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1
: 

 CodeGear Delphi 2007

1. 

CodeGear Delphi 2007.

2. 
, 

, , 
 CodeGear Delphi 2007.

3. 
CodeGear Delphi 2007 –  (IDE), 

,  32-
 Windows NT (Windows NT, Windows 2000, Windows XP,

Windows Server 2003,  Windows Vista, Windows Server 2008, Windows 7,
Windows 8) . ,

 Delphi  Skype, Total Commander, AIMP,
.
4. 
4.1.  Delphi 2007.

 Delphi 2007 CodeGear
RAD Studio,  Delphi 2007 ( . 1).

. 1.  Delphi 2007
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, 
 ( . 2).

. 2.  Delphi 2007 

4.2. .
.  File

New VCL Forms Application – Delphi for Win32 ( . 3).

. 3. .

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


7

4.3 
, 

 ( . 4).

. 4. .

.
1) .
2) .

, , …), 
, …).

3) .
.

4) .
.

5) . .
6) . , 

.
7) .   ,

, .

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


8

, Form1. 
,  – 

). ,
.

4.4. .
. 

TButton,  ( . 5).

. 5. TButton

. 
, , 

; .
.

4.5. .
. 

Run – Run (  – ) , 
F9, Run ).

, 
)  Button1.

 Delphi 2007.

4.6. .
,  Button1 

. 6), .
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. 6. 

Button1. 
, . 

Caption ), Button1 .
( ), 

, Button1 .

. Left, 
.  50. 

Top ),  50. Height )
 30,  Width )  100. 

. 
.

, 
Button1 .

4.7. .
,  File Save Project As…

, . 
. .

4.8. .
. Button1

, .
Delete.

4.9. .

. F12, View
Toggle Form/Unit.
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. 7. 

:
– unit Unit1; –  (Unit1);
– interface – , 

interface, , ;
– uses – , , 

;
– TForm1:

type
  TForm1 = class(TForm)
  private
    { Private declarations }
  public
    { Public declarations }
  end;

– Form1 TForm1:
var
  Form1: TForm1;
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– implementation – implementation, 
, 

interface;

– {$R *.dfm} – .

4.10. .
Delphi 2007.

, . 
 8)

. 8. .

4.11. .
, 

.dproj. Delphi 2007, .
, File  Open Project…

, .dpr , 
. , 

, File  Reopen.
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2
: .

1. 
 Object

Pascal. : Edit, Label, Button
Memo Standard  Delphi 

.

2. 
 Delphi 

 Object Pascal . 
.

3. 
 – , , , ,

. 
 ( . 1). 

 Object Pascal  2.

.  1

@, not
*, /, div, mod, as, and, shl, shr
+, –, or, xor

=, <>, <, >, <=, >=, in, is

.  2

Object Pascal , 

|x| Abs(x)
 x

sin x Sin(x) real
cos x Cos(x) real
arctg x Arctan(x) real

2 Sqr(X) real
x Sqrt(x) real

Pi :
3.1415926535897932385

real

ex Exp(x) real
ln x Ln(x) real
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.  2( )

Object Pascal , 

a Mod b integer

a Div b integer

Int(X) integer
Frac(X) :

X-Int(X)
real

Round(X) integer

ODD(X) boolean

,  Math,  3.

,  Math.  3

Delphi
, 

ab Power(a,b) a b real
n a Power(a,1/n) a 1/n real

tg x Tan(x) real
ctg x CoTan(x) real
arcsin x Arcsin (x) real
arccos x Arccos (x) real
loga x LogN(a,x) x

a
real

4. 
4.1.  1.

        4.2.  .
4.3.  :

– ;
–  Object Pascal.

4.4.  ( ).

, .
4.5. .
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:
– ;
– ;
–  ( ) 

;
– ;
– .

:  a  b 
x = 3,981, y = -1,625, z = 2.

1z
3

4x

e
xsin2

xcosb

yx2a
.

:
1. .
2.  Delphi.
3. Standard Form1

Edit, Label Button
Memo ( . 9).

. 9. 
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4. Label1 Caption  '
', Label2 , Label3 Label4: 'X=', 'Y='  'Z='

.
5. Edit1, Edit2 Edit3

Text .
6. Memo1 Lines

. , , String list editor
'Memo1'.

7. Button1 Caption
'.

8. OnClick Button1:

procedure TForm1.Button1Click(Sender: TObject);
var
  x, y, z, a, b: real;
begin
  x := StrToFloat(Edit1.Text);
  y := StrToFloat(Edit2.Text);
  z := StrToFloat(Edit3.Text);
  a := power(2,-x)*sqrt(x+power(abs(y),1/4));
  b := power(cos(x),3)/(2+sin(x))+exp(z+1);
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('a = '+FloatToStr(a));
  Memo1.Lines.Add('b = '+FloatToStr(b));
end;

9. File|Save All
, F9.

:
, Math. 

Uses
Math.

3
: 

. .

1. 

 Object Pascal. :
Edit, Label, Button Memo Standard

 Delphi .
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2. 
 Delphi 

 Object Pascal . 
.

3. 
, : true

 false. 
: > ,< , =, <>, >=, <=.

: not – , and –
, or – . not,

and, or

.  4
X Y X and Y X or Y not X

false false false false true
false true false true true
true false false true false
true true true true false

, not, and, or.
. 

.
if

. if:

if < > then
  < 1>
else
  < 2>;

if . 
true, 1, 

2.

, 
if :

if < > then
  < >;
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4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .

:
– ;
– ;
–  ( ) 

;
– ;
– .

 1

b)in(a,m
0c)b,ax(a,m

w

 a = -6, b = 4  c = 13.
:

1. .
2.  Delphi.
3. Standard Form1

Edit, Label Button Memo
. 10).
4. Label1 Caption

', Label2, Label3 Label4:
'A =', 'B ='  'C =' .

5. Edit1, Edit2 Edit3
Text .

6. Memo1 Lines
. , , String list editor

 'Memo1'.
7. Button1 Caption

'.
8. OnClick Button1:

procedure TForm1.Button1Click(Sender: TObject);
var
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  a, b, c, max, min, w: integer;
begin
  a := StrToInt(Edit1.Text);
  b := StrToInt(Edit2.Text);
  c := StrToInt(Edit3.Text);
  max := a;
  if max<b then
    max := b;
  if max<c then
    max := c;
  min := a;
  if min>b then
    min := b;
  if a>0 then
    w:=max
  else
    w:=min;
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('w = '+IntToStr(w))
end;

. 2. 

. 10.  (  1)

9. File|Save
All , 
F9.
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 2.

1b2a)abcos(

3absin

c

0

3

2

 a = 8  b = 2.5.

:
1. .
2.  Delphi.
3. Standard Form1

Edit, Label, Button Memo
. 11).

. 3.  (  11)

4. Label1 Caption
', Label2 Label3:  'A  ='  

'B =' .
5. Edit1 Edit2

Text .
6. Memo1 Lines

. , , String list editor
 'Memo1'.

7. Button1 Caption
'.
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8. OnClick Button1:
procedure TForm1.Button1Click(Sender: TObject);
var
  a: integer;
  b, c: real;
begin
  a := StrToInt(Edit1.Text);
  b := StrToFloat(Edit2.Text);
  c:=0;
  if (a mod 3)=0  then
    c:=sqr(sin(a*b));
  if (a<2) and (b>1) then
    c:=cos(a+b)-3;
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('c = '+FloatToStr(c))
end;

9.  File|Save All 
,  F9.

4
: .

1. 
 Object Pascal.

: Edit, Label, Button Memo
Standard  Delphi 

.

2. 
 Delphi 

 Object Pascal . 
.

3. 

. .  Object
Pascal  3- :

1.  ( for).
2.  ( while).
3.  ( repeat).
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FOR
for

. .
 ( ):

for < >:=< .> to < .> do
  < >;

 ( ):

for < >:=< .> downto < .>do
  < >;

:
> –   – ;

> > – , 
;

> – , 
.

, 
, 

begin…end.
. 

. ,   
 ( ), 

 ( ), .
.

while
while :

while < > do
  < >;

> – , 
, <  >  true. 

. , 
 false. 

, ,
begin…end.

repeat
repeat :
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repeat
  < 1>;
  < 2>;
     …;
  < N>
until < >;

1>; < 2>; ...; < N> –
, .

1>; < 2>; ...;
N>. . 

true, , 
.

repeat
. begin...end

repeat , .

4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .

:
– ;
– ;
–  ( ) 

;
– ;
– .

.

n2
10

5n

1n x!n
1n2)1(S

 = 3.5
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:
1. .
2.  Delphi.
3. Standard Form1

Label, Button, Edit Memo ( . 12).

4. Label1 Caption  '
', Label2: '  ='.

5. Edit1 Text
.

6. Memo1 Lines
. , , String list editor

'Memo1'.
7. Button1 Caption

'.
8. OnClick Button1:

procedure TForm1.Button1Click(Sender: TObject);
var
  n, k: integer;
  s, f, x: real;
begin
  x := StrToFloat(Edit1.Text);
  s := 0;
  for n:=5 to 10 do
    begin
      f:=1;

. 12. 
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      for k:=1 to n do
        f:=f*k;
      s:=s+power(-1,n+1)*(2*n-1)/f*power(x,2*n);
    end;
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('s = '+FloatToStr(s))
end;

9.  File|Save All 
 F9.

:  power,
Math, 

, Uses.

5
: .

.

1. 
 Object Pascal 

. 
: StringGrid Additional  Button

Standard  Delphi 
.

2. 
 Delphi 

 Object Pascal . 
.

3. 
 Object Pascal

 ( ), . 
.

:

type
  < >=array[<  ( )>]
                                       of < >;
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, 
,  ( ) 

, LongWord Int64.
, 

 ( ) .

4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .

:
– ;
– ;
–  ( ) 

;
– ;
– .

 1.
: A(7) .

.

1. .
2.  Delphi.
3. Standard Additional Form1

StringGrid Button ( . 13).
4. StringGrid1 StringGrid2 :

FixedCols  –  0,
FixedRows  – 0,
ColCount    – 7,
RowCount    – 1.

StringGrid1 , 
 1  7 .

5. StringGrid1
Options. 

. goEditing True.
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. 13.  (  1)

6. Button1 Caption
 ' '.

7. Button1
OnClick:

procedure TForm1.Button1Click(Sender: TObject);
const
  n = 7;
var
  a: array [1..n] of char;
  min, max: char;
  i, nmax, nmin: integer;
begin
  for i := 1 to n do
    a[i] := StringGrid1.Cells[i-1,0][1];
  max := a[1];
  nmax := 1;
  for i := 2 to n do
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    if max < a[i] then
      begin
        max := a[i];
        nmax := i
      end;
  a[nmax]:= a[n];
  a[n]:= max;
  for i:=1 to n do
    StringGrid2.Cells[i-1,0]:= a[i];
end;

8.  File|Save All 
,  F9.

 2.
: A(7) . 

.
:

: sum – , kol – 
.

1. .
2.  Delphi.
3. Standard Additional Form1

StringGrid, Memo Button ( . 14).

. 14.  (  2)
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4. 
StringGrid1 :

FixedCols  –  0,
FixedRows  – 0,
ColCount     – 7,
RowCount     – 1.

StringGrid1 , 
 1  7 .

5. StringGrid1
Options. 

. goEditing True.
6. Memo1 Lines

. , , String list editor
'Memo1'.

7. Button1 Caption
 ' '.

8. Button1
OnClick:

procedure TForm1.Button1Click(Sender: TObject);
const
  n = 7;
var
  a: array [1..n] of integer;
  i, sum, kol: integer;
begin
  for i:= 1 to n do
    a[i] := StrToInt(StringGrid1.Cells[i-1,0]);
  sum:=0;
  kol:=0;
  for i:= 1 to n do
    if a[i] mod 2=0 then
      begin
        sum:=sum+a[i];
        kol:=kol+1;
      end;
  Memo1.Clear;
  Memo1.Lines.Add('  = '
                  +IntToStr(sum));
  Memo1.Lines.Add('  = '
                  +IntToStr(kol));
end;
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9.  File|Save All 
,  F9.

6
: .

.

1. 
 Object Pascal 

. 
: StringGrid  Additional, Memo  Button

Standard  Delphi 
.

2. 
 Delphi 

 Object Pascal . 
.

3. 

 ( )   , 
- . , 

  , 
.

for, 
 ( ), ,

 –  ( ).

4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .

:
– ;
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– ;
–  ( ) 

;
– ;
– .

 1.
: (5,5), . 

.
:

1. .
2.  Delphi.
3. Standard Additional Form1

StringGrid Button ( . 15).

4. 
StringGrid1 :

FixedCols –  0,
FixedRows  – 0,
ColCount     – 5,
RowCount     – 5.

StringGrid1 , 
 5  5 .

5. 
StringGrid2 :

. 15.  (  1)
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FixedCols –  0,
FixedRows  – 0,
ColCount    – 5,
RowCount    – 1.

StringGrid2 , 
 1  5 .

6. 
Options. .

goEditing True.
7. Button1 Button2

Caption : ' '  ' ' .
8.  ' ' 
OnClick:

procedure TForm1.Button1Click(Sender: TObject);
var
  a: array [1..5,1..5] of real;
  b: array [1..5] of real;
  i, j: integer;
begin
  for i:= 1 to 5 do
    for j:= 1 to 5 do
      a[i,j]:= StrToFloat(StringGrid1.Cells[j-1,i-1]);
  for j:= 1 to 5 do
    begin
      b[j]:= a[1,j];
      for i:=1 to 5 do
        if b[j]>a[i,j] then
          b[j]:= a[i,j];
    end;
  for i:= 1 to 5 do
    StringGrid2.Cells[i-1,0]:=FloatToStr(b[i]);
end;

9.  ' '.

:

procedure TForm1.Button2Click(Sender: TObject);
var
  i: Integer;
begin
  for  i:= 1  to 5 do
    StringGrid2.Cells[i-1,0] := ' ';
end;
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10.  File|Save All
,  F9.

 2.
: (3,4), . , 

.
:

1. .
2.  Delphi.
3. Standard Additional Form1

StringGrid, Memo Button ( . 16).

4.
StringGrid1 :

FixedCols  –  0,
FixedRows   – 0,
ColCount      – 4,
RowCount      – 3.

StringGrid1 , 
 3  4 .

5. StringGrid1
Options. . 

goEditing True.

. 16.  (  2)
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6. Memo1 Lines
. , , String list editor

 'Memo1'.
7. Button1 Caption

 ' '.
8. Button1

OnClick:

procedure TForm1.Button1Click(Sender: TObject);
var
  a: array [1..3,1..4] of real;
  min: real;
  i, j, k: integer;
begin
  for i:= 1 to 3 do
    for j:= 1 to 4 do
      a[i,j]:= StrToFloat(StringGrid1.Cells[j-1,i-1]);
  Memo1.Lines.Clear;
  for i:= 1 to 3 do
    begin
      k:=0;
      for j:= 1 to 4 do
        if a[i,j]>0 then
          k:=k+1;
        if k=4 then
          Memo1.Lines.Add('n='+IntToStr(i));
    end;
end;

9.  File|Save All 
,  F9.

7
: .

.
1. 

, , 
 Object Pascal. 

: Label, Edit, Memo  Button
Standard  Delphi 

.
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2. 
 Delphi 

 Object Pascal . 
.

3. 

 – . 
, 

, . 
.

, , 
, , , .

, 
; 

, . 
, 

.
:

procedure < >(< >);

, var,  
.

:

>(< >);

4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .
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:
– ;
– ;
–  ( ) 

;
– ;
– .

.
:

0u,tu
0u,tsinu

t,uf

,a,cosf1a,cossinfa,cosfa,sinfz 22

 = /18, a = -2.1

:
1. .
2.  Delphi.
3. Standard Additional Form1

Label, Edit, Memo
Button ( . 17).

4. Label1, Label2 Label3
Caption  ' ', 'alpha ='  '  =' .

5. Edit1 Edit2
Text .

6. Memo1 Lines
. , , String list editor

 'Memo1'.

. 17.  ( )
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7. Button1 Caption
'.

8. u
f(u,t). FUT. : 

 – u, t  – f. , 
:

procedure FUT(u, t: real; var f: real);

, 
:

procedure FUT(u, t: real; var f: real);
begin
  if u>0 then
    f:= u+sin(t);
  if u<=0 then
    f:= u+t;
end;

, . 
 (F12) implementation

.
9. , 

OnClick Button1. 
implementation :

implementation

{$R *.DFM}
procedure FUT(u, t: real; var f: real);

begin
  if u>0 then
    f:= u+sin(t);
  if u<=0 then
    f:= u+t;
end;

procedure TForm1.Button1Click(Sender: TObject);
var
  alpha, a, z, f1, f2, f3, f4: real;
begin
  alpha:= StrToFloat(Edit1.Text);
  a:= StrToFloat(Edit2.Text);
  fut(sin(alpha), a, f1);
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  fut(cos(alpha), a, f2);
  fut(sin(alpha)-cos(alpha), sqr(a)-1, f3);
  fut(cos(alpha), sqr(a), f4);
  z:= f1+f2+f3+f4;
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('z = '+FloatToStr(z))
end;

10.  File|Save All
,  F9.

8
: 

.

1. 
, , 

 Object Pascal. 
: Label, Edit, Memo, StringGrid  Button

Standard Additional
Delphi .

2. 

 Delphi 
 Object Pascal . 

.

3. 

, .
, 

) . 
, :

function < >(< >):<
                                                 >;

, 
result , 

. , .
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:

> (<  >),

.

4. 
4.1.  1.
4.2. .
4.3. :

– ;
–  Object Pascal.

4.4. .

, .
4.5. .

:
– ;
– ;
–  ( ) 

;
– ;
– .

.
:

8

2i

2
i

i2
5

1i

2
i

i2 aysinaxsinW ,

 x = 0.78, y = 1.87, ai = (1.25, 0.56, 8.9, 0.23, 0.12, 5.3, 8.96, 3.25).

:
1. .
2.  Delphi.
3. Standard Additional Form1

Label, Edit, 
StringGrid, Memo Button ( . 18).
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4. 
StringGrid1 :

FixedCols – 0,
FixedRows – 0,
ColCount    – 8,
RowCount    – 1

StringGrid1 , 
 1  8 .

5. StringGrid1
Options. . 

goEditing True.
6. Label1, Label2, Label3 Label4

Caption  ' ', '  a', 'x ='  'y =' .
7. Edit1 Edit2

Text .
8. Memo1 Lines

. , , String list editor
 'Memo1'.

9. Button1 Caption
'.

10. w  
m

ni

2
i

i2 czsin , z

. 18. 
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x,   – y, c
a. , 

 8 . 
:

Const
  n = 8;
type
  mas = array [1..n] of real;

proiz.    – n,
m, z, c. , :

function proiz(n, m: integer; z: real; c: mas ):real;

, 
:

Const
  n = 8;
type
  mas = array [1..n] of real;
function proiz(n, m: integer; z: real; c: mas ):real;
var
  i: integer;
begin
  result:= 1;
  for i:= n to m do
    result:= result*sqr(sqr(sin(power(z,i)))-c[i]);
end;

, . 
 (F12) implementation

.
11. , , 

OnClick Button1. 
implementation :

implementation
{$R *.DFM}
Const
  n = 8;
type
  mas = array [1..n] of real;

function proiz(n, m:integer;z:real;c:mas ):real;
var
  i: integer;
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begin
  result:= 1;
  for i:=n to m do
    result:=result*sqr(sqr(sin(power(z,i)))-c[i]);
end;

procedure TForm1.Button1Click(Sender: TObject);
var
  x, y, w: real;
  i: integer;
  a: mas;
begin
  x := StrToFloat(Edit1.Text);
  y := StrToFloat(Edit2.Text);
  for i := 1 to n do
    a[i] := StrToFloat(StringGrid1.Cells[i-1,0]);
  w:= proiz(1,5,x,a)+proiz(2,8,y,a);
  Memo1.Clear;
  Memo1.Lines.Add(' :');
  Memo1.Lines.Add('w = '+FloatToStr(w))
end;

12.  File|Save All
,  F9.

: power, 
Math, 

, 
Uses.

9
: .

.

1. 
, , 

 Object Pascal .
: Label, Edit, RadioGroup

 Button Standard Chart CheckListBox
TeeChart  Additional

 Delphi .

2. 
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 Delphi 
 Object Pascal . 

.

3. 
3.1.  1.
3.2. .
3.3. :

– ;
–  Object Pascal.

3.4. .

, .
3.5. .

:
– ;
– ;
–  ( ) 

;
– ;
– .

.
y=sin(x) ,b].

:
1. .
2.  Delphi.
3. Additional

CheckListBox1,  TeeChart - Chart. 
Standard Label,

Edit, RadioGroup Button ( . 19).
4. Label1, Label2, Label3 Caption

: 'A =', 'B ='  'N =' .
5. Edit1, Edit2 Edit3

Text .
6. Button1 Caption

'.
7. Chart1, 
Edit Chrt… . . 

Chart,   –
Series.

8. dd. , 
 – Line.
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9. Title , , 
 – y = sin(x).

10. Legend Legend Style
Series Names.

11. Titles
TChart

.
12.  ( Close).
13. Chart1

View3D false.
14. CheckListBox1

Items, 
, , String List Editor :
y = sin(x)

15. RadioGroup1 Items
:

16. RadioGroup1 :
Caption      – ' '
ItemIndex – 0

17. implementation
{$R*.dfm} :

. 19. 
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function f1(a: real):real;
begin
  result:= sin(a);
end;

18. OnClick Button1:
procedure TForm1.Button1Click(Sender: TObject);
var
  x, a, b, h: real;
  i, N: integer;
begin
  CheckListBox1.Checked[0] := true;
  Series1.Clear;
  a:=StrToFloat(Edit1.Text);
  b:=StrToFloat(Edit2.Text);
  N:=StrToInt(Edit3.Text);
  h:= (b-a)/N;
  for i:=0 to N do
    begin
      x:= a+h*i;
      Series1.AddXY(x,f1(x), ' ', clRed);
    end;
end;

19. OnClick CheckListBox1:
procedure TForm1.CheckListBox1Click(Sender: TObject);
begin
  if CheckListBox1.Checked[0] then
    Series1.Active := true
  else
    Series1.Active := false;
end;

20. OnClick RadioGroup1:
procedure TForm1.RadioGroup1Click(Sender: TObject);
begin
  case RadioGroup1.ItemIndex of
    0: Chart1.View3D := false;
    1: Chart1.View3D := true;
  end;
end;

21. .
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2
: 

. .
x y z

1

z
1arctgcosb

2
zy

x)yx(sin1a 2
y2 0,96 -0,4 3

2 3 2zcosyx y1lnarctgxbyxea 1,4 2 0,53

3

x3
zsin

y4
xcosb

2
ztg1a

y
2

0,3 0,7 3

4
3.1xcos1b

yx

zcos4.3a 3
5 y

1,7 6 0,85

5
3

zcos
1x

x 2ebyx2a
7 2 0,52

6

y
1x

)z(arctgb)3y(cosya 2x3 -3 3,8 1,27

7
3
1tg

2
zln

3 6,1100by5,0x75,0a

4 -2,7 1,6

8 xcos2

3

1y1y 2

zx1b
6,1z1

exa
0,83 5 1,49

9

3 ztg

xcos

2 2
e

6,1y1
b

zsin2
y

)2ycos(1a
0,64 2,18 0,85

10
x2yx

3 3

)1ztg(eb
xln1
yx8

a
1,5 6 0,36

11
x2yx

xy

ezsin1
yx

b
6,3e
)z3(2a

5,7 2 0,74

12
zsin

1

z2

3
2)1x(b

)ee(y
x591,2a

1,16 3 0,82

13 )tgzz(sinyxb1xya 24 3 5 3 0,74

14 32)(arcsin6,3/cos xzbyarctgtgza 7 4,12 0,39
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15 32 yxybxcos)arctgz(sina z 0,79 3 1,85

16
1z

3

5,2

exarctgb
1z
zxy

xa
1,14 13 1,73

17

y
xarctgsinb

z
xza yx, 2

3
1450 2,6 1 9

18
zarctgytgxb

1y
yzcosa 5 2

43 2 0,17 1,8

19 6,3yx3 yx5,0b3yzlga 2,7 7 1,4

20
3

1arcsinyarccossinb
ze3,2

2lnx15,8a x

3 4,2 0,82 5

21
20

zcossinb
1y
1xea 3

z 2,75 1,12 -6

22
3z

2

5 2
22

yxe
)yxln(2b

z

ylg
xsina 2

0,42 1,12 -2

23 xxzzbyxtga cosarcsin 343 2233 1,37 0,13 3

24 yzcosxb
4z

xarctgy
zcosy

xlga 2
3

2 1,53 0,72

25
3

3
x43

yarcsin

zcosx
bey-xlna

1,4 0,7 0,12

26
4

y4
2 yxb

zsin
exy

ctgytgxa
0,83 0,18 0,64

27

4ycos
xlnzctg

bz)sin(y-ea
2

ycos 43 -2 0,52 0,96

28

6.3zarcsin
yx

b
tgz
lgy

ycos
xa

3

3 3

3 4 0,75 0,15

29 zarctgebz)cos(y-yctga zyy4 33 0,2 0,95 0,12

30

xsinyz
exlnb)1y(ctga

3

zy7
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3
: 

. .

1

,k

mk,km3k5cos
mk1,km3k5sin

j
3

k = -0,25
m = 0,83

2

,xaln
1x2a,3)xacos(

1x0a,axsin
z

2 x = 0,5
a = 0,18

3

,xycos
,yxsint

2 x = 0,76
y = 1,12

4

)pk(

7p51k0pksin
l

k

23 k = 0,12
p = 2

5

,cacos
2c)b,max(a,,ba

t 2

a = 4
b = 2,5
c = 3,12

6

,tgyx
0yx,xcosyx
0yx,xsinyx

c
2

2

22 x = 0,51
y = 1,34

7

,axcos
-a,axsinz 2

2 a = 3
x = 0,12

8 )excos,bln,bxamin(g 3 b22 x = 0,6 , a = 7
b = 4,2

9

,xsina
1)x,max(a5,xcost 2

22 a = -2,15
x = 0,94

10

,0
,x3a

0x)min(a,,axsin
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2 a = 8
x = 0,06

11
)b,amin(

)b,amin(c,b,amaxk
2 a = 2, b = -4,32

c = 3,12
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12

,pk
64,plnctgk

3,pk
l

23

2

23 33 k = 6
p = 1,27

13

,k
m3k,km3k5cos

9)m,kmax(,km3k5sin
j

3

3

2 k = 0,64
m = 2,41

14
0x,y,xmin
0<x,y,xmax

z
x = 3,86
y = -7,72

15
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yx,yxarctg
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2
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16

,yx

-0x,
yx
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b

32
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17 32 xcos,yx),y,xmin(maxk x = 0,52, y = 4,13

18

,e
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3,y

W
y

a = 9
y = -4,31
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25

,axln
0x)min(a,7x)max(a,,x/asin

z 2

2 x = 4
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26

,10
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y = -3,1

27
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4
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. .
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yxP

3
1

5

2k

5
2

2
x = 4
y = 0,2
z = 0,07

21 4

1t

2t 2!t!t xxxlnS
x = 0,5

22 7

3i
22

i

xsini
)!1i(xS

x = 0,8

23 6

3t
2

t

tylny
xtlg!t

)1(P
x = 0,4
y = 7

24 5

1i

22i xsin!ixcosx10S
x = 0,8

25 5

3i

1ii!i !iyxS
x = 0,9
y = 2,1

26 8

1i

i32)!1i( xcosxiS
x = 0,83

27 9

2i
2

3

ytgx
!iiP

x = 1,2
y = 0,2

28 5

2k

k
k

!kkln
!kxkS

x = 0,5

29 4

2i
2

i

i
)!1i(e)!1i(S

30
a

5

1t

t

e)!1t(
aln)!1t(aP

 = 3,2
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5
: 

4

1 10 integer 

2 11 real

3 12 char 
4 10 real 
5 11 integer 

6 9 real
, 

7 11 char

8 9 integer  3
9 12 integer

10 14 real 
11 13 integer

12 10 real

13 14 real

14 11 integer , 

15 12 real 

16 10 real

17 13 integer

18 14 real 

19 5  6 real  X(5) 
Y(6)

20 8  8 integer , 
A(8)  B(8). 
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21 10 real
  

22 9 real

23 12 integer 
,  7

24 14 integer
,  4<Xi 13

25 15 integer
,  – 

26 10 real ’
, 

27 9 real , 

28 12 char  “ ”,  

29 10 integer

30 12 real
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6
: 

5

1  [3  3] integer   

2  [5  5] char  I  IV 
3  [5  3] real   

4  [3  4]
B [3  4]

integer , 
ij=aij+bij

5  [5  3] real ’

6  [2  4]
B [2  4]

real ,

7  [4  3] integer 

8  [4  4] integer ’

9  [2  3] integer  I  II 
10  [3  3] real  max  II 

 min  III 
11  [2  4] char  max  min 
12  [3  4] real  II  IV

13  [4  4] real  max 
min 

14  [5  2] integer  min 

15  [6  3] integer  max
16  [3  3] real

17  [2  3]
B [2  3]

integer

18  [4  5] integer 
19  [2  3] real

20  [3  2] real
21  [3  3] integer 
22  [5  2] char  min
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23  [2  3] real

24  [3  3] integer  min 
25  [4  3] real   

 max
26  [2  4] integer 
27  [2  4] real  II  IV 
28  [3  3] integer  min 
29  [3  5] real

30  [4  3] char  “Z”
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7 8
: 

 ( . 7)  ( . 8)
. 

. . 8 – 
.

1

,tu
0t0u,tut)f(u,

),)ba(,)ba((f

)b,1a(f)b,a(f)b,a(fz

2

22

22

222 a=2,5
b=-7,3

2

),cos(u
0t)max(u,),tsin(ut)f(u,

),)a(,)a((f

)a),1(sin(f)b,(cosf)a,(sinfz

2

2

22

222 =0,18
a=-2,1
b=1,25

3

,5t2u
4ttu,t6ut)f(u,

),)ba(x,)ba(y(f

)b,1a(f)b,a(f)y,x(fz

2

2

22

222 a=3,11
b=0,02
x=2,31
y=4,2

4

zxyzxyzxy
ybybbyxaxaaxu

109210

21092102109210

...
...... a=0,25, b=1,5

x=0,831, y=1
z=0,791

5 5

2i

i10i
10

1i

i10i zyxyxu
x=1,25, y=0,78
z=0,791

6

c,b,b,amaxmin
cb,a,cmin

c,b,amin
c,b,amint 22

2

2

a=0,25
b=1,31, c=-7.21

7
bc,b,amax

c,b,amax
c,b,c,b,aminmaxt 22

2

2 a=0,28
b=2,35, c=-3,51

8 8

2i

2i2
10

1i

2i2 1ysin1xsinW
x=0,78
y=1,87

9 7

3i

i10i
10

1i

i10i xyyyxsinW
x=0,591
y=0,35

10

b+aab,min=V
,ba,min=U,14.3,VUminZ 2 a=3,581

b=-7,53
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11

b-c,bb,-amax=V

,cb,a,max=U,1V,U,31.7maxZ
2

2 a=7,31
b=8,72
c=-3,591

12
5.1c,bamax1

cb,amaxba,amaxZ
a=-0,5
b=1,31
c=0,781

13 yyxsignysignxsignZ x=-1,5
y=3,81

14 8

3i
i

10

5i
i

10

1i
i xxxZ

xi=(3, 2, 5, 7, 8, 1,
7, 9, 4, 6)

15 5

1i

2
i

9

2i
i

9

5i
i

10

1i

2
i xxxxZ

xi=(7, 2, 1, 5, 0, 3,
2, 6, 9, 8)

16 !mn!m!nU n=5,  m=7
17 7

3i
i

n

1i
i y

n
1y

1n
1U

n=10
yi=(1, 5, 3, 2, 7, 8,
4, 6, 0, 9)

18
!jn!j

!nC,CCCU j
n

3
12

2
7

3
10

19
!jn!j

!nC,baCU j
n

8

1j

jj9j
9

a=1,581
b=0,875

20
30

1isina,aaaat
2

i

30

15i
i

30

10i
i

30

5i
i

30

1i
i

21

30
1icosy,

30
1isinx

,yymaxxxmaxt

2

i

2

i

2
kii

2
kii

i=1..10
k=7

22

,u

tu,ut

0)tt,min(u0u),tsin(u

t)f(u,

)ab,ba(f)b,a(f)b,a(fz

2

3 22

32 a=0,65
b=2,15

23 10

1i

i
i

2 apaP),1a(P)a(PW
a=0,721
pi=(1, 3, 5, 7, 0, 4,
0, 1, 2, 0)
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24

3y,
yx

)yln),xmax(sin(min

)1y(,xmax)y,xmin(
V

2
2

3 522 x=0,951
y=2,7

25

12
1iq,

i
xqxQ

),5x(Q)x(QW
2

i

12

1i

i

x=0,581

26

)iln(y,
30

1ix

,yyminxxmint

4
i

2

i

2
iki

2
kii

xi=(3, 2, 5, 2, 0, 3,
2, 6, 9, 5)
k=3

27

),z,y,xmin(
zyx),z,y,xmax(

)z,y,x(m

,)c,b,a(m

e,c,
2

camccos,ab,amT 1b2322 a=3,61
b=0,82
c=0,65

28

1i
30y,

30
1ix

,yxminyyminxxmint

2i

2

i

2
iii

2
iki

2
kii

i=1..15
k=5

29
30

1ilga,aaaat
2

i

17

1i
i

20

2i
i

10

5i
i

12

3i
i

30 5

1i

2
i

9

2i
i

8

2i
i

10

1i

2
i xx4x1xZ

xi=(5, 7, 5, 9, 3, 3,
2, 6, 9, 4)
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9
: 

 F(x)  [A,B]  i=0,1,2…M.
.

1 10x2 0 20 10
2 1x 0,1 1 17
3 )xcos()xsin( 0 2 12
4 xln 0,01 1 10
5 xe 0,02 1,5 15
6 xe1 0,1 1,1 10
7 x2sinxsin 0 2 9
8 x3cosxcos 0 2 12
9

32 x
1

x
1

x
11 1 14 13

10 1x3 -1 1 6
11 xx

3
1

2
1 0 21 7

12
x

1ln 0,7 0,5 9

13 x 100 300 100
14 3 x 100 200 10
15 xarcsin -1 1 15
16 xarccos 0 1 12
17 xsin)1( x 1 10 9
18 x2 1 11 9
19 tgx 0 /2 8
20 ctgx - /4 /4 8
21 x -3 3 30
22 xcosxsin 0 2 8
23 3 xsin 0 1 15
24 4x2 -5 5 9
25 xsinx 0 20
26 tgxxsin 2 5
27 xarccosxcos 0 1 10
28 1x2 -10 10 15
29 x2x 1 5 7
30 xxsin2 0 5 12
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1. . , 6- .:
. . – .:  « », 2002. – 624 .
2. . 

, 2005. – 18 . ( . ) / :
URL: http // www.software-testing.ru/files/se/3-10-software_engineering_quality.pdf.
– . .

3. . : . – 2-
. . . – .:  « »: , 2007. – 207 .

4. 
 “ ”   2 

 6.050101/ .:  . , . , . , – -
.: , 2011.– 79 .

5. 
»  6.050103

.  II / .: . , . ,
. , . . – .:  «

», 2013.– 60 .
6. . : 

. – .: « », 2005. – 161 .
7. . . – .: ,

2008. – 416 .
8. . Delphi.  / . .  –

.: « », 2005. 216 .
9. .  Delphi. –
.: , 2005. – 560 .
10. .  Delphi – 3- ., . . – .: -

, 2011. – 688 .
11. Delphi 6. :  47 .   / . ,

. , .  , . .: 
    », 2013. – 273 .
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