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Abstract. A general approach to problem solving based on the synthetic nature of thought 
processes is considered. The cognitive approach considers human thought processes as a systemic 
property of an open self-organizing sociobiological system. There is a transition from what can be 
called the "century of analysis" to the "century of synthesis". The changes that are taking place are 
already putting pressure on real decision-making processes in management practices, and people 
who consider these changes and understand their meaning are better equipped to take advantage 
of the opportunities presented to them.
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THE SYNTHETIC NATURE OF SYSTEMIC 
THINKING

The general approach to problem-solving 
is presented as a cyclical process. To solve 
the problem, systemic study is carried out, 
including decomposition, analysis and syn-
thesis, as a result of which the problem is 
removed. The main creative component in 
the named process is synthesis. The result 
of synthesis is a completely new forma-
tion, the property of which is not only the 
external sum of the properties of the com-
ponents, but also the result of their inter-
penetration and interaction. Therefore, the 
true synthesis is not an aggregate, but a 
creative synthesis. However, analytics and 
so-called analytical thinking used to be the 
main cognitive tools for a long time. The es-
sence of the method of analytical thinking, 
by R. Descartes, was created to the complex 
phenomenon into parts and understand the 
behavior of the whole based on the proper-
ties of these parts. [1].

Ideas raised by scientists in the  rst half of 
the XX century (A. A. Bogdanov, biologists 
L. fon Bertalanfy and J. Haldane), contribut-
ed to the emergence of a new way of think-
ing  � systemic thinking based on connectivi-
ty, relationships and context.

In accordance with the system views, the 
essential properties of the living system are 
the properties of the whole, which does not 
have any of its parts. New properties arise 
from interactions and relations between parts.

The belief that in any complex system 
the behavior of the whole can be fully un-
derstood via the properties of its parts was 
central to the Cartesian worldview. In an an-
alytical, or reductionist, approach, the parts 
themselves can be analyzed further, only by 
reducing them to even smaller parts. West-
ern science developed in this way, and at 
each stage had to deal with a certain level 
of fundamental components, to analyze that 
was not possible.

However, the system cannot be under-
stood by analysis. The properties of parts are 
not their intrinsic properties, but can only be 
understood in the context of a larger whole 
and can only be derived from the organiza-
tion of the whole. Systemic thinking does 
not focus on the basic elements, but is inter-
ested in the basic principles of the organiza-
tion. It is contextual, which is the opposite 
of analytical thinking. Analysis means the 
separation of something in order to under-
stand it; systemic thinking means the place-
ment of something in the broader context of 
the whole.
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In the transition from mechanistic think-
ing to systemic thinking, the interrelation 
between the parts and the whole becomes 
the opposite. But, ultimately - it is shown by 
quantum physics �there are no parts at all. 
What we call a part is just a pattern (object, 
image, construction, repetitive action) in an 
indivisible web of correlations.

Experiments and studies of recent de-
cades have discovered the dynamic nature 
of the world of particles. Any particle can 
be transformed into another; energy can be 
transformed into particles and conversely. 
Existing at this stage of cognition models 
of description of subatomic reality re ects 
the deep unity and the mobility of matter. 
They show that the properties of a particle 
can only be understood through its activity, 
that is, its interaction with the environment, 
and that the particles should not be consid-
ered as independent units, but as insepara-
ble parts of the whole. The results of studies 
of all these complex processes and phenom-
ena of the microcosm and their philosophi-
cal understanding were carried out by many 
physicists of the XX century [2-6].

Therefore, the transition from parts to the 
whole can be seen as a transition from ob-
jects to relations. Thinking systemically, we 
can understand that the objects themselves 
are networks of correlations, included in the 
larger network. For systematically thinking 
man correlations are primary. The boundar-
ies of the discernible patterns are secondary.

However, the new approach to science 
raises an important question. If everything is 
connected to everything, how can you hope 
to understand anything? The discovery of 
approximate knowledge makes it possible 
to turn a systematic approach into a science. 
The new paradigm recognizes that all scien-
ti c concepts and theories are limited and 
approximate. Science can never provide a 
complete and de nitive understanding.

The science of the twentieth century, ap-
peared out  of the Cartesian separation, now 
overcomes its limitations and returns to the 
idea of unity expressed by the ancient phi-
losophers of Greece and the East. In the  rst 
half of the last century the doctrine of in-
tegrity � holism (from greek. holon - whole) 
was born. The doctrine was founded by J. 
Haldane and presented in his work �Philo-

sophical basis of biology� [7]. Holism comes 
from the integrity of the world as the highest 
and all encompassing integrity �both qual-
itatively and organizationally,  � integrity, 
encompassing the area of psychological, bio-
logical and external, the most rational physi-
cal reality. All these areas represent a simpli-
 cation and isolation of this encompassing 
integrity.

In recent decades, the interpenetration 
of the cultures of the rational West and the 
intuitive East has been increasing. There is 
a con rmation of the idea of the need for a 
dynamic balance between the rational and the 
intuitive, between the external and the inter-
nal, that is, applied to our century � between 
technology and psychology.

Paradigm shift requires improving not 
only our perceptions and thinking, but also 
the value system itself. Changes in thinking 
gradually lead to changes in values. These 
processes can be seen as a shift from self-af-
 rmation to integration. Good and healthy is 
characterized by dynamic equilibrium; bad 
or painful is caused by imbalance � overes-
timation of one tendency and neglect of an-
other. Turning to Western industrial culture, 
one can see a clear reassessment of self-as-
sertion and underestimation of integration. 
This dominates both in thinking and in the 
value system.

The German philosopher I. Kant made a 
fundamental contribution to the theory of 
knowledge, to the development of its ana-
lytical and synthetic component. He estab-
lished that fundamental scienti c solutions 
lie in the  eld of re exive analysis of the 
concept-predicate relation. Re ection can be 
seen not on the diode, but on more complex-
ly organized social groups, united by signif-
icant joint activities; for example, a corpora-
tion, the stock market and others. Space and 
time are understood as the most important 
elements of such re ection. They create con-
ditions for experience.

Kant singled out three cognitive (active) 
abilities: 1) the imagination, 2) the reason and 
3) the mind; and one perceiving (passive) abil-
ity � the sensual intuition. Thus, the active 
part of the mind Kant associated with intel-
ligence, and passive, receptive part of the 
mind he called intuition [8].
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The most important value of imagination 
is that it allows the subject to present the re-
sult of the activity before it starts, thereby 
orienting him in the process of this activity. 
The imagination acts in unity with thinking 
during the activity. The inclusion of imagi-
nation or thinking in the process of activity 
is determined by the degree of uncertainty 
of the problem situation, the completeness 
or lack of information in the source data of 
the problem. If the initial data are known, 
the course of solving the problem is subject 
mainly to the laws of thinking; if these data 
are dif cult to analyze, the mechanisms of 
imagination. The value of imagination is 
that it allows you to make a decision in the 
absence of the necessary completeness of 
knowledge necessary to perform the task. 
However, in this case, the ways of solving 
the problem are often not accurate enough, 
not strict and cause the  limitation of imagi-
nation.

The processes of imagination have ana-
lytical and synthetic character, as well as the 
processes of thinking, memory, percep-
tion. The main trend of imagination is the 
transformation of memory representations, 
providing, ultimately, the creation of a de-
liberately new, previously non-arisen situ-
ation; re ection of reality in new, unusual, 
unexpected combinations and connections. 
The synthesis of representations in the process-
es of imagination is carried out in different 
forms: agglutination - connection of quali-
ties, properties, parts of objects that are not 
connected in reality; hyperbolization � in-
crease or decrease of objects; sharpening � 
emphasis of the attributes; schematization 
� smoothing of the differences and identi-
 cation of similarities; typi cation � se-
lection of signi cant, repeated in homoge-
neous phenomena.

The reason and the mind in the philo-
sophical and psychological tradition are two 
types of logical thinking. Reason, being one 
of the moments of the movement of thought 
to the truth, operates within the existing 
knowledge of these experiences, arranging 
them according to the established rules. Rea-
son provides material for the mind through 
the formation of concepts and judgments 
through reasoning.

The mind gives knowledge of a deeper and 
more generalized nature. It has the ability to 
analyze and summarize both the data of sen-
sory experience and its own forms, thoughts 
and to develop concepts re ecting the dia-
lectics of the objective world. Going beyond 
the limits of available knowledge and the 
generation of new concepts is the main dif-
ference between mind and reason. The mind 
is constructive, re ective, focused on social 
goals of the highest level. The desire to un-
derstand the world through the mind and to 
transform it according to mind is called ra-
tionalism. Along with sensual intuition, the 
mind is the basis of our knowledge.

The intuition is knowledge that occurs 
without comprehension of the ways and 
conditions of its receipt, whereby the subject 
has it as a result of �direct discretion�. It is 
considered as a necessary, internally deter-
mined by the nature of creativity moment of 
going beyond the existing behavior stereo-
types and, in particular, a logical program to 
 nd a solution to the problem.

A key provision of the I. Kant: reason can 
give nothing to the intuition, the feeling of any-
thing can�t think. Only through their �union� 
(synthesis) can one come to knowledge. It brings 
you closer to the understanding of the �par-
adoxical� relations between the reason and 
intuition and has much in common with the 
above-mentioned conceptions of philoso-
phers on the necessity of dynamic balance 
between the rational and the intuitive. 

According to Kant, analytical (or explanato-
ry) judgments are judgments, the predicate 
of which is already contained in the subject 
in advance. Synthetic (or expanding) are judg-
ments that add to the concept of the subject 
a predicate, which is not yet implied in the 
knowledge of the subject. Here lies the an-
swer to the central question of �Criticism 
of pure reason�: How are a priori synthetic 
judgments possible? Synthetic means: add-
ing (philosophy adds or expands previous 
knowledge); productive (philosophy devel-
ops knowledge of the �beyond�).

Habitual causal thinking does not work 
when you have to deal with systems, be-
cause it tends to see everywhere the action of 
simple, localized in space and time cause-ef-
fect correlations, rather than combinations 
of mutually in uencing factors. In systems, 
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cause and effect can be far separated in space 
and time. The consequence can appear only 
after a few days, weeks and even years, and 
we need to act now. If we are unable to es-
tablish links between causes and effects, 
it will be dif cult to learn from experience 
and make intelligent decisions. But logical 
analysis can also be misleading, and obvious 
solutions can make a situation worse than it 
was, and getting out of it can turn out to be 
somewhat counterintuitive.

It is obvious that each area of human 
knowledge in its development goes from 
analytical and descriptive methods to syn-
thesis and integration. Trends in the transi-
tion to synthesis and systemic thinking can 
be observed in business. Humanity is in a 
state of transition from one era of thinking 
and activity to another � from what can be 
called the �century of analysis� to the �cen-
tury of synthesis�. The changes are already 
putting enormous pressure on the real deci-
sion-making processes in business, and peo-
ple who consider these changes and under-
stand their meaning are better equipped to 
take advantage of the opportunities present-
ed to them [9].

MECHANISMS OF COGNITIVE PROCESSES

The development of computer technolo-
gies and advances in neurophysiology and 
arti cial intelligence research have provided 
new opportunities and allowed to clarify and 
re ne the formulation of some fundamental 
philosophical problems and made it possible 
to implement some simple functions of the 
human brain on the computer.

However, the purpose of research in these 
areas and the development of intelligent 
systems are not to replace the human brain 
with a computer, but to create an effective 
symbiosis between a human and a computer 
equipped with appropriate intellectual mod-
ules, models and methods. This approach is 
based on the fact that when faced with com-
plex systems, the brain exhibits abilities far 
superior to the most complex methods im-
plemented on computers.

Despite the success of arti cial intelli-
gence, as well as neurophysiology, psychol-

ogy and other Sciences, there is a reason to 
believe that some of the abilities of the hu-
man brain will never be fully understood. 
The most valuable properties of the human 
brain are intuition, insight, ability to global 
reach, possession of metaphor.

However complex systems have often 
properties that cannot be intuitively under-
stood and globally evaluated. These prop-
erties often push people to wrong ideas. In 
this respect, the brain is not very strong and 
limited in its capabilities, and detailed anal-
ysis is exactly the area where the computer 
surpasses it. This property of the comput-
er allows it to play an important role as an 
ampli er of intuition. Using a computer as a 
guarantor and an ampli er of intuition with 
the support of management decisions and 
solving system problems is one of its two 
most important applications. Another is its 
use in research related to the world cogni-
tion and knowledge about man. In this case, 
it is used for experiments with systems mod-
eled on it.

Cognitive psychology. At the end of the 50-
ies of the last century, scientists are increas-
ingly interested in cognitive topics - atten-
tion, memory, pattern recognition, problems 
of language and thinking; however, these 
processes were discussed at a new level. The 
beginning of a new approach can be found in 
the works of the psycholinguist J. Miller, his 
apprentice W. Neisser, and J. Bruner, who 
are the founders of cognitive psychology as a 
scienti c direction [10-12]. The authors used 
the term �cognitive psychology� to contrast 
behaviorism, aiming to engage not only  the 
study of behavior, but also mental processes 
and proof of the decisive role of knowledge 
in human behavior.

The theory of cognitive dissonance explains 
the impact on human behavior of the system 
of cognitive elements that can cause a neg-
ative incentive state in a situation where a 
person simultaneously has two psychologi-
cally contradictory knowledge about one ob-
ject. The state of dissonance is experienced as 
discomfort, which is sought to get rid of ei-
ther by changing one of the elements of dis-
sonant knowledge, or by introducing a new 
element. L. Festinger de ned dissonance as 
a consequence of insuf cient justi cation of 
choice [13]. In an effort to strengthen the jus-
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ti cation of the act, a person either changes 
his behavior, or changes his attitude to the 
objects with which the act is associated, or 
devalues the value of the act for himself and 
the others.

Cognitive science. Simultaneously with 
the development of cognitive psychology 
began to develop the science of cognitive 
processes and thinking � cognitive science 
(from the Latin cognition - knowledge, cog-
itation - thinking) [14]. It studies the laws 
of the processes of perception, cognition, 
understanding, transformation, representa-
tion, thinking, re ection and learning, and 
models the principles of organization and 
operation of natural and arti cial intelligent 
systems, based on analytical, synthetic and 
synergetic approaches. Cognitive science 
unites a whole family of disciplines with a 
single problem and similar methodological 
principles.

SYSTEMIC COGNITIVE THINKING

Human cognitive processes are analyzed 
both in their connections and interactions 
with each other and with other areas of the 
human real world. Based on the awareness 
of the importance of the above-discussed 
synthetic nature of thinking, systemic mech-
anisms of cognitive processes and principles 

of synergetic thinking, we can say that the 
cognitive approach considers the cognitive 
processes of man as a systemic property of an 
open self-organizing sociobiological system.

The  current wave of the cognitive revo-
lution is different from the one considered 
by G. Miller in article [15]. It is more related 
to cognitive approaches to understanding 
and understanding the importance of not 
only rational human activity, social groups 
and computer systems, but also to explain-
ing its emotional manifestations and intu-
ition. The development of cognitive science 
is on the way to more and more deepening 
in such �irrational� areas as intuition and 
creativity.

Researchers and people from the  eld 
of practical management are faced with 
the need to describe and comprehend the 
rapid processes of  nding solutions; sepa-
rate meaningful results from chaotic, often 
meaningless initial information; unpredict-
ability of the course of development through 
critical states; observation and description of 
the processes of ordering at the macro level 
through the disorder at the micro level. To-
day we can speak about the dynamic devel-
opment and implementation of management 
practices the system of cognitive-synergetic 
approach [16].
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