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Pedepar:

1. Crannii i 36a1aHCOBaHUI PO3BUTOK raly3i 3B'13Ky HEPO3PUBHO IOB's1I3aHU 3i 30iIbIIEHHSIM KiJIbKOCTI aOOHEHTIB i
IIOCJIYT, IO HAZAIOThCS. 3 METOI0 30€PESKEHHSI KOHKYPEHTOCIIPOMOXKHOCTI OCHOBHI 3yCHUJIJISI OTIEPATOpHU
CIPSIMOBYIOTb Ha MiIBULIIEHHS SIKOCTI i 36iIbIIEHHS] TEPMiHY OOCJIyTOBYBaHHS aOOHEHTIB B MepeXi. Bukianeni
00CTaBUHU BU3HAYAIOTh aKTYaJIbHICTb JOCIIIPKEHHS 3a]1a4, IIOB'SI3aHMX 3 OLIiHKOIO Ta YIPaBJIiHHSM SIKICTIO HaIaHHS
IIOCJIYT CTiIBHUKOBOTO 3B'S13KY, i pO3pO0OKY MigXomiB 1o iX BUpilleHHs. B po6oTi IpoBeeHo aHali3 Cy4acHUX CUCTEM
CTLJIBHMKOBOTO 3B’S13KY 3 TOUKHU 30PY SIKOCTi HaJJaHHS NOCIYT. BusiB/IeHi HeOMiKY Cy4aCHUX CTiIbHUKOBUX CUCTEM
CIIpHYSI @HAJIi3y CUCTEMH HACTYIIHOrO MoKoJliHHA (5G) Ta pOopMyBaHHIO OCHOBHUX BUMOT. Yce IepepaxoBaHe BUILE
BM3HA4Y1JIO HAIIPSAMOK HayKOBOT'O ILOC]ILH)KGHHH - 3abe3rnevyeHHs IKOCTi HaZlaHHS ITOCJIYT OII€PATOPaMU

CTiIbHUKOBUMMU 3B7H3Ky 3d PE3YJIbTaTaMU BCTAHOBJIEHHA B33aEMO3B'A3KiB MiX KJIIOUOBUMU NapaMe€TpaMunu SIKOCTi



CIIPUMAHSTTS Ta SKOCTi OGCIIyrOBYBaHHS a00HEHTIB CTiJIBHUKOBUX MEPEX y PEXXUMI peasbHOro Jacy 3
BHMKOPHCTaHHSIM MAIIMHHOIO HaBYaHHS. PO3IISIHYTO KII04OBi oKa3Huku edextrusHocTi (KPI) i skocTi (KQI)
CTiJIbBHUKOBOI MEPEKi Ta BCTAHOBJIEHO iepapxilo ix B3aemogii. byJi0 BCTAaHOBJIEHO OCHOBHi BUIIAJIKU BUKOPHCTaHHS
cranzaapry 5G. 3Bakaluu Ha lie, B poOOTi BU3HaU€HO Kiacudikallilo BUNAKiB BUKOpUCTaHHS 5G Yy CHiBBiAHOIIEHHI
1o KPI. [Ins pocsarHeHHs 3aa4i MiABUINEHHS SIKOCTi HAJJaHHS TIOCITYT BCTAHOBJIEHO (PYHKIiOHAJIbHY 3aJI€KHICTh MiXK
napaMeTpamMy Mepexi, TOOTO BU3HaY€HO BIJIUB KJIIOYOBUX I10Ka3HUKIB €PEKTUBHOCTI Ha KJIIOUOBUI [TOKA3HUK
SIKOCTI IIJIIXOM BUKOPUCTaHHS Ky6iuHuX epmiToBux cruiaiizis (KEC). 3a paxyHOK 3aCTOCYBaHHs BIIEpILE
pO3pobIeHOro MeToay BU3HaYyeHHs PyHKLioOHAIbHOI 3aeskHoCTi Mixk mapameTrpamu KPI ta KQI Ha ocHOBI
BHMKOPHCTaHHS KyOiYHUX €pMITOBUX CILJIaliHiB CTa€ MOXJINBUM OLIHUTH CTYIIiHb BIIUBY KOKHOTO 3 napameTpiB KPI
Ha napameTp KQI 3 Mait6yTHiM cepeJHbOCTaTUCTUYHUM IIPOrHO30M JIaHUX, 1110 [IpU3BeJe 40 peasizalii Bubopy
nesHoro napametpa KPI nis nopansuoro 1oro nokpaiieHHs abo ontumizaliii, 3 MeToo MifgBulleHHs PiBHSA SKOCTI
HaJlaHH$ [TOCJIYT CTIIbHUKOBUM OIEPATOPOM. PO3IIIHYTa OCHOBHA TEXHOJIOTIS IITYYHOrO iHTEJIEKTY — MalIMHHE
HaBYaHHS — 3 TOUYKU 30pYy 3aCTOCYBaHHS B cpepi TesiekomyHiKaliil. MalrHHe HaBYaHHS € HeOOXiIHUM BapiaHTOM
pillIeHHs onepaTopiB CTiIIbHUKOBOTO 3BS13KY 1010 TIOKPAllleHHS IKOCTi HaJJaHHS [IOCJIYT Ta pOOOTH CTiIbHUKOBOI
MEepEeXi B LiIOMY. YIOCKOHAJIEHO METOJ, YIIPABJIiHHA SIKiCTIO MOCIYT 32 PaXyHOK BUKOPMCTAHHS MAlIMHHOTO
HaBYaHH, 1O € e(PeKTUBHUM iHCTPYMEHTOM [IJISl MOZIEJII0BaHHS iHTerpajIibHUX MTOKa3HUKIB KOHTPOJIIO SIKOCTI
HaJIaHH$ ITOCJIYT 3B'9I3KYy, MOHITOPHHTY iX CTaHy B PO3Pi3i KiHI}€BUX IIPUMIPHUKIB IIOCIYT, MTOIIYKY IIPUYNH
Ierpapauii Ta noby 0By 3BITHOCTI. Briepie po3po6sieHui MeTo, OL[iHKY Ta ONTHMMI3allii CTaHy Mepesxi 3azJ1s1
[IOKPAILeHHS! IKOCTi HaJlaHHS [TOCJIYyT KOPHUCTyBayaM OIIEPaTOPaMHU CTiJIbHUKOBOI'O 3B'13KY i3 BUKOPUCTaHHSIM
METOJy YIIPaBJiHHS SIKICTIO IOCJIYT Ha OCHOBI IPUHLIUIIB POOOTU MALIMHHOTO HaBYaHHS. Po3pobyieHo poToTUll
uinogo6osoro Chatbot ns 06c1yroByBaHHSI aOOHEHTIB, 110 FTeHEPYE Ha OCHOBI HAAXOMKEHHS 3aIIMTY Bil abOHEHTa
3as1By 3 IOJA/BIINM i aHAJII30M CUCTEMOIO 3 BUKOPUMCTAHHSIM MAIIMHHOIO HaB4aHHS. [IpoBeneHo
eKCIIepUMEHTAaJIbHE IOCIiI>)KeHHSI Ta KOMITIOTepHE MOJEeJIIOBAaHHS CUCTEMU MOHITOPUHTY Ta ONTUMIi3allii
CTiZIBHUKOBOI Mepexi B IporpaMHoMy cepenoBulli Atoll Ha npuknazi onHiei i3 ckapr, o 6yau 3adikcoBaHi
pospobaenum Chatbot, 3 po3paxyHKOM KapT [IOKPUTTS, aHAIi30M KJII0YOBUX ITOKA3HUKIB SIKOCTi Ta ONTUMI3alli€elo
PO3IIOZiNIeHHSIM HaBaHTaKE€HHS], 3 METOIO IIPEeACTaBIeHHS ePEeKTUBHOCTI 3aIIPOIIOHOBAHMX METOIB Ta MOAEJeN 1JIs

NiABUILEHHS SIKOCTi HaJlaHHSI [10CJIyT KOPUCTYBayaM.

2. Sustainable and balanced development of the communication industry is inextricably linked with an increase in
the number of subscribers and services provided. In order to maintain competitiveness, the main efforts of
operators are aimed at improving the quality and increasing the service life of subscribers in the network. These
circumstances determine the relevance of the study tasks related to the assessment and management of the
quality of cellular services, and the development of approaches to their solution. The paper analyzes modern
cellular systems in terms of service quality. The shortcomings of modern cellular systems contributed to the
analysis of next generation (5G) and the formation of basic requirements. All of the above defined the direction of
research - ensuring the quality of services provided by cellular operators through the establishment of
relationships between key parameters of the quality of perception and quality of service to mobile network
subscribers in real time using machine learning. The key performance indicators (KPI) and quality (KQI) of the
cellular network are considered and the hierarchy of their interaction is established. The main uses of the 5G
standard have been identified. In view of this, the paper defines the classification of cases of 5G use in relation to
KPI. To achieve the task of improving the quality of service provision, a functional relationship between network
parameters has been established, i.e. the impact of key performance indicators on a key quality indicator through
the use of cubic Hermitian splines (CHS) has been determined. Due to the application of the first developed
method of determining the functional relationship between KPI and KQI parameters based on the use of cubic
Hermitian splines, it becomes possible to assess the degree of influence of each KPI parameter on the KQI
parameter with future average data forecast, which will lead to the implementation of the certain KPI parameter
choice for its further improvement or optimization, in order to improve the quality of service provision by the
cellular operator. The main technology of artificial intelligence - machine learning - is considered in terms of
application in the field of telecommunications. Machine learning is a necessary solution for cellular operators to



improve the quality of service and the cellular network as a whole The method of service quality management
through machine learning has been improved, which is an effective tool for modeling integrated indicators of
communication services quality control, monitoring their condition in terms of final copies of services, finding the
causes of degradation and reporting. For the first time, a method has been developed to assess and optimize the
network state to improve the quality of service provision to users by cellular operators using the method of
services quality management based on the principles of machine learning. A prototype of a 24-hour Chatbot for
customer service has been developed, which generates a statement based on the receipt of a request from the
subscriber with its subsequent analysis by a system using machine learning. An experimental study and computer
modeling of the monitoring and optimization system of the cellular network in the software environment Atoll
were conducted on the example of one of the complaints that were recorded by Chatbot, with the calculation of
coverage maps, analysis of key quality indicators and optimization of load distribution, in order to present the
effectiveness of the proposed methods and models to improve the customer service quality.
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