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ABSTRACT

Context. Solving of the problem of formalization and study of the development of the process of information dissemination over
time and its impact on the society is very important for ensuring information security. It is necessary to use a fundamentally new tool
that will adequately reflect the state of the dynamic component of the process of information dissemination.

Objective. The goal of the work is the research of mathematical models of processes of dissemination to model the dynamics of
changes in the levels of influence of information within different target groups.

Method. This paper proposes an approach to formalize hybrid mathematical models of the dynamics of information process
propagation in the target group on the basis of diffusion models. In order to improve the adequacy and reliability of the results ob-
tained from the constructed models, it is proposed to apply hybrid systems based on diffusion models and dynamic models describing
the process of changing the size of the contingent of the information dissemination environment. The proposed method allows to
simulate the dynamic processes of observing the level of information impact based on the solution of inhomogeneous diffusion equa-
tions, the change of intervals of a spatial variable in which is determined by additional relations in the form of a system of differential
equations. The scalar case of f homogeneous and inhomogeneous diffusion equation is considered under the condition of one-
dimensional representation of the target group contingent. The examples of application of this approach are given, the results of nu-
merical experiments are analyzed.

Results. The developed technique allows to obtain estimates of the level of information dissemination in the target group based
on the use of diffusion process models.

Conclusions. The conducted experiments have confirmed the existence of sufficient adequacy of model data and data obtained as
a result of real observations of the processes of change in the perception of information within specific target population groups. The
prospects for further research are the development of new diffusion-type models that formalize the different nature of the influence of
external factors on the processes of information dissemination.

KEYWORDS: information, dissemination, method of analogues, diffusion hybrid models.

NOMECLATURE f(x,t) a functions of external informational influ-
u(x,) a function of the level of information dissemi-  ¢pce;
nation; g(t) a function of changing the information level;
x a part of population which magnitude does not ex-
ceed a predetermined value;
t time;
y1(t) a part of the population that is sensitive to the

F(u) a function of changing the level of information
dissemination;

a atime dependent parameter;

¢ some constant;

influence of information; X(x) unknown integrand;

Y2(#) a part of the population which is already under p a proportionality coefficient for the information

the influence of information;

penetration;
¥3(7) a part of the population which is indifferent to a a proportionality coefficient for the parameter a ;
information influence; B a proportionality coefficient for the functions of the
! a initial condition for y|(f); influence;

L o X 1 soluti fthe h ion;
yg a initial condition for (1) ; o (x) atotal solution of the homogeneous equation;

0 ... . X,,(x) a partial solution of the inhomogeneous equa-
v3 ainitial condition for y3(¥);

tion;
xp(t) a part of the population that is affected by the v a proportionality coefficient;
information; A a velocity of curve moving;
k(t) a coefficient of information penetration; U(z) asolution form for u(x,?);

z anew variable z=x+At.
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INTRODUCTION

One of the approaches, within the framework of which
both the classical and the system method of modeling the
behavior of objects (systems) is effectively implemented,
is a method based on the application of formal (biological,
chemical or physical) analogies in the process of
dynamics formalizing [1-3]. The practical application of
the analogy method begins with the development of the
first approximation of the model and consists in
converting the mechanistic analogue to the mathematical
model of the process under study. The next stage involves
the use of mathematical tools to analyze the model. The
mathematical results obtained in the process of
computational experiments go through the subsequent
stage of reverse interpretation in terms of the analogy
system. And finally, it is necessary to evaluate the results
obtained on the basis of the model in order to decide
whether they are satisfactory — formally substantiated and
sufficient to achieve the goals.

The tasks of the analytical processing of modern
information flows and their influence require solving the
problems of studying the dynamics of information
dissemination processes based on simulation and
forecasting tools. The development of models and
methods for simulating information impacts, taking into
account the processes of information dynamics, can
effectively solve important communication problems,
significantly increase the level of information security of
the state, and tactically and strategically predict the
development of information confrontation events. A
constructive method for analyzing the dynamics of
information dissemination processes can be proposed
based on the use of a fundamentally new toolkit using the
method of analogy and hybrid models, which allows
adequately reflecting the state of the dynamic component
of the process of disseminating information [4-9].

The object of study is the process of dissemination
and influence of information in the target group.

The subject of study is the development of hybrid
models of diffusion type for process modelling of infor-
mation dissemination taking into account the influence of
external factors.

The purpose of the work is the research of mathe-
matical models of processes of information dissemination
to model the dynamics of changes in the levels of influ-
ence of information within different target groups.

PROBLEM STATEMENT
We will model changes in the level (concentration) of
information in a population with the help of the diffusion
equation [10], assuming that this process is similar to the
spread of a substance (infection) over a specific time pe-
riod ¢ €[0,7] and can be described by a scalar equation

s =k, 1)

with the initial condition u(x,0)=0,0<x<1, and the

boundary conditions u(0,¢) =ug >0,u(l,t)=0,1<[0,T].
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REVIEW OF LITERATURE

The substantiation of the correctness of the use of dif-
fusion models for describing the dynamics of information
dissemination processes, which is presented in [6], allows
to extend the simulation result by taking into account the
hybridity of finite models.

Obviously, the dissemination of information in soci-
ety, thoughts on social networks, advertising products and
other information processes are largely similar to the
processes of distribution (penetration) of a substance that
diffuses in a certain environment. It is assuming that the
environment is homogeneous and the area of permissible
information dissemination based on structural extension
of the model by a hybrid subsystem [7] can be calculated
with the help of appropriate solutions of this subsystem.
Such a hybrid model has proved to be quite effective for
describing the states of different target groups of people
affected by the information flow [8]. The natural gener-
alization of the proposed approach in this case is to for-
malize the impact on the dynamics of the dissemination of
information processes by external sources or means of
influence.

The substantiation of the correctness of the use of dif-
fusion models for describing the dynamics of information
dissemination processes, which is presented in [9], allows
to extend the simulation result by taking into account the
hybridity of finite models. It is advisable to consider the
hybridity of the structure of the model with tracking the
dynamics of the quantitative composition of the target
groups, within which the level of information dissemina-
tion and impact is monitored.

MATERIALS AND METHODS

We believe that the contingent of the target population
is formed of 3 subgroups based on the perception of in-
formation. We identify the part of the population that is
sensitive to the influence of information y;(z), the part
which is already under the influence of information y, ()
and the part which is indifferent to information influence
»3(#). Then, using the Bailey model [11], the dissemina-

tion of appearance information

@ ==y,

12 =11(D)y2(0) = y2(2), (2)
()= y2(1),
with the initial condition  y;(0)=y ;15 (0)=»Y;

»3(0) = yg , where the total of cure and disease rates are
considered to be 1, y1(t)+ ¥, () + y5(¢¥)=1, t 20, there a
system of differential equations that describes the process
of information dissemination in the target population can
be written. Their solutions determine the dynamics of the
rate values of individual subgroups.

With such assumptions, the maximum threshold value
of xp, 0<xp(¢) <1, will depend on the time, so we have

0<x<xr(p), xr@ =1+, where
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y1(8), yo(t) — are the components of the solution of sys-

tem (2). In this case, the coefficient of information pene-
tration k(¢) will be proportional to the rate of change of

the part of the population that is considered to be suscep-
tible to the influence of external information, i.e.

k() = pir (6) , 1> 0. 3)

Given the cumulative nature of the information dis-
semination process in society, we will search for a partial
solution of the diffusion equation (1) in the form

u(x,t) = TX(&)d& +at, “)
0

where the parameter a for the impact over time for each
point in time ¢is considered proportional to the rate of
change of magnitude x(¢),ie. a=axp(t),a>0.

Given the assumptions made, we rewrite the boundary
conditions of model (1) in the form u’. (0,¢) =a x(¢)/u,
w(x,0)=0, xp(t)<x<1, t€[0,T].

It is clear that in this formulation, diffusion equation
(1) has a special solution that can be obtained provided
xr(t)=c, c—some constant, ¢ <[0,1]. In other words,

with the presence of a stationary process in the dynamics
of the size of the contingent under the influence of infor-
mation, the level of information dissemination in the
group remains constant. This solution is trivial.

Supposing that x(¢) #0 we have that at any given

time ¢ €[0,7] the diffusion equation has a partial solution

of the form (4), for which the next ordinary first-order
differential equation must be solved

dX(x%x " )

with the initial condition at the end of the interval
X(xp(®)=0, the solution will be the function
Xx)=a(xp(@)—x)/n, 0<x<xp() [12]. In doing so,
we get the value X(0) = x(¢)/p, corresponding to the

first boundary condition of the diffusion equation.
So, finally, for the arbitrary aa>0 and p>0 equation
(1) has the solution of the form

u(x»f):a(x(xr(t)—%)/ uxE (1) (6)

which at any point in time # €[0,7] determines the level

of distribution of information within a subgroup
0<x < xp(?), the size of which is a fraction x(¢) of the

total number 4 of members of the group calculated by
the system junctions (12) (below the values xp(¢), xr(¢)

we consider the instantaneous values of magnitude
xr(®)=y1(®)+y,(¢) and its velocity which is obtained
from (2) at any moment of time ¢ ).
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This solution may be generalized. It follows from the
initial conditions of system (2) that xp(0)=1. This al-

lows you to rewrite the layout of the solution u(x,¢) sub-
ject to the initial condition u(x,0)=0, 0<x<1 from

diffusion equation (1).
Indeed, the function

u(x,1) =a( x(xp (1) —%)/ u+x () (A=xp (@), (7)

satisfies equation (1) and the initial and boundary condi-
tions, which makes it possible to consider it as a general
solution of the diffusion equation.

The dynamics of the dissemination process based on
the use of hybrid application models should be considered
in the light of the external impact on the process and, as
noted above, by observing the quantitative composition of
the target groups within which information is dissemi-
nated.

Simulation of changes in the level (concentration) of
information within a target group within a specific time
interval ¢ €[0,7] taking into account the external sources

or means of influence we will carry out by means of the
inhomogeneous diffusion equation [10] of a scalar form:

AL =k 02+ f ), ®)

with initial conditions u(x,0)=0, 0<x <1, and bound-
u,(0.0) = g (1), u(x,0) =0,
xr(®)<x<1, t€[0,T], where k(¢) is proportional to
the rate of change of a part of the population that is con-

sidered vulnerable to the influence of external informa-
tion, i.e. k(t) =pxp(¢), 0> 0 and the behavior of magni-

ary  conditions

tude xp(7) is described by the system of equations (2)
[11].

It is clear that the formalization of external influence
in the form of function f(x,f) requires many complex
factors (e.g., the influence of the media, rumors, quality
and content of information) to be taken into account. To
obtain models, it is possible to consider the low level of
information exchange within the group, to model the ex-
ternal influence by some dynamic value or on the basis of
analogies of physical processes (described, for example,
by the laws of Nernst or Newton [13]).

Consider the case in which the level of information
dissemination is influenced by the dynamics of change in
the number of the perceiving subgroup. In this case, you
can put f(x,2)=Bxp-(¢#), p>0. Given the cumulative

nature of the information dissemination indicator in the
target subgroup, we will look for a partial solution of the
diffusion equation (8) in the form

u(x,1) = [ X(©)de+oxp (1), ©)
0

where we consider the parameter o> 0 .
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Given the assumptions made, we rewrite the boundary
conditions of model (8) in the form u! (0,¢)=

= (0B xp () /u, uy(x,0)=0, xp(1)<x<1, t€[0,T].
Substituting the function u(x,?) into equation (8), we
obtain the relation

o xp (£) ==pxp ()X (x) +B xp- (1) (10)

As in the previous case, diffusion equation (8) has a
special solution, which can be obtained by assuming
xr(t) =c, c¢—some constant, and which is trivial.

Suppose that xp(¢) # 0. Then, at each point in time
t €[0,T], the diffusion equation has a partial solution of

the form (9), for which it is necessary to solve the ordi-
nary first order differential equation

W@ = (P,

with the initial condition defined at the end of the interval
X(xr(®)=0 whose solution will be X(x)=

= (o) (xp(®)—x)/n, 0<x<xp(¢) [12]. In this case, we
have the value X(0)=(a—f)xr(¢)/p corresponding to

(11)

the first boundary condition of the diffusion equation (8).
Thus, finally, for arbitrary values >0, >0, u>0,
equation (8) has the solution of the form

u(x,1) = (o—PB)( x(xr(f)—%)/ wtoxr (1), (12)

which at any point in time # €[0,7] determines the level
of distribution of information within the fraction of a sub-
group 0<x<xr(¢t) whose size xp(t) from the total
number of group members is calculated by the solutions
of system (1) (by values xp(¢), xp(f) we mean the in-
stantaneous  values of the  magnitude and
xr(®)=y1(®)+y,(¢) its velocity obtained from (2) at
time ¢).

It follows from the initial conditions of system (2) that
xr(0)=1. Then you can rewrite the form of the solution
u(x,t) taking into account the initial condition
u(x,0) =0, 0 <x <1of the diffusion equation (8). Indeed,
the function

u(x,1) =((G—B)(X(xr(t)—%)/ o xp (1) (I=xr(2),(13)

satisfies equation (8) and the initial and boundary condi-
tions, which allows us to consider it as a general solution
of the diffusion equation (8) with f(x,?) =B xp(¢).
Another interesting case of using heterogeneous equa-
tion (8) to model the process of changing the level of in-
formation dissemination in the target group is to take into
account the impact-dependent model that is directly re-
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lated to the dynamics of the group information level. Con-
sidering that the rate of change of the information layer
for a given part of the group and at the moment given in
the form f(x,t)= F(u(x,?))is known, this influence
u(x,t) on the level of information dissemination can be
formalized by the diffusion equation

ouf = —k(t)az%cz +F(u),

where it is assumed that the function F'(u) is defined and

(14)

continuous on 0 <wu <1, differentiated by u and satisfies
the conditions

FO)=F1)=0; Fu)>0, O<u<l;
OF(0)/ou=v,y>0; OF(u)/ou<y, 0<u<l.

(15)
(16)

Here, as before, 0<x<xp(¢f), where xp(¢) is deter-

mined by the solution of system (2).

We will assume that the information level in the influ-
ence group increases over time. Then from the last condi-
tion (16) it follows that at sufficiently small u growth

rate F'(u) is proportional to u with coefficient y. In addi-
tion, when u is approaching 1 — the unit of growth F(u)
stops.

Suppose that at the initial moment of time the appear-
ance of information leads to a process of its propagation,
characterized by a velocity x-(0) =y that decreases with
time to zero, i.e. xp(¢ ) =0, ¢ €[0,T], u(xp,t )=1.

In this case, you can put F'(u) =uxp(¢). Then, looking

for the partial solution of the diffusion equation (14) as a
function

u(x,t) =X(x)+ax(t), a7

satisfying the boundary conditions u'(0,f)=— o xp (),
u (x,)=0, xp(1)<x<1, t€[0,T], we get the ratio
ok () =i (DX (x) +X + e xp ()i (1)

Given xr(¢) # 0, we rewrite it in the form

pX"(x) = X =a(xp()-1), (18)

which is a non-homogeneous ordinary differential equa-
tion whose solution is sought as a sum
X(x)=X,(x)+X,(x), where X,(x) is the total solu-
tion of the homogeneous equation pu X"'(x)— X =0, and
the function X, (x) is a partial solution of the inhomoge-
neous equation (18).

A homogeneous differential equation solution will be

a function X (x) = cleX/‘/; +c2e_X/‘/; , that can be



e-ISSN 1607-3274 PapioenexTpoHika, inpopmaTuka, ynpasminas. 2020. Ne 2
p-ISSN 2313-688X Radio Electronics, Computer Science, Control. 2020. Ne 2

used to find the general solution of equation (18) (for ex-
ample, by the constant variation method).

Finally, let us consider another solution to equation
(8). We will look for a solution characterized by the prop-
erty that, as time ¢ €[0,7] changes, the shape of the curve

that sets the dependence of u on x does not change, and
the curve itself moves from right to left with velocity A.
This is a solution in form of u(x,7)=U(z) that allows

you to enter a new variable z = x + Af and move on to the
equation

ruy, = —k(t)dz%zz +F(u). (19)

Given k(¢) as a constant, that is k(¢) =k, for every
moment in time ¢ €[0,7], one can obtain the solution of

equation (19) based on the solution of the functional
equation

du/dz = exp(—Au/k) (¢cy + jexp(/ts/k)F(s)ds ) (20)

which exists for arbitrary A=A\, [12]. So, when A=\, we

get the boundary shape of the curves with the properties
described above.

The particular form of the solution of equation (19)
will depend on the choice of the function F'(u) that needs

further investigation.

EXPERIMENTS

To conduct numerical experiments, a computer
program was developed that implements the technique
proposed in the article. The developed software was used
to solve the problem of distributing conditional
information, taking into account the dynamics of the part
of the population under the influence of information.
Numerical modeling was carried out on the basis of the
obtained formulas and using the method for solving the
Cauchy problem for ordinary differential equations.

The calculations were carried out at various values of
the parameters, in the presence and absence of influences
in the form of an external information influence. Based on
the original results, estimates of the level of information
penetration in the target group were obtained.

RESULTS

Fig. 1 graphically illustrates an example of the spatial-
temporal distribution of levels of perception of informa-
tion in a population group, which is calculated on the ba-
sis of the hybrid model (1), (2) obtained by using the dif-
fusion equation and using the Bailey model differential
equation system (2).

Fig. 2 graphically illustrates an example of the spatial-
temporal distribution of levels of perception of informa-
tion in a population group, which is calculated using the
hybrid model (8), (2) with f(x,¢) = fxr(¢), obtained on
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the basis of the inhomogeneous diffusion equation and
using the Bailey model differential equation system (2).

On the graphs, the S-shaped nature of the process of
disseminating information is clearly visible, which
indicates the adequacy of the results.

DISCUSSION

The use of models based on a hybrid system from the
diffusion equation and a system of ordinary differential
equations is an original technique that allows one to
obtain estimates of solutions in problems of information
dissemination. The adequacy of their use for modeling
was tested on the processes of dissemination of flows of
advertising information. As an alternative, the model of
the influence of advertising on the basis of indicators of
the dynamics of goods obtained taking into account
statistical reports on the results of the activities of trading
enterprises was considered [7]. The results of modeling
the process of changing the levels of distribution of
advertising information, taking into account indicators of
sales of commercial products, were considered as
reference. It should be noted that the results of numerical
experiments of the dynamics parameters of the processes
of changing the perception of information within the
specified population groups and the processes of
informational influence are taking into account the sales
figures are very near. A common characteristic feature of
the proposed models is the S-shape of information
dissemination processes.

Unfortunately, one cannot talk about the identity of
model results based on both approaches in the vast
majority of experiments. This is easily explained by the
absence of any specific information about the relationship
between sales volumes and levels of remembering
advertising. However, in our opinion, the proposed
options for hybrid systems of the dynamics of the
distribution of information levels based on the diffusion
equation using special dynamic models are of certain
interest and can be further refined taking into account new
formal and informal relationships that use various ways of
formalizing the external information influence.

CONCLUSIONS

This paper proposes an approach to the construction of
hybrid mathematical models of the dynamics of informa-
tion processes propagation in the target population, taking
into account and without taking into account the impact
on the process of information dissemination by external
sources and other means.

Formalization is based on the idea of using hybrid
mathematical models, which consist of the diffusion
(penetration) equation and dynamic models, that describe
the processes of change in the size of the contingent of the
information dissemination environment. A scalar solution
for a one-dimensional representation of a group contin-
gent is considered. Various cases of formalization of ex-
ternal influence on the process of information dissemina-
tion are considered.
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Examples of numerical experiments to evaluate the
level of impact based on the application of this approach
are given, and their results are analyzed. The comparative
analysis allows to confirm the existence of sufficient ade-
quacy of model data and data obtained as a result of real
observations of the processes of change in the perception
of information within specific target population groups.

The scientific novelty of obtained results is that the
proposed technique allows us to describe the levels of
propagation, influence and storage of information in a
group on the basis of the solution of the diffusion equa-
tion, the variation of the propagation intervals in which is
determined by the additional relationships obtained from
the solutions of the additional Bailey differential equation.

The practical significance of obtained results is that
the proposed methodology form the basis for the devel-
opment of the applied research project for the analysis of
the distribution processes and the influence of information
flows in social networks. The development of methods
and approaches to support decision making in this direc-
tion is an important task that have being solved with the
aim of testing concepts and technological solutions in the
field of constructive assessment of the dynamics of in-
formation impact without creating physical analogues.

Prospects for further research are the development of
new diffusion-type models that formalize the different
nature of the influence of external factors on the processes
of information dissemination, the study of the influence of
delay and impulsive effects on the information process.

0,25
0,2
0,15
0,1
0,05

Figure 1 — The example of the spatial-temporal distribution of levels of perception of information in a population group, which is
calculated on the basis of the hybrid model (1), (2):
a-o=0.001,p=05;b- a=0.1, n=0.05.

0,25

0,05

0,7
0,15
0,1

0,05

Figure 2 — The example of the spatial-temporal distribution of levels of perception of information in a population group, which is
calculated using the hybrid model (8), (2) with f(x,¢) =B xp(¢) :
a—a=0.01,p=0.125,=0.01;b-a=0.25,p=0.125,=0.2.
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AHOTAULIA

AKTyaJabHicTb. Po3B’s13aHHs mpobaeMu (opmaizamii i BABYCHHS PO3BUTKY MPOIIECIB MOMIMPEHHS iHPOpMAIii 3 TUIMHOM 4acy i
HOTO BIUIMB Ha Ha CYCIILIECTBO JyXKe BaXJIMBO JUIs 3a0e3neueHHs iHdopmMamiiHoi 6e3nexn. HeoOXinHO BUKOPHCTOBYBATH HNPHHIIH-
IIOBO HOBHH IHCTPYMEHT, SIKHMii Oyae aJeKBaTHO BifoOpa’kaTH CTaH JUHAMIYHOI CKJIaJOBOI IIPOIECY IMOLIMPEHHs iH(popMarii.
O06'exToM jocmimKkeHHs € riopumHi audys3iiHi Mozeni Juisi ¢opmatizalii AMHAMIKH HPOIEciB iHPOPMALMOHHOTO MOUIMPEHHS Ta
BIUIMBY. MeTol0 po0OTH € IOCIIJDKEHHS MaTeMaTHYHHX MOJENEeH MpoleciB MOIIMPEeHHs iH(popMalii 3 METOI MOJACNIOBaHHI
JUHAMIKY 3MiHH PiBHIB BIUTMBY iHpOpMALl B Pi3HHUX LIIbOBUX IPyHax.

Mertopa. 3anpornoHoBaHO miaxin a0 ¢opmaizanii riOpUIHEX MaTeMaTHYHUX MOJEJeH AMHAMIKM MOLIMPEHHs iHpopMamiiiHux
MPOIIECiB B IIIFOBIN TPyIIi Ha OCHOBI Au]y3iHHUX Moxaenei. /i miABUIIEHHS aAeKBaTHOCTI Ta HATIMHOCTI pe3yIbTaTiB, OTPUMAaHUX
Ha OCHOBI MOOYAOBaHMUX MOJIEINICH, MPOTIOHYETHCS 3aCTOCOBYBATH TiOPHIHI CHCTEMH, 3aCHOBaHI Ha U(y3iiHAX 1 TUHAMIYHUX MOJe-
JISIX, IO OMHCYIOTH MPOIEC 3MIiHU PO3Mipy KOHTHHICHTY CEpelIOBHINA MOMMPEHHs iH(opMarii. 3anponoHOBaHMH METOJ A03BOJISIE
MOJIETIOBATH JTUHAMIYHI IIPOIIECH CIIOCTEPEKEHHS 32 piBHEM iH(GOPMAIIfHOTO BILUTHBY Ha OCHOBI PillIeHb HEOMHOPITHUX JU(y3IHHIX
pIBHSIHB, 3MiHA IHTEPBANIB NPOCTOPOBOI 3MIHHOI B SIKMX BH3HAYAETHCS JOJATKOBHMH CIIBBIJHONICHHSIMH y BUIVISAI CHCTEMH
qudepeHIiaIbHiX PIiBHAHB., PO3MSIHYTO CKaNspHUN BHIAJOK OJHOPIIHOTO 1 HEOJHOPIAHOro piBHAHHA audy3il 32 yMOBH
OJTHOBHMIPHOTO TOJaHHS KOHTHHICHTY LiNbOBOI Tpynu. HaBeneHo MpHKIaayM 3aCTOCYBaHHS IIHOTO IIIXOJXY, MPOAHaTi30BaHi pe-
3yJIbTaTH YHCEIbHUX EKCIIEPHMEHTIB.

Pe3yabTaTi. Po3po6iieHa MeToiMKa JI03BOJISIE OTPUMATH OLIHKH PiBHS PO3MOBCIO/KEHHs iH(pOpMAaIIil B IIJIbOBI TPpyIi Ha OCHO-
Bi BUKOPHUCTaHHS MOZeJeH Au(y31HHOTO Iporecy.

BucHoBku. IIpoBesieHi eKCHEPUMEHTH ITiITBEPANIN HAsBHICTh JOCTATHBOI a€KBATHOCTI MOJICNIBHUX JIAHHX Ta JAHUX, OTPUMA-
HUX B Pe3yJbTaTi pealbHAX CHOCTEPEeKEHb 3a IPOIlecaMy 3MIHM CIPHHHATTS iHpOpMalii BCepeanHi KOHKPETHHX WIIBOBHUX TPYI
HacesieHHs. [lepcriekTHBaMy MOJANIBIINX JOCHIIKEHb € po3poOKka HOBHX Mozeneil mudysiiiHoro tuiy, ski GopManizyloTs pi3Hmit
XapakTep BIUIMBY 30BHIIIHIX (aKTOPIB Ha MPOLECH MTOLIMPEHHs iH(popMallii.

KJIFOYOBI CJIOBA: indopmariis, po3HOBCIOPKEHHS, METOJI aHAJIOTiH, Andy3iiiHi TiOpUaHi MOJei.
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AHHOTAIUA

AKTyaJabHOCTB. Perenne npobnembl GopManu3aluy 1 U3y4eHHsl Pa3BUTH MPOLIECCa PACpOCTPaHEeHHsI HHPOPMALIMH C Teyue-
HUEM BPEMEHH M €ro BIHSIHHUS Ha OOLIECTBO OYCHb BAXKHO M oOecrieueHHs WHPOpPMAMOHHOH Oe3omacHocTH. Heobxomumo uc-
TI0JT630BaTh IPHHIMIINAIEHO HOBBIH MHCTPYMEHT, KOTOPBIA OyIeT aJeKBaTHO OTpaXkKaTh COCTOSHHE JHHAMHUYECKOH COCTaBILIONIEH
nporecca pacupocTpanenust vHpopmanud. OObEKTOM HCCIESOBAHUS SIBIAIOTCS THOPHIHbIE AU Qy3HOHHBIC MOJEIH Ul (OpMau-
3alU{ JMHAMUKH [IPOLECCOB HH(POPMAIIOHHOTO PAcIIpOCTPaHeHUs U BIHAHUA. Llenplo paboThl SIBIsIeTCS UCCIeA0BaHHE MaTeMaTH-
YEeCKUX MOjeNeil IPOIeCcCOB paclpocTpaHeHuss HHPOPMAIMK C LEJIbI0 MOJCIMPOBAHUS ANHAMUKHM M3MEHEHHUS! YPOBHEH BIIMSHUS
UH(POPMALNK B PA3HBIX LIEJICBBIX TPYIINIAX.

Mertoa. IIpemnoxen noaxon K (hopManu3aluy THOPUIHBIX MATEMAaTHUECKUX MOJIeNeill AMHAMUKK pacnpocTpaHeHus nHdopma-
LMOHHBIX MPOILIECCOB B LIEJEBOIl rpymnie Ha ocHOBEe AU(dY3nOHHBIX Mozenel. I MOBBIICHUS aJleKBaTHOCTH M HaJEXHOCTH pe-
3yJIbTAaTOB, MOJYYCHHBIX HA OCHOBE IIOCTPOCHHBIX MOJCIICH, NpearaeTcsi NPUMEHITh THOPHIHBIE CHCTEMBI, OCHOBaHHBIC Ha M-
(y3MOHHBIX MOJEISX U AUHAMHYECKUX MOJEISIX, OMHCHIBAIONINX ITPOLECC N3MEHEHHUS pa3Mepa KOHTHHTEHTa CPeIbl PaclpocTpaHe-
Hust nHpopMaryH. [IpeaoxkeHHbII MEeTO O3BOISIET MOJIEINPOBATh JUHAMUYECKHE TIPOIECCHl HAaOMIOAEH s 32 YPOBHEM HH(OpMa-
IIHOHHOT'O BO3JICHCTBUS HA OCHOBE PELICHHs] HEOJAHOPOIHBIX AU (PY3UOHHBIX YpaBHEHHH, N3MEHEHHE HHTEPBAJIOB IIPOCTPAHCTBEH-
HOI1 IepeMEeHHON B KOTOPBIX ONpeNessieTcs JOIOIHUTEIbHBIME COOTHOILCHUSIMU B BHJIE CUCTEMBI U (GEepPeHIINATBHBIX YPAaBHEHHUI.
PaccMOTpeH CKasIpHBIH Citydaid OHOPOAHOTO M HEOJHOPOJHOTO ypaBHeHUs M dy3nun npy yCIOBUM OJHOMEPHOIO NPECTABICHHS
KOHTHHI€HTA LieJIeBoil rpynmsl. [IpuBeaeHbl NpUMepbl MPUMEHEHHUs 3TOr0 IOJX0AA, MPOAHATM3UPOBAHbI PE3yJIbTaThl YUCICHHBIX
9KCIIEPUMEHTOB.

Pe3yabTaThl. Pa3paboTaHHas METOAMKA MO3BOJISIET MONYYUTh OLEHKH YPOBHS PacIpOCTpaHeHUsI HHYOPMALMH B LIETIEBOIl rpyII-
IIe Ha OCHOBE HCIOJIB30BaHMs Moenel nuddy3nonHoro mpormecca.

BriBoasl. IIpoBeneHHBIE SKCIEPUMEHTHI ITOATBEPAMIN HAINYHE JOCTATOYHOH aJeKBAaTHOCTH MOJCIBHBIX JAHHBIX U IAaHHEIX,
MIOJTyYCHHBIX B Pe3yJIbTaTe PeajbHBIX HAOIIONCHHUH 3a MpOoIeccaMy M3MEHEHHUS! BOCIPHATHS HHPOPMAIMK BHYTPU KOHKPETHBIX IIe-
JIeBBIX TPYII HaceleHHs. [lepcriekTHBamMy JaJbHEHIIMX HCCIENOBAaHMH SBIAIOTCS pa3paboTKa HOBBIX Mojenei An(Qy3noHHOTO
THIA, KOTOPbIe GOPMATH3YIOT Pa3IMYHBIN XapaKTep BIMSHUS BHEITHUX (hAKTOPOB Ha IPOIECCHI PaclpoCTPpaHEHHsT HHPOPMAIIIH.

KJIFOUYEBBIE CJIOBA: undopmanus, pacupocTpaHeHHE, METO]T aHAIOTHH, 1u(Py3HOHHBIE THOPHUIHBIE MOJEITH.
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