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1. O6'€KTOM JIOCJIiIKEHHS € €KOJIOTIYHI TPOLIECH iHdopMaLifiHO-KOMYHIKALIIHUX TE€XHOJIOTIi, 040 3a6pyIHEHHS
HaBKOJIMIIHBOTO CepellOBUILA B Pe3yJbTaTi GyHKLIOHYBAHHSI [10JIirOHIB 3aXOPOHEHHS TBEPAUX I0OYTOBUX BiIXO/iB.
[TpenmeToM OCTiKEHHS € MOJeli, aITOPUTMU Ta iHpopMalliiiHi TeXHOJIOTl MOHITOPUHTY, TPOTHO3YBaHHS i
IiATPUMKY YIIPaBIiHChKUX PillleHb y cepi eKosoriuHoi 6e3neky noiroHis TIIB. MeToto aucepraliiiHoi poboTH €
PO3pOOJIEHHS €IMHOI CUCTEMU MOJIeJIEN Ta MeTOLiB 06poOKU iH(popmMaLlii om0 3a0pyAHEHHS MiCLIEBOCTi B
aBTOMAaTH30BaHIM CUCTEMi €KOJIOTIYHOTO KOHTPOJIIO PaliOHIB BIJIUBY IOJIITOHIB 3aXOPOHEHHS TBEPIUX IIOOYTOBUX
BiZIXOZiB [1J1s1 yTOUHEHHS [IPOTHO3HUX OLHOK i MiATPUMKU IIPUMHATTSA pilleHb. MeTOIU NOCIiIpKEHHS. Y IIpoLeci
IOCJIiIKEHHS 3aCTOCOBYBAJIMCS CUCTEMHUM MiAXi/l, METOAYU TEOPETUYHOrO aHaJli3y, MATEMAaTUYHOTO MOJIEJIIOBAHHS,
reoindopMalifiHOro aHai3y IPOCTOPOBUX JAHUX, METOAU NUCTAHLIMHOTO 30HLyBaHHS 3€MJIi, a TAKOX METOIH

aBTOMaTH30BaHOi 06PO6KY eKoJIoTiuHOI iHpopmariii. OCHOBY MeTOI0JI0rii CTAHOBUTb 3aCTOCYBaHHSI iHPOpMaliitHUX



TeXHOJIOTI! 1715 360y, iHTerparii, 06po6Ku Ta Bidyasizalii JaHuX MOA0 CTaHy HABKOJIMIIHBOTO CePEIOBUINA Y
30Hax BIIMBY MoJiroxHis TTIB. BukoprcTtaHno MeTonu aHasli3y JaHUX BeJIuKux obcsris (Big Data), MalimHHOTO
HaBYaHHS [J1s1 BUSIBJIEHHSI 3aKOHOMIPHOCTEH MOMNPEHHS 3a0PYAHIOIOUUX PEYOBUH, IPOCTOPOBOIO MOJIEJIIOBAHHS y
cepepoBumi I'lC Ta IUCTaHIITHOTO MOHITOPUHTY i3 3a7Ty4€HHAM JAHUX CYyIIyTHUKOBOI 3110MKM 11 BITJIA. IIpakTuyne
3HAYEHHS1 OJleP>KAaHUX PEe3YJIbTATIB MOJISIrae y po3po0JIeHHi Ta yIOCKOHA/IEHH] iCHYI0YMX i HOBUX iHOpMaLIiHNX
TEXHOJIOTI! Nlepefadi JaHUX [ aJallTUBHOTO YIIPaBJIiHHS i MOHITOPUHTY CMiTTe3Banu. HoBU3HA: YIOCKOHAIEHO
MaTeMaTU4HYy MOJIeJIb PETiOHaIbHOI IHTErPOBAaHOI CUCTEMU YIIPaBJIiHHS I0OYTOBUMMU BiIXOJaMU HA OCHOBI METOiB
006pOOKY TPOCTOPOBO-EKOJIOTIYHUX NaHuX y ['IC-cepenoBuii. Briepie 3iliCHEHO KOMITJIEKCHUI aHaJli3
3a0pyJIHEHHS I'PYHTIB y 30HI BIVIMBY NOJIiroHy 31086u1pKoro TTIB i3 BUKOpHUCTaHHSIM METO/IB AUCTAHLiHOTO
30H/IyBaHHS Ta PEHTreHO(JIyOPECLIEHTHOTO aHali3y. Briepiie po3pobseHo iHpopMaliliHy TEXHOIOTi0
6araTomapoBOro MOHITOPUHIY CTaHy BOLHUX PECYPCIB, IO Nependayae iHTerpalio pe3ysbTaTiB HATypHUAX
BHMipIOBaHb, CYIIyTHUKOBUX 3HIMKIB Ta reoiHdopmManiiiHux 6a3 gaHuX. YIOCKOHAJIEHO HiIX0au 10 HudpoBOro
MOJI€JIIOBAHHS TEMIIEPATYPHOIO PEKUMY CMITTE3BAJINIL, 33 JAHVMU OUCTAHILIHOTIO 30HIYBaHHS i3 3aCTOCYBaHHAM
Google Earth Engine Ta iHcTpyMeHTiB TemnsoBoi criekTpoMeTpii. Habysa nofasnpioro po3BUTKY METOAMKA OLIiHKU
TOYHOCTI BU3HAUYEHHSI 00'€MY NOJIIFOHY TBEPAUX MOOYTOBUX BiiXOAiB 3 BUKOPUCTAHHSIM BITJIA Ha OCHOBI
aBTOMATM30BAHOI0 aHaJIi3y MYJIbTUCEHCOPHUX €KOJIOTIYHUX NAHUX. Pe3ybTaTi aHasi3y IPOCTOPOBO-4aCOBUX 3MiH
B €KOCHCTEMaX PalioHy 370BOULIBKOTO CMITTE3BAIMILA MYHIIIMIIAIbHUX BifiXoiB (34010yHIBCbKUI pailoH
PiBHeHCBKOI 0671aCTi) 3 3aCTOCYBAaHHAM AUCTaHLiNHUX i [1C-1aHUX» BUKOPUCTAHO B AislIBHOCTI JlupekTopary
[IPOCTOPOBOTO IIJIaHYBAaHHA TEPUTOPIN Ta apxiTekTypu MiHiCTEPCTBA PO3BUTKY IPOMAa], Ta TEPUTOPIN YKpaiHu.
PesysnbTaTu guceprauiiHoi poOOTH BUKOPUCTOBYIOThCS B «JleprkaBHiil eKoJIoriuHiil akagemii nicasgunaiomHoi

OCBiTU Ta ynpasiiHHsa». Cpepa BUKOPUCTAaHHS — T€OMOHITOPYHT [OJITOHIB TBEPIUX IOOYTOBUX BiXOiB.

2. The object of the study is the ecological processes of information and communication technologies regarding
environmental pollution resulting from the operation of solid waste landfills. The subject of the research is models,
algorithms and information technologies for monitoring, forecasting and supporting management decisions in the
field of environmental safety of solid waste landfills. The purpose of the dissertation is to develop a unified system
of models and methods for processing information on local contamination in an automated system for
environmental control of areas affected by solid waste landfills to refine forecast estimates and support decision-
making. Research methods. The research process used a systematic approach, methods of theoretical analysis,
mathematical modeling, geoinformation analysis of spatial data, methods of remote sensing of the Earth, as well as
methods of automated processing of environmental information. The methodology is based on the use of
information technologies to collect, integrate, process, and visualize data on the state of the environment in areas
affected by solid waste landfills. Methods of analyzing large volumes of data (Big Data), machine learning to identify
patterns in the spread of pollutants, spatial modeling in a GIS environment, and remote monitoring using satellite
imagery and UAV data were used. The practical significance of the results obtained lies in the development and
improvement of existing and new information technologies for data transmission for adaptive management and
monitoring of landfills. Novelty: The mathematical model of the regional integrated household waste management
system has been improved based on methods for processing spatial and environmental data in a GIS environment.
For the first time, a comprehensive analysis of soil contamination in the area affected by the Zdovbych MSW
landfill was carried out using remote sensing and X-ray fluorescence analysis methods. For the first time, an
information technology for multilayer monitoring of the state of water resources has been developed, which
involves the integration of the results of field measurements, satellite images, and geoinformation databases.
Approaches to digital modeling of the temperature regime of landfills based on remote sensing data using Google
Earth Engine and thermal spectrometry tools have been improved. The methodology for assessing the accuracy of
determining the volume of a solid waste landfill using UAVs based on automated analysis of multisensor
environmental data has been further developed. The results of the analysis of spatiotemporal changes in the
ecosystems of the Zdovbych municipal waste landfill area (Zdolbunivskyi district, Rivne region) using remote
sensing and GIS data" were used in the activities of the Directorate of Spatial Planning of Territories and
Architecture of the Ministry of Community and Territorial Development of Ukraine. The results of the dissertation



work are used at the "State Ecological Academy of Postgraduate Education and Management". The scope of use is
geomonitoring of solid waste landfills.
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: TexHOIOri]
CorniasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: NOJIINIIEHHS CTaHY HABKOJIMIIHBOTO CEPELOBUIIA

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagykeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'130K 3 HAYKOBHMH TeMaMH: 0121U109216; 0116U000793; 0121U100132; 0116U000796; 0113U004982

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. AzimoB Osnekcanap TenbMaHOBAY

2. Oleksandr T. Azimov

KBasigikamis: 1. reon. u., r.u.c, 04.00.01
InenTudikarop ORCID ID: 0000-0002-5210-3920
JoaparkoBa indopmawnist: https://orcid.org/0000-0002-5210-3920

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: [lepkaBHa ycTaHOBa "HayKOBUIl LIEHTP a€POKOCMIYHMX

nociigkeHb 3emii IHCTUTYTY reosioriyHux Hayk HanionanpHOI akagemii Hayk YKpainn"
Kopg 3a €IPIIOY: 04778363

Micue3Haxoa>KeHHs: sysmus Onecs Fonyapa, 6y, 55-6, Kuis, 01054, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TpucHiok Bacuib MukosiaiioBuy

2. Vasyl M. Trysniuk
KBasigikamis: n. 1. u., npodecop, 21.06.01
InenTudgikarop ORCID ID: 0000-0001-9920-4879

JopaTrkoBa iHdpopmamist:



IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT TesleKOMyHIKaLil | 17106a1bHOTO iHbOpMaLiitHOTO

IIPOCTOPY
Kopg 3a €IPIIOY: 26022051

Micue3HaxoaKeHHS: YoKOIOBCKHUIA oysbBap, 6ya. 13, Kuis, 03186, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaitu

InenTudikarop ROR:

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I10-6aThKOBI:

1. MowmeHcbkuit AHIpint OsieKcaHIpOBUY

2. Andrii O. Moshenskyi

KBasigikamis: . . 1., gou., 05.13.06

InenTudgikarop ORCID ID: 0000-0002-4584-4958

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMil yHIBEPCUTET XapYOBUX TEXHOJIOTI
Kopg 3a €IPIIOY: 02070938

Micueanaxo;perHﬂ: ByJI. Bonmogumupcska, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. )Kebka BikTopis BikTopiBHa

2. Viktoriia V. Zhebka

KBasigikamis: n. 1. u., npodecop, 05.13.06
InenTudgikarop ORCID ID: 0000-0003-4051-1190
JoparkoBa inHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [lepkaBHuil yHiBepCUTET iHHOPMALIHO-KOMYHIKALIHIX

TEXHOJIOTI

Kopg 3a €IPIIOY: 38855349

Micue3HaxoaKeHHS: ByJ1. CosloM'stHCBKA, Oyz. 7, Kuis, 03110, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu



InenTudikarop ROR:

Penensentu

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. TepeHnTtbeB Osekcangp Mukosnainosud

2. Oleksandr M. Terentiev

KBasidikanis: n. 1. u., nouenr, 05.13.06
Inentudikarop ORCID ID: 0002-4288-1753
JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0COOH: [HCTUTYT TesleKOMyHiKallii i r106a1bHOTO iHpOpMAILiiTHOTO

IIPOCTOPY

Kopg 3a €IPIIOY: 26022051

Micue3HaxoaKeHHS: YoKOIOBCKHUIA oysibBap, 6ya. 13, Kuis, 03186, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpainu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Kpsxxuy Osbra OsiekcangpiBHa

2. Olga O. Kryazhych

KBasmigikanis: . 1. 1., c.1., 05.13.06
InenTudgikarop ORCID ID: 0000-0003-1845-5014
JoparkoBa indpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0COOH: [HCTUTYT TesleKOMyHiKallii i r106a1bHOTO iHpOpMAILiiTHOTO

IIPOCTOPY

Kopg 3a €IPIIOY: 26022051

Micue3HaxoaKeHHS: YoKOoI0BCKuUil oysibBap, 6ya. 13, Kuis, 03186, Ykpaina
dopma BiracHOCTI: lepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Kasiox [Opiit 1BaHOBIY

TOJIOBH pajgu

Bnacue IpisBume Im'a [To-6aTbKOBI Kamox FOpi#t IBaHOBIY

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

3oroBa Jlapuca BosnogumupisHa

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



