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INFORMATIONAL AND LOGICAL PRINCIPLES 

OF THE PROCESS CONTROL IN MICRO-AND MACRO-STRUCTURES 
Otkidach V.V., Dzhura S.G., Drachuck Y. Z. (DonNTU, Donetsk, Ukraine)
The current XXI century could be the century of fight of the mankind for its survival as, if to compare it with the past XX century when it was only a question of external and internal, collective and military safety, now it concerns economic, ecological demographic, informational, food and other safeties. 
There is a necessity to develop new approaches in description of the new period phenomena and the safety model that meets modern requirements. The vitally important safety problem should be extended to the global noospheric level with the separate science trends being combined into a single science oriented on the mankind and human being’s vital activity safety [1]. 

It was only in the XX century that it was discovered that the medal “for the science and technical progress” had its reverse ‘for the global ecological crisis”. It proves the necessity to change the outlook related to the problem! 
Now the first steps in this direction are being made, but the researchers should make their efforts more active as the problems worsens at the edge of the second millennium. 

The science and technical progress which concentrates the energy threatens by the global emergency situations. 
The constant energy exchange which is the base of all processes makes us think both of its dispersion and source. 
      The theoretical platform –energy and informational concept – was being formed at the second half of the XX century. Researchers began to understand that the boundary between the “alive” and “dead” substance is rather relative. Perception is a special function of substance reflection in general rather than that of the brain. 
      According to V. I. Vernadsky [2] the development of the human being’s thinking and its growing influence on the environment – by means of technologies created by it- is the natural phenomenon. These processes formed the technosphere created by the human being. Different experts pay attention to the interrelations of the biosphere and technosphere as the ecological crisis threatens the Earth.    

        The latest discoveries demonstrate that the maximum staying of the human being at the Earth depends on the adequacy between the principles and laws of the activity of the society and those of the natural world. 

All the activity of the Universe which is the unique and mysterious super-system is under the influence of the natural forces, energy, substance and information  modification. 
        The fact that the Universe is cooled when it is widened has been theoretically and practically proved. It destroys the symmetry of its structures under the influence of this phenomenon and creates the new ones, more complicated and well-ordered that meet the requirements of the forces [3]. 

The processes of the system destruction are various. There are three main trends which the processes of the entropy increase within the system follow:
  - thermal  - when the system reduces the efficiency of functioning and does not change its structure and quality of the functions it fulfills, when the energy consumption to fulfil the work unit is increased; 
  - structural – when the structure is broken, the system structural construction is changed, the system loses a part of its functions or the quality of their fulfillment is worsened; 
  -  informational – when the system structure is preserved but the relations between its links are broken.  The quality of the functions fulfilled by the system separate sub-systems is worsened.
     Any system development ( only open stationary systems can develop) is made with the help of the feedback mechanisms of two types – the negative and positive [6]. 

The negative feedback mechanism supports the system stable dynamic balance that provides the steady substance-energy-information exchange between the system and the environment. The system can’t exist without it. 
      The mechanism of the positive feedback rebuilds the system hemostasis and exchange process nature. 

       The entropy is the state function, that is any state can be compared to a certain entropy value ( to within the constant). 

As a result the entropy increases whatever we do. Thus any actions of ours increase the chaos and moves “the end of the world” closer.
      Any system, despite of its nature, has physical laws that identify internal cause-consequent relationships. It also concerns the system “the human being – manufacturing – environment” [4]. This system is open and complex.  
       The analysis of the regularities of accidents and traumatism in the system of “the human being – manufacturing – environment” interprets the danger with the help of inherent characteristics of the human being’s every day activity. These are processes related to the energy, substance and information consumption. 
        The energy concentration increase potentially threatens by the extreme situations including those of the global scale. 
        As there is the interconnection between the substance and the energy the system could be said to produce the entropy during its evolution. This entropy, however, is not accumulated in it, but  is removed and dispersed in the environment. Instead the fresh energy comes from the environment. It is because of this continuous exchange that the system entropy doesn’t increase but is stable and even reduces. Accidents such as explosions, fires, and those related to the mechanical, electric and other phenomena lead to the energy diffusion,  the thermal in particular, into the environment and destruction of the objects, that is to the increase of the chaos, disorder, the entropy growth. 

This approach to the problem can’t be the universal one and thus can’t explain the implementation of the phases of initiating of a number of extreme situations. Thus the influence of  toxins on the environment and the human being is not related to the complete emission of the internal energy made by them that can be transformed only for work and heat. In this case it is appropriate to speak about the change of chemical potential. It means that not the energy itself but the energy potentials such as chemical, electric, the movement quantity moment etc. are destructive  parametres. 

       Besides, the entropy growth is related only to the independent process. If it is forced at the expense of the external factors the entropy can be reduced. As the danger can be implemented in any process it can be related to both the growth and reduction of the entropy [4]. 
       Thus, the danger exists in the space and time and is implemented as the flows of energy substance, and information. The danger doesn’t act selectively. They influence all material substances of the environment. Thus the high sensitivity to the initial conditions that leads to the chaotic and unpredictable behaviour in time is not the exception, but a typical characteristic of many systems.   
       A number of circumstances which cause the loss of the system stability can be the reason for the chaos. These circumstances are as follows: 
· external disturbances, disturbing factors; 

· a great number of the freedom degrees which the system has during its functioning; in this case it can realize absolutely accidental sequences; 
- rather complicated system organization. 
Since the second thermodynamic law was discovered the problem of coordination of the entropy ( uncertainty, chaos) growth in time in the closed system and the process of self-organization in alive and dead nature that takes place in the open systems has arisen. 
At present the concept of the entropy concerns not only thermodynamics but different branches of natural science as well and is of significance for investigations of different by their nature systems and phenomena. 

The entropy in science is the measure of natural turn of the heat energy for dispersion. With time the entropy gained a double physical meaning: the measure of the energy devaluation and the index of the chaos stern growth [5]. 
    The information is the world’s fundamental principle [8]. It’s the substance characteristic the main idea of which lies in the fact that there is a certain correspondence among the object states as a result of their interaction. The stronger this correspondence is the more complete the reflection of one object’s state made by that of the other is, the more information on one object the other one contains. As it is mentioned in the paper  [2] “the information is the indication of the contents obtained from the environment during the process of our adaptation to it”. It means that some other definition could be given [6], namely: the information is the  algorithm of construction of the system that provides reproduction of this information and is functionally connected to the environment of its location. The information reproduction is the significant and necessary attribute of any informational system. The system that doesn’t meet this requirement leaves the field, and the coding information is destroyed and disappears without leaving a trace. It disappears but not transfers to something different. The information is not substance or energy, so the laws of conservation do not apply them [5].
In synergy science the information is the system organization measure. The system good order measure is the condition under which its components are coordinated that causes the part self-organization and system entropy reduction and leads to the system regulating in general. 

According to the academician A. I. Arnoldov [9] the information is the science and technical progress great engine. It will have to be the leading material and spiritual force of the new civilization, the source of its constant development. Informatiology is a new science [8]. Informatiology is the science of the highest generalization level. The academician I. I. Yuzvishin, the first president of the International Academy of Informatizing, characterizes it as “the fundamental generalizingly common science that studies self-relations, conformal self-reflections and correlation of zero-material points, subjects, organisms, objects, nature processes and phenomena in vacuum and materialized spheres of the Universe proceeding from the fundamental principle of the informatiological approach. 
The informatiological approach principle has a vivid advantage if to be compared with the system, probabilistic, linear- determined, materialistic and other approaches which are particular cases of the universal informatiological approach. 
The concept of the casual object indefiniteness for which the quantity measure called entropy is introduced is the first specific concept in the information theory. 

The entropy characterizes the missing information. At present the information is considered to be the substance fundamental characteristic [4]. 

The informational, entropy, logical, and conceptual characteristics obey the same basic laws as the reality of our being does. 
 To make proper decisions the reliable information is needed. It is impossible to provide safety to people and manufacturing without it. The entropy is of great significance because it is related to very profound and fundamental characteristics of accidental processes. 
Taking into account the fact that the accidental processes are the adequate signal model and that some types of continuous signals admit discrete representation that makes the task easier  and reduces it to random quantity examination we have a chance to use the results and a powerful theory of random processes [6]. 

The science and practice have widely used the system approach for many years. This approach required strict frameworks within which the networks, target plans, complex analytical target functions, models, etc. were created that  caused  big unjustified and unproductive costs. The informatiological approach to research reduces the time and expenses necessary to make experiments and simplifies scientific and research structures. 
The problem of doing research with the application of the informatiology has not been discussed in any scientific publications so far. The informatiological approach is of great importance for the world science and practice as it is based on one of the main goals of any investigation – getting of the final results which have practical application [4]. 
Studying and investigation of phenomena, events, and facts of the nature is done from a single informatiological point of view. 
The informatiological approach principle consists in making analysis and synthesis of not of the characteristics of objects or their elements but of relations inside them and with the outside world. After classification of the characteristic inner relations and their outside relations made on the characteristics of the latter the properties are analyzed and synthesized on the informational basis.     
As people are the bearers of the information highest form the informatiological approach principle is the concept of modern highly developed informational and tessellated community which plans

· studying of the system, that is of that we notice at the first sight; 

· identifying of the changes of the system or object depending on changes of the environmental conditions; 
· identifying of the element structure of the object or system.
The principle of the informatiological approach has a vivid advantage compared to the system, linear determined, probabilistic, synthetic, materialistic and other approaches which are special cases of the common informatiological approach [4].  
Informatiology as the science that discovered the regularities of informational processes and technologies in micro-and macro-structures can be considered the general science of sciences by right. Creation of the methodology of studying of the informational relations, comparisons, analysis and synthesis of the single informatiological point of view makes it possible to discover new ways of investigation and knowledge [4].  
The mysteries of nature are in relations. Everything comes from correlation the intergenerative basics of which is the informational unity of all types and forms of the Universe.   
According to the academician I. I. Yuzvishin [6] taking into account the informatiology basics we can state that everything that comes to our world and leaves it goes through the information, that is has the  informational fundamental principle.
Great number of theories and sciences are successfully synthesized into a single science picture of the world and don’t make us surprised by new discoveries. But it’s high time for us to imagine the world as a single ecologically harmonious and economical system.  
        The problem of the environment preservation is the indispensable condition of the normal existence of people on our planet and it has worried the mankind for a long time. 
       The Universe is sure to be the bearer of the system combination of the nature forces and  its spirit that act within  the space and time  and define effective purposeful transforming of the alive and dead on all level of construction through their direct and reverse links. 
        The mankind could be saved and its lifecycle prolonged under the interaction with the Universe structures if the sufficient level of deliberate Collective Mentality of the planetary community ready to transfer its vital activity to the principles of ecological harmony and the objective world is reached [3]. 
        Nobody is able to resist these forces. We should reasonably follow the aims and laws of the natural self-organization. 
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