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1. IndpopmaliiiHa TEXHOJIOTIS iIHTETPYBAHHSI MaTEMATUYHUX MoJiesiell y reoiH(popMalliliHi cCuCTeMU MOHITOPUAHTY

IMMOBEPXHEBUX BO.

2. Information technology of integration of mathematical models in the geographic information systems for
monitoring of surface-water

Pedepar:

1. O6'eKTOM HOCHIIKEHHS € TIPOLIEC aBTOMATU3Allil iHTerpyBaHHS MaTeMaTUYHUX MOZeJiell eKOJIOTIYHUX ITPOLEeCiB
Ta METO/iB 0OPOOKY €KOJIOTIYHUX JIaHUX y reoiHpopMalliliHi cucTeMy MOHITOPYHTIY II0BEpXHEBUX BOM. MeTa
IOCJIiIKEHHS N10JIsITa€e y PO3MIMPEHH] aHaIITUYHUX MOKJIMBOCTEN Ta IPUCKOPEHHI 0OPOOKM €KOJIOTIYHUX JAHUX Y
reoiH(popMalitHMX CUCTEMaX MOHITOPUHTIY TOBEPXHEBUX BOJ,. Y OOCIiIKEHHSIX BUKOPUCTOBYBAJIMCh TaKi METOLM:
METOJY MAaTeMaTUYHOTO MOJEJIIOBaHHS, METOIU TEeOPii pesniitHuX 6a3 JaHux Ta iHTeprnoJsiiiiHi metonu ['1C-
TEXHOJIOTil; MeTO[I1 06'€eKTHO-OPiEHTOBAHOIO IIporpamMyBaHHs. HaykoBa HOBU3HA OJlep’KaHUX pe3yJbTaTiB: BIIEpIIe
po3pobieHo iHpOpMaLliliHy TEXHOJIOTII0 iHTerpyBaHHsI MAaTEMAaTUYHUX Mogesiell y reoindopmauiiiti cuctemu (I'1C)
MOHITOPUHTY ITOBEPXHEBUX BOJ, 10 JO3BOJISE IIPUCKOPUTH X IHTETPYBAHHA Ta PO3LIMPUTH aHAITUYHI MOKIMBOCTI

I'IC 3a paxyHOK cIieljai3oBaHUX OOYMCIIIOBAIbHUX MAKETiB; AicTasa MOoajlblInil pO3BUTOK CUCTEMaTH3aLlis



napameTpiB MaTeMaTUYHUX Moaesel, indpopmariii 6a3 naHux Ta nanux I'IC 3a equHUM NiAX0A0M, 0 JO3BOJIUIIO
BCTAaHOBUTH BifITOBiIHICTh MiXX MU BUIAMU JAHUX i PO3POOUTH NepexigHi Mofesi Bil MaTeMaTUYHOTO 1O
reoiHGOpMaLifiHOro MPeACTABIEHHS; 3alIPOITIOHOBAHO HOBUI METO]], aBTOMaTU30BaHOTO CUHTE3Yy 6a3 JaHUX Ta
IIPOCTOPOBUX 00'€KTiB reoiH(pOpMaLIiHOI CUCTEMU 17151 30€pEXEHHS NTapaMeTPiB MaTeMAaTUYHOI MOJeJli IPOLeCiB
3MiHM CTaHy LMX 00'eKTiB. [I[pakThyHe 3HaYeHHS OfeP>KaHMX Pe3yJIbTaTiB IOJIAra€e y TOMY, 10 po3pobiieHa
iHopmalliiiHa TeXHOJIOrisl MOXKe HIMPOKO 3aCTOCOBYBATUCS B iHPOPMAaL[iiHUX CHCTeMaX MOHITOPUHTIY CTaHy Ta
NiATPUMKY IPUMHSTTS PillleHb [ iHTerPOBAHOT0 YIIPaBJliHHS BOOHUMU pecypcaMu. Tako>X MOXKIIMBE
BMKOPHMCTAHHS JaHOI TEXHOJIOTIi OpraHisalisiMy, siKi IPOBOASTh PO3PAXyHKU rpaHNYHO-gonycTuMux ckugis (IIC) i
PO3POOKY IIPOEKTIB TUMYacoBO noroaxkeHux ckugis (TTIC) nys ninnpremcTs Ta ycraHoB. Po3pobiena
iHdopmaliiiina TexHoJIoris 3a6e31edye po3MUPEHHS aHATITUMHUX MOXKIMBOCTEN reoiH(POpMaLlifiHUX CUCTEM
IIJIIXOM aBTOMATHU3allii iHTerpyBaHHS annapary MateMaTudHux mogesneil y 'IC MOHITOpHUHTIy TOBEPXHEBUX BOJ,
CrymniHb BIPOBA/IKEHHS - Pe3yJIbTaTU JaHoi po60TH Oy BUKOPUCTAHI Mifl 4ac po3poOKM iHPOpMaLiiHUX CUCTEM
NiATPUMKYU IPUNHSATTS pillleHb [Jis YIIpaBJliHHS BOOHUMU pecypcamu 6aceiiniB pivok IliBnennuii byr, JHicTep,
Tuca, CiBepcekuit Joneup, Kanpmiyc, [Ipun'sts, iHpopMaLiilHUX CUCTEM MOHITOPUHIY [TIOBEPXHEBUX BOJ
Binnunupkoi ta JIbBiBCbKOI 06s1aCTeH, SIKi BIPOBAKEHO Yy NoHA[ 20 Aep>KaBHUX YCTAHOBAX, Y TOMY YUCII y
Bi/INOBiIHMX 6aCeHOBUX YIPABJIiHHAX BOJHMMU peCypcaMy Ta o6Bojrocnax. Takox pesysnipTaT po60TH
BIIPOBAJPKEHO B HaBYAJIbHUI Mpouec Kadheppy MOJEJII0OBaHHS Ta MOHITOPUHTY CKIanHuX cucteM. Cdepa Ta ranysb
BMKOPHMCTAHHSI: MAaTEMAaTUYHE MOJEJIIOBAHHS CTaHy BOJHUX €KOCUCTEM, iHTErPOBAHE YIIPABJliHHS BOOHUMU

pecypcamu.

2. The object of research is the process of automating the integration of mathematical models of ecological
processes and methods for processing environmental data in geographic information systems for monitoring of
surface waters. The study aims to expand the analytical capacity and accelerating the processing of environmental
data in geographic information systems for monitoring of surface waters. The studies used such methods:
mathematical modeling techniques, methods, relational database theory and interpolation techniques of GIS
technologies, methods of object-oriented programming. Scientific novelty of the results: information technology,
first developed by the integration of mathematical models in geographic information systems (GIS) for monitoring
surface water, allowing them to accelerate the integration and enhance the analytical capabilities of GIS through
specialized computer packages, improved ordering parameters of mathematical models, information databases
and GIS data , with the only approach that has allowed to establish a correspondence between these types of data
and develop a transitional model from the mathematical representation of geographical information, we propose a
new method for automated synthesis of databases and spatial features of geographic information system to store
parameters of mathematical models of processes of change in the state of these objects. The practical significance
of the results is that the developed information technology can be widely used in information systems, monitoring
and decision support for integrated water resources management. Also, the possible use of this technology
organizations that perform calculations of maximum permissible discharges (GDS) and the development of
projects temporarily agreed discharges (TPN) for enterprises and institutions. Information technologies provide
enhanced analytical capabilities geographic information systems by automating the integration of mathematical
models to GIS monitoring of surface waters. The level of implementation - the results of this work were used
during the development of the information systems for decision making support for water management in such
river basins as Southern Boog, Dniester, Tisza, Seversky Donets, Kalmius, Pripyat, information systems for
monitoring of surface-waters of the Vinnytsia and Lviv oblasts, which are introduced in more then 20 state
institutions, including in the proper basin water resources managements and oblasts water management bodies of
Ukraine. Also, the results have been implemented in the educational process modeling and monitoring of the
department of complex systems. Spheres and sectors of use: mathematical modeling of aquatic ecosystems,
integrated water resources management.
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