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A METHOD OF NETWORK RESOURCE ALLOCATION IN THE NETWORKS 
SUPPORTING NFV TECHNOLOGY 

 
Hassan Mohamed Muhi-Aldeen, Tkachova O. B. A Method of Network resource allocation in the Networks 

supporting NFV technology. Typical problems of modern telecommunication networks development were analyzed. New 
method of telecommunication network resources relocation and virtualization was proposed and got mathematical simulation. 
Developed algorithm takes into account relocation and performance of physical node parameters which are requested to provide 
the services with the required quality of service level. It was noted that the main advantage of the proposed method is the 
generation a set of paths to the physical nodes located in the same local area as a degrading service. The experiment results have 
shown that the total cost of migration could be reduced for the scheme that includes developed algorithms. 

Keywords: telecommunication networks, virtualization, NFV Infrastructure, virtual node, resources allocation, objective 
function, ETSI. 
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Introduction. The development of modern telecommunication networks is fraught with a number 
of difficulties: the increase in the volume and the expansion of the functionality of the services provided 
entails complicating the management mechanisms and increasing the requirements for the equipment of 
the network infrastructure [1]. Thus, a number of tasks of the session and application layers are 
superimposed on the network equipment of the transport and data link layer [2, 3], as well as the need to 
support a number of additional protocols responsible for managing the transmitted information. The 
current situation leads either to an increase in the cost of the network infrastructure, or to the occurrence 
of overloads in the network and, as a result, to a decrease in the quality of the provided services. The level 
of virtualization is a set of abstractions: virtual machines with different operating systems (OS) and 
applications and storage centers. They provide the formation and provision of services to end users. 

The creation and implementation of networks supporting Network Function Virtualization (NFV) 
is one of the most promising ways to solve the problem of improving the quality of services. Due to the 
fact that NFV [2,3] technology allows the software to implement a wide range of functions and services, 
which are currently provided only by network equipment implemented as hardware (firewalls, edge 
routers, switches, access servers and others), in the form of open source software. Thus, with the use of 
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NFV technology, any type of service can be quickly implemented and provided to the customers in 
required time and quality terms. 

As the popularity of NFV grows, the complexity of their management systems also increases. For 
example, incorrect resources allocation in the network supporting NFV may result in irrational use and 
the accuracy of the following problems:  

 disbalanced resources distribution/unloading between logical fragments networks in case the 
intensity of requests for services is low. The disbalance of resources distribution leads to an unjustified 
increase in the financial costs of supporting both the virtual environment and the physical network lied in 
the basement; 

 potential overload in those areas of the network where the intensity of requests for services is 
high, which leads to the occurrence of failures and denials of access, and, consequently, the reduction in 
reliability entails the imposition of penalties. 

To eliminate the above disadvantages, the mechanisms of dynamic redistribution of network 
resources or migration of virtual nodes. However, when developing such mechanisms, several difficulties 
arise related to the unreasonably high cost of accurately calculating the load intensity, the distribution of 
requests for virtual network resources, and the level of popularity of the services provided [4, 5].  

Lots of work on the development of methods for redistributing network resources is based on the 
distribution of virtual resources, where the objective function are minimizing bandwidth in the 
communication channels [6], increasing the level of availability by reserving resources [7] or expensive 
self-organizing network [8]. The application of approaches [6-8] allows to adapt well enough to network 
overloads, but it does not allow to estimate the cost of this adaptation - the cost of redistribution of 
resources, which in some cases leads to inefficient use of resources. Thus, the development of an 
algorithm that reacts responsibly to the deterioration of service quality in multiservice networks 
supporting NFV technology, as well as the cost of the process of reallocation of network resources, is an 
actual task. 

Planning and allocation of resources in the networks supporting NFV technology. Accordance 
to the ETSI recommendations [9, 10], the architecture of the networks supporting Network Function 
Virtualization technology includes three main components: physical nodes (resources), virtual nodes 
(resources)   (NFV MANO).  The block diagram of  
the architecture of the network supporting network functions virtualization is shown in Fig. 1.  

For a correct cooperation between the physical and virtual components of a network infrastructure 
component responsible MANO. According to the specifications and recommendations of ETSI [25], the 
main purpose of the MANO system is to manage the processes of providing services to end users: the 
MANO  system  coordinates  all  actions  of  the  NFV  infrastructure  equipment,  including  the  search  and  
allocation of network resources required for the formation and provision of services, as well as support 
and monitoring of the services condition throughout the life cycle. 

The NFV Infrastructure (NFVI) is a single platform for processing, storing and transferring data, 
which is realized through the interaction of physical and virtual network resources. Physical resources of 
NFVI include server hardware, switching and routing equipment, data storage systems and 
communication channels. The well-coordinated interaction of these components ensures the correct data 
transfer from the end user to the computing elements, and vice versa.   

The level of virtualization is a set of abstractions: virtual machines with different operating systems 
(OS) and applications and storage centers. It is provide the formation and provision of services to end 
users. 

Usually the allocate of additional resources both virtual and physical is required during the services 
provision process. In this case, the lack of physical resources leads to the limitation of virtual resources 
and, as a consequence, degradation of the quality of services running on virtual nodes. The different 
mechanisms are implemented with the aim to maintain requested quality of service [4-8], that allow to 
increase network performance due to forwarding service to the less loaded physical node [7], minimize 
the required bandwidth [6] during migration process, increase availability due to resources redundancy 
[8]. The existing algorithms for redistribution of network resources have a common significant drawback 
- the adoption of a management solution based on statistical data, which does not allow to evaluate the 
current interaction of network resources.  
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Fig.1. 

In order to describe the interaction of network components in the development of the migration 
algorithm, it was suggesting to use a model approach [11]. The physical infrastructure of a multiservice 
network is represented by an oriented graph: 

 
( , )s s sG N E ,                                                             (1) 

 
where 

sN  is the set of network nodes, 1 2 3{ , , ,... )s s s sn n n N ,  

sE  is the set of links between nodes 1 2 3{ , , ,... )s s s sl l l E .  
The virtual network architecture worked over physical architecture also can be represented by 

oriented graph (fig. 1):  
 

( , )v v vG N E ,                                                              (2) 
 

where 

vN  is the set of virtual nodes realized over physical nodes, 1 2 3{ , , ,... )v v v vn n n N ,  

vE  is the set of links between virtual nodes, 1 2 3{ , , ,... )v v v vl l l E . Each virtual node  

,{ )v s vn v N  is characterized by performance, each arc is characterized by bandwidth capacity ( )
vl

a t .  
In RFC 7149 [12], IETF P1903.3 [13], ETSI GS NFV 002 [14] proposed to provide analysis and 

further evaluation the set of network characteristics with aim to provide the complex estimation of service 
provision quality. Proposed to analyses the following network characteristics: 

 cost of service provision c(s); 
 response time t(s);  
 reliability r(s); 
 availability a(s).  

In general, the value of chosen network characteristics t(s), r(s), a(s) can characterize by complex 
indicator. The value of complex indicator depends on as well as performance both physical and virtual 
nodes and bandwidth ability. The complex performance and bandwidth can characterize by the following 
equation: 

 
( ) ( ) ( );

( ) min( ( ), ( )),
s s

s v

s n v

s l l

p t p t p t

Th t Th t Th t
                                                (3) 

 
where 

( )
snp t  is performance of physical node in the time t , 

( )
svp t  is performance of virtual node in the time t .  

Virtual node performance always depends on physical node performance ( ) ( )
s sv np t p t .  
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( )
sl

Th t is an available bandwidth of physical channel in the time t ,  

( )
vl

Th t  is in available bandwidth in the time t . Bandwidth of virtual channel always depends on 

bandwidth of physical channel ( )
sl

Th t  and cannot bigger that ( )
sl

Th t : ( ) ( ),
v sl lTh t Th t  

In case of the physical node is not able to provide necessary for the effective operation of virtual 
resources performance and, as result, the required level of quality cannot be provided the mechanisms 
resource allocation are activated. 

Reallocation of resources is carried out by migrating the virtual node from original physical node to 
another, less-loaded, physical node. Proposed method of resources relocation based on the analysis of the 
current performance of physical nodes and cost of migration.  

The result of the functioning of the algorithm is a set of physical nodes with the required level of 
performance, the cost of migration for which is the smallest.  

The objective function Q ()  of proposed method can be characterized by the following 
formalization: 

 

s tot v CP
Q( p ,C ( n )) min ,                                              (4) 

where 
sp  is the performance,  

sc  is the cost of migration,  

P  the management rules and policies. 
In the analyzed case the optimization task can be reduced to the search of minimum value of the 

total cost of network resources reallocation - min( ( ))tot vC n  
The total cost of resources reallocation includes the following components: 
- the “deploying” cost. The “deploying” cost is the cost of the degradation service implementation 

on another physical environment. The “deploying” cost includes the cost of service downtime during the 
selection of alternative physical nodes and preparation for implementation, ( )reloc vC n ; 

- the cost of connection maintaining or migration cost. The cost of connection maintaining is the 
cost of service movements between new physical environment and environment where degradation 
service located. The cost of connection maintaining includes the cost bandwidth reservation and support 
of requested performance, ( )mig vC n . 

The total resources allocation cost can be characterized by the following equation: 
 

r r r
v vs

s v rLv

r r
tot v suspend v n N L

l l M
C ( n ) ( n ) p ( t ) C( M ( n )) C( M ( l ) ) ,         (5) 

where 
 ( )r

sn
p t  is the alternative physical node corresponded to the QoS requirements; 

 ( ( )r
v

r
N

C M n  is the “deploying cost”;  

( ( )r
v

r
L

C M l  is the migration cost. 

The migration cost of includes the cost of allocating / reserving the bandwidth required for 
migration. The migration cost can be determine by the following equation: 

( )

( ) ( ) min r
vr

s mig v

mig v s l
l p n

C n C l Th ,                                         (7) 

 
where 

r

s mig vl p ( n )  is the route for migration of degradation service to the new physical node. 
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The total migration cost includes the cost of reallocation of resources and direct cost of migration: 
 

( ) ( ) ( )tot v reloc v mig vC n C n C n .                                 (8) 
 
The main aim of proposed algorithm of resources allocation is the find out such the rought 

r

s mig vl p ( n )  for migration  that has minimum total component of the cost of redistribution is minimized 

( ) mintot vC n  
To archive the aim the following steps are proposed: 
- the definition of virtual nodes set, the migration of which is necessary – nodes with the  load 

constantly increasing, and productivity, with increasing load, decreases (as a rule, there is a decrease in 
the physical node); 

- the definition of the set of  most suitable for migration physical nodes, which are located in one 
zone with a degrading service. As such nodes are the most tolerant to crashes and overloads; 

- searching the routes allowed to ensure the lowest cost and final choice of nodes for migration. the 
algorithm should effectively map nodes and links to achieve the minimum goal of redistribution and 
migration; 

- ( )reloc vC n  and ( )mig vC n  calculation. 
A pseudo-code describing the behavior of the developed algorithm can be represented as follows: 
 
Reallocate(nv, min(Ctot(nv))) 
ReallocationResult failure 
Remap tot(nv)  
Search neartnrv 
if neartnv is less than required then 
  for all ns  near nv(degrad)  
     do map nv in ns 
     for all lv  Snv do 
     re-map virtual node to physical node 
   end for 
if Ns mapping succeeds then 
ReallocationResult success 
if Creloc(Ns) < Creloc(Ns+i)  then 
    do route nv(degrad) in Ns 
    for all lv  Es  Ev do 
       do route nv in ns 
       for all lv  Snv do 
route virtual link ls onto a substrate path  using shortest path 

algorithm 
       end if 
      end if 
     end if 
end for 
if ReallocationResult = Success then 
Add Creloc(nv) + Cmig(nv) to Ctot(nv)  
end if 
end if 
return ReallocationResult 
 
Evaluation of the proposed method of resources allocation  
 
 Mininet network emulator was used [15] to simulate activities of the fragment of network 

supporting NFV technology. The topology of the experimental fragment of the network is shown in Fig. 
2. 
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Fig. 2. Fragment of the experimental network 

 
During theexperiment the following well-known algorithms has been used: RSforEVN [8], 

DVNMA_NS [16] and proposed algorithm. 
 The following metrics has been used for experimental results evaluation: 
- the “deploying” cost ( )reloc vC n ; 

- the migration cost ( )mig vC n . 
The following data has been used as an input data: 
- the threshold of physical node performance– 80%; 
- bandwidth threshold – 1,2 Mbps; 
- response time threshold –  350 ms; 
- maximum data value  is allowed in case of migration – 780 b. 
 Experimental result is provided in the Table 1. 

Table 1. 
Experimental result 

The “deploying” cost ( )reloc vC n  
RSforEVN DVNMA_NS Proposed algorithm 

77 450 97 
The cost of migration ( )mig vC n  

RSforEVN DVNMA_NS Proposed algorithm 
126 457 115 

 
 As the results of the experiment show, the cost of the planned reallocation of the resources of the 

developed algorithm is not significantly inferior to the cost of RSforEVN, but 4.5 times less than the cost 
of DVNMA_NS, and when estimating the cost of migration, it is minimal. The main advantage of the 
developed algorithm is the choice of the nearest alternative physical nodes, the performance of which 
does not exceed the specified limit, which allows to significantly reduce the cost of migration. 

 Conclusion. The method of network resources relocation in networks supporting network 
function virtualization is proposed in the work. The proposed algorithm takes into account such network 
parameters as a cost of resources relocation and performance of physical node requested to provide the 
services with the required QoS level. The main advantage of the proposed method is the generation a set 
of paths to the physical nodes located in the same local area as a degrading service.  

The model includes two stages: generation the set of paths based on the criteria (2)-(4) and 
calculation of migration cost for each paths (5)-(8).  
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 The experiment results show the total cost of migration is reduced in the case of using proposed 
algorithms. 
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Melnyk V.M., Melnyk K.V., Bahnyuk N.V., Pyshuk Y.S. Modeling of the copying overheads reduction based on 

TCP protocols during message exchange. The extension of the traditional socket interface is simplified for messaging based on 
TCP/IP protocols with using a new mechanism for finding the messages instead of receiving them at  the set  queue.  Finding a 
message through a TCP socket allows the user to receive the expected message by skipping the order of the previous packets in 
the connection turn. By using the messaging search procedure, the user program can view the TCP socket as a list of messages 
that can be received or deleted with their data not just from the socket top, but from any arbitrary position in the queue. The 
simulated search mechanism allows you to bypass the operation of unwanted data copying into the library buffer before it is 
received and further displaying in the socket buffer. The interface for socket search messages can be used on the basis of the 
Linux kernel, and the results of an experimental verification can be obtained by using a set of simple micro-benchmark method.  

Keywords: TCP/IP network interface, socket, message search, copying procedure, receiving time 
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Naumenko T. A. Non-server technology (Functions as a Service) to create cloud-based micro-service applications. 

In the article, the author make a detailed analysis of the necessity and relevance of using non-server technologies, namely in the 
form of "Function as a service". The use of Web services and containers for cloud-based service-oriented applications is 
explored. 
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Popeliaiev D. P. Fog computing as an intermediate computing layer between IoT and Cloud. Annotation. The 

paper describes the provisions of the fog computing in the IOT and Cloud computing environment. The motivational reasons are 
shown for the creation and implementation of Fog computing as an intermediate computing layer; a high-level description of the 
internal structure and organization of a fog layer is made; the prerequisites for the formation of boundary calculations are shown; 
namely, the functional components of the IoT and their distribution on the physical computational layers; as well as IoT system 
specifications requiring an additional computing layer. Thus, to provide the necessary services and achieve the necessary 
scalability, the level of fog has a modular organization and is distributed geographically, and its interfaces are configured to 
communicate in a heterogeneous environment with various protocols of wireless networks, platforms and architectures of the 
IoTsensor layer. 

Key word. Fog computing, edge computing, Internet of Things, Cloud computing, middleware, perception layer, 
distributed computing, heterogeneous protocols. 
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networks for solving handwritten number recognition problems are investigated. A neural network configuration is proposed, 
which allows achieving a high recognition efficiency with low learning time. The results of experimental studies of this network 
configuration to solving the problem of recognizing handwritten numbers in the MNIST dataset are presented. 
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I. Andrushchak, Yu. Matviyiv, M. Poteychuk, O. Sivakovskaya, V. Martsenyuk. Features and prospects of 

outsourcing in the field of information technologies.  This article will consider the world market of information technologies, 
its brand, geographic, commodity structure and main development directions, as well as the outsourcing market as a driver for the 
development of IT services. The most popular IT outsourcing services are highlighted. Identified and described the main criteria 
by which you can create a classification of the provided IT-service. 

Key words: outsourcing, information technologies (IT), information services. 
 
Formulation of  the problem. The rapid development of computer technologies and their active 

implementation in all spheres of human activity not only facilitated the solution of many problems, but 
also entailed a number of difficulties. The sphere of computer technologies is one of the most complex 
branches  of  science  and  at  the  same  time,  one  of  the  most  necessary  at  the  present  stage  of  the  
development of society. No organization or enterprise can do without a computer and connect to a global 
network, which entails the need for competent specialists who can ensure the uninterrupted operation of 
the computer system of the enterprise. The presence in the staff of a personal IT specialist raises a number 
of constant financial costs, which are not budgeted by every company. At the same time, mostly large 
enterprises and corporations require daily monitoring of the overall operation of the computer system. In 
small organizations and enterprises, there is usually no need for a permanent IT specialist. Therefore, IT 
outsourcing is the optimal option for efficient operation of the enterprise. 

Setting up tasks. IT outsourcing companies choose when they need to reduce their own non-core 
from the point of view of the core business IT staff. Also, the company may be moved by the desire to 
reduce the number of contracts with different contractors, for example, for the supply of various 
equipment (with each supplier its contract), the organization of telephony, the Internet, etc. If the 
enterprise chooses a complex IT outsourcing, then a lot of contracts can replace the relationship with the 
only contractor. In addition, literate specialists in the regions are clearly not enough, therefore it is rather 
difficult and expensive to form your own IT team. Using the model of outsourcing, the enterprise 
transfers responsibility for ensuring the quality of the transferred processes to an external provider, while 
the responsibility for forming the parameters determining the quality of the process lies with the 
enterprise  itself.  These  parameters  must  be  fixed  in  the  SLA  and  controlled  by  the  IT  service  of  the  
enterprise-customer. This is true, except when it comes to outsourcing business processes. In this case, 
the responsibility for implementing the business process lies entirely with the external provider. The 
advantage of outsourcing is the better and less expensive execution of the transferred function. 

External providers of IT outsourcing services work exclusively in the field of information 
technology and, due to narrow professional specialization, provide high-quality services, the cost of 
which is lower than the cost of using their own IT services. The IT outsourcer has a lot of experience in 
solving various problems that he faced with his clients. That is, there is a base of problem situations and 
methods for their possible solutions. In addition, the outsourcing company takes on the implementation of 
processes that divert people and resources from performing the basic functions. Thanks to IT outsourcing, 
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the company can significantly reduce the cost of owning its own information system. Thanks to IT 
outsourcing, it is possible to optimize the distribution of all company assets. At the same time, the 
contract concluded with the IT outsourcing company is a reliable guarantee that the computer system will 
function properly, and all the problems will be eliminated promptly. In addition, all new hardware and 
software components will be implemented competently and qualitatively. Due to the fact that the world 
around us is unstable, and the reaction to various business signals should be lightning fast - IT 
outsourcing has become quite popular. This type of outsourcing is very popular today among quite young 
companies that are actively developing, and who do not have the desire to expand their own staff of IT 
specialists [1]. 

Basic material presentation. Outsourcing in the field of information technology has existed in 
one form or another for several decades. Unlike some other management trends, the concept of 
subcontracting functions in the field of information technology to external service providers has passed 
the test of time. Outsourcing of services in the field of information technology has become a 
complementary to the generally accepted method. Undoubtedly, in some circumstances outsourcing 
causes damage and is more expensive than anticipated. It also leads to a reduction in morale and the 
disenchantment of those information technology professionals who had to oppose their desire to transfer 
to a new employer. Nevertheless, the outsourcing market continues to grow rapidly, currently supported 
by the economic downturn, which has caused many companies to start looking for ways to cut costs [2]. 

Although some suggest that the end of the era of general outsourcing agreements in the field of 
information technology (contracts that cover more than 80 percent of the organization's IT activities) is 
close, there is little evidence of this. Press reports on new major agreements or the expansion of contracts 
continue to appear regularly. Meanwhile, the outsourcing industry is developing, offering at the present 
time many different types of service providers capable of meeting a wide range of information technology 
requirements or specialized niche requirements, as well as providing a combination of business processes 
and supporting IT systems. The growth of the Internet and the increase in the availability of broadband 
connections open new ways of providing services.  

The high demand for IT services is connected, on the one hand, with the rapid popularization of 
information systems in the enterprises of medium and even small businesses, as well as the unprecedented 
progress of e-commerce and the Internet as a whole. In addition, the transfer of functions of IT-services to 
special organizations is beneficial to the business. First, it allows to save considerably (according to 
Garner Group, the reduction of indirect costs in the transition to outsourcing is about 30%). And 
secondly, IT-specializing companies are able to provide high quality of their services, unlike one or two 
employees in the state. The term "outsourcing" (external-source-using) uses an external source / resource) 
provides an enterprise on a contractual basis with a number of certain business processes or production 
functions for the service of another company specializing in the relevant field. That is, it is a contractual 
relationship between legal entities and individuals to perform functions that are not within the scope of 
the main lines of business. For example, IT outsourcing (from English IT-outsourcing) is one of the most 
developed and in demand today. This is the transfer of the function of providing the IT infrastructure of 
an enterprise or organization (the uninterrupted operation of computers, networks, etc.) of a company that 
specializes specifically in subscriber servicing of specific enterprises and provides for a staff of narrow 
highly qualified specialists [3]. 

For small and medium-sized businesses, as for small organizations, IT support is necessary, but 
irregular, so IT outsourcing is the optimal solution for the effective operation of the company. IT 
outsourcing - the transfer of all works in the field of information technology of another organization 
under a contract. You can transfer to the company server maintenance, site and application support, repair 
of personal computers in the office, etc. Simply put, this form of cooperation is the provision of labor 
resources to the second enterprise to solve ordinary problems. 

The  main  task  of  IT  outsourcing  is  to  support  and  further  develop  the  IT  infrastructure  of  the  
organization. Now every second company needs IT services, and the spectrum of work for different 
organizations is radically different [4]. 

The advantages of IT outsourcing (English, IT-outsourcing) are undeniable. Unlike standard and 
now generally accepted one-time IT support services or services, IT outsourcing works on a contractual 
basis  for  a  period  of  time  set  by  both  parties.  This  secures  certain  responsibilities  on  both  sides  and  
guarantees the quality of the functions performed. Before concluding the contract, the specialists of the 
outsourcing company conduct an audit of the IT infrastructure of the enterprise, identify vulnerabilities 
and main directions of development in accordance with the specialization of the enterprise or 
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organization. Based on the results of this diagnosis, a contract is drawn up, the main points in which are 
determined by the client. The company-outsourcer offers the client its work strategy and options for its 
implementation. Thus, the customer gets a full picture of the IT infrastructure of his company and can 
independently determine which segments he would like to pay close attention to, which, according to the 
IT  outsourcing  policy,  is  fixed  in  the  contract.  Depending  on  the  complexity  of  the  company's  IT  
infrastructure, the number of scheduled visits is determined to continuously monitor all segments: from 
monitoring the overall operation of the system to correcting local problems, such as cable damage, 
dustiness of equipment, etc. In addition to scheduled visits, IT support from the outsourcing company is a 
quick solution to unexpected problems, such as a malfunction of office equipment or a malfunctioning 
network. Such issues are resolved either remotely, or by the specialist's departure to the site, which is also 
stipulated in the contract. Another advantage of IT outsourcing is the definition of the list of serviced 
segments, or services. According to the contract, it is possible to transfer the outsourcing functions of the 
maintenance function from the maintenance of networks to the refilling of cartridges and the repair of 
office equipment. At the same time, large enterprises prefer to share the functions of IT-support between 
different companies-outsourcers, in particular monitoring and maintenance of specific software, it is 
preferable to instruct a developer more competent in the features of his product [5]. 

Another advantage of IT outsourcing is the provision of uninterrupted operation of a whole staff 
of specialists. That is, regardless of the time of the day, calendar holidays or weather conditions, the 
customer is guaranteed the provision of a qualified specialist to solve the problems encountered. At the 
same time, an important advantage is that, according to the contract, the outsourcing company constantly 
diagnoses the operation of the company's IT infrastructure and eliminates the problem. The specialist 
already knows all the features of the system, which significantly reduces the time spent troubleshooting 
and helps to prevent them from appearing in the company. further. 

Despite the fact that IT outsourcing can take a variety of forms, there are three main ones: 
- resource outsourcing. In our country, this type of IT outsourcing is more common today. With 

this  option,  the client  uses and manages external  IT resources.  However,  he carries  all  the risks that  are  
associated with the result of his activities. 

- functional outsourcing. With this option, the outsourcing company transfers the functions. The 
responsibility of the service provider, as well as the criteria for its operation in this case are stipulated in 
the agreement. Such criteria may include: the speed of response to various incidents, the frequency of 
prevention, the recovery time after the failures, etc. 

- strategic outsourcing. In this case, a complete transfer to a complex IT outsourcing of the entire 
IT infrastructure of the enterprise is carried out. 

For most enterprises, the main argument for applying to IT outsourcing is budget saving. The 
hiring of a full-time IT specialist requires a separate workplace, the fulfillment of financial obligations 
provided for by law and the provision of a social package, which includes both compulsory paid leave 
and sick leave. This is quite costly for many enterprises. Since problems with the operation of the IT 
infrastructure can occur at different intervals. Problems can arise or extremely rarely, or require constant 
support of a specialist, while he may be absent due to leave or illness. While the outsourcing company 
undertakes to provide competent professionals regardless of external circumstances. Another item of 
expenditure may be the training of an IT specialist. Computer technologies do not stand still and are in 
constant development. It is almost impossible to keep track of all innovations to one specialist, while IT 
outsourcing policy is based on constant improvement. Outsourcing companies are interested in the 
continuous improvement of the qualifications of their employees in different areas of IT technologies [6]. 

Involvement of outside support is most often needed for: 
- the development of the infrastructure of the enterprise without distracting the staff from ordinary 

projects. 
- reducing costs for maintenance of office equipment and other tasks in 2-3 times. 
- improving the efficiency of performing a number of tasks in the field of support of information 

technologies in the enterprise. 
- Increase the level of responsibility of employees for the current state of servers, infrastructure, 

office equipment. 
Also IT outsourcing helps to reduce the cost of maintaining the infrastructure by 30-50%. For 

example, it is not profitable for a company to hire a full-time system administrator, because it will often 
hurt, work long, or vice versa - do it too quickly, and therefore most of the working time will not do 
anything. 
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We will admit, in office there are only 5 computers and 20 units of office equipment. To handle at 
every failure to the masters or to the service centers is also unprofitable - private masters take expensive, 
service  centers  repair  a  long  time.  The  best  way  is  to  hire  an  incoming  system  administrator  from  a  
company that provides IT outsourcing: it will monitor the operation of office equipment remotely, and 
periodically  come  for  physical  service.  The  firm  will  pay  him  less  than  a  full-time  employee,  while  
forgetting about expensive repairs. 

Applying more and more in the work of information technology companies leads to the fact that 
firms try to use the labor of the most qualified personnel. At the same time, technology is increasingly 
dependent on the human factor, and therefore does not require constant intervention in its work. Servicing 
computers and repairing equipment are increasingly outsourced to almost every company in every 
country. Many executives believe that it is undesirable to give out to IT-outsourcing important projects 
with high expected returns. Some believe that it is better to entrust them to full-time specialists. It is not 
recommended to outsource the maintenance of rare CRM and profile software developed by another 
team. To transfer ordinary tasks to outsourcing did not bring additional problems, carefully choose a legal 
entity.  Pay attention to reviews -  look for  them on the Internet  in  profile  forums,  thematic  sites,  special  
resources.  Pay  special  attention  to  official  letters  of  thanks  sent  from  partners  -  the  more  of  them,  the  
better [7]. 

Statistics show that at the moment IT outsourcing is at the stage of active development. More and 
more companies and organizations are turning to IT outsourcing companies. As the transfer of functions 
of IT infrastructure maintenance to highly focused specialists significantly increases the efficiency of the 
enterprise as a whole. This makes it possible to concentrate precisely on the directions in which the 
company specializes. Nevertheless, the market of IT services in our country is gaining momentum every 
year. More and more entrepreneurs and even large firms prefer external contractors. Today, the 
dependence of business on IT is extremely high. Modern technologies and solutions allow not only to 
maintain and accelerate existing business processes, but to change the very model of the company's 
activity on the market, to open new lines of business. The best option for an actively developing business 
is cooperation with experienced IT outsourcers [8]. 

Conclusion 
Nevertheless, the market of IT services in our country is gaining momentum every year. More 

and more entrepreneurs and even large firms prefer external contractors. After all, it saves not only 
material resources, but also strength and time. The IT services market is gradually migrating towards the 
model of integrated outsourcing. The new model puts new tasks before all participants of the process, 
requires new competences from them, and for today not all companies are ready for it. But hardly anyone 
can argue that speed and flexibility are key factors in the success of modern business. Complex IT 
outsourcing is a way to provide them. 

Therefore, in our opinion, the transition to a new model of obtaining IT services is inevitable. 
And this is facilitated by positive examples, which are becoming more common on the market. All these 
and many other problems can be solved by using IT outsourcing services, which can provide high-quality 
modern IT services. Thanks to IT outsourcing, the management of a firm or an enterprise will be able to 
get rid of worries about eliminating technical problems. Exactly qualitative outsourcing in Ukraine can 
guarantee you prompt response to all arising calls and requests of clients. 
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Bunke O.S. Information tools for automating business processes of industrial enterprises. The research paper 
investigates and identifies information tools for automating business processes of industrial enterprises. It is shown that the most 
attractive information tool for automating business processes of industrial enterprises is ERP-systems, which will allow reducing 
financial expenses for IT-support. The choice of information tools for the complex automation of business processes of industrial 
enterprises should be determined by many indicators, but the main, universal criterion, is undoubtedly economic feasibility. 
Therefore, before purchasing information tools for automating the business processes of industrial enterprises, it is necessary to 
determine the costs, revenues and the effectiveness of the implementation of such tools. 

Key words: automation, business processes, information tools. 
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Golovachuk I.P., Velychko V.L. Development of the construction units for demonstration 3d-holographic 

projections. The article analyzes the current state of development in the field of holographic images. Examples of their use in 
world practice are given. A description of the design of the installation for displaying 3D holographic images is executed. 
Recommendations for implementation of research results in the educational process are presented. 

Key words: projective hologram, holographic 3D pyramid, reflection of light 
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Grinyuk S., Miskevich O.I. Technological tone of the tachnitsyu oblepochki of the superconducting of the bearings in 

the avtomatizovyh systhem.  The article deals with the main directions of study of accuracy in the processing of surfaces of roller  
bearings using automated systems and estimation of the static error of the workpiece. 

Keywords: automated system, accuracy, error, bearings, process. 
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 c  o oc  po  i  
co o ep a ac op . 

a c  o po i, ac op  e  
e po a a ic : 

1                                           (1) 

e  – ic  o po i; 
 – a ic ; 

C – c a apa ep a ( ic  e  c epc a); 
P = b – oe  pi ; 

 – a c a pi ; 
b – a pi o ap . 

pe oc oc i pa  c ap eo , 
opc ic a i , o c po po ec oo po . a 

a  ic a  po ec  o po  po po a  .  .  po  [1].  a  
ep  po  i oc . 

 oc  a oc oc i ci  po a a : 

 =  + c +  

o  ,  e   –  a  o po ;  ,  c,   – o , 
o a o . ic , o po eci op , 

e pa . 
a poe o- ic  po pa  po po a . A. opo , [3] pa  

ic opi  i  o oc o pa i pe . 
, op epe ic  o epia  

oc i  a opo epe ia po po eci . 
a po pa o-a i i  po ,  o 

epe o , e ic  o po .  
i o pe  c , o a  c .  

po pa pa ac i op , o i : eo a 
ic epc a ( 1), ic  pi o i  ( 2), i op  

 ( 3), i op  c  ( 4), ic epc a ( 5), 
o i c i c i . 

a c ap i c ,  e  c – 
pa a c a c : 

 
2 2 2

1 2 3( ) ( )     (2) 
 

- i , o epi ip ic ep oc i epia i ( 1), 
ic ip  ( 2), epia i ( 3). 

i eo o pa po a: o e, pi ocepi e, 
cepi e i aco e.  o  i pi ocepi po  pa  i  

 ( c ),  o  a  o po a  o  po a   p  
oco oc  i ic o  po ip o-c i op , o a ic i 
apa ep . apa ep po a oc i c ac po oc i a 
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e 6  - a ipoc o e .  o po i a i, o opc oc i 
epe  i i o a o o , ipoc o e a e 
pa , o a a o . 

a, a pa  (3),  co op i. a 
eo op pe  pi  po ipi  o  i i, o  
pec ,  i  i  c ac  c ap  o po  i  c  
epe ac  50-70%. 

i  op opc  c  pi  c  4  
oc i (3).  c  pi  c po  i , 

aca, a o, i  i ep , a op a .  
pa ia pa o po ip a epe a po a  
epe epe i  o  c i o i e ic : 

5 3 3 2 2 2 2

2
1 2

1 2
3 3 2

xP P L x x L x xy x x L x
EI L EI L L
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 / 2x L  3 3
1 2/ / 1/ 96y PL EI PL EI ,  

e  - oop a o epe , po ; I1, I2 -  i ep  
a;  - epe a c a. 

opa ac a ic  o po  c  ic , a , o 
, c e e 20% ia pa . 

a , pa pa  (4)  
oc ic  po pa epe  i, i .  

 po i [6] po  po pa  o pe  c  i ac a ac i 
 c ap i. Po pa po pa ac : o po a  
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d =0,002 ; d =0; 8d =0; pi o  o po ; opc ic epe  
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, o  e ep  o po i. Pe  a o 
oc i o po , o 97%  c ap op  o po i 

a op i;  o po i a c  85% 
. Po ic  pe , o  e ep  

ap  o po i  (11-13  )  opi ,  o  e  
pa  a i oc i o po .  a  o  pe  

, o oc i o po poc oc e  
i o po , i  c o 40%. 

po ec  p  ic oc po eci  pi  
: ao e po  i pi co ic oc i pi epe a po  
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o ep a a o po ep ap; co  c pi  o po o 
epia  i c ; co a ic  i a a pi ; ep  (po pi ) c  
po pa  e ep a ep  (  4-5 pa e,  

pe ep i  12-15 pa e, i). 
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Dudnik V. Y. Automation of anaphora solution in the system of analysis of natural text for the Ukrainian 

language.  In the article, the authors make a detailed analysis of modern methods of studying the problem of the anaphora 
solution in systems of analysis of texts from the Ukrainian language. The authors focus on the fact that in connection with the 
increase in the volume of information accessible to people, information search, information retrieval, machine search plays an 
important role. But, despite the practical significance of this topic, there is not much that is needed for scientists, automated 
systems for analyzing texts from the Ukrainian language, and they are significantly inferior to the quality of manual work of 
linguists.  Thus,  there is  a need to build new or improve existing analysis systems in order to effectively address the issues of 
anaphora in Ukrainian language texts. An anaphora must be understood as a certain relation of the dependence of the value of 
one language expression from another, that is, not a repetition of the expression in the whole, but only a simplified form that 
occurs in the text that was given earlier in the required language expression, is quite logical and easy to read by the reader. The 
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questions of the construction of models and methods for the intellectual processing of natural language texts based on the use of 
automated systems are discussed. The general introduction to the linguistic perspective, the description of the essence of the 
problem and the analytical apparatus used in modern theories for its study are offered. The article illustrates the ways of 
interdisciplinary interaction between philosophers, programmers, logicians, and linguists within the framework of modern 
tendencies in the study of the Ukrainian language. The analysis of literary sources, which widely covers the issues of automation 
of linguistic processes and basic approaches when choosing the method of research, is an anaphora of natural language texts. In 
the process of intellectual activity, linguists improve existing methods, technical means for automation and processing of text 
data. For this reason, there is a need for the study of existing systems for processing text arrays and the construction of 
constructive algorithms, extensions based on combined analysis methods. 

Keywords: ukrainian language, linguistics, anaphora, semantic analysis, morphological analysis, relations, automated 
systems, algorithm. 
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Zhurilo A. G., Sivak E. M. Geometric construction when performing sections and sections in axonometric 

projections.The article describes the basic provisions for the implementation of sections and sections in axonometric projections 
according to the requirements of ESCD. The reasons for the difference between the angle of inclination of the dashed lines in 
axonometric projections and similar in orthogonal projections are explained. The practical application of sections and sections in 
axonometric projections is shown. Examples of the application of hatching in the drawing. 

Key words: axonometry, ESKD, hatching, incision, practical  use. 
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communication technologies in the study of physics. The article analyzes the advantages of training in physics with the use of 
information and communication technologies in comparison with traditional ones. Different forms of computer use in the 
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 Zaiats V.M., Zaiats .M., Moshynskyi V.S., Rozankivskyi I.V. System approach to bilding models for intelligent 
processing of data in eco-information systems. A systematic approach to the construction of models for the intellectual 
processing of data in eco-information systems is proposed.. The expediency of using declarative programming languages for the 
processing of statistical information is substantiated. 
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Kostiuchko S.M. Parametric sensitivity model of nonlinear systems. This paper presents a method for investigating 

the parametric sensitivity of nonlinear systems. The calculation is made by methods of the electromagnetic circles theory. State 
equations are recorded in a normal Cauchy form. The necessity of introducing a matrix of auxiliary variables is considered. The 
apparatus of the nonlinear differential equations general theory is used. Time space methods are used. 

Key words: mathematical model, nonlinear system, parametric sensitivity, matrix. 
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Labzhynskiy  V.  A. Forecasting the status of complex technical systems through the neural networks of 

deep learning. Nowadays artificial neural network model predictive control is widely used in the area of automatic control. 
There was performed systematic analysis of different cases of application of model predictive control. We analyzed a control 
scheme for the multi-variable nonlinear steel pickling process, multi-joint robotic manipulator with a cubic trajectory and random 
disturbances, robust control of a pH neutralization process, nonlinear model predictive controller applied to a pheutralization 
process, etc. It was shown that the appearance of external disturbances and internal system parameter variations affect the 
prediction system output by inducing steady state error. To overcome the problem was proposed to use deep neural network 
model predictive controller system. To provide the convergence of the adaptive process during artificial neural weights 
coefficients network updating there was used Lyapunov stability theory. Lyapunov stability theory algorithm allows to update the 
control signal of the predictive controller model. It was proposed to linearize the neural model locally by Taylor series and use of 
the Lyapunov function that depends on the square norm of the tracking error. Updating of the weights of the artificial neural 
network up to the procedure provide convergence of the neural weights. Deep neural network predictor should be linearized 
during updating stage which allows achieving the local stability of the process around the current operating point. Also resources 
of the  deep neural network  could be used to express nonlinear systems. There was exploited the approximation ability of deep 
artificial neural network which allowed to establish robustness to internal system variations and external disturbances. 
Development of update laws of the artificial neural network weights helped to stabilize training process up to the Lyapunov 
criteria. By ensuring of the satisfactory identification of the unknown system process, which have to be analyzed and predicted 
by applying Lyapunov criteria it was calculated the update control signal. The procedure was performed by analyzing of the error 
between the output of the deep artificial neural network and the desired output which should be converged to zero value 
according to Lyapunov stability theory. There were shown simulation results for two satisfactory cases of model approbation for 
nonlinear MIMO system. 

Keywords: model predictive control, artificial neural network model, deep learning, Lyapunov stability criteria, 
nonlinear autoregressive exogenous modeling. 
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Valeriy Lishchyn , Nataliia Lishchyna, Yuliya Povstyana, Andrii Yashchuk. Prospects for the introduction of 

LMS system based on the information technology platform Moodle in the educational process of the Department of 
Computer Technologies. The article examines the main characteristics, principles of work and the experience of the excellence 
of training management systems on the example of the Moodle platform. Describes the functional capabilities of the LMS system 
of the department of computer technology for teachers and students. The prospects for its implementation are determined both for 
the support of traditional training and the creation of independent distance courses. 

Keywords: learning management system, LMS, Moodle, distance education, learning environment. 
 

.  
,  

. , .  
 – ,  

. 
,  

, .  
. ,  

. 
,  

,  
. , ,  

,  
, . , 

, ,  
 

.  
,  

.  
 

 web- ,  
,  

, . 
 

 – , , 
 

.  
. , 



 " : , , " 
, 2018.  33 

 

 
© ., ., ., . 

105 

,  ,   
, . 

. ,  
       

,     
,    .  

      
,     

.         
,     

.    ,  
      

. 
. , . , . ,  

 ( )  
,  .   

,  – ,  
 – . 

.  
, , , , 

,  
.  

. . 
.  

. 
 LMS  

,    
. 

.  
, , 

, - , .  
, ,  
.  

, . 
,  

.  
,  

.  
, -

, ,  
.  

. 
   LMS   LCMS.  

, , 
.  

.  
,  

,  , ,  
. 

 
.  Moodle.  

, ,  
, ,  [2]. 

Moodle  web- ,  nternet.   
, . 

, ,  



 " : , , " 
, 2018.  33 

 

 
© ., ., ., . 

106 

: ,  
, . Moodle  

,  PHP,  SQL. 
 Moodle :  (  

, ;  ( , 
, , )  «24  7»; 

;  
; ;  

, , ;  
; [1]. 

:  
;  ( ,  

;  ( , , , 
)  .doc, .odt, .html, .pdf, ,  

;  
; ; ; 

; ,  
;  

 
. 

 Moodle  
, , ,  

. Moodle  
, ,  

, , Wiki, .,  
, .  

,  
[3]. 

, .  LMS 
Moodle  ,   

. , .  
,  Hostinger.  

.  ,  .   
 url- .  LMS  

moodlelntu.xyz. .  
, . 

, , , , .  
 « »  « »,  

».  ,  
,  

. ,  
. , ,  

. , , .  
. 

 
, , . ,  

, . .  
, , , , .  

 Moodle ,   
.  

.  –  
.  

.  
 

.  « »,  
, . 



 " : , , " 
, 2018.  33 

 

 
© ., ., ., . 

107 

 
, , , , 

, .  
 LMS Moodle,  

,  
, . , 

 – , ,  
. 

,  
.  ,   –  

, .   –  
, ,  – ,  

 Moodle. ,  
, ,  – . 

:  
 

.  –   
. ,  

,  «  
 0,05 ...( , , 

)».  (  
) ,  «  

 95%». ,  
 

 0,05, , ,  
 95%,  

,  «  (  
)  (  95% ...)  

». 
, : 

 – 11 ,  – 12 .   
, ,  

.  (L=4):  10  
12 ,  7  9,  4  6,  3.  

 ( ,  ,  )   –  1,  2,  3   4.  ,  ,  
, ,  

. ,  
,  

. 
 

 1  
 

 

 
 

 
.)11 

 
 

 
 

.)12 

 
 

 
.) 

 
 

 ( .) 

 0 0 0 0 
  1 2 0 0 
  6 6 7 6 

  4 4 4 6 
 

.  
 ( . 1).  



 " : , , " 
, 2018.  33 

 

 
© ., ., ., . 

108 

 
 1 –  (  %)  

 
 

 1  
.  

 ( .2). 

 
 2 –  (  %)  

, , 
 

. 
 ( . 3).  

 
 3 –  (  %)  

 
 

 
.  

. 



 " : , , " 
, 2018.  33 

 

 
© ., ., ., . 

109 

,  
. 

 a = 0,05, ,  
, ,  «  

 0,05».  
, ,  

 
95%». 

.  
, . 

, ,  
, ,  

. : , 
, , , . ,  

, ,  
. 

. ,  online-  
.  

 
,  

, . 
, , ,  

,  
.  

, . 
 Moodle , 

,  
. 

 
1. Features [ ] // Moodle.org. – 2017. – : 

https://docs.moodle.org/34/en/Features (6.12.2017) 
2. Moodle  [ ]  //   –  .  –  2017.  –  :  

https://uk.wikipedia.org/wiki/Moodle (21.11.2017). 
3. .  moodle  / 

. . // . – 2013. – . 1–6. 
  



 " : , , "  
, 2018.  33 

 

 
© ., ., . 

110 

 602.1:519.85:53.082.9:616-07 
. 1, . 2, . 3 

1 ,  
2 . , 

, , .  
3 , , .  

 
 

  
 

. , . , .  
  

. ,  
, , ,  

.  
.  

: , , ,  
,  

 
. , . , .  

 
. , 

, ,  
, .  

. 
: , , ,  

,  
 

V.P. Martsenyuk, A.S. Sverstiuk, I.E. Andrushchak Mathematical modeling of biosensor and immunosensory 
information systems In the article static and dynamic mathematical models of biosensory and immunosensory information 
systems are considered. The static model of the optical biosensor, dynamic models for determination of glucose level, for 
optimization of biosensor development, biosensor model in cylindrical coordinates, based on the use of Michaelis-Menten 
kinetics is proposed. A model of the immunosensor in the form of lattice partial differential equations with delay was developed. 

Keywords: biosensor, immunosensor, lattice differential equations, delayed differential equations, partial differential 
equations 
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Naydonov I. Model of voice interaction of the driver in the systems of dispatching control over the movement of 

vehicles. In the work, a model of driver voice interaction in the systems of dispatching control over the movement of vehicles has 
been proposed and developed. The reflex pattern of recognition is built by analogy with the structure of the conditioned reflex, in 
which there are selectors, the central component and effectors, and is coupled with the idea of using the scenario tree, because the 
scenarios also consist of reactions, and the reaction (or command) becomes the unit of modeling which can be taken into account 
by an automated route calculation system. As a result, a complete scenario tree of all distribution stages “depot - road - delivery 
point” was proposed, indicating contexts and including possible reactions to them, that is, there is a reaction to each designated 
context indicated in brackets in the scenario tree. 

Key words: voice interaction model, scenario tree, dispatch control, distribution, depot, road, point of delivery. 
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Pronina  O.  I. Model of service presentation in the context of individual customer needs. This paper describes the 

model of the formation of the order, which includes information about the client, the performers and the service he provides. A 
service presentation model has been created, the process of selecting the optimal service at the client's request, which can be 
single-stage or n-stage, is described. Analyzed the main input variables describing the service, found terms that can be used in the 
simulation. 
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I.A.Chyb, E.K. Nazirov, T.A. Nazirova The instrumental partitions of the region by acoustic signals from 

the zone of the most advanced situation. The aim of the article is to study promising directions and technologies for re-
cording acoustic signals from emergency situations and their implementation in the client subsystem. The purpose of the work is 
achieved by developing scientific and technical bases for the technical implementation of a comprehensive within Ukraine moni-
toring, prevention and liquidation system of natural and man-made emergency situations and ensuring environmental safety. The 
article is devoted to the problem of emergencies prevention using modern methods of analysis of acoustic data. Emergencies 
arise in the conditions of extraordinary situations and management in emergency situations characterized by the need for work in 
the absence of information, the high rate of change in the situation, the need for operational formation of the most effective solu-
tions, which have high efficiency, which imposes requirements to minimize the time and losses in the elimination of emergency 
situations. 

Keywords: emergency situation, coverage, automated system, acoustic signals, emergency, potentially dangerous ob-
ject, notification systems, civil protection of the population, informing. 
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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. 

 

Кошти можна перерахувати на рахунок:  
 

Луцький національний технічний університет 

43018 м.Луцьк, вул..Львівська, 75 

р/р 31251222217820 
банкДКСУ м.Київ, 

МФО 820172 

Код ЄДРПОУ 05477296 
 

З призначенням платежу: «За інформаційно-аналітичне забезпечення видання «Комп’ютерно-

інтегровані технології: освіта, наука, виробництво» від _______(ПІБ)» 
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