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CONCEPT AND SECURITY TECHNOLOGY COMPUTER NETWORKS 
 

I.Ye.Andrushchak, I.V.Androshchuk. Concept and security technology computer networks. In  this  paper,  a  
review of the history of the formation of the issue of technology and the concept of security of computer networks, current state 
and prospects of development of methods and tools for security in networks. Highlight key aspects of building planes and the use 
of technology in modern security systems of computer networks. Highlighted key issues, normative and technical security of 
computer networks.  

Keywords: Computer network, content filtering, information security, integrated content filtering system, model 
receiving content. 
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Security Information Network Protection includes hardware, software, data and personnel. 

Network security consists of the provisions and policies adopted by the network administrator to prevent 
and monitor unauthorized access, misuse, modification or denial of the computer network and available 
resources. Network security includes permission to access the data network that is provided by the 
network administrator. Users choose or are assigned their ID and password or other authentication 
information, allowing them to access the information and applications within their authority. 

Network security includes a variety of computer networks, both public and private, which are 
used in the daily workplace for transactions and relationships between enterprises, government agencies 
and individuals. Networks can be private, such as inside a company or open to the public. Network 
security is involved in organizations, enterprises and other types of institutions. The most common and 
easy way to protect network resources is to give them a unique name and corresponding password [1]. 

At a time when computer systems are the foundation of security of entire countries and databases 
- the main capital of many companies, virus protection stands next to general issues of economic security 
as the country as a whole and individual institutions and organizations. Especially this problem for 
institutions and businesses that deal with sensitive data about customers. Theft, destruction, distortion of 
information, failure and rejection computer systems - the problems that carry the viruses and virus 
programs. 

Threats to information security can be divided into two types: threats that are random (their 
source may be unintentional errors in software, failure of hardware, incorrect user actions) and threats 
intended that, unlike random, pursuing the goal causing intentional damage information system, data 
theft, damage to natural or legal persons. 

Network security starts with authentication usually involves a username and password. If you 
need only one piece of authentication (username), it is called single-factor authentication. With two-factor 
authentication, the user still has to use a security token or 'key' credit card or mobile phone at contol 
authentication, the user must use a fingerprint scan or take retina. 

After authentication, firewall provides access to network users. For detection and suppression 
action malware using antivirus software or intrusion prevention systems (IPS). 

The connection between two computers using network can be encrypted to preserve 
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confidentiality. 
Data protection is one of the main problems of computer networks as an advantage network 

access to shared data and devices, and this leads to the possibility of unauthorized access to data. 
Data security is to protect network resources from destruction and protect data from accidental or 

intentional disclosure, as well as the unlawful changes. 
Designed to ensure the security of the network administrator. In large networks this purpose there 

are special positions (security officers). To ensure data security developed multilevel system of 
protection: 

- built-in protection - software and system (passwords, permissions); 
- physical protection - locks, door security, alarm; 
- administrative control - arrangements, orders administration; 
- legislation and social environment - the laws of copyright and property rights, intolerance of 

software piracy. 
US Department of Defense in the book "Computer Security Evaluation Criteria" (Orange Book), 

has identified seven levels of security and computer network systems. This development became common 
in the world to classify the security of the system. , The following levels of protection [3]: 

- D – the level of minimum protection (Minimal Protection). Restricted systems at other levels do 
not guarantee the required level of security; 

-  1 – level of protection selective (Discretionary Protection). Allows users to apply access 
restrictions to protect private information; 

- 2 – controlled level of access (Controlled Access Protection). Includes requirements Level C1, 
and the protection of the registration process in the system records events protection, resource isolation 
different processes; 

- 1 – protection by category (Labeled Protection). By requirements of C2 added ability to 
protect individual files, records in the files, and other objects of special security tags stored together with 
these objects. It is believed that such protection can overcome well-trained hacker as a normal user - no; 

- 2 – Structured protection level (Structured Protection). By B1 level requirements attached full 
protection  of  all  system resources  directly  or  indirectly  available  to  the  user.  It  is  believed  that  hackers  
can not penetrate the system with such protection; 

-  3  –  Domain  level  security  (Security  Domains).  For  the  demands  of  B2  is  added  to  a  clear  
specification of users who are prohibited access to certain resources, fuller sign of potentially dangerous 
events. It is believed that even experienced programmers unable to overcome the system with this level of 
security; 

-  1 – verified level of development (Verified Design). Full protection. Specified and verifiable 
mechanisms for protection. It is believed that in the system with this level of protection without 
permission can not penetrate no. 

Some systems (like banking or tax) need not user identification and individual. Distinguishes 
several ways such identification. 

For personal physical characteristics (biometrics). Remove fingerprint or hand geometry, retina, 
pupil, facial features, and then analyzed. Alternatively, the system offers again a number of randomly 
selected words and analyzes the features of voice. 

For a subject that person-to-user to carry. This can be the subject of a special badge, magnetic 
card code. This method is cheap but unreliable, the subject can be faked, steal, etc. [5]. 

For that person must know or remember. We must remember the password or correctly answer a 
series of questions. This method is the cheapest and most common, but unreliable (password can be 
selected answers guess). 

Safety is ensured by the use of a network the right to access, authentication and registration of 
connections. 

The identification process is called user authentication. Standard authentication method - using a 
user  name  and  password  as  the  previous  pair  of  identifiers  is  intended  that  the  user  must  enter  at  the  
request system for obtaining access to network resources. In this, the most simple form of authentication 
user ID and password are transmitted over the network in clear text (ie not encrypted). The process of 
authentication - comparing pairs identifiers transmitted with the records of the table located on the server 
- is performed according to the protocol for authentication password (Password Authentication Protocol, 
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PAP). Recordings are stored encrypted, unlike couples identifiers transmitted and this is a weakness of 
this method of authentication. 

A more advanced challenge-response system operates according to the authentication protocol for 
establishing communication with the (Challenge Handshake Authentication Protocol, CHAP). Under this 
protocol, agent authentication (software located on the server) sends the user to a key by which that 
encrypts your username and password and sends this information back to the server. Authorization - the 
process of providing the user the right access to the system in which a user name and password assigned 
to him are recorded in a special table systems [7]. 

Widespread system that provides a high level of protection for authentication, challenge-response 
system, which uses a smart card. 

Control attempts to access the network, you can easily determine whether an unauthorized user 
was trying to sneak in, and see if you forgot your password anyone of staff. 

Blocking access. In many organizations as user IDs cited their initials and surname. Attackers try 
to sneak in, it was enough to know the following. Software developers have created a program block 
access  to  the  system.  Often  software  that  performs  blocking  access  allows  you  to  specify  another  
threshold, this threshold is determined by the time during which the system will be locked. 

An important concept of data protection issues in the networks is recognition. 
Recognition - a guarantee that information (package) came from a legitimate source rightful 

recipient. 
Indeed, one of the most common practices malicious networks are packet sniffing and substitute 

their own or directing them to another destination. Therefore, all modern network protocols are usually 
equipped with means of recognition. One of the mechanisms of recognition packages are hotel and 
destination of the same pseudorandom number generator. Each package indicate random number which is 
compared with the same number of the recipient. 

A similar task performs electronic signature - a sequence of bytes that form special algorithms 
and whose authenticity can be verified. 

To recognize use separate servers that issue electronic certificates. Servers used in the 
certification of sufficiently powerful operating systems. 

One of the most prominent solutions is the system of centralized recognition Kerberos (it is 
implemented by programming and is compatible with all types of systems. System works in client-server 
paradigm. It consists of client software, deployed on workstations, users, and server applications. There 
are three types of server programs: recognition server, the server permits and server administration. In the 
process  of  recognition  of  the  client  involved  in  the  first  two  of  these  servers.  Each  server  has  a  scope  
defined by the content of its database of users). 

To measure recognition accuracy using two indicators: the percentage of false identification 
(False Acceptance Rate (FAR)) and the percentage of false recognition (False Rejection Rate (FRR)). 

The  original  meaning  of  the  firewall  (firewall)  -  a  wall  in  a  building  made  of  fire-resistant  and  
non-flammable  material  that  can  prevent  the  spread  of  fire.  In  computer  network  firewall  -  a  computer  
with a software system which is installed on the network edge and allow that only authorized packets in a 
certain way. [6] 

Most firewalls to protect internal corporate network from attacks from external networks. 
However, they can be used to filter the output information, limiting user access internal network outside. 

Sometimes firewall functions in complex systems distributed among their own firewalls and 
servers intermediaries. The firewall protects the network from external influence. It filters link layer 
frames, recognizes the session that opens external user. Intermediary server controls and limits the output 
of internal user outside, and often his representative.  

Features intermediary server, hiding internal addresses of stations, handing out the entire network 
as a computer server address; caching popular web-pages, files, so users do not have to turn to the 
external network. Popular information server updates automatically defined intervals. 

Firewalls use different filtering algorithms, they have different degrees of protection and cost. To 
classify firewalls describe their work using a reference model OSI. 

There are: 
- Firewalls filtering packets (packet filtering firewall; operate at the data link, network levels); 
- Locks the session level (circuit level gateway; working on session level, recognize the session); 
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- Application level gateways (application level gateway; filtered information for applications); 
- Expert-level firewalls (stateful inspection farewall; perform the functions of firewalls all lower 

levels). 
Typically, the higher the level of the firewall, the more protection it provides.  
Firewall packet filtering work with hardware or software router. They analyze the content of IP-

packet header and based on the information they have and their rules table and decide about the passage 
of the package or its rejection. Often the information for which decide to pass the package is its complete 
address information, information about protocol and application port numbers recipient and sender. If the 
package  does  not  meet  any  of  the  rules,  the  rule  "default".  It  often  rejects  the  package.  The  specific  
configuration depends on the rules of politics. Firewalls generate small delay transmitting messages. 
Often filtering packets in routers integrate. However, the level of protection in such firewalls insignificant 
- the attacker may substitute the IP address [9]. 

Gateways of the session participants recognize the session. Verification procedures performed 
only at the beginning of the session. After the client and server authenticity is confirmed, a gateway 
simply copies packets without performing filtering. Gateways of the session supported operating table 
sessions and when the session ends, destroying an entry. Copying packages carry out a special program, 
called channel-mediators (pipe proxies). Gateways of the session can perform the function of an 
intermediary server which displays the internal LAN addresses into one (actually for firewall). For 
packets coming in the opposite direction, reverse operation is performed. Consequently, network address 
space reserved - external user sees internal addresses. However, such gateways do not provide sufficient 
protection and is usually not a separate product, supplying them with gateways of applications. 

Penetration testing (penetration testing, pentest - tests to overcome the defense) - a detailed 
analysis of networks and systems in terms of a potential attacker. The essence of the test is sanctioned 
attempt to circumvent existing remedies complex information system. During testing plays the role of 
attacker specialist who must determine the level of protection, identify vulnerabilities, identify the most 
likely way of hacking and determine how well the detection and protection of information systems 
against attacks on the company. Penetration test allows you to get an objective assessment of how easily 
access corporate network resources and the company's website, how and through which vulnerability. 
Penetration test is to simulate the actions of the attacker on the entry into the information system and 
allows you to identify most vulnerabilities on the network. Penetration test is carried out to obtain an 
independent assessment of the security of their corporate networks. 

The goal of penetration testing is to identify weaknesses in the protection of IP and, if possible, 
and corresponds to the wishes of the customer, to make a show evil. 

The main objective of penetration testing, simulating the action completely attacker to carry out 
an attack on the Web server, application server, or database, personnel, corporate network. Penetration 
testing can be performed as a part of auditing for compliance, as well as independent work. 

Penetration test - a method of evaluating the security of a computer system or network by partial 
simulation for external intruders from penetration into it (which means no authorized access to the 
system) and internal attackers (who have a certain level of authorized access). This process involves an 
active analysis of the system to identify any potential vulnerability that may result from improper system 
configuration, known and unknown defects of hardware and software or operational lag in procedural or 
technical countermeasures. This test is done from a position of a potential attacker and can involve active 
use of vulnerabilities. 

Security problems that have been identified during the penetration test, presented to the owner of 
the system. Effective Penetration Test combine this information with accurate assessment of the potential 
impact on the organization and outline the boundaries of technical and procedural countermeasures to 
reduce risks. 

Testing is about a variation of things in the software and its surroundings, which can be changed 
by varying them, and seeing how the software responds. The aim is to ensure that the software performs 
safely and securely at reasonable or even unreasonable production scenarios. Thus, the most fundamental 
is planning a test that can be done to understand what can be changed and how that change should be 
organized to test. In terms of safety, the environment, user input, and internal data and logic are the main 
places where such changes might reveal safety problems, which consist of files, applications, system 
resources,  and  other  local  or  network  resources.  Any  of  them  can  be  the  starting  point  of  attack.  User  
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input that comes from outside (usually unreliable) persons analyzed and used software. Internal data and 
logic stored internally as well as variables and logical ways that a number of potential transfers.  

Penetration test is useful for several reasons: 
-   determine the possibility of a particular set of attacks; 
- identify vulnerabilities of highest risk resulting from the combination of lower risk 

vulnerabilities used in sequence. 
By applying special programs correspond intermediary. They can perform filtering level 

applications. Each application can have its mediator. In contrast agents in the session-level gateways, 
intermediaries of applications analyze packets at applications. For example, the mediator can use FTP to 
ban the use of teams put to prohibit transfer of information to your server [7]. 

Firewalls expert level combine features of all previous systems. They perform packet filtering 
link-level gateways recognize the session as the session level and are able to analyze and filter packets on 
the basis of applications. Unlike firewalls of applications that actually transmit information between two 
transmission links dissolved client-gateway and gateway external computer and cause a significant delay 
in transmitting information, expert level firewalls establishing a direct link between the identified client 
and server. For flow filtration using custom templates, heuristic rules relative to standards other methods 
from the arsenal of expert systems. Firewalls expert level provide the highest level of protection and 
higher performance options. 

Protecting  the  network  using  firewalls.  The  firewall  is  usually  set  between  the  router  and  the  
network that protects, and a computer with two network adapters. One adapter is connected to the hub so-
called  demilitarized  network  (DMZ),  the  other  -  to  the  hub  network,  which  is  protected.  A  firewall  
typically connect to through it passed all traffic "Internet - a network that protects". It is important to note 
that since access to DMZ-concentrator are just a router and firewall, all data exchange with the Internet is 
through the firewall [10]. 

The proxy service is a mediator between the host, the host service, and service and most used 
protocols such as FTP, Telnet. The firewall processes connection requests, meaning that it functions as a 
proxy service. Many proxy service allow you to use FTP or disable specific FTP-command. 

Firewall software is made, check the contents of the package, perform proxy services, encryption, 
authentication and generate alerts. To check suspicious traffic (such as repeated attempts to connect to the 
network) analyzes the contents of packets with the same IP-address of the destination. Further action 
depends on the firewall configuration, or deny any further suspicious packages or situation reported 
firewall administrator. 
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Bahniuk N.V., Melnyk V.M., Kazmirchuk O.V. Analysis and comparison capabilities for developing web resources 

means PHP-Laravel framework and CMS WordPress. In the article the analysis and comparison of two websites developed 
on CMS WordPress and PHP framework Laravel. The main criteria for comparison, the speed of page loading, unloading 
performance ads, a website development structure system, security system. 
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Bahniuk N.V., Melnyk K.V., Mykhailutsa P.S. Modern technologies of dynamic web page design. This article 

provides an overview of the evolution of the principles of building web pages, and provides a method of development using 
scripting languages, as well as research principles of the dynamic changes in the properties of different objects during its active 
operation. 

Keywords: translation, dynamic, design, parallax, web pages, cms, framework, javascript. 
 

.  
.  

 
 30 . ,  

.  
: 

- ; 
- , , ; 
-  « » , , ; 
- . 

 JavaScript,  
 DOM 

. 
.  

 web  
 

 web . 
 web . 

 web  
,  

.  
,  

 (HTML, XHTML, DHTML) ( . 1).  
.  

),  
.  
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. 1.  

 
-

,   
,  

,  
. , , 

PHP .  
, ,  

 [1].  

 
. 2. ,  

 
 

   « »,   
,  –  

CMS ,  Framework  ( ).  
, 

.   
. , 

 WordPress,  PHP,  
,  JavaScript, 

 AngularJS, , ,  
 JavaScript.  CMS  2. ,  

 YII  2,   PHP   Python:  Django,  Flask,  
Tornado. ,  Framework,  3.  
CMS,   Framework   

,  –  
[2].  

,  
 HTML5. ,  « »  

, , 
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 Flash  ,   
.   

, ,  YouTube,  
 HTML . ,  Amazon, Google, Cisco  

. , Amazon  
,  

HTML5. 

 
. 3.  Web ,  Framework 

 
. 
,  

.  
 ( ),  

,  « », 
.  – 

.  
 Parallax.  

,  4. 

 
. 4.  Parallax 
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.   
 

.  
 5.  

 
. 5.  

 90-  
. , , 

 CSS.   
, . ,  4  

 4  HTML : 
<main>  
   <section id="slide-1" class="homeSlide"> 
      <div class="bcg"> 
         <div class="hsContainer"> 
            <div class="hsContent"> 
               <h2> ...</h2> 
            </div> 
         </div> 
      </div> 
   </section>  
   <section id="slide-2" class="homeSlide"> 
      <div class="bcg"> 
         <div class="hsContainer"> 
            <div class="hsContent"> 
               <h2> …</h2> 
            </div> 
         </div> 
      </div> 
   </section>  
   <section id="slide-3" class="homeSlide"> 
      <div class="bcg"> 
         <div class="hsContainer"> 
            <div class="hsContent"> 
               <h2>  Parallax …</h2> 
            </div> 
         </div> 
      </div> 
   </section> 
   <section id="slide-4" class="homeSlide"> 
      <div class="bcg"> 
         <div class="hsContainer"> 
            <div class="hsContent"> 
               <h2> .</h2> 
            </div> 
         </div> 
      </div> 
   </section>  
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</main> 
, ,  

, ,  
: 
<section id="slide-1" class="homeSlide"> 
   <div class="bcg" 
        data-center="background-position: 50% 0px;" 
        data-top-bottom="background-position: 50% -100px;" 
        data-anchor-target="#slide-1"> 
      <div class="hsContainer"> 
         <div class="hsContent" 
              data-center="bottom: 200px; opacity: 1" 
              data-top="bottom: 1200px; opacity: 0" 
              data-anchor-target="#slide-1 h2"> 
            <h2> ...</h2> 
         </div> 
      </div> 
   </div> 
</section>  

,  
 data-attributes.  

.  data-
attributes, [3]: 

/^data(?:-(_\w+))?(?:-?(-?\d*\.?\d+p?))? (?:-
?(start|end|top|center|bottom))?(?:-?(top|center|bottom))?$/; 

 data-center  data-top-bottom  
 100 , . 

 data-top  
data-anchor-target, , . 

, ,  
, , ,  

[4]: 
begin: function() {return 0;}; 
end: function() {return 1;}; 
 

: 
linear: function(p) {return p;}; 
 

: 
quadratic: function(p) {return p * p;}; 
 

: 
cubic: function(p) {return p * p * p;}; 
 

: 
swing: function(p) {return (-Math.cos(p * Math.PI) / 2) + 0.5;}; 
 

: 
sqrt: function(p) {return Math.sqrt(p);}; 
 
outCubic: function(p) {return (Math.pow((p - 1), 3) + 1);}; 
 
bounce: function(p) { 
   var a; 
   if(p <= 0.5083) { 
      a = 3; 
   } else if(p <= 0.8489) { 
      a = 9; 
   } else if(p <= 0.96208) { 
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      a = 27; 
   } else if(p <= 0.99981) { 
      a = 91; 
   } else { 
      return 1; 
   } 
   return 1 - Math.abs(3 * Math.cos(p * a * 1.028) / a); 
} 

 – . 
 

. ,  
,  

. 
 

 
. ,  

, ,  
.  ,   Parallax   

.  
.  

, , -
. ,  Parallax  

, ,  
.  

 CMS  Framework.  
,  

. 
,   JavaScript   Parallax,  

,  
. 

 
1. Jon Duckett “HTML and CSS: Design and Build Websites” - John Wiley & Sons, U.S.A,  9, 3, Nov 2011.   
2. Dr. Andy Williams “Wordpress for Beginners 2017: A Visual Step-by-Step Guide to Mastering Wordpress”, Kindle 

Edition, Dec 2016. 
3. Douglas Crockford “JavaScript: The Good Parts” – Wilmington, DE, U.S.A May 2014 
4. Ved Antani. " Mastering JavaScript". Packt Publishing Ltd. Birmingham UK, Jan 2016. 
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 004.056 
., , .,  

 
 

 
 

 
., .  

. , 
,  

. 
: , , , , . 

 
., .  

.  
, ,  

. 
: , , ,  

, . 
 
Bezkorovaina Y.M., Skalova V.A. The review of existing standards for the development of secure information 

systems. The article examines the current standards for the development of secure information systems based on a standard that 
combines existing standards and measures that are proposed to implement in the development of secure information systems. 

Keywords: security, standards, software development, information system, security. 
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 [10].  

:  
;  

;  ;   
 

[10]. 
.  

 - , ,  
 [4], ,  
. 

,  ,   
 ISO 12207 [5]. :  

, , ;  
: , , 

 [5].  
 [4]  

.   1  ,   
. 

. 1.  
 

.  
,  .   

 19.201-78 « . » [3, . 43-44; 8]  
ASE « »  ISO/IEC 15408 [6].  

,   
. 

.  
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.  
, ,  

;  
, . 

 
; ,  

 
.  

, . 
 

 19.402-78 « » [3, . 51-52; 8]  19.404-79 «  
. » [3, . 56-57; 8]  ISO/IEC 

15408 [6] :  
 AOV.FSP « »; 
 AOV.TOS « »; 
 AOV.ARC « ».  

. : 
,  

, 
;  

,  ( ) ,  
  

;  
;  

 
, ,  

, .  
 

. 
 

 ISO/IEC 15408 [6] : 
 ALC.TAT « »;  
 ALC_CMC « »; 
 ALC.CMS « ». 

. : 
; ; ;  

.  
: ;  

,   ; ; 
, ; , 

,  
,  

; ,  
; ;  

; . 
,  

. 
 

ISO/IEC 15408 [6] :  
 ATE_COV « »;  
 ATE_OPT « »; 
 ATE_FUN « »; 
 AVA_VAN « ». 
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.  
: ,  

, ;  
. , ,  

, . 
 

,  
,  —  

 19.101-78. « . » [3, . 18-
20; 8]  ISO/IEC 15408 [6] : 

 ALC_DEL « »; 
 ACD.OPE « »; 
 AGO.PRE « ». 

.  
:  

; .  
 

.  
 
 

.  
. 

 
, ;  

;  
;  

; ,  
;  

, ,  
 —  ISO/IEC 15408 

[6] :  
 ALC.FLR « »; 
 ALC.TAT « »; 
 ALC.CMC « »; 
 ALC.CMS « ».  

.  
:  

;  
. 

:  
,  

; ,  
;  

 
,  ISO 

10007:2005 « . » [9], 
 ISO/IEC 15408 [6] :  

 ALC.CMC « »; 
 ALC.CMS « ». 

.  
:  

;  
; , . 
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:  
, ;  
,  

, ,  
, , ; 

, ,  
,  -  

 ISO/IEC 15408 [6] :  
 ALC_DVS « »; 
 ALC.CMC « ».  

.  
: ; 

.  
: 

; ;  
. 

.  
,  

 [3,  5,  6,  8,  9],  ,   
.  

 
 

 19  (  2018 ) [8] ,  
 [4]. 
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 004.4(05) 
., ., . 

 
 

 
 

., ., . .  
. , ,  

, .  Socialite. 
: OAuth 2.0 - , ,  Socialite. 

 
               Bortnyk K.Y, Zukh O.N., Loboda R.V., Social authorization. Using social authorization on its website. Using the 
resources of the most popular social systems and their software interfaces, can achieve secure authentication on its website, 
which will be comfortable for users. Browse the library Socialite. 
              Keywords::OAuth 2.0 - authentication protocol, social authorization, library Socialite. 
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,    Facebook,  
 – .  

,  - Vk.  
, ,  

. ,  
, .  

, ,  (  
 - ), , , ...  

, , , , 
,  
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:  ,  ,  ,  .   

,  
,  ,  .   

,  ,  .   
,  

e-mail, , .  
,  
),   

 
. 

, ,  
,  ,   

, , . 
 OAuth2 

,  
,  OAuth2. 

 OAuth2, ? OAuth 2.0 - ,  
.  

,   
, . 

OAuth 2.0 : HTTP- , . . 
 OAuth :  

, , .  
,  OAuth, : 

  
  

 ( ),  
.  

 HTTPS  
. 

.  Socialite. 
 OAuth2 ,  

 Laravel. 
 Laravel,  

,  
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.  Laravel  
https://packagist.org/ 

 laravel/socialite,  
.  

,   
, .  

, ,  
:  

composer require laravel/socialite 
 Socialite ,  

 config/app.php, : 
config/app.php 
'providers' => [ 
    // ... 
    Laravel\Socialite\SocialiteServiceProvider::class, 
], 

 Socialite  aliases  app : 
config/app.php 
'aliases' => [ 
    //  aliases... 
    'Socialite' => Laravel\Socialite\Facades\Socialite::class, 
], 

.   
, ,  

. 
 

 Facebook, Twitter, Google, LinkedIn, GitHub  Bitbucket. 
,  ,   

? ,  Vk.com,  
, . 

,  Socialite ,  
,  “ ”  

.  
,  “ ”  

https://socialiteproviders.github.io/.  ,  
, ,  

,   
.  ,   Vk.com,   

, . 
, , 

. , ,  
. 

, ,  
,  app/Providers/EventServiceProvider ,  

: 
/** 
 * The event handler mappings for the application. 
 * 
 * @var array 
 */ 
protected $listen = [ 
    \SocialiteProviders\Manager\SocialiteWasCalled::class => [ 
        // add your listeners (aka providers) here 
        'SocialiteProviders\VKontakte\VKontakteExtendSocialite@handle', 
    ], 
]; 
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,  Laravl  
Socialite, ,  

,  
. 

 
https://laravel.com/ 
https://laravel.ru/ 
https://github.com/laravel/socialite 
https://habrahabr.ru/company/mailru/blog/115163/ 
https://uk.wikipedia.org/wiki/OAuth 
http://lpgenerator.ru/blog/2014/07/04/avtorizaciya-cherez-socialnye-seti-9-faktov-kotorye-dolzhen-znat-kazhdyj-
marketolog/ 

 
 



 " : , , " 
, 2017.  26 

 

 

© ., . 

 

31 

 004.75; 641.8 
., , .,  

.  
 

 3D-
 

 
., .  3D- .  

 3D- ,  
.  3D-  

 3D- .  
: 3D- ,  3D- , , ,  3D- . 

 
., .  3D- .  

 3D-  
.  

 3D-  3D- . 
: 3D- , 3D- , , ,  3D- . 

 
Vasilyeva L.V., Sinyuk B.V. Investigation of the security degree of high-tech 3D printers. The article covers general 

issues of safe operation of 3D printers and prevention of the negative impact of risk’s possible when using this computer 
technology. Also in the article is a study of the risks of 3D printing with using various 3D printers and materials. 

Keywords: 3D-printing, 3D-printers, security, UDC, 3D-printing technologies. 
 

. ,  ,   
 - 3D- .  

,  
,  3D- . , 

, .  
 3D-  3D- , . 

,  
, .  3D-  -  

. 
3D-  -  

 3D- .  
, ,   

, .  3D-  
, ,  3D-  [3].  

.  
 3D-  

. 
. 

 3D- : 3D- , , 
 ( , , , , ), .  

,  ,  ,  
. , ,  3D-

. 
,  

 3D- , : 
  3D-  

. 
  3D-  ( , 

, ) . 
 , . 
  3D- ,  
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  3D- .  
 3D- . 

  3D-  ( ,  
.).  3D- . 

  3D- . 
 ,  3D- . 
  3D- ,  

. 
  3D-  

 5-6 . 
  3D-  [4]. 

 3D-  3D-  
: 

I.  3D-  - , ,  , : 
1) FDM (fused deposition modeling) -  

. 
2)  Polyjet - ,  

,  
. PolyJet . 

: . 
3) LENS (LASER ENGINEERED NET SHAPING) -   

. , , 
.  

. 
: ,  

. 
4) LOM (laminated object manufacturing) -   

.  
 3D- , . 

 3D-  
.  ,   

 (  3D- , ). 
II.  3D-  - ,  
1) SL (Stereolithography)  - .  

, . 
, . 

2) LS (laser sintering)  -   SL,   
, . 

3) 3DP (three dimensional printing) - ,  
, , .  

,  sandstone ( ). 
 3D- :  

, ; 
,  

,  ;   3D-  
 [2]. 

. 
,  

,  3D-  
 (  - ). 
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. 1. (<100 ) ,  3D- . 

 
.  1  ,  ,   

 (3D- )  
 3D- ,  –  3D- ,  PLA 

 ( ),  
,  2 3D-  PLA  3 3D-  ABS .  

 3D- . 
 
 

 
. 2.  3D- ,  

: ( )  
 (11.5-116 )  ( )  (<100 ).  

 
.  1  .  2   

,  [1]. 
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 1.  3D ,  
. 

 
 

   (  . -1 ) 
2 PLA (  2) 2 PLA  3 ABS (  3) 

 
   

  

11,5  5,8 × 108 [4.7-6.8] × 108 1.4 × 1010 [1,1-1,7] × 1010 
15,4  2,8 × 107 [2,6-3,0] × 107 3.2 × 1010 [2,8-3,6] × 1010 
20.5  1,7 × 108 [1,6-1,8] × 108 2,5 × 1010 [2,2-2,7] × 1010 
27,4  2,4 × 109 [2,2-2,5] × 109 3,0 × 1010 [2,8-3,3] × 1010 
36,5  3,6 × 109 [3,4-3,7] × 109 3.4 × 1010 [3,2-3,7] × 1010 
48,7  4,5 × 109 [4,2-4,7] × 109 3,1 × 1010 [2,8-3,3] × 1010 
64,9  4,0 × 109 [3.8-4.3] × 109 2,2 × 1010 [2,0-2,4] × 1010 
86,6  3,0 × 109 [2,8-3,2] × 109 1.5 × 1010 [1,3-1,6] × 1010 
116  1.5 × 109 [1,2-1,7] × 109 6,9 × 109 [5.4-8.5] × 109 

 
 

(<100 ) 
2,0 × 1010 [1,9-2,0] × 1010 1,9 × 1011 [1,8-2,0] × 1011 

 
,  3D- ,  

» ,  1010 .  
,  3D- ,  ABS , 

 PLA.  
 

 
. ,  

,  
.   3D- ,  

,  
, .   

,  3D-
, ,  

 3D- ,  ( ) 3D-
.  

. 
. 

3D- ,  .   
 3D- .  

 3D- , .  
3D- .  5,  

, ,  
 3D- .  

 
1. Brent Stephens, Parham Azimi, Zeineb EI Orch, Tiffanie Ramous “Ultrafine particle emissions from desktop 3D 

printers” - Atmospheric Environment, Volume 79, November 2013, Pages 334–339 [ ]. –  
: http://www.sciencedirect.com/science/article/pii/S1352231013005086 

2.  3D  (7  3D ) [ ]. – : 
https://geektimes.ru/post/208906/ 

3. 3D ,  [ ]. – : 
http://media.wix.com/ugd/e25109_f92ab8c4d9034c13b1909a293439baf6.pdf 

4.  3D–  [ ]. – : 
http://3dtoday.ru/blogs/kirillll/instruction-on-labor-protection-when-working-with-the-3d-printer/ 
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., .1, ., .2 

1 - . .  
2 -  

 
 

 
., . .  « » 

).  
. , .  

, , , . 
: , , , , . 

 
., . .  « -

» ( ).  
.  

, . ,  
, . 

: , , , 
, . 

 
Vereschaha V.M., Adoniev Y.O. Compositional method of B-surfaces formation. The notion of "B-surface" 

(Balyuby surface). The following principles of compositional method of B-surfaces formation  and the necessity of its further 
development. Formulated signs and rules for creating point equations that describe the B-surface. Showing properties that define 
them, and the possibilities for transformation of B-surfaces specified areas of their application. 

Keywords: geometric modeling, point equation, parabolic surface, composition, superposition. 
 

. , 
 

,  - ,  
,  [10].  
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, , , ,  
.  
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. 1.  

 
 1,  2  3  

 
p1=4u2-3u+2;  q1=5u2+4;                     (1)  

M1=(x11-x12)p1+(x13-x12)q1+x12; 
M2=(x21-x22)p1+(x23-x22)q1+x22;                    (2) 
M3=(x31-x32)p1+(x33-x32)q1+x32; 

 

p2=2v3-v2-1;  q2=v2-4v+2,                       (3)  

 N1, N2, N3 : 

N1=(x11-x21)p2+(x31-x21)q2+x21;     
N2=(x12-x22)p2+(x32-x22)q2+x22;                      (4) 
N3=(x13-x23)p2+(x33-x23)q2+x23.     

 (1)  (3), :  

r1=-9u2+3u-5; r2=-2v3+4v.                     (5)  

 (5)  (2)  (3) : 

M1=x11p1+x12r1+x13q1; 
 M2=x21p1+x22r1+x23q1;                                     (6) 
M3=x31p1+x32r1+x33q1; 

N1=x11p2+x21r2+x31q2; 
N2=x12p2+x22r2+x32q2;                                     (7) 
N3=x13p2+x23r2+x33q2. 

 aij: 

2

2

2

111

111

111

q
r
p

qrp
qrp
qrp

                         (8)  

: 

a11=p1p2=(4u2-3u+2)(2v3-v2-1); 
a12=r1p2=(-9u2+3u-5)(2v3-v2-1); 

a13=q1p2=(5u2+4)(2v3-v2-1); 
a21=p1r2=(4u2-3u+2)(-2v3+4v); 

23 

33
32

31

21
11 

12
22 13
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 a22=r1r2=(-9u2+3u-5)(-2v3+4v);                              (9) 
a23=q1r2=(5u2+4)(-2v3+4v); 

a31=p1q2=(4u2-3u+2)(v2-4v+2); 
a32=r1q2=(-9u2+3u-5)(v2-4v+2); 

a33=q1q2=(5u2+4)(v2-4v+2); 

 ( )  

3

1, ji
ijijaxM                         (10)  

 aij,  u,  v= 0; 0.2; 0.4; 0.5; 
0.6; 0.8; 1.0,  1: 

 1.  
 u, v 

aij 0 0,2 0,4 0,5 0,6 0,8 1 

a11 -2 -1,59744 -1,48608 -1,5 -1,52192 -1,33056 0 
a12 5 4,87424 5,40768 5,75 5,97632 5,14976 0 
a13 -4 -4,3008 -4,9536 -5,25 -5,3824 -4,4352 0 
a21 0 1,22304 2,11968 2,625 3,22752 4,70016 6 
a22 0 -3,73184 -7,71328 -10,0625 -12,67392 -18,19136 -22 
a23 0 3,2928 7,0656 9,1875 11,4144 15,6672 18 
a31 4 1,9344 0,8064 0,375 -0,0656 -1,2096 -3 
a32 -10 -5,9024 -2,9344 -1,4375 0,2576 4,6816 11 
a33 8 5,208 2,688 1,3125 -0,232 -4,032 9 
aij 1 1 1 1 1 1 1 

 
 ( . 2)  aij, . 1. 

 

 
 

. 2.  aij. 
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,  
3

1, ji
ija  u,  v, . 1, 

 ( . 1). 
 p1,  q1,  p2,  q2  aij  

?  [1],  
 10 t . ,  pi,  qi  

 ( , ),  ri  
 pi+qi+ri=1. ,  

 ( ) aij (8), : 

333231

332221

131211

212121

212121

212121

aaa
aaa
aaa

qqqrqp
rqrrrp
pqprpp

                (11)  

 (11),  ,   
 p2, r2,q2: 

(p1+q1+r1)p2=1·p2; 
(p1+q1+r1)r2=1·r2; 
(p1+q1+r1)q2=1·q2. 

,  p2+r2+q2=1, : 1 p2+ r2+ q2=p2+r2+q2=1,  ,   

 .1
3

1, ji
ija  

1.  aij  
 ( ) . 

,  p1, q1   u  
,  r1 ,  

. 
 – v  p2, q2 ,   

r2  p2  q2 ( ). 
.  

 (11), : 

2

2

21

21

21

21

21

21 111
r
p

rq
pq

rr
pr

rp
pp

.              (12)  

 (12) ,  

(11)  
2

2

r
p

. 

 
(11): 

2

2

21

21

21

21

21

21 111
q
r

qq
rq

qr
rr

qp
rp

.              (13)  

, ,  
 (11): 
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;
1
1
1

1

1

21

21

21

21

21

21

r
p

qr
qp
rr
rp
pr
pp

      ;
1
1
1

1

1

21

21

21

21

21

21

q
r

qq
qr
rq
rr
pq
pr

           (14)  

.  [3],  
 (11),  detA  

: 

0det

333231

232221

131211

aaa
aaa
aaa

. 

 2. ,  aij  
.  

, , , , ,  
. ,  3 , . 

 3.  
3

1, ji
ija  

333231

232221

131211

aaa
aaa
aaa

A  

,  1
3

1, ji
ija ,  detA=0, ,  

 x11, …, x33 . 
 Mij (10)  aij ,  

 ij, . 
,  ,  -

, , .  
, , ,  

,  
.  

, ,  ( ), 
, . ,  

, ,  
.  

,  . 
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, .  

, , , ,  
,  

. 
 

1. ., .  / . . : . – : -
. . . 2015. – 234 . 

2. .  / . , .  // 
 VI , , . 

– : , 2007 – . 64. 
3. ., . . – ., 1980, 976 . 



 " : , , "  
, 2017.  26 

 

© ., . 
 

41 

4. . -
 / . , . , . , .  // : , 

, : . . XVIII . .- . . (28  2013 .) – . 18. 
. 151-154. 

5. . . : 
, , : . IX . .- . . (24-28  2012 .). 

. .  ( ). 
.: , 2012. – . 90. – . 49-52 

6. ., . . . 1-2, - ., 1971-73. 
7. ., . , 4 ., ., 1976. 
8. .  “ ”  

 / . , . , . , .  //  
.  / . – . 4, . 55. – : 

, 2012 – . 143-147. 
9. .  

: . ... . . , 05.01.01 / ,  
. – , 2013. – 232 . 

10.  / . . . . – .: . . 2, 3, 4, 5. 1979 – 
1984 . 

 
 
 
 
 
 
 



 " : , , "  
, 2017.  26 

 

© . 

42 

 621. 941 
.  

 
 

   
 

 
.   . 

    .  
 

. 
:  , , , . 

              . 6. . 6. 
 

.  
   

.  
. 

:  , , , , . 
 

.N. Gal’chuk. Computer processing of static information accuracy control products of mechanical engineering. 
The efficiency of computer processing of of statistical data controls of accuracy products of mechanical engineering. Presented 
by implementation at production of precision control of product quality with the use of of computer facilities for the processing 
of the measurement results.. 

Keywords:  control, accuracy, product, static information, program. 
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Horbatyuk R. M. Pedagogical aspects of engineers-teachers preparation by means of information and 

communication technologies. The pecularities of computer-cognitive technologies' application due to preparation of future 
engineer-teachers are established. Besides, it is necessary to use computer design in order to effective forming their professional 
abilities. 

Keywords: technologies, engineer-teacher, training, competence, integration, modeling. 
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 519.683.8 
.  

 
 

 CQRS 
 
 .  CQRS.  

  CQRS (Command and Query Responsibility 
Segregation, ), ,  

; . 
: , , CQRS, C#, . 

   
Harshunou A.I. CQRS as architectural model web applications development. The article proposes basic 

implementation of architectural model building applications using CQRS methodology (Command and Query Responsibility 
Segregation), analyzes the characteristics of design, business application development process; the advantages and disadvantages 
of this methodology. 

Keywords: architecture, development process, CQRS, C#, software. 
 
 .  CQRS.  

 CQRS (Command and Query Responsibility 
Segregation, ), ,  

; . 
: , , CQRS, C#, . 

 
.  

: ,  
, . 

 
, . , 

 « »  
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, ,  

, , , .  
 

, . -
 

.  (  
) . 

 
, , ,  

, . 
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 CQRS. 

.  Command-Query Separation (CQS) 
 (Query)   (Commands).   

: 
- ; 



 " : , , "  
, 2017.  26 

 

© .  
 

 

54 

- , ,  
. 

, : 
- ; 
- ; 
-  

. 
 CQS  « ». , 

, .  
 Release 

 ( , ). , ,  CQS,  
. 

, . 
,  CQS  

. .  
 Pop()  Dequeue()  

. ,  
,  CQS. 

 CQS . ,  
. ,  

 Command-
Query Responsibility Segregation (CQRS). , . 
CQRS   CQS  .   

, . .  
, , ,  

, . ,  
, ,  1: 

 

 
 

.1.  
CQRS , ,  

 ( .  2): 
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. 2.  CQRS 

 
,  

. ,  
, . , :  

- ; 
- ; 
- , ; 
- . 

, : 
- ; 
- ; 
-  

 C#. 
 CQRS : 

public interface IQuery<out TOutput> 
{ 
    TOutput Ask(); 
} 
public interface IQuery<in TSpecification, out TOutput> 
{ 
    TOutput Ask(TSpecification spec); 
} 
public interface IAsyncQuery<TOutput> : IQuery<Task<TOutput>> { } 
public interface IAsyncQuery<in TSpecification, TOutput> : IQuery<TSpecification, Task<TOutput>> { } 
public interface ICommandHandler<in TInput> 
{ 
     void Handle(TInput input); 
} 
public interface ICommandHandler<in TInput, out TOutput> 
{ 
    TOutput Handle(TInput input); 
} 
public interface IAsyncCommandHandler<in TInput> : ICommandHandler<TInput, Task> { } 
public interface IAsyncCommandHandler<in TInput, TOutput>: ICommandHandler<TInput, 
Task<TOutput>>{} 
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. ,  

, .  
.  –  

.  – , 
,  (  

).  
 IQuery: 

public class ProjectionQuery<TSpecification, TSource, TDest>: IQuery<TSpecification, 
IEnumerable<TDest>> 

    , IQuery<TSpecification, int> 
    where TSource : class, IHasId 
    where TDest : class 
{ 
    protected readonly ILinqProvider LinqProvider; 
    protected readonly IProjector Projector; 
 
    public ProjectionQuery(ILinqProvider linqProvier, IProjector projector) 
    { 
        if (linqProvier == null) throw new ArgumentNullException(nameof(linqProvier)); 
        if (projector == null) throw new ArgumentNullException(nameof(projector)); 
        LinqProvider = linqProvier; 
        Projector = projector; 
    } 
    protected virtual IQueryable<TDest> GetQueryable(TSpecification spec) => LinqProvider 
      .GetQueryable<TSource>().ApplyIfPossible(spec).Project<TSource, 
TDest>(Projector).ApplyIfPossible(spec); 
 
    public virtual IEnumerable<TDest> Ask(TSpecification spec) => GetQueryable(spec).ToArray(); 
 
    int IQuery<TSpecification, int>.Ask(TSpecification spec) => GetQueryable(spec).Count(); 
} 
public class PagedQuery<TSortKey, TSpec, TEntity, TDto>: ProjectionQuery<TSpec, TEntity, TDto>, 
    IQuery<TSpec, IPagedEnumerable<TDto>>  
    where TEntity : class, IHasId 
    where TDto : class, IHasId 
    where TSpec : IPaging<TDto, TSortKey> 
{ 
    public PagedQuery(ILinqProvider linqProvier, IProjector projector) : base(linqProvier, projector) { } 
 
    public override IEnumerable<TDto> Ask(TSpec spec) => 

GetQueryable(spec).Paginate(spec).ToArray(); 
 
    IPagedEnumerable<TDto> IQuery<TSpec, IPagedEnumerable<TDto>>.Ask(TSpec spec) 
        => GetQueryable(spec).ToPagedEnumerable(spec); 
 
    public IQuery<TSpec, IPagedEnumerable<TDto>> AsPaged() 
        => this as IQuery<TSpec, IPagedEnumerable<TDto>>; 
} 

 ApplyIfPossible  
 ( , ).  Project  AutoMapper.  
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 CQRS  HTTP. 
 HTTP   GET- .  POST,  

PUT, PATCH – .  web-  
 GET  POST- , , .  

: GET -  POST/PUT/PATCH/DELETE – . 
 « ».  

:  
- ; 
- . 

: 
- ; 
- , ,  

, , ,  
; 

- ; 
- ,  

. 
.  

 SQRS, ,  
.  

.  
.  

 ( ,  
, , : https://www.bannerhealth.com, https://www.eehealth.org, 

https://blog.hap.org), , 
, ,  

. 
 

 
1. .  - .: « », 2012. - 544 . 
2. ., . ,  C#. - . . - .: 

, 2011. - 768 . 
3. CQRS Documents by Greg Young: https://cqrs.files.wordpress.com/2010/11/cqrs_documents.pdf 
4. CQRS by Martin Fowler: http://martinfowler.com/bliki/CQRS.html 
5. Dino Esposito. Cutting Edge - CQRS for the Common Application: https://msdn.microsoft.com/en-

us/magazine/mt147237.aspx  
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., ., . 

 
 

 
 

 
., ., .  

.  RTS (real time strategy)  3d  
Mesh  ( ).  

.  
,   

.  C#. 
: , 3d, , , c#, . 

 
., ., .  

.  RTS  3d  Mesh  
.  

.  
,  

.  C#. 
: , 3d, , , c#, . 

 
Hrynyuk S., Melnyk V., Ravenets A. Boolean operations between polygons for creating paths map in tree-

dimensional space for computer games. RTS games uses 3d component Mesh for defining zones designed for moving mobile 
game objects. Often it is a static map which is not changing during the gameplay. In here we analyzing problem of dynamic 
modification of paths map during gameplay which allows player change paths map by placing different game objects as obstacles 
or new path. Code is written using C# programing language. 

Keywords: games, 3d, boolean operations, paths map, c#, strategies. 
 

. ,   
 – .  
:  ,  ,   

.  
.   A*.  ,   3d   

 Navigation Mesh.  
 

 (Nodes) ,  
,   

. .  
.   

 3d   Mesh  ,   
. 
.  Unity3d. 3d  

,  
.  

 [1].  
.  

 3d. 
.  3d 
 Mesh  2d . 

. 
. ,  

.    
 [1]. ,  

 ( ).  
. :  

1.  (Vertex) 
2.  (Edge) 
3.  (Triangle) 
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 Unity3d  3d  Vector3  

,  .   
Vector3, ,  - .  

.  
 Vertex.  

. , ,  
,  

. .  
.  

. 
.  

 
. .  

 3d  2d.  
:  

  
. 

,  
, ,  

.   (  
 Z  

 Z  
 3d,  2 .  

. )  
 Z.  

 
. 1.  . 

 
.  

 
.  

 Z ,   0,   
 -180,  0  180 .  

.  Z  
. .   

. 
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 2. . 

 
 a  b ( ,  

 Z) .  
 

 
 

, : 
 

,   
 

,  C  ,   
,    (  ).    - 

, ,   ,  
. 

  ( ,  )   ( ,  ),  
  (   ),   

 .  
:  

 

 

 C#: 
.) 

 
 
public Vertex GetIntersection(Edge edge1, Edge edge2, ref bool bound) 
{ 

bool boundLocal = false; 
 
Vertex Vector1 = edge1.GetVector(); 
Vertex Vector2 = edge2.GetVector(); 

  
Vertex Prod1 = CrossProduct(Vector1, new Edge( 

edge1.Start, 
edge2.Start 

).GetVector()); 
 
 Vertex Prod2 = CrossProduct(Vector1, new Edge( 

edge1.Start, 
edge2.End 

).GetVector()); 
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 if (!boundLocal && (Prod1.y == 0f || Prod2.y == 0f)) 
 { 
  boundLocal = true; 
 } 
  
 //  

if ((Prod1.y == 0f && Prod2.y == 0f) || Math.Sign(Prod1.y) == Math.Sign(Prod2.y)) 
{ 

return null; 
} 

 
Prod1 = CrossProduct(Vector2, new Edge( 

edge2.Start, 
edge1.Start 

.GetVector()); 
 

Prod2 = CrossProduct(Vector2, new Edge( 
edge2.Start, 
edge1.End 

 ).GetVector()); 
 
 if (!boundLocal && (Prod1.y == 0f || Prod2.y == 0f)) 
 { 

boundLocal = true; 
 } 
 

//  
 if ((Prod1.y == 0f && Prod2.y == 0f) || Math.Sign(Prod1.y) == Math.Sign(Prod2.y)) 

{ 
  return null; 
  
  
 // . 

if (Prod2.y == Prod1.y) 
{ 

  return null; 
} 

 
 float x = edge1.Start.x + Vector1.x * Math.Abs(Prod1.y) / Math.Abs(Prod2.y - Prod1.y); 
 float z = edge1.Start.z + Vector1.z * Math.Abs(Prod1.y) / Math.Abs(Prod2.y - Prod1.y); 
 
 bound = boundLocal; 
 
 return new Vertex(x, 0f, z); 
} 
 
 
public Vertex GetVector() 
{ 
 return new Vertex( 
  End.x - Start.x, 
  End.y - Start.y, 
  End.z - Start.z 
 ); 
} 
 
public Vertex CrossProduct(Vertex Vector1, Vertex Vector2) 
{ 
 return new Vertex( 
  (Vector1.y * Vector2.z - Vector1.z * Vector2.y), 
  (Vector1.z * Vector2.x - Vector1.x * Vector2.z), 
  (Vector1.x * Vector2.y - Vector1.y * Vector2.x) 
 ); 
} 
 

.  
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,   
 (0, 0, 0).  

, . 
 

 Y,   X.   
 X-Z  Z.  

 Y.   
, , .  

:  

 X-Z  
 Y-Z  

. 
 

 2  3   , .  
 1   4  .   

.  
 

. . 
. ,  

. ,  
 fl i fr.  

 fl = 1,  fr = 0.  
 fl  = 2,  a  fr  = 0.   

.  ( , start i end)  
 fl   2  (  fl  = 3 fr  = 0),   fr  = 2 

 fl  =  1  fr  =  2).   
.  ( ).  

 
.   
.  fl i fr  2 (  fl = 3 fr = 

2.  fl = 1 fr = 0).  
 2   1  (  fl  = 3 fr  = 1.   fl  = 2 fr   = 0).   

 
: 

 
 1.  

 

fl fr     

1 0 + - + + 

2 0 + - - + 

1 2 - - + - 

3 0 + + - - 

3 1 - + <> <> 

3 2 - + - <> 

 
: 

+  
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123. 
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. 99—103. 
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 004.415.2 
., ., . 

 
 

 
 

C++  QT 
 

., ., .  
 C++  QT.  

.  
, , 

. 
: , , . 

 
., .,  

 C ++  QT.  
. 

,  
,  

. 
: , , . 

 
Hrynyuk S., Polishchuk M., Hrabovskyi B. Design and development of a software system for storing and handling 

data on services rendered and goods sold means of C ++ and QT. In the article the design and creation of program accounting 
system of goods sold and services rendered. System functionality shared between two users, but the administrator has the 
possibility of adding and editing products, setting to work with external service and adding workers with the ability to change 
them information. 

Keywords: Administrator, prohrammnoe Provision server. 
 

.  
.  

,  
., : 
 ; 
 ; 
 ; 
 . 

. .  
, , . 

.  
, : 

 ; 
 ; 
 ; 
 ; 
 ; 
 ; 
  

. 
 

.  
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, ,  , , , 

, , , , ,  
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 –  
. ,  

,  
.  

++,  
 QT [5], ,  

 
.  

: 
 [2].  

 1. 
 

 

 
. 1. » 

 1.  « » 
 

  
 . 
 . 

  
. 

 . 
 . 

  
. 

 , 
. 
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 « »,  2. 

 

 
 

. 2.  « » 
 

 
 (  1) [1]. 

 1 –  
 
void SmsClubService::send( QString receiverNumber, QString message ) 
{ 
    //  
    QByteArray encodedString = getEncodedMessage( message ); 
    QString emsg = encodedString.toBase64(); 



 " : , , "  
, 2017.  26 

 

© ., ., . 
 

 

67 

 
    //  
    auto settings = _setting->readSetting(); 
    //  
    QNetworkRequest request( _requests[ Requests::SEND_MESSAGE ] 
                             .arg( settings.login ) 
                             .arg( settings.password ) 
                             .arg( settings.alfaName ) 
                             .arg( receiverNumber ) 
                             .arg( emsg ) ); 
 
    //  SSL 
    setSslConfiguration( request ); 
    // ,  
    //   
    createNetworkReply( request ); 
 
    //      
    //  
    connect( _networkReply.data() 
             , SIGNAL( readyRead() ) 
             , SLOT( readyReadSendMessage() ) ); 
 
    //   
    connect( _networkReply.data() 
             , SIGNAL( error( QNetworkReply::NetworkError ) ) 
             , SLOT( replyError( QNetworkReply::NetworkError ) ) ); 
} 

 
.  

, ,  
 [3].  3. 

 

 
 

. 3.  
 

  3,  
MySQL ,  QT [6].  

,  
 https, . 

: 
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-  2.0 ; 
-  2 ; 
-  200 . 

: 
-  2.0 ; 
-  256 ; 
-  – 100 . 

 
https://smsclub.mobi/ . 

.  
 4. 

 

 
 

. 4.  
 

. ,  
 « ».  

. 
.  

.  
, 

, .  
,  

. .  
.  

,  
,  

. 
 
1. . .  / . . [ ] – . :  « », 

2010. – 896 . 
2. . ., . - . [ ] – .:  BHV, 2013. – 

384 . 
3. ++: 42 ++11 ++14. 

]: . . - .:  " . ", 2016. - 304 .: . - ap . . . 
4. ++ .  / . . [ ] – , 2012. – 730 . 
5. . QT 5.3. ++ [ ] – .: , 2015. – 928 

.: . – ( ). 
6. MySQL 5.0.  /  [ ] –  , 2010. – 253 . 
7. . .  / . , . , . , . . ] – 

. . – . :  " ", 2013. – 1428 . : . – . . . 
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 004.434 
. .  

 
 

 LATEX  
 

.   LATEX .  
, 

 LATEX.   amsmath,   
. 

:  LATEX, , \vphantom, \bmatrix, \declaremathoperator.  
. 15.  

.   LATEX .  
 

,  LATEX.  
amsmath, . 

:  LATEX, , \vphantom, \bmatrix, \declaremathoperator.  
. 15. 

Hubal H.M. The system LATEX in the creation of computer mathematical texts. Some rules for creation of mult-line 
inline and display mathematical formulae, component notations and character types notations are given and analyzed by means of 
LATEX in the paper. Some opportunities of the amsmath package are investigated, relevant when generating mathematical texts.   

Keywords: system LATEX, multi-line formula, \vphantom, \bmatrix, \declaremathoperator.  
Bibl. 15. 

 
.  LATEX,  [1, 2, 5-

10, 12-15] , ,  
,  [3, 4, 11]. 

 
,  

 LATEX,   amsmath,   
. 

.  
 LATEX.  

 „ ”  „ ”  
.  

 [1, 10]  $…$ 
 \(…\).  

LATEX  ( ,  „ ”  „ ”). 
  ,  

. ,  
. ,  

: 

\binoppenalty=10000 
\relpenalty=10000 

 „ ” 
 „ ” .  

 \[…\]  
equation  amsmath.   

 amsmath,  multline, align, aligned, alignat, split, gather. 
 

 LATEX.  \left  \right  
.  

 \left  \right  \right.  \left. ,  
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\begin{multline*} 
  \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} 
\left\{{\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))} \right\}.  

\end{multline*} 

 LATEX,  \left  
 \right .  

 \left   \right   \right.   \left.  .  
,  

\begin{multline*} 
  \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} 
\left\{{\sum\limits_{i = 1}^2 {\frac{p_i^2}{2} + \Phi ({q_1} - {q_2})} ,} \right.}  \\ 
\left. {{F_2}(t,{x_1},{x_2}|{F_1}(t))} \right\}.  

\end{multline*} 

:  
22

2 2 2 1 2 1 2 1 2
1

2 1 2 1

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

( , , | ( )) .

i

i

px H F t x x F t x q q

F t x x F t

 

,   \left   \right  .   
.  

 
22

1 2
i

i

p .  \vphantom,  

.  

\begin{multline*} 
  \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} 
\left\{{\sum\limits_{i = 1}^2 {\frac{p_i^2}{2} + \Phi ({q_1} - {q_2})} ,} \right.}  \\ 
\left. {{F_2}(t,{x_1},{x_2}|{F_1}(t))}  
\vphantom {\sum\limits_{i = 1}^2 {\frac{p_i^2}{2} }}\right\}.  

\end{multline*} 

: 
22

2 2 2 1 2 1 2 1 2
1

2 1 2 1

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

( , , | ( )) .

i

i

px H F t x x F t x q q

F t x x F t

 

 
. ,  

. \begin{multline*} 
  \int\limits_{{\mathbb{R}^\nu} \times {\mathbb{R}^\nu}}  
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{\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{multline*} 

: 
22

2 2 2 1 2 1 2 1 2
1

2 1 2 1

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

( , , | ( )) .

i

i

px H F t x x F t x q q

F t x x F t

 

, ,  \Bigg. 
 breqn,  

. . , .  \left  \right  
, . 

.  LATEX 
 amsmath: pmatrix (  

)  bmatrix ( ). ,  

\begin{bmatrix} 
a_{11}&a_{12}&a_{13}\\ 
a_{21}&a_{22}&a_{23}\\ 
a_{31}&a_{32}&a_{33}\\ 
\end{bmatrix} 
\begin{bmatrix} 
x_1\\ x_2\\ x_3 
\end{bmatrix}= 
\begin{bmatrix} 
b_1\\ b_2\\ b_3 
\end{bmatrix} 

: 

11 12 13 1 1

21 22 23 2 2

31 32 33 3 3

a a a x b
a a a x b
a a a x b

 

 LATEX.  
. ,  

\[x=y\] 

: 
x y  

,  
 \mathrm. ,  

\[\mathrm{x}=\mathrm {y}\] 

: 
x y  

, . , 
 \text. ,  
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\[S_\mathrm{a b}\] 
\[S_\text{a b}\] 

: 
ab

a b

S
S

 

,  \text . ,  

\textit{ }\(\mathrm{H}_\text{s}, H_\text{s}\)  
\textit{ .} 

: 

 s sH , H  . 

 amsmath  
 \DeclareMathOperator  \usepackage{amsmath}  

 \operatorname,  
. ,  

\DeclareMathOperator{\Re}{Re} 

 

\Re z 

 

Re z , 

 

\operatorname{Re}z 

. 
. ,  

,  
 LATEX,  amsmath,  

.  
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 378.146 
., . 

 
 

 
 

. . , , 
, , , .  

.  
. .  

. 
: , , .  

 
. . , , 

, , , .  
.  

. .  
 

. 
: , , .  

 
Hulai O.I. Methods of evaluating educational achievements of students. The paper outlines the objectives and 

requirements that apply to control its functions, types, forms and methods. The aim is to develop control methods in the study of 
natural science disciplines subjects. Innovative assessment practices were integrated into the teaching and learning process. The 
methodology reduces the prejudiced approach to assessing students' knowledge. It is an effective tool for motivating educational 
and cognitive activities and increases student responsibility for learning outcomes. 

Keywords: control, types and forms of control, methods of control. 
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 SCRATCH 
 

., .  Scratch.  
;  

 Scratch ;  Scratch-
;  

Scratch;  Scratch. 
: , Scratch, , Scratch- ,  

 
., .  Scratch.  

;  
 Scratch ;  

 Scratch- ;  
 Scratch;  

 Scratch. 
: , Scratch, , Scratch- ,  

 
O. Dudka, O. Vlasii Improving introductory programming with Scratch. The characteristic of learning programming 

in secondary school is given. The capabilities of visual programming language Scratch in terms of modern programming 
paradigms are analyzed. The development of game Scratch-projects as a motivational tool in the study of programming is 
proposed. Existing teaching resources for learning Scratch are analyzed. Training site about Scratch as interest-based portals is 
proposed. 

: programming language, Scratch, computer game, teaching site 
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.1  Scratch-  
 

 Scratch. .. 
 Scratch  5-7 ,  Scratch 

. ,  Scratch 
,  .   

.  ,   

. ? 
,  ,   

,  ,   
,  

.  
, ,  Scratch.  

 
 Scratch.  Scratch 

 ( , , ,  Scratch  
, ).  

 Scratch, ,  
 Scratch,  

 . , 
 Scratch ,  Scratch 

, ,  
», .  

 «  Scratch » [9],  
 Google-  ( .  .  2).  ,   

, ,  Scratch; 
, ;   

;   
. ,  

, .  
 Scratch ,  

,  Scratch  
.   , 

 
 (http://scratch.mit.edu).  
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. 2  Scratch 

 
,   
,  

 
.   

, ,  
, .  

 – ,  
.    

,  
, .  
.  

 
 Scratch- ,  

 ( . . 3). ,  
 –  70 ,  Scratch,  

 Scratch  20  
 Scratch.  
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. 3   
 

 
 Scratch  8-12 ,  

 2 : ,  ( . . 3).  
 60 ,  40 . 

 Scratch- ,  
. 

 
   

 Scratch,      
 Scratch. 

,  
: ,  

,  
; , ,  

; ,  
 ( ,  

, ); ,  
, .  

  -
,  

.   .   
 

. 
:  

; ;  
;  

, ; . 
.  Scratch  

.  Scratch 
 

.  
. , , , 

, .  
. 
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., . 

 
 

 “  – ”  PHP 
 

 .,  .   “  -  ”   PHP.   
.  

, . 
 : Web- , HTML, CSS, PHP, MySQL, JavaScript, JQuery, . 
 

., .  "  - "  PHP. 
.  

, . 
: Web- , HTML, CSS, PHP, MySQL, JavaScript, JQuery, . 

 
Zhigarevich O.K, Medvedev M.V. Informational system "Student - FKNIT" using PHP. An information system 

was developed with a convenient and intuitive interface for the Department of CNIT. In addition to content, the system contains a 
module for adding, editing and searching for the necessary information 

Keywords: Web-application, HTML, CSS, PHP, MySQL, JavaScript, JQuery, information system. 
 
 .  IT  –   

.  
, ,  

.  
. 

  ,  
 –  Web-  (HTML, CSS, PHP, JavaScript),  (C++, 

C#, Java, Python).  
. 

  
,  

, . 
 . 
 ,  

.  
.  PHP,  

 MySQL, JavaScript, HTML  CSS.  
 PHP ,  HTML- ,  

 PHP- .  PHP  
 (<?php  ?>)[1]. 

  CSS  (<link>).  JavaScript  
HTML  (<script>  </script>)[2].  php-  

.  JQuery. 
 
<script src="https://code.jquery.com/jquery-1.12.4.js" integrity="sha256-
Qw82+bXyGq6MydymqBxNPYTaUXXq7c8v3CwiYwLLNXU=" 
crossorigin="anonymous"></script> 
 
  JQuery “$”  <input>  

 POST –  php- : 
 

$(document).ready(function(){ 
  $("#submit").click(function(){ 
   var name = $("#name").val(), 
    surname = $("#surname").val(), 
    secondname = $("#secondname").val(), 
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    date = $("#date").val(), 
    gradebook = $('#gradebook').val(), 
    group = $("#group").val(); 
 

$.post('/loader_st', {name:name, surname:surname, 
secondname:secondname, date:date, gradebook:gradebook, 
group:group}, function(data){ 

    $("div#space").empty(); 
    $("#space").append(data); 
   }); 
  }); 
 });  
  
  POST-  php-  

: 
 
 $(document).ready(function(){ 
  $.post('/loader_st', function(data){ 
   $("#space").append(data); 
  }); 
 }); 
 
    

.  
: , , .  

” .  
,  

.  
: 

.  
,   

 (  1).  
 

 
 1.  
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 2.  

 
 .  

 “ ”  (  
3). 
 

 
 3. . 

 
  

.  
 (  4). 
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 4. . 

 
  5  (use case diagram),  

,  ( ) ,  
,  

. [3]. 
:  

,  .   
, [4]. 

 
 
 

 
 5.  
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.  
 HR-  IT- .  

. ,  
. 

  PHP.  
 “ ”  Open Server. 

 
1. PHP.SU: [ ] //  PHP –  forum.php.su. – : http://www.php.su/php/?php/ 
2. Learn.javascript.ru: [ ] //  JacaScript – : https://learn.javascript.ru/hello-world 
3.  [Booch,Rumbaugh,Jacobson] , ,  –  UML. . 

, 2007 ., 496 .  UML. 
4.  [Larman]  –  UML 2.0 . , 2008 ., 736 

. . 
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 514.181.6 + 514.182 
. ., ., . . ., . 

 « »  
 

 
 

 
. ., . .  . 

.  
. . 

: , , , , , . 
 

. ., . .    
. . 

.  
. 

: , , , , , . 
 
Zhurilo A. G., Sivak E. M.. Some questions of construction of circles while performing the axonometric 

projection. The article discusses the simplification of the image of circles when drawing the axonometric projection. The 
practical application of these simplifications. Examples of drawing circles and circles in practice. 

Keywords: axonometry, ISO, circle, diameter, rhombus. practical use. 
 

.  
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AUTOCAD ,  
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, , .  
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, .  
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., . .  
  ..  

,  Android. 
:. Builder, , C++, Android. 

 
., . . 

    . 
,  

 Android. 
. Builder, ,  ++, Android. 

 
Kaganyuk A.K., Sitovskyi V.A. Development of cross-platform additions to mobile devices. This article discusses 

the development of software for mobile devices. The main aspects of software development for all known mobile platforms are 
considered, for example, the Android OS. 

Keywords. Builder, cross-platform, C ++, Android. 
 

, ,  
,  

 
,  

  . 
 

.  
.  

 
 – ,  

 
.  

      ,  
, . ,  
 - . ,  

,  
. ,  

, .  
, .  

 
.  
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. 
: ,  
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. ,  
. , , 

 
(SDK), , , . ,  

, – . ,  
 Android, IOS  Windows,  Java, 

Objective-C (  Swift)  C#.  
, .  

  HTML5-
, , . , 

.  
,  

, , [7]. 
, ,  –  

 
.  

.  82% ,  2016  
Android.  2016  1,5  Android- .  

,  40%  
 IOS.  ,  Microsoft   Windows 10 

Mobile. ,  
. ,  Oppo, Vivo  Huawei  

 Apple  Samsung, : 
 1.1  2015 - 2016.  
 4-  2015 4-  2016 2015  2016  

Samsung 20.2% 17.7% 22.2% 20.8% 
Apple 18.6% 17.8% 16.1% 14.5% 

Huawei 8.1% 10.2% 7.4% 9.3% 
Oppo 3.7% 6.7% 2.8% 5.7% 
Vivo 3.3% 5.8% 2.7% 4.8% 

 46.2% 41.7% 48.8% 44.9% 
,  

. ,  319,7  309,4 . 
 2016  Apple  

,  Samsung.  231,5  215,4 
. 

 Huawei  107,1  138,8 , Oppo  
 -  39,7  84,6 ,  Vivo -  39,0  71,9 . 

,   Apple  ,   
». Samsung , .  

,  « » .  
 Huawei  Oppo  Vivo[1]. 

-
.  C++Builder 10.1 Berlin, 

– c  C#. 
. -

 C++Builder 10.1 Berlin  C#,  
. 

C++Builder Overview 
C++Builder , 

,  Clang  C ++.  
. ,  

 -  
. C++Builder  

, REST, , IoT . C++Builder : 



 " : , , "  
, 2017.  26 

 

© ., . 

100 

, , 
 - . 

C ++ Builder , ,  C ++; ,  
,  IDE, , 

,  
 C ++. 
 C ++:  Clang  C ++ 

C ++ Builder  Clang  Windows (32  
64), IOS,  Android.  

. ,  
 C ++,  (ARC), 

.   C  ++.   
 C ++ 11,  C ++ 17  Linux . 

 
. 1.  Clang  C ++ 

 
,  UI ( ), 

 IDE, .  
. 

 UI ?  multi-
device designer,  UI  

.  ,   UI,   
 UI  OS  iPad . 

 
. 2.  FireMonkey UI  

 
 FireMonkey  UI  -   GPU  -   

 UI .  « »  
 - ,  Windows  iOS -  

, . 
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,  REST,  web,   IoT,  ,   
. : 

.   App  Tethering,   
 Mac  Windows- . 

 IDE  
 IDE : 

1. C ++  (code completion). 
2. . 
3. . 
4.  (object inspector). 
5. . 
6. . 
7.  Inspection  evaluation . 

 
. 

 
. 3.  RAD Studio 10.1 Berlin 

 
VCL - ,  

 Windows, ,  
. 

, , , 
.  

,  Windows 10,  
, . 
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. 4.  Windows 10 

 
 

C ++ Builder , , 
, ,  

. ,  
. , ,  

,  
[3]. 

 
. 5.  Embarcadero C++ 7.20 for Win32 

 
C ++ Builder 10.1 Berlin   
C ++ Builder 10.1 Berlin Architect -  

,  
 Windows 10, Mac, , 

IoT  C ++.  
VCL-  FMX-  Windows 10,  VCL-  
Windows,  Windows. 
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C  ++  Builder  10.1  Berlin  Enterprise  -   
 C ++ .  

,  
,   Microsoft  SQL  Server,  DB2,  Oracle,  

Sybase, InterBase, Amazon  Microsoft Azure. C ++ Builder Enterprise  
 Professional,  

DataSnap SDK  Enterprise Mobility Services. 
C  ++  Builder  10.1  Berlin  Professional  -   

 
 Windows 10, Mac, , IoT  
 C ++.  VCL-  

FMX-  Windows 10,  VCL-  
Windows,  Windows[2]. 

 2.  C ++ Builder: 
  Starter Pro Enterprise Architect 

 32-  
Windows      

 64-  
Windows            

 (32-  64- 
)  iOS    

       

Develop Android apps including 
Marshmallow    

       

 OS X            

Develop iOS and Android apps    
       

 VCL  
FireMonkey           

            
 

    
       

 Enterprise Mobility Services 
)    

       

 SDK  
 DataSnap           

 SQL          
          

     
            

 
 RAD Studio 10.1 Berlin (Delphi, C ++ Builder): 

-  Android 6.0 (API Level 23); 
-  Android Service; 
-  FireDAC  DB2, MongoDB, Firebird, Oracle, PostgreSQL, SQLite; 
-  TAddressBook,  

 Android  iOS; 
-  Style Designer  FireMonkey; 
- ; 
-  IoT ( ); 
-  ListView; 
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-  IFMXExtendedClipboardService ; 
-  FMX.TImageList; 
-  High DPI  Windows- ; 
-  EMS  Apache; 
-  EMS; 
-  BeaconFence ; 
-  Bluetooth LE, Beacon; 
-  HTTP ; 
-  TStrings, ; 
-  TMemIniFile; 
-  Generics; 
-  GetIt Package Manager; 
- [5]. 

 Embarcadero  
,  ,  ,   

 Builder. ,  
,  ( ),  

. 
,  Builder,  

, –  
, , RAD Studio, Delphi, C++Builder, Appmethod and InterBase, 

Integrated Development Environment (IDE), SQL databases, C++ and Object Pascal programming[4]. 
, , ,  

: 
-  IOS  MAC, Android, Windows Phone OS  C++ and Object 

Pascal, Delphi  .Net Framework; 
-  :  C++  and  Object  Pascal,  Delphi   

 Java, ; 
-  UI (User Interface) ; 
- ; 
-  API ; 
- , ; 
-  Google Glass, Smart Watch. 

,  Embarcadero RAD Studio ,  
,  : Android  

IOS. , , , 
. C ++ Builder  C 

++  C  Windows 10 (32-  64- )  (IOS  
Android)  RAD  Standard C ++ Windows  

.  VCL  Windows  FMX,  
 ++ 11  ARC (  

), .  C ++ 
Builder  Windows VCL  C ++ ,  

,   Java,  Objective  C,  C  #,  XCode,  Xamarin   
Visual Studio[6]. 

: 
 

 « », : 
1. , ; 
2.  C ++ Builder; 
3. Embarcadero RAD Studio  

, . 
 
 

1.  -  2016  [ ] : https://5nch.com/lidery-
prodazh-smartfonov-2016-rejting-i-godovoj-otchet/ 
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2. C++Builder 10.1 Berlin [ ] :http://www.interface.ru/home.asp?artId=38525 
3. C++Builder Overview [ ] :https://www.embarcadero.com/ru/products/cbuilder 
4. Embarcadero Community online technical forums  ]  

:https://community.embarcadero.com/forum 
5.  RAD Studio 10.1 Berlin (Delphi, C ++ Builder) [ ]  

:https://sohabr.net/habr/post/282055/ 
6.  CLANG C ++  Windows 10  [ ]  

:https://www.embarcadero.com/ru/products/rad-studio 
7.  [ ]  

:http://eprints.zu.edu.ua/22019/ 
8. a  Android” . , . 

, .  
9. a  android a java» a . ,  

a 
10. a  a » . . a, . . 

, . .  
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 004.65 
., . 

 
 

 ANDROID-  
 

., .  Android- .  
 Android .  

, . : -
. ,  

, , ,  SQLite,  Android- .  
. 

: , Android- ,  SQLite. 
 

., .  android- .  
 Android . 

, .  
: . , -

, , ,  SQLite,  Android- .  
. 

: , Android- ,  SQLite. 
 

Kotsyuba A.Yu, Sakovskyy S.V. About importing databases into the android-application. The analysis of modern 
approaches for linking applications created for the Android OS with databases under different DBMSs is carried out. The main 
difficulties that can arise in this case are described. Two main algorithms for solving this problem are proposed: parallel and 
sequential. A sequential binding algorithm whose ultimate goal is database import created, for example, based on DBMS SQLite, 
into the Android application, is considered in detail. Two different ways of solving this problem are proposed and illustrated with 
the help of the corresponding code listings. 

Keywords: importing database, Android-application, DBMS SQLite. 
 

.  
 

.  
 ( ). -

.  
 ( ,  

 Android).  Android-  
, -

, . 
.  Android- -

 [4].  [1, 2, 5] -
 Android.  -

 [3, 5].  
 [2, 4, 5].  

 [3, 5]. 
 –  ( )  Android- -

. ,  
)   ( ,   –   

 And-
roid- ).  

 Android- ,  
. 

.  
 Android-  

. -
,  .   

 ( , );  
,  (  

). 
,   

,  
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. ,  Android-
 ( , , -

);   
,  “ ” . : -

? ,  
, ,  

 
.  

 Android- . 
MySQL –   ( )  .  MySQL  

Oracle Corporation.  
. MySQL  mSQL, 

 MySQL  –  .  
, , ,  

. 
MySQL  .   MySQL   
, ,  

,  MySQL .  
.  MySQL  

.  MySQL : 
– ; 
– , ; 
–  50 .; 
– ; 
– ; 
– , . 

,  
. 

 Oracle – ,  
. , ,  

. -
 (  

),  
. 

 Oracle , -
.  Sun Solaris, Linux, Windows -

 Oracle .  
, , . 

SQLite  – .  
 SQLite : 

–  ( ); 
– ; 
– ; 
–  (  300 ),  

 (  iPhone). 
 SQLite  Android- , -

. SQLite  TEXT (  String  Java), INTEGER (  long  Java)  
REAL  (  double   Java).  ,  .  
SQLite  ,  ,  

, . 
 SQLite    

 Android- .  
. ,  

.   ,   
,  

,  
Android- . 
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 SQLite. ,  
 SQLite ,  

. 
 ( ). 

1.  SQLite.   SQLite  
Database Browser,  Windows. 

 
 assets,  

. ,  
, Android  android_metadata . 

:  
.  “android_metadata”: 

 
CREATE TABLE "android_metadata" ("locale" TEXT DEFAULT ‘en_US’) 
 

: 
 
INSERT INTO "android_metadata" VALUES (‘en_US’) 
 

.  “id”  “_id”,  
 Android.   SQLite  Database  Browser  ,   -

, , , .  
.  

 assets ,  
SQLiteOpenHelper. ,  

 Android- : 
 
public class DataBaseHelper extends SQLiteOpenHelper { 
 

//  
  private static String DB_PATH="/ data / data / YOUR_PACKAGE / databases /"; 
  private static String DB_NAME="myDBName"; 
  private SQLiteDatabase myDataBase; 
  private final Context mContext; 
 

//  
// . 
// @param context 
  public DataBaseHelper (Context context) { 
    super (context, DB_NAME, null, 1); this.mContext=context; } 
 

//  
  public void createDataBase() throws IOException { 
    boolean dbExist=checkDataBase (); 
    if (dbExist) { /*  -  */ }  
    lse { 
// ,  
        this.getReadableDatabase (); 
        try { 
          copyDataBase (); }  
        Catch (IOException e) { 
          throw new Error ( "Error copying database"); }}} 
 

// , , . 
// @return true , false  
  private boolean checkDataBase() { 
    SQLiteDatabase checkDB=null; 
    try { 
      String myPath=DB_PATH+DB_NAME; 
    checkDB=SQLiteDatabase.openDatabase (myPath,null,SQLiteDatabase.OPEN_READONLY); } 
    Catch (SQLiteException e) { /*  */ } 
    if (checkDB!=null) { checkDB.close(); } 
    return checkDB!=null?true:false; } 
 

//  assets  
// . 
  private void copyDataBase() throws IOException { 
//  
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    InputStream myInput=mContext.getAssets().Open(DB_NAME); 
//  
    String outFileName=DB_PATH+DB_NAME; 
//  
    OutputStream myOutput=new FileOutputStream(outFileName); 
//  
    byte [] buffer=new byte[1024]; 
    int length; 
    while ((length=myInput.read (buffer))>0) { myOutput.write(buffer,0,length); } 
//  
    myOutput.flush(); 
    myOutput.close(); 
    myInput.close(); } 
 

  public void openDataBase () throws SQLException { 
//  
    String myPath=DB_PATH+DB_NAME; 
    myDataBase=SQLiteDatabase.openDatabase(myPath,null,SQLiteDatabase.OPEN_READONLY);} 
 

  @Override 
 

  public synchronized void close() { 
    if (myDataBase!=null) myDataBase.close(); 
    super.close (); } 
 

  @Override 
 

  public void onCreate(SQLiteDatabase db) { ... } 
 

  @Override 
 

  public void onUpgrade(SQLiteDatabase db,int oldVersion,int newVersion) { ... 
//  
//  "return myDataBase.query (....)",   
//  view 
 ... } 
 

//  DataBaseHelper   
// createDataBase ()  openDataBase ().  YOUR_PACKAGE   
//  DB_PATH. 
 

  DataBaseHelper myDbHelper=new DataBaseHelper (this); 
  myDbHelper=new DataBaseHelper (this); 
 

  try { 
    myDbHelper.createDataBase (); } 
  Catch (IOException ioe) { 
    throw new Error ("Unable to create database"); } 
 

  try { 
    myDbHelper.openDataBase (); } 
  Catch (SQLException sqle) { 
    throw sqle; } 
  ................................................ 
 

2.  zip-  res/raw.   
 onCreate()  – .  

 SD- .  .  ,  ,  ,   
. 

 onCreate(). 
 
public void createDataBase() throws IOException { 
//  SD- . 
  File DB_PATH=myContext.getExternalCacheDir(); 
//  
  DB_PATH.mkdirs (); 
//  
  File db=new File (DB_PATH, DB_NAME); 
  if (!db.exists()) { 
// ,  
  db.createNewFile(); } 
  try { copyFromZipFile(); } 
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  Catch (IOException e) { throw new Error("Error copying database",e); }} 
 

 res/raw  SD-  
 
private void copyFromZipFile() throws IOException { 
  InputStream is=myContext.getResources().OpenRawResource(R.raw.database); 
  File outFile=new File(DB_PATH,DB_NAME); 
  OutputStream myOutput=new FileOutputStream(outFile.getAbsolutePath()); 
  ZipInputStream zis=new ZipInputStream(new BufferedInputStream(is)); 
  try { 
    ZipEntry ze; 
    while ((ze=zis.getNextEntry())!=null) { 
      ByteArrayOutputStream baos=new ByteArrayOutputStream(); 
      byte[] buffer=new byte[1024]; 
      int count; 
      while ((count=zis.read (buffer))!=-1) { baos.write(buffer,0,count); } 
      baos.writeTo(myOutput); }} 
  Finally { 
    zis.close(); 
    myOutput.flush(); 
    myOutput.close(); 
    is.close(); }} 
 

. 
 
public SQLiteDatabase openDataBase() throws SQLException { 
  File DB_PATH=myContext.getExternalCacheDir(); 
  File dbFile=new File(DB_PATH,DB_NAME); 
  myDataBase=SQLiteDatabase.openDatabase(dbFile.getAbsolutePath(),null, 
                                                     SQLiteDatabase.OPEN_READWRITE); 
  return myDataBase; } 
 

.  
 SQLite.  Android- . 

,  ,   
.  2-

 Android- .  
,  

,  
 Android- . 

 
1. . Android :  / . , . , . , . . – 

. : , 2013. – 560 .: . 
2. .  / . , 

.  // . – ., 2014. – . 282-287. 
3.  SQLite  Windows / : . – 9  2015 . – 

118 . 
4.  Android [ ]. – https://developer.android.com. 
5. .  SQLite [ ]. – http://ukrhosting.ua/posibnik_koristu-

vacha-p-1.html. 



 " : , , "  
, 2017.  26 

 

© ., . 
 

111 

 004.056.55 
., ., ., , ;  .,  

 “ ” 
 

 
.  

 
., .  

.  
.  

 
. ,  

. 
 

.  
 Mathcad Professional.  

 
.  

.  
 (320 * 240) .  

: , ,  
, , , ,  

, . 
 

., .  
.  

 
.  

.  
,  

.  
.  

 
Mathcad Professional.  

.  
 

.  
 (320*240) . 

            : , , 
, , ,  

, . 
 

Krasilenko V.G., Nikitovich D.V. Simulation of cryptographic transformations of color images based on matrix 
models of permutations with spectral and bit-plane decompositions. The article is devoted to the improvement and 
simulation of secret matrix key negotiation protocols for cryptographic transformations in matrix type systems and models. The 
basis of such protocols is the generalization of the known Diffie-Hellman and others protocols to the matrix case and the 
corresponding mathematical procedures for the formation of two-dimensional keys. The necessity and advantages of creation, 
matching and application of matrix keys for improved matrix-type cryptographic systems and image encryption-decryption 
procedures are substantiated. Multistage and multi step matrix reconciliation protocols are proposed with the aim of improving 
their resistance to attacks. To confirm the reliability of the proposed protocols a number of model experiments were performed in 
the software environment of Mathcad Professional. The advantages of multistage and multi step matrix reconciliation protocols 
are shown. Computational procedures and matrix models take into account the specificity of images and easily adapt to parallel 
implementations and the latest hardware matrix processors. The results of simulation the creation of secret matrix keys in the 
form of high-dimensional (320*240) images are presented on the basis of the proposed protocol modifications. 

Keywords: Cryptographic image transformations, Diffie-Hellman matrix algorithm, generalized matrix models, secret 
matrix key, decryption, secret shared key negotiation protocol, modular exponentiation.  
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. 2.  Mathcad.  
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.5  Mathcad,  
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,  
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!).  

 
. 3.  Mathcad,  

 ( , S_AS  
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Lavrenchuk S.V., Hridin O.O. Information system for graduate and graduates of the department. This article 

describes how to create a responsive website for the Department of Computer Engineering which realized full functionality and 
the ability to use mobile devices. With plenty of benefits website enables easy management and monitoring of content, users, 
individual records using the developed administrative panel. On the basis of realization of the site achieved its goals: the 
possibility of registration and authorization system, providing the necessary information to students graduate, timely monitoring 
and compliance schedule of the diploma project, a fast and convenient way to find the right materials. 

Keywords: PHP, content, website, admin panel, database, information system. 
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.  1  ,  URL   –  
localhost/lntu.edu.ua. : ; ;  

; ; .  PHP. 
 ( . 2) :  

; ; ; ;  
 ( ); ; . 

 

 
. 2 –  

 
.  

 PHP – 7. ,  
 [1], . 

,  ,   
,  ( . 3). , 

,  
, . , 

,  
, , . 
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 [3], .  
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.  JavaScript  jQuery.  
,  JavaScript  

. ,  
: ,  

 email , 
,  

. ,  
.  email, 

, . 
,  

 ( .4).  
 

. 
 

 
. 4 –  

 
 PHP.  
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,  

.  ( . 6),  
, :  

 CSS  
 jQuery. 
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http://www.wisdomweb.ru/CSS3/. 

2. ., ., . – .: V, 2006. – 384 . 
3.  [ ] –  

: http://vuzlib.com.ua/articles/book/38096.html. 
4. Peter Westwood. DataBase [ ] / Peter Westwood. – 2014. – : 

http://www.citforum.ru/database/osbd/contents.shtml. 
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 SQLITE  WINDOWS 
 

. ., . .  SQLite  Windows.  
 SQLite  Windows- .  

.  
Windows-  SQLite  Qt Creator  

++.  
. 

: SQLite- , ,  Qt Creator,  
 C++, Windows- . 

 
. ., . .  SQLite  Windows.  

 SQLite  Windows- . 
.  

 Windows-  SQLite  
 Qt Creator ++.  

. 
: SQLite- , ,  Qt Creator,  

 C++, Windows- . 
 

Melnyk V. M., Gadzhemura A. M. Advantages in DBCS SQLite using for Windows applications. This paper 
considers the advantages of the database management system SQLite for Windows applications. There are jointly considered and 
justified mechanisms in these advantages implementation. The paper also offers an example of a Windows application that 
demonstrates the use of SQLite in integration with the development environment Qt Creator and the high-level programming 
language C++. Also ways of databases connecting and the basic operations of data writing and reading them from the database 
are described.  

Keywords: SQLite-advantages, database management system, development environment Qt Creator, high-level language 
C++, Windows applications. 

 
 

 
 ( ).  

. ,  
 .   SQLite   

,  
,  SQL-92 [1].  

 SQLite  ,   
 [2]. 

 Android, 
Windows, Linux  UNIX.   

,  
.  Qt Creator,  

.  
 

 SQLite  C,  ,   
.  ,   SQLite  ,   

,  ,   
. ,  

 (API)  SQLite. ,  
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,  -
 [3]. 

 
.  

 sqlite3,  
.  ,   

.  
 SQlite ,  

.  
 

 SQLite .  
 Organizer .  

 
.  

  
SQLite – .  

[4].  
,  

 
. .  

: 
 ; 
 ,  

; 
 ; 
 ; 
 . 

, , ,  Qt 
Creator : 

 QSqlQueryModel – ,  SQL- . 
 

. . 
 QSqlTableModel – .  

, .  
,   

 ID. 
 QSqlRelationalTableModel – ,  

, , ,  ID- ,  
. 

 
 QtSql  API .  

 API SQL , , , 
.   Qt,   

.  ,   QSqlQuery   
QSqlQueryModel, .  

. QSqlDatabase  
,  Qt SQL ,  

. ,  
 [5].  

,  SQL  
: 

CInfo::CInfo() : 
    db(QSqlDatabase::addDatabase("QSQLITE")) 
    { 
         db.setHostName("localhost"); 
         db.setDatabaseName("myBase"); 
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         db.setUserName("root"); 
         db.setPassword("pass"); 
         db.open(); 
         db.setDatabaseName("job.db"); 
         bIsOpened = db.open(); 
         if(bIsOpened) 
         { 
               updateDBVersion(); 
          } 
    } 

QSqlDatabase::addDatabase() – . ,  
 addDatabase() [8].  

 setHostName(), setDatabaseName(), setUserName()  setPassword().  
 

QSqlDatabase::close (),  
QSqlDatabase::removeDatabase()[6]. 

 SQL  QSqlQuery  
QSqlQuery::exec(). QSqlQuery  

.  exec()  QSqlQuery  
.  QSqlQuery::next() ,  

.  
 next(), ,  

false[7].  
 QSqlQuery::value() .  

, .  QSqlQuery::value()  QVariant,  
 C++  Qt,  int, QString  QByteArray.  

 Qt .  
,  QSqlQuery::next(), 

QSqlQuery::previous(), QSqlQuery::first(), QSqlQuery::last()  QSqlQuery::seek().  
 QSqlQuery::at(), , 

,  QSqlQuery::size(). 
,  

. 
QSqlQuery query; 
query.exec ("SELECT * FROM tabMain;"); 
while (query.next ())  
{ 
    tableWidget-> insertRow (0); 
    tableWidget-> setItem (0, 0, new QTableWidgetItem (query.value (0) .toString ())); 
    tableWidget-> setItem (0, 1, new QTableWidgetItem (query.value (1) .toDateTime ().toString ())); 
    tableWidget-> setItem (0, 2, new QTableWidgetItem (query.value (2) .toString ())); 
    tableWidget-> setItem (0, 3, new QTableWidgetItem (query.value (3) .toString ())); 
    tableWidget-> setRowHeight (0, 20); 
} 

,  exec()  false.  
 QSqlQuery::lastError(). 

,  INSERT,  
. . 

[8].  
: 

QSqlQuery query; 
query.prepare("INSERT INTO tabMain VALUES (null,: datetime,: string,: int);"); 
query.bindValue(": datetime", QDateTime::currentDateTime ()); 
query.bindValue(": string", lineEdit-> text ()); 
query.bindValue(": int", spinBox-> value ()); 
query.exec (); 
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,  ,   
.  

: 
QSqlQuery query; 
query.prepare("UPDATE tabMain SET String = ': string', Int =: int WHERE ID =: id;"); 
query.bindValue(": string", lineEdit-> text ()); 
query.bindValue(": int", spinBox-> value ()); 
query.bindValue(": id", iID); 
query.exec (); 

 REMOVE: 
QSqlQuery query; 
query.prepare ( "DELETE FROM tabMain WHERE ID =: id;"); 
query.bindValue(": id", tableWidget-> item (tableWidget-> currentIndex (). row (), 0) -> text()); 
query.exec (); 

: 
bool CInfo::getLastRowData(int &id, QDateTime &dt) 
{ 
    QString query("SELECT max(id) FROM jobs;"); 
    QSqlQuery q = db.exec(query); 
    bool result = q.lastError().type() == QSqlError::NoError; 
    if(result) 
    { 
        id = q.record().value(0).toInt(); 
        query = "SELECT date_created FROM jobs WHERE id = " + QString::number(id) + ";"; 
        q = db.exec(query); 
        result = q.lastError().type() == QSqlError::NoError; 
        if(result) 
        { 
            dt = QDateTime::fromTime_t(q.record().value(0).toUInt()); 
        } 
    } 
    return result; 
} 
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Windows 10,  2. 

 

. 2 –  

 
 SQLite  Qt Cretor  

. ,  
, .  

, .  
.  «  SQL-  

 Android» . .  
. [9]  

,   . 
 « » [10].  
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, ,  
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architecture. The success of Android is based on its unified Java programming model that allows to write platform-independent 
programs for a variety of other target platforms. However, this comes at the cost of performance. As a consequence, Google 
introduced APIs that allow to write native applications and to exploit multiple cores as well as embedded GPUs for compute-intensive 
parts. Here is proposed code generation techniques in order to target the Renderscript and Filterscript APIs. Render script harnesses 
multi-core CPUs and unified shade GPUs, while the more restricted Filterscript also supports GPUs with earlier shade models. Our 
techniques are focused on image processing applications that allow to target these APIs and OpenCL from to a common description. 
We further supersede memory transfers by sharing the same memory region among different processing elements on HSA platforms. 
As reference, we use an embedded platform hosting a multi-core ARM CPU and an ARM Mali GPU. We show that our generated 
source code is faster than native implementations in OpenCV as well as the pre-implemented script intrinsic provided by Google for 
acceleration on the embedded GPU. 
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Introduction 
The steady desire for new applications and higher display resolutions drives the development of 

embedded platforms and the need for faster, more powerful processors at the same time. Today’s mobile 
platforms found in smartphones and tablets host multi-core Central Processing Units (CPUs) and even 
programmable embedded Graphics Processing Units (GPUs) to deliver the demanded performance. This 
raises the question how to harness the processing power of these parallel and heterogeneous platforms. As a 
remedy, Google proposed two new parallel programming concepts for Android that allow to target CPUs as 
well as GPUs: Renderscript and Filterscript. 

These programming models were designed for the predominant application domain of image 
processing with portability in mind. While applications in Android use Java as programming language, 
Renderscript and Filterscript are based on C99. Hence, Java programmers have to write low-level C code in 
order to benefit from the high performance that is provided by these new programming models. This work 
proposes code generators that allow to automatically generate Renderscript and Filterscript code. The 
generated target code is derived from a Domain-Specific Language (DSL) for image processing algorithms 
[1]. The proposed code generators for Renderscript and Filterscript are based on the existing compiler 
infrastructure, which provides back ends for CUDA and OpenCL on discrete, standalone GPU accelerators. 

The focus in this work is on the code generation that allows to target the different components in 
today’s heterogeneous embedded platforms. 

We present the first code generator for Renderscript and Filterscript on Android platforms starting from an 
abstract high-level representation. The generated implementations are even faster compared to the target-
specific implementations in the Open Source Computer Vision (OpenCV) framework. At the moment, the 
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algorithm description is compact and requires only a fraction compared to available highly optimized 
implementations. 

The target code is generating for embedded Heterogeneous System Architecture (HSA) platforms. With 
HSA, CPU and GPU share the same physical memory (Fig. 1). This allows us to avoid extensive memory 
transfers and enables the employment of heterogeneous resources where the same data has to be accessed 
frequently from different compute resources. 

 
Fig. 1: Structure of a typical HSA platform with an embedded GPU 

Programming models on embedded devices 
The Android operating system is widespread on end user mobile devices but it becomes more and more 

interesting to use it also on other embedded devices as found in the industrial automation or the automotive 
sector. For example, compute-intensive advanced driver assistance systems such as self- and convoy-driving 
technology, parking guidance, and better infotainment systems are becoming more and more important for 
automotive.  

For such compute-intensive tasks, energy efficient embedded GPUs are of particular interest. However, 
there exists no common programming language that allows to harness also embedded GPUs. Android, for 
example, provides multiple programming models that allow to target a huge variety of devices with different 
usage scenarios in mind: 

a) SDK: The Android Software Development Kit (SDK) is based on the Java programming language. The 
SDK source code is compiled to bytecode that is executed by the Dalvik V.M., which is either directly 
interpreting the bytecode or compiling it into machine-specific instructions and executing it. Hardware-
specific characteristics are hidden and not exposed to the programmer. For that reason it is not possible to 
gain benefit from certain hardware specific optimizations like vectorization. This dramatically limits the 
overall achievable performance. 

b) NDK: The Android Native Development Kit (NDK) promises much better execution performance. 
Even though complete Android applications can be developed using C/C++ in the NDK, native code is 
usually executed by an application that is written using the SDK through the Java Native Interface (JNI). 

Using the NDK, hardware-specific characteristics are transparent to the programmer and can be 
utilized, for instance, by compiler intrinsics. For efficiently supporting a wide range of different CPU 
architectures, native code needs to be rewritten beforehand in a way that exploits particular architecture 
features to achieve high performance. For that reason, usually only compute-intensive code segments are 
realized in native parts of an Android application. 

c) Renderscript: Google first introduced the Renderscript programming language in 2011. The aim of this 
new language is to provide a programming model that avoids performance issues of the SDK without 
introducing portability problems the NDK suffers from. Renderscript is based on C99 and provides additional 
support for vector types. The Renderscript front end compiler generates an intermediate representation which 
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is then further compiled to native code that is optimized for a specific available target architecture like CPUs, 
Digital Signal Processors (DSPs), and GPUs. Unlike other parallel computing Application Programming 
Interfaces (APIs) such as OpenCL or CUDA, Renderscript was not designed with performance as the primary 
goal. Hardware-specific features like local memory are hidden from the programmer and, hence, target-
specific optimizations like tiling may not be exploited. 

The number of threads is directly inferred from the output buffer where each element is processed by a 
single thread. Another limitation is that the actual execution target (CPU, GPU, DSP) cannot be specified and 
is automatically chosen by the runtime system. These limitations ensure portability at the expense of absolute 
performance. 

d) Filterscript: Filterscript is a subset of Renderscript with certain limitations and stricter constraints to 
ensure a wider compatibility among CPUs, GPUs, and DSPs. Filterscript files are used and compiled the 
same way as Renderscript. 

The major difference is that pointers are not allowed. Therefore, memory cannot be directly read using 
linear arrays. Instead, the provided access API functions must be used. Only gather reads are supported, 
which means that only one output value can be written per thread (in contrast to scatter writes). Instead of 
assigning the value to a buffer, it is returned by the kernel function and written to the global ID of the current 
thread. Further limitations are relaxed floating point precision and lack of 64-bit built-in types. 

e) OpenCL: The Open Compute Language (OpenCL) programming model is not officially supported on 
Android devices. However, on recent devices, like the Nexus 4 smartphone and the Nexus 10 tablet, a 
working OpenCL driver can be found within the system libraries. Note that Google pulled the unofficial 
OpenCL support in Android 4.3. 

Providing a well-known common API like OpenCL cannot hide the fact that embedded GPU 
architectures vary considerably from their desktop counterparts. For instance, the local memory is not 
dedicated on-chip memory, but is instead mapped to global memory. Another major difference is that 
compute cores of most embedded GPUs are Very Long Instruction Word (VLIW) architectures and gain a 
huge benefit from vectorization or the use of vector types. 

OpenCL supports the allocation of host accessible memory using map() and unmap(). On desktop 
GPUs, this feature can be used to define page-locked host memory, which may speed up memory transfers. 
On HSA platforms like the ARM Mali [2] and AMD Fusion [3], these operations are used to avoid copying 
buffers. Because the main memory is shared among CPU and GPU, both can access the same memory region 
without copies. 

Target code generation 
This section introduces the target code generation for the parallel computing APIs introduced in 

Section II. We use a DSL for image processing as basis for target code generation and employ source-to-
source translation to target different parallel programming models. 

The Heterogeneous Image Processing Acceleration (HIPAcc) Framework 
The DSL provided by the HIPAcc framework [1] is based on C++ and provides built-in classes for two-

dimensional images and other objects such as filter masks. An image in the DSL stores the image pixels and 
can be initialized from plain C data arrays: 

uchar *image = readPGM(&width, &height, "lena.pgm"); 
Image<uchar> in(width, height); 
in = image; 

Similarly, a filter mask can store the stencil used for a convolution: 
const float filter_mask[] =  
{ 
    0.057118f, 0.124758f, 0.057118f, 
    0.124758f, 0.272496f, 0.124758f, 
    0.057118f, 0.124758f, 0.057118f 
} 
Mask<float> mask(3, 3); 
mask = filter_mask; 
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Using these data abstraction classes, computations on multidimensional image objects can be defined. 
A computational kernel is defined as a C++ class that holds a kernel() method describing the computation on 
a single pixel. Within the kernel method, all memory accesses are relative to the current pixel and only 
members of the C++ class can be accessed. Considering the Gaussian blur filter as an example, its 
computation can be expressed using relative memory accesses to the mask filter mask and the input image. 
The result is written back using the output() method: 

void kernel()  
{ 
    float sum = 0; 
    int range = size/2; 
    for (int yf = -range; yf <= range; ++yf) 
        for (int xf = -range; xf <= range; ++xf) 
              sum += mask(xf, yf) * input(xf, yf); 
    output() = (uchar) sum; 
} 

A more concise and expressive syntax for common computational patterns such as convolutions are provided 
by the HIPAcc DSL as well: the convolve() method describes the convolution of an image with a mask: 

void kernel()  
{ 
    output() = convolve(mask, SUM, [&] () -> float { 
           return mask() * input(mask); }); 
} 

Using the convolve method is not only more compact, it gives the source-to-source compiler also more 
freedom to optimize the code. 

The HIPAcc compiler [1] generates target CUDA and OpenCL code from programs written in this 
DSL. Using source-to-source translation, instances of DSL C++ classes are replaced by corresponding API 
calls to the CUDA and OpenCL runtime library provided by HIPAcc. Compute kernels, in contrast, are not 
mapped one-to-one to corresponding CUDA and OpenCL. Instead, the Abstract Syntax Tree (AST) of a 
kernel is analyzed and optimizations are applied such as staging image pixels into local memory or mapping 
multiple iterations to one GPU thread (loop unrolling). 

Memory accesses are then redirected to memory fetches from global memory, texture memory, or local 
memory-depending on the target device. Similarly, Mask accesses get mapped to constant memory or 
propagated as constants in case the operator is described using the convolve() function. 

Renderscript and Filterscript Support for HIPAcc 
We have extended HIPAcc for Renderscript and Filterscript support, adding a new back end for each 

API. Program parts of the DSL responsible for resource management are mapped to corresponding 
commands in the runtime library, which we provide. The compute-intensive kernels, however, are translated 
into Renderscript and Filterscript kernels. These get initialized at program start and can be executed 
afterwards. 

1) Memory Access Mapping: As highlighted in Section II, memory accesses are handled differently in 
OpenCL, Renderscript, and Filterscript. Therefore, the introduced back ends map reads and writes to an 
Image to corresponding API calls and memory array accesses. To illustrate this, we consider a simple read 
from an Image, followed by a write in HIPAcc: 

Image<uchar> input; 
... 
void kernel()  
{ 
    uchar val = input(); 
    output() = val; 
} 
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In OpenCL, these memory accesses are mapped to 1D memory arrays that are added to the signature of the 
kernel function with corresponding attributes indicating that the arrays reside in global CPU or GPU memory. 
In case neighboring pixels are read, the x and y index is adjusted accordingly: 

__kernel void kernel(__global const uchar *input, 
__global uchar *output, ...)  
{ 
    uchar val = input[y*width + x]; 
    output[y*width + x] = val; 
} 

Renderscript provides data buffers for storing image data (rs_allocation) and rsGetElementAt API calls for 
reading/writing data elements. Rather than writing the result to the current iteration point (i. e., writing to the 
first kernel parameter), the result is stored to _iter, the currently processed pixel: 

rs_allocation input; 
... 
void kernel(uchar *_iter, uint32_t x, uint32_t y)  
{ 
    uchar val = rsGetElementAt_uchar(input, x, y); 
    *_iter = val; 
} 

In Filterscript, data buffers are defined and read as in Renderscript, but no API calls are provided for storing 
results. Instead, the result for the current thread (pixel) is returned by the kernel: 

rs_allocation input; 
... 
uchar __attribute__((kernel)) kernel(uint32_t x, 
uint32_t y)  
{ 
    uchar val = rsGetElementAt_uchar(input, x, y); 
    return val; 
} 

In order to map the execution of a kernel in Renderscript and Filterscript either to the CPU or to the GPU, 
environment variables are used. 

In order to achieve high performance, the kernel has to be mapped to the memory hierarchy of the 
target architecture. GPUs provide multiple memory types apart from the global memory that are optimized 
for different access patterns such as constant memory, texture memory, or local memory. OpenCL allows to 
explicitly use these memory types in the source program. For example, filter masks are typically mapped to 
constant memory and read-only images with high spatial or temporal locality to texture memory or local 
memory. In contrast to this, Renderscript and Filterscript do not support any explicit mapping to the memory 
hierarchy. 

2) Iteration Space Mapping: HIPAcc allows the programmer to define a Region of Interest (ROI) in the 
output image to be computed. Similarly, only an ROI on input images can be read. This allows to work on 
images of different size in one kernel and to process only image regions of interest. The ROI on the output 
image defines also the iteration space and the number of threads required for kernel execution. This iteration 
space size is used as launch configuration in parallel compute APIs such as CUDA and OpenCL and offsets 
to the image are passed to the kernel in order to process only the ROI. However, the native API of 
Renderscript and Filterscript does not provide launch configurations up to Android 4.4. Instead, the buffer 
holding the image data defines also the launch configuration. That is, for each pixel in the image a thread is 
started resulting in an index space that is larger than the iteration space defined by the programmer. 
To overcome this deficiency, there exist three approaches. First, we can define a buffer with the size of the 
iteration space. This temporary buffer stores the result of the kernel and is copied back to the ROI in the 
output image as specified by the programmer. This approach requires additional memory of ROIwidth 
_ROIheight and requires one additional memory transfer of the same size. Second, we can define a dummy 
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buffer with dimensions equal to the iteration space and use this buffer to provide the index pace. Result pixels 
are not stored to this buffer, but to the buffer associated with the output image of the kernel. This approach 
requires in theory no additional memory and no additional memory transfers, but can only be used for 
Renderscript. 1However, it turns out that the Renderscript runtime still allocates memory for the buffer 
although no data is associated with the buffer. In Filterscript, the output pixel is not written to a buffer, but 
returned within the kernel. Third, we can use an index space with a size of the whole output image and add 
guards to the kernel so that only threads of the index space calculate pixels that are also part of the iteration 
space. This launches (IMGwidth _IMGheight)-(ROIwidth _ROIheight) additional threads that do not compute pixels. 
While this approach is valid for Renderscript, the behavior is undefined in Filterscript in case no return 
statement is executed. Hence, we read the corresponding pixel value from the output image for index points 
outside of the iteration space and return those. This requires (IMGwidth_IMGheight)-(ROIwidth_ROIheight) 
additional memory reads and writes for the Filterscript implementation, but has no memory allocation 
overhead. This approach is the only one that provides a valid iteration space mapping for Filterscript with 
only little overhead. Thus, this approach is followed by the code generator in this work. 

3) Vector Support: HIPAcc supports scalar data types for discrete GPUs from AMD and NVIDIA. 
These GPUs schedule scalar instructions to single lanes of their Single Instruction, Multiple Data (SIMD)-
like architecture. Adjacent threads are mapped to adjacent lanes. The embedded CPUs and GPUs considered 
here require vector instructions, though. Otherwise only a fraction of peak performance can be achieved. 
Therefore, we add vector type support to HIPAcc, which is compatible with the syntax in OpenCL and 
Renderscript. 

Support for HSA Memory Management 
The HIPAcc DSL was designed for desktop systems and therefore has no particular support for HSA 

platforms. Device memory is abstracted from the developer by the Image class in HIPAcc. Memory transfers 
to the device are handled implicitly by the framework. On HSA targets, it is possible to share memory 
between CPU and GPU by using host accessible memory that must be allocated using OpenCL API calls. 

We added support for HSA platforms to HIPAcc by extending its memory management to abstract host 
memory as well and implicitly manage map() and unmap() operations. This additional abstraction has the 
benefit that a) faster page-locked memory can be utilized on desktop systems, and b) the same memory 
region can be used for the CPU and GPU on HSA platforms in order to avoid memory copies. In case 
memory is allocated by third party frameworks (e. g., OpenCV or FreeImage), the programmer can still 
manage host memory explicitly. 

Related works 
While there exist a wide range of frameworks and compilers that generate low-level assembly code for 

embedded architectures, there is only little related work on targeting the new compute APIs Renderscript and 
Filterscript.  

For example, the Portland Group introduced the PGCL framework [6], which adds support for OpenCL 
to Android on the ST-Ericsson NovaThor platform. Their compiler supports the NEON instruction set and 
vectorization for ARM multi-core CPUs. Halide [7], a DSL for image processing provides a back end for 
ARM NEON, and the OpenCV [8] library utilizes also the ARM NEON instruction set. These frameworks 
have all in common to target only the CPU. More recently, a source-to-source translator for mapping 
annotated Java code (using pragmas similar to OpenMP within source code comments) to Renderscript and 
OpenCL was presented [9]. Hence, the developer requires profound knowledge of OpenMP, while our 
domain-specific approach abstracts from low-level architecture details. 

Qian, Zhu, and Li [10] compare and analyze the programming model of the SDK, NDK, and 
Renderscript considering usability aspects such as programmability, but also performance. They conclude 
that Renderscript provides the best performance while preserving portability at the cost of manual memory 
management and difficult library extensibility. The solution presented in this work does not have these 
limitations since the Renderscript code and the supporting files are automatically generated. Moreover, we 
support also Filterscript and OpenCL as back ends, which allows to map program parts to the GPU and CPU. 

GMAC [11] provides similar memory management abstractions for discrete GPUs (CUDA, OpenCL), 
but do not consider HSA platforms. However, the proposed abstractions can also be integrated into GMAC. 
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Table II: Lines of code for the OpenCV implementation, HIPAcc DSL code and generated Renderscript code. 
 Sobel Gaussian Laplase FIR Harris 

OpenCV 1681 1641 1712 982 2247 
HIPAcc DSL 15 22 11 11 68 
Renderscript 1915 1951 8575 3680 4265 

Conclusion 
A code generator model has been presented for Renderscript and Filterscript in the domain of image 

processing by utilizing the HIPAcc DSL. All code variants should be automatically generated from a common 
description that is highly portable and performs well on both: CPU and GPU. The code generator has to be 
integrated into the HIPAcc framework and is available as open-source under http://hipacc-lang.org. 

Using this code generator, we’ll try to produce the efficient code in our next research for different 
parallel programming models on embedded devices. We also predict to perform better than the target-
optimized OpenCV library on the CPU.  
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Miskevich O. I., Koreniuk A. Y. The role of man in information technology. The article explains the role of people 

who  are  subject  to  the  realities  of  the  modern  world.  The  methods  of  exclusion  user  interaction  with  a  live  person.  We  also  
consider ways of forming innovative technologies in the world today.  

Keywords: resources, information technology, human labor, Web applications. 
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Pasternak Ia.M., Bratanov A.S. Comparative analysis of typical content management system (CMS). This paper 

analyzes five most common content management systems. It is shows main capabilities of each system, and criteria for optima 
usage of each of them are preseted. All systems are completely free and open source. 

Keywords: content, system, content management system. 
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WordPress [1]  CMS. WordPress –  
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.». ,  WP  CMS, ,  
. ,  

. , ,  
. ,  

.   «  5  »  (  
. 1). 
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 CMS  WORDPRESS 

 
. ., . .   

CMS WordPress.  CMS WordPress  
 Woocommerce. 
: , WordPress,  Woocommerce, , , , eCommerce, URL- , 

PHP, CSS, HTML. 
 

. ., . .  
 CMS WordPress.  CMS 

WordPress  Woocommerce. 
: , WordPress, Woocommerce, , , , eCommerce, URL-

, PHP, CSS, HTML. 
 
Peh, P. A., Balandiukh V. V. Development of online store selling cosmetics and personal care products based on 

CMS Word Press. Is developed online store selling cosmetics and personal care products based on  CMS WordPress using the 
Woocommerce plugin. 

Keywords: online store, WordPress, Woocommerce, browser, server, host, eCommerce, URL-address, PHP, CSS, 
HTML. 
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. 1.1 Header . 

 
 Main – , .  
Sidebar – , ,  

,  ,   
 ( .1.2).  

 



 " : , , "  
, 2017.  26 

 

 
©  . ., . . 
 

158 
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Footer – , ,  
,  ( .1.3.) 

 
. 1.3 Footer . 
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 WordPress .  
, ,  

 WordPress . 
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Khodakov V.E., Kozel V.M. Evaluation of the effectiveness of information systems on private quality indicators. 

The article deals with the main private indicators that have a direct impact on information systems. The definitions of adequacy, 
relevance of information, tolerance are given. A complex index of efficiency is presented. 

Key words: private quality indicators, system efficiency, information system, adequacy, criteria for information 
evaluation. 
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, Groovy, Grails, Hibernate, Jasper, ZK, Spring Security, DICOM. 
 
Hoyan D.I., Krasnokutska I.V. The Accounting Automation System for Swedish-Ukrainian Clinic Angelholm. 

Management and accounting build good impression for the organization that provides wide range of medical services. This work 
is devoted to software development for Clinic Angelholm with the aim to increase the convenience of staff work and the speed of 
patient service.  

Physicians spend too much time to maintain the documentation, they have to fill out lots of registration forms, 
protocols, cards. Suggested specialized system gives the opportunity to maintain complete medical documentation and 
accounting of physicians work and patients queue without efforts and with application of up-to-date informational technologies.  

Keywords: automation of health care, medical statistics system, electronic medical records and protocols, Groovy, 
Grails, Hibernate, Jasper, ZK, Spring Security, DICOM. 
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Zhyharevych . Kotlyarets V.V. Lets A.R. The model of educational software ecosystem. Software development 
includes socio - technical systems. Modern software is characterized by its massiveness, complexity, rapid integration into social 
relations, the use of new principles in the formulation of the problem, software design, development, maintenance, sharing and 
use. It is the interaction of different spheres of influence in software development led to the use of new principles in creating a 
model of educational software ecosystem. 

Keywords: model, ecosystem, software, research, literature. 
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N.V. Zdolbitska, A.P. Zdolbitskyy. The device is energy efficiency management system solenoid valve. The device 

is designed to improve the energy efficiency of existing industrial control systems electromagnetic valves automotive LPG 
equipment. At the core of the device is the way to opening pulse electromagnetic solenoid valve, followed by keeping them in 
working order low current and voltage. 

Keywords: solenoid valve, a current, energy efficiency. 
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N.V. Zdolbitska, A.P. Zdolbitskyy, B.Yu. Kalinin. The computer system of visual effects. Developed software and 

hardware to control the sixth independent channels RGB LED strip. 
Keywords: RGB, LED, ATmega, PyQt, PWM. 
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Kaganiuk A.K. Analysis of automatic control systems for coal mining combine operating in difficult mining and 

geological conditions. This article analyzes and constructs automatic control systems for coal mining combines operating in complex 
mining and geological conditions 

Keywords: coal mined processor, automatic control system, flue system, dual-circuit system. 
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Kotsyuba A.Yu, Matsibora A.S. Information system for analysis of raw material suppliers to the enterprise. Based 

on Embarcadero C++ Builder XE and DBMS MySQL, a set of programs (information system) has been developed that allows 
analysis of statistical data received from raw material suppliers to the enterprise. Using ADO-technology, the program interacts 
with the database. The received information system makes it possible to monitor the supply of raw materials, add new (or delete) 
suppliers and output reporting information, for example, on the rating of suppliers in the form of a graph. The rating is based on 
the quantity of quality products and its price. 

Keywords: Information system, automation, C ++ Builder project, ADO-technology, DBMS MySQL. 
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Musiyenko M.P., Zhuravska I.M. The control of unmanned vehicles, based on the use of mobile devices. The paper 

presents a method of drones’ control  via mobile devices that  carry cell  analysis of data from UAV and the environment.  This 
method based on the use of Google Firebase services like real-time database, means of clients’ and objects’ authentication for 
UAV control system, means of synchronization and mobile data analysis. Defined development appropriate software and 
hardware system was developed. 

Keywords: control of unmanned vehicles, mobile data analytics, Google Firebase. 
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Mariia Orlova,  Ihor Mosiichuk modified method of searching the shortest rout of transfer data for peer-to-peer 

network. This paper describes a algorithm of routing for peer-to-peer corporate network based on decentralizied algorithm. 
Finding the shortest rout of transfer to increase speed of exchanging resources in this network and comparing it with basic 
algorithm. This algorithm use «Rejection Sampling» method for finding interim peers of transfer’s rout. 

Keywords: peer-to-peer network, decentralizied algorithm, Small-world web. 
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,  
,  – , . 

,  n×n,  
n=6 ( . 2). 

,  n×n,  
n=6 ( . 2).  p  (p> = 1)  

 (q = 0). . 
 d ((i, j), (k, l))  (i, 

j)  (k, l),  ,   , 
,   

d ((i, j), (k, l)) = | k - i | + | l - j |. 
,  

. 
 q>0, , q=2 ( .3),   u  v  w  

 ( ).  u  4  2  
. 

 

. 2.  n = 6, q = 0 

 

. 3.  u  q = 2,  v  w - . 
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 -  ,  
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, . 

. 
.  

, 
,  ,   
. 

, . 
 d (a,b)  a=(ax;ay)  b=(bx;by)   d (a,b) = | ax - bx 

|+| ay - by |,  b  1/d(a,b)q  
q>0  a  b. 

 «Rejection sampling»  
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 1  (1 )  19 (18 –  

);  2  23  17; 3   – 21  24; 4   – 22  15; 5  
) – 22  19. 
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M.M. Polishchuk, L.M. Danulyk, J.V. Bydenko. Electronic thermometer temperature voice message. An overview 

of modern electronic devices at home, classification instrumentation, shown to the printed circuit board unit schematic diagram 
and block diagram of a microcontroller designed gauge the temperature of the voice message. 

Keywords: thermometer, AVR, AT7294C, microcontroller, PCB, kompator, gauge, voice control 
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+4-5 .  « » 

,  40  (  5  8 ). 
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.  -50  +89 

.  
,  ,  )   100  .  « »   

»  « » Windows. »  
 DD2 24 256.  

 DD1 89 2051.  
 5,5  

 R4-R8.  V  -  
. 

 - , , «  
»   « ».   

 « » . 
 « »  

.  
. 

,  
,  

.  
, ,  

. 
 Sprint Layout ( . 5).  
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M.M.Polishchuk, A.K.Kaganiuk., R.V.Sopizhuk. Research DC-AC converter with microcontroller-controlled 

frequency inverter. Researched electrical energy converter, its modes of operation and the main components of which depend 
on the capacity of the device. Investigated modes and features inverter with various elements of the device, the graphs of the 
converter is given recommendations on optimization given the advantages and disadvantages of the designed solution. 

Keywords: inverter microcontroller, ATmega328P, plan Box-Banking, transformer, transistor, frequency. 
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 m – ; 
k– . 

 
 81 . , 

.  
-

. ,  
,   27 . 

: 
- ; 
- ; 
- ; 
-   ; 
- ; 
- ; 
- .  

 ( .1.1)  
.  

:  (+1),  (0)  (-1) [12]. 
 

 1.1.  
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, 
. 

 
 
P

,  

 
 

 
 

S, 2 

1 2 3 x4 

 (+1) 15 150 300 0,7 

 (0) 12 100 200 0,5 
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0
1

1

U -Ux = ; 0
2

2
x ;  0

3
3

P Px , 0
4

4

S Sx   (2) 

1x , 2x , 3x , 4x – , , , , 
; 

U , , P , S – , , , , 
; 

0U , 0 , 0P , 0S  – ; 

1 , 2  , 3 , 4 – . 
 

: 
 

0 1 1 2 2 3 3 4 4 12 1 2 13 1 3 14 1 4

2 2 2 2
23 2 3 24 2 4 34 3 4 11 1 22 2 33 3 44 4

y b b x b x b x b x b x x b x x b x x

b x x b x x b x x b x b x b x b x
 (3) 

 
: 

 
n k n

2
0 j ij j

j 1 i 1 j 1
b 0,33333 y 0,16667 x y ,   (4) 

n

i ij j
j 1

b 0,08333 x y ,       (5) 

n k n n
2 2

ii ij j ij j j
j 1 i 1 j 1 j 1

b 0,125 x y 0,0625 x y 0,16667 y ,    (6) 

n

ir ij rj j
j 1

b 0,25 x x y ,     (7) 

 
  j- ;  

n - ; 
yj-  j- ; 
k- ;  
xij, xrj-  i-  r-  j- ; 
i,r - . 
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0
2 2
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i
2 2
b yS 0,08333S ,       (9) 
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ir
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0 ii
2
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ii rr
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M.M. Polishchuk, S.V. Grunyk, V.V. Dmyterchuk. The robotics system of automatic search of source of light. An 

overview of the market robotics study and selection of components, as well as the proposed budget device automatically light 
with a search possibility of upgrading for any needs. 

Keywords: robot, system, sensor, RTS, Arduino, Atmega 328 solar panels. 
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,  ( . 2).  
 5  1 ,  USB. 

 
. 1.  

 
. 1.   LM2596  Mini 360 DC 

 4,75  

 23  
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 1,8 A 
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 96% 
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 30 B 
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. 2.  18650 

Arduino   –  ,  ,   
.  N-  

,  
, , . 

: 
void direction(uint8_t dir) { 

    switch(dir) { 

        case FORWARD: 

            analogWrite(MOTORLEFT, MOTORLEFTMAX); 

            analogWrite(MOTORRIGHT, MOTORRIGHTMAX); 

            break; 

        case RIGHT: 

            analogWrite(MOTORLEFT, MOTORLEFTMAX); 

            analogWrite(MOTORRIGHT, 0); 

            break; 

        case LEFT: 

            analogWrite(MOTORLEFT, 0); 

            analogWrite(MOTORRIGHT, MOTORRIGHTMAX); 

            break; 

        default: 

            analogWrite(MOTORLEFT, 0); 

            analogWrite(MOTORRIGHT, 0); 

            break; 

    } 
,  

.  Tower Pro 9g SG90 ( . 3),  
 3  7,2 . 
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. 3.  Tower Pro 9g SG90: 1 –  —  (Ground, 

 GND  Arduino); 2 –  —  +5  
 5  Arduino); 3 –  —  

 Arduino)[8]. 
 Arduino . 4. 

 

  
. 4.  Arduino 

 
: 

// dir -90...+90 

void headdir(int8_t dir) { 

head.write(dir + 90 + HEADCORRECT); 

} 
.  

: 
 

 

1 

2 

3 
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 l – ; 

S –  (340 ); 
t – . 

 HC-SR04.  
 5  2  15 , .  

 2  400 .  
. 

 4 .  
:  Vcc   Gnd.   Trig  ,   Echo  

,  [9].  
 Arduino( . 5). 

 

 
. 5.  HC-SR04  Arduino 

: 
unsigned long distanse(){ 

    int duration, cm; 

    digitalWrite(SONICTRIG, LOW); 

    delayMicroseconds(2); 

    digitalWrite(SONICTRIG, HIGH); 

    delayMicroseconds(10); 

    digitalWrite(SONICTRIG, LOW); 

    duration = pulseIn(SONICECHO, HIGH); 

    return duration / 58; 

} 
 

, , .  
.  .   

 (10°) ,  
.  ,   

.  
: ,  

. . 
.  

 ( . 6). 
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. 6.  

 
.  Arduino Uno R3 

CH340 (ATmega328). ,  
. 
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Reshetylo A.A., Reshetylo . M.,  Gumeniuk P.A.,  Markina L.M. Systems of passenger microclimate cars. The 

article considers the main types of creating a microclimate including car air conditioning system and climate control. The basic 
principles of their work. Shows some advantages climate control system with respect to air conditioning systems.  
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Shabeliuk O.V. Development of library of physical equipment for building educational system based on 

augmented reality. This paper examines existing approaches to the implementation of mobile learning systems of physical 
disciplines. It is proposed to use augmented reality for the implementation of practical interactive work. Particular attention is 
paid to the library of physical equipment, that can be used to visualize models of actual physical hardware, and the interaction 
between them. Described the interaction of simulated equipment, on the example of laser and diffraction grate patterns. Analyzed 
advantages and disadvantages of this approach, the possibilities for use in the simulation of other physical experiments. 
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