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Purpose. To develop a method for identifying mathematical models of control objects as a part of an adaptive management
system for preparatory processes before ore processing.

Methodology. The methodological ground of the research is the classic position and the fundamental works by foreign and
domestic scholars, statistics, and the results of authors’ research. Methods of fuzzy set theory, comparative analysis of abstraction,
and generalization of scientific experience of modern theoretical research studies, systematic and comprehensive approach are
applied in the study. The effective operation of industrial technological complexes characteristic of the mining and processing in-
dustry involves solving a wide range of operational automatic control tasks.

Findings. Technological processes of reducing material coarseness such as crushing, grinding are the most resource-intensive
operations of the mining and processing industry. Therefore, the use of the most effective systems of operational management of
these processes is essential in modern conditions of operation of a mining and processing enterprise. A methodological approach
to assessing the parameters of the linear parts of the control object model from the input parameters and the correspondence of the
process values at the output of the control object are proposed. The analysis made it possible to determine and implement a man-
agement system for ore-shingle mills at an industrial enterprise.

Originality. For the first time, the study proposes to solve the main problems of identifying the corresponding structure of a real
object and the structure of a model, determining the nonlinear static characteristics of an object. This allows one to create effective
systems with a fairly universal method for identifying the control object.

Practical value. The method is distinguished by high rate of selection of information about an object. It allows determining the
parameters of the linear parts and the structure of the nonlinear part of the model. The identification method described in the
article was tested when developing and implementing control systems for ore-peeling mills IWG 55 x 75 at SevGOK MPP.

Keywords: identification method, nonlinear and non-stationary control object, adaptive systems, mining and processing integrated

plant

Introduction. Crushing and grinding are widely spread
technical processes for ore processing [1]. That is why effective
operation control of these processes is a vital task. However,
there are essential difficulties in solving this problem, since
crushers and drum mills are considered nonlinear and non-
stationary control objects, which are characterized by the sub-
stantial time response. Moreover, useful information signals
about these control objects are exposed to high frequency
noises. In such conditions, it is expediential to apply adaptive
control systems. State-of-the-art means of information pro-
cessing and control provide implementation of control algo-
rithms practically of any degree of difficulty in real time scale,
and the main challenge in performing adaptive control is to
meet the conditions of quasi-stationarity.

Given these considerations, identification method of prepa-
ratory processes control should meet the following requirements:

1) provide high rate of selecting operational information
about an object;

2) have versatile features as regards to the object structure;

3) take into consideration nonlinear elements as a part of
the object;

4) exhibit characteristics of weak-signal sensitivity to inter-
ference actions.

Literature review. Effective exploitation of industrial and
technical complexes typical for mining and processing indus-
try involves solutions of a wide range of automatic operation
control tasks, wherein identification of dynamic non-station-
ary control objects is one of them.

Many classic works are concerned with solving this task,
among which are those written by P.Eykhoff, A.Sage,
L.A.Rastrygin, D. Grop, N.S. Raibman and others. Though,
all the calculating procedures described in the works are based
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on strict limitations performing of which in practical condi-
tions of processing mills are considered impossible [2].

Many known engineering methods such as processing of
acceleration curve-fitting are oriented on the linear models of
low order. As to non-parametric models such as patch models
|3] or neuron nets [4], being versatile in the sense of their
structure, they demand significant time for adjusting, which
makes them of low use for identification inertial non-station-
ary objects [5]. At the same time, it is known that crushing and
grinding facilities as controlled objects are considered nonlin-
ear, non-stationary and highly inertial objects [6]. That is why
in such conditions successful solving of identification tasks is
possible on the basis of merging strict mathematical methods
of information processing with engineering approaches to
forming initial data that has brought to the approach described
in this paper [7].

Problem description. A mathematical model of an object
for the definite control channel (e.g. for a drum mill, self-
grinding for channel “speed of a feeder belt — active power of
a driving motor”) is given as the following scheme (Fig. 1).

In the scheme: W (a,, a,, ..., a,) is a linear operator depen-
dent on n parameters a,, a,,..., 4,, demonstrating inertial
characteristics of the performing mechanism and the object; ¢
(x) is a nonlinear chain without inertia; W(b,, b,,..., b,,) is a
linear operator dependent on the parameters b,, b,, ..., b,, and
demonstrating inertial characteristics of the control object,
channels of gathering and transmitting information. It is as-
sumed that the order of linear operators W, and W, is known.

When performing processes u(#) and z(z) on object input
and output given in the interval 0 + 7, it is required to identify

parameters of linear parts a, / =L,n; b, k =1,m and the form of
nonlinear function ¢(x).

Solution procedure. The principle which forms the basis for
solving the task set, is that parameters of linear parts of the
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Fig. 1. Structural scheme of the controlled object

model a, / :1,7; b, k :1,7m should have the values whereas
the same values of process x(#) correspond to the same values
of process y(f). For the given values of the parameters a,

I=Ln; b, k=1,m, processes x(f) and y(¢) can be obtained by
transformations of known u(7) and z(7), i.e.

x(t)y=W(a,a,....a,)-u(t); y(t)=W;'(b,b,...h,) z(?).

After discrete time sampling, the degree of correspon-
dence of the values of processes x(#) and y(7) can be done with
the help of sample correlation ratio n,,. Thus, the solution of
the task of identification reduces to optimization problem

nxy_)nt}?'x' (1)

It is required to identify such values of parameters g,

I=1nm b, k=1,m that sampling correlation ratio m,, will
reach its maximum.

Problem solving. Before solving the problem (1), stated ref-
erences of implementation of the processes u(?), z(f) given
within the interval 0 + 7 have the form of discrete equidistant
reports u;, z; i = 1, p with time-based step Ar= T/p, and operat-
ing range of change of process x(7) is divided into .S intervals

(groups) with step /1 = (X;ux — Xmin)/S- Let ussetx; j=1,5 asa
midpoint of the j* interval, where j is an interval (group) num-
ber.

Then, the problem of identification is solved following the
given algorithm: _

1. Some initial values of the parameters a, [=1n; b,

k=1,m are set.
2. The process of transformation of discrete process u; is
done by operator w;

x; =W(a,,a,,...,a,)-u;, i=1p.

3. Inverse transformation of discrete process z; is done by
operator W;!

yi:W2_l(b|sb2"-'abm).zia i:Lp'

4. Obtained massify; i = E is divided into § groups which
correspond to the intervals x; j=1,5.

5. For each j" group (j = I,S), a group mean Y; and dis-
persion D; are calculated.

6. Intergroup, general dispersion and sampling correlation
ratio ), are calculated.

7. Calculations according to points 2—6 are repeated for

each new values of parameters a, / =1,n; b, k=1,m until for a
certain optimal set of parameters a;,a;,...,a,, b,b;,...,b,,
the maximum value of sampling correlation ratio ,, has been
obtained.

The obtained optimal values of parameters 4},4d;,...,a,,

br,by, ..., by, which provide maximum n,, will be the result of

identification. Besides, correlation of class marks x; j =15
and group mean y; j=1,5, with optimal values a;,a3, ..., q,,

b',b;,.... b, is considered an estimate of non-linear static
characteristic y = o(x) (Fig. 1).

The process of finding parameters a,, a,, ..., a,, b, b, ...,
b,, is carried out by one of the optimization methods (for ex-
ample, by the method of descent in coordinates, and when the
amount of parameters is small, by the method of simple
search).

It is obvious that when performing the identification pro-
cedure, there is a need to provide adequate variability of the
input action on object u(r), preferably throughout the whole
operating range of its change.

Besides, process u(¢) in the interval 0 + 7 should contain
the repeated value of the input action, for example, as given in
Fig. 2, a.

Otherwise, as given in Fig. 2, b, as an example, the prob-
lem will have a set of solutions since for any parameter set a;,
a, ..., a,, by, by, ..., b,, an intergroup dispersion will be close to
zero, and selective correlation ratio — close to 1. If there is any
possibility to change the input action purposefully in the whole
operating range, then the method can be activated by reducing
time interval 0 + 7' ( Fig. 2, b)

Fig. 3 demonstrates the scheme of the simulation experi-
ment aimed at evaluating response of the described identifica-
tion method to high frequency interferences being active at the
output of an object.

To be specific, control object (CO) was a series connection
of linear relaxation chains with transmitting functions

Wi(p) =(ap*+ap+ 1) Wy(p)=(bp+1)",

and with static characteristics y = ¢,x? + ¢,x + ¢,. Action u(?),
which corresponds to Fig. 2, b, was applied to CO input. Inter-
ference action f(#) was imitated on CO output. Therein, cen-
tered stable process f(#) had high frequency (relatively to the
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Fig. 2. Possible types of the input action on the object
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Fig. 3. Scheme of the simulation experiment

object’s own frequency) broadband spectrum and saleable
mean square deviation. As a result of the identification in ac-
cordance with the described algorithm, values of parameters
a,a,b, were evaluated. Correspondent estimates are designated
as a;ayb;.

The dependence of parameter evaluation error

|a—a*| |a —a*| |b+b*
P 1 O e B |

on a mean square deviation of
aq ) by

interference o; obtained as a result of the experiment is given in

Fig. 4. Herein, o, which characterizes interference intensity is

calibrated as a percentage of the whole range of changes z(7) in

the monitored interval 0 + T

The obtained dependence (Fig. 4) demonstrates that the
identification method is applicable when interference intensity
is up to 7 % from the entire range of output signal that is an
evidence of its high-noise immunity.

Practical implementation. The identification method de-
scribed in this paper was applied when developing and imple-
menting control systems for mills of IWG (MPT') 55 x 75 type
in conditions of the Northern Mining and Processing Plant
(MPP) “SevGOK?” [8].

Experimental research on identification of the mills of
MPT 55 x'75 type operating at stage 2 was done in the condi-
tions of MPP “SevGOK?”. Therein, the object structure was
accepted to be attributable to Fig. 5. During the experiment
mean driver power P and the signal from electronic filtering
device A4, were fixed directly proportional to intensity of ore
load variation. In accordance with the procedure described
above, by controlling the feedstock the mill was fed with at the
beginning and then discharged.

0,15
0,1

0,05—T—

v

| | |
5 10 15 O

Fig. 4. Dependence of the relative inaccuracy of the method &
on intensity o5

R I~ N

Fig. 5. Enlarged schematic structure of the identification object

The processes of signal change P(7) and A(?) fixed therein
are given in Figs. 6, 7. Thus, signal of mean power P was an
argument for criteria A.

The main tasks of identification were as follows:

1. To identify structures of a real object relevant to the
model structure (Fig. 1).

2. To identify nonlinear static characteristic of the object
to use it in the obtained information about its structure when
organizing optimal search of the criteria maximum.

3. To evaluate the response rate of the linear part of the
model.

A prior assumption was that a structure of the slow-re-
sponse part of the system (Fig. 5) corresponds to the simplest
transfer function: W, = (T, + 1)7!. The processes P(7) and Ag (D)
were processed by electronic digital computer “DLIBM” ap-
plying the program in accordance with the given above proce-
dure. Fig. 6 demonstrates the results of identification of static
characteristic 4;(P). The best coincidence of curves 4;(P) and
Apn(P) has been reached through time constant of inertial part
T = 2.38 min. Divergence of curves A;(P) and A;;(P) can be
explained by change in coarseness of grading of the material
inside the mill after embodiment of “feeding — discharge”
cycle in the process of identification. The result of identifica-
tion is static characteristic of nonlinear part A*(P) = [4;(P) +
+ Ap(P)]/2 shown by dashed line in Fig. 8. In this case, esti-

1

L9 =
mate 8 | {[A*(P)—A,(P)]2 /(P)}zdP was 0.03 that is the
1.72

Mw

2,0 i

1,8

20 40 60 t, minutes

Fig. 6. Processes P(t) obtained during the experiment done on
the mill of MPI" 55 x 75 type at MPP “SevGOK”

Al Al

60  t minutes

20 40

Fig. 7. Processes Ay(t) obtained during the experiment done on
the mill of MPI" 55 x 75 type at MPP “SevGOK”
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Fig. 8. Static characteristics of the mill of MPI' 55 x 75 type
obtained as a result of identification

evidence of the correspondence of the chosen model structure
to the real object.

The obtained dependence of the oscillation strength on
mean power A*(P) can be used for computation a dependence
of intensity on filling degree o, if in its turn, dependence P on
o is known. For the mill of MPT 55 x 75 type three measure-
ments of the in-mill filling degree and correspondent to them
values of mean power: 36 % — 1.700 kWt; 41.05 % — 1.836 kWt;
45.1 % — 1.890 kWt, were made. For these three measure-
ments approximation of dependence P(¢) were done within
the range of filling: 36—45 % by polynom of the second power,
i.e. P=ag’+ bo +c, where a =—1.2884; b= 126.46; c =—1183.
This dependence P(o) is shown in Fig. 9 with the approxima-
tion assemblies. Now, using the dependences A*(P) shown in
Fig. 8 and P(¢) shown in Fig. 8, there is no difficulty in obtain-
ing dependence of oscillation intensity A* on filling degree ¢ by
excluding parameter P.

This dependence is given in Fig. 9. It has well expressed
extremum — maximum. It is practically symmetric relatively
an indefinite value of ¢* and comparatively fast wanes with off-
setting ¢ from point ¢*. The obtained dependence A*(p) was
approximated by several curves of the appropriate form: 4, =
=a@*+ b + ¢ — by the second order polynom; 4, = (ag*+ b +
+ ¢)7!, where A = 4ac — b* > 0 — the function inverse to the
second order polynom; A; = @*/[(p — b)> + a’] + ¢, where
a >0 — witch of Agnesi; 4 =% e [— -M 2/202}
the curve of frequency function of the normal law of distribu-
tion. The initial data were twelve points of the dependence

A (o), i.e. pair (Ai<pi)i=m (Fig. 10). The approximation
problem was formed as follows

2
J :12[/4,- - f(ab.c,q;)P *f;‘;}

i=1

where f(a, b, c, ¢;) is a function approximating dependence
A*(p). For four functions listed above the minimal value of the
criteria for the second order polynom was taken J, =431 - 107,
for the inverse function — J, = 384 - 107, J; =311 - 10~ for the
witch of Agnesi; J, = 254 - 10~ — for the normal law of distri-
bution. As min(J/,, J5, /3, J;) =J4, and taking into consideration
the positive results of experimental dependence A(p) (Fig. 10)
upon the criterion x> on correspondence to the normal law of
distribution, we can assume that regularities of the formation
of statistic dependence being monitored A(¢p) have stochastic
nature.

36 38 40 42 44 46 %

Fig. 9. Dependence of the mean power and optimization crite-
rium @

A A
mA

36 38 40 2 4 6%

Fig. 10. Dependence of optimization criterium on the filling de-
gree ¢

Here, attention should be drawn to the results of the re-
search given in [9], according to which there are parametric
excitation of load fluctuations when the mill drum rotating.
Moreover, it is shown that the fluctuations appear in a narrow
range in the mill filling with the constant amplitude. At the
same time, according to the research done with the consider-
ations on random character filling in distribution diagram for-
mation on the basis of multifrequent model, the analogous
dependence is described by Gauss curve as that observed in
practice A(op) (Fig. 10).

Conclusions. Technological processes for reducing the size
of the material, such as crushing, grinding are the most re-
source-intensive operations of the mining industry. Therefore,
the use of the most effective operational management systems
for these processes is essential in the current conditions of the
mining and processing enterprise. The purpose of this publi-
cation is to develop a method for identifying mathematical
models of control objects as part of an adaptive control system
for preparatory processes before ore dressing.

Unlike the existing methods requiring substantial comput-
ing power, the proposed technology uses immediate calcula-
tion which considerably reduces requirements to the compu-
ting.

Besides, the proposed technology ensures higher qualita-
tive and quantitative indicators of the outcomes data process-
ing, including:

- higher accuracy of delimitation;

- high stability of results.

The identification method presented in this paper is rather
versatile. It suggests comparatively quick filtering information
about an object and has good error-rate performance.
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MeTtoa inenTudikamii HeTiHIAHUX TUHAMIYHIX
00’€KTiB KepyBaHHS MiATOTOBYMMH NPOIIECAMH
nepen 30arauyeHHsIM Py
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Meta. Po3poOka Merony iaeHTU(IKaLil MaTeMaTUUHUX
Mojeeil 00’eKTiB KepyBaHHS Yy CKJIadi alalTUBHOI CUCTEMU
YIpaB/IiHHS MiATOTOBYUMU TpoliecaMu Mepes] epepoOKoio
pynu.

MeTtoauka. MeTo1010riYHOI0 OCHOBOIO TOCIHIIKEHHS €
KJIaCMYHAa MO3ULis Ta (PyHIaMeHTaJIbHi Ipalli 3aKOPJIOHHHUX i
BITYM3HSHUX YYSHUX, CTATUCTUKA, PE3yJbTaTU aBTOPCHKUX
JOCTiIKEeHb. Y DOCTiIKEHHI 3aCTOCOBaHI METOIU Teopii He-
YiTKUX MHOXWH, TOPiBHSIBHUI aHalli3, abcTpakiiii Ta y3a-
TaJlbHEHHsI HayKOBOTO JOCBidy Cy4YaCHUX TEOPETUYHMX [10-
CJIiKeHb, CUCTEMHMI i KOMIUIeKCHU# minxia. EdexTuBHa
eKCIuTyaTallisi BAPOOHUYO-TEXHOJOTIYHMX KOMILUIEKCIB, IO
XapakTepHa [UIsl TipHUYO-30arayyBajibHOI MPOMUCIOBOCTI,
nepenbdayae BUPILIEHHS LIMPOKOro KoJjia 3aBAaHb aBTOMa-
TUYHOTO YIPABJIiHHSI.

PesynbTaTi. TexHosOrUHI Mpolecu 3HUXKEHHS TpyooCTi
marepiaiy, Taki SK IpoOJIeHHS, MOAPIOHEHHS, € HAOLIbIL pe-
CYPCOEMHUMM OIepallisiMd TipHUYOA00YBHOI i1 MepepoOHOi
MpoMUCIOBOCTi. TOMy BUKOPUCTaHHS HANOITbIL €(heKTUBHUX
CHUCTEM ONEpPaTUBHOIO YMPABIiHHS LIUMU MpoliecaMu Heoo-
XiTHe B Cy4aCHMX YMOBaX eKCIuTyaTallii ripHu4o-30arauyyBaib-
HOro KoM0OiHaTy. 3anpornoHOBaHO METOAOJOTIYHMIA TiAXia 10
OLIIHKY MapaMeTpiB JiHIHHUX YaCTUH MojIesi 00 €KTa yIpaB-
JIIHHSL 32 BXiIHUMM IapaMeTpaMM i BiAIIOBIAHOCTI 3HAYEHb
Mpoliecy Ha BUXO/i 00’ €KTa YIpaBIiHHS. AHaJTi3 JO3BOJIUB BU-
3HAUMTHU Ta BIPOBAAWTU CHCTEMY YIIPABIiHHSI PyJIHO-4Yepe-
MMYHUMU MJIMTHAMU Ha TIPOMUCIIOBOMY TTiATIPUEMCTB.

HaykoBa HoBU3HA. Yriepiiie B TOCTiIXKEHHI MPOMOHYETh-
CsI BUPIIIIUTH OCHOBHI ITpo0JieMn ineHTUdiKallii BinmoBimHol
CTPYKTYPU peaIbHOTO 00’ €KTa Ta CTPYKTYPU MOAENi, BU3HA-
YeHHST HEeMHIMHUX CTaTUYHUX XapaKTepUCTUK 00’ekTa. Lle
JI03BOJISIE CTBOPIOBATH €(DEKTUBHI CUCTEMHU 3 TOCUTh YHiBEP-
CaJTbHUM METOIOM ineHTudiKarlii 06’ eKkTa yrpaBIiHHSI.

IIpakTyHa 3HauMMicTh. MeTON BiPi3HSIETHCS BUCOKOIO
LIBUIKICTIO BUIiZIEHHS iHbopMallii mpo 06’ekT. Lle no3Bossie
BU3HAuyaTy MapameTpu JiHIHHUX YaCTUH i CTPYKTypy Helli-
HillHOI yacTHU Mofesi. Onucanuit y podboTi MeTo ineHTH-
(ikarii 6yB BUIIpoOyBaHMii TPy PO3pOOIIi Ta BMIPOBAIKEHHI
CHCTEM YTIPaBIiHHS PyIHO-LIEeTylIWIbHUMU MilnHaMu IWG
55 x 75 B ymoBax [liBriunuii '3K BIIII.

KimouoBi cioBa: memoo idenmughixauii, Heniniinuii i He-
cmauyioHapHuil 00°ekm ynpaeninus, adanmueHi cucmemu, 2ip-
HUY0-30aea4y8anvHull KOMOIiHam

Meton uaeHTHGUKAIMHA HEJTMHEHHBIX
JMHAMHYECKMX 00bEKTOB YNpaBJeHHs
MOJArOTOBUTEIbHBIMH MPOIECCAMH Mepe
oOorameHneM pya

H. B. Hosuyxkuii, B. B. Caecapes, A. B. Maauenko

HaumnoHanbHbI TeXHUYECKUI YHUBEPCUTET «/IHEmpoBcKas
MOJIUTeXHUKay, T. JIHenp, YkpanHa, e-mail: vvgnat@ukr.net

Ieab. PaspaboTka mMeTona uaeHTUMUKALMA MaTeMaTh-
YeCKUX MOJENIel 00BEKTOB YIIPABICHUS B COCTaBE alalTHB-
HOIA cHUCTEMBI yMpaBJIeHUsS] TTOATOTOBUTEIbHBIMU TIpoLiecca-
MM TIepe TepepadboTKOM PyIbL.

Mertoauka. MeTon0J0TMYECKOl OCHOBOM MCCAeTOBAHUS
SIBJISTIOTCSI KJTaccdecKast TO3ULIMS ¥ (hyHIaMEHTaIbHBIE TPYIbI
3apyOeKHbIX U OTEUYECTBEHHBIX YUYEHBIX, CTATUCTUKA, PE3YJib-
TaThl aBTOPCKMX MCCIIeNoBaHU. B rccaenoBaHy MpuMeHEHbI
METOIbI TEOPUU HEYETKMX MHOXECTB, CPAaBHUTEJIbHBIM aHa-
JIU3, aOCTpaKIMU ¥ 00O0OIIEHNEe HayYHOTO OITbITa COBPEMEH-
HBIX TEOPETUYECKUX MCCIIENOBAHUIA, CHCTEMHBII U KOMITJIEKC-
HBII oaxon. DddeKTUBHAS SKCILTyaTalusl IPOM3BOICTBCH-
HO-TEXHOJIOTMIECKMX KOMIUIEKCOB, XapaKTepHasl Ul TOPHO-
000TaTUTEIBHOI TIPOMBIIIJICHHOCTH, TIPEAIOIaracT peileHre
IIMPOKOTO KpyTa 3a/1ad aBTOMaTUIECKOTO YITPABJICHMSI.

Pesyabrarel. TexHosormueckue MpOLIECChl CHUKEHMS
rpyboCTH MaTepuaia, Takue Kak ApoOieHue, n3MelIbueHue,
SIBJISIIOTCSI HanboJiee pecypCOeMKUMM OIepalusiMU TOPHO-
NoObIBaOIIE M TepepabaThiBalONIei TTPOMBILIJIEHHOCTH.
[MoatoMy mncnonb3oBaHue Hambosee 3(PHEKTUBHBIX CUCTEM
OTIEPAaTUBHOTO YIPABJICHUS 3TUMHU MPOIIECCAMU HEOOXOmIM-
MO B COBPEMEHHBIX YCIOBUSX IKCIUTyaTallMi TOPHO-000Ta-
TUTEJILHOTO KoMOWHaTa. [IpemroxkeH MeToI0JOTHYeCKUi
MOAXOM K OLICHKE IapaMeTpPOB JMHEUHBIX 4acTel MOIean
00BeKTa yIpaBIeHUS TT0 BXOIHBIM MMapamMeTpaM U COOTBET-
CTBUIO 3HAYEHUI TTpollecca Ha BhIXOJE OObEKTa YIIPaBIECHMSI.
AHaJIN3 TTO3BOJIMII OTNPEeSIUTh U BHEIPUTh CUCTEMY YIIpaB-
JICHUSI pyAHO-YePEeNMUYHBIMI MEJbHULIAMU Ha TTPOMBIIILIEH-
HOM TIPS ANPUSITUH.

Hayunasa noBu3na. BriepBbie B ucciaenoBaHUM Mpeiara-
€TCSI PEUIUTh OCHOBHBIE TTPOOJIEMbI UACHTU(MDUKALIUA COOT-
BETCTBYIOIIIEH CTPYKTYphl peabHOTO OOBEKTa U CTPYKTYPhI
MOJIEIN, OTIpeAe/ICHUST HETMHEHHBIX CTAaTUIECKUX XapaKTe-
PUCTUK 00OBeKTa. DTO MO3BOJISIET cO31aBaTh d(P(PeKTUBHbBIC
CHCTEMBI C IOCTATOYHO YHUBEPCAIBHBIM METOIOM HWICHTH-
uxkauuyu o0beKTa YIIpaBIeHUSI.

IIpakTHyeckas 3HAYUMOCTh. METOI OTIMYACTCS BHICOKOM
CKOPOCTBIO BbIIEIeHUs MH(pOopMaLuu 00 00beKTe. DTO T0-
3BOJISICT OTPEIEISITh ITapaMeTPhl TMHEIHBIX YaCTeil U CTPYK-
Typy HeJIMHeHOM yacTu Mozaenu. OnucaHHbIi B padoTe Me-
ToA uaeHTU(UKALUUU ObLT ONMpoOOBaH MpU pa3paboTke U
BHEIPEHUU CUCTEM YIpPaBICHUs PYIHO-IIETYIIMIbHBIMU
MeabHnaMu IWG 55 x 75 B ycnousix Ces'OK MITII.

Kitouesbie cioBa: memod udenmuguxauuu, HeauHeuHblil U
HecmayuoHapHbLil 006eKm ynpaeeHus, a0anmueHvle CUCIeMbl,
20PHO-0002aMuUMeNbHbLIL KOMOUHAM
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