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Pedepar:

1. Jloch A. M. ABTOHOMHI CUCTE€MMU eJIeKTPOSKMBJIEHHSI KOMILJIEKCiB 6e3l1epepBHOro CIIOCTepesxXeHHs Ha 6a3i
0e3MiJIOTHUX JliTaNbHUX anaparis — KeasigikauiiHa HayKoBa Mpals Ha IpaBax pykonucy. JJucepraiis Ha 3000yTTs
HAYKOBOTO CTyNeHs fokTopa ¢inocodii 3a crienianbHicTio 141 - EnekTpoeHepreTyka, eJIeKTPOTEXHIKa Ta
eslekTpoMexaHika. HarjioHanbHuil yHiBepcuteT «UepHiriBcpka nostitexHika», YepHiris, 2025. JuceprauifiHa po6oTa
IIPUCBSY€HA PO3POOJIEHHIO MiAXOiB 1O ONTUMI3allii eHEPreTUYHOro 6aaHCy KOMILJIEKCY 6e31ePEPBHOTO
CIIOCTEPEKEHHS Ha 06a3i 6€3MiIJIOTHUX JIiTaJIbHUX aNaparis (IPOHiB). Y pe3yJbTaTi IPOBEIEHUX NOCIiIKEHb Blepie
PO3p06JIEHO KOMIIJIEKCHUH MiJIXiT, 10 OLiHKY [1apaMeTPiB CUCTEMU CIIOCTEPEeKeHHS Ha 6a3i IpOHiB, SIKNiT BpaXxOBye
€HEeProCIO>KUBaHHS IPOHIB, TEXHOJIOTII aKyMyJISITOPHUX 6aTapel, Ta 6ajaHC pobOTU CUCTEMU 36€peKeHHS Ta
reHepatiii enextpoeHeprii. OCHOBHUI aKLIEHT 3p006JIEHO HAa CTBOPEHHI HOBUX MO esel, METOIiB i alTOPUTMIB, SIKi
3a6e311e4yI0Th PO3POOKY CTabiIbHOI, i HafliiHOI crucTeMU 6€3M0CEPEIHbOTO CIIOCTEPEXKEHHS Y PI3HUX

eKCIulyaTaliliHux ymoBaxX. OTpUMaHi Taki HayKoBi Ta IPaKTU4Hi pe3ysibTaTu: 1. PO3po6sieHO HOBY KOHILEIITyalbHY



MOJI€JIb CUCTEMHU €JIEKTPO3a0e31eUEHHS KOMIUIEKCIB CIIOCTEPEKEHHS HA OCHOBI 0€3MIJIOTHUX JIiTaJIbHUX aNaparis,
ii miarpaMy CTaHiB Ta NePEXOIiB Mi>K HUMU, SIKi ONIUCYIOTh B3aEMOJIII0 MK BCiMa €JIeMEHTaMU CUCTEMU. 2.
BroockoHaneHO METOUKY BUOOPY TEXHOJIOTI] aKyMyJISTOPHUX O6aTapeil [j1sl HAa3eMHOI YaCTMHYU Ha OCHOBI
KOMIIJIEKCHOTO KPUTEPiIO ONTUMAJILHOCTI, SIKa HA BiIMiHY BiJl iCHYIOUKX € IBOETAITHOIO Ta BPAXOBY€E €KCIIyaTalliiHi,
TE€XHIYHi, Ta EKOHOMIYHi BUMOI'Y, BCTAHOBJIEHO, 10 [IJIs1 TAKOT'O 3aCTOCYBAaHHS aKyMYJISITOPY HA OCHOBI JIiTi€eBO-
HiKeJIeBO-MapTraHIeBO-0KCUIHOI Ta JIiTiEBO-HiKeNIeBO-KO6aTbTOBO-aIIOMiHIEBO-OKCUIHOI TEXHOJIOTIH €
HalKpamuMHu. 3. BoockoHaneHo MaTeMaTU4Hy MOJeJIb EMHOCTI aKyMyJIITOPHO] 6atapei, siKka Ha BigMiHy Bif
iCHyI0YMX BpaxoBy€ 3MiHy TEMIIEPATypy Ta aTMOCHEPHOTO TUCKY Ha OCHOBI TEXHIYHUX JAHUX, OTPUMAHUX Bif,
niAnprueMcTBa-BUPOOHNUKA, IO T03BOJISIE BpaxyBaTU 3MiHY EMHOCTI akyMyJIITOPHOI 6atapei 6e3misoTHOro
JIiTaZbHOTO anapary Mif 4ac M0JIbOTy Ta YTOYHUTHY TPUBAJIiCTb II0JILOTY APOHA. 4. Biepiue po3pobiaeHo
MaTeMaTU4Hi MOZEJi Ta METOAUKY OLiHKY €HEPTrOCIOXKUBAHHSI OKPEMOI CEKIIil CUCTEMHU CIIOCTEPEKEHHS, SIKA
I03BOJINJIA BPaxyBaTH €HEePreTUuHi OOMesKeHHs], TapaMeTpy 30HU CIIOCTePEesKeHHs], Ta BUBHAYUTH OITHMaJIbHY
KiJIbKICTh IPOHIB, HEOOXiTHUX 17151 3a6e3redeHHsI 6e3nepepBHOro CriocTepeskeHHs. 5. [I71s1 3arponoHOoBaHOi HOBO]
KOHLIENTyaJIbHOI MOJIE€JIi CUCTEMU €JIEKTPO3a0e3I1e4eHHS KOMILJIEKCIB CIIOCTEPESKEHHS HAa OCHOBI 6€3IiJI0THUX
JIiTaJIbHUX anapariB 3alIPOTIOHOBAHO BIOCKOHAJIEHY METOAMKY BU3HAUEHHS ii eHepreTUYHUX apaMeTpiB, sIKa Ha
BiMiHY BiJl iCHYI0UMX BpaxoBye OOMEXXEeHHS, L0 HAaKJIaJaloThCs TapaMeTpaMy 30HH CIIOCTEPEeXeHHs, Ta
6e3IepepBHICTIO NIPOLECY CIIOCTEPE’KEHHSI. BUKOpHCTaHHS 3alIpOIIOHOBAHOI METOIUKY Ha OCHOBI 3a3HAaY€HUX
napaMeTpiB, a TaKOXK TEXHIYHUX I10Ka3HUKIB gpoHiB, KK]] nepeTBopioBayiB, MiHiMaIbHOr0 4acy aBTOHOMHOI po60TH
Ta KOOPIVHAT PO3MillleHHSI KOMILJIEKCY O3BOJIMJIO BUSHAYMTHY NTapaMEeTPU CUCTEMU HAKOMIMYEHHS €Heprii Ta
HOMIiHaJIbHY OTYKHICTh POTOEJIEKTPUYHUX [1IEPETBOPIOBAUIB, SIKi 3a6€311e4yBaTUMYTh aBTOHOMHY POOOTY Ta
Oe3nepepBHE CIIOCTEPEXEHHS 10 BCbOMY IIEPUMMETPY 30HU. PO3po6iieHi Mozesti Ta METOAMKN MAIOTh IPAKTUYHE
3HAYEHHS /111 IPOEKTYBAHHY, i BIOCKOHAJIEHHS CUCTEM CIIOCTEPEXXEHHS y cpepax 6e3neKu, MOIyKOBO-
PATYBaJIbHUX 3aBJIaHb, CiIbCHKOTO TOCIIONAPCTBA, Ta iHMKX. OTPUMaHi pe3ylbTaTU NO3BOJISIOTh ONITUMI3yBaTH

CHACTEMY €JIEKTPO>KUBJIEHHS, KiJIbKiCTh HEOOXiJHUX JPOHIB, Ta PO3MIKUPUTHA OCHOBHI MOXKJIMBOCTI TAKUX CUCTEM.

2. Los A. M. Autonomous Power Supply Systems for Continuous Surveillance Complexes Based on Unmanned
Aerial Vehicles - Qualification scientific work submitted in manuscript form. Dissertation for the degree of Doctor
of Philosophy in specialty 141 - Electric Power Engineering, Electrotechnics and Electromechanics. National
University “Chernihiv Polytechnic”, Chernihiv, 2025. This dissertation focuses on developing approaches for
optimizing the energy balance of a continuous surveillance system based on unmanned aerial vehicles (UAVs,
drones). As a result of the conducted research, a comprehensive approach has been developed for the first time to
assess the parameters of a drone-based surveillance system. This approach considers drone power consumption,
battery technologies, and the balance between energy storage and generation systems. The primary focus is on
creating new models, methods, and algorithms to ensure a stable and reliable real-time surveillance system under
various operational conditions. The following scientific and practical results were obtained: 1. A new conceptual
model of the power supply system for surveillance complexes based on unmanned aerial vehicles, its diagram of
states and transitions between them, which describe the interaction between all elements of the system, has been
developed. 2. The methodology for selecting the technology of batteries for the ground part based on a
comprehensive optimality criterion, which, unlike the existing ones, is two-stage and takes into account
operational, technical and economic requirements, is improved, and it is established that batteries based on
lithium-nickel-manganese-oxide and lithium-nickel-cobalt-aluminium-oxide technologies are the best for such
applications. 3. A mathematical model of battery capacity has been improved, which, unlike the existing ones, takes
into account changes in temperature and atmospheric pressure based on technical data obtained from the
manufacturer, which allows to take into account changes in the capacity of the battery of an unmanned aerial
vehicle during flight and to specify the duration of the drone's flight. 4. For the first time, mathematical models and
methods for estimating the power consumption of a separate section of the surveillance system were developed,
which allowed to take into account energy constraints, parameters of the surveillance area, and determine the
optimal number of drones required to ensure continuous surveillance. 5. For the proposed new conceptual model
of the power supply system of surveillance complexes based on unmanned aerial vehicles, an improved



methodology for determining its energy indicators is proposed, which, unlike the existing ones, takes into account
the limitations imposed by the parameters of the surveillance area and the continuity of the surveillance process.
The use of the proposed methodology based on these indicators, as well as the technical parameters of drones,
efficiency of converters, minimum battery life and coordinates of the complex location, made it possible to
determine the parameters of the energy storage system and the rated power of photovoltaic converters, which will
ensure autonomous operation and continuous surveillance around the entire perimeter of the zone. The
developed models and methodologies have practical significance for designing and improving surveillance systems
in security, search-and-rescue missions, agriculture, and other fields. The obtained results enable the optimization
of power supply system, the required number of drones and enhance the fundamental capabilities of such systems.
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