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The world around us is a global system, therefore, it
can be said that all its elements are interconnected. The
strength of the connections between the system’s elements
and their groups is not uniform. In some cases, we can
observe the links very clearly, in other cases, we assume
that they exist, while, sometimes, we are not even aware of
their existence. The existence of the connections of various
strength shows that the particular elements are of different
nature and possess some specific features and capacity
allowing them to interact with others and form the
particular structures when the same goal is pursued. These
structures differ from others and make the systems of a
particular level. Therefore, the elements relevant for the
considered problem should be identified (or formed if an
artificial system is considered). In other words, we should
identify or form a system for solving an arising problem.

Another important aspect of investigating an existing
or specially formed system is associated with its reflection.
To change or to manage a social economic system, for
example, the state of an enterprise should be measured.
This may be achieved only if all major aspects of its
performance are described by the particular criteria. The
values of the criteria allow us to plan the measures to be
taken for improving enterprise performance.

The analysis of the literature shows that we can hardly
find a generally accepted concept and definition of the
word ‘system’. However, a lot of various definitions are
suggested. This may be explained by the fact that either
various features of the system are emphasized, or not all
relevant features are considered. In some cases, a
definition includes too many features, often duplicating
each other. Some researchers base themselves on a very
wide ‘system’s’ definition, while others prefer a short one,
embracing its essential features. Various approaches
depend on the research objective, ‘system’s’ perception,
and, finally, the researcher’s ability to see the essential
features and understand the nature of the considered
phenomenon. In terms of the research objective,
investigators usually search for a versatile ‘system’s’
definition, while others prefer a short one, embracing its
essential features. Various approaches depend on the
research objective, ‘system’s’ perception, and, finally, on
the researcher’s ability to see the essential features and
understand the nature of the considered phenomenon. In
terms of the research objective, investigators usually
search for a versatile system’s definition suitable for
studying any phenomenon at any investigation level.
However, they also may try to find a multifunctional
approach, giving the priority to general features of the

system, rather than to its basic, principal characteristics,
thereby restricting themselves to a ‘narrow’ definition
suitable for solving a particular problem and achieving a
particular goal. The latter approach makes sense only if it
does not contradict a universal system’s concept and
definition. This means that a universal concept and
definition of the word ‘system’, which could be used as a
basis for possible interpretations should be developed. The
analysis of the available ‘system’s’ definitions allows us to
suggest the following basic definition — a system is the
structured whole of interacting elements.

A basic category of the theory of systems is structure,
which marks the beginning of system’s stabilization.
However, we can see that a generally accepted definition
of the concept ‘structure’ is also lacking. On the other
hand, all definitions emphasize the same, probably, most
essential, structure’s feature — the connections between the
elements. In addition, the existence of the system and
structure representing it is closely connected to the aim
(purpose) of the system. It is the structure that orients the
system to pursuing a particular aim. In mathematical
terms, the establishing of invariable relations between the
elements is necessary but insufficient for system formation.
These relations should be properly directed, i.e. oriented to
achieving the system’s aim. This may be obtained only by
establishing hierarchical relations between the interacting
elements, i.e. by structuring the elements according to the
type of their subordination. It is the process of structuring
of a set of interacting elements that gives them a particular
orientation and turns them into a system. The analysis of
various ‘structure’s’ definitions allows us to define it as a
whole of constant relations between the elements oriented
to achieving the system’s aim.

Now, when the concepts of system and structure are
clear, it is possible to investigate them. Classification, i.e.
their subdivision into separate groups, is an efficient tool
in this process. The analysis of the literature on the
problem shows that, in various system’s classifications,
various attributes are considered. For the case investigated
in the present paper, system’s classification into actual
(material) and theoretical (abstract) systems is relevant.
The first class embraces the systems of organic and
inorganic nature, while the second includes hypotheses,
theories, formalized models, etc. In fact, the latter may be
deduced from the former. Therefore, they are aimed at
reflecting actual (material) systems. Thus, it may be stated
that theoretical (abstract) systems are the models of actual
(material) systems.



The following steps may be identified in the process of
reflecting actual (material) systems by theoretical
(abstract) models. First, the problem situation associated
with the actual (material) system is described, then, the
problem and the aim of its solution are stated. The
existence of the reflected system’s problem situation, the
problem and the aim of its solution determine the problem
situation, the problem and the aim of the reflecting model.

Keywords: systems, socio-economic systems, definition of
a system, definition of a structure, classification
of systems, actual (material) and theoretical
(abstract) systems.

Introduction

In many investigations, systems are considered from
various perspectives, therefore, the question arises: what is
the purpose of the system’s study? The answer may be
given if we know what is reflected by a particular system.
When a social system is considered, it reflects groups of
interacting people, i.e. families, enterprise staff members,
religious communities, political parties, etc. Socio-
economic systems reflect a certain amount of materials,
mechanisms, information or other resources integrated into
a social system (Ginevicius, 2009; Zavadskas, Turskis,
2008; Brauers et al, 2007; Burinskiene, 2009; Sarka et al,
2008; Siskina et al, 2009). They also embrace all
organizations, various forms of economic, financial,
quality management, sets of rules, beliefs, positions,
evaluation and behaviour, directly or indirectly influencing
economic performance and results (Zukovskis, 2007;
Vanagas, Vilkas, 2008; Ruzevicius, 2000; Marsan, 2009;
Nobre, Ferreira, 2009; Makstutiene, 2008). According to

their nature, all these systems are dynamic, implying that
they are constantly changing (improving) their state.
Therefore, their definition and study are aimed at searching
for the possibilities of managing (controlling) these
processes.

The world around us is a global system, therefore, it
can be said that all its elements are connected. The strength
of the connections between the system’s elements and their
groups is not uniform. In some cases, we can observe the
links very clearly, in other cases, we assume that they
exist, while, in some other cases, we are not even aware of
their existence. The existence of the connections of various
strength shows that particular elements are of different
nature and possess some specific features and capacity
allowing them to interact with others and form the
particular structures when the same goal is pursued. These
structures differ from others and make the systems of a
particular level. Therefore, the elements relevant for the
considered problem should be identified (or formed if an
artificial system is considered). In other words, we should
identify or form a system for solving an arising problem.

Another important aspect of investigating the
objectively existing or artificially created system is
associated with its reflection. In order to be able to change,
i.e. to control (or manage) the performance (state) of a
socio-economic system, e.g. an enterprise, it should be
measured. This may be achieved only if all major aspects
of its performance are described by the particular criteria.
The values of the criteria allow us to plan the measures to
be taken for improving enterprise performance.

The process of getting knowledge about a system for
the purpose of controlling (managing) is presented in
Figure 1.
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Figure 1. Getting knowledge about the system required for its management

As shown in Fig 1, one of the major conditions of
achieving effective system’s management control, is
getting more knowledge about it, and reflecting the
existing (natural) and artificial systems. Therefore, the aim
of the present paper is to provide a universal system’s
definition and to demonstrate how a real (material) system
may be described by a theoretical (abstract) model for
quantitative evaluation of its state.

To achieve this aim, we should fulfill the following tasks:

1. To analyse the concept of the system.

2. To analyse the available definitions of the

system‘s concept.

3. To offer a generalized definition of the system‘s

concept.

4. To analyse the available definitions of the

structure ‘s concept.

5. To offer a generalized definition of the structure‘s
concept.
To analyse the classification of systems.
7. To determine the relationship between the real
(material) and theoretical (abstract) systems.
8. To offer a theoretical (abstract) model describing
a real (material) system for quantitative evaluation
of its state.
To solve the above problems, a comparative analysis and
systematization methods are used.

o

The concept and definition of the term ‘system’

The world around us is getting more complicated,
dynamic and overburden with information. In this
environment, it is difficult to take proper decisions. Efforts
were being made both in research and practice to simplify



the reflection of the reality and complex problem solution.
To achieve this, systems theory, allowing system
approaches to be applied to the analysis of complex
structures, phenomena, processes, problems, etc., may be
used. This theory takes into account interrelations between
the constituent parts of an object (Martin 2008; Mulej
2007; Bailey 2006; Troncale 2006; Samuelson 2006;
Rapoport 1978; Mlakar, Mulej 2008; Schwaninger 2007).
The research based on the above principles is being
conducted in many fields of science and practical

Not only the development of methods of system’s analysis
presents a problem, but the very concept of the term
‘system’ has not been defined yet (Staciokas, Rimas,
2004). It is stated that the proper definition of this term
cannot be found in the literature.

Therefore, a definition of the term ‘system’ is the
essential problem in the systems theory. As mentioned
above, a generally accepted concept and definition of the
term ‘system’ cannot be found in the literature. It is usually
described in terms of ‘element’, ‘relation’ or ‘interaction’,

application, however, tools and methods of analysis that ‘the whole’, ‘structure’, ‘aim’, ‘environment’, ‘order’,
would be generally accepted have not been developed yet. ‘arrangement’, etc. (Table 1).
Table 1
Definitions of the concept of ‘system’

No Definition Author

1. | Asystemis a set of interacting elements. Bertalanfty. 1968

2 A system is a regular arrangement of its components as well as principles, making the basis of a | Dictionary of modern
particular science, the whole of the components of the systems with a common function and a form of | Lithuanian language,
social elements. 1972

3. | A system is the whole of interacting elements arranged in the appropriate order, which, as the integral | Kravchenko, Skripka,
whole, possess the properties, not found in separate elements. 1974

4. | Asystemis a set of elements connected with each other and making an integral whole. Pleckaitis, 1975

5. | A system is an object made of at least two or, in practice, much more interrelated constituent parts | Jasinavicius, 1981
(elements). The elements of the same location, which are not connected with each other with the same
type of relation do not make the system.

6. | A system is a means of achieving a particular goal. Peregrudov,

Tarasenko, 1989

7. | A system is the whole of interrelated elements separated from the surrounding world and interacting | Peregrudov,
with it as a unit. Tarasenko, 1989

8. | A system is a regular arrangement, organization or connection of the phenomena, which distinguishes | Leonavicius, 1993
it from the surrounding objects as an independent uniform formation; the whole of the connected units
performing the same function, social order; the whole of the connected enterprises and institutions.

9. | Asystem is a structured whole of the connected elements and other things. Simanauskas, 1997

10. | A system is the respective whole of interrelated elements. Simanauskas, 1997

11. | A system is a set of objects possessing some particular properties and connections existing between | Gudas 2000
the properties of those objects.

12. | A system is a set of interconnected elements which aims to achieve the pursued goals based on the | Gudas, 2000
existing connections between the elements. A system with no aim is just a set of the connected
elements. The connections between the elements determine their behaviour. A set of unconnected
elements cannot perform any action.

13. | A system is the integrated whole of various things, which, as the constituent parts, are both independent | Halder, 2002
and connected. Since the antiquity and stoics’ times, a concept of ‘system’ has been used in the sense of
cosmos, pilot formation (polis), animal’s organism and scientific areas and research jointly.

14. | A system is a sort of the required order or process. Halder, 2002

15. | A system is an object made of at least two or, actually, much more interrelated constituent parts | Zakarevicius, 2002
(elements). The elements of the same location, which are not connected with each other, with the same
type of relation do not make the system.

16. | A system is the whole of the connected components, objects, elements, processes, phenomena, etc., | Damasiene, 2002
possessing the features not inherent in its components.

17. | A system is a set of phenomena (processes) and physical components, connected and arranged so that | Janusevicius, 2003
to make the integral whole and/or to perform as an integral whole.

18. | A system is a thing, phenomenon or process, consisting of a qualitatively described set of elements, | Guscinskiene, 2004
which being interconnected, make an organic whole, and, under the action of the external forces, may
change their structure.

19. | A system is a set of interconnected elements, arranged in some way into an integral system. System, 2005

20. | A system is a set of elements connected with each other more closely than with other elements | System, 2005
surrounding the system. Though any element of the system should not be necessarily connected with
all other elements, however, an element, not connected with any other element, is usually not
considered a part of the system.

21. | A system is the whole of interconnected things and phenomena in nature and society. Therefore, a | Tertiary sector, 2005
system is characterized by its content and structure, i.e. the connection between its elements and
subelements (hierarchy).

22. | A systemis a set of elements connected for achieving a common goal. Zukovskis, 2007

23. | A system is a purposeful whole of interconnected elements. Zukovskis, 2007




There are various opinions about the diversity of
system’s definitions provided by various authors. For
example, this is explained by the effort of researchers to
integrate too different things at the same level (Peregrudov,
Tarasenko, 1989). It is hardly possible to agree with this
explanation, given that fundamental essential properties of
a system as a phenomenon are retained in a system of any
type at any level. If there were no this ‘common
denominator’, a unified systems theory would not exist. On
the other hand, one can agree that ‘the emphasis placed on
formal and intuitively perceived properties of the whole
and its elements, and the ignorance of the more important
profound properties determining the origin and existence of
the system’ (Lydeka, 1999) complicates system’s definition.

The analysis of system’s definitions presented in
Table 1 has revealed the causes for their diversity. First,
various features of the system as a phenomenon are
emphasized. Second, not all aspects of a system are
considered, i.e. a definition is not complete. Third, a definition,
on the contrary, is overburden with insignificant, auxiliary
properties duplicating each other.

The term ‘system’ originated from the Greek
language and is objectively defined in it as the whole,
consisting of parts, a structure, a combination.

This explanation provides a methodological basis for
approaching system’s definition.

It may be noted that some researchers rely on a wide
multifaceted ‘system’s’ definition, while others prefer a
concise definition based on the essential properties of the
considered phenomenon. These different approaches
depend on various factors, including the research aim,
interpretation of the term ‘system’, the character of its use
for the solution of a particular problem and, finally, on the
ability of a researcher to see and identify the essence of the
‘system’ as a phenomenon and its major properties.
Depending on the purpose, the author may search for a
versatile ‘system’s’ definition suitable for studying any
type of problem at any level, or for multifunctional
description emphasizing system’s properties corresponding
to a particular aim of investigating a particular problem,
rather than its general or essential features. The latter
approach also makes sense only if it does not contradict a
universal system’s concept and definition. Therefore, it
implies that a universal concept and definition of a
‘system’, which could be used as a means for further
interpretation should be outlined first.

Searching for a generally accepted definition,
essential system’s properties should be revised once again.
Some questions associated with defining a system as a
whole consisting of parts arise: what parts are meant? what
relations do they have? what is meant by stating that they
make a whole?, etc.

A general systems theory states that the system’s
element which is the smallest and indivisible unit in this
approach makes its major part (Simanauskas, 1997;
Lydeka, 1998, 1999). On the one hand, it performs a
specific function in a system, allowing this element to be
combined with other elements. On the other hand, it
possesses the property of contributing directly or through
functioning as part of a particular formation to a common
aim for which the system is created. Based on the above-
mentioned general properties, the elements or their

formations may be combined into the integral whole. Both
general and specific features of the elements determine the
nature of their relations, which are oriented to achieving a
common aim of the system. The relations between the
elements or their formations may be oriented only when
the latter are properly arranged, i.e. structured.

Taking into consideration the above statements, the
most suitable ‘system’s’ definition in terms of versatility
would be as follows: ‘a system is the structured whole of
particular interconnected elements or their formations’
(Simanauskas, 1997). Omitting some less significant words
(e.g. ‘structured’ includes elements’ formations, while the
expression ‘the connected elements’ eliminates the words
‘particular’ and ‘inter-’ from the definition), the following
system’s definition could be suggested: ‘a system is the
structured whole of interacting elements’. The concept of
‘the whole’ differentiates a set of elements from the
surrounding objects or a higher-level system, thereby
defining its limits, while the concept of ‘interacting’ means
that a set is made of interconnected elements. In its turn,
the concept of ‘structured’ shows that systems and
elements may be grouped into formations based on their
properties so that the formations would be hierarchically
arranged, and their interaction would be oriented to
achieving a common goal for which a system is created.

L. Bertalanffy, the founder of the systems theory,
provides even a simpler system’s definition: a system is a
set of interacting components (Bertalanffy, 1968). This
definition satisfies two out of three system’s conditions as
a phenomenon. First, a set has a determined number of
elements which seems to be sufficient to reflect the
considered object from various perspectives. Second, the
above elements are directly connected with each other.
These conditions, satisfying a combination of elements,
may be presented as shown in Figure 2.

Figure 2. The whole of interacting elements

There are some doubts about the third, structuring
system’s condition. Does the graph given in Figure 2
satisfy it? It is not clear from the interconnections between
the elements shown in it, how they contribute to achieving
the common system’s aim. In fact, it is not yet a structured
whole of the elements, which could be referred to as a
system.

A concept and definition of a system’s structure

To describe the structuring process in more detail, the
term ‘structure’ should be defined. This word of Latin origin
(structura) means the arrangement, or lining up the parts of
something complex. There is a great number of different
definitions of this term (see Table 2).
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Definition of the term ‘structure’

Table 2

No Definition Author

1. A structure is a formation of the system of objects or phenomena, not connected with their A dictionary of
origin, functions and properties of the elements. In other words, the structure may be defined international words,
as the arrangement of people, perceived as not connected with their functions or hierarchy. 1985

2. A structure presents relatively constant relations between the elements collectively, which are | Vengrys, 1988
independent of the element substrate to some extent and describe the nature of the system.

3. A structure presents the relations between the parts, which are not of casual nature and which Vengrys, 1988
help to integrate these parts into a whole. Any part of a system also has internal and external
properties. Internal properties depend on their nature, while external properties — on their
function (purpose).

4. A structure embraces all relatively permanent relations in a system. Gudas, 1988

5. A structure means relatively permanent relations between the system’s elements, ensuring its Vengrys, 1988.
integrity and invariability, i.e. retaining its major properties under the action of internal and
external changes.

6. A structure embraces the relations between the elements necessary and sufficient for achieving | Peregrudov, Tarasenko,
the goal pursued. 1989

7. A structure embraces permanent relations between the system’s elements, ensuring its Lydeka, 1998
integrity and invariability, i.e. retaining its major properties under the action of internal and
external changes.

8. A structure means regular arrangement of elements in a coherent whole. Halder, 2002

9. A structure is the whole of the relations between the system’s elements, ensuring its integrity Staciokas, Rimas, 2004
and invariability.

As one can see, definitions of structure given in
Figure 2 emphasize a general property of structure — the
existence of permanent relations between the elements. On
the other hand, a system and its structures are closely
connected to the aim for which the system is intended. It is
the structure that orients the system to pursuing a particular
aim. In mathematical terms, the establishing of invariable
relations between the elements is necessary but insufficient
for system formation. These relations should be properly
directed, i.e. oriented to achieving the system’s aim. This
may be obtained only by establishing hierarchical relations
between the interacting elements, i.e. by structuring the
elements according to the type of their subordination. It is
the process of structuring a set of interacting elements that
gives them a particular orientation and turns them into a
system.

Taking into consideration the above statements,
definition No 6 from Table 2 (Peregrudov, Tarasenko,
1989) could be considered the most accurate description of
the term ‘structure’. We may only omit the word sufficient
because, if not all necessary interconnected elements are
included, a system, which could achieve the required aim,
cannot be formed. Therefore, a structure of the system can
be defined as the whole of permanent connections between
the elements of the system oriented to achieving the
required aim.

The definitions of the system and its structure, as well
as their concepts, show the ways for its investigation and
reflection, using some particular values.

Problems of systems’ classification

In getting more knowledge about systems, their
classification or grouping according to common properties
plays an important role. The analysis of the literature on
the problem shows that a lot of essentially different
classifications can be found. This may be attributed to the
fact that various properties are taken for classification.

Some classifications are based on the system’s origin or
ways of management (Peregrudov, Tarasenko, 1989),
while others rely on the elements of the system, their
relations and properties as well as the system’s properties
(Zakarevicius, 2002; Kucinskas, Kucinskiene, 2002; Mann
2000; Stoskus, Berzinskiene, 2005). They may also be
based on the method and purpose of system’s creation, its
composition, ability to change, implementation, links with
the environment (Stoskus, Berzinskiene, 2005),
mathematical model used to describe it, physical properties
and applicability, level of organization and the properties
of seven sets describing a system (Jasinavicius, 1981). The
above diversity indicates that the authors use different
bases for classifying the systems. A question arises if it is
reasonable to search for some unified, generally accepted
system, or the current state, when plenty of classifications
are available, may be considered acceptable. To answer
this question, the purpose of classifying the systems should
be known. Everything associated with systems’ analysis is
aimed at getting more knowledge about them for their
effective management. Systems are large, complex and
complicated formations. Researchers have not created
comprehensive methods of their analysis yet, therefore,
each investigator tries to classify systems according to the
aspect which seems to be most important for him/her, e.g.
system’s size, purpose, links with the environment, etc. In
this case, the availability of systems’ classifications based
on various properties allows researchers to select one
which is best suited for investigating the problem of their
choice.

The relation between actual (material) and
theoretical (abstract) systems

From the perspective of the present investigation,
systems’ classification into actual (material) and
theoretical (abstract) is significant. The first group includes
inorganic (physical, geological, chemical, etc.) and organic
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(biological, social, economic, etc.) systems. Theoretical
(abstract) systems are hypotheses, theories, formalized
models, etc. (Lydeka, 1998). In other words, they present
the investigation of the state of actual (material) systems.
The above division is important in terms of evaluating this
state. This becomes clear in considering the relation
between the actual (material) and theoretical (abstract)
systems. In fact, the latter can be deduced from the former,
implying that the purpose of theoretical (abstract) systems
is to reflect actual (material) systems. Therefore, it is said
that theoretical (abstract) systems are actually formalized
models. In other terms, they are formalized models of
actual (material) systems.

Let us, for example, consider an actual (material)
system, an enterprise. It embraces equipment, workers and
other staff distributed in workplaces, shops, etc. and
administrative departments.

Under the conditions of growing competition, an
enterprise may face a problem situation, which may be
described, for instance, as the decreasing market share of
this enterprise. When the consequences of this become
clear, the problem is stated. In its turn, when the necessity
of solving the outlined problem becomes evident, the aim
of its solution is defined. It may be expressed as the
subjective reflection (abstract model) of the desired
environmental conditions, which would help to solve the
problem faced by an enterprise (Peregrudov, Tarasenko,
1989).

To evaluate the performance of the material system,
an abstract formalized model should be constructed. The
existing problem situation, problem and goal of an
enterprise determine the problem situation, problem and
goal of the model reflecting the considered enterprise
(Figure 3).

Problem situation: Problem: Goal: Actions to be taken for
Abstract | the possibility of only the absence of methods development of a set of achieving the goal:
model qualitative description » of quantitative p| criteria for describing »| quantitative evaluation
of the quality of evaluation of enterprise the quality of enterprise of enterprise
enterprise performance performance performance performance
A A A
A
. . Actions to be taken for
Actual | Problem situation: Problem: Goal: achieving the goal:
system decreasing enterprise > Improvmg the quality of] > seeking higher profit »|management decisions aimed
market share enterprise performance : . .
at improving enterprise
performance

Figure 3. The development of theoretical (abstract) model, reflecting the real (material) system (an enterprise)

The model shown in Fig 3 is versatile because it can
reflect any actual (material) system. A description of this
system by a set of criteria allows us to evaluate its
performance (state) quantitatively, which, in its turn,
provides a basis for making effective management decisions.

Conclusions

It is hardly possible to manage naturally existing or
man-made systems without having profound knowledge
about them. Effective system’s management is based on
quantitative description of system’s performance (state).

Interpretation and definition of the term ‘system’ play
a decisive role in reflecting the system as a phenomenon.
The analysis of various interpretations allows us to suggest
the following definition: ‘a system is a structured whole of
interacting elements’. It follows that a description of an
actual system requires the analysis of all its major aspects
and their relationships.

Classification of systems helps us to get a deeper
insight into them. This process is based on various criteria.
A division of systems into actual (material) and theoretical
(abstract) is also important for their adequate description.
The second group includes formalized models, reflecting
actual (material) systems, among others.

The sequence of operations used in describing real
(material) systems by theoretical (abstract) models is as
follows. First, the problem situation associated with a real
(material) system is defined. Then, the problem and the

aim of its solution are formulated. The existence of the
described system, the problem situation, the problem and
the aim of its solution referring to the described system
determine the problem situation, the problem and the aim
of the describing model.
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Romualdas Ginevicius

Realiy (materialiy) sistemy teoriniy (abstrak¢iy) modeliy sudarymas

Santrauka

Aktualumas ir problema. Mus supantis pasaulis darosi vis
sudétingesnis, dinamiSkesnis, skgstame informacijos srautuose. Tokioje
nevienareikSmiSkoje situacijoje vis sunkiau priimti teisingus sprendimus.
Visa laika buvo ieSkoma blidy, kaip paprasiau, taciau kiek galima
adekvaliai pavaizduoti tikrovg, sumaZinti sprendZiamy problemy
kompleksiskumg. ISeitj pasitlé sistemy teorija, kuri leido sudétingus
reiSkinius nagrinéti sistemiskai, t. y. ivertinant jy sudétiniy daliy tarpusavio
rysius. Sisteminiu poZiliriu sisteminiai tyrimai plétojami jau daugeli mety,
taciau iki Siol taip ir néra bendros metodologijos, bendry analizés metody ir
blidy. Iki Siol aktualia moksline problema lieka taip pat ir pati sistemos
samprata.

Sasajos tarp mus supancio pasaulio kaip globalios sistemos, elementy
ar elementy grupiy yra nevienodo stiprumo — vienais atvejais jos juntamos
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akivaizdziai, kitais — silpniau, dar kitais — i§ viso nejauCiamos. Tai yra
pagrindas elementams jungtis { tam tikrus darinius siekiant bendro tikslo.
Tokie dariniai gali buti iSskirti i$ kity ir gali suformuoti atitinkamo lygio
sistemas. Dél to reikia iSskirti ar suformuoti tuos elementus, kurie
tikslingi nagrinéjamos problemos prasme. Kitaip tariant, reikia suformuoti
sistema iskilusiai problemai spresti.

Problema galima sprgsti daugiau ar maziau efektyviai, todél ja
atspindin¢ia suformuota sistema reikia pateikti taip, kad jos padétis
kokybiskai ar kiekybiskai bty jvertinta. Tik tokiu atveju galima Sig biiklg
keisti kryptingai, t. y. ja valdyti.

Straipsnio tikslas — pateikti universaly sistemos, jos struktiiros
apibrézima, taip pat realiy (materialiy) sistemy atspindéjimo modelj,
norint kiekybisSkai ivertinti jos padétj.

UZdaviniai:

ISanalizuoti sistemos sampratg.

Aptarti siilomy sgvokos ,,sistema‘ apibrézimus.

Pateikti apibendrinta savokos ,,sistema* apibréZima.

Aptarti siilomy sgvokos ,,struktiira® apibrézimus.

Pateikti apibendrinta savokos ,,struktiira® apibrézima.
ISanalizuoti sistemy klasifikacijas.

Nustatyti realiy (materialiy) ir teoriniy (abstrak¢iy) sistemy
santyki.

Pasitlyti realia (materialia) sistema atspindint{
(abstrakty) modelj, norint kiekybiskai jvertinti jos padétj.
Tyrimo metodai. Lyginamosios analizés ir sisteminimo metodai.

Straipsnio struktira. Straipsni sudaro {vadas, keturios dalys ir
iSvados. [vade aptariama: sistemy paZinimo tikslas, sistemy prigimtis,
savybés, pirmapradés prieZastys, dél kuriy atsiranda ar suformuojamos
sistemos, ju paZzinimo galimybés. Pirmoje dalyje nagrin¢jama sistemos
samprata, analizuojami sitilomi savokos ,sistema® apibréZimai ir tuo
pagrindu pateikiamas apibendrintas sistemos apibrézimas. Antroje dalyje
aptariama sistemos struktliros samprata, analizuojami sifilomi savokos
struktlira” apibréZimai ir tuo pagrindu pateikiamas apibendrintas
struktiiros apibrézimas. Trecioje dalyje aptariamos sistemy klasifikacijos
pagal {vairius pozymius. Ketvirtoje dalyje nagrinéjamas realiy (materialiy) ir
teoriniy (abstrak¢iy) sistemy santykis ir tuo pagrindu sudarytas realias
(materialias) sistemas atspindintis teorinis (abstraktus) modelis.

Mus supantis pasaulis yra globali sistema. Neatsitiktinai sakoma,
kad joje viskas susijg. Sasajos tarp atskiry jos elementy ar juy grupiy yra
nevienodo stiprumo — vienais atvejais mes jas matome akivaizdZziai, kitais
— jas tik numatome, tre€iais — jy nejauciame i§ viso. [vairaus stiprumo
rySiai nusistovi neatsitiktinai — tai liudija apie tam tikry elementy
specifines savybes, prigimti, saveika, kuri leidZia jiems jungtis | tam
tikrus darinius siekiant bendro tikslo. Tokie dariniai iSsiskiria i§ kity ir
suformuoja atitinkamo lygio sistemas. Dél to reikia iSskirti (jeigu tai
dirbtiné sistema, suformuoti) tuos elementus, kurie tikslingi misy
nagrinéjamos problemos prasme. Kitaip tariant, reikia iSskirti ar suformuoti
sistema iskilusiai problemai spresti.

Kitas svarbus objektyviai egzistuojancios ar dirbtinai suformuotos
sistemos paZinimo aspektas — ju atspindéjimas. Norint kryptingai keisti, t.
y. valdyti, socialiné-ekonominés sistemos, pavyzdZiui, imonés padéti, ja
reikia jvertinti. Tai padaryti galima tik visas esmines jos veiklos puses
iSreiSkus tam tikrais kriterijais. Ju reikSmés leidZia numatyti padéties
gerinimo priemones.

Literatiiros $altiniy analizé rodo, kad néra bendro sgvokos ,,sistema‘
tiek suvokimo, tiek ir apibréZimo. Apie tai liudija siilymy gausa. Taip yra
deél to, kad akcentuojami arba skirtingi sistemos bruozai, arba jvertinami
ne visi ja apiblidinantys aspektai, arba apibréZimas ,apkraunamas*
nereikalingais iSvestiniais, vienas kita dubliuojanciais poZymiais. Dalis
tyréju orientuojasi i platy, visa apimanti savokos ,sistema* apibréZima,
kita dalis — { trumpa, pabréziantj tik esminius $io fenomeno prigimties
bruoZus. Toks skirtingas poZitiris priklauso nuo keleto prieZas¢iy — tyrimo
tikslo, savokos ,sistema‘* suvokimo, panaudojimo nagrinéjamai problemai
spresti pobtidzio, galy gale nuo sugebéjimo matyti ir suprasti ,,sistemos*
kaip fenomeno esmg, giluminius jos prigimties poZymius. Tyrimo tikslas
gali biiti arba universalaus ,,sistemos* apibréZimo, tinkanc¢io bet kokio
poblidzio ir bet kokio lygio reiSkiniams paZinti, paieska arba
daugiafunkcinio jos supratimo, paieSka, kai pirmiausia iSkeliamos ir
akcentuojamos ne principinés, pamatinés ar bendrosios sistemos savybeés,
o tos, kurios siauriau suprantamos, apribotos tik konkreia problema,
konkreciu tikslu. Ko gero tam tikra prasmg turi ir antras poZiiris, taciau
tik tiek, kiek jis neprieStarauja universaliam sistemos supratimui ir
apibrézimui. Taigi visy pirma reikia universaliai suvokti ir apibrézti
sistema. Sis apibréZimas biity galimy interpretacijy pagrindas.

Ieskant sistemos apibréZimo, dar karta reikia jvardyti esmines
sistemos savybes. Sistemos samprata, kad tai yra visuma, sudaryta i§
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daliy, kelia daugelj klausimy: kokios tai per dalys? kokie jy santykiai? ka
reiskia teigiamos, kad jos sudaro visuma? Kyla ir kity klausimy.

Remiantis bendraja sistemy teorija, pagrindiné sistemos dalis yra jos
elementas, kuris yra maZziausias ir nagrinéjamu poZitiriu nedalomas
(Simanauskas, 1997; Lydeka, 1998, 1999). Sistemoje, viena vertus, jis
atlieka specifing funkcija, kuri leidZia jam jungtis | elementy darinius,
antra vertus, turi bendra savybg, kuri leidZia jam tiesiogiai arba
funkcionuojant minéty dariniy sudétyje prisidéti siekiant bendro sistemos
tikslo. Remiantis Siomis bendrosiomis savybémis, elementus ar juy
darinius galima jungti { vieng visuma. Tiek i$ specifiniy, tiek i$ bendryju
elementy savybiy iSplaukia juy saveikos pobidis. Sistema yra kryptinga,
nukreipta bendram sistemos tikslui siekti. Saveikos kryptingumas
uztikrinamas tik atitinkamai sutvarkius elementy ar jy dariniy tarpusavio
santykius, t. y. strukttirizuojant.

Ivertinus visa tai universalumo prasme geriausias gali buti Sis
,.sistemos* apibréZimas — ,.tai struktiirizuota tam tikry tarpusavyje susiety
elementy ar jy dariniy visuma® (Simanauskas, 1997). ISmetus kai kuriuos
perteklinius ZodZius (pavyzdziui, savoka ,struktlirizuota® apima ir
elementy dariniy sudaryma, savoka ,susiety elementy” i§ apibrézimo
eliminuoja ZodZius ,tam tikry® ir ,tarpusavyje®), galima biity pasitilyti
toki ,sistemos® apibrézima: tai ,,struktiirizuota sgveikaujanciy elementy
visuma“. Savoka ,,visuma“ elementy aibg iSskiria i§ supancios aplinkos
arba aukStesnio lygio sistemos ir drauge nubréZia nagrinéjamos sistemos
ribas; savoka ,,saveikaujanciy” reiskia, kad $ia aibg sudaro tik tarpusavyje
susij¢ elementai; savoka ,struktiirizuota parodo, kad sistemos ir
elementai gali buti sugrupuoti { jy darinius pagal tam tikrus pozymius,
kad Sie dariniai vienas kito atzvilgiu iSsidésto hierarchiskai ir kad ju
sgveika yra nukreipta bendram sistemos tikslui siekti.

Esminé kategorija sistemy teorijoje — struktiira, kuri yra sistemos
stabilizavimo pradzia. Vélgi matome, kad néra visuotinai pripaZinto
sqvokos ,.struktlira apibrézimo. Antra vertus, visi jie i§rySkina tq pacia ir
todél esming struktliros savybg — pastovius rySius tarp elementy. Antra
vertus, sistemos ir jg iSreiSkiancios struktiiros buvimas yra neatsiejamas
nuo $ios sistemos tikslo. Sistemos orientacija i tiksla suteikia biitent jos
struktlira. Pastoviy rySiy nustatymas tarp elementy, matematiky terminais
kalbant, yra biitina, bet nepakankama sistemos sudarymo salyga. Siy ryiy
visumai dar reikia suteikti kryptinguma, t. y. orientacija pasiekti sistemos
bendra tiksla. Tai pasiekti galima tik nustaCius pavaldumo rySius tarp
sgveikaujan¢iy elementy, t. y. atlikus Siy elementy hierarchini
struktiirizavima. Biitent saveikaujanciy elementy sarankos struktiirizavimas
suteikia jai kryptinguma ir pavercia sistema.

Visa tai jvertinus tinkamiausias yra 2 lentelés SeStasis struktiiros
apibrézimas (Ileperymos, Tapacenko, 1989). Siame apibréZime galima
atsisakyti zodzio pakankamas, nes jeigu { sistemos sudétj nebus jtraukti
visi bitini tiesiogiai saveikaujantys elementai, tai bus negalima
suformuoti sistemos, kuri pasiekty jai keliama tikslg. Tokiu atveju
sistemos struktiira galima apibréZti taip: fai orientuota pasiekti sistemos
tikslq pastoviy rySiy tarp elementy visuma.

Suvokus sistemos ir jos struktiiros esmg, galima kalbéti apie ju
pazinima. Cia svarbi jy klasifikacija, t. y. skirstymas { grupes pagal
bendrus pozymius. Literatiiros Saltiniy analizé rodo, kad, klasifikuojant
sistemas, daugeliu atveju imami vis kiti poZymiai. Miisy nagrin¢jamu
atveju aktualus yra sistemy klasifikavimas | realias (materialias) ir
teorines (abstrak¢ias). Pirmosioms priklauso negyvosios gamtos ir
gyvosios sistemos, antrosios — tai hipotezés, teorijos, formalizuoti
modeliai ir pan. IS esmés jos yra iSvestinés i§ pirmyjy. Taigi ju paskirtis —
atspindéti realias (materialias) sistemas. Galima formuluoti, kad teorinés
(abstrakcios) sistemos — tai formalizuoti realiy (materialiy) sistemy modeliai.

Realiy (materialiy) sistemy atspindéjimo teoriniais (abstrakciais)
modeliais seka atrodo taip. Visy pirma jvardijama realios (materialios)
sistemos probleminé situacija, po to suformuluojama problema, toliau —
sprendimo tikslas. Atspindimos sistemos probleminé situacija, problema
ir jos sprendimo tikslas salygoja atspindinio modelio probleming
situacija, problema ir tiksla.

Pavyzdziui, jeigu reali (materiali) sistema yra jmoné, tai ja
atspindincio abstraktaus modelio tikslas gali biiti jmonés funkcionavimo
kokybg atspindin¢iy rodikliy sistemos sudarymas ir padéties kokybés
kiekybinis jvertinimas.

Raktazodziai: sistemos, socialinés-ekonominés sistemos, sistemos
apibréZimas, struktiiros apibréZimas, sistemy klasifikavimas,
realios (materialios) ir teorinés (abstrakcios) sistemos.
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