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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. TeopeTr4Hi OCHOBY BiIMOBOCTIIKOi MapIIPyTH3allii YyTJIMBOrO 10 3aTPUMOK Ta BTpaT Tpadika B

TeJIEKOMYHIKaLi1HUX MepesKax 3 BUKOPMCTaHHAM TEH30PHUX MOJeJIeN i METOLIB

2. Theoretical foundations of fault-tolerant routing of delay- and loss-sensitive traf-fic in telecommunication
networks using tensor models and methods

Pedepar:

1. O6’ekT - mpouecH BiIMOBOCTIMKOI MapIIpyTU3allii i3 3aXMCTOM PiBHS KOCTi 06CIyrOBYBaHHS B
TeJIEKOMYHIKallilHNX Mepekax. MeTa — MiBUILIEHHS PiBHS SIKOCTi OOCIyTrOBYBaHHS 117151 3a0€311€4€HHS
BiZIMOBOCTIMKOCTi T€JIEKOMYHiKallillHMX MepeXX LIJISIXOM pO3pOo06JIeHHSI HOBUX Ta BIOCKOHAJIEHHS HAsIBHUX Moesei
i MeTo/iB BiAMOBOCTINKOI MaplIpyTu3alii. MeToau Hoci>)keHb — TEH30pHE 004MCJIEHHS Ta TEH30PHUI aHai3
MEPEX; Teopis iepapXiuHuUX 6araTOpiBHEBUX CUCTEM; METOAM HEJHIMHOrO Ta 3MIIIAHOTO LiJIOYACETIBHOTO
[IPOrpaMyBaHHSI; METOIY iMiTaLliiHOrO MOZEIOBaHHS. Pe3ysIbTaTh — YJOCKOHAJIEHO TEH30PHY MOJEJIb
TeJIeKOMYHiIKaliliHOI MepeXxi, SIKYy IIPeACTaBIeHO B 6a31Ci MIKIIOIIOCHUX HIJISIXiB i BHYTPIlIHIX By3JI0BUX I1ap;
yIepIlIe 3allpONIOHOBAHO MaTEMATU4YHY MOJIeJIb IIBMIKOI IepeMaplIpyTy3alii Tpadika gaHuX i3 3aXUCTOM PiBHS
SIKOCTi 00CJTyrOBYBaHHS 32 IOKa3HUKAMU NIPOIYCKHOI 3IaTHOCTI Ta IMOBIPHOCTI BTPAT MAKETIiB y

TEJIEKOMYHIKaLliiHill MepeXi; yIOCKOHAJIEHO CUCTEMY TEH30PHUX MOZEJIEN BUIKOI IepeMapupyTr3alii i3



3aXMCTOM PiBHS SIKOCTi 06csryroByBaHHs B TKM 32 MHOKMHOIO TIOKa3HUKIB MEPEXKHOI IIPOYKTUBHOCTI; yIIepIle
3aMIPOMTOHOBAHO CUCTEMY TEH30PHUX MOJIeJIEN MapUIPyTU3allil Ta MBUAKOI IEpeMapLIpyTU3allii F0JI0COBOTO
Tpadika i3 3a6e3neYeHHsIM 3aX1CTY PiBHS SIKOCTi CIIPUMHSITTS IIOCJIYT, 110 HAAAI0ThCS KiHIIEBUM KOPUCTYBayaM y
TeJIeKOMYHiKaliliHill Mepexi 3a R-pakTopoMm, B ymMOBax peasisalii cxem 3aXUCTy KaHaliB, By3JIiB Ta MapLIPyTy
(MapuIpyTiB); yreplie 3aporOHOBAHO CUCTEMY TEH30PHUX MOZeJIel MaplIpyTu3allii Ta MBUIKO]
nepemapupyTusalii MyJabTuMeiiHoro Tpadika i3 3a06e3neyeHHsIM 3aXUCTy PiBHS SIKOCTi CIPUNHATTS [TOCIYT, 110
HaJAI0ThCA KiHIEBUM KOPUCTYBaYaM y TEJIEKOMYHIKALiiHI MepeXi 3a MOKa3HUKOM MYJIbTUMEIINHOI SKOCTI, if,
Yac peasisalii cxem 3aXMCTy KaHalliB, By3JIiB i MapIIPYyTy (MapIIPYTiB); OTpUMaJla NOHAIbIINNA PO3BUTOK
IeKOMIIO3MIIiliHa MOiesIb MDKIOMEHHOI MapIIpyTU3aliii i3 3a6e3rnedyeHHsIM SIKOCTi 00CTIyrOBYBaHHS B
TeJIeKOMYHIKaliliHill Mepexi, sIka CKI1alaeThCsl 3 MHOKUHY MTOCTIiIOBHO 3'€JHAHUX JOMEHIB; [10JabIIOTO0 PO3BUTKY
HaOyJI1 METOY iepapxiYHO-KOOPAMHALIIMHOI MapmpyTU3aLii B MysibTUgoMeHHUX TKM; oTpuMaB noganbmni
PO3BUTOK METO/] iepapXiYHO-KOOPAMHALIIHOI BiIMOBOCTIMKOI MapiIpyTU3alii B MyibTugoMeHHUX TKM.
BripoBaikeHO — B HaBYaJIbHOMY Ipolieci Kadeapu iHPoKoMyHiKalliliHOi iHxXeHepii iM. B. B. Tlonoscekoro
XapKiBCbKOro HalliOHaJILHOTO YHiBEpcUTeTy pagioenekTpoHiku (XHYPE): B exuilHOMY Kypci i Ha IPaKTUYHUX
3aHATTAX 3 gucumIid «Mapmpyrtusauia B TKC», «AsroputMu ynpasiiiHHA Ta aganTauii B TKC» i
«Telecommunication transmission systems» /1Jis iIrOTOBKYU CTYAEHTIB 3i crienianbHOCTI 172 — TenekomyHikarjii ta
pazioTexHika; B HAYKOBO-A0CIigHUX poboTax «[linBuleHHs MaciITaboBaHOCT] TEXHOJIOTIYHUX PillleHb 1010
3a0e3ne4eHHs IKOCTi 00CITyrOBYBaHHS B KOHBEPT€HTHUX Te€JIEKOMYHIKalillHUxX cucTemax» (JP N2 0115U002432),
«MeToau niBUIIEHHS TPOYKTUBHOCTI 6€3MPOBOLOBUX MEPEXK HACTYITHOTrO NoKosiHH» (JP N2 0111U002627); Ha
nignpuemctsi «XIPHTL] T3I», TOB «BopkuecT» Ta [IpAT «®apnen-IuBect». ['any3b BUKOpUCTaHHS —

T€JIEKOMYHiKallilHi CUCTEMU Ta MEPEXI.

2. Object - fault-tolerant routing processes with provision of the quality of service in telecommunication networks.
Purpose - the improving the quality of service to ensure the fault tolerance of telecommunications networks by
developing new and improving existing models and methods of fault-tolerant routing. Methods of research -
tensor calculus and analysis, postulates and principles of the theory of hierarchical multilevel systems; methods of
mathematical programming; methods of simulation modeling. Results - the tensor model of the
telecommunication network, which is presented in the basis of interpolar paths and internal node pairs, has been
improved; for the first time, a mathematical model of fast rerouting of data traffic with protection of the QoS in
terms of bandwidth and probability of packet loss indicators in a telecommunications network has been proposed;
the system of tensor models of fast rerouting with protection of the TCN QoS level by a set of network
performance indicators has been improved; for the first time, there has been proposed a system of tensor models
for routing and fast rerouting of voice traffic with ensuring the QoE of services provided to end users in the TCN
on the R-factor in the implementation of protection schemes for links, nodes and a path (paths); for the first time,
there has been proposed a system of tensor models of routing and fast rerouting of multimedia traffic with
ensuring the QoE of services provided to end users in the telecommunications network in terms of multimedia
quality during the implementation of protection schemes for links, nodes and a path (paths); the decomposition
model of inter-domain routing with the provision of the Quality of Service in the TCN, which consists of a set of
sequentially connected domains, has been further developed; methods of hierarchical coordination routing in
multi-domain telecommunication networks have been further developed; the method of hierarchical coordination
fault-tolerant routing in multi-domain telecommunication networks has been further developed. Implementation
- - in the educational process of the V.V. Popovskyy department of infocommunication engineering of Kharkiv
National University of Radio Electronics (NURE): in a lecture course and in practical classes in the disciplines
«Routing in TCS», «Algorithms of control and adaptation in TCS» and «Telecommunication transmission systems»
to prepare students for specialty 172 - Telecommunications and radio engineering; in research works «Increasing
the scalability of technological solutions to ensure the quality of service in converged telecommunications
systems» (SR N2 0115U002432), «Methods of improving the performance of next generation wireless networks» (SR
N2 0111U002627); at the enterprise "KhSRSTC TPI", LLC "Worknest" and PJSC "Farlep-Invest". The field of use is

telecommunication systems and networks.
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