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Pedepar:

1. Y pucepralliiiHiil po60Ti BUPIlyeThCSI aKTyabHAa HAyKOBO-TIPMKJIaJiHA IIPOOJIEMA, KA I10JISra€ B PO3BUTKY
HayKOBO-METOJ0JIOTIYHOTO anapaTy po3Moisy IOTOKIB IOBiJOMJIEHb IIPY BUKOPUCTAHHI O0XiHUX MIJISIXiB
nepenayi B CKJIaAHUX F€TEPOreHHUX €JIEKTPOHHUX KOMYHIKaLIHMX Mepeskax 3a IOKa3HMUKAMU ITPOIYCKHOI
CIIPOMO>KHOCTI Ta SIKOCTi 06CITyroByBaHHS Tpadika peasbHOro 4acy 3 ypaxyBaHHSIM KOJIMBAHHS 00'€My BXiZTHOTO
HaBaHTaXEHHSI Ta BILJIMBY AecTabinizytounx ¢pakTopis. 1. Po3apobseHa HOBa MOJeJIb OLIIHKU SIKOCTi 06CIIyTOBYBaHHS

Tpa@ika peaJbHOro 4acy i3 00XifHMMY HIJIIXaMu NIepefadi B iHPpopMaLiliHUX HalpsIMKaX €JIeKTPOHHO]



KOMYHiKali1HOI Mepexxi, sika Ha BiIMiHy Bifl iCHylI0uMX, BpaXxoBye 3a6€311e4eHHs IIOKa3HUKIB SIKOCTi 00CIyTOBYBaHHS
(QoS) Tpadika peanpHOro yacy 3a iHGopMaLiHUMI HaIPSIMKaMU, IIPU CyIIepIIo3Ullii IMOBIPHICHUX IIOTOKIB B
riJIkax Mepexi, B IPolleci BCTAHOBJIEHHS HACKPI3HOTO 3'€THAHHS MixK aDOHEHTaMU NPU BUKOPUCTaHHI OOXiTHUX
IIJISIXiB IIepelavi B TeTepOreHHil eJIeKTPOHHIM KOMYHIKaliiHi MepeXxXi i3 TEXHOJIOoTi€10 BipTyalbHUX KaHAJIB 260
TYHeJIiB, 3rifHo Mozeri Integrated Service. 2. YIoCKOHasieHUI METO/ OLiHKY BiZI[IOBiIZHOCTI 3a/1laHNX [TI0Ka3HUKIB
IIPOIIYCKHOI CIIPOMOYKHOCTI Ta SIKOCTi 00C/IyroByBaHHS Tpadika peasbHOro yacy (PyHKLIOHYYOi eJIeKTPOHHO]
KOMVHIKaliiHOi Mepexxi, sIKUI Ha BiMiHY Bifl iCHyl0UMX, BUKOPUCTOBY€E MOJI€JIb OLiIHKU SKOCTi 0OCIyTOBYBaHHS
Tpadika peasbHOro 4acy i3 00XigHMMU LIIXaMU Nepejadi B iHpopMaLiiHUX HalpsIMKax Ta KBa3iCTaTUYHUI METO],
dhopMyBaHHS IIJIaHY PO3NOLiTy HAaBAaHTAXKEHHS 3 ypaxyBaHHSM PiBHS HAaBaHTaXXEHOCTI Ta BTPAT Ha Tijkax Mepexi, a
TaKOXX BpPaxOBYye pi3Hi TUIIM KOJEKIiB Ha KiHLIeBOMY 00JIaJlHaHHI MEPEX i3 TEXHOJIOTi€I0 BipTyalbHUX KaHaJIiB a60
TyHeJiB. 3. YIOCKOHAJIEHN METOM, BUSHAYEHHS IOCTAaTHBLOI KiJILKOCTI MEPEKEBOTO PECYPCY TiJIOK €JIEKTPOHHOI
KOMYHiKaIiiHOi MepexXi i3 rapaHTOBaHOIO SIKiCTIO 0OCIyrOBYBaHHS Tpadika peasbHOro yacy, sIKUii Ha BiMiHy Bif,
iCHy10YMX, BUKOPUCTOBY€E MOJI€JIb OLIIHKU SIKOCTi 06CIyroByBaHHs Tpadika peasbHOro 4acy i3 06XigHMMU IJIsIXaMU
nepepayvi B inpopMaLiliHUX HallpSIMKax Ta KBa3iCTaTUYHUI MeTOM, (POPMyBaHHS IJIaHY PO3IOiy HABAHTAXXEHHS,
3a HAKOPOTIIMMMU Ta He3aJIeXKHUMU LUISIXaMU Iepeadi 1711 KOKHOTo iH(pOpMaLillHOro HalPSIMKY, B 3aJIEXKHOCTI
BifI, piBHSI HaBaHTaK€HOCTI Ta KoedillieHTy BUKOPUCTAHHS PeCypcCy IijIoK eJeKTPOHHOI KOMYHIKaliiHOI Mepexi i3
TEXHOJIOTi€l0 BipTyalIbHUX KaHasiB abo TyHesiB. 4. Po3po6yeHnii HOBUI METOJ, IIPOEKTYBAHHS CUCTEMU CUTHaJli3alji
reTepOoreHHO]I eJIEKTPOHHOI KOMYHIKalLiliHOI Mepexxi. HoBM3Ha MEeTOy IoJIsSIrae B IEKOMIIO3NULii PyHKLIN sgpa
nigcucremu curHanizanii IMS npu inTerpauii pisHOpiIHUX Mepexk cUrHasizallii, o 103BOJIsie PO3paxyBaTH 0OCST
C1y>k60B0ro TpadiKy npy MOro TpaHCKOAYBaHHI 40 CTaHAAPTU30BaHOTO BUTJISAY, @ TAKOX 3a0€311€4UTH HOPMOBaHi
PiBHI I1OKa3HUKIB SIKOCTi 0OCIyroByBaHHs TpadiKy CUrHasisalii B 3a71€XKHOCTI Bifi CTPYKTypU reTEPOreHHOI
€JIEKTPOHHOI KOMYHIKaLiMHOI MepeXi, pi3HUX TUIIB IPOTOKOJIIB CUTHaJIi3alil, BXiZJHOrO HaBaHTaKEHH Ta KiJIbKOCTI
aboHEeHTIB. 5. YIOoCKOHaleHa MOJieJIb BU3HAYEHHS iHTepBaJjiB ONUTYBaHHS B CUCTEMi MOHITOPUHTY B 3aJI€5KHOCTI Bif,
3aBaHTA)KEHH F€TEPOreHHOI €JIEKTPOHHOI KOMYHIKALiMHOI MepeXi, sIKa Ha BiIMiHY Bill iCHyI0UMX, BDAaXOBY€
BUIIAJIKOBUI 4ac 0OCJIyTOBYBAHHS CJIy>KOOBUX MOBiOMJIEHD B Oy(epax i IopTax akTMBHOIO MEPEKEBOro
006J1a[IHAHHSI Ta YaC 3aTPUMKU B TijIKaX MEPEXi /1711 BUBHAYEHHSI JOIyCTUMMX 3Ha4€Hb iHTepBaJIiB ONUTYBAHHS
NMS-menemxepamu SNMP-areHTiB B 3aJ1€5KHOCTI Bif] iepapXi4HOi CTPYKTYPU MEPEXKi MOHITOPUHTY, KilbKOCTi NMS-
MeHepkepiB Ta SNMP-areHTiB, 3a1aHUX BUMOT 1010 ONIEPAaTUBHOCTI 300py JaHMX ITPO CTaH eJIEMEHTIB MepeXi, a
TaKOX PE3EPBiB IIPOITYCKHOI CIIPOMOXKHOCTI B I'iJIKax reTEPOre€HHOI €JIEKTPOHHOI KOMYHIKaLIHOI Mepexi. Bume
HaBe[leHi HayKOBi pe3ysIbTaTy JO3BOJISIIOTh CHOPMYBAaTH BUMOTHY 151 BIIPOBAIKEHHSI pO3p006JIeHOI IIEPCIIeKTUBHO]
iHTerpauifHoi apxiTeKTypu eJeKTPOHHOI KOMYHIKallifHOi MepexKi Ta 3a6e3Me4nTy 3a1aHi IOKa3HUKYU IIPOITyCKHO]
CIIPOMO>KHOCTI Ta IKOCTi 06¢ciyroByBaHHs (QoS) TpadiKy peasbHOro 4acy Ha BCix PiBHSIX F€TEPOT€HHOI 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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