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RESEARCH OF ROBUST STABILITY OF CONTROL SYSTEMS
WITH M INPUTS AND N OUTPUTS
IN THE CASE OF CATASTROPHE ELLIPTICAL UMBILIC

Abstract. This article is cover the study of control systems with a high potential of robust stability is formed in
class of three-parameter structurally stable mapping (elliptical umbilic) for objects with m inputs and n outputs.
Research of robust stability of control systems based on the construction of Lyapunov function. Lyapunov’s function
is formed as vector-function, antigradient of which is given by velocity vector’s components. Stability region of
steady states of the system is obtained in the form of simple inequations according to uncertain parameters of control
object and selected controller parameters.
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NCCJEAOBAHUE POBACTHOI YCTOMYNBOCTHU CUCTEM
VIIPABJIEHUS C M BXOJIAMH U N BBIXOJIAMHU
B KJIACCE KATACTPO®bI «DJIJIMIITUUYECKASI OMBUJINKA»

Annotamus. J[aHHAS CTAThA MOCBAIICHA HCCICIOBAHHIO POOACTHOH YCTOWYHMBOCTH CHCTEM VIPABICHHA C M
BXOJAaMH U N BBIXOJAMH, C MOAXOAOM K IOCTPOCHHIO CHCTEM YIIPABJICHHA B KJIACCE TPEXIMAPAMETPHUYCCKHUX CTPYK-
TYPHO-YCTOHUMBBIX OTOOPAKCHHUH, MO3BOJLIIONINX YBEIMYUTh OTCHITNAN podacTHOH ycrodunsocTu. Mccmenopanue
pobacTHOH yCTOMYIMBOCTH CHCTEM YIIPABJICHUS OaszmpyeTcs Ha mocTpocHuH (yHKumu JlsmyHoBa. Oynkmma Jsmy-
HOBA CTPOUTCS B ()OPME BEKTOP-(PYHKIMH, AaHTUTPATUCHT KOTOPOI 331a€TCSI KOMITOHCHTAMH BEKTOPA CKOPOCTH CHC-
Tembl. OOIACTh YCTOWYHBOCTH YCTAHOBHUBIIMXCS COCTOSIHHEH CHCTEMBI TTOJIYUCHA B BHAE IMPOCTCHIINX HEPABEHCTB IO
HEOMPEIEICHHBIM IIApaMeTpaM 00bEKTa YIPABJICHI H BEIOHPASMBIM ITAPAMETPAM YCTPOHCTBA YIIPABICHUL.

KmoueBnie cioBa: podacTHas yCTOHIHBOCTD, (PYHKIMA JIAMYHOBA, 3/UTHOTHYCCKAS OMOHMITHKA, TPEXMAPAMCT-
PHUECKHE CTPYKTYPHO-YCTOHYHBBIC OTOOPASKCHHUS.

IMpouecc paszpaboTku KakOro-aTHOO TEXHHYCCKOTO MEXAHM3MA MPEACTABISCT COOOH CIOKHYIO
HAVYHO-TCXHHUCCKYIO mpobnemy. [lpu peanpHOM (QPYHKIHOHHPOBAHHH CHCTEMA MOMKET OTKJIOHATBCSA OT
3aJaHHBEIX, MPOTPAMMHBIX JBWJKCHHH M COBEpIIacT Hekotopble apyrue. OOHOH H3 NPUYUH TaKuX
JCUCTBUM MOTYT CIY)KHTh HAJTHYUC HEOONBIIMX OTKIOHCHHH OT HAYaIbHOTO COCTOSHHS 33JaHHOTO
JBWKCHHS, MO0 HATHYUC MATBIX CHII, HEYUTCHHBIX MPH MoJenupoBaHnu cucteM. OZHOW U3 OCHOBHBIX
3a7a4, KOTopas YKEC BO3HHMKACT HA 3TAlC MPOCKTHPOBAHMS CHCTEMBI, SBILICTCS 3aJada OOCCICUCHHS
YCTOWYHMBOCTH UX JBHKECHUH.
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