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Abstract

The article provides a theoretical and conceptualy of the concept of "sustainability of the aghiaral sector in
the region" which is completed by "intellectual a@wative" component. The factors of influence on ghstainability of
Vinnitsa regional agricultural sector are definelor the first time an economic and mathematicakéasting model of
sustainability of the agricultural sector in thegien based on the theory of fuzzy logic was deeelopn interactive

decision support system for managing sustainablitine agricultural sector in the region is devstal.
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Rapid dynamics of modern living in a market systaeim
coordinates generates new research problems, tagtiva
methodological searches and forms new paradigms in
research of economic processes. Among these tdtbca
problem of sustainability management and developmen
of the agricultural sector in Ukrainian region thgh the

use of innovative methods of economic and mathezati
modeling. The necessity and actuality of modekamgl
forecasting of sustainability of the agriculturagctor
developmenin the region is caused by the fact that during
the market reforms underestimation of the economy
regulation process was found out and, as a result,
inadequate with potential possibilities using bg #tate
management system. This underlines the great icupost

of this problem that actually caused the subjecthid
study.

The aim of this work is a theoretical research loé t
concept of "sustainability of the agricultural swect
developmentn the region" and construction of economic
and mathematical model for determining and foréaegst
the level of sustainability of the agricultural s@cof
Vinnitsa region based on the theory of fuzzy logic.

Currently, in the economic literature, there is single
and generally accepted definition of sustainabitifythe
agricultural sector, because of the inconsistenng a
underdevelopment the concepts of sustainability of
economic systems development, lack of sufficient

coolt, fuzzy logic, decision support system.

sustainability (including agriculture) as the ayilof the
agricultural sector to counteract negative infllec
mainly elemental forces of nature, and also itditghio
prevent or weaken the production decline [10,17].

Other researchers consider the sustainability of th
agricultural sector development as the sustainglifithe
average level dynamic row of production volumes and
crop yields [15], others - as sustainability of lenion,
development of investigated phenomenon [3]. However
in our view the concept of sustainability is nahiied by
only these features. Sustainability of agrarian
development - is not only an opportunity to overeatine
adverse effects for agricultural production, bugoathe
ability to use them with the highest effect.

Without denying the contribution of mentioned stists

in the development of the theory of agrarian préidac
sustainability, it should be noted, that recentomefs
conducted in the agri-food sector largely were aimag
the regionalization of the economy, its orientationself-
providing. Therefore, the reproductive processesclvh
are being occurred now in the agricultural secibiis
better to consider at the regional level. Furtheeno
assessment of sustainability of the agriculturattae
development will not be complete due to the magiaitaf
dynamic rows fluctuation, because it does not allow
taking into account social, economic and environtaen
consequences of sustainable (or unsustainable)

information for quantitative measurement of the development of the agricultural sector. It is neeeg to
sustainability degree. Some authors understand understand that the sustainability of the agricaltsector
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development achieved not only by meeting the needs Let's consider intellectually innovative componeot

(demand) of the population in food through its mass
production. The sustainability of the agricultussctor
development should be seen as a category of regiiodu
therefore sustainable can be such a variant oflolevent
that, allowing fluctuations of production output some
years, providing full compensation of recurring doo
shortages at the expense of previously establistsstves
and stocks. However, this applies not to all typds
products (for example, grain) since the bulk of@agtural
products has limited period of storage.

The variety of approaches to determine sustairgtuli
agricultural production caused by both the versatibf
this problem and the extraordinary complexity ofkia
solved agrarian industry as a whole and its compisne
The searching for new directions and ways of the
development of agricultural sector, that reduces it
negative impact on the environment, led to the gemese

of a new interpretation of agricultural production
sustainability as production oriented to increasthg
quality of food and quality of life, to ensuringetiafety of
the environment and stabilization of the food swyppi
population in a long term. This approach, which &en
called environmental [2], the notion of "sustainigpiof
the agricultural sector development of the region"
distinguishes the following components: ecological,
production, economic and social. Supplement exjstin
components of sustainability of the agriculturakttee
development (see picture 1) with "intellectual imation"
component is offered.

sustainability of the agricultural sector developinef the
region in more details.

The first component - is intellectual potential.
Unambiguous and generally accepted definition of
"intellectual potential" does not exist. Availabjli of
intellectual  potential suggests primarily mental
capabilities of people and intellect capabilitie
widespread definition is the following: intellectua
potential - is the unity of creative and individuabor
potentials of workers which characterize their igito
produce material goods using materialization of
knowledge and their adequacy to management
requirements [8].

The second component — is innovative potential.
Currently, the economic activity requires so-called
innovative potential, which is interpreted as odilen of

all kinds of information resources, including teolagical
documentation, patents, licenses, business plans,
innovative programs, etc. The state of innovatigteptial
affects the choice of one or another developmeategy
therefore innovative potential in this case can be
interpreted as "measure of readiness" of the ecanom
system to accomplish the objectives of developriggnt

Thus, the essence of a systematic approach to the
interpretation of sustainability of the agricultlisector
development of the region consists of the analygsis
balanced production achievement, economic, social,
ecological and intellectual-innovative goals facitige
agricultural sector of the region.

Components of sustainability of the agriculturaitee development of the region =
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Picture 1. Components of "sustainability of the agicultural sector development of the region”
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For modeling sustainability of the agricultural ®ec [8]: a definition of main factors of influence wihic
development of Vinnitsa region is proposed to use t characterize the sustainability of the agricultusattor of
most advanced mathematical apparatus - the thebry o the region and formalizing the relationships betwd®wm
fuzzy logic which is successfully used in otheddte of in generalized form; definition and formalizationf o
human activity [5,7,8, 9,11]. The theory of fuzogic in linguistic estimates of factors; construction ofz#y
technical systems is investigated by L. Zadeh, O. knowledge base of the interactions between factors;
Rotshtein, S. Shtovba and others [14,16] in economi output of fuzzy logic equations based on fuzzy Uistic
systems by S. Kozlovskyi, A. Matviichuk, Y. assessments and knowledge base; optimization ayfuz

Gerasymenko, G. Pchelyanska, B. Kozlovskyi [8, bii, model parameters.
for modeling sustainability of the agricultural tmc
development of Vinnitsa region, it is proposedtfoz first Taking into account the basic principles for moaglthe
time. Advantages of the theory of fuzzy logic owther sustainability of the agricultural sector developinef the
mathematical apparatus are given in [6 p. 53], Wl region and conceptual apparatus of the theory mfyfu
the basis for using the theory of fuzzy logic fohing the logic, input factors of model for determining the
problem. sustainability of the agricultural sector of thegiom is
Basic methodology of modeling is based on the thebr given in table 1.
fuzzy logic envisages a phased solution of sucllpros
Table 1
Input factors (variables) of model and its linguisic assessment
Input factor Name of the input parameter (of Range of the Linguistic assessment
(variable) variable) input parameter of input parameters (terms)
1 2 3 4
X1 Gross agricultural output in the regior] 10-30 Low, 10-15 billion UAH, H)
billion Average, 15-25 billion UAH,Q)
UAH High, more than 25 billion UAH R)
X2 Grain and leguminous crops 20-70 Low, mo 20-30 million quintal 1)
production in the region million quintal Average, 30-40 million quintal()
High, 40 -70 million quintal, i)
X3 Sugar beet production in the region 15-50 Low, till 15-20 million quintal, )

million quintal Average, 20-35 million quintal()
High, 35-50 million quintal, i)

X4 Rapeseed production in the region 1-8 Low, 1-2 million quintal, H)
million quintal Average, 2-4 million quintal @)
High, 4-8 million quintal., B)

Xs Meat production (slaughter weight) in 150-400 Low, 150-200, H)
the region thousand tons | Average, 200-300())

High, 300-400,B)

Xs Milk production in the region 800-950 Low, 800-850, H)

thousand tons | Average, 850-900())
High, 90C-950, B)

X7 Profitability whole enterprises 3-50 % Low, 3-5%,K)
activities of the agricultural sector in Average, 5-20%,()
the regiol High, 2¢-50%, B)
Xg Average prices of grain and 1-4 Low, 1-2, H)
leguminous crops in the region thousand UAH | Average, 2-3,()
per ton High, 3-4, B)
Xo Average prices of animal husbandry in 2-8 Low, 2-3 thousand UAH / tonH)
the region thousand UAH / | Average, 3-6 thousand UAH / torG)(
ton High, 6-8 thousand UAH / tonBj
X10 Average prices for milk and dairy 1-7 Low, 1-2 thousand UAH / tonH)
products in the region thousand UAH / | Average, 2-4 thousand UAH / torG)(
ton High, 4-7 thousand UAH / tonBj
X11 Balance of foreign trade in Vinnitsa 30-50 Negative -30-0 million U.S. HH)
region million U.S. $ Low, 0-10 million U.S., H)

Average 10-30 million U.S.Q)
High, 30-50 million U.S.,B)

X12 Investments in agriculture of Vinnitsa 500-3000 Low, 500-1000 million UAH, )
region million UAH Average, 1000-2000 million UAH()
High, 2000-3000 million UAH, )
X13 The amount of subsidies in agriculture 50-300 Low, 50-100 million UAH, H)
from the state budget million UAH Average 100-200 million UAH )
High, 200-300 million UAH, B)
X14 The inflation rate in Ukraine 0-50 % Low, 0-2 %,H)
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Average, 2-10 %,Q)
High, 10-50 %, B)
Xi5 The level of disposable income per 10-70 Low, 10-20 thousand UAH / yeati)
capita in the region thousand UAH / | Average, 20-40 thousand UAH / yeat) (
year High, 40-70 thousand UAH / yeaB)
X16 The average wage in the region 1-7 Low, 1-2 thousand UAH / monthij
thousand UAH /| Average, 2-4 thousand UAH / montk)(
month High, 4-7 thousand UAH / monthBY)
X17 The average number of workers 25-50 Low, 20-30 thousand people / yedt) (
employed in agricultural production in thousand people /| Average, 30-40 thousand people / ye@j, (
the regiol yeal High, 4(-50 thousand people / yeaB)
X18 The number of agricultural enterprisep 1-3 Low, 1-1,5 thousand units / yeaH)(
in the region thousand Average, 1,5-2 thousand units / yed) (
units / year High, 2-3 thousand units / yeaB)(
X19 Indices of consumer prices of goods 50-150 % Low, 50-90 %H)
and services in the region Average, 90-110 %.()
High, 110-150%.,1)
X20 The volume of sown areas of basic 1-2 Low, 1-1,2 million hectaresH)
agricultural crops in the region million hectares | Average, 1,2-1,7 million hectares;)(
High, 1,7-2 million hectaresB|
Xo1 Yields of grain and leguminous crops 30-70 Low, 30-40 quintals per hectaré])(
in the region quintals per Average, 40-50 quintals per hectai@) (
hectare High, 50-70 quintals per hectam)(
X22 Yields of sugar beet 200-700 Low, 200-300 quintals per hectar#l)(
quintals per Average, 300-400 quintals per hectaf®, (
hectar High, 40(-700 quintals per hectare)
Xo3 Yields of rapeseed 10-40 Low, 10-15 quintals per hectaré])(
quintals per Average, 15-30 quintals per hectai@) (
hectare High, 30-40 quintals per hectar8)(
Xo4 Emissions of polluting substances intp 30-200 Low, 30-80 thousand tonkj
the air of the region thousand ton Average, 80-120 thousand tof)(
High, 120-200 thousand torB)
Xo5 Natural disasters in the region 0-100 Low, 0-25, H)
points Average, 25-50,@)
High, 50-100, B)
Xo6 Intellectual potential of the region 0-100 Low, 0-30, H)
points Average, 30-60,@)
High 60-100, B)
Xo7 Innovative potential of the region 0-100 Low, 0-30, H)
points Average, 30-60,(q)
High 60-100, B)
Xog The level of political stability in the 0-100 Low, 0-30, H)
country points Average, 30-60,@)
High 60-100, B)

For establishing the hierarchical relationshipsMeein the factors that affect the sustainabilityhaf agricultural sector of
the region group them into the following groupsoguction (a); economic and financial (e); socigl (satural and
environmental (p); expert and intellectual fact@ysThese groups of factors are given in the fafan "output tree” (see

pictures 2-6).

According to pictures 2-6 linguistic variables farst a.e, s, p,i are defined using the following correlations:

a=f, (% % Xs,X,,X5,X6,X7).
e =fo(Xg,Xg:X10, X1, X12:X13:X14).
5= (X15, X16:X17, X191 X10).
p :fp(XZO’ X211 X221 X231 X 04, Xzs)’
i =f; (X a6, Xo7,X5).

where X4 +X7 — production factors;Xg +X14 — economic and financial factor§$15+X19 — social factors;

X920 - X o5 — hatural and environmental factoi$yg - X28 — expert and intellectual factors.

(1)
@)
@)
(4)
Q)
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Picture 6. Classification of expert and intellectubfactors

The output magnitude, that is sustainability of digearian
sector of Vinnitsa region Y, is defined by the faten
Y=f,(aespit)

(6)
where a,e,s,p,and t — linguistic variables describing
respectively industrial, economic and financialciab
natural and ecological, expert-intellectual factasd
forecasting period (, 6M, 1P, 2P, 3P, where letters M
and P indicate a month and a year).

According to the economic situation and the acakpte
principles of modeling possible changes of sustaliitya

of Vinnitsa regional agrarian sector the followitayels
are defined (on a scale from 0 to 100):

- Y, (85-100) — excellent sustainability
(classA or 1);

- Y, (66-84) — good sustainability
(classB or 2);

- Y3 (51-65) — satisfactory sustainability
(classC or 3);

- Y 4 (31-50) — unsatisfactory sustainability
(class]l or 4);

- Y5 (0-30) — absolute sustainability
(classE or 5).

Table 1 shows the universal sets and estimatedstefm

impact factorsy , +x,,, an assessment of the generalized

indicators a,e,s,p,i will implement by a single point

scale with a range from "0" to "100" points, usitige
terms "Low" 0-30 H), "Medium"30-50 (), "Above
average" 50-75HKC), "High"75-100 B). Denote forecast
period by t and select the following periods:1t month;
t,=6 months; 4=1 year; {=2 years;4=3 years.

The structure of the economic model of sustainable
development management of the agrarian sector of
Vinnitsa region is presented in the form of so-adll
"logical conclusion tree." Logical conclusion treeis a
graph which shows logical connections between
forecasting indicator Y and factors ({x X»g}, that affect

this forecasting indicator Y compliance with coatédns
given in formulas (1)-(5).

The structure of economic-mathematical model of
sustainable development management of the agrarian
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sector of Vinnitsa region will have the form shown The theory of fuzzy sets presupposes the levefgiiten

Picture 7. (terms) of the output indicator changes. Each tésm
submitted by fuzzy set with the appropriate mentliprs

The analysis of the given model of sustainable function.

development management of the agrarian sector of

Vinnitsa region, indicates that this model actuatysists For description of terms proven method is used
of five other interrelated models: a model of sumsthility [5,6,7,8,9,11,14,16], therefore for the constructiof

of production branch in the region; a model of terms of all variables of determining and predigtmodel
sustainability of economic and financial system tlie of sustainability indicator of the agrarian sectof
region; a model of sustainability of social systenthe Vinnitsa regionthe formula is used (7). At the same time
region; a model of sustainability of natural-ecotad the terms presented in the form of fuzzy sets, gusire
system of the region; a model of sustainabilityegpert- model of membership function (MF):

intellectual level of the region.

While constructing the model input quantitative and U (x)= 2

qualitative parameters are operated simultaneoUsig. 1;{)( _b}

input parameters xj...xp4 are quantitative, and to (o

describe them statistical data are used; parameters (7

{x2s...x28} — are qualitative, therefore to describe them a where b and ¢ - MF parameters; b - coordinate ef th
conditional point scale assessments from "0" to0"10 maximum of function; ¢ - concentration factor of

points is used. stretching.

O

Y1

Ya

Ys

Picture 7. Structural model of sustainable developent management
of agrarian sector of Vinnitsa region
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Value of the coefficients b and c for the variablés given in table 2 (for example).

Table 2

Value of the parameters b and ¢ membership functionof variablesx; and x,

Input variables Name of the input Linguistic assessment of input b c
(parameter) variable (parameter) variables (terms)

x1 Gross agricultural H 12 4

production in the region), C 15 6

billion UAH B 22 7

The choice of membership function (see formula f7)hts type is due to the fact that it is enougbxible and simple,
because it is defined by only two parameters, dsal ia more convenient for the further establishiradrthe model. For
example, the membership function for variablés presented in pictui@

n (xl)
wma (x1)

)

zl

Picture. 8. Membership function for variablex;

The next step of modeling is to formulate a hidnaal
knowledge base. For building the knowledge base
information obtained from experts of The Departmeit
Agroindustrial Development and the Department of
Regional Economic Development of Vinnitsa Regional
State Administration and the Main Department of
Statistics in Vinnitsa region is used, factographic
information of central executive authorities of dkre
and information of specialists in this branch.

Let's consider the correlation (6). To estimate the
importance of linguistic variables which show cdusa
relationship between the sustainability of the Hgra
sector of Vinnitsa region Y and production, economi
financial, social, natural-ecological, expert-itgetual
factors the term-set system is used, that is steges
above. Then the knowledge base for the variablhch
characterizes the sustainability of the agrariactaseof
Vinnitsa region, will have the form shown in taBBle
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Table 3
Knowledge base of variable Y

a e S p i t Y W

H H H H H M Ys A

C H C H H 1P Ys W3

H C H C C 6M Y, A

C C H H C 1p Y, Wi

C H C C H 3P Y, We

C C C C C M Y3 Wy

B H B H H 2P Y3 Wg

C BC BC BC H 1P Y, Wig

BC C BC C C 2P Y, Wi1

B B B H C 3P Yz Wio

B B B B B 6M Y, Wig

B BC BC BC C 2P Y. Wi4g

BC B B BC B 3P Y, Wis
Each rule of knowledge base represents an expredsio To implement the fuzzy logic conclusion it is nesaay to
THEN". Rules with the same output parameter are make the transition from logical expressions ta@fubgic
integrated into the rows of tables by the logidatement equations [14]. Such equations are obtained byacam

"OR". The weight of rules of w expresses a subyecti the linguistic values with the value of membership

confidence of the expert in this rule. At the stagfe functions and operations "AND" and "OR" - with fyzz

formation of fuzzy model structure of all rules gei of logic operations of intersectidiand unioffil. The Weight

knowledge base equal to unity is taken [8]. of rules in the knowledge base is taken into actduyn
multiplying fuzzy expression, which correspondsetch
row of base, by the appropriate value of weight.

Linguistic expressions shown in table 3 corresptonithe following fuzzy logic equation - see. Form8t12.

WE(Y) =w, u" @ ' @ " © " (o) () ™ ()10
w, [Qu" @ [ @ I © " (p) G (1) (™ (0] O
w3 u @ " @ () " () (1) " (O]
W (Y) = w, Q' @ W @ W™ @ e () e ™ (0] 0
W (U @ 0 @ " @ " (p) u (i) " ()] 0
W [ (@ " (€) T @) " (p) ™ (i) ™ (1)
W (Y) =W [u @ B @ B ) T (p) (i) ™ (1] O
W (™ @) 0™ (€) L (9) L™ (p) () (P (0] 0
W (u” (@) ' ) (" @ ' () ™ (1) " (1)
W2 (Y) = wio [ @) [n°° (€ ™ @ T (o) L () ¥ ()] O
w QP (@) L () ™ () Lk (p) L () ™ (1)] O
Wy ([ () 1 (€) i (8) T () L (1) ™ (1))
W (Y) = wyg T @ T @ B () T () " () (™ (1)] O
Wi, u® @ " @™ @ ™ (p) () m 7 (0] 0
wis Ju™ @M @ O () ™ () G () ™ ().

(8)

(9)

(10)

(11)

(12)
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In these equations, lettersH;, ,C”, ,BC", ,B”
abbreviated form marked the names of terms "Low",
"Average", "Above average" and "High".

Significance of levels of membership functions in
equations (8) - (12) are determined by fuzzy knogée
bases of production, economic-financial, socialure-
ecological, expert-intellectual factors of develamh

Fuzzy Logic Equations (8) - (12) is a mathematical
implementation of model of sustainable development
management of the agrarian sector of Vinnitsa regio

Defuzzification is the last stage of the modelingd a
represents an inverse transformation of the fourakyf

expression (conclusion) in the estimated or fortecas
output parameter (variable) which is subjected tmeting

and forecasting. There are various methods

defuzzification, the selection and application ohieh

depends on an object of modeling [8].

of

Based on the characteristics of modeling object tued
character of output parameter (variable) for sa@vin
logical equations defuzzification method is chosghich

is called "expanded method of centeweights”
[1]. In this case, when the output parameter (bdejahas
"n" terms, the calculation of the center of weiglgs
reduced to the solution of equation (13):

> Ye +i-p0 Y o
v n-1 13)

n k)

Z U'Yi

i=1

where n - number of (discrete values) terms ofvréable
v

XE(XA) - lower (upper) range limit of the variable
myn-

g " - membership function of the variable "Y" to the
fuzzy term " Y ".

In the mathematical packageMatlab 6.1 [4] an
experiment, using the foregoing method is performed
Picture 9 shows the results of application the wadtogy
presented above of determining and forecastindethe!

of sustainability of the agrarian sector of Vinaitegion

to 2017.

100

80

60

Yo

20 f--

2014

2015 2016

2017
Year

Picture 9. Results of determination and forecastingf
sustainability of the agrarian sector of Vinnitsa region

According to expert data sustainability of the aigma
sector of Vinnitsa region in 2014-2015 will be déied
as class C - "satisfactory sustainability.” In 22087, the
forecasting class of sustainability of the agrasantor of
the region will improve to clasB - "good sustainability".

As mentioned earlier, the advantage of macroeconomi
models, constructed on the basis of fuzzy logidhis
ability to be used as input parameters the linguist
expressions (conclusions) of experts that largely
compensate the lack of analytical dependencies dsztw
input and output parameters (variables) of preaficti
object.

However, the application of fuzzy logic apparatileves

to realize another advantage of this method, itiquaar -
enables to influence the process of formationitiguistic
expressions (conclusions) of experts that they do o
certain issues. Models, constructed with the udagey
logic, have the ability of self-learning, namelyethbility

to flexible rebuilding according to changes in teicture

of causal relationships between input and output
parameters (variables) or changes in the charaafter
external factors [4]. This allows to construct ateractive
decision support system, with regard to sustainable
development of management of the agrarian sector of
Vinnitsa region.

The system of decision-making and support SDMSahis
interactive automated system which, while using the
appropriate models of decision-making in the agrari
market of the region, provides users with quick and
efficient access to appropriate database and ¢hers a
variety of information concerning the forecast lewé
sustainability of the agrarian sector of the Visairegion
[12].
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In the database SDMS is captured and stored all the from
information about changes the factors of management Macroeconomic forecasting model

model of sustainable development of the agrariatosef
Vinnitsa region and information about reaction okt
control system to these changes (the principle of
feedback) and others. The system of decision-madirdy
support is the mechanism which helps to the fotettes
level of sustainability of the agrarian sector loé region
and prepare appropriate decisions in case of dengt

Statistical
and
expert information

level of sustainability.
of the level of
sustainability of the agrarian sector of Vinnitggion is
the most difficult and the most important part bkt
SDMS.

Taking into consideration the foregoing decisiore th
support system for determining the sustainabilitythe
agrarian sector of the region it can be presemteuicture

10.

the desired forecast

i

Expert's Factors
knowledge «—> of
influence
Vector
of input variables
X1 ... Xog

/

A 4 Y
Generation of ruleg
knowledge base

Definition of values Knowledge basq

MF

}

Solution of fuzzy
logic equations

N

Defuzzification and receiving the output
value Y - the level of sustainability of the

MF base

Weights of rules l

1 LR T 1
! Debugging parameters
generation L

Parameters b,c | ) ;
. (if necessary) \
1

agrarian sector of the region

repreen

Manager
(transition to a functional management structure)

Picture 10. The process of decision-making and supg by using SDMS

According to experts, the process of "decision-mgki

in complexity and character can be compared directl
with the real process of thinking. Under makingidiens

a single act of choosing some alternatives of tbeis is
understands. Among the input parameters of devedlope
macroeconomic management model of sustainable
development of the agrarian sector of Vinnitsaoegire
four parameters which take into account the procdss
human thinking. This is - reflexive parameters-x.s,
which reflect the result of human thinking.

Situations in which decisions are made, regarding t
sustainability of agrarian sector of the regiore aot
always clearly defined. The main difficulties ofcilgon

making in uncertain situations lie in the inabilitp
obtain a reliable prediction or estimation of the
probability of concrete events, occurred in anyegiv
economic situation.

The developed economic-mathematical model of
sustainable development management of the agrarian
sector of Vinnitsa region can be considered acaydor

this class of objects, and developed on its basideting
methodology can be used for any economic process
modeling, which is characterized by fuzzy connettio
between input and output parameters, difficultids o
factors influence formalizing, possibility to atita
expert's linguistic expressions (conclusions) for
constructing models and so on.
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