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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

MarematnyHi npo6semMu JUHaMiKY, cTabinizanii Ta onTumMisaliii CKIagHUX MEXaHIYHUX CUCTEM

Ha3sBa po6oTH (aHrJI)

Mathematical problems of the dynamics, stabilisation and optimisation of complex mechanical systems

Pedepar (yxp)

O6’eKT mOCTiIKEeHHS — TUHAaMiKa Ta CTiMKiCTh CKJIAIHUX MEXaHiYHMX CUCTEeM “TiJIo - pifjvHa 3 BiJIbHOIO MMOBEpPXHE” Ta BiAMOBiAHI
HEKJIACHMYHI KpaloBi 3afauyi, nudepeHnianpHi Ta pi3HULIEBI CUCTEMHU PiBHSHb, MaTeMaTU4Hi MoJeJi cucTeM KepyBaHHs. Meta
poboTu - mobynoBa MaTeMaTHYHUX MOMEJed MEXaHIYHMX CHCTEM, SIKi MaloTb pe3epByapu 3 pPiIMHOI0, IPYXKHI eleMeHTH,
nepelGyBaloTh Mif BibpauiliHuM, iHEpLUIHUM TOIO HAaBaHTAKEHHSIM; PO3POOKA aHATITUYHUX | YACEJIbHUX METOZIB PO3B'SI3yBaHHSI
HEKJIACHMYHUX KPaMOBUX 337a4; PO3pOoOKa METOXiB aHasizy CTIMKOCTi, pobacTHOI crabimizauii Ta onTuMisalii CKJIaAHUX CHUCTEM
KepyBaHHs. MeTonu mocCiimkeHHs - BapialiiiHi, aCUMITOTWYHI, CIIEKTpasybHi JiHiliHOI anre6pu, ¢QyHKUi JlsmyHoBa Teopii
crifikocri, onepaTopHi Ta iH. OCHOBHUMU pe3yJIbTaTaMU €: LOCIIPKeHO KpaioBi 3afadi 1151 o61acTed 3 Harlepe/, HEBU3HAYEeHOI0
MEJKeIo; II0Ka3aHo, IO B3HAXOIPKEHHS iX PpO3BsI3KiB €KBiBaJIEHTHO BH3HAYEHHIO CTal[iOHAPDHUX TOYOK CIHEIiajJIbHOTO THUITY
(dyHKIiOHAMIB; 3aNIPONIOHOBAHO HAGIIKEHO-aHAJITUYHUI METO, NMOOYIOBM PO3B'A3KiB; MOOYAOBAaHO METOAM PenyKuUil 3amad
IMHAMIKM PiMHY 0 MaTEMaTUYHUX MoAesel y (popMi CUCTeM HEJNHIMHMUX 3BMYAlHUX AUQEpEHIialbHUX PiBHAHD (IPAKTUYHO
BOKJIMBI BUNANKU - 6aKM OXOJIOIKYBadiB SIIEPHUX PEaKTOPiB, PAaKETHO-KOCMIYHMX CHUCTEM, OiOPEAaKTOPM i3 BUPOLIYBAaHHS
MIPOTEiHY); 3alIPOIIOHOBAHO METOAM AOCJIIPKEHHS JUHAMIKU PifVMHU B KOHIYHUX IOPOKHUHAMU; 3HANNIEHO yCTaJIeHI peXumu
PyXy TiZpomMexaHiyHOi CUCTEMH, AOCIIAXKEHO iXHIO CTilKiCTh; PO3BMHYTO METOOM OLIHKM $KOCTi, po6acTHOi crab6imisauii Ta
onTuMizalii cuUCTeM KepyBaHHS; PO3BSI3aHO 33jayi CUHTE3y HENEpPEepPBHUX Ta MAUCKPETHHUX CHUCTEM KepyBaHHSI Ha OCHOBI
CTaTUYHUX Ta AUHAMIYHUX PETyJIATOPIB, SIKi IOHMWKYIOTh Ta MiHIMIi3yIOTbh 3BaXKE€HUI1 piBE€Hb TaciHHS 30BHIlIHIX 30ypEHb; HA OCHOBI
MeTopy PiTija po3B’s3aHO CIEKTpasibHi KpaloBi 3a/layi 3 yMOBaMU CIIPSDKEHHS; 3a[IPOTIOHOBAHO aJITOPUTM PO3PAXYHKY BiJIbHUX
KOJIMBaHb JIOBIJIbHUX 000JIOHOK OOGEepTaHHS, YaCTKOBO 3alIOBHEHUX PiMHOI0, KOJIX 0O0JIOHKA 3HAXOAUTHCS IIif, [Ii€l0 pO3PUBHOTO

HaBaHTa>KE€HHS.
Pedepar (aHrI)

The object of research is dynamics and stability of complex mechanical systems "body - liquid with a free surface" and the
corresponding non-classical boundary problems, differential and difference systems of equations, mathematical models of
control systems. The purpose is to construct mathematical models of mechanical systems that have reservoirs with liquid,
elastic elements, are under vibration, inertial, etc. loads; development of analytical and numerical methods for solving non-
classical boundary problems; analysis of stability, robust stabilization and optimization of complex control systems. Research
methods - variational, asymptotic, spectral linear algebra, Lyapunov functions of stability theory, operator, etc. The main results
are: boundary problems with a free surface; it is shown that finding their solutions is equivalent to determining stationary points
of special type functionals; an approximate-analytical method for constructing the solution is proposed; methods for reducing
the fluid problems to mathematical models in the form of systems of nonlinear ordinary differential equations are constructed
(important cases - tanks of nuclear reactors, rocket and space systems, bioreactors for protein cultivation); methods for
studying the fluid dynamics in conical cavities are proposed; the established motions of the hydromechanical system are found,
their stability is investigated; methods of quality assessment, robust stabilization and optimization of control systems are
developed; solved the problem of synthesis of continuous and discrete control systems based on static and dynamic regulators,
which reduce and minimize the weighted level of extinguishing external disturbances; based on the Ritz method, spectral
boundary value problems with transmission conditions are solved; an algorithm for calculating free oscillations of shells of
rotation, partially filled with liquid, when the shell is under the action of a tensile load, is proposed.
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