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1. IndpopmaniitHa TexHOJIOTisl IPOTHO3YBaHHS 3a0pyAHEHHS PiYOK B yMOBaX HaI3BUYAIHUX CUTYyallill HA OCHOBI

METO/IB perpecii Ta eBpUCTUYHUX AJITOPUTMIB

2. Information technology for river pollution forecasting in emergencies based on regression methods and
heuristic algorithms

Pedepar:
1. B pucepTaliiiniil poboTi BUpilleHO HayKOBe 3aBAaHHS pOo3po6KY iHpOpMaLiiHOI TeXHOJIOT, 1110 IPOrHO3YeE
piBeHb 3a6pyIHEHHSI PiuOK HeGe3eYHMMI PeYOBUHAMU B YMOBax HaI3BUYaHUX CUTYalill. Po60oTa BUCBITIIIOE

IIPOBELEHI NOCIIPKEHHS, MO JO3BOJISIOTh 3[1iMICHUTU [IPOTHO3YyBaHHS 3a0PYLHEHHS PycJla PiYOK IPU OOMEXKEHIN

KiJIPKOCTi BXiIIHUX XapakTepucTuK. O6’€eKTOM JOCIIIKEHHS € IPOTHO3yBaHHS 3a0pyAHEHHs PiuoK HeOe3[eyHNMHU Ta

TOKCUYHMMHU PEYOBUHAMU B yMOBaX Ha/I3BUYaliHUX cuTyaliil. [IpegmMeToM NOCiIpKeHHS € METOAU [IPOTHO3YBaHHS

HaCJIiIKiB 3a0pyJHEHHS PidoK. MeTo10 poboTH € MifBUILEeHHS €(PEKTUBHOCTI IPOLECY IPOrHO3yBaHHS HACIIIKIB

HAJ3BUYAHNUX CUTYALill Ha BOGHUX 00'€KTaX, TAKUX SIK CKUIY TOKCUYHUX Ta IIKiJJIMBUX PEYOBUH Y PYCJIO PiUKH 32

IOTIOMOTO10 po3pobJieHoi iHpopmaliiiHoi TexHosoril. OCHOBHUMU 3aBIaHHSIMU POOOTH €: - IIPOaHasi3yBaTu



iCHyI04i aBTOMaTU30BaHi METOLVKY, IX TIepEeBaru Ta HEJOJIIKY; - IIPOaHasi3yBaTH iCHYIOUI MiAX0AM 1O CTBOPEHHS
METO/IiB IIPOrHO3YBaHHSI HACJIiJKiB 3a0pyIHEHHS PiYOK B yMOBax HaJI3BUYANHUX CUTYaLlill; - pO3POOUTU METO]
KOPUI'YBaHHS Pe3yJbTaTiB IPOrHO3yBaHHS KOHILIEHTPallii 3a6pyAHIOBaYa; - PO3POOMTH METO/, IPOTHO3YBAHHS PiBHIB
3a0pyIHEHHS MK TOYKaMU MOHITOPUHTY; - PO3POOUTU METO/], BUSHAUEHHS [IKepesla 3a0pyLHEHHS; - pO3pOoOUTH
iHdopMmalliiiHy TEXHOJIOTIIO IPOrHO3YBaHHS HACJIAKIB 3a0pyIHEHHS PiYOK B YMOBAX HaJ3BUYallHUX CUTYaLlill.
MeTtomamu LOCIIIKEHHS, 10 NO3BOJISITh OTPMMATU HOBI HAYKOBi PE3yJIbTAaTH B YACTHHI MaTEeMAaTUYHO-aHAJIITUYHUX
064KCIIeHb € METOY iHTEpNOJILii, peKypcii, perpecii, pinbTpauii Ta copryBanHsl. [linxonu 1o po3podku
iHpopMaliiHUX cUCTeM Ta B3a€MOJi] Pi3HMX YaCTUH CUCTEMU MK COO0I0 CTad OCHOBOIO PO3POOKU KIIIEHT-
cepBepHoOi cucrteMu. HaykoBa HOBU3HA OTPUMAHMX PE3YJIbTATIB MOJIAra€ B HACTYITHOMY: - PO3PO0JIEHO METO
BM3HAUEHHS Kepesia 3a06pyJHEeHHs Ha OCHOBI MeTOIiB QinbTpallii Ta COPTYBaHHS, 1O [03BOJISIE OTPUMATH CIIMCOK
MOXJIMBUX NOTEHLITHO-HEeO6e3eYHNX 00'€KTIB, SIKi MOTJIM CTaTU 3a0pyIHIOBAYaMu pycJa piuky; - po3po06JIeHO
METO/l KOPUT'YBaHHS pe3yJIbTaTiB IPOrHO3YBaHHS KOHLEHTpallii 3a6pyHIOBaYa Ha OCHOBI HEIPOHHUX MEPEX, 10
IIpPY BUKOPUCTAHHI 3371a4 perpecii 403BOJISIOTh MiBUIIATYA TOYHICTh IPOrHO3YBAaHHS HACJIiKIB 3a0pyIHEHHS 32
PaxyHOK iCHYIOYMX CTaTUCTUYHUX JaHUX 6€3 [I0TPeOU BBEIEHHS AETAJIbHUX BXiTHUX XapaKTE€PUCTHUK; - PO3POOJIEHO
METOJI, IPOTHO3YBAHHS PiBHIB 3a0pyIHEHHSI MDK TOUKaMU MOHITOPUHTIY Ha OCHOBi METOZY iHTepIOJIsLii 3
BHUKOPHCTaHHIM PeKypCii, 10 103BOJIS€ OTPUMATH OiIbLI MUPOKUIM MACUB Pe3yJIbTaTiB Ta MiABUILUTH TOYHICTD
aHasli3y HacJligKiB 3a0pyAHEHHS; - PO3p06JIeHO iHPOpPMal|iliHy TEXHOJIOriI0 IPOrHO3yBaHHS HACJIIIKIB 3a6pyHEHHS
PidOK B yMOBax HaI3BU4YallHUX CUATYallill HA OCHOBI iH(pOpMaLifHOI CUCTEMH, 1O CKJIANAIOTHCS 3 Pi3HUX YACTHH Ta

MaloTh BU3HAYEHY 30HY BiANIOBiAaIbHOCTI.

2. An information technology development that predicts rivers pollution level with hazardous substances in
emergencies scientific task is solved in the dissertation. The work highlights conducted research that allows
riverbed pollution forecasting with a limited input characteristics number. The object of study is rivers pollution
forecast with dangerous and toxic substances in emergencies. The subject of study is river pollution consequences
forecasting methods. The purpose of work is to increase effectiveness of water bodies consequences forecasting
process in emergencies, such as toxic and harmful substances discharges into the river bed using the developed
information technology. The main tasks of the work are: - analyze existing automated methods, their advantages
and disadvantages; - analyze existing approaches to methods creation for river pollution consequences forecasting
in emergencies; - develop adjusting pollution concentration forecasting results method; - develop forecasting
pollution levels between monitoring points method; - develop determining pollution source method; - develop
information technology for forecasting the river pollution consequences in emergencies. Research methods that
will allow obtaining new scientific results in mathematical and analytical calculations part are methods of
interpolation, recursion, regression, filtering and sorting. Approaches to information systems development and the
system different parts interaction with each other became the basis of client-server system development. An
obtained results scientific novelty is as follows: - determining pollution source method based on filtering and
sorting methods has been developed, which allows to obtain possible potentially dangerous objects list that could
pollute the river bed; - pollution concentration forecasting results adjusting method based on neural networks was
developed, which, when using regression problems, allows to increase forecasting pollution effects accuracy at
existing statistical data expense without necessity to enter detailed input characteristics; - forecasting pollution
levels between monitoring points method was developed based on interpolation method using recursion, which
allows obtaining a wider range of results and pollution consequences analysis accuracy; - developed information
technology for river pollution consequences forecasting in emergency situations based on an information system
consisting of different parts and having a defined area of responsibility.
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