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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliajai30BaHOI BYEHOI pazu): [l 05.052.01
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: BiHHUIILKMII HAIIOHA/ILHUI TEXHIYHUI YHIBEPCUTET
Kopg 3a €IIPIIOY: 02070693

MicuesnaxomerHﬂ: 21021 m. Binaun, ByJs. XMeJbHULbKE 1I0Ce, 95

dopma By1acHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 50.03.03

Tema gucepranii:

1. IndopmarniiiiHa TexXHOJIOTiS aHaJIi3y Ta ONTHUMI3allil TOIOJIOTIYHOI CLIOCTEPEKYBAHOCT] 6araTo3B'I3HUX
reoiHdOpMaIiiHUX CUCTEM

2. Information technology for analysis and optimization of topological observability of multiply connected
geoinformation systems

Pedepar:

1. O6'eKT mocCiiKEHHs - KOHTPOJIb CTaHy 6araTo3s'si3HUX reoiHdopmauiitHux cucrem (BI'C). Meta po6oTu -
NiABUILEHHS PiBHS TOIOJIOTIYHOI CIIOCTEPEXKYBAHOCTI 6araTo3B'sI3HUX reoiHPOpMaLiliHUX CUCTEM LIJISIXOM
CTBOPEHHS OiJIbIlI IIBUIKOI Ta €(PeKTUBHOI iHPpopmaliiiHoi TexHosori ii aHanizy Ta ontumisauii.Metoau
IOCJIiIPKEHHS: METOAM MaTeMaTUYHOTO MogentoBaHH4, ['IC-TexHomorii1, Teopii rpadis; NOMYK MaKCUMaJIbLHOTO
[IapOCIIOJIy4YeHHS Ha 6ixpoMaTtnyHOMY rpadosi. TeopeTuyHi pesysibTaTu: Blieplie po3pobieHo MeTo, ONITUMi3alii
TOIIOJIOTIYHOI CIIOCTEPEKYBAHOCTI 6araTtoss's13HOI reoiHdopMalliiiHoi cucteMu, GopmMasizoBaHoi B ii
reoiHpopmaniiHomy npoctopi napamerpis (I'TIT]), mssxoM CTBOPEHHS CUCTEMU NTpaBuil nepetsopeHHs [TIIy
KJIACMYHUIA 6iXpOMaTUYHMI rpad, IPpoBeIEeHHs N0 1boMy rpady aHaslidy Ta ONTUMi3alii piBHS TOMOJIOTYHOL

CIIOCTEPE>KyBaHOCTI Ta MOro 3BOPOTHOI TpaHcdopMallii B MaTeMaTUuHy Mozesb BI'C, 1m0 103BOJIsI€ GibIll IBUIKO



BUOpaTU ONTUMAaJIbHY MaTeMaTUYHY MOJesib Ta iHpopmaliiiHi cknanosi BI'C, ski 3a6e3nevars ii 3agany, y T.u.
[IOBHY, TOTIOJIOTIYHY CIIOCTEPEXKyBaHICTh; BIleplie po3pobiieHa iHdopmMaliliHa TeXHOJIOTIS aHai3y Ta onTuMizarii
TOII0JIOTIYHOI CIIOCTEPEKYBAHOCTI 6araTo3s'si3HOI reoiHdOpMaliliHOI CUCTEMH, SIKa 103BOJISIE BUSHAYUTU Ta
IiABUIMTY PiBEHb TOMOJIOTIYHOI CIIOCTEPEKYBAHOCTI i€l cucTemu i fo3BosIsie OiIbII MBUAKO Ta €(PEKTUBHO
BHUOpaTy MaTeMaTU4Hy Mozeib Ta iHdopmauiiHi cknanosi BI'C, ki 3a6e3nevyaTs el piBeHsb il TONOJI0riYHOi
CIIOCTEPE>KyBaHOCTI; yIOCKOHaJIEHO MeTo, popmarizalii aHaliTUYHUX Ta aITOPUTMIUHUX 3aJIEXKHOCTEHN MixX
napaMeTpamy 6araTo3s's3HOI reoiHpopMaLifiHOI CUCTEMU IIJISIXOM IIO€AHAHHS TEXHOJIOTI] iHTerpyBaHHs
MaTeMaTUYHUX MOJieJIel TPOIeCiB 3 reoiHpopMaLitHUIMU CUCTEMaMU Ta TEXHOJIOTII popMaidaliii Takux
3aJIeXKHOCTEN y reoiHdopmaliiliHoMy IIPOCTOPi I1apaMeTpiB LIUX CUCTEM, 110 [03BOJISE IPUCKOPUTH IIpoLieC iX
dopmanizalii B enuHii reoingopmarniiiHiii Mmogei. [IpakTUyHI pe3ysIbTaTy: aJrOPUTM aHasi3y Ta ONTUMizallii
TOIIOJIOTIYHOI CIOCTEPEKYBAHOCTI 6araTo3s's13HOI reoiH(dOpMalifiHOI CUCTEMH i IPOrpaMHUI IHCTPYMEHTAPIN 17151
edexTuBHOI popmarizallii MaTeMaTUYHUX MOJIEJIe TPOLIECiB y 6araTo3s'sI3HUX reoiHPOPMAaLIITHUX CUCTEMAX Y
¢dhopmari reoindpopmMalifiHOro IPOCTOPY NapaMeTpiB CUCTEMU 3 I10JATBIINM HOTO [1IePETBOPEHHSIM Y
6ixpomaTrnyHuil rpad Ta ONTHMI3alli€l0 TONOJIOriYHOI ClIOCTepeKyBaHOCTI Liiei cucremu. CTyniHb BIPOBAIyKEHHS:
pe3yJIbTaTU NOCIIIKEHHS BIIPOBAIKEH] y BIHHUIIbKOMY perioHaJbHOMY YIIPaBJliHHI BOOHUX PECYPCiB, Ha
nignpruemctsi TOB"AHasiTiKa" Ta HaBYaJIbHOMY NIPOLECi BiIHHMIIBKOTO HAlliOHAILHOTO TEXHIYHOTO YHIBEPCUTETY.

Codepa (ranysb) 3aTCTOCYBaHHSI -~ KOHTPOJIb IPUPOJHUX Ta IH)KEHEPHUX MEPEX.

2. The object of research is the control of the state of multiply connected geoinformation systems (MCGS). Purpose
- to increase the level of topological observability multiply geographic information systems by creating a faster and
more efficient information technology and its analysis optimizatsii.Methods: methods of mathematical modeling,
GIS technology, graph theory; search of maximum matching on a bichromatic graph. Teoretichni results: for the
first time developed a method of optimization of topological observability multiply geoinformation system,
geoinformation formalized in its parameter space (GPP), through the creation of a system of rules Transformation
of the GPP into the classical bichromatic graph, carrying out for this graph analysis and optimization of the ur vnya
opologichnoi observability and its reverse transformation into a mathematical model of MCGS, which allows more
quickly choose the optimal mathematical model and data components of MCGS, which will provide it given,
including Complete, topological observability; first developed an information analysis and optimization technology
of topological observability multiply geographic information system, which allows you to identify and raise the
level of topological observability of the system and allows you to more quickly and efficiently select the
mathematical model and data components of MCGS, which will provide the level of topological observability;
improved method of formalizing the analytical and algorithmic dependencies between parameters multiply
geoinformation system by combining mathematical models integration technology processes geoinformation
systems and technologies formalization of dependencies in the parameter space of geoinformation systems,
allowing them to expedite the process of formalization in a single geographic information model. Practical results:
algorithm analysis and optimization of topological observability multiply geographic information systems and
software tools for the effective formalization of mathematical models of processes in multiply geographic
information systems in the form of geoinformation system parameter space with its subsequent transformation
into a bichromatic graph and optimize the topological observability of the system. Degree of implementation: the
results of the research are implemented in the Vinnytsya regional water resources management department, at
the company "Analitika" and the educational process of the Vinnytsia National Technical University. Sphere (area)
of application - control of natural and engineering networks.
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VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
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PeuenzeHTu
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