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MOHITOPUHTY

2. Mathematical models and methods of reengineering topological structures of large-scale monitoring systems

Pedepar:

1. O6'eKT BOCIIIPKEHHS - CUCTEMU KPYITHOMACIITAOHOTO MOHITOPUHTY. MeTa OCiIsKeHHs - PO3pobKa
MaTeMaTU4YHUX MoJieJel, e(pEKTUBHUX METO/IB Ta IPOrPaMHOr0 3a0e3Me4eHHs 111 PO3B'sI3aHHS 3a7a4
6araToKpUTepiabHOr0 peiHKUHIPUHTY TOMOJIOTIYHUAX CTPYKTYP CUCTEM KPYITHOMACIITAOHOTO MOHITOPHUHTY.
MeTtonu JOCIiIKEHHS - METOAY CUCTEMHOIO aHaJIi3y, NOCIIIKEHHS Ollepallil Ta MAaTEMaTUYHOIi CTaTUCTUKY;
METOJIY CIIPSIMOBaHOrO Nlepebopy, IOKOOPAMHATHOII onTuMizalii, imitauii Bifnany, NomyKy i3 3abopoHamy,
€BOJIIOLIITHOTO CHMHTE3Y, KJIaCTEPU3allii; METOAM KiJIbKiCHOI TEOPii KOPUCHOCTI Ta IPUNHATTA PillleHb; METOIU
CTaTUCTUYHOTO aHasizy. TeopeTryHi Ta IPakTUYHI pe3yJbTaTy - po3pobJieHi MaTeMaTUu4YHi MOJieJli, METOIY Ta
IIporpamHe 3a6e3rnedyeHHs 1J1s1 pO3B'si3aHHS 6araTOKpUTepiaslbHUX 3a/la4 PeiHKMHIPUHTY TOIOJIOTIYHUX CTPYKTYP
CHACTEM KPYITHOMAaCHITAOHOTO MOHITOpUHTY. HaykoBa HOBU3HA OTPUMAaHUX PE3YJIbTATIB: JicTaja N0JablIIoro
PO3BUTKY CUCTEMOJIOTiYHA MOJIeJIb [TPO6IEMU PEIHXXUHIPUHTY CUCTEM KPYITHOMACHITAOHOTO MOHITOPUHTY Y

YaCTHHI BpaxyBaHHS TOIOJIOTIYHUX 0COOJIMBOCTEN NPO6IEMHO OB'I3aHUX 33ayY; JicTasla MOoAabLUIoro PO3BUTKY



CHCTEMa YaCTKOBUX KPUTEPIIB BUTPAT, ONIEPATUBHOCTI, HAAIMHOCTI Ta )KUBY4OCTI 1714 3a4a4 PEIH)XKUHIPUHTY CUCTEM
KPyIIHOMACIITAOHOTO MOHITOPMHIY y BUIJISIZL SIBHUX 3aJI€XKHOCTEH Bil 3MiHHUX, 1[0 ONKCYIOTb iX TOIOJIOTIUHI
CTPYKTYpH; yIepile po3pobieHa MaTeMaTUYHa MOiesIb O6araTOKpUTEPiaIbHOI 337ja4i PEiH>KUHIPUHTY TOMOJIOTIYHUX
CTPYKTYp CHMCTE€M KPYITHOMACIITaOHOIO MOHITOPUHTIY 3a I0Ka3HUKaMU BUTPAT, ONIEPAaTUBHOCTI, HAAIMHOCTI Ta
JKMBYYOCTI; iCTaB [1OAAJIBIIOTO PO3BUTKY METOZ, CIIPSIMOBAHOTO IIEPEOOPY BapiaHTiB, 1[0 J03BOJISE€ BU3HAYATU
eeKTUBHI pO3B'sI3KU 6araToOKpUTepiayIbHOI 33ja4i peiH>KUHIPUHTY TOMOJIOTIYHUX CTPYKTYP LI€HTPasi30BaHUX
TPUPiBHEBUX CUCTEM KPYITHOMACIITAGHOIO MOHITOPUHTY; po3pobsieHi Moaudikalii METOAY CIIPSIMOBAHOTO
nepe6opy 1151 pO3B'A3aHHS 33/1a4 PEiHKMHIPUHTY, 1[0 BUKOPUCTOBYIOTh CXEMU PO3MillleHHS BY3JIiB HA OCHOBI
[IOKOOPIMHATHOI ONTHMI3alii, iMiTalii Bifmiany, IOLIyKy i3 3a60poHaMy, €BOJIIOLIHOIO CUHTE3Y Ta KjlacTepu3allii.
JuceprauiiiHa poboTa BUKOHaHA Bif[IOBiHO A0 NaHiB MiHicTepcTBa OCBIiTH i HayKu YKpaiiHu y XapKiBCbKOMY
HalliOHaJIbLHOMY yHiBepcuTeTi pagioenexktpoHiku (XHYPE) B nepiog 3 2011 no 2016 pik y pamKax HayKOBO-L0CJiHNX
po6iT: nepxx6ompKeTHa Tema No 254-2 "CTpyKTypHUI CUHTE3 TEPUTOPiaIbHO PO3MOiIEHUX 00'€KTIB B yMOBaX
HernoBHoii Bu3HavyeHocTi" (No IP 0116U002624); nep>x61oaxeTHa TeMa No 293-3 "Po3pobka maTeMaTUYHUX
Mogesiel i MeTOIiB PeiHKUHIPUHTY TOMOJIOTIYHUX CTPYKTYP TEPUTOPIaIbHO po3nofineHux 06'ekris" (No IP
0115U001522). 3n06yBau 6paja y4acTb Y BAKOHAHHI pOOIT 3a BKa3aHUMHU TEMaMHU SIK BUKOHABELb. Y paMKax
IIPOBEEHUX JOCiIKeHb Helo OyJii po3pobyieHi MaTeMaTHyHi MOZeJsli, MeTOAU Ta IIporpamHe 3abe3redeHHs AJIs
PO3B'A3aHH 3a71a4 PEiHKUHIPUHTY TOIOJIOTIYHUX CTPYKTYP TPUPIBHEBUX LIEHTPAJi30BAHNUX CUCTEM

prnHOMaCHJTa6HOTO MOHiTOpI/IHFy.

2. The object of study - a large-scale monitoring system. The purpose of research - to develop mathematical
models of effective methods and software for solving multi-criteria reengineering topological structures of large-
scale monitoring systems. Research methods - methods of system analysis, operations research and mathematical
statistics; methods of directed enumeration, coordinate-wise optimization, simulated annealing, tabu search,
evolutionary synthesis, clustering; methods of quantitative theory of utility and decision-making; methods of
statistical analysis. Theoretical and practical results - mathematical models, methods and software to solve
multicriteria problems reengineering topological structures of large-scale monitoring systems. Scientific novelty
of the results: received further development of systemology model for reengineering problems of large-scale
monitoring system, that allows to form input task data correctly in logic circuits process of optimization; received
the further development of the system of particular criteria of cost efficiency, reliability and survivability for a
large-scale monitoring systems in the form of explicit dependencies on variables describing their topological
structure; first developed a mathematical model of multicriteria task of reengineering topological structure for
centralized three-level large-scale monitoring systems in terms of cost, efficiency, reliability and survivability; has
been improved method of directional sorting options, allowing you to identify effective solutions multi tasks
reengineering of topological structures of centralized large-scale three-level monitoring systems; has been
developed the modifications of the method aimed enumeration to solve problems of reengineering using the
layout nodes based on coordinate-wise optimization method, Simulated annealing, Tabu search, evolutionary
synthesis and clustering. The thesis was carried out in accordance with the plans of the Ministry of Education and
Science of Ukraine in the Kharkov National University of Radio Electronics (KNURE) in the period from 2011 to 2016
as part of scientific research: theme No 254-2 "Structural synthesis of geographically distributed objects in the
conditions of incomplete certainty” (No DR 0116U002624) state budgetary theme No 293-3 "Development of
mathematical models and methods of reengineering topological structures of geographically distributed objects”
(No DR 0115U001522). The applicant took part in the execution of works on these subjects as a performer. As part
of her studies have been developed mathematical models, methods and software solutions for reverse engineering
tasks topological structures of three-level large-scale centralized monitoring systems.
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