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OnTtuMajibHOe ynpaBJjieHUue JMHEeHHbIMHI
CTAIIMOHAPHBIMHU CHCTEMAMHU IPOOHOI0 MOPAIAKA C
COCPEI0TOYECHHBIMHU U pacnpeaeTéHHBIMUI
napamMeTpaMu

B pabore wuccinenyercs 3agada ONTHUMAIBHOTO YIPABICHHS IS
JUHEHHBIX  CTAlMOHAPHBIX  CHCTEM  JPOOHOTO  TOPSAAKA, Kak C
COCPEIOTOYEHHBIMU, TaK M C  paclnpeleiE€HHbBIMA  NapaMeTpaMu.
PaccmarpuBaroTcsi 1B€ PpPAa3sHOBUAHOCTH MCCIEIYEMOM 3aJayu: IOUCK
yIpaBJieHUs ¢ MUHUMAJIbHOM HOPMOM MpHU 3aJaHHOM BPEMEHU yIpaBJICHUS
U TOUCK YIPaBJICHUS, OOECIEUMBAIOIIET0 MUHUMAJILHOE BpEeMs Iepexojia
CHUCTEMBbI B 33JIaHHOE COCTOSIHME MPU OTPAHUYCHUU HAa HOPMY yIIpaBJICHUS.
JleMoHCTpupyeTCsi, 4TO 3ajlaua ONTHUMAJIbHOTO YIPABICHHUS MOXET ObITh
CBeJleHa K MpoOiieMeé MOMEHTOB, [JIsi KOTOPOM BBIBOJISTCS YCIIOBHS,
ONPENEISIONIME  BO3MOXKHOCTH €€ TOCTAaHOBKM U Pa3pelIuMoCTb.
Uccnenyercs psii 4acTHBIX CIy4aeB: OJIHO- M JIBYMEPHBIM HHTErparop,
OJIHOMEpHAsi CHCTeMa C COCPEJOTOYCHHBIMH IMapaMeTpamMu OOIIero BHUjA,
MasITHUK JPOOHOTO MOPSAKA U CUCTEMA C paclpeeIEHHbIMH MTapaMeTpamH,
OMHChIBa€Masi ypaBHEHUEM IEepeHOca ¢ JPOOHOM MPOU3BOAHON 1O BPEMEHH.
B nepeuncieHHbIX ciiyyasx 3ajadya ONTUMAJIbHOIO YIPABICHUS pelIaeTCs
SIBHO WU TPOBOAUTCS HUCCJIEAOBAHUE 3aBUCUMOCTH HOPMBI YIPABICHUS U
MUHHUMaJIBHOTO BPEMEHHM MEpeXoja CUCTEMbl B 3aJlaHHOE COCTOSIHUE OT
nokazartesiei ApoOHoro auddepeHupoBaHus B YpPaBHEHUAX JUHAMHKU
CUCTEMbl. AHAIU3UPYETCS KaueCTBEHHAs TUHAMUKA CUCTEM.
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OPTIMAL CONTROL FOR THE LINEAR TIME-INVARIANT
SYSTEMS OF FRACTIONAL ORDER WITH LUMPED AND
DISTRIBUTED PARAMETERS

In this paper optimal control problem investigated for the linear time-
invariant systems of fractional order with lumped and distributed parameters.
Two types of the problem considered: the search for control with minimal
norm at given control time and the search for control providing minimal time
of system transfer into final state at given control norm restriction. It’s
demonstrated that optimal control problem can be reduced to the problem of
moments. For the last one the conditions obtained which define possibility of
the problem setting and problem solvability. Some special cases
investigated: one- and two-dimensional integrators, one-dimensional lumped
system of general view, pendulum of fractional order and system with
distributed parameters defined by transfer equation with time derivative of
fractional order. In these cases the optimal control problem solved explicitly.
The dependencies of control norm and minimal time of system transfer into
final state from fractional differentiation indices in equations of system
dynamics. Qualitative dynamics of systems analyzed.



