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1. METOJIY CMHTE3Y OIITUMAJIbHOTO KEPYBAHHS IETEPMIHOBAHUMU CKIATEHVUMU JVHAMIYHVMUA
CHUICTEMAMMU 13 PO3TAJIY;KEHUMY TPAEKTOPISIMU PYXY

2. Methods for the synthesis of optimal control of deterministic compound dynamical systems with branching
trajectories of motion

Pedepar:

1. Inceprarlist pUCBAY€HA PO3BUTKY METO/iB ONTMMAaJILHOTO KEPYBAHHS PO3PUBHUMHU CUCTEMAaMU CTOCOBHO iX
3aCTOCYBaHHS [iJ1s1 PO3B'sI3aHHS 337124 ONIePAaTUBHOIO CUHTE3Yy HEOOXiTHUX, TOCTATHIX, HEOOXiTHUX i TOCTAaTHIX YMOB
ONTMMAaJIbHOCTI PO3TrayIy>KEHUX TPAEKTOPIN i KePyBaHHS CyYaCHUMU Ta NMEPCIEKTUBHUMU CKIIaJE€HUMU
IVHaMiYHUMU cucTemMaMu. Po3po6sieHO MeTo, IPeICTaBIeHHSI MaTeMaTUYHOI MOJieJli pyXy CKJIaeHOi JUHAMIYHO]
CHUCTEMMU Y BUIJIAM] MaTEMAaTUYHOI MOZEJIi PO3PMBHOL MHAMIYHOI CUCTEMU 3i 3MIHHMMU Y MOMEHTHU CTPYKTYPHUX
[IepeTBOPEHb PO3MIPOM BEKTOPIB CTaHy Ta KepyBaHHS. , [locimpkeHa Ta BUpillleHa HayKoBa [IpobjiemMa po3poodKu
YMOB OIITUMaJIbHOCTI, 110 JIalOTh ONKC Habopy omnepaliiil i mpaBu ix yepeyBaHHs, sIKi € OCHOBaMU OIepaTUBHOIO
CHHTE3y ONTUMAJIbHOTO KEPYBaHHS CKJIAIEHUMU IUHAMIYHAIMU CUCTEMAMHU, SIKi IEPEMIIIAIOTHCS 110 PO3TANYKEHUM
tTpaekropisim. CpopmynboBaHi i moBeneHi y popmi OCHOBHUX TeopeM HeoOxiliHi, JOCTaTHi, HeoOXifHi i mocTaTHi

YMOBU OINTMMAaJIbHOCTI YIIPaBJIiHHS NETEPMIHOBAHOIO CKJIAIEHOIO IUHAMIYHOK CUCTEMOIO, IO NEPEMIIAETHCS IO



PpO3rasyXeHill TpaeKTopii 3 JOBIJILHUM CXEMOIO PO3raly’K€Hb. 3 OCHOBHUX TE€OPEM BUBEEHI HACIIIIKY [JI5
HaNOi/IbII TUIIOBUX IPAKTUYHUX BUIMAMIKIB PO3rayly>KeHHSI TPAEeKTOPI CKIIaJeHUX TUHAaMiYHUX cucTeM. Hacinku

IIpeJCTaBJIeHi Y BUIJISLi MAaKCUMAaJIbHO IiITOTOBJIEHOMY JJ1s1 PO3POOKM Ha iX 6a3i 004MCII0BaIbHUX aJITOPUTMIB.

2. The thesis is dedicated to the development of methods for the optimal control of discontinuous systems with
respect to their application for solving the problems of operative synthesis of necessary, sufficient, necessary and
sufficient conditions for optimality of branching trajectories and control of modern and perspective compound
dynamic systems. The scientific problem of optimality conditions development describing the set of operations
and rules of their alternation is investigated and solved, which are the basis for the operational synthesis of
optimal control of compound dynamical systems that move along branching trajectories. The necessary, sufficient,
necessary and sufficient conditions for the optimality of the control of a deterministic compound dynamical
system moving along a branching trajectory with an arbitrary branching scheme are formulated and proved in the
form of basic theorems. From the main theorems, we deduce the consequences for the most typical practical cases
of branching trajectories of compound dynamical systems. The consequences are presented in the form of the
most computational algorithms for developing on their basis.
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