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Nowadays, one of the most urgent tasks facing the state authorities in the Russian Federation
is to manage the comprehensive development of the regions. The complexity of this subject to
management, multidimensionality of existing problems and the inconsistency of the targets
in conjunction with the dynamically changing operating conditions require the use of modern
methods and tools to forecasting of changes in the key parameters of regional development.
The article describes approach to the formation of an adaptive simulation model of regional
socio-economic system. This model allows to take into account the behaviour of economic
agents in their interaction with each other and the environment. The conceptual scheme of
this model is presented. The basic elements of model, including blocks of adaptive behaviour
of agents, use of resources and maintenance of balances are revealed. The control subsystem
including the goal setting and control blocks is allocated separately. A set of rules governing
the activation of a particular block of the model is justified. To implement this task, the
adjustment mechanism of the indicative plan is formalized based on fuzzy logic methods.
The knowledge base of fuzzy rules for the formation of target indicators for management
of the regional system development is developed. At the end of the article the scheme of
implementation of information support of regional development management based on the
proposed adaptive simulation model of the region is described. In our opinion, the proposed
tools which combines the methods of management theory and economic and mathematical
methods will improve the efficiency of regional development strategies.

Keywords: strategy of socio-economic development, simulation modelling, adaptation, regio-
nal system, fuzzy logic, target indicators, management, decision support system.

Introduction. Currently, strategic objective of access to an innovative development
model for the regions of Russia requires large-scale implementation of advanced technology
and notation that provide access to a new techno-economic paradigm based on production
of goods and services with higher value added nowadays. An equally important objective is
formation immediately innovation-oriented system of strategic planning that could ensure
the integration of potential innovate centers inside the existing exceptionally inertial model
of the reproduction process. Moreover, this system could analyze impact of innovation
factors on the development of economic system, mutual adapt and synchronize these
processes within the framework horizon for strategic planning [1].
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Accordingly, the issues of the development approaches to forecasting and planning
of the regional development that consider these features become update [2]. Currently,
the solution of this problem is associated with several difficulties — nonconcurrence
of objectives (by levels, planning horizon and subjects of management), the deficient
consistency of the existing economic policies, the lack of a clear analysis system and an
efficient use of management information, the immaturity of methodical aspects of strategic
planning at the regional level. As a result, there is a low quality of the formed forecast
estimates for the main parameters of regional development [3], which necessitate for its
constant revision during the implementation of strategies.

Within this framework further development of methods of strategic planning at
the regional level requires qualitative rethinking that dictated by the need to consider
continuous changes of the parameters and the condition in a global competitive market
environment, and its impact on the economic growth. The formation of regional deve-
lopment programs even in the medium term requires the implementation of mechanisms
for mutual consideration of the interests and adaptation of economic agents’ behaviour
strategies on the different levels, the existence of prior agreement procedures, and then
joint implementation, the monitoring and iteration correcting of the strategic parameters
of territorial development [4]. In this context, the modern decision support technologies
based on the adaptive management technique and simulation modelling can be an effective
tool for the improvement methods of strategic planning [5]. These technologies allow to
ensure of the qualitative information support in development and implementation of the
regional economic development programmes.

A conceptual framework of the regional development modelling. The
strategy of socio-economic development of the regional system includes a set of indicators
(indicative plan) which describe the desired state of the system in the future, and control
parameters implementation of which is aims to achieve the indicative plan. One of the main
issues of development strategy is to define of the balance of interests of the key economic
agents (EA). The use of management models and mechanisms seems appropriate as a
tool for solving such problems [6, 7]. This toolkit should be capable of the forecasting
evolutionary processes in the regional economic system in a changing of domestic and
external macroenvironment, in other words it is based on the use of an adaptive method.

The proposed conception of an Adaptive Simulation Modelling (ASM) is based on the
idea of the eventual adaptation of both the agent behavior strategies and the controlling
action to changes in the economic environment. This conception of ASM comprises three
main levels: the EA, the regional management, the macroenvironment (Figure 1) [8].
Regarding to the problem solution of development programs for the regional growth,
regional economic actors are one of many EA, but it differs from other agents of the
model by set of characteristics and goals inherent in them. Consequently, implementation
of the functions to manage the innovative development of the region is to establish a certain
condition for their activities and realized by the central and local public authorities of a
region.

A set of models of the EA describes by the tuple:

A= (MS,MF,MX),

here M S is the block of adaptive behavior of the EA, M F is the block of resources use
by the EA, M X is the block of balancing income and expenditures of the EA.
Particularly, the block of EA adaptive behavior M S = <Ra, S, K, Y > describes the

actions of EA on the use available at its disposal resources R, = {Ra}, RaZ,..., Ra}™*
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Figure 1. The conceptual framework of the adaptive simulation model
of the regional socio-economic system (RSES)

in order to achieve Y/ = {th 1,th 2, th "1 in accordance a certain behavior strategy
S, =1{S,1,5:7,...,5.7*%} based on the current grade of situation K = {K}, K?,..., K"}
at the time ¢ (¢t = 1,2,...,T, where T is the modelling horizon). Hereinafter ny, is the
number of elements, which include in the k-th tuple.

Adaptability of the agent behavior to changing operational conditions (by choosing
of another behavior strategy which is a set of rules implemented in these conditions) is a
distinctive feature of the considered block.

The block of resources M F describes the changes in inventories of the EA St = {St;,
St2, ..., St} and its flows Fl = {FI}, Fi?,... FI"*} at some instant t. Consequently,
in our opinion, the use of models and methods of system dynamics as the prime tool
is the most appropriate in forming a model. The block of balance analysis M X ensures
maintenance of the expenditure Out = {Out}, Out?,...,Out;*} on a level determined by
the income and resources of the economic agent.

As shown on Figure 1, the control subsystem is represented by second level of the
hierarchy and forms a model of regional management U which includes two interrelated
blocks — goal setting (establishment of the indicative development plan of the RSES)
and regulation (formation of the control parameters that ensure the achievement of the
indicative plan) which are presented in Figure 2. The choice of the solution is based on
the analysis of the level of achievement of the planned values of indicators of regional
socio-economic development and the availability of unused system resources (Table 1).
The solution numbers in the Table 1 correspond to the solution numbers in Figure 2.

Within the framework of this model the solution of economic development issues at
regional level is expected among other things.

Assessment of resources of the EA “State” (Grf) occurs when choosing solutions ((2)
and (3)). From there, the decision to change the expenditure either on the minimum
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Table 1. A set of rules for making decisions

Resource The indicators The indicators achieved /not The indicators
achieved (equally) achieved (not equally) not achieved (equally)
Resourceis Increase of the Increasing flow in the lagging Increasing flow in any
available indicative plan (1) | dimensions (2) of the dimensions (3)
Resource is not | Completion Reallocation of resources Reduction of the
available algorithm (4) in the dimensions (5) indicative plan (6)
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Figure 2. The algorithm of formation of target indicators
and parameters of development management of RSES

achieved, or on a predetermined (for example, the tasks of social development) direction of
development at the expense of state resources (OutG_ Y, and OutG_ Yy, respectively)
or business resources (OutB_ Y, and OutB_ Yso) is taken.

The peculiarity of regional management decisions is to describe these procedures
with the help of such fuzzy formulations as “slightly”, “essential”, etc. A few researchers
note that part of the scenario conditions can be based on expert assessments [9]. It is
proposed to use the algorithm of a fuzzy logic FzL for implementing this approach within
the framework of the developed tools which is a distinctive feature of the goal-setting
block Zy. This block Zy provides determination and correction of the indicative plan
yld = [y, /9 vy 192 |yl in time ¢

Zo= (Y FzL,Y'?).

The original version of the indicative plan Y,/ is formed by the decision maker in
view of the current situation, trends in the development of both internal and external
environment, as well as considering the development goals of the RSES. Within the
framework of the regulation block Rg setting the regulators of the controlling system
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Reg = {Reg}, Reg?,...,Reg;'*} are configured based on the set development goals and
available resources, while monitoring the key macroindicators th at the instant of time ¢:

Rg= (YT, Y™ Gr, Reg).

Consequently, management of RSES includes value determination of the indicative
plan which is a quantification of the of the regional development goals and ways to achieve
them. The balance block SAM describes by the tuple SAM = (D, S), where D and S
represent, respectively, the demand and supply of resources in the markets.

The model of macroenvironment H = (Sn,Rh,Sc) is defined through the
parameters Sn = {Sn;,Sn?,...,Sn{"*} and resources Rh = {Rh;,RhZ,... Rh*} of
external environment, defined by scenario card Sc for each time ¢. To be noticed is
that the model of regional system can be obtained predictive estimates only those
parameters that characterize the elements of system. Accordingly, all characteristics of
the macroenvironment are exogenous parameters of the model. When determining their
numerical values, it is advisable to focus on the forecasts developed by the Ministry of
Economic Development of the Russian Federation. The formation of scenario maps is based
on the scenario conditions used in this case.

The modelling process is based on the nesting of calculations. This procedure includes
consistent calculation of i-th (Vi,i = 1;ix, where iy is a number of parameters in the
indicative plan) element Ytl 4 within the framework the nested procedure for calculating
the ij-th combination reg,’ (Vj,j = 1; jx, where ji, is a number of controlled parameters)
simulating the adaptive behavior of the EA A. The decision to change the parameter
values reg,?, Y,/% or move to the next model period (¢ + 1) is made based on the degree
of achievement of the target indicator Y,/%.

In this way, the proposed conception of an adaptive simulation modelling for a region
is based on the hierarchical interconnection of the triad of models in a single computable
complex. This makes it possible to implement an iterative mechanism of mutual adaptation
of interests and strategies of the EA both in interaction with each other and in interaction
with the management system in the process of development and implementation of regional
development programs.

Formalization of the mechanism for adjusting the indicative plan involving
the use methods of fuzzy logic. The developed approach to modelling of the procedure
for adjusting the indicative development plan of the RSES is based on the use of fuzzy
logic, which determines the sequence of stages as described below. The indicative plan in
this context must include key indicators of socio-economic development of the region such
as gross regional product, volume of fixed investment, the amount of per capita income,
the amount of fiscal capacity, etc.

At the stage of fuzzification used conditions are expressed in the form of linguistic
term. The solutions themselves are formed using the following criterion:

Criterion 1. Degree of indicative plan achievement is PD! = {PD}, PD?, ..., PD*}.
Linguistic variable PD! can take values PD! = {overfulfilled (pd); achieved (d); not
achieved (nd)}.

Criterion 2. The change in the rate of growth of element i of the indicative plan is
TRP. = {TRP},TRP?,...,TRP}*} characterizing its dynamics. The possible value of
linguistic variable is TRP; = {improved considerably (mv); improved (v); remained intact
(s); revised down (n); revised down considerably (mn)}.

Criterion 3. Ratio of growth rate element i of the indicative plan and growth rates
of other indicators RPd. = {RPd;, RPd:, ..., RPd}"*}. Linguistic variable RPd. can take
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values RPd. = {significantly higher (mv); higher (v); comparable (s); below (n); far below
(mn)}.

Crriterion 4. Availability of other indicators with the best growth rates.

The membership functions have been developed for fuzzification of the distinct
reported value. It should be noted that type of these functions may vary for different
regional systems. The membership function of class L(z;a,b) applied to describe the
leftmost term of the study. The membership function of class t(z;a,b,c) employed to
describe the middle term. The membership function of class v(z; a, b) was used to describe
the far-right term. These functions are standard membership functions that are easily
applicable to most tasks. The choice of these functions is contingent on the analysis of the
subject area considering the scientific assessment. The values of the coefficients a, b, ¢ are
determined individually for each element under study.

Thus, to describe the leftmost term, apply the expression:

1, if x < a,
wu(a,b,c) = %, if x <0,
0, ifx>bh

To describe the middle term, apply the expression:

0, if < a,
=2 ffa<z<ec

p(z,a,bye) = q 528" ’
=, ife<x <,
0, ifx>0.

To describe the far-right term, apply the expression:

0, if z <a,
wx,a,b) = ¢ =2 if x <D,
1, ifx>b.

The calculated values of the criteria determine the fuzzy solution Resh; = {Resh;,
Resh?, ..., Resh}} that describes the change of the i-th element of the indicative plan.
Accordingly, linguistic variable Resh! for each indicators of the indicative plan can take
values Resh. = {significantly reduce (mn); reduce (n); save current value (s); raise (v);
significantly raise (mv)}.

The formation of a fuzzy knowledge base is the next step. The system of fuzzy
statement is written as

L, :<if Ay, then By >,

~i
I

)

L,, :<if A,,, then B, > .
Fuzzy statements correspond to the general form as
Aj < By 1S @y > and Bj i< B, is ay >,

where a,j, ayj are values of terms of input and output linguistic variable; 3,,, 8, are the
terms of input and output linguistic variables.
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Knowledge base formed based on the selected criteria and analysis of the subject area.
The choice of a fuzzy decision Reshy on the change of the indicative plan implemented
based on knowledge base (Table 2).

Table 2. The knowledge base of a fuzzy rule algorithm of formation indicators
of the development of RSES

Change in the . Degree of achievement (PD})
The ratio of L
growth rate of cowth rate not achieved (nd) | achieved (d) | overfulfilled (pd)
the indicator g i Availability of other indicators with the best growth rates
; (RPd})

(TRPY) t yes no yes no yes no
Improved Significantly n mn s s s v
considerably hlgher
(m) Higher n mn s s s v

Comparable n n v s s v
Below s n v s s v
Far below s n v B B v
Significantly n n s s s v
Improved higher
(v) Higher n n s S S v
Comparable n n s s s v
Below s n s B B v
Far below s n s s s v
Remained Significantly s n s s v v
intact higher
(s) Higher s n s S v v
Comparable s n s s v v
Below n n s B B v
Far below n n s s s v
. Significantly s n v s s v
?(fv\:;ed higher
(n) Higher s n v s s v
Comparable ] n s s v v
Below s n s s v v
Far below s n s B v v
. Significantly s n s s s v
Revised down hicher
considerably &
(mn) Higher s n s s s v
Comparable s n v s v v
Below s n v s muv v
Far below s n v B muv v

The final step is the defuzzification procedure which is necessary to determine the
specific numerical value of the output parameter. Various methods (“center of gravity”,
“first maximum”, “middle maximum” and others) can be used for this purpose [10]. The
study used the method of “first maximum” characterized by simplicity of implementation.
However, this approach has a few disadvantages. Slow response in terms of fuzzy model is
the most significant of them. One area for further research, in our opinion, is the rationale
using of the center of gravity method to solve the problem, considering the existing features
of the membership function of the output parameter. Next, the truth value of each rule is
calculated, and a management decision is formed.

The achievement of the indicative plan Y,/4 is carried out by changing the values of
the controlled parameters reg;” in accordance with the selected rules Ruy, which are a
record of the form: “if Ru; = true, then reg] = reg] ++7". A key principle of development
control parameters is levelling and maximizing the degree of achievement of indicators
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(min (Y;”"/Y,/4) — max). At each modeling step, one of the situations that define the
rules Ruj is possible:

1)

Y'tfi Y;(fiJrl)

fi Idi
(Y7 =Y ™) A (Ytzdi - th(IdiJrl)

> A(Grs > 0) — Y4 = yIdi 4 M.

2)
g g vyl y /i
yii oy Ui Reg,’ = Reg,’ + N, —Ytldi = min; —Ytldi,
t t s t t
<Y*tldi a Yt(ldi-‘r1)> A (Gre > 0) — ’ Y v/
Regy = Regy , <57 # min; —7=;
Y'tld Y'tId
3)
fi Idi thi Yt(fiﬂ) ] ij ij j
Y <Y ) A Y& = 0@ A(Gry > 0) — Regy’ = Regy’ + X;
t
4)
; . v/t yUey . t=t+1, t<T,
" > Y A S = g ) A (G =0) — - ithm, ¢ — T
f Y, completion algorithm,t = T7;
5)
B Yfl Yfl
vl oy Ui Reg,’ = Reg! = N, S = maxi o
t t s _ t t
(thdi 7 Yt(ldi+1)> A(Gr =0) — : ’ yfi Y/
R = Rey; )‘j7 in; ’
€9 €9y + Y 1min Y14
6)

fi Idi Y;ﬁ Y;fiﬂ s Idi Idi j
Y <Y ) A Yl = ylIditl AGri=0) — Y[ =Y " =N,
t

The value M for adjusting the values of the regulators is determined by a decision
maker, and for adjusting the parameters of the indicative plan is using the fuzzy algorithm
described above.

In this way, the control block ensures the transfer of the RSES from the current state
to the specified one in accordance with the formed indicative plan. As a result of step ¢
of the iterative algorithm either the reallocation of the resource and the introduction of a
new control action, or a return to the level of goal is setting-options 1 and 6.

At the same time, attention should be paid to boundaries of the use of the proposed
models and algorithms. This issue is multidimensional. In particular, the proposed
models do not consider the microeconomic parameters, the indicators of development
of municipalities that are part of the regional system. There is a limit associated with the
level of detail. Similarly, as has been noted above the parameters of the macroenvironment
are exogenous in the model. On the other side, the results obtained in the course of model
experiments, one way or another, are based on the economic laws laid down in the model,
the existing conditions, and some assumptions. In this regard, with a qualitative change in
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the state of the regional environment or the conditions for the functioning of agents, a more
detailed analysis of their consequences is required. The final decision on the implementation
of certain public policy measures should be based on the opinion of the decision-maker.

Development of regional ASM based on the proposed modeling concept can be used
as the core of various information systems. The use of these information systems is aimed
at solving the problem of providing quality information support in the implementation
of development programs at the regional level. The development of the decision support
system is the most perspective and fit-for-purpose [11, 12].

Scheme of implementation of information support based on ASM. In general
terms, the decision support system in regional development management, in our opinion,
should solve the following basic tasks:

— collection and accumulation of factual information, structured information in the
form of decision rules, as well as semi-structured information in the form of ontologies and
precedents;

— situation analysis using problem-oriented knowledge base with inference mechanism
[13];

— formation of the forecast of situation in different macroeconomic conditions based
on adaptive simulation model;

— development of a set of recommendations for the formation and correcting of the
parameters of regional development management.

However, the proposed adaptive-simulation model does not allow to solve the problems
of information and analytical support and requires the addition of a set of functional blocks
(Figure 3).

Macroeconomic Socio-economic
environment system' ofthe <«INFLUENCE Activities D —
region APPROVED

[ -
. EXPERT ESTIMATION Decision
Decision maker f—— OF THE FINDINGS assessment. OBTAINED DATA
STARTING DATA i
-
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ockofthe inputand |y \EED TO CORRECTION ‘
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7 S STATEMENT Complex of Data output block
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! — h: ool of the model for decision | ANALYTICAL MATERIAL,
Database ofthe trsk 4\ Block of strategy assessment THE FORECAST AND
d A PLANNING ESTIMATES,
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Base of COMPARISON BASED ON
precedents FUZZY CLASSIFICATION

Figure 3. Scheme of the DSS organization based on adaptive simulation model

Phase 1 is the formation of a set of initial parameters. A data entry block provides
filling the database with various information about the state of the control object and the
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environment. In view of the fact that database should be updated periodically, organization
of monitoring is a necessary condition for DSS functioning. This makes it possible allows
not only have an idea of the current and retrospective state of the control object, but also
to monitor the consequences of management decisions, and accordingly to expand and
improve the existing bases of rules and precedents. Processing enormous aggregation of
information requires the use of modern information technology data processing and data
mining. As a consequence, data storage is proposed to be organized on the basis of the
OLAP concept (including through the multidimensional database properties) and Data
Mining. According to experts in this field using Data Mining can look for insights in large
amounts of information [14].

In addition, the input block is used to mission statement by the system user (decision
maker) [15]. This phase is represented by the task formation block (see Figure 3). The
need for this block is contingent on variety of practical tasks and areas of application of
the DSS and the need to enter not only reporting data, but also exogenous parameters of
the model, as well as the choice of development strategy. The block of strategy formation
should allow to develop the general strategy of regional system development and to define
a number of parameters of model even before simulation for a choice of the development
direction.

Obtained the forecast and planning estimates pass to block of analysis and identi-
fication of problems. At this stage, cross-section analysis, analysis of trends and other
procedures are carried out. These procedures allow to identify both the problems and
the prerequisites for their occurrence. The base of precedents is used for this purpose. It
contains information about the possibility of using the accumulated experience of solving
problems in the process of developing solutions to new tasks. Decision support system
forms a set of alternative solutions based on the forecast-planned estimates identified in
the analysis of development problems. The implementation of this procedure is expected
to be carried out within the solutions formation block that allows for the classification of
situations and comparison with the existing base of precedents to select possible solutions
based on the algorithm presented in Figure 2. The use of methods of fuzzy logic theory
seems appropriate as a tool for solving such problems. This approach makes it possible to
monitor the smooth variation in the properties of the control object, as well as to use its
qualitative characteristics [16].

Integration of the proposed DSS based on adaptive simulation model of the region,
into the activities of regional ministries and departments involves the solution of a number
of issues. In particular, it is necessary to clearly define the stages of formulation of the
strategic development documents, which use the capabilities of this tool. Methodological
recommendations for their implementation, taking into account the use of the DSS,
should be developed (or adjusted) for each of the stages. Within the framework of these
recommendations, it is necessary to clearly define the list and characteristics of the
used indicators, the frequency of data updates, the sources of information, the issues
of coordination with other stakeholders. Based on this, a list of officials is determined, and
their powers are adjusted accordingly. In addition, it is recommended to identify a focal
point responsible for the implementation of the proposed system, as well as the procedure
for evaluating and monitoring the effectiveness of its implementation.

Generally, the proposed DSS can become a universal tool that provides the decision
maker necessary for decision-making information about the retrospective, current and
future state of the regional socio-economic system. Also, this tool will allow to analyze
and identify possible ways to solve the existing problems.
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Conclusion. Thus, within the framework of the study, a conceptual scheme for
the implementation of the DSS in the field of regional development management is
proposed. Also, the place of the adaptive simulation model in the structure of the system
is determined, potential for use adaptive simulation model in the formation of forecast-
planned estimates of the region’s development are shown, as well as the assessment of
feasibility of alternative control actions are shown. The article describes the procedure of
forming the solution and the purpose of functional blocks. This tool provides the ability
to work with a model complex for the end costumer, providing convenient use of tools for
a person who is not an expert in economics and mathematical modeling [17].

From a theoretical perspective, the proposed tools will expand the possibilities
of combination both management theory and decision support methods, intellectual
information technologies, and economic and mathematical methods, modern computer
simulation technologies for strategic planning of the socio-economic systems development
on macro- and meso-level. The software tools have an important practical focus. The
proposed design of the decision support system can be used by public authorities for
determining the parameters of the medium-term development in the regions of the Russian
Federation, as well as other RSES in the development of measures and mechanisms for
the implementation of state economic policy.
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OpHolt n3 Hanmbojiee aKTyaJIbHBIX 3aJ1a4, CTOSIIUX B HACTOSIIEE BPEMsI ITepeJl OpraHaMM TO-
cymapcTBeHHOI Biaactu B Poccuiickoit @enmepanuu, siBIsSeTCA yIPaBIeHe KOMILIEKCHBIM Pa3-
BuTHEM pernoHOB. CJIOXKHOCTH JAHHOIO OOBEKTa yIPAaBJIEHUsI, MHOTOACIIEKTHOCTh CYIIECT-
BYIOIIUX TPOOJIEM W MPOTUBOPEYUBOCTD IEJIEBBIX YCTAHOBOK B COBOKYITHOCTH C JWHAMIYIHO
U3MEHSIIONIMUCS YCIOBUSAME (DYHKIMOHUPOBAHUST TPEOYIOT MPUMEHEHNsT COBPEMEHHBIX Me-
TOMOB ¥ MHCTPYMEHTOB IIPOTHO3MPOBAHUS N3MEHEHUsI KIJIFOUYEBBIX IIapaMeTPOB Pa3BUTHUS pe-
ruoHa. B craTbe mpemjioykeH MoaxXo K (bOPMUPOBAHUIO aIalTUBHON MMUTAIIMOHHON MOJETH
PETMOHAJIBLHOM COIUATBHO-IKOHOMUIECKOH cucTeMbl. Takas MOIeIb MMO3BOJISET YIUTHIBATH
OCODEHHOCTH IIOBEJICHUST SKOHOMUYECKUX are€HTOB IPU UX B3aMMOJAECHCTBUMU JPYT C JAPYTIOM
u BHelHel cpenoii. [IpencraBiena KoHIENTya/bHAs CXeMa, JAHHOM MOJIETM M PACKPBITHI OC-
HOBHBIE €€ 9JIeMEHTBI, B TOM 4ncje OJIOKN aJallTUBHOTO MTOBEJEHUsT ar€HTOB, MCIOJIb30BAHN
pecypcoB u obecniedenust 6amancoB. OTAEIBHO BhIIEIEHa YIIPABJISIONIAs TOJCUCTEMA, BKJTIO-
Jaromasi 6JIOKU IeJIerojiaranrst U perynaupobanusi. OG0CHOBaH KOMILJIEKC IPABUJI, PErIaMeH-
THUPYIOMUX AKTHUBU3AIUIO pabOTHI TOrO WM WHOrO Osioka mozmenu. s peanusanuu STOM
3a/1a9u ITpoBeeHa (POPMATU3AIUS MEXAHN3MA KOPPEKTUPOBKY WHIUKATHBHOTO TIJIAHA C TTPU-
MeHEeHMeM METOJIOB HeUeTKOIl jjoruku. Pazpaborana 6a3a 3HAHUI HEYETKUX MIPABUJI JI1sT (DOP-
MUPOBAHMUS [EJEBBIX UHIMKATOPOB yIIPABJIEHUs PA3BUTUEM PErHOHAJIBHON cucTembl. Onuca-
Ha CXeMa peayin3aliny NHMOPMAaIMOHHOM MO/IEP>KKH yIIPABIEHUST PETHOHAIBHBIM Pa3BUTHEM
Ha 6a3e MpeIosKEeHHON aIalTUBHON NMUTAIIMOHHON Mojien pernoHa. [IpencraBieHHbI WH-
CTPpYMEHTapuil, COYeTaloMNil MeTOAbl TEOPUHU YIIPABJIEHUA U dKOHOMUKO-MaTeMaTHUdecKue,
MTO3BOJIUT MOBBICUTH 3(MPEKTUBHOCTHh Pa3pabOTKU CTpaTernii peruoHaJIbHOIO Pa3BUTHS.

Kmouesvie caoea: CTpaTerus COMUATBHO-IKOHOMHYECKOTO PA3BUTHS, IMUTAIIMOHHOE MOJIE-
JUpOBaHHe, aJlallTallid, PernoHaJIbHadA CHUCTeMa, HedeTKad JIOTHKa, IlejieBble MHIUKATOPHI,
yIpaBJIeHue, CUCTEMA TIOJIIEePKKU NIPUHATUSA PEIIeHUit.
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