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2. Models of terminal state and their using for the problems of analysis and syntheses of control systems

Pedepar:

1. O6'exT mocnimKeHHs -~ PYHKLIiOHAJIbHI IUHAMIYHI MOJiesli cucTeM KepyBaHHS. LIinb gocmimkeHHs - po3pobka
HOBOTO KJacy (PYHKIiOHAJIbHUX AMHAMIYHUX MOJieJsiel JIiHIHYX i HesliHIMHUX 6araToMipHUX cucTeM i 1oOyI0BaHUX
Ha ixHi}1 OCHOBI PYHKIIOHAIBHUX (POPM METOIiB ONITUMAJILHOTO i TEPMiHAJIBHOTO KEPYBAHHSI, aHAJIi3y 4yTJIUBOCTI,
KOBapialjifiHoro aHanisy. MeTonu NOoCaiIyKeHHs - MaTEMaTUYHUI aHaJli3 Ha OCHOBI IndepeHLiaJbHOrO 1
iHTerpasibHOro 064YMCJIeHb, MATPUYHOI anredbpu, Teopii iMOBipHOCTEN | MaTeMaTUYHOI CTaTUCTUKH, TEOPii
OIITMMAaJIbHOTO KEPYBAHHS, TEOPii aBTOMAaTUYHOIO KEPYBaHHS, TEOPIi €JIEKTPUYHMX MAIIVH | arnlaparis,
rifTpoMexaHiky; KOMII'IOTEPHE MOZEJIIOBaHHS 3 BUKOPUCTAaHHSM Cy4YaCHUX CUCTEM aBTOMAaTU3allii MporpamyBaHHS i
IIaKeTiB iMiTaniiiHOro MozesI0BaHHs. BusHayeHnit HOBUH 3acCi6 17151 ONMCY TEPMiHAIBHUX AUHAMIYHUX
IvdepeHLiaJbHUX CUCTEM, Ha3BaHMI «MOZeJIb KiHIIeBOTO CTaHy». Mopesli KiHIieBOro cTaHy 6ylyl0TbCSl Ha OCHOBI
NepexigHUX MaTPULUb i TaK 3BaHUX IIEPEMIHHUX KiHILIEBOTO CTaHY, 3MICTOM SIKUX € IIPOTHO3HI 3HAaYEHHS KiHLIEBOTO
CTaHy HEKEPOBAHOI'O PyXy CUCTEMH, IO MA€ IESIKUM CTaH Y Cy4aCHUM MOMEHT. MogeJli KiHLIeBOr0 CTaHy BU3HAYEHI

D715 JTiHIMHYX 6e3lepepBHUX, JIiHIHHNX 6e3MlepepBHUX 3 PO3PUBaMU PillleHb y 33aHi MOMEHTHU 4acy, 6e3lepepBHUX,



JIiHIAHUX 3 JU(ePEHLIOBAaHUMU HEJIIHINHOCTSIMU CUCTEM 3 JUTMBHUMU KEPYIOUMMU BIUIMBAMU i MOXJIMBUMUA
IOJATKOBUMHU ayrebpaidHUMU o6MeskeHHSIMU. [1py IbOMy BUKOpHCTaHe BU3HAYEHHs MepexifnHoi MaTpULli AJ1s
HeJliHilHO] cucTeMHU i cr1ocib ii 064YKnCceHHs 110 MOJieli CTaHy AJis JudepeHLiaIbHUX CUCTEM 3 AIUTUBHUMU
KEPYIOYMMMU BILUIMBaMU, OTpYMMaHi AsiekceeBuM B.M. Ha 0CHOBI 3acTOCyBaHHS MOZEJeN KiHIIEBOTO CTaHy
PO3pO6JIeHI HOBI METOIM ONTUMAJIbHOTO KEPYBAHHS 1 aHaJli3y 4yTJIMBOCTI KiHLIEBOTO CTaHy 1S JIHIMHUX
HEeCTallioHapHUX CUCTEM, METOJ, TePMiHaJIbHOTO KepyBaHHS i KoBapialiiHOTro aHasi3y [ 6araToMipHUX
HeJIiHIHUX gudepeHliaIbHUX CUCTEM i3 IJIalKUMU HEeNiHiHOCTIMU. YCi po3po6sieHi MeToIU NoBeeHi 10
YMCEJIbHUX aJITOPUTMIB i KOMIT'IOTEPHHUX [Iporpam. MeToq, TepMiHaJIbHOTO KePyBaHHS, HA3BaHMUM «METO[ KiHIL[€BOTO
CTaHy», TOCJIiIKEHUN TEOPETUYHO | KOMII'FOTEPHUM MOJIEJIIOBAaHHSIM Ha 33/1a4axKepyBaHHS OJUHAIATbMA
6araToMipHUMU 06'€KTaMU 3 Pi3HUX 00J1aCTe JIONICHKOI MisSIBHOCTI - eJIeKTPOeHEePTeTUKY, TiipoMexaHiKy,

OpratizalillHOro KepyBaHHsI, XiMi4HOiI KIHETUKU, KEPYBAHHS PyXOMUM O0'€KTOM.

2. The object of study are control systems’ functional dynamic models. The purpose of the study is to develop a
new functional dynamic models’ class of linear and nonlinear multivariate systems as well as built on their base
functional forms of optimum and terminal control methods, of sensitivity analysis and covariance analysis.
Methods of research are the following: mathematical analysis based on differential and integral calculuses, matrix
algebra, theories of chances and mathematical statistics, optimum control theory, autocontrol theory, theory of
electrical machines and devices, hydromechanics; there was also used a computer modeling with the help of
modern automation programming systems and simulation modeling packages. A new facility for descripting
terminal dynamic differential system is detrmined in the study. And it is named the «model of terminal state».
Models of terminal state are built on the base of transitional matrixes and so called variables of terminal state. This
variableshave the sense of predicted values of terminal state for uncontrolled moving of a system with a some
condition at a certain moment. Models of terminal state are determined for linear continuous systems, linear
continuous systems with solution breakups in given moments of time, nonlinear ones with differentiated
nonlinearities. All the systems have additive control and may have additional algebraic restrictions. Herewith a
determination of transitional matrix for a nonlinear system and the way of its calculating by the model of state for
the differential systems with additional controlling influences derived by V.M Alexeev were used. Such new
methods as the method of optimum control and terminal state’s sensitivity analysis for linear non-stationary
systems and the method of terminal control and covariance analysis for multivariate nonlinear differential systems
with smooth nonlinearities were designed on the base of terminal state model’s application. All suggested methods
are carried to numerical algorithmsand computer programs. The method of terminal control named «method of
terminal state» was theoretically investigated and tested by computer modeling on the problems of controlling
eleven multivariable objects taken from different spheres of human activity such as elecrric power engineering,
hydromechanics, management, chemical kinetics and moving object control.
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