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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 1
ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ (Borland Pascal 7.0.ɢ Borland ɋ++)

Цɟɥɶ ɪɚɛɨɬɵ:  ɂɡɭɱɟɧɢɟ ɫɩɨɫɨɛɨɜ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɹɡɵɤɚ. Ɂɧɚɤɨɦɫɬɜɨ ɫ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɧɨɣ ɫɪɟɞɨɣ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦ Borland Pascal 7.0.ɢ Borland ɋ++

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 2-3]

Ɂɚɞɚɧɢɟ
ȼ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫɪɟɞɚɯ Borland Pascal 7.0.ɢ Borland ɋ++ ɩɨɞɝɨɬɨɜɢɬɶ
ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɩɪɨɝɪɚɦɦɵ. ɂɡɭɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞ ɩɨ ɨɬɥɚɞɤɟ ɩɪɨ-
ɝɪɚɦɦ.

ɉɪɨɝɪɚɦɦɚ 1
program Example;
uses Crt;
var i: Integer;
    s1, s2: String;
begin
 ClrScr;
 Writeln('ȼɜɟɞɢɬɟ ɫɬɪɨɤɭ ɫɢɦɜɨɥɨɜ');
 Readln(s1);
 s2:='';
for  i:=Length(s1)downto 1 do s2:=s2+s1[i];
 Writeln('Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɫɬɪɨɤɚ: ', s2);

end.

ɉɪɨɝɪɚɦɦɚ 2
#include <iostream.h>
#include <conio.h>
void main()
{
 clrscr();
int  i=1, j=1, k=1;
 cout << (++i || ++j && ++k) << i << j << k;
 for  (double x=0, p=1; x<5; p* = ++x);
 cout << '\n' << p;
}

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ

Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 .  ȼ ɧɟɦ ɧɟ-
ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:

1. ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
2. ɐɟɥɶ ɪɚɛɨɬɵ
3. ɉɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɟɧɢɟ ɪɚɛɨɬɵ ɜ ɷɬɢɯ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫɪɟɞɚɯ.



5

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 2
ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ (Borland Delphi (Ⱦɟɥɶɮɢ))

ɈɈɋɋɇɇɈɈȼȼЫЫ ɊɊȺȺȻȻɈɈɌɌЫЫ ȼȼ ɋɋɊɊȿȿȾȾȿȿ BBOORRLLAANNDD DDEELL PPHHII

ÆÆ Ɉɛɳɢɟ ɭɤɚɡɚɧɢɹ

Ʌɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɜ ɫɪɟɞɟ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɹ Borland Delphi ɥɸɛɨɣ ɜɟɪɫɢɢ.

�� Цɟɥɶ ɪɚɛɨɬɵ

ɂɡɭɱɟɧɢɟ ɨɫɧɨɜ ɪɚɛɨɬɵ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬ-
ɤɢ ɩɪɨɝɪɚɦɦ Borland Delphi.

¥¥ Ɂɚɞɚɧɢɟ
ȼɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ.

Уɩɪаɠнɟниɟ 1
ɋɨɡɞɚɧɢɟ ɩɪɨɫɬɟɣɲɟɝɨ Windows-ɩɪɢɥɨɠɟɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɡɚɝɨɥɨɜɤɨɦ ɨɤɧɚ ɢ ɰɜɟɬɨɦ
ɮɨɪɦɵ
1. ɋɨɡɞɚɬɶ ɩɚɩɤɭ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ.
2. Ɂɚɩɭɫɬɢɬɶ Delphi.
3. ɂɡɦɟɧɢɬɶ ɡɚɝɨɥɨɜɨɤ ɨɤɧɚ ɮɨɪɦɵ ɫ Form1 ɧɚ ɉɪɢɜɟɬ: ɜ ɨɤɧɟ ɢɧɫɩɟɤɬɨɪɚ ɨɛɴɟɤɬɨɜ
(Object Inspector) ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ ɫɜɨɣɫɬɜɚ Caption ɡɧɚɱɟɧɢɟ ɉɪɢɜɟɬ
4. ɂɡɦɟɧɢɬɶ ɰɜɟɬ ɮɨɪɦɵ ɫɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɚ ɞɪɭɝɨɣ: ɜ ɨɤɧɟ ɢɧɫɩɟɤɬɨɪɚ ɨɛɴɟɤɬɨɜ
ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ ɫɜɨɣɫɬɜɚ Color ɡɧɚɱɟɧɢɟ clAqua.
5. ȼɵɩɨɥɧɢɬɶ ɩɪɢɥɨɠɟɧɢɟ:

5.1. Ɂɚɩɭɫɬɢɬɶ ɩɪɢɥɨɠɟɧɢɟ — ɦɟɧɸ Run, Run ɢɥɢ F9 ɢɥɢ ɤɧɨɩɤɚ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧ-

ɬɨɜ.

5.2. ɂɡɦɟɧɢɬɶ ɪɚɡɦɟɪɵ ɨɤɧɚ.
5.3. ɉɨɷɤɫɩɟɪɢɦɟɧɬɢɪɨɜɚɬɶ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɤɧɨɩɤɚɦɢ ɦɢɧɢɦɢɡɚɰɢɢ ɢ ɦɚɤɫɢɦɢɡɚɰɢɢ
ɨɤɧɚ.
5.4 Ɂɚɤɨɧɱɢɬɶ ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɹ, ɡɚɤɪɵɜ ɟɝɨ ɨɤɧɨ.
6. ɋɨɯɪɚɧɢɬɶ ɮɨɪɦɭ ɢ ɩɪɨɟɤɬ ɧɚ ɞɢɫɤɟ: Ɇɟɧɸ File, Save All, ɭɫɬɚɧɨɜɢɬɶ ɫɜɨɸ ɩɚɩɤɭ,
ɫɨɡɞɚɬɶ ɧɨɜɭɸ ɩɚɩɤɭ (ɫ ɢɦɟɧɟɦ 1), ɨɬɤɪɵɬɶ ɟɟ, ɜɜɟɫɬɢ ɢɦɹ ɩɪɨɟɤɬɚ.

Уɩɪаɠнɟниɟ 2
ɋɨɡɞɚɧɢɟ Windows-ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɬɟɤɫɬ "Ɇɨɹ ɩɟɪɜɚɹ ɩɪɨɝɪɚɦɦɚ!" ɢ
ɤɧɨɩɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪ ɲɪɢɮɬɚ ɢ ɞɜɢɝɚɬɶ ɬɟɤɫɬ
1. ɉɨɦɟɫɬɢɬɶ ɨɛɴɟɤɬ Label ɜ ɨɤɧɨ ɮɨɪɦɵ Form1.
2. ɉɟɪɟɦɟɫɬɢɬɶ ɨɛɴɟɤɬ Label1 ɧɚ ɠɟɥɚɟɦɨɟ ɦɟɫɬɨ ɜ ɮɨɪɦɟ.
3. ɂɡɦɟɧɢɬɶ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ Label1: ȼ ɨɤɧɟ ɢɧɫɩɟɤɬɨɪɚ ɨɛɴɟɤɬɨɜ (Object Inspector)
ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ:
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Ɉɛɴɟɤɬ ɋɜɨɣɫɬɜɨ Ɂɧɚɱɟɧɢɟ
  Label1  Caption Ɇɨɹ ɩɟɪɜɚɹ ɩɪɨɝɪɚɦɦɚ!

 Font 12 p., ɤɪɚɫɧɵɣ
    Alignment taCenter
    Color ɠɟɥɬɵɣ (Yellow)
    AutoSize False

4. ȼɵɩɨɥɧɢɬɶ ɩɪɢɥɨɠɟɧɢɟ: ɦɟɧɸ Run, Run ɢɥɢ F9.
5. ɋɨɯɪɚɧɢɬɶ ɮɨɪɦɭ ɢ ɩɪɨɟɤɬ ɧɚ ɞɢɫɤɟ: Ɇɟɧɸ File, Save All, ɭɫɬɚɧɨɜɢɬɶ ɫɜɨɸ ɩɚɩɤɭ,
ɜɜɟɫɬɢ ɢɦɹ ɉɪɢɥɨɠɟɧɢɟ2.
6. ɉɨɦɟɫɬɢɬɶ ɨɛɴɟɤɬ Button (ɤɨɦɚɧɞɧɚɹ ɤɧɨɩɤɚ) ɜ ɨɤɧɨ Form1. Ɉɧ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɨɥɭɱɢɬ
ɢɦɹ Button1. ɂɡɦɟɧɢɬɶ ɟɝɨ ɪɚɡɦɟɪɵ.

7. ɍɫɬɚɧɨɜɢɬɶ ɫɜɨɣɫɬɜɨ Caption ɨɛɴɟɤɬɚ Button1 ɜ ɡɧɚɱɟɧɢɟ "ɍɜɟɥɢɱɟɧɢɟ".
8. ɇɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɫɨɛɵɬɢɹ Click  ɧɚ ɨɛɴɟɤɬɟ Button1:   Ⱦɜɚ ɪɚɡɚ ɳɟɥɤɧɭɬɶ ɩɨ ɨɛɴɟɤɬɭ
Button1 ɜ ɮɨɪɦɟ. Ɇɟɠɞɭ ɫɥɨɜɚɦɢ Begin  ɢ End ɧɚɩɢɫɚɬɶ ɫɥɟɞɭɸɳɢɣ ɤɨɞ:

Label1.Font.Size :=  Label1.Font.Size + 2;
9. ȼɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ. Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ
ɫ ɧɚɞɩɢɫɶɸ "ɍɜɟɥɢɱɟɧɢɟ".
10.ɋɨɯɪɚɧɢɬɶ ɮɨɪɦɭ ɢ ɩɪɨɟɤɬ ɧɚ ɞɢɫɤɟ:  Ɇɟɧɸ File, Save.
11.ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ "ɤɨɦɚɧɞɧɚɹ ɤɧɨɩɤɚ" ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɚ ɲɪɢɮɬɚ ɜ ɬɟɤɫɬɟ.
12. ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ "ɤɨɦɚɧɞɧɚɹ ɤɧɨɩɤɚ" ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɜɢɝɚɬɶ ɬɟɤɫɬ. Ʉɨɞ:

 Label1.Left :=  Label1.Left + 10;
 Label1.Top  :=  Label1.Top  + 10;

13.ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ "ɤɨɦɚɧɞɧɚɹ ɤɧɨɩɤɚ" ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ  ɫɞɟɥɚɬɶ ɬɟɤɫɬ ɧɟɜɢɞɢɦɵɦ.

Ʉɨɞ:

Label1.visible :=  false;

14.ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ "ɤɨɦɚɧɞɧɚɹ ɤɧɨɩɤɚ" ɞɥɹ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. Ʉɨɞ:

Close;

15.ɋɨɯɪɚɧɢɬɶ ɮɨɪɦɭ ɢ ɩɪɨɟɤɬ.
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Уɩɪаɠнɟниɟ 3
ɋɨɡɞɚɧɢɟ Windows-ɩɪɢɥɨɠɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɩɪɢ ɳɟɥɱɤɟ ɧɚ ɪɚɞɢɨ-ɤɧɨɩɤɟ ɫ ɧɚɡɜɚɧɢɟɦ
ɰɜɟɬɚ ɧɚ ɫɜɟɬɨɮɨɪɟ ɡɚɝɨɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɰɜɟɬ
1. ɉɨɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬɵ Label, Panel, GroupBox, RadioButton (ɫɬɪɚɧɢɰɚ Standard) ɜ
ɮɨɪɦɭ.
2. ɍɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɹ ɂɧɫɩɟɤɬɨɪ ɨɛɴɟɤɬɨɜ:

Label1
Panel1,2,3
GroupBox1
RadioButton1
RadioButton2
RadioButton3

Caption
Caption
Caption
Caption
Caption
Caption

ɋɜɟɬɨɮɨɪ
ɐɜɟɬ
Ʉɪɚɫɧɵɣ
ɀɟɥɬɵɣ
Ɂɟɥɟɧɵɣ

3. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɩɪɨɰɟɞɭɪɵ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɹ Click  (ɳɟɥɱɨɤ ɦɵɲɢ)  ɧɚ ɨɛɴɟɤɬɟ
RadioButton1:

procedure TForm1.RadioButton1Click(Sender: TObject);
begin
 Panel1.Color := clRed;
 Panel2.Color := clWhite;
 Panel3.Color := clWhite;
end;

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɡɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɩɪɨɰɟɞɭɪ:
TForm1.RadioButton2Click

ɢ
TForm1.RadioButton3Click

4. Ⱦɨɛɚɜɢɬɶ ɩɟɱɚɬɶ ɢɧɮɨɪɦɚɰɢɢ "ɋɬɨɣɬɟ", "ȼɧɢɦɚɧɢɟ", "ɂɞɢɬɟ" ɧɚ ɩɚɧɟɥɢ ɫ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɢɝɧɚɥɨɦ ɛɟɥɵɦ ɰɜɟɬɨɦ ɲɪɢɮɬɚ ɠɢɪɧɵɦ ɧɚɱɟɪɬɚɧɢɟɦ 12ɩ.

Уɩɪаɠнɟниɟ 4
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ɋɨɡɞɚɧɢɟ Windows-ɩɪɢɥɨɠɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɸɬ ɰɢɮɪɨɜɵɟ ɱɚɫɵ ɫ ɪɚɡɧɨɣ ɫɤɨ-

ɪɨɫɬɶɸ

1. ɉɨɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬɵ Label (ɜɤɥɚɞɤɚ Standard) ɢ Timer (System) ɜ ɮɨɪɦɭ Form1.

2. ɍɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ
Ɉɛɴɟɤɬ ɋɜɨɣɫɬɜɨ Ɂɧɚɱɟɧɢɟ

 Form1
 Label1
 Label1
 Label1
 Label1

Name
Caption
Color
Font.Size
Font.Color

Clock
00:00:00
clYellow
24
Ʉɪɚɫɧɵɣ

3. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɨɛɧɨɜɥɟɧɢɹ ɜɪɟɦɟɧɢ ɞɥɹ ɩɪɨɰɟɞɭɪɵ TClock.Timer1Timer:
Label1.Caption := TimeToStr(Time);

4. Ⱦɨɛɚɜɥɟɧɢɟ ɤɧɨɩɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɧɨɜɥɟɧɢɹ ɜɪɟɦɟɧɢ.
4.1. Ⱦɨɛɚɜɢɬɶ ɜ ɮɨɪɦɭ ɤɨɦɩɨɧɟɧɬɵ GroupBox ɢ RadioButton:
4.2. ɍɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ:

GroupBox1 Caption ɋɤɨɪɨɫɬɶ
RadioButton1          Caption Ɇɟɞɥɟɧɧɨ
RadioButton2 Caption ɍɦɟɪɟɧɧɨ
RadioButton3 Caption Ȼɵɫɬɪɨ

4.3. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɩɪɨɰɟɞɭɪɵ TForm1.RadioButton3Click:
Timer1.Interval := 1000;

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɡɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɩɪɨɰɟɞɭɪ:
TForm1.RadioButton1Click(3000)

ɢ
TForm1.RadioButton2Click(2000)

Уɩɪаɠнɟниɟ 5
ɉɪɨɝɪɚɦɦɚ-ɲɭɬɤɚ
1. ɉɨɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬɵ Label ɢ Button ɜ ɮɨɪɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ
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2. ɍɫɬɚɧɨɜɢɬɶ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ Button2: DragMode   dmAutomatic
3. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɹ MouseMove ɧɚ ɨɛɴɟɤɬɟ Button2:
procedure TForm1.Button2MouseMove(Sender: TObject; Shift:
                      TShiftState; X,Y: Integer);
    begin
      Button2.Left := Button2.Left+10;
      Button2.Top  := Button2.Top+10;
    end;
4. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɹ Click  ɧɚ ɨɛɴɟɤɬɟ Button1:
    procedure TForm1.Button1Click(Sender: TObject);
    begin
      Label1.Caption := ' Мɵ ɛɵɥɢ ɜ ɷɬɨɦ ɭɜɟɪɟɧɵ!'
    end;
5. ȼɵɩɨɥɧɢɬɶ ɩɪɨɝɪɚɦɦɭ.
6. Ɋɚɡɜɢɬɢɟ ɡɚɞɚɱɢ: ɢɡɦɟɧɢɬɶ ɩɪɨɝɪɚɦɦɭ ɬɚɤ, ɱɬɨɛɵ ɩɪɢ ɩɨɞɜɨɞɟ ɤɭɪɫɨɪɚ ɦɵɲɢ ɤ ɤɧɨɩɤɟ
Button2ɤɧɨɩɤɚ ɢɫɱɟɡɚɥɚ, ɚ ɩɪɢ ɨɬɜɨɞɟ ɤɭɪɫɨɪɚ — ɩɨɹɜɥɹɥɚɫɶ.

Уɩɪаɠнɟниɟ  6
ɉɪɨɝɪɚɦɦɚ ɫ ɦɭɥɶɬɢɩɥɢɤɚɰɢɟɣ, ɜɢɞɟɨɤɥɢɩɨɦ ɢ ɝɢɩɟɪɫɫɵɥɤɨɣ
1. ɋɨɡɞɚɬɶ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ Paintɧɨɜɵɣ ɪɢɫɭɧɨɤ ɫ ɪɚɡɦɟɪɚɦɢ 500 ɧɚ 100 ɩɢɤɫɟ-
ɥɟɣ.  ȼɫɬɚɜɢɜ ɢɡ ɮɚɣɥɨɜ ɋɈȻȺɄȺ.BMP ɢ ɋɈȻȺɄȺ 1.BMP ɪɢɫɭɧɤɢ,  ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɢɧɨ-
ɥɟɧɬɭ.

2. Ɋɚɡɦɟɫɬɢɬɶ ɜ ɮɨɪɦɟ ɩɚɧɟɥɶ c ɪɚɡɦɟɪɚɦɢ 100ɯ100.
3. ɉɪɹɦɨ ɧɚ ɩɚɧɟɥɶ ɬɨɱɧɨ ɩɨ ɥɟɜɨɦɭ ɤɪɚɸ ɪɚɡɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬ IMAGE1  ɫ ɪɚɡɦɟɪɚɦɢ
500ɯ100 ɢ ɜɫɬɚɜɢɬɶ ɧɚ ɧɟɝɨ ɤɢɧɨɥɟɧɬɭ.
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4. Ɋɚɡɦɟɫɬɢɬɶ ɜ ɮɨɪɦɟ ɬɚɣɦɟɪ ɫ ɢɧɬɟɪɜɚɥɨɦ 250 ɢ ɞɥɹ ɫɨɛɵɬɢɹ OnTimer  ɡɚɩɢɫɚɬɶ ɤɨɞ
With  Image1  do Begin
       Left := Left-Width div 5;
       If Left = -Width Then Left:=0;
End;
5. Ɂɚɩɭɫɬɢɬɶ ɢ ɩɪɢ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɟ ɫɨɯɪɚɧɢɬɶ ɩɪɨɝɪɚɦɦɭ.
6. Ɋɚɡɦɟɫɬɢɬɶ ɧɨɜɭɸ ɩɚɧɟɥɶ ɢ ɤɨɦɩɨɧɟɧɬ MediaPlayer1.
7. ȼ ɩɪɨɰɟɞɭɪɟ ɫɨɡɞɚɧɢɹ ɮɨɪɦɵ ɡɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɩɪɨɢɝɪɵɜɚɧɢɹ ɜɢɞɟɨɤɥɢɩɚ Cool.avi
     MediaPlayer1.Filename := 'Cool.avi';
     MediaPlayer1.Open;
     MediaPlayer1.Display := Panel2;
     MediaPlayer1.Play;
8. Ɂɚɩɭɫɬɢɬɶ ɢ ɩɪɢ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɟ ɫɨɯɪɚɧɢɬɶ ɩɪɨɝɪɚɦɦɭ.
9. Ɋɚɡɦɟɫɬɢɬɶ ɧɚ ɮɨɪɦɟ ɧɚɞɩɢɫɶ ɫ ɬɟɤɫɬɨɦ ɝɢɩɟɪɫɫɵɥɤɢ. ɍɫɬɚɧɨɜɢɬɶ ɲɪɢɮɬ ɫɢɧɟɝɨ ɰɜɟɬɚ
ɫ ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ. ɉɪɢ ɩɨɞɜɨɞɟ ɤɭɪɫɨɪɚ ɫɞɟɥɚɬɶ ɩɨɞɫɤɚɡɤɭ "ɋаɣɬ ɩɪɟɩɨɞаɜаɬɟɥя"  ɢ ɤɭɪ-
ɫɨɪ ɜ ɜɢɞɟ ɪɭɱɤɢ. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɫɨɛɵɬɢɹ ɳɟɥɱɤɚ ɧɚ ɝɢɩɟɪɫɫɵɥɤɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜ ɢɧ-
ɫɬɪɭɤɰɢɢ USES ɞɨɛɚɜɢɜ ɦɨɞɭɥɶ ShellAPI
       ShellExecute(0,'Open',
'http://www.gor.h1.ru','','',SW_SHOW);

Уɩɪаɠнɟниɟ 7
ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɨɬɨɛɪɚɠɟɧɢɹ ɨɰɟɧɨɤ ɭɱɟɧɢɤɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɧɨɦɟɪɚ ɩɨ
ɫɩɢɫɤɭ
1. ȼɫɬɚɜɶɬɟ ɜ ɮɨɪɦɭ ɤɨɦɩɨɧɟɧɬ Chart  (ɫɬɪɚɧɢɰɚ Additional).
2. ȼɵɡɨɜɢɬɟ ɪɟɞɚɤɬɨɪ ɞɢɚɝɪɚɦɦ: ɳɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɨɛɴɟɤɬɟ Chart1  ɢ
ɜɵɛɟɪɢɬɟ ɨɩɰɢɸ Edit Chart .
3. ɓɟɥɤɧɢɬɟ ɩɨ ɡɚɤɥɚɞɤɟ Series, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Add ɢ ɜɵɛɟɪɢɬɟ ɬɢɩ ɝɪɚɮɢɤɚ Point (ɬɨ-
ɱɟɱɧɵɣ).
4. ȼɨ ɜɤɥɚɞɤɟ Titles (ɡɚɝɨɥɨɜɤɢ) ɭɤɚɠɢɬɟ ɧɚɡɜɚɧɢɟ ɞɢɚɝɪɚɦɦɵ "Ɉɰɟɧɤɢ ɩɨ ɦɚɬɟɦɚɬɢɤɟ".
Ɂɚɤɪɨɣɬɟ ɪɟɞɚɤɬɨɪ Edit Chart.
6. Ⱦɨɛɚɜɶɬɟ ɨɛɴɟɤɬɵ Edit, Button, Label ɢ ɭɫɬɚɧɨɜɢɬɟ ɢɯ ɫɜɨɣɫɬɜɚ
7. Ɂɚɩɢɲɢɬɟ ɤɨɞ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɹ "ɳɟɥɱɨɤ" ɧɚ ɤɧɨɩɤɟ Button1

Series1.AddXY (StrToFloat(Edit1.Text),
StrToFloat(Edit2.Text),'', clRed);

8. Ɂɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ.
9. Ɋɚɡɜɢɬɢɟ ɡɚɞɚɱɢ.
9.1. Ɂɚɦɟɧɢɬɟ ɬɨɱɟɱɧɵɣ ɝɪɚɮɢɤ ɧɚ ɥɢɧɟɣɧɵɣ: ɜɵɡɨɜɢɬɟ ɨɩɰɢɸ Edit Chart. ɍɞɚɥɢɬɟ ɧɚɛɨɪ
ɞɚɧɧɵɯ  Series1, ɜɫɬɚɜɶɬɟ ɧɨɜɵɣ ɧɚɛɨɪ Series1 ɢ ɜɵɛɟɪɢɬɟ ɞɥɹ ɧɟɝɨ ɥɢɧɟɣɧɵɣ ɝɪɚɮɢɤ
(Line), ɡɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ.
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9.2. ɋɞɟɥɚɣɬɟ ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɜɨɞ ɞɚɧɧɵɯ ɞɥɹ ɞɜɭɯ ɧɚɛɨɪɨɜ (ɫɟɪɢɣ), ɧɚɩɪɢɦɟɪ, ɞɥɹ ɨɰɟ-

ɧɨɤ ɩɨ ɞɜɭɦ ɩɪɟɞɦɟɬɚɦ.

Уɩɪаɠнɟниɟ 8
ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɜ ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɮɚɣɥ, ɨɬɪɟɞɚɤɬɢɪɨ-
ɜɚɬɶ ɟɝɨ ɢ ɫɨɯɪɚɧɢɬɶ
1. ȼɵɡɜɚɬɶ ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ Ȼɥɨɤɧɨɬ ɢ ɫɨɡɞɚɬɶ ɜ ɧɟɦ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ My_text.txt  ɫ ɫɨ-
ɞɟɪɠɚɧɢɟɦ:
        Button       - ɤɧɨɩɤɚ
        RadioButton  - ɩɟɪɟɤɥɸɱɚɬɟɥɶ
        Label        - ɧɚɞɩɢɫɶ
        Edit         - ɫɬɪɨɤɚ ɬɟɤɫɬɚ
        Memo       - ɪɟɞɚɤɬɨɪ ɬɟɤɫɬɚ
2. ɋɨɯɪɚɧɢɬɶ ɮɚɣɥ ɜ ɩɚɩɤɭ MEMO .
3. ɇɚɱɚɬɶ ɧɨɜɵɣ ɩɪɨɟɤɬ  ɢ ɫɪɚɡɭ ɫɨɯɪɚɧɢɬɶ  ɟɝɨ ɜ ɩɚɩɤɟ Memo.
4. ɉɨɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬ Memo ɜ ɮɨɪɦɭ ɢ  ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ ɫɜɨɣɫɬɜɚ ScrollBars (ɥɢɧɟɣɤɢ
ɩɪɨɤɪɭɬɤɢ) ɡɧɚɱɟɧɢɟ ssBorth, ɚ ɞɥɹ ɫɜɨɣɫɬɜɚ Align  (ɪɚɡɦɟɳɟɧɢɟ) ɡɧɚɱɟɧɢɟ alLeft  (ɥɟɜɚɹ
ɱɚɫɬɶ ɮɨɪɦɵ).
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5. Ɂɚɩɢɫɚɬɶ ɤɨɞ  ɞɥɹ ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ ɩɪɢ ɫɨɡɞɚɧɢɢ ɮɨɪɦɵ:
 procedure TForm1.FormCreate(Sender: TObject);
 begin
   Memo1.lines.LoadFromFile('My_text.txt');

6. Ɂɚɩɢɫɚɬɶ ɤɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɩɪɢ ɡɚɤɪɵɬɢɢ ɮɨɪɦɵ:
procedure TForm1.FormClose…
begin
   Memo1.lines.SaveToFile('My_text.txt');

7. Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ. Ⱦɨɛɚɜɢɬɶ ɱɬɨ-ɧɢɛɭɞɶ ɜ ɩɨɹɜɢɜɲɢɣɫɹ  ɬɟɤɫɬ. Ɂɚɤɪɵɬɶ ɩɪɨɝɪɚɦɦɭ.
8. Ɂɚɩɭɫɬɢɬɶ ɟɟ ɟɳɟ ɪɚɡ ɢ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ  ɡɚɝɪɭɠɚɟɬɫɹ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɬɟɤɫɬ.
9. Ⱦɨɛɚɜɢɬɶ ɝɪɭɩɩɭ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ (RadioButton) ɞɥɹ ɜɵɛɨɪɚ ɰɜɟɬɚ  ɲɪɢɮɬɚ ɢ ɡɚɩɢɫɚɬɶ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɞ.
10. Ⱦɨɛɚɜɢɬɶ ɝɪɭɩɩɭ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɞɥɹ ɜɵɛɨɪɚ ɪɚɡɦɟɪɚ ɲɪɢɮɬɚ.

11. Ⱦɨɛɚɜɢɬɶ ɝɪɭɩɩɭ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɞɥɹ ɜɵɛɨɪɚ ɜɢɞɚ ɲɪɢɮɬɚ.

Уɩɪаɠнɟниɟ 9
ɋɨɡɞɚɧɢɟ Windows-ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤ-

ɰɢɣ
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ȼɜɟɫɬɢ ɡɧɚɱɟɧɢɟ x ɢ ɜɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ:
Cos(x) Ln(x) Power(x,k) Sqr(x) Sqrt(x) Sin(x) Log10(x) Exp(x)
1. ɉɨɦɟɫɬɢɬɶ ɤɨɦɩɨɧɟɧɬɵ Label ɢ Edit  ɜ ɨɤɧɨ ɮɨɪɦɵ Form1 ɢ ɭɫɬɚɧɨɜɢɬɶ ɢɯ ɫɜɨɣɫɬɜɚ.
2. Ɂɚɩɢɫɚɬɶ ɤɨɞ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɹ OnClick  ɧɚ ɨɛɴɟɤɬɟ Button1:

procedure TForm1.Button1Click(Sender: TObject);
Var  x, y1, y2 : real;
begin
x := StrToFloat(Edit1.Text);
y1 := cos(x);
y2 := ln(x);
Edit2.text := FloatToStr(y1);
 Edit3.text := FloatToStr(y2);
     end;

4. Ⱦɨɛɚɜɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɮɭɧɤɰɢɣ. ɍɱɟɫɬɶ, ɱɬɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɮɭɧɤɰɢɣ Log10 ɢ Power ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɬɪɨɤɟ Uses ɞɨɛɚɜɢɬɶ ɜ ɩɟɪɟɱɟɧɶ ɦɨɞɭɥɶ Math .

Уɩɪаɠнɟниɟ  10
ɋɨɡɞɚɧɢɟ Windows-ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɥɭɱɚɣɧɨɝɨ ɱɢɫɥɚ ɢ ɫɪɚɜɧɟɧɢɹ ɟɝɨ ɫ

ɱɢɫɥɨɦ, ɜɜɟɞɟɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ ɜɵɞɚɟɬɫɹ ɫɨɨɛɳɟ-

ɧɢɹ: " Вɵ ɭɝɚɞɚɥɢ", " Чɢɫɥɨ ɦɟɧɶɲɟ ɢɫɤɨɦɨɝɨ", " Чɢɫɥɨ ɛɨɥɶɲɟ ɢɫɤɨɦɨɝɨ", " Чɢɫɥɨ

ɜɧɟ ɞɢɚɩɚɡɨɧɚ"

Ʉɨɞ:
 var
    Form1: TForm1;   m : integer;                 { Сɥɭɱɚɣɧɨɟ
ɱɢɫɥɨ}
 ...
 procedure TForm1.Button1Click(Sender: TObject);
 Var n : integer;  s : string;
 begin
    n := StrToInt(Edit1.Text);
    If (n < 0) Or (n > 10) Then s := ' Чɢɫɥɨ ɜɧɟ ɞɢɚɩɚɡɨɧɚ'
     Else if n > m Then s := ' Чɢɫɥɨ ɛɨɥɶɲɟ ɢɫɤɨɦɨɝɨ'
     Else If n < m Then s := ' Чɢɫɥɨ ɦɟɧɶɲɟ ɢɫɤɨɦɨɝɨl'
     Else If n = m Then s := ' Вɵ ɭɝɚɞɚɥɢ';
    Label2.Caption := s;
 end;

 procedure TForm1.FormCreate(Sender: TObject);
 begin
    Randomize; m := Random (10);

end;



14

Уɩɪаɠнɟниɟ 11
Иɝɪɚ "15"

ɇɚ ɷɤɪɚɧɟ ɧɚɯɨɞɹɬɫɹ 16 ɤɥɟɬɨɤ ɩɨ 4 ɜ ɪɹɞ. ȼ ɧɚɱɚɥɟ ɢɝɪɵ ɜ 15 ɤɥɟɬɤɚɯ ɜɵɫɜɟɱɟɧɨ ɫɥɭɱɚɣ-
ɧɨɟ ɱɢɫɥɨ ɜ ɞɢɚɩɚɡɨɧɟ 1...15. ɉɨɫɥɟɞɧɹɹ ɤɥɟɬɤɚ ɧɟ ɡɚɩɨɥɧɟɧɚ. ɂɝɪɨɤ ɞɨɥɠɟɧ ɡɚ ɦɢɧɢɦɚɥɶ-
ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɞɨɜ ɪɚɫɩɨɥɨɠɢɬɶ ɱɢɫɥɚ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ. Ʉɚɠɞɵɣ ɯɨɞ ɡɚɤɥɸɱɚɟɬɫɹ
ɜ ɳɟɥɱɤɟ ɩɨ ɨɞɧɨɣ ɩɚɧɟɥɢ ɫ ɰɢɮɪɚɦɢ, ɩɨɫɥɟ ɱɟɝɨ ɨɧɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɩɭɫɬɭɸ ɩɚɧɟɥɶ.
1. ɉɨɦɟɫɬɢɬɶ ɧɚ ɮɨɪɦɭ ɨɛɴɟɤɬɵ Panel1,..., Panel16 ɢ ɜɵɞɟɥɢɬɶ ɢɯ.

2. ȼ ɨɤɧɟ Object Inspector ɜɵɛɪɚɬɶ ɫɬɪɚɧɢɰɭ Events. Ⱦɜɚɠɞɵ ɳɟɥɤɧɭɬɶ ɧɚ ɫɨɛɵɬɢɢ
OnClick. Ȼɭɞɟɬ ɫɨɡɞɚɧ ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɣ, ɨɛɳɢɣ ɞɥɹ ɜɫɟɯ ɜɵɞɟɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ.
3. Ɂɚɩɢɫɚɬɶ ɤɨɞ:
  procedure TForm1.Panel1Click(Sender: TObject);
   var T,L : integer;
   begin
      With ( Sender as TPanel ) do
         begin
         L := Panel16.Left;
         T := Panel16.Top;
         Panel16.Left := Left;
         Panel16.Top  := Top;
         Left := L;    Top  := T;      end;
   end;
4. Ⱦɨɛɚɜɢɬɶ ɩɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɞɟɥɚɧɧɵɯ ɢɝɪɨɤɨɦ ɯɨɞɨɜ.
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Уɩɪаɠнɟниɟ 12
ɉɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɜɜɨɞɢɬ ɨɞɧɨɦɟɪɧɵɣ ɦɚɫɫɢɜ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ ɢ ɜɵɱɢɫɥɹɟɬ
ɞɜɭɦɟɪɧɵɣ ɦɚɫɫɢɜ
Ⱦɚɧɵ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ x1, ..., x8. ɉɨɥɭɱɢɬɶ ɤɜɚɞɪɚɬɧɭɸ ɦɚɬɪɢɰɭ

x x x

x x x

x x x

1 2 8

1
2

2
2

2
8

1
8

2
8

8
8

. . .

. . .

. . . . .. . . . . . .

. . .

é

ë

êêêê

ù

û

úúúú
Ⱦɥɹ ɜɜɨɞɚ ɢɫɯɨɞɧɨɝɨ ɦɚɫɫɢɜɚ ɢ ɜɵɜɨɞɚ ɩɨɥɭɱɟɧɧɨɣ ɦɚɬɪɢɰɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬɵ
StringGrid.
Ɋɚɡɜɢɬɢɟ ɡɚɞɚɱɢ:
1. ȼɜɟɫɬɢ ɢɫɯɨɞɧɵɣ ɦɚɫɫɢɜ ɢɡ ɮɚɣɥɚ.
2. ɉɨɥɭɱɟɧɧɵɣ ɦɚɫɫɢɜ ɢ ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜɵɜɟɫɬɢ ɜ ɮɚɣɥ.

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɩɨ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟ ɨɮɨɪɦɥɹɟɬɫɹ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɞɨɥɠɧɵ

ɛɵɬɶ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɟɩɨɞɚɜɚɬɟɥɸ
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 3
ɂɧɬɟɝɪɢɪɨɜɚɧɧɵɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Microsoft Visual Basic

Цɟɥɶ ɪɚɛɨɬɵ ɂɡɭɱɟɧɢɟ ɨɫɧɨɜ ɪɚɛɨɬɵ ɜ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɜɢɡɭɚɥɶɧɨɣ
ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ VBA ɞɥɹ Exel.

Ɂɚɞɚɧɢɟ ȼɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 1-4.

ɍɩɪɚɠɧɟɧɢɟ 1 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɤɩɪɨɪɟɤɨɪɞɟɪɚ
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɫɩɨɫɨɛɚ - ɦɚɤɪɨɪɟɤɨɪɞɟɪ ɢ ɪɟɞɚɤɬɨɪ

VB (Visual Basic Editor).ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ Macrorecorder (Ɇаɤɪɨɪɟɤɨɪɞɟɪ) ɨɬ-
ɫɥɟɠɢɜɚɟɬ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞ ɦɟɧɸ ɢɥɢ ɤɥɚɜɢɚ-
ɬɭɪɧɵɯ ɷɤɜɢɜɚɥɟɧɬɨɜ («ɝɨɪɹɱɢɯ» ɤɥɚɜɢɲ), ɝɟɧɟɪɢɪɭɟɬ ɢ ɡɚɩɢɫɵɜɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ
ɦɚɤɪɨɤɨɦɚɧɞɵ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɨɫɬɚɧɨɜɢɬ ɩɪɨɰɟɫɫ ɡɚɩɢɫɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ
ɫɨɡɞɚɟɬɫɹ ɩɪɨɝɪɚɦɦɚ (ɦɚɤɪɨɫ), ɤɨɬɨɪɚɹ ɞɚɟɬ ɬɨɬ ɠɟ ɷɮɮɟɤɬ, ɱɬɨ ɢ ɜɵɩɨɥɧɟɧɧɵɟ ɞɟɣɫɬɜɢɹ.
Эɬɨ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɪɨɜɨɞɢɦɵɟ ɤɨɦɚɧɞɚɦɢ
ɦɟɧɸ, ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɵɩɨɥɧɹɹ ɡɚɩɢɫɚɧɧɭɸ ɩɪɨɝɪɚɦɦɭ.

ɉɭɫɬɶ ɬɪɟɛɭɟɬɫɹ ɪɚɫɫɱɢɬɚɬɶ ɪɚɡɦɟɪ ɜɤɥɚɞɚ ɱɟɪɟɡ ɝɨɞ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɟɪɜɨɧɚɱɚɥɶ-
ɧɚɹ ɫɭɦɦɚ ɫɨɫɬɚɜɥɹɥɚ 10 ɬɵɫ. ɪɭɛɥɟɣ ɢ ɜɤɥɚɞ ɛɵɥ ɨɬɤɪɵɬ ɩɨɞ

10,5% ɝɨɞɨɜɵɯ ɫ ɟɠɟɦɟɫɹɱɧɵɦ ɧɚɱɢɫɥɟɧɢɟɦ ɩɪɨɰɟɧɬɨɜ.
ȼɤɥɸɱɢɬɟ ɡɚɩɢɫɶ ɦɚɤɪɨɫɚ ɤɨɦɚɧɞɨɣ ɋɟɪɜɢɫ-Ɇаɤɪɨɫ-ɇаɱаɬɶ ɡаɩɢɫɶ (Tools-Record

Macro-Record New Macro).
ȼ ɩɨɥɟ ɂɦя ɦаɤɪɨɫа (Macro Name)ɜɜɟɞɢɬɟ ɢɦɹ ɛɭɞɭɳɟɣ ɩɪɨɰɟɞɭɪɵ. ɉɨ ɭɦɨɥɱɚ-

ɧɢɸ ɢɦɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɜɚ «Ɇɚɤɪɨɫ» («Macro»)ɢ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ ɫɨɡɞɚɜɚɟɦɨɝɨ ɦɚɤ-
ɪɨɫɚ . ɇɚɠɚɬɢɟ ɧɚ OK ɜɤɥɸɱɚɟɬ ɡɚɩɢɫɶ.

ȼ ɫɬɚɬɭɫɧɨɣ ɫɬɪɨɤɟ ɩɨɹɜɢɬɫɹ ɫɨɨɛɳɟɧɢɟ Ɂаɩɢɫɶ (Recording),ɚ ɧɚ ɷɤɪɚɧɟ ɜɨɡɧɢɤɧɟɬ
ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ,  ɩɟɪɜɚɹ ɤɧɨɩɤɚ ɤɨɬɨɪɨɣ — Ɉɫɬаɧɨɜɢɬɶ ɡаɩɢɫɶ (Stop Macro).ȿɫɥɢ
ɷɬɨɣ ɩɚɧɟɥɢ ɧɚ ɷɤɪɚɧɟ ɧɟɬ,  ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɟɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ɋɟɪɜɢɫ-
ɇаɫɬɪɨɣɤа (Tools Options),ɜɤɥɚɞɤɚ ɉаɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. ȼ ɫɩɢɫɤɟ ɜɨɡɦɨɠɧɵɯ ɩɚɧɟɥɟɣ
ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɦɟɬɶɬɟ Ɉɫɬаɧɨɜɢɬɶ ɡаɩɢɫɶ (Stop Macro).
ȼɜɟɞɢɬɟ ɞɚɧɧɵɟ ɢ ɮɨɪɦɭɥɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ Exel ɢ ɨɫɬɚɧɨɜɢɬɟ ɡɚɩɢɫɶ ɦɚɤɪɨɫɚ.
ɉɟɪɟɣɞɢɬɟ ɜ ɪɟɞɚɤɬɨɪ VB, ɧɚɠɚɜ ɤɥɚɜɢɲɢ Alt+F11.

ɋɨɡɞɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɡɚɩɢɫɚɧɚ ɜ ɦɨɞɭɥɟ Module1ɫ ɢɦɟɧɟɦ Ɇаɤɪɨɫ1. ȼ ɹɱɟɣɤɟ B13
ɫɬɨɢɬ ɮɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɧɨɜɨɝɨ ɪɚɡɦɟɪɚ ɜɤɥɚɞɚ ɩɨ ɮɨɪɦɭɥɟ ɫɥɨɠɧɵɯ ɩɪɨɰɟɧɬɨɜ. ɋɫɵɥɤɢ ɧɚ
ɹɱɟɣɤɢ ɫ ɞɚɧɧɵɦɢ ɡɚɩɢɫɚɧɵ ɜ ɫɬɢɥɟ R^1C1ɢ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ
ɹɱɟɣɤɟ B13. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɞɪɭɝɨɣ ɪɚɛɨɱɢɣ ɥɢɫɬ - Ʌɢɫɬ2 ɢ ɩɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵ-
ɩɨɥɧɟɧɢɹ ɬɟɯ ɠɟ ɪɚɫɱɟɬɨɜ ɧɚ ɧɨɜɨɦ ɥɢɫɬɟ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ ɋɟɪɜɢɫ-Ɇаɤɪɨɫ-
Ɇаɤɪɨɫɵ (Tools-Macro-Macros).

ɍɩɪɚɠɧɟɧɢɟ 2 Ɋɟɞɚɤɬɨɪ VBA
Ɋɟɞɚɤɬɨɪ Visual Basicɩɨɡɜɨɥɹɟɬ ɡɚɩɢɫɵɜɚɬɶ, ɫɨɯɪɚɧɹɬɶ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨ-

ɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɜɵɩɨɥɧɹɬɶ ɢ ɨɬɥɚɠɢɜɚɬɶ ɩɪɨɰɟɞɭɪɵ. ȼ ɪɟɞɚɤɬɨɪ VB ɦɨɠɧɨ ɩɟɪɟɣɬɢ:
ɤɨɦɚɧɞɨɣ ɋɟɪɜɢɫ-Ɇаɤɪɨɫ-Ɋɟɞаɤɬɨɪ Visual Basic;
ɧɚɠɚɜ ɤɧɨɩɤɭ h ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Visual Basic;
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ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ Alt-F11. ȼɨɡɜɪɚɬ ɜ ɞɨɤɭɦɟɧɬ MS Excel ɜɵɩɨɥ-
ɧɹɟɬɫɹ:

ɤɨɦɚɧɞɨɣ Microsoft Excel —ɩɨɫɥɟɞɧɟɣ ɤɨɦɚɧɞɨɣ ɦɟɧɸ Вɢɞ;

ɧɚɠɚɬɢɟɦ ɧɚ ɤɧɨɩɤɭ 1^ɫɬɚɧɞɚɪɬɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Visual Basic;
ɤɥɚɜɢɲɚɦɢ Alt-F11 ɢɥɢ Alt-Q.
Ⱦɨɤɭɦɟɧɬ MS Excel ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɛɨɱɭɸ ɤɧɢɝɭ, ɫɨɞɟɪɠɚɳɭɸ ɪɚɛɨɱɢɟ ɥɢɫ-

ɬɵ ɫ ɞɚɧɧɵɦɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɮɨɪɦɭɥɚɦɢ, ɥɢɫɬɵ ɞɢɚɝɪɚɦɦ ɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɨɛɪɚɛɨɬ-
ɤɢ ɞɚɧɧЗɯɯ.

ɉɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɨɤɭɦɟɧɬɚ (ɦɨɞɭɥɢ, ɩɪɨɰɟɞɭɪɵ, ɮɨɪɦɵ) ɨɛɴɟɞɢɧɹɸɬɫɹ
ɜ ɩɪɨɟɤɬ, ɤɨɬɨɪɵɣ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɞɢɫɤɟ ɜɦɟɫɬɟ ɫ ɞɨɤɭɦɟɧɬɨɦ.

ɉɪɨɟɤɬ ɧɚ VBA ɧɟɥɶɡɹ ɫɨɡɞɚɬɶ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɨɤɭɦɟɧɬɚ. Ʉɚɠɞɨɣ ɪɚɛɨɱɟɣ ɤɧɢɝɟ ɫɨ-
ɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɟɤɬ ɫ ɢɦɟɧɟɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: VBAProjectɢ ɧɚɡɜɚɧɢɹ ɤɧɢɝɢ ɜ
ɫɤɨɛɤɚɯ. Ɍɚɤɨɟ ɢɦɹ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɩɪɨɟɤɬɭ ɩɨ ɭɦɨɥɱɚɧɢɸ.

Ɉɤɧɚ ɪɟɞɚɤɬɨɪɚ VB

Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ, ɨɬɥɚɞɤɢ ɢ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦ - ɷɬɨ ɨɤɧɚ ɪɟɞɚɤɬɨ-
ɪɚ VB, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɥɟɤɰɢɢ 4. Ɉɬɥаɞɤа ɩɪɨɝɪаɦɦ.

Project Window (ɨɤɧɨ ɩɪɨɟɤɬɚ)
ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ ɜɢɞɧɚ ɜ ɨɤɧɟ ɩɪɨɟɤɬɚ ɪɟɞɚɤɬɨɪɚ Visual Basic(ɪɢɫ.3.1). Ɉɫɧɨɜɧɨɟ

ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɨɤɧɚ ɩɪɨɟɤɬɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɜɢɝɚɰɢɢ ɜ ɩɪɨɟɤɬɟ.
ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ ɢɦɟɟɬ ɜɢɞ ɞɟɪɟɜɚ. Эɥɟɦɟɧɬɵ ɫɬɪɭɤɬɭɪɵ ɦɨɝɭɬ ɛɵɬɶ ɫɜɟɪɧɭɬɵ

ɢɥɢ ɪɚɫɤɪɵɬɵ ɧɚɠɚɬɢɟɦ ɧɚ ɩɢɤɬɨɝɪɚɦɦɵ «+» ɢɥɢ «-», ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɥɟɜɚ ɨɬ ɩɚ-
ɩɨɤ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɨɟɤɬ.

ɉɨɤɚɡɚɬɶ ɨɤɧɨ ɩɪɨɟɤɬɚ ɦɨɠɧɨ ɩɪɢ ɩɨɦɨɳɢ:
• ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ      ɫɬɚɧɞɚɪɬɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ;

. Ɉɤɧɨ ɩɪɨɟɤɬɚ

ɤɨɦɚɧɞɵ Project Explorerɦɟɧɸ View;
ɤɥɚɜɢɲ Ctrl+R.
ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɨɟɤɬ ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɨɞɧɭ ɩɚɩɤɭ ɫ ɨɛɴɟɤɬɚɦɢ ɞɨɤɭɦɟɧɬɚ — Mi-

crosoft Excel Objects.
ɉɨ ɦɟɪɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɛɚɜɥɹɸɬɫɹ:
ɩɚɩɤɚ Фɨɪɦɵ (Forms),ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɫɬɪɨɤɢ ɞɥɹ ɤɚɠɞɨɣ ɮɨɪɦɵ, ɫɨɡɞɚɧɧɨɣ

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Эɬɨ ɞɢɚɥɨɝɨɜɵɟ ɨɤɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ — ɨɛɴɟɤɬɵ Userform;
ɩɚɩɤɚ Ɇɨɞɭɥɢ (Modules)ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɦɨɞɭɥɹɦɢ, ɧɟ ɫɜɹɡɚɧ-

ɧɵɦɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɢɥɢ ɮɨɪɦɚɦɢ;
ɩɚɩɤɚ Ɇɨɞɭɥɢ ɤɥаɫɫа (Classes)ɫ ɦɨɞɭɥɹɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ

ɤɥɚɫɫɵ;
• ɩɚɩɤɚ ɋɫɵɥɤɢ (References)ɫɨ ɫɫɵɥɤɚɦɢ ɧɚ ɞɪɭɝɢɟ ɩɪɨɟɤɬɵ.
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Ɉɛɴɟɤɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɛɨɱɟɣ ɤɧɢɝɟ, ɟɟ ɥɢɫɬɚɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɮɨɪɦɚɦ,
ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬ — ɜɢɞɢɦɚɹ ɱɚɫɬɶ (ɧɚɩɪɢɦɟɪ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɛɨɱɢɣ ɥɢɫɬ) ɢ
ɤɨɞɨɜɚɹ ɱɚɫɬɶ (ɩɪɨɰɟɞɭɪɧɵɣ ɥɢɫɬ).

ɇɚ ɩɪɨɰɟɞɭɪɧɨɦ ɥɢɫɬɟ, ɫɜɹɡɚɧɧɨɦ ɫ ɨɛɴɟɤɬɨɦ, ɪɚɡɦɟɳɚɸɬɫɹ ɩɪɨɰɟɞɭɪɵ ɨɛɪɚɛɨɬɤɢ
ɫɨɛɵɬɢɣ ɷɬɨɝɨ ɨɛɴɟɤɬɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɝɭɬ ɪɚɡɦɟɳɚɬɶɫɹ ɩɪɨɰɟɞɭɪɵ ɨɛɳɟɝɨ ɬɢɩɚ ɢ
ɩɪɨɰɟɞɭɪɵ-ɮɭɧɤɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɛɵɬɢɣɧɵɯ ɩɪɨɰɟɞɭɪ.

ɉɟɪɟɯɨɞ ɧɚ ɩɪɨɰɟɞɭɪɧɵɣ ɥɢɫɬ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ:
ɞɜɨɣɧɵɦ ɳɟɥɱɤɨɦ ɧɚ ɜɵɛɪɚɧɧɵɣ ɨɛɴɟɤɬ ɩɪɨɟɤɬɚ;
ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ F7 ɧɚ ɜɵɞɟɥɟɧɧɵɣ ɨɛɴɟɤɬ ɩɪɨɟɤɬɚ;
• ɜɵɛɨɪɨɦ ɤɨɦɚɧɞɵ Codeɢɡ ɦɟɧɸ View ɢɥɢ ɢɡ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɞɥɹ ɜɵɞɟ-

ɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɚ.
ɋɬɚɧɞɚɪɬɧɵɟ ɦɨɞɭɥɢ ɫɨɞɟɪɠɚɬ:
ɩɪɨɰɟɞɭɪɵ ɨɛɳɟɝɨ ɬɢɩɚ;
ɩɪɨɰɟɞɭɪɵ-ɮɭɧɤɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ;
ɩɪɨɰɟɞɭɪɵ, ɡɚɩɢɫɚɧɧɵɟ ɦɚɤɪɨɪɟɤɨɪɞɟɪɨɦ.
ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɪɦɢɧ «ɦɨɞɭɥɶ», ɢɦɟɹ ɜ ɜɢɞɭ, ɱɬɨ ɜɫɟ ɫɤɚɡɚɧ-

ɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɩɪɨɰɟɞɭɪɧɵɣ ɥɢɫɬ ɢ ɧɚ ɫɬɚɧɞɚɪɬɧɵɣ ɦɨɞɭɥɶ, ɟɫɥɢ ɢɧɨɟ ɧɟ ɨɝɨɜɨ-
ɪɟɧɨ ɨɫɨɛɨ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɩɪɨɰɟɞɭɪɚɦ ɜ ɧɚɱɚɥɟ ɦɨɞɭɥɹ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɢɧɫɬɪɭɤɰɢɢ
ɤɨɦɩɢɥɹɬɨɪɭ, ɨɛɴɹɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɢ ɦɨɞɭɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢɥɢ ɩɟɪɟɦɟɧɧɵɯ ɩɨɥɶɡɨ-
ɜɚɬɟɥɶɫɤɢɯ ɬɢɩɨɜ.

ɉɪɨɰɟɞɭɪɚ - ɷɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞ (ɨɩɟɪɚɬɨɪɨɜ ɹɡɵɤɚ), ɧɚɱɢɧɚɸɳɚɹɫɹ ɫ
ɨɩɟɪɚɬɨɪɚ Subɢ ɡɚɤɚɧɱɢɜɚɸɳɚɹɫɹ ɨɩɟɪɚɬɨɪɨɦ End Sub.

ȼɫɟ ɨɩɟɪɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɟɧɵ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɨɩɟɪɚɬɨɪɚɦɢ, ɫɨɫɬɚɜɥɹɸɬ
ɬɟɥɨ ɩɪɨɰɟɞɭɪɵ.

ɉɨɫɥɟ ɡɚɩɢɫɢ ɨɩɟɪɚɬɨɪɚ ɧɚɱɚɥɚ ɩɪɨɰɟɞɭɪɵ ɜɪɭɱɧɭɸ ɢ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Enterɤɨ-
ɧɟɰ ɩɪɨɰɟɞɭɪɵ ɡɚɢɫɵɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.

Ⱦɥɹ ɜɫɬɚɜɤɢ ɩɪɨɰɟɞɭɪɵ ɭɫɬɚɧɨɜɢɬɟ ɬɨɱɤɭ ɜɫɬɚɜɤɢ ɜ ɬɟɥɨ ɦɨɞɭɥɹ ɢ ɜɵɩɨɥɧɢɬɟ ɤɨ-
ɦɚɧɞɭ Procedure (ɉɪɨɰɟɞɭɪа) ɢɡ ɦɟɧɸ Insert (Вɫɬаɜɤа).

ȼȺɀɇɈ
Ʌɸɛɭɸ ɩɪɨɰɟɞɭɪɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɦɨɞɭɥɟ, ɦɨɠɧɨ ɡɚɩɭɫɤɚɬɶ ɢɡ

ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ Ɇаɤɪɨɫ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɟɪɟɱɟɧɶ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɰɟɞɭɪ (ɪɢɫ.
1.5).

ɉɪɨɰɟɞɭɪɵ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɩɪɨɰɟɞɭɪɧɵɯ ɥɢɫɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɴɟɤɬɚɦɢ
ɪɚɛɨɱɟɣ ɤɧɢɝɢ ɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɮɨɪɦɚɦɢ, ɧɟ ɞɨɫɬɭɩɧɵ ɜ ɷɬɨɦ ɨɤɧɟ.

Properties Window (Ɉɤɧɨ ɫɜɨɣɫɬɜ)
Эɬɨ ɨɤɧɨ ɩɨɤɚɡɵɜɚɟɬ ɢ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɜ ɨɤɧɟ ɩɪɨɟɤɬɚ
ɢɥɢ ɜ ɨɤɧɟ ɮɨɪɦɵ. Ⱦɥɹ ɜɵɡɨɜɚ ɨɤɧɚ ɫɜɨɣɫɬɜ ɢɫɩɨɥɶɡɭɣɬɟ ɤɥɚɜɢɲɭ F4 ɢɥɢ ɩɢɤɬɨɝɪɚɦɦɭ i# .
ȿɫɥɢ ɜɵɞɟɥɟɧ ɫɬɚɧɞɚɪɬɧɵɣ ɦɨɞɭɥɶ ɢɥɢ ɩɪɨɟɤɬ , ɬɨ ɜɵɫɜɟɱɢɜɚɟɬɫɹ ɟɝɨ ɟɞɢɧɫɬɜɟɧɧɨɟ ɫɜɨɣ-
ɫɬɜɨ — Name(ɢɦɹ). ȿɫɥɢ ɠɟ ɜɵ1ɞɟɥɟɧ, ɧɚɩɪɢɦɟɪ, ɨɛɴɟɤɬ Userform,ɬɨ ɜ ɨɤɧɟ ɫɜɨɣɫɬɜ ɩɨ-
ɤɚɡɚɧɚ ɬɚɛɥɢɰɚ ɫ ɩɟɪɟɱɧɟɦ ɟɝɨ ɫɜɨɣɫɬɜ.
ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜɚ Nameɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɢɦɟɧɢ ɨɛɴɟɤɬɚ, ɩɨɞ ɤɨɬɨɪɵɦ ɷɬɨɬ ɨɛɴ-
ɟɤɬ ɢɡɜɟɫɬɟɧ ɜɫɟɦ ɩɪɨɰɟɞɭɪɚɦ ɩɪɨɟɤɬɚ.
ɋɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɪɟɠɢɦɟ ɤɨɧɫɬɪɭɤɬɨɪɚ (Design time)ɢɥɢ ɜ ɪɟɠɢɦɟ
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ (Run time).ɇɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ ɦɨɠɧɨ ɦɟɧɹɬɶ ɜ ɥɸɛɨɦ
ɪɟɠɢɦɟ, ɚ ɨɬɞɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɞɥɟɠɚɬ ɢɡɦɟɧɟɧɢɸ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ ɤɨɧɫɬɪɭɤɬɨɪɚ ɢɥɢ
ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ. ȿɫɥɢ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ ɦɟɧɹɸɬɫɹ ɜ ɪɟɠɢɦɟ ɜɵ-
ɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ, ɬɨ ɨɧɢ ɧɢɤɨɝɞɚ ɧɟ ɜɢɞɧɵ ɜ ɨɤɧɟ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ.

Code (ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ)
Ɉɤɧɨ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ Code (ɉɪɨɝɪаɦɦа) ɢɡ ɦɟɧɸ View ɢɥɢ ɩɪɢ ɧɚ-
ɠɚɬɢɢ ɤɥɚɜɢɲɢ F7. Ɇɨɠɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ View Code—I (ɩɟɪɜɚɹ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ
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ɜ ɨɤɧɟ ɩɪɨɟɤɬɚ) ɢɥɢ ɫɞɟɥɚɬɶ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɢɦɟɧɢ ɦɨɞɭɥɹ, ɨɛɴɟɤɬɚ ɪɚɛɨɱɟɣ ɤɧɢɝɢ ɢɥɢ
ɮɨɪɦɵ.
Ɇɟɧɸ ɢ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Visual Basic

ɉɪɢ ɩɟɪɟɯɨɞɟ ɜ ɪɟɞɚɤɬɨɪ VB ɦɟɧɹɟɬɫɹ ɦɟɧɸ ɢ ɩɨɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧ-
ɬɨɜ Visual Basic.
ɉɢɤɬɨɝɪɚɦɦɵ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɬɞɟɥɶɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨ-
ɪɚɹ ɜɵɫɜɟɱɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ View-Toolbars-Debug.

ɍɩɪɚɠɧɟɧɢɟ 3 Ɋɚɛɨɬɚ ɫ ɞɢɚɥɨɝɨɜɵɦɢ ɨɤɧɚɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɚɧɧɵɯ
Ⱦɥɹ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢɥɢ ɞɥɹ ɜɵɫɜɟɱɢɜɚɧɢɹ ɫɥɭɠɟɛɧЗɯɯ ɫɨɨɛɳɟɧɢɣ ɢɫɩɨɥɶ-

ɡɭɸɬɫɹ ɜɫɬɪɨɟɧɧɵɟ ɮɭɧɤɰɢɢ InputBoxɢ MsgBox.
Ɏɭɧɤɰɢɢ ɫɨɡɞɚɸɬ ɧɚ ɷɤɪɚɧɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫ ɫɨɨɛɳɟɧɢɟɦ ɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶ-

ɤɢɦɢ ɤɧɨɩɤɚɦɢ. ɉɪɨɝɪɚɦɦɚ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɧɚɠɚɬɢɹ ɨɞɧɨɣ ɢɡ ɤɧɨɩɨɤ. ɉɨɞɪɨɛɧɨ
ɷɬɢ ɮɭɧɤɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɪɚɡɞɟɥɟ ȼɫɬɪɨɟɧɧɵɟ ɮɭɧɤɰɢɢ.

ȼɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ InputBoxɜɵɫɜɟɱɢɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɞɥɹ ɜɜɨɞɚ ɡɧɚɱɟɧɢɹ.
Ɉɩɟɪɚɬɨɪ ActiveCell.FormulaRlCl = "10000" ɜ ɩɪɨɰɟɞɭɪɟ Ɇаɤɪɨɫ1 ɦɨɠɧɨ ɡɚɩɢ-

ɫɚɬɶ ɜ ɜɢɞɟ ActiveCell.FormulaRlCl = lnputBox("BBeflM ɫɭɦɦɭ ɜɤɥɚɞɚ"). Ɍɨɝɞɚ ɩɪɢ
ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɰɟɞɭɪɵ ɜɨɡɧɢɤɧɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɜ ɩɨɥɟ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɜɜɟɫɬɢ ɱɢɫɥɨ.
ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Enterɜɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɩɨɩɚɞɚɟɬ ɜ ɚɤɬɢɜɧɭɸ ɹɱɟɣɤɭ.

Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɮɭɧɤɰɢɢ InputBox
• ȿɫɥɢ ɧɟ ɜɜɟɞɟɧɨ ɧɢɤɚɤɨɝɨ ɡɧɚɱɟɧɢɹ (ɩɭɫɬɨɣ ɜɜɨɞ) ɢɥɢ ɧɚɠɚɬɚ ɤɧɨɩɤɚ Cancel,ɬɨ

ɚɤɬɢɜɧɚɹ ɹɱɟɣɤɚ ɛɭɞɟɬ ɩɭɫɬɨɣ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɨɲɢɛɤɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ.

ȼɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ MsgBoxɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɜɨɞɚ ɫɨɨɛɳɟɧɢɣ. ȼ ɩɪɨɫɬɟɣɲɟɣ ɮɨɪɦɟ
ɡɚɩɢɫɢ ɮɭɧɤɰɢɢ MsgBoxɩɨɫɥɟ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɬɟɤɫɬ ɫɨɨɛɳɟɧɢɹ. Ɍɟɤɫɬ
ɫɨɨɛɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɬɪɨɤɨɣ ɫɢɦɜɨɥɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɬɟɤɫɬɚ ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ
ɫɰɟɩɥɟɧɧɵɟ ɫɬɪɨɤɢ ɫɢɦɜɨɥɨɜ (ɨɩɟɪɚɬɨɪ ɫɰɟɩɥɟɧɢɹ &).

ɉɪɢɦɟɪ
ɉɪɨɰɟɞɭɪɚ ɡɚɩɪɚɲɢɜɚɟɬ ɜɜɨɞ ɱɢɫɥɚ, ɜɵɜɨɞɢɬ ɟɝɨ ɤɜɚɞɪɚɬ.

Ɂɚɩɪɨɫ ɧɚ ɜɜɨɞ ɱɢɫɥɚ ɮɭɧɤɰɢɟɣ InputBo
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ɍɩɪɚɠɧɟɧɢɟ 4 ɉɪɨɫɬɟɣɲɢɟ ɩɪɨɝɪɚɦɦɵ
ɉɪɢɦɟɪɵ
1. ȼЗɯɱɢɫɥɹɟɬɫɹ ɫɭɦɦɚ ɱɟɬɧɵɯ ɱɢɫɟɥ ɜ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ ɨɬ 0 ɞɨ 20 ɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɧɟ-
ɱɟɬɧɵɯ ɱɢɫɟɥ ɜ ɬɨɦ ɠɟ ɢɧɬɟɪɜɚɥɟ.
ɉɟɪɟɦɟɧɧɚɹp ɨɩɢɫɚɧɚ ɤɚɤ Long, ɬ.ɤ. ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɟɜɨɫɯɨɞɢɬ ɱɢɫɥɨ 32767. ɇɚ-
ɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 1.
ȼ ɨɩɟɪɚɬɨɪ ɰɢɤɥɚ For ɜɥɨɠɟɧ ɭɫɥɨɜɧɵɣ ɨɩɟɪɚɬɨɪ If. ɑɟɬɧɨɫɬɶ ɱɢɫɥɚ ɩɪɨɜɟɪɹɟɬɫɹ ɤɚɤ ɧɭɥɟ-
ɜɨɣ ɨɫɬɚɬɨɤ ɨɬ ɞɟɥɟɧɢɹ ɧɚ ɞɜɚ.

ɉɪɢɦɟɪ ɜɵɱɢɫɥɟɧɢɹ ɫɭɦɦɵ ɢ ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɬɧɵɯ ɱɢɫɟɥ ɜ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ

2. ɉɟɪɜɵɟ ɞɜɚɞɰɚɬɶ ɹɱɟɟɤ ɫɬɨɥɛɰɚ A ɦɟɧɹɸɬ ɫɜɨɣ ɰɜɟɬ. ȿɫɥɢ ɧɨɦɟɪ ɹɱɟɣɤɢ ɤɪɚɬɟɧ
ɬɪɟɦ, ɬɨ ɰɜɟɬ ɡɚɥɢɜɤɢ ɤɪɚɫɧɵɣ. Ⱦɥɹ ɩɟɪɜɨɣ ɹɱɟɣɤɢ ɜ ɬɪɨɣɤɟ ɹɱɟɟɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɧɢɣ
ɰɜɟɬ ɡɚɥɢɜɤɢ. Ɉɫɬɚɥɶɧɵɟ ɹɱɟɣɤɢ ɨɤɪɚɲɢɜɚɸɬɫɹ ɱɟɪɧɵɦ ɰɜɟɬɨɦ (ɪɢɫ. 8.2). Ɂɚɩɢɫɶ Cells(i,1)
ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɛɴɟɤɬ Range— ɹɱɟɣɤɭ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ i-ɨɣ ɫɬɪɨɤɢ. Ɉɛɴɟɤɬ Interior — ɰɜɟɬ
ɡɚɥɢɜɤɢ ɹɱɟɣɤɢ. ɋɜɨɣɫɬɜɨ ColorIndexɷɬɨɝɨ ɨɛɴɟɤɬɚ — ɧɨɦɟɪ ɰɜɟɬɚ ɢɡ ɰɜɟɬɨɜɨɣ ɩɚɥɢɬɪɵ.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɭɫɥɨɜɢɢ ɱɢɫɥɨɜɨɝɨ ɜɵɪɚɠɟɧɢɹ ɧɭɥɶ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ
False,ɚ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ, ɨɬɥɢɱɧɨɟ ɨɬ ɧɭɥɹ, — ɤɚɤ True.ȼ ɭɫɥɨɜɢɢ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɬɢɩ
ɜɵɪɚɠɟɧɢɹ ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ, ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɵɟ ɮɭɧɤɰɢɢ.

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɩɨ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟ ɨɮɨɪɦɥɹɟɬɫɹ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɞɨɥɠɧɵ

ɛɵɬɶ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɟɩɨɞɚɜɚɬɟɥɸ

ɉɪɢɦɟɪ ɪɚɫɤɪɚɫɤɢ ɹɱɟɟɤ, ɧɨɦɟɪɚ ɫɬɪɨɤ ɤɨɬɨɪɵɯ
ɤɪɚɬɧɵ 5, 3 ɢ 1
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 4
Ɏɨɪɦɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɨɩɢɫɚɧɢɹ  ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ

Цɟɥɶ. Ɉɫɜɨɢɬɶ ɫɩɨɫɨɛɵ ɨɩɢɫɚɧɢɹ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ

Ɂɚɞɚɧɢɟ. Ɉɩɢɫɚɬɶ ɜ ɜɢɞɟ ȻɇɎ ɢɥɢ ɞɢɚɝɪɚɦɦɵ ȼɢɪɬɚ  ɤɨɧɫɬɪɭɤɰɢɸ (ɩɨɧɹɬɢɟ)
ɹɡɵɤɚ ɋ++.

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 6],[1-5]

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ:
1. ɂɞɟɧɬɢɮɢɤɚɬɨɪɵ.
2. ɑɢɫɥɨ.
3. ɋɬɪɨɤɚ.
4. ɉɪɨɝɪɚɦɦɚ.
5. Ɋɚɡɞɟɥ ɨɩɢɫɚɧɢɣ.
6. ɋɬɪɨɤɨɜɵɣ ɬɢɩ.
7. Ɏɭɧɤɰɢɹ.
8. ɋɬɪɭɤɬɭɪɚ.
9. Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɚɧɬ.
10.Ɉɩɢɫɚɧɢɟ ɦɚɫɫɢɜɨɜ.
11.Ɉɩɢɫɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ.
12.Ɉɩɢɫɚɧɢɟ ɮɭɧɤɰɢɣ.
13.ȼɵɪɚɠɟɧɢɟ.
14.Ɉɩɟɪɚɬɨɪ ɩɪɢɫɜɚɢɜɚɧɢɹ.
15.ɍɫɥɨɜɧɵɣ ɨɩɟɪɚɬɨɪ.
16.Ɉɩɟɪɚɬɨɪ case.
17. Ɉɩɟɪɚɬɨɪ do…….while.
18.Ɉɩɟɪɚɬɨɪ for.
19.Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɹ.
20.Ɉɩɢɫɚɧɢɟ ɮɚɣɥɚ
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 5
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɮɨɪɦɚɥɶɧɵɯ ɝɪɚɦɦɚɬɢɤ.

Цɟɥɶ ɂɡɭɱɢɬɶ ɚɥɝɨɪɢɬɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʉɋ-ɝɪɚɦɦɚɬɢɤ

Ɂɚɞɚɧɢɟ Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɝɪɚɦɦɚɬɢɤɢ ɩɪɨɢɡɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ:

1. ɭɫɬɪɚɧɟɧɢɟ ɛɟɫɩɨɥɟɡɧɵɯ ɫɢɦɜɨɥɨɜ
2. ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʉɋ-ɝɪɚɦɦɚɬɢɤɢ ɫ ε-ɩɪɚɜɢɥɚɦɢ ɜ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɇɄɋ-

ɝɪɚɦɦɚɬɢɤɭ
3. ɢɫɤɥɸɱɟɧɢɟ ɰɟɩɧɵɯ ɩɪɚɜɢɥ
4. ɭɞɚɥɟɧɢɟ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ
5. ɭɫɬɪɚɧɟɧɢɟ ɩɪɹɦɨɣ ɥɟɜɨɣ ɪɟɤɭɪɫɢɢ
6. ɩɪɨɢɡɜɟɫɬɢ ɥɟɜɭɸ ɮɚɤɬɨɪɢɡɚɰɢɹ
7. ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɟ ɏɨɦɫɤɨɝɨ.
8. ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɟ Ƚɪɟɣɛɚɯ
9. ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɟ Ƚɪɟɣɛɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦ

ɭɪɚɜɧɟɧɢɣ

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 7-9],[1-5]

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ
№1
S→b Ⱥ->Ⱥb ɋ->ȼf
S→C ȼ->ȼb ɋ->d
S->ɫɋȼ ȼ->ɫȼ
Ⱥ->ȿ ɋ->ɫȺ

№2
S→ɚȺ ȼ→ɚ
Ⱥ→ɚȺ ȼ→ɫȼ
Ⱥ→b ɋ→ЛȺɋ
Ⱥ→ɫɋ

№3
S→ɚȺȼɋ ȼ→ɜFD ȿ→ɚɋȿ
S→ɚȿ ɋ→ɚȿ ȿ→ɚ
Ⱥ→SCD D→ɚD F→Ⱥȼ
Ⱥ→ɫ ȼ→b

№4
S→ɚɋ ɋ→ЛȺ
S→ЛȺ ɋ→d
Ⱥ→ɫȺȼ
ȼ→ɚɋ

№5
S→ɚȺȼ Ⱥ→ɚȺȼ ȼ→c
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S→ЛȺ Ⱥ→ȿ
S→ȿ ȼ→Лȼ

№6
S→ɚȺȼ Ⱥ→ȿ
S→ЛȼS ȼ→Нȼ
S→ȿ ȼ→ȿ
Ⱥ→ɫȼS

№7
S→Ⱥɚ Ⱥ→ȿ
S→Лȼ ȼ→ɫȼdd
Ⱥ→ɫȺНȺ ȼ→ȿ
Ⱥ→ɚ

№8
S→ЛȺ Ⱥ→ȿ
Ⱥ→ЛȺ ȼ→Лȼ
Ⱥ→ɚȼ ȼ→ȿ

№9
S→Ⱥȼ ȼ→b
Ⱥ→SȺ ȼ→ɚȺ
Ⱥ→ȼȼ ȼ→ȿ
Ⱥ→ЛȺ

№10
S→Ⱥɋ ɋ→D
Ⱥ→ȼ ɋ→Dɚɋ
Ⱥ→Ⱥɚȼ D→i
ȼ→i

№11
S→1Ⱥ Ⱥ→ɋ ɋ→1ɫ0
S→ȼ0 ȼ→ȼ0 ɋ→ȿ
Ⱥ→1Ⱥ ȼ→ɋ

№12
S→SS Ⱥ→1Ⱥ0
S→1Ⱥ0 Ⱥ→ȿ

№13
S→ɚɋ ȼ→ɚɋ
S→ЛȺ ɋ→ЛȺ
Ⱥ→ɫȺȼ ɋ→d

№14
S→ɚbSɚ Ⱥ→ЛɚȺb
S→ɚɚȺb Ⱥ→b
S→b

№15
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S→LȺ Ɋ→i F→Q(i)
S→Lȼ Ⱥ→F
L→Ɋ : = Q→i
L→Q : = ȼ→F

№16
S→Ⱥɋ ɋ→D
Ⱥ→ȼ ɋ→Dɚɋ
Ⱥ→Ⱥɚȼ D→i
ȼ→i

№17
S→1Ⱥ ȼ→ȼ0
S→ȼ0 ȼ→ɋ
Ⱥ→1Ⱥ ɋ→1ɋ0
Ⱥ→ɋ ɋ→ȿ

№18
S→Ɍ+P Ɋ→C
S→Ɍ ɋ→1C
Ɍ→Ɍ*P ɋ→1
Ɍ→P

№19
S→Ⱥ Ⱥ→1ɚ0
S→ȼ ȼ→1ȼ00
Ⱥ→1Ⱥ0 ȼ→1b00

№20
S→ȼɚ Ⱥ→ɚ
S→Ⱥb ȼ→Sb
Ⱥ→Sɚ ȼ→ȼȼɚ
Ⱥ→ȺȺb ȼ→b

№21
S→Ⱥȼ ȼ→SȺ
S→ɚ ȼ→ȼȼ
Ⱥ→ȼS ȼ→ɚ
Ⱥ→Sb

№22
S→Ⱥb ȼ→bS
Ⱥ→Sɚ ȼ→ɫ
Ⱥ→ɫȼ

№23
S→Ⱥȼ ȼ→b
Ⱥ→SȺ ȼ→ɚȺ
Ⱥ→ȼȼ ȼ→ȿ
Ⱥ→Лȼ
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№24
S→SɚȺ Ⱥ→ȺSɚ
S→ȺȺ Ⱥ→Ⱥd
S→b Ⱥ→ɫ

№25
S→Ⱥȼ ȼ→b
Ⱥ→SȺ ȼ→ɚȺ
Ⱥ→ȼȼ ȼ→ȿ
Ⱥ→Лȼ

№26
S→Ⱥɚ Ⱥ→ȿ
S→Лȼ ȼ→ɫȼdd
Ⱥ→ɫȺНȺ ȼ→ȿ
Ⱥ→ɚ

№27
S→SS Ⱥ→1Ⱥ0
S→1Ⱥ0 Ⱥ→ȿ

№28
S→ɚɋ ȼ→ɚɋ
S→ЛȺ ɋ→ЛȺ
Ⱥ→ɫȺȼ ɋ→d

№29
S→ɚȺȼ Ⱥ→ɚ
S→Ⱥȼ ȼ→ȺS
Ⱥ→ȼȼȼ ȼ→b

№30
S→Ⱥ Ⱥ→1ɚ0
S→ȼ ȼ→1ȼ00
Ⱥ→1Ⱥ0 ȼ→1b00

№31
S→Ⱥɚ Ⱥ→ɚ ȼ→ȿ
S→Лȼ Ⱥ→ȿ
Ⱥ→ɫȺНȺ ȼ→ɫȼdd

№32
S→ɚbSɚ Ⱥ→ЛɚȺb
S→ɚɚȺb Ⱥ→b
S→b

№33
S→Ⱥȼ ȼ→b
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Ⱥ→SȺ ȼ→ɚȺ
Ⱥ→ȼȼ ȼ→ȿ
Ⱥ→Лȼ

№34
S→0Ⱥȼ Ⱥ→0
S→Ⱥȼ ȼ→ȺS
Ⱥ→ȼȼȼ ȼ→1

№35

S→ɚɊ Ɇ→ɚɊ
S→bF Ɋ→bF
F→ɫFɆ Ɋ→f

№36
S→Ɋ+ Ⱥ→ȿ
S→ -F F→|F[[
Ⱥ→еɊДɊ F→ȿ
Ⱥ→ +

№37
S→SS Ⱥ→ɚȺb
S→ɚȺb Ⱥ→ȿ

№38
S→ЛȺ Ⱥ→fC ` ɋ→ɚȺɋ
Ⱥ→ЛȺ ȼ→b
Ⱥ→d ȼ→Пȼ

№39

S→ + ȼ→ȼ+
S→Ɋ ȼ→-ȼ
S→ -Ɋȼ Ɋ→ Ɋɚ
Ⱥ→ȿ Ɋ→ȼb
Ⱥ→ Ⱥ+ Ɋ→d

№40
S→Ɍøɪ Щ→ɋ
S→Ɍ ɋ→ɚɋ
Ɍ→Ɍ1ɪ ɋ→ɚ
Ɍ→ɪ

№41
S→Ⱥ0 ȼ→0S
Ⱥ→S1 ȼ→+
Ⱥ→+ȼ

№42
S→0S1 Ⱥ→ɚ
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S→01 ȼ→bS
S→ɚȼ ȼ→ɚȼȼ
S→ЛȺ ȼ→b
Ⱥ→ɚS
Ⱥ→ЛȺȺ

№43
Ⱥ→Ⱥɚȼ ȼ→ȼȺɚ
Ⱥ→ȼȼ ȼ→ȼd
Ⱥ→b ȼ→ɫ
ȼ→ɚȺ
№44
S→ȼɚ Ⱥ→ɚ
S→Ⱥb ȼ→Sb
Ⱥ→Sɚ ȼ→ȼȼɚ
Ⱥ→ȺȺb               ȼ→b

№45

S→Ⱥ ȼ→Ⱥȼ
S→ȼ ȼ→ȼɚ
Ⱥ→ɚȼ ȼ→ȺS
Ⱥ→bS ȼ→b
Ⱥ→b

№46
S→Ⱥ ɋ→ɚ
S→ȼ ɋ→ȿ
Ⱥ→ɋ D→S
Ⱥ→D D→b
ȼ→D ȿ→S
ȼ→ȿ ȿ→ɫ
ɋ→S ȿ→ȿ

№47
Ⱥ→Ⱥɚȼ ȼ→ȼȺɚ
Ⱥ→ȼȼ ȼ→ȼd
Ⱥ→b ȼ→ɫ
ȼ→ɚȺ

№48
Ⱥ→ȼɋ ɋ→Ⱥȼ
Ⱥ→ɚ ɋ→ɫɫ
ȼ→ɋȺ ɋ→ɚ
ȼ→Ⱥb

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ

Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 .  ȼ ɧɟɦ ɧɟ-
ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:

4. ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
5. ɐɟɥɶ ɪɚɛɨɬɵ
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6. Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ.
1. ɢɫɯɨɞɧɚɹ ɝɪɚɦɦɚɬɢɤɚ
2. ɩɨɥɭɱɟɧɧɚɹ ɝɪɚɦɦɚɬɢɤɚ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɢɡ 9 ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ.



29

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 6
Ʉɨɧɟɱɧɵɟ ɚɜɬɨɦɚɬɵ ɢ ɪɚɫɩɨɡɧɚɜɚɬɟɥɢ

Цɟɥɶ Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɫɬɪɨɟɧɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɬɚɛɥɢɰ ɢ ɚɜɬɨɦɚ-
ɬɨɜ.
Ɂɚɞɚɧɢɟ ɉɨ ɫɜɨɟɦɭ ɜɚɪɢɚɧɬɭ ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɧɢɟ.

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 10],[1-5]

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ

№1
ɉɨɫɬɪɨɢɬɶ ɭɩɪɚɜɥɹɸɳɭɸ ɬɚɛɥɢɰɭ ɞɥɹ LL(1)-ɝɪɚɦɦɚɬɢɤɢ ɫ ɩɪɚɜɢɥɚɦɢ
S→Ⱥb|ȼd
Ⱥ→ɚȺеȿ
ȼ→ɫȼеȿ

№2
ɉɨɫɬɪɨɢɬɶ ɭɩɪɚɜɥɹɟɦɭɸ ɬɚɛɥɢɰɭ ɞɥɹ LL(1)-ɝɪɚɦɦɚɬɢɤɢ ɫ ɩɪɚɜɢɥɚɦɢ
S→ɚȺȺ|bSȺеɫȺ
Ⱥ→ɚȺS|bSS|ɫS|d

№3
ɉɨɫɬɪɨɢɬɶ ɭɩɪɚɜɥɹɟɦɭɸ ɬɚɛɥɢɰɭ ɞɥɹ LL(1)-ɝɪɚɦɦɚɬɢɤɢ ɫ ɩɪɚɜɢɥɚɦɢ
S→ɚR|(S)R
R→^aR|E

№4
ɉɨɫɬɪɨɢɬɶ ɭɩɪɚɜɥɹɟɦɭɸ ɬɚɛɥɢɰɭ ɞɥɹ LL(1)-ɝɪɚɦɦɚɬɢɤɢ ɫ ɩɪɚɜɢɥɚɦɢ
S→aAbBbS ȼ→ȿ
S→ȿ ɋ→ɫɋ
Ⱥ→ɚȼɋ ɋ→ȿ
Ⱥ→ЛΔ
ȼ→ɚȼ

№5
ɉɨɫɬɪɨɢɬɶ ɭɩɪɚɜɥɹɟɦɭɸ ɬɚɛɥɢɰɭ ɞɥɹ LL(1)-ɝɪɚɦɦɚɬɢɤɢ ɫ ɩɪɚɜɢɥɚɦɢ
S→Гɋ D→ȿ
Г→ + D→.dΔ
Г→ - Ⱥ→НΔ
Г→ȿ Ⱥ→ȿ
ɋ→НȺD
№6
ɉɨɫɬɪɨɣɬɟ ɞɥɹ ɡɚɞɚɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ ɩɪɚɜɵɣ ɚɧɚɥɢɡɚɬɨɪ ɢ ɩɪɢɜɟɞɢɬɟ ɜɫɟɜɨɡɦɨɠɧɵɟ ɬɚɤɬɵ
ɟɝɨ ɪɚɛɨɬɵ ɞɥɹ ɜɯɨɞɧɨɣ ɰɟɩɨɱɤɢ
ȿ→ȿ+Ɍ
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ȿ→Ɍ
Ɍ→(ȿ)
Ɍ→i

№7
ɉɨɫɬɪɨɣɬɟ ɞɥɹ ɡɚɞɚɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ ɩɪɚɜɵɣ ɚɧɚɥɢɡɚɬɨɪ ɢ ɩɪɢɜɟɞɢɬɟ ɜɫɟɜɨɡɦɨɠɧɵɟ ɬɚɤɬɵ
ɟɝɨ ɪɚɛɨɬɵ ɞɥɹ ɜɯɨɞɧɨɣ ɰɟɩɨɱɤɢ
S→ɚȺb Ⱥ→ȼb
S→ɫ ȼ→ȺΔ
Ⱥ→bS ȼ→ɫ

№8
ɉɨɫɬɪɨɣɬɟ ɞɥɹ ɡɚɞɚɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ ɥɟɜɵɣ ɚɧɚɥɢɡɚɬɨɪ ɢ ɩɪɢɜɟɞɢɬɟ ɜɫɟɜɨɡɦɨɠɧɵɟ ɬɚɤɬɵ
ɟɝɨ ɪɚɛɨɬɵ ɞɥɹ ɜɯɨɞɧɨɣ ɰɟɩɨɱɤɢ
S→ɚSbS
S→ɚS
S→ɫ

№9
ɉɨɫɬɪɨɣɬɟ ɞɥɹ ɡɚɞɚɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ ɥɟɜɵɣ ɚɧɚɥɢɡɚɬɨɪ ɢ ɩɪɢɜɟɞɢɬɟ ɜɫɟɜɨɡɦɨɠɧɵɟ ɬɚɤɬɵ
ɟɝɨ ɪɚɛɨɬɵ ɞɥɹ ɜɯɨɞɧɨɣ ɰɟɩɨɱɤɢ
S→(ȺS) Ⱥ→(SɚΔ)
S→(b) Ⱥ→(ɚ)

№10
ɉɨɫɬɪɨɢɬɶ ɩɪɚɜɵɣ ɢ ɥɟɜɵɣ ɪɚɡɛɨɪ ɞɥɹ ɡɚɞɚɧɧɵɯ ɝɪɚɦɦɚɬɢɤ ɢ ɜɯɨɞɧɵɯ ɰɟɩɨɱɟɤ
S→ЛȺb Ⱥ→ɚ
Ⱥ→ɫȼ ȼ→Ⱥɚd

№11
ɉɨɫɬɪɨɢɬɶ ɩɪɚɜɵɣ ɢ ɥɟɜɵɣ ɪɚɡɛɨɪ ɞɥɹ ɡɚɞɚɧɧɵɯ ɝɪɚɦɦɚɬɢɤ ɢ ɜɯɨɞɧɵɯ ɰɟɩɨɱɟɤ
S →0S11
S→011

№12
ɉɨɫɬɪɨɢɬɶ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ Ʉɋ-ɝɪɚɦɦɚɬɢɤɟ G=(N,∑,P,S)
N={S,L,B};  ∑={i,=,*}
            S→L=ȼ
            S→ȼ
            L→*ȼ
            L→i
            ȼ→L}

№13
ɉɨɫɬɪɨɢɬɶ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
N={S,T,P};  ∑={i,¬,^,v,(,)}
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Ɋ={S→SvT
      S→T
      Ɍ→ɌЗɊ
      Ɍ→Ɋ
      Ɋ→ ¬Ɋ
      Ɋ→i
      Ɋ→(S)}

№14
ɉɨɫɬɪɨɢɬɶ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ Ʉɋ-ɝɪɚɦɦɚɬɢɤɟ
N={S,Ⱥ,ȼ,ɋ,Ɋ,Q}          ∑={m,p,q,x,y}
Ɋ={S→Ⱥȼ Ⱥ→m ɋ→ȿ Q→qQ
      S→PQx ȼ→Лɋ Ɋ→ɪɊ           Q→ȿ
      Ⱥ→ɯɭ ɋ→bbɋ Ɋ→ȿ
№15
ɉɨɫɬɪɨɢɬɶ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ G={N,∑,P,S}
N={S,Ⱥ}        ∑={ɚ,b,ɫ}
Ɋ={S→SɚȺ
      S→ȺΔ
      S→ɜ
      Ⱥ→ȺSɚ
      Ⱥ→Ⱥd
      Ⱥ→ɫ}

№16
ɉɨɫɬɪɨɢɬɶ ȾɆɉ - ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ {ɚn bm ɫn}, ɝɞɟ n>0, m≥0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1n+m

№17
ɉɨɫɬɪɨɣɬɟ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ, ɫɨ-
ɫɬɨɹɳɟɣ ɢɡ ɧɭɥɟɣ ɢ ɟɞɢɧɢɰ ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1n 0m, ɝɞɟ n ɢ m  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨ ɟɞɢɧɢɰ
ɢ ɧɭɥɟɣ ɜ ɞɚɧɧɨɣ ɰɟɩɨɱɤɟ.

№18
ɉɨɫɬɪɨɣɬɟ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɰɟɩɨɱɤɢ bi ɜ ɰɟɩɨɱɤɭ (bi+1)²,
ɝɞɟ bi - ɰɟɩɨɱɤɚ ɢɡ ɧɭɥɟɣ ɢ ɟɞɢɧɢɰ, ɹɜɥɹɸɳɚɹɫɹ ɞɜɨɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɱɢɫɥɚ i

№19
ɉɨɫɬɪɨɣɬɟ ȾɆɉ-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
{1n 0m, n,m>0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 0n 12n

№20
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
{13n+2 0n, n≥0}, ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1n 0n

№21
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ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {1m 0n,
m,n>0, m≠n} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1m-n , ɟɫɥɢ m>n ɢɥɢ ɜ ɰɟɩɨɱɤɭ 1n-m , ɟɫɥɢ n>m

№22
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
 {0n 1n, n>0} U {1n 0n,n>0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 12n  02n

№23
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
{0n  1n, n>0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ ɚ2n

№24
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
 { 0n 1n 0m 1m. . . , ɝɞɟ n,m>0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1n+m+…

№25
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. Ɉɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɥɶɧɨɣ ɰɟɩɨɱɤɢ ɢɡ
ɦɧɨɠɟɫɬɜɚ
{ ɚn bm ɫm dn, ɝɞɟ n>0, m≥0} ɜ ɰɟɩɨɱɤɭ ɜɢɞɚ 1n 0m+n

№26
ɉɨɫɬɪɨɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
N={S,Ⱥ,L}      ∑={ɚ,b,(,)}
Ɋ={S→ЛȺb
      Ⱥ→(L
      Ⱥ→ɚ
      L→Ⱥɚ) }

№27
ɉɨɫɬɪɨɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
N={S,D,R,X,Y}        ∑={begin, end, d,r, ; , _  , ,}
Ɋ={S→ begin _ D;     R  end
      D→Нɏ В→_ , ɱY
      ɏ→_dɏ В→ȿ
      ɏ→ȿ
      R→rY

№28
ɉɨɫɬɪɨɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
N={S,T,P,C}      ∑={+, ɯ, /, .}
Ɋ={S→S+Ɍ ɋ→/C
      S→Ɍ ɋ→/
      Ɍ→Ɍ*Ɋ
      Ɍ→Ɋ
      Ɋ→. Ɍ .

№29
ɉɨɫɬɪɨɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
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N={S,Ⱥ,ȼ}               ∑={ɚ,b,ɫ,d}
Ɋ={S→Ⱥɚ Ⱥ→ȿ
      S→Лȼ ȼ→ɫȼdd
      Ⱥ→ɫȺНȺ ȼ→ȿ }
      Ⱥ→ɚ

№30
ɉɨɫɬɪɨɣɬɟ ȾɆɉ ɚɜɬɨɦɚɬ ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {ɚnbm ɫn  |n > 0, m ≥ 0}

№31
ɉɨɫɬɪɨɣɬɟ ȾɆɉ ɚɜɬɨɦɚɬ ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ { ɚn bm ɫm dn | n >0, m ≥0 }

№32
ɉɨɫɬɪɨɣɬɟ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɜ ɚɥɮɚɜɢɬɟ {0,1} ɫ ɨɞɢɧɚɤɨɜɵɦ ɤɨɥɢɱɟ-
ɫɬɜɨɦ ɧɭɥɟɣ ɢ ɟɞɢɧɢɰ.

№33
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n 1n 0m 1m . . .| n, m. . >0}

№34
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n 1n | n >0}

№35
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n 1n | n>0} U {1n 0n |
n>0}

№36
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n 10n | n >0}

№37
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {13n+2 0n  | n ≥0}

№38
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n  1m | n > m >0}

№39
ɉɨɫɬɪɨɢɬɶ ȾɆɉ ɚɜɬɨɦɚɬ, ɪɚɫɩɨɡɧɚɸɳɢɣ ɰɟɩɨɱɤɢ ɢɡ ɦɧɨɠɟɫɬɜɚ {0n  1m | n ≥ m >0}

№40
ɉɨɫɬɪɨɢɬɶ ɪɚɫɲɢɪɟɧɧɵɣ Ɇɉ ɚɜɬɨɦɚɬ ɩɨ ɝɪɚɦɦɚɬɢɤɟ
N={S,L,ȼ}       ∑={i,+,*}
Ɋ={S→L+ȼ
      S→ȼ
      L→*ȼ
      L→i
      ȼ→L}

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 . ȼ ɧɟɦ ɧɟ-

ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:
7. ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
8. ɐɟɥɶ ɪɚɛɨɬɵ
9. Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ.
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 9
Ʌɟɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ

Цɟɥɶ Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɫɬɪɨɟɧɢɹ ɥɟɤɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɪɚ-
ɛɨɬɚɸɳɢɯ ɫ ɧɢɦ ɬɚɛɥɢɰ.

Ɂɚɞɚɧɢɟ. ɇɚɩɢɫɚɬɶ ɥɟɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɞɥɹ ɮɪɚɝɦɟɧɬɚ ɩɪɨɝɪɚɦɦɵ ɩɨ ɜɚɲɟɦɭ ɜɚɪɢ-
ɚɧɬɭ (ɧɚ ɹɡɵɤɟ ɉɚɫɤɚɥɶ ɢɥɢ ɋɢ++). ɇɟɞɨɫɬɚɸɳɢɟ ɨɛɴɹɜɥɟɧɢɹ ɞɨɩɢɫɚɬɶ. ȼɫɬɚɜɢɬɶ ɜ ɬɟɤɫɬ
ɤɨɦɦɟɧɬɚɪɢɢ.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɵɣ ɬɟɤɫɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɟɜɟɞɟɧ ɜ ɥɟɤɫɟɦɵ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɟ ɬɚɛɥɢɰɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɪɨɟɧɵ.

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 11],[1-5]

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ

№1
int main ()

{ int x

for (x=0; x<=100; x++)

{ if (x%2) continue;

Cout <<x<< ‘ ‘ ;

}

return 0;

}

№2

#include<iostream>

using namespace std;

int main ()

{ char let

for (let=’Z’; let>=’A’; let--)

cout<<let;

return 0;

}

№3

begin

   sum:=0;

for i:=0 to n do

   begin

     sum:=sum+A[i]*A[i+2];
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end;

end.

№4

begin

clrscr;

top i:=nil;

for i:=1 to 10 do push(i);

end.

№5

for i:=filesize(f)-1 downto 1 do

for j:=0 to i-1 do

begin

seek(f,j);

read(f,X,Y);

if X>Y then

begin

seek(f,j);

write(f,Y,X);

end;

end;

close(f);

№6

#include<iostream>

#include<cmath>

{ int main ()

int num;

double sq_r;

for (num=1; num<100; num++) {

sq_r=sqrt((double)num);

cout<<num<<” ”<<sq_r<<’\n’;

}

return 0;
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}

№7

int main ()

{ int n

do {

cout<<”ɑɢɫɥɨ ≠100:”;

cin>>n

} while (n:=100);

return 0;

}

№8

function Fact (i:integer):longint;

begin

if i=1 then Fact:=1

else Fact:=i*Fact(i-1)

end;

№9

bool password()

{ char s[80];

cout<<”ȼɜɟɞɢɬɟ ɩɚɪɨɥɶ:”;

gets(s);

if  (!strcmp(s,”ɩɚɪɨɥɶ”))

return false;

} return true;

}

№10

begin

i:=nk

while (i>0) and (Name<>kw[i].word) do

i:=i-1;

if i>0 then

Testkw:=kw[i].lex
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else

Testkw:= lexName;

end;

№11

if eof(f) then

ch:=chEoT

else if eoln(f) then begin

line:=line+1;

pos:=0;

ch:=chEoL;

end

else begin

read(f,ch);

pos=pos+1;

end

№12

int main ()

{

int t,i,n[3][4];

for(t=0; t<3; ++t) {

for(i=0; i<3; ++i) {

n[t][i]=(t*4)+i+1;

cout<< n[t][i]<<’ ’;

}

cout<<’\n’;

}

return 0;

}

№13

s:=0;

for i:=1 to n do

s:=s+fa(i);
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№14

begin

i:=0;

repeat

if i<NL then begin

i:=i+1;

N[i]:=ch;

end

else Error (‘Ɉɲɢɛɤɚ’);

Next ch

until not ( ch in [‘A’..’Z’]);

end.

№15

if eof(f) then

ch:=chEoT

else if eoln(f) then begin

readln(f);

end

№16

type Tint=1…100

var PX: ^char

      PY: ^Tint

begin

New(PX); New(PY);

PX^:=’*’;

PY^”=3;

Dispose(PX);

Dispose(PY);

end.
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№17

procedure GC (C:integer);

begin

Gen(abs(c));

if C>0 then

Gen(cmNeq);

end;

№18

int main ()

{ int i,l

for(t=2; t<1000; i++) {

for(j=2; j<=(i/j); j++)

if(!(i%j)) break;

if (j>(i/j)) cout<<i<<”- ɩɪɨɫɬɨɟ ɱɢɫɥɨ\n”;

}

return 0;

}

№19

#include<iostream>

#incluse<cstdlib>

using namespace std;

int main()

{ int magic;

  int guess;

magic=rand()

cin>>guess;

if (guess==magic) {

cout<<”**ɞɚ**\n”;}

else

cout<<”ɜɵ ɨɲɢɛɥɢɫɶ”;

return 0;

}
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№20

type Rec=record

A: char

B: byte

end;

var X:Rec;

begin

X.A:=’*’;

X.B:=7;

end.

№21

begin

Bottom^.Name:=Name;

Obj;Top;

while Obj^.Name<>Name do

Obj:=Obj^.Prev;

№22

S:=0;

i:=1;

repeat

S:=S+A[i]*B+C*A[i+1];

i:=i+1;

until i>n

№23

procedure Vect_Max;

var Max: integer;

i: byte;

begin

MAX:=Vect[1];

for i:=2 to N do

if Vect[i]>Max then

Max:=Vect[i];

end;

№24
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type T_Rec=record

A: record

B: integer

C: real

end

var Rec: T_Rec

with Rec do begin

A.B:=1;

A.C:=3.14

end

№25

int main()

{ int x;

for (x=0; x<5; x++) {

if (x==1 )cout<<”1\n”

else if (x==2 )cout<<”2\n”

else if (x==3 )cout<<”3\n”

else if (x==4 )cout<<”4\n”

else cout<<”Ɉɲɢɛɤɚ\n”; }

return 0;

}

№26

const m=30; b=50

var A:array[1..m, 1..n] of real;

begin

for i:=1 to m do begin

for j:=1 to n do

read (A[i,j]);

readln;

end;

end.

№27
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tObj*p;

while ((p=Top)→Cat:=CatGuard) {

Top=Top→Prev;

free(p);

№28

#include<iostream>

using namespace std;

int main ()

{ int i

for (i=’1’; i>=100; i++)

i<<i<<” ”;

return 0;

}

№29

int main ()

{

unsigned char ch;

ch:=32;

while(ch)

{ ch++ }

return 0;

}

№30

type Vect=array [1..3] of Byte;

var x: Vect

i: byte

begin

for i:=1 to 3 do

read(x[i]);

end.

№31

procedure Error (M:string);
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var EL:= line;

begin

while ( ch<>chEoL ) and ( ch<>chEoT) do

NextCh;

end.

№32

begin

while ch in ( chS, chT, chE ) do Next ch;

№33

#include<iostream>

using namespace std;

int main ()

{ int a, b;

cout<<”ȼɜɟɞɢɬɟ ɱɢɫɥɨ”ɠ
cin>>a;

if (a>b) cout<<”a<b”;

return 0;

}

№34

begin

statment;

while Lex=LexSemi do begin

NextLex;

statement;

end;

end;

№35

if ( x→Cat= - CatVar)

AssStat ();

else if ( x→Cat= =CatStProc&&x→Typ==TypWoNe )

CallStat (x→Val) else

Expected(“ Ɉɛɨɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ”);

№36

switch(ch) {

case‘;’:
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Next Ch (); lex=lexSemi;

break;

case’.’:

NextCh (); lexDot;

break;

}

№37

S:= 0;

i:= 1;

while i< = n do

begin

S:=S+A[i]*fa(i);

i:=i+1;

end

№38

switch(ch) {

case 0 cout<<”<1\n”;

case 1 cout<<”<2\n”;

}

return 0;

№39

begin

while Top<> nil do

begin

pop( Value );

writeln( ‘Value=’, Value:5:2 );

end;

end.

№40

begin

assign ( Finp,’F.dat’);

reset(Finp);
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for i:=1 to m do

begin

for j:=1 to n do

read (Finp, A[I,j]);

readln(Finp);

end;

№41

for i:= 1 to m do

begin

B:=A[i,j];

A[i,j]:= A[i, n-j+1];

A[i, n-j+1];=B

end;

№42

Case Ch of

‘A’…’Z’, ’a’…’z’: Ident;

‘;’ begin

NextCh;

Lex:=LexSemi;

end;

№43

if Ch < > ChTab then begin

write(Ch);

pos:=pos*2+pos1+1;

end

№44

int main ( )

{ int *i, j [10];

double *i, g[10];

int x;
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i=j;

f=g;

for (x=0; x<10; x++)

cout<<i+x;

return 0;

}

№45

static tLex TestKW(void) {

int i

for (i=nk-1; i>=0; i--)

if ( strcmp (Name, KWTable[i], Word ) = =0 )

return KWTable[i].Lex;

return LexName;

}

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 . ȼ ɧɟɦ ɧɟ-

ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:
§ ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
§ ɐɟɥɶ ɪɚɛɨɬɵ§ Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ:

1. ɂɫɯɨɞɧɵɣ ɬɟɤɫɬ
2. Ɍɟɤɫɬ ɩɨɫɥɟ ɞɨɨɮɨɪɦɥɟɧɢɹ
3. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɩɪɨɝɪɚɦɦɵ
4. ɥɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ
5. ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ- ɦɚɫɫɢɜ ɧɚɣɞɟɧɧɵɯ ɥɟɤɫɟɦ, ɬɚɛɥɢɰɭ ɤɥɸɱɟɜɵɯ ɫɥɨɜ,

ɬɚɛɥɢɰɭ ɫɢɦɜɨɥɨɜ
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 7
ȼɨɫɯɨɞɹɳɢɣ ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ (SLR-ɚɧɚɥɢɡɚɬɨɪ)

Цɟɥɶ Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɫɬɪɨɟɧɢɹ SLR ɚɧɚɥɢɡɚɬɨɪɚ.

Ɂɚɞɚɧɢɟ. ɉɨɫɬɪɨɢɬɶ SRL-ɚɧɚɥɢɡɚɬɨɪ ɞɥɹ ɫɜɨɟɝɨ ɜɚɪɢɚɧɬɚ ɝɪɚɦɦɚɬɢɤɢ ɢɡ
ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ №5 (ɢɥɢ ) ɩɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɞɚɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ ɷɬɨ
ɧɟɥɶɡɹ ɫɞɟɥɚɬɶ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɪɚɜɢɬɶ ɝɪɚɦɦɚɬɢɤɭ ɬɚɤ, ɱɬɨɛɵ ɚɧɚɥɢ-
ɡɚɬɨɪ  ɦɨɠɧɨ ɛɵɥɨ ɩɨɫɬɪɨɢɬɶ.

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 13],[1-5]

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 . ȼ ɧɟɦ ɧɟ-

ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:
§ ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
§ ɐɟɥɶ ɪɚɛɨɬɵ§ Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ:

1. ȼɚɪɢɚɧɬ ɡɚɞɚɧɢɹ
2. ɭɪɚɜɥɹɸɳɭɸ ɬɚɛɥɢɰɭ
3. ɢɫɩɪɚɜɥɟɧɧɵɣ ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ
4. ɭɩɪɚɜɥɹɸɳɭɸ ɬɚɛɥɢɰɭ
5. ɩɨɬɚɤɬɨɜɭɸ ɪɚɛɨɬɭ ɚɧɚɥɢɡɚɬɨɪɚ



48

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 8
ɉɟɪɟɜɨɞ ɜɵɪɚɠɟɧɢɹ ɜ ɩɨɥɶɫɤɭɸ ɡɚɩɢɫɶ

Цɟɥɶ Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɩɨɫɨɛɚɦɢ ɩɟɪɟɜɨɞɚ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ ɜ
ɩɨɥɶɫɤɭɸ ɡɚɩɢɫɶ

Ɂɚɞɚɧɢɟ. ɇɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɩɟɪɟɜɨɞɢɬ ɜɵɪɚɠɟɧɢɟ (ɜɚɪɢɚɧɬ
ɜɡɹɬɶ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ) ɜ ɩɨɥɶɫɤɭɸ ɡɚɩɢɫɶ. ɉɟɪɟɜɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɭɳɟɫɬɜ-
ɥɟɧ ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ (ɪɟɤɭɪɫɢɜɧɵɣ ɚɥɝɨɪɢɬɦ) (ɨɰɟɧɢɜɚɟɬ-
ɫɹ d ɛɚɥɥɚɦɢ), ɥɢɛɨ ɩɨ ɚɥɝɨɪɢɬɦɭ Ⱦɟɣɤɫɬɪɵ (ɨɰɟɧɢɜɚɟɬɫɹ ɜ d/2 , ɛɚɥɥɨɜ).

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 16],[1-5]

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 . ȼ ɧɟɦ ɧɟ-

ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:
§ ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
§ ɐɟɥɶ ɪɚɛɨɬɵ§ Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ:

1. ȼɚɪɢɚɧɬ ɡɚɞɚɧɢɹ
2. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɩɪɨɝɪɚɦɦɵ
3. ɥɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ
4. Ʉɨɧɬɪɨɥɶɧɵɣ ɩɪɢɦɟɪ (ɩɟɱɚɬɶ ɫɨɞɟɪɠɢɦɨɝɨ ɥɸɛɨɝɨ ɢɡ ɭɡɥɨɜ ɞɟɪɟɜɚ

ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ)
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 10
ɋɢɧɬɚɤɫɢɱɟɫɤɢɣ ɢ ɤɨɧɬɟɤɫɬɧɵɣ ɚɧɚɥɢɡ

Цɟɥɶ Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɫɬɪɨɟɧɢɹ ɫɢɧɬɚɤɫɢɱɟɫɤɨɝɨ ɢ ɤɨɧɬɟɤɫɬɧɨ-
ɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɪɚɛɨɬɚɸɳɢɯ ɫ ɧɢɦ ɬɚɛɥɢɰ.

Ɂɚɞɚɧɢɟ. ɇɚɩɢɫɚɬɶ ɜ ɞɨɛɚɜɥɟɧɢɟ ɤ ɥɟɤɫɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɚɬɨɪɭ ɞɥɹ ɮɪɚɝɦɟɧɬɚ ɩɪɨɝɪɚɦɦɵ,
ɩɨ ɜɚɲɟɦɭ ɜɚɪɢɚɧɬɭ ɢɡ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ №7, ɫɢɧɬɚɤɫɢɱɟɫɤɢɣ ɢ ɤɨɧɬɟɤɫɬɧɵɣ ɚɧɚ-
ɥɢɡɚɬɨɪ. ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶ ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ ɨɲɢɛɤɢ, ɫɬɪɨɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ
ɬɚɛɥɢɰɵ ɢ ɪɚɛɨɬɚɬɶ ɫɧɢɦɢ.

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ [6, ɥɟɤ 13-14],[1-5]

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ
Ɉɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɥɢɫɬɚ ɮɨɪɦɚɬɚ Ⱥ4 . ȼ ɧɟɦ ɧɟ-

ɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ:
§ ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ.
§ ɐɟɥɶ ɪɚɛɨɬɵ§ Ɉɩɢɫɚɧɢɟ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ:

1. ȼɚɪɢɚɧɬ ɡɚɞɚɧɢɹ
2. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɩɪɨɝɪɚɦɦɵ
3. ɥɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ
4. Ʉɨɧɬɪɨɥɶɧɵɣ ɩɪɢɦɟɪ
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