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  1 
     Visual ++ 

 
:    Visual Studio 2010   
 windows      ++. 

 
 
1.1     
 
1    .    . 
2          

 1,     Lab1 
3    Visual Studio 2010.  
4   Microsoft Visual Studio 2010   

 ,    . 1.1. 
 

 
 

 1.1 –   Visual Studio 2010 
 

     .    -
      (    

Ctrl + Shift + N).        -
   . 1.2. 

 



 5 

 
 

 1.2 –      
 

 Visual Studio    ,   -
    .     Visual 

Studio     ,  -
 ,      ,   

  .     (  
        ) -

   . 
       Visual ++, -

   CLR       Windows 
Form.  

     (     <  
>)    , , Primer.    

    ,     -
    ( ) .     

   Projects.       . 
1.3. 
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 1.3 –      
 

   OK     
 

 
 

 1.4 –         
 

          Visual 
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Studio 2010    F5. . 1.5   -
  . 

 

 
 

 1.5 –        
 
 
5  ,     -   
   Windows.     ,  

,        .   
  : ,  ,  

    .      
 .  ,     ,  , 
 . 

6    Text –  ,   -
      . : «  

1.   . .,  -10-1». 
7  FormBorderStyle  (   )  

 FixedToolWindow.      , 
      (    ) 

   . 
8          -

  (Ctrl+Alt+X). 
9     Button1 (  )   

  «  » ( . .      Text). 
10    Button2     «  

»     Button3     « ».    
Font         .   -

  ForeColor    . 
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11     listBox1 (  -
).  

12     GroupBox1    Text 
 «  ».  - .    

     Font  ForeColor    
,      . 

13    GroupBox1    
TcheckBox: CheckBox1, … , CheckBox4,     Text  : 
« », « », « »  « ». 

14     TextBox1.  
15    TextBox1   Label1  

 (  Text )  «  ».     
Font  ForeColor    ,      

. 
16     GroupBox2    Text  

  «  ».  - . 
17    GroupBox2  -

: RadioButton1, …, RadioButton5,    « », 
« »,  « »,  « »  « ».     -

      BackColor (  )    
.      ,   -

        ForeColor  -
.  

18       ,  
  Form2,    .  
 

 
 

 1.6 –      



 9 

 
19   Text     «  ». 

 FormBorderStyle  (   )   
FixedToolWindow.       
(  BackColor).  

 

 

 
 1.7 –  Form1   

 

 



 10 

 
 

 1.8 –  Form2   
 

 
20      Button1 ( ).  -

  «  ». 
21    Form2  PictureBox1 (  

)     Image     
 . C   SizeMode    

     StretchImage. 
22        -

   ,    . 1.7-1.8 (  ,  
     ). 

       ,  
   , . .    -

   ,   . 
23    .     
   ,     

. ,       ,   
   .  , . .      

   ,      , 
. .        .  Form2  

     ,   ,   -
  .    «  »   -

    .    , 
          .  



 11 

24    .    
Button2 (   «  »)  ( ) . 

         -
, . .   Button2       

 .     .     -
 Click ( ).        ( -

)        .   
 Button  button2_Click    ,  -

     .   -
   , Visual Studio 2010     . 

      (   -
  Form2,    ).     

#include "Form2.h"   Form2      -
  Form1. 

 
private: System::Void button2_Click(System::Object^  sender, 
System::EventArgs^  e) { 
    Form2^ f = gcnew Form2(); 
    this->Hide(); 
    f->ShowDialog(); 
    this->Show(); 
} 

 
24     (Form2).    -
   .   ,   -

,  Button1.   Click.     -
     .     -

,  (  )  Form2: 
 
private: System::Void button1_Click(System::Object^  sender, 
System::EventArgs^  e) {this->Hide();}; 
 

25    .     -
  Button2 («  »)     

Form2, . .          -
   (   ). ,   -

   Form2      (   
).  . 

 

26     .    
Button1 (   «  »)  ( ) . 

      .     -
 Click ( ).        ( -

)        .  -
   : 
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private: System::Void button1_Click(System::Object^  sender, 
System::EventArgs^  e) 
   { if (textBox1->Text!=""){ 
    this ->listBox1->Items->Clear(); 
    this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, Sys-
tem::Drawing::FontStyle::Regular, Sys-
tem::Drawing::GraphicsUnit::Point,  
    static_cast<System::Byte>(204))); 
    this->listBox1->ForeColor = Sys-
tem::Drawing::Color::Black; 
    this ->listBox1->Items->Add(this ->textBox1-
>Text); 
    if (radioButton1->Checked == true){ this-
>listBox1->ForeColor = System::Drawing::Color::Red;}     
    if (radioButton2->Checked == true){ this-
>listBox1->ForeColor = System::Drawing::Color::Blue;}     
    if (radioButton3->Checked == true){ this-
>listBox1->ForeColor = System::Drawing::Color::Green;}     
    if (radioButton4->Checked == true){ this-
>listBox1->ForeColor = System::Drawing::Color::Yellow;}  
    if (radioButton5->Checked == true){ this-
>listBox1->ForeColor = System::Drawing::Color::Black;}  
    if (checkBox1->Checked == true){this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, Sys-
tem::Drawing::FontStyle:: Bold, Sys-
tem::Drawing::GraphicsUnit::Point,  
    static_cast<System::Byte>(204)));} 
       if (checkBox2->Checked == true){this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, Sys-
tem::Drawing::FontStyle:: Italic, Sys-
tem::Drawing::GraphicsUnit::Point,  
    static_cast<System::Byte>(204)));}  
       if (checkBox3->Checked == true){this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, Sys-
tem::Drawing::FontStyle:: Underline, Sys-
tem::Drawing::GraphicsUnit::Point,  
    static_cast<System::Byte>(204)));} 
       if (checkBox4->Checked == true){this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, Sys-
tem::Drawing::FontStyle:: Strikeout, Sys-
tem::Drawing::GraphicsUnit::Point,  
    static_cast<System::Byte>(204)));} 
     if ((checkBox1->Checked == true)&&(checkBox2-
>Checked == true)){this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Bold | System::Drawing::FontStyle::Italic)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204)));} 
     if ((checkBox1->Checked == true)&&(checkBox2-
>Checked == true)&&(checkBox3->Checked == true))this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, 
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static_cast<System::Drawing::FontStyle>(((System::Drawing::FontS
tyle::Bold | System::Drawing::FontStyle::Italic)  
    | System::Drawing::FontStyle::Underline)), 
System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
 
     if ((checkBox1->Checked == true)&&(checkBox2-
>Checked == true)&&(checkBox3->Checked == true)&&(checkBox4-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((((System::Drawing::Font
Style::Bold | System::Drawing::FontStyle::Italic)  
    | System::Drawing::FontStyle::Underline)  
    | System::Drawing::FontStyle::Strikeout)), 
System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
     if ((checkBox2->Checked == true)&&(checkBox3-
>Checked == true)&&(checkBox4->Checked == true))this->listBox1-
>Font = (gcnew System::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>(((System::Drawing::FontS
tyle::Italic | System::Drawing::FontStyle::Underline)  
    | System::Drawing::FontStyle::Strikeout)), 
System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
     if ((checkBox2->Checked == true)&&(checkBox3-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Italic | System::Drawing::FontStyle::Underline)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
     if ((checkBox2->Checked == true)&&(checkBox4-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Italic | System::Drawing::FontStyle::Strikeout)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
     if ((checkBox1->Checked == true)&&(checkBox3-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Bold | System::Drawing::FontStyle::Underline)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
      if ((checkBox3->Checked == true)&&(checkBox4-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Underline | System::Drawing::FontStyle::Strikeout)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204))); 
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       if ((checkBox1->Checked == true)&&(checkBox4-
>Checked == true))this->listBox1->Font = (gcnew Sys-
tem::Drawing::Font(L"Arial", 14, 
static_cast<System::Drawing::FontStyle>((System::Drawing::FontSt
yle::Bold | System::Drawing::FontStyle::Strikeout)),  
    System::Drawing::GraphicsUnit::Point, 
static_cast<System::Byte>(204)));} 

else 
{MessageBox::Show( "   ", "   

", 
 MessageBoxButtons::OK, MessageBoxIcon::Exclamation );} 
} 
 

27     .    
Button3 (   « »)  ( ) .   

    .      
Click ( ).        ( ) -

       .   
  : 

 
private: System::Void button3_Click(System::Object^  sender, 
System::EventArgs^  e) 
  { Application::Exit();} 

 
28   F5,    .   

  .    
. 

29     . 
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  2 
 .   ,   

 
:    Windows , -

   ,       -
.    Visual Studio 2010.  -

  . 
 
 

2.1    
 

     : 
 

ax
e

xa
xa

ax

ax
xe
axx
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x

,)sin(1
)sin(1

)cos(

0,
)1(
)(1

1

0),sin(

)sin(

22

)sin(

2

2

. 

 
1    Visual Studio 2010.  
2        Visual ++, -
   CLR       Windows 

Form.  
3      (     <  

>)    , Lab2.     -
   ,       -

  ( )  (  N:\\CI\2_trim\Lab2).  
4      Text   -

 – «    -11-1  . .  
 2». 

5  FormBorderStyle  (   )  
 FixedToolWindow.      , 

      (    ) 
   . 

6     Button1 (  )  -
   « » ( . .      Text). 

7    Button2     « ».  
  Font        

 .     ForeColor     . 
. 2.1.  
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 2.1 –       
 

8       Label.   Text 
  «   » (    -
 ). 

      :  -
     .      -

       TextBox. -
  ,     ,  -

 , . .    .  ,   
    (   ) -

 ( ) .    , . .  -
     (  ) -

        . 
        .  

      TextBox (    
TextBox      ).   -

      ,   -
 .   Text    -   – 

  .       -
  .       -

 .  TextBox3     -
  .        

.    ReadOnly (  )  -
 true,      -  

.  
9    TextBox1   Label2   

 Text     «   »,   
TextBox2   Label3    Text   « -

  »     TextBox3   La-
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bel4    Text   «   =».  -
    . 2.2.  

 

 
 

 2.2  –     
 

10    Microsoft Word     
          

.         . 
11    Paint (     

  Paint)        
( . 2.3).   
 

 
 

 2.3 –    Paint 
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12    (   )    
    (Lab2) . 

13     PictureBox1     -
 Image      ,  -
.        . 

C   SizeMode      
PictureBox1    StretchImage.  

14         
  ,    . 2.4. 

 

 
 

 2.4 –     
 

15   Click   Button1   « ». 
          But-

ton1.   :   
 
private: System::Void button1_Click(System::Object^  sender, 
System::EventArgs^  e) {    } 
 

16         
 : 

 
double y, x, a; 
//         
  if ((textBox1->Text!="")&&(textBox2->Text!="")) 
{ 
//            
 a = Convert::ToDouble(textBox1->Text); 
 x = Convert::ToDouble(textBox2->Text); 
  if (x<=0){y=sin(x*x+a*x);}  
 else  
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  if ((x>0)&&(x<=a)){y=1-(1+sqrt(x*x+a*x))/(exp(sin(x))*(1+x));}  
 else  
  if (x>a){y=(cos(x*x-a*a)/(sqrt(1-sin(a-x)))-(1-sin(a-x))/(exp(sin(x)));}; 
//    extBox3          
      textBox3->Text = Convert::ToString (y);}  
 else  
//           extBox1   extBox2   
{MessageBox::Show( "      ", "   ", 
MessageBoxButtons::OK,   MessageBoxIcon::Exclamation); } 
 

17   Click   Button2   « ».  
          But-

ton2.   :   
 
private: System::Void button2_Click(System::Object^  sender, 
System::EventArgs^  e) {   } 
 

18         
 : 

 
Application ::Exit(); 

 
19     #pragma once   -

      #include 
<math.h> 

20         
     if. 

21        
 F5      . 2.5. 

 

 
 

 2.5 –     
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2.2    
 

         -
: 

axxf
axxf

xxf
xfy

),(
0),(

0),(

3

2

1

 

 
   f1(x), f2(x)  f3(x)    2.1  -

    .       
     ,    y,  

         -
.  

 
  2.1 –   

 f1(x) f2(x) f3(x) 

1  
12 xx
 

2sin x  xx2ln
 

2  32sin x  
5 2 16 xx  )(sin2 xex  

3  xxe2  )(cos)1( 33 xx  )(sin2 33 xx  
4  5ln 2x  )2(sin xe  15tg x  
5  )(sin2 33 xx

 xx cos)1( 32

 
24 sin2 xx  

6  3cos xx  xx sin3

 x3cos8  
7  4sin xx  )14(ln 2x  

5 25ln x  
8  x x x4 32  243,1 x  

xx 1  
9  xx ctg5

 )1(ln 2x  
32 1xe

 
10  )2(ctg 35 xx  

5 4 3x  
x

x
22 1sin

 
11  2)13(ctg x  2 xe x  

23sin x  
12  )1(sin xx  xx cos)1( 33

 
33 sin xx
 

13  3)2/()1( xx  )2(cos xe x
 

5 2 2sinln3 x  
14  35 ctg3 xx  

2)14(sinln x  
3 42 12 xx  

15  243,1 x  
x 33  )2sin(1 xx x
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  2.1  
16  xe x cos3

 
43sin x  

3 2 13xe x
 

17  xxx 1,03 )1(  
33 2cos1 xx  )01,0(tg)7(sin xx  

18  xx )1,0(tg 2
 )(sin1 xe x

 
5 2 2sin3 x  

19  35 ctg3 xx  
33,0 2sin)1( xx  

25 xx  
20  )(sin)sin( xx x

 xx 23 3  xx sin2  

21  )7(sin2 xx  xx 103
 7 24 12 xx  

22  3 3 2
52  

32

2

)3(
5  )(cos 32 xx  

23  5 2 1  )5(ln2 x  25,02 )(sin xx  

24  123 x  5,03 )(sin xx  xx)(ln 2  

25  xx 42 cossin  xx)(ln2  xx)(tg 2  

26  )1(ln3 xx  )1)12(tg(
22

x  
xxx4

 

27  xxx 34 2  4 xe  )ln( 23 xx  

28  
5

2)13(
x

x

 
5ln2 x

 
21cos x  

29  )2(ctg 35 xx  1)32(tg
5

x  
xex 1tg 2
 

30  xx 3sin  2cos3 xx  
25.02sin xx  
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  3 
 .      

 
  

:   ;   ; 
          

Visual Studio 2010.   
 

 
3.1    

 
     : 

 

axx
axx

xx

xfy
,2cos

0,3

0,22

2
. 

 
1    Visual Studio 2010.  
2        Visual ++, -
   CLR       Windows 

Form.  
3      (     <  

>)    , Lab3.     -
   ,       -

  ( )  (  N:\\CI\2_trim\Lab3).  
4      Text   -

 – «    -11-1  . .  
 3». 

5  FormBorderStyle  (   )  
 FixedToolWindow.      , 

      (    ) 
   . 

6      Button1  Button2  ( ), 
          -

 TextBox1, TextBox2, … , TextBox4. 
7   TextBox    Label1, 

Label2, …, Label4. 
8        ictureBox1 

(   ). 
9   ictureBox1   

DataGridView1 (    ). 
10   ictureBox1   Label5. 
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11   ictureBox1    Label6 
 Label67,          

TextBox5, TextBox6.        
 . . 3.1. 

 

 
 

 3.1 –       
 

12    Button1     « -
    » ( . .      

Text),    Button2   « ».  
13   Label1    Text   

«   XN=» (   ),   
Label2   Text   «   X =» (  

 ),  Label3   «   X =» 
(    ),  Label4   Text   « -

  =» (    X ).  
14   Label5    Text   

«   », 
15   Label6    Text   

« .  . »,   Label7   Text  
 « . . ». 
16       : 

      XN, XK, XH.   -
         

 TextBox.   Text    -  -
 –   .       

  .       
 .  

ictureBox1  

DataGridView1 
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17  TextBox5  TextBox6     -
     (   -

  ).       
 .    ReadOnly (  ) -

  true,      -
-  .      . 3.2.  
 

 
 

 3.2  –     
 

18    Microsoft Word     
          

.         . 
19    Paint (     

  Paint)       . 
   (   )      -

  (Lab3) . 
20     PictureBox1     -

 Image      ,  . 
       . C -

  SizeMode      PictureBox1  
  StretchImage.  

21   DataGridView1    
RowHeadersVisible (   )  ColumnHeadersVisible 
(   )   False. 
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22         
  ,    . 3.3. 

 

 
 

 3.3 –     
 

22            
     , 

    
#include <math.h> 

 
23   Click   Button1   «  

   ».      -
     Button1.     -

     :   
 
private: System::Void button1_Click(System::Object^  sender, 
System::EventArgs^  e)  
{ 
 double xn,xk,xh,x,y,a,ymax,ymin,yt; 
 int n,i; 
//      textBox 
if ((textBox1->Text!="")&&(textBox2->Text!="")&& 
(textBox3->Text!="")&&(textBox4->Text!="")) 
{ 
//      double  
 xn = Convert::ToDouble(textBox1->Text); 
 xk = Convert::ToDouble(textBox2->Text); 
 xh = Convert::ToDouble(textBox3->Text); 
 a = Convert::ToDouble(textBox4->Text); 
//   
     int k =0; 
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     k = dataGridView1->ColumnCount; 
       if (k != 0) 
         for (int i = 0; i < k; i++) 
//    
      dataGridView1->Columns->Clear(); 
 
//       
  dataGridView1->ColumnCount = 2; 
 
//     
dataGridView1->Rows->Add(ceil((xk-xn)/xh)+1); 
 
//         ,     
dataGridView1->Rows[0]->Cells[0]->Value =Convert::ToString("      x"); 
dataGridView1->Rows[0]->Cells[1]->Value =Convert::ToString("      Y"); 
i=1; 
x=xn; 
ymax=-1.8e307;ymin=1.8e307; 
while (x<=xk)  
  { 
 if (x<=0){ y=2*x+2;} 
  else  
 if (x<=a) {y=sqrt(x+3);} 
  else  
 if (x>a) {y=pow(cos(x+2),2);} 
//        
dataGridView1->Rows[i]->Cells[0]->Value =Convert::ToString(x); 
 
//  yt          
 yt=ceil(y*100)/100; 
 
//         
dataGridView1->Rows[i]->Cells[1]->Value =Convert::ToString(yt); 
 
//            -

 
 if (y>ymax) ymax=ceil(y*100)/100; 
 if (y<ymin) ymin=ceil(y*100)/100; 
 x=x+xh;  
 i++;} 
//    textbox       
   textBox5->Text = Convert::ToString (ymax); 
   textBox6->Text = Convert::ToString (ymin); 
} 
 
else {MessageBox::Show( "   ", "  

 ", 
  MessageBoxButtons::OK, MessageBoxIcon::Exclamation );} 
 
} 
 

24   Click   Button2   « ». 
          But-
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ton2        (    . . 
2).   
 

25        
 F5      . 3.4. 

 

 
 

 3.4 –     
 

3.2    
 

  Windows-       -
   

 

axf
axf

xf

,3
0,2

0,1
 

 
    While   [xn;xk]   xh. -

    3.1.  
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 3.1 –    
 

  

xf 1  xf 2  xf 3  
 

  
-

 

1  5 2 1  )5(ln2 x  25,02 )(sin xx  [-3,9; 3,8] 0,15 

2  1ctg3 35 xx
 

)(sin1 xe x  5 2 2sin x  [-1,3; 7,1] 0,6 

3  35 ctg xx  xx sin)17( 3,0  25 xx  [-2,9; 6,2] 0,8 

4  )(sin2 xx x
 xx 23 3  5 2 1  [-3,7; 8,5] 0,11 

5  1)7(sin2 xx
 

xx 103  7 24 12 xx  [-3,9; 1,2] 0,25 

6  123 x  25,02 )(sin xx  xx)(ln 2  [-4,5; 6,1] 0,3 

7  xx 42 cossin  xx 3)1(ln   21 3tg5 xx  [-3,4; 3,4] 0,33 

8  63 23 xxx  1)12(tg
22

x  xxx4  [-4,1; 5,0] 0,45 

9  xxx 34 2  3 xe  )(ln 23 xx  [-1,7; 2,9] 0,75 

10  
12

)13(
5

2

xx
x

 5ln2 x  5 21 x  [-1,6; 4,7] 0,65 

11  )2(ctg 35 xx  1)32(tg
5

x  x e x2  [-1,6;3,7] 0,3 

12  5tg xx x  xx cos3  25.02sin xx  [-2,8; 8,2] 0,4 

13  xx 31ln  xx 3sin 2  3ln2 xx  [-1,7; 2,6] 0,25 

14  sin2 3x  5 2 16 xx  )(sin xex  [-2,2; 7,4] 0,23 

15  xex 1cos 3  3 3 2
52  )(sin72 32 xx  [-1,1; 7,9] 0,8 

16  )(sin2 33 xx  xx cos)1( 32  
24 sin2 xx

 
[-1,2; 2,6] 0,1 

17  3sin 5x  xx sin3  1sin4 xx  [-1,7; 2,4] 0,3 
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  3.1  

18  2tg4 xx     )14(ln 2x  5 25ln x  [-4,3; 8,0] 0,5 

19  35 10xx  243,1 x  
xx 1  [-9,1; 5,8] 0,14 

20  xx 2ctg5
 )1(ln 2x  32 1xe  [-3,4; 2,5] 0,23 

21  )2(ctg 35 xx  5 4 3x  
x

x
22 1sin  [-2,2; 8,1] 0,15 

22  2)13(ctg x  xxe2  1sin 3x  [-2,8; 5,2] 0,5 

23  xxx 23 4  xx cos)1( 33  33 sin xx  [-3,2; 7,8] 0,36 

24  3)2)(12( xx  2sin xex  5 2 2sinln3 x  [-6,1; 1,3] 0,15 

25  1ctg 3x  2)1(sinln x  3 42 12 xx  [-7,4; 0,6] 0,16 

26  243,1 x  x 33  1tg5 1 xx  [-1,2; 7,1] 0,45 

27  )2(sin 32 xe x  sin3 4x  3 2 13xe x  [-2,2; 3,9] 0,55 

28  xxx 1,03 )1(  33 cos1 xx  )2(tg2 2xx  [-0,3; 4,5] 0,62 

29  3 3 2
52  

32

2

)3(
5  )(cos 32 xx  [-2,4; 4,4] 0,4 

30  5ln 2x  )2(sin xe  1cos
3sin

2 xe
x

x  [-2,9; 8,2] 0,2 
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  4 
         

 
  

:   Windows-    
   Visual Studio 2010     -

       .   
 

 
4.1    

 
 Windows- ,    -

    (xn),   (xk)   -
  (xh)     )cos(xy  (  

   ). 
 

  
 

1    Visual Studio 2010.  
2        Visual ++, -
   CLR       Windows 

Form.  
3      (     <  

>)    , Lab4.     -
   ,       -

  ( )  (  N:\\CI\2_trim\Lab4).  
4      Text   -

 – «    -11-1  . .  
 4». 

5  FormBorderStyle  (   )  
 FixedToolWindow.      , 

      (    ) 
   . 

6      Label1    Text   
 «      [xn;xk]». 
7   Label1   hart1.     
   ,   Series    . -

   . . 4.1. 
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 4.1 –    Series  Chart 
 

8         Series1    
 (       hart1  -

, ,        -
 ,      

Series). 
9          « » -

 Series1,     XValueType      -
  «Double».      YValueType    

 «Double».  
10          « » 

 Series1,      ChartType     -
   «Spline» (      -

).   
11     hart1     

     «  »  
Series1,      IsVisibleInLegend      

  «False» (       -
).   

12   hart1    Label: 
Label2, Label3, Label4, Label5.  

13  Label2    Text    «  -
  ».   Label3    

Text    «    N=»,  Label4   
 Text    «    K=»    

Label5   Text    «    XH=».  
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14    Label3   TextBox1, 
   Label4   TextBox2,   -

   Label5   TextBox3. 
15        Button1  

Button2.  
16   Button1    Text    

«  ».         
hart1    )cos(xy . 

17   Button2    Text    
« ».  

18        
  ,     .   . 4.2.  

 

 
 

 4.2 –       
 

  
19         

 
#pragma once 

 
    ,   

  : 
 

#include<cmath> 
 

20   using  :  
 

using namespace System::Windows::Forms::DataVisualization::Charting; 

21   Click   Button1   « -
 ».          

 Button1.     :  
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double x,xn,xk,xh; 
 Series^ plot1 = chart1->Series[0]; 
 
//   Chart1 
 plot1->Points->Clear(); 
 
// ,    xn, xk, xh       
Double 
if((textBox1->Text!="")&&(textBox2->Text!="")&&(textBox3->Text!="")) 
{ 
     xn = Convert::ToDouble(textBox1->Text); 
 xk = Convert::ToDouble(textBox2->Text); 
 xh = Convert::ToDouble(textBox3->Text);  
 
//     
if ((xn>=xk)||(xh>(xk-xn)))  
    {  
MessageBox::Show( "   ", "        -
 ",MessageBoxButtons::OK,       MessageBoxI-

con::Exclamation ); 
    }  
else 
 {x=xn; 
 while (x<=xk)  
        { 
//          Chart1 

plot1->Points->AddXY(x, cos(x)); 
  x=x+xh; 
    } 
     } 
} 
else 
{ 
MessageBox::Show( "   ", "     -
 ",MessageBoxButtons::OK,    MessageBoxI-

con::Exclamation); 
} 
  

22   Click   Button2   « ». 
          

Button3          
 (      ).   

 
23        
 F5      . 4.3. 
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 4.3 –     
 
 

4.2    
 

 Windows- ,    -
    (xn),   (xk)   -

  (xh)     (   
  ).      4.1.  

 
 4.1 –   

 
 

 
xf  

 
   

(xn) 

 -
   

(xk) 
 

(xh) 

1  
 

3 3 2
52  2,1 16,5 0,2 

2  
2

4)3sin(
2

2

x
x  -4,2 28,1 0,1 

3  13ln
)2sin(

2

3

xx
x  

-1,7 45,3 0,3 

4  xxx 1,03 )1(  -2,25 34,9 0,5 

5  
4 42

3

cossin

)2(sin

xx

x  2,45 25,2 0,14 

6  )sin(5 2)sin( xxx
 3,35 36,26 0,23 
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  4.1  

7  
sin3x1,2

23)tg(x

x

 
1,7 4,9 0,15 

8  
1)7sin(

24
2

3

xx
xx  -5,2 11,7 0,5 

9  
)32(cos

)1,0(
2

2

x
xxtg  2,9 17,48 0,36 

10  
)1xln(
)44cos(

3

3

x
xx  -1,9 29,7 0,15 

11  3 42

2

12

)2sin(

xx

x  -2,74 28,29 0,16 

12  
)1(cos

sin
2

33

x

xx  -1,25 6,39 0,45 

13  
3 2

22

13

)5(sin

xe

x
x

 -1,78 6,99 0,55 

14  2

34

)3cos(
2
x

xxx  -2,46 28,8 0,62 

15  
)sin(2

)14(
33

2

xx

xxtg  3,75 17,7 0,4 

16  )2(5 xctgx  -5,55 10,33 0,15 

17  32

2

)3(
5  -4,41 11,25 0,6 

18  35

2 )3(sin
xctgx

x  2,17 19 0,8 

19  
)2(

)3sin(
35 xctgx

x  8 12,1 0,11 

20  232 )12(cos

2

xx
x  -2,90 26,45 0,25 

21  
12
)5(sin

3

2

x
x  -1,25 67,32 0,3 

22  2)13(
ln
xctg

xe x

 -3,78 18,10 0,33 

23  7 242 12 xxe x  -1,9 15,4 0,45 
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  4.1  

24  
1)32(

5
xtg

 -2,7 10,5 0,75 

25  35

2

)2sin(
)13(

xx
x  -3,8 17,1 0,65 

26  
)2(
42

35

23

xctgx
xxx  -4,6 29,9 0,3 

27  
xxx

xtg
34

2

2
)1(  -5,74 19,2 0,4 

28  
)sin(2

)2(cos
33

32

xx

x  -2,25 16,3 0,25 

29  1)12(
22

xtg
 -3,9 18,7 0,23 

30  
4 22

2

13

)2cos(

xe

x
x

 -1,8 27,9 0,8 
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  5 
  .    -

 
 

  
:       , 

    ;    -
        -
  ;       -
 Visual Studio 2010.   

 
 

5.1    
 

 Windows- ,    -
   ,     

      –10  10,   
,     :   -

      . 
 

  
 

1    Visual Studio 2010.  
2        Visual ++, -
   CLR       Windows 

Form.  
3      (     <  

>)    , Lab5.     -
   ,       -

  ( )  (  N:\\CI\2_trim\Lab5).  
4      Text   -

 – «    -11-1  . .  
 5». 

5  FormBorderStyle  (   )  
 FixedToolWindow.      , 

      (    ) 
   . 

6       GroupBox1    
Text    «   ». 

7     GroupBox1   :  
Label1, Label2, TextBox1, TextBox2  Button1.   -

 Label1   Text    «    
».    Label2   Text    

«  ».   TextBox2   ReadOnly 
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(  )   true,   -
   -  .   TextBox1  

         
 TextBox.   Text    -  -

 –   .       
  .       

 .  
8   Button1    Text    

«  ».        -
      ,   

     [-10;10]    TextBox2. 
     . 5.1.  

 

 
 

 5.1 –       
 

9        GroupBox2    
Text    « ». 

10     GroupBox2   -
:  TextBox3, TextBox4, checkBox1, checkBox2,   Button2  But-

ton3. 
11   checkBox1    Text   

 «    ».     
checkBox2   Text    «   

 ».  
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12   Button2    Text    
« ».     Button3   Text  -

  « ».  
13  TextBox3  TextBox4     

   ,      
  .    ReadOnly (  ) 

  true,      
-  .  
14        

  ,     . 5.2. 
 

 
 

 5.2 –    
  

15         
 

#pragma once 
 

    ,  
   ,     : 

 
#include<cmath> 
#include <stdlib.h> 
#define m 15 
int i,n,p;     
int A[m];  
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16   Click   Button1   « -
».          -
 Button1.     :  

 
// ,     textBox1 

if(textBox1->Text!="") 
 {n=Convert::ToInt32(textBox1->Text); }else 
{MessageBox::Show( "   ", "   

", MessageBoxButtons::OK, MessageBoxIcon::Exclamation );} 
 
//   textBox2     
{textBox2->Text = ""; 
//       textBox2    

 [-10;10]  
for (i = 0; i < n; ++i) 
{ 
A[i] = rand ( ) % 21-10;  
this->textBox2->AppendText(A[i]+"  "); 
} 
}  
 

17   Click   Button2   « -
».          -

 Button2         
: 

 
//   kol  sum 
int kol=0; int sum=0; 
 
 for (i = 0; i < n; ++i) 
{ 
//       
if (A[i]%2==0){sum=sum+A[i];} 
 
//       
if (A[i]>0){kol=kol+1;} 
} 
//   checkBox ,       

 textBox 
if (checkBox1->Checked==true){this->textBox3->Text=Convert::ToString (sum);} 
if (checkBox2->Checked==true){this->textBox4->Text=Convert::ToString (kol);} 

 
18   Click   Button3   « -

».          -
 Button3         
  (      ).   

 
19        
 F5      . 5.3. 
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 5.3 –     
 
 

5.2    
 

  Windows- ,    -
   ,     

      –50  70,   
 ,     :  

    ),  ),  ). 
    5.1.  

 
 5.1 –   

    

     
      1 
      
     
     3 2 
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  5.1  
      

       -
 3 

        

      -
  

      -
    4 

      
      

      5 

        -
  5 

       -
  

        
         6 
       

      -
    

       7 

      [0;10] 

      
     

       -
   

8 

     
      
    ,     3 9 
       

   
      

       -
  10 

       
 

      -
  

       [-10;20] 11 

        

      -
    

                 
[-20;30] 

12 

       
     
      13 
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  5.1  
      4 
      14 
       -

 

      -
  

     15 

      [-20;30] 
     
     3 16 
     
     
      17 
      
     
     3 18 
       

 
      

       -
 19 

        

      -
  

      -
    20 

      
      

      5 

        -
  21 

        -
  

        
         22 
       

      -
    

       23 

      [0;10] 

      
     

       -
   

24 

     
      
    ,     3 25 
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  5.1  
      

       -
  26 

       
 

      -
  

       [-10;20] 27 

        

      -
    

         [-
20;30] 

28 

       
      5 

        -
  29 

       
     
     3 30 
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  6 
 .    ,   

   
 

:      
 ,     ;   

,    .   -
 DataGridView       Visual Studio 2010.   

 
 

6.1    
 

 Windows- ,    -
       ,    

  ,     : 
       

 . 
 

  
 

1    Visual Studio 2010.  
2        Visual ++, -
   CLR       Windows 

Form.  
3      (     <  

>)    , Lab6.     -
   ,       -

  ( )  (  N:\\CI\2_trim\Lab6).  
4      Text   -

 – «    -11-1  . .  
 6». 

5  FormBorderStyle  (   )  
 FixedToolWindow.      , 

      (    ) 
   . 

6       GroupBox1    
Text    «   ». 

7     GroupBox1   :  
Label1, Label2, Label3, Label4, TextBox1, TextBox2  DataGrid-
Wiew1.    Label1   Text    
«   ».    Label2   
Text    «N- ».    Label3   
Text    « - ».    Label4  

 Text    «  [n,m]».  
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8   DataGridView1    
RowHeadersVisible (   )  
ColumnHeadersVisible (   )  -

 False. 
9   GroupBox1   GroupBox2   

 Text    « ». 
10   DataGridView2      

 checkBox1  checkBox2.    
11    checkBox1    Text  -
  «    ». -
    checkBox2   Text    « -

   ».    
checkBox     TextBox3  TextBox4. 

12   GroupBox2     But-
ton1, Button2  Button3.    Button1    
Text    «  ».    Button2 
   Text    «         

 ».    Button3    Text  -
  « ».  
13        

  ,     . 6.2. 
 

 
 

 6.2 –    
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14         

 
#pragma once 

 
    ,  
   ,     : 

 
#include<math.h>        
int m, n,kol,p;     
int A[50][50];   

 
15   Click   Button1   « -

 ».          
 Button1.     :  

 
// ,     textBox1  textBox2  
       if ((textBox1->Text!="")&&(textBox2->Text!="")) 
 { m = Convert::ToInt32(textBox1->Text); 
     n = Convert::ToInt32(textBox2->Text); 
 
//    DataGridView,     
     int k =0; 
     k = dataGridView1->ColumnCount; 
     if (k != 0) 
          for (int i = 0; i < k; i++) 
     dataGridView1->Columns->Clear(); 
 
//   DataGridView   
 dataGridView1->ColumnCount = n; 
        
//   DataGridView  
 dataGridView1->Rows->Add(m);} 
   else  
{MessageBox::Show( "   ", "   ", 
MessageBoxButtons::OK, MessageBoxIcon::Exclamation );} 
 

16   Click   Button2   « -
         ».    

       Button2   -
      : 

 
//  kol ,      
kol=0;p=1; 
 
//                  
for (int i = 0; i < m; i++) 
           for (int j = 0; j < n; j++) 
{ 
A[i][j] = Convert::ToSingle(this->dataGridView1->Rows[i]->Cells[j]->Value);  
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if  (A[i][j]<0) {p=p*A[i][j];} 
if  (A[i][j]%2==0) {kol++;}  
}                  
//        
if ((checkBox1->Checked==true)&&(p!=1)) {this->textBox3-
>Text=Convert::ToString (p);} 
else  
if (checkBox1->Checked==true) {this->textBox3-
>Text=Convert::ToString ("  ");} 
 
//        
if ((checkBox2->Checked==true)&&(kol!=0)) {this->textBox4-
>Text=Convert::ToString (kol);} 
else  
if (checkBox2->Checked==true) {this->textBox4-
>Text=Convert::ToString ("  ");} 
return;  
 

17   Click   Button3   « ». 
          

Button3          
 (      ).   

 
18        
 F5      . 6.3. 

 

 
 

 6.3 –     
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6.3    
 

  Windows- ,    -
           -

         -
      .    

 :      
),  )  ). 

    6.5.  
 

 6.5 –   

     

   ,     (  
    ). 

      . 1 

   (4;4)        1-
      3-  . 

          
,   . 

       
. 2 

    3  2-    -
   1-    (6;6). 

   ,     
(      ). 

   ,    -
. 3 

 
     3-    

   1-    
(4;4). 

     5 . 

   ,    -
. 4 

   (8;8)       
3-       6-  . 

      . 
   ,    . 5 
   A(5;5)         2-  

     4-  . 
     . 
   ,    . 

6 
 

  A(3;3)      -
 1-       3-  -

. 
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  6.5  
   ,   5. 

    ,   
 . 7 

    3-      
 1-    (5;5). 

     3 . 

    ,   
 . 8 

   A(6;6)       3-
      1-  . 

      5 . 

    ,    
. 9 

 
      4-  

      2-     
(6;6). 

         
,   . 

    ,    
. 10 

   (7;7)       
 1-       3-  . 

       [-10;10]  
(4;4). 

    ,   -
 . 11 

      3   
   2   (4;4). 

    3    [-6;8] -
 (5;5). 

    ,   -
 . 12 

 
  A(5;5)       -

  2-       4-  -
. 

      -
 (5;5). 

    ,    -
. 13 

   (5;5)      -
 3-       3 . 

       [-
5;6]   (6;6). 

    ,    -
. 14 

   A(6;6)     3  
2-       2-  . 
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  6.5  

          
,   . 

     3,     
. 15 

       2-    
    2-     (4;4). 

     3 . 

     3,     
. 16 

 
     2-  -

    5  3-    
(5;5). 

     . 

     ,  
  . 17 

 
    3-     

  3  2-    
(6;6). 

     . 

     ,  
  . 18 

     3   4-    
    2-     (4;4). 

     . 

      3,  -
   .  19 

   (7;7)        
1-       4-  . 

    ,    ,  -
  . 

        
 ,    . 20 

 
    2-     

  3  4-    
(4;4). 

   ,     ,   -
  . 

       -
  ,    . 21 

 
     2-  
     5  2-   -

 (5;5). 
     5 . 

       -
  ,    . 22 

 
    3  1-

        2-   -
 (6;6). 

 
 



 52 

  6.5  
     . 

      5,   -
 . 23 

 
     3-    

   1-    
(4;4). 

         -
,   . 

        
 ,    . 24 

   (7;7)       
2-       6-  . 

      5 . 

      5,   
 . 25 

   A(5;5)         3-  
     4-  . 

          
,   . 

      , -
   . 26 

   (6;6)      -
 2-       3 . 

      3 . 

      , -
   . 27 

    2-      
 5-    (5;5). 

     . 

        -
  ,    . 28 

   A(6;6)      3-  
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     . 

        -
  ,    . 29 

      1-   
       2-     (5;5). 

     . 

      -
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   (7;7)       
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