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Pedepar:

1. O6’eKT mOCiIKEHHS: IPOLEC MOHITOPUHIY €Hepro3abesnedyeHHs Ta IPOrHo3yBaHHs Yacy nonbory BITJIA. Merta
po6OTH: PO3PO6KA KOMITIOTEPH30BAHOI CUCTEMU MOHITOPUHIY MTOCTAYaHHS Ta CIIOKMBAHHS €JIEKTPOEHeprii 17151
3abe3nevyeHHs 6e3aBapiiiHoro nosboty BITJIA. MeTonu nocifkeHHs: MeToqy MaTeMaTUYHOTO MOJIEJII0BaHHS I
yac igeHTudikalii koedilieHTiB MOJeJli IPoLieCy PO3PsAY; METOIY EMITIPUYHUX IOCTIiI’)KEHb [TPY IIPOBEAEHHI
€KCIIEPMMEHTAIbHUX BUIIPOOYBaHb; METOIY IIJIAHYBAHHS €KCIIEPUMEHTY IIPU PO3POOLIi METOAUKYM IIPOBEAECHHS
6arato(akTOPHOTO €KCIIEPUMEHTY; METOM AEeAYKTUBHOIO aHai3y A1 (GOPMYIIOBAHHS riNoTe3 o0
IpunycTuMux remneparyp ¢yHkuionysanus [TAIIE; meTonu imiTaliiiHoro MozesoBaHHs [Ipy 06y 0Bi (pi3uKo-
ximiyHOi Mogei JITIAB Ta no6yfoBY CUCTEMHU IPUNMHATTS PillleHb 3 BUKOPHUCTAHHSIM HEYiTKOi JIoriky. TeopeTnyHi Ta
[IPaKTU4YHI pe3yJIbTaTy i HOBM3HA: YAOCKOHAIIEHO METOM, MOHITOpUHTY cTany [TAJIE, mo fAie mig HaBaHTa)KeHHSAM Ha

OCHOBi OII'TUMAJIBHOTO 3 TOYKH 30PY KpUTEPiiB MiHIMasIbHOI Ta OCTATHBOI KiJIbKOCTi, HAO0OPY KOHTPOJIbOBAHUX



NapaMeTpiB Ta 3 ypaxyBaHHSIM PEAIbHOI PO3PSIHOI XapaKTEPUCTUKY; YIOCKOHAIEHO IMiTalliHy MOJEJIb JITiN-
nosimepHoro [TAJIE, sika BpaxoBy€e 0COGIMBOCTI POTiKaHHS (i3MKO-XiMIYHUX MTPOLIECiB Ta BIIJIUB 30BHIIIHIX
(aKToPiB, 0 103BOJINIJIO OOI'PYHTYBATH MOJKJIMBICTh 3aCTOCYBAHHS 3alIDOIIOHOBAHOTO METO/ly MOHITOPUHTY [IJIs
OLIiHKM peasibHOrO cTany JIITAB; Bnepie po3po6seHo NIpUIaTHy, 32 KpUTEPieM 004K CII0BAIbHOI CKIALHOCTI, B
KOMITIOT€PU30BaHill CUCTEMi MOHITOPUHTY MaTeMaTU4YHy MOZEJb nipouecy po3psay [TAJIE, sika gae MOXKIIUBICTD
IIPOTHO3YBATU 3aJIMIIKOBUI pecypc akymyJsitopa rpu nosbotTi BITJIA i popmysoBaty pekoMeHaalii om0
NOJAJIbIINX Jilf; BIieplie po3po6sIeHO MeTO, IPUIMHSTTS PillleHHs B KOMITIOTEPU30BaHiil CHCTeMi MOHITOPUHTY
crany [TAJIE, mo 6a3yeTbCs Ha MaTeMaTUYHOMY araparTi HeYiTKOi JIOTiKY; BlieplIe pO3pO0JIEHO CTPYKTYPY

KOMIT I0TE€PU30BaHOI CUCTEMU MOHITOPUHTY eJieKTpo3abesnedeHHs BI1JIA, sika 6a3yeTbcs Ha KOHTPOJIi BUXiAHO]
Hanpyru JITTAB ii TemnepaTypu Ta MBUAKOCTI i HAIIPSIMY BIiTPY, i3 (PyHKLIi€l0 IPOrHO3yBaHHS 3aJIMIIKOBOIO Yacy
nosiboTy BITJIA 171t GOpMyJII0BaHHS peKOMeHAALii 010 MPOIOBXKEHHSI 200 NPUMTMHEHHS HOTO MOJILOTHOTO
3aBAHHS; pO3PO06JIEHO METOIUKY ITPOBEIEHHS eKCIIepUMEHTAIbHUX AOCIiIpKeHb THaMiyHOTO po3psay [TAIE mix,
nieto cranpapTHoro aJst BITJIA koprcHOro HaBaHTaKeHHSI; BIieplile po3po6eHO METOIUKY IJ1sl CTATUCTUYHOIO
OLiHIOBAaHHS TOYHOCTI P€3yJIbTaTiB HETUIIOBUAX BUMIPIOBaHb BiIIOBIIHO 4O BUMOI MiI’KHapOJHUX CTAHIAPTIB, 10
IO3BOJIMJIO MOOYIyBAaTH aJleKBaTHI MOZEJI i MiIBUIIUTY JOCTOBIPHICTh IPOrHO3yBaHHs pecypcey JITTAD; Ha OCHOBI
IIPOBEJIEHNX TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX NOCiIKeHb po3pany JITIAB mif fiero peaqbHOro HaBaHTAXKEHHS
Ta (aKkTOopiB BIUVIUBY NIpU 10s1b0Ti BIIJIA, po3pobiieHa MeToguKa IPOTrHO3yBaHHS 3aJIMIIKOBOIO Yacy [10JIbOTY
OCTaHHBOTO, sIKa BU3Ha4ae 3anuikoBuil pecypc ITAJIE, mo ciy>Xutb 6a3rucoMm st GOpMyJIIOBaHHS PeKOMeHAALlin
110/10 BUKOHAHHS MI0JIbOTHOTO 3aBJIAHHS; HA OCHOBI PO3PO6JIEHOTO METO/ly MOHITOPUHIY €J1eKTP03abe3edeHHs
BITJIA cdopmynbOBaHi BUMOTH [IO CKJIaAly i TOYHOCTI eJleMEeHTIiB BUMipIOBaJIbHUX KaHaJiB Ta OO0UMCIIIOBAJILHUX
KOMIIOHEHTiB CUCTEMU MOHITOpUHTY. [IpeiMeT i cTymniHb BIPOBaIKEHHS: BUKOPUCTOBYIOThCS Ha JlepskaBHOMY
nignpuemctsi «Opu3oH-Hasirauisg», Ha Kadenpi aepoHasirauiiHux cucreM HanioHaspHOTO aBiallilHOro
yHiBepcuTeTy Ta kadenpi inpopmarifiHo-BumipioBanbHoi TexHiky KIII im.Iropst Cikopcekoro. EpexTrBHiCTb
BIIPOBA/I’)KEHHS: OTPUMAHO 3HAYHUI T€XHIKO-€KOHOMIYHUM e(deKT, 1110 MOJISITa€ B MiJBUIIeHH] TOKa3HUKIB
IOCTOBIPHOCTI TPOrHO3yBaHHS peCypCy aKyMyJIsaTOpHUX 6atapeit ajs BITJIA. Cpepa BUKOPUCTaHHS: CUCTEMU
MOHITOPUHTY IIpY NOJIbOTI 6€3IiJIOTHUI JIiTa/IbHUX allapaTiB Ta MOHITOPUHT €JIEKTPOKUBIIEHHS iHIINMX TEXHIYHUX
00'€KTIB, 1110 BUKOPUCTOBYIOTb JIiTii1-110IiMEPHI 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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