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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 50.43.19

Tema guceprauii:
1. InpopmaniiiHa TeXHOJIOTIs iHTeJIeKTyaJIbHOTO YIIPaBJIiHHS MapIIPYyTH3alli€lo B CEHCOPHUX MepeXkax BapiaTHBHOI

TOIIOJIOTi 32 yMOB OOMEXKEHD i HEBU3HAYEHOCTEN

2. Information technology of intelligent routing control in sensor networks of variable topology in the conditions of

limitations and uncertainties

Pedepar:

1. O6’eKT mOCiIKeHHs — ITPOLIeC ONTUMAJIbHOTO YIIPaBJiHHS 6araToMipHUMHU iHpopMaliiiHUMU 06’eKTaMu
BapiaTMBHOI TONOJIOTii B yMOBax KOHQJIKTY, 0OMeKeHb Ta HEBU3HAUYEHOCTEH, SIKUMU € NIPOLECU ONITUMAJIBHOTO
yIIpaBJliHHA MapLIPyTU3alli€lo0 B CCHCOPHUX MeperkaxX BapiaTUBHOI TOIOJIOTIL. MeTa roJjdrae y nigBuileHHi
WBUIKOZ] i cTiMKOCTi QYHKI[IOHYBaHHS CUCTEM iHTEJIEKTYaJIbHOTO yIIpaBJliHHS MapIIpyTU3alji€lo epenadi 1aHuX B
KOHQUIKTYIOUUX CEHCOPHUX Meperkax BapiaTUBHOI TOIOJIOTII 32 yMOB 0OME>XKeHb, HEBU3HAUEHOCTEN Ta
3a0e3ne4eHHs rapaHTO3aTHOCTI. MeToau JocifKeHHs. [171s BUpilleHHs IOCTaBJIEHOI HayKOBOi 3a7adi B
IycepTaliiiHiil po60Ti BUKOPUCTaHi METOAM TeOopii IMHAMIYHNUX KOH(JIIKTHUX CUCTEM, TeOPii cucTeMm, Teopii

aBTOMAaTHUYHOr'O KePyBaHHS, TEOpii ONITUMaIbHOTO KePYBaHHsI, TeOPii MHOXKUH, Teopii rpadis, Teopii KOHPIIKTIB,



Teopii aNropuTMiB, TEOPii JUdepeHLiaTbHUX PiBHSHD, @ TAKOXX 00YNCIII0OBAJIbHI METOIM JUCKPETHOI AUHAMIYHOI
onTUMi3zallii, METOI CUHTEe3y CUCTEM CUTYallilHOTO YIIPaBJIiHHS, OCHOB TOIIOJIOTii, 06’€KTHO-OPiEHTOBAHOT'O
nporpamyBaHH4 i ontumizanii. TeopeTuyHi i NpakTUYHi pe3ysIbTaTH: BUBHAYEH] BJIACTUBOCTI METOMLY CUHTE3Y i
BMOOPY rapaHTOBAHOTO YIIPABJIiHHS ONTUMaJILBHUMU MapLUIPyTaMu Nepejadi JaHMX 32 YMOBY BPaxXyBaHHSI MHOKUHU
IIapaMeTpiB, Ki BU3HAYAIOTh BJIACTUBOCTI FAPAHTO3ATHOTO (PYHKIIOHYBAHHS MEPEXKi; BU3HAYEHE YK CEIIbHE
[IO/IAHHS MOJIeJli CUHTEe3Y Ta BUOOPY CTpaTeriil rapaHTOBAHOTO YIIPaB/IiHHS ONTUMAJILHUMU MaplUIpyTaMu Iepenadi
IAHUX B KOH(JIIKTYI04ill MEpeXi; BpaxOBaHi HEBU3HAYEHOCTI I1pY NIepeMillleHHi 00’eKTiB MepeKi; BU3HAUY€Hi
MHOXMHU TapaHTOBAHOTO YIIPABJIiHHI MapLIPyTU3aLi€lo Iepeadi JaHUX B MEPEXI; BUBHAYEHE iHTerpajlbHe
dopmasibHe MHOKMHHE YSIBJIEHHS [TPOCTOPY IapaMeTpiB QyHKIIOHYBaHHS BiANOBITHO 110 3anporioHoBaHoi TMM
mepexi. BipoBamxeHHs: B [lepkaBHOMY HinnpueMcTsi “epxindopmpecypc” Jlep>kaBHOrO areHTCTBa 3 MUTaHb
€JIEKTPOHHOTO yPsIIyBaHHSI; B TOBAPUCTBI 3 06MeXeHO!0 BiinosiganbHicTio “BMC-KOHCANTIHT”; B TOBAaPUCTBI 3
06MEXXEHOI0 BiNMoBiganbHicTIO “Eslan” Ipy CTBOPEHHI Ta BIPOBAIPKEHHI iHPOpMaLIiTHMX TEXHOJIOTiH TPOEKTy
«[Tporpama 1ij151 IpPOrHO3yBaHHsI, OLIiHKM T'OTOBHOCTI Ta pearyBaHHs Ha WITY4YHI Ta NpUpoAHi katacTpodu B ENPI
Cxipnoro periony - EuropeAid /129397 /C /SER /Multi» MonnoBa, Ykpaina, besnapycs, ApmeHisi, A3ep6aiiKaH,
I'pysisi», cxBaseHoro €Bponenchkoo KoMicielo (Ares(2014)691843). HoBusHa: Briepiue po3po6ieHnil MeTo],
($hopMasbHOTO YSBJIEHHSI CEHCOPHOI MepesXi BapiaTUBHOI TOMOJIOTI] y BUIJISIAI MaTeMaTUYHOI MoJei i HoTauii (MOBH)
onucy npolueciB QyHKIIOHyBaHHSI MepeXKi; BIiepliie po3po0beHUil METO, CUHTEe3y Ta BUOOPY CTpaTeriii
rapaHTOBAHOTO YIIPaBJIiHHS ONTMMaJIbHAUMU MapUIPyTamMu Nepefadi JaHUX CEHCOPHUX MEPEX BapiaTUBHO]
TOI0JIOTii; yOCKOHAIeHN MeTOo], GOPMYyBaHHS (PYHKIIOHAIbHOTO BipTyasIbHOTO IPOCTOPY MapaMeTPiB CEHCOPHUX
Mepex BapiaTuBHoOi Tonosorii. Cdepa BUKOPUCTaHHS - CUCTEMU iHTeJIeKTYaJIbHOTO yIIPaBJliHHS, ix HafilHICTb i

oesIieka.

2. The thesis is devoted to the study of the actual scientific task of optimal control of data flow routing in sensor
networks of variable topology, which are based on a service-oriented architecture, and operate under conditions
of limitations and uncertainties due to the functioning of a distributed intelligent routing control system. The
object of study is the process of optimal control of multidimensional information objects of variable topology in
conditions of conflict, constraints and uncertainties, which are the processes of optimal control of the SN VT
routing. The subject of the research is models and methods of synthesis and selection of strategies for optimal
control of data flow (DF) sensor networks (SN) variable topology (VT) routing in the interaction of conflicting
network nodes under conditions of limitations and uncertainties. The novelty of the work lies in the further
development of theoretical and practical methods for the synthesis and selection of solutions using the methods of
discrete dynamic optimization of the mathematical model in the set-theoretic approach, which allows us to obtain
simpler procedures for synthesizing solutions and create distributed systems for intelligent control of DF routing
in conflicting SN VT in conditions of limitations and uncertainties due to: - development, substantiation and
research of the properties of the mathematical model and the method of ensuring the guaranteeability of service-
oriented SN VT in the conditions of conflict of interaction of nodes, constraints and uncertainties; - development
and formal definition of the task of synthesis and choice of the DF SN VT route as a problem of discrete dynamic
optimization; - determination and justification of the price function, as an optimality criterion in the synthesis and
selection of the DF route, in the form of a virtual distance between network nodes, taking into account limitations,
uncertainties and conflicts of interaction between nodes, as well as the properties of processes inherent in their
functioning; - developing a method and a heuristic algorithm for controlling the DF routing for a distributed
intelligent control systems with a heterogeneous SN VT, as an NP-complete task of iterating discrete dynamic
optimization when solving the conflict of interaction between network nodes under constraints and uncertainties.
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