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1. ConogitoB O.B. Meton ontumizauii pyHkiioHyBanHs: VoIP mepeski Ha OCHOBi BU60py MapLIpyTy FOJI0COBOTO
BUKJIKKY. - Ha npaBax pykonucy. [lucepratiist Ha 3000yTTsI HAYKOBOTO CTYI€HS KaH[IMaTa TEXHIYHUX HAyK 3a
crnenianbHicTio 05.12.02 - TesleKOMyHiKaliliHi cucTemMu Ta Mepexi. — HallioHanbHUI TeXHIYHUI YHIBEPCUTET
Ykpainu «KuiBCbKui NOJiTeXHIYHUN iHCTUTYT iMeHi Irops Cikopcbkoro» MiHicTepCcTBa OCBITH i HAyKM YKPAiHU, M.
Kuis, 2020. Y guceprauiiiHiil po60Ti cOpMyJILOBAHO 11 OOIPYHTOBAaHO OCHOBHi TEOPETUYHI Ta IPaKTU4Hi
Pe3yJbTaTH, 10 CTAHOBJISTh BUPIIIEHHS BAKJIMBOTO HAYKOBO-TIPAKTUYHOTO 3aBJJaHHS ONTUMi3alii QyHKIiOHyBaHHS
VoIP Mepexi 3a paxyHOK yIOCKOHAaJIEHHS TEXHOJIOTIN AMHAMIYHOI MapIpyTU3allii FOJI0COBUX BUKJIMKIB Ta
CTPYKTYpHO-(QYHKIiOHa/IbHOI opranisanii onopHoi IP mepexi, 1110 IpUBOAUTH 10 MOKPalleHHs CIIiBBiJHOIEHHS
sIKiCTB /1iHa VOIP 3B's13Ky Ta 36iblIeHHs piBHs aBTomMaTu3anii VolP cuctemu. [ pyHTYIOUMCh Ha aHAI31 ICHYI0YHX
IPUHLMIIB 106y10BU VOIP Mepex, 3alIpOIIOHOBAHO yIOCKOHATIEHHS CTPYKTYPHO-(YHKIIOHAIbHOI OpraHisaii

onopHoi IP-mepexi 1151 3ago0BosieHHsT BUMor VoIP mepesk, po3ropHyTux Ha ii ocHOBi. [106y10BaHO MaTeMaTUIHY



MOJIeJIb PO3PAaXyHKy METPUKHU 1111 BUOOPY ITPOBaliiepa 3 ypaxyBaHHSIM I1apAMETPIiB BAPTOCTI Ta SIKOCTI, SIK
iCHyI04YHX, TaK i Brieplie 3allpOIIOHOBAHUX CUHTETUYHUX [IapaMeTpiB, 5IKi XapaKTepU3YIOTh SIKICTh 3B'SI3KY 32
KOPOTKUI IPOMIKOK yacy. Ha oCHOBI 3alIpOIIOHOBaHO] y3arajbHEHOI MOjieJli BUOOPY IpoBaiiepa po3pobdieHo
aJITOPUTM peasisalii BIOCKOHAIEHOI TEXHOJIOTii MapIIpyTH3aLllii F0JI0COBUX BUKJIUKIB. PO3p0o6sieHo iMiTaliliHy
MOJIeJ1b TIPOXO/IKEHHS TOJI0COBOTO BUKJIMKY B CUCTE€MI MapuIpyTu3allii Ta 6ininry VoIP, mo nano 3amory
[IpOaHasli3yBaTy OTPUMaHi TeOpeTHUYHi pe3ybTaTy Ta OLHMATH iX BIUVIUB Ha po6oTy VOIP cuctemu 6e3 BTpyYaHHS B
POOOTYy CUCTEMU 3B'SI3KY iCHYIOUMX OllepaTopiB. OTPUMaHi TEOPETUYHI pe3yJIbTaTH €KCIIEPUMEHTAIBHO
HigTBEpKEeHi BilIOBiTHUMY BUMipIOBaHHSIMH [TOKA3HUKIB SIKOCTi. Ha OCHOBI BUKOHAHUX AOCIiI)KeHb C(OOPMOBAHO
[IPaKTUYHI peKoMeHJalii o0 BTiJIEeHHSI OTPUMaHUX Pe3yJbTaTiB IpyU po3podLi Ta ekciuyaTanii VolP piumens, mo
0a3yI0ThCs Ha 3allpOIIOHOBAaHOMY METO/i onTUMi3alii pyHKUioHyBaHHs VOIP Mepexi Ha OCHOBI BUOOPY MapIIpyTy
roJI0COBOrO BUMKJINKY. Kitouosi ciioBa: VoIP, nposaiinep IP-Tenedonii, MapmpyT roJlocOBOro BUKJIUKY, PETPeCiHUI

aHaJ'IiS, MaTeéMaTU4YHE MO C/TIOBAHHS.

2. Soloviov O.V. Method of VoIP network performance optimizing based on the choice of the voice call route. -
Manuscript. Thesis for the academic degree of the candidate of technical sciences in speciality 05.12.02 -
telecommunication systems and networks. — National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute" of the Ministry of Education and Science of Ukraine, Kyiv, 2020. The booming VoIP market
has led to increased competition in the market for these services and the emergence of more VoIP service
providers that provide access to the same directions, but with different tariffs and different quality of service. At
the same time, modern common and freeware voice traffic routing technologies in VoIP networks are not able to
choose the route of voice call, considering the cost and quality of services of different available providers for the
requested call direction at real-time. Thus, there is a conflict between the needs of VoIP network operators to
maximize the effective use of the available variety of VoIP service providers (to provide their subscribers with
quality services at a minimum cost and to increase the level of stability of their own network and to eliminate
impact of degradation of service providers) and the actual capabilities of existing voice call routing technologies
and methods in VoIP networks. Thus, the problem solved in this work is the lack of sufficient level of automation of
routing voice VoIP calls that take into account not only the factors of cost or quality, but also their ratio, and the
development of a method of VoIP network performance optimizing based on the choice of the voice call route. The
main theoretical and practical results have been formulated and substantiated in this thesis, that represent the
solution of an important scientific and practical problem of optimization the operation of VoIP systems by
improving the technologies of dynamic routing of voice calls and the structural and functional organization of the
core [P network, which leads to an improvement in the quality /cost ratio of VoIP communications and increase
the level of automation of the VoIP system. Based on the analysis of the existing principles of building VoIP
networks, it is proposed to improve the structural and functional organization of the core IP network to meet the
requirements of VoIP networks deployed on its basis. A mathematical model for calculating of the metric for
choosing of the provider is developed, taking into account the cost and quality parameters, both existing and for
the first time proposed synthetic parameters that characterize the quality of communication in a short period. An
algorithm for implementing an advanced technology for routing voice calls has been developed based on the
generalized provider selection model. An imitation model of the voice calls in the VoIP routing and billing system
has been developed, which allowed to analyze the obtained theoretical results and evaluate their impact on the
VoIP system without interfering the operation of the communication system of existing operators. The obtained
theoretical results are experimentally confirmed by the corresponding measurements of the quality indicators.
Based on the research, practical recommendations have been developed to implement obtained results into the
practice of development and operating of VoIP solutions, which based on a proposed Method of VoIP network
performance optimizing. Key words: VoIP, IP-telephony provider, voice call routing, regression analysis, math
modeling.
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