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1. IndpopmauiiiHa TEXHOJIOTISI KEPYBaHHS aBTOMATU30BAHUM aJalITUBHUM MOHITOPUMHIOM OOMEXEHUX €KOCUCTEM i3
3aCTOCYBaHHSIM XMapHUX TEXHOJIOTIN Ta IHTepHeTy peven

2. Information technology managing automated adaptive monitoring restricted ecosystems using cloud
technologies and the Internet of Things

Pedepar:

1. Cykano M.JL. IH¢popmaliiiHa TEXHOJIOTiS KepPYBaHHSI aBTOMAaTHM30BaHMM a/IalITUBHUM MOHITOPUHIOM OOMEXKEHUX
€KOCHUCTEM i3 3aCTOCYyBaHHSIM XMapHUX TeXHOJIOTi Ta IHTepHeTy pedell — Kanidikalifina HaykoBa partist Ha
IpaBax pykonucy. JlucepTauist Ha 3M00yTTs HAyKOBOTO CTYIIeHs AOKTopa ¢inocodii 3a cnenjanbHicTio 151
«ABTOMAaTH3Aallisl Ta KOMITIOTEPHO-IHTErpoBaHi TexHosorii» - HalnjioHanpHUi yHiBEpCUTET Xap4OBUX TEXHOJIOTIN
MinictepcTBa ocBitu i Hayku Ykpainu, Kuis, 2024. MeTa nucepTaniiiHoi po6oTu. MeTa JOCIIiIKeHHsI [10JIsrae y
nifBUILEHHI e(PEKTUBHOCTI aBTOMATU30BAHOI0 aIallTUBHOTO MOHITOPUHIY 32 CTAHOM OOMEXEHOI €eKOCUCTEMU 3a

PaxyHOK BIIPOBaKEHHS1 iH(OpPMaLiliHOI TEXHOJIOTII i3 BUKOpPUCTaHHSIM XMapHUX Ta [oT TexHosorii. Haykosa



HOBU3HA OJeP>KaHMX PE3yJIbTaTiB. 1. 3apONOHOBAHO HOBY (POPMaJIi30BaHy MOJI€JIb YIIPABJIiHHS aBTOMAaTU30BaHUMU
crcTeMaMu 360py JaHUX Ta IIPUMHSTTS pillleHb B yMOBax HEBU3HAYEHOCTI HA OCHOBI PO3MOIisIeHOI Mepexi
CTaTMYHUX T JUHAMIYHUX CEHCOPIB, 110 J1a€ 3MOTY 30iJIbIIUTH AOCTOBIPHICTb aHUX Ta PO3MMPUTHU CIIEKTP
3aCTOCYBaHHS CUCTEMHU B LIIJIOMY. 2. YIOCKOHAJIEHO CUCTEMY 300PY AAHUX Ha OCHOBI Iy6/II0BaHHS KaHAJIiB Iepeadi
ta KoMmipuacrtoi (MESH) koMITioTepHOI Mepexxi MobinbHUX cTaHLii B ISM nianasoni 868Mrij i3 3acToCyBaHHIM
MaJIONIOTY>KHUX MOIyJIsix LoRa, sIKi iHTerpoBaHi B CyIIyTHUKOBI i Ha3eMHi MepeXxi, 1110 3HaYHO 30i/IbIINIIO0 XUBYYiCThb
Ta 3a0e3MeYnsIo HaMlifHiCTh aBTOMATU30BAaHUX CUCTEM KE€PYBaHHS KOMILIEKCIB 300py JaHUX. 3. 3HaNMIN
[IOAAJIBLIIOTO PO3BUTKY aBTOMATM30BaHi pOOOTU30BaHi KOMILIEKCH KEPYBaHHsI CEHCOpaMU B YKpaiHi B Kuesi,
JlyraHchKiit o671acTi, BonnHChKil 06s1acTi, SIKi 6a3yl0ThCs Ha BU3HAYE€HHI HOBUX CTaHIB 0OMEKeHOI eKOCHCTEeMU Ta
ineHTH@ikajio, 1o N03BOJINIIO OTPUMATH HOBI YTOUHEHI KapTu 3a0pyAHEHHs 3a 6eTa Ta rama Bif 15KEV. 4.
YI0CKOHa/IEHO aNropuTM igeHTrudikalii cTaHy eKOCMCTEMU Ha 6a3i aHasli3y 0OMEXXEHUX CKaJIIPHUX I0JIB,
eJIeMeHTiB 06pa3HOTro Ta AUCKPHUMiHAHTHOTO (CTATUCTUIHOTO, KOPEJISLiHOr0, pEerpeciiiHoro) aHasisy, 1mo
Z03BOJINJIO PO3IIMPUTH 30HY IIOKPUTTSI MOHITOPUHTY CUCTEMHU. 5. PO3PO6JIEHO iHTErPOBaHY CUCTEMY
aBTOMAaTH30BAHOTO aJAlITUBHOTO MOHITOPMHIY OOMEXKEHUX €EKOCUCTEM 3 BUKOPUCTAaHHSIM XMapHUX TEXHOJIOTi Ta
IHTEpHETY pevel, sika BKIovyae iH(popMaliliHO-TeJeKOMYyHiKalliliHi JJAHKA Ta pO3MOileHi cucteMu 360py i
00pOO6JIEHHS JaHUX, KEPYBaHHS €HeProClIOXUBAaHHSIM CEHCOPHUX 06JI0KIB, 1110 IPU3BOAUTD 10 30i/1bLIeHHS 00'€MY Ta
TOYHOCTI JaHWX, 3HVDKEHHS Yacy OIIePaTMBHOIO PO3TOPTAHHS Ta 3HMWKEHHS BUMOT JJO CUCTEM €JIEKTPOXKUBJIEHHS Ha
6inbm Hixk 50%. OpeprkaHi pe3ysIbTaThd MOXKYTbh OyTU BUKOPUCTaHi IpX PO3pOOLLi, TPOEKTYBaHHI, BLOCKOHAIEHH]
CHCTEM aBTOMATU30BAHOTO aJlalITUBHOIO MOHITOPUHI'Y €EKOCHCTEM, IIPU MigroToBLi (axisiiB 3 aBToMaTu3arii,
iHopmaLiiHUX TEXHOJIOTi1, KOMITIOTEPHUX HAyK, €KOJIOTIYHOI 6€3MeKU Ta iHIUX CyMDKHUX ranyseil. Pesynbratu
po60TH 6yIM BUKOPUCTaHi QaxiBLsMU LUBIJIBHOTO 3aXUCTY YKPaiHU IJ1s1 yAOCKOHAJIEHHS iCHYI0OUMX MEPEX IOCTIiB

€KOJIOTIYHOI'O MOHITOPUHTY.

2. Sukalo M.L. Information technology managing automated adaptive monitoring restricted ecosystems using
cloud technologies and the Internet of Things - Qualifying scientific work on the rights of the manuscript.
Dissertation for the Doctor of Philosophy degree in specialty 151 "Automation and computer-integrated
technologies" - National University of Food Technologies of the Ministry of Education and Science of Ukraine,
Kyiv, 2024. The purpose of the dissertation. The purpose of the study is to increase the effectiveness restricted
ecosystem state automated adaptive monitoring due to the information technology introduction using cloud and
IoT technologies. Scientific novelty of the obtained results. 1. A new formalized model for controlling automated
data collection and decision-making systems under uncertainty based on a distributed network of static and
dynamic sensors is proposed, which allows to increase the reliability of data and expand the range of applications
of the system as a whole. 2. Improved data collection system based on duplication of transmission channels and
mesh (MESH) computer network of mobile stations in the ISM band of 868 MHz using low-power LoRa modules
integrated into satellite and terrestrial networks, which significantly increased the survivability and reliability of
automated control systems of data collection complexes. 3. Further development of automated robotic sensor
control systems in Ukraine in Kyiv, Luhansk region, Volyn region, based on the identification of new states of a
limited ecosystem and identification, which allowed to obtain new updated maps of pollution by beta and gamma
from 15KEV. 4. An algorithm for identifying the state of the ecosystem based on the analysis of limited scalar fields,
elements of figurative and discriminant (statistical, correlation, regression) analysis was improved, which allowed
to expand the coverage of the system monitoring. 5. An integrated system for automated adaptive monitoring of
restricted ecosystems using cloud technologies and the Internet of Things has been developed, which includes
information and telecommunication links and distributed data collection and processing systems, and power
management of sensor units, leading to an increase in the volume and accuracy of data, a reduction in the time of
operational deployment, and a reduction in the requirements for power supply systems by more than 50%. The
obtained results can be used in the development, design, improvement of systems of automated adaptive
monitoring of ecosystems, in the training of specialists in automation, information technologies, computer
sciences, environmental safety and other related fields. The results of the work were used by civil defense

specialists of Ukraine to improve existing networks of environmental monitoring posts.
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