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 n-p-n  ( 819  ) ’   
  230S   .     

  L1  L2,      . 
L1   ( ,   )  3-5  

 5d    5R , L2 – 800-1000   
0,2d    3R       
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 L2.   
    
  ,   

   
   

(L2  ),     
  – 

   . 
   

 ’   
   (  

  R2).  
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   C++.       

«   »      
  Object Pascal.  -   
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,      ,  
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        [2]. 
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OpenSocial       
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 Google   MySpace    . 

   1  2007 .   
OpenSocial API,    -   ,   

.    OpenSocial     
     350 . OpenSocial 

   PHP, JavaScript  Ajax,    
GoogleGadgets. OpenSocial       

     - . 
 open-source  DrupalCommons –    

   . DrupalCommons  
      , , 
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Visual Calculus 

 
  

 
 Visual Calculus,     

   ,     
      .[1]   

        [2, 
3].      ,  ’    2.6 

   Windows 7  8. 
  ,    ,   
         

.      ,  
  “  ”   x = - x(t) y = y(t), x = x(t)  

y = - y(t), x = - x(t) y = - y(t), x = y(t) y = x(t)   
       y=0, 

x=0, y=x.     x=f(t), y=g(t)  y=f(x)  x=f(t), y=g(t)  
y=g(x)         

       ,    
 x, y.     ,   

       
. 

    “ /   
/ ”,         

,    – ,     
 .        

  x(t), y(t), x’(t), y’(t)     
    .     

    ,    
  ,      Visual 

Calculus. 
 

2 2 3/2

'' ''| x'y x y' |K =
[(x') +(y') ]

,    
2 2 3/2

'' ''
[(x') +(y') ]R =

| x'y x y' |
 

2 2

'' ''C
y'[(x') +(y') ]x = x

x'y x y'
,    

2 2

'' ''C
x'[(x') +(y') ]y = y +

x'y x y'
 

 ’    ,   Visual 
Calculus        

,       ,    
     .    
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   x’, y’, x’’, y’’,        
   ,     – 

  ,       
     ,     
,   .  

 ,   
  Visual 

Calculus, ,   
    

 ,   
 180 ,    

.  
   

    
  . 

, ,   
  10   

,   - 12,     – 16,  
  – 10,    – 11.  

       “  
”: 

 ; 
  D(f);   E(f); 
 ;  ; 

 ;  ; 
 ;   T=1; 
 ;   x=1; 

 , , “  ”    
  ,        

  ,   .     
        

 , ,  .  ,    
     ,    

        ,      
    . 
 “  ”      

         f(x, y) = g(x, y),  
   x      
 y. 

 “   D(f)”     
         ,  

     . 



    , ,    -   
 

163

 “   E(f)”    .  
        ,    

   . 
  “  ”    
 .          

,       .   
  “  ”    ,  

    . 
  “  ”     

        .  
“   T=1”         

 T=1. 
  “  ”     

        ,   
    .  “   x=1” 

     ,     
  x=1. 

  ,       
         

     . 
       

        
         

 . 
     Visual Calculus 

       
,          

     ,    
        . 
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2004 ., ). – . :  . . . . – 2004. – .48-49. 

3.  . .    ’     
  / . .  //  -  

 “       
”. – . – 1995. – .47-48. 
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  -   , HTML5, CCS, PHP, 
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HTML5 –      ,   
 ,    - ,  

 , , ,    . 
  HTML5      -

. 
CSS   -    , 

,      . 
 CSS         

       CSS- .  
        ,  

  ,      
      [4]. 

         
   PHP –   ,   

   HTML-    - .   
    ,   

 ,    ,   
 .  PHP   , , :  

  ,   ,  
’ -  ,     

 ,       
 ,        [3]. 

      : 
 ,  , ,   

   .        
 ,     . 

      
       . 
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. . . – . :   « », 2005. – 400 . 
3.  . . «  PHP 5» / . . , . . . – . : -

, 2005. – 560 . 
4.  . «   -    PHP, MySQL, JavaScript   

CSS» /  . – . : , 2013. – 560 . 
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   ,    
.  ,   ,     

      – «Stamina». 
   «Stamina»      2000 

 [4].     ,  ,  , 
   ,     

      «    »  «    »,   
  «    »  «    ».  ,   

   .    
,    .    ,   

  ,     –  ,   
 ,   «  ».    

   ,     
 .    «   »,  

«Stamina»     ,    
   .   « »   
   , ,   
   ,   .     
       ,   
    .   « »  

     ,    
.  ,     ,   

    .  
         ,  

      ( , 
 ),      ,   

       .    
   . 

 
 

1.   .      [  
]. –  :  

URL: http://www.ferra.ru/ru/apps/study/2013/05/28/pechataem-desyatyu-palcami-obzor-
programmy-solo-na-klaviature.html 

2.            
[  ] . –   : URL : http://delu-
vremya.com/ru/post/ - - - - - - -

- - - .aspx 
3.  . .,  . .       

   ( - )   -
  / . . , . . . – .: -  , 

1985. – . 3. 
4. Stamina -      ,    ! 

[  ]. –   : http://stamina.ru/ 
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 AlphaControls   
    «  

» 
 

 ’  
 

 ,       
 ,    , , ,  

     ,  
      ,  , 

      .  
,       

’   .      ,   
     ’   
 . [2]      
 ,    ,   ’  

    [3].  
     «  » 

   -   
   ,   : ’  

     ;    
 ;   ;  

  ;   .  
       

Delphi     (Standart, Additional, Win32, 
System),    – AlphaControls ( . . 1),    

    Windows. 

 
. 1.   AlphaControls 

  ,    
    (AlphaSkins) [1].   

     ,  
,    .  ,    

         
  ASkinEditor. 
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 .     ,    
  .      

     ,  
 .     

       . 
      TsSkinManager.  

 TsSkinProvider      design-time  
          

TsSkinManager.SkinningRules.srStdForms = True.    
 ,        .  

 AlphaControls     
,        

 , ,     
(       - ). 

         
    .  

     «  » 
  . 2. 

 
. 2. Print Screen      

(   ) 
   «  »  

     ,     
   ,    
      

. 
 

 
1. Most powerful theming solutions for apps developed in Delphi and C++ Builder. 

[  ]   http://www.alphaskins.com/ (   
) 

2.  . .,  . .    / . . , 
. .  – . : ,   -  , 

1970. – 664 . 
3.  . . Delphi 2007.   . / . .  

 . . – . :  , – 2008. – 368 . 
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1.  . . i    / . . , I. . , 

I. . ; i  . . . . – . : i  , 2009. – 256 . 
2.  . I. i i  i        

  i i - i i  i : . . . : 
13.00.04 / . . -  i . . . . – ., 2007. – 239 . 

3.  . . -     : 
 : i  / . . , . . i . – i  : , 

2008. – 626 .  
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   .    
   ,     

   , ’   .   
        

(Mobile learning  M-Learning)    , 
  .        

  E-Learning. 
      

 .       
 ,      ,    

       
(     ). 

      
,      [1]: 

–  ’   « ».   ,   
,     ,   

       (CD-RW, 
DVD-RW  .),    ’ ,  , 

 .   ,       
  ’ .    ’   

       ; 
–   (Tablet PC)      

 ’ .      ,   
        

.    ,     
 ,       

  ; 
–  ’  ( , Pocket PC, PDA – Personal Digital 

Assistant, « ») –      
 ,      

  .     
«  » (Pocket )      ,  
    , ,     
  .   Palm  (  

’ )      .  
        

 Personal Digital Assistant, PDA,    
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    .     

65536 ,      
.  ,  -  USB,  

 ’   USB- ,  , , 
   - . 

     ,   , 
,   .     

«  » ,     ,  
  ,          ,  

   (  10-12 ).    
      ,     

     ,    ,   
    .       

   . 
    ’    

     ( ). 
–  .      

     ’ ,    
 .     ’ , 
      . 

         
     WAP (Wireless Application Protocol)  

GPRS (General Packed Radio Service).      
      (MMS); 

– -  ( ) –   ,  
     .     

 ,     . 
« »       

,       .  
        

    –   
     ’ .    

     ,     
        
  .      

,    , ,    
         
.       
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      , 

      ,   
,   ,   ’ ,    

   ’ . 
  .     «  

   » [2]: 
– ; 
– ,   ,    

 ,    -
 ,      ; 

– ’ , ,      
; 

–      ,   
; 

–          
 ; 
– ,        

      ,   
         

   ; 
– ,    ,   ; 
– ,     -  
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     ,  

        
    .     
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1.  . .       

: [ ] /   ; . .   
, . . ., . . . . –   : ; . :  

. . . , 2009. – 340 . 
2. Sharples, M. The design of personal mobile technologies for lifelong learning / Sharples, 

M. // Computers and Education. – 2000. – Vol. 34. – P. 177–193. 
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Processing     
  

 
   

 
     ,    

Processing –      
,   ’     [1]. 

, Processing –   ,   , 
,     -   

   . 
    Processing   

 ,   , ,   
 Java .   Java-   , 

       MIT Media Lab    
   . Processing    

    . 
 IDE Processing    Arduino IDE    

 –   Arduino IDE   Processing. 
    Processing     

,          
.       ,  

  ,      . 
         

    Processing    
,    .   Processing  

 , ,     
. ,   New York Times, General Electric, Nokia, Yahoo! 
  Processing      

[2].      '    
       

(    ,   * .pde    Processing 
     ,  . .)   

 .  
Processing        

,   , ,  , 
   . .  OpenGL    

3D-  (     ).   ,    
    ,      
       

 [3]. 
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  ( )  Processing  ,   Java-
 PApplet,        Processing. 
        Java  

   Windows / Linux / MacOS / Android   
Javascript-       Canvas.  

  Processing      
 .      . 
   Processing    Wiring   

  Arduino,      
 .     PDE (Processing 

Development Evironment),       
Arduino IDE.     ,    IDE 
Processing   Arduino IDE.  Processing   

   Arduino,    Firmata,  
      . 

   ,   Processing    
    Android  IOS,     

  GUI  ,    
  -    . 

    , Processing    , 
   Processing Foundation.   

  Processing   ,     
Microsoft Kinect     ,      

     .    
       . 

    Processing    3D. 
Processing  OpenGL,      3D 

 ,     '  
 ,    .  3D 

     , Processing 
   . 

  Processing    
      ( . 1).  
    .  
Wiring  Arduino     .  

         
     .    

     ,  
,     .    

   . 
Processing.js   JavaScript,    , 

    HTML5  .       
 PDE     Java- ,    -
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,      Java   . 
Processing.js,     Java Script Canvas HTML5  

,        
  . 

 

 
. 1. ’   ,      

 Processing 2.0 
 

  Processing    
     ’  , 

       ,   
       . 

 
  

1.  . Processing 2:   /  . – Packt 
Publishing, 2012. 

2.   [  ]   : 
http://www.programmingforkids.ru/2013/09/Processing-istoriya-ipreimushestva.html  

3.   Processing 1.0 [  ]   : 
http://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%B1%D1%80%D0%B0%D 
1%85%D0%B0%D0%B1%D1%80  

4. Reas C., Fry B. Getting Started with Processing / Casey Reas, Ben Fry // O’Reilly. – 2010. 
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l
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1
( ) 1 1( ( ))

!
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n
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q r r
l R R R R

E R , l  –   

.  ,     
   R   : 

2 3 4 5
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2

Q D D O
R R R R

nd n d n n n nE R n , 

 i i
i

qd r , iq  , ir  –  , / Rn R . [1] 

      Delphi  . 
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procedure TFieldElements.Calc; 
const         maxdist = 10E9;   maxvalue = 10000;   dL = 0.005; 
var            i, j, m: Integer;    x, y, x0, y0: Extended;     E, Ey, Ex, r, s: Extended; 
begin   if not (ArrOfElements[Curr].sign <= 0) then 
  begin     for i := 0 to HMLines - 1 do 
    begin 
      j := 0;       E := 1; 
      x := ArrOfElements[Curr].x + cos(DegToRad((360 / HMLines) * i)) * 0.1; 
      y := ArrOfElements[Curr].y + sin(DegToRad((360 / HMLines) * i)) * 0.1; 
      x0 := x;         y0 := y;       LineArr[i].AddVertex(x, y); 
      while (j < maxvalue) and (x < maxdist) and 
            (x > -maxdist) and (y < maxdist) and  (y > -maxdist) and (E > -0.995) do 
      begin       inc(j);         E := 0;          Ex := 0;        Ey := 0;         s := 0; 
        for m := 0 to NumbOfElements - 1 do 
        begin 
          r := sqrt(sqr(ArrOfElements[m].x - x) + sqr(ArrOfElements[m].y - y)); 
          E := 1 / sqr(r);          s := s + E; 
          Ex := Ex - ArrOfElements[m].sign * E * ((ArrOfElements[m].x - x) / r); 
          Ey := Ey - ArrOfElements[m].sign * E * ((ArrOfElements[m].y - y) / r); 
        end; 
        r := sqrt(sqr(x - x0) + sqr(y - y0)); 
        if r > 1 then 
        begin           if r > 100 then 
          begin 
            y := y + sqr(sqr(r)) * dL * Ey / s;             x := x + sqr(sqr(r)) * dL * Ex / s; 
          end else begin   y := y + sqr(r) * dL * Ey / s;     x := x + sqr(r) * dL * Ex / s; end; 
        end else begin    y := y + dL * Ey / s;          x := x + dL * Ex / s;         end; 
        LineArr[i].AddVertex(x, y); 
      end;    end;  end; end; 

       
,      ’  ( . . 1.).  
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3. Gee, J. P. What Video Games Have to Teach Us About Learning and Literacy. / J. P. Gee – 
New York: Palgrave Macmillan, 2003 – P. 277-289. 
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   ( )   

 , , , ... 0F x y y y ;   –  , y y x  –  
, , ...y y   .   , '  

  ,   ,y f x y .  ,y y x C – 
 '    ;  –  . 

  '      
  . 

  .     ,   
'   

,y f x y
, (1) 

     

0
0x x

y x y . (2) 

  ,       ( ) 
 (1),     ( 0, 0). 

  (1) – (2)   ' .     
     ,   

'   .     
'   .   –      - 

. 
 .   (1)    

0y x y .   '      
  [ ,b].   ,  

 1 1 1,k k k ky y hf x x .    ,  

  ( 0, 0),   1 1 2 2, , , , ... , ,n nx y x y x y . 
 , '       

y y x ,  .  '    
,      (  )  

   .     
   '     (    

,i ix y ),    '      
'  [ ,b]:  

1 1 1 1, ; , .
2 2 2k k k k k k k k k
h h hy y hf x y y y f x y hf  



                   . .  186

 -    .   
,f x y     ,k kx y       

.  '  ( )      kx   
     .     

 h   1k kx x h      h,  

 ,k k k ky x f x y f ,     
2

1 ,k k k ky x y x hf x y O h . 
       : 

1 1 1k ky y w k , (3) 

 1 ,k kk hf x y ,  1w  -  .    h 
   (3),   

1 1 ,k k k ky y hw f x y . (4) 
     h    

1 1w .    1w    (3)   ,  
 -       . 

         
2h . 

 -    .   
     : 

1 1 1 2 2k ky y w k w k , (5) 
:  

1 ,k kk hf x y , (6) 
2 2 2 1,k kk hf x h y k . (7) 

  2 1w ,  1 0w , 2 21 1 2 ,   (5)-(7) 
 : 

1 1 2 1 2 1
1 ; , ; ,
2k k k k k ky y k k k hf x y k hf x h y k , 

     . 
  2 3 4w ,  1 1 4w , 2 21 2 3   

 :  

1 1 2 1 2 1
1 2 23 ; , ; ,
4 3 3k k k k k ky y k k k hf x y k hf x h y k

 
       
  ++      .  

#include <iostream> 
#include <conio.h> 
#include <math.h> 
double f(double x) 
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{ 
return (3*exp(2*x)-2*pow(x,2)-2*x-1)/2; 
} 
double fxy(double x, double y) 
{ 
return 2*pow(x,2)+2*y; 
} 
using namespace std; 
int main()  
{ 
double x0=0, y0=1, h=0.2, n=20, x, ye, yem, z, yr, k1, k2, k3, k4; 
printf("%4s%18s%18s%18s%18s \n","x","y","Eiler","Eiler +","Runge-Kutt");  
x=x0;   ye=1;   yem=1;   yr=1;    
for(int i=1; i<=n; i++) 

{ 
printf("%4.2f%18.10f%18.10f%18.10f%18.10f \n",x,f(x),ye,yem,yr);  
//  
ye=ye+h*fxy(x, ye); 
//  + 
z=fxy(x, yem); 
yem=yem+h/2*(z+fxy(x, yem+h*z)); 
// -  
k1=h*fxy(x, yr);    k2=h*fxy(x+h/2, yr+k1/2); 
k3=h*fxy(x+h/2, yr+k2/2);    k4=h*fxy(x+h, yr+k3); 
yr=yr+(k1+2*k2+2*k3+k4)/6;    x=x+h; 

} 
_getch(); 
} 

        
,       - . 
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    ,      . 
J.Mc. Carthy      

’     ,   
[1].        
Google  Google Apps  - .  

     : Amazon, 
Google, Saleforce [2]. 

       
    ,   
 ,    ;  

        ’   
  . ,  ,     

  ’     , 
     ,    

    ’ .     
    ,   .   

         
   -  ,     

 [1, 4]. 
          

  . ,      Google,   
Google Apps Education Edition,  ,  Google Apps   

 ,       
  .    Google Groups, 

Microsoft Office Web Apps, Google Docs, Google Knol, Google Translate, 
Amazon EC2  .      

  Google:  -  (Google Sites);  
 -   (Google Docs);   
 (Google Cloud Connect);     
      (Gmail);  , 

 ,   ,  (Google Calendar); 
 3D-  (Sketch Up);      

(Blogger);  ,  ,   
      (Picasa);  

  -       
(Google Analytics);   -  (Google translate).  

  Google For Education (www.google.com/edu/training) 
      ,   
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     . 
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.         
     (  Google 

Groups),    (Google Docs) .  
       

    ,  on-line 
   ,  ,   
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   .     

  ,   ,  
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    .    
    :   

  ;       
  (      ); 
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      [3]. 
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1. Chappell David A Short Introduction to Cloud Platforms, 2Ql2. [  ] // 
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2. ’    :   Microsoft    

     [  ]. –   : 
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       ,  Second 
Life (SL), The Sims, Active Worlds, Kaneva, IMVU, Smallworlds, Onverse[3].  

       , 
 :    , 

-   - ,   , -
   ,     

        , 
, Virtual Learning Environment (VLE). 

,       
. , . , . .  .   .   

 «  »  « »  ,   
 ,      -

 . ,      
 . 

    ( . , . , 
. , . , . , . , . , 
. , . )   -   

       
 .   . .   (F. Stahl, M.O'Neill) 

    Multi-User Virtual 
Environments(MUVE)       

 ,        [1].  
      ,   

  MUVE     ,  
      SL (  – 

  ).      
       .  

 3D-   SL   60  ,  : 
MIT, Harvard, Cambridge, Illinois, Cornell university, Princeton, Standford, 
California Institute of Technology       [2].  
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     MUVE –   , 
    .  ,   

MUVE        
   ,   ,  

« » .     ,  
 ,    . ,  

 ’   MUVEs      
,    , , ,  . 

MUVE-    .    -VLEs 
      ,    

  :    ,  
, ,    , 

      .   VLE  SL 
 ,       

   ,     .  
      

,     ,    -
,     - , –  

  Moodle.   Sloodle (Simulation Linked Object 
Oriented Dynamic Learning Environment) –Second Life+Moodle= «Sloodle» – 

   . 
  Sloodle « - » SL,     

   LSL.  ’      
’ ,         Web-

:  ,     
      XML  TCP-  80,  

HTTP- . 
 ,   SL    –  

.  ,    MUVEs  
      , 

 ,      
  .      

- .   Moodle   SL : 
; ; wiki;  ;   . 

 Sloodle    SL   
  :    ;    

 ;   ;  . 
    ,    

.    VLE- , 
      ,  

,    wiki. SL      
    ,    VLE. 
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    MUVEs.     
 MUVEs   ,    

      web-based.Sloodle 
      . ,  
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. 
       on-line 

.  ,       
       

-         
 .  ’ ,     

    ,   
         

      .  
   ,    ,  

   Sloodle (    ),  
  SL.       
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,       
        
 ,      
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  -    

   VLEs      
 , ,   ,    

       . 
,      -
      MUVEs   
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       . 
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  ,     

      . 
     ’   

       -  
   ,      
.     
,     . 

 -  –      , 
     . -  –  

,   ,      
  . 

       
- .   Windows Movie Maker, PhotoStory, ProShow 

Producer,   .     
 Video Creator   : , , 

, ,     
. 

 Video Creator     
   Delphi 7 ( . . 1).   

     ListBox     
«  »     (  ) 

      TImage.     
«  »,     ’  OpenDialog  

     ListBox. 
     

   ,      
  - .   , «  », 
        . 

       
 .  

      «  
»,    : 
procedure TForm1.startClick (Sender: TObject); 
var 
  i: integer; 
begin 
Timer.Enabled: = True; //   
i: = StrToInt (intime.Text); //   
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Timer.Interval: = i * 1000; //     
 n: = ListBox.Items.Count; //    ListBox 
  a: = 0; 
img.Stretch: = true; 
img.Picture.LoadFromFile (ListBox.Items.Strings [a]);  
a: = a + 1; 
end; 

       
PicShow[1].   : 

PicShow1.StyleName:=’  ’; 
PicShow1.Picture.LoadFromFile(Filenames.Strings[count]); 
PicShow1.Execute; 

     ,  
 : 

GetStyleNames (Names: TStrings): Integer 
     .   

  ,    AlphaControls. 

 
. 1.     Delphi 7 

   Video Creator   
        

’ .   -     
     ’     .  
 

 
1. DELPHIAREA [  ] / PicShow Components // Version 4.20, 2010 – 

    : http://www.delphiarea.com/products/delphi-
components/picshow/ 

2.  . . Delphi 7   / . . . – . : 
- . – 2004. – 1024 .  
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 ,  ’   Google Glasses.  
         ( . 

Augmented reality)         
 ’  ’ .       

  [2].  
        

.    9       
  ,       
   ’        

  , ,     ,  , 
   .       

     .  
,      

      .    
  AR.  

        QR-  
         

 ARMuz   Android.     
,         

 ,   ,    
      , 

    ,   , , 
,   . 

      
 Unity 3D. Unity –     -  

   ,      
Windows  OS X.    Unity    

  Windows, OS X, Windows Phone, Android, Apple 
iOS, Linux [1],      Wii, PlayStation 3, PlayStation 
4, Xbox 360, Xbox One. 

      
    Unity 3D.  

1.  Unity 3D. 
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2.    Vuforia. (Assets / Import Package / 
Custom Package…).  

3.   Assets / Prefabs.  
4.    ARCamera. 
5.    ’  Image Target. 
6.    . 
7.   ’ . (   Transform 

  Reset   Position). 
8.     Image Target. 
9.          

Image Target. 
10.     ’  (     

 ,       ).  
11.    https://developer.vuforia.com/   
12.   Target Manager. 
13.        Unity- . 

   . 
14.   Image Target Behaviour   Data Set  
  .  
15.    ARCamera    Data Set Load Behaviour 

   Load Data Set  Active. 
16.   3D ’ .  ’   . 
17.      Directional Light. 
18.  3d- ’      . 
19.    Android.  apk-  

       
       -  

.   ARMuz    -
   9 . . 
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Symposium on. – IEEE, 2005. – . 80-89. 

2. P. Milgram and A. F. Kishino, Taxonomy of Mixed Reality Visual Displays IEICE 
Transactions on Information and Systems, E77-D(12), pp. 1321—1329, 1994. 
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   PHP     MySQL.  
        

    Twitter Bootstrap.  
  – myEducation   ’  

,    ( )      
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   . myEducation   
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