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 2

,

TOWARDS TO A MODERN HIGHER EDUCATION INSTITUTIONS
 IN POLAND

Dr AldonaMa gorzataDere , Dr.in . Jan Skonieczny
(Poland, Wroclaw University of Technology)

Since the dawn of time, universities have contributed significantly to the
economic development. However, presently operating higher education institutions
are characterized by a significant diversity of goals, missions and functions, which
significantly go beyond the ones traditionally assigned to this type of institutions3.
Views on the impact of higher education institutions on the environment have been
evolving towards a more complex view, taking account of not only social and
cultural, but also economic effects of the university's operations. Currently, the role
of the university is examined most often on four planes:

- the university as an economic unit,
- the university as a knowledge producer,
- the university as an institution shaping human capital,
- the university as a regional actor 4, 5.
Other sources indicate larger fragmentation of the abovementioned functions.

J. Drucker and H. The Goldstein identify eight functions of a modern higher
education
institution, which can potentially influence the economic development of spatial
systems where they operate. These are:

- creating knowledge,
- creating human capital,
- transferring existing knowledge,
- technological innovations,
- capital investments,
- regional leadership,
- creating knowledge infrastructure,
- affecting regional environment6.

3J.Drucker, H.Goldstein, Assessing the Regional Economic Development Impacts of Universities:A Review of Current
Approaches.International Regional Science Review.30(1), 2007.
4G.Boucher, C.Conway, E.V.D.Meer, Tiers of Engagement by Universities in their Region’s Development.Regional
Studies.37(9), 2003.
5Olechnicka  A.,  Pander  W.,  P oszaj  A.,  Wojnar  K., Analiza strategii, modeli dzia ania i cie ek ewolucji wiod cych
szkó  wy szych w wiecie, Raport zbadania
,http://www.euroreg.uw.edu.pl/dane/web_euroreg_publications_files/340/analiza_strategii_wiodacych_szkol_wyzszych
_na_swiecie.pdf, pp. 21-26 (access:19.02.2015).
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It is worth emphasizing that some of the above indicated types of operations
undertaken by the university bring about effects simultaneouslyin several of the
mentioned planes. For example, creating human capital is favourable for the
provision of educated employees to companies, and it also reinforces internal
possibilities of businesses to absorb innovations, may affect creating knowledge due
to relations between teaching and research and, apart from this, may affect creation of
a creative class, which constitutes a beneficial environment for the knowledge-based
development.

An interesting analysis of changes in European higher education is presented
by J.K. Thieme7,8.  Assuming the description of  the classic organizational  model  of
higher education by B.R. Clark9in the form of the so-called triangle of impacts (its
vertexes are: state authority, academic oligarchy and market), J K. Thieme presents
closer three models of education: with the predominance of state authority over
higher education institutions (French, Soviet), market model (Anglo-American or,
more generally, Anglo-Saxon) as well as a model with a large role of academic
oligarchy (Humboldtian or Germanic). J.K.Thiemepresents also the model by V.F.
Vought10 - based on the methods of exercising external supervision over universities
(direct control of the state as in the continental Europe, or intermediate supervision as
in  the  US  and  England)  as  well  as  the  model  by  D.  Braun  and  F-X.  Merrien11
resulting from relations between three basic factors, i.e. force (large, small) of direct
mandatory and material impact of the state on higher education institutions, methods
of indirect legal and procedural impact of the state (detailed, general, legal,
regulatory) and politically preferred system of higher education values (cultural,
market character). In the light of the quoted model descriptions, obtained from
different combinations of the above factors, J.K. Thieme proposed his own higher
education institution functioning model. The basis for this model are three
components, i.e.:

6H.Goldstein, C.Renault, Contributions of universities to regional economic development:a quasi-experimental
approach.Regional Studies.38, 2004.
7J.K.Thieme, Szkolnictwo wy sze.Wyzwania XXI wieku.Polska, Europa, USA, Difin, Warsaw2009, pp. 46-59.
8M. Herbst, A. Olechnicka, A. P oszaj, Higher Education Institutions: Potential, Barriers, Costs, Opportunities, [in:] S.
Mazur (ed.), The Resource-integrating state: Development Potential vs. the Quality of Public Regulations, The
Malopolska School of Public Administration, Crakow University of Economics, Krakow 2011, pp. 107-109.
9B.R. Clark, The Higher Education System:Academic Organization In Cross-national perspective, University Of
California Press, 1986 ,http://www.google.pl/books?hl=pl&lr=&id=j_-
YKg7DuqAC&oi=fnd&pg=PR11&dq=.R.+Clark,+The+Higher+Education+System:+Academic+Organization+In+Cro
ss-national+perspective&ots=uqxI0Q0FUF&sig=MjgYriXBAcMBgIfxvNQ-
owRft6c&redir_esc=y#v=onepage&q=.R.%20Clark%2C%20The%20Higher%20Education%20System%3A%20Acade
mic%20Organization%20In%20Cross-national%20perspective&f=false, pp. 137-145(access:19.02.2015).
10F.van Vought, Governmental Strategies And Innovation In Higher Education, Jessica Kingsley, London, 1989, quot.
M. Herbst, A. Olechnicka, A. P oszaj, Higher Education Institutions: Potential, Barriers, Costs, Opportunities, [in:] S.
Mazur (ed.), The Resource-integrating state: Development Potential vs. the Quality of Public Regulations, The
Malopolska School of Public Administration, Crakow University of Economics, Krakow 2011, p. 109.
11D.Braun, F.Merrien, Towards A Model Of Governance For Universities?Comparative View, Jessica Kingsley,
London/Philadelphia 1999, quot. M.  Herbst,  A.  Olechnicka,  A.  P oszaj, Higher Education Institutions: Potential,
Barriers, Costs, Opportunities, [in:] S. Mazur (ed.), The Resource-integrating state: Development Potential vs. the
Quality of Public Regulations, The Malopolska School of Public Administration, Crakow University of Economics,
Krakow 2011, p. 109.
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- state (large – small),
- scope of legal regulations (loose – strict),
- value system (culture- or service-based).
The higher education institution functioning solutionspresented below (see

table 1) confirm large diversity of both structures as well as principles and values of
the functioning of higher education institutions, particularly visible in European
countries.

As compared to the above, the Polish higher education system is characterized
bybureaucratic and hierarchical structures with small impact of the state. On the
contrary, legal regulations are very detailed. As far as the value system is concerned,
management in Polish higher education institutions is based on traditional models.
Attention is drawn to the fact that in the model developed by J.K. Thieme our country
was classified into one group together with Germany. The authors believe that this is
a too far reaching simplification, especially in the context of changes in the cultural
model in Germany, initiated with 1968 events, and transformations of the German
economy towards the knowledge and innovation-based economy.

Table 1. Higher education institution models
No Impact of

the state
Legal
regulations

Value
system

Description of
the model

Example

1. small loose culture-
based

Collegial European states
in the period of
the Middle Ages

2. small loose service-
based

Market USA

3. small strict culture-
based

Bureaucratic-
oligarchic

Germany,
Poland

4. small strict service-
based

Etatistic France

5. large loose culture-
based

- does not exist

6. large loose service-
based

New-
managerial

The Netherlands

7. large strict culture-
based

- does not exist

8 large strict service-
based

Planned Former Soviet
Union, Cuba,
North Korea

Source: prepared by the authors on the basis of J.K.Thieme, Szkolnictwo
wy sze.Wyzwania XXI wieku.Polska, Europa, USA, Difin, Warsaw2009, p. 53.

On the other hand, assuming the French model as the basis for further
development and changes in the higher education in Poland would require radical
change in the value system - from cultural to service-based. Certainly, it is possible,
provided that businesses will use to a greater extent innovations from national higher
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education institutions. Unfortunately, poor financial position of regional businesses
and the lack of broader interest in such innovations on the part of transnational
corporations are serious barriers making it impossible to implement this idea.

On the contrary, the American model admired by the academic environment in
Poland is, in the nearest time, hardly feasible, since its implementation would require
(according to the model by J.K. Thieme) fulfilment of as many as two conditions,
namely a change in the value system - from cultural to service-based, and a creation
of liberal legal regulations (in this case, the market mechanism would absorb
appearing irregularities and degenerations). It may appear that the first condition is
hardly feasible due to a small demand for innovations on the part of businesses (like
in the French model), whereas the second condition  is hardly feasible due to the need
for a revolutionary change in the approach to law (including intellectual property
protection), which, as it seems in practical terms, may be unacceptable by academic
oligarchs who regard such changes  (and justifiably) as loss of power and privileges.

On the other hand, introducing in Poland the Dutch higher education system is
also difficult owing to the need to change as many as three dimensions: greater
(active) commitment of the state in the development of higher education institutions,
general legal regulations and change in the value system to market system. A larger
commitment of the Polish state in supporting the development of higher education
institutions would require a significant increase in the share of expenditures on
research, teaching and innovations, from approx. 0.40% of GDP to 1.5-2.5% of GDP,
like in the European countries and the US which are the object of this analysis. In the
present political-economic situation in Poland it is hardly feasible.

The described directions of changes in higher education institutions (such as: in
France, the US and the Netherlands) should be seriously considered in Poland, since
they give a chance for implementing the idea of creating and sharing knowledge with
the sector of economy and the society. This idea may stimulate industry to develop
absorption capacity to make use of the potential of academic research.   According to
the authors, Poland  still lacks of sufficient mutual exchange of new knowledge with
the business environment and the broadly understood society. The lack of opening to
the business environment can be seen also in the process of  selecting career by
people with the PhD degree; they incline to continue their whole career in their
academic or industrial circles, rather than as entrepreneurs.

To sum up the considerations presented in this part of the paper, it can be
ascertained that a modern university, next to the fulfilment of traditional functions -
educational and research functions, should be focused on the development of
disruptive innovations and should co-create an innovative environment for businesses
operating in the area. The condition of fulfilling this new role and function of a
higher education institution is to maintain balance between the sphere of education,
scientific research and innovations. Such an approach is determined as sustainable
development of a modern university. The authors believe that it corresponds to the
guidelines and postulates presented in the Commission Message to the Council and
the European Parliament of 2006 "Implementing the modernization program for
universities: education, scientific research and innovations”12.

12Implementing the modernization program for universities:education, scientific research,http://eur-
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 681.3:518.5

METHOD OF BUILDING AN INFORMATION SYSTEM FOR
HEALTHCARE DISTRICT DIVISION

O. Zinchenko, O. Shevtsova
(State HEI «National Mining University»)

Formulation of the problem. Information resources are an essential foundation
for the development of a scientific approach in decision-making. The scientific
approach to the development of health policy allows to conduct reliable international
comparisons, determine priorities for the development of national healthcare and
predict the development of the health situation, depending on the conduct of various
activities. This approach allows to make decisions and build sound forecasts, taking
into account the peculiarities of national healthcare when implementing international
recommendations and carrying out projects.

At the end of the twentieth century, the world community began an active
process of establishing priorities in healthcare, since at that time awareness of the role
of health as one of the most important factors in the development of society was
emerging. The health of the population is the most important factor that allows
raising the standard of living, promoting economic growth and economic
development on a national scale. Therefore, the urgent task is to improve the
efficiency of healthcare district division through the introduction of an automated
information system with multi-regional nodes.

Analysis of recent research and publications. Modern medical organizations
produce and store huge amounts of data. The quality of medical care, the standard of
living of the population, and the development of the country depend on how
effectively this information is used by doctors, managers, and governing bodies.

According to the requirements for the list of documents used in telemedicine
systems, it includes medical records, medical images and graphic material.

To make it more convenient to store and transmit data, several international
organizations and industrial companies have adopted the DICOM (Digital Image and
Communication in Medicine) standard [1]. The DICOM standard is implemented in
modern imaging equipment and medical equipment, which facilitates the exchange of
data between imaging devices, postprocessing consoles and archiving systems.
However, this standard does not cover all the RIS (Radiological Information System)
properties related to data management and data access, and does not describe the
archiving strategy.

The HL7 standard [2] includes the definition and structure of transmitted data,
the synchronization of communication and application communications, and the
detection and processing of message transmission errors. The standard currently
addresses the interfaces of various medical systems that send or receive patient data:
reception / registration, discharge or referral and various inquiries, for resource

lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0208:FIN:PL:PDF(access:17.02.2015).
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planning, orders, fixing results, clinical observations, electricity calculations, storage
and modification of information, medical records and patient control.

Formulation of the problem. The problem of standardization process in
medical informatics is becoming one of the most urgent in the construction of
telemedicine networks. Currently, it is receiving increasing attention in Ukraine in
connection with the development of telemedicine technologies.

The work of telemedicine systems is supported by a number of communication
standards that are successfully applied in most countries of the world. To effectively
use telemedicine technologies in Ukraine, it is advisable to harmonize them. At
present, only the first steps in this direction are being taken in our country. However,
the wide use of digital diagnostic equipment requires their speedy implementation.

The idea of  the work is  to apply the principles of  data transmission in systems
with geographically distributed components to the design of the information system
of the healthcare district division.

Main part. To solve the problem of synchronization of medical data between
different regional nodes, it was suggested to use the Websocket protocol, which
works on an encrypted SSL connection. This set of protocols provides the necessary
degree of data protection and is a universal tool, allowing to scale the system in the
future.

The data is transmitted in JSON format, since this format provides maximum
flexibility, allowing the transfer of any content.

In terms of the proposed methodology, the client application periodically
synchronizes with the server, which occurs in several stages:

1. setting up an encrypted connection to the server;
2. sending authorization data;
3. receipt of authorization notification;
4. sending data about the last synchronization time;
5. obtaining the value of the time interval of synchronization;
6. obtaining updated data for a set period of time;
7. sending local changes for a set period of time;
8. update the record of the last synchronization time.
The scheme of the developed protocol is shown in Fig. 1.
The database on the server of the healthcare district division stores data about

patient cards and user accounts (family doctors). All tables with data being
synchronized have the Update field which value is used for synchronization. The
database on the client device stores only patient records attached to this family
doctor. In each table to be synchronized with the server, there is the External_id field
containing an external record ID, its presence determines the existence of a record on
the server.

The developed protocol for medical data transfer is used in the information
system of the healthcare district division, which has a client-server architecture. The
server part is a system for collecting and storing medical data from the health
department,  which  operates  on  the  server  of  the  organization.  The  client  part  is  a
mobile application under the Android OS installed on mobile devices of medical
personnel under the jurisdiction of this regional health department.
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Fig. 1. Scheme of the protocol for the medical data transfer
Conclusion: Applying the principles of organizing data transmission in systems

with geographically distributed components in the tasks of information support of the
healthcare district division will increase the safety and productivity of the medical
information system.
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UDC  681.518.5

THE MODEL AND METHOD OF SCADA DIAGNOSTICS AS AN OBJECT
WITH PARTIALLY DEFINED PARAMETERS

O. Syrotkina
(SHEI «National Mining University»)

Problem statement. Modern  SCADA  are  widely  spread  all  over  the  world  to
control technological processes in different industries such as power engineering,
military, transport, etc. These systems have strict requirements to ensure their fault
tolerance and reliability. Therefore, a very important problem is to perform real time
self-diagnostics for mission critical SCADA. We propose a diagnostic model based
on expert system methodology to solve this issue.

Analysis of publications on the topic research. We examined and analyzed the
documentation on the most popular SCADA such as WinCC (Siemens, Germany)
and RealFlex (BJ Software Systems, USA) which allows us to make the conclusion
that SCADA operability can be maintained by using “hot” backup of backbone nodes
in case of failures. SCADA software generates information flows which include
different diagnostic codes. Companies need to keep highly qualified employees
(process engineers, IT specialists, system administrators) who can work with such
diagnostic codes. However, a great deal of diagnostic information causes processing
issues for engineers of Enterprise Maintenance Services. Consequently, it is very
important to develop an automatic “expert” by using the expert system methodology.

The  aim  of  the  paper is to consider the model for mission critical SCADA
diagnostics using the expert system methodology and diagnostic method for detection
and localization of system failures.

Main part. Consider the model of failure diagnostics in SCADA. Suppose we
have  a  set  of  process  control  points,  system diagnostic  codes  and  types  of  SCADA
failures. Our task is determining the dependencies between input data (Diagnostic
Codes)  and  output  data  (types  of  SCADA  failures)  [1].  We  can  apply  an  expert
system to determine the dependencies between system diagnostic codes and types of
SCADA failures. The main components of the expert system are database, knowledge
base and inference machine. The knowledge base accumulates data about all the
processes in the system. SCADA generates diagnostic codes for a certain period of
time  t which come to the input of the expert system. The expert system uses its
database, knowledge base and inference machine to derive a diagnosis and
recommendations on recovery/self-recovery (in case of reversible failures) of the
system.

Consider the diagnostic method for failure detection and localization in SCADA
as an individual solution for determining system failures as part of the proposed
model. These system failures can be caused by processes which are responsible for
automatic data acquisition. The method is based on gathering the data from
information flows which run through SCADA structural elements and hierarchy
levels [2].
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The set of controllable parameters is measured by smart sensors and is registered
in specialized controllers (Remote Terminal Units) and then it is transmitted to the
server. The controllable parameters can have one of three states at each hierarchy
level: “Valid,” “Invalid,” “Absent.”

The states of controllable parameters can be described by using three-valued
logic. We can generate a diagnostic matrix of controllable parameter validity based
on the data which the system provides. The analysis of the diagnostic matrix allows
us to detect and localize system failures.

Figure 1. DgnMethod software interface

The method of automatic self-diagnostics in real time is based on monitoring the
changes of controllable parameters when information flows run through SCADA
structural elements and hierarchy levels. We also set patterns of failure
detection/localization and form specific criteria and analytical dependencies to
distinguish independent and secondary failures.

A specialized toolkit named “DgnMethod” (see Fig.1) was developed to conduct
experimental research of the proposed method. A user can configure the structure of
the system (e.g. number of servers, number of transmission channels, etc.). According
to the input data, the toolkit forms the configuration diagram of structural elements
(see Fig.1). Ordinal numbers of SCADA controllable parameters are shown on the
abscissa axis. SCADA hierarchy levels are shown on the ordinate axis. Each square
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on the graph points to the ordinal number of the structural element in accordance with
its hierarchy level. Left clicking with your mouse on the point of the graph displays
the path of the controllable parameter you chose from the lower to the upper level.

DgnMethod uses the configuration information we entered in order to form and
analyze the diagnostic matrix (see Fig.2). We used the random number generator to
create the diagnostic matrix. The value function of failure detection in SCADA is
presented in the analysis log.

Figure 2. Results of diagnostic matrix analysis

Conclusions. The approach we suggested provides the efficiency of intellectual
operations. It performs self-diagnostics of SCADA in real time and also reduces the
time for system recovery. It is possible to apply this approach for any SCADA of any
topology.

REFERENCES
1. Syrotkina O. I. Formation of the classification space of the Expert System knowledge base for
SCADA failure diagnostics / O. I. Syrotkina // Power Engineering, Control and Information
Technologies in Geotechnical Systems: Taylor & Francis Group, London. – 2015. – pp. 179-
184.
2.  Syrotkina  O.I.  Automatic  diagnosis  method  for  SCADA  operability.  /  O.I.  Syrotkina  //
Methods and devices of quality control. – Ivano-Frankivsk, 2015. – 1. – pp. 19-26.
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 STM32F107RC 
 NXP UDA1361  Cirrus Logic CS4341A,

 I2S (Inter-IC Sound Bus) 
 96 kHz,  24 . 

STM32F107RC  USB, 

,  USB . 

 Li-Ion  MAX1555 
MAX8881  100 . 

 Eclipse Kepler  ARM-GCC. 

.
 10 

200  -1  +1  0,5.

,  80 .
. 

, ,
 39% ,  4%.

 5 , 
,  14%.

.
,  5  2-3 .

, 
. 

, 
.

, .

1.  Hargrave  S,  Kalinowski  J,  Stuart  A,  Armson  J,  Jones  K.  Effect  of  frequency-altered
feedback  on  stuttering  frequency  at  normal  and  fast  speech  rates.  Journal  of  Speech  and  Hearing
Research. 1994.

2. Broca’s Area in Language, Action, and Music, Luciano Fadiga, Laila Craighero, and
Alessandro D’Ausilio 2009.
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 JSON

. 
,  « », )

.
 JSON 

 MySQL.
 MySQL,  5.7.8,

 JSON(JavaScript Object Notation).  JSON 
. 

,  [1].

 (online transaction processing, OLTP). 

, .

 [2].
 MySQL

. 
, 

 [3].
.

 Intel Core i3-3110M 2,4 GHz, RAM 4 GB,
HDD 500 GB.  Ubuntu 16.04 Server 64 bit, MySQL
5.7.16 Ubuntu.  JSON

 int  char. 
,  10 000  50 000

. . 
» . 

. 
 mysqlslap, MySQL. 

 10  640 .
. 

insert, update, delete  JSON . 
 select  JSON 

 1,5 ,  int  char.
. , 

 JSON 
 1,5 .  JSON 

. 
.
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1. http://dev.mysql.com/doc/refman/5.7/en/
2. Schwarts B., Zaitsev P., Tkachenko V. High performance MySQL, Thirded. – USA:

O’ReillyMedia, 2012. – 826 p.
3. Bell C. ExpertMySQL, Seconded. – USA: Apress, 2012. – 668 p.

 681.3.06 : 534.4:

 DELPHI-
 MATLAB 

. , . 
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, , Delphi, Visual C++ . 
 API- , ,

,
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. 

 - 
 ( ),  Matlab, MathCAD . 

, 
, , ,

, 
, 

. 
 – 

, 
.

, 
,

Matlab. 
Matlab ,  Fortran, C/C++, Java, C#[1].

 Delphi  Matlab
. , Delphi, 

, 
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 Matlab: 1)  DLL-

 Matlab; 2) 
 Windows; 3)

 Matlab Engine. 
. 
 Matlab  DLL-

. 2.
,  Delphi 

Matlab  DLL- , .

. 2  Delphi  Matlab  DLL-

 MATLAB . 
 (

 Double). 
 Matlab .  Delphi
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 ( , ) 
 – .

,  Delphi,  ( ) 
) DLL-  Matlab-  Double  Variant.

 Variant, , , 
, 

. , 

:
TMatrixSize = packed record
    N1, N2: Integer;
end;
TVarMatrix = record
    Re, Im: Variant;
end;

 DELPHI 
 Matlab’ :

procedure TForm1.PageControl1Change(Sender: TObject);
var sound: TVarMatrix;

i: Integer;
begin

if ((PageControl1.ActivePageIndex = PageControl1.PageCount - 1)  and
(Length(data) > 1)) then

begin
sound := CreateVarMatrix(Length(data),1,true);
for i:=0 to Length(data) - 1 do sound.Re[i, 0] := data[i];
MatlabServer.PutMatrix('sound', sound);
MatlabServer.Execute('wpt = wpdec(sound,3,''db2'');');

end;
end;

. , 
 Delphi  Matlab, 

.

:
1. . .  –

: , 2005. – 868 .
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. 2. 

 ( , , -
. .), ,

, 
TAnalyzedPCMStream  TPCM_FFT_Analyzer .

, 
TAnalyzedPCMStream.

. , 
, 

.

:
1. . ., . . 

 / . . , . . 
// . – , 2006. –  9, . 69-74.

2. . .  / . .  – .:
, 1984. - 271 .
3. .   PC  /  .   –  C .:  ,

2001. – 1248 .
4. .,  .  

. ., , 1973. – 224 .
5. , :

: : , 2006. –
221 .
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, 
, 

.

:
1. . 

 / . , .  // 
. – 2007. –  2. – . 14-19.

2. Nelles  O.  Nonlinear  System  Identification:  From  Classical  Approaches  to  Neural  and
Fuzzy Models / O. Nelles. – Berlin: Springer, 2001. – 785 p.

3. . 
 / . , .  // 

. – 2011. –  8(98). – . 57-62. – ISSN 1681-7710
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