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Tema gucepranii:
1. MeTonu po3B’s13aHHS HEJIiHIHUX 3a/1a4 ONTUMAaJIbHOTO KEPYBaHHS PyXOM JIiTaJbHUX ariapaTiB Ha OCHOBI
IudepeHLiaJbHUX IEPETBOPEHD

2. Methods for solving nonlinear optimal control problems of aircraft motion based on differential transformations

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA PO3BUTKY METO/iB PO3B'SI3aHHS HEJIiHIMHUX 337a4 ONITUMAIbHOTO KEpPyBaHHS
PYXOM JliTasbHUX anaparis (JIA) Ha OCHOBI gudepeHLiaTbHUX IEPETBOPEHD Ta iX 3aCTOCYBAHHIO [10 ONTUMI3alii
6araToeTarnHoro BUBEIEHHS aBTOHOMHHUX 0€3MiJIOTHUX JiTanpHuX anapatis (BJIA) y 3agaHi TepmiHaibHi yMOBH.
Po3BrHyTa HaykoBa Ta MeTOAMYHA 6a3a /1J1s 3abe31eYeHHs PO3B’s13aHHS HeJliHIHYX 3a/1a4 ONTUMAaJIbHOTO
KepyBaHHS pyxoM JIA Ha OCHOBi MaTEMaTHUYHOTO anapary audepeHiiialbHUX IepeTBOpPeHb. PO3BUHYTI Ta
PO3pO6JIeHi HOBI METOIM PO3B’SI3aHHS HEJHIMHUX 3BUYaliHUX IU(epeHLialbHUX PiBHSIHb, HEJIHIMHAX KpalloBUX
33/1a4 Ta METOJ, AUCKPETHO-aHAITUYHOTO BiloOpakeHHs B 06J1aCTbh 306paskeHb (B CIIEKTPaJIbHy MO eJIb) BUXiAHO]
HEJIIHIHOI MaTeMaTUYHOI MOJieli Pyxy JIA Ipy BUBELIEHHI y 3aJlaHi TepMiHaIbHi yMOBU. PO3BMHYTO MeTO],
OCHOBHUX Au(epeHIialbHIX [IEPETBOPEHD B 00JIACTi 3aCTOCYBAHHS 1O PO3B'sI3aHHSI HEJIIHIMHUX 337134
ONTUMAJIPHOTO K€PYBaHHS 6araToeTarnnHumM pyxom JIA, o ano MOXKIIMUBICTb CIPOCTUTU CUHTE3 aJITOPUTMIB

KEepyBaHHS Ta OTPMMATH iX aHaMiTUYHiN ¢popmi. Po3BuHYTI Ta po3pobieHi HOBI MeTOIy pO3B'sI3aHHS HEJIHIMHUX



33/1a4 ONTUMAJIBHOT'O TEPMiHAJIBHOTO, 6araTOKpUTEPiNHOIO Ta rapaHTOBAHO-aJANITUBHOTO KepyBaHH. Po3BUHYTI Ta
PO3po6JIeHi HOBI METOIY PO3B'sI3aHHSI HEJIiHIMHMX 33724 ONTUMAJIbHOTO KEPYBAaHHS BUKOPUCTAHI JJIs1 CUHTE3Y
ONTUMAaJIbHUX aJTOPUTMIB TEpMiHaJILHOTO, 6araTOKPUTEPIHOrO Ta rapaHTOBAaHO-aJANTHBHOIO KEPYBaHHS
BMBEJICHHSIM aBiallilHO-KOCMIYHOI CUCTEeMU Ha OPOITy, 371bOTOM 3 BUBEEHHSIM Ha 3a[1aHy BUCOTY i IOCAIKOIO

0€3MiJI0THOrO aepOCTAaTUYHOTO JIiTaJbHOTO aNapary.

2. The thesis is dedicated to the evolution of methods for solving non-linear optimal control problems of aircraft
motion based on differential transformations and their application for optimization of multistep delivering of
autonomous unmanned aerial vehicles (UAVs) into desired terminal conditions. The scientific and methodological
base has been developed to ensure the solution of non-linear problems of optimal aircraft motion control based on
the mathematical apparatus of differential transformations. Advanced and developed new methods for solving
non-linear ordinary differential equations, nonlinear boundary value problems and the method of discrete-
analytical mapping into the image area (into a spectral model) of the initial non-linear mathematical model of
aircraft motion at delivering into desired terminal conditions. The basic differential transform method in terms of
its application for solving non-linear problems of optimal aircraft motion control has been advanced, which has
made it possible to simplify the control algorithms synthesis and obtain them in analytical form. New methods for
solving non-linear problems of optimal terminal, multicriteria and guaranteed-adaptive control have been
advanced and developed. The advanced and developed new methods for solving non-linear problems of optimal
control are used for optimal algorithms synthesis of terminal, multicriteria and guaranteed-adaptive control of the
launching of an aerospace system into orbit, takeoff with delivering into desired altitude and landing of an
autonomous unmanned aerostatic aircraft.
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