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Pedepar:

1. Y pucepTauiiiHiil po60Ti BUpIIIy€eThCs aKTyalbHA HAYKOBO-TIPUKJIA[IHA IPOGJIEMA, SIKA TI0JISITA€ B PO3BUTKY
HayKOBO-M€TOJ0JIOTIYHOrO anapaTy po3MNo/isy [IOTOKIB IIOBiJOMJIEHb IIPY BUKOPUCTAHHI 00XiHUX IIJISIXiB
nepenayvi B CKJIaJHMX FeTEPOre€HHUX €JIEKTPOHHUX KOMYyHIKal[iiHUX Mepeskax 3a N0Ka3HMKaMU IIPONYCKHOi
CITPOMO>XKHOCTI Ta SIKOCTi 06CJIyrOBYyBaHHS Tpadika peasibHOro Yacy 3 ypaxyBaHHSIM KOJIMBAHHS 00'eMy BXiJHOTO
HaBaHTAKEHH$ Ta BILJIMBY Jl€CTabisi3younx (pakropis. 1. Po3pobaeHa HoBa MOJeJIb OL[iHKM SIKOCTi 0O6CTyrOBYBaHHS
Tpadika peasbHOro yacy i3 00XigHMMM HIJIIXaMu Iepejadi B iHPpopMaLiliHuX HalpsiIMKax eJ1eKTPOHHO]
KOMYHiKaliiiHOI MepexXi, SIKa Ha BiZIMiHy BiJl iCHyI0UMX, BpaXOBYy€ 3a6€311e4€HHs IIOKa3HUKIB KOCTi 06CIyrOBYBaHHS
(QoS) Tpadika peanpHOro yacy 3a iHGopMauiHUMU HAIPSIMKaMU, IIPU CYIIepIIO3UlLlii IMOBIPHICHUX IIOTOKIB B

riJIkKax Mepexi, B IPolleci BCTAHOBJIEHHSI HACKPI3HOTO 3'€THAHHS MiK aDOHEHTaMM ITPYU BUKOPUCTaHHI OOXiTHUX



LISIXiB NepeJjadi B reTepOreHHil eJIeKTPOHHI KOMYHiKalliiiHiil MepexXi i3 TeXHOJIOTi€elo BipTyalbHUX KaHaJIiB abo
TYHeJIiB, 3rifHo Mogeri Integrated Service. 2. YIoCcKoHaseHUI METOJ OLiHKH BiZl[IOBIZHOCTI 3a/laHNX [10Ka3HUKIB
IIPOITYCKHOI CIIPOMOXKHOCTI Ta SIKOCTi 00C/IyroByBaHHS Tpadika peasbHOro Yyacy (PyHKLiOHYOYOi €JIeKTPOHHO]
KOMYVHIKaliliHOi Mepexxi, IKUI Ha BigMiHY Bifl iCHyI0YMX, BUKOPUCTOBY€E MOJI€JIb OLiIHKU SKOCTi 0OCIIyTOBYBaHHS
Tpadika peaspHOro 4acy i3 00xiJHMMU LJIIXaMU Nepeadi B iHpopMaLifiHUX HalpsIMKax Ta KBa3iCTaTUYHUI METOJ,
(opMyBaHHS IIJIaHY PO3INOiTy HAaBAaHTAXKEHHS 3 ypaxyBaHHSIM PiBHSI HAaBaHTaXXEHOCTI] Ta BTPAT Ha Tijikax Mepexi, a
TaKOXX BPAaxOBYye pi3Hi TUIIM KOJEKIB Ha KiHLIeBOMY 00JIaJlHAaHHI MEPEX i3 TEXHOJIOTi€I0 BipTyalbHUX KaHaJIB a60
TyHeJiB. 3. YIOCKOHAJIEHUI METOM, BUSHAYEHHS IOCTAaTHBLOI KiJIbLKOCTI MEPEJKEBOTO PECYPCY TiJIOK €JIEKTPOHHOI
KOMYHIKaIiliHOi MepeKi i3 rapaHTOBaHOIO SIKiCTIO O6CIIyrOoByBaHHS Tpadika peasbHOro 4acy, KU Ha BigMiHy Bif
iCHy10YMX, BUKOPUCTOBY€E MOJI€JIb OLIiHKU SIKOCTi 06CJIyroByBaHHs Tpadika peasbHOro yacy i3 06XigHMMU IIJIsIXaMU
nepepayvi B iHpopMaLiliHAX HAlIpSIMKax Ta KBa3iCTaTUYHUI MeTO, (POPMyBaHHS IJIaHY PO3IOALTy HABAHTAXEHHS,
332 HAIKOPOTIIMMU Ta HE3aJIEXKHUMMU LIJIIXaMU Nepezadi 7151 KOKHOTO iHpOpMaLilfHOro HaNPSIMKY, B 3aJI€XKHOCTI
BiJl, piBHSI HAaBaHTaX€HOCTI Ta KoedillieHTy BUKOPUCTAHHS PECypCy IijIoK eJIeKTPOHHOI KOMYHIKalifHOI Mepesxi i3
TEXHOJIOTi€I0 BipTya/IbHUX KaHasiB abo TyHeJiB. 4. Po3po6yieHnii HOBUI METO], IPOEKTYBAHHS CUCTEMU CUTHali3alji
reTepOoreHHO]I eJIEKTPOHHOI KOMYHIKaLiliHOI Mepexxi. HoBM3HAa MEeTOy IoJIsSirae B IEeKOMIIO3ULii PyHKLIN sapa
nigcucremu curHanisauii IMS npu iHTerpauii pisHOpiTHUX Mepesk CUIHali3alli, 1o J03BOJIsie pO3paxyBaTy 06CAT
Cy>k60B0ro TpadiKy npy MOro TpaHCKOAYBaHHI 40 CTaHAAPTU30BaHOTO BUTJIAAY, @ TAKOX 3a06€311€4UTH HOPMOBaAHi
PiBHI IOKa3HUKIB SIKOCTi OOCIyrOBYyBaHHS TpadiKy CUrHasli3alii B 3a71€XKHOCTI Bifl, CTPYKTypU reTEPOre€HHOI
€JIEKTPOHHOI KOMYHIKaLIMHOI ME€PeXXi, PI3HUX THUIIIB [IPOTOKOJIIB CUTHAJIi3allii, BXiJHOrO HaBAaHTAK€HHS Ta KiJIbKOCTI
aboHEHTIB. 5. YI0CKOHajleHa MOjieJIb BU3HAUEHHS iHTepBaJjliB ONUTYBAaHHS B CUCTEMi MOHITOPUHTY B 3aJI€XKHOCTI Bif,
3aBaHTA)KEHH reTePOre€HHOI €JIEKTPOHHOI KOMYHIKALiTHOI MepEeXi, sIKka Ha BilMiHY BiJl iCHYIOUMX, BpaXOBye
BUIIAJIKOBU 4ac 0OCJIyTOBYBAaHHS CJIy>KOOBHUX MOBiOMJIEHD B Oy(epax i IopTax akTMBHOTO MEPEKEBOro
06J1a[IHaHHSI Ta YaC 3aTPMMKU B TijIKaX MEPEXi /171 BUBHAYEHHS! JOIyCTUMMX 3HAaUY€Hb iHT€pBaJIiB OIUTYBAHHS
NMS-meHnemxepamu SNMP-areHTiB B 3aJ1€5KHOCTI Bif] iepapXi4HOi CTPYKTYPU MEPEKi MOHITOPUHTY, KilbKOCTi NMS-
MeHepkepiB Ta SNMP-areHTiB, 3a1aHUX BUMOT 100 ONIEPATUBHOCTI 300py JAHMX ITPO CTaH €JIEMEHTIB MEPEXI, a
TaKOX PE3€epBiB MIPOITYCKHOI CIIPOMOSKHOCTI B riJIKax reTepOreHHOI €JIEKTPOHHOI KOMYHIKalLiiHOI Mepexi. Buie
HaBeJleHi HayKOBi pe3yJsbTaTy JO3BOJISIIOTh CHOPMYBaTH BUMOTHU JJIs1 BIPOBAIKEHHSI pO3p00JIeHO] IepCIeKTUBHO]
iHTerpauifHoi apxiTeKTypu €JeKTPOHHOI KOMYHIKalliHOi MepexKi Ta 3a0e3M1e4YnTH 3a/1aHi TOKa3HUKU IIPOITyCKHO]
CIIPOMO>KHOCTI Ta KoCTi o6¢yroyBaHH: (QoS) Tpadiky peaspHOro 4acy Ha BCix PiBHSAX reT€pOreHHOI Mepexi.

2. In the dissertation work, an actual scientific and applied problem is solved, which consists in the development of
a scientific-methodological apparatus for the distribution of message flows when using bypass transmission paths
in complex heterogeneous electronic communication networks based on indicators of throughput and quality of
real-time traffic service taking fluctuations in the volume of the input load and the influence of destabilizing
factors. 1. A new model for assessing the quality of service of real-time traffic with bypassed transmission paths in
the information directions of an electronic communication network has been developed, which, unlike the existing
ones, takes into account the provision of quality of service (QoS) indicators of real-time traffic in information
directions, with the superposition of probabilistic flows in network branches, in the process of establishing an end-
to-end connection between subscribers when using bypass transmission paths in a heterogeneous electronic
communication network with the technology of virtual channels or tunnels, according to the Integrated Service
model. 2. An improved method of assessing the compliance of given indicators of throughput and real-time traffic
service quality of a functioning electronic communication network, which, unlike the existing ones, uses a real-
time traffic service quality assessment model with bypassed transmission paths in information directions and a
quasi-static method of forming a load distribution plan with taking into account the level of load and losses on the
network branches, and also takes into account different types of codecs on the end equipment of networks with
the technology of virtual channels or tunnels. 3. An improved method technique for determining a sufficient
number of network resources of electronic communication network branches with guaranteed service quality of
real-time traffic, which unlike the existing ones, uses a real-time traffic service quality assessment model with
bypassed transmission paths in information directions and a quasi-static method of forming a load distribution



plan, by the shortest and independent transmission paths for each information direction, depending on the load
level and resource utilization ratio of branches of the electronic communication network with the technology of
virtual channels or tunnels. 4. The new method designing the signaling system of a heterogeneous electronic
communication network is developed. The novelty of the method consists in the decomposition of the core
functions of the IMS signaling subsystem when integrating disparate signaling networks, which allows you to
calculate the volume of service traffic when transcoding it to a standardized form, as well as to provide normalized
levels of signaling traffic quality of service indicators depending on the structure of the heterogeneous electronic
communication network, various types of signaling protocols, input load and the number of subscribers. 5. An
improved model for determining polling intervals in the monitoring system depending on the loading of a
heterogeneous electronic communication network, which unlike the existing ones, takes into account the random
service time of service messages in the buffers and ports of active network equipment and the time of delay in
network branches for definition permissible values of polling intervals by NMS-managers of SNMP-agents
depending on the hierarchical structure of the monitoring network, number of NMS-managers and SNMP-agents,
given requirements for the operativeness of data collection about the state of network elements, as well as
reserves of throughput in the branches of a heterogeneous electronic communication network. The above
scientific results make it possible to formulate the requirements for the implementation of the developed
prospective integration architecture of the electronic communication network and to ensure the given indicators
of bandwidth and quality of service (QoS) of real-time traffic at all levels heterogeneous network.
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