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DECISION SUPPORT SYSTEM FOR BRIDGE CRANES
DIAGNOSTICS ON THE BASIS OF CASES

Vitaly Ulshin, Sergey Klimchuk

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. Case-based reasoning (CBR) diagnosic system of bridge cranes is suggested. The stages in
diagnosing faults and the elements of the CBR decision support system (DSS) are considered. The model of
case and block diagram of the diagnostic DSS are offered. Diagnostic DSS of bridge cranes has been
developed.

Key words: case-based reasoning, bridge crane, fault diagnosis, domain ontology, knowledge management.

INTRODUCTION

Construction of diagnostic systems is one of means to optimize reliability and
availability of equipments. Indeed, diagnosis is an intelligent act which is hardly
programmable with classic techniques. Several studies have been made for the
development of the diagnosis methods based on artificial intelligence (Al) methods and
techniques. Expert systems [1] provide a useful means to acquire diagnosis knowledge
directly from key personnel (experts) and transform their expertise into production
rules. However the knowledge acquisition and verification processes are difficult and
complicated and sometimes experienced technicians even have no idea of how to
express their strategies explicitly and accurately. Rule induction and neural network [2]
are the means that can be applied to find out fault classification knowledge using
previous known examples. These methods are demonstrated robust but requires a
sufficiently large training set to ensure promising outcome. Case based reasoning
(CBR) [3-5] offers another alternative to implement systems of intelligent diagnosis for
real applications. This alternative is motivated by the idea that the similar situations lead
to similar outcomes. The main strength lies in the fact that it enables directly reusing
concrete examples in history and consequently eases the knowledge acquisition
bottleneck. It also creates the opportunity of learning from experiences but skipping the
step of data training.
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REUSING OF EXPERIENCE FOR DIAGNOSIS AND TROUBLESHOOTING

Diagnosis is the identification of the root cause of abnormal or defective behavior
in a system by means of the exposed symptoms, the system state, the system’s general
specifications and the operating environment. It links the observable system behavior to
a disease or a problem condition pertinent in the system and thereby explains it.
Troubleshooting, as a next step, takes the result of this diagnosis and provides a remedy
to restore normal system operation.

When human beings diagnose systems and troubleshoot problems, they use their
experiences with similar, previously solved problems extensively. Rather than deriving
new solutions from scratch every time a problem is observed, they prefer to reuse
existing experience and adapt it to the new circumstances. As such, diagnosis and
troubleshooting are excellent application areas for the development of case-based
systems. Existing applications range from IT help-desk support to web self-service,
from on-board troubleshooting of technical products to medical diagnosis and treatment
planning [6-12].

Reusing problem solving experiences to diagnose and troubleshoot new failures
allows one to fix faults much faster and more consistently. Since case-based reasoning
(CBR) is a learning process, the system fills the gaps in its knowledge over time and
enables companies to retain and share experiences across the entire organization. First
call resolution increases drastically. Case-based diagnostic and troubleshooting
applications are also very useful for training new, inexperienced personnel and ensure
that the collective knowledge of the experts is instantaneously accessible to whoever
needs it.

THE CASE-BASED REASONING CYCLE

The general procedure when applying CBR, is commonly described by Aamodt
and Plaza [3] (see fig. 1-a).

The problem solving cycle of CBR consists of four major processes:

1. Retrieving: most similar past experience cases retrieved for similar problem.

2. Reusing: the cases from past retrieved cases by integrating and copying.

3. Revising: the proposed solution from attempt to solve of new problem or

adopt new proposed solution.

4. Retaining: when the new solution was confirmed then new proposed solution

was retained.

The whole process of CBR cyclic in this order that new problem is solved by
retrieving past experienced cases, by reusing the pervious case revising the solution, and
retaining the new solution of experience in to existing knowledge system. As shown in
the fig. 1-b that from collection of previous cases, the new case is used RETRIEVES.
The retrieved case is combined with the new case by reuse in to solve case and with the
REVISE procedure the solution is also tested. In the RETAIN, useful experience is
retained for future reuse, and existing case bases or updates with this case.
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Fig. 1. CBR Cycle

Retrieving. The first step is the retrieval of one or several cases considered to be
useful to support solving the current problem. The hope is to retrieve one or several
cases that contain solutions that can be easily reused in the current problem-solving
context. Because it is usually very unlikely that the case base already contains a
problem description that matches the new problem exactly, a method to estimate the
utility of available cases is required. The concept of similarity is used here. This means,
the task of the retrieval phase is to select cases whose problem descriptions are similar
to the current problems’ description.

To realise this retrieval task, CBR systems employ special similarity measures
[13] that allow the computation of the similarity between two problem descriptions.
Because the interpretation of this similarity strongly depends on the particular domain,
similarity measures are part of the general knowledge of the system.

Depending on the size of the case base, the information amount contained in
single cases, and the complexity of the used similarity measure, the retrieval step is
often a challenging task with respect to computation time. In order to manage this
complexity, a large number of different retrieval strategies have been developed [14, 15].

Reusing. After selecting one or several similar cases, the reuse step tries to apply
the contained solution information to solve the new problem. Often a direct reuse of a
retrieved solution is impossible due to differences between the current and the old
problem situation. Then the retrieved solution(s) have to be modified in order to fit the
new situation. How this adaptation is performed strongly depends on the particular
application scenario.

In general, adaptation methods require additional general knowledge about the
application domain. Because this leads to additional knowledge acquisition effort, many
CBR systems used today do not perform case adaptation automatically, but leave this
task to the user. Then, of course, the quality of the retrieval step influences the problem-
solving capabilities of the entire CBR system primarily. Even if automatic adaptation is
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provided, the quality of the retrieval result will strongly influence the efficiency of the
system due to its impact on the required adaptation effort.

After adapting the retrieved case automatically or manually to fit the current
situation, a solved case is obtained containing a suggested solution for the current
problem.

Revising. Depending on the employed adaptation procedure, the correctness of
the suggested solution often cannot be guaranteed immediately. Then it becomes
necessary to revise the solved case. How such a revision is performed, strongly depends
on the particular application scenario. For example, it might be possible to apply the
suggested solution in the real world to see whether it works or not. However, often a
direct application of an uncertain solution is impossible due to the corresponding risks
(e.g. medical diagnosis systems). Then the revision has to be performed manually by a
human domain expert or by alternative methods such as computer simulation.

If the revise step fails, the case has to be repaired or a new attempt to generate a
valid solution has to be carried out. This new attempt can be realised in different ways.
One possibility is to apply another adaptation alternative (if existing). Other possibilities
are adapting another retrieved case or executing a new retrieval in order to obtain
hopefully more useful cases.

Usually, the focus of the revise phase lays on the detection of errors or
inconsistencies in the suggested solution and the initiation of further problem-solving
attempts. Unfortunately, up to now less research has been carried out to enable CBR
systems to recognise the reasons for failed problem-solving processes. If the system
would be able to detect these reasons, it could react and, for example, adapt its internal
knowledge resources in order to avoid similar failures in the future.

Retaining. If the solved case has passed the revise step successfully, a
tested/repaired case will be available representing a new experience that might be used
to solve similar problems in the future. The task of the CBR cycle’s last step is to retain
this new case knowledge for future usage. Therefore, the new case may be added to the
case base. However, it has been shown that a general storage of all generated cases is
not always useful.

USING THE JCOLIBRI2 FRAMEWORK

Fig. 2 contains an UML diagram with the main elements of the architecture of
the jColibri 2 framework [16, 17].

These elements are:

e Organization into persistence, core and presentation layers. However, these
layers are implemented in a different way through Java EE technologies. Persistence is
again managed by connectors. Connector in fig. 2 access the persistence media and load
the cases into different in-memory organizations (CBRCaseBase). The core contains the
same basic classes that were defined in the previous version, but there are no
presentation methods to keep the core independent of the user interface.

e Organization of the applications into precycle, cycle and postcyle. Moreover,
new stages can be defined to be executed at different execution points. This add-on
enables the development of maintenance or evaluation procedures. This organization is
defined by the StandardCBRApplication interface shown in fig. 2.
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Fig. 2. UML diagram with main elements of jColibri 2

e C(ase structure. The structure of description, solution and result is extended
with the justification of solution component after a revision of several works found in



10 Vitaly Ulshin, Sergey Klimchuk

the CBR literature. This structure is defined by the CBRQuery, CBRCase and
CaseComponent clases shown in fig. 2.

The most important change in the architecture of jColibri 2 is the representation
of the cases. This new representation modifies the way of storing cases in the
persistence media and the behavior of the methods when accessing their attributes.
jColibri 2 represents the cases using Java Beans. A Java Bean is any class that has a
get() and set() method for each public attribute. Its modification and management can
be performed automatically using a Java technology called Introspection (which is
completely transparent for the developer thanks to the Attribute class shown in fig. 2).
Using Java Beans in jColibri 2, developers can design their cases as normal Java
classes, choosing the most natural design [18].

This simplifies programming and debugging the CBR applications, and the
configuration files became simpler because most of the metadata of the cases can be
extracted using Introspection. Java Beans also offer automatically generated user
interfaces that allow the modification of their attributes, and direct persistence into data
bases and XML files. It is important to note that every Java web application uses Java
Beans as a base technology, so the development of web interfaces is very
straightforward. Moreover, Hibernate — the library used to develop the data base
connector in jColibri 2 — uses Java Beans to store the information in a data base. Java
Beans and Hibernate are core technologies in the Java Enterprise Edition platform that
is oriented to business applications.

THE STRUCTURE OF CASE LIBRARY FOR DIAGNOSTIC SYSTEM

The case library for diagnostic system should join in itself the cases concerning a
particular subsystem of complex object, and also contain the information on each
parameter which is used for the description of cases (parameter type and range) [19, 20].

Besides, the case library should include such adjustments, as:

— the significance of parameter;

— a threshold value of similarity;

— a value which limits quantity of considered cases.

It is necessary to emphasize, that the case library can be formed on the basis
of [21]:

— the experience, accumulated by the expert;

— analysis of the system archive;

— the analysis of emergencies;

— operative instructions;

— technological requirements;

The case library can be included in the structure of the knowledge base of
diagnosis system or act as a separate component of the system. Case structure is
presented in fig. 3-a, and the structure of case library in fig. 3-b.
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APPLICATION OF CASE-BASED REASONING
FOR DIAGNOSTICS OF BRIDGE CRANES

We shall understand a bridge crane which has a complex architecture with
various interrelations, with a lot of controllable and operated parameters. As a rule, such
complex objects as the bridge crane are subdivided into technological subsystems and
can function in various modes (in regular, emergency, etc.).

For the description of such complex object and its subsystems, the set of
parameters is used. The state of object is characterized by a set of concrete values of
parameters.

In the operative mode reading of parameters values from sensors for bridge crane
is made by the system of controllers. Service personnel may also read diagnostic
parameters. It is necessary to give out to the DMP (decision making person — DSS
operator) the diagnosis and the recommendation on the developed situation (fig. 4) [19].
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I—J: Systam of controllers

Fig. 4. The scheme of functioning for bridge crane diagnostic system

Diagnosing and detection of faults is carried out on the basis of expert
knowledge, technological requirements and operative instructions. The developed
software (Case Libraries Constructor — CLC) can be applied to the decision of the
specified problems.

Basic components of CLC are:

— module for storage and loadings case libraries and for data import;

— a subsystem of visualization for browsing the structure of case libraries;

— a subsystem of editing and adjustment of case libraries;

—a module of new cases check;

— a subsystem of case library testing and case-based reasoning.

CLC prototype (fig. 5) was implemented with myCBR tool [22].
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Implementation of case libraries with use of CLC for systems of expert
diagnosing is subdivided into the following main stages:

— Creation of case libraries for subsystems of bridge crane;

— Adjustment of the created case libraries;

— Addition of cases in case libraries;

— Check of the added cases;

— Testing of the filled case libraries using case-based reasoning;

— Reservation of the created case libraries for their subsequent transfer to
operative maintenance.

CONCLUSIONS

The system described above, along with many other operational case-based
diagnostic systems, demonstrate the applicability of case-based reasoning to problem
diagnosis and troubleshooting. By distilling information relating to the cause of a
problem from example problem cases, the need for defining the link between symptoms
and causes necessary in purely rule-based diagnosis systems is removed. By providing
different options for the represention of cases and methods of user interaction, case-
based reasoning provides a flexible foundation for the efficient and accurate generation
of solutions in the bridge cranes diagnosis domain.
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CHUCTEMA INOJAEPKKH IIPUHATHUS PEINEHAM 111 JMATHOCTUKHA
MOCTOBbBIX KPAHOB HA OCHOBE INTPEHEJEHTOB

Burammii Yabmmn, Cepreii Knuvuyk

Annoranus. IIpennoxeHa npeneneHTHAs CHCTeMa IHArHOCTUKH MOCTOBBIX KPaHOB. PaccMOTpeHBI aTambl
JVaTHOCTUKHA HEHCIIPaBHOCTEH M DJIEMEHTHl CHCTEMBl IOAJCPKKM IPHHATHSA pelIeHHH Ha OCHOBE
npereneHToB. IIpemnoxkena Moxens mpenegeHTa u crpykrypHas cxema CIIIIP mumarnoctuku. Paspaborana
CIIIIP narHoCTHPOBaHUS MOCTOBBIX KPaHOB.

KutoueBble cjioBa: BBIBOJ Ha OCHOBE NPEeUCACHTOB, KpaH MOCTOBOI'O THIIa, JUAarHOCTUKA HeHCHpaBHOCTeﬁ,
OHTOJIOTHS NPEAMETHON 00JaCTH, yIpaBIeHUE 3HAHUAMH.
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THE ADAPTIVE SYSTEM ON THE BASIS
OF ARTIFICIAL NEURON NETWORKS

Vitaly Ulshin, Dmitry Yurkov

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Sammory. In this work, we have considered the method of organization of algorithms and structures of data,
which are used within the adaptive control system, provided the initial mathematical model of the controlled
object is unknown. A possibility of practical realization of the considered method for the control of a static
nonlinear object in the real-time mode is shown; some estimation of calculation expenses is given.
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INTRODUCTION

The decision of the control tasks with the help of various technical objects has
to be done very often provided the mathematical model of the controlled object is
known not completely, and its parameters and the environment of functioning change
widely. Very often, these circumstances stipulate a number of problems related to safety
and efficiency of exploitation of such objects. In such cases, engineers and researchers
search a decision in the class of the adaptive systems allowing automatically
determining the necessary law of control by means of the analysis of dynamics of the
object at the current control. However, the synthesis of the adaptive systems is often
accompanied by the problems of technical realization of the required algorithms of
adjusting and adaptation. As a result, development of new methods of realization of the
algorithms of the synthesis of the mathematical models and development of algorithms
of adaptive control are actual. In this work, a possible realization of elements of the
adaptive control system and also features, advantages and drawbacks of the offered
method are considered.

THE FORMULATION OF THE TASK

As a general view, the task of adaptive control consists of search of knowledges
about the properties of a system, so-called «object-surrounding environmenty, selection
of useful knowledges and the use of them for an expedient behavior [Zhdanov, 2008].
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By virtue of objective necessity, developers of control systems aim to formalize
knowledge about the controlled object as mathematical models, because it allows them
to decide the tasks of forecast of dynamics of the systems relatively easily or to explore
them, not conducting real experiments. Taking into consideration that the synthesis of
models for many applied tasks is a problem, the wide popularity belongs to methods of
modeling, based on the description of a studied object as a structure called artificial
neuron network (ANN).

However, the use of the ANN as a model in control systems, which work in the
real scale of time, is connected with a number of objective difficulties, in particular with
the problems of quality and speed of teaching of the ANN.

Indeed, the task of the synthesis of a neuron network may be considered as a task
of optimization of some special-purpose function [Egupov 2004, Galushkin 2000,
Gorban 1999, Borisov, Kruglov, Fedulov 2007, Terekhov, Efimov, Tyukin 1999,
Haykin 2005, Pupkov, Egupov 2004, Malinetsky 2005, Ulshin, Yurkov 2009, Widrow
1990]. We may use a minimum of teaching error ¢ as this function. It depends on the

W, current network state:
k 2
e=YFov,x,)-v,F, (1)
=

where: k — the number of examples in the teaching set; v j — the required value of the

output for j example; X; — the input vector for j example; F':X = v — synonymous

reflection realized by ANN.

A considerable number of weight coefficients of the neuron network model and
the slow convergence of the gradient methods of optimization hamper the use ANN,
which realize an F arbitrary reflection, in the real scale of time. Besides, in some cases,
the use of algorithms and structures of data, which can be easily realized at hardware
level with the use of the simplest elements, is desirable. It allows to create compact and
reliable control systems.

In this work, in order to decide the task of synthesis of model of an control
object, it is suggested to use the ANN on the basis of radial basis functions with some
features about which will be said later. In the classic variant, which is described in the
monograph [Haykin 2005] in details, the method of synthesis of ANN on the basis of
the radial basis functions is based on the choice of the F' function having the following
kind:

), 5

k
Fx) =Y wolx-x,
i=1

where: {goq‘x—xiH)H:l,Z,...,k} — the set of k arbitrary functions called RBF

functions (radial basis functions); H— Euclid norm. In practice, functions having the

following kind are often used. @(Xx)= exp(—HX - X in / 20‘2) , and the known points

from the teaching set Xx; € R™, i=1,2,...,k are chosen as the centers of the RBF
functions. Using such an approach, the task of interpolation is actually decided in

multidimensional space because F(X;)=vV; , where v, -the observed value of the
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variable which an researcher is interested in. However, in many practical meaningful
cases, the standard interpolation procedure is unacceptable (for example, because of a
huge teaching selection or presence of noise). As a result, the limited number of the

RBF functions is very often used in a network structure. The task of search of the w;

coefficients and the parameters of the functions, under which the minimum of sum of
squares of errors is achieved, is decided:

k N 2
SZZ{VJ‘_ZWI'%(XJ')} , ®)
j=1 i=1

where: k — the number of experimental data; N — the number of neurons in the RBF
network.

The search of an extremum-minimum of the function of error (3) can be carried
out by different methods, for example, by gradient methods or with the use of
evolutional algorithms. However, as a rule, the large number of weight coefficients of
neuron network model and the slow convergence of these methods hamper their use in
the systems working in the real-time mode. As a result, from the point of the practical
use within an adaptive control system, it is expedient to do the process of synthesis of
an ANN as simpler and easier realized as possible, that is defined as the purpose of this
work.

THE DECISION OF THE TASK

Taking into account objective difficulties connected with the search of optimum
values of the coefficients of a neuron network model, the authors of this work apply
other approach which is more expedient from their viewpoint. Obviously, if the
parameters of used RBF functions are known, the task of optimization can be decided

as the system of linear equations in relation to the w; coefficients in the expression (3).

Indeed, the w; values are determined from the condition of a minimum of the function

(3). It is necessary to equate the private derivatives of the & function on each
coefficient, i.e.:

08 o, %8 g% g %)
an 6W2 6WN
The expression for the i private derivative is as follows:
e k N
=2 Vj_zwl¢’/(xj) ¢;(x;)=0. (5
ow; Jj=1 1=l

Calculating the private derivatives on each w; coefficient, we get the system of

N linear equations. Solving this system, we solve the task of teaching of an ANN on
the basis of RBF functions but only provided the parameters of the RBF functions are
known.

However, such an approach can be realized difficultly in a number of cases. Let’s
consider a static object whose state is described by the scalar S(x) value depending on

controlling parameters designated by the X vector. The purpose of the control is to
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make the S vary according to the S =u(r) law. Also suppose there is no other

information about the controlled object and its mathematical model is unknown.

This function is unknown if the mathematical model of the controlled object is
unknown. If the requirements to the accuracy of approximation are high and especially
in case the X vector has a great dimension, the RBF network must consist of a great
number of neurons. It results in solving the system of linear equations of a great
dimension and hampers all the system to function properly in the real scale of time.

Taking into account the above mentioned, other approach is expedient. Assume

the values of the controlling parameters are equal to X; at the # moment of time.
Suppose the value of the S(x;) function does not correspond to the required value,
consequently, it is necessary to make a controlling influence (a change of the
controlling parameters) which provides the better value of S(x) . The better value can
be found on the basis of local approximation of the S(X) function in the limited area
with the center in the X; point. Having transformed the values of the parameters, it is
possible to continue the search of the better value of the S(x) function, but, already in

relation to the new values of the controlling parameters. Obviously, the continuation of
such sequence of operations is possible until the target is achieved.

Such an approach results in the necessity to form an RBF network for the local
area every time, that requires the permanent calculation of the coefficients of the matrix
and the column of results in the system of equations (4), but allows to use the ANN with

the considerably less quantity of neurons (Ny << N ). Obviously, this operation is a
very resource consumption one from the calculation point of view, even provided the
amount of experimental data in the local area is k, << k. Besides, such an approach

requires the presence of a database for storage of the experimental data for every state
of the system, in which it was during all the term of functioning. Also obviously, the
size of this database can be very large. In addition, it is necessary to select points
belonging to the investigated local area that is also a resource consumption operation.

Nevertheless, if these problems may be solved, it is possible to get the
considerable winning in the speed of teaching of an ANN due to the decision of the
system of linear equations of a less dimension.

To decide the above mentioned problems the following method is offered. Let’s

consider a task in which the v; observed output at the i moment of time depends on
the x; input vector:
v, =8(xx;)+¢;,, i=12,...M, ©6)

where: S(Xx;) — smooth surface; &, — one of the realizations of process of the white

noise with the zero average and o’ dispersion. The task is a task of nonlinear
regression and consists of the restoration of the S(x;) model on the basis of
experimental data. As the grounded estimation of the S(x) unknown function, it is
possible to choose the average on observations ( the values of the v output signal) in
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the environment of the X point. Obviously, the less the environment of the X point, the
more precise estimation of the sought function is.
The use of the estimation of the S(X) function allows organizing the following

presentation of experimental data. Assume there are limitations for the values of the
components of the X vector. These limitations are stipulated by practical considerations
or possible modes of functioning of the system. Let’s designate the minimal possible

value of j component of the X vector as x and its maximal possible value as

min, j »

X Then every j segment of lxmin’ j>%max, jJ can be divided into 72; intervals. In

max, j *
the future, to simplify the interpretation without the loss of community of

considerations, let’s accept m ; = m = const for any value of j . In this case, the size

of the minimal segment of 7; for j component of the X vector is calculated as:

r = Xmax,j ~ *min, j . %
m

In this case, all the region of acceptable values of the X vector can be divided

into hypercubes with the size of j side of 7;, and the estimation of the S(x) function

is calculated for the center of the hypercube which X belongs to .
Such a presentation of experimental data has considerable advantages for
achievement of the purpose that is the minimization of time on the process of teaching

of a RBF network. Indeed, the current estimation of the S (x) unknown function as

the average on observations (the values of the V output signal) in the G environment
of the X point atthe 7 moment of time is calculated as:

T
Sr(X)=Qr(X)/kr, Qr(x)= Yv,(x,), (®)
t=0,x,€G
where: v, — the observed output at the ¢ discrete moment of time at the X, parameter
values at the same moment of time; k; — the amount of experimental data received for
the G area for the amount of 7 of intervals of observation. Suppose the sum of values
of Qr_;(x) of'the observed output till the 7 —1 moment of time inclusively is known,

then the expression for S (x) is possible to write down as:

ST (X) — QT*I ij—);— Vr (XT)
7-1

©)

Thus, the estimation of the unknown function is possible to be found for the G
area, knowing its value at the previous moment of time. For this purpose, the system
needs a database containing {2 and k values for every possible G area determined
by the proper hypercube. The presence of such a database considerably reduces the time
of calculation of the coefficients of the matrix and the column of results of the system of
the equations (4) because it considerably reduces the amount of experimental data
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necessary for adding up. To do it, it is enough to use the estimation of the sought
S7(x) function at the present moment 7 of time according to the formula (9). It is

possible to estimate the size of the database at a set 777() value . Assume the dimension

of the X vector is equal to d . Then, having experimental data for every possible
hypercube, the general K amount of records in the database is calculated as:

K =(my)“. (10)

If we accept my =10 and d =35, we will get the maximal possible volume of

the database which is K =100000 . Modern database control systems can handle even
a greater amount of records. Taking into account the fact that real objects in practice
realize the limited set of the states (for example, the motions of a manipulator are
continuous as a rule), the expression (10) may be estimated as a hypothetical border of
the size of the database.

Using the described approach to keep the experimental data, it is not a problem to

search the data belonging to the set G area of an arbitrary size. Indeed, it is possible to
identify any of possible hypercubes with integers. Their amount coincides with the

dimension of X vector. The g; value of thej coordinate of the center of the

hypercube may be calculated as follows:

where: n; — the number of hypercube according to the j coordinate.

In this case, this set of numbers is necessary to be considered as the fields with
the unique index in the database, that practically results in a search in the assorted list
and increases its speed several times. In addition, the identification of the hypercube
with integers allows to quickly define all nearby areas, also presented by hypercubes,
because its neighbours have the number value equal to one unit greater and one unit less
on each co-ordinate. It is possible to define all neighbours, which are located more than
one unit from the current hypercube, analogously .

Thus, the described method of organization of the base of experimental data in
the combination with the local approximation allows to considerably decrease time
expended on the search of necessary managing influences within the system of adaptive
control.

THE PRACTICAL IMPLEMENTATION

To illustrate the possibilities of the described method, let’s consider possibilities
of the adaptive system on a simple example - control a nonlinear stationary object with
an unknown mathematical model. Its structural diagram is shown in fig.1.

In fig. 1 we have defined the following denotations: u — the initial influence;
X, — the managing influence formed by the neuron network regulator; X, — the real

value of managing parameters supported by the executive device; v — the observed
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output of the system; & — a random value stipulated by hindrances at measurements.

Thus, only real values of the managing parameters of X, and the v observed output of
the system are accessible for measuring. In order for the system to function correctly, it
is necessary to know the S(x) unknown function in the expression (6), which is
realized by the controlled object.

A 4

U | ANN regulator Xu‘ Executive device r Control S(x,)
object

1%
®<, Sensors

B

Fig. 1. The structural diagram of the system

To model the work of the system, the following functional dependence will be
used in the future:
2
Sx)=C-plx—p". (12)
where: C, p — the coefficients; p— the point coordinates, in which S(p)=C. If the

dimension of the X vector is equal to two and the & values are considered to be subject
to the normal law of distributing with the zero mathematical expectation value and the

following dispersion o2 =25 , one of possible realizations will look like the realization
shown in fig. 2.

The use of the described method has allowed us to realize the adaptive control
system working in the real-time mode. To model its work, the limits in the range of the
X vector component are defined: - both the components have admissible changes
belonging to the interval of [0,650], the p vector is in the range of pt = {325,325} .
The initial value of parameters is X, = {640,640}, the sample influence changes
according to the following law u(¢) =15+ 5sin(¢) .

The results of modeling for a case with the absence of the £ noise component
are shown in fig.3.

From fig. 3, we can see that the law of change of the observed value fully repeats
the managing influence in time without substantial rejections, i.e. the adaptive system
«has learned» to manage a nonlinear object. The same case but with the presence of the
& noise component with the above described parameters is shown in fig. 4.
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X2
X
Fig. 2. A possible realization of the observed signal in the area
of the X parameters provided C =20; p =0.0001
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Fig. 3. The results of modeling of the work of the system with the absence
of the & noise component

The analysis of the results shown in fig. 4 shows that it is necessary considerably
more time on teaching of the system if noise is present, but in the end, the control of the
system becomes possible.
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Fig. 4. The results of modeling of the work of the system with the presence
of the £ noise component

CONCLUSIONS

1. The use of the average according to the observations as the estimation of the
S(x) unknown function in some environment of the X point allows to organize a

compact storage of experimental data with a high-rate of access, that allows to execute
approximation of the sought function by a RBF network for a local area in the real-time
mode.

2. The expressions for the highest border of the amount of records in the
database with the defined quantity of managing parameters and the size of the
environment of the X point are received, that allows to estimate calculation expenses
necessary for functioning of the control system.

3. A possibility of a practical realization of the adaptive control system on the
basis of the considered method for the control of a nonlinear object in the real-time
mode is shown, that confirms the rightness of the received results.
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AJIAIITUBHASI CHCTEMA HA OCHOBE UCKYCCTBEHHBIX
HEWPOHHBIX CETEN

Burammii Y abmmun, Imutpuii FOpkos

AnHoTanus. PaccMOTpeH MeTOI OpraHH3allMi aIrOPUTMOB M CTPYKTYp JAHHBIX, HCIIOIBb3yEeMBIX B paMKax
aJlalTUBHOW CHCTEMBI YNPaBIICHHs IPH U3HAYAIBHO HEH3BECTHOH MaTeMaTH4eCKOH MOIEIM YHPaBIAEMOro
obwekra. IlokazaHa BOSMOXKHOCTb NPaKTUUECKOH peanu3allid PacCMOTPEHHOr0 METola s YIpaBICHHS
CTATUYECKHM HEIMHEHHBIM OOBEKTOM B PEKUME DPEaJbHOTO BPEMEHHU, INPUBEIEHBI HEKOTOPBIE OLEHKU
BBIYUCIIMTCJIBHBIX 3aTpar.

KioueBbie ciioBa: HeﬁpOHHaﬂ CE€Th, alalITUBHAs CUCTEMA YIIPABJICHUA.
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RELIABILITY PARAMETERS OF RAILWAYS ROLLING-STOCK
FUNCTIONING RESEARCHING DURING ITS EXPLOITATION

Evgenij Varakuta, Jurij Beleckyy, Nikita Bragin

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. In the article are presented researches of changing reliability parameters results of railway rolling-
stock. There are system basic refuses origin terms marked in the article. Basic mathematical letups are
conducted here for determination parameters point characteristic.

Key words: rolling-stok, railway, system failure, intensity, probability.

INTRODUCTION

A railway transport on the modern stage is most claimed at implementation of
mass loads and passengers transportations. This phenomenon specially characterized for
the industrially developed districts, where a lot of enterprises, productive certain family
product with subsequent delivery his user in the places of exploitation and use, and also
largeness of settlements providing high population traffic flow to job functions. The
basic structural elements of railway vehicular process are an aggregate of railway
rolling-stock (locomotives, carriages) and railway way. Exactly co-operation of these
constituents results in the performance of the put transport objective.

RESEARCH OBJECT

For continuous work realization a railway transport have been used with the
purpose to decline the economic expenses on transportation, objects which are included
in a general complex, have to provide whole system functioning reliability. An objects
refuses minimum is supported by complex planned preventive repairs application of
rolling-stock and by regular state of railway permanent way verification. It is an actual
task now to increase objects functioning reliability of railway transport not only with the
purpose of sudden refuses amount diminishing but also to increase it’s service and
longevity term and for prognostication of the test subject state at any period moment.
This is in the end will tell at economic and moral level, that will promote an
attractiveness for investors, customers and partners in the use of railway transport, as a
basic transportation facilities.
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In this article will consider only one of railway transport systems because both
from them are equivalent them. So it is a rolling stock. In future it will be named as
«systemy, and its component details as «object».

We will describe the cycle of rolling-stock unit work in transportations from the
point of reliability theory basic concepts. So, a research object is reparable object,
unrefurbishable in the application process. In addition, into system unit objects work
appears as refurbishable system with backuping (light-weight reserve).

RESULTS OF RESEARCH

The state of the system can be expressed two types of refuses, oriented in case of
refuses origin: suctive and reflecting. For the first case the task of searching for work
reliability is taken to find of faultless probability system work, work mean time between
refuses. The conduct of such system is described by the next differential equalizations
system:

pjlt)= Aj—lpj—l(f)—(/\j +Mj)Pj(’)+Mj+1Pj+1(f)

n+l

Z‘,Pj(t)zl ,

Apa=Npp=My=M, 1 =M;,,=0
where:  p; (t) - probability that system in the moment of time (t) isable H ;.

A - is an intensity of the system transition from the state which it have been ]

defective elements in the state in which it will be on one incorrigible element anymore
(one good condition elements refuse)

M ; - renewals transition intensity.

In same queue A ; expressed for a complete time domain [0;¢], for rolling-stock as:

inPn(t;t + A1)

Al)=lim = — M
At—0 At
where: P, (t;t+At) probability of the system appearance (transition) on an interval

(10 + Ar).

To characterize the system stream transition in conformity with rolling-stock
time argument / we will substitute by the race size L, then a formula (1) will be
transformed to the kind as:

N N
>omi(L+AL)=3 (L)
AL)=2l i=1 __Am
N-AL N-AL’
where: N - is a locomotives amount, executing operating work.
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m;(L+AL) and mi(L) refuses accumulated number i locomotive for a race (L+AL)

and L.
Am -locomotives refuses number.

Probability of the system faultless work after the proper transformations looks
like:

Ly, . 1
o TR )
Pie)=2A0O[TA,; X — , &Y
i i - 1 1 1
i=0 j=l K 1x](€n+)H(xl(n+)_x](€n+))

e=l1
1#k

where: p; (O)— object refuse probability in I state of the system,
x -frequency of object refuses origin is in the probed period of the system state.
Accordingly formula (2) for the system beginning to work in the in good
condition state, i.e. pg(0)=1 p;(0)=0; 1<i<n+1, transformed to the kind:
0 n+l e—x}"”) 7
P(t)=Ag-Ap-r Ay D — :
i-1 xl(n+l)H(x§n+l) _xl(n+l))
s=1
S#1

For the system, going out from the state of refuse, i.e. p,(0)=1 p;(0)=0;
i=0,1,...,n-1,n+1:
A (_ (n+1))_ D
PM(0)= (1A,
i1 xl(n+l)1—[(x§n+l) _xi(n+1))

s=1
S#I

>

where: An(xl.("ﬂ))— system intensity determinant characterizing the pass to consisting

with the refuse of elements amount to n+1 in ».
Equalization general view is time hit determination of the system in the suctive
state:

. n_j(o)é®l

r=Y%—~£= ?)
=0 A9
j Ao Apro Ay
where: ﬂ'j(()):;)pi(()); 9, :m, ©p=1.

Equalization (3) will be transformed, on condition of counting time out from the
functioning beginning, to the kind:
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J
2.6
n
T(O) = =0
=09
mean work time on a refuse from the input object is begun to exploitate.

Then as it applies to rolling-stock, substituting time by the size of run, formula
(4) has transformed to the kind:

“

My,
N

where: m,\/ :WZmi(L)- increasing number of refuses from the beginning of
i=1

object exploitation.

In most cases burn-time rolling-stock begins to count out from a moment the exit
of locomotive from a depot after repair. Then equalization (3) will be transformed to the
next kind:

n

2.9

7 _ 1=0
Al’l®}’l
or as it applies to a railway transport and locomotives race
) L-L

mep (LZ ) — Mgy (Ll )
that attitude of races difference toward the difference of refuses number in the flow of
the executed races L; and L, .

It is find out the readiness coefficient for the system reflecting state. The general
view of the differential equalizations system will be accepted by a kind:

Pn(O)=Ny Py ()= (A, + M) p,()+ My, 1Py (1)
pn(t) = Anpn (t)_ Mn+lpn+1([)

n+l

Y p,n=1

Jj=0
The readiness coefficient of this system in a general view is determined by
dependence:

-1

K=|1sQm |
n
2.9
i=0

it is transformed to the kind for hauling rolling-stock (HRS) as:
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N 1
Ke:ztpi N N
= thi +zt6i

i=1 i=1

where: 7, - stay time in i unit of HRS is in the working state capable,

t,; - renewal capacity time i -that unit of HRS in a that period of time.

Interval estimations are based on the whole points of determination reliability of
rolling-stock hauling indexes by selection drafting from the indexes row. Then the
functions construction is driven out on the probed parametres.

CONCLUSIONS

Thus, on the base on the conducted researches it is possible to do a next
conclusion. Railway HRS behaves to the repaired objects, unrefurbishable in the
application process. Accordingly for determination of one or another reliability indexes
it is possible to utillize the state of refuse both suctive and reflecting, getting the
readiness coefficient value in the total, work on a refuse and between refuses. It is
possible to prognose an indexes interval values construction for the work life cycle of
rolling-stock unit in an Ukrainian trackage.
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HNCCIEJOBAHUE NAPAMETPOB HAJIEZKHOCTH @ YHKIIMOHUPOBAHU L
MHOABUXHOI'O COCTABA JKEJIE3HBIX JOPOTI ITPU EI'O SKCIIVIYATALIUN

EBrenuii Bapakyra, FOpuii beseukuii, Hukura Bparun

AnHoTanusl. B craTtee mpencTaBieHBI pe3ynbTaThl HCCICAOBAaHMII H3MEHEHHS HapaMeTpoB HAIEKHOCTU
TATOBOTO TIOABIKHOI'O COCTaBa JKETE3HBIX popor. OImpeneneHsl OCHOBHBIE BHIBI OTKAa30B CHCTEMBI.
IIpencraBiieHsl OCHOBHBIE MATEMAaTHYECKHE BBHIKJIAAKH JUIA  ONpEJeleHHS MapaMeTpoB TOUYEUHBIX
XapaKTePUCTHK.

KiroueBbie ciioBa: HOHBH)I(HOfl COCTaB, XKe€JI€3Has 10pora, 0TKa3 CUCTEMbI, UHTCHCUBHOCTb, BEPOSTHOCTbD.
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RADIATION BACKGROUND OF THE DUMPS
OF SOME DONBASS COAL MINES

Sergey Vorobjov, Sergey Kredencer, Vasiliy Kudlenko

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary A degree of the negative influence of materials of waste banks on environment and health of
population, lived in the tested region, is discussed. For determination of the specific effective activity of
natural radionuclide a laboratory method was used. Utilizing the spectra dosimetry setting of «PUTM-C»,
power of equivalent dose, specific activity, specific effective activity are determined, and the class of
radiation parameters of materials of the probed waste banks is determined. Table. 3. Fig. 1. Ref. 4.

Key words: radiation background, dumps of coal mines, gamma-spectrometry.

INTRODUCTION

For 200 years of industrial history of Donbass about 12 billion tons of coal was
mined. Exstraction made on depths to 1226 m, including by 228 mines on a depth 550
— 1000 m and 24 mines 1000 m deeper [Gavrilenko 2004, Maydukov 2008, Rud'ko
2006]. Statistical information show that delivery of rock from the Donbass mines
continues remain to high (more than 300 t on 1000 t of coal). From all of the rock got
in a mine on a surface 72,6% is delivered and only 27,4% takes a place under ground. [
Koshel 2001, Shpak 2002, Arapov 2007].Thus a mine rock is approximately 80-85%
from all of volume of rock, placed in dumps, and - 15-20% from enriching of coal
obtained [Baklanov 1985, Kusch 1999, Tret'yakov 2006, Kurulenko 2007, Surgay 2008].

In Donbass coals and containing them rocks uranium kipped. Its maintenance
changes depending on composition of rocks and fluctuated in limits from 2 to 2,6:10™ %
[Gerasimovskiy 1963]. Radioactivity of dump rocks is explained violation of the state
of equilibrium in them because of change of oxide-restoration situation [Smirnyy 2005,
Pruss 1970]. To determination of radiation background of dumps of coal mines, study of
composition of radioactive elements, entering in the complement of dump rocks and
establishment of class of radiation parameters of materials of the tested waste banks this
work is devoted.
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METHOD

To determination of power of equivalent dose (PED) the dosimeter of ,,PUTM-
IM” was used; to determination of specific activity and specific effective activity of
natural radionuclides a gamma-spectrometry system of ,PUTM-C” was used [Volkov
1990, Voylov 1999].

The objects of researches were become by the dumps of some coal mines of the
Lugansk region. Power of equivalent dose on area of mine dumps in nZw/hour was
measured [Kozlov 1991, Makhnev 2006, ]. For determination of PED of mine dumps
the probed waste banks were broken on local areas with a step 10x10 m on all of the
described contour for each of waste banks. In same queue, for simplification of process
of researches, waste banks parted on 4 geographical sides: north, south, western, east.
Error of exposure each of local areas made A = = 20 m °. The error of measurings of
power of equivalent dose up to 14 %.

RESULTS AND DISCUSSION

Table. 1. Presents the experimental date on power of equivalent dose
for materials of the tested mine dumps

Height from Results of measurings of PED on the dump sides
Ne top western, south, north, east,
dump, m nZw/h nZw/h nZw/h nZw/h
dump of mine Ne68
1] 1027 | 147-172 | 150-170 |  145-177 | 140-160
dump of mine Nel3/1
2] 1-40 | 189205 | 180-195 | 183-189 | 158-173
dump of mine Nel3/2
3 ] 10-25 | 166-170 | 173-196 | 170200 | 187-200
dump of mine Nel3/3
4 | 1-10 | 225240 | 190205 | 193-236 [ 196-213
dump of mine Ne67
5 ] 1-5 | 260290 | 265295 | 198262 | 173-240
dump of mine Ne63
6 | 1-20 | 162215 | 160-190 | 172-188 | 175-180
dump of mine Nel-2
7 ] 1-40 | 197208 | 183228 | 194235 | 190-207
dump of mine Ne42
8 | 1-5 | 180-247 | 160-184 | 181250 | 188-246
dump of mine Ne42/1
9 | 1-5 | 331348 | 332351 |  185-339 | 262-342

It sould noted that there are places on the surface of waste banks of mine dumps,
where PED is to high, in limits from 240 to 350 nZw/hour Places with the promoted
radiation background, have mainly the view of the baked rocky formations of the red
burnt rock.
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Spectrometer-dosimeter of gamma-radiation of «PUTM-C» software, gives
possibility to carry out treatment of power spectrums of sources of radiations, make the
calculations of activity and specific activity of radionuclides, and also to define activity
of such natural radionuclides as **K, **Ra, »**Th, "*’Cs. Figure 1 presents the example
of one gamma-radiation spectra. In X-axis energy, MeV.

The probes of materials of 4th waste banks of 1 liter volume each, were placed
in the Marinelli vessel and investigated on the gamma-spectrometry setting of ,,PUTM-
C” . The values of specific activity, specific effective activity of natural radionuclides
of the tested probes was obtained. It is possible to present the results as protocols of
measurings (according to a measuring method for the laboratory method of
determination of specific effective activity in build materials, waste banks).

Testing the probes of materials of waste dumps the spectrometry setting of
«PUTM-C» on a presence of natural radionuclides and other sources of gamma-
radiation, in the got spectrums were found out different peaks [Gusev 1988]. To
authentication of radionuclides:*’K , **°Ra, ***Th, "*’Cs this peaks was ised. The
example of the proper protocol in table. 2 is presented.

1.50 200 2.50 3.00

Fig. 1 Nal(Tl) gamma-spectra of a waste sample

Table 2. Protocol of treatment of spectrum for dump of mine Ne 41/1

Ne Nuclid Activity Specific activity Error
Bk pKu Bk/kg uKu/kg of activity,%

1 BITh 60.9 0.0016 57.2 0.0015 16.4

2 ’Ra 73.3 0.002 63.9 0.0019 21.1

3 K 830.1 0.0224 779.4 0.0211 10.2

4 B7cs 21 0.0006 19.7 0.0005 60.7
Xroggg’l;?f Mass of probe, kg SEA, Bk/kg Exposition, s

1000 1.065 210.1 1505

Table 3 presents the example of protocol for determination of specific effective
activity.
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Table 3. Specific effective activity of the tested dumps

Ne Dump of mine - Specific activity, Bk/kg SEA,
Th “°Ra K B7Cs Bk/kg

1 mine 1-2 56.8 67.4 836.2 13.8 2129

2 Ne 13/3 63.6 101.3 841.2 20.3 256.1

3 Ne 67 57.8 62.2 778.4 - 204.1

4 Ne 41/1 57.2 68.9 779.4 19.7 210.1

According to information presented in a table. 1 it is possible to state that a mean
value PED for the tested waste dumps exceed the norms of radiation safety of Ukraine
HPBVY-97, set for persons from a population — 110 nZw/h [NRBU-97].

Coming from information presented in a table. 3 it is possible to draw a
conclusion, that the tests probes of materials of waste dumps, correspond to the class 1
of radiation parameters for build materials.

It was also discovered during treatment of results, that at moving downward from
the top of waste banks the power of equivalent dose is increased . Explain this
dependence is possible as follows:

At oxidization of brazil (FeS,;) among with sulfates and hydrates of oxides of iron
sulphuric acid appears participating in creation of new minerals:
2FeS,+70,+H,0=2FeSO,+H,SO,. Appearing sulphuric acid translates uranium
minerals in a moving form, that in solution. Dissolution of uranium results to increase
of radioactivity in the bottom of waste dumps.

As a result of water migration (fall of precipitations, melting of snow cover) there
is washing off of heavy metals and radionuclides to the bottom of dumps. There is an
increase of concentration of radionuclides, moved downward on a flow to the bottom of
waste banks.

CONCLUSIONS

1. On an average, the power of equivalent dose of waste banks exceed the value
according to norms of radiation safety of Ukraine (HPBY-97), set for a population .

2. At moving from the top of waste banks to bottom, PED of simples is
increased.

3. From the energy spectrums of gamma-radiation of the test probes follows
that radioactive isotopes of 22T, 22%Ra, YK, *'Cs are responsible for activity of
waste. Most a deposit on specific activity brings in the element of *’K, the least - "*'Cs.
Probes accord to the class 1 of radiation parameters for build materials.
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PAJIMAIIAOHHBIIA ®OH OTBAJIOB HEKOTOPBIX
YI'OJIbHBIX ITAXT JOHBACCA

Cepreii BopooseB, Cepreii Kpeaennep, Bacummii Kyaienko

AnHoTtanus. B pabore o6cyxknaercs cTeneHb HEraTHBHOTO BO3/eiiCTBHE MaTepHUaOB IIOPOIHBIX OTBAIOB HA
OKPYXAIOIIYI0 Cpely H 30pPOBbe HACENCHHs, IPOXKUBAIOIIETO B UCCISTYeMOM peruoHe. Jlyis ompeneneHus
yaensHOl 3(GEeKTHBHOH aKTHBHOCTH E€CTECTBEHHBIX PAaAMOHYKIMIOB HPHMEHsUICA 1abOpaTOpHBIA METOZ.
Hcnonb3yst CneKTpo-n03uMeTpuueckyto yctaHoBKy «PUTM-Cy», ompeneneHa MOLIHOCTh 3KBHUBAJICHTHON
JI03bl, yJelIbHas aKTHBHOCTb, ylelbHas d((eKTuBHAs aKTUBHOCTb U YCTAHOBJIEH KIACC PaJHallMOHHBIX
HapaMeTpPOB MaTEPHaIOB UCCIIEyEMBIX TEPPUKOHOB.

KiroueBbie ciioBa: paZ[I/IaLII/IOHHHﬁ (bOH, OTBAJIbl YI'OJIBHBIX LIAaXT, TaMMa-CIICKTPOMETPHs.
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APPLICATION OF SYNERGETIC PRINCIPLES
IN DESIGNING MACHINE-TOOLS AND DEVICES
WITH ANNULAR OPERATING ELEMENTS
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Summary: The constructions of machines with direct drive have been analyzed. The application of methods
of mechatronics for raising their performance standard has been considered. New potentialities of machines
with annular operating elements when functions of the secondary element of the electric motor and of the
technological tool are synergetically joined have been shown.

Key words: the electric motor; the technological; synergetica; mechatronics; the constructions of machines.

INTRODUCTION

The engineering development of machines with direct drive of the tool or the
operating element and the computer control of the motion parameters is one of the
prospective tendencies in modern machine — and device making. This fully conforms to
principles of mechatronics as it is based on the synergetical joining up of units of fine
mechanics and electronic, electro technical and computer elements. Kinematic circuits
are considerably reduced due to eliminating traditional mechanical transmission,
reduction gears, spindles and other similar units in the design. As result weight,
dimensions and power consumption of the machines have been reduced, precision and
dynamic stability values have increased, the machines have become more reliable and
durable. [1].

The direct drive is favorably different from standard drives as it directly
transforms electromagnetic energy into linear and rotary motion. This research is aimed
at improving the technological characteristics of machines and devices with the direct
drive of annular operating elements.
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OBJECTS AND PROBLEMS

At present induction cylinder-shaped motors are widely used in machines with
the direct drive of the operating element as they are simple in design, adaptable to
manufacture and have low cost due to their mass production. The decision to produce a
new electrical machine on industrial scale is usually taken provided the new production
uses the present technology, that is, the technological continuity is an obligatory
requirement.

However, the disadvantages of cylinder-shaped induction motors are well known:

o the wastes of electro-technical steel in stamping the sheets of the stator and
rotor of the induction motor, which cannot be technologically renewed, come
to 40-50% [3];

e during the process of electromechanical transformation of energy the teeth-
and-grooves zone of the stator which is the most electromagnetically stressed
is only 60% used because of strong saturation of the teeth.

o the insulation—winding work which accounts for one-third of the working
hours in the in the production of induction motors is the sequence of
operations on the ready magnetic circuit. The magnet wire and its insulation
are subjected to uncontrollable deformations. As a result the stator winding is
not suitable for maintainability which leads to future faults. In particular, up
to 90% of induction motors faults are caused by damage to the stator
winding, 35% of them take place during the so—called “running-in” period.

In this connection it is necessary to develop nontraditional designs of induction
motors to be used in machines with direct drive such as disc induction motors. They
have a good advantage of requiring little space as the electric motor is located closer to
the operating mechanism, that is, the constructive schemes of the mechanism and the
actuating electric motor are joined.

The short axial length of disc induction motors ensures the constructive
compatibility with some mechanisms which makes them compact, easy to assemble and
maintain.

The direct drive motor is an electromagnetic system inducing a magnetic field
which is developed on the rectangular and cylindrical coordinates.

It is possible to achieve the displacement in any complex trajectory by
controlling the forces of magnetic interaction of the field of the movable system element
with the field of the static elements.

However, in spite of its advantages the direct drive of the rotating operating
elements has a shaft which transmits the torque and bearings as mechanical supports.
This involves a number of traditional technological restrictions and problems in
operation and maintenance.

At present there exit a lot of devices and machines with operating elements in the
form of a flat ring rotating about the axis of symmetry, for example, rotors of
gyroscopes, operating wheels of dynamic pumps, disc saws of metals-working machine-
tools. Traditionally, an annular operating element (AOE) is driven to rotate and is
maintained in space. It also takes up useful loads and resistance forces through a spindle
unit or a shaft. The latter is rotated by a separate electric motor, in most cases this is
done through an intermediate gearing.
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A direct drive and noncontact supports are used to raise the performance standard
of machines and devices. A direct drive is known to partially eliminate an intermediate
gearing but still keeps a spindle or a shaft in the construction. Noncontact supports
allow an increase in operating speed and service life of machines reduces friction losses.
However the number and weight of rotating parts are still the same, Power consumption
remains at the same level, while the overall weight, dimensions and cost of machines
tend to increase.

A considerably more clever approach is to raise the performance standard of
machines and devices by means of the synergetical joining up of the functions of the
operating element and of the secondary element of the electric machine. This principle
is achieved [papers 5, 6] owing to noncontact transmission of torque to AOE and
maintaining it in space by the rotating magnetic field forces. The operating element
becomes the secondary element of a special electrical machine. Any mechanical
connection in the power circuit is eliminated, which allows to reduce the number of the
rotating parts, to increase reliability, to reduce the cost of the machine, its weight and
power consumption.

The serviceability and reliability of machines and devices with AOE depend on
the stability of rotation of the operating element and its ability to take up external loads.
In general, the annual rotor is acted on by electromagnetic and resistance forces. Their
joint action can make both stabilizing and destabilizing effects on the rotor.

Papers [7, 8] demonstrate the investigation of the displacement of the centre of
masses of AOE by means of differential equations which take into account the medium
resistance force, whose value is directly proportional to the speed of its displacement.

The conception of the stable motion of the annular rotor in the rotating magnetic
field was formulated in papers mentioned above. The criterion determining the allowed
values of parameters which ensure that stable motion was derived. This criterion takes
into account the influence of: the rotor weight, its radial dimensions and width, slip,
electrical resistance, the medium resistance, the distribution of magnetic induction in the
running clearance.

The AOE of such a machine is not to have any winding [9] as it directly interacts
with the working medium, for example, it can be a working wheel of a centrifugal pump
or an annular cutting tool. The rotor to be made of para- or diamagnetic material, for
example, aluminum or copper. The AOE is located in the running clearance between
two stators or the stator and the additional magnetic circuit. Such is the construction of a
disc induction motor (DIM).

Papers [10-12] demonstrate machine-tools for cutting semiconductor ingots with
inner diameter [ID] diamond cutoff wheels and centrifugal pumps on the basis of DIM.
Neither the machine — tool nor the pump has any spindle or shaft. As a result not only
all the advantages of the direct drive remain, but there appear new ones.

Thus, the spindleless machine —tool for cutting with inner diamond cutoff wheels
(ID) [11]can be used without any limitations for a thorough —feed cutting of large
semiconductor ingots both into slices and blanks of required size. The cutoff wheel has
neither mechanical supports nor electrical contracts, it can freely pass through a crystal .
The width of the cutoff wheel can be much less diameter of the monocrystal. The ingot
diameter is only limited by the inner diameter of ID.
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In cutting monocrystal the required rotation frequency and the torque of the tool
are provided by frequency-phase power source with the latest electronics which are
controlled by microcontrollers or other computing devices. The stability of the inner
diameter diamond cutoff wheel is provided by the introduction of feedback in
correspondence with its rotation frequency. The developed machine-tools for cutting
can be a typical example of the mechatronic system [13].

The suggested design of the cutting machine does not have an expensive and
massive mechanism for tensioning a tool which makes it possible to reduce the
dimensions and weight of the machine — tool 6-10 times, power consumption can be
reduced 3-4 times.

Such a method of cutting semiconductor materials involves changing the
construction of the machine, expends its technological potential and raises its
performance standard. For example, as compared with the traditional cutting with the
help of the inner diameter diamond cutoff wheel the new method of cutting improves
the quality of the slices cut, reduces the width of the saw cut, which cuts the loss of
expensive materials 5-7 times.

Our site (http: //www. elmach. com) demonstrates video of the operating models
,as well as computer animated models of machine —tools for cutting monocrystals into
slices and blanks of the required size .

Two centrifugal pumps with the operating wheel without mechanical supports
CNS-1 and CNS -1 have been designed and made on the basis of the investigations
mentioned .

The operating wheels of the centrifugal pumps are axis symmetrical ,the
technological load is also symmetrical and taken up along the whole surface. The useful
work is done under conditions of the speed of rotation .Thus, the main requirements for
providing the stable rotation of operating wheels without mechanical supports have
been met.

The centrifugal pump CNS -1 (fig.1) has a spiral for carrying liquid away and the
pump CNS -1 (fig.2) is made with the aligned casing.

Fig.1. Centrifugal pump CNS -1 Fig.2. Centrifugal pump CNO -1
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The pumps are the assemblies which have both the centrifugal pump and the
motor in one case. They have neither a shaft nor bearings. The operating wheels of the
pumps are made of non —magnetic current-conducting material.

Shaftless centrifugal pumps have leak-tight cases and, consequently, a number of
advantages such as: the possibility of pumping over especially poisonous, aggressive,
cryogenic liquids and the like; the simplicity of the construction, high reliability, the
reduced weight and dimensions, low cost [12].

During the tests under working conditions the experimental models of the
centrifugal pumps CNS -1 and CNO-1 having cutoff operating wheels without
mechanical supports proved that they were serviceable, had leak-tight cases and a low
noise level.

CONCLUSIONS

1. The analysis of the constructions of machines with the direct drive of the tool
has been made and has shown up that the performance standard of those machines
could be raised by means of the synergetic joining of the functions of the secondary
element of the electric motor and of the technological tool.

2. Much consideration has been giver to the advantages of the new construction
of the disc induction motor having the annular rotor without any mechanical supports.
Such a motor has neither a shaft nor bearings. The rotor of the electric machine is
maintained in space and driven to rotate by the magnetic field forces.

3. New potentialities of the machines for cutting large monocrystals designed on
the basis a disc induction motor with the joined functions of the rotor and of the
diamond cutoff wheel have been demonstrated. The new method of cutting raises the
possibility of lifting restrictions on the diameter of the monocrystal to be sliced, of
decreasing the weight and dimensions of a machine, of improving the quality of blanks
cut, and of reducing the loss of expensive materials.

4. It has been demonstrated that joining the functions of the operating wheel and
of the rotor of the disc induction motor in centrifugal pumps expands the field of their
application. The operating wheel of such pumps has no mechanical supports which
ensures high leak-tightness of the case. There fore it is possible to use them for pumping
over chemically active liquids.
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NUMERICAL SCHEME FOR RESEARCH OF PROCESSING
PROCEDURES IN MICRO AND NANO ELECTRONIC DEVICES

Sergey Yeroshin, Sergey Bublichenko

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. The article introduces elements of theory, describes basic concepts, notions and definitions, there
are also a number of postulates related to formalism in analysis and development of industrial multifunctional
systems, namely systems for fabrication of plates for micro and nano electronic devices, are stated here.

Key words: numerical scheme, system; technology, fine mechanics, single crystals wafer cutting; diamond-
slitting annular wheel.

INTRODUCTION

As a result of works for fabrication of plates for micro and nano electronic
devices there appeared an idea of developing a numerical scheme of generalized
technology based on fine wafer cutting of semiconducting and other functional
materials. It turned to be one of the main challenges of increase in functional efficiency
of self-adjusting adaptive cutting systems for the industry [1].

The wafer cutting being the initial stage of manufacturing semiconductor devices
(SDs) and integrated circuits (ICs) makes a great influence on the process economy in
general. The conditions for conducting this operation define the performance
characteristics and efficiency of the would-be devices. Within the last 25 years the
technology of wafer cutting has been successfully used for a wide range of industries.
Compared to others this processing technology, schemes of which are described in this
work, ensure substantial productivity, the lesser thickness of wafers, acceptable
accuracy and surface quality parameters for the would-be plates.

Development of an effective numerical scheme is one of the main problems to be
solved to ensure the efficiency of development of modern technological units. At the
same time during the development of such a scheme it is the most important to define
how the achieved scheme meets the reality. As is well known it can often lead to an
unjustified idealization of a scheme at the level of technological operations and
processes when applying deterministic mathematics due to the lack of extensive statistic
information and need for accounting of a great number of interrelations between the
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elements of real technological systems when developing the scheme. Thus, as a rule, the
traditionally developed schemes of technological units characterize in a low efficiency
of controlling them.

This works aims to develop a numerical scheme of the processing procedure by
the example of wafer cutting of semiconductors.

Let us use an active developing multisubject approach — synergetics — when
considering universal properties of complex mechanical systems, processes of self-
organization and controlling such systems and researching new properties of such
systems. In this context let us demonstrate several paradigms that have a general
scientific meaning. Today science methodologists separate three great paradigms that
have a special implication for understanding the unity of scientific knowledge — they are
the system approach, the general theory of information and the new concept of self-
organization which appeared as a part of synergetics — the paradigm of complexity
which is applied for designing of intellectual objects as well as for creation of the new
generation technologies. These are micro machines and nano technologies. And they
will mean new materials, opportunities of “growing complex systems molecule by
molecule”, “repairing” of separate molecules and the new generations of computing
systems. The principal novelty of these technologies concerns the elements base,
algorithm and problem definition themselves [1,2,3,4,7,8]. The last of the paradigms
showed that it can be used in different sciences, and although postulates of synergetics
are not universal for all the sciences it gives a methodological basis and analytical
apparatus for researching of processes in the technology of nano devices creation [5,6].
As long as this very paradigm characterizes the “new science” let us discuss it in details.

Ukrainian and foreign electronic industry manufactures the plates by mechanical
processing of bulk single crystals (so called boules) [10]. The boules are divided into
fine slices that are called wafers. To achieve the required accuracy and quality of the
surface the wafers are lapped, polished and chemically treated. This method of IC plates
fabrication allows achieving the required accuracy and surface quality but it is related
with a great amount of wastes of expensive materials. Physical processes that are
connected with the work of SDs and ICs flow in the layer of a single crystal which is 15
-20 um deep. The rest part of the silicon ensures the mechanical strength of the device
and removes heat which is released during its work. As the finished chip is installed on
the crystal-holder the great part of the crystal thickness could be decreased. Thus the
plates’ thickness is defined by their strength and technological possibilities. The
operations of lapping and polishing cannot change the macro geometry of the plate. It
is the cutting operation that defines the quality of the would-be plates due to the process
heredity [10].

OBJECTS AND PROBLEMS

The work aims to select general rules, principles and methods of methodological
base for development of the numerical scheme of general process of wafer cutting as a
dynamic system. As the analysis shows it all the practical researches can identify the x-
state or a range of states of a certain dynamic system with a set having the definite
numerical scheme [13]. For example, the state of wafer cutting is conveniently
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described with a set divided into intersecting classes where the elements of the set are
the elements of cutting schemes that create the process of cutting, and the break down
classes are functional abilities of the cutting schemes [13,14]. Further on the main
postulates of the general theory will be described by the example of the wafer cutting
technology.

Aspect 1. Introductory remarks. Let us use the general systems theory (GST)
with its logic, formal language and means of rational methodological basis [1,13,14,16]
with regard to the numerical scheme development. Let us lay emphasis on the fact that
the development of any system (material system as in our case) is a technological
process. If technology as a method of processing allows designing different machines
and devices or processes then the formal development of technological algorithms
(schemes) allows disclosing general patterns of the technology, prerequisites and
possible results. Let us use the ideas described in [11,12].

Let us introduce a definition. Suppose U is a set of elements. Let us call as a
fuzzy set AcCUthe following population of pairs) (u,u,(u)), ne

(ueU:u,(u):U—[0]1]) - that is the function which is called the membership
function:
1, ued4,
”A(”):{o, ug A

The set A is a multitude of initial objects of a material nature (for example,
components of some unit of a mechanical system), let us call them the basic elements.

R is a multitude of operations on the basic elements [8]. The membership function
u,(u) allows structuring fuzzy states of basic elements and/or operations on them in

the best way.
Let us assume that the schemed technological process is defined by the

population of fuzzy sets P(U )={X,,....X, } on U and the population of fuzzy
sets P(V )={X,,...,X, fon V', in this case X, ={(x,u, (x))}; where U andi V'

i

are the ending input and output spaces of the scheming object.
Let us show the defined technological process as a fuzzy equation:

Y =XoR, i=ln, )

or
() = max min {41, (x), 1 (5 )} )
where: R is the matrix of fuzzy relations with  elements

rai=Llnj,j =Lm ryi =Lnj=Lm (r;- value within the range of, [0,1],
characterizing the range of influence I - and whence ] - of its results)on ; UxV ; o -

operation max— min of the composition [16,17].



NUMERICAL SCHEME FOR RESEARCH OF PROCESSING 45

Let us select the elementary objects and means of their variability or structural
principles [9,18,26] at the initial stage.

Aspect 2. Let us disclose the principle of optimization and generalization — the
extremum principle. Let us make a preliminary remark that in the theory based on the
extremum principle the postulation of a function or a functional, search of the extremum
for which is made by methods of variational calculus, leads to describing the
development of technology as a dynamic system under investigation [18,19,21,23].

The scheme describes the selection of technology with a non-renewable resource.
The scheme can serve as a pre-image of some dynamic systems, for example, systems
for selection of a cutting scheme technology and then adaptive wafer cutting with
diamond-slitting annular wheel. Then the non-renewable resource acts as a value of
deformation of the cutting edge. Taking into account the fact that the selection of
technology is defined not only by the deformation value of the cutting edge but also by
the bend thickness of the plate, vibration level etc, let us state the following numerical
scheme:

e let us simulate a technological process of cutting schemes where the schemes
differ in requirements of a continuous resource (these can be changes of deformation of
the cutting edge, tensions, sharpening, cutting strength divided by the influence groups).
It is convenient to describe such a process with a set with 72 elements (schemes)
broken down into W of intersecting classes (by kinds of movement and position of
cutting tools and a single crystal which is being cut) with a number of elements in the
class n,(i=1,w; Y n, =n), in other words with a set with a break down. So the break

i=1
down classes correspond to the cutting schemes. A set classifications value for the kinds

of movement and position n= {I’l1 N, ,...,nw} will be called the system state.

Let us postulate the extremum principle.

Postulate 1. Processing procedure as a dynamic system comes from the given
state into the state which is defined by the extremum structure and allowable by the
kinds of movements and positions of the cutting tool in the system. It is required to
foresee the final steady state of the system which is run out of resources (tension of the
diamond-slitting annular wheel, sharpening etc).

Conclusion: the systems turns to be in the state with the most extremum
structure within the limits allowed by the resources.

The scheme of the processing procedure is characterized by the variety of
possible selection of variants of its state. These characteristics can be called the entropy
of the scheme. Usually a numerical scheme allows several definitions of the notion state
and each definition corresponds to each measure of entropy [15,20]. To tell it precisely
the state is a possible mode or means of use of the scheme. As per Boltzmann entropy is
defined as a logarithm of a number of scheme states, and this way the entropy measure
of the scheme depends on the definition of the state. Let us define the entropy as a
logarithmic measure H (7) of a number of states defined for this scheme N [26]:

H(n)=logN 3)
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It is argued in favour of this measure of entropy the same as in classic works of
Boltzmann, Shannon and Kolmogorov. The main feature is that entropy for a population
of two independent schemes equals to the sum of their entropies [26].

The search of the real states of the system among all the possible ones in this
methodology demands ordering of states and selecting the extremum state in the
achieved order. Let us call such search the principle of extremum structure. So there
appears a numerical function of state — number of allowable transformations. The
number of transformations allowed by the system depends on two characteristics of the
structured set: number of elements in it and the set structure. Then instead of the general
number of allowed transformations their specific number shall be used — it is a number
that is proved for one element of the multitude of all the transformations. The value
reciprocal to the specific invariant equals to the number of non-equal transformations.

In this case the specific invariant of the structure of break down sets is defined
as:

i=1
then (3) shall be read as the generalized entropy:

H(i)=InN (7)=-n) ™.
i-1 N n

Based on the mentioned above let us state the following:

Statement 1:

o Any open variable systems use some resource (to be more exact, a class of
open systems).

Statement 2:

o Allowed variations of the system are always limited by the deficit of some
resource.

Conclusion.

o The extremum shall be always conditional in the extremum principle
created by the law of variation.

Let us re-write Postulate 1 in the following way.

Postulate 2. The processing procedure as a dynamic system comes from the
given state into the state which is defined by the extremum structure and allowable by
the kinds of movements and positions of the cutting tool in the system for which the
generalized entropy is maximum in the limits that are set by the allowed resources in the
system.

Conclusion: the unconstrained maximum of entropies leads to the homogeneous
distribution of characteristics of the system (The principle of entropy increase). The
conditional extremum of the entropy for open but limited in resources systems draws
inhomogeneous break downs. The level of inhomogeneity is certain depending on the
components of the system under investigation.

The requirement for maximum of generalized entropy when the resources are
limited equals to the requirement of minimum consumption of these resources by the

“4)
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system with the limitation that the structuredness degree of the system shall be not
lower than a certain level [24].

Postulate 3. The processing procedure as a dynamic system comes from the
given state into the state which is defined by the extremum structure and allowable by
the kinds of movements and positions of the cutting tool in the system for which the
consumption of resources limited to increase is minimum in limits, that must be a
required condition of the structured system.

Aspect 3. The principle of the maximum entropy [22,25,26] became widely used
in researches of such systems. The main problem in applying this principle is in the lack
of obvious procedures for comparison of the system under research with the adequate to
its nature entropy functional H(#). That is why when working with the maximum

entropy principle it is the general practice to postulate for our system some similarity of
the formula (3), for example, it is the formula (4). Most sequentially the mentioned
tendency is shown in the Jaynes’ formalism [21], namely:

e compare the allowed states of the system (technology or processing method)
to some values of fidelity (or uncertainty) of their implementation;

o state the limits for macro parameters of the system as equations (for example,
accuracy of measurement tolerances that are valid for real sizes of parts that are to be
adaptively assembled);

o find the balanced state of the system (technology or processing method) by
Lagrange method of multipliers as a solution of the problem for the conditional
maximum in the form, for instance, of Shannon’s entropy.

It is important to solve the problem of the adequate choice of limits to its
extremum when proving the entropy functional, as before the task is solved it is not
known for which parameters the limits in the form of strict rules [16] shall be executed.

Let us state a variational problem to the conditional extremum (Postulate 2):

H(ﬁ):[gni]ln[gnij—inilnn,. —  max;

>ain <L, k=1,m; (5)

where: 7, - is the final schemes of cutting for each of non-intersecting classes i , that

shall be found; ¢’ - is a number k- of a resource of non-intersecting classes i; m-
general number of the resources; w- general number of classes for the cutting schemes;
L' - initial value of resource k.

Solution of problem (5) for any vector LeR" = {L—e R" | L>0k= I,_m}

n =nexp(-1.q,), i=Lm, (6)
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where: ¢, = (ql.‘,qf 7 ) - number of allowed by kinds of movements and positions of

the cutting tool in the system (resource), and the general number of cutting schemes

n= Z n, and vector A= (A',...,A™) is the solution of the system of algebraic equations

i=l1

A (nY. qf exp(~A,q,—~L') =0, k=Lm; (7

CONCLUSIONS

The elements of the theory have been developed, the basic concepts, definitions
and notions have been discussed, and a number of theorems related to the formal
technological approach to the analysis and designing of industrial multifunctional
systems, namely systems with a discrete-continuous organization of the process of
fabrication of plates for micro and nano electronic devices, has been stated and proved.

The suggested approach is based on the even introduction of objects operations
and operations on these objects for production process that allows, according to one of
the main Bertalanffy postulates, effectively adapting and transfering various
organization-structural solutions from one processing area to another, for example, from
the area of numerical schemes, which is well developed, into the area of discrete-
continuous processing procedures.

The system simulation for the wafer cutting process is based on the selection of
the numerical structure with a possibility to operate the classes of structured sets. The
system state, which is described by the numerical structure, can be ordered by the
degree of its structuredness. It is postulated that the dynamics of the system is defined
by the principle of the maximum structure, namely the system comes from the set state
to the state the structure of which is maximum in the limits of the allowed kinds of
movements and positions of the cutting tool in the system.

The suggested method which allows balancing of each system state to a
numerical function the value of which is steady to the degree of the structured state and
can serve as its measure function. The value of this function is calculated through the
number of the allowed by the system non-equivalent transformations. This function
shows the generalization of the statistic entropy and is defined as the structural entropy
which is achieved with the use of notions of the fuzzy logic and without probabilistic
notions.

The principle of maximum structure is stated as the principle of the maximum
structural entropy, its usage to open systems gives the required demand of limits within
the allowed kinds of movements and positions of the cutting tool in the system.
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The obtained results allow suggesting a formal numerical description of the

system scheme on the basis of the extremum principle as the principle of the maximum
structural entropy. This formalism develops Jaynes’ formalism.
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MATEMATHYECKASA MOJEJIb UCCJIEJOBAHUSA TEXHOJTOI'MYECKUX
MNPOIECCOB MUKPO- U HAHODJIEKTPOHHBIX IPUBOPOB

Cepreii Epomnn, Cepreii Byosimyenko

AnHoTanms. IIpencTaBiCHHBIC 3JIEMEHTBI TCOPHH, PACCMOTPEHHbIC 0a30BbIC KOHUCMIMH, IOHATUS MU
ompeseneHus, a Takke CHOPMYIHPOBAHHBIN Psi MOCTYJATOB, CBSI3aHHBIX C (HOPMATBHBIM IOAXOAOM K
aHaNN3y M MPOCKTUPOBAHHIO TEXHOJIOTMYECKHX IMPOLECCOB HAa IPUMEPE MHOrO(YHKI[HOHAIBHBIX CHCTEM
IIPOMBIIIICHHOTO0 HAa3HAYEHUs], B YACTHOCTH - CHCTEM IIOATOTOBKH IOAKJIAJIOK MHKPO- H HAHOIJICKTPOHHBIX
pHOOPOB.

KiaioueBble ci0Ba: MaTeMaTHdyecKas MOJENb, CHCTEMa; TEXHONOTUs, TOYHAs MeXaHHKa, pe3aHHe
MOHOKPHCTAJIIOB; aJIMa3HBII OTPE3HON KPYT ¢ BHYTPEHHEI! pe3aTeIbHON KPOMKOM.



TEKA Kom. Mot. i Energ. Roln. — OL PAN, 2010, 10D, 51-57

INCREASING OF SENSITIVITY OF RELAY PROTECTION
FROM EARTH FAULT OF PHASE IN NETWORKS
6-10 KV WITH INSULATED NEUTRAL
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Summary. Improving of relay protection from the earth faults of phase in networks 6-10 kV at the expense of
the additional control of active component of current of zeroing sequence at the using of the automatic
bridging of the damaged phase is offered in the article. The control of the indicated component is in all
connections and in bridging breaker. In the case of reaching this component the threshold value in any
connection its breaker is disabled. After subsequent decreasing of controlled component in the circuit of
bridging breaker of the preset threshold, in the presence of voltage of zeroing sequence, this breaker is
disabled.

Key words: automatic phase shunting, detection of damage feeder, earth faults.

INTRODUCTION

Electric networks with isolated or resonance-earthed neutrals are in widespread
adoption in the systems of power supply. Providing of selective protection in these
systems of power supply, in many cases, is exaggerated by insufficient sensitivity of
current protections. [Andreev V.A., 2006, Bazilevich M.B., 2000, Borukhman V.A.,
2000, Dudarev L.E., 1978, Shabad M.A., 1999, Shalin A.IL., 2005, Vaynshteyn R.A.,
1998]. Sensitivity enhancement of this protections become complicated by small values
of currents of the earth fault [Popov I. N., LachuginV. F., Sokolov G. V. 1986, Shabad
M.A., 2003, Shalin A.I., 2006.], which amplitude and phase errors, errors of transformer
of current of zero-sequence are considerably multiplied [Gusenkov A. V., 2005,
Kuz'menko D.I., 2007, Shalin A., 2008.].

Application of automatic bridging(shunting) of phase at the earth fault at the
systems of power supply of 6-10 kV, known at present [II'enko O.C., 1977, Shchutskiy
V.1, 1986.] makes possible to transfer arcing fault to hollow[Krasyans'kiy V.M., 1997],
and also to increase safety of maintenance of electrical equipment, [Plashchinskiy L.,
1982], but it’s functional possibilities are used not in full measure, that’s needs it’s
future improvement. So, development of the automatic bridging of the damaged phase
in the direction of increasing of sensitiveness of relay protection is an actual task, the



52 Olexsander Zakharchuk, Dmitriy Kuz'menko, Svetlana Yaremenko

solution of which can promote of rising of reliability of functioning of the systems of
power supply of 6 -10 V.

OBJECT OF RESEARCH

Objects of researching are process at the systems of power supply 6-10 kV with
isolated neutral with not extensive cables, air or mixed circuits of electricity
transmissions with the currents of the earth-fault not exceeding 5-10A. And also
processes in the systems of power supply with resonance-earthed neutral with the
extensive circuit of electricity transmissions at the adjusted in resonance arc-
suppressing reactor. At such adjusted of reactor considerable diminishing of currents in
the place of the earth fault is present. Their values can be less than 1A.

PURPOSE OF RESEARCH

To carry comparative researches of estimation by influence of bridging of the
damaged phase on character and parameters of researching process, as in damaged and
in the undamaged feeders during totals and arc earth faults. Researches must be
carrying at the different modes of operations of network in the conditions of changing
the workload of feeding transformer and value of resistance in the place of fault.

RESULTS OF RESEARCH

In the under study systems of power supply the cases of mistaken working of
relay protection [Shalin A.I., 2005] in case of occurring of monophase damage often
take place. Such working of relay protection as a rule leads to appearance of double
earth faults and additional damage of other equipment of network.

A mathematical model was build for the carrying out of researching the
processes, followings at the described higher the objects of power supply during the
appearance of monophase earth faults. Dependences of influences of bridging
commutator(breaker) on steady-state process and transients in a network were taken into
account the researches on this model were taken place. Influences on the indicated
processes of value of bias voltage of neutral (from 0 to 15 % Unom), removing the
place of damage from the buses of supply substation (from 0 to 100%), the workload
of the damaged feeder (from 10 to 100%) were taken into account the carrying out of
researching was taken place.

At researches the damaged feeder was designed by the cable circuit W2,
outgoing from buses of distribution substation with supplied transformers T, with power
from 2,5 to 63 MVA (fig.1). In researching parameters of line were accepted, taking
into account, the most extended in electric networks 6-10 kV cables with cross section
of 70-240 mm? and length to 2,5 km.
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Fig. 1. Scheme of modeling network

As an example for circuitry, that’s is on fig.1, the next equipment was chosen:

a) Transformer of main substation:

TRDNS - 63000/115, /6,3/6,3 kV,

b) Cable feeders W1, W2, W3, which consists from cables with cross section of
240 mm” and length 2,5 km;

¢) Monophase bridging breaker Qsh;

d) Vacuum per phase controlled contactor;

e) Arc-suppressing reactor, connected to neutral of transformer Tr.

It is suggested to use bridging of the damaged phase for increasing of
sensitiveness of relay protection by increasing of value of current of a zero sequence in
the presented paper.

As be said before, by the main reason of incorrect operation of the relay
protecting from the monophase faults in networks 6-10 kV is complication of rebuilding
of these protections from the currents of a zero sequence of the undamaged feeders in
connection with the constantly changing parameters of networks, considerable
phaseamplitude errors of transformers of current of a zero sequence in zone of small
currents.
In connection with the higher mentioned problems, the correctness of actuation
of relay protection is decreasing at the expense of the low sensitiveness of existent
methods of construction of relay protection.

To raise the sensitiveness of relay protections is possible at the expense of using
the method of bridging, that will result increasing the amplitude of current of a zero
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sequence and changing of phase of this current comparatively voltage of zero sequence.
It takes place due to passing of part of current of loading of the damaged phase on a
circuit from bridging breaker to a place of damage.

An analysis of the gotten calculations showed, that removing the place of damage
from supply substation near 10% (that makes a 0,27 km), the current of a zero sequence
in the damaged feeder, compensated by arc-suppressing reactor is increasing from 0,3 A
at a power-off bridging comutator to 2A, at its switching on (fig. 2). Thus currents of
zero sequence of the undamaged feeders after switching on of bridging breaker were
not changed.

The further removing of place of fault from the buses of substation results in
growth of current of a zero sequence, that increases the sensitiveness of relay protection.
This distance is characterized at the most value of resistance of place of total earth-fault
and the most workload of the damaged feeder.

The calculation of current of a zero sequence depending on the distance to the
place of damage shows on the increasing of sensitiveness of relay protection with
diminishing of value of resistance in the place of fault, and considerably reduces the
zone of insensitivity.
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Fig.2. Chart of changing of current of a zero sequence of the damaged feeder, in lack
and availability of bridging comutator, from the distance between the place of bridging
of comutator and place of the monophase total fault

Dependences of currents of a zero sequence at the switched on bridging
comutator and resulting resistance between the place of fault and bridging breaker
Rz=0,5 Ohm, Rz=1 Ohm, Rz=5 Ohm, Rz=10 Ohm accordingly are shown on fig.2 and
fig.3 lines 1, 2, 3, 4., and line 5 is a current of a zero sequence in lack of bridging
comutator.

The analysis of dependence of current of a zero sequence of the damaged feeder
from the power of loading of this feeder (fig.3) showed, that at the maximal value of
resistance Rz and maximal removing the place of damage, efficiency of actuation of
relay protection is increases at the values of power of loading more than 10% Sn (130
kVA). Complete power of loading equal Sn=1,3 MVA conforms to the value 100% Sn.
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Fig.3. Chart of changing of current of a zero sequence of the damaged feeder, in lack
and availability of bridging comutator, from feeder of loading of this feeder

Luck of increasing of current of a zero sequence, at the using of method of
bridging of the damaged phase, will mean, that a place of damage is in the immediate
vicinity of buses of substation or being in the network an flash arc, which will go out
after switching on of shunt.

In connection with that the increasing of value of current of a zero sequence is
conditioned by flowing of part of current of loading of the damaged phase, which
carries active-inductive character, then the phase of the controlled current will
considerably differ from a value near to 90° measured relatively voltage of a zero
sequence. Thus appearance of active component in the place of fault after switching on
of bridging breaker can be used by determination by relay protection of presence of
damage in feeder.

For verification of results of mathematical modeling an experimental bench
(Unom=220V) was created, the chart of which conformed fig.1.

Comparison of gotten by experimental way data with the results of mathematical
modeling (parameters of model correspond to the values of parameters of experimental
bench) is shown on fig.4. High convergence of results confirms efficiency of the
developed measures. These curves show dependences of power of a zero sequence (Po)
of the damaged feeder at the using of the automatic bridging of the damaged phase.
Dependence of Po at the arc-suppressing reactor, adjusted in resonance, gotten by
calculation way is shown by dotted graph on this picture, and ‘“+’ are shown the values
of measuring on an experimental bench. Analogical dependences at a reactor, outputted
from the resonance state (considerable undercompensation) is shown by continuous line
and ‘x’.

The gotten dependences show on an increasing of power of a zero sequence of
the damaged feeder at a minimum workloading in 4 times, that does effective using of
bridging of the damaged phase, at a total earth-fault, for the increasing of sensitivity of
relay protection.
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Fig.4. Dependence of power of a zero sequence Po from loading of line

The charts of dependences of the only damaged feeder are used in the article. In
the parameters of the undamaged feeders there are not similar changes, associated with
the using of bridging device. In the circuit of bridging breaker there are analogical
dependences, showed on fig. 2-4.

CONCLUSIONS

Carried out researches showed that at bridging of the damaged phase with a total
earth-fault on a circuit bridging breaker - the place of fault flows part of active-
inductive current of loading of the damaged feeder, that allows to use this effect for the
increasing of sensitivity of relay protection.

Carried out researches of influence of position of bridging breaker on processes,
arising at the monophase faults, showed, that in character of current in the circuit of
bridging breaker, after its switching on, it is possible to evaluate the type of damage. In
cases, if after switching on the shunt, a phase of current in its circuit will be excellent
from 900, so it will mean a presence in the network of the total fault, otherwise, when
the phase of this current is near to a 90°- presence arc fault, going out after bridging.

Gotten from researches dependences of influence of removing the place of fault
and workloading of the damaged connection at the phase of current of bridging device
shows on efficiency of actuation of relay protection at the values of transitional
resistance, not exceeding Rz=20 Om and at the values of power feeder of loading and
remoteness of damage, exceeding 10%.
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NOBBIIIEHUE YYBCTBUTEJIBHOCTH PEJIEMHOM 3AIIIATHI
OT 3AMBIKAHUH ®A3bI HA 3EMJUIIO B CETSIX
C U30JIMPOBAHHOU HEUTPAJIBIO

Anexcangp 3axapuyk, [Imutpuii Ky3smenko, CBersiana SIpemenko

AHHOTanus. B craTthe NpeyioKEHO YCOBEPLUICHCTBOBATh PEJICHHYIO 3aLIUTY OT 3aMbIKaHUi (ha3bl HAa 3EMITIO
B ceTsix 60-10 kB 3a cueT JOMOJHUTENBPHOIO KOHTPOJS AaKTHBHOM COCTaBJIAIONICH TOKa HYJIEBOI
MOCJICIOBATEILHOCTH TIPH  UCIIOJBb30BAHUM aBTOMATHYECKOrO LIYHTHPOBAHUS IIOBPEXKICHHON (a3bl.
Kontpone ykasanHON cocTaBifiomed NPOU3BOAUTCS BO BCEX MPHUCOCAUHCHUAX M HIYHTUPYIOIIEM
BBIKIIIOYaTene. B ciayyae JOCTHXKEHMS STOH COCTABIISAIOIIECH MTOPOrOBOro 3HAYEHMS B JIIOOOM NPHUCOCTUHEHUN
OTKJIIOYAIOT €ro BbIKJIOUYaTeNnb. [locie mociaenayonero CHIXKEHNST KOHTPOJIMPYEMOil COCTaBIIsIoLIei B 1enu
IIYHTUPYIOLIEr0  BBIKJIIOYATENS 3a[aHHOTO0  MOpora, MNP  HAJIMYUM  HANpPSHKEHHUS  HYJEBOMH
MOCJIEA0BATEIbHOCTH, OTKIIIOYAIOT 3TOT BBIKJIFOUATEIb.

KuoueBble cj10Ba: aBTOMaTHYECKOS UTYHTUPOBAHUEC (1)3.3])1, ONpeaACIICHUE MOBPEKIACHHOIO MMPUCOCAUHEHUS,
OZ[HO(ba?aHOe 3aMBbIKaHHUE.
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IN OF THE MAIN ENGINE'S CONJUGATIONS
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Summary. In the article the results of theoretical researches of the electrochemical - mechanical running in
(grinding in) of basic conjugates of engines are presented. Influence of different factors on efficiency of
running in is rotined.

Key words: electrochemical - mechanical running in (grinding in), engines, basic conjugates

INTRODUCTION

Problem of reliability and longevity of auto-tractor engines most sharply tangible
in the branch of repair production, because term of service of the capitally repaired
aggregate considerably less than 80% term of service new one, at the high cost of repair.
Reliability and probability of faultless work of auto-tractor diesels in a great deal
depends on the technical state of basic interfaces, indexes of wear of bearings of
crankshaft, which are determined the rejections of their form and relationship.

It is known that macrogeometry of friction units considerably differs from
correct. A roughness after mechanical operation differentiate from optimum values, in
many cases broken equidistance of surfaces. It results in enhanceable specific pressures
in the area of contact, to the direct contact of metallic surfaces and, as a result of it, to
the teasers, grasping and enhanceable wear of running in surfaces. In these terms only
the high-efficiency methods of running in are able to promote quality of repair of
engines with the macrogeometrical rejections of interacting surfaces of basic interfaces.

RESEARCH OBJECT

For indemnification of inaccuracies of form of details and errors of assembling
mechanism expose to break-in which running in of the surfaces is going. The most
effective reception of acceleration of running in is the use of the combined processes at
running in surfaces. One of them is electrochemical-mechanical running in (grinding in)
(ECMR(G)). The processes of ECMR(G) pass in the environment of electrolyte, which
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influences on efficiency of process, mode of friction at running in pair and speed of
electrochemical reactions.

Essence of ECM running in consists in the following: working motion is given
the details of mechanism, between details an electrolyte and cutoff alternating electric
current . Due to joint electrochemical-mechanical influence there is rapid adaptation of
one surfaces to other. The most effective factor of ECMR(G) is electrochemical, at
which it is easy to millining of material from the run in surface due to anodal
dissolution at the hydrodynamic lubrication rate. For the increase of efficiency of
ECMR(G) it is necessary to promote viscidity of electrolytes or rev up sliding, that
assuredly to provide the hydrodynamic mode of greasing. However, the increase of
viscidity of electrolyte results in the decline of conductivity of electrolyte film.
Therefore the purpose of this work is theoretical research of influence of all of factors of
ECMR(G) on efficiency of process.

RESULTS OF RESEARCHES

It is known that the basic pair of friction of machines have different character of
the mutual moving. The tribounits of piston-cylinder group are working at crank
motion (fig. 1), and the sliding bearing — at rotatory movement (fig. 2). Obviously, that
in first case speed of the mutual moving of details changes from a zero to the maximum,
determined the structural parameters of knot and frequency of rotation of crankshaft. In
the second - speed depends only on frequency of rotation and on the set modes is
constant.

For analytical determination of the mode of friction, presences and thicknesses of
electrolyte film between the ground details apply the criterion of Sommerfeld S,
[Semenov 1991]. For running in of details of type of piston-rings in the interfaces of
rings-liner (with the recurrently-forward mutual moving) it is equal:

S = 'Ll i V s
" P-b
where: 1 - dynamic viscidity of lubricating material (electrolyte), MPa-s;
V' - moving speed of piston, m/s;
P - pressure of ring to the cylinder face from forces of resiliency, MPa;
b - height of ring, m.

(M

Knowing that §,, = 107 corresponds transient behavior of friction, unhardness to
set the change of types of lubrication at moving of piston. For a double piston
movement the detail surfaces co-operate at the different modes of friction: limiting
mode, transitional and hydrodynamic.

In obedience to the hydrodynamic theory of lubricating the thickness of tape,
dividing a ring and cylinder, is on a formula [Semenov 1991]:

h =Sy 2

y =m

It is possible to assert that at the hydrodynamic lubricating of running in surfaces
an electrochemical reaction flows cleanly: a current passes through details, part the
layer of electrolyte. Investigation of it is an etch of surface during their anodal
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polarization with frequency of alternating current. The mode of limiting and transitional
friction, besides other, is activating surfaces, that strengthens the effect of
electrochemical reaction at a liquid friction.

cider

Fig. 1. Scheme of ECMR(G) of details with reciprocal motion: 3 — maximal size of a running in
allowance; V, — electrochemical etching rate of material from detail surface on a gap; V,q —
electrochemical etching rate of material from detail surface at mechanical activation;V, —
mechanical wear rate from detail surface; h — radial interelectrode gap at fluid friction; y - angle
of obliquity of running in surfaces; a—joint gap, dependent on y

Concerning of running in of sliding bearings, it is necessary to take into account
frequency of rotation of shaft w and presence of macrogeometrical rejections o (fig. 2).

Crarckshart

Fig. 2. Scheme of ECMR(G) of details with rotation motion

From a fig. 1 and 2 evidently, that any process macro running in of two surfaces
it is possible to take to running in of surface, inclined with the corner of defect y, in
relation to other one.
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The hydrodynamic theory of friction talks that the thickness of tape between a
shaft and journal bearing depends on frequency of rotation of crankshaft. Except for it,
important parameters are properties of lubricating environment and geometrical
parameters of journal bearing. The laws of the hydrodynamic lubricating allow to
describe the minimum thickness of oily tape of the freely rotated crankshaft. It is on a
formula:

5 d*nn
"™ 18,36kSc’
where: d — diameter of shaft, mm;
n — frequency of rotation of shaft, min™;
n — dynamic viscidity of oil, Pa-s;
k —loading on a shaft, Pa;
S —3a30p, MM;
¢ - amendment of Glyumbel.

By a formula (3) it is possible to define the minimum thickness of electrolyte
layer at ECMR(G) in the area of direct contact of the running in surfaces of shaft and
bearing without the account of macrogeometrical rejections (Fig.2).

Let's will select factors, influencing on the change of size the error of form of
detail do/dt and relation of speed of electrochemical output on an area with the
depassivation of surface to speed of output on an area without a depassivation V,,/V,.
Let's will suppose that material of detail on the area of the mechanical activating is

taken off as microvolumes of metal, then:

Vo=Vt ©)

where: V), - speed of mechanical output;
V.- speed of anodal dissolution of metal at mechanical depassivations.

(©))

Constituent Vad it is possible to express coming from laws Faradey and Ohm
[Lyubimov 1983] taking into account the periodic breaking of anodal dissolution in the
examined point of surface of ring because of pickoff at the mechanical activating (in the
areas of limiting friction mode):

v, :0,5.(1_,<)£.%wx, (5)
Jo) h

where: 0,5- coefficient, taking into account an alternating current;
k - coefficient, taking into account the limiting friction mode (Sm<10'5) in general time
of cycle (one turn of crankshaft);

U - working voltage, V;

® - anodal potential at mechanical activation, V;

oy - cathode potential, V;

U anodal current output at the mechanical activating, %;

¥ - specific conductivity of electrolyte, Om™-cm™;

p - density of material, g/cm?’;

¢ - electrochemical equivalent of material of anode, g/Ah;

h - aradial gap in the area of liquid friction, cm.
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By analogy with expression (5) speed of output of metal will make on the area of

anodal dissolution:
Va:(),s.(l_,()ﬁ.nawx, (6)
P (h+5)

where: n,- anodal current output, %;
Q- anodal potential, B;

o0 - maximal size of running in allowance, cm.
Putting (5), (6) in (4), will get (7)
do c x 1
DO Y+ 05-0-0C- Ll -0, +0)-1, ——@-p,+0,) | D
dt ( ) p h nad( goab qu) T]a (1 T 5 /h) ( qpa (pk)
It is clear, that speed of diminishing of running in allowance depends, except for
mechanical ( Vw) , geometrical (9) and from electrochemical factors, such as specific

conductivity ¥, values of anodal potentials ? P and outputs on a current IR/ The

mechanical activating is reduced by anodal potential [Kadaner 1971], and confirmation
that an anodal output on a current increases as a result of periodic mechanical influence,
present in [Economikos 2004, Shuo-Jen Lee 2003].

Thus, the choice of the modes of ECMR(G) can be carried out on the basis of
information about sizes ?, and .1, and n, at the certain conditions of running in .

Diminishing of coefficient k is accelerating the running in details. The coefficient k&
depends on the criterion of Sommerfeld S,

Thickness of layer /4 is the function of piston speed V" also and dynamic viscidity
p, however increase /# will result in the increase of transitional resistance of layer of
electrolyte. It is concordantly (7) necessary for the increase of speed of running in
details, that size / it was minimum, but the terms of the hydrodynamic lubricating
would be provided here. Decline of bearing strength of electrolyte, with the purpose of
diminishing 4, possibly due to gasification. At electrochemical-mechanical running in
(grinding in) electrolyte is filled gas bubbles due to electrochemical processes, flowings
on the surfaces of pair of friction. It is known that gasification depends on current
parameters. A gas stream with a liquid possesses the high degree of compressibility, that
can be used for diminishing /4 in the process of running in with the use of ECMR(G).
The several of gas bubbles will be useful in localization of process of anodal
dissolution, which is widely used in many processes of electrochemical size treatment
of details of machines [Peter J. Blau 2005, Canhua Li 2004, Yuan— Long Chen 2003,
Alan S. Brown, 2005, Samuel B. Emery 2005, Goonetilleke P. 2005, Mellier M. 2007,
Guanghui Fu 2001, Seok J. 2003, Okumu Ouma D. 2002, Dick de Roover 2004, Yung—
Fu 2007].

The evident picture of terms of transition of one mode of friction of f in other
gives diagram of Gersi, in which the coefficient of friction is related to the parameter
uV/P.This parameter is named description of the bearing mode. On diagram line aa,
passing through the point of a minimum of coefficient of friction, divides the areas of
friction at a liquid and other types of lubricating [Semenov 1991] (fig.3).

As be obvious from a fig. 3, diminishing of macrogeometrical form defection
do/dt due to a mechanical wear ¥, possibly only at the dry and limiting types of friction.
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Thus, than more surface is divided the layer of lubricating, the less than influence of
mechanical wear on the process of improvement of macrogeometry of details surface.
The mechanical factor is absents at a liquid friction.

b a
@/t

H a uy/P

Fig.3. Speed of diminishing of macrogeometrical error of form of detail at ECMR(G)

Influence of electrochemical factor increases with the division of the running in
surfaces the layer of electrolyte (V,, increases at a limiting friction). However, it is
necessary to provide a minimum gap, because resistance of layer of electrolyte grows
with its increase, that results in deceleration of electrochemical reactions (¥, goes down
at a liquid friction with growth of thickness of electrolyte layer). Experimental
confirmation of improvement of tribotechnical descriptions of friction surfaces at
ECMR(G) is presented in [Zamota 2010]. The use of this high-efficiency method of
forming of surfaces of details allows considerably to increase their resource.
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Fig. 4. Influence of current density on a current outputz,, at ECMR(G)

Research of anodal output on a current 7, in the pair of friction with the
rotatory mutual moving present in [Zamota 2009]. Most intensively process of
ECMR(G) tribosystem shaft and journal bearing will be flows at outputs on a current
n, , near to 100%. Such values were observed at the closenesses of current less
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1000A/m* . At the high-current density (fig. 4) efficiency of process is minimal, a wear
takes a place due to a mechanical factor and an output on a current does not exceed
10%.

CONCLUSIONS

1. ECMR(G) of the basic conjugations of engines is the high-efficiency process
of running in of the running in surfaces: except for mechanical influence, characterized
Vs> the process of running in is accelerated due to electrochemical processes.

2.Acceleration macro running in possibly due to the selection of optimum
composition of electrolyte. It must possess low conductivity, passivatings properties,
and also to provide the hydrodynamic mode of friction.

3.There is possibility to control the processes of running in due to the change of
speed index are frequencies of crankshaft rotation and current parameters / and U. The
mode of ECMR(G) must provide a high output on a current U and minimum gap A.
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IJEKTPOXUMHUKO-MEXAHNYECKAS IPHPABOTKA
OCHOBHBIX CONIPAKEHUU IBUT'ATEJIEU

Tapac 3amora, Anexcanap KpaBuenko

AnHoTauus. B crarthe INpEICTAaBICHBI PE3YJBTATBl TEOPETHYECKHX HCCICHOBAHUI DICKTPOXHMHKO-
MEXaHHYECKOH MpHPabOTKH (JOBOJAKH) OCHOBHBIX CONMPSDKEHHI ABUrartencii. [Ioka3aHo BIMSHHE Pa3InYHBIX
(axkTopoB Ha 3PPEKTHBHOCTD MPUPAOOTKH .

KiroueBble clI0Ba: 3JIEKTPOXHMMHUKO-MEXaHHUYECKast IpupadoTka (IOBOAKA), ABHIATEIM, OCHOBHBIC
COIPSDKCHUS
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INCREASE OF COVERAGE PROTECTIVE PROPERTIES
ON THE BASIS OF POLYSTYROL BY MODIFICATION
OF CORROSION INHIBITORS

Maya Zhdanova, Sergei Zhdanov

Volodymyr Dahl East-Ukrainian national university, Lugansk, Ukraine

Summary. The basic requirements, produced to inhibitors intended for introduction into paint coat coverage
are marked. Inhibitors, entered into paint coat materials are parted in groups. The results of tests on the
research of different inhibitors and SAM influence on stationary potentials and closeness of passivative
current of composition are resulted.

Key words: inhibitor, superficially active matters, passivation, paint coat coverage, polystirol.

INTRODUCTION

Among presently wide application of construction metallic materials with the
high durability and exploited in the tense state, prevailing form of corrosion is local
corrosion - corrosive cracking, pitting, intercrystalline corrosion and its other types.
The losses of metal in these cases are not great, but its mechanical durability gets worse,
and equipment breaks down quickly [Ulig 1989].

The effective mean of fight against corrosion are paint coat coverage. The
majority of metallic constructions and equipment is protected with the help of this
coverage which differs by comparatively low cost, simplicity of causing and easy
restoring after damage [Shluger 1981]. Their protective properties can be considerably
promoted by introduction of different pigments, superficially active matters, inhibitors
of corrosion into its content. Introduction of paint coat coverage of inhibitors into
content is the most economical and universal method that promotes corrosive defense of
metals [Altsibeeva 1968].

The protective actions of inhibitors are related to the change in a state of surface
of protected metal and in kinetics of private reactions, lying in basis of corrosive
process [Solodkina 1974]. Thus speed of corrosion, due to introduction of inhibitors,
can be reduced in many times, and degree of defense can be maximal.
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PUBLICATIONS ANALYSIS

Information, touching modification of paint coat coverage by inhibitors of
corrosion is very limited. Among scientists, engaged in this subject it is possible to
select Rozenfel'd 1., Antropov L., Chankova E., Pogrebova 1., Loshkarev M. However,
often there is presented only on-side approach in most researches without any
discussions.

Such situation can be explained by two reasons - at first, existences of enormous
nomenclature of inhibitors both on the basis of inorganic and organic connections,
having, in most cases, complicated chemical composition and showing protective
properties in different environments of electrolytes; secondly, most companies that
produce inhibitors of corrosion, do not report their composition, therefore, often it is
difficult to find out information about it compounds or functional groups in complicated
connections or mixtures that execute protective functions. It is odycasnuBaer actuality
of research with the purpose of understanding of mechanism of defense of metal
narnburopamu. Stated reasons stipulate actuality of research with the purpose of
understanding of metal inhibitors defense mechanism.

OBJECTS AND PROBLEMS

The research purpose is improvement of anticorrosion composition protective
properties by introduction of corrosion inhibitors and superficially active matters
(SAM).

RESULTS OF RESEARCH

Use of inhibitors is one of the most progressive directions which is explained by
their high protective properties and economy of defense as compared to other methods
and means that are use nowadays [Rozenfel’d 1987].

Until present times corrosion inhibitors for paint coat coverage practically did not
find any application. Research of protective properties increase of polymeric coverage
possibility by inhibitors resulted in creation of new facilities of anticorrosion defense as
thin inhibitor tapes, which are able to reliably protect metals and wares from corrosion
in the process of production, transporting and storage [Isaev 1996].

Thin paint coat coverage do not present serious obstacles for diffusion through
water, oxygen and aggressive ions, necessary for flowing of electrochemical reactions
[Sukhotin 1989]. Besides in course of time because of penetration of electrolytes in tape
influence of temperature over fall and sun radiation their barrier properties get more
relaxed [Antropov 1999]. Therefore defense by paint coat coverage was founded,
mainly, on introduction of passivative pigments that provided the reliable saving of
metal and also when corrosive-active reagents penetrated through polymeric tape
[Gol’dberg 1972]. However in most situations most perspective are inhibitors of
corrosion. With their help it is possible in wide limits to regulate the concentration of
passivative agent [Korolev 1973]. Obviously, when entering certain corrosion inhibitors
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in the complement of paint coat coverage, then during penetration through it electrolytes
of passivate anions, and separating due to hydrolysis or dissociation, must also prevent
corrosive process [Rozenfel’d 1988].

At seeming simplicity of idea its realization is attended with considerable
difficulties. It is explained that inhibitiors as well as SAM, can co-operate with film-
creating matter, losing its protective properties [Skorchletti 1973].

In addition, during introduction of inhibitors into such multifunction systems, as
paint coat materials, their co-operation of film-creating matters can make to creation of
products which can differ by aggressive or protective properties in relation to metals, to
genatilization, etc. [Chernova 1993].

Therefore it is not always easy to pick up needed inhibitor for film-creating
matter.

The basic requirements, asked to inhibitors, intended for introduction into paint
coat coverage, consist in the following:

1. In the offered external environments, inhibitor must protect metal on which
the coverage is being inflicted [Petrova 1965].

2. Inhibitor has to be combined with film-creating matter, not worsening its
physical, chemical, mechanical and technological properties of paint coat material and
coverage on its basis [Grigoriev 1978].

3. Inhibitor must not co-operate with pigment [Ukhnevich 1998].

4. Inhibitor has to be undeficit and cheap.

It is possible to divide all inhibitors entered into paint coat materials to the
followings groups [Togt 1967]:

1) amines;

2) salts of amines with inorganic acids (carbonates, nitrates, chromates,
phosphates);

3) complicated ethers of organic acids;

4) salts of organic (benzol, olein, antralyne) and inorganic acids;

5) products of systematic fat acids rectification;

6) phenols and ohenyls.

The next organic-basis corrosion inhibitors consonant with polystyrol were
chosen for the research: salt of cyclogeksilamyne and synthetic fat acids of faction C10-
Cl11 (M-1 (0,1%, 0,5%)), hexametylenamyn I'MU-9(0,5%, 1%), pentachlorphenole
(ITIXB (0,5%, 1%)). Xanthane hydrohen was introduced into the composition as an
inhibitor of light-senescence (1%, 1,5%, 2%,) [Feiman 1972].

Except for inhibitors special SAM was introduced into composition which when
adsorbed on the surface of pigments and fillers change its nature and so influence on co-
operation of basic components, film-creator and filler. As a SAM next neonols were
entered into composition: AD-9-4; A®-9-10 in an amount of (0,5, 1%), and for the
improvement of hydrophoby - alkibenzyldimetyl ammonium chloride of synthetic fat
acids of faction C17-C20 (chloride ABAM of ammonium) and JOH-51J1 -
dialkylbenzyl chloride of synthetic fat acids of faction C17-C20 in an amount of (0,5,
1%) [Machevskaya 1971].

Being arctic, chloride AB/IM-ammonium and JJOH-51/1 is adsorbed on metal,
covered with aquatic tape, thus long hydrocarbon ends of their molecules are oriented
outside. At causing of composition, containing a chloride ABJIM ammonium and JJOH-
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5171, on a wet surface moistened of metal is getting better with the help of composition
[Tomashev 1973].

Selection of inhibitors and SAM is carried out by speed-up electrochemical
method [Feiman 1972]. At first electrode potential of standard without coverage was
measured, then with coverage by anti-corrosion composition without addition of
inhibitors and with SAM and then with additions of inhibitors and SAM.

Next inhibitors were added into anti-corrosion composition for conduction of
electrochemical researches: M-1 in an amount of 0,1%, 0,5%; I'MI-9-0, 5%, 1%;
pentachlorphenol-0,5%; 1%; KB-1%, 1,5%, 2%; SAM: A®-9-4-0,5%, 1%, A® 9-10-
0,5%, 1%; chloride ABJIM of ammonium -0,5, 1%, JJOH-51/1-0,5%, 1%.

On table 1, 2, 3 results of research tests a on influence of different inhibitors and
SAM on stationary potentials and closeness of passivative current of composition are
presented.

Table 1. Inhibitors influence on stationary potentials and closeness of passivative current

Stationary Change of Current of anodal passivation
Electrodes . ;
potential, mb potential, mb /s’ Tei
Unpainted electrode -622 425.00 2.62
Electrode, painted with initial
composition
without additions -500 +122 35.04 1.54
-"-+0,1% M-1 -460 +40 13.80 1.06
-"-+0,5% M-1 -535 -35 107.30 2.02
-"-+0,5% 'l XB -478 +22 17.50 1.23
-"-+1,0%I1XB -522 -22 82.40 1,9.1
-"+0/1% I'MH-9 -513 -13 106.00 2.03
-"-+1.0% I'MU-9 -563 -63 179.60 2.28

Table 2. SAM influence on stationary potentials and closeness of passivative current

Stationary Change of Current. of e.modaI
Electrodes . ; passivation
potential, mb potential, mb - ~ -
i, a/sm Igi
Unpainted electrode -622 425.00 2,62
Electrode, painted with
initial composition
without additions -500 +122 35.04 1,54
-"-+0,5% ABJIM -6460 +40 21,70 1,03
-"-+1,0% ABIM -512 -12 103,00 2,05
-"-+0,5%J0H-51]1 -498 +2 104,00 2,07
-"-+1,0%J0H-51]1 -550 -50 159,00 2,20
-"-+0,5% AD9-4 -513 -13 115,00 2,12
-"-+0,1% AD9-4 -540 - -40 104,00 2,07
-"-+0,5%AD9-10 -500 0 110,00 2,10
-"-+1,0%AD9-10 565 -65 175,00 2,25
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Table 3. Inhibitor influence and SAM on stationary potentials
and closeness of passivative current

Stationary Change of Current' of z}nodal
Electrodes . . passivation
potential, mb potential, mb - > -
i, a/sm Igi
Unpainted electrode -622 425.00 2,62
Electrode, painted with initial
composition
without additions -500 +122 35.04 1,54
"-+0,1%M-1 + -437 +63 8,20 0,73
+,5%ABJIM+1%KB
"-+0,5%M-1 +0,5% -518 -18 16,20 1,17
ABJIM+ 2% KB
"-+0,1%M-1 + 1% -465 +44 13,80 1,06
ABJIM+1,5% KB
-"-+0,5%M-1 ++1% -510 -10 34,60 1,60
ABJIM + 3%KB
-"-+ 1,0%KB -490 +10 36,60 1,59

As we can see from table 1, when adding 0,1 % of M-1 inhibitor and 0,5% of
pentachlorphenol there is change of stationary potential in more positive side as
compared to a standard, painted with composition without additions of naruéuTopoB.

Additions of inhibitors in amount of 0,5% (M-1, I'TIN-9) and 1% (ITXB, TMU-9)
move stationary potentials in negative side as compared to initial composition without
some additions and as compared to the first two compositions i.e. anodal process flows
without braking, the closeness of current of anodal passivation do not go down, but
increase vice versa. This phenomenon specifies that additions do not strengthen
protective ability of the composition. Thus in case of M-1 use the effect of
intramolecular synergism shows up stronger, meaning that strengthening of inhibiting
properties is done due to the presence of two functional groups - phenolic and chloryde.
Such inhibitors form an unregulated delicate layer on the surface of metal with
alternation of separate particles of inhibitor and clusters in it.

According to the results electrodes test, painted with initial composition with
additions of SAM, table 2, it is evident that the closeness of passivative current goes
down, and stationary potential is moved in a positive side only with addition of 0,5%
chloride of AB/IM ammonium. All other additions of SAM move stationary potential in
negative side, and the closeness of anodal passivation current is increased as compared
to an electrode, painted with initial composition without additions of SAM.
Consequently, protective properties of initial composition do not get better.

From table 3, we make a conclusion that addition on SAM into in solutions of
inhibitors move stationary potential and promotes increase of anodal polarization of
metal, does possible flowing of oxides formation reaction. Thus oxide tape hinders
corrosion, and greater part of current is outlaid on the selection of oxygen.
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CONCLUSIONS

1.  Coloring of electrodes from carbon steel with anti-corrosion protective
composition on the basis of wastes of polysirol production changes stationary potential,
moves it into positive side, that is an evidence of sufficient protective ability of anti-
corrosion composition.

2. Introduction of inhibitor additions and SAM into initial composition
improves anti-corrosion properties of coverage. The best protective properties are
possessed by composition with the next content - 0,1% M-1, 0,5% ABJIM, 1% KB.

3. The size of stationary potential change and degree of closeness decline of
passivative current can serve as a criterion for the comparative speed-up estimation of
protective ability of anti-corrosion composition.

4. Optimum amount of inhibitors and SAM, considerably promotes basic
indexes of initial coverage. Composition 4 contains it with the next content - + 0,1% M-
1+0,5% ABIM + 1% KB.
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IMOBBIILIEHUE 3AIIIUTHBIX CBOMCTB IIOKPHITUI
HA OCHOBE NIOJUCTHUPOJIA ITYTEM MOJUGULIAPOBAHUSI
MHT'UBUTOPAMM KOPPO3UH

Maiis ’Knanosa, Cepreii 2Kganos

AHHOTaIll/lﬂ. B pa60Te OTMEUYCHBI OCHOBHBIC Tpe6OBaHI/I$I, MPEABIABIAEMBIE K I/IHI‘I/[61/ITOpélM7
NpE€aHa3sHAYCHHBIM JJIs1 BBEACHUSA B JIAKOKPACOYHBIC IMMOKPBITHA. I/IHI‘I/I6I/ITOpI>I, BBOJAUMBIE B JIAKOKPACOYHBIE
MaTepualibl, pasACI€Hbl TPYIIIIbL. HpMBelIeHLI PE3YIBTATHL WCOBITAHUN 110 HUCCIICIOBAHUIO BJIMAHUA
PpasIMIHbIX I/IHI‘I/IGI/ITOpOB u [TAB Ha CTallUOHAPHBIC MOTECHOHAIBI U IIJIOTHOCTH MACCUBUPYIOMIETO TOKa
KOMITO3HUIIHUHA.

KuroueBble cioBa: I/IHFI/I61/ITOp, TIOBEPXHOCTHOAKTUBHBIC BCIICCTBA, ITACCUBHPOBAHUE, JAKOKPACOYHBIC
TIOKPBITHS, IIOJIMCTHPOI.
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INCLUSIONS DURING CENTRIFUGAL CASTING

Nataliya Zhizhkina, Nicolay Budagyants|, Yuriy Gutko

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. The paper is dedicated to working rolls for hot rolling of metals. The process of non-metallic
inclusions motion in melt during centrifugal casting of massive founding has been studied. It has been showed
that such method reduces pollution along the entire depth of rolls’ working layer. It has been established that
particles are characterized by lesser size in centrifugal casted products.

Key words: centrifugal casting, non-metallic inclusions, refining, roll, pollution, working layer

INTRODUCTION

Rolls are principal working tool in rolling production. They determine works of
mill’s system, quality and preset sort of output, exit of suitable products and
consumption of materials. That is why the rolls must be characterized by high durability
to wear, sigh-variable thermal, impact loadings, operating of bending and torsional
moments [Zhizhkina, 2010].

The analysis of conditions of rolls’ exploitation in sheet mills of hot rolling
[Budagyants, Karssky 1983; Budagyants, Zhizhkina, Sirota, Kondratenko, Saushkin
2000; Budagyants, Zhizhkina, 2003] is showed that their purpose establish level of
properties. In sheet mills of hot rolling, where there are two groups of stands roughing
and finishing ones, the rolls are in completely different conditions of exploitation.
Roughing stands are characterized by significant loadings at reducing and by high
temperature. Their action cause crumbling and formation of grid of heat on barrel
surface of rolls.

In first finishing stands a grid of cracks and following crumbling of particles
form in working layer of rolls as a result of action of cooling medium, high temperature
and intensive wear. The cooled sheet comes into the last (planishing) stands of finishing
group. There working rolls are subjected mainly to mechanical loadings.

That is why rolls material is chosen according to exploitations’ conditions. The
changing of properties along depth of rolling tool has great importance for operating.
There are three methods of rationalization of material of rolling tool: optimization of
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existing compositions; using of supplementary alloying and modification; application of
new rolls’ types [Budagyants, Zhizhkina, 2002; Budagyants, Zhizhkina, Kondratenko,
Dyachenko, 2003; Budagyants, Zhizhkina, 2003; Zhizhkina, Budagyants, Gutko, 2008;
Zhizhkina, Kostin, 2009].

OBJEKT OF RESEARCH

Rolls casting has sufficiently simple configuration. The difficulty of process of
its making is simultaneous ensuring of necessary level of properties of different part of
massive casting — working layer and core. The rolling tool of such quality is made by
formation massive casting of two or more multi component alloys. They distinguished
by their physical and technological characteristics [Budagyants, Karssky 1983;
Budagyants, Zhizhkina, Sirota, Kondratenko, Saushkin 2000; Pilipenko 2010;
Ryabicheva, Tsirkin, Usatyuk 2010; Zhizhkina 2002]. The development of centrifugal
casting technology made possible to use of new high-hard and high-wear-resistant
materials for working layer and to ensure necessary strength of rolls’ core [Zhizhkina
2002; Budagyants, Zhizhkina, Kondratenko, 2004; Budagyants, Zhizhkina, Gutko,
2009; Budagyants, Zhizhkina, Gutko, 2010].

It is known [Budagyants, Karssky 1983; Skoblo, Voronov, Rudyuk 1994] that
process of layer formation of rolls casting of different compound alloyed melts consist
of enough large quantity of technological stages. As a result non-metallic inclusions are
observed in rolls metal. Exogen particle are carried by mechanical mode from charges
materials, various alloyed and modified additives, during contact with casting form,
fire-clay surfaces of melting furnaces, ladles and other elements of equipment.

Endogen particles are formed as a result of compound physical and chemical
processes that have take place in rolls melt during its melting, crystallization and
interaction with atmosphere. Non-metallic inclusions contribute to forming undesirable
cavities and defects in body of casting, irregularity of structure and stressed state of roll.
It increases considerable level of exploitations properties of rolls [Bogomolova, 1978;
Ivanko, 2007; Budagyants, Zhizhkina, Gutko, 2007].

Various methods on prevention of non-metallic inclusions’ forming and refining
rolls melt had been developed on a base of study of their forming processes
[Budagyants, Karssky 1983; Skoblo, Voronov, Rudyuk 1994]. They are: control of
quality of preparation of melting equipment, casting tooling and starting materials,
thorough thermal treatment of charge, duplex-process during melting, hydrodynamic
action on hot metal, vacuum treatment, blowing of gases, refining and other.

Besides, the hot metal refining of non-metallic inclusions is possible on stage of
casting of rolls form.

ANALYSIS OF PUBLICATIONS IN RELATION
TO RESEARCH OBJECT

It is known [Yudin, Rozenfeld, Levin 1962; Ivanko 2007] that during stationary
casting of rolls non-metallic inclusions are characterized by lesser specific gravity in
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comparison with liquid metal and come to head of ingot under effect of hydrodynamic
and gravitational forces. However such coercion is inadequate for removal from melt
endogen micro particles that were formed before beginning of crystallization.

Massive rolls with working layer of high-alloyed alloys are casted on centrifugal
machines with vertical axle of rotation [Balakleets, Filipov 2007]. Such casting process
contributes to foundation of more favourable conditions for reduction of non-metallic
inclusions’ quantity in compound-alloyed melt. Hydrostatic and hydrodynamic effects
arise under influence of forces of rotation. They contribute to changing of trajectory of
non-metallic inclusions’ motion. Such effects increase force that pushes out particle
from melt. As a result speed of non-metallic inclusions’ motion increases. Exogen
inclusions and endogen micro particles are raised to head of casting that is taken out
during mechanical treatment of item [Yudin, Rozenfeld, Levin 1962; Ivanko 2007].

Thus study of process of non-metallic inclusions’ motion in multicomponent melt
during formation of working layer at conditions of centrifugal casting of massive rolls is
of great interest.

The aim — to study influence of centrifugal casting method on reduction of non-
metallic inclusions’ pollution of working layers material of rolls.

To reach this aim the following problems should be solved:

to develop mathematical model of non-metallic inclusions’ motion in compound
alloyed melt that rotate under the action of centrifugal forces;

to research influence centrifugal method on reduction of non-metallic inclusions’
pollution of working layer of rolls.

RESULTS OF RESEARCHES

The assumptions were accepted for receipt of mathematical model of micro
particles” motion in rotating flux of melt:

form and liquid metal find at relative rest. Angular speed (@) are equal in all
points of space;

speeds of all metals particles and non-metallic inclusions «instantly» reach value
of speed of forms rotation;

effective coefficient of thermal conductivity discount convection’s fluxes in
liquid metal;

force of gravity of particle is infinitesimal in comparison with centrifugal forces
of rotation of system «metal-formy». That is why it is not discount;

all non-metallic inclusions have form of ball.

According to accepted assumptions the process of liquid metal motion around
vertical axle is circumscribed by known equation of paraboloid of rotation [Yudin,
Rozenfeld, Levin 1962]:

2n°n’R?
Z=——
g
where: z — running coordinates of paraboloid of rotation, m; » — frequency of casting

form rotation, 1/s; g=9,81/m/s’ — acceleration of gravity; R — radius of metals rotation,
m; z, — center of paraboloid of rotation, m.

+ 2o, M
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During stationary casting state and motion of particle in liquid metal will depend
on two forces — gravity and ejection.

During centrifugal casting law of Archimedes for rotating particle and metal will
take the form (2):

FR(‘ = F'C}Iﬂl'[ _FVCWI ’ (2)

where: Fj, — centrifugal force of action on particle that is imbed in metal, N; FCW

rt

centrifugal force of particle, N; £, - centrifugal force of action on volume metal that is

eject by particle.

FCW is determined at formula (3):

2
= Vpart “Ppart " @O R, 3)

where: V. — volume of researched particle, m’; p pare — density of particle, kg/m’; o -

Cparl

angular speed of rotation of casting form, 1/s.

F, s determined at formula (4):

E =V

Cm part " Pm

@R, @)

where: p,, — density of liquid metal, kg/m’.
Consequently:

rd’

Fy = T”’ @ R0 s = P ) (5)

where: d,,,, — diameter of particle, m.

part
However force of liquid mediums resistance (F,,g, ) prevent motion of

inclusions to free surface of metal. Such force is function of speed of rising, of form and
sizes’ motive inclusion and character of flux that form as a result of interaction of
particle and liquid metal.

According to formula Stocks force of resistance :

F;fesist =3-7-n- dpart “Vinax > (6)

where: 11 — coefficient of internal friction or viscosity of liquid melt, kg/(ms); v, -

maximal speed of particles’ motion that is necessary to their rising.
According to formulas (2), (5), (6) model of description of non-metallic
inclusions’ motion in rotating liquid will take the form:

rd>

%}’t'wz‘R'(ppart_pm)_3'7z‘n‘dpart'vmax=O . (7

The samples were taken from centrifugal and stationary casted rolls of the same
type and size for estimation of metals pollution of non-metallic inclusions. The melt for
they had been prepared in the same melting unit. According to methodic of linear
calculation of inclusions [Bogomolova, 1978] grinding samples are researched. Non-
metallic inclusions with size up to 45 mkm are taken into account. At analyzed interval
quantity and total length of inclusions were determined (table 1).
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Table 1. Results of linear calculation of inclusions in working layers metal
on surface of researched rolls

Mean value of inclusions’ Centrifugal casted Stationary casted
Group of | izes at division of ocular . .
inclusions scale quantity m; | a; Xm; | quantity m; | a; xm;
1 1,00 10 10,00 42 42,00
2 3,05 5 15,25 32 97,60
3 5,05 6 30,30 17 85,85
4 7,05 2 14,10 6 42,30
5 9,05 — — 1 9,05
6 11,05 — — — —
7 13,05 — — — —
8 15,05 — — — —
9 17,05 — — — —
Total 23 69,65 98 2768

Pollution of metal U was determined at formula (8):
O - al * ml

U=—"1"
. ®)

where: o =3 mkm — value of division of ocular scale; a; - mean value of size of
researched particle at division of ocular scale; m; - quantity of inclusions;
L =136500 mkm - total length of calculation.

On the base of results of inclusions’ dimensions (table 1) pollution amounted for

stationary casted roll - U, =0,000608, for centrifugal casted one -

U, oy = 0,000153

Thus centrifugal method of casting contributes to reduction of pollution of rolls
metal at 3,97. It has been established that mean size of inclusions reach 27,15 mkm for
stationary casted ingots and 21,15 mkm — for centrifugal casted rolls.

The change of quantity and sizes of non-metallic inclusions were analyzed along
depth of working layer of stationary and centrifugal casted items. Quantity and sizes of
particles were estimated on depth 25 mm from surface of rolls. The researchers are
carried out according to methodic [Bogomolova, 1978].

Quantity and total length of inclusions were determined at analyzed interval
(table 2).

On the base of results table 2 pollution of metal U was determined to formula
(8). As a result table 1 and table 2 the change of metal pollution was estimated along
depth of compared samples (table 3).

Table 3 is showed that centrifugal forces reduce pollution of working layer metal
on surface at 3,97 and on depth 25 mm — 4,48. During centrifugal casting index of
pollution increase along depth of working layer on 24,8 %. During stationary method —
40,3 %. Centrifugal casted roll has more small particles according to stationary casted
ingot. Their distinction on surface of analyzed samples amount to 22 % and 30,65 % on
depth 25 mm. On increase of depth maximum of mean sizes of inclusions grow in
centrifugal casted rolls on 28,4 % and in stationary casted ingots — 44,2 %.

stat
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Table 2. Results of linear calculation of inclusions in working layers metal
on depth 25 mm of researched rolls

'Group of Z?Zes’:a‘:ﬁ?z;i;ngiféﬁ?; Centrifugal casted Stationary casted
inclusions scale a; quantity m; | a; xm; | quantity m; | a; Xm;
1 1,00 11 11,00 45 45,00
2 3,05 6 18,30 33 100,65
3 5,05 4 20,20 13 65,65
4 7,05 4 28,20 8 56,40
5 9,05 1 9,05 8 72,40
6 11,05 — — 2 22,10
7 13,05 — — 2 26,10
8 15,05 — — — —
9 17,05 — — — —
Total 26 86,75 111 388,3

Table 3. The change of indexes of pollution of working layers metal along depth
of researched samples

Depth of sample 4, mm
Index Casting method 0 25 the change of indexes
along depth, %
Pollution of stationary 0,000608 | 0,000853 40,3
metal U centrifugal 0,000153 | 0,000191 24.8
coefficient of refining 3,97 4,48
— Ustat
Ucentr
Maximum of stationary 27,15 39,15 442
mean size of centrifugal 21,15 27,15 28,4
inclusions coefficient of reduction 22,1 30,65
A > mkm n = A.stat. — Dm.cent. %100, %
Dm.stat.
CONCLUSIONS

Inevitably the process of casting of massive of rolls is accompanied by formation
of non-metallic inclusions. They reduce quality of rolling tool and metal product. It has
been received that such particles will able insert by starting materials or form as a result
physical and chemical processes of melting and crystallization of rolls. On the base of
study of process of such particles’ formation methods on refining of melts are
developed. Centrifugal method of casting contributes to reduction of working layers
metals pollution by non-metallic inclusions.

It has been showed that massive rolls with working layer of high alloyed alloys
are casted on centrifugal machines with vertical axle of rotation. The process of non-
metallic inclusions’ motion in rotating flux of liquid metal has been studied. It has been
established that relative trajectory of particles’ rising from working layers metal will
curve.
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The researches of centrifugal forces’ influence on compound alloyed melts

refining from non-metallic inclusions were showed reduction of pollution of pollution
of such rolls along the entire depth of working layer. Particles in samples of centrifugal
casted rolls are characterized by lesser size in comparison with stationary casted ones.
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OYMIHEHHME BAJIKOBOI'O METAJLJIA OT HEMETAJIVIMMECKHUX
BK/IIOYEHHUU ITPU HEHTPOBEXKHOM JIMTBE

Haranbs Knxknna, Hukonaii Bynarsss, IOpwnii I'yTbko

Pe3tome. Craths TOCBANICHA paGO‘{HM BaJIkaM JJIA ropﬂ'{eﬁ IIPOKAaTKH. I/Isyqu ponecc IABUKCHUS
HEMETAJUTMYECCKUX BKJIIOUCHUI B paciiaBe npu I_IeHTpO6e)KHOM JINTb€ MACCHUBHBIX OTJIMBOK. HOKa3aH0, qTo
TaKOH METOO CHOCO6CTByeT CHMXKEHUIO 3arpsA3HEHHOCTH II0 Bcel I‘J'Iy6I/IHe pa60qer0 CJIOA  BaJIKOB.
yCTaHOBJ’IeHO, 4TO B HeHTpO6e)KHOJ'II/ITI>IX U3AENUAX YaCTUII Bl XapaKTEPU3YIOTCS MEHBIITUM PasMEPOM.

KiioueBble cJI0Ba: BAaJOK, 3arpsA3HEHHOCTb, HEMETAUIMYCCKHE BKIIOYCHMS, OYMINCHHE, PaGOduHil CIIOi,
LEHTPOOEKHOE JINTHE.
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ANALOGUE COMPLEXING ALGORITHM’S USAGE
IN DATA MINING

Dmytro Zubov, Vitaly Ulshin, Alexander Gorbunov

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. This paper presents the basic analogue complexing inductive method fundamentals which are not
well documented in literature. Classical analogue complexing GMDH algorithm is illustrated on the basis of
Fibonacci numbers, geometric series and short-range meteorological prognosis.

Key words: analogue complexing, GMDH, prognosis, Fibonacci numbers, geometric series, meteorology.

INTRODUCTION

Presently, the conception of analogue application is one of the most effective
approaches in sophisticated task solutions with the general data’ absence, fuzzy and
incompleteness of information about the subject of inquiry [1-15]. Such tasks are in
marketing [2], hydro- and agrometeorology [3-6] for example. Now the wide range of
data mining’ methods are applied, e.g.: maximum likelyhood, multivariate brownian
bridge, linear interpolation, etc. Every approach has its advantages and disadvantages,
isn’t dominated in other words. Hence, extensification of the data mining’ methods set
is a topical scientific task. The main goal of this investigation is formulation and
approbation of analogue conception for the missing data’ repairing.

GENERAL INTRODUCTION TO ANALOGUE USAGE
IN TASK SOLUTIONS

Task solution’ entity with analogue usage consists of application of decision S} of
problem R; to the problem R, which has affinity relation with R;.
Let denote the affinity relation as ¢ . Then analogue principle can be shown as

follows. Let:

ﬂ 1» ﬁz, veey ﬁ,,|—0£ in S], (1)
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Bio B, Bo B, B B

where: S1, B2 s B B1 B2 s B n @ are some facts and — is a sign of
implication.
From these expressions we are obtaining: °1, B 5, ..., B ,—a BS..

Fact ¢’ was obtained according to the analogue principle, it can’t be developed
directly in $°;.
For subsequent text we will introduce some definitions.
The term without variables we will define as atom. Minimal model S; is set of
atoms M;. M; is developed from S; through logical rules:
M={c|Si{—a . @

Affinity relation between S; and S, is defined as Cartesian product:
O C MxM,. (3)

For S} and S; partial equivalence the axioms must be developed:
XiQ Y, .. X,QY, > fX,..X) <> f,... 1)

XQZ,ZoY —> YP X(in S)), 4
ZOX, YPX —> YPZ(in S,).

This axiom’ set has difficulties in realisation through several affinity relations
between S, and 5.
@ and @’ are incompatible if they determine non-existent analogues.

ANALOGUE COMPLEXING GMDH ALGORITHM

The analogue complexing GMDH algorithm description is based on paper [2].

The main conditions are:

1. Investigated object can be described by multidimensional process.

2. Multidimensional process is sufficiently representative.

3. Part of previous behaviour of system in past can be repeated in future.

In multidimensional space each object has own coordinate — point 4. The point
Ay nearest to each given output point 4, is called as its first analog. The next after
distance point 4, is called second analog, etc. The point, which follows the first analog
in time, A, is called as first analogs forecast. The point, which follows the second
analog in time 4, is called the second analogs forecast, etc. Points A,z which are
located after analogues 4; in time are called as their predictions. Forecast is calculated
by complexing of optimal number of analogs forecasts.

Distance between points in Euclidean space we will define as:

P M 5
L= 2\/2()‘% _xajk) . ®)
=\

where: x;; — value of variable j in analyzed point i of observation &,
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j=LM,i=1,N,k=1,P; x, — value of variable j in analogue in analyzed point a
of observation k; P — number of observations; M — number of investigated variables; N —
number of analogues.

As closest analogue is used point i with minimal value L.

Let descript analogue complexing GMDH algorithm on the prediction task
example. During rigid complexing of F predictions by analogues, the prediction 4yr is

defined using weights /Ii of analogues complexing:

N
1
Ay =B — Ay ©)
i=1 /li
L — X
A=———,i=1LN; Y A =1, )
ZLk i=1
k=1

where: F — number of predictions; 8 — multiplier for output variable scale accounting

(in GMDH case of weights A, calculation the multiplier [ usually equals 1); L; —
Euclidean distance between Ay and 4;r.
During soft complexing of predictions by analogues the weights coefficients A,

are defined by described rigid formulae (7) and then are adopted by sorting of their
discrete values by inductive algorithm.

The long-term forecasting general problem of the parameters inductive algorithm
optimization can be solved in two one-dimensional (on set of input variables X and

coefficients A,) and one two-dimensional sorting (on number of predictions F and

number of observations P).

The GMDH procedure for investigated variables can be following. If define as M
number of investigated variables, then at first sorting is done with M samples. Then (M-
1) sets of all variables pairs with variable selected at the previous step are used for
analogues search. Then tested (#4-2) sets which include best variables from previous
layers, etc.

Analogue complexing algorithm with distance calculation in Euclidean space
includes two main steps:

1. Euclidean distance L; calculation.

2. Multiplier B calculation.

Computer code was realized in C++Builder 6 (form includes one Memo and one
Button objects).

As we can see the computer code uses external data file ‘data.txt’ (example is
shown on figure 1). This external file is located in a folder with executed file. Let
consider three examples — calculation of Fibonacci numbers, geometric series and short-
term forecasting (for meteorology). These three cases represent additive, multiplicative
and additive-multiplicative disturbances accordingly. For Fibonacci numbers simple
task the data have following view (table 1; P=8, M=2, N=4).
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[ data.tut - BrokHoT e | |
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Fig. 1. Fragment of file ‘data.txt’ for Fibonacci numbers example

Software’ screenshot for Fibonacci numbers example is shown on figure 2. As
we can see the decision variable (55.0079751092222) nearly equals to exact value 55.
The same results we are obtaining at other P values.

ERITEEN—— =1l

Euclidean distance between main point and analogue number 1z 38, 7851033647125 _¢_’
Euclidean distance between main point and analogue number 2 i 1071 031580278173
Euclidean distance between main point and analogue number 3 iz 202 0631 00556345
Euclidean distance between main point and analogue number 4 = 365,49902506565

Wweight [coefficient lambda) number 1 is 0,0548293280517717

Wizight [coefficient lambda) number 2 iz 0.142825248180747

Weight [cosfficient lambda) number 3 iz 0,285650496367 494

"W eight [coefficient lambda) number 4 s 0,516654327405987

Control sum of weights is 1

Best multiplier walue i 0,01 3165993667 2978

Decigion variable iz 55.0075751092222

" o

l ESTeuTatian 1

Fig. 2. Software’ screenshot for Fibonacci numbers example
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Table 1. Data for Fibonacci numbers simple task

Example anr(;iE;)iis Target object| Analogue 1 | Analogue 2 | Analogue 3 | Analogue 4
Variable 1 1 1 2 3 5
1 Variable 2 1 2 3 5 18
Output 2 3 5 8 13
Variable 1 1 2 3 5 8
2 Variable 2 2 3 5 18 13
Output 3 5 8 13 21
Variable 1 2 3 5 8 13
3 Variable 2 3 5 18 13 21
Output 5 8 13 21 34
Variable 1 3 5 8 13 21
4 Variable 2 5 18 13 21 34
Output 8 13 21 34 55
Variable 1 5 8 13 21 34
5 Variable 2 18 13 21 34 55
Output 13 21 34 55 89
Variable 1 8 13 21 34 55
6 Variable 2 13 21 34 55 89
Output 21 34 55 89 144
Variable 1 13 21 34 55 89
7 Variable 2 21 34 55 89 144
Output 34 55 89 144 233
Variable 1 21 34 55 89 144
] Variable 2 34 55 89 144 233
Output Unknown 89 144 233 377
element

Software’ screenshot for geometric series example is shown on figure 3 (P=5,
M=2, N=3). As we can see the decision variable (110.150817217356) equals to exact
value 120. Significant error in geometric series example is explained by intricate
multiplicative arguments.

Euclidean distance between main point and analogue number 1z 32 _AJ
Euclidean distance between main point and analogue number 2 is 112

Euclidean distance between main paint and analogue number 3 is 72

Wwigight [coefficient lambda) number 16 0.148148148148148

Wieight [coefficient lambda) number 2 is 0.518518518518518

wieight [coefficient lambda) number 3 s 0,333333333333333

Control sum of weights is 1

Best multiplier value iz 0,0464099338275848

Decision varable iz 110,150817217356

" o

:
I R ]

Fig. 3. Software’ screenshot for geometric series example
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As we can see from geometric series example the analogue complexing method
can be used in forecasting process. Let consider the meteorological forecasting example
(data represented in a table 2; P=6, M=4, N=4; variable 4 — discrete time; variables 1, 2,
3 and output present average air temperature at indicated date, °C).

Table 2. Data for meteorological forecasting example

o | Variables and outputs |Target object| Analogue | Analogue 2 | Analogue 3 | Analogue 4
= (city 1 (city (city (city (city
§ Vinnitsa, Kiev, Lugansk, Kherson, | Chernigov,
K Ukraine) | Ukraine) | Ukraine) Ukraine) Ukraine)
Variable 1 (December 1, 6.0 4.2 1.8 7.5 3.5
2008)
Variable 2 (December 2, 7.0 7.2 43 8.9 6.5
2008)
1 |Variable 3 (December 3, 5.5 7 5.5 9.3 6.3
2008)
Variable 4 1 1 1 1 1
Output (December 4, 9.4 10 6.1 9.1 9.2
2008)
Variable 1 (December 2, 7.0 7.2 4.3 8.9 6.5
2008)
Variable 2 (December 3, 55 7 55 9.3 6.3
2008)
2 |Variable 3 (December 4, 9.4 10 6.1 9.1 9.2
2008)
Variable 4 2 2 2 2 2
Output (December 5, 10.3 9.7 5.7 11.7 9.4
2008)
Variable 1 (December 3, 5.5 7 5.5 9.3 6.3
2008)
Variable 2 (December 4, 9.4 10 6.1 9.1 9.2
2008)
3 |Variable 3 (December 5, 10.3 9.7 5.7 11.7 9.4
2008)
Variable 4 3 3 3 3 3
Output (December 6, 6.9 7.1 8.5 11.0 5.6
2008)
Variable 1 (December 4, 9.4 10 6.1 9.1 9.2
2008)
Variable 2 (December 5, 10.3 9.7 5.7 11.7 9.4
2008)
4 |Variable 3 (December 6, 6.9 7.1 8.5 11.0 5.6
2008)
Variable 4 4 4 4 4 4
Output (December 7, 4.3 5.7 7.4 10.5 5.7
2008)
Variable 1 (December 5, 10.3 9.7 5.7 11.7 9.4

2008)
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Variable 2 (December 6, 6.9 7.1 8.5 11.0 5.6
2008)
Variable 3 (December 7, 4.3 5.7 7.4 10.5 5.7
2008)
Variable 4 5 5 5 5 5
Output (December 8§, 1.2 1.1 7.4 6.7 1.2
2008)
Variable 1 (December 6, 6.9 7.1 8.5 11.0 5.6
2008)
Variable 2 (December 7, 4.3 5.7 7.4 10.5 5.7
2008)

6 |Variable 3 (December 8, 1.2 1.1 7.4 6.7 1.2
2008)
Variable 4 6 6 6 6 6
Output (December 9, Unknown
2008) element -1.6 4 1.2 2.2

Software’ screenshot for meteorological forecasting example is shown on fig. 4.
As we can see the decision (forecasting) variable (-0.775333501597657) nearly equals
to exact value -0.7.

The forecasting question is complicated generally. Practice decision is based on
step-by-step approach frequently. For above meteorological example we can accept
forecasting value (-0.775333501597657) at December 9, 2008 in Vinnitsa city as real
value and then predict new forecasting value (table 3). For this prolongation P=7, M=4,
N=4. Software’ screenshot for meteorological forecasting example prolongation is
shown on figure5. As we can see the decision (forecasting) variable
(-0.384966634188361) nearly equals to exact value 1.0 (according to Ukraine hydro
meteorological centre estimation rules we obtained 100 % quality of forecasting in these
two last examples).

irarmi l=Es

Euclidean distance between main point and analogue number 11z 8,11085576552669 _ﬂ
Euclidean diztance between main point and analogue number 2 is 26,574 3086737664
Euclidean distance between main point and analogue number 3 iz 24, 7319863006527
Euclidean distance between main point and analogue number 4 iz 8 562708632669

Wweight [coefficient lambda] number 1 is 0171931 2628212423

Wizight [coefficient lambda) number 2 iz 0.39091 4436460747

"weight [coefficient lambda] number 3 is 036381 3442543751

Wieight [coefficient lambda) number 4 iz 0,125959492783073

Cantral sum of weights iz 1

Best multiplier value iz 0.044633933870783

Decision variable is -0,775333501 597657

" o

| B TEITATER |

Fig. 4. Software’ screenshot for meteorological forecasting example
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Table 3. Prolongation of meteorological forecasting example

K Analogue | Analogue | Analogue | Analogue
g‘ Variables and | Target object (city | 1 (city 2 (city 3 (city 4 (city
S outputs Vinnitsa, Ukraine) Kiev, Lugansk, | Kherson, | Chernigov,
H Ukraine) | Ukraine) | Ukraine) | Ukraine)
Variable 1 6.9 7.1 8.5 11.0 5.6
(December 6, 2008)
Variable 2 43 5.7 7.4 10.5 5.7
(December 7, 2008)
6 |Variable 3 1.2 1.1 7.4 6.7 1.2
(December 8, 2008)
Variable 4 6 6 6 6 6
Output (December -
9,2008) 0.775333501597657 -1.6 4 12 2.2
Variable 1 43 5.7 7.4 10.5 5.7
(December 7, 2008)
Variable 2 1.2 1.1 7.4 6.7 1.2
(December 8, 2008)
7 |Variable 3 -
(December 9, 2008) |0.775333501597657 -1.6 4 12 22
Variable 4 7 7 7 7 7
Output (December| Unknown element
10, 2008) 0.1 1.1 2.5 2.3
rFormt =[Ol

Euclidean distance between main point and analogue number 11z 9 52860005148216
Euclidean diztance between main point and analogue number 2 = 3368837921 70506
Euclidean distance between main point and analogue number 3 iz 33, 9786075331149
Euclidean distance between main point and analogue number 4 iz 10 4732058563705

-

Weight [cosfficient lambda) number 1 iz 010868861 9474097
WwWeight [coefficient lambda] number 2 is 0,384268770820278
Weight [cosfficient lambda) number 3 iz 0,.387579280376373
WWeight [coefficient lambda) number 4 s 0,113463323323262
Cantral surm of weights iz 1

Best multiplier value is 0,0426739983218125

Decizsion wariable is 0. 3843666341 33361

o o

F EETETAT AR |

Fig. 5. Software’ screenshot for meteorological forecasting example prolongation

The (5)-(7) analogues complexing algorithm we can meet on practice frequently
— for example increasing/decreasing time series forecasting.
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CONCLUSIONS

This paper presents the basic analogue complexing inductive method

fundamentals which are not well documented in literature. Classical analogue
complexing GMDH algorithm is illustrated on the basis of Fibonacci numbers,
geometric series and short-range meteorological prognosis.
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HNCIOJBb30BAHUE AJITOPUTMA KOMIIVIEKCUPOBAHUSA
AHAJIOI'OB B DATA MINING

Jmutpuii 3y6oB, Butammii Yasmun, Asnexkcanap I'opOyHos

AHHOTanms. PaccMOTpeH BOIPOC MCIOJIb30BAHUS METOJA KOMILIEKCUPOBaHUs aHaioroB B Data Mining,
KOTOPBI B HACTOAILEE BPEMs HENOCTATOYHO IOJHO OCBEILEH B OTEUECTBEHHON M 3apyOeXHOMH JIHMTepaType.
IIpuBeneHs! MpUMepbI BBIYUCIEHNS HEU3BECTHBIX 3HaueHUH urcen PuboHau4M, reoMeTpUIECcKoi mporpeccuu
MU KpaTKOCPOYHOIO IpPOTHO3a TEMIIEpaTypbl BO31yXa, KOTOPBIE COOTBETCTBEHHO OTPAXKAOT aJJAUTUBHOE,
MYJIBTUIUIMKATUBHOE U aJIUTUBHO-MYJIbTUIUIMKATUBHOE B3aUMOJEHCTBUE apr'yMEHTOB. AHAJIN3 IIOTYy4YEHHBIX
Pe3yIbTaTOB IOKA3bIBAET JOCTATOYHYIO aJleKBATHOCTh BBIYUCIICHHBIX U (JaKTHIECKUX 3HAYCHHUIL.

KaioueBble ciioBa: KOMIUIEKCHpOBaHUE aHanorop, MI'YA, mporHos, yucia PuOOHAYYH, T€OMETPHYECKas
porpeccHs, METeopOIOrHsl.
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MODELING OF PENSION SYSTEMS EVOLUTION

Vitaly Danich', Larisa Yakimova’
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Donbas State Technical University

Summary. The model of the stages of the pension evolution is based on the historical economical analysis of
the evolution of the national pension systems of the developed countries. The realization of the model for the
description of the pension systems evolution in Ukraine is presented here. The model of the pension reforms
in the three-dimensional coordinate system is developed: degree of allocating funds, degree of government
participation and degree of actuarial fairness. The vectors of reforms in the countries with the transitional
economics are determined.

Key words: pension system, evolution, model, reform.

INTRODUCTION

According to the internal market and taxation commissar of the European Union
Frits Bolkestein, present-day Europe deals with “the delayed action pension bomb”
[Thatcher 2003]. The mass demonstrations against the pension reforms in France and
Greece in 2010 became the confirmation of these words. In Ukraine the pension reforms
are declared, though they are still restrained at the government level, as a politically
non-popular measure. Nevertheless, the pension crisis caused by both the phenomenon
of “population aging” and “institutional aging” of the national distributional pension
systems forces to take some urgent measures. At that, it seems there are no painless
ways out of the pension deadlock. This requires the knowledge of common laws and the
stages of the pension systems evolution as well as the general ways of their
development. The understanding which stage the pension system is on will allow to take
timely strategical decisions in the sphere of pension reforming. The problems of the
pension systems development are considered in [Banks and Emmerson 2000, Barnes
and oth. 2008, Chawla and oth. 2007, Disney and Whitehouse 1999, Gaidar 2003,
Holzmann and Hinz 2005, Mayhew 2001, OECD 2009, Piggott 2007, Roik 2008,
Whitehouse 2007]. But the formal, model side of the evolution, and it is only it that can
serve the basis for forecasting and selecting the best variants of the development, are
avoided by the researchers.
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RESEARCH OBJECT

The aim of the given paper is to build up the model of the stages of the pension
systems evolution as well as the model of pension reforms based on the historical
economical analysis of the national pension systems of the High-income OECD
Countries and the countries with the transitional economics.

RESULTS OF RESEARCH

The socio-economical nature of pension has a dual character: on the one hand, it
is the indemnity for the lost earnings, on the other hand, - it is the assistance to those
who are in need. This is presented by two basic models of pension provision:
continental (German) model (model of Bismarck), Anglo-Saxon model (model of
Beveridge).

Historically, the first government pension system for all working population was
created by the German chancellor Otto von Bismarck in 1889. Bismarck created the
system of the obligatory pension provision for all working population as a redistributive
system which was called Pay as YOU Go — PAYG. It means that pensions for current
pensioners are financed by current workers by means of the insurance payments and
their redistribution while the government guarantees financing pensions for future
pensioners at the expense of future workers. In this way the principle of generation
solidarity or the social contract of generations is realized.

The pension systems of the Anglo-Saxon model (now called “model of
Beveridge” after the English economist William Henry Beveridge who developed the
doctrine of social insurance in 1942) were created in Denmark in 1891 and in New
Zealand in 1898. The Anglo-Saxon model is based on the principle that any person,
irrespective of his economical activity, has the right for the minimum provision in his
old age, and is based on the law of poor people: pensions are paid from the mutual tax
income for people in need only.

So for the moment of the pension systems introduction, the right to obtain
pension was given to: first, to persons of not younger than 70 years old who paid
pension contributions, second, to persons not younger than 70 years old who went
through the poverty control.

In the following years, model of Bismarck was introduced in the continental law
system countries (except Netherlands) and in Finland, while model of Beveridge — in
the countries of the Anglo-Saxon law system, Scandinavian countries (except Finland)
and Netherlands. The further evolution of the pension provision, however, is
characterized by gradual convergence of these models. Some guarantees of the
minimum pension not dependent on the previous contributions are introduced into
Bismarck pension insurance models. The neediness control is abolished in the Anglo-
Saxon models of government guarantees and in addition to equal minimum pensions the
system of obligatory social insurance is introduced.

Economical-historical analysis of the pension systems evolution in the
industrially developed countries in the 21st century showed [Yakimova 2009]: the
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national pension systems have undergone three waves of pension reforms which have
led to the basic models convergence.

The first wave of reforms refers to 50s - 60s of the 20th century and is caused by
the rapid economical growth the post-war economies and the favorable demographical
structure with small number of elderly people. So the reforms of the first wave may be
characterized by the increase of rights for pension provision as well as the pension
models convergence. For example, in Germany the assistance to those in need was
introduced, in Great Britain lord Beveridge introduced a three-level type of pension
system: the government secures the living minimum for the whole population, the
employer — professional earnings of the workers, i.e. compensation of the lost earnings,
while the worker himself provides the supplementary pension on a voluntary basis
[Mayhew 2001].

The second wave of reforms (early 1970s — late 1980s). Weakened by the energy
crisis the economies don’t withstand the load of the generous pension systems. Thus,
first, the conditions of getting pensions (the increase of pension age, length of service,
payments) became more rigid, second, the governments tried to transfer some part if
their responsibility for pension provision on the shoulders of the citizens themselves —
private accumulating pension schemes.

The third wave of reforms (the end of the 20th and the beginning of the 21st
centuries) is caused by the demographical crisis — the number of elderly people
increased dramatically. The distributive pension systems which presented themselves in
a good light in the young society failed in the elderly one. The further stimulation of
private accumulating pension provision, the increase of pension age and insurance
length of payments are observed.

But no measures taken by the governments in the period of the third wave of
reforms solve the problem. The demographical structure of the post-industrial society is
irreversibly changing — the load of the pension system on the economics is growing,.
The problem is aggravated by the economic crisis of 2008. So the reforms directed to
the reduction of the government pension expenditures take new turns, and it obviously
becomes possible to speak about the beginning of the fourth wave of reforms.

Thus, as a result of the evolution of the basic pension models, the national
pension systems are transformed, as a rule, into three-pillar: I pillar — mandatory
redistributive, II — mandatory funded, III — voluntary funded. The structure of the
pension systems, however, the level of government expenditures on pension provision,
pension behavior of people — all depend on the basic pension model. In the countries
which chose model of Bismarck, the load of pension provision mainly lies on the
government. The introduction of private accumulating programs, even stimulated by the
government, are coming into practice with much difficulty. For example, Rister-reform
in Germany [Guardiancich 2010] (the government stimulates by cash bonuses the
voluntary payments in the pension funds of 1-4% annual gross income) does not
actually find support among the public oriented towards the government paternalism.
As for the government expenditures on pension provision, one can observe the rapid
growth in these countries (fig.1), because just solid systems are extremely sensible to
demographical risks.
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Fig. 1. Public expenditure on pensions*
*Constructed by the author according to [OECD 2009].

So, forecasting the future dynamics of pension systems development, it is
reasonable to state that the failure of the idea of the solidarity distributive principle of
pension provision in the conditions of decreasing birth-rate, growing length of life and
individualization of the post-industrial society is inevitable. The future is with the
system where the responsibility for pension provision is diversified between social
partners: citizens, employers, government. At this, the government only provides social
assistance to those who are in need. The able-bodied people provide their old years
through corporative and individual accumulative programs themselves.

Thus, the carried out research makes it possible to determine the evolution of
pension systems as the process of its parametric and structural reorganization in time,
resulting in the form and structure which are qualitatively different from the previous
one. The change of the parameters and structure of the national pension systems is
caused by the change of the pension system load on the country’s economics, crisis
situations (economical, demographical, political), which can have both positive (rise)
and negative (recession) sign, being the push towards revolutionary changes. So, it is
possible to present the evolution of pension systems as several successive stages of
stability and crises between them, i.e. to describe it by the model of the type of
evolution stage models [Greiner 1998].

The indicator of a pension system development is not the length of existence, but
the burden of the pension system on the national economy. Crisis is the direct
predecessor of pension reforms. The evolution stage model, which is the example of the
German pension system, is given in fig.2.
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Fig. 2. Evolutionary model of the stages of pension systems (for example Germany)

It should be noted that, unlike the models of life cycle, in the stage models the
system doesn’t always go through all the stages and different successions of passing
through the stages are possible. This thesis may be confirmed by the evolution of the
pension systems of the former socialist countries — countries with the transitional
economics. For example, the pension system of Ukraine evolved from the government
official one at the beginning of the 18th century to the multi-level system with the non-
government distributive level for the whole population at the beginning of the 21st
century returning to the centralized distributive type in the period of socialism
[Yakimova 2010]. The basic pension model in Ukraine, as well as in other countries
with transitional economics, is model of Bismarck. The evolution stages of the pension

system of Ukraine are given in fig.3.
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Fig. 3. The evolution stages of the pension system of Ukraine
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Thus, pension reforms are the legal mechanism of the evolutionary transition.
The analysis of the reforms of the national pension systems [Holzmann and Hinz 2005]
allowed: first, to point out two types of pension reforms: parametric and structural
(system); second, to point out four types, which can be performed in three possible
directions, among the structural reforms: change of the mode of allocating funds, the
degree of the government participation and actual fairness (table 1).

Table 1. Classification of pension reforms

Parametrical reforms Structural(system) reforms

a) reforms aiming at b) the reform referring to the transition to the conventionally
changing the parameters | accumulating or point system (actuarially fair) with defined
of the system (pension contribution (DC) resulting in the change of pension structure

age, length of service, while the government control of the pension system and its non-
method of indexation, allocating character stay unchanged.
etc) but which stay c¢) the market conception of the reform foreseeing totally

unchanged structure of | accumulating system with defined benefit (DB) controlled by the
payment, government private sector.

control of pension d) the reform foreseeing accumulating government financing of the

system and its non- models DC and DB within the government control.

allocating (distributive) | e) the multicomponent reform, foreseeing diversification of

character. pension structure, pension system control and the order of
accumulation.

Hence, to formalize the process of pension reforms and to define the place of the
national pension system in this process, the area of pension reforms in a three-
dimensional system of the corresponding system of coordinates is built up (fig.4). The
given model makes it possible to present structural changes of the national pension
systems. The example is the evolution of the German pension system (fig.5): 1889 — the
creation of the government distributive system, the system is in point B. Till the end of
1950s the pension system remains in point B, since only some parametric reforms are
performed in that period. 1957 — plan of Wilfrid Shreiber — the pensions are calculated
individually with the account of the insurance length, payments, wages; the actuary
fairness of the system is growing and it passes to point B;. 1974 — the_voluntary
professional pension programs are introduced, that is the level of the government
participation goes down and the level of the accumulating component in the pension
structure increases. The system passes to point B,. 2002 — reform of Reister —
stimulation of private accumulating pension accounts, the further decrease of
government participation and the growth of the accumulating component. The system
goes to point B;. 2010 - 2030 — reforms of the fourth wave, the hypothetical transition
of the system to point B, with the minimum level of the government interfering in the
pension provision and the maximum level of allocating funds.
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Fig. 5. The evolution of the pension system of Germany

Pension reforms of the countries with the transition economics comprising,
according to the World Bank classification [Chawla 2007], 30 countries of Eastern
Europe and Central Asia (post socialist countries and Turkey) present particular interest.
At the beginning of 1990s all the pension systems were totally government distributive,
i.e. they were located in point B. Further reorganizations [Snelbecker 2005, World Bank
2009, Lindeman 2000] turn the pension systems in the direction of certain vectors or, if
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they are only parametric reforms, they stay in point B. For 2010 the sphere of reforms
for the group of the countries with transition economics looks like that presented in
fig.6.

Deg:ree of gnvemmen‘tL ; [By Albania, Armenia, Belaras,
involvesent Bosnia and Herzegovina, Tajikistan
| o
sy 2 Agerhaijan,
: 100% B __——Pp :
A Bulzaria, g === - i'Lszekistan
FYR Macedonia, i PPLg

i
H , Turk " |
bt ikt L=t |87 Georgia, Kyrgyzstan,
RN S e | oldova, Montenegro,
A i Aerbia, Turkmenistan,
ME ! Ukraine
1 1
&) Czech i .
Republic, . 'E L C >
Slovenia e =5 _-A00% Degres of actuarial
i b faitness
___________________ JI_ ?#E

i G Ry = &) Croatia, Estonia Latwia,
: Lithuania, Poland, Fomania,
Degree of funding ;_c) Kazakhstan, Kosovo | Bussia, Slovakia

Fig. 6. Vectors of reforms in transition economies

The optimum (according to Pareto) is apparently the transition to some point E of
plane CC'D'D — mixed multi-pillar pension system which rationally combines the
reorganized government actuarially fair component (I pillar), obligatory government or
private ones (II pillar) and voluntary private ones (III pillar) of the accumulation
scheme. It also foresees the availability of “zero” pillar which provides the social
pension to everyone who needs it. The World Bank recommends its member-countries
just this kind of pension system [Holzmann and Hinz 2005].

CONCLUSIONS

Thus, the Ukrainian actuaries are challenged by the following tasks: 1) to find the
coordinates of point E, i.e. the parameters of Pareto-optimum national pension system
which would be most financionally stable and would satisfy all the categories of
population to the most; 2) to determine the optimum trajectories and models of
transition from point F to point E, i.e. the parameters of Pareto-improving reforms
accounting the experience of the countries which completed the reforms in the direction
of vector € ; 3) to simulate the processes of distribution of funded pillars of the pension
system based on models of avalanche-like socioeconomic processes proposed in the
article [Danich 2010].
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MOJEJIMPOBAHHUE 3BOJIIOIIMA TIEHCUOHHbBIX CUCTEM

Buranuii lanuy, Jlapuca Sikumosa

AHHoTanmusi. Ha OCHOBE HCTOPHKO-3KOHOMHYECKOI'O aHalM3a 3BOJIIOLMU HALMOHAJIBHBIX IEHCHOHHBIX
CHCTEM MHJYCTPHAIBHO pa3BUTBIX CTPaH MOCTPOEHA MOJAENb CTaJUil 3BOIIOLUHM IEHCUOHHBIX CHCTEM.
PaccMoTpeHa peanm3aiys MOJENM IS OINMCAHMS DBOJIONHU IEHCHOHHOI cucreMbl YkpauHsbl. Ilocrpoena
MoJielb ITEHCUOHHBIX peopM B BHAE IIPOCTPAHCTBA pedopM B TPEeXMEPHOU CHCTEeME KOOPAHHAT: CTEICHb
GboHIUpPOBaHMS, CTCHEHb YJYacTUs TOCyJapcIBa H CTEHNEeHb AaKTyapHOH cripaBeqmuBocTH. OTpenencHbl
BEKTOPBI pe)OpM CTpaH C IMePeXOAHOH IKOHOMHUKOH.

KiroueBble c10Ba: IEHCHOHHAs CHCTEMa, BOJIIOLUS, MOJIEJb, pe(bopma.
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Summary. The principal approaches to organizing of the administration of industrial enterprises
were comsidered; industrial enterprises defined features that affect the administration, offered the
basic definition of administrative.

Key words: enterprise, administration, object and subject of administration, administrative
influence.

INTRODUCTION

Overall performance of the enterprise often depends not so much on the level of
management strategies, the ability to develop competent business plans, how much of
the executive discipline and clarity of the implementation of these plans. This
determines are important for responsibility centers, which are responsible for the plans,
programs and decisions. The content and nature of such centers are the responsibility of
the elements of the system of administrative management in the enterprise. It should be
noticed that in the practice of Ukrainian enterprises and scientific research conducted,
there is not enough attention for theoretical and methodological position, which provide
a high level of administrative control. Basically, the system of administrative
management in enterprises forms on the basis of empirical evidence of experience of
managers and do not always use all available opportunities and potential administration.
That's what the relevance of the problem determined in the article.

ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

The problem that is associated with the organization of administrative control are
considered mainly in the context of public administration. In most cases the issues of
administrative controls on industrial plants are presented as a helper in the manual on
the organization of management companies. There is not enough to have the individual
papers devoted to problems of organization of the administration and they are mainly
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represented by articles in scientific and journalistic compilations. Among the most
significant works where the organization of administrative management in the
enterprise is considered, we should mention the work O.V.Raichenko [5], I. Adizes,
B.Z. Milner [4], G.V. Latfulina [3].

In general, the issues, which are associated with the account of the features of
industrial enterprises in organizing the administration of them haven’t been adequately
studied and require detailed consideration.

AIM AND RISING OF RESEARCHES TASK

Aim and rising of researches task is to study the guidelines and campaigns,
determine the requirements and nature of administrative control in the industry.

BASIC DIVISION WITH RESULTS AND THEIR ANALYSIS

As a rule, industrial enterprises are the key elements for the construction of
regional socio-economic systems and solutions to common macroeconomic problems in
the state. Except the economic value of their performance it determines high socio-
political significance. The performance of large enterprises is the result of many factors,
both external internal environment.

Environmental factors are the sphere of public administration in order to create
favorable conditions for enterprises of this class based on their socio-political
significance. The factors of internal environment are more dependent on the actions and
decisions that are adopted and implemented the management of these enterprises [13].

There are the traditions and stereotypes, that the basic conditions necessary to
ensure effectiveness and efficiency of the enterprise are the solution in the field of
investment, innovation policy development and implementation of marketing strategies.
In this case, there are the contradictions between the efforts of the concentration of the
intellectual and the material resources for solving problems of this kind of results that
actually reach many businesses [11].

For large Ukrainian enterprises the weak link always was the implementation of
taken decisions, bring them to completion. This problem existed in the era of
administrative economy. This problem exists today.

Analysis of the causes and determinants, determining the lack of effectiveness, in
general, correct and informed decisions shows that basically it is due to an insufficient
level of organization processes to implement these decisions. Major problems arise in
meeting deadlines separate stages of work, strict compliance with the requirements for
content and quality of these works, coordination of performers. This situation often
arises from the fact that this set of questions has no clearly defined center management,
and distributed among multiple decision makers who decide them together with other
functional tasks. In this case, the problems of organized activities are not allocated as a
priority [7-12; 18-20].

In cases where the enterprises forms a strict system of accountability and the
distribution of authority to manage the processes of implementing the taken decisions,
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the administrators of these processes highlights, and the results achieved significantly
higher and at lower cost.

Many of the problems in the functioning of enterprises are defined so that
sufficient account of administrative tasks process of implementing decisions. Issues of
administrative controls are relatively new in the construction of control systems and
determining the functional content of the work performed. This is due to the fact that
quite often the actions of administrator identified with activities mainly in the regulatory
regime for emerging failures and problems [1].

Role, value and functions of the administrator in large enterprises are not
considered, practically not been studied. This is evidenced by the analysis of enterprise
standards, regulations on structural subdivisions, duties and responsibilities of managers
and other internal organizational and legal documents. In the scientific sphere, this
situation is reflected in the absence of regular publications, it is big enough, both at the
level of articles and on the level monographs. Overseas experience suggests just the
opposite. For most businesses, especially large ones, a key figure in the control system
is an administrator. This is reflected both in staffing patterns, and in the preparation of
administrative business processes [2]. Fairly well-known system of MVA, which is
aimed at training highly qualified administrators for leadership in business as a whole
and individual functional target areas related to management of large objects —
administrators in the field of marketing, operations, personnel management, logistics
activities, the administration of objects certain types and characteristics. This approach
determines the high stability of production and management processes, and their high
level of organization.

Implementing a similar approach for major Ukrainian industrial enterprises
requires not only changes in attitudes towards the role and significance of the
administrator at the level of mentality, but also build a special administrative
management system as a subsystem of enterprise management in general [9].

Content of the work and actions of administrator defines the essence of
administration, the correct understanding of its facilities and the nature of administrative
actions. In the literature there is no consensus regarding these definitions. The semantic
and morphological analysis allows offering as an interpretation of these terms, the
following provisions.

Administration management, in our opinion, it is set of processes and actions
associated with the organization, control and regulation of the conduct of a particular
object to its compliance with established regulations, goals and objectives.

Under the subject of the administration is understood the control center, whose
functions are executed by individual authorized persons engaged in the administration
process as a part of the overall activity, and as a separate activity with respect to a
predetermined object or process [8].

Under the object of the administration we should understand the position,
management or manufacturing structural unit, a separate business process that have
certain properties and characteristics. The task of the administrator is to use fuller the
features and the properties of an object that administered by taking into account existing
limitations in the current period.

Under the administrative action is understood a set of actions undertaken by the
administrator to ensure strict compliance with established regulations and the course of
the processes realized in the enterprise [3].
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The system of administration now implies the formation of the centers of the
administrative responsibility for implementing plans and guidance, and decision in
general in all subdivisions and on all types of works and processes being implemented.
The system should include centers along with the hierarchy of administrators providing
in terms of the information management, the regulatory support, the resource provision.

Another problem is the development of issues related specifically to the
informational and regulatory support of administrator’s actions. This will determine the
characteristics and content of the work and activities that administrator performs at any
level. This specificity is following [14-16].

At first, the administrator responds on arising deviations in the implementation of
any process or work, so the informational support should go in such mode, that
administrator has time to recognize an emerging issue, to prepare and to implement the
necessary actions to its removal till the moment of the crisis situation.

If the mode of operational management reacts to emerging crises, in the mode of
administration there is necessary to control signals on the brewing crisis situation. This
places special demands on the organization of the informational security, the building of
communicational network within the administration. These requirements include the
following:

systematization of the microscopic processes and actions of the perpetrators, who
are the micro objects of the administration;

identification and systematization of the work and the administrator’s actions
with respect to each of the micro objects ;

definition of the requirements for quality and quantity of the information on each
type of works and actions of the administrator;

formation of the necessary informational base in accordance with the
requirements of the administrator.

The implementation of this algorithm of action requires special studies, a clear
structuring of administrator’s actions and behavior of the objects of administration.

This is certainly a very laborious kind of preparatory work, but the results of
these studies can be used for enough long period of the time and allows avoiding the
excessive information and costs associated with its acquisition, to provide conditions for
the most effective actions of the administrator and thus put into practice proactive anti-
crisis management. Prevention of the possible losses makes it economically feasible and
necessary to conduct this kind of preparatory work only on the prevention of crises [4-5].

The second set of tasks associated with building of the system of administrative
management in the enterprise is the task of forming the legal framework of
administrator’s action. This legal and regulatory framework should be based on
delegated of the sufficient authority of administrator in using and maneuvering of all
kinds of the resources: labor, material, information, production. The administrator
should have the authority to intervene in the content and nature of the actions of the
performers and to change them if necessary.

Only with the help of this approach may provide administration in real time.
Otherwise, if the administrator has to spend time matching his actions with the leaders
of the objects and managers of various works, there is a high probability when
administrative actions can be late. In this case, the administrator will have to deal with
the prevention of crises, and with their removal, due to large losses for the company as a
whole.
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This is especially actual and important for large industrial enterprises. The role of
Administrator in such enterprises allocates in a separate post. The system of
administration is multilevel. In large enterprises, there are usually complex linear
functional relationships, which complicate the interaction between managers and
performers. Therefore, administrators must have clear plenary powers and abilities to
implement its actions.

In small and medium-sized enterprises, this problem is not so acute in connection
with the fact that one person combines the functions of a manager, an administrator and
a functional specialist. As the scale of these functions are separate and require
appropriate regulatory and legal support [11].

Forming the legal framework it is necessary to consider a relatively short life of
the cycle of legal documents drawn up, since they are mainly oriented to the current
situation in the enterprise. The change of the situation due to the action of any factors
internal or external environment determines the appearance of discrepancies in existing
legal instruments for the administration and the requirements for the administrator. The
greater the change in the situation, the higher the aging of the documents and the urgent
need of modernization or replacement. This determines the feasibility of continuous
monitoring of the conformity of the rights and powers of the administrator of certain
documents in force and changes in requirements due to his dynamic changes occurring
in the enterprise.

Thus, the construction of a system of administrative management in industrial
plants requires the solution of the complex work associated with both the definition of
objects and subjects of administration, the formation of subsystems for the activity of
administrators, as well as internal mechanisms for monitoring and adjusting the system
of administrative management to the enterprise environment, which vary. Organization
of the administration of industrial enterprises should be based not on someone else's
experience or stereotypes, but on the basis of real features on the main key areas of their
activities. This necessitates the development of special methods and techniques of
constructing a system of administrative management, more research on this issue.

CONCLUSIONS

The role and the importance of industrial enterprises for the economic and socio-
political situation, both in the regions and in the country as a whole, determines the need
for detailed study and development of the whole complex of issues that connected with
the administration of their activities.

Building of a balanced workable system of administration, particularly the
processes occurring in the large industrial enterprises, taking into account, is one of the
key conditions for the stability of their position and success in competition.

Constructing the system of administration must consider not only the basic
direction of its activities, but also the status of all internal processes to create the
conditions for the success of managers at all levels, the ensuring of coherence and
coordination of their actions. It allows with a minimum to improve the performance of
enterprises and their characteristics both current and investment expenditures
significantly.



106 Grigoriy Dibnis

REFERENCES

Ansoff H.I., 1984.: Implanting Strategic Management. Prentice-Hall, p. 206-211.

Bybnov S.A., 2008.: Process’s management of the company. Corporate management, 02.06.

Bysugin A.V., 2000.: Effect Management: Student. AM: Finpress, 1056 p.

Chase Richard B., 2008.: Manufacturing and Operating Management. M.: Publishing House

"Williams", 1184 p.

5. Danich V., 2010.: Modeling of avalanche-like socioeconomic processes. Teka. Commission
of motorization and power industry in agriculture Lublin university of technology Volodimir
Dal East-Ukrainian national university of Lugansk.Volume XA. Lublin, p. 78-91.

6. David H. Meister. 1993.: Managing the Professional Service Firm. New York: The Free
Press, p. 498-522.

7. Dibnis G.I. Romahova O.A., Derjak N.A. and others, 2009.: Theory and practice of business
administration: a training manual. Lugansk: Knowledge, 488 p.

8. Drucker P.F., 2005.: Management: Tasks, Responsibilities, Practices. Harper Business, p.
117-186.

9. Eliferov V.G., 2005.: Business-Processes: Regulation and management. Moscow: Infra-M,
319 p.

10. Fitzsimmons J. and Fitszimmons M., 1994.: Service Management for Competitive Advantage.
New York: McGraw-Hill, p. 319-320.

11. Galloway L., 2002.: Operating Management: Principles and Practice. Peter, 320 p.

12. Gordeev M., Sobolev N., 2003.: Regular management. Director-INFO. Ne 10. Mode access to
Phys.: http://www.directorinfo.ru.

13. Grigoriev L., Makarevich M., Gorelik S., 2010.: Management of notes: Technologies of
building companies. M.: Alpena Publishers, 692 p.

14. Tvanitskii V.L., 2010.: Regular management: The issue of the content term. Medyaskop, Ne 1,
p.17-24.

15. Latfullin G.R., 2006.: Organization Theory. St.Peter, 395 p.

16. Milner B.Z., 2007.: Organization Theory. M.: INFRA-M, 797 p.

17. Myrotyn L.B., 2003.: The logistics Administration. Moscow: Exam, 480 p.

18. Raichenko A.V., 2008.: Administrative Management. M.: INFRA-M, 384 p.

19. Porshnev A.G., Rumyantseva Z.P., Salomatina N.A., 2003.: Organization Management. M.:
INFRA-M, 716 p.

20. Thompson A.A., Strickland A.J., 1998.: Strategic Management: Concepts and Cases. 10th ed.

McGraw-Hill, p. 275-348.

PO

NPOBJIEMbI AIMUHUCTPATHBHOI'O YIIPABJIEHUS
HA INIPOMBIIIJIEHHBIX NPEAINPUATUAX

I'puropnii Inéuunc

AnHoTanus. PaccMoTpeHB! IPHHIMIHAIBHBIE TOAX0/bI K OPraHH3aIiy aAMHHUCTPAaTHBHOTO YIPABICHUS Ha
MIPOMBIIIIEHHBIX TIPEINPUATHSIX, OHpENETIeHbl OCOOEHHOCTH HPOMBINIICHHBIX IPEANPUATHH, KOTOpHIe
BJIUSIOT HA aIMUHUCTPUPOBAHHE, IPEATI0KEHbI OCHOBHbIE Te()HHHUINY aAMAHUCTPATHBHOTO YIIPaBICHUSL

KiioueBble ¢10Ba: NPOMBINIJICHHOE MPENpPUATHE, aJIMUHHUCTPATHBHOE YIPABJIEHHE, OOBEKT M CYOBEKT
aJIMUHUCTPUPOBAHUS, aIMUHUCTPATUBHOE BIUSHUE.
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Summary. There have been analyzed five general domains of “best practice” in distance education programs
application. With the consideration of distance education specifics in Eastern Europe there have been worked
out the nine basic domains applicable regardless of the home institution. The advantages/disadvantages of
these domains are observed.
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INTRODUCTION

Distance education programs abound in higher education, particularly in degree
programs in undergraduate education, and in certificate and graduate programs in
education and business. Currently, about 56% of all regionally-accredited colleges and
universities offer courses or degree/certificate programs through distance education and
learning models.

Three terms are relevant to work of the Task Force: distance education,
electronically-mediated education, and distributed education. They are defined as
follows:

e Distance education is defined as a formal educational process in which the
majority of the instruction occurs when student and instructor are not in the
same place. Instruction may be synchronous or asynchronous [9]. Distance
education may employ correspondence study, or audio, video, or computer
technologies.

o Electronically-mediated education covers a wide set of electronic applications
and processes such as Web-based learning, computer-based learning, virtual
classrooms, and digital collaboration. It includes the delivery of content via
Internet, intranet/extranet (LAN/WAN), audio- and videotape, satellite
broadcast, interactive TV, and CD-ROM [22].

o Distributed education is the application of electronically-mediated instruction
to students in traditional residential programs and programs or courses of
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instruction in which students and instructors are separated by time and/or
distance.

RESEARCH OBJECT

Presently, there is a paucity of literature on distance education models and little
more on the use of electronically-mediated education. In fact, professional education is
at the early stages of engaging in either distance education or electronically-mediated
education as defined above. From this perspective, further advancement in each of these
areas of pedagogy will enable the profession to meet several challenges.

1. It would increase access to professional education and training among those
for whom this is not currently available, e.g., to “place-committed” individuals located
in isolated rural, frontier, and off-shore locations, as well as those who simply prefer
this option.

2. It would allow electronically-mediated education to be used as a resource to
upgrade the quality of traditional residential programs. For example, instruction in
didactic courses might be improved by using an on-line platform to post lecture notes
which have hyperlinks to full-text journal articles. Another example: using chat rooms
and electronic bulletin boards to help integrate the diverse training experiences of
advanced students on their internships. This challenge would come under the heading of
“distributed education,” as defined above, and in its most ambitious form would involve
pedagogical efforts to match the goals of specific parts of the curriculum to the
available and emerging technology.

These essentials are as follows:

1. That education is best experienced within a community of learning where
competent  professionals are actively and cooperatively involved with
creating, providing, and improving the instructional program.

2. That learning is dynamic and interactive, regardless of the setting in which it
occurs.

3. That instructional programs leading to degrees having integrity are
organized around substantive and coherent curricula which define expected
learning outcomes.

4. That institutions accept the obligation to address student needs related to,
and to provide the resources necessary for their academic success.

5. That institutions are responsible for the education provided in their name.

6. That institutions undertake the assessment and improvement of their quality,
giving particular emphasis to student learning.

7. That institutions voluntarily subject themselves to peer review.

RESULTS OF EXPERIMENTAL RESEARCH

Distance education can be employed across the spectrum of learning
communities to provide training to place committed individuals and to enhance
traditional educational programs. There already exist five general domains of “best
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practice” in reviewing distance education programs and institutions. These domains
were initially developed by the Western Cooperative for Educational
Telecommunications (in 2000). A review of the literature suggests further delineation of
relevant categories may be useful. What follows is a distillation of the extant
information related to distance education, organized into nine domains:

(1) Access; (2) Learning Community; (3) Faculty Support; (4) Student Support;
(5) Curriculum and Instruction; (6) Evaluation and Assessment; (7) Institutional
Context and Commitment; (8) Facilities and Finance; and (9) Library and Learning
Resources.

Domain 1: Access

e Programs implementing technology-supported, distanced delivery provide

evidence of careful attention to the issue of accessibility.

Access issues include barriers that may be physical, cultural, linguistic, temporal,
geographic, sociopolitical, sociocultural, socioeconomic. The use of technology is often
seen as expanding access to education or services [12, 20]. In fact, this is seen as a
primary benefit of distance education [17, 18]. The range of delivery systems, training
models and learning activities has dramatically increased with the introduction of
various forms of technology, particularly those that facilitate interactivity [13, 14].
Changes in the quality and availability of technology, such as reduced cost of hardware
and software and increased availability of Internet and variability of bandwidths,
continues to make internet-based delivery more accessible to a wider population [8, 13].

Technology offers the possibility of overcoming some of the limitations of the
traditional classroom environment [5, 12]. In many cases, technology can increase
access for rural and other traditionally underserved populations (e.g., those facing
barriers of time, distance, physical disability) [14]. However, limits to accessibility that
arise from the use of particular technological platforms may also be a useful
consideration. Finally, technology may increase access for non-traditional groups such
as Army University Access Online (AUAO), which provides access to education for
enlisted soldiers across the globe.

The matches between the nature of the student population, student demographics
and the technological platforms selected are important. General factors to be considered
include age, cultural and socioeconomic background, experience and learning. The
demand for training comes increasingly from non-traditional students, who may be
working or balancing family and other demands with education. Therefore the
importance of the program components, and the technologies employed, gains
importance. For example, rural populations are limited by access to telecommunications
services. Some ethnic minority populations have lower rates of access to computers and
internet services. Persons with disabilities face additional barriers to the use of certain
technologies.

Domain 2: Learning Community

o Facilitation of interactions in the learning community relies on the
delivery method and technologies employed.

The challenge is to ensure that the "interactive experience that are the hallmark of
[graduate] education are integrated in the delivery"[12]. The relationships between
instructor and learning and levels of interaction can, in fact, be enhanced by
technologically mediated distance delivery. Faculty hold a more positive view of
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distance courses and give those courses higher ratings when the degree of student
interaction is higher. "The importance of appropriate interaction (synchronous or
asynchronous) between instructor and students and among students is reflected in the
design of the program and its courses, and in the technical facilities and services
provided" [7, p.7].

Domain 3: Faculty Technical Support

e Reasonable efforts are made to ensure the competency level of faculty and
instructors to offer quality services through the methods of delivery and
technological platforms selected.

Many authors feel that faculty must be provided with an orientation to distance
learning, technology training, and on-going technical support [7, 12, 23]. Currently, no
standard of competency exists for distance education faculty, but specific faculty skills
in program design and delivery, technology application, evaluation, etc. are
presupposed to be obligatory. In any case, the academic institution shares in the
responsibility for provision of continuing faculty education and training to build
proficiencies related to the model of distance education in which faculty will be
involved and the technologies they will be using.

o Financial, human, and systems resources influence the choice of delivery

models and technological platforms.

Additional funding may be needed to support the technological infrastructure and
increased demands of advanced learning technologies. These pressures may occur at the
faculty, departmental and institutional level. The costs of incorporating distance
education may vary; significant up-front, capital investment may be required.
Sustainability rests on cost-effectiveness and other economic implications. The
equipment and technical resources to support distance education create a complex
system. Some system elements include: (a) transmission (phone/cable, rate,
compression standards, radio frequency, carrier); (b) network support (hardware,
software); (c) data storage; (d) specialty equipment [22]; (e) server capacity; (f)
scalability; (g) down time; (h) system robustness; and, (i) maintenance, monitoring and
repair.

Technical support staff and web-based development are needed to support
distance delivery of online curriculum and programming. Colleges and universities
currently have fewer IT support staff than is necessary to cope with all the volume
of information. Faculty support services facilitate the application of technologies
and distance learning processes [2, 3, 8]. Support for faculty include technical,
design, and production functions such as web designers, database managers,
graphic designers, instructional designers.

o Attention is given to the changing roles of faculty in distance delivery, the
demands that technology places on faculty time and resources, and to
appropriate faculty compensation.

While many thought that distance delivery would increase the reach and capacity
of faculty for teaching, it was quickly noted that the degree of interaction between
faculty and students is typically greater for distance-delivered than for traditional
courses [12]. Moreover, in many settings, and particularly for those managing transfers
of teaching technology from traditional means to distance delivery, faculty roles are
expanded to include being content experts, curriculum design, project managers, etc.
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The demands on faculty time are therefore increased and it is appropriate to compensate
for faculty effort in some way (course release, etc.). Usually, one of the primary
concerns for faculty is that they will do more work without appropriate compensation
[17]. Workload, class size, compensation, intellectual property, merit and promotion
review issues continue to be unclear and ought to be addressed.

Domain 4: Student Technical Support

o Technical requirements are made clear to students before they enroll; and
support services are provided to students in their use of distance education
technology.

Many authors feel that there ought to be a specified set of minimum hardware,
software, and operating system requirements for technology-based distance programs
[7, 12, 23], although it is likely that individual programs or organizations will have
differing minimum requirements. There are no strong movements at this point
suggesting that national standards be implemented. For example, specific technical
requirements will depend on the nature of the learning technologies employed. While
the requirements may vary from program to program, it is appropriate for students to
have full informed consent regarding the technical aspects of programs in which they
enroll and be made fully aware of the implications of technological systems failures to
their course/program success.

e Reasonable efforts are made to ensure competency among students with

respect to the methods of delivery and technological platforms selected.

Many authors have called for technology-based distance programs to have
standards for computer literacy for students [7, 12, 23]. Client proficiency with
technology is critical to effective service as computer-mediated learning requires special
skills of students and more sophisticated technical support if students are to interact
fully.

e Reasonable technological support services provided to students in the
program/courses to ensure continued ease of access to curricular materials
and instructional/learning processes.

To succeed in their studies, students should be provided with up-front training or
practice sessions (prior to starting the course), as well as continued tech support [17]. In
addition, it is useful to provide student support to facilitate comfort with the
technological platform and provide direction for trouble shooting technological
problems that arise. Appropriate student support might have a variety of characteristics
including information that address each educational technology hardware, software, and
delivery system required. Additionally, it is important for all students to have "equal
access" to required technologies - including 24 hour support. Help desk services are
viewed as important, with attention paid to evening and weekend access and various
time zones to accommodate non-traditional students. Many questions could be answered
through a FAQ (frequently asked questions) document or service as it related to distance
access. In fact, providing adequate user support is one of the top challenging facing
colleges and universities in distance education. Finally, student support for distance
education requires unique considerations. Appropriate services must be available for
students of electronically offered programs, using the working assumption that these
students will not be physically present on campus (e.g. services related to registration,
testing, financial aid, academic advising, access to grievance procedures, labs, library etc.).
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Domain S: Curriculum and Instruction

e Programs implementing technology-supported distanced delivery describe
the links between choice of technological platform and the learning
objectives of the program.

It is important to have evidence that the type of instructional or learning activities
envisioned can be reliably and effectively delivered through the platforms selected [7].
This is especially important in the context of higher education’s increasing emphasis on
student learning outcomes as the basis for program evaluation. For example, courses
and programs are to be judged on "their learning outcomes, and the resources brought to
bear for their achievement, not on method of delivery" [7, p. 3]. The learning goals and
desired outcomes guide the selection of technological platforms and other instructional
strategies not the other way around. Different forms of technology offer different
advantages and disadvantages and effective matching depends on learning goals,
instructional purpose and learner needs. Unless careful attention is paid to the selection
of appropriate models for delivery and technological platforms, there is a risk that the
technology itself becomes the driving force in change.

When planning programs, the questions arise around the best mode of delivery
for the various elements of a given educational program. Rather than a single one,
“best” mode of delivery, there often will mean incorporating a mix of technological
media to support the various curricular or student development goals. There does not
seem to be a single clear answer to date about which technologies are most suited for
the delivery of which services [21].

Delivery model viability needs to be assessed by qualified professionals with
appropriate expertise and with attention paid to student learning outcomes. Instructors
have the additional burden of understanding the legal and regulatory requirements of the
jurisdictions in which they operate; e.g., requirements for service to those with
disabilities, copyright law, state and national requirements for institutions offering
educational programs, international restrictions such as export of sensitive information
or technologies, etc. Mechanisms for ongoing evaluation of the suitability of any
program applied are important, and can include the human, as well as the technological
aspects of use. Evaluations can benefit from including qualitative and quantitative
information, as well as outside reporting mechanism. Effectiveness studies demonstrate
the application to a local, or service, area enhance the applicability of programs and
evaluations. Additionally, ongoing quality assurance and quality improvement protocols
with appropriate local control and ongoing mid-course evaluations resulting in
appropriate mid-course adjustments can be helpful.

Domain 6: Evaluation and Assessment

o Regardless of delivery method, programs are dedicated to identifiable

standards that guide assessment of student learning and any impact on
program structure and pedagogy that arise from technological innovation.

As noted above, there has been a shift in accreditation emphasis from resources
and process of education to outcomes of student learning as the basis for program and
institution evaluation [10]. This represents a substantial challenge to the process of
setting and applying quality standards. They need at once be clear enough to guide
evaluation, yet broad enough to accommodate a variety of models and innovative
approaches to training. Regardless of how standards are set, ideally, they allow for
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desired outcomes to be achieved while encouraging innovation in instructional
approaches, methods of reaching students, and training goals and objectives. Moreover,
a good assessment represents a comprehensive evaluation of the learner, requires
standardization of content, process, faculty competence, and careful documentation
throughout the learners’ tenure.

The issues of quality assessment in distance education are best addressed within
the broader context of technology advances that can potentially enhance and change
professional education regardless of context. Many of the same validity and reliability
issues that arise in psychological testing also arise in assessment of learners. Several
issues bear particular attention. First, there is the issue of plagiarism. Plagiarism is not
new, and in fact, is a venerable partner for most faculty and supervisors. However, the
advent of technology has made plagiarism easier to accomplish, particularly the
combination of computer generated “cut and paste” with the access to information that
exists on the World Wide Web. While there are no foolproof methods to prevent
plagiarism, vigilance its enhanced potential is worth noting. Furthermore, technical
measures can assist in ensuring copyright infringement does not take place for materials
placed on the web [13].

A second issue that bears addressing is also a perennial issue in teaching and
training situations; authentication of the learner. This issue is fundamentally no different
in an electronic environment than it is face-to-face. It is important to verify that the
person who claims to be engaged in an activity is the person who is actually completing
the activity. There are multiple methods for accomplishing this, with a growing number
of options which requires authentication of people viewing confidential records. Many
use proctored tests such as used in testing centers.

Finally, there is a great concern about data security. Data security, which is
closely linked to authentication, is important both in health care and in training settings.
Neither patient nor learner wants to worry about the privacy of their information.
Measures to identify system users and control levels of access are very popular.

Domain 7: Institutional Context and Commitment

o The institution’s administrative structure, policies and procedures, and

interdepartmental communications provide a supportive system for distance
delivery of online curriculum and programming.

A "sufficiently robust systems" [12, p. 24] and support collaboration between
administrators, faculty, technical experts, departments, etc. enhance the potential for
developing programs provides a list of some of the potential roles of university internal
organizational structures listing the technological systems that may need to be
developed / supported. Appropriate policies and procedures help ensure that the
technical infrastructure remains up-to-date.

Domain 8: Facilities and Finances

o The delivery model and supportive technologies employed benefit from

remaining as consistent as possible, with care taken to minimize the impact
of change on students and faculty.

There are benefits from platforms remaining as consistent as possible across
courses or programs [7]. Where change in courseware and other technological platforms
is required, having a processes in place to familiarize students and faculty with the new
technologies reduce the negative aspects of the transitions. In addition, faculty
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education on new or upgraded technologies, prior to its introduction to students, has
benefits.

o Confidentiality and integrity of student records and other program and
course materials is ensured. Electronic security measures are in place to
address issues of reliability, privacy protection, safety, and security.

Security and confidentiality issues raised by Reed, McLaughlin, and Milholland

[19] apply also to the confidentiality of student records and other electronic security
issues. There is a need for documented technology plan that includes electronic security
measures to ensure both quality standards and the integrity and validity of information.
The importance of secure, private, and confidential transmission of data is of vital
importance. Additionally, it is important to assure the reliability of the technology and
adequacy of back-up systems in the case of some level of systems failure.

Up-to-date aspects are the issues of client and practitioner safety, which may be
particularly important in cases where teaching involves working with clients or patients.
As with other areas, it is important for students to have full informed consent and be
provided information about the implications of technological systems failures to their
course/program success.

Domain 9: Library and Learning Resources

e Programs have appropriate and comparable access to instructional/learning
support services including library facilities, research resources, bookstore
services, registry services, counseling / advising, and other resources is key
to successful student activities.

To date, however, there is no specific definition of “appropriate and comparable
access” as compared to traditional libraries, but it would not be uncommon for
resources to include a "virtual library" [17]. On the other hand, traditional libraries
increasingly expand their holdings through access to electronic media including
databases, electronic books and documents, as well as Internet tools. In some cases,
such as searchable databases, the electronic versions of the information is superior to
the traditional print versions. One important caveat is assuring that staff are trained in
distance library techniques. As with most electronic resources, it is important that
resources be "scalable and [there is a] viable strategy for making information resources
available" to distance learners [18].

CONCLUSIONS

The institution assures adequacy of technical and physical plant facilities,
including appropriate staffing and technical assistance, to support its electronically
offered programs.

The internal organizational structure that enables the development, coordination,
support, and oversight of electronically offered programs will vary from institution to
institution, but ordinarily will include the capability to:

o facilitate the associated instructional and technical support relationships

o provide the required informational technologies and related support service

e develop and implement a marketing plan appropriate for target student

population
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10.

11.

12.

13.

14.

15.

16.

provide training and support to participating instructors and students

assure compliance with copyright law

contract for products and out-source services

assess and assign priorities to potential future projects

assure that programs and courses meet institution-wide standards

maintain appropriate academic oversight

maintain consistency with the institution’s academic planning and oversight
functions

o assure the integrity of student work and faculty instruction.
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IIYTH NOBBIINEHUSA S®PEKTUBHOCTHU
MNPOPECCUOHAJIBHO-OPUEHTUPOBAHHOI'O
JUCTAHIIMOHHOI'O OBPA30OBAHUS

Baunepnii Iaquyes, Upuna bypuesa

AnHortanus. [IpoaHanu3upoBaHbl IATh OCHOBHBIX NPHUHIUIIOB «HAHMITy4IleH HPAKTHKH» B IPHMEHEHHU
IpOrpaMM JAWCTAaHIHOHHOTO oOpazoBaHusa. C yuéroM chenu(UKM IHCTAHIMOHHOTO 00pa3oBaHHA B
Bocrounoii EBpome pa3paOoTaHbl [A€BATh OCHOBHBIX IIPUHIMIIOB, KOTOpBIE CIIAyeT IPHUMEHATh BHE
3aBHCHMOCTH OT TOr'0, KaKoii By3 MpejiaraeT JaHHYIO IporpamMmy. PaccMOTpeHBI TpeuMyIiecTBa/He0CTaTKN
9TUX NPHHIIUIIOB.

KiaroueBble  cJ0Ba:  JMCTAHIMOHHOE  00pa3oBaHHe,  HIEKTPOHHO-OIMOCPEIOBAHHOE  OOpa3oOBaHUE,
pacrpenenéHHoe oopa3oBaHue.



TEKA Kom. Mot. i Energ. Roln. — OL PAN, 2010, 10D, 117-121

USERS AUTHENTICATION MEANS ANALYSIS
IN DISTANCE LEARNING SYSTEMS

Valery Dyadychev, Andrey Kolesnikov

Computer Sciences Chair, Computer Sciences Department
Volodymyr Dahl East Ukrainian National University

Summary. The main ways of personality authentication by means of voice biometrics as the method of the
learner recognition in distance learning systems are considered. The advantages and disadvantages of such
authentication means are pointed out. Their comparative analysis with other biometrical systems is provided.
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INTRODUCTION

Distance learning is a new specific form of education that differs a little from
regular full-time and correspondence courses. It provides other means, methods,
organizational forms of education, some other forms of teacher-student interaction.
Nevertheless, like any other form of education it has the same composition [4-7].

RESEARCH OBJECT

The advantages of distributed distance learning are determined by its new
functions, increasing the possibilities and quality of providing educational services to
students, distributing it within different market sectors and territories, as well as using
the system of flexible continuous education, flexible diagrams, conducting classes in
synchronous and anisochronous regimes [10-11]. The main peculiarity of flexible
regimes is that they do not have strict time and space limits of conducting classes and
teacher-student communication. It allows both teachers and students to plan the most
appropriate time of studies and educational process. Especially important it is for
correspondence course students and those students studying in universities affiliates in
other cities [17-18].
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But apart the abovementioned advantages there appears a range of additional
problems [14]. One of the most important of them is students’ authentication [1]. The
most reliable method of students’ personality authentication is using biometrical
systems [2-3]. Voice is such an integral part of a person as his/her face or fingerprints.
Voice recognition of users is very comfortable and demands minimal efforts from them.

RESULTS OF EXPERIMENTAL RESEARCH

Voice recognition is the technology that allows using voice as authentication
device.

For a long time the application of voice recognition technology presupposed
pronouncing each word separately. It allowed computer to identify the endings and
beginnings of words. Such application of voice recognition technology can still be used
to manage computer systems [8].

Voice identification is based on the analysis of speech unique characteristics
resulting from anatomic peculiarities (size and shape of throat and mouth, vocal cords
structure) and acquired habits (loudness, speech manner and speed) [12-13].

Voice identification is conducted according to the following scheme: the system
compares voice sample given in digital form with the so-called ‘voice-print’ kept in the
data base. “Voice print’ is digital representation of unique voice characteristics. The
process of putting the data into the data base takes several minutes. System offers some
questions for answering. The answers are identification phrases that are later used for
personality identification. For each question the user should pronounce the answers for
four times. The answer should consist of three syllables minimum and last more than
one second to create ‘voice print’. The written answers are laid on each other and all
extra noises are taken away. System compares the got phrases with earlier saved ‘voice
print’.

The user pronounces two or three identification phrases. If two of the pronounced
phrases pass biometrical test the personality is identified. If one of these phrases is not
accepted the system turns to the third pronounced phrase and in case it is accepted by
the system the user’s personality is identified. If the system is not sure in the user’s
identification correctness it denies the user’s access and sends him to the operator or the
connection is just aborted [15].

TYPES OF VOICE BIOMETRICS

There are two types of voice biometrics systems:
e  Text-dependent
e Text-independent
Text-dependent ones are used in access control systems: for verification one
should pronounce password phrase that is compared with pronunciation standard kept in
the system for every registered user. The disadvantage of these systems is that it is
difficult to keep password phrase in secret. Modern devices of acoustic listening
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(different eavesdropping devices) allow making unapproved copying of the password
phrase. This drawback is absent in text-independent systems.

Text-independent systems are used as a rule when solving some policemen tasks:
hidden identification, criminalistic identification, transcription registration. For
verification and identification in such systems there can be used any fragment of free
speech sound of enough length. The drawback is that in such systems there are reduced
reliability and speed of recognition [16].

Primary parameters of speech signal should possess the following qualities (fig. 1)

Primary parameters of speech
signal should possess the
following qualities:

—| Reflect speaker’s individuality

Be easily and reliably extracted
from the signal

Be little dependent on
preventing factors

Be invariant to emotional and
physical state of speaker

— Be imitation resistant

Fig. 1 Primary parameters of speech signal

BIOMETRICAL SYSTEMS COMPARATIVE ANALYSIS

In comparison with other biometrical systems the voice one has advantage in its
price and high level of reliability (Table 1). It is important to mention that only 2% of
persons could not register in the system of voice verification while the percentage of
denials in ‘fingerprint registration’ equals 4% and in iris it equals 7%.

The main problems on the way of speech recognition systems development are:

1. Huge volumes of dictionaries
2. Continuous speech patterns
3. Different accents and pronunciations
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Table 1. Biometrical Systems Comparative Characteristics

Biometrical
System Fingerprint Voice Iris Face
Parameters
Registration error 4% 2% 7% ~0%
Nominal meaning of 2.5% 0.75% 6% 4%
stranger access’ probability

Nominal meaning of
‘familiar person denial’ 0.1% 0.75% 0.001% 10%
probability
System price High Low Very high High

Dictionaries volumes estimate complexity level, demands to processing power
and voice recognition systems reliability. The system can adjust to continuous talkspurt
but there are strict semantic rules that are to be followed so that the system could
understand the semantics of word combinations in sentences. It is necessary to conduct
fundamental research as it will allow to ‘cope’ with such speech characteristics as
morphology, accents, tone pitch, speed, loudness, merging words, context, articulation,
linguistic information, synonyms, etc. It is expected that the main development
direction will be languages modeling for using them in voice recognition systems.

Besides, there exists the problem of separating speech signal from background
noise. Voice signal should be recorded in conditions of minimal background noise.

The drawbacks of personality voice recognition technologies are:

1. Voice unlike papillary pattern of fingers and palms changes with age. Thus,
the clients have to renew from time to time the speech standard kept in the
system.

2. Physical and emotional state influence voice during speech act. Thus, for
example, the system may not recognize the voice if the person is drunk,
chewing a bubble gum or short of breath after hard physical work.

The reliability of system work depends much on the quality of speech signal
transition channel to the identification system, particularly, such its characteristics as
frequency range, nonlinear distortion level, ratio signal/noise, frequency characteristics
irregularity. The highest reliability of work is provided when the client’s voice standard
and his request are sent through one and the same channel, for example, phone channel.

CONCLUSIONS

Presently, there have been received definite results on voice identification
systems synthesis showing quite precise identification and verification of speakers. But
the question on creating precise (extremely precise) voice identification systems still
remains. That is why there appear a set of tasks such as investigation preciseness,
steadiness and resolving capacity of primary parameters, enlarging characteristics field
and automatic linguistic speech analysis.
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AHAJIN3 CPEJACTB AYTEHTUO®UKALIMU I1OJIb3OBATEJIENR
B CUCTEMAX JJUCTAHIIMOHHOI'O OBYYEHUS

Banepnii {sanuyeB, Anapeii KosecHukon

AHHoOTauus. PaccMOTpeHBI OCHOBHBIE CHOCOOBI HMJCHTH(HMKALMM JIMYHOCTH METOJaMH TOJIOCOBOM
6HOMETPHH, KaK CPE/ICTBO PAacllO3HABaHUs 00y4aeMOro B CUCTEMAX AMCTAHIIMOHHOrO oOydeHus. Brinenens
HpPEHMYIIEeCTBa H HEJOCTATKH TAKUX CPEACTB ayTeHTH(uKauu. [IpuBeneHa cpaBHUTEIbHAS XapaKTePHUCTHKA
¢ IpyruMu OMOMETPUYECKMMH CHCTEMaMHU.

KiioueBble cJI0Ba: IHMCTAHIMOHHOE OOydeHHe, o0ydaeMblil, HHOPMALMOHHAS CHCTeMa, ayTeHTH(HKAIN,
UeHTU(UKAIMS, OHOMETPUIECKUE CUCTEMBI, T0JI0COBas OHOMETPHSL.
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Annotation. In this article had been created an information model of the competitiveness of enterprise
controlling which is taking into the account tactical and strategic levels of planning. It is considered that there
are two cycles in a model of controlling the competitiveness.
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INTRODUCTION

The task of controlling the competitiveness of enterprise is one of the most
essential tasks, standing before the director of any enterprise in the epoch of instability
and economic changes. Success and competitiveness of enterprise at the market of
commodities or services depends on activeness and timeliness of introduction of new
competitive advantages and also on support of necessary existing ones, both in a short-
term period and in a long-term prospect. Frequently, the leaders of the enterprises
(especially we speak here about small and middle business) do not give this task needed
substantial value, which results in the loss of positions of the enterprise at the market,
and sometimes even can turn to result in a bankruptcy for an enterprise. Controlling the
competitiveness must have system and permanent character, taking into the account the
influence of external uncontrolled factors and modern conditions of market work [3, 9,
11].

THE OBJECTS OF RESEARCH

Problems of controlling the competitiveness of the enterprises had been
researched by such foreign and domestic scientists of economic as: M. Porter, 1. Ansoff,
A. Dajan, P. Druker, B. Karloff, F. Kotler, M. Meskon, F. Rodgers, R. Yoterman,
A. Hoskina, 1. Shympeter, V. S. Andrianov, G. A. Azoev, E. A. Gorbashko,
M. 1. Gelvanovski, A. P. Gradov, M. G. Dolinskij, V. Zykovski, U. Kormnov,
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I. V. Lipsich, A. Seleznev, R. A. Fathytdinov, A. U. Udanov, N. S. Yashin,
U. B. Ivanov, N. A. Kisim, A. N. Tishenko, A. E. Voronkova, T. S. Maksimova and
others. Nevertheless, nowadays there is not only single approach to the system of
controlling the competitiveness of the enterprise, but also a single definition of the
essence of competitiveness of enterprise and competition, as a motive force of social
and economic development for society [1, 2]. Having analyzed the works of leading
economists in this field, it is possible to make a conclusion that each of them is doing an
accent on one or another constituent of competitive activity in a greater or less measure,
and some of them are defending the systematic approach in controlling the
competitiveness, taking into the account all factors [5, 10]. But still their arguments are
based on practical application of concrete model or method, which more frequent
depend on the sphere of management of enterprise which these recommendations are
developed for. Thus, depending on the subject of research and its aims, the structure of
competitiveness of enterprise, method of its estimation, analysis and management, can
substantially change [4, 14].

The purpose of this research is the development of informational model of
controlling the competitiveness of enterprise with the use of the modified polygon of
competitiveness.

THE RESULTS AND THEIR ANALYSIS

For development of informational model of controlling the competitiveness of
enterprise the methodology of description of business processes IDEF0 had been used.
This methodology allows to present basic business processes in a simple and
comfortable way, to track basic streams and connections between separate actions [18].

On the basis of the conducted analysis of existent models of estimation and
controlling the competitiveness of enterprise, an author has develop an informational
model which allowed to accumulate the best works of other scientists in this sphere, and
also to add author models and methods. At first level of diagram of IDEFO an
informational model is presented by five basic blocks:

1. Determination of aims, the market study.

Market monitoring.

Estimation of competitiveness based on factors.
Determination of integral index of competitiveness.
. Management competitiveness.

Evidently this model is presented on the fig. 1. The process of controlling the
competitiveness of enterprise must begin with the setting of purpose of this controlling,
and also subsequent dividing purpose into some tasks. The named purpose greatly
predetermines the scales of estimation and controlling the competitiveness. Result of
work of this model block is a list of indexes and factors which in future will be
researched and analyzed. Second block «Market monitoring» is responsible for
collection of all necessary information and consists of 4 blocks of more low level:
collection of information on an own enterprise, collection of information on

NN
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competitors, determination of all basic parameters of the market and market design. The
correct collection and using the necessary information influence the whole work result
and controlling the competitiveness, because inaccurate or distorted information on this
stage can lead to absolutely unforeseeable results on the subsequent stages. This work is
conducted by the marketing department of enterprise under the leadership of expert-
analyst, engaged in the process of increasing of competitiveness.

On the entrance of this block we see incoming information about the current
level of competitiveness of enterprise, which simultaneously plays role of feed-back for
all system of estimation and controlling (management). On the way out of this block we
get the massif of information necessary for further actions.

In the third block an expert-analyst conducts setting of norms of all information
and adduction them to the single scale for comfort of subsequent calculations,
determines standard values on each of factors and produces the calculation of private
indexes of competitiveness on each of factors depending on the sphere of activity of
enterprise.
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Fig. 1. General view of informational model of estimation and controlling
the competitiveness of enterprise

The received results are making the basis of the fourth block, which is devoted to
the construction of the modified polygons of competitiveness, offered by an author
earlier [8,12]. An expert-analyst builds such polygons for an own enterprise and for
named before enterprises-competitors. After this, the areas of these polygons are being
calculated like integral indexes of competitiveness, and their further econometric
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analysis is being conducted (the phases of growth and slump are being determined on
every factor and competitiveness on the whole, the rates of growth and rates of
increases are being calculated, et cetera). All these data allow doing more grounded and
argued conclusions and estimations for a subsequent competent management. For
determination of positions of own enterprise in relation to competitors all enterprises are
ranged on the expected indexes. All above-mentioned four blocks had been directed on
the objective and exact estimation of current level of competitiveness. Estimation
occupies greater part of all algorithm because making a right decision on the last (fifth)
stage which is directed on the management (increase or support) of competitiveness of
enterprise depends on its correct and exact calculating. Let’s take a closer look on the
fifth block «Management competitiveness» (fig. 2). The first stage of this block is
composing the list of competitive advantages (both new, planned to introduction for the
increase of level of competitiveness, and already existing on an enterprise, which is
necessary to support and develop). This task is executed by an expert-analyst in area of
controlling (management) the competitiveness of enterprises. The created detailed list of
competitive advantages is ranged on the row of indexes, such as time, necessary for
introduction of this advantage, required money and received effect as a result of
introduction.
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Fig. 2. Block «Management competitiveness»

Further this list is used during planning the realization of competitive advantages.
Using above-mentioned criterions, an expert-analyst determines out of existent
competitive advantages which of them require different level of support and
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development, and what new competitive advantages must be established on the
enterprise in order to constantly increase the level of competitiveness. All tasks related
to application and support of competitive advantages, responsible person, terms and
necessary resources should be in detail mentioned in a plan. The third block of this large
stage is directly about the making out of composed plan and getting result.

As we can see from the picture #2, in this block there is a second reverse
connection that is taking into the account the current level of competitiveness of
enterprise within the framework of this stage of controlling the competitiveness.

Thus, in all scheme of controlling the competitiveness we have two cycles (two
opposite connections) — a large one (including 2-5 blocks and taking into account the
collecting of information and estimation of current level of competitiveness) and small
one (directed on introduction and support of competitive advantages within the
framework of one research).

The presence of two cycles is explained by the followings reasons:

1. Collection of all necessary information is a process, requiring big working,
financial and temporal expenditures; therefore there is no need to conduct him
one more time after introduction of every concrete competitive advantage or
support of existing [19]. It is simpler to make and realize the tactical plan of
controlling the competitiveness. It determines the small cycle of informational
model (tactical), which does the process of controlling the competitiveness more
operative.

2. In some time collected and analyzed information becomes irrelevant, and it
can not be used for controlling the competitiveness of enterprise. In such cases it
is necessary to conduct new marketing researches, study the market and
competitors. It characterizes a large cycle in an informational model and
represents the strategic level of controlling the competitiveness of enterprise.
Naturally, in some time, there can also be a necessity of revision of purposes and

tasks of controlling the competitiveness. As a rule, such situations appears at some
substantial changes in rules of market functioning, at the sharp changing of
macroeconomic position in a country, during the changing of leadership of a company
and realization of the new vision of firm future, and also during placing a company to
the new markets of activity et cetera [13, 15].

In such cases it is necessary to begin the process of controlling the
competitiveness of enterprise with the first block of informational model [16, 17]. In
other most cases the process of controlling the competitiveness of enterprise has
continuous, dynamic, and successive character, characterized both by large or small
cycle of the offered model.

Thus, the developed informational model, comparing with the earlier offered
models [6, 7], differs by the presence of two opposite (reverse) connections that are
allowing to optimize temporal, labor and financial expenses on controlling the
competitiveness of enterprise. In the most analyzed present models there is an only one
reverse connection - «way out-entrancey.



INFORMATION MODEL OF THE COMPETITIVENESS 127

CONCLUSIONS

Offered informational model of controlling the competitiveness of the enterprise

which takes into account all key moments of this difficult process, strategic and tactical
levels of planning, and also allows making complex and system analysis and controlling
the level of competitiveness. The modified polygon of competitiveness used in the
model allows passing from high-quality estimations to quantitative one, which promotes
exactness of analysis of competitiveness and allows accepting more high-quality
management (administrative) decisions.
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NHOOPMALIMOHHAS MOJEJIb YITIPABJIEHUS
KOHKYPEHTOCITOCOBHOCTHBIO TPEANTPUATHUSA

Auexceii [[100anoB

AnHoTtanus. Pa3paboTtana HHPOPMALOHHASI MOJENb YIPABJICHNUS KOHKYPEHTOCIIOCOOHOCTBIO IIPEAIPUATHS,
YUHTHIBAIOIAs TAKTHYCCKHI U CTpaTerMYeCKUH ypOBHHU IUTaHHpoBaHUsS. OOOCHOBAaHO HAJIUYHE ABYX LIUKJIOB
B MOJICIIH YIIPABJICHHUS KOHKYPEHTOCIIOCOOHOCTBIO.

KuiwoueBbie ciioBa: KOHKypeHTOCHOCOGHOCTB, yopaBJ€HHUE, OLICHKA, aHAIU3, I/IH(i)OpMaIIPIOHHa}I MOICIIb.
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MINIMIZATION OF TERRORIST ACTION CONSEQUENCES
IN THE TRAINS OF RAILWAY TRANSPORT

Aleksandr Golubenko, Yuriy Yu. Osenin

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. There offered the system of the train automatic control of rolling stock under the conditions of
terrorist action and there given the analysis of physical and technological preconditions for its creation. Main
components of the system are the explosion identification sensors in the vans and the sensors indicating the
running off the rails. The structure and algorythm of the system functioning are given.

Key words: railway transport, system of the train automatic control of rolling stock, terrorist action,
explosion identification sensor, sensors indicating the running off the rails.

INTRODUCTION

Modern railroad trains are unprotected before terrorism threat. It is not of great
difficulty to bring an explosion device into the van and bring it into operation. To a
great pity there were such events at the railroad transport [Riley 2004].

Nowadays there are no hardware components which would ensure train control
under the conditions of terrorist action [Lysyuk 1997; Anderson Robert 2004; The 9/11
Commission Report 2004]. Successful solution of this problem depends on the skill and
experience of the engine driver.

However, not in all the cases the skill and experience of the engine driver can be
the guarantee of the taking correct decisions under the conditions of extreme situations.
In many cases there is even no time to analyze the situation and to perform any actions
for train control. Under such conditions the train control is advisable only in the
automatic operation.

RESEARCH OBJECT

In this connection, the purpose of this paper is the analysis of physical and
chemical preconditions necessary for the device creation which could identify the
explosion in the van and realize the train control in the automatic operation.
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STATEMENT AND PROBLEM SOLVING

The analysis of the situation connected with application of the explosion device
in the vans showed that there is the necessity to have two information signals for train
control [Weinstock H., 1984]. One of them identifies the explosion and the second one
detects the running off the rails [Malakhov 2010]. On dependence of the variation of
these signals there formed the algorythm of automatic train control under the conditions
of terrorist action which supposes either an immediate train stop or the train stop, taking
into consideration the relief and peculiarities of the surroundings.

Let us consider physical and technical preconditions of the sensors creation
which would ensure the realization of above mentioned functions.

It is known that the important components of the explosion are (fig. 1) a high
level of noise radiation, local temperature increase, shock air wave, air smoke.

Fig. 1 gives the possibility to come to the conclusion that you can identify the
explosion using one of the properties connected with the changes of:

- temperature;

- air smoke concentration;

- noise radiation;

- atmospheric pressure.

The analysis showed that the first two properties have already found the
application in antifire systems of railroad transport [Peter Whoriskey 2004; United
States General Accounting Office (GAO) 2009; Wilson 2007]. But their application
with the purpose of the explosion identification is of low perspective due to a lot of time
of operation which takes several tens of a second.

Air Noise
smoke radiation Atmos-
pheric

X 7

Tempe-
rature

Fig. 1. Factors depending on explosion

The use of noise radiation is rather problematic as a criteria of explosion
identification. It is explained by the complication of acoustics equipment and the
possibility of false sensor operation while train passing along the neighboring track or
reactions on other powerful sound sources.

The increase of atmospheric pressure is the most perspective for explosion
identification in the van. In this case it is possible to ensure the time of explosion
identification of several fractions of a second.



MINIMIZATION OF TERRORIST ACTION CONSEQUENCES 131

The oscillograph [Liin 1980] shown in the fig. 2 demonstrates the mechanism of
pressure change in the closed space because of the explosion. The oscillograph shows
that there is the phase of surplus pressure after a short phase of air discharge. It may be
used as a control pulse for the work of the corresponding sensor.
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Fig. 2. Oscillograph of pressure in the van

The value of surplus pressure can be taken as the threshold of sensor operation.
This value results in a weak failure inside the van.
In accordance with the paper [Kopitov 1982] in dependence on the surplus

pressure Ap there are several zones of failure:
- full failure (Ap > 50 xPa);
- strong failure (30 < Ap < 50 kPa)
- mean failure (20 < Ap <30 kPa);

- weak failure (10 < Ap <20 xPa).

The level of failure is determined in dependence on the kind of explosive, its
effective mass, nature of underlying surface and the distance to the centre of the
explosion. The radius of the explosion zone is determined from the formula [Liin 1980]:

R=r(2-0-k)s.

where: r- the distance to the centre of the explosion;

1 — coefficient which takes into account the nature of underlying surface (for metal it is
equal to 1);

QO — mass of the explosive;

k —reduction coefficient of the explosive to trinitrotoluene (table 1) [Liin 1980].

Table 1. Values of reduction coefficient for explosive

Type of Trinitrotoluene Tritonol KDX Ammonal Powder
substance
k 1 1,53 1,3 0,99 0,66
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In dependence on the value of the radius, surplus pressure is characterized by the
dependence:

700

3-(\/1+R‘3 -1
70
R-igR -0332)

v, R<6,2m
Ap = )

R>62m

Evaluation of surplus pressure is realized according to the graph constructed by
means of the use of above mentioned formula (fig. 3) [Kopitov 1982]. The analysis
showed that weak failure would be watched when the explosion of trinitrotoluene with

mass of 1 kg at the distance » = 10 m and surplus pressure Ap = 15 kPa (fig. 3).
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Fig. 3. Surplus pressure during the explosion in dependence on the explosive mass and the
distance to the centre of the explosion:
1-1,7 MPa; 2 — 0,49 MPa; 3 — 0,29 MPa; 4 — 0,2 MPa;
5 - 98 kPa; 6 — 49 xPa; 729 kPa; 8 — 15 xPa

Surplus pressure Ap = 15 kPa is sufficient for sensor operation threshold and

this ensures the explosion indication at the distance of 10 m. Taking all this into
consideration it is possible to come to the conclusion that for effective explosion
indication in a train van the installation of at least one sensor is necessary in the central
part of the van and two more sensors are to be installed in the vestibule of the van.

The general structure of the system means the availability of the sensors which
can indicate the very moment of running off the rails. Such sensors are nowadays used
at the special railroad transport intended for transportation of very dangerous cargo. The
principle of their operation is based on the property, namely — indication of critical
accelerations occurred while running off the rails.

Such a sensor is rather effective but it has a complicated structure and a high
cost. In connection with this its wide application at the rolling stock is of low
perspective. Taking it into consideration it is offered to use a new sensor design which
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enables to indicate the running off the rails [Osenin 2007]. The main criteria of the
sensor development are the simplicity of its design, reliability and minimum cost.

The operation principle of the sensor is based on the failure of its elements
which takes place in the process of striking of a sensor and a rail and other obstacles
while running the rails [Osenin 2007].

The sensor of the explosion identification in the train van and the sensor
indicating the running off the rails are the main elements of the equipment for automatic
train control under the conditions of terrorist action, block-diagram of which is given in
fig. 4.

Fig. 4. Block-diagram of the equipment
1 — source of the explosion; 2 — the sensor of explosion identification in the van;
3 —sensors for registration of running off the rails; 4 — block of brake system control;
5 —brake system

In dependence on the information which comes from the sensors 2 and 3 two
algorythms are possible for train control. The first algorythm of train control is realized
under the conditions where there was explosion in the van and the wheels ran off the
rails (the signal to the block 4 comes simultaneously from the sensors 2 and 3). In this
case train brake takes place immediately.

The second algorythm is more complicated and realized under the conditions
when the explosion took place inside the van but the wheels did not run off the rails (the
signal to the block 4 comes only from the sensor 2). In this case brake and train stop is
carried out with the account of the relief and peculiarities of the surroundings. This is
stipulated by the fact that the place of the train stop is of great importance for realization
of evacuation measures and rescue work. For example, the train stop in the tunnel or on
the part of the track situated on the height (hill) becomes complicated for carrying out
evacuation and rescue measures and even redouble consequences.

The information about unfavorable places of emergency shut-down is put into the
central train computer beforehand. Later on the information is used (in the automatic
operation) for place finding of train emergency shut-down.

There can happen such a situation when because of the explosion the electrical
communications which connect the sensors 2 and 3 (fig. 4) with actuating mechanismus
are damaged. Therefore the device cannot fulfill the functions placed on it. To prevent
from this situation it is necessary to design the electrical circuits in such a way that in
case when they are damaged the actuators should put the train brake system into
operation.

The device offered can have more broadened functions. For instance, the device
can perform functions of train control under the conditions of application toxic agents in
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the van. For this purpose it is sufficient to set gas analyzers and adapt them to the work
of the device.

CONCLUSIONS

1. At present there exists the probability to perform terrorist action in the
passenger trains of the railway transport.

2. Modern passenger trains are not equipped with the systems enabling train
control automatically under the conditions of terrorist action in the vans (putting into
action of the explosion device or application of toxic agents).

3. There offered the device for automatic train control under the conditions of
terrorist action. The main components of the device are the sensors of the explosion
identification and the sensors of registration running off the rails.

4. Train brake control system under the conditions of terrorist action is carried
out by means of two algorithms which are used in dependence on initial information of
the explosion identification sensor in the van and the sensor indicating running off the
rails.
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MUHAMMW3ALMA OCJEJICTBAMA TEPPOPUCTHYECKOI'O
AKTA B IOE3JAX KEJIE3HOJOPOKHOI'O TPAHCIHIOPTA

Adexcanap Iomy6enko, FOpwuii 10. Ocenun

AnHoTanus. B cratee npennoxkeHa cHcTeMa aBTOMATH3HPOBAHHOTO YIPaBIGHHS TOPMO3aMH IIOe3Z1a
JKENIE3HOTOPOKHOTO TPAHCIIOPTa B YCIOBHSX COBEPIICHHS TEPPOPUCTHUECKOTO aKTa M BBHINONHEH aHAIu3
(U3UKO-TEXHUYECKUX IPEANOCHUIOK ee co3faHus.. OCHOBHBIMU KOMIIOHEHTAMH CHCTEMBI SBIISIOTCS TaTIHKU
HACHTU(UKAIINY B3PbIBA B BarOHAX U AATYMKH, (PUKCHPYIOLINE CXOJ Kolec ¢ penbcoB. [IpuBeneHs! cTpyKTypa
1 aIropuT™ QYHKIHOHHPOBAHHUS CHCTEMBI.

KioueBble cJIOBa:  JKCIC3HOJOPOXKHBIA  TPAHCIOPT, CHCTEMa AaBTOMATH3MPOBAHHOIO  YHPABICHUS
TOPMO3aMH, TEPPOPHUCTUUCCKHI aKT, NaTIMK MACHTU(HUKALMK B3pbIBA, TaTIMK PETHCTPALMK CXOIa KOJEC C
PEINbCOoB.
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Summary. According to developed economic situations and operating standard documents significant factors
which characterise economic efficiency of work of the enterprises of an industrial railway transportation are
defined.

Key words: management of industrial transportation company, hauling calculations, the cost of the
transportation process.

INTRODUCTION

Efficient management of industrial transport company at the present stage under
condition of change of various factors assumes a variation of approaches to
methodology of maintenance of transportation process [15,17,18]. It in certain degree
speaks that work of an industrial railway transportation is regulated by enough
considerable quantity of acts and the standard documents [11,14,16], one of which, as a
rule, economic character, costs of fuel, the rate of exchange, etc. factors change
regularly in view of market condition, level of wages of the personnel. On the other
hand, the methodology of maintenance of traction and transportation work as the
railway transportation [1-3,13], developed in 70-80 of the XX-th century of remained
without change.

The methodology of manufacture of traction calculations is based on the
maximization of productivity of the locomotive [2] defined as:

o 2L )
M

where: Q - weight of cars of trains gross, t; L - distance of run of trains, km;
M - maintained park of locomotives, pcs.

Having passed to consideration of a separate train with locomotive draught at the
established movement on various sites of a way of a stage, a tangent force of draught of
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locomotive R and, accordingly, force of resistance ke will be equal to movement of
train [1]:
Fk:FL:(Q"'P)(Wo"'i)g’[H] @

where: P - weight of the locomotive, t; Wo . average basic specific resistance to
movement of cars and the locomotive as a part of a train, kgs/t; i - a bias of a site of a

way, / 00-
Allocating from (2) weight of structure of cars it is had:
F,
Q=—*—-P. 3)
(Wo +1 )g
Having increased the left and right part of expression (3) for speed of movement
V' u considering, that V=Lt , we will receive:
o= py,
(Wo + l)g
Or passing to specific productivity of the locomotive:
w N py, “

t 3,6(wO + i)g
where: N - capacity of the locomotive, W.

The analysis (4) allows to draw following conclusions:

- for increase of productivity of locomotives it is necessary to raise weight of a
train for the account of corresponding decrease in speed, rather the reverse;

- the maximum productivity of the set locomotive on the accepted profile of a
way can be received at use of the greatest possible (settlement) force of draught of the
locomotive which provides also the greatest weight of a train.

Such methodological approach is everywhere realized for the main and industrial
railway transportation [9,10]. Use in traction calculations of economic components that
is presented in [4-6], consist in definition power and (or) economically optimum
trajectories of movement of a train only on a site of a stage and does not call into
question dependence (4).

According to developed economic situations and operating standard documents
definition of significant factors which characterize economic efficiency of work of the
enterprises of an industrial railway transportation is necessary.

OBJECTS AND PROBLEMS

However work of industrial transport has the features. Along with expenses for
cost of transportation of tonno-km of cargo and locomotive-hour works that is
characteristic for the main transport, cost of payment of wagon-hour for use by cars of
Ukrainian railway is imposed. Proceeding from it, it is necessary to consider as
optimizing parameter cost of transportation of cargo.

Minimisation of cost of transportation of cargo is connected with necessity of
reduction of time of transport service and, accordingly, increase in speed of movement
of trains. However it is necessary to notice, that the increase in speed of movement of a
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train is connected with reduction of weight of structure and, hence, increase in
frequency of movement of the locomotive a reserve.

For the purpose of objective representation of formation of cost of transportation
process it is necessary to consider making costs. According to data of GP
«Antrazhitpogruztrans» for 2008 elementwise distribution of expenses at settlement cost
of 1 kilometre-ton and 1 lokomotivo-hour is presented to tab. 1 and 2. Proceeding from
the presented data, factors with the greatest weight factors which form cost of 1
kilometre-ton and 1 lokomotivo-hour at work of the enterprise of an industrial railway
transportation it is necessary to consider wages (with charges), diesel fuel, materials and
spare parts. Considering that fact, that now practically everywhere at the enterprises of
industrial transport the personnel wages are charged according to size of the salary and,
accordingly, do not depend on volume of transportation work of the enterprise the most
significant factors are:

- diesel fuel,

- materials and spare parts.

Table 1. Distribution of elements of expenses (in percentage) at calculation
of cost of 1 kilometre-ton of transportation of cargo

Ne Cost elements Value, %
1. Materials and parts 20,58
2. Fuel 20,63
3. Electric power 1,05
4, Production costs 7,99
5. | Wages (with charges) 37,85
6. Amortization 6,74
7. Other costs 5,16

Table 2. Distribution of elements of expenses (in percentage) at calculation
of cost of 1 lokomotive-hour for diesel locomotive TAM2M

No Cost elements Value, %
1. | Wages (with charges) 34,09
2. Diesel fuel 35,25
3. Diesel oil 0,67
4, Other costs 29,97

On the basis of [7] since 2008 on present time the rate of payment for using
freight cars of Ukrainian railway is essentially nonlinear (fig. 1), that stimulates
consignors, consignees and transport agencies to minimize time of using cars. For
comparison on fig. 1 graphic dependence of the rate of payment according to [8]
operating during the period since 1999 on 2008 which essentially is ‘softer’ for clients
in comparison with the existing is presented.

If to carry out the analysis of cost of diesel fuel (fig. 2) and rates of payment for
using freight cars of Ukrainian railway (fig. 1) during the period from 1999 to 2008, it is
possible to notice, that at change of a wholesale price of fuel in 12,5 times, the rate of
payment for using cars has on the average changed in 2,5 times.
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Thus, depending on the developed prices for combustive-lubricating materials
and cost of use of cars, and also volume of a goods traffic, distance between industrial
station and adjunction station updating of technological process of the enterprise is
necessary.
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Fig. 1. Rates of payment for using freight cars of Ukrainian railway (1999 and 2008)
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Fig.2. Dynamics of change of wholesale prices for diesel fuel

CONCLUSIONS

The operational administration of the enterprise of industrial transport without
fail should assume regular recalculation of current cost of transportation process
depending on the developed economic situation and, accordingly, to correct
technological process taking into account possible change of weight of trains and time
of transport service.
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THE ANALYSIS OF EXISTING CRITERIA
OF THE COMFORTABLE CONDITION OF THE PERSON
AT INFRA-RED HEATING
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Volodymyr Dahl East- Ukrainian National University , Lugansk, Ukraine

Summary. It is shown, that thermal sensations of the person depend not only on thermal balance of its body,
but also from the scheme of transfer of heat to the environment, and also from a parity of temperature of the
air and temperature of the protecting constructions in a premise, around of the person.

Key words: thermal balance, comfortable conditions, radiant or convective heating, infra-red radiation, air or
premise temperature.

INTRODUCTION

Earlier it was considered, that thermal sensations of the person depend only upon
thermal balance of its body, that is upon the quantity of heat, that human body gives to
the environment. Thus it was not taken into a consideration how this heat is given out
and what is the parity of temperature of the air and temperature of the protecting
constructions or subjects directly surrounding the person.

In researches on definition of comfortable conditions for the person [1] it was
specified, that a person experienced those conditions at a certain interval of
temperatures of air, for example, at performance of physical work this interval of
temperatures of air considers to be - 18...22°. At decrease or increase of considered
temperature limits the person experiences unpleasant thermal sensations. According to
that norms of optimal temperature of air in the inhabited and public premises have been
established [2].

With application of radiant heating in industrial premises there were many
difficulties in maintenance of comfortable conditions for people. Cases when, under
apparently identical conditions of heating of premises by radiant heating some people
complained on cold, others - on heat were observed [3]. Researches [4, 5] have shown,
that the person is not indifferent to the way now the heat is transferred to him or her or
taken away. So, for example, it has appeared, that at radiant heating the general heat
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loss of the person decreases a little bit in comparison with a heat loss at a convective
heating.

By researches [6,7] it has been established, that for the achievement of comfort at
radiant or convective heating it is necessary to provide a certain parity of temperatures
of internal air and protecting constructions of a premise. Drawing 1 shows, that at
radiant heating the admissible difference between temperature of internal air and
protecting constructions can be much higher, than at convective heating. It means, that
with the first was of heating comfortable conditions could be provided at lower
temperatures of internal air, than with the second one, while the temperatures of
protecting construction are the same.
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Fug. 1. Borders of a zone of a comfortable condition (I) of a person at
use of systems of convective (II) and radiant (III) heating

Researches [4,5,8] show, that working abilities of a person is considerably higher
at inhalation of the air with considerable low temperature at identical thermal
sensations. Results of researches have shown, that at heating of premises by torches of
infra-red radiation the best state of health of people is observed at air temperature of
13...13,5 °C, that is below the established standard of 18...19°C. The level of physical
activity is a very essential factor of person’s heat sensing. With the increase of physical
activity thermal emission can raise from 100 to 450 kcals/hours and more. These
surpluses of thermal emissions should be extinguished by the transfer of them to the
environment by convection to the surrounding air and by emission on protecting
constructions or surrounding subjects.

At radiant heating the share of heat loss by convection increases, both due to the
rise of skin temperature, and at the expense of increase in speed of air movement around
the person. Thus, the results of the above-stated researches allow to assert, that
adaptivity with radiant heating demands less efforts from the thermoregulating organs
of the person.
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RESEARCH OBJECT

The brief analysis of a condition state of the problem specifies that there are
different approaches to the estimation of comfortable conditions at heating of industrial
premises by means of infra-red heating. These approaches can’t give a correct answer to
the question why under identical conditions of heating of premises by radiant heating
different people have different thermal sensations. Presented article is a search for the
answer to this question.

RESULTS OF EXPERIMENTAL RESEARCH

Researches [9] show, that normal sensation of heat of a person is defined by two
key parametres — the temperature of air and mid-radiation temperature, and their uniting
parametre is the temperature of a premise [10] which is defined under the formula:

tprem =Ty +(l_r)tmn> (1)
where: ¢ — premise temperature;
r — degree of influence of temperature of air (in different sources it is from 0,333 to
0,557) [6,10,117];
t.— air temperature indoors;
tmre — mid-radiation temperature indoors.
According to [1] the resultant temperature is defined under the formula:

Cres = Lair _0’83q > (2)
where: ¢ — value of a thermal irradiation of the person, W/m?.
And taking into account the mobility of air v can the temperature be found from

t=0,55t, +0,32t, +0,46v™>t,. +1335v"° +5. 3)

In [6,11] this parameter is named “the modified equivalent temperature” and can
be calculated from the dependence:

t=0,522t,, +0,478t, . —0,01474v"’ (100t ). )

In [1] the indicator of a thermal sensation of a person is offered. This indicator includes
the temperature of a premise taking into account humidity and mobility of the air.

t=0,431t, +0,408t, . +0,132p, . —0,328-0,141v"* (37.8-t, ), 5)
where: py,s — partial pressure of water steam in air, mm Hg.

The resulted dependences are semiempirical and represent the attempts of
researchers to express a comfortable condition of the person by means of one indicator -
«premise temperature». However it is necessary to notice, that their reliability
corresponds only to that range of internal conditions in which experiment has been put.
In [6] empirical dependences for the definition of temperature of radiant heating device
according to its placement are presented. Krenko’s method is used for panel-radiant
heating with ceiling heating. Machkashy’s method is used for radiant mid-temperature
heating. Carrying out the experiments in a premise, the whole surface of a ceiling or its
part was heated to such temperature at which the minimum quantity of complaints from
the group of people was observed. Results were represented in the form of diagrammes

mrt
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where: the optimum temperature of a heater was specified. The range of temperatures,
for Krenko’s diagramme reaches 60°C, for Machkashy diagramme - up to 290°C.

There is also a method when climatic parametres are shown in the form of the
subjective characteristic called an indicator of thermal sensation S which is, according
to the researches of Van Zuylen [1], can be calculated by means of the equation:

S=7,83-0,lt, —0,0968t,,-0,0372p . +0,037v*>(37.8 -t ). (6)
The same indicator according to Winslow and Gedge [12] is equal to
S=11,16-0,0556t, —0,0538t,. —0,0372p,, +0,014v (100t ). (7)

The thermal balance of the person in the basis of the researches on working out
of the criterions of comfortable condition, made by Funger [7]:

t
H-Qpq —Qq _Qd_deh =

m tcl
0,153-R Qe + Qe ®
where: H — full heat rejection of the person, W/m?;
Ohd> Qop — hidden and obvious breath heat loss;
Qg4 — heat loss diffusion of water steam through a dry skin;
Qdpn — heat loss diaphoresis;
O, Ocm — Obvious losses of heat according to radiations and by convection from the
person into the environment;
tm — temperature of skin of a person;
R — thermal resistance of clothes;
t, — temperature on clothes surface.
According to Fanger at comfortable state of health of the person the temperature
of person’s skin should be equal to:

t, =35,7-0,032-H, ©)
and diaphoresis heat loss:
Qgpn = 0,49(H-50). (10)

With the deviation of these parameters from the optimum ones, the tension of
thermoregulating organs is observed. Other components of thermal balance are
calculated as follows. The total amimount of warmth which should be lost, is defined
from the expression:

H=M(l-n), Wn’, (11)
where: M — heat production of a person.

To find M of a kind of physical activity it is possible to take advantage of data
[13]. Heat loss diffusion through dry skin could be find out from the formula:

Q, =0,41(1,92t,, —253-p,, ), Wm”. (12)

Hidden and obvious heat loss by breath are defined from:
Qpg =0,0027M (44 —p.. ), W/m’, (13)
Q, =0,0014M (34—t ), W/m?, (14)

and heat loss radiation — from:
thr = Zsral(pmi CO fef fcl [(Tcl /100)4 - (Tl /100)4] 5 W/m2, (15)
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where: ¢, —the resulted degree of blackness;
@,,; — coefficient of irradiance of the person from definite surfaces with temperature ¢, ;

f.; — coefficient of the effectiveness which considers self-shading of the person ( f,;
for the sitting person is equal 0,696, for the standing — 0,725);
/., — factor which considers increase of the area of heat exchange of the dressed person
in comparison with the undressed one.

The coefficient of the radiation of a person from an elementary platform d is
equal:

cosp,
(pm—dF:fp TER2 dF, (16)

where:

R — distance from the centre of a person to the centre of an elementary platform;
Jp — projective factor of the person, that is the relation of a projection of a surface of a
body of the person on a plane perpendicular to R, to the real area of person’s surface.

In [7,12] diagrammes for calculation £, of standing or sitting person depending on
an angle of lifting of elementary platform P and angle of reference of this platform a are

—is a tangle between a normal of an elementary platform and segment R;

n

presented. For definition ¢ __ . surface it is necessary to integrate the equation (16) on
this surface:

cosf
(pm—dF = Ig"fp K;dF . (17)

Heat loss by convection make:
Qcm :achtk(tcl _tair)’ (18)
where: k — coefficient of influence of clothes on convectional heat transfer;

a,,, — coefficient of convectional heat transfer of a person, W/m*-°C, which at mobility

cht

of air to 0,1 km/s can be found from the dependence:
Ot = 24 (tcl - tair )0’25 ’ (19)

At mobility of air v = 0,1...2,6 m/s «

W/m*°C.
The coefficient considering reduction of heat transfer due to the influence of
clothes is equaled [1]:

> ON [12] it is equal o, =12v"°,

k= ! .
1+0,155-04,R
The quantity of warmth, arriving from the person, is:
Q=Q Fy, @n
where: QO — intensity of heat transfer, calculated under the resulted formulas (12-17, 19);
F —the area of a surface of a person:

(20)

n-1
lefi + Ql—in + Ql—out = Qrad—l + QinAradA-l > mz' (22)
i=1
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In [14] and other sources results of researches of definition of an admissible

difference of temperature of air at floor and head level are present. It is underlined, that
for creation of conditions of comfort this difference should be not more than 2...3°C.
If radiators are settled down asymmetrically to a person, then the left side of the body
receives other quantity of warmth, than the right side. The quantity indicator of degree
of asymmetric heat supply is a vector’s temperature (Mclntyre’s concept) [15]. It is
defined from the difference of temperatures on both sides of a plate. To each side of the
plate the thermal stream from that part of a hemisphere to which it is turned arrives.
20°C is the admissible value of vector’s temperature for the premises with the lowered
requirements of comfort, with average requirements - 10°C.

CONCLUSIONS

The executed researches show, that, first, radiant heating demands from the
thermoregulating organs of a person smaller efforts for adaptivity, and second, that the
majority of researchers were engaged in studying of working conditions at infra-red
heating only from the point of view of thermal comfort of a person. Existing
recommendations on calculation and application of systems of infra-red heating are
reduced to the definition of thermal capacity of the devices and do not consider the
influence of the infra-red radiation on a psychophysiological condition of a person.
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AHAJIN3 CYHIECTBYIOIIUX KPUTEPUEB KOM®OPTHOT'O
COCTOSAHUSA YEJIOBEKA ITPU UHOPAKPACHOM OTOIIJIEHUHN

Huxkonaii KacbsanoB, Buktop Psionues, UBan CaBuyenko

AHHOTAN U, l'loxa:;aﬂo, YTO TCIJIOBBIC OLIYIICHUSA YCJIOBCKA 3aBUCAT HE TOJIBKO OT TEIJIOBOI'O OanaHca ero
T€Jla, HO U OT CXEMBI I€peAavYyd TEIlJIa B OKPYXAIIIYIO CpE€ay, a TaKXKE€ OT COOTHOIUCHHUA TEMIICPATYPhI
BO3ayXa U Orpaxaaroumx KOHCprKLII/Iﬁ B IOMELICHUH, OKPYXaAIOUIMUX Y€JIO0BECKaA.

KiioueBble ciioBa: TemuoBoil GamaHc, KOM(MOPTHBIC YCJIOBHS, JIy9HCTOC WIM KOHBEKTHBHOE OTOILICHHE,
nH(dpaKpacHoe U3IyIeHUE, TEMIIepaTypa BO3AyXa MU HOMEICHHS.
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Alexey Kichkin, Elena Kichkina,Maxim Slobodyanyuk
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Summary.In this article considered the problem of information maintenance formalization of material flow in
logistic systems based on relational algebra, which will allow to draw up a single approach to information
systems in logistics.

Key words: Logistics, material flow, dataware, relational algebra, formalization.

INTRODUCTION

Investigation of factors affecting the efficiency of logistics showed that the first
two places by the importance occupy computer support and informational support of
material flows [Levicov G.A. 2003]. However, as practice shows, along with the
existing automated bundled software, serving single subsystems of logistics systems,
there is no single approach to the information maintenance formalization of the material
flow in logistic systems. The development of such a formalization would standardize
the processing of information flows in accordance with the supply chain and will enable
the processing and information maintenance of material flows on-line.

ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

In most logistics studies the formalization is based on the manufacturing process,
which is correct in itself, but in turn it depends on the completeness of the process and
on the place of the process in logistics chain, and thus is formally incomplete.

The performed analysis of the existing standards of comprehensive automation of
logistics systems at all levels (MRP, MRPII, ERP, CSRP, SCM, SCEM) showed that all
of them have complete description of properties and requirements for dataware of
logistics subsystems. However, there is a need to detail the existing standards on the one
hand, and to unite them with another, for the purpose of the universal representation of
the information unit of material flow. The foundation for this task are current
technologies of identification (bar code and RFID).
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PURPOSE AND PROBLEM STATEMENT OF RESEARCH

The purpose is to develop a universal representation of the information unit of
material flow. For this purpose we solve the problem of mathematical formalization of
informational support of material flows in logistics systems based on constructive
mathematical logic [ P.S.Novikov 1977]. The foundation of this topology formalization
(in terms of mathematics), should include consistent, comprehensive, complete (with
the possibility of further development) system (algebra) of statements.

MAIN SECTION WITH THE RESULTS AND THEIR ANALYSIS

Information logistics is the constantly and continuously process in the existing
logistic chain, which accompanies the material flow. Besides that, all components of the
logistics process have both quantitative and qualitative characteristics, it means that
information objects definitely correspond to them.

An important role in the logistics formalization plays many years’ experience of
semantic formalization of logistics processes in the economy. Sufficiently competent
and complete semantic formalization of logistic chains allows us to make a
mathematical formalization in our work. In the meantime, the purpose of such
formalization would be very specific problem that arises before the developers of
logistics information systems - the problem of designing a unified database of logistics
system. It is quite obvious is the use of relational algebra in the formalization of
information objects.

The main idea of relational algebra is as the relations (as the basic concepts of
relational algebra) are sets, then the means to manipulate the relations may be based on
the traditional set-theoretic operations, supplemented by some special operations,
specific for databases. There are many approaches to the definition of relational algebra,
which differ in a set of operations and ways of their interpreting, but in principle, more
or less equivalent. We used the initial advanced version of algebra, which was proposed
by Codd. In this version, a set of basic algebraic operations consists of eight operations,
which are divided into two classes - the set-theoretic operations and the special
relational operations.

On this, basic set of axioms that defines the specific use of relational algebra can
be supplemented with axiomatic schemes, describing logistic chains of different
functional types, corresponding to international automating standards in logistics, in the
process of information maintenance formalization of logistic material flows.

The complete set of mathematical relations Ai, which are used to represent the
logistics system, generates a set consisting of 2h simplicial complexes (simplex), two
for each Ai. This set S is usually called a static background of the concerned logistics
system. The dynamics of the logistics system must operate exactly on this ground. This
dynamic will be described by changes in models (mathematical functions) defined on
the simplexes of set S.

The proposed solution is based on the need of an adequate mathematical
formalization of those problems, which arise in a particular part of the material flow of
logistics system. The importance of this formalization is based on the fact that it offers
each of us a ready set of the initial elements for a model constructing, but does not offer
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a specific model. In this sense it is an illustration of the "metamodel". Consequently, it
can not be "wrong" at the model level, but can only be poorly used. [J. Andrews, R.
Makloun 1979].

Let’s consider the proposed by the author [Malikov, O.B. 2003] schemes of
logistics chains, putting them in line axioms founded in our formalization. As a
component of our logistic chains are accepted:

* Companies - Manufacturers (ratio A)

* Companies - Consumers (ratio B)

* Terminal warehouses in multimodal transportation systems (ratio C)

* Resellers (ratio D)

*Transport companies of different types of transport (ratio E1, E2, E3).

There are seven types of logistic chains in the adopted formalization in the form
of axiomatic expressions:

lim(A) Npro(E1) N lim(B) — axiom for the chain of type 1

lim(A) N pro(E1) N pro(C) N pro(E2) N lim(B) - axiom for the chain of type 2
lim(A) N pro(E1) npro(D) N pro(E2) N lim(B) - axiom for the chain of type 3
lim(A) N pro(E2) npro(D) N pro(E3) N lim(B) - axiom for the chain of type 4
lim(A) N pro(E1) n pro(C) N pro(E2) N pro(D) N pro(E3) N lim(B) -
axiom for the chain of type 5

lim(A) N pro(E3) m pro(C) N pro(E2) N pro(D) N pro(E1) N lim(B) -
axiom for the chain of type 6

lim(A) N pro(E1) mpro(D) m pro(E2) n pro(C) N pro(E3) N lim(B) -
axiom for the chain of type 7

The number of such axioms is determined only by the capacities of applied
problems of logistics, which give rise to them in the set - and this is the principle of the
proposed formalization development, formulated at the beginning of the work.

At the application technology level the implementation of the assigned task is
possible with MICROSOFT SQL SERVER software with built-in relational data
manipulation language Transact-SQL (T-SQL).

In addition, each of the above logistic chains in formalized form can be
interpreted using T-SQL language in the form of information request on the current
state of logistic chain:

select * from A where lim(A)

union select pro(E1) from E1

union select * from B where lim(B) — for axiom 1

select * from A where lim(A)

union select pro(E1) from E1

union select pro(C) from C

union select pro(E2) from E2

union select * from B where lim(B) — for axiom2

select * from A where lim(A)

union select pro(E1) from E1

union select pro(D) from D

union select pro(E2) from E2

union select * from B where lim(B) — for axiom 3

select * from A where lim(A)
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union select pro(E2) from E2

union select pro(D) from D

union select pro(E3) from E3

union select * from B where 1im(B) — for axiom 4

select * from A where lim(A)

union select pro(E1) from E1

union select (C) from C

union select pro(E2) from E2

union select pro(D) from D

union select pro(E3) from E3

union select * from B where lim(B) — for axiom 5

select * from A where lim(A)

union select pro(E3) from E3

union select pro(C) from C

union select pro(E2) from E2

union select pro(D) from D

union select pro(E1) from El

union select * from B where lim(B) — for axiom 6

select * from A where lim(A)

union select pro(E2) from E2

union select pro(D) from D

union select pro(E2) from E2

union select pro(C) from C

union select pro(E3) from E3

union select * from B where 1lim(B) — for axiom 7

We can add to the above formulated:

— query syntax can be modified by the construction INNER JOIN language T-
SQL, which is especially efficient in the replication technologies of complex distributed
data structures;

— flowsheet based on the made formalization is applicable in ONLINE, or
OFFLINE access.

The main conclusion is that the adopted system of mathematical formalization of
the information maintenance of material flows of logistics systems has topological
(basic) character with respect to all other methods of formalization.

The proposed formalization principle of the information maintenance of material
flows of logistics systems as the basis of any logistics chain formalization was
implemented with the creation of a distributed database of information logistics system
chain of a small wholesale by a company-manufacturer with information identification
of an article.

CONCLUSIONS

Using the proposed formalization gives developers the opportunity of creation
not only centralized, but distributed up to each product unit of the database of this
system for the purpose of its further use (database) in forecast and analytical problems
primarily used as a tool computer simulation.
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DOOPMAJIN3AIUA UHOOPMALIMOHHOI'O COITPOBOXKIEHU A
MATEPHAJIBHBIX IIOTOKOB B IOTUCTUYECKHUX CUCTEMAX

Aunekceit Knukun, Enena Kuukuna, Makcum CJ1000a1HIOK

AnHotanusi. B cratee paccMmoTpena 3amaua  Qopmammsanuy  HHGOPMAIMOHHOTO — COMNPOBOXKICHHS
MaTepuaIbHBIX MOTOKOB B JIOTHCTHYECKMX CHCTEMaxX Ha 0a3e PeIAIUOHHOI anreOpsl, KOTOpas MO3BOJIHUT
BBIPa0OTATh CAMHBIH MOIXOM K CO3AaHUIO HHPOPMAIMOHHBIX CHCTEM B JIOTHCTHKE.

Karouesble cioBa. Jlorucruka, MaTepUallbHbIH HOTOK, MH(OPMALHOHHOE oO0ecrnedyeHue, pesLuOHHAS
anrebpa, popmanusanus.
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Summary: The methology for improving the work of the expert in insurance of accident at production.

Key words: insurance experts, methodology of analysis of expert-insurance, accident at work, tariff policy.

INTRODUCTION

Insurance against accidents at work has the features for both commercial
insurance companies and for social insurance against industrial accidents.

The specifics of this type of insurance leads to diverse analysis of the insurance
companies and state enterprises insured. In order to improve and enhance the
performance of insurance experts and insurance companies was established
methodology. It is based on components that are the basis of the insurance against
accidents at work, safety assured, tariff policy and prevention.

OBJECTS AND PROBLEMS

The analysis of publications shows that currently no single methodology that
helps improve the operation of an insurance expert and fully consider the dynamics of
the insurance against accidents at work.

Methodology significantly reduces the time a decision on the risk that arose or
may occur in weather helps make payments in future years, to adjust the rates under the
relevant risk-insured companies.

To improve the work of insurance companies was established methodology of
expert analysis of insurance that allows you to analyze the activities of insurance
companies for insurance against accidents.

The specifics of the insurance business determines the main directions of
insurance companies.
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The methodology allows to consider the work of insurance companies on all
aspects of insurance against accidents at work both in the form of commercial and
social insurance. Thus the efficient working of insurance experts determines the quality
of insurance companies.

Methodology consists of three components:

= Model Fuzzy mathematical logic expert insurance work, realized on the basis
of the analytical unit information system Accident.

= Agent simulation model prediction of the accident the employee-insured and
insured enterprises.

= Simulation model of dynamic financial analysis of the rates for insurance and
accident reserves to pay in the "Bonus Malus".

These three elements are the work methods and insurance experts and improving
the state of the insured.

Detailed look at each point methodology.

Specificity of insurance related to problem solving that for modern insurance
company is impossible without the use of information technology. Therefore an
information system Accident, takes into account all peculiarities of accident insurance
that provides insurance cases to analyze and make decisions to experts, based on
information received from the system.

The first point is responsible for making decisions in an accident on the base unit
of analytical information system Accidant .With fuzzy model is build reports in the
system, and further expert decision.

According to the report, concludes about the danger of an accident on a particular
business area. Evidence of this is another indicator of a report - rank. Where it is
greatest when the most dangerous enterprise. Important when there is a recognition or
non-accident insurance in the state social insurance. This unrecognized insurance cases
shall be subject to commercial insurance against accidents at production.

Thus, the decision-making based on the analytical unit of Accident allows
experts to identify the business in the region is the most dangerous for workers, which
factors most affect the process of improving safety. Further to a flexible insurance,
preventive and tariff policy.

The second point of methodology to make predictions about the accident risk for
each company and the insured. Connect agent simulation model to the database
information system enables Accident make forecasts for future years for individual
businesses and city employees insured on it.

Thus, agent based simulation model allows to make educated decisions in which
state insurance will be insured and the enterprise of insurance against accidents at
production. Allows you to discover the most dangerous enterprise for working life,
where we should hold prevention policy, which is most likely an accident, identify
future payments by companies based on their status in previous years.

For verification of insurance rates under the actual conditions and the state labor
safety, industrial injuries and occupational diseases corresponding system-dynamics
model-third point methodology[Karpov Yu, 2006].

That model is created in the formation of insurance rates and reservation system
using "Bonus-Malus" which is a financial base of insurance against accidents at
production.

That tariffs are subject to business results for the previous calendar period.

The law on social insurance accident insurance rate depends on the occupational
risk industries, into which the company up to him (for the low level of injury,
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occupational diseases and proper state of health) or premium (for high levels of injury,
occupational diseases and inadequate state of health) that actually corresponds to the
use of "Bonus Malus" [Law of Ukraine,1999]. Imitating a system dynamics model uses
dynamic modeling financial condition of the insurer in the "Bonus Malus".

Developed system-dynamic model allows:

= analyze dynamic performance of the commercial insurance companies and
social insurance against accidents;

= dynamically analyze the activities of commercial insurance companies and
social insurance against accidents in the "Bonus-Malus, separate changing values and
norms Bonus-Malus-standards, having first opportunity to assess the impact of these
regulations on the performance of the insurance company or from the Social Insurance
Fund accidents;

= possibility of change in tariff model insurance loss and norms, creating a
flexible tool to use models in different insurance organizations;

Thus, system dynamics model can be applied tariffs accident insurance for each
of the client system authorized by law "Bonus-Malus. It is important to forecast the
financial condition of the insurer.
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Fig.1. The dynamics of occupational injuries in 2002 - 2009 years in Ukraine

Methodology insurance expert analysis creates the conditions of the insurance
expert who:

= allows to quickly and objectively assess the risk-based insurance object
promptly accumulated,

= improve the efficiency of decision-making expert,

= consider the numerical evaluation of qualitative factors that influence the
occurrence of accidents at production,
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= provide conditions for effective implementation of tariff policy with the
insured for insurance against accidents in production,

= permit decisions based on the prediction of the insurer and the insured.

The effectiveness of the methodology and efficient operation of insurance experts
suggest the data to reduce occupational injuries [electronic resource, 2010]:
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Fig.2. Dynamics of fatal occupational injuries in 2002 - 2009 years in Ukraine

By graphs we see that due to the efficient operation of insurance experts and a
quality of preventive and tariff policies have seen the significant reduction of
occupational injuries every year in Ukraine. Industrial injuries declined in 2009
compared with 2008 by 22%. And the most important and positive is the reduction of
fatal occupational injuries especially in recent years. This is evidenced by effective
work, both from the insurance companies involved in insurance against accidents at
work, and from companies of insurers, who are their clients.

CONCLUSIONS

The methodology allowed:

= significantly reduce the decision-making through expert analytical unit
information system Accident;

= allowed insurance experts have an idea of the state enterprises and the
insured to pay the insured for the future based on that of the state enterprises
are now;

= predicts that tariffs for insurance from accidents at work on the use of
"Bonus-Malus.
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METO/JIMKA EKCIIEPTHO-CTPAXOBOM PABOTHI
IMPU CTPAXOBAHUUN HECYHACTHOI'O CJIYYASA HA ITPOU3BOACTBE

Tarbana Knukuna

AHHoTanmsa: PaccMaTpuBacTCs METOJMKA YCOBEPIICHCTBOBAHMS — PabOThI CTPAXOBOro SKCIEpTa IpH
CTPaXOBaHHH HECYACTHOrO CIIydast Ha TPOU3BOACTBE.

KiaroueBbie ciioBa: CTanOBOfI OKCIEPT, METOAUKA SKCIIEPTHO-CTPAXOBOI'O0 aHAJIM3a, HECYaCTHbIi cnyl{ai/i Ha
IIPpOU3BO/JCTBE, TapI/ICbHaSI IIOJINTUKA.
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Summary. The uniform scheme of analysis stages and synthesis of difficult objects is offered. Possibilities of
application of the structurally-logic scheme are shown at synthesis of difficult objects.
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INTRODUCTION

From positions of technology of working out of new systems it is possible to note
analogy in approaches to the decision of problems between stages: system synthesis,
system designing, system manufacturing, operation of system [1].

At each stage following steps can be realized [11]:

1. The analysis of existing physical systems or their prototypes.

2. Working out of information models of separate aspects of activity of physical
systems.

3. System synthesis.

4. Working out of information systems (as independent objects).

5. Working out of information models of the software products realizing activity
of physical or information systems.

6. Working out of software products on the basis of information models.

Working out of information models of various aspects of activity of physical
system according to an object in view, and also corresponding software products allow
to make more exact analysis and to predict the basic indicators of functioning of system
[5,8,9]. It is natural, that working out of physical system, information models of
different level and corresponding software products cannot be carried out is isolated,
independently from each other. The problem is in working out of uniform methodology
of creation of system at different stages, formation of the modeling, design and program
documentation on uniform principles and approaches so that to minimize time and
financial expenses at possible changes in the project, adjustments, etc [6].
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In the given chain: physical system - information models - software products - it
is necessary to establish requirements which would provide the uniform methodological
approach to the analysis and synthesis of the listed objects [4,7,10]. Such
communication is expedient for carrying out from positions of the system approach.

In work the uniform scheme of the analysis and synthesis of difficult objects
which allows consistently is offered, with high degree of formalization of processes of
working out of projects to raise accuracy of the decision of problems, reducing expenses
for their realization.

OBJECTS AND PROBLEMS

The sequence of analysis stages and synthesis of systems should consider, first of
all, interlevel character. For each level it is necessary to define: the analysis purpose,
with allocation of object of the analysis and a subject domain, the functional-structural
level on which it is necessary to allocate the functions defining achievement of the
purpose, and also concrete ways and the implementers of functions accepted in physical
system. On fig. 1. the scheme of sequence of performance of stages is presented at the
analysis and synthesis of difficult objects.

Branch of
knowl trend analysis problem purpose of
10V edge ys solving the
(production problem
industry)
to other to other to other
hierarchical hierarchical hierarchical
levels levels levels
Object
functional ways to faculty to
structural implement implement
level functions functions
Subject area
structural and - operationlal program
operational parametric level
level level
e .
R —

Fig. 1. Sequence of stages at formation of systems
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It is necessary to notice, that at the analysis of system the primary goal is
performance of rational decomposition of system, definition of rational quantity of steps
of hierarchy and their interrelations, at system synthesis it is necessary to form variants
of decisions, considering prominent features of each new variant on functional-
structural and structurally-operational features and to make the decision according to the
chosen criteria of an estimation [3].

At structurally-operational level possibilities of realization of the operations,
expected events in system structure are considered set of operations according to
structure of object, interrelation between functional-structural and structurally-
operational levels. As a mathematical apparatus here are used at the bottom levels of
Petri's network and their expansions, rotational networks, etc., and the unified language
of modeling UML [12-16] can be applied to the description of communications [2], for
example.

|

goal to be achisved at this lewel
of the herarchey
¥

function to ensure
achievernent of objectives

facilities of e ways to mplement
erplernentation wavys funections
classifiers of classiflers of ways
facilities

} '

attribuates of facilities attributes of ways

L r
relatiomship characteristics, goal of
transision to the next stage

Fig. 2. A fragment of the structurally-logic scheme

At functional-structural level such functions which provide performance of set of
the operations allocated at structurally-operational level should be considered, first of
all. Hence, structurally-operational level makes demands to functional-structural on the
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co-ordinated interaction though they are considered at different stages. In one cases it is
possible to aspire to their unequivocal conformity, in others - at functional-structural
level there is a realization possibility considerably more sets of operations, than it is
required for concrete conditions of production.

Such situation allows to maneuver the nomenclature of produced products, the
system possesses high degree of flexibility. The more possibilities for realization of
different sets of operations, the above degree of flexibility of system.

At a choice of rational variants of difficult objects it is recommended to apply the
structurally-logic scheme of synthesis of these objects. It allows to receive set of
variants of functional-structural decisions of system with enough high degree of
formalization and to choose from them the best.

The structurally-logic scheme can be presented as hierarchical structure with
communications between elements in each hierarchical step and between steps. Each
step can be considered as mutually connected sets of qualifiers of means and ways of
their interaction which correspond to initial data and signs of other elements of the
system having communications with elements of the given step.

The structurally-logic scheme is constructed on the basis of the system approach
where following steps of transition are reflected: goal — function ™ ways and
implementers of functions — parameters and communications. Each purpose is reached
by means of various number of functions, and each function - by use of set of ways and
facilities.

As there is a possibility of reception of a considerable quantity of variants of
facilities, and is possible also ways with which help some function can be carried out,
construction of qualifiers of ways and facilities is necessary. Classification is a
construction of the description of classes and rules of their formation from objects, and
the qualifier is an identifier of distribution of objects on in advance certain classes.
Working out of qualifiers - a stage of creative work of the designer and the technologist.
The problem consists in a substantiation of a minimum quantity of characteristics,
parameters of elements of object, sufficient for the decision of a problem with
demanded accuracy. The quantity of characteristics of elements in many respects
defines further dimension of a problem.

The successful decision of problems with application of the structurally-logic
scheme to a great extent depends on the maintenance of qualifiers.

Systemic of the approach by scheme working out allows to consider the most
important communications between elements. These conditions give the chance to limit
considerable number of possible variants of the decision. The definitive variant is
checked by criteria of an optimality (economic, technical and economic, etc.) and then
specified.

CONCLUSIONS

Thus, in work the scheme of sequence of performance of stages is offered at the
analysis and synthesis of difficult objects which allows consistently, with high degree of
formalization of processes of working out of projects to raise accuracy of the decision
of problems, reducing expenses for their realization. Possibilities of application of the
structurally-logic scheme are shown at synthesis of the difficult objects, allowing to
receive and choose best of set of variants of functional-structural decisions of system.
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BO3MOXHOCTH IIPUMEHEHHSI CTPYKTYPHO-JIOTHUYECKON CXEMBI [P CHHTE3€ CII0KHBIX 00bEKTOB.
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Summary. The article considers the generalization of the prognosis’s model "Caterpillar" for the case of
sentinel row which is set by fuzzy numbers and the modification of stochastic algorithm of the function
construction of element’s belonging to the sentinel row. The model is applied for the prognosis of demand of
specialists on the regional market of labour and it is tested on the real data of Main administration of statistics
in the Luhansk region.
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INTRODUCTION

The important pre-condition of the adjusting of economy is the development of
prognoses. In the conditions of passing to the market relations of prognostication
becomes the initial stage, the basis of all system of management. It is related to the
change of development’s trajectories in the conditions of market, the increase of
choice’s variants, the development of the system of alternative prognoses.

The most difficult economic mechanism of concordance of interests of the hired
workers and employers is a regional labour market [Zabelina 2002, Kashepov 2008,
Baranik 2007]. Demand and supply are differentiated on it, and it is very not much
irreproachable. The tool is limited enough with the help of which it is possible to carry
out adjusting of the regional labour market, and the Luhansk region is not an exception
here.

The exact and reliable prognosis of the condition of labour market becomes the
most important instrument in this case [Conception 2004]. The value of prognosis
means that it allows to estimate the development of the situation in the future
[Yankovska 2005, Yashenko 2006].
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ANALYSIS OF PUBLICATION

The basis of the prognoses of socio-economic development is created by the
system of demographic, social, scientifically-technological and other prognoses of some
spheres of economy. The experience of prognoses development of the requirement in
labour force both abroad and in our country allows to formulate the list of common
requirements: they must become an organic part of macroeconomic prognostication of
the industries development and enclose a 5-10-year period; for the increase of the
degree of prognoses authenticity of the common and additional requirement in labour
force it is necessary to improve substantially the quality of the informatively-statistical
materials, to perfect the methodology of calculations in order to connect the variable
macroeconomic indexes with the dynamics of demand on the labour force [Klyachko
2006, Zabelina 2002, Moiseenko 2001, Chizhova 1998, Chizhova 2004, Krupskij
2004].

During the prognostication it is assumed that the value of prognosis depends on
any factors or signs [Turunceva 2007, Pavlov 2004, Pavlov 2007, Krupskij 2003]. One
of the approches near the problem of the prognostication is based on the assumption of
the dependence of prognosis quantity from the previous values of the sentinel row. The
theoretical ground of such approach is a theorem of Takens [Krisilov 2003]. If a

sentinel row is generated by the dynamic system, it means that {f(t)}is an arbitrary

function of the state of such system, there is such a number d (which equals
approximately to the effective number of the degrees of freedom of this dynamic
system), that d of the previous values of the sentinel row determines definitely a next
value.

RESEARCH OBJECT

The research purpose is model development for the prognosis of demand of
specialists on the regional market of labour and it is tested on the real data of Main
administration of statistics in the Luhansk region about demand on the specialists of
different specialities. For achievement of this purpose the followings tasks are put and
decided: the prognosis model of demand of specialists is developed on the basis of
model “Caterpillar” with the use of fuzzy logic and modification of stochastic algorithm
of construction of function of belonging of element of sentinel row for which it is
necessary to execute the prognosis; the model of prognosis is tested within the
framework of the decision support system of co-operation of the regional system of
education and labour market.

RESULT OF RESEARCH

The prognostication with the use of models of the sentinel rows is one of the
most widespread methods of prognostication of the indexes [Turunceva 2007]. During
the prognostication of the sentinel row its future values or descriptions can be calculated
on the basis of analysis of its known previous values.
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Let’s consider the generalization of the model "Caterpillar" with the use of the
theory of the fuzzy sets. The dynamics of the sentinel rows is usually described by the
numerical row of index values in the given moments of time:

fi=f)i=1...N, (1
where: #; connected by the correlations ¢, =¢; + At . It is foreseen that an uncertainty
which is contained in every element of the initial sentinel row f(¢)is described in the

form of the fuzzy set.
The procedures of the method "Fuzzy caterpillar".
Step 1. The unrolling of the unidimensional row to the multidimensional one (a

construction of matrix /' according to the initial sentinel row). You should choose some
number 1< ¢ < N, the length of the caterpillar, and with the help of the one-parametric

function of shift an unidimensional row f (t) grows into the multidimensional, which

means the sequence of the vector-columns F'...F* € Qf , where thereis k=N —¢ +1,
in the following way:

£ . f
£, £ . f

F I (8 LA L B @
fo four fx

Since an initial row f;,i=1...N consists of fuzzy numbers, so the elements of

matrix F will be fuzzy too.
Step 2. The analysis of main multipliers: the singular expansion of the selective
covariation matrix:

Vy :%FFT. (3)

Considering that the elements of the matrix F are fuzzy, as it was shown higher,
the elements v; of matrix V., which are calculated by the formula, will be fuzzy

numbers:
k
Vi = 2 favia * fa+j—l . 4
a=l1

Step 3. The calculation for the matrix V. of own numbers 4;,4,...4, and eigen
vectors which consist of fuzzy numbers:

wowd
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WF:(W...W ): ®)
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Let’s mark through G the Jordanov’s form of the matrix. Since the matrix W
according to its construction is symmetric and positively certain, so all its eigen
numbers are positive, and Jordanov’s cells are simple. It follows from it that the matrix
G is diagonal.

From the linear algebra it goes out the following:

G =(Wp) Vil ©)

Step 4. The calculation of the main multipliers of the matrix F' according to the
formula:

M, my my . MG
M. =W.F = e (7
w, | |me o

Thus, the procedure "Caterpillar" generates the set of linear filters which are
adjusted on the constituents of initial process. And at the same time the eigen vectors of
the matrix W play the role of the transitional functions of the appropriate filters.

Step 5. The partial renewal of the initial row following the s<¢—1 first
multipliers:

P:(pij):(wj‘,wjz...wj*‘ :iwffMi:iFi. (®)

i=l..¢;j=1...k
Step 6. The prognostication of the element £, .
Since the elements of the matrix Wy, the eigen numbers A, 4,...4;, the

T Yo7
elements of the filter W[W WJ W are fuzzy numbers, so the calculated element

Sn. 1s also a fuzzy number.
r N or
S =w[W WJ W oX. )
fN—¢+2

Here: X = w= (w;' ,w;f o )_,
S
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In these conditions the task of continuation of the row f;,i=1...N, and thus the
prognostication of the demand on the regional market of labour, consists in the
calculation of the function of the belonging of the fuzzy number f)., .

Step 7. The close construction of the function of the belonging of the element
fN+1 .

The close construction of the function of the belonging of the element f),, is

based on the following transformations: the converting of the fuzzy number into a
casual size and the interval converting of a casual size into a fuzzy set. On the basis of
these transformations we modify the stochastic algorithm of close construction of the
function of the belonging of the fuzzy indexes by the following way.

We take the row of the selective matrices:

®,=(¢)i=1. ¢ j=1.ko=1..5 (10)
which are generated during the implementation the conditions &;_; ;.1 =& .

An ordinary "Caterpillar" prognosis f) HO is executed for each of them, and

then the approximate interval transformation of the derived selection fy,, is executed
with the use of the empiric function of distribution ® ¢(y), which is built according to
this selection. The approximate construction of the function of the belonging of the
element f), is completed by this transformation according to the modified stochastic
algorithm.

Step 8. The most probable prognosis fN+1* of the element fy,,; is founded
through the solution of the next optimization task:

Sy =Argmaxy; (x). (11

The developed model of the prognosis of the demand of specialists on the
regional market of labour unlike the statistical methods allows to execute a prognosis
even with the presence of rather little amount of information.

For verification of the prognosis model on the basis of modified "Caterpillar" we
used the data of the Main administration of statistics in the Luhansk region as for
demand on the specialists of different specialities, particularly the specialities on the
direction "Computer sciences".

The results of the prognosis are shown on the figure 1.
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Fig.1. The prognosis of the demand on the regional market of labour for direction
"Computer sciences"

The most probable prognosis on the basis of the developed model according to
the direction "Computer sciences" is shown in the table 1.

Table 1. The prognosis on the direction "Computer sciences"

Year 2010 2011 2012 2013

Prognosis 1147,2 1542,4 1701,5 1919,9

Max 1160,5 1571,2 1743,8 1967,3

Min 1131,1 1519,0 1671,1 1870,6

Reliability 94,46% 84,14% 67,49% 58,00%
CONCLUSIONS

The developed model allows to carry out the perfection of the regional system of
education due to the prognostication of demand of specialists on the regional market of
labour, from one side, and from the other one is the perfection of the labour market by
the preparation and retraining of specialists. The model is used as an element of the
decision support system of the co-operation of the regional system of education and
labour market [Krupskij 2008].
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IMPOTHO3 CITPOCA CIIEIIMAJIMCTOB HA PETUOHAJIBHOM PBIHKE TPY JJA

Koncrantun Kpynckuii, Cyaran Pamasanos

AnHotuus. B cratee paccMorpeno obobmieHne Mopenu mporHosa «['yceHHIIa» IJIs Cilydas BpeMEHHOTO
psina, KOTODBIA 3aaH HEUETKHMMH YHCIAMH H IPEATOKEHO MOTU(HKAIMIO CTOXaCTHYECKOrO alropuTMa
MOCTPOeHHs (yHKIUH NPUHAATISKHOCTU JJEMEHTa BPEMEHHOro psiga. Mojenb HCoIb30BaHa Il IPOrHo3a
crpoca CHEIMANMCTOB HAa PETHOHAIBHOM PHIHKE Tpylda M IPOBEPEHa Ha pealbHBIX JaHHBIX IJIaBHOrO
yIpaBJIeHUs cTaTUCTUKU B JlyraHckoit odnactu.

KiroueBble cj0Ba: CcOlMAaIbHO-3KOHOMUYECKOE pa3BUTHE, pemox—xanbﬂmﬁ PBIHOK Tpyda, HEYCTKas
<<cheHHua>>; IIPOrHO3UPOBAHUE CIIPOCA Ha CIICUAIUCTOB..
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SOCIAL ENTERPRISE: EXPERIENCE
OF LEGAL REGULATION IN POLAND

Lidiya Lazor, Olga Chutcheva

Volodymyr Dal East-Ukrainian National University, Luhansk, Ukraine

Summary. The comparative-legal analysis of organizational-legal aspects of social enterprise has been
conducted in Poland and in other developed countries. Suggestions on the usage of foreign experience in the
native legislation while reforming the system of social protection are grounded.

Key words: social securities, social enterprise, investing, socially unprotected groups of population, socio-
secured legislation.

INTRODUCTION

Lately in Ukraine there is an active transformation of socio-secured legislation,
directed at the increasing of social activity of separate individuals and their associations
in the social problems solution. In the conditions of ineffective social security from the
side of the state, which generates recipients’ passivity of social securities and the
growth of parasitic moods and also organizational-legal unattractiveness of social
investments for businessmen of course, the institute of social enterprise, which is widely
spread in the developed countries and which supposes to stimulate the social activity of
the whole population both recipients of social securities and their investors is of great
interest

The problems of the legal definition of social enterprise phenomenon are
considered to some extent in the works of such researchers as R. Chavez, E. Lukashov,
M.Eihner, N. Bolotin, L. Taradin, E. Frenkel and others [1, 174], [2, 213].

However, the idea of social enterprise formulated by a modern western theory as
a public innovation, the phenomenon of a post-industrial society, supposing self-
organization and the activity of people, being in a difficult vital situation considered by
a society hasn’t been stated in the native legislation. In this connection the experience
of legal regulation of social enterprise in the developed countries, especially in such
countries as Poland, which we are linked with not only by the communist past but also,
we hope for European future has both theoretical and practical interest.

The aim of this paper is the development of suggestions on the improvement of
native social security in the aspect of the development of social enterprise on the basis
of analysis both legal and lawful experience in Poland.
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THE SUBJECT RESEARCH

The subject research is meaning-category instrument and normative-legal base of
social enterprise regulation in Poland.

Actual theoretical and practical aspects of legal meaning of social enterprise in
Ukraine must be considered.

THE RESULTS OF THEORETICAL-LEGAL RESEARCH

In the nineteenth century a wide development of socialist ideas and projects has
begun, then the term «public economy» (social economy) has appeared in everyday life.
One of the first works in which this term has been used, was the work of the French
economist Sharl Dunoie which was named Tretise on social economy [3]. During the
theoretical comprehension of public economy, and also due to the lack of existing state
systems of social security at the end of the 20™ century the ideas of the extended
involving self- organizing institutes of a civil society, uniting both the state and
businessmen, and private organizations appeared in the social sphere, Thus, in
particular, there was the idea of social enterprise, which had been examined by the
researchers as a part of a wider context of publicly useful activity - «public economy».

So, in some European countries government activity on distribution and
stimulation the growth of «public economy» is a duty of certain public positions and
commissions. For example, in France there is the Minister of young people, sports and
associations and also inter-ministerial Delegation on social innovations and «public
economy» [4, 174]. In Belgium, the post of Minister on steady development and «public
economy» recently has been re-named and became the post of Minister of «mixed
economy». In Spain inter-ministerial National Institute of the Development of «public
economy began to operate in the middle of 1990s» [5].

On the whole, it may be stated that in modern Europe clear conceptually-
theoretical approaches have been formed to the phenomenon of social enterprise, which
have the proper institutional and organizational-lawful status.

At present, the social enterprise mainly, is understood as a legal activity which is
directed at the production of goods and/or services, the purpose of which is the social
problem solution. Usually, the social enterprise has two aspects: the first one is sociality
of the produced services or commodities, which are necessary for a certain social group;
and which are distributed not at market prices and etc The second aspect of social
enterprise is when the representatives of socially-non-protected groups such as invalids,
non-wealthy families, unemployed people, people without a certain place of living or
who have difficulties with the employment participate in the production.

Thus, the social enterprise is that instrument which on the one hand, can provide
the solution of social tasks, and on the other hand it can involve this market mechanism
into a social sphere. For enterprises and business people who are often the investors of
the social programs, the technology of social enterprise appeared not only because they
are ethically correct, but also because they are economically beneficial, it is more
clearly for an ordinary businessman: «the money invested in charity using the of
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principles of venture philanthropy and social enterprise bring more results, than money
invested in vain as it was in old times» [6].

The social enterprise can belong both to the private sector, as business variety
and to the «third sector», as a variety of non-commercial organizations. Now we can see
what international practice testifies: the first variant is more usual in the USA, and the
second variant is more usual in the European countries due to their traditions, when the
social enterprise is referred to the «third» or non-commercial sector [7, 287]. . Italy
where in 1991 the Law «On social cooperatives» was accepted became the earliest
explorer of the legislation having the similar kind of legal forms; stormy growth of such
enterprises began everywhere [8, 573]. In 1996 the European network of researchers
studying the phenomenon of social enterprise was formed in Belgium, under the name
of EMES European Research Network (European network of researchers of social
enterprise), which included institutes, the study centers of social enterprise, and also
individual researchers [9].

At present Ukraine has already separate normative-legal positions of civil law
and right for the social security, which now it has already a legal basis for setting up and
developing the social enterprise. So, the relations which are arisen due to the provision
of services on a commercial basis are regulated by the Civil code of Ukraine [10], Law
of Ukraine «On social service» [11] and they give the possibility to provide required
paid services by lawyers who do not have a goal to get a profit setting the principle to
combine paid and free of charge social service, etc. However, the existing normative-
legal regulation is not adapted to the social enterprise and has fragmentary, and
sometimes contradictory character. For example, if we use such a legal instrument as a
cooperative of the social enterprise which today is set up by the new Civil code of
Ukraine (paragraph 2) [10], and normative-legal acts of the USSR, which according to
the Decision of the Supreme Soviet of Ukraine of September 12. 1991 «About the
order of temporary action of some legislative acts of the USSR» [12] doesn’t contradict
the new legislation continue operating on the territory of Ukraine.

Creating the common normative decision for the social enterprise, EMES
selected five criteria determining their main features.

1. Obvious aim odirected at helping the native local society. The work of
organization is directed at maintenance local society or a certain group of people. The
desire to spread the idea of social responsibility at a local level is the task of a social
enterprise.

2. Initiative realized by the group of citizens. The social enterprise is the result of
group dynamics of the involved people of the association or that special purpose group
which activity will be realized at. Thus the leadership of a person or a group as
organizers is not abolished.

3. Decision-making power is not based on the possession of the capital. The
principle «one man is one voice» is used on the contrary to the system, in which a
number of voices while making a decision depends on a quantity of the person’s shares
who is a member of the Board.

4. «The principal of parties’ involvementy, involving different groups dealing
with this activity. Involving users or customers of social enterprise’ services in the
decision-making process, which is able to develop democratic principles at a local level
and help to promote these principle better.
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5. The limitation of profit distribution. The social enterprise includes not only the
organizations, forbidding the profit distribution between participants but also the
organizations which are allowed to do it within the limits. Thus, actually, the main aim
is to solve the public problem [9].

The experience of legal regulation of the social enterprise in Poland where great
changes in the development of the social enterprise have been made recently is very
interesting for the research.

In 2004 Poland entered the European Union and became a participant of a great
number of the European social programs [13, 87]. By the moment of Poland entrance in
EC, the indexes of employment were the worst ones in comparison with other European
states [14]. An unemployment rate was 20%, mainly due to free labour citizens
migration in Europe, by 2007 it was 11, 7 already %. Nevertheless, the problems in the
field of employment are still great: high structural unemployment, predominating
unemployed people of low qualification, non-mobile and non-enterprising; high share of
unemployed people for whom the unemployment means the risk of social isolation
(firstly, we must mention invalids, they are 14,3% of all population in Poland, and 80%
of them are unemployed people, it is also the highest percent in EC); other groups are
people without a certain place of living, people from prisons and etc Another group is
young people aged till 24 years old (who are not studying, they are unemployed. It is
41%) [15].

Approximately since 2004 the process of development and distribution of social
enterprise has gone in Poland very actively, it was a new direction in a social policy,
making the users of services be active, responsible, independent managers of their lives.
This simple conception seeming elementary and natural has passed a difficult way of
changes of public consciousness, institutional and legal norms, recognition at all levels.

The legal base of social enterprise in Poland is made of the following normative-
legal acts: Law «On publicly useful activity and volunteers» (of April 24, 2003); the
Law «On social employment» (of June 13, 2003); the Law «On the development of
employment and structures of labour market» (of April 20, 2004); the Law «On social
cooperatives» (of July 6, 2006) [16, 294]. Especially it is necessary to note the complex
orientation of legal influence of these laws. As the Polish experts note y, the «public
economy» is the complex of organizations (social enterprises) operating in private,
public and non-commercial (NGO) sectors, combining properties of these sectors [17].

Thus, by the law «About social cooperatives» the following groups of population
such as homeless people getting on dependence on alcohol and drugs, mentally sick
people, unemployed people for a long period of time, people from prisons, refuges and
invalids can create social cooperatives.

There are also legislative norms and limitations for social cooperatives. Not less
than 5 people and not more than 50 ones can be founders. Those social cooperatives in
which the number of members exceeds 15 people do not choose the Supervisory
council, and their tasks are executed by General meeting. Thus every member of the
cooperative has the right for the cooperative activity control. It is necessary to observe
the principle of parity: 50% by 50% (the number of members of cooperatives, being
professionals, can not be more than 50% of all members of cooperatives). The failure to
observe above mentioned rules is a reason to liquidate the social cooperative.
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The current Polish legislation states the following principles of social cooperative
activity: voluntary and unlimited membership, democratic control from the side of
members, economic activity of members, autonomy and independence, teaching,
increasing of knowledge level, information exchange cooperation between cooperatives.

At present there are three methods of social cooperative establishment. An
individual method supposes the possibility of cooperative establishment by people
responding to the law (unemployed people, invalids and others). An institution method
supposes the social cooperative establishment by means of and with the help of the
Center of public integration, and also by means of invalids or blind people cooperative
transformation. The social cooperative can establish public non-commercial
organization (NGO) or the body of local self-government.

Particularly, it is necessary to note that the Polish legislation foresees the certain
financial help for activity of social cooperatives. So, the unemployed person can receive
help to establish a social cooperative in the size of to 300% this is a middle paid salary.
The legal people, who use the income for the development of social cooperative
activity, don’t pay taxes. They have a possibility to receive a state order, to participate
in the opened competition of suggestions to fulfill the tasks for state administration and
local government. A social cooperative can also receive the help in the size of to 300
thousand EUR during three years. [17].

Legislative registration and support of social enterprise is very important for the
possible growth and the development of social enterprises. Moreover, in 2004 the Polish
government started the experimental project, aimed at providing the training services,
organization- financial support for the creation of social cooperatives. As a result
nowadays there are ten Centers which support social cooperatives in Poland. Each
cooperative can get a subsidiary in the size of 3500 euro to set up a social firm and/or
to get small investments (to purchase the equipment, instruments and etc) [16].

In 2007 the Fund of social and economic initiatives together with the Ministry of
labour organized national teaching program of «public economy» for all public job
centers. At the beginning of 2007 there were 106 social cooperatives in Poland, where
500 people worked [16].

Summarizing above mentioned, it is possible to come to the conclusion, that for
all developed countries, despite the model of social policy, including Poland, there is a
growth of social service users . Therefore as for the state it must become from the «state
of universal thriving» to a «society of welfare», it means privatization of responsibility
of the whole society and of every person in the field of social security. One of main
directions of such transition in modern conditions, as experience of the developed
countries shows, is the social enterprise.

CONCLUSIONS

On the basis of the conducted analysis it is possible to come to the conclusion
that the normative-legal registration of social enterprise in the special legislation of
Ukraine is quite necessary.

It is necessary to adopt the act on the social enterprise in which the concept and
normative-legal forms of social enterprise must be determined. It is necessary to design



SOCIAL ENTERPRISE: EXPERIENCE OF LEGAL REGULATION IN POLAND 175

the specific features of social enterprises for commercial and non-commercial
organizations. It is important to define the priority directions of publicly useful activity
for the social enterprise and to set up the special mode of taxation for organizations
which carry out these important types of activity. Besides it is necessary to design
clearly the legal limits of state interaction with the receivers of social services and
investors in the field of social enterprise.

It is also important to state stimulating and supporting instruments for the
development of a social enterprise. For example, to set up the institute of socially
important non-commercial associations, which will get comprehensive support from the
state, to create forms and organization-legal mechanisms of such support (including
the form of privileges to pay taxes and collections, in the form of placing state orders ,
in the form of usage their activity, etc.). To correct the informative policy of local
government bodies and self-government, obliging them to carry out monitoring of
potential spheres for the development of social enterprise, to adopt the programs of
socio-economic development taking into account this monitoring, to advise and teach
the social enterprise.
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SOCIAL AND PSYCHOLOGICAL FEATURES
OF INFLUENCE OF NETWORK COMMUNICATION
ON ECONOMIC WELL-BEING OF INDIVIDUAL

Ol’ga Losievskaya, Ludmila Andrianova, Vadim Losievskiy

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. We consider the typology of subjective economic well-being (SEW), taking into account the
impact of network communication (electronic business) on cognitive and affective sphere of personality.
Revealed the effects of cognitive and affective components of the level of SEW. The analysis of interrelation
SEW and modern directions in a cyberspace is carried out. The hypothesis about the leading part of socially-
psychological features which participate in formation of subjective economic well-being of the person is
confirmed.

Key words: subjective economic well-being, cyberspace, electronic business, cognitive and affective sphere
information visualization, economical consciousness, electronic commerce.

FORMULATION OF THE PROBLEM

Social and economic transformation of the Ukrainian society has caused changes
in system of values and life priorities on individual, group and societal levels.
Researchers notice that the condition of mass consciousness is characterized by
essential variability in judgment of various social groups of the population of occurring
economic changes, internal discrepancy and affective " loading" of their estimations,
against essential diffusion of moral principles, and sometimes signs diversification
systems of values, losses by a society of cultural wealth, increases of a role of material
interests and benefits, and also wrecks of former ideals of social justice [7]. As shown
by our and foreign researchers phenomena of subjective quality of life and economic
well-being aren't connected by unequivocally neither with living conditions of its
carriers, nor with level of their incomes. Economic well-being isn't predetermined by
the economic reasons as those, and it was mediated by difficult psychosocial
mechanisms which result of mutual determination of external (social and economic) and
internal (psychological) conditions (factors) of ability to live of the person is.
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ANALYSIS OF RESEARCH AND PUBLICATIONS

This issue has been reviewed and developed by our authors investigated: the
influence of emotional states in general life satisfaction F. Andrews, J. Robinson, A.
McKenley; motivation of Internet users: O.Arestova, L.Babanin, A. Voiskunsky,
O.Smyslova; measure of emotional intensity of interpersonal contact network: E.
Belinskaya, A. Zhychkina, V. Nesterov, E. Nesterova. Internet - addiction as a
phenomenon is studied in the works of foreign psychologists: K.Young, I. Goldberg, the
impact of virtual environment on personality: J Suler, research of identity of users of
computer networks and processes self-presentation in web (J.Donath, J. Beniger).

Object of research: determination of socially-psychological features of
influence of network communications on subjective economic well-being of the person.

Research problems are:

1. Detection of the maintenance and features of subjective economic well-being
of the person in a context of economic culture

2. Defining of leading social and psychological features of influence of network
communications on subjective economic well-being of the person.

3. Allocation of effects of influence cognitive and affective components called
by communications in a cyberspace on level of SEW.

BASIC MATERIALS RESEARCH, STUDY OF SCIENTIFIC RESULTS

Subjective economic well-being (SEW) is the important psychosocial
characteristic of the person as subject of the economic activity connected with
regulation activity on material maintenance of life. Reflecting the relation of the person
to own financial position, SEW acts wasps-new of formation of identity of the person,
an essential regulator of its daily social behavior, causes its economic self-determination
and economic culture. The subjective feeling of a material prosperity promotes
formation of the specific self-concept of the person (perception of, the social status,
etc.), special social expectations and attitudes of people. Economic well-being or
trouble of the person in many respects defines an orientation of outlook of the person.

Long time subjective well-being was considered by the majority of researchers as
a condition of unequivocal conformity cognitive components: estimations the individual
of satisfaction life as a whole or its specific aspects, on the one hand, and affective
components - balance of positive and negative emotional experiences, with another. So,
level of subjective well-being qualify as high when the person is satisfied by life and at
it positive emotions - happiness, pleasure dominate, and also low frequency of displays
of negative emotional conditions - alarms, hunger, fear is observed, etc. And, on the
contrary, low level of subjective well-being define when the individual dissatisfied of
life, extremely seldom tests a happiness condition, feeling of pleasure and constantly
feels alarm and fear [5].

The type of subjective economic well-being acts as the important economic-
psychological characteristic of the person as subject of ability to live. The offered
typology leans against structural-level concept SEW. As the typology basis the
combination and level of its expressiveness integrated cognitive and affective
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components - a subjective standard of living and economic frustration persons have
acted. The typology includes following types: the provided not content, needing not
content, needing content, provided content.

Table 1. Distribution of respondents by type of combination of components integrally

Combination and level of expressiveness
Type of components Percent of
Subjective standard E i f . respondents
. conomic frustration
of life

A provided not content high high 15,2

B needing not content low high 32,8

C needing content low low 11,6

D provided content high low 40,4

The effect of more essential contribution of positive emotions in the general, in
comparison with negative, is fixed only under condition of increase of contradictions
between cognitive and affective components SEW. In the absence of a divergence
between them their contribution to its level is approximately identical that leads to
mutual strengthening of their positive or negative influence.

Interrelation of SEW and satisfactions of life has the mutual, direct and mediated
character. The financial position estimation raises the general satisfaction of life only
when its material level is perceived as favorable for the individual, that is above, than at
the majority of people surrounding it. As a whole influence of the general satisfaction
by life on subjective economic well-being of the person more essentially, than return
influence.

Influences of economic consciousness of the person on formation of types SEW
carries difficult and, as a rule, nonlinear character, ic renders both positive, and negative
influence on level of its economic well-being. Types of SEW differ features of
consciousness of its carrier: a self-appraisal of potential of self-efficiency and subjective
probability of business success, ability to achievements in economic sphere and
competitiveness, the self-relation to as to the subject of business activity, orientation to
materialism, and also preferred strategy of life-support.

According to our and foreign scientists, such as V.Moskalenko, C.Harkavenko,
L.Moroz, J.Evans, B.Berman, F.Kotler, J.Zhandezon, A.Lansester there are few major
factors influencing on formation of economic consciousness, such as:

1 Factors of cultural level: connected with influence on behavior of buyers on
their culture and subculture;

2. Factors of social level: it is the influence of the status, a fashion, role positions
in various reference groups of the person;

3. Factors of a psychological order: it is age, a stage of life cycle of a family, a
trade and an educational level, an occupation, an economic situation, type of the person,
and representation of the person about itself.

By means of development of information technology and the general
complication of system of communications, we have influence of a cyberspace on
cultural, social, psychological making persons.
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The cyberspace - is a "virtual" space which is perceived by the user of the
computer and which is in memory of the computer and has a graphic representation
[10].

The term "a cyberspace” is used for the description of the artificial reality created
by computers and Internet thanks to which there was possible a beam coupling in shape
electronic business which changes consciousness of the person and forms economic
behavior in the course of decision-making. Today many goods are bought and sale with
application of means of a beam coupling. Irrespective of, whether we deal with
purchase of books, clothes, consultation in financial sphere or services at the rate of the
sums of taxes, the cyberspace unites the seller and the buyer means which very much
differs from what is applied in traditional retail trade. Besides, thanks to a cyberspace
the enterprises had a possibility to use the information on the activity and the goods.
Arrangements of the enterprises, presence of the goods, an operating time, the prices, to
the instruction on installation and other information is given to users of a cyberspace
almost immediately. As a matter of fact, the cyberspace opens boundless possibilities in
service sphere (both in retail trade, and in information representation).

The purpose of electronic business is use of advantages of a cyberspace
(convenience, reliability, a global environment) both for expansion of possibilities of
traditional business, and for creation of new virtual kinds of business.

As it is known, in any business strategy of its development and economic risks
are a main point facing a management. However the Internet already has had time to
create today so much new forms and the schemes which do not have analogs in
traditional business that at times throws into confusion business - analysts, heads of the
companies and the experts in marketing who have been grown up on traditional
methodology of business. Now very many companies try to be engaged the Internet - in
business, to introduce at themselves methods of electronic commerce or electronic
business dealing. Every minute the large quantity of users to which manages to find the
adherents is involved in virtual communications, whatever exotic, and even deviant
their interests were strange, and to create on the basis of it the groups which do not have
analogs in real life. Economic communications are considerably designated on
individual and social life of the person, drawing thereby to itself attention of researchers
by working out of a problem of subjective economic well-being.

Leading kind of perception of the information at work with computer means of
dialogue is visual. The analysis of features of the visual information is carried out on the
basis of dialectic unity of actually visual perception and thinking in general. Really,
«the perception without thinking would be useless, without perception it is nothing
thinking would be to reflect» [2]. Thus, «if the perception is included into thinking from
this it follows that it is necessary to develop and improve evidently of perceptual base of
thinking. But in the same way perfection of perceptual skills should develop powers of
thinking, against which these skills lean and is serve» [3].

During goods presentation on distance value of a phenomenon of visual thinking
increases. «Our ability to use certain forms as symbols which help a brainwork is
remarkable and operate in a role of means of dialogue with other people separated from
us by space and time» [7]. As the visual thinking is reason activity thanks to which there
is a judgment of communications between studied objects [4] the cyberspace considers
following factors of influence on consciousness of the person: laconic of representation
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of the information; accuracy of reproduction of its structure and elements; accent on the
main, essential details of images; use of three languages of representation of the
information; the account of possibilities of the recipient in perception of the visual
information; conditions of positive perception of information objects and
communications between them. [8].

Online-communication possess a known phenomenon which describes a role of
the person which it carries out under the pressure of a society. It gives the chance to be
present at dialogue of others, without interfering with it and remaining not noticed,
leaving intervention possibility to user. Communication in a mode of real time give the
chance to an individual to change roles, entering into audience under different names
and creating various virtual images that allows to fulfill communication skills and
communication strategy. An underside of this process is the factor of the public person,
is more true - substitutions own autoidentification than factors designed virtual.

According to a company field of activity it is possible to define some parts of
electronic business which are connected with the Internet: business on the Internet (the
Internet - providing, service - providing, contain - providing); business round the
Internet (delivery of technique and software, Web - design, programming and
accompanying services); business on the Internet (the Internet - advertising, the Internet
- marketing, electronic auction, electronic shop etc.).

Thus, electronic business includes various kinds of activity, and has wide enough
concepts.

Electronic commerce is a widespread kind of electronic business. The main
functions of electronic commerce are: information service of the buyer; processing of
orders, carrying out of payments, granting of data on passage of the order and goods
delivery, creation of system of discounts (on seasons, types of people volume of the
ordered goods etc.); conducting a consumer basket; support of electronic payment of the
goods; accounting conducting (including calculation of taxes and delivery
optimization), creation of statistical reports (for example, about attendance of several
pages of knot of electronic commerce) [14].

Now the buyer shouldn't bury in a heap of catalogs, directories and
advertisements. It is enough to have the personal computer with access in Internet and
the Web-browser. The potential buyer sits down in a cozy armchair and, "looking
through" pages of electronic shops, plunges into world WWW. Modern means of
electronic supermarkets and the work program in Internet not only provide to the client
contextual search of the necessary goods, but also represent a product in all
foreshortenings, accompanying display of pictures by the description of advantages.

Through the Internet the buyer with help of the browser comes on Web - the
server the Internet - the shop, containing an electronic show-window [19]. The basis of
a show-window of electronic shop - the catalog of the goods with instructions of the
prices which can be structured in the various ways (on categories of the goods, on
manufacturers), and also can contain the full positive information on characteristics of
each goods, its image.

The important requirement to shop is speed and efficiency of processes of
information search (being guided by catalog structure, or using search system), a choice
and the order of the goods, intuitively clear interface. Placing of sections with purchase
rules in shop and the help will be correct step. The client should have possibility at any
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time to receive answers on accompanying purchase. It concerns conditions of after-sale
service, consultation on features of schemes of payment, etc.

Having chosen the pleasant goods, the user places it in "basket". "Basket" is
some approach to a basket in a real supermarket, that is the list of products which are
paid and delivered together, one package (it allows to lower expenses for delivery). At
any moment before definitive registration of the order the buyer can edit contents of a
basket and quantity of the goods of each kind, thus automatically to be made
recalculation of a total cost of purchase, and also delivery cost pays off [18].

To or after a choice of the goods from the buyer it is required to fill the form in
which it is underlined how payment and delivery, the address, etc. Upon termination of
order and registration formation the collected information on the buyer will be made
arrives from an electronic show-window in trading system (if it is connected) to the
Internet - shop. In trading system goods stock-taking in a warehouse is carried out, the
inquiry to payment system is initiated.

From the point of view of functionality electronic commerce makes the new
technology of business dealing bringing new economic advantages, and also positively
influences on SEW [13]. Electronic commerce is favorable both to suppliers, and
clients. Both parties here win in the same categories, only differently formulating it. For
example, the world distribution conducts the Internet to expansion of a commodity
market of suppliers and a choice at buyers. The simultaneous prize of the supplier and
the client does electronic business so attractive that forces the companies to reconstruct
the activity for participation in it.

CONCLUSIONS

This trend in network communications influences ability to live of the person,
development of its behavior, also changes in representation of the subject about the
economic well-being. In quality cognitive components of SEW the subjective standard
of living acts, and the affective component is economic frustration of the persons. The
first defines: economic optimism - pessimism, a subjective standard of well-being,
adequacy of the income to requirements of the person; the second: need degree in
money, economic alarm.

The high positive subjective importance and at suppliers is meant: a global
commodity market, high competitiveness, possibility of individual work, reduction or
elimination of a chain of deliveries, reduction of the expenses, new possibilities of
business. Also a positive component on cognitive and affective spheres of the person of
the consumer: a huge choice, high quality of service, individual selection of the goods
and services, the fast response, reduction of prices, the information on the new goods
and services [Gregory, 1972].

Thus thanks to electronic commerce decreases economic frustration of persons,
these are positive changes in work affective components which acts as a base basis in
formation of economic culture of the person.
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COIAJIBHO-IICUXOJOI'MYECKHE OCOBEHHOCTHU
BJIASIHUS CETEBBIX KOMMYHHUKAIIUMIA HA CYBBEKTUBHOE
9KOHOMMUYECKOE BJATI'OIIOJIYYUE JIMYHOCTHU

Ouabra JlocueBckas, Jlroomuiaa Anapuanosa, Baqum Jlocuesckmii

AHHoOTanus. PaccMaTpuBalOTCA THUIIOJIOTHM CYOBEKTUBHOIO 3KOHOMMYeckoro Oxmaromonyuust (COB), ¢
y4eTOM BO3/ICHCTBHS CETEBON KOMMYHHKALHHU (3JIEKTPOHHOrO OHM3HEca) Ha KOTHUTHBO - a(heKTUBHYIO chepy
JIMYHOCTH. BbIsBIEHB! 3()()EKThl BIHSIHUS KOTHUTHBHOIO U ad()eKTHBHOIO KOMIIOHEHTOB Ha ypoBeHb COB.
ITpoBenen anamu3 B3auMocBsizu COB U coBpeMeHHBIX HampaBieHHil B kubepnpocTpaHcTse. [loaTBepxkaeHa
rUIoTe3a O BeAyIIeH pOJMM  COLHMAIbHO-IICUXOJIOIMYECKMX OCOOEHHOCTEH, KOTOpbIE YYacCTBYIOT B
(opMIpOBaHHU CYOBEKTUBHOTO SKOHOMUYECKOT0 OJIar OOy dHs JIMYHOCTH.

KiaioueBble clioBa: CyOBEKTHBHOE HJKOHOMHYECKOE OJIArolnoiydne, KHOEpIpOCTPAHCTBO, DIICKTPOHHBIH
Ou3Hec, KOrHUTHUBHO-adpeKTUBHA cdepa, BH3yanbHas HHPOPMALUA, OSKOHOMHYECKOE CaMOCO3HAHUE,
9NIEKTPOHHAS KOMMEpIIHS.
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INFORMATION AND ORGANIZATIONAL-ECONOMIC ASPECTS
OF INNOVATIVE DEVELOPMENT MANAGEMENT
OF REGIONAL ENTERPRISES

Vitaliy Maksimov, Ruslan Galgash, Lidiya Synytsya

Volodymyr Dahl East- Ukrainian National University , Lugansk, Ukraine

Summary. The information and organizational-economic aspects of innovative development management of
regional enterprises have been considered, the necessity of forming of theoretical propositions about
information-analytical regoinalistics has been substantiated, and the directions of information-analytical
support of regional systems innovative development have been defined.

Key words: development, enterprise, innovative development, management, region.

INTRODUCTION

Nowadays an innovative activity is the main condition to find the way out of the
crisis for enterprises, firms, regions and the whole country. If you appeal to the world
management theory and practice, you can note that principles of determinism and
optimization of enterprise activity lost its actuality under conditions of dynamic external
environment. In Ukraine these processes were accompanied by the process of primary
accumulation of capital and the subsequent division of spheres of influence in different
industries between the major owners of capitals. For the corporate structure of economy
(based on interests of separate groups of control), existing today in Ukraine, most
directions of scientific researches need correction against the institutes of ownership,
management and control. The strategic constituent of cooperation of these institutes,
which reveals in the processes of organizational changes and enterprises development,
assumes the greatest importance under such conditions.

OBJECTS AND PROBLEMS

The effective management of regional innovative development demand the
elaboration of the adequate instruments of its information support. The main
shortcoming of the innovative policy carried out on microlevel is its primary orientation
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on the management of the physical constituents of innovative process, instead of
orientation on the eventual result of innovative changes. The orientation of production
development on creation and wide application of brand-new complex technological
systems is the purpose of such policy. However, the modern management of innovative
process must be directed on creation of terms for the mass search of effective ways of
technological changes and prompt support of positive results, and not on selective
stimulation of the chosen themes of researches or workings. Only in such case Ukraine
will become able to use the available scientific and analytical potential for development
of the own economic system and achievement of stable rates of the economy growing.
Only strategic ideology will be able to make enterprise innovative activity the main
factor of economic development.

ANALYSIS OF PUBLICATIONS IN RELATION
TO RESEARCH OBJECT

A lot of different questions about creating of marketing [Maksimova, Shapran
2010., Zhdanova 2010], crisis management [Nadyon, Dyachenko 2010, Ramazanov
2010], national [Tretyak, Kurilov 2010, Voronkova 2010], dynamic [Voronkov 2010],
intellectual [Voronkova 2010] and financial [Zhytnyy 2010] conditions for enterprises
functioning and development have been considered lately in scientific publications. The
research of development problems of microeconomics and regional production systems
on the basis of the innovative determinants activization found its reflection in the works
of many Ukrainian scientists [O.I. Amosh, V.P. Babych, V.M. Geets, S.M. Illyashenko,
L.I. Fedulov, O.V. Knyaz]. But the information and organizational-economic aspects of
innovative development support problem have been left unsolved. The development
management must be aimed on the dynamic aggregate of interdependent administrative
processes directed above all things at the search of the internal and external reserves of
economical growing and development. As known from the classics of the economic
cycle theories, one of the basic principles that provides microsystem development, is
providing of possibility of transition from the stage of higher level of development
within the framework of one period of cycle (maturity phase) to the phase of
establishment with high-quality new parameters of the next level, passing the phase of
recession and crisis. Providing of effective management of enterprise development must
be accompanied by the permanent strategic diagnostics of activity that allows us to
define possibilities of enterprise in external surroundings. Exactly on the basis of
strategic diagnostics an enterprise can elaborate or correct the external activity strategy
that will determine its development. For enterprise development it is necessary to create
terms for adoption of innovative, organizational, economic measures that allow us to
pass the phase of the next level becoming.

The information and organizational-economic aspects of innovative development
management of regional enterprises have been defined in the article.
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RESULTS OF RESEARCH

The functioning and development of enterprises of a regional system have been
proceeded in the tight interconnection and interaction with external environment. An
external environment is the uncontrollable factor therefore the question is about the
possible scenarios of its development. For all this, an external environment represents
today for enterprises in most cases uncontrollable and difficultly forecasting factor.
Representation of external environment can not be limited to some one parameter
therefore the vector of the state of external environment takes place. Components of the
vector determine the possible scenarios of external environment development:
pessimistic scenario of development; neutral scenario of development; optimistic
scenario of development.

Enterprise innovative development is based on the set of interconnected
elements, which facilitate the generation of new knowledge, manage their streams,
distribute them. The efficiency of enterprise innovative activity is determined by co-
operation of basic acting persons of innovative process as element of the collective
system of knowledge creation and use. The substantiation of direction of enterprise
innovative development consists in elaboration and use of optimum economic criteria
and choosing on their basis from the great number of alternative decisions. In that time,
enterprise innovative development is the organizational, administrative and strategic
question not only economic. As the factors of innovations management have a different
nature (social, economic, technical, organizational, strategic), it is necessary to define
the proper mechanisms of innovative development that is the forming basis of the
complex mechanism of innovative development management. The specialized action
mechanisms on the concrete constituents of productive forces and production relations
must be a part of the complex mechanism of enterprise innovative development
management.

The economic mechanism of innovative development includes the following
elements: preparation and substantiation of plans of assortment and volume of output
taking into account the existing limitations on material, financial, labour resources, sales
volume, location of enterprise capacities, that provide production development;
elaboration of enterprise development plans and substantiation of economic efficiency
of innovative and investment projects of enterprise reconstruction, equipment
modernizations and products renewal, distribution of profit to the funds of accumulation
and consumption; choosing the most advantageous level of specialization and co-
operation; systematic economic analysis of enterprise, forming of indices, that
characterize enterprise activity, and determination of their quantitative size. The
economic mechanism of enterprise operates under market influence at the expense of
the competitive forming of price and demand for products of enterprise. Duration of
productive forces reproductive cycle depends on speed of innovations distribution, also
determined competition and situation at the markets of financial resources.

According to the aims and tasks of information-analytical support of the
innovative development of regional systems we elaborate the information-analytical
system. Let’s characterize the information-analytical support of innovative development
of regional systems according to the following scheme: the imposition of conceptual
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hierarchical model in a computer - the creation of informational model as a result of
forming of the conceptual model — preservation of results — analysis of results.

1. Conceptual hierarchical model. The hierarchy elements of components and
factors of innovative development estimation in a region are organized in the structure:
the first level is the level of innovative development in a region; the second level is the
components of situation; the third level is the alternative estimations of innovative
development components in a region: ,,favourable”, ,unfavourable”, ,critical”.

2. Creation of information model. The result of the expert work is the estimation
of the innovative development in a region.

3.Preservation of results. The experts database is created that the basis of the
information model.

4.Analysis of results. There are three possible estimation results, i.e.
»favourable”, ,unfavourable”, ,.critical”. The summarized integrated estimation of the
innovative development in a region is calculated as an average of each of the factors..

The strategic mechanism of innovative development is a set of ways, methods
and modes of development of strategic guideline directives which regulate the conduct
of subjects of administrative activity under different conditions of development of
strategic situations and direct the dynamics of management objects at the achievement
of the strategic goals of innovative development. A strategic situation is the existing
state of object of innovative development and concrete terms of external environment
that stipulate possibilities of realization of enterprise innovative potential. The process
of analysis of strategic situation includes the following elements: determination of
enterprise primary objective, determination of the system of descriptions and possible
states according to the different scenarios of external environment development,
analysis of the goals system, analysis of the system of enterprise innovative
possibilities, determination of strategies of goals achievement in concordance with the
different strategic situations, system of estimation indices of different variants of
development of management objects and environment.

The first element is the primary objective of enterprise that is vector-function of
enterprise innovative development. For conception of strategic conduct under the hard
competition environment the primary objective consists in victory which in the field of
economics means achieving the best results in the process of resources use. Receiving
the best results today is possible only on the basis of introduction of the newest
achievements in the field of production, i.e. on the basis of providing of enterprise
innovative development. Representation of external environment can not be limited to
some one parameter therefore the vector of the state of external environment takes
place. Components of the vector determine the possible scenarios of external
environment development: pessimistic scenario of development; neutral scenario of
development; optimistic scenario of development. Similar judgements take place in
relation to other factors which will influence on achievement of enterprise primary
objective. But, these factors materially will be guided. The vector of the state of
management objects characterizes the state, dynamics and efficiency of the use of
enterprise production potential, which by-turn can become worse, remain without
changes, or become better.

The system of innovative alternatives is the set of alternative innovative projects
which an enterprise can use for providing of development. The possible three



188 Vitaliy Maksimov, Ruslan Galgash, Lidiya Synytsya

correlations between enterprise innovative potential and innovative possibilities are: the
insufficient innovative potential, i.e. enterprise production possibilities do not allow to
innovative projects to realization; the sufficient innovative potential, i.e. enterprise
production possibilities allow to implement innovations on an enterprise; the excessive
innovative potential, i.e. enterprise production possibilities allow to implement
innovative projects to realization in a greater volume than the offered innovative
projects.

CONCLUSIONS

The information and organizational-economic aspects of innovative development
management of regional enterprises have been considered in the article. The conducted
analysis allowed us to define the basic mechanisms of enterprise innovative
development, the features of the strategic mechanism of innovative development.
Strategies of goals achievement according to different strategic situations (vector of
strategic alternatives) in our case consist of the relevant strategies for achieving the
primary objective of enterprise: increase of innovative potential or search of satisfactory
innovative alternatives; support of innovative potential and its effective use; search of
innovative alternatives which would allow to realize as much as possible enterprise
innovative potential. The achievement of the defined strategies is possible only under
condition of the proper regulation and correction of conducts of the separate
subdivisions leaders and the separate executives. Providing of the selected strategies
realization is achieved in the operative activity of executives and their behavior must be
the function of the selected strategy.
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INNOVATIVE APPROACHES IN RELATION
TO THE BALANCED STRUCTURE OF ENTERPRISE
COMMODITY ASSORTMENT FORMATION

Tatiana Maksimova, Olga Zhdanova

Volodymyr Dahl East-Ukrainian national university, Lugansk, Ukraine

Summary. The features of structure management of assortment portfolio are expounded. Approaches in
relation to providing of balanced assortment portfolio of enterprise are considered. The sequence of action in
relation to realization of final choice of the balanced structure of assortment portfolio is presented.

Key words: assortment, portfolio, enterprise, commodity goods.

INTRODUCTION

Economic development of domestic enterprises has to provide active introduction
of innovations. The commodity innovative politics of enterprise must promote
formation of optimum structure of enterprise assortment portfolio that is why efficiency
of its realization depends on its theoretical ground, methodical providing of realization
mechanism, and correction depending on the actual state of marketing environment.
Actuality of solution of these questions stipulated the purpose of research, the results of
which are expounded in this article.

PUBLICATIONS ANALYSIS

Undoubtedly, in present time, exactly innovations which are realized through one
of constituents of economic politics of enterprises - innovative policy - are big motive
force of enterprises development [Goncharov 1998].

With the help of innovative theories scientists explain business cycles of
development. Innovative theories which were grounded by Shumpeter and Khansen
bind business cycle with the row of openings and inventions [Bragin 2000]. P.
Samuel'son, in accordance with investment-innovative theory, where as a basis there is
a model of multiplier-accelerator, it considers that external factors influence through a
multiplier or accelerator and internal forces generate, thus, regular cyclic vibrations in
production volumes and renewed commodities [Pavlenko 2000].
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In opinion of Ukrainian scientists I. Lukinov, O. Gal'chinskiy, V. Geets, V.
Dorofienko, M. Chumachenko plenty of domestic enterprises do not discover activity in
innovative activity which slows down the processes of their dynamic development.

Without regard to considerable influence of scientists into formation of
theoretical and methodological base of innovative activity, in the stated above
researches there were not found questions, related to the specificity of enterprise
management commodity innovative activity and systematization of executions sequence
in relation to forming of structure assortment portfolio of enterprises on the basis of
commodity innovations. Actuality and importance of these questions for providing of
high rates development of domestic enterprises stipulated the choice of research theme.

OBJECTS AND PROBLEMS

The purpose of the research consists in popularization of innovative approaches
to forming of enterprise commodity portfolio on the basis of structure optimization of
produced products assortment.

RESULTS OF RESEARCH

Any enterprise which produces commodities or gives services has the
nomenclature of products and assortment [Yezhova 2001]. An assortment is an
aggregate of products varieties by brands, names, sizes, types, sorts which differ by
proper technical-economic indexes [Pokropivnyi 1995].

An assortment politics is the system of measures, on determination of commodity
groups list, which have most advantage for successful activity at the market, and which
provide economic efficiency of enterprise activity on the market [Mozgovoi 1999].

The basic tasks of assortment politics are:

1. Satisfaction of consumer necessities;

2. Conquest of new buyers;

3. Optimization of enterprise financial results.

In practice of enterprise activity an assortment portfolio is the aggregate of
commodities, which have a different level of profitability, are on the different stages of
life cycle of commodity (LCC), and, as a result, have different prospects at the market
[Anisimov 1990].

Thus composition and structure of assortment portfolio must correlate with the
aggregate of aims of different level planning which are put in front of an enterprise
[Khrutsky 1991].

In order that an enterprise could effectively function on the market, it is
necessary to do the following:

- research of competitive edge terms;

- research of market potentials of commodities and services, that answer mission
of an enterprise, and to the choice of such strategic areas of management, which are
able in the protracted prospect to provide external flexibility of enterprise, meaning a
possibility of orientation change of enterprise on functioning in the most favorable from
the economic, political, legal, social-cultural, scientific and technical and ecological
areas[Kardash 2002];
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- forming of perspective commodity assortment of enterprise, that in a most
degree will satisfy the actual individual and production necessities of potential buyers
inside the country and abroad, and that provides on this basis a systematic income,
meaning an income which will allow to realize the programs of the extended recreation;

- allocation of present additional resources of enterprise, which co-operate
between various directions of activity which provides the burst performance
(profitability) of these resources usage [Doyle 2001];

- forming of effective price politics, which provides in a long-time prospect the
protracted position of enterprise on the traditional and new segments of market;

- carly exposure of crisis tendencies both within the framework of national
economy and its industries and inside the enterprise, and warning of enterprise
bankruptcy [Martynenko 1995].

Thus, management of assortment portfolio structure is a difficult process and
consists in the choice of optimum decision taking into account all of possible criteria of
optimization and limitations which take place in existent and possible terms during
realization of different alternatives of development [Kunts 1991]. However, somewhat
wider the search of the best descriptions of assortment portfolio is not named as
optimization, but search of the balanced structure.

A process of the enterprise’s balanced structure of the assortment portfolio search
is complex [Alekseeva 1990].

The chart of its realization is resulted on fig.1.

3. Analysis of
portfolio
2. Diagnosing / alternatives \ 5. Decision
of portfolio development formation in
1. Structuring compo.sition Y yy relation to the
of portfolio depen.dmg on v i structure of
1ts portfolio
constituents 4. Analysis of its optimization
on the market constituents
\ alternatives of

development

Fig. 1 The chart of balanced assortment portfolio construction process

The table of contents of balanced assortment portfolio can be exposed with the
use of the following approaches:

1. Coming from aims and tasks of enterprise.

Balanced assortment portfolio is such its state at which provided an achievement
of all or most major aims of enterprise, both in short-term and in long-term horizons of
planning [Mazaraki 1999].

Primary purposes in the management of assortment portfolio structure are:
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- providing of maximal work-load of production capacities;

- achievement of maximal or minimum necessary profitability;

- providing of maximal market growth and volumes of sales share;
- decline of risk during the formation of assortment portfolio.

2. Coming from composition and structure of assortment brief-case [Kholodnyi
2006].

This determination is related to conception of LCC (lifecycle of commodity), in
accordance with which the life cycle of commodity is counted on a certain term and
update of commodity assortment is unavoidable and necessary [Afanasiev 1995]. Thus
different commodities are on the different stages of LCC, have different prospects and,
accordingly, their being in a commodity assortment is needed for aims achievement of
different temporal horizons.

Thus, balanced assortment portfolio — is a provision of such composition and
structures of assortment portfolio, when it contains elements with such total set of
properties which answer the structure of the set aims, together with this, the proportions
of elements must provide the necessary dynamics of their achievement [Landina 1994].
Under elements here it follows to understand the set of commodities types which form
composition of portfolio, under the proportions of elements we should understand
production of different commodities and their correlation volumes, and under properties
of elements - a set of such indexes of every commodity, as a prognosis of volumes
dynamics of sales, calculation of norm of income sizes and profitability, prognosis of
duration of LCC.

3. Coming from the analysis of dynamics of indexes [Illyashenko 2004].

In this case balanced assortment portfolio - is such state of assortment portfolio,
curtained by its structure, which provides the proof of commercial activity dynamics
according to the aims of enterprise, which are attributed to the different periods of
planning. Thus the row of dynamics must contain the properties of stability. Under
stability we understand absence of strong overfalls in the temporal rows of such
indexes, as a production and sales volume, work-load of production capacities, profit
margin, market share, and in temporal rows - rates of their growth.

4.Coming from market demand and suggestion (from the side of external in
relation to organization factors).

This is being reached by uniting initial determination of balanced assortment
portfolio as in accordance to demand and supply of each other according to the modern
conception of marketing [Belyavsky 1997]. In this case balanced assortment portfolio
will be such structure of commodity portfolio, which will provide not only accordance
of commodity suggestion of enterprise to the pattern of demand in a present tense but
also pre-conditions of similar accordance in the future, and, moreover, one that actively
will influence on structure formation of the future demand on behalf of enterprise.

Realization of final choice of the assortment portfolio balanced structure can be
represented as the following sequence of actions:

1. Development of a few variants of composition portfolio formation (its update),
together with this, from point of duration of the planned period one variants will
anymore answer the growth of portfolio, other - to the current result of portfolio
maximum; from point of aims of enterprises first - to the portfolio of profit, second - to
the portfolio of maximum particles, third, - to the portfolio of a volume maximum, etc.



194 Tatiana Maksimova, Olga Zhdanova

2. For every composition of portfolio it is suggested to develop a few alternative
variants of structure optimization: by the variants of pattern of growth, model of profit,
pattern of the balanced growth, and also choice of alternative development of
constituents from point of risk minimization.

3. Every received result of portfolio is sent on high-quality estimation by a
person who makes a decision, with the aim of the final choice of structure. The criterion
of estimation will be in accordance to the dynamics of indexes, provided by this variant
of structure, to the signs of balanced assortment portfolio (in accordance with
determinations).

CONCLUSIONS

Optimization of assortment is a continuous process of commodity politics
realization, and an assortment can’t be optimized only once during all period of
enterprise presence on the market. For every technological line there is a long-term plan
of assortment update. Taking into account the rapid change of the market state of
affairs, the new types of products, which can be asked by a market in the future, are
constantly developed. Thus the special attention must be paid to monitoring of life cycle
of products.

Different commodities have different duration of life cycle and it’s every stage:
from a few days to tens of years. Task of marketing specialist is to provide the rational
lengthening of commodity life-span at the market, although the development of
scientific and technical progress, opposite, results to the speed-up «senescence» of
commodities and compression of life cycle.
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MNHHOBAIIMOHHBIE MOAXOIbI K ®OPMHUPOBAHUIO
CBAJTAHCUPOBAHHOMU CTPYKTYPBI TOBAPHOT'O
ACCOPTHMEHTA MIPEANPAATANA

Taresana Makcumona, Oabra ’Knanosa

AHHOTauus. B craThe M3/IOKCHBI OCOOCHHOCTH YIPABICHHS CTPYKTypOH aCCOPTHMEHTHOIrO IOPT(hEs.
PaccMOTpPEHBI MOAXOIbI OTHOCHTENIBHO OOCCIICYEHHs COAaNTaHCHPOBAHHOCTH ACCOPTHMEHTHOrO moprderns
npeqnpustus.  IIpeacTaBieHa  MMOCIEIOBaTENbHOCTh  [CHCTBHII ~ OTHOCHTENBHO  OCYILICCTBICHHS
OKOHYATeJIbHOrO BbIOOpa cOATaHCHPOBAHHOM CTPYKTYPbI aCCOPTUMEHTHOrO HOPTQhEs.
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Summary. The problems of the investigation of the influence of physical fields on man’s feelings with the
purpose of protecting his health in the period of anticipating Sun’s activity in the period of 2011 — 2015 years
have been considered in this article.
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INTRODUCTION

In the period of its development humanity repeatedly made attempts to establish
close links between person’s feelings and processes which take place in the
surroundings. Heraclite, Hippocratus, Aristotel often refer to these factors in their woks.

The founder of heliobiology O.0. Chignevskiy determined and proved the
existence of connection between the condition of man’s health, world — wide historic
events and cosmic vibrations. He considered that processes in Space were the
consequences of Sun’s activity. Physical characteristics of Sun, processes taking place
in the period of its activity are the cause of enormous changes in the entire physical and
organic world of our Planet, are also the direct cause of great magnetic storm and
influence the state of practically healthy person [Zhelibo E.P., Zaveruha N.M.,
Zatsarnyj V.V. 2003, Dudnikova I.I. 2003, Pistun I.P., Berezovetskij A.P., Tubaltseva
A.N. 2003]. The first reaction of a man on Sun’s magnetic perturbations manifests itself
just already in 8-10 minutes after the beginning of the storm. Every manifestation of
Sun’s activity becomes the cause of 1-2 thousand of deaths [Gordienko 2006].

The greatest negative influence of magnetic storms is observed on Earth’s poles
and in ecologically polluted zones.

Any influence of Space on the objects of living and inanimate nature is fulfilled
by means of interaction with existing bodies and objects [U. S. Congress 1989,
http://www.secondphysics.ru/node/ 2009, Akimov A.E. 2000]. In the course of the
whole history of mankind many scientists believed that there existed the natural strength
of life — prana in India, In-Yan in China, Illiaster in Europe, life energy in Greece
[Gordienko 2006, Vladimirsky 2000] in modern world and, first of all, a man possessed it.
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Under the influence of Space and natural force the changing of properties of
surroundings appears and any material objects located inside this area react upon such
changing.

The result of changing the properties of surroundings stipulated by the
availability of the material object in it is called ,,a physical field”. Each type of
interaction existing in nature is in conformity with its own physical field [Gordienko
2006, Vladimirsky 2000].

Actually all vital processes in a person’s organism on field level are duplicated
owing to the generating physical fields and first of all due to the electromagnetic field
which is characterized by its parameters- frequency, power, etc. [Semin J.A.,
Shvartsburg L.K., Dubovik B.V. 1995, Syromjatnikov J.P. 1995].

It is stated in modern physics that the diversity of interactions that biological
organism have to deal with in the surroundings may be brought to 4 types —
gravitational, electromagnetic, strong and weak [Grigoryev 1973, Kuznetsov 1994].

The correlations existing in the system ,,man — nature’’ are indicative of the
power nature of a man — the existing direct power exchange between a man and
surroundings. There are different types of secondary physical fields among the
mechanisms of coersion on biological objects.

They are the following: acoustic, electroacoustic, plasmatic, thermal. They are
able of generating vibrations and feed the processes taking place in a man’s organism.

RESEARCH OBJECT

Proceeding from the above-mentioned statements it is actual and necessary to
investigate the influence of physical fields on man’s state of health in order to preserve
man’s health especially in connection with the anticipating increase of Sun’s activity in
the period of 2011 — 2015 years.

RESULTS OF EXPERIMENTAL RESEARCH

The man’s organism consists of water by 60 — 70%. It is known that water is a
good conductor and any change of physical field will influence man’s health. The
influence of any physical field exerted on a man and surroundings is revealed directly in
the period of its activity.

It is possible to detect the signs of fields influence only indirectly according to
the residual reaction of living organisms after stopping fields’ influence.

According to the character of the physical fields’ influence, first of all, on a man
and other biological objects it is necessary to distinguish the following types of
influence:

— gravitational (influence of overloading and weightlessness);

— electromagnetic (veneering electric current in organism);

— clectromagnetic ionizing (irradiation of a body or separate tissues);
— acoustic (sound effect);

— electroacoustic (veneering additional electric field);



198 Valeriy Maletkin, Oleg Druz, Lydmila Maletkina

— thermal (appearance of infrared radiation);

— Dbiological (influence of the complex of fields engendered by the vital
activity of each individual bioobject leading to appearance of man’s
hypnosis and other abilities).

The authors assert that all physical fields are potentially dangerous. Their
influence on all bioobjects causes changes of parameters in the surroundings.

Many specialists estimate such influence and such changes as negative and
consider that they are very harmful for man’s health [Grigoryev 1973].

The character of the influence of any physical field on a man is determined by
the type and total energy of the field itself and, to great extent, by power characteristics
of its bearer.

The most dangerous physical fields are ionizing ones according to the character
of their influence on bioobjects and availability of residual products of this influence.

Any change of the bioobject’s condition takes place as the result of the
interaction of its structures and elements. The main property of the living organism
manifests itself in the presence of the potentials’ difference on its membrane cells.

Any change of the potential of these cells results in physiological changes — such
as nervous impulse and contraction of a muscular cell. Keeping up the potentials’
difference of membrane cells is the base of all biological organisms including a man
owing to the constant maintenance of regulating the structure of living matter. Upsetting
such balance leads to the destruction of the living functions of a cell.

The power potentials of membrane cells play an important role in the activity of
man’s nervous cells-neurons [Gordienko 2006].

The connection between the main person’s organs is carried out through the
molecular signalling by means of electric impulse signals. Canals in the end-plates of
nerve — muscular contacts are opened in response to a neuro — meditator — a chemical
transmitter in a man’s cortex [Gordienko 2006, Grigoryev 1973]. There appears an
electric current with the magnitude approximately several amperes (1pA=10"* A).

For instance, the cells of the eye-retina (sticks and flasks) contain substances
interacting with light — electromagnetic field. Isomerization of molecules and
conformational change of albumen, i.e. Visual perception of surroundings by a man,
takes place by means of transformation of light signal into molecular one -
electrochemical signal under the influence of light. Blood supply of organism is not
only a stream of liquid, but first of all, it is the motion of ions.

According to physical laws this process is considered to be no more than an
electric current.

Sufficiently high temperature of a man’s organism favors the formation of
thermal field’s energy around man’s body.

Therefore, any living organism including a man, forms several fields around
himself.

Man’s electromagnetic field and its constant relative motion in the process of
vital activity result in the emergence of acoustic and electroacoustic fields with their
physical parameters — frequency, power and so on.

All these circumstances allow to state that a man is a generator of weak physical
fields which actively accompany the processes occurring in his organism.

Power field of a man as the source of generation of different power influences
into surroundings, bears detailed information about all processes in his organism and is
called a biofield (bioplasma).
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The so-called etheric man’s body bearing information about all processes in his
organism creates some power envelope around a man.

The greatest maximum power density of the etheric man’s body — aura is
observed around his head and can be perceived visually by a special category of people
(bioenergetics, extrasenses) in the form of coloured range reflecting the inner man’s
world. The highest spiritual manifestations of a man are characterized by a blue
component of the light’s spectrum, the brutish ones — by the red colour shade of aura
[Maletkin, Druz, Maletkina. 2010].

It is considered that the range of biopotentials of tissues in a man’s organism may
vary from 1 till 500 Hz [Tornuev 1980]. The total energy eradiated by a man is about
100 Wt, moreover, it absorbs about 75 Wt from surroundings.

Man’s vital activity is accompanied by additional emission of electrostatic,
acoustic, thermal and, to some extent, ionizing energy in the quantity of about 25-30 Wt
into surroundings. The tensity of electrostatic field at the distance of 10 cm away from
man’s body may be from 1 to 100 W/m [Pavlenko A., Rusanov A., Kosov A. 2008,
Heath C.W. 1996, Walleczek J. 1992, Rubtsova N.B. 1997, Gurvich E.B., Novohatskaja
E.A., Rubtsova N.B. 1996].

CONCLUSIONS

1. Man’s organism sensitive is to different physical fields existing in nature. He
is a generator of weak fields himself, his vital activity is subordinated to physical laws
of environment.

2. It’s necessary to accept quantative physical characteristics of the examined
fields as a lower verge of influence on a person at present period of time; they may be
considered as restricted ones.
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Summary. Existent methodologies of estimation operating management products are considered in the article,
basic classification signs and offered approach are distinguished near grouping of instruments, which can be
used for estimation method of operating management of administrative product development.

Key words: operating management, administrative product, principle of Paretto, three-level kernel,
classification signs.

INTRODUCTION

Effectiveness and efficiency of enterprise’s activity and his subdivisions are
determined by the high-quality level of using administrative products. In this article
administrative information, administrative decision and administrative results of activity
are thought as basic administrative products. If there is a product, must be system which
recreates it, processes and centers of responsibility. However obviously expressed such
system is not on an enterprise, that’s why to control these processes and consume high
quality administrative products is impossible.

For increasing of administrative efficiency on an enterprise it follows to
distinguish a separate subsystem which would perform the duty of administrative
products making. If to conduct an analogy with material products making on an
enterprise, which are made the system of operating management, it’s possible to assert
that the system of operating management of administrative product development
process has a right on existence. This subsystem does not have clear broads, but
answers to all system’s signs as integrity, emergenty, functionality, synergy,
subordinated, functionality and determination.

Forming and conditioning of the successful functioning of this subsystem
requires realization of monitoring her activity, analysis her functions, intentions, if you
need state of different component elements in her functioning process. For this purpose
it is necessary to have a consequent instrument, methodology, which would in the
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foreground mode execute intentions of operating management state, and also conduct
the special researches for a deep analysis. Here actuality consists of problem of
researching this subsystem estimation.

ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

Analyze of the special and educational literature, sanctified to the management
and management enterprises is shown by the presence of great number of approaches
and charts of estimation. As objects estimations are examined: whole system of
management enterprise, functional and target subsystems, quality of realization of
administrative results of activity, functioning of organizational mechanisms, state and
level of good organization processes, using potential and possibilities of management
subsystems, estimation of separate performers and groups of performers which execute
separate administrative works or roles. Methodologies of such known authors as J.
Fitzsimmons, Richard B. Chase, Nicholas J. Aquilano, Robert Jacobs, Larry Greiner
and Richard Savich, David H. Meister, D. Upton and S. Macadam, etc. were
investigated in the article [1, 3,7, 9,11,12,13,18-20].

It is possible to say on results research, that most worked out and investigated are
questions of estimation management system, functional and target subsystems of
enterprise, less investigated and require additional research - question of estimation
separate administrative results of activity. More detailed the question of effectiveness
and efficiency of activity of management subjects is considered in scientific literature,
also much attention is spared to the estimation of logistic state, operating activity, sale
etc. Some positions have universal character; however some administrative results of
activity are specific enough and require adaptation to the existent estimation methods or
even development of the special instrument.

Among administrative results of activity to the least studied it is possible to take
results, which are dedicated to the internal processes which take place within the limits
of management subsystems. The questions of estimation administrative results of
activity which are related to development and using administrative products are
considered episodically and through separate aspects. Integral and complex
methodologies in the special literature are not observed, that’s why it is necessary to
work out new and adapt the existent instrument of estimation in relation to a specific
and features of operating management of administrative product development process
(after in text using short form - OM APDP).

AIM AND RISING OF RESEARCHES TASK
The aim of the article consists of systematization existent experience, separation

those structural elements, units, which on the basis it is possible to get effective and
capable-working methodology of estimation.



RESEARCHING AND DETERMINATION OF APPROACHES 203

BASIC DIVISION WITH RESULTS AND THEIR ANALYSIS

Using administrative products is perceived by a management object, causes
changes in his behavior or descriptions which allow arriving at the set aim.

Descriptions of administrative product are the consequence of operating his
(administrative product) development process. In quality management subject we
distinguish the internal subsystem of operating management, which provides
development of administrative decisions produces administrative results of activity and
uses administrative information [11].

Development new and adaptation of existent instrument of estimation in relation
to a specific and features of OM APDP requires systematization of study existent
experience, separation those structural elements, units, which on the basis it is possible
to get effective and capable-working methodology of estimation.

For systematization experience and above-mentioned instrument of existent
methodologies, it is necessary to analyze them from different positions. For this purpose
we need to form the criteria of classification and define classification signs. In order to
get the most objective results of determination main classification signs, the open
questionnaire of respondents which work in scientific and productive spheres
(representatives of theorists and practical management workers) was conducted [15]. To
the classification signs which distinguished respondents, they take such: object of
estimation, sign of using, type of methodology, origin of school, level of subjectivity,
belonging to approach, methods of estimation parameters, level of dynamism, level of
complexity. Farther to the respondents it was offered to range all signs by importance.

Thus, it is possible to assert that receipt information forms a three-level kernel
(fig. 1) and, by principle of Paretto, it is considered the center of kernel complex
represents all necessary properties and tendencies of all selection of signs and is most
essential for future methodology of estimation of OM APDP.

Summarizing research results it is possible to do such conclusions, that the level
of complexity, methods of estimation parameters and level of dynamism, behave to the
most essential descriptions and classification signs of management subsystem. After
getting results we propose to form classification of existent estimation methodologies of
management subsystems, as it is shown on fig. 2.

OM APDP functions in two measuring — in time and space. All changes which
acquire OM APDP are represented in the conditions of functions’ realization process.
Therefore OM APDP functions must be estimated both by concrete moments of time
and by dynamics. The important index of any management subsystem is quality of its
functions’ realization, that’s why is needed such estimation methodology of operative
management of administrative product development process, which in the single
indexes’ system would enable to estimate component elements and functions high-
quality and quantity.

Union methodology of estimation it’s functioning will show by itself integrated
methodology of different estimation methodologies of other management subsystems.
For it in the article is needed to conduct the detailed research of existing on this time
methodologies, instruments and approaches to estimation management subsystems 8, 9,
14, 17, 20].
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Important L
7. Level of subjectivity.

8. Sign of using.
9. Object of estimation.

b b 1. Level of complexity.

2. Methods of estimation parameters.
3. Level of dynamism.

4. Origin of school.
5. Type of methodology.
6. belonging to approach.

Fig. 1. Three-level kernel of classification signs

Classification sings existent methodologies of estimation
management subjects

Methods of estimation
parameters

Level of complexity Level of dynamism

static

Fig. 2. Major classification signs of existent estimation
methodologies of management subjects

From management of OM APDP subsystem’s functioning position it is necessary
to build methodology thus, to have the opportunity to watch work of separate elements
or separate operations. These requirements will be realized on the basis of using matrix
approach of estimation indexes, which is formed on the indexes system by possible
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elements combinations which formed the subsystem of OM APDP, and types of
operations, which them execute. Example of such matrix approach is made an in a table 1.

On the basis of this matrix the hypothetical objects amount of estimation is
determined. In practice, according to the principle of Paretto, it is enough to consider
20% from the general objects amount, however for additional researches — just 20-30%.
Due to it the work-intensiveness of estimations considerably goes down and the
mechanism of implementation of estimation becomes comfortable in the real mode of
time [16].

Table 1. Determination of objects of estimation of subsystem of OM APDP

Subsystem’s Types of administrative results of activity (P;)
elements (E)) P, P, P,

E, P.E, P,E, P,E,

E, P.E, P,E,, . P,E,,

A set of elements of administrative results of activity is typical, however takes
into account a specific each of management subsystems of an enterprise which OM
APDP is examined.

CONCLUSIONS

It is possible to draw conclusion by results of researching this approach allows
enough flexibly to form the estimation instrument adequate to complication of the set
tasks, to conduct an operative estimation and special researches. As indexes estimations
can be used comparison indexes of normative value with actual (or standard value with
actual). Using standard-normative indexes allows estimating the executive’s level of
administrative operations, elements’ functioning quality and quantitative depths of
rejections and also forming the program of actions on this basis. Offered approach to
development gives an effective comfortable instrument for the estimation of the state of
operating management administrative products development process subsystem.
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HUCCJIEJOBAHME U ONPEJEJEHUE MOAX0I0B Y METO/JOB OLIEHKH
ONEPAIIMOHHOTO YIIPABJEHMSI IPOLIECCOM PA3PABOTKH
YNPABJEHYECKOI'O MPOIYKTA

Bausepnii Hazapos, Enena Illapko

AHHOTanms. B cratbe paccMOTpeHBI CYLIECTBYIOLIME METOAMKU OLEHKHM MPOAYKTOB ONEPALUOHHOIO
yIpaBIEHUS, BBIICICHBl OCHOBHBIE KIIACCH(UKAIMOHHBIE IpPU3HAKH M MPEMIOKCHHBIH MHOIXOX K
TPYNIHPOBAHUIO HHCTPYMEHTOB, KOTOPBII MOXKET HCIONB30BATHCSA AN Pa3pabOTKH METOAUKH OLIEHKH
OIEPAIIMOHHOT O YIPABICHHS IIPOLECCOM Pa3pabOTKH YIIPaBICHUIECKOTO IIPOTYKTa.

KiloueBble ciaoBa: onepalioHHOE yIpaBlICHHWE, YNpaBleHUeCKMH mpoaykT, mnpunuun Ilaperro,
TPEXypPOBHEBOE PO, KNACCH(UKAIMOHHBIE TPH3HAKH.
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Summary. The article provides a review of registers of convenience flags and the problems of the transport
services, it presents research-to-practice recommendations on improvement of legislation in trade shipping, on
development of the foreign trade of Ukraine, international transit and forwarding services. Some solutions to
the problems of logistics, serving for the benefit of economy and international integration, are given.
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INTRODUCTION

According to the leading world experts, Ukraine possesses Europe’s biggest
transit rate — index of 3.75 (compare to Poland’s — 2.92). Domestic specialists — marine
agents and forwarding agents — provide a wide range of services to carriers and cargo
owners at the rate of 60% of export-import shipping operation and 75% of transit
shipping operations [Burkinsky 2009, Slobodyanyuk 2010, Nechaev 2010].

However we do not use this huge advantage to the full. The transit ratio, which
has recently constituted some 50% out of total volume of Ukraine’s shipping operations,
has reduced by half. In the situation of the systemic crisis the whole market of foreign
cargo traffic, both transit and domestic, has declined, although at the lower rate than the
rest of domestic economy. The main reason for it, according to our analysis, lies in
purely Ukrainian problems: instable and inconsistent government, unbalanced domestic
industrial production and consumption; the absence of a well-developed and resources-
provided strategy of the state transport system; the neglected and underdeveloped
foreign trade relations; the discouraging operation of border check points [Nechaev
2010].

ANALYSIS OF THE LATEST STUDIES AND PUBLISHED WORKS

The fulfillment of transit potential serves as a life-saving variant not only for the
transport sector of economy [Nechaev 2008]. How, amid the global crisis, to use
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Ukraine’s unique geographic position for providing and serving trade relations between
more prospering economies of our neighbours and their exporters-importers? Despite all
problems sale-and-purchase contracts will be signed and the trade will grow.

Creating favourable and competitive conditions for export-import and transit
cargo traffic is a key task of high priority. It requires improving the national transport
system, its infrastructure, main roads and providing forwarding services [Nechaev
2010]. It is hundreds thousand of jobs. Nevertheless today all anticrisis measures
mention not a word concerning transport; trade shipping and sea ports develop not with
the help of legislative framework but despite it. After Ukrzalyznytsya (Ukrainian state
rail carrier) lost its right to be customs carrier, it reduced its shipping operations of
excisable goods by half. Today one letter or act of State Customs Service of Ukraine
can cancel provisions of law. Complicated schemes of financial guarantees are
introduced for particular bodies. Strict fiscal mode, lengthy customs clearance eliminate
successful commerce operation of a fleet under the flag of Ukraine. There is a fleet
which operates under foreign flags but it is under the control of Ukrainian businessmen.
However they provide no revenue into Ukraine’s budget.

Controlling bodies (veterinary, ecology, quarantine inspections) at border check
points turned the border crossing into an unconquerable process. Here lies the reason for
the unheard-of down time of transit containers in ports where various inspections
introduce 30 control procedures, a dozen of signatures in order to obtain a permit for
transshipping transit cargo from one shipping line into containers of another shipping
line. It takes 2 weeks! — instead of simplified and rapid procedures of the programme,
enacted by law, ‘Ukraine — a transit State.’ It is well-known to our partners and potential
clients abroad.

RESULTS OF RESEARCH

The sector of dry-cargo vessels is the last where international freight market felt
the global crisis influence: its collapse started in October 2008 as a result of the global
recession in metal, chemical and coal industry. However the construction of new
tonnage of more that 400 million tons was ordered in 2009-2010. It will lead to the
doubling of the deadweight of the bulker and the world fleet [Burkinsky 2009]. Amid
the development of merchant shipping Ukraine’s participation in the world maritime
trade is insignificant - less than 5 million tons of cargo, or 0.05% out of 7415.5 million
of the world’s maritime cargo turnover (according to UNCTAD, on January, 1, 2007).

At the same time the structure of shipping operations and goods turnover in
Ukraine is not balanced: most of import comes in containers, most of export is carried
by bulkers. The share of maritime transport in Ukraine’s GDP is a bit more than 2%
(with the potential of 15%). During the last 20 years the share of domestic carriers
export-import cargo reduced by 10 times (from 75% to 7.5%). The rate of increasing
import shipping operations and the reduction of export proves Ukraine’s loss of fleet
competitiveness at the world freight market.

The reduction of tonnage under Ukraine’s State flag took place simultanecously
with the significant increase of shipping companies. Thus today according to British
Lloyd, 82 companies are registered in Ukraine which own vessels under State flag (of
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which only 7 companies own fleets more than 5 units and 51 companies own 1 vessel
each) and 110 companies own fleets also under the flags of other countries [Burkinsky
2009]. The fleet of Ukrainian companies under the flags of Open Registry countries
increased from time to time according to the standpoint of our exporters (first of all
metal products) at the world trade markets. Due to this fact Ukraine ranked 33 out of 35
world’s maritime states. However with the weakening of the positions of metal
exporters at the SE Asia markets Ukrainian ship-owners began to get rid of their
tonnage. It turned out that they could not operate the fleet at the world freight market
because of the absence of carrying trade institute and cutting down independent agency
services, survey services and forwarding services. Shippers tend to create their own
service companies and do not allow independent operators to shipping operations, although
in the situation of the crisis it is unsettled domestic units that are closed first of all.

EU countries focus on shipping operations by environmentally-friendly modes of
transport — by rail road and water. The Western Europe is about to prohibit long truck
shipping operations [Nechaev 2008, 2009]. In Ukraine on the contrary logistics centres
are built only for motor transport, far from water and railway main roads. It may cause
serious problems in the future.

Several years ago with the growth of cargo traffic port development started to
boom; the number of new investment projects on port development is increasing
rapidly. Today rail road is not keeping up with this it: old mechanisms work worse and
worse; old, outdated principles of sectoral management need reforming. The Bill
concerning ports introduces a new definition: ‘port’ —not as a legal entity but ‘transport
complex’ as an economic and geographic notion. Thus the noncompliance with
Merchant Marine Code of Ukraine should be removed [Rabotnev 2010].

According to the Strategy of sea ports development until 2015, access channel,
water area, mooring berths, hydraulic engineering structures, navigation equipment,
communications, entrance routes are assigned to State port administration. Facilities
connected with cargo transshipment (lifting gear, terminals, warehouses and territories)
can be sold or rented out, leased or granted to concession to private entrepreneurs and
companies [Slobodyanyuk 2009, Nechaev 2005]. No common-sense logic and
consequently no logistics will tolerate irresponsible rent pressing of inspectors.
Otherwise this alogical and mental phenomenon should be called as ‘peculiarities of the
national hunting’ for everything that moves, including charter fleet and common carrier
[1zotov 2010, Kaver 2008].

The reproduction of Ukraine’s merchant fleet and the development of shipping
are hampered by artificially created conditions when there is no demand for marine
transport operations, when it is unprofitable for Ukrainian exporters to send cargo under
CIF conditions (when they become charterers and commodity price increases
significantly because of transportation and cargo insurance). As a result institutes of the
freight affair do not develop, and the national shipowners loses its potention carrier-
based cargo. Direct losses of Ukraine’s economy because of this during the years of
independence have amounted to more than a dozen of billions dollars [Nechaev 2010].
Taking into account the migration of skilled labour and the reduction of cargo traffic
(with the fall of the transit index to 2.7), the total losses increase significantly.

In order to stimulate domestic demand for tonnage it is necessary to exclude
freight payments out of double taxation, cancel VAT on the services of Ukrainian
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freighters, to create conditions for ‘part cargo’ combined transportation and single
contract carrier-forwarder under a joint bill of lading and unified tariff rate [Nechaev
2003, 2005]. Importers, exporters, motor railway and water carriers and dockers should
more actively implement contract relations with domestic forwarders (FIATA members)
on the base of INCOTERMS, carry on logistics according to multimodal scheme. Even
simple measures like these will soon increase cargo-carrying basis of all modes of
transport [Slobodyanyuk 2009]. Only due to the rising demand of cargo owners
domestic forwarders will be able to grow into multimodal transportation operators and
contract carriers.

Many countries of the world has successfully tested the mechanism of creating
International Ship Registry (Second Ship Registry) which presupposes privileged and
simplified tax system. For example, all taxes are replaced by a single reasonable one-
time registration fee and fixed rates depending on the tonnage of a vessel which are paid
once a year. World shipping taxation has its own peculiarities (fig. 1). The profit of
vessels registered in the countries of open registry and offshore zones are subject to tax
of about 2% and the profit of vessels of other international registry of about 7%. The
profit tax of the vessels listed on the national registry is set from 5% (Greece) to 50%
(Italy). It is the high tax that resulted in tonnage ‘drain’ towards ‘convenient’ or ‘cheap’
partners which presented huge economic benefits to ship owners.

Average tax level (without Ukraine)
Sweden
Ukraine
Russia (International Registry)
Italy (International Registry)
Italy
Portugal (International Registry)
'Portugal
the United States
France (Kerguelen Island)
France (National Registry)
Denmark {(International Registry)
Denmark
Luxemburg
Great Britain (International Registry), Isle of Man
Great Britain
Netherlands
Spain (International Registry)
Spain
Switzerland
Ireland
Greece
Malta
Panama
Liberia

Cyprus %

0 10 20 30 40 % 60 70

Fig. 1. Shipping tax level across the world
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According to official figures, at the beginning of 2010 on State Registry there
were 6846 vessels of integral gross tonnage of 2731 thousand register tons. After 1997
(since the implementation of the Registry) 1939 vessels of tonnage of 2031.7 thousand
register tons. However a revision showed that the real number of vessels and the
tonnage volume under Ukraine’s flag is sort of a commercial secret.

It contradicts numerous official statements about the necessity of making
Ukraine’s flag attractive and the most convenient for ship owners. The procedure of
registering a fleet is an integral part of this convenience. The EU purposeful policy in
this direction stopped the fleet drain to the open registry countries and there is a
tendency of returning its fleet under its nations’ flags. Like all over the world the main
purpose of creating the registry is not the profit from the registering of vessels but a
multiplier effect for economy on the whole including the protection of foreign trade
from acute fluctuations of freight market, maintenance of economic security of export-
import operations, the revival of economic sectors connected with shipping (metallurgy,
shipbuilding, instrument-making industry).

One of the conditions of the development of the markets of convenience flag
registry is marine specialists. For the training of crew personnel and the staffing with
the citizens of home country of vessels we need:

— specialized marine educational institution;

— sources of funding of personnel training;

— surplus of vessels of national and open registry flag.

At the same time national trade fleet should be fully manned under conditions of
the reproduction of labour-power in the context of Ukraine. In the system of world
labour market and man-power export, convenience flag vessels become a very
important form of application of unclaimed marine professions for many Ukrainian and
Russian seamens [Primatchev 2006].

A complex of new regulatory acts on merchant shipping is needed for the
implementation and development of the Maritime Doctrine of Ukraine, and the main act
is ‘International Ship Registry Of Ukraine’. The means invested into shipping and other
fields of maritime activities bring triple return as far as all branches of national
economy are concerned. The multiplier effect which is expected from creating Second
Registry will be perceived not only in merchant fleet but also by those who build and
repair ships. It is there that appear new jobs, the biggest profit will be sent there (Tyna
noiayt Haubospmme npudbutn), from there should come assignments to the budget.
With active reinforcement of domestic fleet by new ships there will appear a real
opportunity of resisting the pressure on our exporters to transport sold goods by
importers themselves (FOB). Special procedures may encourage this which are
provided for WTO members but we should be able to use them properly [Rabotnev
2010].

CONCLUSIONS
1) We value the capacity of logistics market today at 30 bln $. Bat logistics

centres in Ukraine are created without taking into consideration world tendencies. Port
customs infrastructure fails to clear cargo timely, which results in down time. The
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development concept of logistics which is being worked out by Ministry of Transport
and Communications foresees the transition of customs clearance into inland. It is at the
crossing of main water and railway lines that logistics centre’s should be built. Motor
transport should be used only within 200 km to deliver cargo ‘from a warehouse to the
client’s door’.

2) Nearly half of International registries relate to offshore. They are formed on
island territories of states. For Ukraine for this purpose there is Sevastopol on the
Crimean peninsula and of course Serpents' Island (Ukrainian — Zmiinyi Island).

3) In the situation of a more rapid crisis overcoming by world’s export-oriented
economies we should offer Ukraine’s transit potential with competitive terms of transit,
up-to-date standards of logistics and forwarding services, price rate. The government
should remove the corporate barriers of controlling bodies on the way of transit cargo
traffic. The government should give support to transportation industry, as provided for
in the legislation. It is possible to fulfill before budget inflow and expenses on the
building of roads, terminals, new vessels, locomotives, carriages — first of all by means
of the revision of the legislative framework of international shipping operations. When
the fleet under Ukraine’s flag will transport not 5-8% of cargo as today but 30-40% then
this country will again become a maritime power.
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DEVELOPMENT PARADIGM OF UKRAINIAN INDUSTRIAL
ENTERPRISES
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Summary. The pre-conditions of information-innovative development paradigm of Ukrainian industrial
enterprises under conditions of global economic system evolution have been considered in the article.

Key words: economic system, enterprise, information-innovative development, paradigm

INTRODUCTION

The present crisis in Ukrainian economy in the first place deals with the
deceleration of the innovative processes in an industry. On the basis of analysis of pre-
conditions of the industrial enterprises innovative development it was defined that one
of the necessary components of enterprise development under modern conditions is the
transformation that takes place in the information-innovative environment of an
enterprise.

OBJECTS AND PROBLEMS

The theoretical researches of the problem of economic system innovative
development were made by such famous scientists as I. Shumpeter, P. Druker, H.
Beret, B. Tompson, B.Twist, B. Santo. The well-known works of Ukrainian scientists
deal with the questions of enterprise innovative development management, i.e. V.
Grynyova and O. Kozyreva, V. Ponomarenko, O. Trydid, M. Kyzym, S. Illyashenko.
Analyzing the term “development” S.I. Ozhegov defines it as “a process of the naturally
determined change, the transition from one condition to another more perfect condition,
the transition from the old qualitative state to the new one, from simple to complex,
from lower to higher” [Ozegov, Shvedova 1998]. E.M. Korotkov considers a
development as “the set of changes that leads to the appearance of new quality and
strengthening of system vitality, its capability to resist the destructive forces of the
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external environment” [Korotkov 1997]. V.A. Zabrodsky and M.O. Kyzym think that
“the development of economic-production systems is the process of transition an
economic-production system into the new more qualitative state at the expense of piling
up of quantitative potential, change and complication of structure and composition that
consequently increase the ability to resist the destructive forces of the external
environment” [Zabrodsky, Kyzym 2000]. S.M. Illyashenko [Illyashenko 2005] and
P.P. Mykytuk [Mykytuk 2007] single out two types of market strategies of the
economical agents functioning, i.e. stabilization (preservation of the achieved
production level, market share etc.) and developmental (expansion of production,
market share, profit increase etc).

The pre-conditions of the information-innovative development paradigm forming
of the Ukrainian industrial enterprises under conditions of global economic system
evolution have been substantiated.

RESULTS OF RESEARCH

Globalization processes add changes practically in all constituents of production
system. A production in the process of economy functioning and development considers
as a phase that fulfil oneself in the form of goods which are necessary for society
existence and development. The traditional paradigm of reproduction and development
is based on the interpretation of production as a main stage that includes directly
material production and production infrastructure. The interpretation of reproduction
and development that is used in the foreign economic theory was formed under the
influence of postindustrial transformation processes and theories that widened the idea
about production. It is called economical production which includes not only the
material production but also the intangible production sphere. Such change comes of
the identical definition of manufactured products and services as two types of use value
that have utility property and from this point of view are comparable. The postindustrial
transformation found expression in the change of production structure and
correspondingly results structure of reproduction system functioning. Today in spite of
the crises the rapid increase acceleration of these sectors of national economy that
concern the information component of reproduction system that deals with development
of information economy. The forming of the information-innovative development
paradigm of Ukrainian industrial enterprises takes place in the modern conditions.

The development in the economy of “information” sector can not be identified
only with the increase of services sphere role in the economy structure and permits the
progressive increase in the leading productive industries that is one of the factors of
process improvement. The informational support of development process leads to the
transformation of the role of material and labour production factors that influence
employment structure in the form of increase the part of employed people in the sphere
of informational services and the transition to the qualitatively new factors of
economical growth. Scientific and technical progress allows to grow the gross domestic
product without consumption increase of the material factors of production and without
involvement the extra labour forces. The basis of the intensive growth becomes
“innovativeness” of reproduction process.
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The adoption in the domestic industry activities and separate enterprises the
concept of the stable innovative development makes conditional on the necessity for
searching the new mechanisms which from one point of view would be the safe
understandable instruments, and from another point of view would allow to identify the
basic problems and would be favourable to the elaboration of the adequate and effective
decisions according to the long-run aims of the stable innovative development. The
world-known scientists experience of solving the problem of the balanced development
indicate that such mechanisms are information support.

The complex system of information support of the enterprise stable innovative
development must meet the following criteria, i.e. correspondence to the key aspects of
the stable development; representativeness for the international economic business-
society; simplicity; limitedness of indices quantity; possibility of the properties and
dynamics quantitative determination; trustworthiness; accessibility and reilibility. The
creation and implementation the information system in the sphere of enterprise
innovative development must influence not only on the development of the statistical
accountancy but also on the possibility of integration into the global world
informational space.

The basis for the stable innovative enterprise development is the long-run
economic programs that were made with an allowance for ecological and social
consequences. The implementation of the stable innovative development, when
elaborating the long-run economic enterprise strategy, take place in Ukraine against the
background of strengthening of private capital role in using of the innovative
development advantages during the transition to the informational phase of
development. But according to the society development strategy the state also has to
make more active its role, make it adequate to the modern crisis situation in economy.

The postulates and theoretical conclusion built on the industrial economy
regularities already can not explain the set of crisis phenomena. Today the collective
search of the new theoretical solving of the modern economic problems that can not be
solved on the basis of today’s theories. The Ukrainian economic science now has the
unique possibility to concentrate its efforts on the research and the creative development
of new economic concepts, namely on the concept of the stable development and
innovative activity.

One of the main goals of the modern stage of the Ukrainian economy
development is to reduce sharply the break in comparison with the world economic
system that is based on the use of up-to-date technologies, human potential, capital
consentration, innovative activities. The wide use of knowledge incarnated in the new
technology becomes the most important factor of the developed economies
competitiveness. The technological progress has changed the scale and the production
structure of the industry-developed countries. The developed countries carry out the
transition from the industrial stage of economy’s development to postindustrial, i.e.
informational stage. These processes are actively regulated and stimulated by the bodies
of state power. Their role is not limited to the traditional frames of support of
fundamental science and special-purpose researches, but also includes the measures for
the purposeful development of the priority branches of industry.

The isolation of Ukraine from adoption of up-to-date technology unfortunately
leads to global development disproportion, when other countries pull ahead at the
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expense of new technology development. The phenomenon of “new economy” appears
that deals from one point of view with wiping of boundaries for entering the
engineering branch of industry and from another point of view with appearance of the
big international monopolies. Under such conditions the question arises about
informational technologies and market models. The question is competitive or
monopoly tendencies are intensified and to what extend this intensification take place.
The appearance of “new economy” submits many new questions to classic theory.
Thereby the traditional economic theory comes out of operation of the law of
decreasing marginal profitability of a variable production factor on the basis of which a
lot of concepts and processes are researched in the economic science. But information
products do not obey this law. Information as a product differs by the high fixed costs
and low variable costs. Correspondingly the branches that are involved in information
product production receive huge possibilities for economy of scale exploitation. The
phenomenon of profitability that grows was analyzed by economists before in those
branches of industry where the economy of scale effect appears, i.e. railway, gas
industry, electricity. The peculiarities of information products lie in that fact that
profitability grows more intensively. In Ukrainian economy spreading of informational
products is not considerable. But the readiness at all levels is important to use
effectively potential and advantages of “new economy” for the stable economy growth.
One of such advantages and also the problem that is not researched well is the operation
of intangible factors of economic development on dynamics and quality of reproduction
process, economical and scientific and technical development. The most important of
these factors is the human capital in the form of professional training level.

In developed countries more than a half of the gross domestic product increase is
provided by innovations that is the result of human capital functioning. Such situation is
the result of education functioning and development. The central significance under
such conditions has the intensified investments in educational sphere, re-education,
training in order to make personnel flexible and able to adapt.

During the imminent transformation of the Ukrainian economy along the
innovation-informational direction, the domestic enterprises will demand effective
managers, who are able to improve or at least to hold on (if it is sufficiently high) the
quality of management. It is impossible without managers being proficient in innovation
knowledge and key management instruments. First of all this regards planning and
managing finances of innovation activity as a factor of effectiveness and labour
productivity increase.

In spite of the wide range of researches regarding innovation development of
domestic enterprises, one can note with regret that the practical results are insufficient.
However the analysis of the unreasonable inconsequent acts and direct mistakes, which
were made by the top managers of the whole governance of the economy sector, branch
complexes, big companies, monetary and banking systems, indicates the high price of
them for economy and population even without strict qualitative estimations and special
indicators.

The competitiveness in new branches runs mainly not at the expense of reduced
cost, but at the expense of production of the products which a competitor can not
produce in principle (by quality, newness etc.). Today the most productive are those
countries and companies, which achieve success in producing complex, science
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intensive advanced technology products, which demand high knowledge. A company
which produces a high-quality product with heavy expenses can be more competitive
than a company which is not based on high technologies and qualified professionals by
the main indicator "price/quality". The development of high technology industries
requires the whole range of conditions among which is the high educational level of
personnel along with scale financial expenses. This is especially important taking into
account irreversibility of the globalization process, which raises standards to effective
management. The last is impossible without using the accumulated in the world
knowledge in professional work of managers (in the spheres of business, governance
etc.), the use of which have proved already its effectiveness. At present there is only a
narrow stratum of managers who are able to work in the global world and meet the
world standards. Though human resource as knowledge resource is believed to be the
only competitive resource, without its support and development it can become
exhausted.

CONCLUSIONS

The modern economy depend more and more on the intangible information
economy that has already penetrated in all basic branches of industry. The new
economy leads to the necessity of reconsideration of the usual opinion about the
measuring and estimation of education innovative potential. The point is that in spite of
the high educational potential of the Ukrainian labour force according to the wold’s
standards it meets the requirements of the old industry employment structure of the
industrial type. In comparison with the developed economy countries there is the high
level of employed in industry and agriculture in Ukraine. The Ukrainian employment
level corresponds to the level of the least developed agrarian and industrial countries of
the European Union.

The rapid renovation of the highly technological industries and therefore the
constantly growing requirements of innovations needs significant investments in
scientific and research works, personnel training. The replacement of simple labour by
intellectual labour as a result leads to reduction of total production cost level in the
economy, to increase of labour productivity at the expense of the constant quality
growth of labour potential that is necessary for the support of technologies aimed at
innovations.

The problem of innovative development is worsened, if we consider that the
meaningfulness of informational factors grows in the XXI century economy. The
recognition of information as an important economic recourse and final product of an
economy becomes the turning point in development of the innovative-information
thinking.
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Summary. The analysis of the existent information systems and methods of spatial contrast sensitivity
diagnostics is carried out. New computer diagnostics on more exact method of man spatial sight estimation
basis is offered.
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INTRODUCTION

The end of the twentieth century was marked not only by fantastic scientific and
technical achievements of humanity but also by very sad circumstances of worsening of
health in general and sights in particular from them. As it is known, a man gets more
than 95% of the information through sight. For the last 30 years ophthalmologists have
marked the abrupt rising of eye diseases that are directly related to scientific and
technical achievements. About 45 % of the population of industrially developed
countries needs vision organ diseases treatment and optical correction. In this
connection correct diagnostics and timely revealing of any departures in a state of man
sight health are necessary [Shelepin U.E., 1987].

It is expedient to use high level of achievements in the sphere of the newest
information technologies, the computer technique and hardware support also for
diagnostics and visual analyzer diseases treatment quality improvement. The presented
work is directed on information system of diagnostics in ophthalmology creation with
the use of modern approaches and methods of man spatial sight estimation.

RESEARCH OBJECT

An object of research of this work is an analysis of existing medical information
system and diagnostics systems in ophthalmology.

The subject of research is the information system of spatial contrast sensitivity
diagnostics (SCS) with the use of computer technique.
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A purpose of this work is in spatial sight diagnostics quality improvement on the
basis of computer realization of reversing hexagonal method of spatial contrast
sensitivity measuring which was offered by G.V. Panteleev the medicine doctor
(Lugansk).

For realization of this purpose the followings actions were executed:

1) The medical information systems used in practice are researched.
2) Improvement directions of existent spatial contrast sensitivity measuring
diagnostics are determined.
3) The diagnosing algorithm is developed and the followings parts are realized
programmatically:
— a database of patients and measurements;
— graphic display of diagnostics results;
— computer module of reversing hexagonal method.

RESULTS OF RESEARCH

Spatial contrast sensitivity, as a man sight index, it is an ability to catch minimum
differences in two nearby areas luminosity, and also to differentiate them on a
brightness and color. As the visual analyzer receptor fields are similar to the local filters
system of different spatial frequencies and orientation, multicontrast black-and-white or
chromatic sinusoidal lattices of different directions and width with the dim contours are
the best test stimulus for their excitation [Shamshinova A.M., 1996].

The essence of reversing method is in the following: as a physiological structure
of man eye retina is hexagonal and reminds bee honeycombs on the structure, therefore
at SCS measuring applying hexagonal grids (fig. 1, a), an eye expressly reacts on a
change of the contrast and hexahedral pattern sizes (grids) that are presented to him. In
case of a reversive grid presentation (fig. 1, b) other retina receptors activate and, as a
consequence, brain sites which are responsible for volume perception activate too (a
light part of lattices is subconsciously perceived as closer).

a — direct measuring b — reverse measuring

Fig. 1. Hexagonal grids
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This method allows to define frequency of discomfort feelings appearance for
each patient individually (with certain colors combination, contrasts and grates sizes
there can be dizzinesses, nausea and other).

As an eye perceives different colors variously, therefore patial contrast sensitivity
will differ on a different background. For today investigations are carried in several
colors: black-and-white, red, green and dark blue. In norm such variations SCS for
different measurement colors (fig. 2) are observed [Belozerov A.E., 2009].

——— Contrast sensitivity, unit of measurement
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Fig. 2. Normative curves of contrast sensitivity on a black background:
1 — dark blue; 2 — green; 3 — red; 4 — white

For normative SCS value corridors determination age-related group gradation is
introduced, there is a selection of SCS indexes of healthy patients of different age and
unification of these indexes in a norm for the certain age-related group. It is considered
to be healthy those patients at whom the standard indicators of sight (visual acuity, the
field of vision, color perception, etc.) are equal or above norm. According to the carried
clinical researches, proceeding from physiological eye features at different age,
following age groups: to 20 years, from 20 to 40 years, more senior than 40 are
distinguished [Belozerov A.E., 2000].

Computer realization of reversing hexagonal method of spatial contrast
sensitivity measuring has been developed for inspection simplification and necessary
information accumulation. Program which will realize the resulted method is called
«SOTAV.

The use of this program allows to get information about a color contrast
sensitivity along with achromatic one, to reveal the shares of color photoreceptors
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participation in SCS, and also to specify the SCS curves features for one or another
pathological process localization.

On the result of research the chart of contrast sensitivity dependence, equal unit
(maximum contrast), from spatial grates frequency, and also chart of its safety (in
decibels), that shows, in how many times contrast sensitivity examinee on different
frequencies differs from a standard, are built.

The diagnostic graphic module is an essential part of the program that was built
on the base of the opened graphic library OpenGL, it is responsible for test stimulus
display in the form of a hexahedral grid on the monitor screen. Cells diameter depends
on a sinusoidal grid cycles number which is laid down in one circular degree. As a
result of materials learning, concerning contrast sensitivity measurement, it has been
decided to carry out measurement using grids frequency from 0,5 cycle/degree to 16
cycle/degree. It is caused by that eye refracting force influences on high spatial
frequencies perception (8-22 cycle/degree) and doesn't almost influence on low spatial
frequencies perception (0,5-1,5 cycle/degree) [Belozerov A.E.,1999], [Shamshinova
AM., 2004].

The use of this program due to an intuitional clear interface (Fig.3) [Materialy
conferencii, 2010], [Herbert Shildt, 2004] gives possibility to carry out measuring to
anyone, who has minimum computer using skills. The database presence decides the
question of diseases statistics accumulation [Yakhontovaya V.H., 2004].
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Fig. 3. Main window of the program «SOTA»

After SCS parameters determination it is planned to carry out sight correction on
the received frequencies, that is an eye is obliged to learn to see the offered grate. With
that purpose the special perforation glasses [Bessmelcev V.P., 1997] are developed and
in future it is planned to introduce the module of co-operating with 3D glasses [Hill F.,
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2002], [Richard S., 2006]. In due course primary on-line diagnostics creation on the
basis of the program «SOTA» is also planned.

CONCLUSIONS

Developed computer diagnostic program of contrast sensitivity «SOTA»
improves clinical inspections quality and diminishes the medical service cost. Also it
allows to select the row of additional advantages, namely: allows to increase exactness,
effectiveness and as a result number of man spatial sight parameters measuring; makes
SCS research more accessible from the economic point of view; allows to accumulate
diseases statistics; opens additional possibilities for new methods of correction and
treatment of man sight creation.

Basic advantages of the modern technologies use are shown, as to the
improvement of existing and creation of the newest medical systems of diseases
diagnostics in ophthalmology. Now on the basis of the computer program «SOTA»
development of mobile diagnostic cabinet is carried out in which it will be possible to
make ten measuring simultaneously and also to make the primary diagnosis to each
patient without participation of a doctor.

REFERENCES

1. Belozerov A.E., 2000.: Prostranstvenno-chastotnye kharacteristiki stereopsisa pri
zabolevaniah zritelnoy systemy // Sovremennye aspecty neuroophtalmologii: Mat. IV
Moscow nauchno-praktich. neuroophtalmologicheskoy konf. / NII of neuro-khirurgii im.
akad. N.N.Burdenko RAMN. — M., (8-10 str).

2. Belozerov A.E., 2009.: Rukovodstvo polzovatela po rabote s programmoj “Zebra 3.0”. M. —
00O “Astroinform CPE” — 25 str.

3. Belozerov A.E., 2009.: Rukovodstvo polzovatela po rabote s programmoj “Stereopsis”. M. —
00O “Astroinform CPE” — 27 str.

4. Belozerov A.E., Mosin LM., Shamshinova A.M., 10.01.2000.: Patent na izobretenie
Ne2143834. Method diagnostiki narusheniy stereozrenia. Zayavl. 28.04.99., Bul. Nel. RU
2143834 Cl.

5. Bessmelcev V.P., Baev S.G., Palchikova 1.G., 1997.: Rastrovie difrakcionno-aperturnie ochki.
Rossijskaja akademija nauk, jurnal “Avtometrija” — (57-66 str).

6. Deit J. K., 2001.: Vvedenie v sistemi baz dannih. S-P. — Izdatelskiy dom is «Williams» —
1072 str.

7. Herbert Shildt, 2004.: Polniy spravochnik po C#. - M, S-P, K - Izdatelskiy dom is «Williams»
- 752 str.

8. Hill F., 2002.: OpenGL. Programmirovanie kompjuternoj grafiki. Dlja professionalov. S-P. —
“Piter” — 1088 str.

9. Materialy 2 Mezdunarodnoy nauchno-practicheskoy conferencii studentov, aspirantov i
molodyx uchenyx «Problemy globalizatsii i modeli stoykogo razvitia economiky», 2010.
Lugansk — SNT «Feniksy, (451-453 str).

10. Richard S., Rait-ml., Lipchak B., 2006.: OpenGL super kniga. M., S-P., K. — Izdatelskiy dom
is «Williams» — 1039 str.



INFORMATION SYSTEM OF SPATIAL CONTRAST 225

11.

12.

13.

14.

15.

Shamshinova A.M., Shapiro V.M., Belozerov A.E. i drugie, 1996.: Kontrastnaja
chustvitelnost v diagnostike zabolevanij zritelnogo analizatora. Metod. posobie dla vrachej —
M., 18 str.

Shamshinova A.M., Jakovleva A.A., Romanova E.V., 2002.; Klinicheskaja fiziologija. M. —
NMF MBN - 672 str.

Shelepin U.E., Volkov V.V., Kolesnikova L.N., Makulov V.B., Pauk V.N., 1987.: Izmerenie
funktsionalnyx vozmognostey zritelnoy systemy cheloveka. M — (63-72 str).

Shelepin U.E., Kolesnikova L.I., Levkovich Ju.l., 1985.: Vizokontrastometrija. [zmerenije
prostranstvennih peredatochnih funkcij zritelnoj sistemi. L. — Nauka — 103 str.

Yakhontovaya V.H., 2004.: Bazy dannyx. uchebno-methodicheskoe posobie - Kazan:
Academya upravlenia “TISBI”.

HUH®OPMALIMOHHASI CUCTEMA JUATHOCTUKHA HPOCTPAHCTBEHHOM
KOHTPACTHOM YYBCTBUTEJIbHOCTH B O®TAJIBMOJIOTMHA

I'puropuii Ilanrenees, Cynran Pama3zanos, Koncrantun Kpusomees

AHHoTanms. IIpoBeneH aHaIM3 CYLIECTBYIOUMX HHOOPMALMOHHBIX CHCTEM M METOMOB JHArHOCTUKU
HPOCTPAHCTBEHHON KOHTPACTHOH 4yBCTBUTEJBHOCTH. IIpemsioxkeHa HOBas KOMIIBIOTEpPHAs JUAarHOCTHKA Ha
OCHOBE 00JIe€ TOUHOIO METO/Ia OLIEHKHU ITPOCTPAHCTBEHHOI'O 3pEHHUS YENIOBEKa.

KuawueBbie ciaoBa: I/[H(t)OpMaLII/IOHHLIe CHCTEMBI B Oq)TaHLMOIIOI‘I/II/I, KOMIIBIOTEPHAss JOHUarHoCTHKa,
MIPOCTPaHCTBEHHASA KOHTPACTHAasA YyBCTBUTEIIbHOCTbD.



TEKA Kom. Mot. i Energ. Roln. — OL PAN, 2010, 10D, 226-229

FINANCIAL GLOBALISATION AND ITS POSITIVE
AND NEGATIVE OUTCOMES FOR ECONOMY
DEVELOPMENT OF THE COUNTRIES

Lena Reshetnyak, Inga Pastushkova, Lena Yatsura

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. Positive and negative consequences of financial globalization of economy the various countries
are considered. Ordering of possible results for world and national financial systems. Influence of
globalization of movement of financial streams on economic development of the states. Display of process of
movement of financial streams.
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PROBLEM RELEVANCE

One of the principal issues in the conditions of gradual international integration is
how to apply globalization advantages and avoid losses in case foreign competitors are
entering the national market.

In recent years the problem of globalization has been widely covered in the
works of Ukrainian and foreign scientists, such as T. Leavitt, A. Taylor, M. Obstfeld, G.
Heskyuere, D. Lukyanenko V. Lukashevich, I. Homynych, A. Makushkin, A. Arkhipov,
N. Stukalo and others.

The term "globalization" was put into scientific practice by T. Levites in 1983.
He defined the "globalization" as a merging of markets of certain products produced by
transnational company (TNC) [Makushina 2003].

Globalization reflects in strengthening the integration processes of national
economies, growing of international cooperation, liberalization of commodity markets,
services and capital. The distinctive features of globalization include the increased
capital mobility on international scale, strengthening of international financial markets
(currency, stock, credit ones), self-sufficient and independent value for international
capital. Under such conditions financial globalization is acquiring one of the
outstanding features in the process of globalization.

Constituent issues of financial globalization are global financial markets, its
objects (transnational banks, central bank, TNC etc.), global financial instruments as the
global production (money, investments, securities, loans and credits) as well as
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technologies of financial globalization (global finance nets, finance innovations etc.)
[Trofimova 2002].

Global financial markets are increasingly separated from the sphere of production
and trade. As a result there is the growing number and volume of financial speculation,
new market participants and new financial instruments, new opportunities of financial
capital for self-expansion, ignoring the sphere of production. Therefore the big gap
appears between the development of the financial system and real economy sector, i.e.
hypertrophy of the financial sector.

Financial globalization reflects the process of the financial flows outside the
national borders and covers the set of relations which is connected with the formation,
accumulation and using of financial resources in the area where national frontiers are no
obstacle. While the amount of transactions on the world currency market is substantially
higher than indicators of world foreign trade. If the average daily turnover of the former
was 1,88 trillion dollars in April 2004, the annual volume of the world export of goods
and services in the same year was equal to 11,2 trillion dollars. At the same time the
average annual growth rate of turnover of the world exchange market in 1989-2004 was
8%, while the world trade volume of goods and services at the same period in dollars
increased by 6,4% per year. It follows that world foreign exchange market serves
foreign trade operations fewer and agreements concerning the capital movements more.

The globalization of financial flows increases supply of capital. Thus much of the
income is exported from Ukraine to be invested in offshore areas or in economically
developed countries, countries where the capital is protected from the risks (according
to IMF, not less than $ 1 billion is exported from Ukraine annually). As A. L
Sukhorukov and A. D. Ladyuk mention, the export of capital is an ordinary
phenomenon on conditions of economic globalization, but most of this capital is
exported in the form of illegal and that is a threat to economic security. This integration
of financial flows will insure the integration of national economies of particular
countries. Taking into consideration the heterogeneity of national economies
development, including their financial systems, financial integration is an important part
of increasing the maturity of particular countries national economies and it is the basis
for their harmonization and unification.

Presently the world finance sector is developing the function of finance resource
accumulation and sharing the capital among economy agents of the world on rivalry
principal. The regulation of finance flow is of principle importance in view of general
and financial globalization.

Generally the threats to economic security of Ukraine connected with financial
globalization can be divided into two groups:

1) threats arising from uncontrolled processes of financial globalization;

2) threats arising from ineffective economic policies of national states [Stukalo
2005].

The globalization of financial flows affects the states’ economies in different
ways, the effect of such influence depends on the degree of economic development, its
openness and government effectiveness. According to 2004 data, Ireland, Singapore and
Switzerland have the highest rating of globalization. Ukraine takes the 43rd place and it
is the latest among the countries of Central and Eastern Europe in this rating. First of all
this is because of the slowdown of reforms in key sectors (such as telecommunications),
political instability and corruption in the country. Among the other countries of our
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region Slovenia should be mentioned, as it is among the top twenty the most globalized
countries and takes the 19th place. The leader in Central and Eastern Europe is Czech
Republic, it takes the 14th place in the world on an index of globalization.

CONCLUSIONS

Globalization of finance flows is very important in the processes of structural
economy reconstruction because it influences the national economy development of the
countries. At the same time the effect of this influence depends upon the level of the
economy development, its openness and state management.

The negative effects of finance flow globalization may be observed in:

e unsafe global financial crisis,
increase of debt bondage of some countries,
disbalance between economy and finance development of a country
the dependence of less developed counties on the developed ones,
capital export out of dependent countries,

e  brain drain from less developed countries.

Basic advantages include the development and creation of the new finance
instruments, innovations, info technologies, accessibility to international resources etc.

Thus, it is necessary to analyze both positive and negative outcomes of
globalization for the world finance system and for Ukraine in particular and develop the
strategy of maximum application of finance globalization advantages.
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INTRODUCTION

Changes in political and economic life and the gradual transition of Ukraine's
economy to the model of scientific, technological and innovation development have
resulted in drastically increased the need for modern and qualified managers in
government agencies. For the effective functioning of the entire state apparatus, it is
necessary to ensure high productivity of managerial work, starting with local authorities
[1,2].

OBJECTS AND PROBLEMS

Specificity of this area is the difficulty in assessing the results of managerial
work and the difficulty of selecting criteria for effective functioning of government.[16]
Daunting task is the definition of the measured effects of the authorities at the level of
socio-economic condition of society.

In practice, to build a single unified model for calculating the efficiency or
effectiveness of management is simply impossible. Have to differentiate between the
criteria and methods for evaluating the effectiveness and efficiency of administrative
work in relation to specific levels in the hierarchy of the organization.[14,15]

The article aim is to study methods to assess the management of labour and its
criteria for effectiveness and efficiency in local government in relation to control levels.
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BODY

In world practice, the number of indicators of efficiency and effectiveness of
professional performance management personnel authorities has developed. These
indicators are primarily divided into two major governing groups: qualitative and
quantitative. Breadth of application for each group of indicators to assess the
effectiveness and efficiency of civil servants in international practice [3,4,6,7,8] is
shown in fig. 1.
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Fig. 1. The breadth of indicators to assess the effectiveness and efficiency of civil servants

The tendency to use such methods and criteria observes in the Ukrainian practice
either. The Law of Ukraine "About Sovereign Service" [9] the problem is to assess the
activities of authorities at all levels and, accordingly, officials on concrete results.

We select in the linear-functional structure of city the government control levels
(fig. 2):

1. Senior management. Top managers are only a few people. Typical positions of
senior managers in the administration are the Chief Magistrate and his first deputy.
Senior executives responsible for making important strategic decisions for the
organization, city and region [10,11].

2. Middle management. Coordinate and supervise the work of junior officers. A
typical position of middle managers is the head of administration in a specific area
(economic, social, education and science, Housing, Labour and Social Welfare). Middle
managers are the buffer between the top and bottom sections. They are preparing
information for the decisions made by senior management, and transfer it after the
transformation into a usable form.
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3. Grassroots-level management. Younger chiefs are also called the leaders of
the first unit or operating managers. A typical job title at this level is the department
head. The leaders of this level are often responsible for the direct execution of tasks and
functions of the department [17].

The linear-functional structure of the The government control levels
administration
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g. 2. Allocation of management levels in linear-functional structure of the administration

For each of the three levels of government, define qualitative and quantitative
evaluation methods and criteria of effectiveness and efficiency of administrative work.
At level III deals with methods for assessment of management of specific low-level
manager [12]. Level II involves the relationship between managerial work of middle
managers and the functioning of the administration. Upper Level I estimates the
adoption of strategic management decisions and their implications for the region
development [13].
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Classification methods and criteria for evaluating the effectiveness and efficiency
of management, depending on the level of management is presented in Table 1.

Table 1. Classification methods and criteria for evaluating the effectiveness
and efficiency of management, depending on the level of management

Evaluation methods

| Evaluation criteria

1level

Qualitative

Method of “brainstorming”

— compliance with the functioning of the

Method of “sceneries”

administration to the objective

Morphological methods

requirements of performance and the
implementation of  the strategy
(elimination of disparities in the socio-
economic development of the subordinate
territories)

— balanced strategy areas (economic, social,
political, environmental)

Quantitative

Integral calculus

— development of industry

Theory of plays

— development of human resources

Simulation modeling

— creation of migration policy

Graph Theory

— development of interregional links

— development of innovation producing

— creation of industrial and agricultural
clusters

— strengthening the control of "noxious"
industries

II level

Qualitative

Expert evaluation

— match results achieved set objectives of

Matrix form

the organization (providing a self-

Method performance evaluation

sustaining development of the region)

SWOT-analyze

— efficiency

The method of "objectives tree"

— economy
— adaptivity
— flexibility
— operational efficiency
— reliability

Quantitative

Evaluation by gathered factors

— compliance with the socio-economic

The ranking method

development planned (“fixed regional
statistical offices - the main indicators of
socio-economic development of cities and

districts”) [4]
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111 level

Qualitative

Evaluation method of the activity results

The method of group discussion

The method of "in-depth interview" (key
informant interview)

Direct observation

Mini polls

Business game

Matric form

Method of photography of working day

The method of paired comparisons

— perform basic duties

— attitude to work

— leadership qualities

— communicational skills

— capability to education

— activity

— self— determination

— perceptivity

— initiative

— creativity

— rational planning
working time

and allocation of

Quantitative

The method of rank order

The method of scaling ratings

Method specified scoring

The method of free scoring

System Imaging Profile

The method of summed ratings

— identification of the level of professional
knowledge and skills

— level of business qualities

— correspondence of the results planned

— effective use of time and resources spent
on carrying out assigned tasks

Among the methodological problems of efficiency of work occupies an important
place the issue on the very principle of its determination. The most reasonable view on
the effectiveness of both the commensuration results of the personnel management, it is
expressed in terms of useful technical, technological, organizational, social, economic
and other effects [5].

The table shows that the content and nature of the labour leader depends on the
level of the hierarchy to which his post. Senior management a substantial part of their
time and effort is spent on development concepts, strategies and policies of the
enterprise. The structure of mid-level management supervisor must be a harmonious
combination of professional and socio-communicative, and the head of primary care
must have a high level mainly prevailing knowledge and skills in their specialty.

CONCLUSIONS

Based on the criteria that must be evaluated at each level, apply special
mathematical, analytical, statistical, and set-theoretic methods based on the
identification and synthesis of the views of experienced experts.

The weakest link in assessing the effectiveness of staff management is the lack of
development of methodology of quantitative measurement of costs and benefits of
labour.
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INTRODUCTION

Development Management at the Ukrainian enterprises has come to the stage
when the surface of reserves management improvement is mainly found and already
used. It has been proposed for the organization management. At the same time the level
of management companies is much lower than European. Ukraine's WTO accession, the
general processes of global economic competition determine the cause of Ukrainian
companies with foreign firms, which have long traditions and high level management.
In order to resolve existing problems in the organization of the Ukrainian company to
move to a new level of management improvement. The new approach is that reserves
increase the impact of management should be defined and used at a higher level, at the
actions of individual agents or groups of performers. The problem is partly solved
through the development and implementation of business processes in enterprise
activity. However, business processes cover only separate the sphere of management
and are based on the operational approach, which is close to the technological point of
view on performance management activities. Technological approach requires the artist
is no alternative option and behavior is due to this dramatically reduces the
attractiveness of social work. Overcoming this contradiction perhaps based on the
consideration of some closed microprocessor, which must implement performers or
groups of artists, not changing the multi action and socio-psychological appeal of the
work. By using management-level microprocessor reserves added as a separate
individual and group behavior reserves to increase the effectiveness and management
activity in general.
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ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

Managing business processes as the scientific direction today is actively
considered in the works of Ukrainian and foreign scientists [1,4,6]. Defined principles
to the allocation of business processes, inputs and outputs, and resource support,
information flows.

Some problems of work elements are represented in administrative and
operational management [2, 3, 8, 11, 12]. The use of norms and standards of individual
work items and work contributes to the desired effect in the administration, but does not
provide detailed management microprocessor. The basis of the operational management
of assigned real operating activities in the enterprise. The degree of detail of processes
is quite high, but real time, which is not allowing operational management to pay
attention to the microprocessor and the elements of individual works.

Thus it was established that significant developments concerning the
management elements of the microprocessor works, whether the company exists. The
purpose of this article is the role, place and task management microprocessor in
enterprise management.

AIM AND RISING OF RESEARCHES TASK

Most of the process meets the requirements of modern management direction that
is called regular management [5, 9]. The basic concept of regular management is careful
regulation of overall processes and actions that relate to operational management.

BASIC DIVISION WITH RESULTS AND THEIR ANALYSIS

Operational control directly aimed at the use of productive capacity of the
enterprise.

Therefore, this trend is primarily the most important in the management of the
microprocessor. Suggest that regular management fully realizes the concept of
management microprocessor could not quite accurate. But, in general techniques and
regular management tools can be attributed to the concept. Regular management allows
the first, substantially reduce the time spent by managers for operational management
attention on solving strategic tasks, and secondly, increases the attractiveness of the
company to foreign investors and the third gives the ability to sell their business, not
just assets; Fourth, improve the manageability of new business units, and thus creates an
opportunity replication business [3-7].

During the regular management processes are understood certain parts of the
company. Due to the fact that the work is very complex, with its multiple levels of
regulation highlighted processes. At the lower level processes of each individual
employee can perform its functions, exercising a certain sequence, for example, draw up
documents for shipment. In this case, regulation is required if the action difficult or
require more accuracy. As regulatory documents commonly used technological
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instructions or cards. Just this level of the processes is the main in the management
Microprocessor.

At the middle level is regulated by the interaction between officials (employees).
In one process often combined average sequence of interactions that take place without
branching. As regulatory documents used procedures or manufacturing instructions. At
the top level describes the interaction between the processes and principles of work.
This level of regulation is required when many processes required to track and
connections between many procedures. As a regulatory document are used Regulations
on the activities, or policy. In the next stages of development using all types of
regulatory documents their coverage on objects close to 100%. In those scope of
activities and situations where inappropriate use of institutional, regulatory or planning
records used efficient [17-20].

Thus, management is a regular system of management, where each employee
performs certain duties clearly. Detail of duties, regulation of individual actions,
valuation of time, finances and other resources and the individual artist — the scope of
scientific development management microprocessor.

Another direction which to some extent realizing a management microprocessor
is a logistics management especially in the part of internal and warehouse logistics [7].
Logistic approach by definition involves the rationalization of certain operations that
make the process of movement of resources. Therefore, development of logistics
management is exactly the direction in detail and clarification of action at the level of
individual operations associated with the movement of goods in a particular production
system. However, the question of management tools and the microprocessor are under
initial development. This is due primarily to the fact that many conceptual and
methodological issues are not clearly defined and there is no understanding of their
place in the overall management.

Problems associated with the microprocessor to a certain extent in the school
investigated the process approach in the works of some authors [1, 4, 6]. Direct
regulation of workers in separate processes and procedures carried out in real time,
called the operational or process management. Differences between the concepts of
operational and process management are almost absent. Process management deals with
the regulation of activities throughout the chain of controlled operations to obtain the
final result to a given time. In this sense, process management is synonymous with the
phrase target oriented operational management.

Operational management — is a broader concept that includes process
management as a special case. Operational control extends to individual actions and
their results. Form of operative management called decentralization management if its
subjects have different functional and administrative leaders. The effectiveness of
simultaneous actions of multiple entities into separate parts of a single functional
mechanism is small, because it is difficult to overcome differences in approach,
competence, interests and most importantly, to coordinate activities for process pulses
in time. The main task of managers with operational control is to regulate the ongoing
activities of subordinate objects (business unit). Under the current activity understand
solving problems in real time [14-15].

Unlike the administration, exercised through the hierarchical vertical speed,
operational control subsystem regulates Transverse cross-functional processes for
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monitoring their key metrics (volumes, time, status, etc.) at the junction of units or even
jobs. In this case the process of functioning considered as the only horizontal flow of
resources and works from enter to system to outside on parameters of result.

Regulated activities of operational control should not affect the functional
authority of the employees who determine the technological and technical features of
the works. That is the task of operational management is not the answer to the question
of how to do it. And this is a task management microprocessor.

Summarizing the evident approaches to the point and content of the concept of
the processes and the microprocessor, we can form the following complex terms and
concepts of management microprocessor.

As for our opinion, to the microprocessor we can include some of the artists,
aimed at obtaining an intermediate result for each phase of the received task. When a
problem is can be understood as being done regularly performed in the framework of
duties and individual assignments [20].

Place the microprocessor in the overall process is determined by technology and
features action performed administrative work.

The subject of the microprocessor manages the process. Under the administrator
of the process we understanding contact manager, who responsible for the result of
business-process or realization specific administrative operations, missions. In some
cases, a process that is administered, can act alone administrant of the self-management.

In the management instruments include microprocessor methods for monitoring
and evaluation activities specific artist, the tools influence the action mode in on-line,
methods based on detailed regulation of conduct performers technologies, evaluation of
quantitative and qualitative parameters of the actions of performers and performance of
micro operations, a set of methods and motivation stimulation of both individual and
group performers.

To ensure management of the microprocessor includes a set of actions that create
the conditions necessary for compliance with established regulations and quality of the
received task performer. Primarily, it refers to information supply, organizing actions of
performers, equipping his workplace at the technical level in accordance with the
requirements of the microprocessor.

In causal analysis means identifying the factors and forces their action at the
fuller use of the separate management structures or individual leaders. Typically, a
measure of influence on the outcome of the microprocessor may be substantial, but it is
quite noticeable. Therefore, the high intensity of production processes, a significant
amount of resources used, even minor improvements in the effectiveness of actions and
control centers, defining objects and processes within the enterprise provide significant
performance, incomparable to the cost of refinement and use of the microprocessor.

Using microprocessor controlled instrument is the prevention of micro crisis in
the implementation of operations management and performance management activities.
Lack of controlled microprocessor determines the actions of micro crisis artists at
certain circumstances begin to develop in a crisis more considerable level gradually
unorganized as private (individual) business processes and introducing the disruption in
the overall performance management system. Therefore, micro crisis are the initial
causes and factors that determine the development crisis in the enterprise. Therefore,
using microprocessor as a tool for prevention and suppression of origin and



240 Oksana Romahova

development crisis is important and significant for the company and determines the
direction of the management in general [17].

From the perspective of a systematic approach using controlled microprocessor is
a full realization of the system requirements for monitoring and control. This
requirement is that each element of the system and its interaction with other elements
should be monitored and controlled. Otherwise, the behavior becomes chaotic elements
and generates gradual destruction of the whole system. Sometimes this requirement is
called the law of catastrophes (systems theory). Every disaster begins when lost control
over any part of the system. Therefore, if sufficiently comprehensive and enjoyable
management microprocessor, the same does not occur in conditions of unorganized
facts in the control system as a whole.

Suggested approaches to understanding and nature and features of the
microprocessor allows the systematic, comprehensive development in a particular
company or organization programs related to management of the microprocessor and
move to a new level of stability and efficiency of management in general.

CONCLUSIONS

The development of productive forces, an intensification of production and
administrative processes, attraction of a critical mass of resources determines the
economic feasibility of finding and using the deepest reserves of efficiency and stability
of operation of enterprises and organizations. This determines the urgency and
importance of management theory and methodology of the microprocessor.
Management of the microprocessor, as the scientific direction requires a deeper and
more accurate understanding of a number of categories and concepts. Necessity to
specify the methodological tools of the microprocessor in the company.
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Summary. The legal status of enterprise as a subject of labour law in Ukraine and Poland is
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subject of labour law in the conditions of market economy are identified. The propositions for the
using of legal experience of Poland in the sphere of labour law in the domestic labour law are
formulated.

Key words: enterprise, subject of labour law, employer, social partnership and collective
agreement relations, the local rulemaking.

INTRODUCTION

At present the enterprise is one of the major economic subject and at the same
time, the object of the investment activity of the state and other persons. At the same
time the enterprise actively uses the hired employees to achieve its economic goals.
Therefore it is necessary to determine the place and the importance of the enterprise
among the subjects of labour law to improve the legal regulation of labour in the
conditions of the market economy.

Many scholars, such as L. Aleseenko, N.B. Bolotina, 1.Y. Kiselev, L.I. Lazor,
V.V. Lazor, S.P. Mavrin, V.I. Prokopenko, E.B. Frankel, G.I. Chanysheva and others
paid great attention to the legal research of the role and the value of the enterprises in
the regulation of public relations on the usage of hired employees. However, the place
of the enterprise among the subjects of labour law and therange of its powers are not
still clearly defined in the Ukrainian legislation.

Foreign legal experience of regulation on the use of hired labour may be very
useful for domestic legislators at the stage of national labour laws. The experience
reformation of our close neighbor, Poland, is particular interesting. Active development
of labour laws in Poland during the 90s of the last century has allowed the country to
create a quite progressive system of regulation relations on the usage of hired labour.
Poland's new labour legislation has been worked out at the highest professional level. It
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reflects the typical features and trends of the labour law development in post-socialist
countries. Therefore, the research of the enterprise legal position as a subject of labour
law is of great interest for thenative labour law science and legislative activity.

The aim of this paper is: to make a comparative analysis of the enterprise legal
status as the subject of labour law according to the Ukrainian and Polish legislation and
on this basis to formulate the propositions for improving labour legislation in Ukraine.

SUBJECT OF INVESTIGATION

The subject of the investigation is a normative- legal base for the regulation of
the enterprise legal status of enterprises in the field of labour relations according to the
legislation of Poland and Ukraine. At the same time the ways of improving the company
legal regulation as the subject of labor law in Ukraine and the prospects of reflection of
Poland legal experience have also to be considered.

THE RESULTS OF LEGAL-THEORETICAL INVESTIGATION

The characteristic features of continental European countries’ labour law are
given in up-to-date Polish labour law. The European model of labour law differs having
efficient combination of labour law with a developed system of collective-contractual
regulation at the national level and within the enterprises. For many years this model is
justified itself both in Western European countries and in Poland. Therefore, this foreign
experience should be taken into account the by a native legislator.

As a positive feature of the Polish labour law it should be noted that the parties
are clearly defined there. These parties are employers and employees of the labour
relationship. 1.Y. Kiselyov pointed out that the entrepreneur is a businessman who
invested money into the production and is a supreme supervisor and a manager [4,
p-50]. As can be seen, the entrepreneur is the owner of the capital. Modern enterprise is
an economic entity which has the property to do some kind of activity, so it is an
invested subject.

Corporate entities and individuals, says 1.Y. Kiselyov, are considered to be
entrepreneurs. According to the corporate entity the ownership in many cases is
separated from management, it seems that the manager is a subject of the labour
relationship, although usually he is only a representative of the actual owner (that is the
enterprise). The above-mentioned author points out: «Certain individuals or groups
(trade partnerships, joint stock companies, industrial associations, and so forth) and also
the state may play the role of business. So, the subjects of the labour contract may be
employers, corporate entities and individuals." [4, p.51].

It can be concluded that the enterprise is an entrepreneur and acts, according the
Polish law, as a subject of the labour relationship, i.e. an employer.

In Ukraine at present there is no so clearly determined enterprise’s place among
the subjects of labour law. In jurisprudence, there are different approaches to the
question whether the owner (or his authorized body) is a subject of labour law; or the
party of the labour contract is the enterprise, institution or organization.
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B.S .Stychinsky, I.V. Zub, V.G. Rotan believe that the term "employer" unite two
entities — the enterprise, the institution, the organization, and the owner (or his
authorized body) [10, p.9]. From the point of view of these authors it is clear that they
recognize the existence of employers' legal personality of the enterprise.

According to L. Alekseenko, the owner may be considered to be as an individual
participate in the labour relations [1, p.50]. I’d like to note that the civil legislation of
Ukraine, individuals and corporate entities can be subjects of ownership rights, at the
same time the corporate entities are recognized as full subjects of civil-legal relations [3,
art.325, art. 80]. It is known that corporate entities may exist in the form of the
enterprise, institution or organization. According to the formal logic, we can conclude
that the party of the labour contract is namely a corporate entity. Thus, the enterprise is
the employer that is one of the main subjects of labour law.

However, L. Alekseenko concludes that the relationship between the owner and
manager of the enterprise are governed by civil law and between managers and
employees they are regulated by labour law [1, p.50]. According to this position, the
enterprise is not an employer, but it is its manager. Professor V. Kravchuk supports this
view and believes that among the founders of a corporate entity (enterprise) and the
administration there are civil-legal relationship, and between administrative bodies and
emploees — there are labour law relationship. [5, p.104].

Presented positions aren’t convincing enough. At a present stage, most scholars
are inclined to think that the enterprise should be recognized as a major economic entity
as an employer in a modern labour law.

Thus, G.I. Chanysheva and N.B. Bolotina note that the legal position of leader of
the enterprise is closely related to the legal status of the enterprise and recognize
employers' legal personality right for the enterprise. [2, p.116].

The position of Professor S.P. Mavrin is noteworthy. This scientist clearly states:
“The employee concludes a labour contract not with the authorized owner officer, but
with the enterprise, institution, organization as a corporate entity, where he exercises his
right to work. If we accept that a labour contract is signed with the director, so in the
case if the enterprise owner breaks a labour contract with the employee who has been
hired by this person it means that the labour contract is broken, it ceased to exist.At the
same time, especially in public enterprises, there are often changes of the governing
entity. But when such a replacement take place, workers continued to work on labour
contracts because these contracts have been concluded with enterprises, institutions,
organizations, and not with their officials, authorized to the governing [6, p.54].

Professor V.I. Prokopenko directly states that: "To achieve its mission the
enterprise concludes the long-term labour relationship with employees, making the
enterprise the subject of these relations, and,at the sametime the subject of labour law"
[8, p.111]. L.V. Solovyova insists that the enterprise’s authorities (sole or collegiate)
will always act in legal relations not on the name of the founder (founders), but on the
name of the corporate entity and can not be in power of employers' legal personality
[9,p.79].

Thus, we can conclude that the recognition of the current Labour Code of
Ukraine (further — the Labor Code) [11, art.21] of the body that is authorized by the
owner to manage the enterprise as a party of the labour contract is unreasonable. This
body is the subject of labour law, which implements the authority of the employer, in
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relevant part. But this body is not directly the employer itself. The enterprise, i.e.
corporate entity should be legally recognized as employer.

It is important to note that the person who is authorized to be an owner to manage
the enterprise he himself is the subject of the labour relationship as an employee. The
employee can not claim to the head of the enterprise for a material aspect (e.g., pay) or a
claim for cancel of punishment, etc. Such claims are presented directly to the enterprise,
institution, organization, i.e., to the corporate entity.

Thus, we can conclude that the employer is not the governing body of a corporate
entity, but a corporate entity itself. Therefore, following the Polish example, employers'
status of the enterprise has to receive legislative consolidation.

Positive feature of the national legislation is that the draft of the Labour Code
stipulates that the employer is a corporate entity (enterprise, institution, organization) or
an individual, who uses labour of other individuals within labour relations [12, art. 24].
It is important that the normative which provides for employers' legal personality of
enterprise acquired legal force in Ukraine. This will make the clarity and certainty in the
subject of legal relations on the usage of hired labour.

Legal comparison of the powers of the enterprise in Poland and Ukraine in the
sphere of usage hired labour also lets us to justify the propositions of the reflection of
the legal experience of Poland in the native legislation.

LY. Kiselyov notes that labour legislation of Poland possesses increased
flexibility in the legal regulation of labour, which led, particulary, to a certain correction
of the principle “in favorem”. The principle “in favorem” means that the labour
contracts can only improve, but not make worse the position of the employee in
comparison with the current legislation. Now, it is allowed to include the normative in
the collective agreement rules, which make employees’ working conditions worse in
comparison with the legislation if it is justified to prevent or limit the unemployment [4,
p.211].

I think that in conditions of instability of the market economy, the existence of
such a rule is justified. To prevention and control unemployment is an important task of
a contemporary legal and social state. Therefore, the experience of the Polish legislator
deserves attention.

In Poland, E.B. Frankel said, there is a system of collective and contractual
regulation at the enterprise level, including issues of remuneration [7, p.17]. Many of
the provisions of this system may be useful for Ukrainian legislators at the present
stage.

Thus, according to the Polish legislation, the enterprise must provide the
contractors on collective talks (i.e., workers) information about its financial position. At
the request of any party an expert can be invited to assess the issues dealt with collective
talks. The payment of inspection is done on the initiative party which invited the expert,
if the parties of collective talks have not agreed with each other [4, p.228]. It is
important to note that at the same time the representative of workers (trade union) must
not give information concerning the financial condition of the employer and other
information which is top secret [7, p.84]. All these standards ensure the effectiveness of
collective contract as a normative-legal act and encourage parties to participate in the
negotiation process.

The task of the enterprise in the conditions of market economy is a successful
economic activity. According to Polish legislation the provisions for higher rates in
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collective agreements can not be applied to the enterprise, for which the efforts for
financial rehabilitation are being made, or while it is in the process of liquidation or
bankruptcy announcement [7, p.33]. I believe that such a rule is particularly important at
the present stage. Firstly, it is aimed at the protection of business interests of the
enterprise and it contributes to its functioning. Secondly, this normative promotes the
authority of the collective agreement as a normative legal act, because it has not
declarative provisions which actually can not be fulfilled.

The positive feature of the Polish legislation is the fact that the parties of the
collective agreement at the local level are uniquely and clearly defined. They are the
enterprise (employer) and employees (working teams). An the same time, the law
requires that appropriate statutory body (the director) acts from the side of the
enterprise, and the trade- union acts from the side of employees [7, p.83, 22].

Clear legislative regulation of the representation from the side ofemployers and
employees in collective contract relations at the local level provides a high level of these
relations.

There is not such clearness in the Ukrainian labour legislation. Existing labour
legislation of Ukraine is limited by the note that the party of the collective agreement at
the enterprise is the owner or its authorized body. Draft of LC indicates that at
theproduction level the party of the collective agreement is the employer [12, art.335].
In this case, the legal normative does not completely specify exactly who will act as the
representative of the employer in collective contract relations.

LY. Kiselyov said: "As for the ideas of industrial democracy, employees,
working teams participation in production management different approaches have
appeared in various countries. In some countries this is done through the trade-unions
and the usage of collective agreements (Anglo-Saxon model). While in Poland the
rights of working teams,production councils at the enterprise are stated in the legislation
(European model) [4, p.212].

At the same time in Poland trade unions play a significant role in the regulation
of hired labor and, as it is noted, there is a developed system of collective contract
relations. We can conclude that a comprehensive legislative regulation of the subject of
the social-partner relations at the enterprise level provides a high level of enterprise
activity as a subject of social partnership, the effectiveness of this partnership and social
peace in society.

We note that the ensuring of enterprise social peace is considered in Poland as an
independent task of labour law. It deserves the attention of the Ukrainian legislator. It
also seems quite reasonable that nowadays in Ukraine a working group is not
recognized as the subject of labour law. The current Labour Code and the draft of
Labour Code aren’t mentioned and they don’tany information abour teams workers’
councils at the enterprise. We have such a situation because we understand the
prominent role of them in Soviet labour law.

This approach is difficult to accept being justified. There is no doubt that the
national labour law has to be reformed. Such a model of Ukrainian labour law has to be
created, which will be adequate to market relations in a society. But at the same time
there is no reason to reject positive past experience in the field of legal regulation of
using of hired labor at the enterprise.
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It can be proved by the positive experience of the enterprise operation as a
subject of labour law in Poland over the past twenty years. In Poland, the basis of
industrial democracy at the enterprise is stated in the legislation: the legal personality of
the working team at the enterprise is recognized, the working team and productive
council of the enterprise have specific rights, and a trade-union has a greater power. In
accordance with the Labour Code of Poland the periodic public inspection of working
conditions is conducted at the enterprises. Their goal is: to investigate the state of
working conditions, to assess the implementation of the plan for improving working
conditions and for the efficient expenditure of funds for these purposes, to provide
suggestions for improving working conditions. The leaders of enterprises are obliged to
provide conditions for the smooth inspection and the results of such inspection must be
reported, the employees must know the measures to be taken [7, p.p.419, 420].

The above-mentioned legal framework ensures the effectiveness of collective
contract relationships. The developed system of industrial democracy at the enterprise
meets the interests of the enterprise itself, and its workers, this system promotes the
growth of the economy.

The enterprises in Poland are entitled the rulemaking activity in the sphere of
hired labour. LY. Kiselyov noted the greatest importance of enterprise local acts at the
present stage, which in the Polish Labour Code are expressly declared as sources of
labour law [4, p.211]. Existing labour legislation of Ukraine does not contain such a
normative. At the same time, we should recognize that the most important legal
expression of the economic employer’s power is the rules of internal labour time-table.
Therefore, in the Ukrainian labour legislation appropriate to provide the right of the
employer-enterprise to establish internal working rules and to take other legal acts. This
will give the employer the opportunity to take into account the specifics of production
while employing hired labour at the enterprise and take rapid organizational and
administrative decisions, adequate to market economy. We can state that the legal
position of the enterprise as the subject of labour law in Poland and Ukraine does not
have principal fundamental differences. However, this provision can not be called
identical. The experience of reforming the Polish labour law and its functioning in the
conditions of market economy should be taken into account while reforming the native
labour legislation.

CONCLUSIONS

Under the conditions of market relations the meaning of enterprise as a subject of
labour law is increasing. At the present stage the legal status of enterprises in the system
of subjects in the Ukrainian labour law needs to be improved. To achieve this aim it
would be useful to use of the positive experience of Poland concerning the legal
regulation of the usage of hired labour at the enterprise more creatively. In particular,
the new Labour Code of Ukraine must: a) recognize the enterprise as a subject of labour
law and consolidate employers' legal personality of the enterprise, and b) receive the
working team as the subject of labour law and as a party of collective contract
relationships at a local level, ¢) establish that the subjects of social partnership relations
at the local level are the enterprise and the working team, and also mention the parties'
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representatives in the collective contract process, d) consolidate the duties of the parties
collective contract relationships concerning the provision of information and non-
disclosure of information about confidential one, ¢) provide a flexible approach to the
formation of the content of the collective agreement, depending on the real economic
condition of the enterprise, and d) give the enterprise the rule-making authority and state
the normative acts of the company among other sources of modern labour law.

The improvement of the legal status of enterprises in the proposed directions will
contribute to the successful reform of the national labour law in accordance with the
realities of market economy.
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AnHoTtanus: MccnenoBaHo IpaBoBoe IOJIOKEHHE MIPEIPUATHS KaKk CyObeKTa TPYLOBOro IIpaBa B YKpauHe H
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NPEeANpUATHS Kak CcyObeKTa TpPYHZOBOrO IIpaBa B YCIOBHAX PHIHOYHOH 5SKOHOMHKH. (OOOCHOBaHEI
MPEAJIOKEHHS 110 HCIONB30BaHHIO MPaBoBoro ombiTa [lodsmu B cdepe TpymoBOro mpaBa B OTE€YECTBEHHOM
TPYZOBOM IIpaBe.

KiioueBble cii0Ba: NpeanpusiTie, cyObeKT TPYJOBOrO IpaBa, paGoTOLaTeNb, COLHAILHOE MapTHEPCTBO,
KOJUICKTHBHO-/{0r OBOPHBIE OTHOLICHHUS, JIOKAIbHOE HOPMOTBOPYECTBO.



TEKA Kom. Mot. i Energ. Roln. — OL PAN, 2010, 10D, 249-256

MANAGEMENT OF ORGANIZATIONS:
APPROACHES AND METHODS

Anna Shapovalova, Svetlana Shapovalova

Volodymyr Dahl East-Ukrainian National University, Lugansk, Ukraine

Summary. In the article the hierarchy of approaches and methods in the management of organization and,
essence of business-process are considered, descriptions of methods of its improvement are brought.
Arrangement and grouping of such methods is carried out.
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INTRODUCTION

Strengthening of competition between organizations, and also the processes of
globalization the world’s economics cause growth of role of using of modern
approaches and methods to management of organizations which will allow to strengthen
competition positions of firms on internal and world markets. Consequently,
establishment of essence, advantages and failings, acceptability of methods of
improving of business-process of an enterprise and also their arrangement, within the
limits of the set approaches.

ANALYSIS OF ANALOGICAL RESEARCHES

To the question of determination of essence of management as providing of
functioning of organization and its methods the great number of scientific researches is
devoted, including [Albastova, 1998, Anikin, 2006, Afanas’ev, 1986, Barinov, Dyakiv,
2002, Martynenko, 2003]. Thus each of these researches examines only part of
questions with a sufficient depth. Regarding to complex approach concerning it, in
scientific literature it is lighted up quietly not enough.

For the decision of this questions with application of complex approach it is
necessary to consider etymology of the names of methods of improving of business-
process, and also to go back to the awareness of management essence. Moreover, it
should be finding out synthesized, in relations.
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RESEARCH PURPOSE

Consequently the purpose of the article is research and description of methods of
improving of business-process and explanation of their relation.

RESULTS OF RESEARCH

An economic encyclopedia interprets management essence as aggregate of
principles, methods, means (ways), functions and forms of management of
organizations, enterprises with the purpose of realization of strategic plans, achievement
of efficiency of production and increase of income [Dyakiv, 2002]. It is indicated in
scientific sources [Martynenko, 2003], that a management shows by itself the aggregate
of types of administrative activity (not labour), directed on the effective use of
resources, for achievement of certain general aims. Really, considering the variety of
determinations of management the unity in approaching to its essence is obvious. Also
the term «management» is used not only as a management of enterprise but also in the
field of political and social relations, that is why it is inalienable part of any human
activity which needs to be organized [Martynenko, 2003].

Organization is the object of management, essence of which is folded in co-
ordination of actions of separate clements of the system with the purpose of
achievement of mutual accordance of functioning of its parts [Dyakiv, 2002].
Obviously, that such interpretation of organization rather answers the concept of
«organization activity». Thus, organization (as an enterprise) is the system which shows
by itself the well-organized aggregate of the connected between itself elements, the
social-economics system, which is consciously coordinated. Such perception of
organization is related to determination of it as structural formation which represents
some static state [Martynenko, 2003].

Concept «organization» quite often is associated with a concept «business»
which is related to organization or organizational activity for the receipt of income.

Business-process is a major concept of management which represents the process
of activity of organization. To the most often used elements at determination of concept
«business-process» is applied: «sequence», «action», «aggregaten, «activity», «inputy,
«resource», «output (result)», «value» and «consumer». Using elements, logic and
nature of process, «business-process» can be defined as a sequence of executions, which
convert on a «input» to receive resources with the purpose of receipt of result which
will have a value for an consumer. Such formulation can give general description of
process of activity of organization as a business-systems which activity is directed on
satisfaction a need of consumer.

Business-processes in  organizations are heterogeneous. In  essence,
organizational activity is an aggregate of interdependent business-process which
represent realization of separate functions of organization [Kozachenko, Lyashenko,
Ladyko, 2006].

Today, for a pity, in scientific literature the clear differentiating of concepts
absents approach and method of management organization [Albastova, 1998,
Afanas’ev, 1986, Wikipediya, Khammer, Champi, 1997]. Moreover, the substitution of
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these concepts is carried out. However from the point of view scientific methodology,
which foresees the hierarchy of these concepts, equation of approach and method is not
allowed (fig. 1).

Approach

Methed

Means (way)

Fig. 1. A hierarchy of concepts «approach» and «method» at scientific methodology

Such methods of improvements of business-processes are known [Bulakhov,
2005, Kozachenko, Lyashenko, Ladyko, 2006, Lifeschool.ru] (fig. 2):

Approaches to improving of business-process

|
‘ v v v

the methodig of benchmarking process reengineering of
fast analysis of process improvement team process
(FAST)

Fig. 2. Approaches to the improvement of business-processes of organization

Obviously, that not all from the resulted methods are actually can be called
methods. In particular, method of fast analysis of decision (FAST), which is named a
«breach» approach to an improvement of business-process [Baklajanova, Barinov] or
“brainstorm” [Kozachenko, Lyashenko, Ladyko, 2006] and attracts attention of group
on a certain process during one- of two-day conference for determination of methods
which a group can improve this process during the followings 90 days. Before
completion of conference guidance approves or casts aside the offered ideas, that is why
a method is mentioned rather relates to the modelling of business-process.

Lately in scientific literature devoted to management and on the sites of the
Internet [Albastova, 1998, Anikin, 2006, Afanas’ev, 1986, Barinov, Wikipedia, Dyakiv,
2002, Martynenko, 2003, Kozachenko, Lyashenko, Ladyko, 2006, Khammer, Champi,
1997, Lifeschool.ru] terms, which determine essence of methods which make
maintenance of directions of improvement of business-process, appear all more
frequent. Outsourcing, outtasking, insourcing, outstuffing, outplacement, coaching,
crowdsourcing, teambuilding belong to them.
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Benchmarking of process — there is an art of exposure of that other do better
(study, improvement and application of standard methods of work), that puts the
purpose on the basis of research reliably to set probability of success of enterprise. The
analysis of maintenance of benchmarking shows in general, that he can be considered as
direction of marketing’s researches within the framework of competition analysis
[Kozachenko, Lyashenko, Ladyko, 2006] which are not new and foresees research and
introduction of the best methods and technologies of other enterprises or industries.

Process Improvement Team (PIT) concentrates effort on improving of existent
process. PIT is usually used to those processes which are successfully enough carried
out now. At PIT the simulation model of current status is built. After it facilities are
used, that will rationalize him (removal of bureaucracy, analysis of the added value
(costs), removal of duplication, simplification of methods, reduction of duration of
cycle, defence, from errors (analysis of current problems), modernization of process
(restructuring of organization), standardization, partner relationships with suppliers,
automation, mechanization, application of information technologies) [Baklajanova].

Reengineering is fundamental recomprehension and radical reprojecting of
business-processes for achievement of sharp, saltatory improvements of main modern
performance of an enterprise indicators, such, as a cost, quality, service and rates (the
term of «reengineering» entered Khammer M., Champi Jh.) [Khammer, Champi, 1997].

Reengineering of business-process of enterprises is used in the cases when it is
necessary to take the substantiate decision about reorganization of activity: radical
transformations, restructuring of business, replacement of operating structures of
management. Consulting, which is based on past experience, judgements of specialists,
prepared approved decisions, analogies, eureka estimations, comparison of ideas, is
attracted for this purpose. But it is possible to use an alternative way, which engineering
activity which guarantees the receipt of result on condition of observance of rules and
methods of application of tools of reengineering with plenitude of implementation of
the offered solutions and estimation of their quality is.

It is possible to select three types of organizations, for what reengineering
necessary and expedient.

The first type is organizations, which are on the verge of collapse, that is why the
prices on commodities notedly higher and (or) their quality (service) notedly below than
competitor’s. If these enterprises won’t undertake something, they unavoidable will be
bankrupt.

The second type is organizations which do not have complications, now, but
foresee the origin of problems connected, for example, with appearance of new
competitors, change of requirements of customers, change of economical surroundings,
and other.

The third type is organizations which do not have problems now, not foresee
them in future. There are organizations-leaders which pursue an aggressive marketing
policy and not satisfied with good current status and desire with the help of
reengineering to obtain the best. A tasks of reengineering are analogical to a task of
innovations: mastering of innovations for providing of competitiveness of products and
in a final — to welfare of enterprise [Barinov].

Obviously, that above-mentioned the variants of improvement of functioning of
organization are possibly considered lacking amenities enough, and direction of



MANAGEMENT OF ORGANIZATIONS: APPROACHES AND METHODS 253

improvement of business-process remains unstated, that is why expediently to
complement them and put in an order (fig. 3).

| Business |

v

Organization (as an enterprise)

v

| Management |

v

| The methodic of fast analvsis (FAST) and(or) benchmarking |

v

| Process Impnrovement Team (PIT) |

v

If it did not gave the expected results

v

Reengineering of business-process

Fig. 3. A sequence and hierarchy of approaches to the improvement of business-process

Consequently, as evidently from the figure, reengineering is more radical
direction of improvement of business-process than process improvement team, that is
why it is expedient to consider them more in detail.

First of all it should be noted that the methods of improvement of business-
process should be considered after different criteria. In this article each of them is
considered after the depth of the carried out measures (“insignificant” (table 1) and
“radical” (table 2)).

The considered higher sides of methods which allow to perfect business-
processes of organizations not in every time it is possible to attribute to the discharge of
the «newest». Probably it can be explained that the processes of globalization,
combining a world concord and destroying linguistic barriers, transfer science on the
unique languages. And possibly, the new stage of development of management (as
sciences) will allow to combine effort entire countries in search of methods of
improvement of business-process due to the use of the unique terminology, as it is
accepted in mathematics, physics, chemistry.

CONCLUSIONS

The thus conducted researches allowed considering functioning of organization
as aggregate of business-processes, and representing the methods of their improvement
in intercommunication and hierarchy.
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Table 1. “Insignificant” methods of improvement of business-process (direction — PIT)

Method Essence Acceptability| Advantages Failings
Coaching Strategy of permanent studies of  |Acceptable to [Allows in an Does not suit
personnel, special method of all, without  |unobtrusive for a
opening of potential of personality |an exception, |form to support |personnel
for maximization of the own organizations. [the professional |with
productivity and efficiency. level of nihilistic
Coaching anymore helps personnel. moods.
personality to study, than teaches.
Coaching on principle differs from
instructing, tutorship, advising and
psycho-analysis, as presents direct
influence with the immediate
increase of efficiency and receipt
of result (always carried out in
form advices and directives)
[Wikipedia].
Crowdsourcing|Use of collective mind of Acceptable  |All necessary  |Results of
(crowd thousands of people, their labour, |only to very |work is done by |crowdsour-
resource using)|including in commercial aims, known the people- sing can not
with the purpose of bringing in of |(brand) or amateurs which |arrange
cheap labour force. For example, it |large will outlay the |customers,
is possible to declare a competition |organizations |spare time on  |work was
on speed of landing of tree, the decision of |done by non-
inviting two hundred participants problems unpaid |specialists
and promising a winner a symbolic or little paid in
sport shirt (competition on the best general, or even
logotype at an insignificant reward on the lead
and others like that). through of
researches and
development
[Wikipedia]
Teambuilding |Forming and (or) making healthy |Acceptable to|Teambuilding (It can be
of psychological climate of all of increases the annoying
personnel which works on an organizations. |productivity and |through the
enterprise. Teambuilding assumes motivation of  |expense of
collective departure on nature, lead labour of spare time of
through of competitions with the personnel personnel.
commands of competitors or [Lifeschool.ru].

partners, etc.
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Table 2. “Radical” methods of improvement of business-process (direction — reengineering)

Method Essence Acceptability|  Advantages Failings
Outsourcing |[Sequence of organizational decisions|Acceptable |Bringing in of Not always
(outside essence of which is folded in a to such resources of allows to get
resource transmission some functions or types |organizatio |outsourcer the desired
using) of activity from external nal forms as|approaches level of

organization for independent association. |organization to the [competiti-
realising by enterprise. Relations most complete veness
within the limits of outsoursing link accordance the through the
organization - producer of products requirements of  |very rapid
or services which are a customer or market. change of
client, and outsourser that The best tastes of
organization-performer which satisfaction of users, wrong
disposes necessary resources. queries of user,  [choice of
that accordance of |outsourcer-
product or favour |partner,
to the separate unjustified
price, high-quality |outsourcing-
criteria or project and
individual others like
necessities that.
[Anikin, 2006].
Outtasking [Passing to of small business-function|Acceptable |Bringing in of Requires

(outside task|to an extraneous organization (to the |to large and |resources of hard control
using) performer). Outtasking is the variety |middle outtasker after
of outsoursing - partial transmission |organizatio |approaches realization of]
outside of separate tasks of ns. organization to the [commission,
organization (customer), when only most complete which were
a separate part of services (works), accordance the given to
fixed before on the certain requirements of  |external side.
department of organization market.
(customer) or on an employee, is
passed [Anikin, 2006].
Insourcing |Additional use of internal resources |Acceptable |Insourcing allows |[Not always
(inside of organization. For example, an to large to reduce charges |justifies a
resource enterprise which owns storage is organizatio |from retaining of |hope from
using) acceptance on storage of ns which  |not in-use power. |the renewed
commodities of extraneous work to the work of
organization on a period, when capacity resources
storage is not in use by the not. which were
enterprise. Obviously, that not involved
insourcing is a process reverse in own
outsourcing.[Anikin, 2006]. business.
Outstaffing |Technology of loan labour or, For Allows not to Requires
(outside stuff|leasing of personnel. A customer organizatio |release the hard support
using) pays for the given personnel. ns, whose |personnel “in from the side
business  |vacation at an own|of labour
has expense”. legislation
seasonal [Anikin,
character. 2006].
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Outplace-  |«Placing» or employment of |Acceptable only to |As a rule, more |Not always
ment employees in the cases of  |organizations with |cheap to order |can satisfy the
(outside the mass freeing, and work |(more than 20 outplacement, |requirement of
placement) |with them, that foresees persons) plenty of |than allowed in |perturbative
psychological support, help, |personnel, when court claims, dismissed
in the search of new work. It|after large inflicting the personnel.
is a favour, that, above all  |dismission it is loss of business (Needs some
things, cares of authority of |important to save  |reputation. financial
organization (customer) reputation of fair charges.
which carries out freeing.  |employer.
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MEHEJ)KMEHT OPTAHU3ALMIA: IOAXO/Ibl U METO/IbI

Anna lllanoBajioBa, Ceetiiana lllanoBasioBa

AHHOTanus: B craTbe paccMOTPEeHO HEPApXUI0 MOAXOMZOB M METOJOB B MCHEIKMEHTE OpraHH3allui,
CYIIHOCTb GU3HEC-TIPOLIECCOB, IPUBE/ICHA XapaKTEPUCTHKA METOI0B X COBEPIICHCTBOBAHMUS. OCYIECTBICHO
YHOPSI0YMBAHUE U IPYIIIUPOBKA TAKKX METO/IOB.

KioueBbie cioBa: METOX, MOAX0d, 6H3H€C-HPOHCCC, YCOBEPIICHCTBOBAHUE, MEHEPKMEHT.
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Summary. Features and specifics of diversified entrepreneurial structures activity harmonization are
considered. The range of tasks connected with harmonization of various divisions interaction, and also the
purposes and goals of administrative management of work on functioning of diversified entrepreneurial
structures are defined.
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INTRODUCTION

Modern trends in enterprise development are based on active use of
diversification strategies with increase in enterprise stability and viability in view.
Diversification of the enterprise activity is connected with essential complication of
their internal industrial structure and coordination processes in interaction of enterprise
divisions. It defines the problems connected with maintenance of sufficient organization
level in the enterprise.

The general criterion and characteristics which reflects the state of an enterprise
managerial activity and successfulness of coordination of its divisions interaction is
harmonization. Harmonization as such based on empirical actions is practically
unachievable. It is possible to ensure harmonization of the enterprise activity in the
conditions of its difficult structure only on the basis of constant control and regulation
of executors interaction at all levels according to the criterion of their activity
consistency. It is the prerogative of administrative management and responsibility of the
managers accountable for certain processes carried out inside the enterprise.

Work stability and sustainability at a diversified enterprise depends greatly on the
level of administrative management. This determines the urgency and importance of the
problem under consideration.
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ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

The problem under consideration is being studied by various authors from the
position of enterpreneurial structures diversification processes , their activity
harmonization and the administrative management organization. Therefore it finds
reflection in publications devoted to strategic management, organization of the
enterprise functioning, as well as in publications dealing with problems of
administrative management. And first of all it is necessary to point out the works by
P.F.Drucker, M.E.Porter, A.A.Thompson., A.J. Strickland, O.S.Vihanskiy, A.l. Naumov,
O.G.Turovets, B.Z.Milner, A.V.Kozachenko, G.I.Dibnis, A.V.Raychenko. But along
with this, the issues of administrative management and, namely, activity harmonization
of diversified entrepreneurial structures (DES) have been studied insufficiently and
demand more detailed consideration.

AIM AND RISING OF RESEARCHES TASK

The objective of the article is systematization of diversification processes
influence on harmony maintenance in functioning of diversified entrepreneurial
structures. Achievement of the necessary harmonization level of their activity at the cost
of administrative management improvement (enhancement).

BASIC DIVISION WITH RESULTS AND THEIR ANALYSIS

One of problems of the diversified entrepreneurial structures (DES) having
various fields of activity and a great number of divisions, is ensuring their coordination
and action coherence, harmonization of joint operation performance which would allow
to use their possibilities as much effectively as possible without bringing in restrictions
and disorganization to their activity, caused by contradictions in behavior of certain
participants of the process [1, 4, 11].

Basically, it is all about the harmonization of the process of connected tasks
performance, which should be lined up in a stream of events directed at achievement of
the common purpose of the DES development . The ideal situation can be achieved if
several conditions are observed:

full match of local purposes of each structural division with the general objective
of the DES development;

equality or ratio of the production potential, collaborating divisions with the view
of corporate problems solution;

use of the common methodical base and general principles of operational and
commercial activity organization of cooperating DES divisions;

comparability or equality of qualifying characteristics of the personnel;

existence of sufficiently high development level of the administrative structures
providing the DES divisions interaction in the process of corporate problems
performance [2,3,7].
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Harmonization of structural co-performance of DES divisions is understood as
such organization of process when there are no losses or failures in performance of the
process participants because of inconsistency in cooperating structures behavior.

Certain experience of harmonizing problem-solving has been accumulated in the
operational management area. Operational management in its status is connected with
obtaining of a certain finished product according to set techniques. At this the problems
of direct interaction, both of separate workplaces and structural divisions are being
solved. Harmonization of production process is achieved by means of one of the three
following methods:

The first method — accumulation of the sufficient level of reserves, isolating the
production process in cooperating divisions. As a rule, it is connected with creation of
certain materials reserve, semi-finished products or time reserve introduction for
necessary works performance. In this case, available reserves allow to harmonize
production process on the basis of its planning and regulation, using the average level of
both planned, and alignment-coordinating tasks [12].

The second method — careful supporting processes planning, allowing to organize
their realization and supervise the course of processes, based on previously known time,
volume and qualitative operation factors. In this case requirements for the performance
planning level of teamwork increase sharply, but the requirements for alignment-
coordinating work considerably decrease. This work block is focused on revealed
deviations from the set work regulations.

The third method is based on operative response to the situations arising in the
course of collaborative tasks realization by means of active handling of the reserves
available. In this case the role of scheduled work is confined to the tasks and goals
formulation, and the main efforts on collaborative work harmonization are shifted to
alignment-coordinating sphere [5, 16, 20].

Each method has its advantages and disadvantages connected with resource —
intensiveness, as well as with complexity of their use. Application of the harmonization
method is defined by cooperation conditions and characteristics of the processes
realized both by each division separately and all entrepreneurial structure as a whole.

The experience of production process harmonization can be adapted to problems
and goals of organization of the integrated structures functioning on the basis of their
activity diversification. Important factors determining harmonization objectives and
tasks are principles and conditions of integration [17, 18].

Integration conditions depend on the chosen type of the entrepreneurial structures
activity diversification. In this case we are interested in three types of diversification:

1. Vertical diversification, when interaction of structures is defined by
technology of the final product receipt.

2. Horizontal-central diversification, when corporal technological base is used for
realization of various products and the problem of limited resource distribution arises.

3. Conglomerate diversification, when cooperation of divisions involved in the
integrated structure is interrelated not technologically, but due to the use of corporal
infrastructure, administrative potential, organization financial resources, in other words
indirect cooperation within one organization.

The first type of diversification demands approaches to joint work harmonization
that are close to operational management, as each participant of the general process
carries out a certain technological function, but differs from usual industrial divisions by
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the freedom degree in decision-making, range of activity and territorial arrangement.
Activity harmonization of such DES assumes not simply a proportion of production
potentialities, but also thorough harmonization of logistic processes, financial streams,
information streams, etc [8].

The second type of diversification demands to use special harmonization tools
with action coordination methods, possibilities of operative resource handling, high
intellectual and professional level of executors, realizing this coordination, as a basis.
Internal logistic processes, distribution of resources, reserves handling and determining
priority of work performance come within their incidence.

With the third type of diversification, activity harmonization is reached at the
level of strategy development, organization of processes connected with realization of
the released product, tactical and operative problem-solving in the sphere of financial
maintenance, investment development.

It is necessary to point out that in foreign companies management the questions
of activity harmonization are considered to be the key questions, which is demonstrated
by active use of special applied programs packages of operational activity management,
like MRP, timely, optimal technologies of management. All these software products are
focused on harmonization of structural divisions activity within the limits of one
enterprise. Thus, problems and issues of structural divisions interaction harmonization
are topical and actively used in practicable enterprise activity.

DES creation raises the significance and timeliness level of these issues, because
neither do groups of workplaces, nor structural divisions of the enterprises begin to
cooperate, but large enough, independent divisions that use considerable resources in
their activity. Therefore the error cost, disharmony in activity, become more significant
and critical.

In such conditions one of the key problems that have to be solved by DES is
management and control of the interaction harmony in the framework of realized tasks
and processes. The sphere of responsibility for realization of tasks and processes is
administrative management, that’s why building of an adequate system of
administrative management, forming mechanisms of administrative management
through harmonization of the interaction DES divisions is timely and important [11].

In administrative management harmonization is considered not as an objective
itself but as a characteristic of successfulness of realized processes and actions
management. Relating to administrative management which is aimed at achievement of
a certain intended result, harmonization can be considered as a characteristic on which
functioning of the whole administrative system and correction of managerial actions are
based. The notion of harmonization is a system characteristic and its usage in
management of any object can be seen as demonstration of the given characteristic in
relation to a specific object of processes and executors work management.

In the process of administrative management such parameters as harmony and
processes harmonization as assessed. Harmony is understood as static characteristic of
certain proportions achievement in the process under realization. Harmonization is seen
as a dynamic characteristic, that is change of proportions in time for achievement of the
necessary result. We consider the notion of “harmonization” as a characteristic which
must be ensured as a result of the work of an administrative management system.

The main objective of administrative management on harmonization of DES
activity can be regarded insurance of DES objects and divisions with minimal level of
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contradictions and conflicts, which allows to realize the declared mission of the whole
DES as well as objectives of each structural division [19].

Proceeding from the objective that has been formulated the key moment of DES
functioning harmonization is minimization of losses caused by misbalance in the
process of interrelated structures cooperation.

Imbalance minimization can be achieved at the cost of predicting counteraction
to possible contradictions, which will allow not only to restrict the process in time but
also to rationally use the whole complex of resources involved in DES functioning. In
contribution to the general objective of DES divisions interaction harmonization the
main tasks of these processes administrative management can be considered as follows:

1. Providing harmonic interaction in time of all divisions involved in realization
of any process.

2. Providing rational use of general purpose resources for all interacting
divisions.

3. Providing balance of volumetric characteristic of products received by every
DES division and used for the released product receipt.

4. Providing balanced parameters of products and services delivered by DES
divisions in the framework of the general process of the released product receipt.

5. Rational use of financial resources for the realized processes of the released
product receipt funding,.

6. Rational use of investment finance to safeguard balance development of DES
divisions in accordance with the mission being realized and the tasks being solved.

7. Rational use of managerial and intellectual potential of all divisions forming
DES.

8. Preventative measures and minimization of conflicts of interests in interaction
of the general process participants.

Realization of the tasks specified in the process of administrative management is
the basis for high level of harmonization achievement in the process of DES divisions
activity and obtaining top financial and economic result.

CONCLUSIONS

Processes of entrepreneurial structures activity diversification are an objective
tendency of their development for enhancement of stability of the enterprise work and
its position at the market. Diversification process considerably complicates internal
interactions and increases likelihood of rise of contradictions and conflicts between
structural divisions as well as individual DES executors. This leads to disharmony in
functioning of such entrepreneurial structures and lowering of general organization level
of their activity. To prevent such situations harmonization must be seen as the most
important characteristic of enterprise division functioning and one of the management
objectives.

Harmonization asks for constant control and influence on the work done and
business processes under realization in the framework of DES. This is the function and
one of the main tasks of administrative management. To ensure the necessary level of
DES functioning harmonization it is necessary to form administrative system as one of
enterprise management subsystems and aim it at achievement of the necessary level of
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harmonized executors interaction in co-realization of any kind of work. Organization of
administrative management must be exercised on the basis of general principles and
rules allowing for ensurance of the necessary level of quality and effectiveness of
management.
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TAPMOHU3ALOUEU AEATEJBHOCTHU CTPYKTYP

Ouaspra llapunosa

AnHoTanmsi. PaccmatpuBaroTcs  ocoOeHHOCTM W creuMduyeckue OCOOCHHOCTH — Pa3HOOOpa3HOM
HPENPUHAMATENIbCKOR  apMOHM3ALMH  JACATENBHOCTH CTPYKTyp. JlMamasoH 3ajad  COCAMHMICA C
rapMOHH3AIMeN Pa3IMIHOr0 B3aUMOACHCTBUS pa3/eIeHnil, a TAkXKe ONMpe/eeHbl LeH aAMHHHCTPATUBHOIO
yIpaBieHus paboToil B DYHKIMOHHPOBAHUY Pa3HOOOPA3HbBIX NPEAIPHHIMATEIbCKHX CTPYKTYD.

KioueBble cioBa: pa3H006pa3HLIe NIpEeANPUHUMATEIIBCKUE CTPYKTYPBI, apMOHU3allNA, B3aHMOLIefICTBHC
pa3ueneH1zn‘x’x, AIMUHUCTPATUBHOEC YIIPABJICHUE, ITPOILIECCHL ,[[I/IBepCI/ICI)I/[KaHI/II/I.
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Summary. The article gives a general overview of the affordances and limitations of various technological
resources currently used today in education. The advantages of multimedia learning environments and new
attitudes and approaches to learning foreign languages in high school are described in the given article.

Key words: multimedia learning environments, the system of higher education, computers, information and
communication technologies, foreign language learning, students.

INTRODUCTION

Computers and the Internet technology have a great impact upon the field in the
system of the higher education. The importance of Internet technology in high schools
and universities cannot be ignored. In fact, with the set of computers in the system of
the higher education, it has become easier for the teachers to render knowledge and for
the students to grasp it. Computer technology is used to add a fun-element to education.
And it goes without saying that the Internet has improved the system of the higher
education with interactivity.

The process of learning foreign languages in the classroom has significantly
become richer as students have access to new and different types of information, can
manipulate it on the computer through graphic displays. They can controll experiments
in ways never before possible, and can communicate their results and conclusions in a
variety of media to their teacher, students in the next classroom, or students around the
world.

The success of the Internet technology in the classroom generate impressive
results for students, including improved achievement; higher test scores; improved
student attitude, enthusiasm, and engagement; richer classroom content; and improved
student retention and job placement rates. This is brought by softwares that can be used
to render information to the students in an interactive manner in the complex system of
foreign languages learning in high schools and universities of Ukraine.
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OBJECTS AND PROBLEMS

The problem of using computers to teach foreign languages to students in high
schools is widely reviewed and presented in the scientific works of such prominent
researches as Balbi, R. [1]; Bax, S., Chambers, A. [2]; Camilleri, A. [3]; Carlson, S.,
Gadio,C.T. [4]; Davies, G. [5, 6]; Fitzpatrick, A. [7, 8], Haddad, W.D., Draxler, A. [9];
Heyworth, F. [10]; Kenning, M. M., Kenning, M. J. [11]; Kirkman, G., Osorio, C.,
Sachs J. [12]; LeLoup, J., Ponterio, R. [13]; Marsh, D., Coyle, D., Marshland, B.,
Wolff, D [14]; Nunes, A., Cesar, A. A., Gaible, E. [15]; Pearson, S., Chambers, G.,
Hall, K. [16]; Reeves, T.C., Reeves, P.M. [17]; Underwood, J. [18]; Vogel, T. [19];
Warschauer, M. [20].

In the article we’d like to :

1. to give a general overview of the affordances and limitations of various
technological resources currently used today in education;

2. to describe the advantages of multimedia learning environments and new
attitudes and approaches to learning foreign languages through the new media;

3. to emphasize on new and important teacher’s roles in contexts of
autonomous multimedia learning environments.

So, table 1 gives a general overview of the affordances and limitations of various
technological resources widely used today in education [Fitzpatrick, A., 2004].

It is taken from Chapter 7 in W. D. Haddad & A. Draxler (2002) Technologies
for Education: Potential, Parameters and Prospects, a report prepared for UNESCO
and the Academy for Educational Development [Nunes, A., Cesar, A. A., Gaible, E.,
2002]. The report is downloadable from the Academy for Educational Development
web site: http.//www.aed.org/publications/ TechEdInfo.html.

Table 1. Affordances and limitations of modalities

Mode |Instrument Affordances Limitations
Text Books/ Portable Difficult to modify (as in
magazines |Durable localization, up-dating)

Can present complex information |Requires literacy plus higher-
Sequential structure guides learner|order thinking skills

Little eyestrain Content is difficult to extract for
Moderate cost of development use in other resources

High per-unit cost of publication

Web page |Dynamic and easy modified Nonsequential —structure may
Hyperlinks enable nonsequential|obscure critical information or
navigation cause confusion
Low cost of development and  |Reading may cause fatigue
very low publishing costs Requires PC, electricity, connection
Supports interactivity (e.g.  |Potential additional system
navigation, user-entered  [requirements (e.g. Java, plugins)

information, etc.)
Can support assessment

Images |Printed Concrete, specific, detailed|Low information value relative to text
photos, information Resistant to reuse by learners
maps, and |Appropriate for learners with “Visual literacy” skills required for
schematic  |“visual intelligence” best use
drawing Engaging and motivating for Highcost to reproduction

many learners
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Table 1. Affordances and limitations of modalities (continued)

Mode |Instrument Affordances Limitations |
Affordances similar to printed|Limitations similar to printed photos
photos Require PC and electricity, possibly
Easily copied, chared, and used  |an Internet connection
Low costs for reproduction and
publishing
Can be data-based or Web-served
for delivery to  handheld
computers and other “anytime,
anywhere” devices

Audio |Radio Can present contemporary and |Information is not durable; learners
topical information easily can’t “review” a broadcast
Highly accessible and Poor presentation of complex concepts
potentially engaging format No visual component (e.g.
(no literacy skills required) schematics, maps, photos)
Widespread adoption in|Synchronous form requires system-
developing countries wide coordination (announcements,
Moderate production costs class schedules etc.)
Highly scalable
Low-cost hardware
Digital Can present contemporary Requires robust PC and/or high-speed
audio information easily (Web) Internet connection
(Web-and |Information is durable (it High storage “overhead” (in
CD-based) |can be reviewed many terms of hard drive capacity)
times) May not support presentation of]
Medium is durable complex concepts
Moderate production costs
Low reproduction costs; easily
scaled
Can be indexed or catalogued to
enable access
Video |Analog Highly accessible and potentially|High production costs; moderate
o engaging format (no literacy skills|reproduction costs

required)

Sequential structure guides learner
Concrete, specific, detailed
information

Appropriate for learners with
“visual intelligence”

Engaging, motivating for learners

Complex information may be difficult
to present effectively

Information may prove difficult for
some learners to analyze
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Table 1. Affordances and limitations of modalities (continued)

Mode |Instrument Affordances Limitations

Broadcast |Same as analog-video Same as analog video; however,
Can present contemporary or|COStS may be higher .
topical information easily Requires robust PC and/or high-
Easily  catalogued  and speed Internet connection

reused (by developers and High storage “overhead” (in
users) terms of hard drive capacity)

Can be indexed or catalogued
to enable nonsequential access

Si{nul Interactive |Active-learning Requires robust PC and/or high-
ations  |(Web-and |characteristics engage |speed
CD- learners via several parts to |Internet connection
based) reinforce concepts Potential ~ additional ~ system
Quantitative elements are requirements
supported (e.g. Java, plug-ins)

Engaging and motivating
for many learners
Can support assessment

Educationalists and researchers [ Camilleri, A., 2000; Carlson, S., Gadio,C.T.,
2002; Fitzpatrick, A., 2004; Heyworth, F, 2003 and etc.] have recognised that the
introduction of the new media into educational processes of learning foreign
languages in the system of professional education in Ukraine calls for a change in
learning and teaching patterns.

They believe that the new media will lead also to a major change in the culture
of learning. The reasons given for this supposition are the learning efforts and learning
possibilities linked to the new media.

They believe that the new media:

e call for and facilitate more independence on the part of the learner,
more self-directed activities and the organization of learning processes;

e encourage interactive work;

e facilitate direct feedback;

o call for a change in the role distribution of teacher/learner, where learners
take on teaching functions;

e ecnable contents to be continually updated with minimum efforts;

e provide faster access to teaching materials;

e provide greater opportunities for individual forms of learning;

e but also demand more social learning in group and team work
[Warschauer, M., 1996].

The new media provide new opportunities and challenges by:

e offering a wider range of teaching contents (especially teaching
methods);

e cnabling more self-directed learning, offering a range of -choices,
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individual learning pathways and freer forms of learning;
o offering teachers and learners the chance to plan and organise courses
together (empowering learners to influence the choice of teaching contents);

o freeing learning and teaching from the limitations and constraints of the
traditional classroom by opening up and using spaces outside the school/teaching
institution;

e facilitating communication between learners and between learners and
the teacher viathe Internet [Reeves, T.C., Reeves, PM., 1997].

As mentioned above, language teachers are now required to take on new roles
and come to the classroom situation with appropriate attitudes and approaches. As in
contexts of autonomous learning, the teacher is now increasingly having to function as
facilitator and guide to the learners. Other new and important teacher roles are those
of mediator, researcher, designer of complex learning scenarios, collaborator, and
evaluator [Camilleri, A., 2000].

CONCLUSIONS

1. The media foreign language teachers will have to master a wide range of
skills and competencies. Above all, foreign language teachers will need to focus on the
design of situations, sequences, and activities conductive to learning foreign languages
by encouraging future IT-specialists to participate in their collaborative efforts.

2. The management of learning scenarios where future IT-specialists and
teachers complement one another’s skills, expertise and knowledge in collaborative
efforts must, we believe, form the basis of the system of foreign languages’ learning of
tomorrow.

3. At the same time, we think that the using of computers to teach foreign
languages to future IT-specialists means that there is a unique opportunity to make
future-oriented, technology-integrated, dynamic and authentic practices for the
backbone of professional education.

4. We insist that the right support (e.g. institutional organization, educational
policies), such teacher’s expertise can be developed. Technologies influence upon
foreign languages’ productions, our use and understanding of foreign languages, and
how we are socialized through taking part in communicative foreign language activities
(for example, professional) . In short they transform important aspects of our social
lives at all. This is the real and truly challenging perspective for foreign languages
teachers.
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HNCIIOJIb30BAHUE UKT B OBYYEHUU UHOCTPAHHBIM SI3bIKAM
BYAYIIUX CIIEHNNAJTACTOB HHOOPMAIMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOI'MHU

Haranusa Cypa

AHHoOTanus. B crathe naercs kpatkuii 0030p BO3MOKHOCTEH TEXHOJIOIHUECKHX PECYPCOB, KOTOPBIE HIUPOKO
HCTOJB3YIOTCS CerofHss B cucreMe oOpa3oBaHMs. OIUCHIBAIOTCA IPEHMMYIIECTBA MYJIbTUMEIUITHON
HHPOPMAIIOHHO-00Pa30BaTEeIbHOIM Cpeibl 00YUEHHs  COBPEMEHHBIEC TOAXOAbI K 00YYEHUI0 MHOCTPAaHHBIM
SI3bIKaM B BBICILICH IIIKOJIE.

KiioueBble ciioBa: MymbTHMequiiHas HH(OPMAI[HOHHO-00pa3oBaTelbHAs Cpela, CUCTeMa o0pa3oBaHUA,
KOMIIBIOTEPHI, HMH()OPMAITHOHHO-KOMMYHUKAI[OHHBIE TEXHOIOTUH, OOYUeHHE MHOCTPAHHBIM S3BIKAM,
CTYICHTBL.
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Summary. Under the circumstances of economic uncertainty it is reasonable to clearly understand
possibilities of one or the other binding agents use to provide competitiveness of manufactured products. It is
reasonable to use such kinds if binding agents and their combinations which providing necessary technical
level of requirements possess not only and probably not to a certain extend relatively low cost, but would be
ecologically clean materials, providing modes of complex resource-saving production processes.

Key words: vegetative raw materials, binder materials, technical lingosulphonats, binder ability.

ANALYSIS OF THE STATE OF PROBLEM

Binding agents are effective technological instrument they are widely used in
different spheres of industry to solve of a number of tasks: to granulate and briquette
different dry materials, in wood-particle board and fibro-board production, to produce
different building articles, in composite materials production, in production of mould
forms and rods in casts manufacturing, and many others. Actually, binding agents are
variety of gum used for technical needs.

Presently, due to economic reasons, intensity of scientific works in Ukraine
connected with this group of materials considerably decreased, though, the problem of
highly effective binding agents development has become even more actual than before.
First of all, it is caused by the influence of two factors:

o First, sharp increase of prices on binding agents based on oil and oil
derivatives, resulted in economic unsuitability to use many traditionally used binding
agents;

e Secondly, considerable toughening of ecological requirements to the
production revealed principal impossibility to use many conventional materials due to
their toxic nature or poisonous products generated when such materials are used. It is
not a secret that in many cases binding agents themselves are the source of harmful
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emission into environment because of their nature and, as a rule, these are the
substances of the first and second grade of danger.

AIMS AND TASKS OF INVESTIGATION

The aim of the present investigation is in assessment of potential of vegetable
raw materials processing for synthesis of principally new ecologically clean,
technological and resource-saving binding agents on the example of technical
lignosulphonate analyses.

MAIN PART: PROBLEMS AND PERSPECTIVES OF INVESTIGATION

It should be noted that ecological imperative, in the light of modern tendencies
and production development, is gaining ever increasing importance. In this connection,
binding agents based on products of vegetable raw materials processing are the most
perspective.

To some extent, technical lignosulphonates (LST) may become such a potential
for development of principally new binding agents.

Precondition may be the fact that LST are: one of the cheapest material [2]; not
scare, because they are produced when processing vegetable raw materials large-
capacity waste products (processing of sulphite alkaline solution in pulp and paper
industry) [2,4]; ecologically safe for a man and environment, i.e., ecological by its
genesis [3,4]; expansion of their use is an example of complex solution of the ecological
problems, thus taking off the problem of nature pollution in pulp industry - in the place
of their generation and in productions where they are used as binding agents at the
account of exclusion of toxic substances contained in binding agents (formaldehydes,
phenol, acroeline, petropyren).

All these explain their attractiveness when looking for alternative solutions of the
production processes ecological problems.

The other positive LST ecological peculiarity is the fact that primary raw
material for their production is timber, which unlike oil, is reproductive. At this,
problems of sewage recycling is solved in complex because LST are the products of
sulphite alkaline solution, sulphite pulp production large-capacity, liquid waste,
processing.

The balance of LST advantages and disadvantages is presented in table 1.

Drawbacks presented in the table considerably narrow a sphere of this binding
agent use, but a great number of positive characteristics predetermines the perspectives
of LSTs as a substance which resources may be looked at as a n original raw material
for development of new binding agents and composites.

Thorough investigations imply complex approach which is impossible:

e Without analysis of material physical nature;

e Without taking into consideration technical characteristics and experience of

discussed material use;
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Table 1. Advantages and disadvantages of technical lignosulphonate as a binding agent

No | Characteristic features

LST advantages
1 |Low cost, because the raw material for its production is a sulphite alkaline solution - large-
capacity pulp and paper works waste
2 |Not scarcity. The problem of sulphite alkaline solution recycling is very burning, because
nowadays only 10% of general potential LST production is used.
3 |Raw material resources renewability is stipulated by the possibility of wood, which is the
original raw material for LST production, natural renewal.
4 |Ecological cleanliness, which shows itselfin high sanitary and hygienic conditions at
the enterprises where LSTs are applied.
5 |Long-term storage (according to TC not less than one year).
6 |Manufacturability when producing casts and rods (high fluidity, plasticity, formability of]
mixtures with LSTs).
7 |Simplified knock out of rod and casts made of mixtures containing LSTs

8 High regeneration of used rod mixture

9 |Commercial use of lingo-containing materials (SSh, SDB, LKBZh, LST) in foundry
production

LST disadvantages

1 |Instability of characteristics (considerable, up to 50%, fluctuation of characteristics If]
materials are taken from different lots)

2 |Low biding ability (insufficient strength of cast rods and forms in the process of their use)
High viscosity at temperatures below zero

4 |High hygroscopic, i.e., ability to become less strengthened in long-term storage due to
increased environmental moisture absorption

W

e Without taking into consideration the perspectives and trends in development
of production and the place of the problem;
Without detailed ecological appreciation of material under investigation;
Without analysis of trends and approaches taken to solution of the
abovementioned drawbacks of the material and preposition of concrete
technical solutions.

Lets discuss each stated aspect in more details in order to understand trends and
perspectives of LSTs use.

Analyzing existing groundwork from the point of view of LSTs possible
application as a nonconventional method to solve the problems connected with the use
of binding agents, we may come to the following conclusions according to directions of
investigation:

PHYSICAL NATURE OF LST

Chemical structure of the material under investigation depends on influence of
many factors, primarily of technical nature, and on the degree of wood delignification in
the process of pulp boiling in particular. Due to this, LST structure is not stable which
allows to consider LST as a fractal object.



PROBLEMS AND PERSPECTIVES OF DEVELOPMENT 273

Taking into consideration multi-variant and malty-factor nature of wood
delignification processes resulting in manufacturing LST as a by-product, the problem
of LST univocal structure in general have principally no solution.

According to their consistence lingosulphonate is dark-brown viscous liquid
which by its chemical characteristic presents a lingosulphonate acids water solution (up
to 70%, but as a rule 48-51%) in form of oligo-measured poly-dispersed systems with a
wide range of molecular mass (from 2000 to 1000 000 specific units), oligomolecular of
which form irregular, tangled, branchy spirals.

Lignin in wood naturally plays a role of binding agent and all lingo-containing
materials (SSh, SSB, SDB, LKBZh, LST) have binding abilities to a certain degree.

From the nature of material under investigation point of view, their molecular
mass influences on the LST binding ability, at this, the greater their molecular mass is
the greater strength characteristics of LST mixtures are.

LST PRODUCTION

LSTs are a product of multistage processing of large-tonnage waste - sulphite
alkaline solution, formed in the technological process of wood processing to produce
cellulose according to sulphite method on the cellulose works.

Sulphite alkaline solution being a large-tonnage waste, is a sound source of water
pollution (Lake Baikal problems for one), and technical lingosulphionate production out
of sulphite alkaline solution, is a way of its recycling, a way to its rational use. Taking
into account the volumes of sulphite alkaline solution production (approximately three
million tons a year) this predetermines potentially low cost and non-scarcity of lingo-
containing materials now and in the near future. At present, about 10% of all potential
of these materials is used as binding materials.

Table 2. Indexes of the use of lingo-containing materials

No Indices Characteristics
1 Quantity of raw material for LST production 3 million ton/year
2 Volume of LST used as a binding agents ~0,3 million ton/year
3 Raw material for LST production sulphite alkaline solution

Wood is a source for LST production which is very important because wood is
naturally renewable resource unlike oil which is presently used for production of the
majority of binding agents (synthetic resins). This feature makes LST a perspective raw
material for development of new binding agents.

Due to technological peculiarities (raw material, equipment, treatment specifics,
etc.) characteristics of LST produced by different works (CDB) of CIS may fluctuate in
a sufficiently wide range (for example, actual binding ability, defined by the samples
breaking strength from 0.3 to 0.8 MPa). It leads to some unpredictability in display of
LST features and may result in technical rejects.

As LST is not a basic product manufactured by CDB, the level of technical
requirements and degree of attention to this material on the manufacturing- enterprises
is insufficient which to some degree cause instability of LST characteristics.



274 Yuri Svinoroev, Vladimir Kostrub

THE LST USE AS BINDING MATERIAL IN FOUNDRY PRODUCTION

Ligno-containing materials, in one or another way, under this or that trade mark,
have been traditionally used in foundry production as binding agents on enterprises of
Ukraine and CIS since 20s of the last century, and this allows us to speak about
availability of obtained experience in their study and use.

LST should not be definitely evaluated by their technological characteristics,
because according to some indices (for example, fluidity, plasticity, formability,
pliability, easier punching out) this material considerably surpasses analogue ones but
according to other characteristics are in considerable disadvantage in relation to others
(for example, binding ability, hygroscopicity, length of hardening), that is without any
binding to any concrete technology it is impossible to judge about LSTs advantages and
disadvantages.

In many cases the reasons limiting spheres of LSTs application are:

1) Low binding ability, which is expressed in insufficient strength of forms and

rods, produced of mixes with this binding material;

2) Long hardening time which limits the LSTs use in technological processes of
forms and rods manufacturing in heated tool sets;

3) Low heat-resistance, which narrows the sphere of LSTs application by cast-
iron moulding;

4) High hygroscopicity of LST rods and forms make them unsuitable for long
storage and limit possibility of LSTs dried rods use with foundry forms
obtained by green sand casting.

The main reason restricting LST application is their low binding ability. LST
considerably yields to other binding agents (for example, to synthetic ones
approximately by a factor often) in this index.

As a rule, LSTs are used in combination with other binding agents. Usually they
are oil binders of USK type, KO, SKT, and so on, or resins (or example carbamide-
formaldehyde or phenol-formaldehyde ones). This allows to compensate LST
insufficient binding ability with their good technological properties.

Having in mind the above mentioned, LSTs are invariably cheap and non-scare
material. LST cost is significantly low than the cost of oil binders and much lower that
the cost of synthetic resins. That is why foundry rods and forms produced on LST basis
are much cheaper than forms and rods produced using mentioned binding agents.

LST ECOLOGICAL CHARACTERISTICS

According to data obtained by SHOT (city of Ekaterinburg) [3], LSTs have the
best indices compared with other organic binding materials by ecological indices (see
table 3). Having in mind implementation experience, the change of binders USK and
KO types by LST results in considerable improvement of sanitary and technical and
sanitary and hygienic working environment in enterprises (for example, introduction of
KPI developments). These data are supported by the results of conducted experiments
(sce table 4).
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Table 3. Conditioned toxicity of organic binding materials [3]

Type of binding

Conditioned toxicity per one per cent of binder at stages

. Binder brand Mixture Mixture Pouring and
materials . . :
preparation hardening melting
Technical lingo- AtT=180°C - 0.8 53.1
sulphonates AtT=240° C - 8.5 -
Oil binders KO - 78.6 2232
USK - 72.9 208.0
SKT-11 - 18.5 102.7
Phenol- SF-480 1.95 218.2 516.7
formaldehyde Phenolo-alcohol 1.4 70.0 494.1
binders
SF-015 - 235.8 947.0
SF-262 - 82.6 1404.0
Carbamide- KF-MT - 111.0 758.8
formaldehyde KF-MT and 20% - 23.9 380.6
binders area and phenol-
alcohol solution
mixture
KF-MT and phenol- - 1184 354.3
alcohol mixture
Phenol- TOL 0.44 161.4 1457.4
carbomide- FML 0.45 146.7 1402.0
formaldehyde
binders
Carbomide-furan KF-90 0.42 87.8 570.7
binders Furitol-107 0.416 91.5 765.2

Table 4. Results of mixtures gas- creation and toxicity investi Ration

No Indices name Qualitative indices
1 2 3 4
1 [Quarts sand 1K02B,% 100 100 100 [ 100
2 |LST, % 6 4.5
3 [LST-M,% 6 4.5
4 |USK,% 351 0.8
5 |Specific gas-creation 300°C 1.33 1.29 1.81[ 1.19
KF-MT and 20% solution - 23.9 |380.6 1.19
mixture
6 |Break strength Mpa 0.4 2.9 191 2.1
7 |Harmful substances content (toxicity),% gr.
8 |Formaldehyde 300°C 0.090 10.093 10.419 [0.109
1000°C - - - -
9 |Acrolein 300°C 0.004 [0.006 |0.049 [0.014
1000°C - - - -
10 |Carbon Oxide 300°C 0.089 [0.091 [0.919 ]0.251
1000°C 0.008 [0.014 [0.989 [0.283
11 |Sulfureous alhydride 300°C - - - -
1000°C 0.001 0.001 ]0.007 [0.003
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ANALYSIS OF LST PROPERTIES IMPROVEMENT TRENDS

Perspectives of LST use volume increase and spheres of their application in
foundry and other productions are directly connected with the solution of t0068¢ LST
binding ability improvement problem [5]. Nowadays there is a great actual material of
experimental research somehow directed on the solution ofthe problem [6].

Developments analysis shows that the following directions may be considered as
perspective ones:

1) LST modification;

2) Mixture composition optimization when combining LST with other binding

agents;

3) Thermal or thermo-chemical activation.

The most fruitful and perspective trend is modification which is supported by the
obtained results (see table 5). The use of modifiered LSTs allows to reduce the content
of oil component KO, which is the main source of harmful emissions, in composition of
rod mixture by 3.5-4.0 times.

Table 5. Composition and properties of rod mixtures to be used
in technology of heating radiators production

No Components composition and Mixtures quantitative indices
mixture quality indices Presently used Proposed for use
1 Filler: quarts sand brand 1K02B,% 100 100
2 Binders: LST,% 4.0-4.5 4.0-4.5
Modified LST,% 3.5-4.0 0.8-1.0
KO(USK),%
3 [Technological additives:
Ammonium sulphate,% 0.19
Diesel engines fuel,% 0.5 0.5
4 |Strength after drying in break test, MPa 1.8-2.5 1.8-2.5
5  [Pressure strength in humid condition, kge/cm 0.055-0.065 0.06-0.07
6 |Humidity,% 3.3 2.7

MAIN CONCLUSIONS AND RESULTS OF INVESTIGATIONS:

Because of characteristics instability and low binding ability, LST as binding
agents use only 10% of their potential and at these are:
1) Ecologically clean;
2) Potentially cheap and non-scare;
3) Manufacturable materials.
Using obtained experience of LST application as binding agent in
foundryproduction and existing scientific potential, LST may be considered as a raw
material for development new binding agents having stable and pre-set characteristics.
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CBA3YIOIUX MATEPUAJIOB HA OCHOBE ITPOJAYKTOB
MNEPEPABOTKH PACTUTEJIBHOT'O CbhIPbSL

KOpmnii CBunopoes, Baagumup Koctpy0o

AHHOTanMs: B CKIabIBAIOIIMXCS YCIOBUSAX SKOHOMHYECKOH HEONPEICICHHOCTH 1eJeco00pa3sHo 4EeTKO U
SICHO MPEJCTABIISITh BO3MOXXHOCTH MCIIOIBb30BAHUSI TEX HJIM MHBIX CBA3YIOIIMX MaTEpHAJIOB JIJIs oOecrey eHust
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Summary. There is the considered state of processing industry of agricultural sector of Ukraine in the article.
Potential of this sector of economy is appraised. Tab. 4. Fig. 8. Sour. 8.
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INTRODUCTION

Agricultural food sectors of Ukraine ranks one of the leading places in the
national economy. The market share of its contribution to GDP, formation of the state
budget and export potential is expanding. The national processing industry is gradually
becoming competitive in the agricultural markets; its share in global production
volumes of strategic agrifood products is increasing. Consumption of basic foodstuffs
by Ukrainian population is growing.

Proven records show that the GDP growth owing to the agrifood sector promotes
to reduce poverty more efficiently if compared with the other industries; this being of
utmost importance in the periods of recessionary economic phenomena. Therefore today
Ukrainian a course for system-based agrarian reforms [1].

Technical and technological re-equipment geared to cost-effective use of
resources, rational and efficient use of agricultural lands, development of organic
farming, formation of a modern selection background, development of quality
management systems and food safety are the main requirements to meet this goal.

The policy for system-based agrarian reforms includes such important
components as creation of open and transparent market environment, formation of
productive marketing infrastructure for agricultural market, optimization of sales
channels, improvement of the instruments for agrifood sector state regulation focusing
on ensuring of the country food security and increasing its presence in international
agrarian markets.
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RESEACH OBJECT

The Ukraine implements the commitments on the priority development of the
national agrarian sector in compliance with the provisions of the Laws of Ukraine "On
the Priority of Rural Social Development and Agribusiness in National Economy", "On
State Support of Agriculture in Ukraine", "On Fundamental Principles of the State
Agrarian Policy for the Period till 2015", the State Target Program of Ukrainian rural
development for the period till 2015 [2].

Priority directions:

- improve efficiency of plant cultivation industry;

- develop highly efficient pig husbandry and diary cattle breeding industries;

- regulate land relations, improve land uses, create transparent agricultural land
market;

- develop agrarian market infrastructure, form a network of wholesale markets
and cooperative channels to sell agricultural products;

- reform agrarian education in line with the real needs of farming;

- rural area development;

- improve public administration system in agrarian sector.

Thanks to the taken actions volumes of loan attraction by agribusinesses have
been increased 1.4 times against the last year respective period. In January-April 2010
agricultural total output produced by all categories of enterprises has increased by 4.9%
against the same period the previous year, including by agricultural enterprises — by
12.1%. The volumes of livestock and poultry sales for slaughter have increased by
6.7%, egg production — by 4.3%. The number of pig population rose by 15%, sheep and
goats — by 5.5%, poultry — by 5.9%. Productivity of livestock has grown.

The situation in manufacturing food, beverages and tobacco products has
stabilized. Within January-April of the current year, the overall production has
increased by 1.2%, against the respective level of the previous year, including food and
beverages production — by 3.1% [3, 4].

Gain in production of oil, meat and meat products, confectionery, beverages and
some other processing industry was achieved.

Rise in export of agrifood products was observed. They were exported for the
amount of $2991 mln. USD within four months of 2010, this being by 6% higher if
compared with the same period of 2009.

In particular, export volumes of meat and meat products increased 2.5 times,
milk products — 1.7 times, oil — 1.4 times, tobacco and tobacco products — by 12%,
sugar — by 9%, thus reflecting the growing competitiveness of a number of domestic
goods in foreign markets.

Foreign trade balance is positive and constitutes $ 1075.2 mIn. USD.

Due to the increased production and sales of agricultural food products, receipts
of tax payments to Consolidated Budget grew by 53%, to Pension Fund — by 27%.
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RESULTS OF EXPERIMENTAL RESEARCH

Ukraine processing industry comprises of flavoring, meat, milk and fish sectors.
A separate group of industries includes flour and cereals and mixed feed industry.

Flavoring sector unites a group of specialized sub sectors to produce food from
mostly vegetable raw materials. They are sugar, oil and fat, bakery, wine, distillation,
alcoholic beverages, beer and non alcoholic beverages, confectionery, macaroni,
horticultural, yeast, starch and molasses, salt, fragrance and cosmetics, tobacco, tea,
food concentrate sub sectors and some others.

In 2009 food, beverages and tobacco products (in sales prices without VAT and
excise tax) were sold to the amount of 124.8 billion UAH, representing 18.7 percent of
the total volume of industrial products sold in Ukraine against 14.2 percent in 2008.

Fig. 1. Dynamics of production indices in processing industry (1990 = 100%)

The industry ranks one of the leading places among budget forming sources. In
2009, all level budgets received around 21.5 bln. UAH of taxes and compulsory
payments from the national food enterprises, this being by 7.4 billion UAH (or by 52.5
percent) more if compared with 2008.
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Fig 2. Revenues to all level budgets from processing industry enterprises in 2005-2009 [7]

Processing industry is engaged in creation and introduction of innovative power
and resource saving technologies to produce, preserve and transport food products.

Dairy Industry. In 2009, manufacturing of dairy products decreased by 9.2
percent if compared with the last year respective period. In particular, production of
butter has decreased by 12.1 percent, lactic and non-fermentable cheese — by 8.0
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percent, processed liquid milk — by 4.3 percent and fat cheese — by 3.4 percent; while
rennet cheese manufacturing has increased by 0.7 percent.

Table 1. Production of major type milk products [5]

min. UAH
January- December Percentage of 2009 against 2008
2008 2009 increased, reduced (-) %
Liquid processed milk 791,4 757,71 -33,8 95,7
Sweet butter 83,9 73,7 - 10,2 87,9
Sweet butter and milk fats
over 85% fat content 0.78 0,83 0,05 106,2
Spreads and fat mixes 80,9 72,7 -8,2 89,9
Fresh non-fermented cheese
. 92,1 84,7 -7,4 92,0
and lactic cheese
Fat cheese 2353 2273 -79 96,6
Rennet cheese 196.8 198,1 1,3 100,7
Fermented milk products 530,5 492,1 -38,4 92.8

Great attention is paid to improving the efficiency of milk production through the
development of dairy breeding herd and industrial production of ecologically clean
milk. For example, "Ukrainian Dairy Company" Ltd. of Zhurivsky rayon Kyiv oblast is
implementing such a project with in Kyiv, Chernihiv, Zhytomyr and Ternopil regions in
the years 2009-2011. The scope of financing exceeds 1.1 billion UAH. The project
objective is to ensure competitive production of quality dairy products through the
establishment and operation of a powerful network of industrial type farms milk for 18
thousand heads. In 2009 production facilities for 4000 dairy cows have been already put
into operation in Kyiv region.

Meat Processing Industry. In 2009, a 12.2% decrease in production of meat
industry was observed if compared with the last year. However, production of poultry
meat and by- products increased: fresh or chilled — by 14.0% and frozen — by 6.2%.

Table 2. Production of meat and meat products in 2009

min. UAH
January- December 2009 against 2008
2008 | 2009 |increased, reduced (—) | %
Beef and veel, thous. t

fresh (slaughter warm) or chilled 111,9 79,5 -325 71,0
frozen 37,2 25,5 -11.8 68,4

Pork, thous. t
fresh (slaughter warm) or chilled 125,6 97,5 -28,1 77,6
frozen 13,8 5,1 -8.8 36,7

Meat and edible by-pass of poultry, thous. t

fresh (slaughter warm) or chilled 5552 633,2 78,0 114,0
frozen 75,2 79,8 4,7 106,2
Sausage products, thous. t 3223 260,0 -623 80,7
lf\/leat convenience products (including 90,3 64.0 2262 70.9
rom poultry), thous. t
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On the contrary, production of the meat industry other products was less than in
the same period of 2008. In particular, production of fresh and chilled beef has reduced
by 29.0 percent, fresh and chilled pork — by 22.4 percent and sausages — by 19.3
percent.

Ukraine makes efforts to improve safety and quality of meat and dairy products.
In particular, draft technical regulations on manufacturing requirements for milk and
milk products, meat, meat products and meat-containing products, poultry and poultry
products have been prepared and sent for approval to the concerned ministries and
departments.

Minimal quality specifications for major products of animal origin have been
approved. They establish minimal quality requirements to indices for major
species/types and groups of products (meat, meat-containing, dairy, milk-containing,
eggs and their products as well as products of animal origin for infant food)
manufactured, imported and are in circulation in Ukraine. Business entities in the areas
of production, processing, storage, transportation and sale of animal origin products
must introduce the food into circulation only subject to their observing their
requirements.

Table 3. Vegetable oil production, (net of oil mills) [9]

thousand tons

Years 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
. o © — ) —
Total oil & & o g“ S S = < & )

; =N O N = s =~

production 2 3 N N e e S = o N
. (o) S o~ N [} (e}
Including = & > l’;:“ % S S = o %
Sunflower oil % 2 = s a a o I~ © 5
q o N q @h \Oﬂ — [ #ﬂ o
Margarine S R = & = N S K = 2
— — N [\l [q] (o] on [\l on on

Oil and Fat Industry. Oil and fat industry is one of the basic sectors of Ukraine
processing industry. Its products meet the requirements in vegetable oil, margarine,
cooking butter, mayonnaise, soap not only of consumer market but also of the other
industries, such as bakery, confectionery, milk, fruit and vegetable, fish, chemical,
pharmaceutical, fodder and catering. In 2009 specialized oil and fat enterprises of
Ukraine (net of oil mills) processed estimated 6.6 min. t of oil seeds.

As of January 01, 2010 productive capacity of oil extracting enterprises in
Ukraine constitutes 8.7 million tons per year and have a tendency to further growing.

Vegetable oil production volumes completely meet the internal market
requirements and enable products delivery to foreign markets. During 2009 2,333.8
thousand tons of sunflower oil was exported to 64 countries worldwide. Ukraine leads
the world in sunflower oil sales at the world market.
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Sugar Industry. Sugar industry is mainly oriented to meet the internal market
demand. Per estimation of the Ministry of Economy of Ukraine, the demand of
domestic sugar market for 2009/2010 marketing year constitutes 1,840 tons.

In 2009 the area of sugar beet harvesting amounted to 320 thousand hectares
against 377 thousand hectares in 2008. 56 sugar-refineries accepted sugar beet and
processed 9.21 million tons of sugar raw material.

Sugar output from the start of production in 2009 was 13.74 per cent against
12.84 per cent in 2008. In 2009 1,272 thousand tons of white crystal beet-root sugar was
manufactured.
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Fig 3. Dynamics of sugar gross output [10]

Distilling Industry. "Ukrspirt" group of companies comprises of 75 state
distilling plants having capacity of 62.6 mln. deciliters of ethyl alcohol per year. In 2009
11 enterprises did not produce alcohol.

Within 2009 marketable output of the sector was 1.77 billion UAH, thus
increasing by 1.7 per cent, if compared with 2008.
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Fig 4. Marketable output at "Ukrspirt" group of companies (in effective prices) in 2000-2009 [12]

In 2009 27.5 million deciliters of ethyl alcohol was sold, including 22.6 million
decilitres at the domestic market, this being a 5 percent increase against 2008.

In 2009 "Ukrspirt" enterprises exported 4.9 million decilitres of alcohol, this
being by 8% less than in 2008. The largest importers of Ukrainian alcohol in 2009 were
Poland, Turkmenistan, Azerbaijan, Hungary and Turkey.

Confectionery Industry. Confectionery industry in Ukraine is concentrated in 28
specialized enterprises, their production ratio being approximately 60 percent of the
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total output, plus around 800 small and medium enterprises of the local processing
industry.

Table 4. Confectionery output in Ukraine [11]

thousand tons

Years 2002 | 2003 | 2004 | 2005 2006 2007 2008 2009

Confectionery 756,5 | 843,6 | 939,8 | 998,7 | 1011,2 | 1084,4 | 1115,6 | 10683

Confectionery output in 2009 was 1.07 million tons, including 378.8 thousand
tons for export (35.1 per cent). The output is exported to 48 countries and constitutes
378.8 thousand tons for the amount of 715.4 million USD in 2009. The greatest share of
products is exported to Russian Federation & 146.1 thousand tons (38.6%) for the
amount of 336.3 mIn. USD (47.0%), and also to Kazakhstan (15.9%), Azerbaijan
(7.7%), Kyrgyzstan (4.2%), Georgia (5.4%), Moldova (4.9%), Turkmenistan (4.3%),
Mongolia (3.2%). Blistering production pace of confectionery is secured owing to plant
renewal and substantial investment into enterprise development (over 200 min. UAH
annually). Among the regions of Ukraine the following are the leaders in confectionery
production: Donetsk (19.6%), Kyiv and Kyiv oblast (10.8%), and the following regions:
Poltava (9.9%), Vinnytsya (7.9%), Dnipropetrovsk (6.1%), Kharkiv (5.9%).

Brewing and Non-Alcoholic Beverages. Due to financial crisis, the industry
suffered decline in production first within the last 10 years In 2009, beer production was
300.3 million decilitres and decreased by 6.2% against 2008.
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Fig. 5. Overall brewing in 2000-2009 [13, 14]

The number of countries - Ukrainian beer consumer has increased from 31 to 42,
in 2009 34 million decilitres of beer was exported to these countries, which is a 3,2%
decrease against 2008.

Brewing sector is completely supplied with the national malt.
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Fig. 6. Overall production of nonalcoholic drinks in 2000-2009 [15, 16]

Manufacture of soft drinks decreased by 16% and reached 144.8 million
deciliters.
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Fig. 7. Overall production of mineral water in 2000-2008 [17, 18]

121.6 million decilitres of mineral water was produced (a 16.4 per cent
reduction).

Salt Making Industry. The basis for salt making industry is a state enterprise of
"Artemsil" corporation (Donetsk region) that produces rock salt by deep mining.
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Fig. 8. Salt Mining in 2000-2009 [19, 20]
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Cooking salt is used by citizens as essential product and also in technological
processes of almost all industries - agrarian and food, mining and metallurgical, power
and other critical areas.

Mine tunnels are used to locate underground allergic clinics to cure bronchial
asthma patients.

Products of salt mining companies are known to numerous consumers at the
international market and are exported to more than 20 countries worldwide.

CONCLUSIONS

WTO accession is of strategic importance to Ukraine due to further gradual
integration into European and world processes and entities and systemic reformation of
the national economy in line with liberalization principles and market openness. The
above said, in its turn, makes actual a set of contemporary systemic problems, among
which is the need in efficient restructuring of agribusiness, establishing productive
mechanisms to protect the interests of domestic producers, increase quality standards of
products. Having accede the WTO, Ukraine gained access to the world markets.
However, to gain a foothold in foreign markets the efforts should be made to increase
quality and safety of the nationally manufactured agricultural products.

Ukraine establishes active cooperation in agricultural area with the Central
European Initiative, the Black Sea Economic Cooperation (BSEC) Organization, the
International Epizootic Bureau, the International Plant Protection Convention and the
others.

The FAO membership makes possible for Ukraine to get the FAO technical
assistance; take part in the development of international standards and join the
international quality and safety standards of agricultural and food products; accede the
FAO informational network; together with FAO commence pre-investment study of the
respective agri-industrial sectors; introduce monitoring systems; utilize FAO capacities
to attract financing from the leading inter& national organizations to implement priority
sectoral projects, etc.

During the last years Ukraine is steadily augmenting its export processing
industry potential and expands its foreign market representation.

However, financial crisis made negative effect on international trade indices.
Foreign trade turnover of agricultural products has reduced by 17,2 per cent in 2009
against 2008, export volumes — by 13.5 per cent, import — by 23.5 per cent. While the
export share in the total volume of Ukraine foreign economic turnover has grown on the
whole from 16 to 23.6 percent.

Grain and oil and fat products prevail in the export structure. Confectionery, beer
and soft drink, distilled and salt production industries are competitive in the
international market.

All of it proves that Ukraine is a powerful and strong agricultural state with great
potential and opportunities for partnership and implementation of business ideas.
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TIIOTEHIHAJI MEPEPABATBIBAIOIIENA TPOMBIIIIEHHOCTH
CEJIbCKOXO3sUCTBEHHOI'O CEKTOPA YKPAUHBI U EI'O OLIEHKA

Baagumup Tumenko

AnHotanusi. B cratee  paccMOTpeHO — COCTOsSHHE — ImepepabaThIBaloIell  IPOMBIILICHHOCTU
CebCKOX035HCTBEHHOr0 ceKTopa YKpauHsl. OleHeH MOTEHIHATI 9TOr0 CEKTOpa YKOHOMHKH.

KuiroueBble cioBa: mnepepabaThiBaiolias IPOMBILIIICHHOCTb, HBOOE3AJIKOrOIbHAS IMPOMBIILICHHOCTb,
COJIe00BIBAIOIIAs IPOMBILUICHHOCTD, CEIbCKOX03SIHCTBEHHBII CEKTOp, IIOTCHIIHAI, aHAJIN3.
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ORGANIZATIONAL BASES OF FORMING
FOREIGN ECONOMIC RELATIONS OF A REGION

Victoria Tretyak, Maksym Kurilov

Volodymyr Dahl East Ukrainian National University, Lugansk, Ukraine

Summary. The organizational aspects of forming regional foreign economic strategy have been described.
The conceptual vehicle and methodological tools for forming foreign economic relations at the level of a
region have been proposed.

Key words: foreign economic relations, region, strategy, potential, organizational bases.

INTRODUCTION

The employment of foreign economic factor is an effective tool for the
realization of regional socio-economic interests, being in modern conditions one of
major aims of regional economy functioning. The possible degree of region
participation in the system of international division of labor represents the natural
potential of growth.

ANALYSIS OF PUBLICATIONS

Different aspects of forming and developing foreign economic relations have
been embodied in researches of such scholars as E.Avdokushin, I.Balabanov,
A.Balabanov, S.Bludova, A.Bulatov, L.Vardomskiy, G.Vasilyev, O.Voronkova,
A.Granberg, M.Dolishniy, V.Yevteev, L.Zhigalova, V.Gukov, B.Kliyanenko,
E.Kochetov, N.Larionova, V.Lomakin, O.Lyaskovets, Y.Makogon, E.Prokushev,
E.Puzakova, E.Rubinskaya, K.Semenov, I.Faminskiy, G.Shestopalov. However, at the
regional level the process of forming foreign economic relations is not studied enough,
with a number of actual questions left unsolved. One of basic problems is the
theoretical-methodological aspect in the system of forming and developing foreign
economic relations of Ukraine’s regions. Thereupon, the main goal of this work is the
development of theoretical, methodological and methodical statements, and also
scientific and practical recommendations concerning the process of forming and
developing foreign economic relations at the level of a region.
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OBJECTS AND PROBLEMS

The importance of determining specificity and priorities in forming regional
economy, based on comparative advantages of a certain region and its historical and
cultural features, is caused by an objective necessity for a more complete realization of
foreign economic relations regional advantages. Creating an effective structure of
foreign economic relations can provide regional economic systems stabilization and
also create bases for their further development [18]. The methodological vehicle of
forming foreign economic relations at the level of a region is called to sanction creating
favorable terms for their effective development. The foreign economic sphere of a
region includes such categories as foreign economic complex, export potential, foreign
economic conception, foreign economic strategy, mechanism of foreign economic
relations.

The scheme of forming foreign economic relations of a region should include a
number of certain blocks (fig. 1). The first block is represented by the modern paradigm
of forming foreign economic relations of Ukraine taking into account the regional factor
on the basis of features and specificity of regional reproduction and foreign economic
complex and potential of region that are formed on its basis. The second block consists
of regional foreign economic relations conception, called to determine structural
principles of realizing foreign economic activity of different kinds and forms, to
represent the sequence of solving the problem of including region in global economic
relations, raising strategic aims and tasks of regional foreign economic relations
development in a long-term prospect. The third block includes defining strategic
directions of development of foreign economic relations of region. The realization of
the given block can be regarded as a result of balance of interests in foreign economic
sphere belonging to different subjects with placing priorities on the basis of estimation
of meaningfulness, mutual support and competitiveness of the goals. The fourth block
stipulates the design of Program for development of regional foreign economic activity
with the selection of target guidelines that determine the tasks of providing optimum
foreign economic relations of a region, priority industries of foreign economic activity
development and ground the economic priorities. The program of foreign economic
activity development is determined in time by both long-term and short-term, current
periods including its implementation phases. The fifth block is related to
implementation of transformational function - from conception of regional foreign
economic relations to the sphere of practical actions, i.e. implementing the Program of
regional foreign economic activity development.

The modern paradigm of foreign economic relations must be based on a new
theoretical foundation. Foremost, the comprehension of basic concepts and categories of
the new paradigm from positions of forming foreign economic activity at the regional
level is required. The modern paradigm of forming foreign economic relations of a
region must reflect a new conceptual vision of a country’s foreign economic relations.
Taking into account that in terms of location foreign economic complex of Ukraine is
represented by practically all regions, the modern paradigm of forming foreign
economic relations has to take into consideration the priorities of developing foreign
economic complex of every specific region and solve the tasks aimed at the increase of
its utilization efficiency. Thus, in spite of existence of regional distinctions in contents
of foreign economic relations efficiency increase tasks, effective primary purposes from
point of region’s inclusion in globalization processes can be formulated as general ones.
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Fig. 1. Scheme of forming regional foreign economic relations methodology

The foreign economic complex of a region, being an organic part of regional
economy, is the material basis for developing foreign economic relations. The regional
foreign economic complex consists of enterprises of different industries and
subindustries of regional economy that carry out foreign economic relations in different
kinds and forms, state and regional authorities that co-ordinate and control the
realization of foreign economic activity. The regional authorities working in the direct
contact with enterprises that participate in foreign economic activity, with represented
in the region administrative structures of all collateral subordination hieratic levels, with
subdivisions of the infrastructural provision of regional foreign economic activity
represent the central link in the regional foreign economic complex management [9].
The basis of foreign economic complex of region is composed by:

1. Firms, enterprises which activity is aimed at the production of export goods
and services and ones that use imported goods;

2. Firms, enterprises that deliver commodities to foreign users and ones that
receive commodities produced abroad.

The modern stage of regional foreign economic complex development consists in
establishing direct, steady and long-term connection between manufacturing and foreign
economic types of activity and transforming the complex in a dynamic and balanced
manufacturing-commercial system. Commercialization of production is oriented at the
intensification and activation of region’s participation in global economic relations, at
forming an open to the world economy type of regional economy. The results of
manufacturing and commercial activity of regional enterprises are intended both for
oversea markets and for domestic consumption. Thus, the formation of foreign
economic complex is determined, on one side, by integrity of the regional economic
system, and on the other — by the specificity of cooperation between the region and the
world market.
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The basic task of regional foreign economic complex functioning consists in
defining the maximal realization of present foreign economic potential in behalf of own
steady and balanced socio-economic development. By-turn, successful development of
industries and subindustries included in the foreign economic complex of region renders
influence on perfection the state economy on the whole [13, 17]. Thereupon, the foreign
economic complex acts as the basis of stability, carrying the considerable social
assignment and being a considerable part of social shock absorber in society [10].

In the existent theory and methodology of forming foreign economic relations,
the major role must belong to the analysis of export potential, examined as an initial
base for estimating possibilities of perspective regional foreign economic development
[4, 7]. The questions of forming export potential of a region become one of the most
actual directions of research of development of regional foreign economic relations in
modern terms.

Export potential of a region includes the aggregate of reproduction factors able to
provide the possibility for effective movement of region's enterprises to the oversea
market: competitive products; modern highly technological equipment; highly skilled
labor force and specialists in foreign economic activity; high level of raw material and
stuff deliveries; advantageous location in respect to the efficiency of foreign economic
relations development [6]. The reproduction factors mean the regional availability of
necessary and sufficient resources (natural, labor, financial, technological, informative
ones) able to take part in producing and reproducing of material goods and providing
services at a certain level of developing the productive forces of the given territory and
possessing interstate mobility.

Export potential of a region is determined by the share of competitive products in
the pattern of regional economy production and also by the possibilities of different
regional resources utilization in the structure of world cooperative relations. The given
problem at the modern stage of development of Ukraine reflects not only the resource
provision of national economy but also takes into account the capacity of the system for
development on basis of present scientific, technical and technological potential. It
improves the structure of foreign economic activity taking into account its priority
kinds, industries of economy, possibility of competitive goods production [12]. Thus,
export potential determines the possible degree of a region's participation in the system
of international division of labor and is determined by possibilities of technological,
labor, intellectual, natural and other regional resources utilization in the structure of
world cooperative relations. For its effective realization the creation of optimum terms
that implies creation of foreign economic relations infrastructure, favorable legal
environment, guarantee against different risks, legal help to the managing subjects with
the aim of price losses minimization and decline of possibilities for the defamation of
partner relations is required. In this respect, the export potential is the basis of regional
foreign economic complex functioning. It supposes region's ability to produce and
export the necessary amount of competitive commodities for the oversea market.

Export potential of a region thus depends on its competitive advantages,
capabilities to quickly adapt to foreign influences, situation changes on national and
global markets. On the essence, as it applies to the foreign economic sphere, the
adaptation means rational distribution of foreign economic activity in space. Regional
development in a great deal is determined by the ability of regions to innovations and



294 Victoria Tretyak, Maksym Kurilov

production of specialization industries goods for sale on national and global markets.
Inequality of regions becomes the problem of different dynamic competitiveness
degrees that reflect different potential possibilities of regions to reform in accordance
with new terms [1].

Strengthening and diversification of export potential are the preconditions of the
effective use of region's present potencies in the foreign economic sphere [11, 20].
Developing export potential promotes creating long-term stimuli for modernization and
increase of national economy competitiveness. In its turn, it requires mobilization of
both own resources and use of foreign economic activity possibilities, especially
attracting considerable foreign investments, modern technologies, creation of healthy
market environment and necessary infrastructure. Thus, in the modern economic
situation, saving and expanding the export complex of a region is regarded as a major
strategic direction of regional industrial policy reformation.

Export activity of a region is directed at the simultaneous realization of several
fundamental functions — functions of development (integrative function), function of
stabilization of the regional economic system and function of economic efficiency, i.e.
region receiving full income and in accordance with the specific tasks of regional
economy development. Taking into account that functioning of socio-economic
complex of most regions of Ukraine to a great extent is provided by export activity of
the enterprises located in their borders, one of the major functions in forming regional
export complex is the stabilization function. The importance of the given function is
especially obvious in the period of crucial economic changes. The growth of
macroeconomic efficiency of the export activity related to the increase of number of
enterprises participating in the release of eventual export products is the condition of
stabilization function activation of regional export complex. As well as any other
economic activity, export activity must be economically effective. So the economic
effect must be present both in the process of goods production and in the process of its
realization at the foreign market.

As a result of regional export potential estimation and comparison with the
situation on the global market on the account of its tendencies, the priority, most
perspective directions of foreign economic activity development are determined. In the
given context there emerges the necessity for development of regional mechanism of
forming export potential of region promoting the competition positioning of region in
the structure of global economic relations adequate to a new paradigm. The mechanism
of forming export potential includes various constituents directing a region as a subject
of competitive activity at actions on withholding of present market positions and
gaining new ones. In the most general form the mechanism of forming regional export
potential can be described as an aggregate of several basic elements that form the
associate system in which they are closely intertwined and actively cooperate. The
major ones are as follows:

— organizational forms of regional enterprises, allowing them to be
actively integrated in the global economy;

— foreign economic relations of a region, their structure and principles of
development;

— legal forms and methods of adjusting foreign economic activity of
region; the mode of foreign investments;

— international marketing as an integrating function of management by
exporting and joint enterprises;
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— planning as an important link in the process of forming export potential:
system of activity planning indexes and estimation of exporting and
joint enterprises efficiency;

— financial-economic support of regional export;

— forms of participation of trade-unions in the operations management as
the most bright display of democratic transformations in the region;

— forming a new style of consumers behavior;

— forming a positive image of region [16].

The development of any region of Ukraine can be represented as a process of
complex multilevel organization change in time [5, 14, 15]. Therefore it is now
impossible to imagine regional progressive development without an intelligent and
adapted to the regional terms strategy. Effective realization of regional comparative
advantages, its adaptation to the changing domestic and foreign conditions, formation of
competition structures or new comparative advantages on their basis can be attained
only by the correctly chosen foreign economic strategy of development, foreseeing the
rational use of export potential and including the specific program for realization of the
given strategy.

Forming foreign economic strategy must originate from the primary purposes
marked by priorities for the foreign economic policy of Ukraine, namely:

— provision of balanced economy and domestic market equilibrium;

— stimulation of progressive structural economy changes, including
foreign economic relations of the foreign economic subjects of Ukraine;

— creation of the most favorable terms for the inclusion of Ukraine's
economy into the system of world division of labor and its approaching
to the market structures of foreign countries;

— creation of the best terms of access to the world market for domestic
commodities, services and labor force;

— protection of the domestic market of commodities, services and labor
force;

— provision of access to the international resources that have strategic
value for economic development - capitals and technologies, goods and
services absent or limited in our country;

— increase of state support efficiency for export of products with the high
added value.

Regional foreign economic strategy must correlate with state foreign economic
strategy, i.e. provide combination of national, regional and corporate socio-economic
interests that is called to promote the national economy growth [19, 2, 3]. Defining the
assortment and volumes of specific commodity groups export and import must be taken
into account, foremost, production importance, its significance from point of regional
development, instead of long-term commercial benefit of specific exporter or importer.
It is expedient to limit the import of commodities, necessity in which is fully satisfied
with domestic producers. In addition, it is necessary to export those commodities which
the domestic market is saturated with. It is necessary to get back to once existent
mechanism of quality control of the imported commodities with the target of domestic
market protection from harmful and ecologically dangerous goods.
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Forming foreign economic strategy of a region takes place by adaptation and
synchronization of domestic economic processes with a geoeconomic situation, by the
tendencies of its development taking into account the current state of affairs, middle-
term and long-term prospect. Foreign economic strategy of a region will be realized
through the system of national economic and organizational-administrative attributes
providing cooperation of economy with global economic sphere for the solution of
national strategic tasks [8], i.e. through the model of foreign economic relations.

CONCLUSIONS

Realization of foreign economic strategy of a region provides for:

1. Development of the integral program of actions, able to tie up own and
attracted from abroad resources in a single economic innovative mechanism.

2. Creation of the single system of government control and stimulation of
domestic and foreign economic activity on the basis of integral infrastructure in a
region.

3. System of priorities:

a) for bringing in perspective experimental-design developments and
starting production of domestic innovations;

b) for stimulating export of perspective new products with the high degree of
treatment to the world market;

c¢) for stimulating foreign investments in mastering, producing inside the
country and exporting new technics, technologies, commercialization of
scientific know-hows;

d) for stimulating enterprise capital export accompanying domestic know-
hows;

e) for stimulating the production of import-substituting goods.

4. Creation of legislative-legal base corresponding to special purpose options
and world practice, tying it up with basic principles of foreign economic activity.

One of the main tasks of foreign economic relations strategy forming is made by
the choice of optimum direction of regional foreign economic relations development,
determined by necessary positions, laws and actions promoting to the goal achievement.
Strategy must reflect long-term character and availability of legislative and executive
power in the process of conception realization.

The specification of conceptual vehicle and development of methodological tool
for forming foreign economic relations at the level of a region, definition of
organizational bases for process of forming regional foreign economic relations
compose the scientific novelty of the given work.
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OPI'AHU3AIIMOHHBIE OCHOBBI ®OPMUPOBAHMUSA
BHEIIHESKOHOMMWYECKHUX CBSA3EN PETUOHA

Buxrtopus Tperbsik, Makcum Kypuios

AnHoTanusi. ONHcaHsl OPraHU3AalIOHHBIE ACHEKTH CTPATeTHH (OPMHPOBAHHS BHEIIHEIKOHOMHYECKHX
cBsi3ell perroHa. [IpemnoxeHsl MOHATUHHBIA anmnmapat U METONOJOTHYECKHE MHCTPYMEHTh (hOpMUpPOBaHHS
BHEITHE’KOHOMUUECKUX CBsA3eH Ha ypOBHE PErHOHa.

KurroueBble cjioBa: BHEIIHEIKOHOMHYECKHE CBA3H, PEruoH, CTparerus, MNOTCHIHWAJT, OPraHu3allMOHHBIC
OCHOBBI.
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Summary. The article suggested the use of stochastic dynamic regression models to predict the random
processes in the coordinates of the "time-space." The description of the models on the numerical example
shown their advantages over traditional methods of prediction of random processes.
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INTRODUCTION

Analysis of the catastrophic consequences of natural disasters in recent years
suggests that at present there are no reliable methods of their forecasting.

ANALYSIS OF PUBLICATIONS, MATERIALS, METHODS

Decision referred to the problem taken towards the establishment of a broad
coherent system of sensors and observatories with the relevant states of observers and
analysts. There are many approaches to solving this problem [Werbos P., 1974],
[Kolmogorov A.N., 1963], [Xueyan J., 1990], [Dillman R., 1983], [Keith E., 1984],
[Kruleshov, 1986], [Kumpati, 1990], [Porter B., 1988], [Werbos, 1974], [Chen Y.L.,
Chin Y.H., 1990], [Chu Y.J., Liu T.H., 1995], [Booch G.: 1994], [Rumbaugh J.,
Jacobson I, Booch G.: 1991], [Selic B., Gullekson G., Ward P. T.: 1994] but most of
them do not works in big and complex systems. In parallel, developing mathematical
tools to analyze the data collected. Create a powerful unit, aimed at reducing damage in
the event of disaster.
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OBJECTS AND PROBLEM

In this paper, we propose to use stochastic dynamic regression models to forecast
the catastrophes in the coordinates, time-of-place. "

STATEMENT OF BASIC MATERIAL

Let’s consider the abstract region (fig. 1)

Fig. 1. Layout of observation stations

=7
A
K

1

- station in a communication system; é) - observatory in the communication and
Y.

notification; «——o

- the observed region (object)

Observatories are located in major centers and stations cover the entire region.
Formalized fig. 1 has the form (fig.2)

Xi) —» — Y(t)
X)) —» o — Y,(1)

Xt ——»

— Y1)

Fig. 2. The formalized representation of the monitoring system

Where  x,(¢), x,(¢), ..., x,(t) - random processes of observation sensors (eg,
seismogram);
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yi(t), y,(t)....y,(¢) - packages of random processes of observation points in the

observatory.
O — object of observation (eg, the Earth and its crust).
Continuous observation of random processes x, (¢),...,x, (¢), represented in digital

form (using Theorem Nyquist-Kotelnikov) below shall be interpreted as:

1) The flow of "wave packets", derived from the superposition of waves with
continuously varying frequency;

2) "Wave packets" moving in the space of trajectories and velocities to be
determined by the internal structure of a stationary object of observation.

Catastrophe, we assume a case where a combination of smooth small changes of
input factors leads to a sharp significant changes in output parameters.

Considered below the model offers to abandon conventional attempts to simulate
complex structures of the stationary object, defining the trajectory of waves and their
speed and move to a model of object identification as a "black box" (fig. 3).

Xit) ——»
Xao(t) ——»

Xualt) ——> o
X

) —» > X

X(t) ——

Fig. 3. Submission of the monitoring system as a "black box"

Here x,(¢), x,(¢), .., 4 (¢). x,,1(¢)..... x, (¢) - the random stationary flows of the
existing network of observation stations, united by a common communication system.
X, (t ) - - The chosen station i, for which an attempt of synthesis of "output"

random observations of steady flow as a superposition of an ensemble of observations
of "wave packets" at the entrance of the object O.
x; (1) = H(e}or (0), 65 (06,3 (6), 36y (0 0 )

Here H (t) - a multi-dimensional linear operator

Trying to identify an object O (fFig. 3) based on the well-known multivariate
regression model as a static (no inertia), the object led to the models, inadequate reality.
These models were inadequate soundly rejected and research in this direction are
collapsed [Pugachev 2002].

Below is a model that is based on the idea of a multidimensional dynamic
regression model [Box, Jenkins, 1974], [Fredman M.L, Tarjan R.E., 1987], [Banks J.,
Carson J.S., Nelson B.L., 2001].

It incorporated the following assumptions:

1) object O (fig. 3) is inertial and stationary;

2) There are stationary causal relationship between flows of events x,(z) and

X (t); xl-(t) and xz(t), xl-(t) and x, (t);
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3) consequence is always "late" to the cause, ie, there are always lags (delays)
between x,(¢) and x,(r); x;(z) and x,(¢), ... x,(¢) and x,(¢);
4) lags are defined as the abscissas:

71, arg:suplextr Ry ()¢

T,,arg: sup‘extr R, (), (,)(‘[)1 @

T,,arg: sup‘extr Rx,_ (0)x, (’)(71
Here: lags 7,,7,,...,7;, are found in the delay area in the corresponding

normalized cross-correlation functions Rx’_(,),xl(t)(r), RX,(t),XZ(t)(T)’ oo in(,),xk(,)(r) (fig.
4).

Rx,(,)“(/)(f)
+
=T =\ +7
~_ ~
TI »
-1
R, s (/)(7)
+1
7 N
7
-1
R (/)(T)
+
N N\ 1

Fig. 4. Lags definition

Given the above considerations, the observed characteristics of the "wave packet"
(eg, seismogram) in paragraph i of geodetic coordinates GPS, at the time of observation
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t is equal to UT is most likely a superposition of the ensemble of characteristics of
"wave packets" x,(t—7,), x,(t=75)s oo X, (t=7,,)s X1t =7,11)5 ... x.(t=7,) in
corresponding points GPS 1, 2,..., -1, i+1, ... k, in the time moments UT ¢ -7, t —7,,
s E= Ty E=T s e E— T
Exposing a set of regression analysis of archival data in the monitoring system
over a sufficiently long period, we can obtain a dynamic multivariate model, having the
form:
x,(t)=ag +ayx,(t—7,)+ ayx, (=7, )+t a,yx,  (1=7, ) )+t ayx, (-7, ). (3)
Where ay,a,,a,,...,a, - coefficients that determine the "weight" of the influence
of the input ensemble packets on the output of a "wave packet" x;(¢).

The coefficients of regression equation (3) are calculated by least squares, with
the simplest (linear) case we solve the system of linear equations with k +1 unknowns.

Repeating the manipulations with respect to all points of observation in GPS with
i =1 to k, we obtain "individual" mathematical model of the type (3) for each
observation point.

Speed of modern computers is sufficient to carry out such calculations. As a
result of operational work can be predicted (within a lag of operational calculations)
moments UT emergence of a "catastrophic ensembles" conventionally called us the
"parade of planets". Thus, in our opinion, we are close to solving the problem of
dynamic prediction of catastrophes in the coordinates of the "time-space."

The authors have developed software that implements the above considerations.
The adequacy of the proposed approach was confirmed by calculations based on
artificial samples.

For example, we have such files Y(¢), X,(¢), X,(t), X;(t), ... (fig. 5).

The processing of these files by known methods [Pugachev, 2002], [Braek F.
Haugen Th.: 1993], [Kleijnen J., Rubinstein R.Y.: 1996], [Krutchen P.: 1998], allows us
to obtain a stochastic regression model (4).

Y oocrar =7,363953+0,118868X, —0,17245X, +0,062035.X, 4

40 i

© K i A
g ® i 1 i I ; y
g 10 — —x
;— 04 . ‘.N v - — - X2
* 10 B 17" 2 41 49157 65173 81 fo5 | t X3

ol L i !

| 4

Fig. 5. Initial data
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The processing of these files proposed in [Pugachev, 2002] method provides a
stochastic dynamic model

Yoo ()= 9,315865-0,16409X, (¢ — 7, )~ 0,16668X, (¢ — 7, ) + 0,234108X5(t — 73), (5)
where: 7, =6, 7, =2, 73 =10 are obtained as abscises sup| Ryy. (T) | of the normalized

correlation functions.
Te results of forecasting Y(t) obtained with (4) u (5) are shown at Fig. 8 a and b

corresponding.
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Fig. 6 The results of forecasting using a stochastic regression model (a)
and stochastic dynamic model (b)

Comparison of Y static model (4) and Y (t) the dynamic model (5), Y (t) the real
evidence of greater adequacy of the model (4) in comparison with the model (5).

CONCLUSIONS

The paper proposes an approach to build forecasts of stochastic dynamical
systems with delayed output relative to inputs. It should be noted that this method can
be applied to the analysis of random processes observed not only physical but also
economic, social and other systems.
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K IMPOBJIEME JUHAMHWYECKOI'O IPOI'HO3UPOBAHUSA
KATACTPO® B KOOPJUHATAX «BPEMSA-MECTO»

Anton Beaurypa, JIioasur I'yn, Tarbsina Jlsmenko

AnHoTanus. B paGoTe HpeIIOKeHO HCHOIb30BAHHE CTOXACTUYECKHX JHHAMHYECKHUX DErPeCCHOHHBIX
Mojenell 1T HPOrHO3HPOBAHMS CIyYaiHBIX IIPOLECCOB B KOOPAMHATAX «BpeMs-MecToy». llpuBogutcs
oIHcaHHe MoJeneil, Ha YHCI0BOM IpHMepe MOKa3aHO MX MPEUMYILIECTBO Mepea TPaJAUIHOHHBIMH METOAaMU
MIPOTHO3MPOBAHMUS CIyJaiHBIX TPOIL[ECCOB.

KiioueBble cji0Ba: INPOrHO3MPOBAHME, ClydyaiHble MHPOLECCH, YPaBHEHHE DPErpeccuy, Jar, B3auMHas
KOppEeJILUOHHAs (hyHKIHSL.
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Summary. The necessity of complex research of changes’ management at the enterprise in condition of
innovative development is proved. The concept of potential of changes is introduced, the methodology of its
research, within which the attention is focused on interpretation of concept of potential of changes,
approaches to its evaluation and occurrence of synergic effect is offered.

Key words: management of changes, potential of changes, an indicative estimation, factors, a synergy.

INTRODUCTION

Successful realization of model of economy innovative development broadly
depends on ability of the enterprises to initiate and promote the strategic changes
focused on innovative development. The experience of the leading countries of the
world demonstrates that the change management is one of the vital aspects of
management both in general sense of systems’ management and in applied sense of
management of economy, business and organizations, as far as any system assumes
performance and development and thus transformation [3,6,9,10]. . The process of
change management is a continuous cycle of enterprise’s development providing.
Taking of managerial decisions concerning planning and realization of strategic changes
is based on possibilities, enterprise resources, i.e. on potential of changes. However
despite of many researches of enterprise potential problems, researches of change
potential which are focused on innovative enterprise development require advanced
elaboration.

The analysis of recent publications in the scientific literature
[1,2,5,8,10,13,15,16] specifies the interest of scientists and experts to the newest
approaches in change management sphere. However, the complex researches of change
management in context of innovative development of the enterprise are still missing.
Therefore the modern theory of change management should be entitled to updates on
the basis of creation of concept of strategic change management in context of innovative
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development. The development of methodology of change potential research should be
the one of the fundamental elements of such concept.

OBJECTS AND PROBLEMS

The object of an article is the determination of basics of enterprise change
potential research.
As researches conducted by the author shows [21,22,23], the enterprise

development could be schematically displayed as a vector of changes 4B which
describes enterprise transition from a current condition 4 to the future (desirable)
condition B, which is qualitatively upwards of previous. This facilitates occurrence of
new possibilities at the enterprise. The steadiness of development and permanence of
change are displayed in a direction to 4B vector and its borders’ absence: the position
A of enterprise resulted from changes implemented in passing from the previous
position, the position B is not final and provides the further changes along-track to the
future more qualitative position and so on.

The choice of enterprise change vector is accompanied by the evaluation of
difference between enterprise current condition and its new future condition that is a
development implementation. This difference is aligned with essentially new concept of
change management — the potential of changes which should be considered as a basis
to realization of enterprise ability to development, as an embodiment of enterprise
development in specific dimension. This gives grounds to investigate it as a key concept
component of change management.

In general the concept "potential" is widely used in economy. In general
scientific context it connects with ideas of "force" or "durability" more often and thus
the term "potential" is traditionally applied to characteristic of means, resources,
reserves, sources or possibilities which can be used to resolve certain problem or
achieve definite goal of enterprise performance [2]. The enterprise potential in a general
view is considered as a set of possibilities in any area pursuing goals, which
implementation is provided by relevant resources of the enterprise. So, the enterprise
potential, on the one hand, defines a set of resources, means, stores which can be
utilized in enterprise economic activities, on the other hand — set of possibilities of its
complete and efficient utilization which is defined not only by quality and quantity of
enterprise resources but also qualification of its personnel, innovative, information and
financial capacities. The enterprise potential is structured by its possibilities in spheres
and also presents a complex of industrial-financial, intellectual and labor capabilities.
The potential of economic growth and enterprise development are analyzed in paper
[14], thus as objective criterion of enterprise development the qualitatively new level of
potential and its compounds is considered as well as potential improvement,
complication of communications and relations between them, expansion of range of real
possibilities to further development. But the author doesn't refer this kind of potential to
structural components of enterprise potential and defines it apart as kinetic potential.

Essentially the potential of changes concerning innovative development in a
certain manner corresponds with enterprise potential totally, since characterizes
possibilities toward change implementation in all fields of enterprise activity i.e. in its
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subsystems. So, it can be also considered as stock, means, reserve, possibilities that
make transition possible from the previous condition of the enterprise to its new
condition through change implementation.

However, definition of changes potential has certain features essentially
distinguishing it from other kinds of potential. Conducted research of approaches to
enterprise potential evaluation in general and its structural components in particular has
shown that under evaluation the enterprise capabilities are considered by researches
mainly in static aspect (for potential evaluation specific indicators on certain period of
time are used).

Change is the phenomenon which essentially characterizes certain dynamics,
movement, development. According to the dynamic approach to a potential estimation,
at the bottom of change potential’s definition there must be no particular assessment of
enterprise capabilities in certain period of time (present or future), but reserves for
current condition improvement in the making. That gives grounds to offer following
definition of concept of change potential: the potential of change is a set of possibilities
required for transition from a current enterprise condition to a new condition in the
future in the making, where this transition is assured with availability of enterprise
resources utilized for change implementation: material, financial, innovative,
information, human, organizational etc. The potential of change is defined as a gap
between a current condition of the enterprise and its future desirable condition with the
glance to resources available. Such understanding of potential in a context of changes
management is crucially new.

Enterprise development, as well as any economic event, is a subject to specific
valuation. Commonly growth is aligned with quantitative characteristics of enterprise
(growth of sales volumes, productive capacity, market share etc.), and development
allows to accumulate potential that support further growth of the company [19]. There
are plenty of enterprise potential’s quantitative measurement methods suggested in
economic literature, among which are analytical, expert, points, rating benchmarks,
economic and mathematical modeling, simulation technique, etc. [7]. Their common
features lie in use of certain indicators system which structure depends on the goals of
evaluation, methods and forms of evaluation, a kind of potential subjected to evaluation.
To obtain the quantitative characteristic of changes potential, author has developed a
system of indicators which, based on his definition, should characterize both actual and
future condition of enterprise [22].

Successfully functioning, viable organization adapts to external environment
requirements. Process of adaptation, as one of obligatory stages, includes diagnostics of
external environment condition. But considering communications between external and
internal environments, which is important in terms of situational approach, awareness of
necessity to implement strategic changes and sense of enterprise activities’ support in
the balanced state equally depend on evaluation of both external environment and
current condition of internal environment of enterprise, to which diagnostics is sub-
stated.

Significance of diagnostics of enterprise current condition as initial stage of
change manage process on one hand, and absence of methodological bases of
diagnostics implementation in strategic change aspect in context of innovative
development on the other hand, determine the actuality of its in-depth research in the
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range of change management concept suggested. Diagnostics of current condition is
offered to be implemented through the modes of consistency and logical basis in terms
of indicative evaluation using economic indicators - indicators that in complex
characterize enterprise economic activities. The indicative evaluation of enterprise
current and future conditions underlies the change potential specification.

Constructing economic indicators system [4,12,17] focused on determining
potential of strategic changes in terms of innovative development, it is necessary to
consider following branch goals which define specifics of performance assessment of
heavy-duty production enterprises: retargeting to manufacture of competitive goods for
outer markets; assimilation of new progressive technologies; adaptation of information
systems for managerial solutions acceptance; adaptation of economic methods of
management in transition to market economy; adaptation of innovative samples of
machine-building industry in terms of wastes minimization and possibility of its further
use to turn out other goods; expansion of machine-building production’s nomenclature
by means of development and manufacture of all-in-one techniques, capable to compete
with foreign analogs; increase in currency supply from machine-building production
export by means of scientific and technical progress accomplishments.

Being based on the offered conceptual model of strategic changes character,
structure of functional enterprise subsystems in context of strategic changes need, set
indicators system, which comprehensively characterizes a current condition of the
industrial institution, and principles of economic indicators systems integration for
change potential’s indicative evaluation, there were 86 indicators provided. The
indicators system embraces all spheres of enterprise performance.

The potential of changes as a difference between expected possible and actual
values of indicators is one of the factors which define nature of innovative changes at
the enterprise [22]. Considering resources necessary for change implementation and
scenario of enterprise innovative development, the depth, speed and scope of change is
defined and the program of changes is formed. Graphic visualization of conceptual
model for strategic changes character looks as follows (fig. 1).

Analysis of current enterprise condition

N
Assessment of change potential

N
Resources required Determining possibilities Change

for change > to implement changes implementation
implementation condition

A

Foundation of depth, speed and scope
of changes

Fig. 1. Conceptual model of strategic changes character at the enterprise



METHODOLOGY OF RESEARCH OF POTENTIAL CHANGES 309

The results of values calculation for separate economic indicators for 10
machine-building enterprises of Lugansk region testify that value of indicators for
surveyed enterprises are on the same level. Based on economic indicators calculation,
the rating of enterprises as for each indicator is developed. The rating of enterprises
concerning each indicator is large enough. But indicators separately determined for
every enterprise do not allow constructing the general rating of enterprises and
accurately determine their competitive positions towards each other whereas the rating
of enterprises each several indicators is considerably differs. Thus simple calculation of
indicators and attempt, on its basis, to give a complex idea about enterprise condition, in
comparison with competitors, are not correct. Therefore the indicative evaluation of
both current enterprise condition and potential of changes, requires considering of
indicators only collectively, taking into account connection between them.

Quantitative evaluation of
indicators of current economic
state of the enterprise

!

Identify interrelation between
indicators, formation of internal
structure of indicators,
determining of resultant
indicators

Considering synergistic
effect under influence of
input indicators on
resultant indicators

'

Considering synergistic

Enterprise competitiveness increase

Specify desirable level of key
success-criteria of enterprise
economic development

A

Identifying changes potential
and development of change

program

Implementation of strategic
changes program in terms of
innovative development

effect under influence
of resultant indicators

on the general
assessment of
competitiveness and
market cost of
enterprise

Increase market cost of the enterprise

Synergistic effect of
strategic changes in terms

of innovative development

l

l

Fig. 2. Synergistic effect development when implementing strategic changes at the enterprise
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According to principle of causal relationships between indicators which
characterize enterprise as a system, strategic changes in context of innovative
development should also have a system character, i.e. initiation of changes in one
subsystem will inevitably lead to changes in other subsystems of the enterprise. In this
connection it is advisably to assume that complex interaction of industrial enterprise’s
subsystems in transition will provide additional performance efficiency growth in
comparison with common arithmetic sum of benefits from changes in separate
subsystems, i.e. at initiation of strategic changes at the enterprise the synergistic effect
arises.

In terms of change management synergistic effect appears in such a fact, that the
complex of effective innovative changes in all enterprise’s subsystems is able to provide
improvement of its performance on long-term basis which consists in creation of
additional competitive advantages and increasing of cost of the enterprise in relation to
changes in separate subsystems. Occurrence of synergistic effect should be prescribed at
different stages of changes’ program organization; it appears in process of strategic
changes implementation in terms of innovative development (fig. 2).

Considering synergistic effect when evaluating potential of changes will allow
increasing quality and adequacy of change program development at the enterprise. In
process of strategic changes program implementation, in terms of innovative
development, synergistic effect will facilitate increasing success - criterion of enterprise
development - competitiveness and market cost.

CONCLUSIONS

In area of strategic changes management there is important to engage new
approaches which would provide possibility of economic processes’ formalization
connected with innovative changes implementation at enterprises. Adoption of an
indicative evaluation of changes’ potential will allow managers of the enterprises
monitoring of a current enterprise condition, to define character of strategic changes
using particular economic measurements, to generate the complex program of strategic
changes with participation of all subsystems of the enterprise. The further researches are
required in studying communications between input indicators, output indicators of
changes’ potential and success — criteria of innovative development using cognitive
approach, expert and statistical methods.
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METOJ0JIOT sl UCCJIENOBAHUSA ITOTEHIIAAJIA N3SMEHEHUI
HOPEMIPUATUA: TPAHCOOPMALISA IIOHATUSA, ONEHKA, CHHEPTU3M

Jenuc Boponkos

AHHOTaIll/lﬂ. O6ocHoBaHa HBO6XOL[I/IMOCTL KOMIUIEKCHOI'O HCCIECNOBAaHUSA YIPABJICHHUSA H3MCEHCHHUSIMU Ha
NPEATIpUATHH B YCIOBHUAX HWHHOBAIMOHHOI'O Pa3BUTHS. BBe,HeHO NMOHATHUE TOTCHIHAIa HSMGHCHHﬁ,
TIPEAJIOKEHA METOAOJIOT U €T0 HCCIIEA0OBAaHNs, B KOTOpOﬁ AKIEHTUPOBAHO BHUMAaHUE HA TOJIKOBAHUHU ITOHATHUS
ImoTeHIuasia I/I3MeHeHPII>‘I, TIOAXOO0B K €T0 OLICHKE 1 BO3BHUKHOBCHUIO CHUHEPI UYECKOTO 3(1)(1)6KT3.

KiloueBblie ci10Ba: yrnpaBicHHE M3MEHEHHAMH, MOTEHIMAI M3MEHEHUH, HHANKATHBHAS OLICHKA, (aKTOphI,
CHHEprHusi.
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Summery. Municipal authorities’ informatization processes are considered in the work. Analytical unit of
information system is developed for the city administration. This unit is for providing information and
analytical support to management of all levels in decisions-making processes.
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decision-making process, information and analytical reporting.

INTRODUCTION

Innovative using of information technologies significantly changes the content of
the various activities in organizations. Today, information technologies are viewed as a
means to improve organizational performance and the most widely used in management
activities. Application of information technologies in the practice of public
administration promotes a comprehensive transformation of municipal governance
organizational principles [Teresita Perez, Reece Rushing, 2007]. Creation of
information technology infrastructure and adoption of several laws accelerate the
processes of state institutions informatization. However, these processes are not
extensively and face several difficulties.

According to the Division for Public Administration and Development
Management of United Nations Department of Economic and Social Affairs state of
public informatization of the country can be expressed through E-Goverment index
whose value ranges from 0 to 1. Rating of some countries in years 2005, 2008 and 2010
are in table 1 [United Nations 2005], [United Nations 2008], [United Nations 2010].

There are numerous variants effective usage of information technologies in
public administration according to experience of other countries. So, it is necessary to
set clear development paths and strategies for implementing these technologies and
systems.
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Table 1. E-Goverment index of countries

Country year 2005 year 2008 year 2010

position | index | position | index |position | index
United States 1 0,9062 4 0,8644 2 0,8510
United Kingdom 4 0,8777 10 0,7872 4 0,8147
Germany 11 0,8050 22 0,7136 15 0,7309
Poland 38 0,5872 33 0,6134 45 0,5582
Ukraine 48 0,5456 41 0,5728 54 0,5181
Russian Federation 50 0,5329 60 0,5120 59 0,5136

ANALYSIS OF PUBLICATIONS

World experience of using information technology in the practice of public
administration headlined in the annual reports of United Nations Department of
Economic and Social Affairs, Division for Public Administration and Development
Management. It presents the statistics information in the public administration sector for
more than 180 countries.

In the Russian practice, the use of information technologies in higher authorities
and technical features of public authorities informatization reviewed in publications V.
Buryakova, head of Corporate IT Solutions in CIS Department of Sun Microsystems,
Inc. [Bouryakov V., 2008]. Computerization of municipal management was investigated
by Gladkikh B., Kiriyenko V., Makarov A. [Gladkych B., Kiriyenko V., Makarov A.,
2007]., [Gladkych B., Lyuhanov V., 1976].

In Ukraine, the use of e-commerce technology and information systems in public
administration are considered in the works by Sendzyuk M., Brozhik L., Nizhnik N.,
Lelikov G., Gnattsov O., Piskorskay G., Mashkov O.

THE AIM OF RESEARCH

The aim is to develop and implement analytical unit to administration
information system of Sverdlovsk city, in order to provide information and analytical
support to management of all levels in municipal governance decision-making. Also
local authorities informatization processes consider as a part of global concept for
improving state management.

RESULTS OF EXPERIMENTAL RESEARCH

Processes of informatization in public bodies covered under the Law of Ukraine
«The Concept of National Informatization Program» [Law of Ukraine, 1998] and in the
context of the State Committee of Communications and Informatization of Ukraine
order Ne 149 about "The procedure for providing information and other services using
electronic information system" Electronic government "on 08/15/2003.

E-Government covers the following areas of information exchange: G2G,
government to government, G2B, government to business, G2C, government to citizens.
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Public bodies’ informatization processes clearly traced in connection G2G which
includes such application elements: transition government to paperless record keeping,
establish for all public bodies performance indexes for the year and their regular
monitoring through information technology [Lapinsky I. 2009].

For the electronic information exchange between departments and full documents
work flow automation between government structures should be developed nationwide
standards. In some countries, such standards exist, for example, in the UK it is a
standard e-Gi (e-Government Interoperability Framework) [Kushchu I., Kuscu M.,
2003], based on XML. Ukrainian experience is to try implementing local information
systems at different administrative levels: municipal and regional administration.

Since 2009, in Sverdlovsk city executive committee is functioning, "Analysis and
Information System office work and documents work flow" developed within the
bounds of Department of Economic Cybernetics economic contract theme [Rjazantseva
N., Voronova, A., 2009]. This system corresponds to the concept of administration
transparency - oversees the executive discipline and the adoption of administration
management decisions.

Support management decision-making in the software system is implemented
through analysts unit, designed for top, middle and lower-level managers [Urdiales de
Trazegnies, Salceda C., 2005].

This system allows to monitor the implementation of subordinate (slave)
departments and divisions records. Figure 1 shows an example of departments workload
analysis according to registered documents for execution by administration office.
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Fig. 1. Departments workload analysis according to registered records by administration office
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The introduction of analytical framework allowed a qualitative assessment of
incoming treatments, to determine Sverdlovsk city administration [Official site]
changing treatments trends. Such automation of analytical processing of documents
does not preclude the persistence of traditional information processing technology in
government, can be carried out in parallel, or could be it final stage.

Analysts unit enables intuitive graphical representation of data mining results for
all levels management to make good operational, tactical and strategic decisions.

The functionality of the analytical unit includes work with an operational and
archival information.

Working with operational information:

— classification and selection of treatments according to the predefined
headings and criteria;

— identify treatments of particular importance (by term of execution);

— making of information bulletins and reports on the number and nature of
complaints;

— identification of departments workload of the executive committee;

—  formation of materials for the media and periodic reporting by heads of
executive bodies about treatments execution results for a certain period
of time.

Working with archival information:

—  collecting data from various sources;

— accumulation and storage (archiving);

— archive categorization;

— data mining, including fuzzy search;

—  creating reports in various sample sections, including multivariate data
mining;

— construction of causal chains of data to identify trends and directions of
development of the situation.

Such information and analytical reporting is particularly relevant for the
operational management. It provides a rapid response to changes, that is very important
for a large dynamic decision-making situation.

CONCLUSIONS

Implementation of information technologies at the municipal level will allow the
effective management of such complex systems, such as city and state. And information
and communication component will improve public management, as an integrated
socio-economic system.
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TARGET SETTING

Illegal money-laundering has been amplifying on an international scale and
constituting a menace to integrity, safety and stability of finance and credit and
government system of our country. Financial monitoring underestimation in banks is a
cause of financial offences and abuses in the country.

Research activities, regarding to illegal money-laundering resistance, written by
Borets L.V, Berezko V, Gavrilishin A.P., Golubev V., Kalman O.G., Kovch T.B.,
Koldovsky M. V., Litvin Y.A., Ostapovich G.M., Polyschuk O.L., Saitarly T., Shkurkin
V., Shestopalova N. , make it clear that criminal communities’ activity has become
more professional and we can see their smarter money-laundering devices.

To stand up against such negative social phenomenon as illegal money-
laundering, it takes to create national counteractive system for money-laundering
resistance, drawing on other countries experience and references from international
organizations, which agents are both state authorities and financial institutions.
[Rymaruk 2008].

OBJECTS AND PROBLEMS

The object of the Article is analysis of financial monitoring in Ukraine in bank
field , legal authorities, regarding to illegal money-laundering, identification of present
defects and suggestions for their elimination, adjusted for international standards.



PROBLEMS OF FINANCIAL MONITORING PROCEDURES IN BANKS 319

Parent material. In July, 1989, according to the resolution, taken at highest-
level Summit talks by “Group of seven” in Paris, it was decided to set up "Financial
Action Task Force on Money Laundering" (FATF), consisting of G7, European
Comission, and other eight countries. It is an intergovernmental body aimed at policy
design to stand up against money-laundering both at national and international levels.
The principal direction of the financial action is a list of national jurisdictions, which
don’t collaborate with FATF, in other words don’t make sufficient measures for money-
laundering control. This list includes those countries and territories which are not FATF
members (or are not in FATF membership), whose actions put obstacles in the way of
international efforts to stand up against illegal money-laundering. In 1990 FATF
adopted Forty references, which are recognozed as an international standard for money-
laundering control (with alterations in 1996 )[ Zelinskaya 2007].

Ukrainian govenment opposed FATF requirements regarding to insersion of
money-laundering control into implimenting legislation of Ukraine. As a result of it,
from December, 20, 2002 to February, 14, 2003 — the country was inscribed on FATF
black-list, that entailed stoppage of currency transactions for the banks like agents of
foreign-economic activity. In year 2002, Verkhovna Rada (literal Supreme Soviet)
passed the law “ About illegal money-laundering control”. And in August, 21 it
extended purview of the law by making alterations.

The most essential in the Law of Ukraine “About illegal money-laundering
control” is criteria for financial monitoring. They have been subjected to expert
criticism more than once.

Concept definition “financial monitoring” gives answers to such questions as :
“What are money-laundering prevention procedures?” and “Who exercises financial
monitoring?” ; “Who is necessary to be checked and identified and which transactions
are to be checked (depending on economic legal status and depending on legal-
organizational status and spectrum of roles of economic investigation service)?”
[Berizko 2008].

According to financial glossary, financial monitoring is interpreted as fixed
auditing of the most important current economic results of any interprise in market
environment, which oppotunities are unsteady. The monitoring objectives are: early
detection of prospective incomes bend, that reduces to financial decline ; cousre
isolation of the bend ; adjustment of some financing activities with the object of their
normalization and effectiveness increase. [Zagorodniy 2009].

At the moment, reputable scientists don’t have consensus of opinion about the
“financial monitoring” as a concept definition. Klimenko A. defins financial monitoring
as a specific type of financial screening, handled by authorized public bodies in
economic domain and low-key monitoring agents, and it is aimed at illegal money-
laundering detection. [Klimenko 2005].

Gavrilishin A. P. accentuates that “financial monitoring” is understood as
cumulative action of financial monitoring agents with the object to detection,
information analysis and data vetting in order to rate them to illegal money-laundering
and to place under law machinery. [Gavrilishin 2008].

Scientific analysis makes it clear that one of the reasons of ineffective money-
laundering prevention is mainly law fallibility in spite of its continual improving. We
entirely share Kalman’s opinion on the investigating question that one of problems of
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financial monitoring procedure is law fallibility and contradictions in legislative
instruments which regulate it in a direct or indirect way. [Kalman 2003].

The crucial issue is the fact, that the concept “dirty money” is understood
differently in Ukraine and in the West. For the whole world “dirty mobey” is money,
earned from drug traffic, prostitution, corruption. Therefore the most important thing is
money conversion from cash into cashless for further legal investment. In this sense
scope of money-laundering operations is minimal. In the main, resources of this kind
don’t demand any cashless legalization, they are right for cash. Economic and social
progress is not enough for having a task to legalize this money. Therefore, we consider
banking system doesn’t deal with this money at all. Ukraine defines dirty money
laundering as tax optimization and so on. The problem is we don’t have “dirty money”
legalization.

Financial monitoring by its contemporary way is still a new business process for
Ukrainian banks. The banks are faced with the fact of generation of not only new
business process (being demanded to have first-class quality at once), but re-
engineering of present executions.

So, the spectrum of roles regarding to security service power, international
settelment sub-units and legal services was given to executors’ institution of financial
monitoring service. But redistribution of roles and reorganization of business couldn’t
be done immediately because it takes time and methodological provision. Methodical
providing from the National Bank of Ukraine (later NBU) is limited by the issue
“Methodical Points” on the page “Financial Monitoring” at the official site of NBU. It
doesn’t contain any notifications on procedure, descriptions of superior practice, world
experience about the matter, it just provides the explanations about tags counting in a
file-report, which is sent to the authorized body.

But non-coordination of statutory and legal acts is much worse than lack of
methodical support. “Regulations about financial monitoring at banks” stipulate the
necessity of identification data of the clients as holders of legal entities. But at the same
time, the scope of data for identification is not indicated. NBU description *
Establishing and keeping of national currency and foreign currency accounts” lists the
documents of legal entitis without mentioning the holders’ names. So, gathering of
informantion about holders is made by NBU itself as an interior bank freak ( as the
clients see it).

The next issue concerns to the concept of bank secrecy. One of the money-
laundering prevention methods in banking system is identification data of the client.
The bank that identifies its client has the right to obtain the information from the other
bank.

The absence of clients’ data which are open to general use to banks induces them
to collaboration, or otherwise to information exchange. At the same time, as Ann Stinn
affirms “ The field of money-laundering is not a place of banks’ competition. Quite the
contrary, they take interest in consolidation»| Shestopalova 2009]

Identification inquiries at a bank are quite legal. The law of Ukraine “About
banks and banking” declares this right. But some assets of the same law introduce into
practice bank secrecy, stipulate bank responsibilities for privacy and lay down strict
rules to clue. Banks are not mentioned in the list of organizations which are entitled to
get inquiries. [1].
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Polyschuk O. also accentuates that under the pretext of bank and trade secret,
banks don’t submit information about cash flow and financial transactions to law
machinery, and it complicates or even renders impossible to recognize “dirty money”
and other illegal property. [Polyschuk 2009].

Then there is a need to emphasize the question of financial monitoring
arrangement.

The law stipulates arrangement of initial financial monitoring by means of
executive institution application( institution of executors). Status and spectrum of roles
of an executor are described in the law in a way of his/her being independent in his/her
role and accountable to a manager of initial financial monitoring agent. In accordance
with the resolution of National Bank executive committee” About bank financial
monitoring” a bank executor is a director ex efficio. [ 3 ]

In action, in each branch there are executors who are not directors ex efficio, but
all spectrum of roles and responsibilities are applied to them. Specifically they are:
elaboration and representation for approval, inner financial monitoring, rule evaluation
and financial monitoring execution. The Statute accentuates that financial monitoring
principles are approved by bank administration on executor’s submitting. However, any
procedure, including financial monitoring, is to be ruled over and controled when it is
undergone under a single structure regulation.

Internal inspection rules must be unified and involve an order of documentary
recording of necesary data, privacy protection, personnel qualifying requirements as
well as entry criteria and features of uncommon transactions, taking banking peculiarity
into consideration.

As for qualifying requirements, the important thing is that bank clerks, who are
responsible for identification data of the client, are to know about NBU references and
minimal requirements, worked out by FATF as an illustration of international standard
for money-laundering prevention steps in the bank field.

The imperative minimum must involve intimate knowledge of the Law and some
other statutory acts ( National Bank regulations) in the area of bank legislation. It would
be better for financial monitoring experts at least to have a general idea about FATF
guidelines, irregularity statistics and judicial practice.

In spite of enterprising stand of most banks as for personnel retraining and
instructing about financial monitoring, competence of many people is unsatisfactory.

In most cases bank clerks quite the contrary are clients’ advisers for keeping off
intra-bank supervisory service control about financial monitoring or they desist from
information submitting because of the risk to lose the bank’s clients who make high
commission. It would be possible to avoid both these kinds of cases and tardy
submitting to “Gosfinmonitoring” body providing the consummation of computer-based
information service. (Some bank already succeed in this kind of practicing). However,
software modules application in “Bank-Client” and other operating programs will be of
benefit just in conjunction with expert operated practice of personnel teaching and
attestation (applying to bank subject-matters),as well as thorough improvement of
statutory machinery, provided effective detection of real money-laundering figures and
reduction of legal abuse.
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Let’s remind of the fact, that financial monitoring is one the business processes
of present-day Ukrainian bank, and this process is standing and mandatory. Like any
bank procedure, finacial monitoring is due to be under surveilliance by NBU.

As a rule, money-laundering is connected with currency values transactions.
However, the skill level of NBU inspectors is not corresponding to the qualifying
requirements. Functionaries don’t usually orient themselves in legislation of exchange.
From this it follows the lack of skills for travelling auditing as well.

A modern Ukrainian bank is a multi-purpose financinal interprise. So, apart bank
transactions it deals with other procedures. Now, most bank ( and their branches)
register stock transactions. Stock trading is controlled by the Public Stock Comission
(later PSC). Being governed by its rights and obligations as a Stock regulatory body,
PSC ratified “Regulations of financial monitoring by public investment institutions,
stock exchanges and other bidders” [9] We are to point out, that financial monitoring
procedure ( in other words, an executor’s capacity and responsibilities) are worded in
this document more carefully than in “Regulations of financial monitoring at banks “
issued by NBU.

This case doesn’t remove the main barrier. Any bank is an advanced holder of
several regulatory bodies, which requirements for financial monitoring are not identical.
The negging problem is identification data of the client. National Bank and PSC
determine different lists of documents for identification. In this case, NBU formulates
its demands clearly, but PSC doesn’t specify them.

The problem is that law specification doesn’t provide the possibility to exclude
demands of one regulatory body when executing others. Therefore, banks must satisfy
all claims.

In summary, our opinion concerns to incompact cooperation between the
countries about the researching issue: they act differently as regards to money-
laundering and financing of terrorism. There is a certain prejudice which makes certain
countries consider that money-laundering is other’s problem and think this money can
let the population make up the deficiency of development financing lack.

The contradictions in economic interests between the countries make the question
of money-laundering be political. Many countries satisfy only their own requirements,
thinking higher about prospective profits than about international treaties.

Economic irregularity of world regions intensifies gap of advanced and
undeveloped countries. Many developing countries prefer ignoring “shady capital”,
confronting with the dilemma whether to stand up against “dirty money” or to put up
with money lack.

Judging contribution efficiency, Shkurkin V. affirms that even the most powerful
stimulation of prevention of illegal money-laundering and financing of terrorism won’t
be effective if there is a country which lets criminal communities feel safe in their
activity without considering them to be criminal.

However, for the time being, criminal communities continue profitting by lack of
unified global money-laundering prevention strategy [Shkurkin 2010].

Ukraine has already taken the first steps in this course. For example, teaching and
methodical centre of retraining and raising the level of bank clerks’ skills for financial
monitoring prevention of illegal money-laundering and financing of terrorism, which
works under “Gosfinmonitoring”, completed the agreement with International teaching
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and methodical centres of financial monitoring ( Russian Federation) and Central Easten
Europian Institute of financial monitoring (Poland). According to the agreement
conditions, educational institutions made a decision to communicate about the problem
of money-laundering and financing of terrorism, conduct joint research, introduce
educational attainment and other IA — systems in this field. [15] In our opinion,
coordinated work will encourage more effective training of financial monitoring and
provide common approach to educational and other actions, taking into account
international standards.

CONCLUSIONS

General condition of finantinal monitoring in Ukraine depends on monitoring in
banking system. For the purpose of monitoring normalization, it is advisable to take a
number of steps, most important of which are:

1. Differentiation of illegal money-laundering and tax evasion

2. Securing of more precise methodological support.

3. Revision of National Bank actions in order to recognize and compose
differences between them under the identification of clients by the banks.

3. Disambiguation in the Law of Ukraine “About banks and banking” on account
of bank privacy and information interchange about the client between the banks in the
process of identifying.

4. Training and certification of executors and bank supervisors.

5. Legislative setting of bank multi-regulating : Bank is one and indivisible
administration and must be guided by unified demands for financial monitoring.

6. To unify specificity and to form an adjusted approach for the problem.
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Summary. Methodical approaches to estimation of the level of competitiveness of enterprises are considered
in article. Certain methods of estimation of the level of competitiveness of enterprises are described in detail.
Basic factors (indexes), which using in the indicated methods, are analyzed.
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INTRODUCTION

Competition is the inalienable line of modern economy. Its "invisible hand"
always takes place at the market, not having regard to the changes of economic relations
and level of government control of economy. It forces to pay attention to
competitiveness of enterprises, which provides their maintenance on a certain market
segment. Universally (regardless of level of display) a competitiveness is determined as
immanent to the economic subject (to the physical, legal person or of industry, sector,
economies of country, and on synthetic are countries on the whole) ability (state) to take
part in a market economy in the conditions of competition at the increase of profits,
expansion of production, increase of level and quality of life of participants of economic
process

RESEARCH OBJECT

Scientific researches of questions of enterprise’ competitiveness are widespread.
Many scientists devoted their research to competitiveness, its constituents, its features in
different industries and on the different types of enterprises, its forming under various
conditions forming and under influence of various factors, foreign experience,
conceptions, methods of estimation, analysis, increase, support, management,
marketing, management, strengthening, development, planning, diagnostics and
motivation of competitiveness of countries, regions, industries, enterprises, products etc.
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In spite of the great number of approaches, today there is still no unitary
definition of such a complicated and many-sided concept as competitiveness of
enterprise. At the same time, depending on understanding of this definition, scientists
proposed different views on methods of estimation of enterprises’ competitiveness.

At present the actual question is remained about the estimation of level of
competitiveness of an enterprise which is reliable and accessible for enterprises has
remained. This causes the necessity to examine the variety of existent methods of its
evaluation. In addition, the research of the different methodic approaches to the
evaluation of level of competitiveness of an enterprise forms a common idea about the
aggregate of the methods worked out by other scientists.

RESULTS OF TEORETICAL RESEARCH

The theoretical approach to the evaluation of competitiveness of enterprises
includes its classification into different amounts of groups by different characteristics.
For example, V. Ulanchuk and N. Lysenko distinguished two basic groups of
competitiveness's estimation: analytical and graphic [12]. Z. Borisenko, while
describing the methods of evaluation of competitiveness of an enterprise, distinguished
also graphic methods, which included matrix and tabular methods. The graphic method
of evaluation of the level of competitiveness is based on the construction of the so-
called "radial diagram of competitiveness" or "polygon of competitiveness". A
construction to the polygon came true by the division of circle by radial evaluation
scales on even sectors, the amount of which equaled the amount of select criteria on
radial lines. It was graduated so that all values of criteria were into an evaluation circle;
the values of criteria increased on the measure of removal from the center of circle. The
corresponding scale of measuring points which answered the value of criteria were
marked on every landmark; and the curve line, formed by the points accordingly for
each enterprise, was drawn [3, p. 153]. Yet A. Oliv’e, A. Dayan, R. Urse suggested to
study strengths and weaknesses of an enterprise by means of polygon of
competitiveness, using eight basic criteria: quality, price, finances, trade, after sale
service, foreign policy, preparation before a sale, conception of commodity by which its
activity was founded [2, p.512]. The matrix methods of evaluation of level of
competitiveness of an enterprise are based on the use of matrix - table of well-organized
on lines and columns of elements [3, p. 159], and tabular method - which is a variation
of a matrix method [3, p. 165]. The next groups of indexes were estimated by foreign
scientists for the estimation of level of competitiveness. They included finances,
productive potential, composition of labour force, technology and research potential,
organization and management, marketing [14, p. 23; 15, p. 53]. The matrix method,
worked out by the Boston consulting group, is based on the analysis of competitiveness
of an enterprise taking into account the life cycle of its commodity (services). Essence
of evaluation process consists in the analysis of a matrix, built by the principle of the
system of co-ordinates, : for horizontals - rates of increase (reduction) of amount of
sales in a linear scale; for vertical lines is relative part of commodity (services) at the
market [1, p. 130].
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The group of research workers of Institute of strategy and competitiveness of
Harvard school of business in the USA under the direction of M. Porter offered
methodology of calculation of "index of microeconomic competitiveness". It is based on
the theory of competitiveness, according to which the competition strategy and the
quality of business-environment play a decision role in creation of competitive edges of
enterprise. According to it sub-index "activity and strategy of enterprises" includes on
16 indexes, and sub-index "quality of business-environment" includes a 31 index. Thus
influence of the first sub-index was determined by a coefficient 0,37, and the second -
0,63 [12].

Three approaches to the estimation of competitiveness of an enterprise and
construction of its indexes were distinguished by A. Brutman. Among these approaches
are the followings: the first - was based on the system design of activity of enterprises in
the conditions of vagueness, second - leaned against ideology to extrapolation, third, -
behaved to logical high-quality prognostication [4, p. 159]. V. Pavlov also distinguished
three methodical approaches to the evaluation of competitiveness of enterprise
(products): by the size of complex index of competitiveness of concrete commodities on
concrete markets on the basis of middle and relative sizes; by the size of complex index
on the basis of combination of index of competitiveness of commaodities and indexes of
efficiency of organizationally-economic mechanism of management of an enterprise; by
intuitional descriptions of competition status on the basis of the applied models [9, p.
83]. Other scientists suggested to systematize the existent methods of estimation of
competitiveness of an enterprise by such groups: methods, based on the analysis of
comparative advantages; methods which are based on the theory of equilibrium of firms
and industry; methods, built on the basis of theory of effective competition; methods,
based on the theory of quality of commodity; matrix methods of estimation; complex
(integral) methods [11; 1, p. 113-135].

The above-mentioned systematization of approaches to the methods of evaluation
of competitiveness of enterprise was supported by U. Ivanova, O. Tyshenko,
V. Samulyak and R. Feschur. But they also named method, based on the theory of
cartoonist, the method of determination of position in a competition from the point of
view of strategic potential of enterprise, and method, based on comparing to the
standard.

Methodologies of estimation of the level of competitiveness, basis of which is the
systematized set of indexes, have priority position. But with the condition - to use the
reliable expert estimations [10].

Will expose some methods of evaluation of level of competitiveness of enterprise
in detail. As known, determination and calculation of indexes are based on quantitative
interpretation of all spheres of activity of enterprise and factors of influence on it. Part
of indexes presents a commercial secret and is inaccessible for the process of
evaluation. The intuition prevails in aggregating and quantitative interpretation of
indexes. Studying criteria and indexes of competitiveness of enterprise, V. Pavlova
came to the conclusion, that the general competitiveness of enterprise includes
providing of competitiveness of products, which produces or will realize an enterprise,
and competitiveness of its resource potential which forms key descriptions of the state
[9, p. 65]. 1. Nadtochiy considered that to carry out an evaluation competitiveness of
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enterprise expediently on the basis of integral index of competitiveness of commodity
of enterprise and stability (to efficiency) of its functioning [7].

V. Oberemchuk suggested to estimate to the competitiveness of enterprise by
means of integral index which can be calculated after a formula:

Kn=8/0,22P, *0,14P, *0,1P; *0,19P, * 0,14P; * 0,07 P, * 0,04P; *0,1P » )

where: P1 — competitiveness of products; P2 — financial state of enterprise; P3 —
efficiency selling off and advancement of commodities; P4 — efficiency of production;
PS5 — competition potential; P6 — ecofriendlyness of production; P7 — social efficiency;
P8 - image of enterprise [8, p. 7]. It is necessary to mention that the competitiveness of
products is formed under act of efficiency of her production, sale and advancement.
Thus, the indicated method of calculation of competitiveness of enterprise includes for
itself indexes, which characterize the competitiveness of enterprise and those which are
derivatives from them. It can result in duality of account of certain factors and incorrect
results of evaluation.

At the calculation of level of competitiveness of enterprise the different
aggregate of indexes are used. For example, the conception, which is based on the
unsystematized and systematized set of indexes, distinguishes such indexes:
competitiveness of products and effect from their realization, relation of cost of the sold
products to their amount for a current period, ratio of income to the total revenue,
relation of total revenue to the cost of material inputs; a relation of total revenue to the
cost of assets; ratio of sum of account receivable to the general volume of sale; loading
of production capacities; brief-case of orders and size of capital investments [6, p. 250].
Internal and external investments influence on the competitiveness of enterprises and
country in general. After produced by E. Bojar, T. Zminda, J. Bis comparative analysis
of the use of direct foreign investments was in polish and irish regions also was made a
conclusions about its influence on competitiveness [15].

I. Bulah offered a method, which is based on the mathematical model of
estimation of competitiveness of enterprise, which is built with the use of vehicle of
fuzzy logic and neuron networks [5, p.26]. Due to the hierarchical construction of
mathematical model of estimation the completes account of the state of factors of
internal and external environment of concrete enterprise takes place at certain moment
of time which is the necessary condition of realization of high-quality competition
analysis. The use of vehicle of neuron networks and fuzzy sets has certain advantages at
the estimation of competitiveness and acceptance of administrative decisions:
complexity, system approach, account of dynamic of indexes in space and time, account
of specific of activity of enterprises, possibility of adjusting and model studies on the
real data, that assists the reasonable choice of competition strategy.

The most productive approach to the construction of the system of indexes of
competitiveness of an enterprise was considered by V. Ulanchuk. He suggested
classifying the methods in such a way: functional setting (application domain),
functional scope of effective streams, and factor model of competitiveness. Coming
from the functional setting of indexes he supported an idea to select the tactical and
strategic modules of indexes of competitiveness or indexes of express and fundamental
diagnostics of competitiveness. He included indexes, which characterize internal
effective streams and which settle accounts only on the basis of the public accounting
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(ratified forms), to the tactical module of indexes of competitiveness of an enterprise.
And the formation of financial indexes, indexes of assets and top - descriptions of
enterprise, indexes of the productivity and allocation of resources of enterprise were
considered by him to be the base the system of the tactical module of indexes of
competitiveness of an enterprise. Depending upon a functional scope, the indexes of
competitiveness of an enterprise were distinguished in two groups: indexes, which
characterize internal effective streams, and indexes which characterize the external
effective streams of enterprise [12].

A list of the above enumerated methods and methodical approaches to the
estimation of level of competitiveness of enterprises is inexhaustible. However from
represents the general of modern scientific achievements in this sphere.

CONCLUSIONS

Thus, the existence of different scientific works about the competitiveness of an
enterprise and considered methods of its evaluation testify the absence of a single
method of evaluation of the level of enterprise competitiveness. It should be noted, that
the modern scientific researches to the evaluation of level of competitiveness of an
enterprise are aimed to adaptation of existent methods to the branch features of different
enterprises and modern economic terms. At the same time the determination of level of
competitiveness of an enterprise is insufficient for describing its activity and making
administrative decisions. Therefore the attention should be paid to determination of
level of stability of enterprises’ competitiveness as a critical attribute of competitiveness
of every enterprise for clarification of estimation of its level.
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KOHKYPEHTOCIIOCOBHOCTbD NIPEAIIPUATHUSA
N METO/JbI EE OIEHKH

HNuuna Kutnas, Enena E¢ppemenko

AHHOTaums. B cratee pacCMOTpEHBl pas3lIU4YHBIC METOAMYECKME IIOAXOABI K OLICHKE YPOBHS
KOHKYPEHTOCIIOCOOHOCTH ~ mpeanpustuil.  HekoTopble — pasiMyHble  METOAbI ~ OLCHKH  yPOBHS
KOHKYPEHTOCIIOCOOHOCTH MPEANPUTHII onucaHbl Oonee AeTanbHO. [IpoaHanH3UPOBaHO OCHOBHBIC (PAKTOPBI
(moKasaTenn), UCIOJIb3yEeMbIe B YKa3aHHBIX METO/Iax.

KilouyeBbie €10Ba: KOHKYPEHTOCIOCOOHOCTh, METOJ OLIEHKH, YPOBEHb KOHKYPEHTOCIOCOOHOCTH,
MpeIpUITHE.
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