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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. ABTomaTH3auis npouecy crabinizauii mporpaMHOro pyxy 6esMiJIoTHOro JitanpHOro anapary (BI1JIA)

2. Automation of the process of stabilization of the software movement of an unmanned aerial vehicle (UAV)

Pedepar:

1. PoboTa npucssueHna po3poolLii creniaaizoBaHOro MaTEMAaTUYHOTO arapaTy Ta aJIfOPUTMIYHOTO 3a6€31€4eHHS
BUpIllleHHA 3a7ay4i MiHimizanii eHepreTuynux sutpar BI1JIA 3a paxyHOK ONTMMasbHOI CUCTEMU aBTOMaTUYHOI
crabinizauii nporpamuoro pyxy BITJIA. 711 po3B's13aHHS JaHOi 3a/1a4i po3po6JieHO IpoLeAypy OLiHIOBaHHS
IapaMeTpiB JIiHIMHUX NUHaMivHUX Mogeselt BITJIA, Ha OCHOBI CyMiCHOTO BUKOPUCTaHHS CIIIaliH-(PyHKIiI Ta
dyHKUii Yosma. 3anponoHOBaHO OPUTiHAJIBHUI METOJ, NEPETBOPEHHSI OJJHOTO KJIACY JIiHIMHAX HECTalliOHApHUX
mogereii BITJIA B ekBiBasIeHTHI iM JiHINHI cTanioHapHi Mmopesti. Ha ocHOBI 3arponoHoBaHoi B po6OTi polenypu
CHHTE3Y, SIKa BUKOPUCTOBYE IIPUHIMUI MiHIMyMY B I0€IHaHHI 3 MaTeMaTUYHUM anapaTtoM QyHKUil Yosa,
BYpillleHa 3a/1a4a CUHTE3Y PO3iIMKHYTHX ONTUMAaJIbHUX 110 BUTPATi NajIMBa 3aKOHIB CTabisizallii IporpaMHOro pyxy
OopHOro Knacy HecrauionapHux BITJIA, a Takox 11 HectauioHapHux BITJIA 3 MOHOTOHHMMY i 3HAKOIIOCTIMHUMU

rapaMeTpaMy y BUIIANIKy y3arajJbHeHOI'0 KBaJJpaTUYHOI'O KPUTEPil0 CUHTE30BaHO ONTUMAaJIbHi 3aKOHU cTabinizalii B



aHaMiTUYHIN QopMi, 3py4Hill 14 ix NpakTUYHOI peasnizalii. Briepiue 3arpornoHOBaHO METO/, HEBU3HAYEHUX
KoedilieHTiB 1715 peanizarii nponenypy MOAAJIbHOTO CUHTE3Y JIiIHINHUX TUHAMIYHUX CUCTEM, a TaKOX IPOLenypy
OTITMMi3allii mpoieciB cTabinizauii JiHIMHUX JUHAMIYHUX CUCTEM 3 [TapaMeTPUYHOIO HEBU3HAYEHICTIO Ha OCHOBI
MOJAJIbHOTO CUHTE3Y i IPUHIUITY rapaHTOBAHOO JUHAMIKY, 1O JA€ MOXKJIUBICTh CUHTE3Y POOACTHOTO
crab6inizaropa nporpamHoro pyxy BITJIA. Po3po6ieHi onTumasbHi aropuTMu cTabinisanii nporpamuoro pyxy BITJIA
BIIpOBaKeHi B HaykoBo-BUpoOHUYOMY 00'efHaHHI «ABIA»(M. KpemeHuyk) Kpim Toro, yactrvHa MeToziB yBiiilia B
IIporpamy HaBYaHHS CTYAEHTIB Ha Kadenpi TexHiYHOI KibepHETHKY, (PaKyIbTEeTy iHPOPMATUKHU Ta 00YMCIIIOBAIbHO]
TexHik1 HallioHasIbHOTO TEXHIYHOro yHiBepcuTeTy YKpainu «KuiBCbKUM MOJTEXHIYHNN IHCTUTYT iMeHi Irops

CikopCBhKOTO».

2. The work is devoted to the development of a specialized mathematical apparatus and algorithmic support for
solving the problem of minimizing the UAV energy costs due to the optimal system for automatic stabilization of
UAV programmatic motion. To solve this problem, a procedure for estimating the parameters of linear dynamic
UAV models was developed, based on the joint use of the spline function and the Walsh function. An original
method of converting one class of linear non-stationary UAV models into equivalent linear stationary models is
proposed. On the basis of the proposed synthesis procedure, which uses the principle of minimum in combination
with the mathematical apparatus of the Walsh functions, the problem of synthesis of open optimal fuel
consumption laws of program stabilization of one class of non-stationary UAVs and for non-stationary UAVs with
monotonous parameters in the case of the quadratic criterion the optimal laws of stabilization are synthesized in
an analytical form convenient for their practical implementation. For the first time, the method of uncertain
coefficients for the implementation of the modal synthesis procedure for linear dynamic systems is proposed, as
well as the procedure for optimizing the stabilization processes of linear dynamic systems with parametric
uncertainty based on modal synthesis and the principle of guaranteed dynamics, which enables the synthesis of
robust stabilizer of programmatic movement of the UAV Optimal algorithms for stabilization of programmatic
movement of the UAV implemented at AVIA Scientific Production Association (Kremenchuk) In addition, part of
the methods was included into the program of students' training at the Department of Technical Cybernetics,
Faculty of Informatics and Computer Technics National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute»
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