O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0821U100802
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 13-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kpurceka flHa OnexkcaHgpiBHa

2. Krytska Yana O

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTy: 23-04-2021

CnenianbHICTB 32 OCBITOIO: €KOJIOTisl T 0XOPOHA HABKOJIMIIHBOTO CEPEIOBUINA

Micue po6oTH 34,00yBava: CxifHOyKpaiHChKMI HaLliOHAIbHUIA yHIBEpCUTET iMeHi Bomogumupa Jans

Kopg, 3a €IPIIOY: 02070714

Micue3HaxoaKeHHS: npocnekt LeHTpanbHuii, 6yz. 59-a, M. CeBepomoHelpK, JIyranceka 06:1., 93400, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI pagu). 10 29.051.009

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOH: CxifHOYKPAIHCHKMI HAlliOHAIbHYI yHIBEPCUTET iMeHi
Bonogumupa dans

Kopg 3a €IPIIOY: 02070714

Micue3HaxoaKeHHS: npocnekt LlentpanpHuii, 6yz. 59-a, M. CeBepomoHelpK, JIyranceka 06:1., 93400, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HalMEeHYBaHHSI IOPUAHUYHOI 0COOHM: CxifHOYKPAIHCHKMI HAlliOHAIbHUI yHIBEPCUTET iMeHi
Bosogumupa Hand

Kopg, 3a €IPIIOY: 02070714

Micue3HaxoaKeHHS: npocrekt LeHTpanbHuil, 6ya. 59-a, M. CeBepoioHeLbK, JIyraHcbka 061, 93400, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 20.23

Tema guceprauii:
1. InpopmaniiiHa TexHOJIOTisE pO3POOKU Ta BIPOBAIKEHHSI CUCTEMU MOHITOPUHTY IIOBEPXHEBUX BOJ, HA OCHOBI

InTepHery peyei

2. Information technology of development and implementation of the surface water monitoring system based on
the Internet of Things

Pedepar:

1. O6’exT: mpolecu 3abe3neyeHHs MiATPUMKYU IPUNAHSTTS PillieHb MPpU po3poOIli Ta BIPOBAAKEHHI CUCTEMU
MOHITOPUHTY IOBEPXHEBUX BOJ, HA OCHOBI IHTEpHETY pedeil; MeTa: MifBULIEHHS e(EeKTUBHOCTI IPOLECiB IPUNHSITTS
pilleHb MOB'SI3aHUX 3 PO3POOKOIO TA BUKOPUCTAHHSM CUCTEMU MOHITOPUHTY IIOBEPXHEBUX BOJ, 32 PAXYHOK
PO3pOOKHU Ta iHTerpalii Mozgeseil, METOAiB Ta iHPOPMalLiTHMX TEXHOJIOTiH Ha OCHOBI iHTEpHeTy pedeil; MeTOLM:
TeOpisi MHOXUH, Teopis rpadis, Teopis MaTpullb, IPUHLUI CyOMOAYSIPHOCTI, >KaJliOHi € BpUCTUKU, MeTOZ, iMiTaliii
Bifj1ayry, MakCMMi3allig eHTporiii, Jiarpama BopoHoro, TpiaHryssauis JesoHe — 0 po3milleHHs JaT4uKis ta [oT
IIPUCTPOIB B CUCTEMi MOHITOPUHTY; TEOPisl IMOBIPHOCTEH, METOIM OMMCOBOi CTATUCTUKY, BapialliiiHi 06YMCIIeHHS,

KOpeJIALifHUE aHali3 — 111 METO0JI0Tii 06pOOKY LOBrOTPUBAJINX JAHUX i aHai3y SIKOCTi BOZOMM; METOJ, TOJIOBHUX



KOMIIOHEHT, (PaKTOPHUI aHaJli3 — 1151 BU3HAUYEHHS HAbopy JaTuuKiB B [0T-NpUCTPOSIX KOHTPOJIIO SKOCTi BOAY;
SCAI-rpad, mashup metonosoris, TeXHOJOTii IPOTOTUITYBaHHS, MOZEJIi KOMIIPECIITHOrO BUMipIOBaHHS — IIPU
CTBOPEHHI iHpOPMaLiliHO] TeXHOJIOTII IPOEKTYBaHHSI CUCTEMU MOHITOPUHIY TOBEPXHEBUX BOJ, HA OCHOBI [0T;
HOBU3HA: BIEPIIE 3aIIPONIOHOBAHO METOJ, PO3TalllyBaHHS JAaTYMKIB, IKUI Ha BiIMiHy Bif] BiOMUX, TIOETHYE
TEXHOJIOTiI0 pO3TalllyBaHHSI HA OCHOBI €HTPOIIi 3 IpoLefypoto €(peKTUBHOTO IIOBTOPHOTO BUKOPUCTAHHS JATYHUKIB i
I03BOJISIE BpaX0OBYBaTy IIapaMeTpy IJIMOUHY pO3TallyBaHHS, METO/ 6a3yeThCsl Ha €BPUCTULL 3 XKaliOHMM IIOLIYKOM,
1110 BUKOPUCTOBYE BJIACTMBOCTi €HTPOIIi] 11107J0 MaKCMMaJIbHOCTI, Cy0aAUTUBHOCTI Ta IBO3HAYHOCTI, IIPU LIbOMY
€HTPOIIisl BUBHAYAETHCS K BifHOIIEHHS TOBXUHYU 30HAYBaHHS O JOBXXUHU BOJIOTOKY i MAKCUMI3y€eThCS Ha
MepeXXeBUl PiBeHb; yOCKOHAJIEHO Moieslb MepexXi IoT maTyukiB, 3a paxyHOK KOMIIOHEHTH ypaxyBaHHS IJIMOVMHU
3aHypeHHd npuiagis 0T, mo 103BoJise BpaxyBaTy HAagBHICTD IiBOAHMX BY3JIiB i BUBHAYATH MiCILiSl PO3TALIyBaHHS
[IOBEPXHEBUX Ta MiJBOJHUX BY3JIiB; HA0yJa OAAJBIIOrO PO3BUTKY TEXHOJIOTiSE 06POOKU JAaHUX HA OCHOBI
aBTOMAaTHUYHOTO BUJIyYEHHSI O3HAK LIJISIXOM 3aCTOCYBaHHS METO/Y FOJIOBHUX KOMIIOHEHT, 1711 BUPilIeHHS 3a1a4i
BM3HAUEHHS TUIIIB JAaTYUKiB, BUKOPUCTOBYBaHUX B [0T IPUCTPOSIX KOHTPOJIIO SIKOCTi BOJH, 1110 JO3BOJISIE BUKOHATH
OOI'PYHTOBaHMI BUOIp NapaMeTpiB, 3aTHUX BUSIBUTY 3MiHU SIKOCTi BOAU OOMEXKEHOIO KiJIbKICTIO 1aTYMKiB;
YIOCKOHAJIEHO METOJ0JIOTiI0 O6POOKY LOBrOTPUBAINX CTATUCTUYHYX JAHUX aHAJI3y SIKOCTi IOBEPXHEBUX BOJ,
IIJIIXOM CHCTEeMaTu3allii IpoLeciB KOMIJIEKCHOTO aHasli3y i IPOrHO3yBaHHS, 1110 [103BoJIse CHOPMYJIIIOBATH i
peasi3yBaTy CUCTEMHUM MiAXiM 1O OLiHIOBAHHS 3aJIEXKHOCTEN Ta B3A€EMHOTO BIUIMBY SIKICHUX ITIOKA3HUKIB CTaHY
BOAOYMM i (PAKTOPIB, XapaKTEPHUX [1JI JOCiIKYBAaHOI IiJISTHKY, Ta TPOBOJAUTY IPOTHO3YBAHHS 3MiH TipOXiMiYHUX
IIOKA3HUKIB BOJ, B IOBTOTPUBAJIill 1€pCIIEeKTUBI; HAbyJla I0JAabLUIOr0 PO3BUTKY TEXHOJIOTISI IPOEKTYBAaHHS CUCTEMU
MOHITOPHHTIY II0BEPXHEBUX BOJ, Ha 0CcHOBI 10T, 3a paxyHoK aganTauii TexHosorii SCAI Ta mash-meTtogoJiorii o
33724 MpeMeTHOI 06JIaCTi, 110 AO3BOJISE MiJBUIIUTH OOIPYHTOBAHICTh IPUMHSTTS PillleHb 1[0JI0 CTBOPEHHS
6a30Boi KoHOirypanii IoT cuctemu, IOYMHAIOYY 3 [IIHHICHOI IPOIO3ULii, 0 € 0COGIMBO BasKJIMBUM [J151 €KCIIEPTiB
IIpeJMeTHUX 06J1acTel, SIKi He CTOCYIOThCs iHpOopMaLifHUX Ta KOMYHIKaliHUX TEXHOJIOTIH; pe3yJIbTaTh
IIOCTIiIKEHHS: pO3pOo06IeHO HOBi MOJIEeJli, METO/IU, a TaKOXX BiJIITOBIiNIHI TPOTPaMHi 3aCO0H, IKi CTBOPIOIOTh
IPUKJIAIHY iHpOpMaLifiHy TEXHOJIOTII0 pO3pO0OKH i BIpoBaaKeHHs 10T cucTeM MOHITOPUHIY BOJHUX OO'€KTIB, i
JIO3BOJISITh HA MPAKTHUL, OLAHI aKTH Bil[IOBiIHMX BIIPOBAKEHb, BUKOHYBATU MOHITOPUHT [IOBEPXHEBUX BOJ, B
PEXXMMi peasibHOro 4acy, 3 3aCTOCYBAaHHSM 3allPOIIOHOBAHUX MIPOLECIB MiATPUMKY NPUNHATTS PillleHb 010
opraxizallii cucTeMy MOHITOPUHTY, Ilepeaadyi, 30epiraHHs Ta 06poOKM JaHux 3a fonomoroo 10T, nsg kpaioro
PO3YMIHHS JI>KEepEJ Pi3HUX 3a0pyAHIOBavyiB BOAM, HACJIIKIB IOJiTUKU KOHTPOJIIO BOJL Ta BILJIUBY Pi3HUX PEUYOBUH Y
IpKepesiax Boay; ranysb: 12 Inpopmariiiini TexHosorii.

2. Object: processes of the decision support in the development and implementation of a surface water monitoring
system based on the Internet of Things; objective: to increase the efficiency of decision-making processes related
to the development and implementation of surface water monitoring system through the development and
integration of models, methods and information technology based on the Internet of Things; methods: set theory,
graph theory, matrix theory, submodularity principle, greedy heuristics, annealing simulation method, entropy
maximization, Voronoi diagram, Delaunay triangulation - for placement of sensors and IoT devices in the
monitoring system; probability theory, methods of descriptive statistics, variational calculations, correlation
analysis - for the methodology of long-term data processing and analysis of water quality; principal components
method, factor analysis - to determine a set of sensors in IoT water quality control devices; SCAI-graph, mashup
methodology, prototyping technologies, compression measurement models - when creating information
technology for designing surface water monitoring systems based on [oT; novelty: a new method of sensor
placement is proposed, which, unlike the known ones, combines entropy-based placement technology with the
procedure of efficient sensor reuse and allows to take into account the parameters of location depth, the method
is based on greedy search heuristics, which uses the properties of entropy in terms of maximum, subadity and
ambiguity, with entropy being defined as the ratio of the length of the probe to the length of the watercourse and
maximized to the network level; the model of the IoT sensor network has been improved, due to the component of
taking into account the depth of immersion of IoT devices, which allows to take into account the presence of
underwater nodes and determine the location of surface and underwater nodes; further developed data



processing technology based on automatic feature extraction using the principal component analysis to solve the
problem of determining the types of sensors used in water quality control devices IoT, which allows you to
reasonably choose parameters that can detect changes in water quality by a limited number of sensors; the
methodology of processing long-term statistical data of surface water quality analysis has been improved by
systematizing the processes of complex analysis and forecasting, which allows to formulate and implement a
systematic approach to assessing the dependences and mutual influence of reservoir quality indicators and factors
characteristic of the study area reservoirs and factors characteristic of the study area, and to predict changes in
hydrochemical parameters of water in the long run; gained further development loT-based surface water
monitoring technology design has been further developed through the adaptation of SCAI technology and mash
methodology to the objectives of the subject area, which allows to increase the validity of decisions on creating a
basic configuration of the IoT system, starting from the value proposition, which is especially important. for
experts in subject areas not related to information and communication technologies; research results: new models,
methods and appropriate software have been developed, which create applied information technology for the
development and implementation of IoT monitoring systems of water bodies, and will allow in practice, added
confirmations of relevant implementations, to monitor surface water in real time, using the proposed decision
support processes to organize the system of monitoring, transmission, storage and processing of data using IoT, to
better understand the sources of various water pollutants, the consequences of water control policies and the
impact of various substances in water sources; the branch: information technology.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHUH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii NpiopUTEeTHHH HaNIPSIM iHHOBALLiHHOI AisJIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ckapra-Bannyposa InHa CepriiBHa

2. Skarga-Bandurova Inna S.

KBasidikanis: 1. 1. 1., 05.13.06
Inentudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Kaprin Anarouniit OnekciioBruy

2. Kargin Anatolii O

KBasmigikamis: . . 1., 05.13.03
Imentudikarop ORCID ID: He zacrocosyerbcs
JoparkoBa iHdpopmamnist:

TToBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpassriHHS:

InenTudgikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kynin Auppint IBaHoBUY

2. Kupin Andrii I

KBasigikanis: 5.1.1., 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. JIndap Bonogumup OnekciitoBuy

2. Lyfar Volodymyr O

KBasmigikanis: g.1.1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. CadoHoBa CaitnaHa OsiekcaHpiBHA

2. Safonova Svitlana O

KBasigikamis: . 1. 1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

Pasannes Osekcangp IsanHoBuy

Pasannes Osnexkcannp IBaHOBKY



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




