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1. IndopmariiiiHa TEXHOJIOTiS IPOTHO3YBaHHS 3a0PYJHEHHS PiYOK B yMOBAaxX Ha/I3BMYAMHMX CUTYalliil 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 pucepTauiiiHiil poboTi BUpilIeHO HAyKOBe 3aBAAaHHS PO3pPOOKY iH(OPMaLifiHOI TEXHOJIOT, 1[0 IPOrHO3Ye
piBeHb 3a6pyIHEHHS PiuOK He6e3[1eYHMMIU PEYOBUHAMY B YMOBAxX Ha3BUYAMHUX CUTYaliil. Po60Ta BUCBITIIOE
IIPOBeJeHi NOCIiIPKeHHS], 110 JO3BOJISIIOTh 3iFICHUTU [IPOTHO3yBaHHS 3a0pyIHEHHS pycJia PiuoK IIpU 0OMeXKeHil
KiJIbKOCTi BXiIHUX XapaKTepUCTUK. O0’€KTOM JOCJIJIKEHHS € IPOrHO3yBaHHS 3a0pyAHEHHS PiuOK HEOE3[IeYHUMU Ta

TOKCUYHUMU PEYOBUHAMM B YMOBAX HaILSBM‘-IaIZHHX CMTyaHiﬁ. Hpe,ILMeTOM ,[[OCJIiIL)KeHHﬂ € METOAU IMPOTHO3YBAHHA



HACJIiJKiB 3a0pyAHEHHS pidoK. MeTo0 po6OTH € MiBUIIEeHHS ePEeKTUBHOCTI IIPOLeCy IPOrHO3yBaHHS HACTIIIKIB
Ha/I3BUYAMHUX CUTYalill HA BOGHUX 00'€KTaX, TAKMX SIK CKUAY TOKCMYHUX Ta WIKiJJIMBAX PEYOBUH Y PYCJIO PiYKM 3a
IIOTIOMOT010 po3pobJeHoi iHpopmaliiiHoi TexHosoril. OCHOBHUMM 3aBJaHHSIMU POOOTH €: - IPOaHasizyBaTu
iCHYI04i aBTOMaTU30BaHi METOLVKY, iX TIepeBaru Ta HEJOJIIKY; - IIPOAHasi3yBaTy iCHYIOUI MiAX0AM 1O CTBOPEHHS
METO/IiB IIPOTHO3yBaHHS HACJIi[IKiB 3a0pyJHEHHS Pi4YOK B yMOBaX Ha/I3BMYANHUX CUTYalliil; - pO3pOOUTH METOZ,
KOPUI'YBaHHS pe3yJbTaTiB IPOrHO3yBaHHS KOHILIEHTpallii 3a6pyAHIOBaYa; -~ PO3POOMTH METO/ IPOTHO3yBaHHS PiBHIB
3a0pyIHEHHS MK TOYKaM/ MOHITOPHUHTY; - PO3POOUTU METO], BUBHAUEHHSI [IKepesia 3a0pyAHEHHS; - pO3pOOUTHU
iH(popMaLliiiHy TEXHOJIOTiI0 IPOrHO3YBAHHS HACJIIJKIB 3a0pyJHEHHS PiYOK B yMOBaX HAI3BUYAlHUX CUTYaLlil.
MeTtomamu LOCIII>KEHHS, 10 NO3BOJISTh OTPUMATU HOBI HAYKOBi PE3yJIbTAaTH B YACTHHI MaTEeMaTUYHO-aHAJITUYHUX
obyuCcIeHb € METOAU iHTepnoJIsLii, pekypcii, perpecii, pinbrpanii Ta copryBanHsl. [linxonu 1o po3pobku
iHpopMaLIIHUX CUCTEM Ta B3a€MO/Iii Pi3HUX YACTHMH CUCTEMU MiX COOO0I0 CTald OCHOBOIO PO3POOKU KILIEHT-
cepBepHoOi cucteMu. HaykoBa HOBU3HA OTPUMAHMX PE3YJIbTATiB MOJIAra€e B HACTYITHOMY: - PO3PO0JIEHO METO
BM3HAUEHHS JKepesia 3a0pyJHEeHHs Ha OCHOBI MeToIiB QinbTpallii Ta COPTYBaHHS, 110 [103BOJISE OTPUMATH CIIMCOK
MOXJIMBUX NOTEHLiTHO-HEeOe3N1eYHUX 00'€KTIB, SIKi MOTJIM CTaTU 3a0pyJHIOBAYaMu pycJa piuky; - po3po6JieHo
METO/l KOPUT'YBaHHS pe3yJbTaTiB IPOrHO3yBaHHS KOHLEHTpallii 3a6pyHIOBaYa Ha OCHOBI HEIPOHHUX MEPEX, 110
IIpPY BUKOPUCTAHHI 3a71a4 perpecii J03BOJISIOTh MigBUIIUTY TOYHICTh IIPOrHO3YBAaHHS HACJIIKIB 3a0pyIHEHHS 32
PaxXyHOK iCHYIOUMX CTaTUCTUYHUX JAHUX 6€3 [TOTPEeO6U BBEJIEHHS [ETalbHUX BXiIHUX XapaKTEPUCTUK; - PO3POOJIEHO
METOJ], IPOTHO3YBaHHS PiBHIB 3a0pyIHEHHSI MDK TOUKaMU MOHITOPUHTY Ha OCHOBI ME€TOZY iHTepnoJsLii 3
BUKOPUCTAHHSIM PEKYPCii, 0 J03BOJIsi€ OTPUMATH OiJbIll LIMPOKUI MACUB PE3YJIbTATiB Ta MiABUIUTYA TOYHICTh
aHasli3y HacJligKiB 3a0pyiHEHHS; - PO3p06JIeHO iHPOpMalliliHy TEXHOJIOri0 IPOrHO3yBaHHSI HACIIIKIB 3a0pyHEHHS
PivOK B yMOBax Ha/I3BU4YaliHUX CUTYalliil HA OCHOBI iH(pOpMallifHOI CUCTEMH, 1O CKJIAJIAI0ThCS 3 Pi3HUX YACTHH Ta

MaloTh BU3HAYEHY 30HY BiANOBiAaIbHOCTI.

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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