcumiok Tapac AHapiioBuY

2. Taras A. Maksymyuk

KBasigikanis: 1. 1. u., nou., 05.12.02

InenTudikarop ORCID ID: 0000-0002-2739-9862

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo;perHﬂ: ByJ. CtrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Ocumnuyk Ceprint OnexkcangpoBud

2. Serhii Osypchuk

KBasyigikanis: k. 1. 1., gor,, 05.12.02
Inentudikarop ORCID ID: 0000-0002-6174-2986
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NoJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro®

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. JIncenko Onekcanup IBaHoB1Y

2. Oleksandr Lysenko

KBasigikamis: 1. 1. 1., npodecop, 20.02.12
ImentTudikarop ORCID ID: 0000-0002-7276-9279
JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

noJliTexXHiyHMi iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aki04Hi BimoMocTi
BaacHe IlpizBume Im's [10-6aTbKOBI YpuschbKuii Jleoniz Osnekcannposuy

TOJIOBH pajgu



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

YpuBcekuii Jleonin OnekcangpoBuy

[Tpokoneus Bonogumup AHIpPioBUY

VKpIHTEI

IOpuenko TeTsHa AHaTOJiiBHA



