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1. PO3BUTOK HAyKOBHX OCHOB MYJIbTUCIIEKTPAJIbHUX METOJIB Ta TEXHIYHUX 32CO0iB KOHTPOJIIO €KOJIOT{YHOTO CTaHy

BOJHUX 00'€KTIB

2. Development of scientific bases of multispectral methods and technical means of monitoring of the ecological
state of water bodies

Pedepar:

1. Y nuceprauiiiHiii po60Ti BUKJIaleHO Pe3yybTaTh AOCIIiIKeHb, sIKi CIIPSIMOBaHI Ha PO3BUTOK HAYKOBUX OCHOB
MYJIbTACIIEKTPATIbHUX METOMIB Ta TEXHIUHUX 3aCO0iB KOHTPOJIIO €KOJIOTIYHOTO CTaHy BOGHUX O0'€KTIB, SIKi
BPaxXOBYIOTh BIJIUB iX XapaKTePUCTHUK Ha e(EeKTUBHICTh KOHTPOJIIO €KOJIOTIYHOTO CTaHy BOOHUX 00'€KTIB, IO €
HiArpyHTSM e(eKTUBHOTO YIIPaBJIiHHS X €KOJIOTiYHOI0 6e311eK010. Po3po61eHo MeTo MyJIbTUCIIEKTPATIbLHOIO
KOHTPOJIIO €KOTOKCUYHOCTI 3 BUKOPHUCTAaHHSM OIIOCEPEAKOBAHOTO BUMIPIOBAHHS KOHLEHTpALlii YaCTMHOK
MiKpoBogopocTeil. KpiM TOro, 3aripolioHOBaHO METOJ, MyJIbTUCIIEKTPAIbHOTO KOHTPOJIIO 3a6pyLHEHHS
[IOBEPXHEBUX BOJ, 110 I10JITa€ Y BU3HAYEHH] BilHOCHUX PO3MipiB CETMEHTIB IIOBEPXHi BOJHOTO CEPENOBUILA 3

BUIIVMU BOJHUMU POCJIMHAMY, SIKi MalOTh MOpPoJIoriyHi 3MiHM. 3a pe3yJibTaTaMu MOJEJIOBaHHS



CBITJIOPO3CiI0BaHHS Y BOIHOMY CEPEeNOBUIILI JOCIiIKEHO BiTHOCHMN BHECOK OT0 11apiB Ha 3arajabHUN KoeillieHT
Ivdy3HOro BigOUTTS. YIOCKOHATIEHO MYJIbTUCIIEKTPabHI METOAU OL[iHIOBAaHHS €KOJIOTIYHOI'O CTaHy BOAHUX
00'eKTiB 32 QiTONIAHKTOHOM. Tako>XX BIOCKOHAJIEHa MaTeMaTUYHa MOJEJb [IPOLecy [OMINPEeHHS BUIPOMiHIOBaHHS
y BOJIHUX CE€PEeJOBUIIAX 3 BUIIMMU BOJHUMHU POCJIMHAMH, SIKa BPaXOBY€e €(PEeKT JIOKaIi30BaHOTO [TOTJIMHAHHSL.
BIoCKOHaneHO METO, MYJIbTUCIIEKTPAJIbHOTO KOHTPOJIIO 3a0pyJHEHHS CTiYHUX BOJ, 3 BAKOPUCTaHHSIM BULIUX
BOJHUX POCJIMH Y OYMCHOMY KOMILJIEKCi. PO3po6sieHO TexHiuHi 32c00U MyJIbTUCIIEKTPATIbHOTO KOHTPOJIIO
napameTpiB 3a6pyAHEHHS BOJHUX CEPELOBUII Ta €KOJIOTiYHOr0 CTaHy BOJHUX 00'€KTIB, a TAKOX iX MporpamHe
3a6e3neyeHHs1. OGI'PYHTOBAHO ONTUMAJbHY KiJIbKiCTh CIIEKTPAJIbHUX KaHaJliB Ta iX apaMeTpHu 1j1s1 3ac06iB
MYJIBTACIIEKTPAJIbHOTO KOHTPOJII0. PO3p06sieHO HayKOBO-MeTOIMYHI peKoMeHalii mono peanizarii
3aIPONIOHOBAHMX HAyKOBUX OCHOB BUKOPUCTAHHS MYJIbTUCIEKTPAJIbHUX METOJiB Ta 32C00iB €KOJIONYHOrO
KOHTPOJIIO. Pe3yJsibTaTu AUCepTaLiliHOi po60TU BIIPOBAIKEHO y BiHHNMIIBKOMY PEriOHaJIbLHOMY YIIPaBJliHHI BOGHUX
pecypciB, OseBchbKiil 06'e1HaHil TepuTopianbHii rpoMafi, I1I1 «IHTep-Exko» Ta y HaBYaIbHO-METOAUYHOMY ITPOLiECi
BiHHMIIPKOTO HalliOHAJIBHOT'O TEXHIYHOTO YHIBEPCUTETY.

2. This thesis presents the results of research aimed at the development of scientific foundations of multispectral
methods and technical means of monitoring the ecological status of water bodies, which take into account the
influence of their characteristics on the effectiveness of monitoring the ecological status of water bodies, which is
the basis for the effective management of their environmental safety. The method of multispectral ecotoxicity
control using an indirect measurement of the concentration of microalgae particles has been developed. A method
of multispectral control of pollution of surface waters is proposed, which consists in determining the relative sizes
of segments of the surface of the aquatic environment with higher aquatic plants that have morphological changes.
According to the results of modeling of light scattering in an aqueous medium, the relative contribution of its
layers to the total diffuse reflectance was investigated. Improved multispectral methods for assessing the
ecological status of water bodies using phytoplankton. The mathematical model of the process of radiation
propagation in aquatic environments with higher aquatic plants, which takes into account the effect of localized
absorption, has been improved. The method of multispectral control of pollution of sewage using higher aquatic
plants in the treatment complex has been improved. Technical means of multispectral monitoring of parameters of
water pollution and the ecological state of water bodies, as well as their software, have been developed. The
optimal number of spectral channels and their parameters for means of multispectral monitoring are
substantiated. Scientific and methodological recommendations for the implementation of the proposed scientific
basis for the use of multispectral methods and environmental monitoring tools have been developed. The results of
the dissertation are implemented at Vinnitsa regional water resources management, Olevsky United Territorial
Community, private enterprise "Inter-Eco", into the educational process of Vinnitsa National Technical University.
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