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I.Ye.Andrushchak, Yu.Ya. Matthew, V.A. Koshelyuk, O.M. Sivakovskaya, N.M.Lishchyna, V.P Martsenyuk. 

Technologies of cluster analysis as a feature of the modern stage of intellectualization of society. The article is devoted to the 
problems of clusterization as a factor of its innovative development. The essence of the cluster and its role in providing innovative 
development are determined. Conditions are revealed and examples of effective functioning of cluster structures are given. The 
conclusion is made on the necessity of further researches of clusterization processes taking into account the world experience. 

Key words: cluster, clustering, cluster approach, innovation, innovative development, competitiveness. 
 
Formulation of the problem. The current stage of development of the world economy is characterized 

by rapid pace of scientific and technological progress and intellectualization. Intensive development and 
introduction of new technologies in national and international markets and international integration in the field 
of advanced technologies are a strategic model for the rapid economic growth of highly developed countries. 
The growing intellectualization of the global marketplace pushes out obsolete technologies and promotes the 
introduction of new products based on recent scientific advances in science and technology. Intellectualization 
and scientific and technological progress will lead to the globalization of the world economy and the creation of 
a single market for goods and services. In the context of strengthening the processes of globalization, the key to 
competitiveness of the country in world markets is its innovative development. According to world practice, 
clusterization is one of the most effective means of realizing state innovation policy and stimulating innovation 
processes. At the present stage of the development of the domestic economy in connection with the need for its 
modernization on an innovative basis, clusterization processes are of particular importance. Therefore, for 
Ukraine, the study of world experience in the formation and development of clusters as the basis of innovation 
economy is relevant. 

Setting up tasks. Unfortunately, the last two decades have not contributed to the active growth of the 
standard of living of the population, and especially the quality of life. Unfortunately, this did not promote this 
institutional transformation that took place in Ukraine. The living standard of the population, high welfare 
certainly depends on the development of the economy as a whole on the basis of scientific and technological 
progress, the introduction of educational institutions, educational organizations, the significance of which, as a 
whole, exceeds the sum of the constituent parts. That is, the educational cluster is more than a trick in terms of 
the educational services market concept compared to those forms of inter-sectoral integration as vertically 
integrated holding structures, associations, strategic alliances, network associations, joint ventures, technology 
parks, business incubators, industrial parks , special economic zones, etc. Most researchers, among which are P. 
Aren, P. Antila, D. Acoff, I. Ansoff, T. Andersen, O. Bogma, M. Budnik, G. Kleiner, A. Kulman, V. Pulman, B. 
Pis'mak, G. Semenov, V. Tretiak, V. Feldman et al. Agree that the cluster is a more complex phenomenon than 
a mere association of institutions, organizations, enterprises for joint marketing activities, or the implementation 
of  a  coherent  policy,  in  education  -  this  is,  say,  in  the  field  of  training.  The  cluster  provides  for  a  deeper  
technological co-operation based on their participation in the system of accumulation of value. At the same 
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time, educational institutions are not only included in the process of co-operation, but, more importantly, 
continue to compete with each other selectively in selected areas. Such a competitive environment is the driving 
force behind economic growth, the productivity of all factors of production, and the rapid expansion of 
innovations as a prerequisite for improving the well-being of the population and quality of life. 

Analysis of recent researches and publications. Foreign and domestic scientists made an important 
contribution to the study of clusterization processes and their impact on the economic development of the 
countries: E. Bergman, Z. Varnalius, I. Vishnyakov, M. Voinarenko, M. Keating, J. Clegg, E. Lemmer, M. 
Porter , S. Sokolenko, E. Fezer, V. Shovkalyuk and other scientists. Questions of clusterization are at the center 
of attention of Ukrainian scientists O. Husenko, V. Vergun, V. Kulishov, S. Mitsyuk, O. Stutnitsky, M. Khmara. 
The conceptual foundations of innovation development are highlighted in the publications of such scholars as O. 
Alimov, N. Goncharov, V. Grinev, M. Drazhan, L. Neykov, D. Chervanov, A. Chukhno and others. However, 
in contemporary economic literature, insufficient attention is paid to the problem of the relationship between 
clusterization processes and accelerating the innovative development of the economy, the study of world 
experience in cluster formation and their role in the formation of an innovative economy [1-3]. 

Basic material presentation. Cluster analysis appeared relatively recently - in 1939 he proposed a 
scientist K. Trion. Literally, the term "cluster" in the English translation "cluster" means cluster, cluster, bunch, 
group. Especially rapid development of cluster analysis took place in the 60's of the last century. The 
preconditions for this were the emergence of high-speed computers and the recognition of classifications by the 
fundamental method of scientific research. 

The founder of the theory of clusters is the American economist Michael Porter. He gave the definition 
of the cluster, investigated the conditions for the emergence of cluster associations, their structural features and 
advantages in the development of the national economy. Examining the competitive positions of more than 100 
industries from different countries, M. Porter draws attention to the fact that the most competitive on the 
international scale of firms in one industry are not sys-tems located in different developed countries, but 
concentrated in the same country, and sometimes even in one region of the country . And this is no accident. 
One or more firms, reaching competitiveness in the global market, send their influence to the nearest 
environment: suppliers, consumers and competitors. In turn, the success of the environment influences the 
further growth of the company's competitiveness. 

According to M. Porter, clusters are geographically focused groups of interconnected companies, 
specialized suppliers, service providers, firms in related industries, and organizations associated with their 
activities (universities, standardization agencies, trade associations) in certain areas , competing with each other, 
but doing it together [2]. 

Cluster analysis is a method of multidimensional statistical research, which includes the collection of 
data containing information about sample objects and their ordering in relatively homogeneous, similar groups. 

Consequently, the essence of the cluster analysis is to carry out the classification of research objects 
with the help of numerous computational procedures. As a result, clusters or groups of very similar objects are 
formed. Unlike other methods, this kind of analysis makes it possible to classify objects not by one sign, but by 
several simultaneously. For this purpose, appropriate indicators are introduced that characterize a degree of 
proximity to all classification parameters. 

The  purpose  of  the  cluster  analysis  is  to  find  the  available  structures,  which  is  expressed  in  the  
formation of groups of similar objects - clusters. At the same time, its effect lies in introducing the structure into 
the objects under study. This means that clustering methods are needed to identify a structure in the data, which 
is not easy to find in a visual inspection or with the help of experts. 

The main thing in the structure of clusters is the dissemination of innovations and the establishment of 
social ties throughout the system of value creation and socio-cultural values. This minimizes transaction and 
transformation costs and enhances the competitiveness of the economy. The only logistic window for 
interaction with the external environment allows to establish cooperative international relations. In the global 
market clusters are present as the only agents of the network and competition, which allows them to act as equal 
subjects and to withstand harmful tendencies of competition [3, p. 4]. 

The disclosure of the essence of the laws of intellectualization of the economy consists in understanding 
the role of labor, and the attitude towards it from the side of society. Labor acts as a substance of economic 
relations. In the context of a substantive approach to the study of the intellectualization of the economy it 
becomes possible to identify the essential and qualitative characteristics of the latter as patterns of development 
of economic relations. 

To the labor substance of the economy should include both material and intellectual production, 
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including the generation of socially important ideas. The whole economic evolution of mankind is characterized 
by a contradiction between the interaction of two archetypes: labor and wealth. Individualization of these 
archetypes is embodied in the subjects of the employee and the owner of physical or financial capital. Man in 
the process of labor activity is constantly evolving: accumulated and improved knowledge, enriched 
competences, developing skills. In the process of learning through experience, labor productivity increases, its 
means, technologies and forms of organization of production are improved. Thus, the equipment is equipped 
with the knowledge of the industrial forces of society. 

In today's economy, the role of creative industries, in which competitive advantages are provided 
through the creation, accumulation and use of intellectual resources, is significantly enhanced. 

The development and mastering of high, intellectual technologies radically transformed the nature of 
human labor, turning it into an intellectual, creative one. Creative work is an advanced kind of work activity. 
The motivation for such work, unlike the usual one, is to meet the needs for self-realization, the development of 
competences and the development of their creative abilities. 

The conducted researches indicate that today the application of the cluster approach in Ukraine is a 
prerequisite for improving the efficiency of innovation development [4, p. 48]. It is for Ukraine, especially in 
the context of growing globalization and competition, that the issue of creating and promoting the effective 
development of cluster associations becomes of particular importance and has an unconditional perspective in 
the context of changes taking place in the global economy, in which the possession of a qualitatively new type 
of resources comes to the fore , namely information, innovation and intelligence. 

According  to  scientists  [1;  2;  6],  in  recent  decades,  clustering  is  the  most  successful  instrument  of  
economic development in the global economy. For Ukraine, the processes of clusterization which are only 
forming, it is especially important to study the world practice of the functioning of cluster associations and their 
impact on the innovative development of the national economy. 

According to experts, clusterization covers about 50% of the economies of the leading industrialized 
countries of the world. In the US, over 380 industrial-innovation clusters employ over half of the enterprises, 
and the share of GDP produced in them exceeds 60%; in the countries of the European Union, clusters employ 
38% of the labor force. Danish, Finnish, Norwegian, Swedish industries are fully covered by clustering. In Italy, 
206 industrial clusters account for 43% of the total workforce in the industry, and their share in national exports 
exceeds 30%. Cluster structures operate successfully in other countries: 168 clusters or 19.9% of their total - in 
the UK, 32 in Germany (chemistry and engineering), 96 in France (food production, cosmetics), 61 in Poland , 
96 - in India; in China, where more than 30,000 companies with a population of 3.5 million work in 60 special 
cluster zones. and a total annual sales volume of over 200 mdd. dollars [1, p. 36; 6, p. 53]. 

The  analysis  of  over  500  cluster  initiatives  implemented  over  the  past  10  years  in  20  countries  has  
shown that the high competitiveness of these countries lies in the strong positions of individual clusters [6, p. 
52]. 

In the face of increasing competition from countries on the global market, the value of clusters will 
increase, because customisers are territories of development and much more effective than some enterprises, 
even those with a significant industrial and technical potential. This is evidenced by the trends in the creation of 
cross-border cluster structures in European countries, namely: in Austria, Germany (Bavaria) and the Czech 
Republic (Bohemia) - cluster for glass production; in Germany and the Netherlands (border areas) - clusters for 
the production of plastics, biotechnology and metalworking; in Belgium and the Netherlands (border areas) - a 
cluster of high technologies, etc. In European countries there is an active process of creating high-tech clusters. 
Such clusters are based in Austria - a cluster in Vienna - Biotechnology and Molecular Medicine, Belgium - a 
cluster of "Multimedia Valley of Flanders", Great Britain - a cluster of high technologies "Cambridgeshire", 
Germany - a cluster of chemical industry (Northern Ruhr region), a cluster of corporate information system 
(Lower Saxony), Ireland - Dublin cluster of software, Spain - cluster of machine tools (Baskonija) [6, p. 53]. 

If until recently clusters have been the privilege of the most advanced economies, then in recent years 
there has been a manifestation of this phenomenon in countries with a transformational economy. In Hungary, 
Poland, Czech Republic, Slovenia clustering is supported by special programs. In particular, there are more than 
150 clusters operating in Hungary in the following areas: construction, textile manufacturing, thermal water, 
optical mechanics, automotive, woodworking, electronics, and more, as well as more than 75 industrial parks, 
bringing together 556 companies with a working capacity of 60 thousand person [2, p. 207]. 

The main condition for the formation and effective development of clusters is the state policy of their 
support, which is determined by many national peculiarities. The conducted studies indicate that the most 
effective tools for state support for clusters are: 
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- firstly, direct financing (subsidies, loans), which reaches 50% of the cost of creating new products and 
technologies (France, USA), loans without interest (Sweden) and free loans reaching 50% of the cost of 
introducing innovations (Germany). 

- secondly, preferential taxation for enterprises, including exemption from taxes on research and 
development costs, preferential taxation of universities and research institutes (Japan), reduction of state taxes 
and tax privileges for individual inventors (Austria, Germany, USA, Japan), as well as exemptions from taxes 
on applications by inventors of clerical processes, services of patent attorneys (the Netherlands, Germany), 
creation of a special infrastructure for their support in the field of insurance (Japan); 

- thirdly, the creation of innovation-funded funds taking into account potential commercial risks (UK, 
Germany, France, Switzerland, the Netherlands), state programs on risk reduction and reimbursement of risks 
(Japan), legislative provision on protection of intellectual property and copyright [1 , with. 37]. The practice of 
implementing cluster strategies is related to the operation of grant programs of funds supporting cluster 
initiatives (for example, the National DATAR Planning Agency in France, the CASSIS cluster information and 
search system in Luxembourg, the National Competitiveness Council in the USA, the LINK Cooperation 
Program in the United Kingdom) ; formation of special institutes, agencies that are part of cluster initiatives and 
are able to effectively perform their functions in the development and construction of network structures and 
their internationalization (centers of expertise - Finland, centers of excellence, consulting, marketing and 
analytical and branding companies - USA); the creation of business incubators, technology parks, special (free) 
economic zones as important infrastructure components and catalysts for the creation and effective operation of 
innovative clusters. 

As the practice of developing the most successful firms and prosperous countries of the world shows, 
clusters, first of all, are innovative as an important tool for the development of competitiveness and 
intellectualization of the economy. Similar clusters are relatively easy to identify: computer programs (Silicon 
Valley, Bangalore), optical equipment (Tokyo), mobile communications (Stockholm and Helsinki), 
biotechnology, life sciences and medical instruments (Boston`s Route 128, BioValley 21 , MedisonValley 22), 
cars (Detroit, Toyota City, Wolfsburg, etc.). Each such cluster is a lot of participants. For example, the Medicon 
Valley cluster (Copenhagen, Denmark and Malmö, Sweden) brings together seven science parks and focuses on 
world-class scientific studies in the field of natural science. Medicon Valley combines hospitals, universities, 
government research institutes, industry and investors. The network of participants in this project - the Academy 
of Medicon Valley - promotes collaboration between different types of companies in the field of natural science 
[5]. 

European countries in the mid-1990s began to develop cluster programs because of the obvious 
advantage of cluster-based intellectualization of their own economies. In the United States, more attention is 
being paid to the creation of a network of technology-centered centers on the basis of universities and to support 
interaction between large and small companies, universities, and financial institutions based on cluster 
strategies. In Finland, an interministerial program of cluster research is in place. National cluster programs also 
have other European countries. 

In determining the degree of similarity of objects of cluster analysis, four types of coefficients are used: 
correlation coefficients, distance indicators, coefficients of associativity and probabilities, similarity 
coefficients. Each of these indicators has its advantages and disadvantages, which must first be taken into 
account. In practice, the most widespread social and economic sciences have obtained correlation coefficients 
and distances. 

As a result of the analysis of the aggregate of input data, homogeneous groups are created in such a way 
that objects within these groups are similar to each other according to some criterion, and objects from different 
groups differ from each other. 

Clustering can take place in two main ways, including hierarchical or iterative procedures. 
In the context of intellectualization of the economy, innovative clusters and their activities benefit both 

the  private  sector  and  the  state.  The  list  of  such  benefits  can  be  attributed  to:  increase  of  knowledge  in  the  
cluster and expansion of opportunities for their distribution, availability of conditions for inter-firm learning and 
cooperation, exchange of information and pooling of efforts for joint implementation of projects, the formation 
of teams of specialized highly skilled workers, strengthening of formal and other links It promotes the 
emergence of new ideas and new types of business. 

It is possible to distinguish some of the main reasons for the significant contribution of innovative 
clusters to the intellectualization of the modern economy: 

1. Innovation clusters embody the implementation of the concept of "open innovation" in practice [9]. 
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The main idea of "open innovation": innovations are not created by isolated enterprises, but they arise in a 
dynamic environment where competent organizations and skilled workers, producers and suppliers interact. In 
this environment, intensive partnerships develop, and universities are actively involved in the process of 
exchange of scientific and technical information. This approach allows assimilate the knowledge that has 
already been accumulated and generate new ideas and products. For example, to accelerate the generation and 
diffusion of new technologies and promote the idea of "open innovation", Philips Electronic from Eindhoven, 
the  Netherlands,  transferred  the  research  laboratories  Philips,  where  it  was  the  only  user,  to  the  High  Tech  
Campus. She invited not only their partners, but also competitors (such as IBM) to create their own research 
facilities there. Today, more than 35 companies and research organizations are concentrated on Campus. 

2. The success of innovative clusters is due to the interaction of the three forces (the concept of a triple 
spiral) [7]: academic centers (universities), entrepreneurship and risk capital (business), as well as the 
innovation policy of the state (government). The University is a source of knowledge and technology, the role 
of business is in production, and the government is a guarantor of stable interactions and a source of favorable 
conditions.  In  this  model,  innovation  is  not  so  much  a  separate  initiative  of  a  particular  party  (for  example,  a  
country), but is created from this interaction, which increases the efficiency of the results of joint work. 

3. Close cooperation with the economic, social, science-intensive areas reduces ambiguity, risks and 
destabilization caused by innovation. Interacting clusters form an integration environment to reduce transaction 
costs, increase flexibility, establish communication links and increase information flows. 

 
Conclusion 
These trends reaffirm the conclusion that clusters provide an exchange of knowledge that stimulates 

innovation. In other words, modern clusters are not just a business agglomeration, the emergence of which is 
due to the desire to minimize costs and get closer to the markets, and an effective innovation environment that 
enables firms that are members of it and organizations to become more innovative and knowledge-intensive. 
Global clustering experience may be useful for Ukraine for its further innovative economic development. 

Ukraine, like most other European countries, tries to reach the economic level of the countries of 
Western Europe and the developed countries of the world. It has a small, but proprietary clustering experience 
of individual regions. In the future it is expedient to consider this experience, compare it with the successful 
experience of other countries, and especially countries with a transitive economy, to identify the main problems 
and perspectives of the clustering of the domestic economy. 
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Holovin N.B., Holovina N.A. Specificity of educational actions that include computer modeling of physical 

processes. The article deals with aspects of declarative knowledge formation structure in educational computer modeling of 
physical processes. Original graphic way to formalize cognitive schema of object of learning activities is presented. 
Recommendations concerning teaching methods of appropriate educational material are provided.  

Key words: modeling of physical processes, the structure of declarative knowledge, cognitive structures and 
schemes, methodology of teaching. 
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 1,    

1  2. 
 1 .  

RuhTila()  Model() . 
function RuhTila(X0, Y0, D, kulja) 
 {var kolo = document.getElementById(kulja); kolo.style.left=X0; kolo.style.top=Y0} 
function Model(){RuhTila(300, 300, 50,'Tilo')}; 
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 1  -   RuhTila()   
 – ,  

. .  
.2.1 .  

,  RuhTila()  
.  
. , .  1 
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 2  ( .2.2). 

. .  
 setInterval(function()),  
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. , 
,  

.  
.4. .2.1- .2.6b  

 1-6.  

 
  2   3,  

 6 ( .1).  
 3  .  

 Y. 
Y=Ypoch-Math.round(Vo*T)+Math.round(9.8*Math.pow(T, 2)/2). 

 
. .  

RuhTila()  ( .2.3). 

.2.  –  

2 1 3 4a 4b 

5a 5b 6a 6b 
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 4. , 
 Y.  

if (Y>500-D){Vo=T*9.8; T=0; Ypoch=500-D} 
,  D -  ;  500 -  ,   

). 
, , 

 (function RuhTila()).  
.  

.2.3 .2.4b.  
.2.4a.  

, .2.2 - .2.6 .3.2 - .3.12  
), .  

,  
, . ,  

, :  – 
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, .  
 [4, 5]. 

 (  6.).  
, ,  

.  
if (Y<100){Vo=0; T=0; Ypoch=100} 

, ,  
 ( .2.5 , .2.5b). 

 ,  
. 

 6.  ,  
,  ( ).  

. 
 
if (Y>500){Vo=T*9.8; T=0; Ypoch=500; Xpoch=X} 
if (Y<100){Vo=0; T=0; Ypoch=100; Xpoch=X} 
Y=Ypoch-Math.round(Vo*T)+Math.round(9.8*Math.pow(T, 2)/2) 
X=Xpoch +Math.round(Vxo*T) 
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 ( ).  

 [7, 8]. 
 

 
 RuhTila()  12 . 

function RuhTila(X0, Y0, D, krug) 
   { 
    var  T=0; Xp=X0; Yp=Y0;  
    Xr1=50; Yr1=50; Xr2=750; Yr2=550;  
    var kolo = document.getElementById(krug); 
    setInterval(function() 
     { 
      T=T+5; 
      X=Xp+Math.round(Math.cos(J)*T);  
      Y=Yp+Math.round(Math.sin(J)*T); 
      if ((Yr1>Y)||(Y>Yr2-D)) { J=-J;  Xp=X; Yp=Y; T=D}; 
      if ((Xr1>X)||(X>Xr2-D)) { J=3.14-J; Xp=X; Yp=Y; T=D} 
      kolo.style.left=X; kolo.style.top=Y 
     }, 40); 
   } 

. ,  
,  #rectangle {position: absolute; width: 

700px; height: 500px; border: 2px solid grey;}  <style type="text/css">.  (function 
Model())  rectangle    rectangle.style.left=50; 
rectangle.style.top=50,  RuhTila().  

 
 

,  
, .  

.3. -  –  

1 7a 7b 2 

10a 10b 11 

8b 8a 9a  9b 

12 



 
 " : , , " 

, 2018.  32 
 

© ., . 

16 

, , , , 
.  

. ,  
 

.  
. 

.2 .3 ,  
 

.  
. 

.4 , ,  
. 

 [4]. . .4 
 

. .4 .2.4a .2.4b. 

 
 

, , ,  
. ,  

.  
-

.4.1 .4.2.  
.  

 
.4.1).  ,   7±2   

1 2 

4 5 

6 7 8 

a 

b 

c 

3 

.4. .  
.  

. : A – ; D – ; I – 
; S – ; abs – . ,  

 a, b, c, , , 
,  –  



 
 " : , , " 

, 2018.  32 
 

© ., . 

17 

, , , ).  
.  

  ,  
.  ( )  

  
 ( .4.2).   

 , . 
 (  

).  ( )  (7±2). 
 ( ) .4a. 

,  
. .  

, . : 
, ,  

... [5]. 
. .4.3 

  
) .  

.4.1  .4.2  ,   
, . .  

, 
, ,  

. , ,  
. 

,  
,  ,   

. , , , 
 – .  

) , .  
, . ,  

 « »  « »  
 -  « » . .4.1- .4.3 ,  
,  ,   

.4a.  « ».  
 

.  
.  

,  
.  

. 
 

.  ( .4.4).  
. 

, -
.4.5.  

. 
.4.4, .4.5,  

 
, . .  

.4b. ,  
,  [6, 7]. 

, -
,  

. 
 

.  
. : .4.6, 



 
 " : , , " 

, 2018.  32 
 

© ., . 

18 

.4.7, .4.8. ,  

.4c. .  
.4.1- .4.8 .  

 
 [8, 9].  

.  
.  

 
,  

, .  
 

, ,  
. ,  

.  
 

,  
.  (  

)  
. , 

. 
,  

 
 ( ) . 

,  
, , , 

, ,  
 

 –  
 – .  

.  
, , , , 

 
 
 

) , . 
 

1. . . :  / . . . – . : , 2002. – 272 
. 

2. Miller George A. The Magical Number Seven, Plus or Minus Two. // The Psychological Review. – 1956, – vol. 63. 
Issue 2. – P. 81-97. 

3. . :  / . . . – . : 
, 1997. – 478 . 

4. .  
 ( ) / .  // . 

 2. , 2008. – . 66-73.  http://ite.kspu.edu/issue-2/p-66-73 
5. . .  / .  // .: , 

1981. - 225 . 
6. . .  

/ . .  //  
: , , , . - 2008.- .20. - . 312-317 

http://esnuir.eenu.edu.ua/bitstream/123456789/12915 
7. . . ,  

 / . .  // . - 2008. – . 136 : . - . 7-
13 http://esnuir.eenu.edu.ua/bitstream/123456789/12867 

8. .  
 ( ) / .  // . – , 

2011.–  18. – . 62 - 72. http://esnuir.eenu.edu.ua/bitstream/123456789/1743 
9. , . .  

 / . .  // . . . .  -  : 
., 2015. -  2 : , . 16 (23). - . 20-26 

http://esnuir.eenu.edu.ua/bitstream/123456789/8735 



 " : , , " 
, 2018.  32 

 

 
© . 

 

19 

 517.51 
. 

 
 

 
 

 
.  

. . 
,  

 f x , . 
: , , . 

 
.  

.  
. ,  

 
f x

,  
. 

: , ,  
.  

 
L. Grinchenko. Best universal approximations of continuous functions by generalized multiplications. Two 

methods of approximate construction of polynomials of best approximation are proposed. An approach is presented which, 
using a finite number of steps, allows us to construct a polynomial of best approximation to a function f x  on a set that 
consists of a finite number of points. 

Key words: polynomials of best approximation, generalized polynomials, Chebyshev polynomials. 
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Grinchenko L.G.  On the numerical calculation of bending moments in the sections of the plate rigidly fixed to the 

contour. In the work is studied the bend of thin isotop rectangular plate, with definite limiting conditions. Through  the basic functions and 
the functions of the form are determined function of deflexion and angles of normal bending. Numerical calculations of distribution, bending 
and curving moments in main cutting of the plate. 

Keywords: flag, tension, bend. 
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Hubal H. M. Construction and study of the system of differential equations that describes self-oscillations in glycolysis. In the 

article, the system of differential equations describing self-oscillations in glycolysis is constructed and investigated.   
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Introduction. Consider self-oscillating system which means periodic changes of glycolysis 

intensity, that is the process by which a cell can replenish energy by oxidation of sugar. 
Glycolysis is a complex enzymatic process of anaerobic unhydrolyte decomposition of 

carbohydrates in the human and animals organism [1-3]. Glycolysis is one of the oldest processes of 
energy supply of a cell. It arose in the early stages of evolution when the World Ocean was inhabited by 
simple organisms incapable of either photosynthesis or respiration. There was almost no oxygen in the 
atmosphere (it appeared later as a result of the activities of photosynthetic organisms), and the main 
source of food where organic products (carbohydrates) which randomly appeared from inorganic 
compounds. These carbohydrates (or sugars) containing 6 carbon molecules, during the process of 
glycolysis, become three-carbonic acids containing three carbon molecules (for example, pyruvic acid 
that is pyruvate or lactic acid that is lactate). Thus, due to the excess of free energy which is contained in 
sugars compared to three-carbonic acids, adenosine three-phosphate (ATF) that is a universal energy 
currency (UEC) is formed in the cell during the process of glycolysis.  

From the point of view of efficiency of forming of UEC, glycolysis is inferior respiration: in 
glycolysis, in the processing one six-carbon sugar molecule, two UEC molecules are formed while 
breathing the same amount of organic substances gives thirty-eight UEC molecules. It is natural since 
when breathing, the oxidation of organic substances goes to the limit, i.e. to the formation of carbon 
dioxide and water, which is only possible with the participation of oxygen. Glycolysis goes without 
oxygen (in anaerobic conditions) and its products are not very oxidized. Pyruvate which is the end 
product for glycolysis represents the initial product of the respiratory cycle of reactions where it goes to 
the end, that is to carbon dioxide and water. 

Main part. Glycolysis has survived in the evolution and has used by nature for several reasons by 
now. 

Many organisms that are able to breath getting in anaerobic conditions switch to glycolysis because 
there is no other way in the absence of osygen. Getting back into the oxygen atmosphere, the organism 
switches back: intensive respiration begins and glecolysis is inhibited. 

The mankind specifically cultivates many of these microorganisms under anaerobic conditions. 
There is the goal to get not energy and those exidized products which are of greater value than the 
original carbohydrates, for example getting alcohol from sugar or starch. 

Glycolysis apparatus is stored not only in the cells of microorganisms but also in the cells of higher 
ones including mammalians. However, in the cells of an adult organism under normal conditions, energy 
supply takes place by means of breathing and there are specific respiratory mechanisms that inhibit 
glycolysis. If there is a need for rapid growth and reproduction of cells, for example injuries, wounds and 
so on, then when it is required rapid regeneration of cells, glycolysis is more beneficial than breathing. In 
terms of regeneration, there is a need not only for energy, but also for “construction materials” which are 
mediocine products of glycolysis. The cell that is incapable of photosynthesis can not use the product of 
the respiratory cycle, i.e. carbon dioxide as a building material.  
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Thus, in higher organisms, glycolysis remained as reserve: it is inhibited under normal conditions 
but it is activated in the case of an accident. However, this stock is dangerous to hold. If the regulatory 
mechanisms that maintain glycolysis at a reasonable low level deteriorate for any reason, then glycolysis 
becomes intense and the cells begin to grow out of control quickly. The nutrients, i.e. sugars are rapidly 
absorbed and neighbouring normal cells begin to starve. This process is the formation of malignant 
tumors.  

Let us investigate the role of oscillations in the regulatory mechanism of glycolysis.  
Biochemical processes in glycolysis are schematicly depicted in Fig.1. 
We denote six-carbon compounds by the symbol C6 and three-carbon compounds by the symbol  

C3.  
The original substance (substrate) is glucose, which can replaced by more complex sugar; the 1st 

stage of glycolysis runs noticeably slower. The final product that is pyruvite acid (pyruvate) which is later 
used as a substrate in other processes. The main function of glycolysis is to form a universal energy 
currency adenosine three-phosphate (ATF) from adenosine diphosphate (ADF) and inorganic phosphorus 
Fin. 

Note,  that  in  the 1st stages of glycolysis, this “currency” is not synthesized, but rather spent. The 
currency is “borrowed” to make it easier to implement the process and in the end it returns with profit.  

In general, the transformation of one glucose molecule yields two ATF molecules. 
Three-carbon compounds (C3) being at the bottom of the scheme and six-carbon compounds (C6) 

being at the top of the scheme, there are twice as many ATF molecules than it was spent. 
We can select  some narrw links in the scheme which will  determine the process kinetics.  The 1st 

narrow link is denoted in the scheme (item 1). This reaction is catalyzed by the hexons enzyme (HX) and 
is insensitive to the following substances. Therefore, its speed can be considered constant (we denote it by 
v0). There is a fast and reversible reaction between six-carbon sugars 6C¢  and 6C¢¢ . We can replace the fast 

kinetic equations with algebraic relationships which are reduced to the fact that concentrations 6C¢  and 

6C¢¢  are proportional to each other. As the independent variable, we can choose the concentration of any 
of them and denote it by x.  

Thus, the profit x by the 1st reaction has the form: 

 0.
dx

v
dt +

æ ö÷ç =÷ç ÷ç ÷è ø
 (1) 

The next narrow link is a reaction in item 2 which is catalyzed by phosphofructokinase enzyme 
(FFK). This enzyme has a remarkable property: it is activated with its products, i.e. substances placed 
between item2 nad item 3.   

Further,  there  are  fast  and  reverse  reactions  between  item  2  and  item  3.  We  associate  
concentrations of these substances to each other. As a dynamic variable, we choose any variable and 
denote it by y. The profit y by the reaction of item 2  will depend on both concentrations of the substrate x 
and on the concentrations of the product y, since y is associated with the concentration of the activator:  

.
x y

dy x y

dt K x K y
c

+

æ ö÷ç = ×÷ç ÷ç ÷è ø + +
 

 
Then we can write (the speed of profit y being equal to the speed of loss x): 

 .
x y

dy dx x y

dt dt K x K y
c

+ -

æ ö æ ö÷ ÷ç ç= - = ×÷ ÷ç ç÷ ÷ç ç÷ ÷è ø è ø + +
 (2) 
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Fig. 1 

 
In item 3 of the scheme, there is the last slow and irreversible reaction which provides flow of 

products from its scope. It is catalyzed by pyruvate kinase (PK). The speed of the loss y by the reaction 
has the form: 
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 .
dy qy
dt K y-

æ ö÷ç = -÷ç ÷ç ÷è ø +
 (3) 

Taking into account formulas (1)–(3) and the system of differential equations 

 
,

,

dx dx dx

dt dt dt
dy dy dy

dt dt dt

+ -

+ -

ì æ ö æ öï ÷ ÷ç çï = +÷ ÷ç çï ÷ ÷ç ç÷ ÷ï è ø è øïí æ ö æ öï ÷ ÷ç çï = +÷ ÷ç çï ÷ ÷ç ç÷ ÷ï è ø è øïî

 (4) 

we obtain the closed system of differential equations: 

 
0 ,

.

x y

x y

dx x y
v

dt K x K y

dy x y y
q

dt K x K y K y

c

c

ìïï = - ×ïï + +ïïíïï = × - ×ïï + + +ïïî

 (5) 

We assume that under real conditions xK x  and yK y . Then system of differential 
equations (5) takes on the form 

 
0 1

1 1

,

,
1

dx
v xy

dt
dy y

xy q
dt y

K

c

c

ìïï = -ïïïïí = -ïïïï +ïïî

 (6) 

where 1
x yK K

c
c = , 1

q
q

K
= . 

Note that constants of equations are proportional to concentrations of corresponding enzymes: 0v  

is proportional to the content of HK, 1c  is proportional to the content of FFK and 1q  is proportional to 
the content of PK. 

To investigate the model, we introduce dimensionless variables putting  

1 1, ,
x y

x y
x y

= =  

where x  y  are steady-state concentrations which we obtain from system of differential equations (6), 
substituting ,x y  for x, y :  

0 10 1

1 1
1 1

0 ,,

,0
11

dx v x yv x y
dt ydy y x y qx y q ydt y

KK

cc

cc

ìï ìï = -ï= -ï ïï ïï ïï ïÞí í = -= -ï ïï ïï ï +ï ï+ ïï îïî

 

whence  
 

 
0

1
0 0

0 1 1
1

, .

v
qv v Ky x

v y
q

K

c c

-
= = =

-

 (7) 

The dimensionless time 1t  is introduced by the formula: 

 1 ,
t

t
t

=  (8) 
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where t  is time which we obtain from the 1st equation of system (6) using the 1st equation of system  (4) 

and formula (1) taking into account that dx x
dt t-

æ ö÷ç = -÷ç ÷ç ÷è ø
 (for ( )x t kt= ) and substituting ,x y  for x, y  

respectively: 
0

1

1 1 0

1
.

v
q

Kt
y vc c

-
= =  Then system of differential equations (6) can be written in the form 
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dx
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a

ìïï = -ïïïí æ öï + ÷çï ÷= -çï ÷çï ÷ç +è øïî

 (9) 
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K y Kr

v K v
q

K

a
c

æ ö÷ç ÷-ç ÷ç ÷çè ø
= = =

-

 

Let us show how to obtain the 1st equation of system (9) from the 1st equation of system (6): 

1
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We can obtain the 2nd equation of system (9) from the 2nd equation of system (6). 
Performing the linearization of system differential equations (9), we investigate the nature of the 

stability of a singular point. The roots of a characteristic equation are 

 
2
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1 1 4

1 1 .
2 1 2 1 1

r r
r r r

a a a
l

æ ö æ ö÷ ÷ç ç= - - ± - -÷ ÷ç ç÷ ÷ç ç÷ ÷è ø è ø+ + +
 (10) 

Hence, one can see that for 
2

4
1

1 1
r

r r
a aæ ö÷ç> - ÷ç ÷ç ÷è ø+ +

,  the  singular  point  is  of  type  focus.  If  

1
1

r

r

a
<

+
, then the focus is steady; if 1

1

r

r

a
>

+
, then the focus is unsteady. Then there may be a limit 

cycle near the focus. 

Thus, the value of the parameter 1
1

r

r

a
=

+
 is bifurcation, i.e. it separates the range of values in 

which there may be only damped oscillations in the system of differential equations from the most 
important range in which self-oscillations are with constant amplitude. 

Near the point of bifurcation when 1 1
1

r
r

a
-

+
, the frequency of oscillations is equal to the 

imaginary part of the characteristic root, respectively, is equal to 

 1 .
1 r

a
w »

+
 (11) 
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Dimensionless period of oscillations is 

1
1

2 1
2 .

r
T

p
p

w a
+

= =  

Having conducted the study, we obtain the following conclusions.  
Conclusions. The 1st and the most important conclusion is that system of differential equations (5) 

describes appearance of the self-oscillation mode unde some conditions. Increasing parameter a  
continutes appearance of self oscillations, decreasing parameter a  continutes damping. Using the 
expression for a  and formulas (10), we can see that decreasing of 1c  and of influx speed 0v  must cause 

the self-excitation of oscillations. Increasing 1q  must  lead  to  the  same  effect  (supplement  PK).  
Replacement of glucose with other sugar in experiments and decreasing feed rate of glucose led to the 
appearance of self-oscillations.  

The  2nd conclusion is that the values 1x  and 1y  oscillate almost in antiphase: small values 1y  

correspond to greater values  1x , and vice versa.  
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Dyak M.S., Krulikovskyi B. Krulikovskyi B. Krulikovskyi B. Krulikovskyi V.V.Minimization of 5-bit Boolean 
functions by method Riznyk-Solomko. The distribution of the principle of minimization by means of algebraic transformations to 
the minimization method using combinatorial block diagrams with repetition. The mathematical apparatus of the block diagram with 
repetition gives more information regarding the orthogonally, adjacency, uniqueness of the combinatorial system blocks, which is the 
actual table of the truth of the given function, therefore the use of such the function minimization system is more effective. 
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 - 1a a , 0aa , 
 - 0a a  , 1a a , 

. 
 

 
 ( ).  

: 

1 2 1 2 1 2 2 1( ) ,x x x x x x x x  

 

0 0 0
    

0 1 0 0
 

 

1 2 1 2 2 1 1 2( ) ,x x x x x x x x  

 

1 1 1
    

0 1 1 1
 

 

 ( )  
 [6, 7].  

 1.  f(a,b,c,d) = (3,7,11,12,13,14,15)  . 
 

3 0011 a`b`cd 
7 0111 a`bcd 
11 1011 ab`cd 
12 1100 abc`d` 
13 1101 abc`d 
14 1110 abcd` 
15 1111 abcd 

 
f(a,b,c,d) = (3,7,11,12,13,14,15) = 
= a`b`cd + a`bcd + ab`cd + abc`d`+ abc`d + abcd` + abcd = 
= cd(a`b` + a`b + ab`) + ab(c`d` + c`d + cd` + cd ) = 
= cd(a`[b` + b] + ab`) + ab(c`[d` + d] + c[d` + d]) = 
= cd(a`[1] + ab`) + ab(c`[1] + c[1]) = ab+ab`cd + a`cd = 
= ab+cd(ab` + a`) = ab+ cd(a + a`)(a`+b`) = ab + a`cd + b`cd = 
= ab +cd(a` + b`) = ab +cd 
 

 2.  f(a,b,c,d) = (3,7,11,12,13,14,15)   - 
. 

 

1 1 0 0
1 11 1 0 1

1 1 1 0

0 03
7 0 1 1 1

0 1 111
1 1

( . . . ) 0 1 1 1 1 1 112
1 1

1 113
14
1

1 1

0 1 11 0

1 1 1 1

1

5

1
f a b c d
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 – F ab cd .  
 12 – 15, .    

–   (  2)  ,   
 (  1),  – 

, . 
 3.  1 2 3 4( , , , )F x x x x    - ,  

 (0,1,2,3,5,7,8,10,11,12,13) [16]. 
 [16]  

) ,  ( ) 4-  
4E  ( . 1).  4E ,  1 2 3 4( , , , ) 1F x x x x . 

 (0,1,2,3,5,7,8,10,11,12,13)  
.  

 
. 1.  4-  4E  

 
 1 2 3 4( , , , )F x x x x  –  

. 
 

1 1 0

1 1 0 0

0 0 0 00
1
2
3 0 0

0 0
5 0 0 1

0 1
.7 0 1 1 1 0 1

0 1
8 0 1 1 1 0 1 1

1 1 0
10 1 1 0
11
12
13

0 0 1 0
0 0 1 1

0 1

1 0 1 0
1 0

0 0 0

1 0

0 0 0 1

0 1 0 1 0 0 1

0 0

1 1 1

1

0

1

F
 

 
 2,3,10,11 ( )  

. . 
  

 
                            2 4 1 4 2 3 1 2 3.F x x x x x x x x x                           (1) 
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 (1)   
 [16],  –  

.   
 

 5- , 
  – . 

:  
1)  

;  
2)    

; 
3)  
,  – , . 

        
          

 ,  ,   k  k( )  
 N  k-  n ,  

 
!( ( )) .

!( )!
k

k n
nN M A C

k n k  

 
0

2
n

k n
n

k
C .                                                                                                         (2) 

 k
nC  –  k-  n ,  

 (2)  .   (2)   
  = {a, b, c, d}: 

 
0 1 2 3 4 4
4 4 4 4 4( ( )) 1 4 6 4 1 16 2 .N M A C C C C C  

 
,   =  {a, b, c, d}, ,  

, .  , , a , b -  
  = {a, b, c, d} . .   = {a,  b,  c,  d}  

,  k ,  k =  0,  …,  n,  n –  
 .  ,  

 . 
 = 1, , . 
 4.   = {a, b, c, d}, ,  = 1.  

: 
 

(0,0,0,0);     (1,0,0,0);       
(0,0,0,1);     (1,0,0,1);       
(0,0,1,0);     (1,0,1,0);       
(0,0,1,1);     (1,0,1,1);               (3) 
(0,1,0,0);     (1,1,0,0);       
(0,1,0,1);     (1,1,0,1);       
(0,1,1,0);     (1,1,1,0);       
(0,1,1,1);     (1,1,1,1).   

  
 (3) ,  

2-(n,b)- design,  n – , b – ,  
  2 ,nb  2  (3). , 

2-(4,16)- design ,  4-
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,  – 16. 
 

   
 –  

 [7].  
 5- : 

 
– : 
 

0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

x
x
x
x
x
x
x
x

x;
x
x
x
x
x
x
x
x

  (4) 

– : 
 

      

0 0 0
0 0 1
0 1 0
0 1 1

  
1 0 0
1 0 1
1 1 0
1 1 1

x y
x y
x y
x y

xy;
x y
x y
x y
x y

   (5) 

 
– : 
 

0 0
0 1
1 0
1 1

x y z
x y z

xyz;
x y z
x y z

   (6) 

 
– : 
 

0
1

x y z t
xyzt.

x y z t
   (7) 
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 (4)  2-(4, 16)-design.  (5)  2-(3, 8)-
design.  (6)  2-(2, 4)-design.  (7)  2-(1, 2)-
design. 

 x, y, z, t,  2-(n, b)-
design,  5- . 

 ( )  
. ,  3- : 

 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

1 2 3 3 1 2 3 3 1 2 3 3 1 2 3 3

1 2 1 2 1 2 1 2 1 2 2 1 2 2 1 1 1.

x x x x x x x x x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

 

 
 2-(n, 

b)-design, , ,  
 (4) – (7).  (7)  

 (4) – (6).  
.  

   2-(n,b)-design,  
 2-(n, x/b)-design,  x – . 

 2-(n, x/b)-design ,  
 [15].  

 5-    
 5.  1 2 3 4 5( , , , , )F x x x x x    - 

,  
(2,3,4,5,6,7,10,11,12,13,14,15,18,19,20,21,22,23,16,17, 28, 29,30,31). 

1 0 1
1 0 1 0 0
1 0 1

0 0 0 1 0
0 0

2
3
4
5
6
7

10
11
12
13
14
15
18 1 0 0 1 0 1 0 0 1
19 1 0 0 1 1
20 1 1 0 1
21
22
23
26 1 1 0 1 0
27 1 1

0 1 0 1 0
0 1 0 1 1

0 1 0 1

1 1 1

1 1 1 0 0
1 1 1

0 1 1
28
29
30

0 1
1 1 1 1

31
0

1 1 1

0 1 1 0 0
0

1

1

1

1 0 1

0 1 1

0 0 0 1

0 0 1 0 0
0 0 1 0 1
0 0 1 1 0
0 0 1

0 1 1 1 0
0 1 1 1 1 0

0 1
1 0 1 1 0

1 1

1 0 1

0

1 1

0

1 1

1

F
0 1

0 1 1
0 1

1 1
1 1

 

 
 – 3 4F x x .  
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- 4 – 7 ( ); 
- 12 – 15 ( ); 
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- 20 – 23 ( ); 
- 28 – 31 ( ).  

,  
 ( ). 

 6.  1 2 3 4 5( , , , , )F x x x x x    - ,  
 (0,1,3,4,7,13,15,19,20,22,23,29,31) [11]. 

 

0 1 0 1 1

1 0 1 1

1 1

0
1
3
4

0 0 0 0
7 0 0 0 0

0 0 1 0
13 0 0 1 0
15
19
20 1 0 1 1

1 0 1 1 0 1 0 1 1
22 1 0 1 1 0
23
29
31

0 0 0 1 0

0 0 1 0

1

0 0 1 1 1

0 1

0 0 0 0 0

0 0 1 0

0 0 0 0 1

0 0 0 0

0 1 1
0 1 1

1 1 1
1 1 1

1

0 1 1

1 1 1

1 1 1

1 0 1 1 1

1 1 1

0 0 1 0 1

0 1 0 1

1 0 1 1

1 1

0
1 1

F

 

 – 1 2 3 4 2 3 4 5 2 3 5 2 4 5 1 2 3 4F x x x x x x x x x x x x x x x x x x .  
 7, 15, 23, 31,  

.    –  
 [11],   –  

. 
 7.   1 2 3 4 5( , , , , )F x x x x x    -  

,  (0,4,5,13,16,21,22,23,24,25,28,29,30,31) 
[11]. 

 
0
4 0 0 1 0 0
5

13
16 0 0 0 0

0 0 1 0 0 0 0 0 0
21 0 0 1 0

0 0 1 0
22 1 0 1

1 0 1
23 1 1 1

1 1 1
24

1 1 1 0 0
25
28 1 1 1 0 0
29
30

1 0 1 1 0
1 0 1 1

1

1 1 1 1

0 0 1 0 1
0 1 1 0 1

1 0 1 0 1
1 0 1

1 1 1 0

0 0 0 0 0

0 0 0 0
1 0 0 0 0

1
1 1 0 0

1 1 0 0 0
1

1 0 0
1 1 0

1 1

1 1 1 1 0
1 1

1 0 0 1 1 0

0 1

3 1 11 1

1

1 1
F

 

 
 – 2 3 4 5 1 2 3 4 3 4 5 1 3 4 1 2 4F x x x x x x x x x x x x x x x x x . -

 5, 13, 21, 29, . 
. 1  1 2 3 4 5( , , , , )F x x x x x  

 [11]  - . 
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 1 2 3 4 5( , , , , )F x x x x x  
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  -  

1 2 3 4 5 1 3 4 1 2 4 2 3 4 5 1 2 3 4 3 4 5( , , , , )F x x x x x x x x x x x x x x x x x x x x x x  
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APPLICATION OF THE HOT-SPOT EVALUATION METHOD FOR MONITORING OF DATA 

CENTER NETWORK 
 

Denis Olegovich Zuev, Kropachev Artemii Vasilyevich, Usov Aleksey Yevgenyevich, Roman 
Gorshunov.Application of the hot-spot evaluation method for monitoring of data center network. Abstract. Network 
monitoring methodology development was considered as important stage of data center infrastructure organizing due to 
requirements of services efficiency and stability. It was mentioned that construction of adaptive and scaled algorithm of data 
processing in real time regime is a nontrivial task for developers. Process of hot-spot evaluation of the network data indexes was 
shown as a part of monitoring technique includes obtaining of subjective weight and objective weight of each index which could 
be used to get the comprehensive evaluating index. It was demonstrated that optimal relative value represents degree of 
relativeness to optimal one up to the attributes of fixed type, range type, cost type and efficiency type. Triangular fuzzy numbers 
were used to form the fuzzy judgment matrix which includes uncertainty of subjective judgment experts. Comparative judgment 
matrix forming method which implies obtained of weighted values by using of the fuzzy number comparison size theory was 
analyzed. It was noticed that based on the hot-spot comprehensive evaluation value, hot-spot degrees of all monitoring point can 
be ordered and hierarchy will be obtained during the sorting process. First stage of this algorithm includes getting hot-spot degree 
evaluation index system’s original index grade by experts’ judgment method. Second stage refers to determination of value for 
each level as monitoring original data. At the next stage hot-spot degree should be evaluated as the same ordinary monitoring 
points. Final stage includes achieving corresponding comprehensive evaluation value based on every level value. Hot-spot degree 
range of each monitoring point was obtained as result of forming hot-spot comprehensive evaluation values’ uniformly ranking 
of all levels. Finally, hot-spot level of each monitoring point was correspondingly obtained and hot judgment of the monitoring 
was received with the level of data center rules in advance. 

Keywords: data center, virtual machine, hot-spot, fuzzy analytic hierarchy process. triangular fuzzy number, relative 
value, type attribute.  
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1. Introduction  
Nowadays requirements to data center services efficiency and stability have significantly 

grown. Hereby reliability of the network has become one of the most attention performances and 
server performance monitoring system becomes main tool of providing reliable network services. 
Organizing of data processing in real time regime is a serious task for developers while efficient 
monitoring system ought to be adaptive and scaled.  

It should be noticed that due to virtualization of modern data center servers monitoring system 
functional nodes also should not be considered as physical elements. Up to the virtual machine (VM) 
life cycle phase the system should be divided into further main modules [1-4]. 

 VM monitor; 
 monitoring data integration; 
 cluster data integration; 
 node information gathering. 
 VM monitor provides transfer of significant data (e.g., CPU or RAM usage) to the monitoring 

system by VM-scripts. Monitoring data integrator collects significant network data and stores 
it in the database, while cluster data integrator gathers other data blocks for the next VM layer. 
gathers different local information on a cloud node according to specific demands. The node 
information gathering module gathers local VMs information on the network nodes. There are 
also should be mentioned monitoring tool server, configuration generator, user interface and 
database module which used to retrieves information from database (e.g., configuration data), 
receive monitoring data and perform actions and stores information.  

Due to virtualization paradigm it possible to develop universal data center monitoring technique 
based on mathematical model which could be implemented to different server platforms. Among the 
different methods hot-spot evaluation technique is proved to be most efficient one and should be 
properly considered. 

2. Classification of index target type 
According to the hot-spot evaluation of the network data indexes it has to be calculated the 

subjective weight and objective weight of each index to get the comprehensive evaluating index of 
hot-spot degree.  

Subjective weight which represents each index influencing hot degree, could be determined by 
its triangular fuzzy number [5] up to FAHP technique (HAHP: Fuzzy Analytic Hierarchy Process) is 
deployed to determine the of each index influencing hot degree. Triangular Fuzzy Number is a triplet 
which includes smallest likely value, the most probable value and largest possible value of fuzzy 
event. Objective weight could be defined by the multi-objective decision-making method which 
includes determination of the index target type. Thereby basic algorithm includes further stages (Fig. 
1): 

 subjective weight determination (FAHP technique); 
 multi-objective decision-making method; 
 dimensionless processing (to gain optimal size of index and its matrix): 
 maximizing deviation method; (determination the objective weight of index); 
 combining and comparison of subjective weights and objective weights; 
 receiving of the hierarchy of VM monitored spots. 
Hot-spot evaluation is handled through optimal relative and classification of index target type, 

the comprehensive weight calculation, the hot-spot degree comprehensive evaluation value 
determination and hot-spot sorting. Optimal relative value represents degree of relativeness to optimal, 
which is similar to the concept of membership degree. It should be determined up to the target type. 
Main types of attributes are:  

 fixed type attribute;  
 range type attribute;  
 cost type attribute; 
 efficiency type attribute.  
Fixed type attribute  represents stabilizing at a fixed value as a target of indexes analysis:  
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 ,     (1) 

 
where  is the measured value of  index of  VM and  is the optimal value of . To simplify 
equation (1) it should be used absolute differences maximum among  observed spot: 
 

.     (2) 
 
Thereby equation (1) can be simplified as: 
 

 .     (3) 

 

 
Fig. 2. Hot-spot comprehensive evaluation algorithm. 

 
Range type attribute in other hand represents property values falling in a fixed interval as a target 

type of indexes. 
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 ,    (4) 

 
where  is best lower bound,  is best upper bound,  is minimum of measured values of  index 
and  is maximum one. To simplify equation (4) it should be used absolute maximum of  
deviating the optimal range: 
 

.      (5) 
 
Thereby equation (4) can be simplified as: 
 

 .     (6) 

 
In other hand cost type attribute  represents smallest attribute value as the best index and 

efficiency type attribute  represents biggest attribute value as the best index, contrary to the cost type 
attribute: 
 

  .      (7) 

 
Thereby to evaluate  hot degree spots of  monitored spots, it should be formed target decision 

matrix  of the measured values  and target decision matrix that converts to optimal relative matrix: 
 

 ; .     (8) 

 
At the same way range type attribute matrix, cost type attribute matrix, efficiency type attribute 

matrix could be determined:  
 

 ;   ;   . 

 (9) 
 
The judgment matrix thereby represents the relative importance of an upper layer element and other 

layer element. Importance scale is proved to be good digital measurement method in compassion to index 
importance. 
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2. The comprehensive weight determining algorithm 
Triangular fuzzy numbers FAHP technique based on the index hierarchy (Fig. 2) is developed to 

build the fuzzy judgment matrix. Judgment matrix includes uncertainty of subjective judgment experts 
and can be used to form comparative judgment matrix [6] where weighted values are obtained by using 
the theory of fuzzy number comparison size. For  hot-spots massive comprehensive evaluation index of 
the layer which is related to upper layer consists from set . Thus triangular fuzzy number 
could be obtained as importance fuzzy judgment of index  relative to index  (determined by experts): 

. Up to the triangular fuzzy numbers definition  and  represent the fuzzy extent 
of judgment, so  value shows comparative fuzzy degree.  
 

 
Fig. 2. The hot-spot evaluation indexes hierarchy structure. 

 
It demonstrates the technique of the fuzzy comparison judgment matrix determination method: 

 

 .   (10) 

 
Fuzzy comparison judgment matrix of layers as relative ones to this one could be formed at the 

same way. Thus, the fuzzy relative weight of index  compared with other index in this layer shoul be 
determined as: 

 

.    (11) 

 
It should be noticed that each triangle fuzzy number in the fuzzy relative weight vector is required to be 
clarified before stage of sorting the current layer index. 
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The corresponding subjective weight  and objective weight  [7–10] of  can be determined 
as: 

 

 ,       (12) 

 
where  and  indicate different monitoring spots, and thus  corresponds to the absolute value 
of the membership degree. Finally the comprehensive weight is obtained by values the subjective weight 
and objective weight. 

 
.    (13) 

 
The combination of the index evaluation value reflects the quality of comprehensive index and thus 

comprehensive evaluation value is not qualified when any of the indicators of evaluation value stays 
unqualified. Standard of being qualified is usually refers to actual situation. 

 
3. Conclusions 
Network monitoring strategy is a one of the key task of data center development due to 

requirements of services efficiency and stability. It should be noticed that organizing of adaptive and 
scaled algorithm of data processing in real time regime is a serious task for developers. Hot-spot 
evaluation of the network data indexes as a part of monitoring technique includes obtaining of subjective 
weight and objective weight of each index which could be used to get the comprehensive evaluating 
index. Optimal relative value represents degree of relativeness to optimal one up to the attributes of fixed 
type, range type, cost type and efficiency type.  

Triangular fuzzy numbers based on the index hierarchy is used to form the fuzzy judgment matrix 
which includes uncertainty of subjective judgment experts. It has to be used to form comparative 
judgment matrix where weighted values are obtained by using the theory of fuzzy number comparison 
size. Based on the hot-spot comprehensive evaluation value, hot-spot degrees of all monitoring point can 
be ordered and hierarchy will be obtained during the sorting process. First stage includes getting hot-spot 
degree evaluation index system’s original index grade by experts’ judgment method. Next stage refers to 
determination of value for each level as monitoring original data. Hot-spot degree should be evaluated as 
the same ordinary monitoring points. Final step is achieving corresponding comprehensive evaluation 
value based on every level value. Hot-spot degree range of each monitoring point can be obtained as 
result of forming hot-spot comprehensive evaluation values’ uniformly ranking of all levels. Hot-spot 
level of each monitoring point has to be correspondingly obtained and hot judgment of the monitoring 
will be received with the level of data center rules in advance. 
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Matiko FD, Roman V.I., Dmitrishin A.I. Improvement of mathematical model of ultrasonic flowmeter complete with flow 

conditioner. In the article on the basis of computer means of three-dimensional modeling in combination with methods of computational 
fluid dynamics (CFD simulations), the mathematical model of a two-channel ultrasonic flowmeter with a Zanker flow conditioner (for 
two cases of their mutual arrangement) has been improved. The mathematical models thus obtained will allow further investigation of the 
effect of distortion of the flow structure on the error of measurement of flow through two-channel ultrasonic flowmeters, complete with a 
Zanker flow conditioner. 

Key words: ultrasonic flow meter; flow conditioner; mathematical model; computational fluid dynamics. 
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1.  CFD-  

 SolidWorks. CFD-  
 CFD-  SolidWorks  Flow Simulations. 
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1.1.  
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 [11]; 
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1) 1 –  10D; 
2) 2 –  20D. 

 
.2.  «Zanker» 

 

.3. 1  SolidWorks 

 
 Check Geometry CFD-  Flow Simulations.  
, . 

1.2.  
 CFD- ,  (  

) ,  
. .  – 

 ( .1). 
 

 1 
 

 qm.et,  Tet, K pet,   
1 0,3267 293,2 101325 

gases, air 
) 

2 0,1306 293,2 101325 
3 0,0653 293,2 101325 
4 0,0326 293,2 101325 

 
 et,   

 ( ). 
1.3.  CFD-  
CFD-  Flow Simulations ,  

.  (  
)  Flow Simulations :  (internal)  (external).  
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,  
 (fluid type)  « »,  – . Flow 

Simulations ,  ( ;  
). 

,  (  
)  ,  ,  .  ,   

,  
FD-  

. , , ,  
. , , ,  

. 
 CFD-  Flow Simulations: 

1)   (default  wall  thermal  condition)  –   
(adiabatic wall); 

2)  (roughness) – 0 ; 
3)  –  k- ; 
4)  (level of initial mesh) – 6; 
5)  – . 
1.4.  

 CFD-  
XY Plot  *xls  ( )  ( .2). 

 2 
 CFD-  

Pressure (Pa) 
 

Temperature (K) 
 

Velocity (m/s) 
 

      Length (m) p@Line1_1 Length (m) p@Line1_1 Length (m) p@Line1_1 
0 101372,64 0 293,25 0 0 

2,5025E-05 101372,64 2,5025E-05 293,251 2,5025E-05 0,2927 
5,00501E-05 101372,64 5,00501E-05 293,25 5,00501E-05 0,5865 
7,50751E-05 101372,64 7,50751E-05 293,250 7,50751E-05 0,8803 

… … … … … … 
 

 16-  
. .2  

 (Length (m)) .  
 1000 .  

 MATLAB . 
2.  
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. 
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 kcal = f(Re). 
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001,1Re10834,9 055,214
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Palii Bohdan.  Industrial suction gripper control. The following main issues were considered: methods for calculating 

kinematics of industrial robot manipulators; solving the direct problem of kinematics; solving the inverse problem of kinematics 
on the example of calculating the kinematics of the manipulator of industrial robots. 

Key words: manipulator, industrial robot, kinematics, kinematic scheme. 
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 ( ): 
 

250; 140; 180X Y Z  (1) 
 

:  
.  

0 ,  – 90 . ,  P , :  – 
;  – ; P –  90 . 

,  
. 2. 

 
. 2.  
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 ( . 3). 

 
. 3.  

 
 (  0)  (  4)  

.   Z0  
 (0,  1),   1   0;   Z1 –  

 (1, 2);  Z2 –  (2, 3);  Z3 –  
(3, 4);  Z4 –  (4, 5)  Z3 ( . 3).  X, Y, Z  

 ( . 3).  
, . 1. 

 
 1 –  

 
 

 

 
  

 

 S d  

1  0,1 0 S1 0 0 

2  1,2 2 S2 0 /2 

3  2,3 2 S3 0 0 

4  3,4 0 S4 0 0 
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 Ai.  
 i A, -1 i  i- .  

A1, A3  A4 – ,  A2 – . 
 

. 1: 
 

1
1 1

cos0 sin 0cos0 sin 0sin 0 0 cos0 1 0 0 0
sin 0 cos 0cos 0 cos 0sin 0 0 cos0 0 1 0 0

0 sin 0 cos 0 0 0 1
0 0 0 1 0 0 0 1

S S  (2) 

 

2 2 2 2

2 2

2 22 2 2 2 2
2

2

2

cos sin cos sin sin 0 cos
2 2 cos 0 sin 0

sin 0 cos 0sin cos cos cos sin 0 sin
2

0 1 0
0 sin cos 0 0 0 12 2
0 0 0 1

A
S

S

 

(3) 
 

3
3 1

cos 0 sin 0cos 0 sin 0sin 0 0 cos 0 1 0 0 0
sin 0 cos 0cos 0 cos 0sin 0 0 cos 0 0 1 0 0

0 sin 0 cos0 0 0 1
0 0 0 1 0 0 0 1

S S  (4) 

 

3
4 4

cos 0 sin 0cos 0 sin 0sin 0 0 cos0 1 0 0 0
sin 0 cos 0cos0 cos 0sin 0 0 cos 0 0 1 0 0

0 sin 0 cos 0 0 0 1
0 0 0 1 0 0 0 1

S S  (5) 

 
 T4: 

4 1 2 3 4T A A A A  (6) 
 

:  
,  T4,  

: 
2 2 2 2

2 2 2 2
1 2

1 2 1 2

1 0 0 0 cos 0 sin 0 cos 0 sin 0
0 1 0 0 sin 0 cos 0 sin 0 cos 0
0 0 1 0 1 0 0 1 0
0 0 0 1 0 0 0 1 0 0 0 1

A A
S S S S  (7) 
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2 2 2 2 3 2

2 2 2 2 3 2
1 2 3

1 2 3 1 2

cos 0 sin 0 1 0 0 0 cos 0 sin sin
sin 0 cos 0 0 1 0 0 sin 0 cos cos

0 1 0 0 0 1 0 1 0
0 0 0 1 0 0 0 1 0 0 0 1

S
S

A A A
S S S S S  (8) 

 

2 2 3 2

2 2 3 2
1 2 3 4

1 2 4

2 2 3 4 2

2 2 3 4 2

1 2

cos 0 sin sin 1 0 0 0
sin 0 cos cos 0 1 0 0

0 1 0 0 0 1
0 0 0 1 0 0 0 1

cos 0 sin sin
sin 0 cos cos

0 1 0
0 0 0 1

S
S

A A A A
S S S

S S
S S

S S

 (9) 

 
 (  4) ,  (  0) 

,  [4]: 
 

0
4 2 3 4

0
4 2 3 4

0
4 1 2

sin

cos

x S S

y S S

z S S
 (10) 

 
.  4-  

 T4  0 0 0
4 4 4, ,x y z  (250; -140; 180), 

: 
 

0
4 2 3 4 2 3 4

0
4 2 3 4 2 3 4

0
1 24 1 2

sin 250 sin

cos 140 cos
180

x S S S S

y S S S S
S Sz S S

 (11) 

 
,  2  60° 45’. 

 
 

 ( . 4). 
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. 4.  

 
,  S1, S3, S4  2 . 4  

, . 
. , ,  

; ; 
 

. 
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 Poplavskaya G.V . Formation of critical thinking of junior pupils at computer science classes.  The article 
analyzes the main aspects of the formation of critical thinking in children of the junior school age, the methods in which it 
will be successful.   

Key words: critical thinking, junior school age, thinking, adaptation. 
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Tazetdinov V. A. Automation of the process of selection of equipment for table tennis using neural network systems 
In the article, the authors conduct a detailed analysis of the need to select equipment for table tennis with the involvement of 

automated search engines. A thorough analysis of modern scientific work in the chosen direction of research is carried out. The 
importance of using artificial neural networks in the selection of sports equipment is explored, as it enables to take into account the 
various characteristics of overlays and foundations, to take into account the player's playing style, which is no less important for 
successful game results. The development of a new era of computing capabilities with the use of computers provides significant 
benefits in a variety of fields of science and technology. The characteristics of modern search engines are implemented, most of 
which  are  focused  on  a  certain  circle  of  users,  since  they  use  indexed  files,  HTML  pages,  etc.,  which  is  not  always  practical  in  
practice. The necessity of thorough analysis and systematization of material in relation to improvement of the system of selection of 
inventory for table tennis is established. The research of the construction of artificial neural network systems according to the criteria 
of correspondence using the back-propagation algorithm, describes the mathematical model of the problem. The algorithm of the 
neural network operation and the process of evaluation of the initial data are considered, where the components of the study are the 
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characteristics of the input elements. The main stages of construction of artificial neural networks and ways of realization of search 
web-systems in practice, which in their structure have much in common with the nervous system of the human body, which consists 
of neurons that can be considered as a single system, but at the same time neurons' interconnected with certain bonds and have 
properties for storing, encoding, processing and transmitting information. The mathematical model of the neuron in the form of a 
picture is illustrated. The prospects for the further development of the theory of neural networks, which is inextricably linked with the 
involvement of modular architecture, outlines the transition to automating the process of building a network whose hierarchy is 
determined by the user or given algorithms. 

Keywords: table tennis, neural network, matching criteria, algorithm, search parameters. 
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MICROSOFT WINDOWS 10 

 
, , . .   

 Microsoft Windows 10. ,  Microsoft 
Windows 10 , , 

,  
, « » .  

: , , , , ,  
 

, , .   
 Microsoft Windows 10.  

Microsoft Windows 10 ,  
,  

, , « »  
. 

: , , , , ,  
 

V.V.Bulatetsky, L.V.Bulatetska, G.S.Prutz. Methods and tools for clearing the space of the system partition of 
Microsoft Windows 10. The presence of redundant information on the system partition of Ms Windows 10 is analyzed and 
propose recommendations and tools are offered with which you can clean the system partition, thus freeing up from several 
gigabytes to several tens of gigabytes depending on the degree of update, operating time, tweaking system and the software 
installed in the system. 

Key words: operating system, system partition, update, optimization, redundant, cleaning 
 

 
 Windows: , 

, ,  –  
 (Windows Update).  

 
,  

.  ,   
 

.  
,  ,  ,  .  

,  
 Microsoft Store, , , .  

,  
. ,  

, , .  
, , ,  

,  
. , 

,  ,   
,  

. 
  

 Microsoft Windows 10. 
 

 
,  ,   

 
, . ,  

,  
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, ,  
. ,  

, ,  
, .  

,  
, ,  

, .   
, ,  

,  ,  ,   
,   

. ,  
.  « »  

, , , ,  
,  .  ,  ,   

. 
, 

,  ,   (cleanmgr),   
 (dism).  

,  
», ,  

. 
 

 « », , ,  
. ,  

: 
1. DISM –  Microsoft,  

,  [1,2]. 
 

 [3]: 
/Online /Cleanup-Image /AnalyzeComponentStore –  

 (  WinSxS, )  
, , 

, ,  
, , ; 

/Online /Cleanup-Image /StartComponentCleanup –  
 (  30 ,   

) .  /ResetBase  
/StartComponentCleanup  

. , ,  
/SPSuperseded,  ( ) ,  

.  
Windows.  /HideSP . 

 
. 

2. PatchCleaner (http://www.homedev.com.au/Free/PatchCleaner)  –   
\Windows\Installer  [4,5].  
(delete)  (browse). 

3. Wise Disk Cleaner (https://www.wisecleaner.com/wise-disk-cleaner.html) – 
 « ».  

 ( ):  Common  Cleaner  
)  Slimming System ( ).  

, , , ,  
, . .  

. 
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4.  Windows 10 Manager (https://www.yamicsoft.com/ru/windows10manager/product.html) 
–  Windows 10  

 DISM, : , , 
, . 

5. DISM++ (https://www.chuyu.me/en/index.html) –  
,  DISM,  

.  – ,  
: ,  

,  
, . ,  

, , , , 
. 

, ,  
.  

,  (  
, )  

. 
1. [root directory]\windows\Installer –  

 $  ~    tmp, ~*, 
 PatchCleaner [4].  
 ( ), 

 «  – » ,  
, ,  

, ,  
 «  –  ».   

, ,  
,  « ».  

, . ,  
 Windows Update (  MS Office). [4,5] 

2. [root directory]\Windows\SoftwareDistribution\Download –  
 Microsoft (  MS Office), , 

. [6] 
3. [root directory]\Windows\WinSxS –  Windows,  

,  Windows.   
, , , . 

.  
Windows Update  DISM  Windows. ,  

 Windows,  Windows. 
 Windows ,  

Windows  
.  

 Windows, .  
, . , 

,  ,  ,   
.  ,   WinSxS  

,  [3].  
 DISM,   DISM++. [7] 

4. [root directory]\Windows\System32\DriverStore\ –  
, ,  

.  
  ,   

)  0.5-1  
. , 

,  [8].  
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 Driver Store Explorer [9],  
.  

5. [root directory]\Program Files\WindowsApps\ –  Modern UI 
 Windows Store , ,  

 Program Files\WindowsApps\SharedLimitedTime\, 
, , 

 
. [10] 

6. [root directory]\Windows.old\ –  
 (  Redstone) ,  

 Windows.  Windows 10  
. ,  

,   Windows  10  ,  ,   
. [11]  

7. [root directory]\Windows\Temp, [root directory]\Users\<user>\AppData\Local\Temp\ – 
, . 

8. [root directory]\System Volume Information – ,  
,  Windows (  

), ,  
,  Windows,  [12,13].  

, , , 
. 

. ,  
, , , 

,  
,  ,  .   

,  
, . 

,  ,   
, . 

 
:  < >  –   –   –  ,   

 
.    

: 
 
[HKEY_CLASSES_ROOT\*\shell\runas]  
@=" "  
"Extended"=""  
"NoWorkingDirectory"=""  
 
[HKEY_CLASSES_ROOT\*\shell\runas\command]  
@="cmd.exe /c takeown /f \"%1\" && icacls \"%1\" /grant administrators:F"  
"IsolatedCommand"="cmd.exe /c takeown /f \"%1\" && icacls \"%1\" /grant administrators:F"  
 
[HKEY_CLASSES_ROOT\Directory\shell\runas]  
@=" "  
"Extended"=""  
"NoWorkingDirectory"=""  
 
[HKEY_CLASSES_ROOT\Directory\shell\runas\command]  
@="cmd.exe /c takeown /f \"%1\" /r /d y && icacls \"%1\" /grant administrators:F /t"  
"IsolatedCommand"="cmd.exe /c takeown /f \"%1\" /r /d y && icacls \"%1\" /grant 

administrators:F /t"  
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 reg- .  

 Shift   "  
", . 

 
 Windows: Vista, 7, 8, 8.1,  Windows 2000  XP  

. 
 

 
 

, , , « »  
. ,  

, ,  
.  

,  
, .  

,  
, , 

 Windows 10  
 SSD . 

 
1. DISM Image Management Command-Line Options [ ] —  :  

https://docs.microsoft.com/en-us/windows-hardware/manufacture/desktop/dism-image-management-command-line-
options-s14 

2. DISM Overview [ ] —  :  https://docs.microsoft.com/en-us/windows-
hardware/manufacture/desktop/what-is-dism 

3.  WinSxS [ ] —  :  https://msdn.microsoft.com/ru-
ru/library/windows/hardware/dn898501(v=vs.85).aspx 

4. PatchCleaner [ ] —  :  http://www.homedev.com.au/Free/PatchCleaner 
5.  instal  windows  [ ] —  :  

https://answers.microsoft.com/ru-ru/windows/forum/windows_7-performance/ /ccfa74b1-4749-43a5-89ac-
6fe368f65dc7 

6. Windows\SoftwareDistribution Folder Cleanup Automation [ ] —  :  
https://social.technet.microsoft.com/Forums/windowsserver/en-US/f5744a18-d4ca-4631-8324-
878b9225251d/windowssoftwaredistribution-folder-cleanup-automation?forum=winserverwsus 

7. Clean Up the WinSxS Folder  [ ] —  :  https://docs.microsoft.com/en-us/windows-
hardware/manufacture/desktop/clean-up-the-winsxs-folder 

8.  FileRepository  DriverStore  [ ] —  :  
https://remontka.pro/driverstore-filerepository-folder-windows/ 

9. DriverStore Explorer [RAPR] [ ] —  :  
https://github.com/lostindark/DriverStoreExplorer 

10. Windows 10: How to delete old WindowsApps folder? [ ] —  :  
https://www.tenforums.com/performance-maintenance/37644-how-delete-old-windowsapps-folder.html 

11.  Windows  [ ] —  :  
https://support.microsoft.com/ru-ru/help/4028075/windows-delete-your-previous-version-of-windows 

12. What Is System Volume Information Folder In Windows? How To Access And Shrink It? [ ] —  
 :  https://fossbytes.com/system-volume-information-folder-windows-shrink/ 

13. How  to  gain  access  to  the  System  Volume  Information  folder  [ ]  —   :   
https://support.microsoft.com/en-us/help/309531/how-to-gain-access-to-the-system-volume-information-folder  

 

: ,  
, , .-

. , . 
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 LATEX  
 

. .  LATEX.  

,  LATEX,  
 BIBTEX. 

:  LATEX,  BIBTEX,  graphicx, , viewport.  
. 17. 

 
. .  LATEX.  

,  LATEX,  
 BIBTEX. 

:  LATEX,  BIBTEX, graphicx, , viewport.  
. 17. 

 
Hubal H. M. Mathematical texts and figures in the LATEX system. In the article, the problem concerning inclusion of 

figures in the document generated by LATEX system, some rules for creation of mathematical formulae and main style packages 
of the BIBTEX bibliographic instrument are considered.   

Keywords: LATEX system, BIBTEX bibliographic instrument, graphicx, style package, viewport.  
Bibl. 17. 

 
.  LATEX  [1, 2, 13]. 

,  LATEX,  
 [1, 2, 5-10, 12-15],  

 BIBTEX.  
.  LATEX.  

 LATEX  
,  

 dvi- .  
LATEX .  LATEX , 

 graphicx  

\usepackage[dvips]{graphicx} 
\graphicspath{{folder1/}} 

,   dvips   
 eps.  eps- .  

  

\includegraphics[width = 1\linewidth]{image} 

 scale , : 

\includegraphics[scale = 0.5]{image} 

,  
: 

\begin{figure}[h] 

 « », 

 \begin{figure}[h!] 

 « », 
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\begin{figure}[H] 

 « », 

\begin{figure}[pH] 

 « ». 
,  

: 

\caption{ } 
\label{rls:image} 

,  \caption  \label{} –  
.  \label  \caption,  LATEX  
,  subsection.  

,  LATEX , 
, : 

\begin{figure}[h] 
\center{\includegraphics[width=1\linewidth]{image}} 
\caption{ } 
\label{rls:image} 
\end{figure} 

 LATEX ,  
~\ref{rls:image}. 

 LATEX ,  
: 

viewport = llx lly urx ury 
trim = dl db dr du 

,  llx lly urx ury –   x-  y  
,  dl db 

dr  du  –   (  LATEX ) , ,  
.  

.  clip = boolean ,  
,  boolean = true. 

 LATEX. 
.  

,  LATEX  
, .  

 \mathsurround,  – ,  
,   LATEX .  

. , ,  
, .  

, ,  3 ,  
: 

\mathsurround=3pt 

,  LATEX  
.  equation*.  

 \Aboxed: 

\makeatletter 
\newcommand\Aboxed[1] 
{\@Aboxed#1\enddne} 
{\settowidth 
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\@templ{$\displaystyle#1{}$} 
} 
\setlength\@templ 
{\@templ+\aboxsep+\aboxrule} 
\global\@templ=\@templ\kern\@templ 
& 
\kern-\@templ\boxed{#1#2} 

\makeatother 

 LATEX  \Aboxed : 

\begin{equation*} 
 \Aboxed{&\int\limits_{{\mathbb{R}^\nu} \times {\mathbb{R}^\nu}}  

{\differential{d}{x_2}\{ {H_2},\;{F_2}(t,{x_1},{x_2}|{F_1}(t))\} }=  
\int\limits_{{\mathbb{R}^\nu } \times {\mathbb{R}^\nu }}  
{\differential{d}{x_2} 
\Bigl{{\sum\limits_{i = 1}^2 {\frac{p_i^2}{2} + \Phi ({q_1} - {q_2})} ,}}  
{{F_2}(t,{x_1},{x_2}|{F_1}(t))}\Bigr}} 

\end{equation*} 

: 

22

2 2 2 1 2 1 2 1 2 2 1 2 1
1

d { , ( , , | ( ))} d ( ), ( , , | ( ))
2
i

i

px H F t x x F t x q q F t x x F t  

 1985   BIBTEX  
 LATEX [1-8, 10-12, 14],  

. 
 BIBTEX,  

.  BIBTEX  bst-  [9, 13, 15-
17].  

 footnote ( ), brackets ( ) 
 author-year ( ).  

 footnote ,  
. . 

 brackets  LATEX  
.  brackets  

.  ,   
. , 

. [1]’,   ‘[2] –  …’      ‘…  [3]’. 

,  
. , : 

 [1],  …’ 

: 

 (  [1]),  …’. 

 brackets : \cite. 
,  

, , 
.  

.  
 brackets.  

 author-year,  ( ) : 

 ‘[1]’  ‘( , 1946)’ 
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 author-year . 
 LATEX.  

 LATEX,  author-year,  
.  natbib, .  

,  “ ”,  
 hyperref.  \cite  

\citep  \citet .  
. 
 natbib . 1. 

(\citep[ ][ ]) 
 
 

\citeyearpar 

One of the main problems of mathematical physics is construction 
of equilibrium and non-equilibrium states of infinite particle systems. The 
problem of construction of equilibrium states was reduced to the problem 
of functional analysis of the existence of the solution of the system of 
equations for distribution functions by Russian scientists (in particular 
by M.M. Bogolyubov and B.I. Khacet 1949) and it was completely 
solved by M.M. Bogolyubov, D.Ya. Petrina, B.I. Khacet and D. Ruelle 
(1969, 1971). 

\citep 

States of infinite non-equilibrium particle systems are described by 
infinite sequences of distribution functions defined on the phase space of 
the system and they satisfy the infinite system of integral and differential 
equations known as the BBGKY hierarchy of equations (Bogolyubov 
1946, Petrina, Gerasimenko, Malyshev 2002).  

\citet 
The BBGKY hierarchy of equations was derived in the papers of 

Bogolyubov (1946), Born, Green (1949), Kirkwood (1946), Yvon (1935) 
for the particle system with a smooth interaction potential. 

(\citeauthor…) 
Bogolyubov’s equation has been considered as an abstract evolution 

equation since 1972 (D.Ya. Petrina).  
.1.  natbib 

. , , 
 LATEX,  

 BIBTEX. 
 
1. . .  LATEX / . . . – .: , 2008. 
2. . . TEX  / . . , . . , . . . – .:  « », 

2009. 
3. .  .   LATEX / . .  //  

: , , . – 2013. –  11. 
4. . . LATEX  / . . 
 // : , , . – 2013. –  12. 
5. .  .      LATEX /  .  .   //  

: , , . – 2013. –  13. 
6. . .  LATEX  / . . , . . 

 // :  V .- . ., : , 
2012. 

7. . .  LATEX2  /  .  .  ,  .  .  
. – :  « », 2003. 

8. . . LATEX2 :  / . . , . . . – 
: , 2009. 

9. . .  / . .  
. . . . , . . – .: , 2001. 

10. . .  TEX / . . . . . . . . – :  RDTEX, 1993. 

11. . . LATEX  / . . , . . . – :  
, 2004. 
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12. . .  LATEX / . . . – 3- ., . . – .: , 
2003. 

13. . .  TEX–  / . . , . . . – :  
, 2010. 

14. Goossens M. The LATEX companion / M. Goossens, F. Mittelbach, A. Samarin. – Addison-Wesley, 1994.  

: .  LATEX   LATEX2  /  .  ,  .  ,  .  
. . ., . ., . . . .  

. . – .: , 1999. 
15. Kopka H. Guide to LATEX / H. Kopka, P. Daly. – Addison-Wesley, 2004. 

16. Lamport L. LATEX. A document preparation system, user’s guide and reference manual / L. Lamport. – Addison-
Wesley, 1994. 

17. Spivak M. The joy of TEX. A gourmet guide to typesetting with the AMS-TEX macro package. – American 
mathematical society, Providence, RI, 1990. : .  TEX:  

 AMS-TEX / . . – .: , 1993.  
 

: 
, ,  

. 
, ,  

, .  
. 
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 Microsoft .  

,  
, . 

: Qualcomm, Snapdragon, , . 
 
Zdolbitska N.V., Kalenikov V.S., Shkabura V.I. Mobile technology on laptops. At the end of 2017, Qualcomm, which 

specializes in the development and production of mobile technologies and processors at its annual Conference in conjunction with 
Microsoft presented a concept for their use on a personal computer. This article discusses all of the advantages and disadvantages of 
this concept, the practical application in various spheres of life, as well as budget side of the issue. 

Keywords: Qualcomm, Snapdragon, mobile technology, mobile processors. 
 

. XXI  
. ,  

.   Qualcomm –  
.  2017  Qualcomm  

 Microsoft , 
 LTE  Snapdragon 835 .  
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.  – , ,  
,  « » . ,  

 –  
.  «  

» («Cellular PC»)  Windows 10  
 ARM [1].  

 Qualcomm  
, , , ,  –  
,   3-  

 15- . ,  
 Windows  ARM- .  

 PC  x64.  
. 

,   Always  Connected  PC ( .  
").  LTE ,  

 4G, ,  
. ,  

 Qualcomm,  4G  
,   

Wi-Fi .  
 

,  ASUS ,  Qualcomm Technologies  
 

 Windows  Snapdragon. ASUS NovaGo  
 –  
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 LTE  », – ,  
 ASUS [2].  

, ,  
,  ASUS NovaGo ( .1). 

 

. 1. ASUS NovaGo TP370QL 

 
 HP  Envy  x2,     

,  ASUS. 
.  

 
  1.  

 Qualcomm Snapdragon 835 
 Qualcomm Adreno 540 

’  8192 , LPDDR4x  
 13.3 . 16: 9, 1920 x 1080 . 166  / , 

IPS 
 256 GB NVMe 

 2 x USB 3.1 Gen 1 Type-A 
1 x Audio jack:  /  
1 x Combo Nano SIM  
1 x MicroSD   
1 x HDMI 

 802.11a / b / g / n (a / b / g / n), LTE  
 52 ,   

 ( ): 22 . 
 Microsoft Windows 10 Home 64 Bit 

 HD 720p 
 

ASUS NovaGo  360  
.  1,39  13,3-  Full HD-  
 ASUS  Pen   1024  .   
,  USB 3.1, HDMI  [3]. 

, , ,  
,  Qualcomm Snapdragon 835,  

Qualcomm Adreno 540, 8  LPDDR4x , ,  
.  
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. Snapdragon 835  8 (4 x 2.45 , 4 x 1.9 ),  
 Kryo 280 ( .2). ,  GPU Adreno 540(710MHz), 

 LPDDR4X  10 [4].  

 
,  

,  « »,  
.  Qualcomm  « »  

 PC  x64  Snapdragon 835.  Qualcomm 
:  Always Connected PC  22 

,  13  [5].  
, ,  Snapdragon ,  Qualcomm ,  

 « , » [6].  
 15-  [7].  Always Connected PC  

. ,  
,  ( . 3, .4).  

 
 
 

. 3.  

. 2.  Snapdragon 835 
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. 5.  LTE  NovaGo.  
: Ultrabookreview) 

 ASUS NovaGo  Snapdragon X16,  
 1 ,  

.  LTE . 5. 

, , , 
, .  

 Microsoft ,  
 " "   Windows 10,  ARM- .  

 " "  Windows 10  ARM.  
,   Microsoft.   

,  The Wayback Machine( -
). 

, ARM-  " " . 
, ,  

 win32 / x86 (AMD  Intel),  ARM64. ,  
, , . 

,   Windows 10  ARM  64-  (  
) – . ,  
,   OpenGL  1.1  ,   OpenGL   

. ,  Windows 10 S  
. [8] 

,  YouTube  
 Wi-Fi   14  .  ,   
 CPU Intel.  (Edge)  15 .  

20 ,  Qualcomm  Microsoft, . ,  
. 

, ARM-  Windows 10 ,  
 Windows  Phone,  .  ,   Microsoft,   

 ARM.  

. 4. . 
: Ultrabookreview) 
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.  Qualcomm 
,  Adobe Photoshop  

, ,  
, ,  

. . 

 BUILD  ,  Microsoft   
,   ARM64.  ,   

UWP(Universal Windows Platform)- : ARM, x64  x86.  
 ARM-  Windows  32-  

,  ARM-  32- .  
. ,   

 Always Connected PC. , 
.  ,   ,   

, , .  
, ,  

,  .   
, , , 

.  
, ,  

. .  
 799$  999$.  

Qualcomm  Microsoft  Always 
Connected PC , , .  

 
1. http://webblack.net/snapdragon-pc-navishho-potribni-i-koli-viydut/ 
2. https://4pda.ru/2017/12/07/348503/  
3. https://4pda.ru/2017/12/06/348456/  
4. https://overclockers.ru/lab/show/85279/obzor-soc-qualcomm-snapdragon-835-udachnyj-chip-cherez-raz   
5. https://www.youtube.com/watch?v=yG4izHJwMOo   
6. https://www.youtube.com/watch?v=i-3FjyD7LeA  
7. https://www.youtube.com/watch?v=lA1qGxlaks4  
8. https://www.engadget.com/2018/02/19/microsoft-windows-10-arm-limitations/   

. 6.  Adobe Photoshop 
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.  

.  
: , , ,  

, . 
 
Klekho O.V. Features of the formation of professional competence of future teachers of informatics in elementary school 

in the conditions of a competent approach. The article deals with the problem of formation of professional competence among students 
of the pedagogical college at the lessons on computer science and teaching methods of computer science. The modern approaches to the 
professional training of future teachers of computer science for the new Ukrainian school are revealed, as well as features of the content 
and methods of professional training of students are highlighted. The content of educational disciplines concerning professional 
development of the student's personality is revealed through using the method of discussion discussion of issues. 

Key words: competence, professional competence, competence approach, teacher of computer science in elementary school, 
methods and forms of training. 
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Rubets Anton. Development of the ann complex model for analysis of large amounts of data in real time. A complex 
model of artificial neural network analysis of large amounts of data was considered. It is shown that the model can be based on an 
algorithm of feedforward neural network architecture. A basic procedure for predicting and identifying system problems that arise 
when processing large data sets in real time is defined. The criteria that must be introduced to compare and analyze the 
performance of the neural networks are indicated. Dependences of performance indicators, root-mean-square error and coefficient 
of mixed correlation depending on the training mode and control of the neural network algorithm learning were demonstrated. The 
cross-validation ensemble artifical neural network technique was compared to the classic artificial neural network and modern 
machining learning algorithms. Finally, it was presented algorithm which included the estimation of best-trained cross-validation 
ensemble artificial neural network, which was used for prediction of the time of failure of the system. 

Key words: neural network algorithm, data mining, feedforward neural network, coefficient of mixed correlation, 
randomization. 
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 ,     (6) 

 
    , . 

,  
 

 (TD-VD: Training Dataset - Validation Dataset),  
 (CTCI: Cumulative Target Component 

Influence) . CNCI ,  
 

. ,  CNCI ,  
 [3-5]. . 4-6  

 ( . 4),  ( . 5)  ( . 6)  
 TD-VD  CNCI (95,5%, 99,3%, 99,9%  100%). 

 

 
. 4.  TD-VD. 

 

 
. 5.  TD-VD. 
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ВИМОГИ ДО СТРУКТУРИ ТА ОФОРМЛЕННЯ МАТЕРІАЛУ СТАТЕЙ 

 Наукова стаття обов’язково повинна мати наступні необхідні елементи:  
1) постановка проблеми у загальному вигляді та її зв'язок із важливими науковими чи 

практичними завданнями;  

2) аналіз останніх досліджень і публікацій, в яких започатковано розв'язання даної проблеми і на 
які спирається автор,  

3) виділення невирішених раніше частин загальної проблеми, котрим присвячується означена 

стаття;  
4) формулювання мети дослідження (постановка завдання);  

5) виклад основного матеріалу дослідження з повним обґрунтуванням отриманих наукових 

результатів; висновки з даного дослідження, у тому числі з науковою новизною і  

6) перспективи подальших досліджень у даному напрямку. 
 Статтю можна подавати українською, російською або англійською  мовами. Вона повинна бути набрана 

у текстовому редакторі MS WORD 03/07/10 і надрукована на лазерному або струменевому принтері на 

білих листах формату А4 (297210 мм). Нумерацію сторінок не виконувати. Обсяг статті 5-10 сторінок 

(не менше). 

 Параметри сторінки. Верхнє, нижнє та праве поле –1,5 см, ліве – 2 см. Від краю до верхнього 
колонтитула – 1,25 см, нижнього – 1,25 см. 

 Шапка статті. Індекс УДК, ініціали та прізвища авторів, назва організації та назва статті набираються з 

нового рядка шрифтом Time New Roman Cyr розміром 11 пт з одинарним міжрядковим інтервалом та 
вирівнюються по лівому краю. Назва статті розміщується через один рядок нижче назви організації 

(розмір шрифту 11 пт з напівжирним виділенням та вирівнюванням по центру). 

 Анотації (українською, російською та англійською мовами) повинні містити прізвища та ініціали 
авторів, назву статті та короткий її зміст і розміщуються через один рядок нижче назви статті та 

набираються з абзацного відступу 1 см шрифтом Time New Roman Cyr розміром 9 пт з одинарним 

міжрядковим інтервалом і вирівнюються по ширині. Нижче анотацій обов’язково вказуються ключові 

слова. 
 Основний текст розміщується на через один рядок нижче анотацій, набирається з абзацного відступу 1 

см шрифтом Time New Roman розміром 11 пт з одинарним міжрядковим інтервалом та вирівнюється по 

ширині. 
 Формули набираються у редакторі формул MS WORD (використовувати шрифти: Symbol, Time New 

Roman Cyr; розміри шрифтів: звичайний 12 пт, крупний індекс 7 пт, дрібний індекс 5 пт, крупний символ 

18 пт, дрібний символ 12 пт). Формула вирівнюється по центру і не повинна займати більше 5/6 ширини 
рядка.  

 Ілюстрації, що присутні у статті, необхідно розташовувати у тексті по центру, вирівнюючи підписи по 

центру (Рис. 1. Назва). Другий екземпляр ілюстрації необхідно подати на окремому листі. Ілюстрації 

повинні бути чіткими та контрастними. 
 Таблиці потрібно розташовувати у тексті по центру, причому їх ширина повинна бути на 1 см менша 

ширини рядка. Над таблицею ставиться її порядковий номер і назва (Таблиця 1. Назва) та вирівнюється 

по центру. 
 Посилання на ту чи іншу роботу повинні позначатися в тексті у квадратних дужках за порядковим 

номером у списку літератури в кінці статті; посилання на джерела статистичних даних обов'язкові; 

посилання на публікації дослідників обов'язкові; посилання на підручники, навчальні посібники, газети і 

ненаукові журнали – небажані; посилання на власні публікації допускаються тільки у випадку крайньої 
необхідності; роботи авторів, на прізвища яких є посилання в тексті, мають бути в списку літератури до 

цієї статті. 

 Джерела повинні бути оформленні за ВАК-формою 23 «Приклади оформлення бібліографічного опису у 
списку джерел, який наводять у дисертації, і списку опублікованих робіт, який наводять в авторефераті», 

а їх кількість повинна бути не меншою 10 джерел, що подаються загальним списком в кінці рукопису за 

абеткою через один рядок після тексту статті. 
 До статті обов'язково додається дві рецензії: зовнішня і внутрішня. Редакція залишає за собою право 

направляти статті на додаткову рецензію та відхиляти їх в разі відсутності рецензій. 

 Стаття обов’язково подається на лазерному диску. Її також можна переслати електронною поштою за 

адресою: cit@lntu.edu.ua. 
 В кінці статті обов’язково вказуються ПІБ, посада, науковий ступінь, вчене звання рецензентів статті. 

 Рукописи, що не відповідають вище вказаним вимогам, не розглядаються і до друку не приймаються. 
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Волинський інститут післядипломної педагогічної освіти 

 

ПІДГОТОВКА ВЧИТЕЛІВ ПРОФІЛЬНОЇ ШКОЛИ ДО ВПРОВАДЖЕННЯ 

ІННОВАЦІЙНИХ ПЕДАГОГІЧНИХ ТЕХНОЛОГІЙ 

 
Ткачук Н.M. Підготовка вчителів профільної школи до впровадження інноваційних педагогічних технологій. У 

статті розкрито важливість застосування інноваційних педагогічних технологій для реалізації завдань старшої профільної 
школи. Запропоновано можливості впровадження технологій у навчальний процес шляхом підготовки педагогів в системі 
післядипломної освіти.  

Ключові слова: інновація, технологія, педагогічна технологія, профільна школа, післядипломна педагогічна освіта, 
підготовка педагога. 

 

Ткачук Н.M. Подготовка учителей профильной школы к внедрению инновационных педагогических 

технологий. В статье раскрыта важность применения инновационных педагогических технологий для реализации задач 
старшей профильной школы. Предложены возможности внедрения технологий в учебный процесс путем подготовки педагогов 
в системе последипломного образования.  

Ключевые слова: инновация, технология, педагогическая технология, профильная школа, последипломное 
педагогическое образование, подготовка педагога. 

 
Tkachuk N.M. Teacher training specialized schools to implement innovative pedagogical technologies. The article 

considers the importance of the application of innovative pedagogical technologies for implementation of tasks of the senior professional 
schools. The proposed introduction of technology into the learning process through the training of teachers in the system of postgraduate 
education 

Keywords: innovation, technology, educational technology, professional school, post-graduate pedagogical education, training 
teacher. 

 

Постановка наукової проблеми. Впровадження профільного навчання старшокласників як 

одного з етапів реформування освітньої галузі зумовлює пошук нових підходів до організації навчання в 

старшій школі.  

............................. 

................. ............ 

............................. 

Аналіз досліджень. Питанням підготовки вчителів до професійної діяльності в умовах 
профільного навчання присвятили свої дослідження     

............................. 

............................. 

.............................       

 

Виклад основного матеріалу й обґрунтування отриманих результатів дослідження. Перш 

ніж розглянути питання підготовки педагогів в процесі підвищення кваліфікації до впровадження 
інноваційних педагогічних технологій, уточнимо ключові поняття «інновація» та «педагогічна 

технологія».  

............................. 

............................. 

............................. 

Висновки та перспективи подальшого дослідження. Таким чином, одним з найважливіших 
стратегічних завдань на сьогоднішньому етапі  модернізації післядипломної педагогічної освіти є 

забезпечення якості підготовки фахівців на рівні міжнародних стандартів. ............................. 

............................. 

............................. 
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Довідки з питань публікації та прийому матеріалів у науковий журнал «Комп’ютерно-

інтегровані технології: освіта, наука, виробництво» можна отримати у редактора-коректора – Мельник 

Катерини Вікторівни за тел. (0332) 74-61-15, або (050)-916-00-81. 

 

Адреса: 43018, м. Луцьк, вул. Львівська, 75, ауд. 141  

Автор статті отримує 1 примірник збірника. Вартість друку однієї сторінки становить 40 – грн.(для 
працівників Луцького НТУ), 50 грн – для інших ВУЗів. 
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МФО 820172 

Код ЄДРПОУ 05477296 
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