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2f 295 228 190 152 130 115 105 

2f 125,1 97,8 78,5 64,7 54,2 46,5 40,5



    , ,    -   

 
135

    
 

 ,   
 

,     ,   
  –  ,  : , , 

       . 
   ,   ,  

 , ’       
    [1,2].  

      
  ’    ,   

  .      
:  

0dl l dT ,     (1) 
 0l  –    0° ; dl dT –   

   . 
    

     x  
   ,     

   .   
   ,  

   [2, 3].  
      [3] 

 :  
(3 4 )x g f kT ,    (2) 

 g  f –   ; k –  
; T –  . 

    
       1.  
   1,      2. 

   ,      
  .       

         
 ,     (   1  

).     0,5° .    
        11. 

     0,001 . 
      

( )  ° -1   :  
0l l T ,     (3) 

1.



                   . .  136 

: l –       , ; t – 
   t1  t2, ° ; t1, t2 –     

 ; l0 –   ,  (23±2° ).  l0 
      0,05 . 

  2     l 
 « »   .    ,  

   . 
  

 «EXCEL»  
,    

   2 
  

  
0.0148l t , 0.0154l t , 
0.0153l t  

   
 (1, 3)   

,    
    
   

   
  0 155,10l  . 

  
    « »    

20 – 100 °    9,8*10-5° -1.  
     « »  

     ,   
7,7*10-5° -1. 

    « »  « »  
   10,3*10-5° -1  12,3*10-5° -1. ,  

        20 – 
60 ° .          

  . 
 

 
1.  . .     / . . , . . . – : 

 , 1983. – 279 . 
2.  . .    / . . , . . . 

–    , , 1971. – 397 . 
3.  .      / . . – : , 1978. – 

791 .  
 

  

 2.   
 l  « » 

  . 



    , ,    -   

 
137

      
 

 
  

 
 ,  , ,  ,   

,    –    .   , 
          

    .     ,  
        

      .  
        

     . 
       ?  –  

   ,    
   .  ,  

  ,    ,  . 
        ,  

     ,       
,      .    
    ,       

. 
        

 ,         
  .       
      .     

      . 
  ’    ?    

 .  –     
,        

    , ’     
  ’       .  

       
,    .   

       
      ( ). 

         
        

       [1]. 
       

       
 ( ).     



                   . .  138 

  fd      
 : 

)1)(1( pf Vdd ,     (1) 
 pV  –  ,      

     : 

)1(6
21

p

pT

V
V

E ,     (2) 

 T  –  ,  –   [2].    
     , ,  
   [3]. 

      
,       :   
,    ’      

.       
,  , ’ -  ,  

  .    ,  
 ,    , -

 ,  , -   
,    ,    [4]. 

 ,     ’ ,    
    .  ’   
  ,     
.  ’   ,     

    .  
     ,  
   . 

       
      , 

  ,     .  
 

 
1.  . .   / . .  – .: , 1968. – 545 . 
2.  . .    / . . , . .  //  

. – 2000. – . 69,  4. – . 378-399. 
3.  . .      / . .  //  

 . – 1998. –  7. – . 108-113. 
4.     [  ]. –  

  : http://www.monographies.ru/ru/book/section?id=109 
5.  . .    -   / . . , 

. . . – .: , 1967. – 170 .  
 

  



    , ,    -   

 
139

    
 

 ,  ,    
 

 1809       
   ,   U –  ,  

        . 
         

,  ,     
          

. 
 1852      . 
     . 
 ,       , 

’         
 .   ,  , 

 ’           
    .     

,     ,      
     ,    

. 
      

      .  
  ,    

  ,     ,     
 ,  ,     .  

,      
  ,     

     ,   
       .    

,   . 
 (1859)  ,      

.   –  ,     
     ,   

  –        
         

 . 
       

 ,     .  
          

   .       
 .    ,     



                   . .  140 

,        
 . 
        

 ,     .   
          

,     , ,  , 
    ,   . 

  ,      
,          

.     Q     
      . 

     (1879)   
  . 

1.        
 ,    

   ,  – ,  
  .   ,    

, ,       
        .  

2.   ,      
,     ,   
  .         

     . 
3.   ,     

 . 
4.  (  )     

       .   
      ,    

 ,   ,     
     . 

    ,   
    ,      

,     .  
          
,     (      ).  

        
  . ,       

          
  (     ).    , 

   –    –      
 . 

 
  



    , ,    -   

 
141

    
     

 
 ,   

 
       

          
         

  . 
     

   ’     
  ( )  Mowiol 6-98 (Kuraray)   
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   ,     
        
    ,     

  : I    0.3%, 
0.5%  0.7%, II  –  1%  3%, III  – 

 5%, 7%  10%.      
     ,    

   : I   
 0.3%, 0.5%, 0.7%  1%, II  –  3%, 5%  

7%, III    10%. 
       (1): 

       
        

0.92%,    I  II  ,   
      – 3.7%,  
   II  III ,     
  .     

       
  2.1%,    I  II ,  

       
  8.4%,     II  III  

 ( . . 1  . 1). 
 1 

   
 *   

 **   
 

  
 

0.3%, 0.5%, 
0.7% 0.9% 1%, 3% 3.7% 5%, 7%, 10% 

  
 

0.3%, 0.5%, 
0.7%, 1% 2.1% 3%, 5%, 7% 8.4% 10% 

 ,     
     ’   

    :   
        ( * 

 **)    ,     
  . 
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– 480 ; 9 – 520 ;10 – 560 ; 11 – 600 ; 
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. 3.  )( yRf  
   

   
  

 
 0k , 1k   2k  – ,        

   ; yR  –      

.   0k , 1k   2k       . 

  0k , 1k   2k  

 
 

0k  1k , -1 
2k , -2 
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     Arduino 
 

  
 

    ’    
     .    

,          
 Arduino       

   ,      
   . 

  2005 ,   Arduino 
      .  

     $30     .     
      .   

Arduino        
   [4]. 

Arduino –       
,        

 /     Processing/Wiring 
 ,    C/C++. Arduino  

      ’ , 
     ,    

’  ( : Processing, AdobeFlash, Max/MSP, PureData, 
SuperCollider).    (   , 

 ,  )    
     ,     

 [5]. 
Arduino    :    

 ,       
,    .      

/      ,  
   . ,     

         
  .       

  ,     
/   /    ,   

 GSM.  ( ,  )  –  
  : Arduino        

      ,    
      (   

     ,     

V.  



                   . .  180 

 ) [1].       
         : 

 ,   ,     
,  ,      [3].   

  Arduino   , : , 
,  , 3d ,  . 

   Arduino   : 
1.   –  Arduino      

 . 
2.  –   Arduino   

 Windows, Macintosh OSX  Linux,      
   Windows. 

3.      –  
Arduino    ,     . 

4.        
  –  Arduino   ,    
  .    

 C++. 
5.        

  –  ATMEGA8  ATMEGA168  
 Arduino [2]. 

,  ,    ,  
Arduino    ,     

  .      
      – 
, , ,   .   

         
,    . 

 
 

1. Kendall B. Getting Started With Arduino: A Beginner’s Guide [ ] / 
Brad Kendall. – 2013. –    : 
http://www.makeuseof.com/tag/getting-started-with-arduino-a-beginners-guide/. 

2. What is Arduino? [  ] –  : 
https://www.arduino.cc/en/guide/introduction 

3.  . .,  . .,  . .   ARDUINO  
,     [  ] – : 

, 2015 . – 55 . –  :http://nuft.edu.ua/page/view/konferentsii 
4.   Arduino[  ] – 2011. –  : 

https://arduino-ua.com/art2-arduino_istoriya_sozdaniya 
5.  . .,  . .,  . .,  . .    

    Arduino[  
]/  . .,  . .,  . .,  . . –  

:http://cyberleninka.ru/article/n/kratkiy-obzor-i-perspektivy-primeneniya-
mikroprotsessornoy-platformy-arduino 
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   . ,    
     [2]. 

      
         

’  :   ;   
 ’ ,    ; ,  ’  

 ;       ;  
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      .   
   ,   ,  

  .       , 
,   . 

   ,    ,  
   «    »  19.06.2003 . 

[4].  2005 .       
     . 

,       –  
2014         
4800    IT,  2015  – 6025.   

      2016  
   – 47,48%,   13,14% ,   2015 . 

    :  25,76%   



                   . .  182 

   . 11,55%  
     ,  10,14% –  -

 [1]. 
     

,      -
.      « » 
.        

 ,        
     . 

  ,     
: 

- ,   ’    https; 
-    - ,    

  ; 
-         , 

       ; 
- ,   ’    https; 
-          

,       ,   
       [1]. 

      
   ,   «  ».  

       , 
  ,        ,   
 ’    ,   ,    
.         [4]. 

,    ,   ,  
,       , 

      ,    
  .      

          
. 

 
 

1.    :     [  ] –  
  : http://invaders.com.ua/tech/4270 

2.  .     ? [  ] /  
 // dealist media – 2016. –    : 

http://idealist.media/index.php/sergiy-demidyuk-yak-zahistiti-sebe-vid-kiberzlochintsiv/ 
3.  . .,  . . :     

[  ] / . . , . .  //   – 
2013. –  : http://cripo.com.ua/?sect_id=3&aid=165054 

4.    [  ]   
 "  " –    : 

http://ukrjustice.com.ua/pravove-rehulyuvannya-kiberzlochynnosti/  
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i   (NiklausEmilWirth) –  , 
,    ,   . 

.      
   .     

,      
     

  .  
  PASCAL,   

    MODULA-2  
OBERTON,     

    
  .    

       

   .   
  «Algorithms + DataStructures = 

Programs»,      
   [1]. 

       
  ,       

      [2].  
     

  1960 ,          
,    . 

    ,      
    ’  IBM-704.     

NELIAC     ALGOL-58. 
          

 .       EULER,  
  ,      –    

         
.       

,        , 
   [1, 2, 3]. 

   ’  .     
,     1963  1967    ’ -

     
.   ,    ALGOL-W,    

PASCAL,       XVII   

"    

 ,    

 ..." 
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,   1642    ,  
       .   

PASCAL     ,      
.  1972       PASCAL 

      
 [2].  

 PASCAL   . ,  
     ,      

     ,     
  . 
        ’  

.   PASCAL      
  ,  ’      

 .  ,  EULER  OBERON,  
         

. 
,    ’   , 

 PASCAL, OBERON  MODULA-2,   .    
      [1, 3]. 

         
   .      

 - ; ’     
    –  ’  ;   

 IBM    ;    
       
,     «Purlemerte»   . .  

      :  
,  ( ),  , ,   

( ),     ( ),  
 ( ),   ,   

(  ) [3]. 
 

 
1.  . .   / . . . – . : , 1989. – 240 . 
2.  . .  :  / . . , 

. . . –   , , . . «   
». – . : - , 2006. –  6/90 – 310 . 

3.   [  ]. —  : https://uk.wikipedia.org 
/wiki/ _ . 
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    LATEX 
 

i    
 

LATEX –     , 
    -  .   

    ,    
   ,   i    
  .       

 ,    CTAN,   
   .     

  « »,     
, LATEX    ,   

     . 
     ,     

 , ,   XIX   
  « »     [1].  
 ,    – .   

  ,  , ,  
      . ,   

    [2].  
   ,      

:     ,  ,   , 
    .    –  

   [2]. 
       -

      , 
,  ,    LATEX.   

    - ,   
  ,    . . 

        
,  interactiveanimate.      
 PDF-    ,     

 .       
 ,  -   .    

   .     
       

,  i      ,   
  . 

 PDF-     ,  
 JavaScript.     

  AdobeAcrobatReader,   . 
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 ,     ,   
  

\usepackage{interactiveanimate} 
        

     : 
animation   ;

aframe      
animation; 

controlbutton      
aframe. 

  tex-     : 
\begin{animation}{<  >}{<  

>} 
\begin{aframe}{<  ’  >}{< ’  PDF-
,   >,<    PDF- >} 
\controlbutton[< ’  PDF- ,   

  >,<    
>,<    >] 

{<   >}{< ,     
   >}{<   
>} 

\end{aframe} 
\end{animation} 

        
   «scarabaeus». 

  
  «scarabaeus»,      

2 22 2 2 2 2 2 2 0,x y x y ax l x y  
 , 0a l ,    cos 2 cosr l t a t . 

 
 

1. :     ? [  ]–  
: https://www.ted.com/talks/ken_robinson_says_schools_kill_creativity. 

2. Bjork R. A. Self-regulated Learning: Beliefs, Techniques, and Illusions / R. A. Bjork, J. 
Dunlosky, N. Kornell. – In: Annual Review of Psychology, vol. 64, 2013, pp. 417-444. 

3. The interactiveanimation Package [  ]–  : 
http://mirror.datacenter.by/pub/mirrors/CTAN/macros/latex/contrib/interactiveanimation/in
teractiveanimation.pdf  
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   WEB 3.0 
 

  
 

          
 .    ,   

  .       
: 

1.     
 ,     

  . 
2. ’   –    . 
3.      . 
4.  ’      (  

) . 
5.       . 
6.       

. 
        

Web 1.0,     - .  , Web 1.0 
       –   
    ,     

  ,     ,   
     [2]. ,    Web 1.0  

Web 2.0. 
Web 2.0 –   ,    

        [1].  
  :      

 –    ,       . 
      :  

« »     . 
Web 3.0          

   ,   ,   
  .     
’  :  

1.      
   . 

2.  « »  . 
 , ,    

 ,       , 
     ,  ,   

 .      
,     .  
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    (Google, Freebase.Com, CYC) 
    ,    

,    –      
,         

.    ,   
    ( ) ,     

  -  .    
 Web 3.0. 
     Web 3.0   

,        ,  
   ;     ,  

     ,   
  . 

  ( ),    
    ,    

 ,    , , 
   .       

(   ). 
       

    .    
     ,   

,   ,       
 -  .      

 ,    . 
,  Web 3.0     -

        
' , '      .  

  Web 3.0   - ,    
  , ,    -  

 ,      
,      .  

 
 

1.  2.0 [  ] // Wikipedia. –    : 
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1_2.0. 

2. Web 3.0 —  [  ] //   ( ). 
– 2009. –    : http://jarki.ru/wpress/2009/06/09/747/. 
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        .  
     ,      

 (  , wi-fi, 3G, 4G). ,    
  « ».       -     -

  24/7        . 
 ,          

 . 
  –     ,    

   , a     . 
 ,  ,   ,  

   .      
         ,   
  .     
       [1]. 

        
  .    . 

GoogleDrive    ,    
    . Google   15  

     ,    
.        

   .    Gmail  
Google +         . 

           
  ’  .    ’   Windows 

 OS X,    ’      , 
   . 

  ,     
   ’ . ,    « » 

,        . 
Google      13 . 

  OneDrive      
Windows,         

  .     
    ,     Android, iOS 

 OS X.   GoogleDrive,    Microsoft   
    –       
. 

  OneDrive      Microsoft 
Office.  -   ,    
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 ,    .   ,   Office 
365        

 –      GoogleDrive.  ,  
     Office 365,    

     1    1300 . 
        

   – Dropbox.     
    ,    ,   , 

   –  2 .       
 –        50 .   ,  

    Dropbox   512 
,      Carousel –  3 . 

 Dropbox      : Windows, OS X   
  Linux.      , , 

 ,      .   
       –   
,       . 

        
 . 

 1.   
 GoogleDrive OneDrive Dropbox

  15  15  2  
    5  2   

   + + + 
   + + + 

  1 /  9,99$ 9,99$ 9,99$ 
 

  ,     ,  
 ,    . 

 
 

1.   [  ] // Wikipedia. –  : 
https://uk.wikipedia.org/wiki/%D0%A5%D0%BC%D0%B0%D1%80%D0%BD%D1%96 
%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B0. 
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 Wi-Fi  ESP8266  Arduino 
 

   
 
Arduino     

    
    

    
  API  

,  
    

/     
  Processing. 

 Arduino     
         

 ,      ,   
 .       

    '      
.     Bluetooth , 

   '    ,     
  10   ,    Wi-Fi 

         . 
       ’  WiFi,  

    EMW3162, ESP8266  ESP-01, ESP8266 
 ESP-07, ESP8266  ESP-12F, NodeMCU V3 ESP8266 (CP2102), 

ESP8266 WittyCloud, SparkFun ESP8266 Thing, WEE WI-FI . 
 Wi-Fi      

ESP8266       TCP/IP   AT-
        

,  , IP- ,  ,  
,  ,  ,  

 ,  . 
ESP8266       .  

     GPIO (  
- ),  ,   ' , 

I2C, SPI,     Wi-Fi ' .   
   Wi-Fi   Arduino  RaspberryPi,   

         
Arduino IDE.        

 ESP8266  Arduino IDE. 
    : 

1.    UART-WIFI     ESP8266 
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   AT- ,    
' . 

2.    ESP8266    
. 

Wi-Fi  ESP8266   : 
–  Wi-Fi  802.11 b/g/n; 
–Wi-FiDirect (P2P),soft-AP; 
–  TCP/IP; 
–  TR , balun, LAN,  ; 
–  PLL, ,   ; 
–   +20.5dBm   802.11b; 
–   ; 
–SDIO 2.0, SPI, UART, STBC, 1x1 MIMO, 2x1 MIMO; 
–A-MPDU & A-MSDU aggregation& 0.4 s guardinterval; 
–      22 ; 
–  24.5 14 . 

        
.   ESP8266     

: 
1.    ESP8266   Arduino 

IDE. 
2.     ESP8266. 
3.    Arduino IDE   ESP8266 

, Arduino     ,  
         

  .      ’   
   ,       
    '    .   

   ESP8266,     . 
         

Arduino     –    
 . 

 
 

1. Arduino ESP8266 [  ]. –    : http://arduino-
ua.com/cat66-radio-modyli 

2. Arduino ESP8266 [  ]. –    : 
http://geekmatic.in.ua/ua/Arduino_IDE_with_WiFi_ESP8266. 
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MySQL     PHP 
 

  
 

      - . , 
     ,     PHP  

MySQL     PHP     MySQL. 
PHP -   ,     

web-  ( ),    Web- .  
PHP  "Hypertext Preprocessor (  )".  

    PHP: 
1.       .  

   PHP, -   .    
     PHP-   , 

  -    PHP. 
2.       .  

  PHP- ,     -
  ,  ,    . , 

    -  PHP. 
3.   ,     . 
        PHP   -

,    PHP-GTK    
.       -  
. PHP-GTK   PHP      

 PHP [1]. 
MySQL -      ,  

   :   .   : 
  -  - .      : 

, , , , ,     
 .  

 MySQL       .  
MySQL  -         . 

 MySQL  -          
  [1].  

   PHP,     MySQL 
.    '    MySQL  

mysql_connect (),        MySQL  
    . 

 ,      ,    
 : 

$host='localhost'; // ’   
$database='db_name'; // ’    
$user='user_name'; // ’   
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$pswd='your_pass'; //   
$dbh = mysql_connect($host, $user, $pswd) or die("   ’  

 MySQL."); 
mysql_select_db($database) or die("   ’    
."); 

         
: 

CREATE TABLE `my_sql_table` ( 
`id` INT NOT NULL, //    
`firstname` VARCHAR( 50 ) NOT NULL, //   
`surname` VARCHAR( 50 ) NOT NULL, // max  50  
PRIMARY KEY ( `id` ) //   -  id); 

      [2]: 
-     : SELECT count(*) FROM 

table; 
-    : SELECT * FROM table; 
-     ,    N: 

SELECT * FROM table WHERE name='N'; 
-  /     

:select max(A) from person; select name, min(A) from person [2]. 
,      , '  

 .        
 . ' ,  ' ,     

 . 
 ,   ,  FROM    
,  .   ,   
  ,        (  

    ,      ). 
SELECT cities.city_name, cities.population, countries.country_name 
FROM cities, countries 
WHERE cities.country_code = countries.country_code LIMIT 0,30 

  MySQL:     ; 
   ,   

  ;       50 .;  
  ;      

. 
 

 
1.  SQL   phpMyAdmin [  ]. –    

: http://php-myadmin.ru/learning/ 
2.       Select [  ]. –    

: http://phpist.com.ua/mysql/28-comandaselect/  
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 ,   

 
 -   -      

       –  
 ,        
.       

       . 
      

    ,     
   ,     

 ,      
 . 
   ’      

,      . 
      :  

:   , , ;  
 ’ : , , - ;  

    :  . 
       

 : On-line  Off-line. 
On-line        

 ,      .   on-
line        

   ,     
       [1]. 

  ,    
   , Facebook, Twitter. 

Off-line ( )      
      

    ( , , , , 
).        , 

  Microsoft Office,   .pdf, .txt, .fb2 . 
  :  

  .     
         

   ; 
    «  ». , 

 ,   ,  ,     ; 
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     ( , , , 

SMS, MMS); 
  (   )   

,     ’ ,     
 ;  

  ’ .   
    ,      

     ,     
  ; 

 .     
  ,       

    ; 
      : , 

   ,   ,     , 
 ,    . 

  : 
      

     ; 
 « »      

 ;  
       

  ;  
     ; 
, ,   ;  

    .   
    ,     

  ; 
 «  ’ »  .   

 ,      . 
   ’     

  30   ,       
. 

       
     ,   

         
    . 

 
 

1. What is m-learning? [  ]. –  : http://www.m-
learning.org/knowledge-centre/whatismlearning.  
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 RemoteXY    
   -   

  Arduino 
 

   
 
XXI  –       

.  ,    ’   
  , ,     

.  -       
Arduino   .   

     .    
        

.      RemoteXY. 
RemoteXY –   ,     

       
 .  RemoteXY   

:  -    ,  
    ,    

       RemoteXY  
          

  [1]. 
RemoteXY    ’     

 : Bluetooth, WiFi      , 
Ethernet  IP  URL.         
Android,   IOS.      

 : Arduino UNO, ArduinoNano, ArduinoMicro, WeMos 
D1, ChipKIT UNO32   [1]. 

  ,      
  remotexy.com.       

   .   –   
.    ’   :  , 

 ,  .  –  .  
    –  .    

      .  
  ,     , , 

 .  –    .  
     .   

  ,    ' . 
       

  . RemoteXY   
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 .     
,      .  

RemoteXY     GUI   
: , , ,   .  
       . 

      
,   , , .   

      .  
        

.   ( , , )   
         

  .   ( , , )  
         

.      ,  
    . 

       
 ’ ,       

,   .      
 ,     .    

       
 RemoteXY.    RemoteXY  ,  

     .  
   ,     ,  

        
.        

   . 
  RemoteXY  : SmartHouse 

(  , ,     ),  
 ,   . [2]. 

  ,  RemoteXY  ,   
      

    ,     . 
 

 
1. RemoteXY.    [  ] // RemoteXY –    

: http://remotexy.com/ru/help/. 
2.  . ESP8266  RemoteXY      

[  ] /   // esp8266 -   – 
   : https://esp8266.ru/esp8266-remotexy/. 
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   3D  
  

  
 

 3D ,  ,      
 ’    ,   

.        
 ,        

  .  3D    2017  : 
3DsMax, Maya, Cinema 4D  Blender[1].    

,          3D-
. 

3Ds Max   « »  3D- ,  
   .      

    .    
 .    :  

   ,   NURBS; 
  ; 

  ; 
  Shader FX; 
   Iray  mentalray; 

 ; 
  Revit  SketchUp; 

 . 
    ,   

 .      . 
Autodesk Maya        

 3D-     . Maya   
      , ,  . 

    .  ,  
   3Ds Max : 

     ; 
 MayaFur  MayaFluidEffects; 
    ’  ; 

      ; 
  . 

      . 
  :  ,    , 
 . 

     3D-   Cinema 4D,  
    , , , 

« »   BodyPaint 3D.  Cinema 4D    
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    3Ds Max  Maya.    
motiondesign,   .   : 

  NURBS – ; 
BodyPaint 3D (  UV –    ); 

 ; 
 ’    ; 
  ; 

  ThinkingParticles  . 
   :   ,  

   .    
    . 

    3D ,      
      Blender.   

    3D , ,  ,  
  ,    .   

BlenderFoundation,     . Blender 
    :  

  ; 
 ; 
   ’   ( , ); 
 ; 
       

; 
  ; 
  . 

  ,  , , 
 ,  ,   .  

       . 
, 3D  –  ,     

   .      ,  
   . ,    

’ ,    Blender    
  . 
 

 
1. 3D ,    [  ] // . – 2012. –  

  : https://habrahabr.ru/post/136350/. 
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.     –      

         .  
 ’  ’    ,  

   . 
     1834   

  .     
   ’ ,    

 ,    «  ». 
,        , 

 ,  , .  «  » 
   ,     .  

     150 ,   
  .     – 5 .  20-   

 ,      ,  
 Remington-Rand    ,  

  «uniprinter».       
  ,      

,         .  
   ,     ,   , 

 ,  ,     .  
   « »     

  .     78    
,       (   

  200   ). « »   
  60-   .      « » 
 .     :       
      ,     

 ,    ,   -
 ,    .   

    ,      
       .  

      ,    
  [1]. 

      ,  
     .   1938   

       –  
,          
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 .  ,  .  –   
 . 
   ,     – 

    .    
 .  ,    

,  ,    ,   . 
     (      

,     ).    
   ,        

,       ,    
  .      
  , ,     [1]. 

   , ’    , 
      ,   

         
.     ,  

  ,     ,    
     . 

      3d- ,  
    ,   ’  ’ .  

    80-    .   
         

    .     
 –      ,  

    ’  .    
     ,       

 [1]. 
,        . 

     ,     
    .     

  ,      
. 

    ,      
   ,        

.   ,    ,    
        

. 
 

 
1.     ?      . 

[  ]. –  : URL: http://poradumo.com.ua/ 189852-hto-i-
koli-vinaishov-printer-istoriia-stvorennia-strymenevih-ta-lazernih-printeriv/. 
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    .     

      , 
, '      

,    ,   
,  .  

      :   
   ;     .  

 ,         ,  
   ,    . 

    :  ( ),  
’ ,  (  ’ , ,  ),  
  (   ).   ,     , 

, ' ,   - .  
       

 . 
   '    

      ,    
. 

        
   ,     

      . 
         

, ,  .     
      .  

    : 
 -      

 - '  ; 
 -       
     ; 
 –     , 

      
 ; 
 -     , 

; 
 -     ,   

  ; 
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 -    ,     
  [2]. 

   ,  -    
      

(  ) [1]: 
.      

     ,   
, ,   -  

   ; 
.       

 :  , '    , 
; 

     
, ,   , 

 ,       
 ; 

.      
       

    ,  
   ; 

.   ( , 
)       

,  ' ; 
 (    )  

   -  
,       

     . 
        

       -   
,  ,     
. 

     , 
   [2]: 

1.       . ' ,  
        

 '   . 
2.       .    

 ,    . 
3.   .  ,  

     ,   
    . 

4.    .  . 



    , ,    -   
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5.  .      
,       

 . 
6.   .    

       ,  
      . 

7.     .   
 ,     . 

8.  .  ,    
,        

. 
       

  :    ,  
  ;   ; -  

  ;   , 
   ,  -   

 . 
         
  ,     

,    .  
     

  ,        
 .   ,  ,  
         
  . 

      
      . 

        
   .     

        
  .     
      

’ . 
 

 
1.  . .  :     

  / . . -  [  .]. ;  . . 
. . . – . 4- , .  . - - -  :  : , 2010. 

– 333 .   
2.  . .       :   

         / 
. . , . . . –  : , 2013. – 309 . 
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 3D    Arduino 
 

  
 

         
,      ,    

        .   
       
   ,    -

,         
        

.    -      
   3D . 

  3D   ,    
   3D     ,   

 ,  ,  ,     
    ,     

     . 
         3D 

      , ,   . 
  3D       

.      ,   
'        

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

, ,      ,   
  . 3D-   

         
          

 . 
   3D      ,    

,         
    – Arduino, ,  ,  

       3D    
 .     1-1.5  

. 
       (    

    ) [1]: 
 Arduin  —     
 ,      

   /     
Processing/Wiring   ,    C/C++. 



    , ,    -   
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Arduino       
 ' ,      , 

   '  ( : Processing, AdobeFlash, 
Max/MSP, PureData, SuperCollider).  

RAMPS 1.4 Controller –     
,    «   » .    

: '         
, '        

,  (  ).  ,   
 Arduino       ,   

 RAMPS 1.4    '   .  
RAMPS 1.4       3D   

          
. 

LCD 12864–   (128 64)     
 .  

6  LimitSwitchEndstop –      
   . 

5  A4988 StepperDriver –     
     . 

4    –     . 
        
  3D .       

         
        . 

      Arduino 
      . 

        80-120$ [2]. 
        , 

      3D    .  
 

 
1.  3D   Arduino [  ]. – 2016. –    

: http://arduino-diy.com/arduino-deshevyy-3D-printer.  
2. Klarmann A. 3 DIY Arduino 3D Printers (YouCanBuildYourself) [  ] / 

AlexanderKlarmann. – 2016. –    : https://all3dp.com/arduino-
3d-printer/. 
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 A-Frame    Virtual 
Reality 

 
  

 
Virtual Reality (VR –  .  )   

   ,     
 : , ,   . VR   ,     

.  VR     XX ,    
    ,   , 

 ’      .   
       

 -      
 .      A-Frame. 

A-Frame         
 3D   ,   ,   

  HTML  CSS.A-Frame   VR   
        

 .      
OculusRiftDK2      GoogleCardboard  
Android  IOS   .  

 - , -   3D   
         
  ,     ,  

    WebGL. Mozilla   
A-Frame         

 WebGL.    ,     
,     <head>  : 

<script src = https://aframe.io/releases/latest/aframe.min.js></script> 
    - ,      

 ,       ’   
 .       

WebGL,     –     
,        

,    HTML– .   
  - ,     

-   .  
       
 JavaScriptDOMAPIs   A-Frame ,  

 ,    .   
 DOM,     ,   React, 

Vue.js, d3.js, jQuery  Angular    A- Frame.  



    , ,    -   
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A-Frame    ,    A-
Frame      ,  

   ,   ,  
,     LeapMotion.   
       HTML,    

JavaScript.        A-Frame . 
         UnityAssetStore,  

     .      
A-Frame .  

 A-Frame   ,   
    WebVR- . A-Frame  

   - ,   
     WebVR   WebGL, 

,   3DAPI,    WebVR. - , 
   VR-   A-Frame      

    HTML,     . 
     HelloWorld  A-Frame: 

<a-scene> 
<a-sphereposition="0 1.25 -5" 

radius="1.25" color="#EF2D5E"></a-sphere> 
<a-boxposition="-1 0.5 -3" rotation="0 

45 0" width="1" height="1" depth="1" 
color="#4CC3D9"></a-box> 

<a-cylinderposition="1 0.75 -3" 
radius="0.5" height="1.5" 
color="#FFC65D"></a-cylinder> 

<a-planeposition="0 0 -4" rotation="-90 
0 0" width="4" height="4" 
color="#7BC8A4"></a-plane> 

<a-skycolor="#ECECEC"></a-sky> 
</a-scene> 

     A-Frame    
  ,   WebGL.  

    VR- ,    
.       ,   

      3D– 
. 

 
 

1. Introduction - A-Frame [  ]. –    : 
https://aframe.io/docs/0.5.0/introduction/. 
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  ,   .    

-     ’ ,   
   ,        

. 
 –  ,     

,     ,   
 ,        

    [1]. 
  ,      

     .    
        

.     , ,   
  .      

     IBM    
’  ,        

 -         
.    ’     

 1960-  .     Intel     
. 

    Intel  1971 .   
Intel 4004,        

 .    ,    , 
  .       

  ,      1  0, 
 ’     .   

,         , 
         

’   .  4-     , 
    ,   , , 

        . 
Intel       

,    8-   “8008”  1972 
.     , ’    4-  

         
,      ,  .  

 ,   1973     8-
  “8080”,      
.        



    , ,    -   
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,        .   
       
           

“8080” [2]. 
  1970-  , National Semiconductor    

 ,      
Intel.  ,   16-    ,    

 . 16-   National Semiconductor PACE 
  ,     ,   Motorola 

6800       Macintosh  . 
  1970-  ,  32-     
 ,    ’      1980-   

     National Semiconductor  Hewlett-Packard. 
           
 32-  . 32-     

        
. 

 1992  64-    ’ . 
   64-      

Intel  AMD.      1969     
    IMB  Intel,   AMD   

  Intel- .   , Intel  
   AMD   ,     

         
      Intel    

. 
         

       ,  
  ,      ,   

   ,     .    
       ,  

     ,    
   1 ,      5 , 

     (       
   ). 
 

 
1.  – . [  ]  : 

https://ru.wikipedia.org/wiki/  (   ). 
2.       . [  

]  : http://elprivod.nmu.org.ua/ua/interesting/ 
history_mp_automation.php 
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  Web-    
   Joomla! 

  
   

 
       
         

    ,    Web- .  
  International Data Corporation (IDC),    

  ,   ,   
  - ,     1,8 .  

  CMS,    Joomla,      
 CMS,     Wordpress,    

 :   ,     
 ,  . 

Joomla! -       
    .     

-   , - , - , 
    . Joomla!    PHP  

  MVC.    
   MySQL, PostgreSQL  MS SQL [3]. 

Joomla! -   ,   GPL. 
     web-  

«    » http://court.gov.ua/  
 .      CMS 

Joomla! 3.5.1   GNU (GPL)  2.    
      , , 
   . 

   ,     
      .   web-   
   c  PHP  MySQL [2]. 
      . 

  : 
- ,    ; 
-    ; 
-  e-mail .  

      
     .    

      ( .1) 



    , ,    -   
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.1.   

 
     « » ( .2),  

«mod_combo_news»,      «mod_menu»  
«mod_articles_leters». 

 

 
.2.  « » 

 
    CMS Joomla!   
      Jabber  

 Openfire       Miranda.  
, Joomla –       . 

Joomla   2000        200 000 
.  Joomla     ,  

   .    
        

. 
 

 
1.  . 10     Joomla! 3.0 /  . – 2012. – 111 . 
2.  . Joomla!  / . , . . – 2013. – 592 . 
3. Joomla ![  ] //  –   –    

: https://uk.wikipedia.org/wiki/Joomla 
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Flash  HTML5:     
  

  
 

  -     ,  Flash-
   ,      HTML5.  4 

  Flash  50% ,     
  22%. 

  Flash-    , 
   iPhone.        

   Amazon  Mozilla,   2013 Flash  
      Android. 

,    Flash  Google. 
, 1  2015    -    

Chrome. ,       
  AdWords.     Google   : 

 30  2016 -     AdWords  
DoubleClick; 

 2  2017 Flash-     
GoogleDisplayNetwork  DoubleClick [2]. 

   , HTML5  Flash     
:       
 .      
        , 

     HTML5.  Flash 
       . 

        – HTML5  
    . ,    

       
 ,       ,  

,    ,   .      
. -    HTML5 –   - .   

        ,     
  . 

,        
 .      ’   .  

          
HTML5   «    ».     

   Quintus,        . 
   Construct 2 –  

 HTML5  2D- ,   Scirra. 
      ,     

,      Drag-and-



    , ,    -   
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drop       , 
     . Construct 2   
   , ConstructClassic.  

      Construct 2   
«  »,     ,     

.   ,     
,       .  Construct 2  

       « » – 
   ( )  ' .  

     ,     
  ,     . 

    8 direction,    
'       . ,  

Construct 2        
 .         

     [1]. 
         

    iOS, Android  Windows Phone 
  HTML5.     –     

 ,        
.         

  (        )  
   .    

       « » ,  
      .   

 ’        
 ,    . 
   –     ,   

, ,     Flash   
   HTML5. ,    ,  

 15      -   Flash,   
      - , ,  

   .   ,   
   ,      HTML5 
       . 

 
 

1. Construct 2[  ] –  : https://uk.wikipedia.org/ 
wiki/Construct_2 

2.  .   HTML5   Flash! [  ] /  
. –  : https://www.searchengines.ru/budushchee_za_h.html 
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   E-learning  
     

   
 

  
 

     ,     
     ,   

       , 
   ,     

 .  
    ,   

,     ,     
    .   

    ,        
   ,    ,      

       
 . 

       
    : 

   ,    
,       

; 
 ,      

, , , , 
, , , ; 

    ,  ,  
 ’ ,     [1]. 
       ,   

  -      
   ’ ,    ,    
.   ’   ,    

     . 
 1999   -    CBT Systems  

  E-learning (ElectronicLearning  ). 
         

.  ,       
 .      ,   

,        
 E-learning.    E-learning  

   - .     
,      web- ,  



    , ,    -   
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      . -Learning 
      , -  , 

   . 
- ,      

 ,      
  ,     

  ,      
,    ,     

 , .   , , 
        ’  

 ,        
,    . 

 E-learning       
  ,      

 .       E-
learning  :   ;  

 ;  ;  Web 2.0;  
   .  

     E-learning : 
 ,   : 

,    ; 
    ; 

   ; 
    ; 
   . 

        
       , 

    ,  ,  
    .      

      
E-learning    , ,     

, -  .   
    E-learning    

    ,     
       . 
        E-

learning        .  
      : 

     ; 
        

,      
  ; 
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    ,   
    , , ’   

      ; 
      ,  

     ,      
  ; 

    ; 
       , 

      ,    
. 

  E-learning    
      ,    
    ,       

      : ,   , 
     ,   ,  

     .   
    E-learning    
     ,   

         
 .     
      , 

       ’   
         
. 

 ,       
         

’  ,        
     « - »,     

       , 
   - ,   

 ,     ,   
   .  

,      Web-
,     -  

        , 
   , ,  . 

 
 

1.  . .   : .   . – 2-  
., .  . / . . . – . : - , 2008. – 527 . 
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 Virtual Reality     
 

  
 

       ,   
   ,   VR.  

  ,   '   
.  

« »        
21 .   '      

       
.   ,     

  1990-        
  ,       

 ,   .     
     , , 

,       
. 

    VR- ,    
 ,   .    

,          
.        

     – , , 
. 

 ,      
,    GoogleCardBoard  2014 .   

 ,    ,  
  ,   VR    , -  
 .  ,   10 , 

       ,   
      . 

      ,  
    ,  

      .      , 
  .   '  VR  

      ,   
  .     .  

        
: '     '   . 

    VR   SamsungGear VR. 
     ,   Google,   
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    ,    
,    ,    .  

   VR.     SDK  
 , SDK       -

on-line . 
Jump.    3600 ,  

  ’  16 GoPro- .  GoogleJump  
'   ,      

      VR- .  
      YouTube. 

Google VR SDK.     
       Unity 3D.  

1.     Google VR SDK (   
 forUnity) https://developers.google.com/vr/unity/download 

2.   Unity 3D     . 
      Assets ’   GoogleVR. 

  Prefabs.  
3.    GvrViewerMain –    VR 

  .    : GVRViewer  PointManager.  
4.         ’  

 .  
5.    UI.   

MainCameraGvrReticlePointer.     . 
  ’      

     . 
A-Frame.   ,     

 VR - .       
 Mozilla's A-Frame,   JavaScript (   

Three.js!), HTML5 /  WebGL.     Chrome  
Mozilla.      A-Frame –  VR Framework  Web.  

     VR-    
 ,       
.       ,  

     .    
  A-Frame [1]. 

1.      aframe.io. 
2.     VR .  

Getstarted. 
3.  web-      -   

AFrame. 
4.         index.html. 

  html- .  
<!DOCTYPE html> 
<html> 



    , ,    -   
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 <head> 
 </head> 
 <body> 
 </body> 
</html> 

   <head>    
<scriptsrc="https://aframe.io/releases/0.5.0/aframe.min.js"></script> 

     Glitch (https://aframe.glitch.me/) 
   Glitch      

  https://github.com/      
  Glitch .     

 . 
   –  front-end  CodePen 

(http://codepen.io/mozvr/pen/BjygdO) (https://codepen.io/pen).  
5.  .        <a-scene>. 

           
    VR- .     

    VR- .     
   A-Frame. 
Vizor.      ,    

   VR-  Vizor,     
'      .    

     http://vizor.io/.   
   .       

 Tab.         
: Build  Program.  Vizor   
 VR-  -     . 

          
. 

     VR-    
     ,  

      ,    
        

. 
 

 
1. A-Frame. Getting Started [  ]. –  : 

https://aframe.io/docs/0.5.0/introduction/getting-started.html. 
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’  :    
 

  
 

    `   ’  . 
’   –   (    

),         
’  [1]. 

        . ’  
,   ,      ,  

   ,   .     : 
,   .    ’     

 ,          
  ,   .    

      ,  ’   
. 

 ’   «ComputerSpace» ’   1971 ,  
          ,    

        
 .       . 

       ,     . 
    ’  PDP-1.      . 

 ,          
 Spacewar – GalaxyGame –     

  . GalaxyGame  
    ,    

       60  . 
   Spacewar   ComputerMuseumHistoryCenter  
- ' , .  1972   «Magnavox»   

  «Odissey»,     ’   
Pong,     ’  .      

   ,    ’ .  
1981   «IBM»     

’  «IBM PC».    ’    
         –   

  ’  .  
    1996  –   

’ ,    ,     . 
  «Quake2»   «Software»   1997 . 

1998-    «EpicMegaGames»   
«Unreal»,      .   «Unreal», 
«EpicMegaGames»  « » –  ,  

    ,    . 



    , ,    -   
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        ( ).  «Unreal» 
  ,       . 

 ’    .    
  « » –     ’  

.   ,    ,    ’  

.      ,    
’  , , ,  .    

–   ,  ,     
    35      12 ,  

’   –  23     10   
  12,6   . 

         
. ,  «WorldCyberGames»    ,  

    .    2000   
 «WCG»,      ,      

 .       , 
     ,     

 .   StarCraft-    
$ 20000  $ 500000-600000   [3]. 

        ’  
  ,          

.   -     –  , 
          

   .    ’     –  
      ,      

,    . ’   –   
 ,       

,   ’   – ,  ,     
  . 
 

 
1.  . .   .  2 / . . , 

. . . –  :   . ., 2015. – 210  
2.  . .      :  

  / . .  //   
  «  ». – . 4. [  

]. –  : http://huminf.tsu.ru/e-jurnal/magazine/4/gal2.htm. 
3.  . .     /   

 //  . – 2000.–  9. – . 80-87. 
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,      ? ,     
  ? ,     , ’  

    ,    . 
 ,     ’ .   
     — ,    

   (GRAN, DG, AdvancedGrapher, «  
»)  .   , 

   .      
,       . 

   ,    
:  ,   ,  

,   ,    
     ,     

      .  
      

-  .        
,     — .   

   ,        -  
 -  . ’     

,  ,      .  
       . 

  ,     , , 
, ,     .  
   ,   ,  ’  
  ,  ,    

 .   ,   
  ,    .  

     ( ,  ), 
, ,  ’       .  

          
   —  ,    
 ,  ,  ’  ,    

 ’  .  
,        
 ,   ,        

        . 
 

 
1.  . .  :       / 

. .  // ’     ’ . – 2009. – 5. – . 3-7. 
2.  . .    :   ? / . .  // 

’     ’ . – 2009. – 6. – . 3-6. 
3.  . .   / . .  //    . – 2009. – 

13-14 (241–242). – . 2-9.  
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        –  

.   –     
   ,    

 [1].  
       XVII . 

( . , . , . .   ).      
,     ,     . 
         
  .     ,  
  , ’     

 .    ,  
   ,  .     

 ,        . 
    , ,  ,    

     – «  ».  
.      .    

    ,  ,  
 ,     .  

 40-          
  .       

 :    «  ». 
 1950    .      «  

  ?»,      , 
        .  

   «  » [3, c. 20]. 
        

      
.        

 ,  ,  ,  
  ’  ,   

.       
  ,  Google, Mercedes-Benz, Honda, 

 ,     
, GPS ,    ,  

    ,   
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,  ,     . 
 2011      ,   

  ,   Google   
      .  

 –  2030       
. 
 «  »    
   , ,   ,   

   ,     ,   
   ,      [2]. 

 1997        ’   
   –  . ’    

   . ,  Apple  
   iPhone – Cortana,    

 ,    ,    
        

 .        
     Cyberdyne, 

          
,   .  

 ,       
       ,  

 -     
  - . 

      
:      ; 
       

;  «  »;   
     .  

,       ,   
   : «      
   ». 

       ,  
  ,     .    

  , ,     ? 
   ,     . 
 

 
1.  .  / . . – . : , 1998. – 736 . 
2.  . .    / . . . – , 2004. – 172 . 
3.  .     / . . – 

. . . . : 
   .– 2003. – : . – . 19-22. 
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The Nuke 10 

 
  

 
 1958   AmpexCorp    

,        2 .   
      ,    ,  

 ,   Ampex   
.            

 .   ,    
’ ,      ,   

    ,   
  . 

,        
     Nuke     

TheFoundry.       
 .     ,  

,      ,   
 , , ,     . 

     ,    
       .  
  Nuke     

    DigitalDomain, DreamWorksAnimation, 
SonyPicturesImageworks, SonyPicturesAnimation, Framestore, 
WetaDigitalandIndustrialLight&Magic  .  ,   

  Nuke    :Titanic, Avatar, 
Mr. Nobody, TheCuriousCaseofBenjaminButton, KingKong, Jumper, I, Robot, 
ResidentEvil: Extinction, Tron: Legacy, AliceinWonderlandandBlackSwan  

 [1]. 
      ,   

32-  ,    3D   .  
     Nuke      

      , smartvectortoolset, 
nodegraph   [2].    . 

SmartVectortoolset –  ,    
        ,  

     . SmartVector   
  ,        

    .  
Nodegraph –  Nuke    (nodegraph),   
  -    ,     



    , ,    -   
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 ,       ,  : 
 ,   , , 

    .      , 
    '    ,  

 «pipe». 
     Nuke   Reytrace 

render,     ,    
    ,     

       .  
Nuke –   32-   .   

  8    (TrueColor – 24    
  3 )  Nuke  32-    float   

,      -  ,  
      float –     

’ .     float   
 .          

     .      
   :  ,    
  . 

 ,  8   (sRGB),   Nuke 
  - ,      

,          - .  
 32-       –   . 

        .  
   : 
–     ,     

-     ; 
–   ’   ; 
–     ,    

 ; 
–  (     Windows, Mac 

OS, Linux). 
, Nuke         

CGI   .   ,    
  Nuke      

    . 
 

 
1. .  Nuke      ? 

[  ] /   // cg-school.org. – 2013. –    
: http://cg-school.org/blog/pochemu-nuke-programma-nomer-odin-v-industrii-

kompozitinga/. 
2.  Nuke 10 [  ] // 3DPAPA   3D . – 2016. –  

  : https://3dpapa.ru/release-nuke-10/.  
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       , 
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        .  
   : 1) -  , 

     ,  , 
  ; 2)  ,   

    ,  , 
 ; 3)  , ,  

; 4)    ,  ,  
; 5) , ,  ; 

6)    ,   ; 
7) ,       [1, . 37]. 

      
        

,       
,     ,   
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   ,      
    [1, . 18]. 
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 ,        
-     

,  -     , 
 ,     [2, . 143]. 

      
      «  
 »,     , 

    014.04   ( ). 
   ( ) –  ’ , , 

   ,    
  ,         

,        
 [2, . 143].      

        
         ,  

        
 . 

        
        

, -    ’    
 , -    
   , -  

  ’    ,  
  ’     -

 ,     ’  
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     .   
     ’  
        

     -  .  
       
   -  .  
     ,   

    , -  . 
         

  ,      
  ,    ,  
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-   ’    , 
 web- ,  -   . 
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    :      

.     :  
        

     ;   ’  
   ;       

’    ;    
  [3, . 57]. 

        
      

   : 1)  ; 2)  
 ; 3)   ; 4)   
 ; 5)     ; 

6)  -   [3, . 65]. 
      

        
 .      
    .   

’     ,    
    . 

  ,       
      ,    

      . 
,    ,   , 

    -  
,        

,    ,  
    ,    

       
’  . 
 

 
1.  . .  : , ,  / 

. . , . . , . .   . – . : , 2002. – 240 . 
2.  . . -      

    / . .  //   
      . 

 «  ». – . 10. – , 2004. – . 142-144. 
3.  . .        

 :  / . . . –  : , 2005. – 80 . 
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     - , 

’  , -      
.  ’        , 

    .    , 
      «  »[1]. 
    ,     ,   

  ,   ,   
        .  

,    ,     , 
    ,   .  

 , ,    
-         

'  , , .  «  » 
    ' ,   

     .  
      -  

.  ,      , 
,     ,  '   

         
,    . 

      1929 .  
     ,     

,      .      
   ,  ,   1950  

     .  
  1960       

«Sensorama»,         
 ,   ,      

 .      , 
       ,  

  ,     .   
    ,    . 

  1961   Philco      
.        

Headsight,          . 
       , 
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    .    
 .  

  1965       
    UltimateDisplay,    ,  

   ,   .  
  ,    ,   

    ,    ' .  
  ,        

,    ,    .   
     . 

      
   .      

1980-  ,         
1986 .,  ,        

.   '   ,    VR- 
  .    VR    

 ,   . 
       

, ,      . 
VR-          

:      .    
   .       

       , 
            
.       .   

    , , .    
      . , 

         
,     .    

  ,      
. 

 
 

1.  . .     [  ] 
/ . . . – 2010. –    : http://ntsa-ifon-npu.at.ua 
/publ/konferenciji/virtualna_realnist_jak_fenomen_ljudskogo_buttja/2-1-0-6. 

2.  . .   / . . . – . : "  
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  3d- ’   
PS ricks 

 
  

 
     

   .      
   ,   

       . 
       – 
    .   

         
 -    . 

       
       . 

       
 –  - ,     LATEX   

 .         
      CTAN (  

  ).   LATEX     
,       ,  PSTricks, 

PGF/TikZ, MetaPost  Asymptote, ,      
     .  

 PSTricks,    ,   ,  
     .    

  \special,    PostScript 
.    PSTricks     

,         
 . ,  PSTricks     

    PDF(La)TeX,  PSTricks 
 PostScript ,     PDF.  

 PDF  PostScript    
latex dvips ps2pdf. ,     
TeXnikCenter, TeXstudio, WinEdt     

.      XeLATEX,  
  PDF    DVI    

PSTricks   . 
 PSTricks    MetaPost  TikZ   

       [2]. 
   ’     

   : 2 2cos ; sin .
2 2

x x y x   
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  \BeginSaveFinalState  \EndSaveFinalState ’  

    ,     
  GetFinalState      

 . 
  PSTricks- ,      

 PostScript      ’ . 
   PSTricks’    pst-solides3d [1].  

        
 ’   .  pst-solides3d    

3D- ’ : , , , , , , , 
, ,  ,    ,  , 

 , , , , , , 
   . .,     ,   

 . 
     -   

’ ,       
.    ,     

,      90  (  RotZ=90). 

 
 pst-solides3d   \psRotation IID,   

  ’   ,      
 .  \psRotation IID   : 

\usepackage{pstricks-add} 
\psset{unit=5} 
\begin{pspicture}(-0.04,-0.04)(1,1) 
\psgrid[subgriddiv=5, subgridcolor=lightgray] 
\psplotDiffEqn[whichabs=0, 
whichord=1, linecolor=red, method=rk4,  
algebraic, plotpoints=400, showpoints=true]% 
{0}{10}{0 0}% 
{cos(Pi*x^2/2) | sin(Pi*x^2/2)} 
\end{pspicture} 

 
’  

 
(  

) 
 

 

 , 

\usepackage[dvipsnames]{pstricks}
\usepackage{pst solides3d}
\begin{pspicture}[solidmemory] ( 4, 5)(7,4)
\psset{viewpoint=50 40 10 rtp2xyz, Decran=50, 
linecolor=darkgray, lightsrc=viewpoint} \psSolid[object=grille,
action=draw, base= 3 5 3 5, linecolor=Salmon!40](0,0, 3)
\psSolid[object=cylindre, r=2, h=6, ngrid=6 24,
plansepare={[0.707 0 0.707 0]}, name=Zylinder, 
action=none](0,0, 3) \psSolid[object=load, load=Zylinder1,
fillcolor=black!5, fcol=0 (Goldenrod)] \psSolid[object=load, 
load=Zylinder0, RotZ=90, fillcolor=black!5, rm=0, hollow, 
incolor=Goldenrod](0,4,0) \psSolid[object=plan, action=draw,
definition=equation, args={[0.707 0 0.707 0] 90}, base= 2 2 3 3, 
planmarks] \psSolid[object=line, args=0 0 0 0 5.5 0, 
linecolor=blue] \color{white} \axesIIID[showOrigin=false, 
linecolor=blue](0,6.8,0)(3.5,8,3.5) \end{pspicture} 
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• [angle = ] –    ; 
• [axe = x y z] –   ,     

    .    
    rtp2xyz: [r   rtp2xyz]; 

•  [quaternion] –     
 false.  ,     
    3D.    ,  
      . 
      1,   2D 

.    ,    : 
q p a b ci j k ,  , , ,p a b c  –  , , ,i j k  –  , 

   : 2 2 2 1i j k ijk .  
       -  

 : 
2 2 2 2

2 2 2 2

2 2 2 2

2 2
2 2 .
2 2

p a b c ab cp ac bp
ab cp p a b c bc ap
ac bp bc ap p a b c

R =

 

 
c \psRotationPoint[...]( , , z){ ’ }   
     ( , , z)    

   \psdot ( ’ ). 
 ,      
   ,   . ,  

     .   
        pst-solides3d –  

        ,  
    .     

   ,   . 
 

 
1. Vignault J.-P. st-solides3d: The Documentation – The Basics [Electronic resource] / J.-P. 

Vignault, M. Luque, A. Schmittbuhl, J. Gilg, J.-M. Sarlat, H. Voss. – 2017. Access mode: 
http://mirror.datacenter.by/pub/mirrors/CTAN/graphics/pstricks/contrib/pst-
solides3d/doc/pst-solides3d-doc.pdf  

2.  .    LaTeX    . 
    TeX’   PostScript’  / . , . 

, . . – . : , 2002. – 621 .  

\psRotationIIID[object=cube,
name=A,
a=2,
axe=0 1 1,
angle= 60,
RotX=45,
fillcolor=white](0,3 2 sqrt mul,3 2 sqrt mul)
b
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   ,   Python 
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  .   Python     1980-  
     CWI   . 
      .      

    1970-  «   
 ». ,      '    
,    [3]. 

  Python      ABC. 
       : Modula-3, Java, 

Smalltalk, Lisp, Fortran, Miranda, Icon,    ,   
    . 

   Python     .   
   . 

 : 
    ; 

    ; 
    ; 
    ; 

    ; 
   ; 

     ; 
 ,   ; 

   - , ,   -    
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 , , — ,   ; 
    — ,   [2]. 

     Python: Yahoo !, 
IBM, Google.com, Microsoft, NASA, Hewlett Packard, Red Hat, Infoseer, CBS 
Market Watch. 

 Python     ,  
  : 

1.  '    -   
     ' .   

“  ”. Java -  ,    
. 

2.        
.    ,   ,   
    ,   

  Python [1]. 
    Python    

 .      
 .   Python,     

 ,   ,   -    
;  ,       

 - ,   -    Python. 
,   –  '     

  ,   90%  
 '    .          

,  Python         
      .  

   ,     
    .     

   ,    .    
     Python,    , 

       . 
 

 
1. ,  .   Python:  /[ . , 

 .]. – . : , 2000. – 336 . 
2.   Python:   [  ]   

 : http://progopedia.ru/language/python/ 
3.  .   Python / . . – . : , 2012. – 432 . 
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     Adobe 
Premiere Pro 

 
  

 
    -    

        
   .      
       ,   
          . 

        
 Adobe Premiere Pro.       

,       . 
   Adobe Premiere Elements,    

. 
  Adobe Premiere 1.0  Adobe Systems  

  1991   Mac ,     1993     
Windows.  CNN    ,    Adobe 
Premiere [1].   2007     BBC [2]. Premiere Pro  

  Adobe Premiere,     2003 . 
 Premiere Pro      

   10,240 × 8192,  32    ,   RGB 
    YUV,  ,    , 

  QuickTime  DirectShow;    
   ;       

      MacOS  Windows.    
CineForm Neo ,   3D-    

 3D    2D ,    
       [3]. 

     , : 
       

; 
   :    

« »    ; 
    : Audio Clip Mixer  

    ; 
Premiere Pro     ,   

   « » . 
 Premiere Pro    , 

   ,  , 
 , ,   ,  

  ,     .  
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. 1.   

 

      Premiere Pro CC 2017,  
   2016  ( .1).     

   «  » ( - ),     
       

  Premiere Pro CC, After Effects CC  Prelude CC,  
      ;  «  

»,       -  ; 
   «Lumetri Color»;    
        

     HSL   ;  
  VR      

   .    ,  
    VR   

 [3].  
 ,        

Adobe     .  Premiere Pro   
 ,          

« », «  », « »  . 
 

 
1. Foxton. Editing Wars: Adobe Premiere vs Final Cut vs Avid / Foxton, Joe. // MediaSilo 

Blog. – 2012.  – . 11. 
2. Adobe Creative Suite 3 Production Premium Wins in Broadcasting. // Adobe Systems. – 

2007. – . 6. 
3.  Adobe Premiere Pro CC 2017 [  ] // Adobe Systems. – 2016. – 

   : https://helpx.adobe.com/ru/premiere-pro/using/whats-
new.html.  
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 .  (  –   2015 . [1, . 197–198])  

’  ,    -   
.  
 ,       

. ,   (    ) 
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  ,   .     
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   «     
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» – 5 % (  10 %), «   :  , 

, ,  » – 52 % (  66 %), «   , 
     ,   ,  

 ,       
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» – 39 % (  14 %).       
     50 %  72 %  

(  68 %),  60 %  90 % – 24 % (  20 %),  25 %  
 4 %  (  12 %). 

  2015        
2016    : ,       

 3 % (  8 %),    14 % (  27 %), 
 –  83 %  (  65 %). ,  

       2016    
,  : 35 %  ,     

  , 27 % –  , 48 % – 
 [1, . 198]. 

       
  : 70 % (  65 %)  

,      :  
,  ,    , 

 ; 12 % (  12 %) –   
       

; 17 % (  22 %) –      
     

; 1 % (  1 %) –    
   . 
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     ,  25 % (  22 %) 
    . 

 ,    ,  
     ,    

 .         
,       

  -    .  
       . 

    –  . 
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