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Purpose. To create models which allow carrying out the allocation of funds from the equity tax in the struc-
ture of <region> <» <Mining municipality> in due form.

Methodology. An approach to create models with the property change adaptation operating conditions is
proposed. The approach is based on the analytical apparatus of the theory of stochastic automata operating in
random environments and allows formally describing the behaviour of the agent in a measurable uncertainty cre-
ated by revenues from taxes to the budgets of the lower levels of the budget system of the Russian Federation.

Findings. The design of stochastic automation exhibiting property of appropriateness of behaviour and as-
ymptotic optimality is proposed. The machine adapts well to fluctuations in the external environment caused by
variations in tax revenues in the budgets of mining municipal entities. We construct the matrix of the automation
transition from one state to another under the influence of the input signals, identifying favourable and unfavour-
able reactions of the environment to the outputs of the machine. Expressions for the final probabilities of the
machine stay in their states are obtained. The constructed mathematical models in the form of a probabilistic
automaton are used in the decision support system for the management of inter-budgetary control for depressed
areas, among which mining municipalities are listed.

Originality. The urgent task of creating a model tool contributing to the domination of the stimulating func-
tion of budgetary control over the levelling function in the <region> <» <Mining municipality> structure. An
automation model for the formalization of a certain proportion of taxes in the order of the budget management
allocation is developed. The advantage of the model is its adaptability to the conditions of uncertainty of effects of
the environment, as well as the capacity for self-training due to the properties of appropriateness of behaviour and
asymptotic optimality.

Practical value. The practical value of the research is in the application of the constructed models as part of a
decision support system in the <region> <> <Mining municipality> structure.

Keywords: inferbudgetary regulation, mining municipalities, economic and mathematical models, sto-

chastic automata, decision support systems

Introduction. Despite the end of the transitional
period of the reform of local self-government of the
Russian Federation, the problem of financial sustain-
ability of local authorities has remained unsolved. This
is especially true of the mining municipalities. The
specificity of the development of mining towns is char-
acterized by a narrow industry-specific focus, where
for a long period the industrial potential in the field of
coal mining and its processing by metallurgical plants
and enterprises of fuel and energy complex located in
these areas has developed [1—6]. But currently, there is
considerable deviation from the normal functioning of
mining municipalities related to the restructuring of
the coal industry. Financing of the technical aspects of
the coal industry restructuring and implementation of
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a complex of organizational measures of the state sup-
port programme for local development and employ-
ment for mining towns and villages are unable to create
favourable conditions for sustainable development. As
a result, socio-economic status of these territories is
characterized by low productivity, loss of previously
high socio-economic and human potential and, final-
ly, poor life standards, a significant unemployment
rate, poor demographics, etc. If we consider inter-
budgetary relations in the <region> <> <mining mu-
nicipal education> structure, they are dominated by
the dependence on subsidies, leading to a strong fiscal
dependence on higher authorities. The current imbal-
ance between the lining and stimulating functions of
intergovernmental relations contributes to the inability
of local governments to address large-scale socio-eco-
nomic problems. It is well known that within intergov-
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ernmental relations the central position is held by rela-
tions of interbudgetary control coordinating financial
relationships and ensuring the existence of the budget-
ary system under conditions of integrity and unity of
the Federal state. One of the main functions of these
relations is the effective alignment of level of budgetary
security of municipalities, while maintaining stimula-
tion of local authorities’ interest in developing their
own tax base. The purpose of the intergovernmental
fiscal regulation at the regional level is the provision of
municipal budgets with their own funds to carry out
the local authorities’ powers. Characterizing inter-
budgetary relations between constituent entities of the
Russian Federation and the mining areas, it should be
noted that they are developing in a path of the pre-
dominance of the alignment function repressing the
incentive function. In this context there is a need to
improve the mechanism of inter-budgetary relations
between the region and the mining areas through the
use of tools of the budgetary control enabling to pro-
vide the local budgets of mining towns with their own
income. The budgetary regulation is a particularly im-
portant task of multilevel governance of the budgetary
system, consisting in a partial redistribution of finan-
cial resources between budgets of different levels. Its
successful solution depends largely on providing a se-
cure economic base in the mining municipalities, be-
cause the basic part of incomes to local budgets is pro-
duced at the expense of the interbudgetary regulation.
The stabilization of the financial situation of munici-
palities at the present time is of particular importance
due to the fact that creating a sound economic base is
a major prerequisite for the economic growth of the
country.

Analysis of the recent research. In ongoing re-
search relating to budgetary control, attention has
been mainly paid to the formalization of their passive
component that performs the function of alignment of
budgetary security of territories — redistribution of the
budget of the higher level of budgetary system of the
Russian Federation to the budgets of a lower level in
the form of grants, subsidies, and subventions. In
these studies, mathematical models were developed to
determine the amount of financial assistance provid-
ed by the regions to municipalities. Such models, of
course, have played a positive role since they succeed-
ed in reducing the influence of the subjective compo-
nent on the value calculations while determining the
value of grants, subventions, and subsidies. However,
they were unable to halt the growth of the dependency
taking place in municipalities, contribute to the re-
duction of subsidization and, as a consequence, the
development of initiative and independence at the lo-
cal level. The function of stimulating the interest of
mining communities in their economic growth is im-
posed on the additional payments from taxes to be
credited to the budget of a constituent entity of the
Russian Federation, according to the standards, the
value of which is determined on a formalized basis.
The results of research given in this article are devoted
to the development of economic and mathematical
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models and tools used for decision-making when es-
tablishing the value of these deductions. The currently
applied approach, which is based on the use of various
types of heuristic algorithms that implement a certain
proportion of tax revenue-sharing between the bud-
gets, is not effective and causes the concentration of
funds in the budgets of higher levels of the Russian
budget system, a large deficit of local budgets, con-
trary to the principle of organization independence of
local self-government.

Among the problems of budget management in the
structure of <region> <> <mining municipality>, the
following issue is of special interest: this is the task of
establishing such values of standards of deductions
from the tax revenues of the budget of the regional
Russian budget system levels to the budgets of the mu-
nicipal level, which lead to balance budgets in the ver-
tical interests. Processes of making decisions on the
value of allocations to the budgets of municipalities
from federal and regional taxes to be paid to the re-
gional budget should be based on the use of economic
and mathematical models to predict the consequences
of these decisions. The article proposes economic and
mathematical models, formally describing the deci-
sion-making in the strategic objective of budgetary
control, which consists in determining the rates of
contributions to local budgets of mining towns from
federal and regional taxes and charges to be paid to the
regional budget.

Unsolved aspect of the problem. The control
object, which is the budget of the mining of the mu-
nicipality in terms of its substantive content, is pre-
sented as an abstract mathematical object “dynamic
system” P[1, 2]. Let us consider the generalized coor-
dinates of the system. Input control variables are the
norms S7 = (S}, S5, ..., S;) of deductions to the local
budgets from federal and regional taxes and charges to
be paid to the regional budget. Component .S; of the
vector 57 is a value of standard deductions to the local
budget from the tax of / type. Revenues X(7) and ex-
penditures Y(7) are considered as disturbances, while
the value of residual budget Q(7) at the time ¢ is re-
garded as the phase state of a dynamic system P. Stra-
tegic budget management control problem is formu-

lated as follows: to establish such values S;, i=1k,
standards of deductions from the budget transferred
with the regulation of taxes and charges, which result
in a compromise of in-interests of the budgets of re-
gions and municipalities.

Objectives of the article. To choose compromise
solutions S, =Lk, vector objective function is pro-
posed ¢=(p,M ,,q,M ), where p is the assessment of
the probability of the budget deficit; M, is the evalua-
tion of the expectation gap; ¢ is the assessment of the
likelihood of budget surplus; M, is the assessment of
mathematical expectations of surplus. The analytical
expression of function-components are [3—5]

M, =%§,Q(t)~ 1@,
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where Rg;(?) is the value of the tax payments of the 7
type according to which the value of the standard .S; of
allocations to the local budget at the time 7 is deter-
mined (7 type tax payments are made by individuals
and legal entities of municipal entities); X(7) is the
value of the municipal budget revenue from personal
income at the time excluding funds of budget regula-
tion; Y(7) is the magnitude of the budget expenditures
of the municipality at the time 7.

The components p, M, and g, M, of the vector
function @ are controversial for several reasons.

Increasing values S;, i=1k result in increase in
cash receipts in the budget of the municipality due to
the tax revenue, and, thus, lead to decreasing p, M,
functions and increasing g, M, functions. However,
this reduces budget income of the subject of the Rus-
sian Federation. In order to increase these revenues it

is necessary to reduce S;, i =1,k value, but this leads
to increasing functions p, M,, i.e. an increase in the
deficit in the local budget. In this context, decision
making on the values of the relative components of the
vector ST =(8,,95,,...,5,) occurs in conflict situa-
tions caused by contradictory character of changes in
p, M, and g, M, functions.

A compromise between the interests of the budgets
of the regional and municipal levels of the budget sys-

tem of the Russian Federation in defining S;, i =1,k
values is determined as a result of multi-objective opti-
mization problem solution with respect to the vector
target functions =(p,M ,,q,M ).

The essence of the problem is to find such a solu-

tion of ST € ST (ST is the set of feasible solutions),
which minimizes the value of all components of the
vector ¢ in one way or another. Since the functions p,
M, and g, M, do not reach the minimum at the same
point, this formulation is not entirely correct [1].

By solution of multi-objective optimization prob-
lem is meant a subset of S7°, in which function values
p, M,, and g, M, would correspond to some of the in-
tuitive notions of “best” values for these functions in
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pursuit of them at the same time to a minimum on the

set ST

Representations of the best decisions are formal-
ized on the basis of Pareto optimality [1]. As a solution
to the multi-objective optimization problem, the au-
thors regard such S, that cannot be improved regard-
ing the criteria p, M), except the deterioration accord-
ing to the criteria g, M, (i.e., the optimal solution ac-
cording to Pareto) [1].

In other words, as solutions such ST~ c ST are

considered, that for any S7 c ST of that q(ST™) <
< q(ST) and M,(ST") < MST) it follows that
p(ST*) > p(ST) and M (ST") > M (ST):

VST e ST,AST*c ST/q(ST*) < q(ST) A
AM (ST*)< M (ST)= p(ST*)> p(ST) A
AM (ST*)>M (ST).

Consequently, the point S7™ will be considered

Pareto efficient if there is such a point S7 € ST that
q(ST") <q(ST) Ap(ST") <p(ST) .

The disadvantage of this approach is the multiplic-
ity of Pareto optimal solutions. This drawback is over-
come by using the apparatus of game theory.

Presentation of the main research. For deci-
sion-making in the allocation of tax revenues trans-
ferred according to the budget regulation, the authors
constructed a model of the stochastic automaton A4
operating in a random environment [1]. The reaction
of the environment is described by the vector

C:<(p’ QI)a (p25 Q2)’ L) (pm Qn»:

components of which take the values of the probabil-
ities of the winning p,; of machine A in the state ¢, and
estimating the probability g; of loss and in the same

condition. Elements of set {¢,}", of states of ma-
chine A4 are all possible sets ¢; = {S;;, Si, ..., Si)

whose components S;, j=12, [=1,k reflect the
values of assets of the rate of deductions from per-
sonal taxes of the higher-level budget to the lower
level of the budgetary system of the Russian Federa-
tion [3, 4]. Quantities S}, take values from a continu-
um of sets (S, € [0, 1]). For transition from a contin-
uum to a finite set, sampling of structural states S}, is
done, which consists in partitioning the interval [0,1]
into a finite number of line segments with the coordi-
nates of the ends [a;, o, ], [0y, o] N [ay, 0441 =0,

i=Lk, j=Lk, withi#jand [, o, 1], [0, 04 ] O

Nloy, o, 11=0, i=Lk, j=Lk, withi=j. Asthe S,
coordinates of the ends [a;, a;, ] are taken. Then, as
a structural condition ¢;, a set {a;;, 0., ..., 0Ly can be
considered; the number of all possible sets is equal to
the number of combinations of coordinate lines [a;,
o, (] and is N = (n + 1), where n is the number of
segments and k is the number of types of governing
taxes.
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Thus, we consider that the stochastic automation 4
has N = (n + 1)* of states (¢}, ¢zs..., Pn), O; = {05
Oy eeey aik)'

The authors propose the design of a stochastic au-
tomation A4 used for the decision-making model re-
garding the magnitude of the standards of deductions
to the budgets of mining municipalities from paying
taxes going to the regional budget. Stochastic machine
A has N states of (¢, ¢,..., @y) reflecting various
combinations of sets of values transmitted from the
standards of deductions in the order of budgetary and
regulatory taxes in the budget level i.

As output Q;, j=1,N of the machine in the con-
dition ¢, the level of current stock of funds accumu-
lated in the budget for this level is examined.

The machine has two values of the input vari-
able, referred to as “penalty” with 6 = 1 and “non-
default” with 6 = 0, and is immersed in a stationary
random environment C = C(p,, p,, ..., py). If at the
time 7 the machine has performed an action Q,(7),
then at the moment (7 + 1) its input receives a signal
8(7 + 1) = 0 with an estimation of the probability p,,
and a signal & = 1 with an estimation of the probabil-
ity g;=(1-p).

The machine is penalized if the value of current
stock of funds in the budget will be Q;< 0, i.e. if in the
budget there occurs some deficiency.

The authors have proposed a design of the machine
with a matrix of transitions from one state to another
under the influence of the input signals 6 = 0 (the matrix
a;(0)) and 6 = 1 (matrix a;(1)) having the form [6, 7]

1 0 .. 0
0 1 .. 0
b l=) )
0 0 ... 1
0 1 0o .. 00 0
y 0 (I-7) 0 0 0
||ak,(0||=... S
0 0 ..y 0 d-vy
00 0 .01 0

where v is selective tactics of the machine when penal-
ized. The probability p;; of transition of the automation
from the state @, to the state ¢; will be calculated as
follows: The transition probability matrix is of the
form

Ppii=qa0) +pal).

The transition probability || p;{| matrix is of the form

q, P 0 .. 0 0 0
Y0, ¢ 1-7)p, ... 0 0 0
"pk/":
0 0 0 0 v-pPyvy an, I=Y)Py
o0 o0 0 0 p g,
126

The matrix ||p;|| is stochastic because z p; =L

The system of equations for determining the final
probability of the machine being in a particular state
can be written as [8, 9]

n=q,n D,

n=Dh+ah +Dsh

= (=Y) D1y + G + D1,

Py =(L=Y)Py oty 5+ ay Py T Pyty

Iy =(=V)py Iy +ayry

Expressions for the final probabilities #,, i=1N
obtained by solving the systems of equations are of the
form

1
1 N-1 a2 —AN-2Y?
1+plz[1<l V7, e 0-Y) J
i=2

i-1 N-2

VZE Py Y

b, .
$LA-97 L p (-
P, [1+plz i-1 +- N-2

i=2 p,‘ Y p}v Y

p] (1 - Y)N_z

- F1La-y7? p (I—Y)N‘Z]'
N-2 1

Y U pa| 14D E - +— -

N( li:2pi Y : Py YN2

ry =

The authors previously evaluated the adequacy of
the proposed automation model for decision support
on interbudgetary regulation [7].

The tools for checking the adequacy of the model
are based on mathematical apparatus which allows
evaluating its ability to make decisions under condi-
tions of uncertainty no worse than a person acting
under these conditions. As a criterion of adequacy of
the model of the decision-making process, appropri-
ateness measurement of behaviour and asymptotic
optimality of the machine is used. In [7] it is proved
that the machines of the proposed structure possess
the property of appropriateness of behaviour and as-
ymptotic optimality. As a measure of appropriateness
and asymptotic optimality, expected payoff is used

N
M = zr; ;.
i=1
Terms of appropriateness of behaviour and asymp-

N
Zl’f

i=1

totic optimality are M < and lim M(y, p) = Pmins
correspondingly.

Thus, the machine proposed for modelling deci-
sion-making is arranged appropriately, i.e. while
operating, it will win more often and lose more rare-
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ly. If you compare its average pay-off with a pay-off
that it will receive, when choosing their actions ran-
domly according to the final probability, the latter is
much greater. With unlimited increase in memory
capacity, this machine behaves no worse than the
person who knows winning probabilities in each
state in advance: it performs an action whose prob-
ability is maximal.

For decision-making on the budgetary regulation
leading to the harmonization of the interests of the
budgets of various levels of the budgetary system of the
Russian Federation, the model of collective behaviour
of stochastic machines A4;, and A, is proposed which
operate at municipal and regional levels. The opera-
tion of the machine A, is aimed at minimizing the
budget deficit of the mining municipalities, and that of
the machine A, is to minimize the surplus.

Due to the fact that the interaction between the
machines A, and A, is to provide a selection of some of
trade-off alternatives of values of the standards of de-
ductions in the budget of the municipality from the
Federal and regional taxes to be credited to the local
budget, as a tool to describe this interaction the ana-
Iytical apparatus of game theory is used.

A game @ of the machines 4; and A, consists of a
sequence of laps @;, ¢, ..., ¢,. At the same time, a lap

@; of a game g is played in time 7 is a set of strategies

0, =(0",0?), k=1,n, (=1,n, selected by the ma-

chines involved in the game A4, and A,.
If o ={;} isaset of laps, @ {0}, x{¢;”}/_,. The

outcome §,(f + 1) of the game ¢, =(9!,¢?) is a set

(8 (£+1),8”(z +1) of the value inputs, where 8 (7 +
+ 1) = 0 if the machine 4; has won, and 8;(z +1) =0 if
the machine A; has failed. The task of the machine 4,
and A, structures and assessment of probabilities

p,(8"(+1),8”(¢+1)), i=1,n of various outcomes of
these laps determines the game of the machines.

The game g is a zero-sum game. The probability
that the machine A4, will benefit due to its /-strategy is
determined as: v; = r; - (1 — p;). The values v; form a
square matrix |[u;]|, and are accepted as payments. The
solution of the game in the form of mixed strategies
R, = (p, Py ..., W), Ry = (5, 0,..., 6,) allows deter-
mining the compromise value of the standards of de-
ductions to the local budgets as transmission of budget
management of taxes and duties, leading to balance of
the interests of the budgets of the regional and munic-
ipal levels of the budget system of the Russian Federa-
tion. The authors propose a formal description of the
solution of the game machines in the form of mixed
strategies which is to define estimates of probabilities
Ty, T,..., T, and o, ©,,..., 6, of application of the
strategies of the first and second players, respectively.

Thus, the system of inequalities are compiled

v, +0-m, ... +0-T, =&
0-m +m, vy, +...4+0-m, 2E;
0w +0-m,+...+m, v, 2&

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2016, N2 4

Av, 400,440y, 21
0-v,+A,- v, +...40-p,, 21

0-v,+0-v,+...+\,v,, =1

where & is the merit value of the first player,

m

A, =L xzz%; A :%m.

n

< 1
Due to the fact that Zni =1, 2% = g and  is the
i=1 i=l1
merit value of the first player, then the objective func-
tion for the solution of a linear programming problem,
which is the solution of the game in the form of mixed
strategies, iS A; + Ay + ... + A, = min.

The solution A, =L, A, =L, vy A, L of the
Ull 022 Unn
linear programming problem has allowed defining an-
alytical expressions for the multimodal strategy of the
»17\'1 ; my=A,E= 3\-2 ;
2 2

i=1 i=1

first player m =L, -§=

These expressions allow you to define a set of coef-
ficients for a compromise solution.
At the same time, compromise solutions for the

values S/ of the standards of deductions to the local
budgets from the Federal and regional taxes to be cred-

ited to the budget of the region, are defined as
S| :Zsfl'ni; S, :zSiz'ni; S :zSn'nr
i1 il

i=1

The developed economic-mathematical models,
on a formalized basis, allow making such decisions in
the allocation of tax revenues between the region and
mining municipality, which meet the condition for
achieving a compromise between the interests of the
budgets of various levels. This provides the basis for
implementing effective policies of results-oriented
budget management.

Conclusions and recommendations for further
research. The model proposed in the article to deter-
mine the distribution proportion of income from taxes
in the <region> <> <mining municipality> structure,
on a formalized basis, allows determining the rates of
deductions from Federal and regional taxes to the state
regulation, which gives an opportunity to quantify the
effect of made decisions and contributes to strength-
ening of the stimulating function of inter-budget regu-
lation. The developed automate model is adaptive to
changes in the operation conditions, caused by varia-
tions in income from taxes and also has the property of
appropriateness of behaviour and asymptotic optimal-
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ity, which allows its use as a formal equivalent of the
decision-makers. The model of game machines allows
choosing the standards of deductions from Federal
and regional taxes to the mining municipal entities on
the basis of the terms of a compromise of the interests
of the budgets of different levels. The created model is
included in the system of support of decision-making
and in future its introduction into the process of bud-
getary control for the mining communities is planned.
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Crpenbuona E.JI. IIpuMeHeHHe CTOXaCTUYECKUX
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Meta. CTBOpeHHS MOJEeJIeii, 1110 JO3BOJISTIOTH Ha
¢dopManbHiii OCHOBI 31iliICHIOBATH YaCTKOBU PO3MO-
JIiT KOIITIB Bil CIUIaTU TOJATKIB y CTPYKTypi <perTi-
OH> <> <IIaxTapCbKe MYHiLIMIaJIbHE YTBOPEHHSI>.

MeToauka. 3anpornoHOBaHO MiAxid AJs CTBO-
PEHHs Mojesieli, 110 MaloTh BJIACTUBICTh aganTallii
1o 3MiH yMOB (yHKUioHyBaHHs. [linxig 6a3yeTbcs
Ha aHaJiTUMHOMY arapari Teopii CTOXaCTUYHHUX aB-
TOMAaTiB, 1110 (DYHKIIOHYIOTh Y BUITAAKOBUX CEPEIO-
BUIIIAX, Ta IO3BOJsIE (hOPMAILHO OITMCYBAaTU ITOBE-
IiHKY areHTa B yMOBax BUMipIOBaHOI HEBU3Haue-
HOCTi, CTBOPIOBAHOI HAaAXOIXEHHSIMU Bil CIUIaTU
MoJaTKiB 10 OOMXKEeTiB HUXYOTO pPiBHSI OKHOIKETHOI
cuctemu P®D.

Pe3syabraTH. 3anporioHoBaHa KOHCTPYKIIisI CTO-
XaCTUYHOTO aBTOMaTa, 1110 Ma€ BJIACTUBICTb JOIIiJIb-
HOCTI IMOBEAiHKM Ta aCUMIITOTUYHOI ONITUMATbHOCTI.
ABTOMaAT 100pe MPUCTOCOBYETHCS A0 (DIYKTYyaLlill 30-
BHILIHBOTO CepeoBUIlA, BUKJIMKAHUX BapialisiMu
MOJATKOBUX TIOXOMiB Y OI0/KETaxX IaXTapChbKUX MYHi-
LUNaJIbHUX YTBOpeHb. [100ynoBaHi MaTpulli mepexo-
JIiB aBTOMAaTa 3 OJHOIO CTaHy B iHLIMWM i1 Ai€0 BXill-
HUX CUTHAaJiB, 110 iAeHTU@IKYIOTb CIPUSTIMBY Ta
HECHPUSTIMBY peakllilo 30BHIIIHBOTO CEpemoBUIIA
Ha BUxoau aBToMarta. OTpuMani BUpa3u it piHaIb-
HUX iMOBIpHOCTEil TepeOyBaHHSI aBTOMAaTa y CBOIX
craHax. [TobynoBaHa MaTeMaTUYHA MOJIEJIb Y BUTJISIIL
MMOBiIpHICHOIO aBTOMaTa BUKOPUCTOBYETHCSI B CUC-
TeMi MiATPUMKU TPUUHATTS pillleHb 3 YHpaBIiHHS
MiXKOIOIDKETHUM PETYTIOBAHHSIM JUIST TeTIPECUBHUX
TEPUTOPIli, 0 YMCJIa IKMX 3aHECEHi axXTapChKi My-
HillMMaJIbHi YTBOPEHHS.

Haykosa HoBu3sHa. [TocraBieHe akTyaJabHe 3a-
BIAHHS CTBOPEHHS MOIEIbHOTO IHCTPYMEHTAapilo,
CIIPUSIIOYOTO JOMiHYBAHHIO CTUMYIIOI0UOI (PyHKIIiT
MiXOIOIKETHOTIO peryJloBaHHS Had BUPiBHIOIOYOIO
¢yHKIiE y cTpyKTYypi <perioH> <> <Iaxrapcbke
MyHilMnaabHe yTBOopeHHs>. IloOGymoBaHa aBTO-
MaTHa MoJelb AJis1 popMalisallii BU3HaYeHHS Mpo-
MOPUii PO3TOAiNy MOAATKIB Y MOPSIAKY OI0IXKETHO-
ro perymoBaHHs. [lepeBara moneni nojsirae B ii
aJIanTUBHOCTI 1O YMOB HEBU3HAYE€HOCTI BIUIMBIiB
30BHIIIIHBOTO CEPENOBUIIIA, 4 TAKOX Y 3M1aTHOCTI 10
caMOHaBYaHHS 3a PaxXyHOK BJACTUBOCTI IOLiJb-
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EKOHOMIKA TA YNPABJIIHHA

HOCTi MOBEIiHKM Ta aCHUMIITOTUYHOI OINTUMAaJlb-
HOCTI.

IIpakTtnyna 3HaunMmicTh. [IpakTryHa 3HAYU-
MICTb IIPOBEIEHUX NOCIIIXKEHb TOJISITA€ Y BUKOHAHHI
noOynoBaHUX Mofesiell y CKilali CUCTEMU MiATPUMKU
NPURHSITTS pillleHb Y CTPYKTYpi <perioH> <> <iax-
TapCbKe MYHilIMNAJIbHE YTBOPEHHSI>.

KirouoBi ciioBa: miscorodicemue pecynto8amnHs,
waxmapcoKi MYHIUUNAAbHI YIMEOPEHHSA, eKOHOMI-
Ko-mMamemamuuri mooeni, Cmoxacmu4Hi agmoma-
mu, cucmemu NIOMPUMKU NPULHAMM S PilleHb

Ilenn. CoszngaHue Mopenei, TMO3BOJSIOIIMX Ha
¢dopMaibHOI OCHOBE OCYIIECTBJISITH JOJIEBOE pac-
TpenelieHne CPEICTB OT YIUIaThl HAJIOTOB B CTPYKTYpE
<peruoH> <> <1axTépckoe MyHUIUMAIbHOE 0Opa-
30BaHUE>.

Mertomuka. I[lpemtoxkeH momxon IS CO3IaHUS
MoIesieil, 00JagarIINX CBOMCTBOM adalTalluy K 13-
MCHEHUSIM YCIOBHI (yHKIMOHMpoBaHus. [lomxon
0asupyeTcs Ha aHAJIUTUYCCKOM aIllapaTe TCOpUH
CTOXaCTUYECKMX aBTOMATOB, (DYHKIIMOHUPYIOIINX B
CIyYallHBIX Cpeaax, M I03BOJIsSIeT (pOpMaIbHO OMM-
ChIBaTh IMOBENEHME areHTa B YCJIOBUSIX U3MEPUMOI
HeonpeneJéHHOCTH, CO3MaBacMOil MOCTYIJICHUSIMU
OT yIUIaThl HAJIOTOB B OIOIKETHI HUXKECTOSIIIIETO YPOB-
HsI OIOIIKEeTHOM cucteMbl PD.

PesynabraTel. [IpenioxkeHa KOHCTPYKIIUS CTOXA-
CTUYECKOTO aBTOMaTa, OO0JIafalolero CBOWCTBOM
eaeco00pPa3HOCTH ITOBEICHUS M aCUMITTOTUYECKOM
ONTUMAJIBHOCTA. ABTOMAT XOPOIIIO ITPHCIOCAOII-
BaeTcsd K (IIYKTyallMsIM BHEIITHEW Cpeabl, BHI3BaH-
HBIM BapualisIMHM HAJIOTOBBIX TOXOIOB B OIOIKEeTax
IaXTEPCKUX MYHUIUTIAAbHBIX oOpa3oBaHuii. [lo-
CTPOEHBI MaTPHUIIBI MIEPEXOOB aBTOMaTa U3 OTHOTO
COCTOSIHUA B IPYro€ IO NEWCTBUEM BXOIHBIX CUT-
HaJIOB, UAEHTUGUIIMPYIONIMX OJaronpusITHYIO U He-
0JIATOTIPUSTHYIO peaKIMW BHELIHE ! cpebl Ha BBIXO-
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bl aBToMaTta. IlosiyueHbl BblpaxkeHus Wisl (pruHaIb-
HBIX BEPOSITHOCTE! MpeOBIBAaHUS aBTOMAaTa B CBOMX
coctogHusx. IlocTtpoeHHass MaTeMaTHM4ecKas MO-
IIeJIb B BUIIE BEPOSITHOCTHOTO aBTOMAaTa MUCITOJIb3YeT-
Ccs B CHUCTEME IMOOIEPKKU MPUHSITHUS PEUICHUN 10
VIIPABJIICHUIO MEXOIOMIKETHBIM  PEryJIupoBaHUEM
IUTST IeTPECCUBHBIX TEPPUTOPHUIl, B UMCIO KOTOPBIX
3aHECEHHI IaxXTEPCKUE MyHULIMTNIAIbHBIE 00pa3oBa-
HUSI.

Hayunas noBu3sHa. [locraBieHa akTyaibHas 3a-
Jlaya CO3JaHUSI MOMAEJbHOTO MHCTPYMEHTapusi, CIO-
COOCTBYIOIIIETO AOMUHUPOBAHUIO CTUMYIUPYIOLIEH
(GYHKIIMU MEXOIOIKETHOTO PEryJIMPOBaHUS Hal Bbl-
paBHUBAalOLIEH PYHKIIUEN B CTPYKTYpe <pEruoH> <>
<1IaxTépcKoe MyHULIMIIaAbHOE oOpa3oBaHue>. I1o-
CTpOe€Ha aBTOMAaTHasI MOIeIb WIS (opMaaru3allnn
OIIpeneIeHUS TIPOTIOPIINIA pacIIpeneIeHUsT HAJIOTOB B
nopsiike OrwomkeTHOro peryaupoBaHusi. [Ipenmyie-
CTBO MOJIEIY COCTOUT B €€ aalITUBHOCTH K YCIOBUSIM
HeoTnpeaeéHHOCTU BO3ASICTBUI BHEIIIHE! Cpeabl, a
TakKe B CIIOCOOHOCTU K CaMOOOYYEHUIO 3a CUET
CBOICTBa 11€JIeCOO0PA3HOCTU MOBEICHUS U aCUM-
NTOTUYECKOU ONTUMAIBHOCTH.

IIpakTuyeckass 3HAYUMOCTb. [IpakTuueckas
3HAYMMOCTb MPOBEAEHHBIX UCCIETOBAHUI COCTOUT B
HCIIOJIb30BAHUHN TTIOCTPOCHHBIX MOIENIeil B COCTaBe
CHUCTEMBI TIOAACPXKKU MPUHSITUASI PEIICHUI B CTPYK-
Type <peruoH> <> <IIaxXTEPCKOE MYHUIIUMAIBHOE
obOpa3zoBaHue>.

KimroueBble cioBa: mexcoOrodicemuoe pecyiupo-
8aHUe, WaxmépcKue MYHUUUNAAbHblE 00pa308a-
HUsl, SKOHOMUKO-MamemamuvecKue mooeau, cmo-
xacmuueckKue a8mMomMamsl, CUCHeMbl NOO0epICKU
NPUHAMUS peuleHUT

Pexomendosarno 0o nybaikauii 0okm. eKoH.

nayk O.A. Yeprnosoro. llama Haoxo0xceHHs pyKo-
nucy 13.07.15.
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