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The results of calculating the areas of stability for sensitivity functions defined
structures in the presence of dynamic constraints. The problem of limited sensitivity and
guaranteed covered algorithms practical stability.
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Problem sensitivity is directly related to evaluating the impact of disturbances on
the performance of the real dynamic system and covers a number of problems of

different nature J2. Often it is advisable to sensitivity analysis using sensitivity

functions, defined as derivatives of functions of the state of the parameters under certain
requirements for differentiation. This approach applies to class of problems limited and
guaranteed sensitivity optimization productions including proposed methods to solve
practical stability }4 .

The purpose of research — development of effective methods for calculating
areas of initial conditions for problems of limited sensitivity and guaranteed methods of
practical stability.

Materials and methods research. The paper used mathematical methods of
parametric stability based on the method of comparison in the qualitative theory of
differential equations.

Suppose that for some of the principles defined the structure of the real system in
the form of a parametric model that quite objectively reflects its basic properties,
including the possible dependence on the parameters.

Let nonlinear dynamic object described by a system of differential equations:

%: fota), F(0,60)=0, te T (1)
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with initial conditions
X()}XOZXOQ:! t0=t0(x:, (2)
Designating through p, a set of desired states of the object, and after R, € — the

set of its real condition corresponding parameter value «, write a normal performance

in the form of:

R &3P, acG,. (3)
Sometimes the desired condition of the object (3) provide convenient as follows:
R,&3P,aeG,, (4)

where R, € — set some functional defined on the set of vector states; P, — the set of

admissible states of functionality.
For specifying the conditions described system health (1) use the concept of

sensitivity functions ] . Subject to certain conditions, continuity and differentiation

sensitivity functions are special solutions of the Cauchy problem (for each value «)
derived by direct differentiation of the original system (1).
If the variation in the value parameter vector in the vicinity of the estimated value
« is relatively small in magnitude, then the approximate equality:
x(,5+Aa:zx(,&}U(,aLZE-Aa, (5)
where Uqa[,_. — sensitivity matrix functions with elements u$, a: of dimension

nxm, calculated at the point « =« . In view of (5) to reject the expression becomes:

Ax(a:zzm:uqko_(zaj .
j=1
You can also add and expression to reject quality.
To obtain a common practice objectives of sensitivity theory, we distinguish the
productions (3), (4) the class of problems under the form:

RXQ]: PX’RUQ]:Pu’aEGa; (6)

R,& 3P, Ri€ > Pu,acG,. (7)



Here R, €, Ru€ — a set of sensitivity functions corresponding to a particular value
parameter vector « ; P,, P. — set the desired sensitivity function.

Statement of the problem (6), (7) the class of problems relating to design systems
with limited sensitivity, and simple sensitivity analysis here may be to test these
relationships for the calculated value «=«. This problem (7) covers setting and
optimization of the requirements for the sensitivity. To set restrictions were performed
at each step iterative procedure optimization employ a method of practical stability
parametric systems in space function sensitivity.

From these positions can be approached to the problem of guaranteed sensitivity
to initial nonlinear system (1), making its linearization in the vicinity of the settlement
movement.

Results. Done formalization overall performances of common problems of the
theory of sensitivity. For the continuous case of parametric numerical estimates
obtained calculation problems limited sensitivity and guaranteed methods of practical
stability.

Conclusions

Based on practical criteria for stability of parametric estimation algorithms

developed regions of initial conditions for sensitivity functions associated with

designing tolerant control systems.
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lIpuseoenwvr pezyromamol pacuema obracmei ycmouduusocmu OJs QYHKYUll
YYBCMBUMENTbHOCMU 68  3A0AHHbLIX ~ CIMPYKMYpPAx Nnpu  HAIUYUU  OUHAMUYECKUX
ocpanudenuti. Paccmompenvl nocmanoexku 3a0au 02panutenHol u 2apaHmuposasHoll
YYBCMBUMENLHOCMU, — KOMOPble — OXBAMBIGAIOMCS  ANOPUMMAMU  NPAKMUYECKOU
YCmMou4yu8oCcmu.

DyHKyuu YY6CMEUMEIbHOCIMU, NAPDAMEMPbl, G03MYULCHHA MPACKMOPUs,

npakmuieckasn ycm OUYUBOCHb.

Haeseoeno pezynomamu  pospaxynxy obracmeu cmitikocmi O0nsi  QyHKYiu
YYmMaueocmi Y 3A0aHuxX CMPYKMypax 3d HAA6HOCMI OUHAMIYHUX — O0OMedCeHb.
Poszensnymo nocmanosxu 3a0au obmediceHOI ma 2apaHmosanoi 4ymaueocmi, wo
OXONIIOIOMbCA ANOPUMMAMU NPAKMUYHOT CIMIUKOCTI.

Dynkuyii uyymaueocmi, napamempu, 30ypeHa mMpPACKMOpPIia, NPAKMUUHA

CMIUKICMb.

The results of the calculation of stability regions for sensitivity functions defined
structures in the presence of dynamic constraints. Considered problem statement and a
guaranteed limited sensitivity covered algorithms practical stability.
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