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Pedepar:

1. O6’eKT mocmimKeHHs: IPOLeC MOHITOPUHTY eHepro3abe3neyeHHs Ta IPOrHo3yBaHHs yacy nonboty BITJIA. Meta
po60TH: PO3pOO6KA KOMITIOTEPM30BaHOI CUCTEMU MOHITOPUHTY IIOCTaYaHHs Ta CIIOXKUBAHHS €JIeKTPOeHePrii 1J1st
3abe3nedyeHHs 6e3aBapiiiHoro nossoty BITJIA. MeTonu HOCiI)KeHHs: MeTOLM MAaTEMAaTUYHOTO MOJIEJIIOBAHHSI T
qac ineHTudikalii KoedilieHTiB MOl IPOLECY PO3PSAY; METOOU EMITIPUYHUX IOCIII’KEHb [TPY IPOBEECHHI
€KCIIEpMMEHTAJIbHUX BUIIPOOYBaHb; METOIY IIJIaHYBAHHS €KCIIEPUMEHTY IIPU pO3p00Li METOAUKY IIPOBEAEHHS
6araToakTOPHOro eKCIIEPUMEHTY; METOIY AEAYKTUBHOIO aHali3y AJ1s1 POPMYJIOBaHHS TiNoTe3 00

IpUNyCTUMUX Temneparyp ¢yHkuionyBaHHs [TAIIE; meTony iMiTaliiHOro MOZeJII0BaHHS NIpY NO6YH 0B (Pi3uKo-



ximiyHOi Mogei JITIAD Ta no6yoBY CUCTEMHU IPUMHATTS PillleHb 3 BUKOPHUCTAHHSIM HEYiTKOI JIoriky. TeopeTnyHi Ta
IIPaKTU4YHI pe3yJIbTaTy i HOBU3HA: YAOCKOHAJIIEHO METOH, MOHITOpUHTY cTaHy [TAJIE, mo gie nix HaBaHTaKEHHSIM Ha
OCHOBi OII'TUMAJIBHOTO 3 TOYKM 30PY KPUTEPiiB MiHIMasIbHOI Ta NOCTATHBOI KiJIbKOCTi, HA60PY KOHTPOJIbOBAHUX
[apameTpiB Ta 3 ypaxyBaHHSIM PeayIbHOI PO3PAAHOI XapaKTePUCTUKY; YIOCKOHAIEHO iMiTaLliliHy MOZEJIb JITii-
nosiimepHoro [TAJIE, sika BpaxoBye 0COGJIMBOCTI IPOTiKaHHS (i3NKO-XiMiYHUX [TPOLIECIB Ta BIIJIMB 30BHIIIHIX
(axTOpiB, 1110 LO3BOJINJIO OO PYHTYBATH MOXJIUBICTb 3aCTOCYBAaHHS 3alIPOIIOHOBAHOTO METOIy MOHITOPUHTY [1JIs
OLIiHKM peasibHOrO cTany JIITAB; Bnepiie po3po6seHo NIpUAaTHy, 32 KpUTEPieM 004K CIIOBAIBHOI CKIALHOCTI, B
KOMITIOT€PU30BaHIll CUCTEMi MOHITOPUHTY MaTeMaTUYHy MOZeJb nipouecy po3psay [TALIE, sika gae MOXKIIMBICTD
IIPOTHO3YBATU 3aJIMIIKOBUI PeCypc akymyJsitTopa rpu nosbsoti BITJIA i popmysoBaTy peKoMeHaalii momo
[OoQ/IbIINX [Iili; BIIEpLIE PO3POOIEHO METO, IIPUMHSTTS PillleHHS B KOMITIOTEPU30BaHil CCTeMi MOHITOPUHTY
crany [TAJIE, mo 6a3yeTbcs HA MaTeMaTUYHOMY anapaTi HediTKoi JIOTiKy; Blieplie po3p0o0JIeHO CTPYKTYPY

KOMIT I0T€PU30BaHOi CUCTEMHU MOHITOPUHTY eJleKTpo3abesnedeHHs BI1JIA, sika 6a3yeTbCsi HA KOHTPOJIi BUXiJHO]
Hanpyru JITTAB ii TemnepaTypu Ta MBUAKOCTI i HAIIpSIMY BiTPY, i3 PyHKLi€l0 IPOrHO3yBaHHS 3aJIMIIKOBOIO Yacy
nosnboTy BITJIA 1151 GopMyJIIOBaHHS peKOMEHALiH 00 NPOJOBXKEHHS a00 NPUINMHEHHS MOT0 I10JIbOTHOTO
3aBaHHS; PO3PO0JIEHO METOIUKY ITPOBEIEHHS €KCIIEePUMEHTAIbHUX AOCIIIPKEHDb TUHAMiYHOTO po3psny [TAJIE mig,
nieto cranpaptHoro aJst BITJIA koprcHOro HaBaHTaKeHHSI; BIieplile po3po6ieHO METOOUKY IJIsl CTATUCTUYHOIO
OLiHIOBAaHHS TOYHOCTI P€3yJIbTATiB HETUIIOBUX BUMIPIOBaHb BiIIOBIIHO 4O BUMOT Mi’KHapOJHUX CTaHIAPTIB, 10
IO3BOJIMJIO NTOOYIyBaTH aJieKBaTHI MOZEJ i MiIBUIIUTY OCTOBIPHICTb IPOrHO3yBaHHs pecypcy JITIAB; Ha OCHOBI
IIPOBEJIEHUX TEOPETUYHUX Ta €KCIIEPUMEHTAJILHUX TOCIiIKeHb po3psay JITTAD min fieto peajsbHOro HaBaHTAKEHHS
Ta (aKkTopiB BIVIUBY NpU 10sb0Ti BIIJIA, po3pobiieHa MeTouKa TPOrHO3yBaHHS 3aJIMIIKOBOIO Yacy M10JIbOTY
OCTaHHbBOTO, SIKa BU3HAYae 3anuIIKoBUil pecypc [TAJIE, mo cayXuTh 6a3ucom 1jist GOpMYJIIOBaHHS PEKOMEHIallif
110/10 BUKOHAHHS MI0JIbOTHOTO 3aB/IAHHS; HA OCHOBI PO3PO6JIEHOTO METO/ly MOHITOPUHTY €J1eKTP03abe3nedeHHs
BITJIA cdopmybOBaHi BUMOTH IO CKJIaAy i TOYHOCTI eJIeMEeHTIiB BUMipIOBaJIbHUX KaHAJiB Ta OOUMCIIIOBAJIbHUX
KOMIIOHEHTIB CUCTEMM MOHITOPUHTY. [IpeIMeT i CTyNiHb BIPOBAIPKEHHS: BUKOPUCTOBYIOTHCA HA Jlep>KaBHOMY
nignpuemctsi «Opu3oH-Hasirauisg», Ha Kadenpi aepoHasirauiiHux cucreM HanioHasipHOTO aBialliflHOro
yHiBepcuTeTy Ta Kadeapi indpopmaniitHo-BumipioBanbHoi TexHiku KIII im.Iropst Cikopcbkoro. EdexkTuBHicTh
BITPOBA/I)KEHHS: OTPUMAHO 3HAYHUH T€XHIKO-€KOHOMIYHUM e(deKT, 110 MOJISITAa€ B MiJBUIIIeHH] TOKA3HUKIB
IOCTOBIPHOCTI IPOTHO3YBaHHS PeCypCy aKyMyJIaTOpHUX 6atapeit s BITJIA. Cpepa BUKOPUCTAHHS: CUCTEMU
MOHITOPUHTY NIPY MOJIbOTI 6€3MiNIOTHUI JiTaJbHUX arapariB Ta MOHITOPUHT €JIEKTPOKUBJIEHHS iHITNX TEXHIYHUX
00'€KTIB, [0 BUKOPUCTOBYIOTb JITiiI-110JIiMEPHI aKyMyJIITOPH.

2. The object of research: the process of monitoring the energy supply and forecasting the flight time of UAVs. The
purpose of research: To develop a computerized system for monitoring the supply and consumption of electricity
to ensure the unmanned UAV flight. Methods of research: methods of mathematical modeling in the identification
of the coefficients of the model of the discharge process; methods of empirical research in conducting
experimental tests; methods of experiment planning in the development of a technique for conducting a
multifactorial experiment; deductive methods for formulating hypotheses regarding acceptable LPAB
temperatures; methods of simulation modeling in the construction of the physico-chemical model of the LPAB and
the construction of the decision-making system using fuzzy logic. Theoretical and practical results and
innovations: the method of monitoring the condition of the AB, under load, based on the optimal from the point of
view of the criteria of minimum and sufficient quantity, a set of controlled parameters and taking into account the
real discharge characteristic, has been improved; the simulation model of lithium-polymeric AB was improved,
which took into account the peculiarities of the physicochemical processes and the influence of external factors,
which made it possible to substantiate the possibility of using the proposed monitoring method to evaluate the
real state of the LPAB; For the first time, a mathematical model of the AB discharge process has been developed in
the computerized monitoring system that is suitable for the criterion of computational complexity, which makes it
possible to predict the residual battery life during the flight of UAVs and to formulate recommendations for further
actions; for the first time a decision-making method has been developed in a computerized system for monitoring
the state of AB, based on a mathematical apparatus of fuzzy logic; for the first time the structure of a computerized



UPS power supply monitoring system based on the control of the output voltage of the UAV of its temperature and
wind speed and direction, with the function of predicting the UAV's residual flight time to formulate
recommendations for the continuation or termination of its flight task; developed a method for conducting
experimental studies of the dynamic discharge of AB under the influence of standard UAV payload; for the first
time a methodology for statistical estimation of the accuracy of the results of atypical measurements in
accordance with the requirements of international standards was developed, which allowed to build adequate
models and increase the accuracy of forecasting of the LPAB resource; on the basis of the theoretical and
experimental researches of the discharge of LAB under the influence of real load and factors of influence during
the flight of UAV; developed a methodology for predicting the flight time of the latter, which determines the
residual AB resource, which serves as a basis for formulating recommendations on the flight task; on the basis of
the developed method of monitoring the power supply of UAV, requirements for the composition and accuracy of
the elements of the measuring channels and the computing components of the monitoring system are formulated.
A subject degree of introduction: used at the State Enterprise "Arizona-Navigation”, the Department of
Aeronautical Systems of the National Aviation University and the Department of Information and Measurement
Technique National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. Effectiveness of
implantation: obtained a significant technical and economic effect, which is to increase the reliability of the
prediction of battery life for UAVs. Sphere of use: flight monitoring systems for unmanned aerial vehicles and
power monitoring of other technical facilities using lithium-polymer batteries.
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