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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHUX PyOpPHK: 50.39

Tema gucepranii:
1. MeTomu nigTpuMKU €(peKTUBHOTO (PYHKLiOHYBAaHHS PO3IOAiTIEHMX KOMITIOTEPHUX CUCTEM Ta MEPEXK OIlepaTopiB

CTiJIbBHUKOBOTO 3B’S13KY

2. Methods for supporting the effective functioning of distributed transport networks of cellular operators

Pedepar:

1. CyKkyIHiCTh HAYKOBHUX 10JIOKEHb, COOPMYJIBOBAHMX Ta OOIPYHTOBAaHUX B IUCEPTalliiiHiil pobOTi, CKIazae
BYpillIeHHS] HAYKOBO-TEXHIYHOI 3a/aui, sIKa MoJ1siraa B HeoOXigHOCTI 3a6€e3Me4eHHs Ta i BUIIEHHS €(EKTUBHOIO
(PYHKIIOHYBaHHS PO3NOAiTIEHUX KOMITIOTEPHUX CUCTEM Ta MEPEX OIEPATOPIiB CTIIbHUKOBOTO 3B'S13KY. Y
IycepTaliliHiil po6oTi 6yJI0 IPOBEEHO OLiHKY SIKOCTi 00CIyrOByBaHHS aOOHEHTIB y peasli3oBaHUX MIPOEKTaX MepesK
LTE, 6yJsio npoaHai3oBaHO METOAM 3a0e31eUeHHs Ta MiABUILEHHS €(PEKTUBHOCTI (PYHKIIIOHYBaHHS TPAHCIIOPTHUX
Mepex. [Ticsst uboro 6yJ10 yIOCKOHaNIEHO MOJeJb TPAaHCIIOPTHOI MEPEXi /1711 KOMITIOTEPHUX CUCTEM OIepaTopa
CTiJIBHMKOBOTO 3B’S13KY, 1J0 JO3BOJIMJIO IIPOBECTH ONTHUMI3allil0 BUTPAT ONEPATOPIB CTiIbHUKOBOTO 3B'S13KY 3a
PaxyHOK MiHiMizauii pyHKIii HeoOxiHOI IPONYCKHOI 31 aTHOCTI 32 YMOBU 3a6€3I1eYeHHs HEOOXiIHOTrO PiBHS SIKOCTI
00CTyroByBaHHS1 aOOHEHTIB. Takox 6yJI0 po3p006JIeHO METO, yIOCKOHAJIEHHSI TPAHCIIOPTHOI MEPEXi KOMITIOTEPHUX
CHCTEM OIlepaTopa CTiIbHUKOBOTO 3B513KYy Ta YIOCKOHAJIEHO METO]] PE3€PBYBAHHS PECYPCiB KOMITIOTEPHUX CUCTEM

Ta MEpeX ollepaTopa CTiIbHUKOBOTO 3B'sI3Ky. Briepiue po3po6ieHo MeTo 1 6ajlaHCyBaHHS HaBaHTaKE€HHSI B



TPaAHCIIOPTHIN Mepexi. Lle mo3Bonnso 6inbl e(peKTUBHO BUKOPUCTATU MPOIYCKHY 34ATHICTh KAHAJIIB TPAHCIIOPTHOI
MepexXi CTIIbBHUKOBOTO OIlepaTopa Ta MifBULIUTY CIpaBeIJIuBY yTUIi3aliio kaHais o 10%. Kpim Toro, B po6oTi

OyJi10 IpOBeIEHO iMiTalliliHe MO/IeIIOBaHHS J1s1 OLiHKY €(PeKTUBHOCTI PO3PO6JIEHUX Y POOOTI Mozesel i MeTOHB.

2. The main scientific results of the dissertation work are: improved mathematical model of transport network for
computer systems of the cellular operator by presenting the structure of the network in the form of a non-
oriented graph with the determined bandwidth of the ribs, taking into account the most important characteristics
of the network for the provision of quality communication services to subscribers according to the quality of
service agreements, defined by the bandwidth reserve, allows to optimize the costs of cellular operators ( by
minimizing the function of the required bandwidth provided that the required level of customer service is
maintained); for the first time the developed method of improved transport network of computer systems of the
cellular operator through the successive operations of forecasting the amount of traffic of the transport network,
through the correlation-regression analysis, minimization of the target function of the load factor, optimization of
routes with the provision of the necessary accuracy, minimizes costs of the cellular operator for the construction
of the transport segment, while providing the necessary long-term reservation to prevent overloads; the improved
method for reserving resources of computer systems and networks of a cellular operator through the consistent
representation of the structure of the reservation environment and the search for the optimal number of backup
network nodes, taking into account limiting factors for reservation of communication channels and software and
hardware elements of the equipment, allows to provide the necessary level of reliability and quality of service
provision to subscribers of cellular networks; for the first time the developed method of load balancing in the
transport network of the computer systems of the cellular operator through the consistent determination of the
main characteristics of the network, the assessment of the required reserve of communication channels, the
selection of optimal routes for sending packets, taking into account the possibilities of load balancing, enables to
use the bandwidth of the channels of the transport network of the cellular operator with greater efficiency. The
theoretical results obtained in the dissertation research offer the opportunity to discover and suggest new
practical ways to increase the efficiency of computer systems and networks of cellular operators during their
introduction and improvement in Ukraine based on the use of new methods for optimizing transport segments,
reserving equipment and communication channels . In this case, the results allow to optimize the parameters of
the cellular network operator; to conduct more efficient management of the network of the cellular operator; to
introduce new services for usage in the cellular network; to provide backup of resources of computer systems and
networks; to provide a preliminary estimation of the cost of the LTE network design solution.
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