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§ 1. 

1. 

1°. . 
.

:  — -
, 

. , -
.

, 
.

1. -
. 

, , 
: , -

 — .
2. 

.
3. 

, . -
.

4. , -

, , .
 — 

. .
 — ,

-
 ( ) :

1)  ( ) ;
2)  ( ) ;
3)  ( ) ;
4)  ( ).



§ 1. 3

 — , . . , 
. , .

-
, 

. -
 — .

:  1,
 —  0.

 — 
0, 1, 2, 3, 4, …

 — , 
. -

:
1) ;
2)  — .

 — 
.

. -
: «  — -

» (« » ). -
.

 « »  « » 
.

 1
 1  10

0 1 2 3 4 5 6 7 8 9 10

 — I II III IV V VI VIIVIII IX X
 — α β γ δ ε ς ζ η θ ι

 —



4  1. 

.
, -

. 
.

 — , 
:

1) ;
2) .

.
, , 

, 
:

1) ;
2) ;
3) .
1. , 

.
-

, . 

 ( ),
.  1.

-
-

. -
,  — .

-
, « » 

 (
). ,  1828 -

.
2. , 

:
1) ;
2) .



§ 1. 5

 — , -
, -

.
.

 — 
.

.
. I = 1.
. II = 1 + 1 = 2.
. III = 1 + 1 + 1 = 3.

,  I 
1 .

 — , -
.

.
.

. 1 = 1.
. 11 = 1 + 10.
. 111 = 100 + 10 + 1.

,  1 .
, 

, : , -
, , . -

.
3. -

.
 — 

.
,

, , , , -
.



6  1. 

2°. 
 — -

,  0  1.  — ,
.

-
 2. 
:

1) : 1 — , 0 — ;
2)  — -
 12 + 12 = 102.

. ,
102 = 210. 

. 
.

 2 ,  — -
; ,  « »  « ».

 2
, 

× 0 1   + 0 1

0 0  0 0 0  1

1 0  1 1 1 102

  0 − 0 = 0
  1 − 0 = 1
  1 − 1 = 0
 102 − 1 = 1

: -
 1.

,  ( , 
12 + 12 = 102):

12 + 12 = 102 « »;
102 + 12 = 112 « »;
112 + 12 = 1002  « » ( . . 3).



§ 1. 7

1 1 1

         1                102                 112
       + 1               + 1               +  1
        102                112                1002

. 3. 

 4
 0  16

0   0

1   1 9  10012
2   102 1010  10102
3   112 1110  10112
4  1002 12  11002
5  1012 13  11012
6  1102 14  11102
7  1112 15  11112
8 10002 16 100002

-
, -

: 102 « » — , 112 « -
» — , : 11001 —
, , , , ».

-

. 
 0  1, 

, -
 ( . . 5).

. 5. 

0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0 0 1 0 1



8  1. 

3°. . , 
 — .

. -
 — 10 — : 0, 1, 2, …, 9.

. ,
, 

:  00, 01, 02, …,
09 .  100 , 

 00  99.
. -

 — .
 1000  000  999. . .

n- n .
 6 , n -

 10n n  1.

 6
, . .  10-

 1             10 = 10
1

 2            100 = 10
2

 3           1000 = 10
3

 4         10 000 = 10
4

 5        100 000 = 10
5

 6      1 000 000 = 10
6

 7     10 000 000 = 10
7

 8    100 000 000 = 10
8

 9  1 000 000 000 = 10
9

10 10 000 000 000 = 10
10

 4 , :



§ 1. 9

1)  2  0  1;
2) 4 = 22 : 00, 01, 102  112;
3) 8 = 23  000  1112;
4) 16 = 24  0000  11112.

 ( . 6),  7 ( -
).

 1  2 ,  —  1  4,  —
1—8 . ., n  —  1  2n .

, 
 0  1, , -

!

 7
, . .  10-

 1    2 = 2
1

 2    4 = 2
2

 3    8 = 2
3

 4   16 = 2
4

 5   32 = 2
5

 6   64 = 2
6

 7  128 = 2
7

 8  256 = 2
8

 9  512 = 29

10 1024 = 210

, 
, , -

, .



10  1. 

 — , -

.
 « » -

 “bit”  “BInary elemenT” — « -
»,  “BInary digiT” — «

», .
 — « »  « » , 

 — « -
». « »  1,

« » — 0.
 — , -

.
. 

.
 — -

,  8 . -
 8: 1 = 8 .

, -
.

 8 , 
? 

8 .
 — .

 256 , -
 256 

0000 00002 = 010  1111 11112 = 25510.
 256: 256 = 28.

-
, -

, ,  1000 ,
,  1000 .

 1000,  2 —
 1024: 1024 = 210.



§ 1. 11

 1024? , ,  1024 -
: 1) 

; 2) ; 3) 1024
 1000.

.
1 = 1 = 1 = 1 = 1024 .
1 = 1 = 1 = 1 = 1024 .
1 = 1 = 1 = 1 = 1024 .
1 = 1 = 1 = 1 = 1024 .
1 = 1 = 1 = 1 = 1024 .
1 = 1 = 1 = 1 = 1024 .

 1024  1000, -

 — , 
1024 . , 

, .
.

. 1 = 210 . . 1 = 2−10 .

. 1 = 210 = 210 × 210 = 220 .
. 1 = 2−10 = 2−10 × 2−10 = 2−20 .

.

 8

 1 2−10 2−20 2−30 2−40 2−50 2−60

210 1 2−10 2−20 2−30 2−40 2−50

220 210 1 2−10 2−20 2−30 2−40

230 220 210 1 2−10 2−20 2−30

240 230 220 210 1 2−10 2−20

250 240 230 220 210 1 2−10

260 250 240 230 220 210 1



12  1. 

4°. 
, ,

 — . 
.

 — -
, 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F.
-

.
-

, 
, .

, 
.

, 
 0  32. -

: -
 1. 

 0  32.
, -

, « », ,
. -

 « »:
1) 9 + 1 = A;
2) F + 1 = 1016;
3) 1916 + 1 = 1A;
4) 1F + 1 = 2016.

 9. : 
 ( .

)!



§ 1. 13

 9
,    0  32

-

     0 0 0
     1 1 1
     102 2 2
     112 3 3
    1002 4 4
    1012 5 5
    1102 6 6
    1112 7 7
   10002 8 8
   10012 9 9
   10102 1010 A
   10112 1110 B
   11002 1210 C
   11012 1310 D
   11102 1410 E
   11112 1510 F
 1 00002 1610 1016
 1 00012 1710 1116
 1 00102 1810 1216
 1 00112 1910 1316
 1 01002 2010 1416
 1 01012 2110 1516
 1 01102 2210 1616
 1 01112 2310 1716
 1 10002 2410 1816
 1 10012 2510 1916
 1 10102 2610 1A16
 1 10112 2710 1B16
 1 11002 2810 1C16
 1 11012 2910 1G16
 1 11102 3010 1E16
 1 11112 3110 1F16
10 00002 3210 2016



14  1. 

-
, -

. -
 9  0  32, -

 10 .

.
 1 0

+ 0 1 2 3 4 5 6 7 8 9 A B C D E F 10

0 0 1 2 3 4 5 6 7 8 9 A B C D E F 10

1 1 2 3 4 5 6 7 8 9 A B C D E F 10 11

2 2 3 4 5 6 7 8 9 A B C D E F 10 11 12

3 3 4 5 6 7 8 9 A B C D E F 10 11 12 13

4 4 5 6 7 8 9 A B C D E F 10 11 12 13 14

5 5 6 7 8 9 A B C D E F 10 11 12 13 14 15

6 6 7 8 9 A B C D E F 10 11 12 13 14 15 16

7 7 8 9 A B C D E F 10 11 12 13 14 15 16 17

8 8 9 A B C D E F 10 11 12 13 14 15 16 17 18

9 9  A B C D E F 10 11 12 13 14 15 16 17 18 19

A A B C D E F 10 11 12 13 14 15 16 17 18 19 1A

B B C D E F 10 11 12 13 14 15 16 17 18 19 1A 1B

C C D E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C

D D E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D

E E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E

F F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F

10 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20



§ 1. 15

, . . -
.  16,

 —  256 . ., n  — 16n. -
 10 ( ).

, 
, .

 1 1
, . .  10-

 1       16
1

 2       16
2

 3       16
3

 4       16
4

 5       16
5

 6       16
6

 7       16
7

 8       16
8

 9       169

10       1610

5°. n
 n — 

, n , n  2:
0, 1, 2, …, .1n −

n- n .
,  0, 1  2,

 —  0, 1, 2  3,  — -
 0, 1, 2, 3, 4, 5, 6  7.

, -
 — .



16  1. 

, n
 0,  — n − 1.

, , 
 0  32. -

: 
 1. -

, -
 0  32. -

 13 ( . ).
: -

 ( . )!
, 

, 
. . , , n .

 12 ( -
).

,
, .

 1 2
, . .  10-

, , n

3- 4- 8- n
 1 3

1
 4

1
 8

1
n
1

 2 3
2
 4

2
 8

2
n
2

 3 3
3
 4

3
 8

3
n
3

 4 3
4
 4

4
 8

4
n
4

 5 3
5
 4

5
 8

5
n
5

 6 3
6
 4

6
 8

6
n
6

 7 3
7
 4

7
 8

7
n
7

 8 3
8
 4

8
 8

8
n
8

 9 39 49 89 n9

10 310 410 810 n10



§ 1. 17

 1 3
2- , 3- , 4- , 8- , 10-    16-

2-  3-  4-  8-  10-  16-
      0    0   0  0  0  0
      1    1   1  1  1  1
     10    2   2  2  2  2
     11   10   3  3  3  3
    100   11  10  4  4  4
    101   12  11  5  5  5
    110   20  12  6  6  6
    111   21  13  7  7  7
   1000   22  20 10  8  8
   1001  100  21 11  9  9
   1010  101  22 12 10  A
   1011  102  23 13 11  B
   1100  110  30 14 12  C
   1101  111  31 15 13  D
   1110  112  32 16 14  E
   1111  120  33 17 15  F
 1 0000  121 100 20 16 10
 1 0001  122 101 21 17 11
 1 0010  200 102 22 18 12
 1 0011  201 103 23 19 13
 1 0100  202 110 24 20 14
 1 0101  210 111 25 21 15
 1 0110  211 112 26 22 16
 1 0111  212 113 27 23 17
 1 1000  220 120 30 24 18
 1 1001  221 121 31 25 19
 1 1010  222 122 32 26 1A
 1 1011 1000 123 33 27 1B
 1 1100 1001 130 34 28 1C
 1 1101 1002 131 35 29 1G
 1 1110 1010 132 36 30 1E
 1 1111 1011 133 37 31 1F
10 0000 1012 200 40 32 20



18  1. 

6°. . . 

 (
). 

.
, 

,— , ,—

», .
, , .

 (pixel, PICture ELement) — 
.

 — -
 —  ( . . 1).

, -
,  — .

. 14. 

. 
, .

, 
, . , -

: -
-

,  — , .
:

1) ; 2) 
.



§ 1. 19

 — 
. , , 

, -
.

 — , .
, ,  2,54 .

 — , -
.

.
 «dot» (« »),  — «inch» (« »),

 — «dot per inch»,  «
»  «dpi» (« »,  « »).

 dpi. .
 — 

, .
 — -

, .
, , 10 dpi 

30 × 20 , ,  2.

. 15.  10 dpi  ( )
 ( ) 

 — : 
.

1 1 



20  1. 

, . , -

,  — .
-

.
 (color, colour, ,  « ») —

, -
.

 (monochrome,  « -
») — , 

: 
.

 (black and white, ,
 « ») — , -

: .
? 

, , . 
.

 — . 
, , 

.
, -

, , .

. 
 2 ,  1 .

-
 — 16, . .

-
. 16 , , 4 .

16 , 
256 —  ( ). 

. 256  8 ,  1 .
 —  16- , 

2- , . 162 , 
.



§ 1. 21

 — 24- -
,  3-  (

), 
.  24- -

 32- ,  24- .
1-  —  21 = 2- .
4-  — 24 = 16- .
8-  — 28 = 256- .
16- ,  High Color (  « », -

) —  216 .
24- ,  32- ,  True Color (  «

», ) —  224-  232 .

7°. . , 
, -

,
, -
, 

. . 
.

 3 : 
,  —  —  ( . . 16).

 3 , 
 ( . . 17).

. 16. 

. 17. 

0



22  1. 

-
. -
 ( . 18). -

, !

. 18. 

, 
 ( -

, , ).
 — :

1) , R (red,  « »);
2) , G (green,  « »);
3) , B (blue,  « »).

,  — .

 ( . . 19).
 — . 

-
: , .

, -
, , -

. , 
.

. 19. 

R G
B

0



§ 1. 23

8°. 
 (color model) — 

.
 — , 

, .
 RGB (Red, Green, Blue,  « ») —

: , .
, .

.
 (white) 

,  (black) —
.

 ( . . 20).

. 20. 

, C ( , , , cyan)
, -

, M ( , , , magenta)  —
, ,

Y (yellow) — .
 RGB -

 ( . . 21).

. 21.  RGB ( )

M
R B

W
CY

GK



24  1. 

. , -
. -

.
,  (alpha) — 

, , 

.
 RGBA (Red, Green, Blue, Alpha,  « -

») —  RGB .
, 

, 
.

 — , 
.

 — : 
, -

.  24
,  1 , . .

 16- .
, ,

 ( . . 22).

. 22. 

-



§ 1. 25

, -
. 

.
, -

. -
.

, -
, 

, . .  ( . 23).

. 23. 

 — :
1) , C (cyan,  « »);
2) , M (magenta,  « »);
3) , Y (yellow,  « »).

CMY CMYK.
 CMY.

 — -
, .

 CMY (Cyan, Magenta, Yellow, 
») — -

: , -
.

, 
 — 

.
 (white) 

,  (black) — -
.

: : :
R   G  B G  B R   G  B R  B R   G  B R  G



26  1. 

.
 CMY , -

 25.
-

;  — 
;  — -

 ( . . 24).

. 24. 

. 25.  CMY ( )

-
, ,

.
, -

, 
. 

CMYK.
 CMYK (Cyan, Magenta, Yellow, blacK, -

 « ») —  CMY, 
.

:
+

:
+

:
+

:
+

:
+

:
+

R  G  B B R  G  B G R  G  B R

B
M C

K
GR

YW



§ 1. 27

9°. 
1.  200 .
2.  200 .
3.  5 .
4.  7 .
5. : 10240 ; 1024000 . 10 ;

1000 . 20 ; 1000 . 20 ; 1000 . !
6.  100 , 

 — 1000. -
?

7.  5000 
,  — 8000. -

?
8.  « -

»  50 -
,  — 100. 

?
9. 

 15 × 15 2  360 . 
.

10.  600 .
 15 , -

 — 2,5 . -
.

11.  17" 
 1024 × 768. .

12. 4  8 × 11 2. -
, -

4,  300
 24 .

13.  ( . 26) -
. ?

.
14.  ( .  27) 

. ?
.



28  1. 

. 26. 

. 27. 

1. 200 = 8 × 200 = 1600 .
2. .25

8
258

8
200200 =×==

3.  8 -
 230.  5 = 5 × 230 .
4.  8 -

 2−20: 7 = 7 × 2−20 .
5. 10240 = 10240 × 2−10 = 10 .
1024000 = 1024000 × 2−10 = 1000 .
10 = 10 × 210 = 10240 .
1000 = 1000 × 210 = 1024000 .
20 = 20 × 2−20 . 1000 = 1000 × 2−20 .
20 = 20 × 220 . 1000 = 1000 × 220 .
6.  7 , -

 100.  7: 26 = 64 < 100  128 = 27.
, 100 

 7.
 7 ,

 1000.  10: 29 = 512 < 1000  1024 = 210.
, 1000 

 10.
7. , 

 5000.  13: 212 = 4096 < 5000  8192 = 213.
, 5000 

 13.

R G
B R G

B

C M
Y C M

Y
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, 
 8000.  13: 212 = 4096 < 8000  8192 = 213.

, 8000 
 13.

8. , 
 50.  4: 33 = 27 < 50  81 = 34.

, 50 -
 4.

, 
 100.  5: 34 = 81 < 100  243 = 35.
, 100 -

 5.
9.  — . ,

 15 . 
15 × 15 2  360 000 , -

60010061000036360000 =⋅==
. ,  15  —  6

, , 
 600 /6 = 100 dpi.

10. 2,5  —  1 . 
 600 /6 = 100 dpi, 

 — 600 /1 = 600 dpi.
11. , 

. :
.1280525634256)3256()4256(7681024 2222222 =⋅=+=⋅+⋅=+

 « »: 1280 dot/17" ≈ 75,3 dpi.
12.  24 = 3 . 

300⋅300 . ,  300⋅300⋅8⋅11⋅3 =
= 23 760 000 = 23 203,125 ≈ 22,66 .

13.  RGB ( . 21) , 
,  — , 

, , . . .
14.  CMY ( . 25) , -

,  — ,
, , . . .



30  1. 

2. 
, . , 

.
, 

, 
n.

 1 .  -
.

1. , 
 8.

2. , 
 8.

 2 .  
.

, , -

, 
.

 3 .  -
.

, -
m ,  2

,  2 m.
m ,

 2,  0 
.

 4 .  
.

, -
m , 

 3 ,  3 m.
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m ,
 3,  0 

.

 5 .  
n .

n , -
m , 

n , n m.
m ,

n,  0 
.

 6 .  
.

, .
-

.



32  1. 

3. 

1°. 
 2 0 0 6 . 1

, ,

 Unicode:
 —  16,4 .

1) 32  2) 512  3) 64  4) 32 

 2 0 0 7 . 1
,  16 , 

 Unicode:
: .

1) 44  2) 704  3) 44  4) 704 

 2 0 0 8 . 1
 Unicode -

.  24 
.

1) 384  2) 192  3) 256  4) 48 

 2 0 0 9 . 1

, -
 16-  Unicode,  8- -

-8. 
 480 . ?

1) 30 2) 60 3) 120 4) 480
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2°. 
 2 0 0 6 . 3

-
 223 ?

1) 1 2) 8 3) 3 4) 32

 2 0 0 6 . 2
-

, . 
 ( , , . .) -
, -

 ( )?

1) 80 2) 120 3) 112 4) 96

 2 0 0 7 . 2
, 

 (« »  « -
»). 

, -
 50 ?

1) 5 2) 6 3) 25 4) 50

 2 0 0 8 . 2 ,  2 0 0 9 . B 1
. -

 (« », « -
»  « »). -

, 
 18 ?

1) 6 2) 5 3) 3 4) 4
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 2 0 0 9 . 2
 119 . -

, -
, 

. -
, , -

 70 ?

1) 70  2) 70  3) 490  4) 119 

 2 0 0 7 . 3
-

. 
 0  100 , -

. 
80 . -

.

1) 80   2) 70  3) 80  4) 560 

 2 0 0 8 . 3
, -

. -
 ( ) 

. 
 150 .

1) 600   2) 750  3) 1200  4) 60 

3°. 
 2 0 0 6 . 1 7

 ( ), -
-

 64 × 64 , , -
 256 . .

1) 128 2) 2 3) 256 4) 4
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 2 0 0 7 . 1 7
 64 × 64

 512 . -
?

1) 16 2) 2 3) 256 4) 1024

 2 0 0 8 . 1 7
 32 × 32

 512 . -
?

1) 256 2) 2 3) 16 4) 4

 2 0 0 9 . 1 5
-

 bgcolor="# ", 
-

 24-  RGB- . -
,  <body bgcolor="#FFFFFF">?

1)  2)  3)  4) 

4°. 
 2 0 0 6 . B 5

, 

10 .  ( -
), ,

 32 -
? ( )

 2 0 0 7 . B 5
 ADSL-

256000 /c.  2
. .
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 2 0 0 8 . B 5
 ADSL-

1024000 /c. -
 5 . .

 2 0 0 9 . B 7
 ADSL-

128000 /c. -
 625 . .
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4. 
1. 

 2006. 1. 2) 512 .
 2007. 1. 2) 704 .
 2008. 1. 1) 384 .
 2009. 1. 2) 60.

2. 
 2006. 3. 1) 1.
 2006. 2. 4) 96.
 2007. 2. 2) 6.
 2008. 2, 2009.B1. 3) 3.
 2009. 2. 3) 490 .
 2007. 3. 2) 70 .
 2008. 3. 1) 600 .

3. 
 2006. 17. 4) 4.
 2007. 17. 2) 2.
 2008. 17. 3) 16.
 2009. 15. 1) .

4. 
 2006.B5. 2400.
 2007.B5. 3750.
 2008.B5. 625.
 2009.B7. 40.



38  1. 

5. 

1°. 
.  2006  2008 , 

2009 .
. 1. -

.
,  2008 

.
, , 

. 
,

.
2. -

.
3.  2008 

, -
 — , .

 2 0 0 6 . 1
: 2) 512 .
. 

, : 32.
,  2 -

.  2 × 32 = 64 . -
!

: 64 = 64 × 8 = 512 .

 2 0 0 7 . 1
: 2) 704 .
. .

 2 0 0 8 . 1
: 1) 384 .
. .
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 2 0 0 9 . 1
: 2) 60.
 1. x.

 16-  16x
,  8-  — 8x.  16x − 8x = 480. -

 8x = 480, x = 60.
 2.  16-

 8-  8 -
,  480 . -
,  480 /8 = 60.

 3. -
 2 ,  8- -8 

 480 .  480 /8 = 60.

2°. 
. . 

.
. , 

 — . 
.

. 
, .

. 1. -
, -

. , , 
 — .

2. , 
.

3. , 
, 

 — 
.
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 2 0 0 6 . 3
: 1) 1.
. .

223 = 220 × 23 = 220 = 1 .

 2 0 0 6 . 2
: 4) 96.
. , 

.
 5 

 25 = 32,  6  — 26 = 64.
,

, 
, -

: 32 + 64 = 96.

 2 0 0 7 . 2
: 2) 6.
. , -

, -
.

, -
, , 

 50, 
.

,  50,  64:
26 = 64 (25 = 32 < 50  64 = 26).  6 .

 2 0 0 8 . 2 ,  2 0 0 9 . B 1
: 3) 3.
. , -

, -
, :

32 = 9 < 18  27 = 33.
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 2 0 0 9 . 2
: 3) 490 .
. , -

.  119
. -

 7 : 26 = 64 < 119  128 = 27.
, , -

, -
 70 , 

70 × 7 = 490 .

 2 0 0 7 . 3
: 2) 70 .
. , 

,  101 :  0  100 (
 100 , ).

: 80 × 7 = 560 
(26 = 64 < 119  128 = 27). -

!
.

80 × 7 = 8 × 70 = 70 .

 2 0 0 8 . 3
: 1) 600 .
. . 10 

 4  (23 = 8 < 10  16 = 24.
 150 -

, :
150 × 4 = 600 .



42  1. 

3°. 
. .

,  — -
 — .

. 1. -
.

2. .
3. .

 2 0 0 6 . 1 7
: 4) 4.
. -

: 64 × 64 = 26 × 26 = 212.
 256 = 28

,  8 , 
 2  8.

-

,  8 × 212 =
= 212 = 22 × 210 = 22 = 4 .

 2 0 0 7 . 1 7
: 2) 2.
. , 

, : 512 × 8 = 29 × 23 = 212 .
-

: 64 × 64 = 26 × 26 = 212.
, 

.1222
2

2 01212
12

12

==×= −

 21 = 2 .

 2 0 0 8 . 1 7
: 3) 16.
. .
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 2 0 0 9 . 1 5
: 1) .
. , : 

 FFFFFF?
 24-  RGB-

, -
,  — 

 — .
,  RGB -

 FF, 
.

4°. 
. 1. 

. .
.

2. .
3. .

 2 0 0 6 . B 5
: 2400.
. :

10 = 10 × 60 = 600 .
,

: 32 = 4 .
, 

600 × 4 = 2400 .

 2 0 0 7 . B 5
: 3750.
. .

 2 0 0 9 . B 7
: 625.
. .



44  1. 

 2 0 0 9 . B 7
: 40.
. 

: . , -
. :

128000 /c = 27 × 103 /c = 24 × 103 /c.
: 625 = 54 = 210 × 54 .

,
:

.4052
)52(
52

102

52 3
3
46

34

410
=×=

×
×=

×

×



§ 2. 

1. 

1°. 
. 

:
1) 

;
2) 

, 
.

,  1 :
) 1; ) 01; ) 001; ) 0001.

: 
, 

. -
, . 

, 
.

, ,
.

, 
. , -

, , , , .
 — , , 

. . : -
 0. 

.
.

.  123  123.
.  0022  22.
.  00001230,0456 —  12300456.
.  000987,654000 — 987654000.



46  1. 

,
. 

.
.  101  101.
.  0011  11.
.  00001101,0101 —  11010101.
.  000111,111000 — 111111000.

n.

2°. 
-

. -
, 

 — .
, 

, -
. , 

12 + 12 = 102, 12 + 12 + 12 = 112,  102 − 12 = 12.
1.  1 -
: 1100102 (=50)  1101112 (=55), 1101112 (=55)  1110112 (=59).

-
 102  112,  1 -

.
2. , 

! 
, , 
, −.

 1 -
: 11001102 (=102)  10012 (=9), 1011112 (=47)  111000002 (=224).

 0  1,
 0  102,  1 -
 0,  1.
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0 10
1 1 1 1 1 1 1 1 1 1 1 1 10 0 10 0 1 1 1 110

  110010         110111        1100110         11100000
+ 110111       + 111011       -   1001        -  101111
 1101001        1110010        1011101         10110001

. 1. :
) 1100102 + 1101112 == 11010012 (50 + 55 = 105);
) 1101112 + 1110112 = 11100102 (55 + 59 = 114);
) 11001102 − 10012 = 10111012 (102 − 9 = 93);

) 1011112 − 111000002 = −101100012 (47 − 224 = −177)

3.  2 
: 100012 (=17)  10112 (=11); 1010012 (=41)  11010002 (=104).

,  — -
, , 

.
4.  2 :

1001002 (=36)  112 (=3); 100011112 (=143)  11012 (=13).
 — ,

, 
. , 

.
                                         10001111 1101
     10001          101001  100100 11    1101    1011
×     1011 ×      1101000   11    1100    10011
     10001       101001       11            1101
    10001      101001         11            1101
+ 10001   + 101001      0             1101
  10111011   1000010101000                      0

. 2. :
) 100012 × 10112 = 101110112 (17 × 11 = 187);

) 1010012 × 11010002 = 10000101010002 (41 × 104 = 4264);
) 1001002 : 112 = 11002 (36 : 3 = 12);

) 100011112 : 11012 = 10112 (143 : 13 = 11)

.



48  1. 

3°. 
.

, -
.

,  10, 110, 340 — .
, -

, , 
 — .

,  4 , 
 100 .

. -
 10:

a = am-110m-1 + am-210m-2 + … + a1101 + a0100.
 10 a, 

m . 
am-1 ≠ 0, a m .

, 123 = 1⋅102 + 2⋅101 + 3⋅100.
.

, 
a0 = 0.

a = am-110m-1 + am-210m-2 + … + a1101.
. 

, 
 10:

a = 10(am-110m-2 + am-210m-3 + … + a1).
a -

, , . . 
a = al-12l-1 + al-22l-2 + … + a121 + a020,

l — a.
,

 2:
a = al-12l-1 + al-22l-2 + … + a121 = 2(al-12l-2 + al-22l-3 + … + a1).
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, 
n.

a n
, . . 

a = ak-1nk-1 + ak-2nk-2 + … + a1n1 + a0n0,
k — n a, n  2.

 n- -
n!

a = ak-1nk-1 + ak-2nk-2 + … + a1n1 = n(ak-2k-2+ ak-3k-3+ … + a1).
-

.
 2 l :

20 + 21 + … + 2l-1 + 2l.
,  2l+1 − 1:

.1210000111112222 1

11

110 −=−==++++ +

++

− l

ll

ll
43421K43421KK

, 1 + 2 + 4 = 7 = 8 − 1, 1 + 2 + 4 + 8 + 16 = 31 = 32 − 1.
. ,

k + 1 l:

{ { .222)12(00111001122 11

11

klkkl

kklkkl

lk −=⋅−=⋅==++ ++−

+−+−
321KK321KKK

4°. , 

-
. 

, 
 ( . . 8  12  § 1).

,  16 
: 16 = 24.

.



50  1. 

-

.
, D = 11012, 2A = 0010 10102 = 1010102.

.
, 11012 = D, 1010102 = 0010 10102 = 2A.

,  0000 00002

1111 11112, -
 0016  FF16.

,  2 
 00 0016  FF FF16, -

 3  00 00 0016

FF FF FF16.

 ( . . 12  § 1). , -
 8 

: 8 = 23.

.
, 68 = 1102, 258 = 010 1012 = 1 01012.

-
.

, 1102 = 68, 1 01012 = 010 1012 = 258.
,  — -

 ( . . 12  § 1), 
4 : 4 = 22.

-
.

, 34 = 112, 124 = 01 102 = 1102.
-

.
, 112 = 34, 1102 = 01 102 = 124.
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5°. 
, . . -

, .
, 

-
,  0  9.

m > 0 -
:

m = a0⋅20 + a1⋅21 + … + an−2⋅2n−2 + an−1⋅2n−1, an−1 = 1.
an−1 = 1 , -

, n,  0. -
a0, a1, …, an−2  0,  1.

:
: 0 = 0.

, 1 = 20, 2 = 21, 3 = 20 + 21, 4 = 22.
, m

, -
m

, 
:

m = 〈an−1an−2 … a1a0〉2, an−1 = 1.

an−1 = 1 ,  1.
n − 1 a0, a1, …, an−2  0,  1.

. ,
-

: .
,

00102 = 0 + 1⋅2 + 0⋅4 + 0⋅8 + 1⋅16 = 18,
1000102 = 1⋅2 + 1⋅32 = 34,
1 1 0 0 1 12 = 20 + 21 + 24 + 25 = 1 + 2 + 16 + 32 = 51,
5  4  3  2  1  0
1 1 0 1 1 02 = 32 + 16 + 4 + 2 = 54.
32 16  8  4   2   1



52  1. 

6°. 

m = a0 + a1⋅21 + … + an−2⋅2n−2 + 2n−1

m
a0, a1, …, an−2 n − 1.

m = a0 + 2(a1⋅20 + … + an−2⋅2n−3 + 2n−2).
m  2 ,0a

a1 + a2⋅21 + … + an−2⋅2n−3 + 2n−2 = a1 + 2(a2⋅20 + … + an−2⋅2n−4 + 2n−3).
 2 a1, . .:

a0 m  21;
a1 m  22;

…
an−1  1: m  2n.

. . ai m
 2i+1, i —

,  0 n − 1, n − 1 — -
, m:

2n−1 m < 2n.
m -

:
m = 〈an−1an−2 … a1a0〉2,

.
, 

.
        20 2                      30 2
        20 10 2                   30 15 2
         0 10 5 2                  0 14 7 2
            0 4 2 2                   1 6 3 2
              1 2 1 2                   1 2 1 2
                0 0 0                     1 0 0
                  1                         1

. 3. : ) 20 = 101002; ) 30 = 111102
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7°. 
-

, 
, 

.
-

, ,
.

-
m > 0 

m = a0 + a1⋅21 + … + an−2⋅2n−2 + 2n−1

, n , 

2n−1 m < 2n.
.

 5 .
,  22  5 < 23.

, 5 = 22 + …
 5 − 22 = 5 − 4 = 1.

,  20  1 < 21.
, 5 = 22 + 20 + …

 1 − 20 = 1 − 1 = 0.
, 5 = 22 + 20, . . 5 = 1012.

.
 54 .

25  54 < 26, 54 − 32 = 22,

24  22 < 25, 22 − 16 = 6,

22  6 < 23, 6 − 4 = 2,

21  2 < 22, 2 − 2 = 0,

,  54 = 25 + 24 + 22 + 21, . . 51 = 1101102.
, -

: , 
.



54  1. 

8°. 
,

. , . 
, .

1. m :
m = 〈0,a1a2 … an-1an〉2, an = 1.

an = 1 ,  1.
n − 1 a1, a2, …, an−1  0,  1. 

.2222
2222

1
1

2
2

1
11

1
2
2

1
1 n

n
n

nn
n

n
n aaaaaaaam −+−

−
−−

−+−
− ++++=++++= KK

.
,

0,0012 = 0⋅2-1 + 0⋅4-1 + 1⋅8-1 = 1/8 = 0,125,
0 , 1 1 0 1 2 = 1/2 + 1/4 + 1/16 = 8/16 + 4/16 + 1/16 = 13/16.
         2  4  8  16
2. 

m = a1⋅2-1 + a2⋅2-2 + … + an-1⋅2-n+1 + 2-n.
m

a1, a2, …, an−1 −n.

m = 2-1(a1 + a2⋅2-1 + … + an−1⋅2-n+2 + 2-n+1).
m  2 a1, 

a2⋅2-1 + … + an−1⋅2-n+2 + 2-n+1 = 2-1(a2 + … + an−1⋅2-n+3 + 2-n+2).
 2 a2, . .

. , -
.

    0,125 0,25 0,5           0,8125 0,625 0,25 0,5
    0,250 0,50 1,0           1,6250 1,250 0,50 1,0

. 4. :
) 0,125 = 0012; ) 0,8125 = 11012.  2
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9°. 
1. .

111012 + 100012; 110112 + 100112; 101112 + 101112; 111112 + 101112.
2. .

, 
. 

.
111002 − 100012; 110102 − 100112; 101102 − 101112; 111102 − 101112.

3. 
 2  (

 2 ). -

 11 
.

.
111012⋅100012; 110112⋅100112; 101112⋅101112; 111112⋅101112.

4. .
110112/112; 110012/1012; 11111102/1102; 1111112/10012.

5. .
8D; AB; 1BA; 2D8.

6. .
11 1011 11012; 111 1110 01112; 1001 1001 10012; 1111 1101 10112.
7. .

10101010102; 11011011012; 11001100112; 10010010012.
8. .

3 23 314; 13 32 134; 21 21 214; 33 31 234.
9. .

16758; 37478; 46318; 77338.
10. .

8D; AB; 1BA; 2D8.
11. -

-
 ( )?

15; 20; 25; 30; 40; 60; 80; 100.
12. .

15; 20; 25; 30; 40; 60; 80; 100.
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13. .
200; 300; 400; 800.

14. .
1000; 2000; 3000; 10000.

15. .
1000; 2000; 3000; 10000.

1.
1 1 1   1 1 1  1 1 1 1 1 1 1 1

  11101          11011          10111          11111
+ 10001        + 10011        + 10111        + 10111
 101110         101110         101110         110110

2.
0 10

0 1 10 0 10
0 1 10 0 10    010

  11100         11010         10111          11110
- 10001       - 10011       - 10110        - 10111
   1011           111       -     1            111

3.
      11101         11011         10111         11111
×     10001 ×     10011 ×     10111 ×     10111
      11101         11011         10111         11111
+ 10001         11011         10111         11111
  100101101   + 11011        10111         11111
               1000000001   + 10111    + 11111
                             1000010001    1011000001

4.
 11011 11    11001 101   1111110 110    111111 1001
-11    1001  -101   101  -110     10101  -1001   111
  0011          101         111            1101
 -  11         -101        -110          -1001
     0            0           110           1001
                             -110          -1001
                                0              0

5.
8D = 1000 1101; AB = 1010 1011;

1BA = 0001 1011 1010 = 1 1011 1010;
2D8 = 0010 1101 1000 = 10 1101 1000.
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6.
11 1011 1101 = 0011 1011 1101 = 3BD;
111 1110 0111 = 111 1110 0111 = 7E7;

1001 1001 1001 = 999; 1111 1101 1011 = FDB.

7.
1 0 1 0 1 0 1 0 1 02 = 512 + 128 + 32 + 8 + 2 = 520 + 160 + 2 = 682;
512 256 128 64  32  16   8     4     2     1

1 1 0 1 1 0 1 1 0 12 = 512+ 256+ 64+ 32+ 8+ 4+ 1= 520+ 260+ 96+ 1= 877;
512 256 128 64  32  16   8     4     2     1

1 1 0 0 1 1 0 0 1 12 = 512 + 256 + 32 + 16 + 2 + 1 = 770 + 49 = 819;
512 256 128 64  32  16   8     4     2     1

1 0 0 1 0 0 1 0 0 12 = 512 + 64 + 8 + 1 = 520 + 65 = 585.
512 256 128 64  32  16   8     4     2     1

8.
3 2 3 3 14 = 768 + 128 + 48 + 12 + 1 = 780 + 177 = 957;
256 64  16   4     1

1 3 3 2 1 34 = 1024 + 768 + 192 + 32 + 4 + 3 = 1060 + 960 + 3 = 2023;
1024 256 64    16    4      1

2 1 2 1 2 14 = 2048 + 256 + 128 + 16 + 8 + 1 = 2048 + 400 + 9 = 2457;
1024 256 64    16    4      1

3 3 3 1 2 34 = 3072 + 768 + 192 + 16 + 8 + 3 = 3080 + 960 + 19 = 4059.
1024 256 64    16    4      1

9.
1 6 7 58 = 512 + 384 + 56 + 5 = 517 + 440 = 957;
512 64   8     1

3 7 4 78 = 1536 + 448 + 32 + 7 = 1543 + 480 = 2023;
512 64   8     1

4 6 3 18 = 2048 + 384 + 24 + 1 = 2049 + 408 = 2457;
512 64   8     1

7 7 3 38 = 3584 + 448 + 24 + 3 = 3608 + 451 = 4059.
512 64   8     1
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10.
8 D16 = 128 + 13 = 141;
16  1

A B16 = 160 + 11 = 171;
16   1

1 B A16 = 256 + 171 + 10 = 437;
256 16     1

2 D 816 = 512 + 208 + 8 = 728.
256 16     1

11.
23  15 < 24,  4 . 15 —

,  1.
24  20 < 25,  5 . 20 —

,  0.
24  25 < 25,  5 . 25 —

,  1.
24  30 < 25:  5 ,  — 0.
25  40 < 26: ,  — 0.
25  60 < 26:  6 ,  — 0.
26  80 < 27:  7 ,  — 0.
26  100 < 27:  7 ,  — 0.

12.
15 = 1111; 20 = 1 0100; 25 = 1 1001; 30 = 1 1101;
40 = 32 + 8 = 10 0000 + 1000 = 10 1000;
60 = 32 + 28 = 10 0000 + 1 1100 = 11 1100;
80 = 64 + 16 = 100 0000 + 1 0000 = 101 0000;
100 = 64 + 36 = 64 + 32 + 4 = 100 0000 + 10 0000 + 100 = 110 0100.

13.
200 = 128 + 72 = 128 + 64 + 8 = 1100 1000;
300 = 256 + 44 = 256 + 32 + 12 = 256 + 32 + 8 + 4 = 1 0010 1100;
400 = 256 + 144 = 256 + 128 + 16 = 1 1001 0000;
800 = 512 + 288 = 512 + 256 + 32 = 11 0010 0000.
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14.
 2, 

 —  2.

1000 500 250 125 62 31 15 7 3 1 0
   0   0   0   1  0  1  1 1 1 1
1000 = 11 1110 1000
2000 1000 500 250 125 62 31 15 7 3 1 0
   0    0   0   0   1  0  1  1 1 1 1
2000 = 111 1101 0000
3000 1500 750 375 187 93 46 23 12 6 3 1 0
   0    0   0   1   1  1  0  1  0 0 1 1
3000 = 1100 1011 1000
10000 5000 2500 1250 625 312 156 78 39 19 9 4 2 1 0
    0    0    0    0   1   0   0  0  1  1 1 0 0 1
10000 = 10 0111 0001 0000

15.
 3, 

 —  3.

1000 333 111 37 12 4 1 0
   1   0   0  1  0 1 1
1000 = 1101001
2000 666 222 74 24 8 2 0
   2   0   0  2  0 2 2
2000 = 2202002
3000 1000 333 111 37 12 4 1 0
   0    1   0   0  1  0 1 1
3000 = 11010010
10000 3333 1111 370 123 41 13 4 1 0
    1    0    1   1   0  2  1 1 1
10000 = 111201101



60  1. 

2. 
, . , 

.
,

.

 1 .  
.

1. 
.

2. , , .

 2 .   2 n

.
1.  2n n

.
2. , , .

 3 .  
.

1. , 
, -

.
2. -

, -
.

 4 .  
2 n .

1. n , ,
 2n .

2. n,
-

.
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 5 .  
.

m
:

〈am−1am−2 … a1a0〉2 = a0⋅20 + a1⋅21 + … + am−2⋅2m−2 + am−1⋅2m−1, am−1 = 1,

.

 6 .  n
.

m n
:

〈am−1am−2 … a1a0〉2 = a0⋅n0 + a1⋅n1 + … + am−2⋅nm−2 + am−1⋅nm−1, am−1 ≠ 0,

.

 7 .  -
.

, , 
.

 8 .  n -
.

n
n, , 

n .

 9 .  
.

1.  2. 
 2. . .  —  0  1 — -

, -
.

2. , 
.



62  1. 

 1 0 .  
n .

1. n. 
n. . .  — -

 0 n − 1 — 
n , .

2. , 
.

 1 1 .  
.

1. m
n, 

2n−1 m < 2n.
, m = 2n−1 + …

2. m,  2n−1: l = m − 2n−1.
l  0, m -

n : m = 〈10…00〉2.
l  0,  3.

3. l k, 
2k−1 l < 2k.

, m = 2n−1 + … + 2k−1 + …
4. l,  2k−1: l ← l − 2k−1.

, l  0, 
m
m = 〈an−1an−2…a2a1a0〉2, ,ia -

, 
1,  0.

l  0,  3.
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3. 

1°. 
 2 0 0 6 . 4

-
 126 

1) 1 2) 2 3) 3 4) 0

 2 0 0 7 . 4
 195?

1) 5 2) 2 3) 3 4) 4

 2 0 0 8 . 4

194,5?

1) 5 2) 6 3) 3 4) 4

2°. , 
 2 0 0 6 . 5

x y x = 1D16, y = 728.
.

1) 100011112 2) 11001012  3) 1010112  4) 10101112

 2 0 0 7 . 5
 1016 + 108⋅102 -

1) 1010 2) 11010 3) 100000 4) 110000
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 2 0 0 8 . 5
x y, x = A616, y = 758. 

.

1) 110110112 2) 111100012 3) 111000112 4) 100100112

 2 0 0 9 . 4
 438  5616?

1) 1218 2) 1718 3) 6916 4) 10000012

 2 0 0 9 . 3
: = D716, b = 3318. c, -

, a < c < b?

1) 11011001 2) 11011100 3) 11010111 4) 11011000

 2 0 0 7 . 1 3
, , , -

 (  00  11 -
). -

, :

1) 138 2) DBCA 3) D8 4) 3120

 2 0 0 8 . 1 3
, , , -

 (  00  11 -
). 

-
, :

1) 132 2) D2 3) 3102 4) 2D
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 2 0 0 9 . 1 1
, , , -

 (  00  11, -
). -

, 

1) 4B 2) 411 3) BACD 4) 1023

3°. 
 2 0 0 6 . B 1

 17 -
 101. .

 2 0 0 7 . B 1
-

,  22 
 4.

 2 0 0 8 . B 1
-

,  23 
 2.

 2 0 0 9 . B 3
-

, 25, 
 11.



66  1. 

4. 

1°. 
 2006. 4. 1) 1.
 2007. 4. 4) 4.
 2008. 4. 4) 4.

2°. , 
 2006. 5. 4) 101 01112.
 2007. 5. 3) 10 0000.
 2008. 5. 3) 111 000112.
 2009. 4. 2) 1718.
 2009. 3. 4) 1101 1000.
 2007. 13. 3) D8.
 2008. 13. 2) D2.
 2009. 11. 1) 4B.

3°. 
 2006.B1. 4.
 2007.B1. 6, 9, 18.
 2008.B1. 3, 7, 21.
 2009.B3. 5, 21.
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5. 

1°. 
. .

. 1. .
2. -

.
3. .

 2 0 0 6 . 4
: 1) 1.
 1.  126 :

126|2 12610 = 111 11102.
126 63|2
  0 62 31|2
     1 30 15|2
        1 14 7|2
           1 6 3|2
             1 2 1|2
               1 0 0
                 1

.
 2.  126 , -

:
12610 = 12810 − 210 = 2710 − 2110 = 1000 00002 − 102 = 111 11102.

 2 0 0 7 . 4
 1.  195 :

195|2 19510 = 1100 00112.
194 97|2
  1 96 48|2
     1 48 24|2
        0 24 12|2
           0 12 6|2
              0 6 3|2
                0 2 1|2
                  1 1 0
                    1

.
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 2. , 
 195  2:

195 → 97 → 48 → 24 → 12 → 6 → 3 → 1.
.

 2 0 0 8 . 4
 1.  194,5 :

194|2                  0,5 194,510 = 1100 0010,12.
194 97|2               1,0
  0 96 48|2
     1 48 24|2
        0 24 12|2
           0 12 6|2
              0 6 3|2
                0 2 1|2
                  1 1 0
                    1

.
 2. , 

 194  2. 
: 194 → 97 → 48 → 24 → 12 → 6 → 3 → 1.

,  1 -
 0,5  2: 0,5 → 1,0.

.

2°. , 
. .  —

2009. 3.
. 1. .

2. ,
, , -

.
3. , -

.
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 2 0 0 6 . 5
: 4) 101 01112.
. 
. ,  16 = 24,  8 = 23.

1D16 = 0001 11012 = 1 11012, 728 = 111 0102.
.

   11101
+ 111010
 1010111

 2 0 0 7 . 5
: 3) 10 0000.
 1. -

. ,  16 = 24,  8 = 23.
1016 = 0001 00002 = 1 00002, 108 = 001 0002 = 1 0002.

.
1 0002 × 102 = 10 0002.

.
  10000
+ 10000
 100000

 2. , 
, , 
:

1016 + 108 × 102 = 16 + 8 × 2 = 16 + 16 = 32 = 10 00002.

 2 0 0 8 . 5
: 3) 111 000112.
.  2006. 5.

 2 0 0 9 . 4
: 2) 1718.
. , -

, , 
.
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 2 0 0 9 . 3
: 4) 1101 1000.
. 
. ,  16 = 24,  8 = 23.

= D76 = 1101 01112, b = 3318 = 011 011 0012 = 1101 10012.
a b.

: a < 1101 1001 b — .
: a < 1101 1100 > b — .
: a  1101 0111 < b — .

: a < 1101 1000 < b — .

 2 0 0 7 . 1 3
: 3) D8.
 1. -

: 1101 1000. -
: D8.

 2. 4  8 ,
-

 2 . , 
3),  2 

.

 2 0 0 8 . 1 3
: 2) D2.
. . -

 2.

 2 0 0 9 . 1 1
: 1) 4B.
. . 

 2 .
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3°. 
. . -

.
. 1. 

, .
2. 

. 

. 
, , 

. -
.

3. .

 2 0 0 6 . B 1
: 4.
 1. n. -

n2 + 1 = 17, n2 = 16. n = 4, -
n — .

 2. 17  101.  16 
 100, . . n — -

, n2 = 16. n = 4.
 3. ,  17.

: 1012 = 4 + 1 = 5 < 17.
: 1013 = 9 + 1 = 10 < 17.

: 1014 = 16 + 1 = 17.

 2 0 0 7 . B 1
: 6, 9, 18.
 1.  22  4, 

 18  0. , -
 18.

,  22  4,
 5.

 18,  5, 
 6, 9, 18.



72  1. 

 2.  22  4, -
 5.

 52 > 22,  22  2
, 

 — .
,  22 

 4.
,  22 . 
x, n. 

xn + 4 = 22, xn = 18, x n — -
, n  5. , n = 6, 9, 18.

 2 0 0 8 . B 1
: 3, 7, 21.
. .

 2 0 0 9 . B 3
: 5, 21.
. .

, -
 11,  11. 

4 + 1 = 5  25.
, -

 11,  111. 
16 + 4 + 1 = 21  25.

, -
 11,  211. 

32 + 4 + 1 = 37 > 25.
 25.



§ 3. 

1. 
1°. 

. -
.

:
1) ;
2) .

.
1.  ( -

) -
, .

, 
10 000. 

, .
. . 10 000. . 10.000. . 10.000.000. . 10 000 000.

 ( ) 
: , .

.
2. .

. . π = 3,141593. . e = 2,718281828.
.

1. ,  10 000, 
, -

. -
, .

. . 10 000. . 10,000. . 10,000,000. . 10 000 000.
 ( ) 

: , .
2. .

. . π = 3.141593. . e = 2.718281828.



74  1. 

2°. . 
,— -

.
 — , 

.
-

: .
, -

 — .
 — e E ( -

 exponential — « »). 
 10.

, -
 — .

 — 
, .

 — -
, .

) :

= × 10

,  — +123,  — −0,123:
1) 123; 123,0; 123,;

+00123e−00; 0,0123e4; 0012300E−2; +00,0123E+04;
2) −0,123; −00,123; −123e−3; −00123e−03; −0,123E0; −00,00123E+002.

3°. . 
 — , -

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

-
.

-
 (

). , -
, , -

.

 1 .  .
1. . -

, 
, .

2. . , 
. -
, .

3. .
4. . 

.
5. -

.
6. , -

: , -
,  —

. -
. 

.

, -
 — .

, -
:

=
xx
xx

2coscos
2sinsin sin(x)*sin(2*x)/(cos(x)*cos(2*x))



76  1. 

4°. 
, . . -

.
 — -

.
 — , .

, , -
.

, , .
, , .

, -
.

. .
I. .
1.  + — 

 +. -
. : +5 = 5.
2.  - — 

 -. . -
: -5 = −5.

3.  % — -
%. . :

5% = 0,05.
II. .
1.  +  — . 

 + . ,
2 + 2 = 4.

2.  - 
— .  - .

, 5 - 2 = 3.
3.  *  —

.  * . -
, 2 * 2 = 4.
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4.  /  — .
 / . ,

5/2 = 2,5.
5.  ^ 

 — .  ^ -
. , 2^5 = 32.

6.  div 
, . -

 div . ,
5 div 2 = 2.

7.  mod 
a mod b = a − b(a div b) —

.  mod
. , 5 mod 2 = 1.

5°. 

. , -
, -

!
I. .
1. pi ( : pi() ()) —

π = 3,141592… , -
, 

. ( -
.)

2. random (
: rand() ()) , -

 [0, 1).
II. . 

.
1. , , abs (x) — 

x. -
, abs(-5) = 5.



78  1. 

2. sqrt (x) ( (x))
.x , sqrt(4) = 2.

3. exp (x) ex. ,
exp(0) = 1.

4. ln (x) 
ln x.  , ln(1) = 0, ln(exp(1)) = 1.

5. sin (x)  sin x. , sin(0) = sin(pi) = 0.
6. cos (x)  cos x. , cos(0) = 1,

cos(pi) = −1.
7. arctan (x) ( atan (x)) 

 arctg x. , arctan(0) = 0.
8. int (x) (  (x)) -

x .
, int(5,5) = 5.

III. . 
.

1.  (x; y) x
y. , (2; 5) = 32.

2.  (x; y) -
x y. , (5; 2) = 1.

IV. . -
.

1. sum (x; y; z;…) (
(x; y; z;…)) . , sum(1; 2; 3; 4) = 10,
sum(2^5; exp(0)) = 33.

2. min (x; y; z;…) (
(x; y; z;…)) . ,
min(1; 2; 3; 4) = 1.

3. max (x; y; z;…) (
(x; y; z;…)) . ,
max(1; 2; 3; 4) = 4.

4. average (x; y; z;…) ( -
 (x; y; z;…)) -

. , average(1; 2; 3; 4) = 2,5.
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6°. , 
-

, -
.

 ( ) — 
, , -

.

-
.

-
, .

.
,  —

.
 —  — -

,  ( -
),  ( . . 1).

A B C D

1  A1  B1  C1  D1

2  A2  B2  C2  D2

3  A3  B3  C3  D3

4  A4  B4  C4  D4

. 1. 

.
, , . -

.
1. , , -

 ( . . 2).



80  1. 

2. . -
, 

,  ( . . 2).
 2 -

. 

, 
, .

. 2. : .
: 

,
 (C1  A3)  (C3) 

7°. 
, .

 — . -
.

, , -
. , , -

, -
.

2

3

2

4

4

12

5 6 27

,
-

A B C

1

2

3

1

3

2

4

2

12

4 6 24

, -

)

A B C

1

2

3 (
, -

)

 (
, 

)
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 — , .
, -
, . 

-
, .

, ,— 
. -

-
, -

, .

 3, -
 —  4.

A B C A B C

1 2 A2 (B1; B3) 1 2 3 2

2 3 A3 (B2; B3) 2 3 5 7

3 5 A1 (B1; B2) 3 5 2 4

. 3. .
 — ,  — 

A B C A B C D

1 2 A2 (B1; B3) 1

2 3 A3 (B2; B3) 2  2 B3 (C2; C4)

3 5 A1 (B1; B2) 3  3 B4 (C3; C4)

4 4  5 B2 (C2; C3)

. 4. .
 — ,

 — 



82  1. 

8°. 
 ( ) — 

, -
 $.

 ( ) -
 $, -

 ( ) — .

 ( . . 5).
-

:
$A1; A$1; $A$1.

A B C A B C D

1 2 A$2 ($B$1; $B$3) 1

2 3 A$3 ($B2; B$3) 2  2 B$2 ($B$1; $B$3)

3 5 A1 (B1; B2) 3  3 B$3 ($B3; C$3)

4 4  5 B2 (C2; C3)

. 5. 
.

 — ,
 — 

, , 
, -

.
 — 

, . -
, .

, 3: 7 — , 2: 2 — -
. 

:
3: 7), 3: 7),

2: 2), 2: 2).
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9°. 
1. -

.
1; −10−10; −1010; 10−10

2. 
.

−00.00e−00, −01.01e−01, −01.01e01, 01.01e−01
3. 

.
n2; n3; 2n⋅3n; (−2)⋅(−n)⋅(−3)⋅(−n);

2
1

32

32

yx
yx
−−

+ ;
5,2

1
3xx ++ ; 1 + x + 1 + x; x−+ 11

4. -
.
sqrt(x+y)-sqrt(x-y)

sqrt(cos(x))
x+y/(x+y)-(x+y)/x+y

1.0+sqrt(cos((x+y)/2.0))

5. , -
:

B2; $B3; B$4; $C$2; C3; $C4; D$2; $D$3.
6. . .

A B C D

1  5 A1+2 A2*2 A3/2

2 B1+3 (A2; A3; C1) (A1:D1) (A1:A4)

3 C1*1,5 (A1:A4) (A1:D1) (A2:D2)

4 D1/3 (A1:D1) (A2:D2) (A3:D3)



84  1. 

1.
1e0; 0,1e1; 10e−1.

−1e−10; −0,1e−9; −10e−11.
−1e10; −0,1e11; −10e9.
1e−10; 0,1e−9; 10e−11.

2.
0; −0,101; −10,1; 0,101.

3.
n^2
n^3

2*n*3*n
(-2)*(-n)*(-3)*(-n)

(x^2 + y^3)/(1 - (x^2 - y^3)/2)
1 + x + (x^3)/2.5

1 + abs(x) + abs(1 + x)
sqrt(1 + sqrt(1 - x))

4.

;yxyx −−+ ;cosx ;y
x

yx
yx

yx +
+

−
+

+
2

cos1 yx +
+

5.
A1;  $B2;  A$4;  $C$2;  B2;  $C3;  C$2;  $D$3.

6.
A B C D

1  5 7 20 15

2 10 20 11,75 12,5

3 30 50 47 54,25

4  5 5 10 30



§ 3. 85

2. 

 1 .  .
1. 

× 10
 10 e, 

.
2. -

, e,  10 
, e.

 2 .  .
1. , . . -

, .
2. .
3. .
4. . 

 *.
5. -

.
6. , -

.

 3 .  
.

 — .
-

, 
, .

 — , -

 $. 
.



86  1. 

3. 

1°. 
 2 0 0 6 . 1 8

 A1 
 =D1-$D2. , 

 A1  B1?
:  $ .

1) =E1-$E2 2) =E1-$D2 3) =E2-$D2 4) =D1-$E2

 2 0 0 7 . 1 8
 B1  =2*$A1. -

,  B1  C2?
:  $ 

.

1) =2*$B1 2) =2*$A2 3) =3*$A2 4) =3*$B2

 2 0 0 8 . 1 8
:

 A B C
1 10 20 =A1+B$1
2 30 40

2, -
1?

 $ .

1) 40 2) 50 3) 60 4) 70

 2 0 0 9 . 1 6
 = (B1:B2)

 5.  B3, -
 = (B1:B3)  3?

1) 8 2) 2 3) 3 4) 4
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2°. 
 2 0 0 6 . 1 9

:

1 =B1+1 1
2 =A1+2 2
3 =B2–1
4 =A3

, 
 A1:A4. 

.

1) 2) 3) 4)

 2 0 0 8 . 1 9
:

 A B C D
1 3 4
2 =C1-B1 =B1-A2*2 =C1/2 =B1+B2

 A2:D2. 
.

1) 2) 3) 4)



88  1. 

4. 

1°. 
 2006. 18. 2) =E1-$D2
 2007. 18. 3) =3*$A2
 2008. 18. 2) 50.
 2009. 16. 4) 4.

2°. 

 2006. 19. 2)

 2008. 19. 4)
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5. 

1°. 
. .

. 1. -
,  $.

2. , .
3. .

 2 0 0 6 . 1 8
: 2) =E1-$D2
.  D  D2 , -

.
, -

 A1  B1 .
 D1  D 

E,  A1  B1  A -
 B.

 2 0 0 7 . 1 8
: 2) =2*$A2
. -

.

 2 0 0 8 . 1 8
: 2) 50.
. , 

2. 1 2 -
, -

 1.  =A1+B$1 1
 =A2+B$1 2.

:
=A2+B$1 = 30+20 = 50.

 2 0 0 9 . 1 6
: 4) 4.



90  1. 

. , , -
, :

1 + 2 = 5, ( 1 + 2 + 3)/3 = 3.
 5 + 3 = 9, 3 = 4.

2°. 
. .

. 1. -
, .

2. , 
, . . 

.
3. -

.

 2 0 0 6 . 1 9

: 2)
. 1 4.

1 = B1+1 = 2; 2 = A1+2 = 4; 3 = B2–1 = 1; 4 = 3 = 1.
-

, 
.

 1)  3) 
,  4) .

1 4
 2).

 2 0 0 8 . 1 9

: 4)
. .



, . 
, -

, .
. . 

 2



§ 1. 

1. 
1°. . 

 — . , 
, 
. , -

.
 — !

-
A,  …, Z,  — -

a, …, z.

: {…}.

 1 .
:

A = { , , },
B = {a, b, c},
C = {1, 2, 3}.

A ,
,  B — a, b c,  

C —  1, 2  3.

∈.

 2 .
-

:
∈ A, ∈ A, ∈ A;

a ∈ B, b ∈ B, ∈ B;
1 ∈ C, 2 ∈ C, 3 ∈ C.
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, , -
,  — , 

 — . .
, n , n-

.
, , -

, , -
:

∅ ≡ {}.
, -

, , -
.

, 
.

 3 .
:

D = {∅} ≡ {{}};
E = {{a, b}, {a, b, c}},

F = {∅, {a}}.
, ∅  {∅} — -

. ∅
,  {∅} 

 —  — -
.

E : -
 {a, b}  {a, b, c}.

F : -
∅  {a}.

2°. 
 4 .

U, -
,  1  12: U = {1, 2, …, 12}.



94  2. 

,  1, 2, 3  4 -
 18 ,  1, 5  6 .

,  18 , -
A,  — B. -

A B:
A = {1, 2, 3, 4}, B = {1, 5, 6}.

, U : A
B, A B, ,   
U. :

A ⊂ U, B ⊂ U.
U A B -

, A B -
U.

:
U A B: -

-
U:

1) C0 = {7, 8, 9, 10, 11, 12} — , 
;

2) C1 = {2, 3, 4} — , -
A —  18 ;

3) C2 = {5, 6} — , -
B — ;

4) C3 = {1} — , 
A B —  18 .

 — -
U, A

B. -
:

C0 ⊂ U;
C1 ⊂ A ⊂ U;
C2 ⊂ B ⊂ U;

C3 ⊂ A ⊂ U, C3 ⊂ B ⊂ U;
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3°.  — 
-

 —  ( . . 5).  —
 — , 

A B -
U.

. 5.  — 

 — -
,  5.

 6 .
 —  7 A

B, 
4, . .

A ⊂ B ⊂ U,  {1, 5} ⊂ {1, 2, 3, 4, 5} ⊂ {1, 2, …, 12}.

. 7.  — 

1
2

3

4

5

6

7 8 9 10 11 12

U

A B

C1
C2

C3

C0

12
3

4

5

U

A

B
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4°. 

.
U = {1, 2, …, 12} -

 A = {1, 2, 3, 4} ⊂ U B = {1, 5, 6} ⊂ U -

A ∪ B = {1, 2, 3, 4, 5, 6},
∪ — .

, A B -
C1, C2 C3,  ( . 8)

.

. 8. A ∪ B

, A B
A ∪ B A, 
B, .

-
: x A -

B. , x A B , -

x ∈ A ∪ B ,  (x ∈ A) ∨ (x ∈ B),
∨ —  « », 

.
, 

x: x
A B.

U

A B

C1
C2

C3

C0
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x,  1, 2, …, 12, 
A B a b. -

a b , 
: 1  0 .

C0 A,
B, 

C0 a = 0 b = 0.
C1 A  B, 

a = 1 b = 0.
C2 A B, 

a = 0 b = 1.
C3 A, B, a = 1 

b = 1.
, A ∪ B

C1, C2 C3,  9, 
.
,  0 ,

 0.

 9

a b a ∨ b

0 0 0
0 1 1

1 0 1
1 1 1

 —
:

1) 
;

2) a b -
C0, C1, C2 C3.



98  2. 

5°. 
A B A ∩ B, -

,  ( . 10):
A ∩ B = {1, 2, 3, 4} ∩ {1, 5, 6} = {1} = C3.

. 10. A ∩ B

, A B
A ∩ B , A
B, .

, x A B, -
:

x ∈ A ∩ B ,  (x ∈ A) ∧ (x ∈ B),
∧ —  « », .

,  1 ,
 1, -

 11 .
-

x: x A B.

 1 1

a b a ∧ b

0 0 0
0 1 0
1 0 0
1 1 1

U

A B

C1
C2

C3

C0
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6°. 
A A, -

, A ( . . 12):
A = {5, 6, 7, 8, 9, 10, 11, 12} = C0 ∪ C2.

. 12. A

, A A
U,

A.
, x A:

x ∈A , ¬(x ∈ A),
¬ —  « », -

.
,  1 ,

 0.
-

x: x A.
, 

B ( B), -
, .

 1 3

a ¬a

0 1
1 0

U

A B

C1
C2

C3

C0
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7°. 
A B A → B,
, B A

. . 14):
A → B = {1, 2, 3, 4} → {1, 5, 6} = {1, 5, 6, 7, 8, 9, 10, 11, 12} = C2 ∪ C3 ∪ C4.

. 14. A → B

A B A → B
U ,

A.
x A B:

x ∈ A → B ,  (x ∈ A),  (x ∈ B).
→ —  « … », -

.
,  0 ,

 — a —  1, -
 — b —  0 ( . . 15).

 1 5

a b a ∼ b

0 0 1
0 1 1
1 0 0

1 1 1

U

A B

C1
C2

C3

C0
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8°. 
, -

, , -
, -

, . . .
: 

, .
1. .

A ∪ A = A, A ∩ A = A,
a ∨ a = a, a ∧ a = a.

2. .
A ∪ B = B ∪ A, A ∩ B = B ∩ A,

a ∨ b = b ∨ a, a ∧ b = b ∧ a.
3. .

(A ∪ B) ∪ C = A ∪ (B ∪ C), (A ∩ B) ∩ C = A ∩ (B ∩ C),
(a ∨ b) ∨ c = a ∨ (b ∨ c), (a ∧ b) ∧ c = a ∧ (b ∧ c).

4. .
A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C), A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C),

a ∨ (b ∧ c) = (a ∨ b) ∧ (a ∨ c), a ∧ (b ∨ c) = (a ∧ b) ∨ (a ∧ c).
5. .

,, BABABABA ∪=∩∩=∪
¬(a ∨ b) = ¬a ∧ ¬b, ¬(a ∧ b) = ¬a ∨ ¬b.

6. .
A ∪A = U, A ∩A = ∅, A ∩ U = A, A ∩ ∅ = ∅, A ∪ U = U, A ∪ ∅ = A,

a ∨ ¬a = 1, a ∧ ¬a = 0, a ∧ 1 = a, a ∧ 0 = 0, a ∨ 1 = 1, a ∨ 0 = a.
7. .

A = A,
¬¬a = a.

.
8. :

A → B =A ∪ B,
a → b = ¬a ∨ b.

9. .
,, CBACBACBACBA ∪∪=∩∩∩∩=∪∪

¬(a ∨ b ∨ c) = ¬a ∧ ¬b ∧ ¬c, ¬(a ∧ b ∧ c) = ¬a ∨ ¬b ∨ ¬c.
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 — 
. 

 ( . 16) (A ∪ B) ∪ C = A ∪ (B ∪ C).

. 16.  — A ∪ B, C  (A ∪ B) ∪ C,  — A, B ∪ C
 (A ∪ B) ∪ C.  (A ∪ B) ∪ C  (A ∪ B) ∪ C

,
, . 

 17, -
.

 1 7

(a ∨ b) ∨ c = a ∨ (b ∨ c)

a  b  c a ∨ b (a ∨ b) ∨ c b ∨ c a ∨ (b ∨ c)

0 0 0 0 0 0 0
0 0 1 0 1 1 1
0 1 0 1 1 1 1
0 1 1 1 1 1 1
1 0 0 1 1 0 1
1 0 1 1 1 1 1
1 1 0 1 1 1 1
1 1 1 1 1 1 1

A ∪ B

A  B

C

A  B

C

A  B

C

C (A ∪ B) ∪ C

B ∪ C

A  B

C

A  B

C

A  B

C

A (A ∪ B) ∪ C
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9°. 
1.  — 

.
BABA ∩=∪

2. 
.

¬(a ∧ b) = ¬a ∨ ¬b

3. -
.

a → b = ¬a ∨ b

4. -
.

¬(a ∨ b ∨ c) = ¬a ∧ ¬b ∧ ¬c

1.

A ∪ B

A  B

BA ∪

A  B

A

A  B A

B

B

BA ∩

A  B
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2.
a  b a ∧ b ¬(a ∧ b) ¬a ¬b ¬a ∨ ¬b

0 0 0 1 1  1 1

0 1 0 1 1  0 1

1 0 0 1 0  1 1

1 1 1 0 0  0 0

3.
a  b a → b ¬a ¬a ∨ b

0  0 1 1 1

0  1 1 1 1

1  0 0 0 0

1  1 1 0 1

4.
a b c a ∨ b (a ∨ b ∨ c) ¬(a ∨ b ∨ c) ¬a ¬b ¬c ¬a ∧ ¬b ¬a ∧ ¬b ∧ ¬c

0 0 0 0  0 1  1 1 1 1 1
0 0 1 0  1 0  1 1 0 1 0
0 1 0 1  1 0  1 0 1 0 0

0 1 1 1  1 0  1 0 0 0 0
1 0 0 1  1 0  0 1 1 0 0
1 0 1 1  1 0  0 1 0 0 0
1 1 0 1  1 0  0 0 1 0 0

1 1 1 1  1 0  0 0 0 0 0
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2. 

 1 .  .
, -

, -
-

:  (1)  (0).

 2 .  -
,  .

1. , ,
-

.
2. , -

.

 3 .  ,  -
.

.

 4 .  ,  -
.

, , → ,
, 

, : -
,  ( . . 15  1).

 5 .  ,  -
.

, ,
, , 

, ,  ( . . 9  1).
, 

.
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, -
, -

, , -
:

1) ;
2) .

 6 .  .
, 

 « »  « » ( . .
), ,

.
, 

:
1) ;
2) ;
3) .
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3. 
1°. 

 2 0 0 6 . 9
X -

:
(X > 4) ∨ ((X > 1) → (X > 4))?

1) 1 2) 2 3) 3 4) 4

 2 0 0 7 . 9
X

((X > 3) ∨ (X < 3)) → (X < 1)?

1) 1 2) 2 3) 3 4) 4

 2 0 0 8 . 9
X -

((X < 5) → (X < 3)) ∧ ((X < 2) → (X < 1))?

1) 1 2) 2 3) 3 4) 4

 2 0 0 9 . 7
X

¬((X > 2) → (X > 3))?

1) 1 2) 2 3) 3 4) 4

 2 0 0 7 . 2
X, 

(90 < X⋅X) → (X < (X − 1))?

 2 0 0 9 . 4
X, -

(50 < X⋅X) → (50 > (X + 1)⋅(X + 1))?
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2°. 
 2 0 0 6 . 1 0

¬(¬A ∨ B) ∨ ¬C?

1) (A ∧ ¬B) ∨ ¬C 2) ¬A ∨ B ∨ ¬C 3) A ∨ ¬B ∨ ¬C 4) (¬A ∧ B) ∨ ¬C

 2 0 0 7 . 1 0

¬(A ∧ B) ∧ ¬C?

1) ¬A ∨ B ∨ ¬C2) (¬A ∨ ¬B) ∧ ¬C3) (¬A ∨ ¬B) ∧ C4) ¬A ∧ ¬B ∧ ¬C

 2 0 0 8 . 1 0
, -

¬(A ∨ ¬B ∨ C).

1) ¬A ∨ B ∨ ¬C 2) A ∧ ¬B ∧ C 3) ¬A ∨ ¬B ∨ ¬C 4) ¬A ∧ B ∧ ¬C

 2 0 0 9 . 8
, -

A ∧ ¬(¬B ∨ C).

1) ¬A ∨ ¬B ∨ ¬C 2) A ∧ ¬B ∧ ¬C 3) A ∧ B ∧ ¬C 4) A ∧ ¬B ∧ C

3°. 
 2 0 0 6 . 1 1

F -
: X, Y, Z.

F:
X Y Z F
0  0  0  0
1  1  0  1
1  0  0  1

F?

1) ¬X ∨ ¬Y ∨ ¬Z2) X ∧ ¬Y ∧ ¬Z 3) X ∨ Y ∨ Z 4) X ∧ Y ∧ Z
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 2 0 0 7 . 1 1
F -

: X, Y, Z.
 F:

X Y Z F
0  1  0  0
1  1  0  1
1  0  1  0

F?

1) ¬X ∨ Y ∨ ¬Z 2) X ∧ Y ∧ ¬Z 3) ¬X ∧ ¬Y ∧ Z 4) X ∨ ¬Y ∨ Z

 2 0 0 8 . 1 1
F -

X, Y, Z.
F:

X Y Z F
1  1  1  1
1  1  0  1
1  0  1  1

F?

1) X ∨ ¬Y ∨ Z 2) X ∧ Y ∧ Z 3) X ∧ Y ∧ ¬Z 4) ¬X ∨ Y ∨ ¬Z

 2 0 0 9 . 9
F -

: X, Y, Z.
F:

X Y Z F
1  0  0  1
0  0  0  1
1  1  1  0

F?

1) ¬X ∧ ¬Y ∧ ¬Z 2) X ∧ Y ∧ Z 3) X ∨ Y ∨ Z 4) ¬X ∨ ¬Y ∨ ¬Z
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 2 0 0 6 . B 2
 K, L, M, N, 

(K ∨ M) → (M ∨ ¬L ∨ N)
.

: -
K, L, M N ( ). , -

,  0101 , K = 0, L = 1, M = 0, N = 1.

 2 0 0 8 . B 2

((K ∨ L) → (L ∧ M ∧ N)) = 0,
K, L, M, N — ?

-
K, L, M N, . 

.

4°. 
 2 0 0 6 . 1 6

-
 ( -

):
- -

 82 56 46 32 70
 43 62 45 74 23
 54 74 68 75 83
 71 63 56 82 79
 33 25 74 38 46
 18 92 83 28 61

-

= ’ ’ > »?

1) 5 2) 2 3) 3 4) 4
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 2 0 0 9 . 1 4
:

- -

 82 56 46 32 70
 43 62 45 74 23
 54 74 68 75 83
 71 63 56 82 79
 33 25 74 38 46
 18 92 83 28 61

=’ ’ > »?

1) 5 2) 2 3) 3 4) 4

 2 0 0 6 . B 8
. -

-
, 

.
 « » 

 |,  « » —
 &.

   &  &  & 
 & 

  (  & ) | 
 &  & 

 2 0 0 7 . 8
. -

-
,   -

.
 « » 

 |,  « » — &.
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 |  | 
 |  |  | 
 | 
 &  & 

 2 0 0 8 . 8
. -

-
, 

.
 « » 

 |,  « » — &.
1
2  &  & 
3  & 
4  | 

 2 0 0 9 . 1 0
. -

, -
.

 « » 
 |,  « » — &.

1  &  & 
2  & 
3  | 
4  |  | 



§ 1. 113

4. 

1°. 
 2006. 9. 1) 1.
 2007. 9. 3) 3.
 2008. 9. 2) 2.
 2009. 7. 3) 3.
 2007. 2. 9.
 2009. 4. 7.

2°. 
 2006. 10. 1) (A ∧ ¬B) ∨ ¬C.
 2007. 10. 2) (¬A ∨ ¬B) ∧ ¬C.
 2008. 10. 4) ¬A ∧ B ∧ ¬C.
 2009. 8. 3) A ∧ B ∧ ¬C.

3°. 
 2006. 11. 3) X ∨ Y ∨ Z.
 2007. 11. 2) X ∧ Y ∧ ¬Z.
 2008. 11. 1) X ∨ ¬Y ∨ Z.
 2009. 9. 4) ¬X ∨ ¬Y ∨ ¬Z.
 2006.B2. 1100.
 2008.B2. 10.

4°. 
 2006. 16. 4) 4.
 2009. 14. 1) 5.
 2006.B8. .
 2007. 8. .
 2008. 8. 2314.
 2009. 10. 1234.
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5. 

1°. 
. , 

.
. 1. -

, 
.

2. 
.

3. 
 (B) .

 2 0 0 6 . 9
: 1) 1.
. 

X -
.  1.

(1 > 4) ∨ ((1 > 1) → (1 > 4)) ⇒ 0 ∨ (0 → 0) ⇒ 0 ∨ 1 ⇒ 1.
, X = 1 .

.
X = 2: (2 > 4) ∨ ((2 > 1) → (2 > 4)) ⇒ 0 ∨ (1 → 0) ⇒ 0 ∨ 0 ⇒ 0.
X = 3: (3 > 4) ∨ ((3 > 1) → (3 > 4)) ⇒ 0 ∨ (1 → 0) ⇒ 0 ∨ 0 ⇒ 0.
X = 4: (4 > 4) ∨ ((4 > 1) → (4 > 4)) ⇒ 0 ∨ (1 → 0) ⇒ 0 ∨ 0 ⇒ 0.

 2 0 0 7 . 9
: 3) 3.
. .

 2 0 0 8 . 9
: 2) 2.
. .

 2 0 0 9 . 7
: 3) 3.
. .
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 2 0 0 7 . 2
 1. X,  1, 

.
(90 < 1⋅1) → (1 < (1 − 1)) ⇒ (90 < 1) → (1 < 0) ⇒ 0 → 0 = 1.
(90 < 2⋅2) → (2 < (2 − 1)) ⇒ (90 < 4) → (2 < 1) ⇒ 0 → 0 = 1.
(90 < 3⋅3) → (3 < (3 − 1)) ⇒ (90 < 9) → (3 < 2) ⇒ 0 → 0 = 1.
(90 < 4⋅4) → (4 < (4 − 1)) ⇒ (90 < 16) → (4 < 3) ⇒ 0 → 0 = 1.
(90 < 5⋅5) → (5 < (5 − 1)) ⇒ (90 < 25) → (5 < 4) ⇒ 0 → 0 = 1.
(90 < 6⋅6) → (6 < (6 − 1)) ⇒ (90 < 36) → (6 < 5) ⇒ 0 → 0 = 1.
(90 < 7⋅7) → (7 < (7 − 1)) ⇒ (90 < 49) → (7 < 6) ⇒ 0 → 0 = 1.
(90 < 8⋅8) → (8 < (8 − 1)) ⇒ (90 < 64) → (8 < 7) ⇒ 0 → 0 = 1.
(90 < 9⋅9) → (9 < (9 − 1)) ⇒ (90 < 81) → (9 < 8) ⇒ 0 → 0 = 1.

(90 < 10⋅10) → (10 < (10 − 1)) ⇒ (90 < 100) → (10 < 9) ⇒ 1 → 0 = 0.
X -

. X = 9 — , 
.

 2. , -
 (X < (X − 1)) . -

, 
(90 < X⋅X) , , .

X  9 , 
. X > 9 — .

 2 0 0 9 . 4
 1. X,  1.

(50 < 1⋅1) → (50 > (1 + 1)⋅(1 + 1)) ⇒ (50 < 1) → (50 > 4) ⇒ 0 → 1 = 1.
(50 < 2⋅2) → (50 > (2 + 2)⋅(2 + 2)) ⇒ (50 < 4) → (50 > 16) ⇒ 0 → 1 = 1.
(50 < 3⋅3) → (50 > (3 + 3)⋅(3 + 3)) ⇒ (50 < 9) → (50 > 36) ⇒ 0 → 1 = 1.

(50 < 4⋅4) → (50 > 8⋅8) ⇒ (50 < 16) → (50 > 64) ⇒ 0 → 0 = 1.
(50 < 5⋅5) → (50 > 10⋅10) ⇒ (50 < 25) → (50 > 100) ⇒ 0 → 0 = 1.
(50 < 6⋅6) → (50 > 12⋅12) ⇒ (50 < 36) → (50 > 144) ⇒ 0 → 0 = 1.

(50 < 7⋅7) → (50 > 14⋅14) ⇒ (50 < 49) → (50 > 14⋅14) ⇒ 0 → 0 = 1.
(50 < 8⋅8) → (50 > 16⋅16) ⇒ (50 < 64) → (50 > 16⋅16) ⇒ 1 → 0 = 0.
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X -
. X = 7 — , 

.
 2. -
X = 1.

(50 < 1⋅1) → (50 > (1 + 1)⋅(1 + 1)) ⇒ (50 < 1) → (50 > 4) ⇒ 0 → 1 = 1.
.

, X -
 (50 < X⋅X)  (50 > (X + 1)⋅(X + 1))

.
, X  7   , -

.
X > 7  (50 < X⋅X)

.

2°. 
. .

. 1. -
, .

2. .
3. .

 2 0 0 6 . 1 0
: 1) (A ∧ ¬B) ∨ ¬C.
. 

¬(¬A ∨ B) ∨ ¬C. 
¬(A ∨ B) = ¬A ∧ ¬B:

¬(¬A ∨ B) ∨ ¬C = (¬¬A ∨ ¬B) ∨ ¬C.
¬¬A = A.

(¬¬A ∨ ¬B) ∨ ¬C = (A ∧ ¬B) ∨ ¬C.

 2 0 0 7 . 1 0
: 2) (¬A ∨ ¬B) ∧ ¬C.
. .
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 2 0 0 8 . 1 0
: 4) ¬A ∧ B ∧ ¬C.
. ,

¬(A ∨ B ∨ C) = ¬A ∧ ¬B ∧ ¬C.
¬(A ∨ ¬B ∨ C) = ¬A ∧ ¬¬B ∧ ¬C.

¬¬A = A.
¬A ∧ ¬¬B ∧ ¬C = ¬A ∧ B ∧ ¬C.

 2 0 0 9 . 8
: 4) A ∧ B ∧ ¬C.
.  2006. 10.

3°. 
. 

.
. 1. .

2. .
3. .

 2 0 0 6 . 1 1
: 3) X ∨ Y ∨ Z.
 1. X, Y, Z

-
F .

1) ¬X ∨ ¬Y ∨ ¬Z.
¬0 ∨ ¬0 ∨ ¬0 = 1 ∨ 1 ∨ 1 = 1. .
2) X ∧ ¬Y ∧ ¬Z.
0 ∨ ¬0 ∨ ¬0 = 0 ∨ 1 ∨ 1 = 1. .
3) X ∨ Y ∨ Z.
0 ∨ 0 ∨ 0 = 0. .
1 ∨ 1 ∨ 0 = 1. .
1 ∨ 0 ∨ 0 = 1. .

, F X ∨ Y ∨ Z.
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4) X ∧ Y ∧ Z.
0 ∧ 0 ∧ 0 = 0. .
1 ∧ 1 ∧ 0 = 0. .

 2. X, Y, Z -
-

F .
1) ¬X ∨ ¬Y ∨ ¬Z: ¬0 ∨ ¬0 ∨ ¬0 = 1 ∨ 1 ∨ 1 = 1. -

.
2) X ∧ ¬Y ∧ ¬Z:  0 ∨ ¬0 ∨ ¬0 = 0 ∨ 1 ∨ 1 = 1. 

.
3) X ∨ Y ∨ Z: 0 ∨ 0 ∨ 0 = 0. .
4) X ∧ Y ∧ Z: 0 ∧ 0 ∧ 0 = 0. .

X, Y, Z
.

3) X ∨ Y ∨ Z: 1 ∨ 1 ∨ 0 = 1. .
4) X ∧ Y ∧ Z: 1 ∧ 1 ∧ 0 = 0. .

X, Y, Z
.

3) X ∨ Y ∨ Z: 1 ∨ 0 ∨ 0 = 1. .
, F X ∨ Y ∨ Z.

 2 0 0 7 . 1 1
: 2) X ∧ Y ∧ ¬Z.
. .

 2 0 0 8 . 1 1
: 1) X ∨ ¬Y ∨ Z.
. .

 2 0 0 9 . 9
: 4) ¬X ∨ ¬Y ∨ ¬Z.
. .
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 2 0 0 6 . B 2
: 1100.
 1.  16  4 .

K L M N K ∨ M ¬L M ∨ ¬L M ∨ ¬L ∨ N (K ∨ M) → (M ∨ ¬L ∨ N)

0 0 0 0 0  1 1 1 1
0 0 0 1 0  1 1 1 1
0 1 0 0 0  0 0 0 1
0 1 0 1 0  0 0 1 1

0 0 1 0 1  1 1 1 1
0 0 1 1 1  1 1 1 1
0 1 1 0 1  0 1 1 1
0 1 1 1 1  0 1 1 1

1 0 0 0 1  1 1 1 1
1 0 0 1 1  1 1 1 1
1 1 0 0 1  0 0 0 0

1 1 0 1 1  0 0 1 1
1 0 1 0 1  1 1 1 1
1 0 1 1 1  1 1 1 1
1 1 1 0 1  0 1 1 1

1 1 1 1 1  0 1 1 1
-

: K = 1, L = 1, M = 0, N = 0.
 2.  16  4 

.
, 

,— →. 
:  1,  — 0.

, 
 0,  0. ,

M = 0, L = 1, N = 0.
K ∨ 0  1 K = 1.
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 2 0 0 8 . B 2
: 10.
 1.  16  4 .

K L M N K ∨ L L ∧ M L ∧ M ∧ N (K ∨ L) → (L ∧ M ∧ N)

0 0 0 0 0  0 0 1
0 0 0 1 0  0 0 1
0 1 0 0 1  0 0 0
0 1 0 1 1  0 0 0

0 0 1 0 0  0 0 1
0 0 1 1 0  0 0 1
0 1 1 0 1  1 0 0
0 1 1 1 1  1 1 1

1 0 0 0 1  0 0 0
1 0 0 1 1  0 0 0
1 1 0 0 1  0 0 0

1 1 0 1 1  0 0 0
1 0 1 0 1  0 0 0
1 0 1 1 1  0 0 0
1 1 1 0 1  1 0 0

1 1 1 1 1  1 1 1
 10

, , -
,  10 .

 2. :
 1,  — 0.

 1 .
1) K = L = 1.  1 ∧ M ∧ N  0 -

: M = N = 0; M = 0, N = 1; M = 1, N = 0.
2) K = 1, L = 0.  0 ∧ M ∧ N  0 -

M N, . . .
3) K = 0, L = 1.  1) :

M = N = 0; M = 0, N = 1; M = 1, N = 0. ,  10 .
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4°. 
. ,  « » 

, 
.

. 1. , -
, -

.
2. . -

, -
.

3. .

 2 0 0 6 . 1 6
: 4) 4.
 1.  « = ’ ’ > »

, 
= ’ ’»,  « > », .

= ’ ’. = ’ ’
 2 .

, 
= ’ ’ > . 

 2 .
 4 .

 2. > .
>  3 .

, 
= ’ ’. 

 1 .
 4 .

 2 0 0 9 . 1 4
: 1) 5.
. .
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 2 0 0 6 . B 8
: .
 1. 

,  (
 « »),— , -

 « -
», « », « », « » .

, 
,— , 

, . . -
.

,
, -

,  (  « »),— 
, -

 « »  « ».
, 

, ,— 
 « »  « -

»,  « ».
 2.  4 -

 — ,  4 :
», « », « »  « », -

, -
. , 

.

)  &  &  & = A & B & C & D

A
B  C

D A
B  C

D A
B  C

D

A & B A & B & C A & B & C & D
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)  & = B & C

) (  & ) | = (B & C) | D

)  &  & = B & C & D

, 
A & B & C & D ⊂ B & C & D ⊂ B & C ⊂ (B & C) | D,

) ⊂ ) ⊂ ) ⊂ ).
 3. 

, -
.

, 
. -

,  — .

A
B  C

D

B & C

A
B  C

D

B & C

A
B  C

D

(B & C) | D

A
B  C

D

B & C

A
B  C

D

B & C & D
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A B C D B & C B & C & D A & B & C & D (B & C) | D

0 0 0 0 0 0 0 0

0 0 0 1 0 0 0 1
0 0 1 0 0 0 0 0
0 0 1 1 0 0 0 1
0 1 0 0 0 0 0 0

0 1 0 1 0 0 0 1
0 1 1 0 1 0 0 1
0 1 1 1 1 1 0 1

1 0 0 0 0 0 0 0

1 0 0 1 0 0 0 1
1 0 1 0 0 0 0 0
1 0 1 1 0 0 0 1

1 1 0 0 0 0 0 0
1 1 0 1 0 0 0 1
1 1 1 0 1 0 0 1
1 1 1 1 1 1 1 1

A & B & C & D ⊂ B & C & D ⊂ B & C ⊂ (B & C) | D,
) ⊂ ) ⊂ ) ⊂ ).

 2 0 0 7 . 8
: .
. .

 2 0 0 8 . 8
: 2314.
. .

 2 0 0 9 . 1 0
: 1234.
. .
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1. 

1°. 
-

.
 — .

, ,
. ,

.
 — , -

 — .  — , -
 — .  — , -

 — .  — ,
 — .

, -
. .

. 
.

 — -
, .

 — , 
.

 Windows -
.

, 
.

 — -
, . 

, .
 — -

.
, 

.
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-
. . -

. -
 — .

, 
.exe,  — 

 .txt,  Word — .doc.
. .

 Win-
dows. 

.

Windows , .
,  8.3 — , -

:
1)  1  8 ,

, ,  1  3 . -
,  — ;

2) 
, , ,

, .
:

lekcija.doc —  Word.
 8.3 

, . . 
. 

,  8.3,  12 : 8 -
, 1 — , 3 — .

.  1. 
,  3 .

. 1.  8.3
 ( )  ( )

XXXXXXXX
 1  8 

XXXXXXXX.XX
X 1  8  1  3
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2°. . , 
 —  — 

.
 — 

.

. -
-

.
 — -

, .
 — 

.
.

, 
. 

 A:. -
, , 

 C:  Z:. -
.

. 
. .

 — -
.

 — 
.

-
 ( , ) 

.
!

,  C:.
-

,  C:, 
 — D:.
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 2009. 10. 4) 17:25.

2°. 
 2006. 4. .
 2007. 4. 1423.
 2008. 4. 3124.

3°. 
 2007. 3. 121211.
 2008. 3. 11121.
 2009. 5. 22111.

4°. 
 2006. 3. . : -

. :
.

 2007. 3. . :
,  4 , 

, -
. : 

.
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 2008. 3. . :
 2 , 

. : -
.

 2009. 3. . :
 3 , 

 1- , 
. : 

.
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5. 

1°. 
. 1. .

2. , 
. .

3. .

 2 0 0 7 . 1 2
: 3) A B C D

A   3 1
B  4  1
C 3 4   2
D 1

 1 2
. , , 

 B  6. 
: ,

.
, -

 B , 
.

   B 
, .

1) A → C → B = 3 + 4 = 7.
A → C → E → B = 3 + 2 + 2 = 7.
2) A → C → B = 3 + 4 = 7.
A → E → C → B = 1 + 2 + 4 = 7.

A

B

CD

E
3

1 4

2

2

1) A

B

CD

E  3

1

1

4
2

2) A

B

CD

E
3

1 4

1

2

3) A

B

CD

E
1

4

1

4

2

4)
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3) A → C → B = 3 + 4 = 7.
A → E → C → B = 3 + 4 + 1 = 6.
4) A → D → C → B = 1 + 4 + 4 = 9.
A → D → C → E → B = 1 + 4 + 2 + 1 = 8.

,  3) 
 B  6.

 2 0 0 8 . 1 2
: 3) 3,5 .
. .

 A  B :
1)  A  B;
2)  A  C,  C  B.

 D , 
.

, -
.

1- : .4
20

80
=

2- : .5,35,21
20

50
40

40
=+=+

2-  1-  3,5 .

 2 0 0 8 . 1 6
: 1) . .
. .

, 
.

A B C D

 40 

80 50 10 
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. . 
- -

-

. . 77,1 150,0 3 200,0 2 350,0
. . 79,1 147,5 1 202,5 1 350,0

. . 78,2 147,5 2 200,0 1 247,5
. . 78,2 147,5 2 202,5 3 350,0

. . 79,5 150,0 1 200,0 1 350,0
. . 77,1 147,5 1 200,0 1 247,5

, 
.  — . .

 2 0 0 9 . 1 0
: 4) 17:25.
. , 

, 
.

-
, -

.
→ :

13:40 → 17:25.

06:20 08:35
10:25

12:35

11:45

13:30

12:15

14:25

13:1515:40

12:45

16:35
13:40

17:25

15:30 17:15

17:35

19:30

19:4021:55
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→ → :
15:30 → 17:15 →  17:15 .

→ → :
11:45 → 13:30 →  13:30 .

, -
, 

. → ,
 17:25.

2°. 
. 1. -

, -
.

2. , -
. 

-
.

3. .

 2 0 0 6 . 4
: .
. :

1) ;
2) ;
3) .
1. , 

, . . 
.

, , .
.

2. , ,
. , 

. .
3. , 

, . .
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 2 0 0 7 . 4
: 1423.

. : 1) , 
; 2) , .

 2 0 0 8 . 4
: 3124.

. : 1) ,
 — ; 2) ,  — .

3°. 
. 1. .

2.  « » , -
, .

3. .

 2 0 0 7 . 3
: 121211.
 1. , 

 0. -
, , . . -

 0  3.
, -

 1-  —  2.

, -
 2- .

0
1
2

1 2

0
1
2

64
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, 
 3- .

, -
 4- .

, -
 5- .

,  5- ,
,  28.

 26,  —  2,  28  3 .

1 2

0
1
2

641  2

126

1  2

1810

1 2

0
1
2

641  2

126

1  2

188
1  2

188
1  2

3614
1  2

2410
1  2

5420

1 2

0
1
2

641  2

126

1  2

188
1  2

188
1  2

3614
1  2

2410
1  2

5420
1  2

54202410 4216 14838 3012 7226 6022 16256
1  2 1  2 1  21  21  2 1  21  2
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, ,  0  28, -
121211.

 2. . 
?

28  3 ,  —
2, ,  3 
28 .  24. 211, -

 8.
8  3 ,  —

2, ,  3 
8 .  6. 21, -

 2  8.
,  2  0 1.

, 121211.

 2 0 0 8 . 3
: 11121.
. -

.

 2 0 0 9 . 5
: 22111.
. -

.

4°. 
. 1. .

2.  « » , -
, .

3. . ,
-

. -
. -

, -
.



190  2. 

 2 0 0 6 . 3
. . : 

. : -
.

 1.  1- .

 2- .

,  11 , 
, , , -

.
, ! 

 2- , .

5
3

10
3

9
3

5
6

5
7

1-

5
3

10
3

9
3

5
6

5
7

20
3

14
3

10
6

10
7

18
3

13
3

9
6

9
7

10
6

9
6

5
12

5
10

10
7

9
7

5
14

5
11

1-

5
3

10
3

9
3

5
6

5
7

10
6

10
7

9
6

9
7

10
6

9
6

5
10

10
7

9
7

1-

2-
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 1- , 
, .

,  2- -
 1-  2- .

,  1-  (10, 3), (9, 3)  (5, 7) 2-
,  1- .

 1- . -
 1-  (5, 6),  2- -

 1- , .
:  1-  (5, 6). :

.
 2. .

1.  22 ? 
, :

1)  11 ;
2)  4  18 .

,  11 , 
 18 , .

, , 
11 .

2. ,  10
.  6 ,
 11, , , . -

 10 .

5
3

10
3

9
3

5
6

5
7

10
6

10
7

9
10

10
6

9
6

5
10

10
7

9
7

1-

2-

10
10

9
6

9
7

10
10

9
10

10
10

9
10

1-
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3.  7  10 , 
 3  6, , , , 

 4 .
4.  4  6 , , 

, : 
6 .

5.  4  6 , 
 2  3, , , , 

.
 5 ,  —

3. , . -
. : -

.

 2 0 0 7 . 3
. . : -

,  4 , 
, .

: .
. -

.

 2 0 0 8 . 3
. . : -

 2 , -
. : .

. -
.

 2 0 0 9 . 3
. . : -

 3 , -
 1- , -

. : .
. -

.
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1. 
1°. 

 — .
 — 

.

.
 — , -

.
 — -

, .
. -

. -
.

.
 — , 

-
.

 — , -
.

 — 
, 

-
.

-
!

, 
, -

, -
.

, .
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2°. , 
:

.
, ,  — , -

. , -
 — .

 — 
.

, 
, .

 — -
, .

, -
. -

 1 n, n — -
.

, ,  — 

.
 — -

.
, ,  — 

, -
.

, -

. 
, . 
, , 
, 

.
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3°. , 
: -

.
, ,  — -

.
. 

.
, ,  — 

, , -
.

.

. 
.

, -
, , 

.
 — , -

, , , -
 — , -

.
, , -

.
-

, 
, -

.
, ,  — 

, -
.
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4°. 
, -

. , 
, . 

.

:
1) , . -

;
2) , . 

.
, 

, . . ,
. , -

.
-

.
-

.
, 

-
.

-
,  — -

,  — .
 — 

.
,  

, .
 — 

. -
, .

.
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5°. 
1. l

n m. 
: l = (n, m).

: 2 n m.
: 1 l, -

, n, m.
:

n = m, l = n = m;
n m, l = m;
m n, l = n;
n = 4, m = 6, l = 2;
n = 10, m = 4, l = 2.

2. .
: 1 n.

:
1) 1 m — -

n;
2) l m  — 

n.
:

n = 2, m = 2, l = 1, 2;
n = 3, m = 2, l = 1, 3;
n = 4, m = 3, l = 1, 2, 4;
n = 6, m = 4, l = 1, 2, 3, 6.

6°. 
1. ax + b = 0.

: 2 : a — x b —
.

:
 « x» ( a = 0, b = 0);
 « » ( a = 0, b ≠ 0);

x = −b/a ( a ≠ 0).
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:
a = 0,0, b = 0,0,  « x»;
a = 0,0, b = 1,0,  « »;
a = 1,0, b = 0,0, x = 0,0;
a = 1,0, b = 1,0, x = −1,0.

2. ax2 + bx + c = 0.
: 3 : a — x2, b — -

x c — .
:

 « x» ( a = 0, b = 0, c = 0);
 « » ( a = 0, b = 0, c ≠ 0);

x = −c/b ( a = 0, b ≠ 0);
 « » ( a ≠ 0, b2 − 4ac < 0);

x = −b/2a ( a ≠ 0, b2 − 4ac = 0);

 2 
a

acbbx
a

acbbx
2

4,
2

4 2

2

2

1
−+−=−−−=  (

a ≠ 0, b2 − 4ac > 0).
:

a = 0,0, b = 0,0, c = 0,0,  « x»;
a = 0,0, b = 0,0, c = 1,0,  «

»;
a = 0,0, b = 1,0, = 0,0, x = 0,0;
a = 0,0, b = 1,0, = 1,0, x = −1,0;
a = 1,0, b = 0,0, c = 0,0, x = 0,0;
a = 1,0, b = 0,0, c = 1,0,  «

»;
a = 1,0, b = 1,0, c = 0,0, x1 = −1,0, x2 = 0,0;
a = 1,0, b = 1,0, c = 1,0,  «

».

7°. 
1. s f, 

i, i  1 n.
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:

∑
=

=+−+++=
n

i
ifnfnfffs

1
).()()1()2()1( K

: 1 n — -
.

: 1 s — f
i,  1 n.

:
f = 1/i, n = 2, s = 1,5;
f = 1/i, n = 3, s = 11/6.

2. s a n. ( -
. . 4°.) :

∑
=

− =++++=
n

i
inn aaaaas

1
121 .K

:
1) 1 n — a;
2) n , a.

: 1 s — a.
:

n = 2, a = 1, 2, s = 3;
n = 2, a = 2,5, 2,0, s = 4,5.

8°. 
1. b a n.

:
1) 1 n — a;
2) n , a;
3) 1 b.

:
m = 1, b -

, m = 0 ;
 « », b -

,  « », .
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:
n = 3, a = 1, 3, 2, b = 2, m = 1;
n = 3, a = 2,5, 2,0, 1,5, b = 0,5, m = 0;
n = 3, a = 1, 2, 4, b = 2, m = 1.

2. k l b
a n.

:
1) 1 n — a;
2) n , a;
3) 1 b.

:
1) 1 k — l;
2) k , l.

:
n = 3, a = 1, 2, 2, b = 2, k = 2, l = 2, 3;
n = 3, a = 2,5, 2,0, 2,5, b =0,5, k = 0;
n = 3, a = 1, 2, 4, b = 2, k = 1, l = 2.

9°. 
1. m a

n. : ).,,,,max( 121 nn aaaam −= K

:
1) 1 n — a;
2) n , a.

: 1 m — a.
:

n = 3, a = 1, 3, 2, m = 3;
n = 3, a = 2,5, 2,0, 1,5, m = 2,5;
n = 3, a = 1, 2, 4, m = 4.

2. k l m
a n.
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:
1) 1 n — a;
2) n , a.

:
1) 1 k — l;
2) k , l.

:
n = 3, a = 1, 2, 2, k = 2, l = 2, 3;
n = 3, a = 2,5, 2,0, 2,5, k = 2, l = 1, 3;
n = 3, a = 1, 2, 4, k = 1, l = 3.

10°. 
1. a n. ( -

. . 4°.)
:

1) 1 n — a;
2) n , a.

: n a.
:

n = 3, a = 3, 1, 2, a = 1, 2, 3;
n = 3, a = 2,5, 2,0, 1,5, a = 1,5, 2,0, 2,5;
n = 3, a = 1, 2, 4, a = 1, 2, 4.

2. a n.
:

1) 1 n — a;
2) n , a.

: n
a.

:
n = 3, a = 3, 1, 2, a = 3, 2, 1;
n = 3, a = 2,5, 2,0, 1,5, a = 2,5, 2,0, 1,5;
n = 3, a = 1, 2, 4, a = 4, 2, 1.
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2. 
, 

, 
.

 1 .  -
.

1. -
, 

.
2. ,

. -
, -

.
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3. 

1°. 
 2 0 0 7 . 1 6

-
: , . 

, , -
. :

3 2 1

-
 1 ,  — 2 -

 — 3 . 
, . 

.

1)
.

2)
.

3)
 + 2  + 3 .

4) -
 + 2  + 3 .

2°. 
 2 0 0 6 . 2 0

-
, . -

. :



§ 1. 205

n, n -
.

m, -
m .

n m  ).
:

 5 [ 1 2]
, 

 5 .
n

:
 7 [  40 n],

?

1) 30 2) 45 3) 50 4) 60

 2 0 0 6 . 3
, -

. -
  1 ( ),

2 ( ), 3 ( ), 4 ( ), 
, . 

, . -
3233241.

, , -
, ,

?

3°. 
 2 0 0 8 . 2 0

, « » -
:
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-
: ↑, ↓, ←,

→.

, :

 < >
, , -

.
, ,

, 
, ?

      6
      5
      4
      3
      2
      1

 < >
 < >
 < >
 < >

A B C D E F

1) 1 2) 0 3) 3 4) 4

 2 0 0 9 . 1 8
, « » -

:

-
: ↑, ↓, ←,

→.
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, :

 < >
, , -

.
, ,

, -
, ?

      6
      5
      4
      3
      2
      1

 < >
 < >
 < >
 < >

A B C D E F

1) 1 2) 2 3) 3 4) 0
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4. 

1°. 
 2007. 16. 3) 

 + 2  + 3 .

2°. 
 2006. 20. 4) 60.
 2006. 3. 414.

3°. 
 2008. 20. 4) 4.
 2009. 18. 1) 1.
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5. 

1°. 
. 1. , 

.
2. , .
3. .

 2 0 0 7 . 1 6
: 3) 

 + 2  + 3 .
. ,  — 

,  — -
,  — . , -

,  + 2  + 3 .
, 
 + 2  + 3 .  3), -

 4).
 3),  4) . -

, -
. .
 3).

2°. 
. 1. .

2. .
3. .

 2 0 0 6 . 2 0
: 4) 60.
. , -

-
. , 

 360°. -
 60°.
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, . . -
:

 7 [  40  60]
, , 

.
,  1- -

 40  60, , -
 2- ,  3- ,  4- ,

 5- ,  6-  7- .

.

 2 0 0 6 . 3
: 414.
. , -

.

, , , 
, . .  414.

60° 60°

60°

60°

60°

60°

60°

3

1

2 3  3

2
4
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3°. 
. 1. .

2. .
3. .

 2 0 0 8 . 2 0
: 4) 4.
. .

 A6.

6
5
4
3
2
1

A B C D E F

,  A6, -
 A6.  A5.

6
5
4
3
2
1

A B C D E F

,  A5, -
 C4. , -

. , -
, . -

 A1, B1, C1, D1, E1, F1, E2,
D3, F3, C4, B5, A6. , -

 A1, C1, C4, A6,  4 .

 2 0 0 9 . 1 8
: 1) 1.
. .
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1. 
1°. 

. . 
, 

.
 — , 

.
 — :

1) :
) ;
) ;

2) 
) ;
) .

, 
. -

, , . . -
 (

).
 § 3  1.

.
 — , -

.
,  — 

, , -
,  ( , 

).
, -

, , 
 — , -

.
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.
1. '*'.  — .
2. ' '.  — .
3. '"'.  — .
4. ''''. 

.
5. ''. .

.
1.  "*".  — .
2.  " ".  — .
3.  "'".  — .
4.  """". -

.
5.  "". .

 — -
, .

,  — -
, 
.

.
, -

, 
:

1) ;
2) -

.

. , 
, 

, !'

:
,' + ' !'

,' + ' ' + ' ' + ' ' + ' ' + '!'
.
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2°. 
, 

.
 — -

, 
.

.
, , ,  — -

.
 — , -

.

. -
, , ,  end, for, to, if, else, sin, cos -

.

, 
, , , 

. 
.

, , 
.

: -
 — , 

. -
: 

, 
.

, 
, .

 — , 
.

 — , 
.
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:
1) ;
2) , -
;

3) ;
4) 

;
5) ;
6) .

, .
1. .

.
.

 8
.

, 
.

. -
 § 3.

, , -
, 

:
i, j, k, l, m, n.

2. .

, 
.

, 
, -

.
. -
.

, -
 ( )  ( ) !
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3°. 
 — -

. 
. 

.
 — , 

.
 — , -

. -
.

 — , -
:

1) ;
2) -

;
3) .

, -
, : .

-
, -

.
.

.
-

.
-

, .
.

 — , 
.

 — , 
.

 — 
.

, -
.
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 ( . . 1). 
, .

 1  2

. 1. 

 —
. .

.
 — , -

. -
. 

.
 — .

 — 
.

 — , -
 ( . . 2). -

 ( . . 3).
, ,  — 

, , 
. -

.
 — . -

.

 1  2  3  4

. 2.  4

 1,1  1,2  1,3  1,4
 2,1  2,2  2,3  2,4
 3,1  3,2  3,3  3,4

. 3.  4 × 3
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4°. 
, , 

.
 — -

.
 — , , 

.
, , -

.
, , .
, , .
 — . 

.
, -

.
-

 § 3  1. -
.

.
, -

. 
.

,  — , 
, .

,
.

 — true,  — false, 
, : , t,  1, , f, 

0. -
+ −.

, 

.
 — , 

.
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I. .
1. < — . 

, , 
. : 2 < 3 — , (2 ∗ 3) < (5 + 1) —

.
2. > — . 

, , 
. : 2 > 3 — , (2 ∗ 3) > (5 + 1) —

.
II. .
1. <= — . 

, -
, . : 2 <= 3 — ,

(2 ∗ 3) <= (5 + 1) — .
2. >= — . 

, -
, . : 2 >= 3 — , (2 ∗ 3) >= (5 + 1) —

.
II. .
1. = — . , 

, . : 2 = 3 — , (2 ∗ 3) = (5 + 1) —
.

2. <> — . , -
, . : 2 <> 3 — ,

(2 ∗ 3) <> (5 + 1) — .
,

: 
. .

1. a = b ,
a <> b .

, a = b , -
a <> b . : a <> b , a = b -

.
2. a < b ,

a >= b .
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3. a > b ,
a <= b .

, 
.

 — -
, . -

.
I. .
1. not — 

 not. 
.

: not ((2 ∗ 3) < (5 + 1)) — .
II. .
1. ,  « », and

, .
: (2 <> 3) and (2 < 3) — .

2. ,  « », or
, .

: (2 = 3) or (2 >= 3) — .
, not  « », and — « » 

or — « ».
, ,

. (
: -

.) -
,
-

.
-

. -
, .

§ 1  2.
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5°. . 

: -
.

 — .
 — , 

. .
 — , -

.
:

1) ,  — -
,  — 

. ;
2) , 

,  — ;
3)  — , 

, ;
4)  — , 

, 
, .

-
, 

. , 
a  1 
a := a + 1;

a = a + 1

a,  1
a.

,
:

1) , 
;

2) -
, .
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, -
, ,

. . 
, .

:
1) ;
2) ;
3) .

, : 
.

-
 — , 

.
, a b

:
READLN (a, b);

 — :
INPUT (a, b)

.
-

a, b -
, . -

,
 — Enter.

, 
.

, , 
, 

,  — .
, 

, .
-

, , -
, .
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:
1) ;
2) .

-
 — , 

.
, a b

, a b, 
:

WRITELN ('a = ', a, 'b = ', b);

 — :
PRINT "a = "; a; " b = "; b

.
-

. 
a = ,

.
-

, a.
 — a — -

b = , 
, 

b, .
, 

, -
b.

. -
, ,

.
, a = 1, b = 2, -

:
a = 1 b = 2
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, -
, .

6°. . 

-
, , 

.
, -

, , -
.

?
 — -

.
, -

 — , 
:

1) 
, ;

2) 
, .

, , 
 — , 

-
.

, 
a b,  1 

. 
, 

.
-

.
, , -

, .
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, ,  — 
.

, , , -
,  — -

, -
.

: .
 — 

, 
.  ( . 4). -

, 
,  — .

. 4. 
 ( )  ( )

, 
,  5.

 5

a := 1; a = 1
b := 2; b = 2

a := a + 1; a = a + 1
b := b + 1; b = b + 1

WRITELN  PRINT
('a = ', a, "a = "; a;
'b = ', b); "b = "; b

a b

a = a + 1
b = b + 1

a b
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 5 , 
, , -

, , .
 5 

. 
 6.

 6

READLN (a, b); INPUT (a, b)

a := a + 1; a = a + 1
b := b + 1; b = b + 1

WRITELN  PRINT
('a = ', a, "a = "; a;
'b = ', b); "b = "; b

 5  6 
. !

. , 
:

1) -
;

2) 
, , -

;
3) 

, 
 « » 

» . 
-

.

a b

a = a + 1
b = b + 1

a b
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7°. . . 
, , 

, .
, ,  — -
, -

.
.

 — 
. ,

.
.
-

 — , 
. , 

 — .
 — , 

-
, 

.
 — , 

0, -
.

 — , 

 1).
-

.
, -

 1  3. i, -
 1  3 -

 ( . 7).
 7,  (

i) -
! , 

, -
!
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. 7.  1  4

, 
, . -

.
, ,— -

.
 7. ,

. 
s = 6, .

s = 0.
i = 1.
i  3? . ( i  1.)
s = s + i = 0 + 1 = 1.
i = i + 1 = 1 + 1 = 2.
i  3? . ( i  2.)
s = s + i = 1 + 2 = 3.
i = i + 1 = 2 + 1 = 3.
i  3? . ( i  3.)
s = s + i = 3 + 3 = 6.
i = i + 1 = 3 + 1 = 4.
i  3? . ( i  4.)

, s = 6 .

s = 0
i = 1

i  3

s = s + i
i = i + 1
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, 
 8.

 8

s := 0; s = 0

FOR i:=1 TO 3 DO  FOR i=1 TO 3
BEGIN

    s := s + i;     s = s + i

END; NEXT i

-
.

 8 
, , 

.

FOR, 
i.

 NEXT, -
, 

i  1 
.  FOR  NEXT 

, -
.

 — , . . -
, .

 BEGIN —  END — .

s = 0
i = 1

i  3

s = s + i
i = i + 1
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 — 
,  BEGIN—END -

 FOR. 
, 

.
, -

, 
! 

 NEXT. , 
. , -

. -
.

-
, -

, , .
, 

, , .
,

. -
, 

 9.
 9

s := 0; s = 0

FOR i:=1 TO 3 DO  FOR i=1 TO 3

    s := s + i;     s = s + i

NEXT i

s = 0
i = 1

i  3

s = s + i
i = i + 1
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8°. 
.

 — , 
.

-
.

, , 
. -

-
, 

. ( -
.)

-
. , 

.
, -

.
.
, ,  — -

,
, , 
, , 

.
, -

 ( . . 10), -
,  ( . . 10).

. 10.  ( )  ( )

x < 0

x = −x

x < 0

y = −xy = x
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 10 
|x|. x, -

 — y, . 

 — x, .
 10, , 

, .
 10. -

y = |x|, 
 — |x|, .

-
. 

, -
. .

 — -
.

 — 
, .

-

, . . .
 3 

: 1) x < 0, 2) x = 0, 3) x > 0. -
 ( . 10) 3 : x = −1, x = 0 x = 1.

x = −1. x = −1.
x < 0? . ( x = −1.) x < 0? . ( x = −1.)
y = −x. x = −x.

x = 0. x = 0.
x < 0? . ( x = 0.) x < 0? . ( x = 0.)
y = x.

x = 1. x = 1.
x < 0? . ( x = 1.) x < 0? . ( x = 1.)
y = x.

, .
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 10 ,  11
 12.

 1 1

IF (x<0) THEN  IF (x<0) THEN
BEGIN
    y := -x;     y = -x
END
ELSE ELSE
BEGIN
    y := x;     y = x
END; ENDIF

 1 2

IF (x<0) THEN  IF (x<0) THEN
BEGIN
    y := -x;     y = -x
END; ENDIF

 11  12 
, -

, .

IF, 
THEN. , ,

. , -
, -

 ELSE ( . . 11).

x < 0

y = −xy = x

x < 0

x = −x
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, 
,  ELSE 

, 
 ( . . 12).

 IF -
 ENDIF.  IF  ENDIF -

, -
-

,  ELSE ( . . 11).
 — 

,  BEGIN—END -
 FOR 

 BEGIN—END  ELSE 
. 

, 
 ( . . 11).

-
 BEGIN—END, -

 BEGIN—END  ( . . 13).
-

, , ,
 ENDIF  ( .

. 13).
 1 3

IF (x<0) THEN  IF (x<0) THEN

    y := -x;     y = -x

x < 0

x = −x
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9°. 
 — . 

,
, 

.

. , ? -
, 

 — 
.

, 
. -

-
.

, m  3
 1, 2  3. -

i,  1
 3 

. -
,  ( . .. 14).

 1 4

FOR i:=1 TO 3 DO  FOR i=1 TO 3
BEGIN

    m[i] := i;     m(i) = i

END; NEXT i

i = 1

i  3

mi = i
i = i + 1
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, -
m

. -
:

1) -
, .  14 -

, 
, , 

;
2) ;
3) .

 14.
i = 1.
i  3? . ( i  1.)
m(1) = 1.
i = i + 1 = 1 + 1 = 2.
i  3? . ( i  2.)
m(2) = 2.
i = i + 1 = 2 + 1 = 3.
i  3? . ( i  3.)
m(3) = 3.
i = i + 1 = 3 + 1 = 4.
i  3? . ( i  4.)

, m(1) = 1, m(2) = 2, m(3) = 3, -
.

m
 3 × 2 , -

. i j, -
 1  3, 

 1  2. -
-

. 
,  — 

. , 
 ( . . 14).
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 1 5

FOR i:=1 TO 3 DO FOR i=1 TO 3

FOR j:=1 TO 2 DO  FOR j=1 TO 3
BEGIN

    m[i,j] := i + j;     m(i,j) = i + j
NEXT j

END;

NEXT i

 15.
i = 1.
i  3? . ( i  1.)

j = 1.
j  2? . ( j  1.)
m(1, 1) = 1 + 1 = 2.
j = j + 1 = 1 + 1 = 2.
j  2? . ( j  2.)
m(1, 2) = 1 + 2 = 3.
j = j + 1 = 2 + 1 = 3.
j  2? . ( j  3.)

i = 1

j  2

mi,j = i + j
j = j + 1

i  3

i = i + 1

j = 1
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i = i + 1 = 1 + 1 = 2.
i  3? . ( i  2.)

j = 1.
j  2? . ( j  1.)
m(2, 1) = 2 + 1 = 3.
j = j + 1 = 1 + 1 = 2.
j  2? . ( j  2.)
m(2, 2) = 2 + 2 = 4.
j = j + 1 = 2 + 1 = 3.
j  2? . ( j  3.)

i = i + 1 = 2 + 1 = 3.
i  3? . ( i  3.)

j = 1.
j  2? . ( j  1.)
m(3, 1) = 3 + 1 = 4.
j = j + 1 = 1 + 1 = 2.
j  2? . ( j  2.)
m(3, 2) = 3 + 2 = 5.
j = j + 1 = 2 + 1 = 3.
j  2? . ( j  3.)

i = i + 1 = 3 + 1 = 4.
i  3? . ( i  4.)

,
m(1, 1) = 2, m(1, 2) = 3,
m(2, 1) = 3, m(2, 2) = 4,
m(3, 1) = 4, m(3, 2) = 5,

.
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2. 
, , -

. 
, .

 1 .  .
1. ,

, .
2. -

. -
.

3. , 
.

 2 .  .
1. 

.
2. -

, : 
, -

, .
3. , -

, -
.
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3. 

1°. 
 2 0 0 6 . 7

a b
:

a = 2468
b = (a MOD 1000)*10
a = a\1000 + b
'\  MOD - ,

-

a := 2468;
b := (a mod 1000)*10;
a := a div 1000 + b;
{div  mod - ,

-
}

a := 2468
b := mod(a, 1000)*10
a := div(a, 1000) + b
|div  mod - ,

-

1) a = 22,  b = 20
2) a = 4682,  b = 4680
3) a = 8246,  b = 246
4) a = 470,  b = 468

 2 0 0 7 . 7
a b

:

a = 1819
b = (a\100)*10 + 9
a = (10*b - a) MOD 100
'\  MOD - ,

-

a := 1819;
b := (a div 100)*10 + 9;
a := (10*b - a) mod 100;
{div  mod - ,

-
}

a := 1819
b := div(a,100)*10 + 9
a := mod(10*b - a,100)
|div  mod - ,

-
|

1) a = 81, b = 199
2) a = 81, b = 189
3) a = 71, b = 199
4) a = 71, b = 189
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 2 0 0 8 . 7
a b

:

a = 3 + 8*4
b = (a \ 10) + 14
a = (b MOD 10) + 2
'\  MOD - ,

-

-

a:= 3 + 8*4;
b:= (a div 10) + 14;
a:= (b mod 10) + 2;
{div  mod - -

, -
-
-

}

a:= 3 + 8*4
b:= div(a,10) + 14
a:= mod(b,10) + 2
|div  mod - -

, -
-
-

1) a = 0, b = 18
2) a = 11, b = 19
3) a = 10, b = 18
4) a = 9, b = 17

 2 0 0 9 . 5
c

:

a = 5
a = a + 6
b = -a
c = a - 2*b

a := 5;
a := a + 6;
b := -a;
c := a - 2*b;

a := 5
a := a + 6
b := -a
c := a - 2*b

1) c = −11 2) c = 15 3) c = 27 4) c = 33

2°. 
 2 0 0 6 . 6

:
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:  := .

1) 1 2) 45 3) 55 4) 66

 2 0 0 7 . 6
a

:

:  * , := -
.

1) 8 2) 16 3) 32 4) 12

a := 1
b := 0

b = 4

b := b + 1
a := a*2

b := 0
c := 0

b = 11

c := c + b
b := b + 1
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 2 0 0 9 . 2
b

:

: := , -
 * .

 2 0 0 8 . 6
m

:

: := .

1) 1 2) 2 3) 6 4) 16

a := 1
b := 1

a = 256

a := a*2
b := b + a

m := 54
n := 16

m = n

m > n

n := n - m m := m  -  n
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 2 0 0 7 . 2 0
, 

, a,  b,  c  « -
», i,  k —  « ». -

.
 (a) — a.

 « »).
 (a,  i) — i  ( ) a.

 « »).
 (a,  b) — , 

a, b.
 « »).

, a := ‘ ’).
:

i :=  (a)
k := 2
b := ‘ ’

i > 0

c :=  (a, i)
b :=  (b, c)
i := i – k

b :=  (b, ’)

b
, -

a  ‘ ’?

1) ’ 2) ’ 3) ’ 4) ’
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3°. 
 2 0 0 6 . 8

 7 × 7 -
-

.

FOR n=1 TO 7
FOR k=1 TO 7
    B(n,k) = k - n
NEXT k
NEXT n

for n:=1 to 7 do
for k:=1 to 7 do
    B[n,k] := k - n;

n  1  7
k  1  7

   B[n,k] = k - n

?

1) 49 2) 28 3) 21 4) 7

 2 0 0 7 . 8
A[1..100] B[1..100] -

.

FOR n=1 TO 100
    A(n) = n - 10
NEXT n
FOR n=1 TO 100
    B(n) = A(n)*n
NEXT n

for n:=1 to 100 do
    A[n] := n - 10;
for n:=1 to 100 do
    B[n] := A[n]*n;

 n  1  100
    A[n] = n - 10

 n  1  100
    B[n] = A[n]*n

B
?

1) 10 2) 50 3) 90 4) 100
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 2 0 0 8 . 8
A[1..100] B[1..100] -

.

FOR n=1 TO 100
    A(n) = (n-80)*(n-80)
NEXT n
FOR n=1 TO 100
    B(101-n) = A(n)
NEXT n

for n:=1 to 100 do
    A[n] := (n-80)*(n-80);
for n:=1 to 100 do
    B[101-n] := A[n];

 n  1  100
   A[n]=(n-80)*(n-80)

 n  1  100
   B[101-n] = A[n]

B ?

1) B[1] 2) B[21] 3) B[80] 4) B[100]

 2 0 0 9 . 6
, 

A n × n.

k = 1
FOR i=1 TO n
    c = A(i,i)
    A(i,i) = A(k,i)
    A(k,i) = c
NEXT i

k := 1;
for i:=1 to n do
begin
    c := A[i,i];
    A[i,i] := A[k,i];
    A[k,i] := c;
end;

k := 1
 i  1  n

    c := A[i,i]
    A[i,i] := A[k,i]
    A[k,i] := c

, 
A[i,j] i -

, j — , 
. :

1) ;
2) ;
3) k ;
4) k .
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4°. 
 2 0 0 6 . 6

 ( ) -
.

 —  «1».
-

: 
 ( , ), -

 – -
 ( i  «i»).

 4 , :
(1) 1
(2) 112
(3) 1121123
(4) 112112311211234

 120-  (
)?

 2 0 0 7 . 6
 ( ) -

.
 —  «1».

:
-

 ( , ), -
 —  ( i
 «i»).

 4 , :
(1) 1
(2) 112
(3) 1121123
(4) 112112311211234

 (2, 4, 6, 8)?
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 2 0 0 8 . 6
 ( ) -

.
 —  «1».

-
:

 — 
i  «i»), -

.
 4 , :

(1) 1
(2) 211
(3) 3211211
(4) 432112113211211

 «1» 
)?

 2 0 0 9 . 8
 ( ) 

.
 — -

 « ». 
:

, -
 (

i  «i»- ), 
.

 4 , :
(1) A
(2) BAA
(3) CBAABAA
(4) DCBAABAACBAABAA

 ( ):
ABCDEFGHIJKLMNOPQRSTUVWXYZ

, 
 126-  132-  ( ).
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5°. 
 2 0 0 6 . 1

, 
, x a

b (« » , . . x = a
x = b ). x, a, b , 

, a b ( : a > b b > a).
, 

 «x a b» ( -
), -

.
.

VAR a,b,x: INTEGER;
        p: INTEGER;
BEGIN
  READLN(a,b,x);
  IF (a>x) AND (x>b) THEN
    WRITELN('x  a,b');
END.

CLS
INPUT a, b, x
IF (a>x) AND (x>b) THEN
  PRINT "x  a, b"
END

:
1) a, b, x, -

.
2) , , 

. (
, 

).
3) , , 

: 
 AND  OR.

-
 ( . .

) -
 30 .
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 2 0 0 7 . 1
, -

 «ax + b = 0» x a b, -
. .

.

VAR a, b, x: REAL;
BEGIN
 READLN(a,b,x);
 IF b = 0 THEN
  WRITE('x = 0')
 ELSE
  IF a = 0 THEN
   WRITE(' ')
  ELSE
   WRITE('x =',-b/a);
END.

INPUT a, b, x
IF b = 0 THEN
 PRINT "x = 0"
ELSE
 IF a = 0 THEN
  PRINT " "
 ELSE
  PRINT "x=",-b/a
 ENDIF
ENDIF
END

void main(void)
{ float a,b,x;
 scanf("%f%f%f",
 &a,&b,&x);
 if (b==0)
  printf("x=0");
 else
  if (a==0)
   printf(" ");
 else
  printf("x=%f",-b/a);
}

:
1) a, b, x, -

.
2) , .
3) , , 

. (
, 

).

 2 0 0 8 . 1
, -

 «a|x| = b» x a b, -
. .

.
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VAR a, b, x: REAL;
BEGIN
 READLN(a,b,x);
 IF a = 0 THEN
  IF b = 0 THEN
   WRITE(' ')
  ELSE
   WRITE(' ')
 ELSE
  IF b = 0 THEN
   WRITE('x = 0')
  ELSE
   WRITE('x =',b/a,
    '  x =',-b/a);
END.

INPUT a, b, x
IF a = 0 THEN
 IF b = 0 THEN
  PRINT " "
 ELSE
  PRINT " "
 ENDIF
ELSE
 IF b = 0 THEN
  PRINT "x = 0"
 ELSE
  PRINT "x =",b/a,
   "  x =",-b/a
 ENDIF
ENDIF
END

void main(void)
{ float a,b,x;
 scanf("%f%f%f",
 &a,&b,&x);
 if (a==0)
  if (b==0)
   printf(" ");
  else
   printf(" ");
 else
  if (b==0)
   printf("x=0");
  else
   printf("x=%f 
    x=%f", b/a,-b/a);
}

:
1) a, b, x, -

.
2) , .
3) , , 

. (
, 

).

 2 0 0 9 . 1
-

, -

 (x, y — -
) -

-
, -

. 
-

.



252  3. 

VAR x, y: REAL;
BEGIN
 READLN(x,y);
 IF y<=1 THEN
  IF x>=0 THEN
   IF y>=SIN(x) THEN
    WRITE(' ')
   ELSE
    WRITE(' )
end.

INPUT x, y
IF y<=1 THEN
 IF x>=0 THEN
  IF y>=SIN(x) THEN
   PRINT " "
  ELSE
   PRINT " "
  ENDIF
 ENDIF
ENDIF
END

void main(void)
{ float x,y;
 scanf("%f%f", &x,&y);
 if (y<=1)
  if (x>=0)
   if (y>=sin(x))
    printf(" ");
   else
    printf(" ");
}

:
1) x, y, -

.
2) , , 

. (
, 

.)
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4. 

1°. 
 2006. 7. 2) a = 4682,  b = 4680.
 2007. 7. 4) a = 71, b = 189.
 2008. 7. 4) a = 9, b = 17.
 2009. 5. 4) c = 33.

2°. 
 2006. 6. 3) 55.
 2007. 6. 2) 16.
 2009. 2. 511.
 2008. 6. 2) 2.
 2007. 20. 1) ‘ ’.

3°. 
 2006. 8. 3) 21.
 2007. 8. 3) 90.
 2008. 8. 4) B[100].
 2009. 6. 3) k .

4°. 
 2006. 6. 1.
 2007. 6. 85.
 2008. 6. 127.
 2009. 8. BAAGFED.

5°. 
 2006. 1. a = 1, x = 2, b = 3.
 2007. 1. a = 0, b = 0, x = 0 ( x -

, , x — ).
 2008. 1. a = 1, b = −1, x = 0.
 2009. 1. x = 3, y = 0,5 (  (x, y), 

: y > 1 x < 0  (y  sin x x > π/2 y  1)).
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5. 

1°. 
. 1. , -

, .
2. .
3. .

 2 0 0 6 . 7
: 2) a = 4682,  b = 4680.
. b a.

b = (a mod 1000) × 10 = (2468 mod 1000) × 10 = 468 × 10 = 4680.
a = a/1000 + b = 2468/1000 + 4680 = 2 + 4680 = 4682.

 2 0 0 7 . 7
: 4) a = 71, b = 189.
. -

.

 2 0 0 8 . 7
: 4) a = 9, b = 17.
. -

.

 2 0 0 9 . 5
: 4) c = 33.
. -

.

2°. 
. 1. .

2. 
.

3. .
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 2 0 0 6 . 6
: 3) 55.
 1. 

.
.

b = 0.
c = 0.

b = 11? . ( b  0.)
c = c + b = 0 + 0 = 0.
b = b + 1 = 0 + 1 = 1.

b = 11? . ( b  1.)
c = c + b = 0 + 1 = 1.
b = b + 1 = 1 + 1 = 2.

b = 11? . ( b  2.)
c = c + b = 1 + 2 = 3.
b = b + 1 = 2 + 1 = 3.

. .

b = 11? . ( b  10.)
c = c + b = 45 + 10 = 55.
b = b + 1 = 10 + 1 = 11.

b = 11? . ( b  11.)
.

 2. -
, -

b , b c.
c -

 0  10,  45.
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 2 0 0 7 . 6
: 2) 16.
 1.  1 

.
 2. -
,  4 .

 a := 1  2. 
 a  24 = 16.

 2 0 0 9 . 2
: 511.
 1.  1 

.
 2. -
,  8 ,  256 = 28.

 b  1
 8: 1 + 2 + 4 + … + 28 = 29 − 1 = 511.

 2 0 0 8 . 6
: 2) 2.
 1.  1 .
 2. -
, , 

 54  16.
 54  16  2,  16 — 

 2,  54  4 .

 2 0 0 7 . 2 0
: 1) ‘ ’.
.  1 .

3°. 
. 1. , -

, .
2. , .
3. .
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 2 0 0 6 . 8
: 3) 21.
 1.  FOR -

 1
 7, 

7 × 7 -
.

, .

k
n 1 2 3 4 5 6 7

1 0 1 2 3 4 5 6

2 −1 0 1 2 3 4 5

3 −2 −1 0 1 2 3 4

4 −3 −2 −1 0 1 2 3

5 −4 −3 −2 −1 0  1  2

6 −5 −4 −3 −2 −1 0  1

7 −6 −5 −4 −3 −2 −1 0

 21 .
 2. -
, k − n , k n

 1  7.
k = 1 .
k = 2  1 n = 1.
k = 3  2 n = 1 n = 2.

. .
k = 7  6 n = 1, n = 2, …, n = 6.

 1 + 2 + … + 6 = 21.
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 2 0 0 7 . 8
: 3) 90.
 1.  1 .
 2. -

 B(n) = A(n)*n , -
 B,

.
n − 10 n = 1, 2, …, 100 , 

n = 11, 12, …, 100.  90 .

 2 0 0 8 . 8
: 4) B[100].
 1.  1 .
 2. -

 B(101-n) = A(n) , 
, . . 

 —  ,  — . .

x2,  x −70 n = 1  20
n = 100. , 

 1.
, 

 100.

 2 0 0 9 . 6
: 3) k .
 1.  1 .
 2. -

 A(i,i)  A(k,i) -
.

 i  1  n 
A(i,i) ,  A(k,i) —k

, .
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4°. 
. 1. .

2. .
.

3. , -
.

 2 0 0 6 . 6
: 1.
.  7-

.  4-  15 .  5-  15 + 15 + 1 = 31
.  6-  31 + 31 + 1 = 63 .  7-

63 + 63 + 1 = 127 .
,— -

.  — -
,— . . . ,  7 -
 7-  —  7  1234567.

 120-  7-  —  8- ,
. .  1234567. n

) n + 1  1.

 2 0 0 7 . 6
: 85.
.  (2, 4, 6, 8)

 1- ,  2- , 3- . .  8- . -
, ,
 1.

 1-  — 0 .
 2-  — 2⋅0 + 1 = 1 

 3-  — 2⋅1 = 2 .
 4-  — 2⋅2 + 1 = 5 .
 5-  — 2⋅5 = 10 .
 6-  — 2⋅10 + 1 = 21 .
 7-  — 2⋅21 = 42 .
 8-  — 2⋅42 + 1 = 85 .
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 2 0 0 8 . 6
: 127.
. .

 2 0 0 9 . 8
: BAAGFED.
.  2006. 6.

5°. 
. 1. , -

, .  — -
, 

. 
. (

, 
.)

2. . 

. , , ,
.

3. , -
, .

 2 0 0 6 . 1
: a = 1, x = 2, b = 3.

, 
. -

.
,— a, b, x,— 

. 
 (

 § 3).
-

.
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 1. . -
-

a, b x, .
, , 

):
1) x < a < b. x = 1, a = 2, b = 3.
2) a < x < b. a = 1, x = 2, b = 3.
3) a < b < x. a = 1, b = 2, x = 3.
4) x < b < a. x = 1, b = 2, a = 3.
5) b < x < a. b = 1, x = 2, a = 3.
6) b < a < x. b = 1, a = 2, x = 3.

:

 IF (a>x) AND (x>b) THEN
   WRITELN('x  a,b');

IF (a>x) AND (x>b) THEN
  PRINT "x  a, b"

1- . x = 1,
a = 2, b = 3. x a b, 

.
: (a>x) — , (x>b) — . 

(a>x) AND (x>b) (a>x) (x>b)
, . -

-
a, b, x

(a > x) AND
(x > b)

«x  a, b»
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, , -
. .

2- . a = 1,
x = 2, b = 3. x a b,  

.
: (a>x) — , (x>b) — . 

(a>x) AND (x>b) , ,
. . . !

. -
.

 2. , 
.

:

 IF (a>x) AND (x>b) THEN
   WRITELN('x  a,b');

IF (a>x) AND (x>b) THEN
  PRINT "x  a, b"

, (a>x) (x>b)
a, b x.

, 
a, b x, x a b. -

a, b x, a < x < b.

 2 0 0 7 . 1
: a = 0, b = 0, x = 0 ( x ,

, x — .)
. .

 2 0 0 8 . 1
: a = 1, b = −1, x = 0.
. .

 2 0 0 9 . 1
: x = 3, y = 0,5 (  (x, y), -

: y > 1 x < 0  (y  sin x x > π/2 y  1).)
. .
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.
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-
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; 
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.
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-

, .
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 — ,  — -
.
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:

1) ;
2) .

 — -
.

.
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, , .
 — 

.
 — -

.
-
-

, . ,  2
 2 , :

1)  (  — 
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.
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-
. ,  3 

,  2  3: 

,))()(( cpbpapps −−−=

, -
: -

.
, .

 — , ,
.

 — , 
.

, ,  — , -
.

-
 — 

 2  3  3. , -
, , 

: .

 4 .  -
.

I. .
1. .
2. 

.
3. -

.
4. .
II. .
1.  — .
2. .
3. .
4.  — .
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 4 
 3:

1) ;
2) .

-
-

.
 — 

.
-

, , , .

2°. 
: , 

 — . 

 — 
: , .

, ,  —
, , 

.
.

 5 .  -
.

1. , -
, .

2. .
3. ,  4—7 .
4. ,  5 -

.
5. −1.
6. .
7.  3.
8. .
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. -
, , -

.
 — , 

, .

 6 .  -
.

, .

 — -
, -

-
.

-

:
1) ;
2) ;
3) ;
4) .

. .
. 

 « » ( . . 7).
 — -

.
 8 , -

. 
 3—4 .

.
-

 « »  « » ( . . 9).
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. 7. 

. 8. 

. 9.  « »  « »

. 10. .
 1—3  3 ( )

 1—4  4 ( )

 1

 2

 1

 2

 3

 4

 1

 2
 3

 4
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.  10 

: 
,  2, -
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. 10. 
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 — .
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.
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 1  2
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-
:

1)  ( .
. 13). 

, -
;

2)  ( .
. 13). , -
, , 

;
3)  ( . . 14).

, -
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.
, -

.

. 13.  ( )
 ( )

. 14. 

-
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 3  4

 1

 3  2
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-
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 1

 1
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.
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.
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. 17. 

. 18. .
 3—7  5

-

-

-
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-
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, :

1)  — ;
2)  — ;
3)  — ;
4)  — -

;
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.
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1) ;
2) .
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. 
, .

.
 — -

, .
 — -

, .
 — 

.
 — , 

-
.

.
1. 

, 
, -

.
2. -

.
3. , 

, .
4. , , -

.
. , 

.

4°. 
,  (Pascal) — 

,  1970 . 
 ( ) -

. -
, , -

, -
.
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,  — -
,  1963 . -

 ( ) -
. (BASIC — . Beginner's All-purpose

Symbolic Instruction Code — 
; , . basic — -

, .)
 — -

.
 — 

.
 — ,

.
,

.
 — , 

.

{ },  ' 
.

, , , 
, -

.
 — 

:
1) -

, . ,

;
2) 

, . -
, , 

.
.



278  3. 

begin
end.  begin—end — ,

, .
Begin  « », end — « ».

-
.

  
, 

.
 — .

, , -
 — 

. -
 var  dim , 

. -
.

 var  variable,
 « »,  dim —  dimen-

sions,  « ».
 — 

.
 — .

, , 
 — 

. 
. 

, 
begin  end .

 — 
. 

 19  20 .
 21  22 -

. -

. , -
.
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 1 9

}
VAR
    { }
;

}
BEGIN
    { }
END.

 2 0

}
DIM
    { }

}
    { }

 2 1

}

BEGIN
    WRITELN (' , !');
END.

 2 2

    PRINT " , !"
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5°. 
 — .

-
, -

, , , . .
.

 — -
.

 § 1, -
. 

.
, 

, . -
, .

1. .
: 2 n m.

: 1 l = (n, m).
. , 
 1 . 

.
, ,  22.

, , , -
. , 

, , . . .
, 

, , 
, , 

. .
, , -

, , -
. , . .

. :
1) n m;
2) k = min(n, m);
3) l = (n, m);
4) l = (n, m).
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 2 2

VAR n, m: INTEGER; DIM n, m AS INTEGER
  l, k, i: INTEGER;  DIM l, k, i AS INTEGER

BEGIN
 n  m} '  n  m

  n := 2; n = 2
  m := 2; m = 2

{k = min(n, m)} 'k = min(n, m)
  k := n; k = n

  if (m<n) k := m; if (m<n) k := m

{l = (n, m)} 'l = (n, m)
  l := 1; l = 1

  FOR i:=2 TO k DO FOR i=2 TO k
  BEGIN

    IF (n MOD i=0)   IF (n MOD i=0)
     AND (m MOD i=0)    AND (m MOD i=0)
     THEN l := i;    THEN l := i

  END; NEXT i

 l} '  l
  WRITELN ('l =', l); PRINT "l ="; l

END.

-
.

»  « ».

k = n

i k

m < n
k = m

l = 1
i = 2

n mod i = 0 
m mod i = 0

l = i

 n m

 l

k = min(n, m)

l = (n, m)

i = i + 1
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, n m , -
, , n.

n m, 
, .

-
, . . .

.  —
, .

 — 
, .

, ,
, . . , . . -

, .
 § 1, 

,
:

1) n = m, l = n = m;
2) n m, l = m;
3) m n, l = n;
4) n = 4, m = 6, l = 2;
5) n = 10, m = 4, l = 2.

, 
, 

. -
 23.

. , , , -
.
, -

, -
. 

, .
-

, -

.
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 2 3

1-  2-  3-  4-  5-
n = 2
m = 2

k = 2
m < n? 

l = 1
i = 2
i k? 
n mod i = 0 
m mod i =  0?

l = 2

i = 3
i k? 

l = 2

n = 4
m = 2

k = 4
m < n? 
k = 2

l = 1
i = 2
i k? 
n mod i = 0 
m mod i =  0?

l = 2

i = 3
i k? 

l = 2

n = 2
m = 6

k = 2
m < n? 

l = 1
i = 2
i k? 
n mod i = 0 
m mod i =  0?

l = 2

i = 3
i k? 

l = 2

n = 4
m = 6

k = 4
m < n? 

l = 1
i = 2
i k? 
n mod i = 0 
m mod i =  0?

l = 2

i = 3
i k? 
n mod i = 0 
m mod i =  0?

i = 4
i k? 
n mod i = 0 
m mod i =  0?

l = 2

n = 10
m = 4

k = 10
m < n? 
k = 4

l = 1
i = 2
i k? 
n mod i = 0 
m mod i =  0?

l = 2

i = 3
i k? 
n mod i = 0 
m mod i =  0?

i = 4
i k? 
n mod i = 0 
m mod i =  0?

l = 2

2. .
: 2 n m.

: 1 l = (n, m).
. -

, .
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. n m
l, . . n = la m = lb, l

: n − m = la − lb = l(a − b).
, 

, -
 0.

, -
, . -
:

1) n m;
2) l = (n, m);
3) l = (n, m).

 2 4

VAR n, m: INTEGER; DIM n, m AS INTEGER

BEGIN
 n  m} '  n  m

  n := 2; n = 2
  m := 2; m = 2

{n = (n, m)} 'n = (n, m)
  WHILE n<>m DO WHILE n<>m
  BEGIN

    IF (m<n) THEN   IF (m<n) THEN
      n := n - m;     n := n - m
    ELSE   ELSE
      m := m - n;     m := m - n
    END;   ENDIF

  END; WEND

 n} '  n
  WRITELN ('n =', n); PRINT "n ="; n

END.

n ≠ m

n = n − m

 n m

 n

n = (n, m)

m < n
m = m − n
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, 
 — 

while, . . .
 § 1, 

,
:

1) n = m, l = n = m;
2) n m, l = m;
3) m n, l = n;
4) n = 4, m = 6, l = 2;
5) n = 10, m = 4, l = 2.

. , , , -
.

 2 5

1-  2-  3-  4-  5-
n = 2
m = 2

n ≠ m? 

n = 2
n = 2

n = 4
m = 2

n ≠ m? 
m < n? 
n = n − m = 2

n ≠ m? 

n = 2
n = 2

n = 2
m = 6

n ≠ m? 
m < n? 
m = m − n = 4

n ≠ m? 
m < n? 
m = m − n = 2

n ≠ m? 

n = 2
n = 2

n = 4
m = 6

n ≠ m? 
m < n? 
m = m − n = 2

n ≠ m? 
m < n? 
n = n − m = 2

n ≠ m? 

n = 2
n = 2

n = 10
m = 4

n ≠ m? 
m < n? 
n = n − m = 6

n ≠ m? 
m < n? 
n = n − m = 2

n ≠ m? 
m < n? 
m = m − n = 2

n ≠ m? 

n = 2
n = 2
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3. .
: 1 n.

: 1) 1 m — n;
2) l m  — n.

.  1 n n.
:

1) n;
2) l n m;
3) l m.

 2 6

VAR n, m, i: INTEGER; DIM n, m, i AS INTEGER
    l: ARRAY [1..100] DIM l(100) AS INTEGER
       OF INTEGER;

BEGIN
 n} '  n

 n := 2; n = 2

{l -  n} 'l -  n
 m := 0; m = 0
 FOR i:=1 TO n DO FOR i=1 TO n
 BEGIN

  IF (n MOD i=0) THEN   IF (n MOD i=0) THEN
  BEGIN
   m := m + 1;     m = m + 1
   l[m] := i;     l(m) = i
   END;   ENDIF

 END; NEXT i

. l . m} ' . l . m
 WRITELN ('m =', m); PRINT "m ="; m
 FOR i:=1 TO m DO FOR i:=1 TO m
  WRITELN (l[i]);   PRINT l(i)

END.

i n
m

m = m + 1
lm = i

 n

l n m = 0
i = 1

n mod i = 0

i = i + 1

l m
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, -
n, m, i l

.  (
100) , 

n.
, 

 ( ) 
: 100. 

. 
-

n, -
: 100.

 § 1. 
, :

1) n = 3, m = 2, l = 1, 3;
2) n = 4, m = 3, l = 1, 2, 4;

-
. , -

, , .
 2 7

1- 2-
n = 3
m = 0

i = 1
i n? 
n mod i = 0? 
m = 1
l1 = 1

i = 2
i n? 
n mod i = 0? 

i = 3
i n? 
n mod i = 0? 
m = 2
l2 = 3

 2
 1, 3

n = 4
m = 0

i = 1
i n? 
n mod i = 0? 
m = 1
l1 = 1

i = 2
i n? 
n mod i = 0? 
m = 2
l2 = 2

i = 3
i n? 
n mod i = 0? 

i = 4
i n? 
n mod i = 0? 
m = 3
l3 = 4

 3
 1, 2, 4
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6°. 
1. .

: 2 : a — x b — -
.

:  « x» ( a = 0, b = 0);
 « » ( a = 0, b ≠ 0);

x = −b/a ( a ≠ 0).
. .

: 1) a b;
2) x.

 2 8

VAR a, b: REAL; DIM a, b AS REAL

BEGIN
 a, b} '  a, b

 a := 0; a = 0
 b := 0; b = 0

} '
 IF ( =0.0) THEN IF ( =0.0) THEN
 BEGIN

  IF (b=0.0) THEN   IF (b=0.0) THEN
   WRITELN (' ');     PRINT " "
  ELSE   ELSE
   WRITELN ( ');     PRINT " "

  ENDIF
 ELSE ELSE

  WRITELN (-b/a);   PRINT -b/a

 END; ENDIF

END.

, -
a b .

a = 0

 a b

−b/a

b = 0

»»
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 § 1, -
:

1) a = 0,0, b = 0,0,  « x»;
2) a = 0,0, b = 1,0,  « »;
3) a = 1,0, b = 0,0, x = 0,0;
4) a = 1,0, b = 1,0, x = −1,0.

. , 
, , .

 2 9

1- 2- 3- 4-
a = 0.0
b = 0.0

a = 0.0? 
b = 0.0? 

 « »

a = 0.0
b = 1.0

a = 0.0? 
b = 0.0? 

 « »

a = 1.0
b = 0.0

a = 0.0? 
−b/a = 0.0

a = 1.0
b = 1.0

a = 0.0? 
−b/a = −1.0

2. .
: 3 : a — x2, b — 

x c — .
:

 « x», a = 0, b = 0, c = 0;
 « », a = 0, b = 0, c ≠ 0;

x = −c/b, a = 0, b ≠ 0;
 « », a ≠ 0, b2 − 4ac < 0;

x = −b/2a, a ≠ 0, b2 − 4ac = 0;

 2 ,
2

4,
2

4 2

2

2

1 a
acbbx

a
acbbx −+−=−−−=

a ≠ 0, b2 − 4ac > 0.
. .

: 1) a b;
2) x.
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 3 0

VAR a, b, c, d: REAL; DIM a, b, c, d AS REAL
BEGIN

 a, b, c} '  a, b, c
 a := 0; a = 0
 b := 0; b = 0
 c := 0; c = 0

} '
 d := b*b-4*a*c; d = b*b-4*a*c
 IF ( =0.0) THEN IF ( =0.0) THEN
 BEGIN

  IF (b=0.0) THEN  IF (b=0.0) THEN
  BEGIN

   IF (c=0.0) THEN   IF (c=0.0) THEN
    WRITELN (' ');    PRINT " "
   ELSE   ELSE
    WRITELN ( ');    PRINT " "

  ENDIF
  ELSE  ELSE
   WRITELN (-c/b);   PRINT -c/b

 ENDIF
 END
 ELSE ELSE
 BEGIN

  IF (d<0.0) THEN  IF (d<0.0) THEN
  BEGIN
   WRITELN ( ');   PRINT " "
  ELSE  ELSE

   IF (d=0.0) THEN   IF (d=0.0) THEN
    WRITELN (-b/(2*a));  PRINT -b/(2*a)
   ELSE   ELSE
    WRITELN    PRINT
    (-b-sqrt(d)/(2*a), -b-sqrt(d)/(2*a);

-b+sqrt(d)/(2*a)); -b+sqrt(d)/(2*a)
  ENDIF

  END;  ENDIF

 END; ENDIF
END.

d < 0

b = 0

 a, b, c

−c/b

c = 0

»»

a = 0

−b/2a
a

db
2
−−

a
db

2
+−

»

d = b2 − 4ac

d = 0



§ 3. 291

, 
, . . -

, -
d, 

.  § 1:
1) a = 0,0, b = 0,0, c = 0,0,  « x»;
2) a = 0,0, b = 0,0, c = 1,0,  « »;
3) a = 0,0, b = 1,0, = 0,0, x = 0,0;
4) a = 0,0, b = 1,0, = 1,0, x = −1,0;
5) a = 1,0, b = 0,0, c = 0,0, x = 0,0;
6) a = 1,0, b = 0,0, c = 1,0,  « »;
7) a = 1,0, b = 1,0, c = 0,0, x1 = −1,0, x2 = 0,0;
8) a = 1,0, b = 1,0, c = 1,0,  « ».

 3 1

1- 2- 3- 4-
a = 0.0
b = 0.0
c = 0.0
d = 0.0
a = 0.0? 
b = 0.0? 
c = 0.0? 

 « »

a = 0.0
b = 0.0
c = 1.0
d = 0.0
a = 0.0? 
b = 0.0? 
c = 0.0? 

 « »

a = 0.0
b = 1.0
c = 0.0
d = 1.0
a = 0.0? 
b = 0.0? 

−c/b = 0.0

a = 0.0
b = 1.0
c = 1.0
d = 1.0
a = 0.0? 
b = 0.0? 

−c/b = −1.0

5- 6- 7- 8-
a = 1.0
b = 0.0
c = 0.0
d = 0.0
a = 0.0? 
d < 0.0? 
d = 0.0? 

−b/2a = 0.0

a = 1.0
b = 0.0
c = 1.0
d = −4.0
a = 0.0? 
d < 0.0? 

 « »

a = 1.0
b = 1.0
c = 0.0
d = 1.0
a = 0.0? 
d < 0.0? 
d = 0.0? 

1
2

−=−−
a

db

0
2

=+−
a

db

a = 1.0
b = 1.0
c = 1.0
d = −3.0
a = 0.0? 
d < 0.0? 

 « »
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7°. 
1. .

:

∑
=

=+−+++=
n

i
ifnfnfffs

1
).()()1()2()1( K

: 1 n — -
.

: 1 s — f -
i,  1 n.

. s
. f = 1/i -

.
:

1) n;
2) s;
3) s.

 3 2

VAR n, i: INTEGER; DIM n, i AS INTEGER
    s: REAL; DIM s AS REAL

BEGIN
 n} '  n

  n := 2; n = 2

} '
  s := 0.0; s = 0.0

  FOR i:=1 TO n DO FOR i=1 TO n
  BEGIN
    s := s + 1.0/i;   s = s + 1.0/i
  END; NEXT i

} '
  WRITELN ('s =', s); PRINT "s ="; s

END.

i n
m

s = s + 1.0/i
i = i + 1

 n

. s = 0.0
i = 1

s
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 § 1:
1) f = 1/i, n = 2, s = 1,5;
2) f = 1/i, n = 3, s = 11/6.

 3 3

1- 2-
n = 2

s = 0
i = 1
i n? 
s = 0,0 + 1,0/1 =
= 1,0

i = 2
i n? 
s = 1,0 + 1,0/2 = 1,5

i = 3
i n? 

 1,5

n = 3

s = 0
i = 1
i n? 
s = 0,0 + 1,0/1 =
= 1,0

i = 2
i n? 
s = 1,0 + 1,0/2 = 1,5

i = 3
i n? 
s = 1,5 + 1,0/3 =
= 3/2 + 1/3 =
= 11/6

i = 4
i n? 

 11/6

2. .
:

∑
=

− =++++=
n

i
inn aaaaas

1
121 .K

:
1) 1 n — a;
2) n , a.

: 1 s — a.
. s

.
:

1) n n;
2) s;
3) s.

 § 1:
1) n = 2, a = 1, 2, s = 3;
2) n = 2, a = 2,5, 2,0, s = 4,5.
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 3 4

VAR n, s, i: INTEGER; DIM n, s, i AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;
BEGIN

 n  a} '  n  a
  n := 2; n = 2
  a[1] := 1; a(1) = 1
  a[2] := 2; a(2) = 2

} '
  s := 0; s = 0
  FOR i:=1 TO n DO FOR i=1 TO n
  BEGIN
    s := s + a[i];   s = s + a(i)
  END; NEXT i

} '
  WRITELN ('s =', s); PRINT "s ="; s

END.

-

a s
.

 3 5

1- 2-
n = 2
a[1] = 1
a[2] = 2

s = 0
i = 1
i n? 
s = 0 + 1 = 1

i = 2
i n? 
s = 1 + 2 = 3

i = 3
i n? 

 3

n = 2
a[1] = 2,5
a[2] = 2,0

s = 0,0
i = 1
i n? 
s = 0,0 + 2,5 = 2,5

i = 2
i n? 
s = 2,5 + 2,0 = 4,5

i = 3
i n? 

 4,5

i n
m

s = s + ai
i = i + 1

 n a

.
s = 0
i = 1

s
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8°. 
1. .

: 1) 1 n — a;
2) n , a;
3) 1 b.

:  « », b
,  « » .

. 
. , -

m = 1,  — m = 0.

 3 6

VAR n, b, i, m: INTEGER; DIM n, b, i, m AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;

BEGIN
 b, n,  a} '  b, n  a

 b := 2; b = 2
 n := 3; n = 3
 a[1] := 1; a(1) = 1
 a[2] := 3; a(2) = 3
 a[3] := 2; a(3) = 2

} '
 m := 0; m = 0
 FOR i:=1 TO n DO FOR i=1 TO n
  IF (b = a[i]) THEN   IF (b = a(i)) THEN
   m := 1;     m = 1

NEXT i

} '
 IF (m = 1) THEN   IF (m = 1) THEN
  WRITELN ( ');     PRINT " "
 ELSE   ELSE
  WRITELN ( ');     PRINT " "

ENDIF
END.

i n

i = i + 1

b, n
a

m = 0
i = 1

m = 1
b = ai

i n

i n b = 1

?
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:
1) a, n b;
2) m;
3)  « » m = 1  « » m = 0.

 § 1:
n = 3, a = 1, 3, 2, b = 2,  « »;
n = 3, a = 2,5, 2,0, 1,5, b = 0,5,  « »;
n = 3, a = 1, 2, 4, b = 2,  « ».

-
. -

.
, ,

. 
. , -

.

2. .
:

1) 1 n — a;
2) n , a;
3) 1 b.

:
1) 1 k — l;
2) k , l.

. 
. 

, .
 § 1:

n = 3, a = 1, 2, 2, b = 2, k = 2, l = 2, 3;
n = 3, a = 2,5, 2,0, 2,5, b =0,5, k = 0;
n = 3, a = 1, 2, 4, b = 2, k = 1, l = 2.

, ,
. 

.
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 3 7

VAR n, b, k, i: INTEGER; DIM n, b, k, i AS INTEGER
  a, l: ARRAY [1..100] DIM a(100) AS INTEGER
        OF INTEGER; DIM l(100) AS INTEGER

BEGIN
 b, n,  a} '  b, n  a

 b := 2; b = 2
 n := 3; n = 3
 a[1] := 1; a(1) = 1
 a[2] := 3; a(2) = 3
 a[3] := 2; a(3) = 2

} '
 k := 0; k = 0
 FOR i:=1 TO n DO FOR i=1 TO n
 BEGIN

  IF (b = a[i]) THEN   IF (b = a(i)) THEN
  BEGIN
   k := k + 1;     k = k + 1
   l[k] := i;     l(k) = i
  END; ENDIF

 END; NEXT i

} '
 WRITELN   PRINT
  ( ', k); " "; k

 WRITELN ( :');   PRINT :'

 FOR i:=1 TO k DO FOR i=1 TO k
  WRITELN (l[i]);   PRINT l(i)

NEXT i
END.

i n

i = i + 1

b, n
a

k = 0
i = 1

k = k + 1
lk = i

b = ai

i n
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9°. 
1. .

: ).,,,,max( 121 nn aaaam −= K

: 1) 1 n — a;
2) n , a.

: 1 m — a.
. -

, 
, .

:
1) n a n;
2) m;
3) m.

 3 8

VAR n, m, i: INTEGER; DIM n, m, i AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;
BEGIN

 n  a} '  n  a
  n := 3; n = 3
  a[1] := 1; a(1) = 1
  a[2] := 3; a(2) = 3
  a[3] := 2; a(3) = 2

} '
  m := a[1]; m = a(1)
  FOR i:=2 TO n DO FOR i=2 TO n
  BEGIN
    IF (m < a[i]) THEN   IF (m < a(i)) THEN
      m := a[i];     m = a(i)

  END; NEXT i

} '
  WRITELN ('m =', m); PRINT "m ="; m

END.

i = i + 1

 n a

m = a1
i = 2

m

m = ai

m < ai

i n
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-
-

a m .
 § 1:

n = 3, a = 1, 3, 2, m = 3;
n = 3, a = 2,5, 2,0, 1,5, m = 2,5;
n = 3, a = 1, 2, 4, m = 4.

. 
.

2. .

. -
, . . , . -

, -
, .

: 1) 1 n — a;
2) n , a.

: 1 l — a.
. -

, 
, . -

.
:

1) n a n;
2) l;
3) l.

-
 § 1, :

n = 3, a = 1, 3, 2, l = 3;
n = 3, a = 2,5, 2,0, 1,5, l = 2,5;
n = 3, a = 1, 2, 4, l = 4.

, -
, 

. -
.
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, 
, , , 

  .
 3 9

VAR n, l, i: INTEGER; DIM n, l, i AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;

BEGIN
 n  a} '  n  a

  n := 3; n = 3
  a[1] := 1; a(1) = 1
  a[2] := 3; a(2) = 3
  a[3] := 2; a(3) = 2

} '
}

  l := 1; l = 1

  FOR i:=2 TO n DO FOR i=2 TO n
  BEGIN
    IF (a[l] < a[i])   IF (a(l) < a(i))
    THEN THEN
      l := i;     l = i

  END; NEXT i

} '
}

  WRITELN PRINT
   (  =', l, "  ="; l;

. =', a[l]);   " . ="; a[l]

END.

3. .
, , -
.

i = i + 1

 n a

l = 1
i = 2

l am

l = i
am < ai

i n
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, . . -
, . : -

, -
.

: 1) 1 n — a;
2) n , a.

: 1) 1 k — l;
2) k , l.

. , 
. , 

, .
, , 
:

1) n a n;
2) m;
3) l k;
4) m, l k.

, -
:

1) -
;

2) -
, -

, . 

.
 § 1:

n = 3, a = 1, 2, 2, k = 2, l = 2, 3;
n = 3, a = 2,5, 2,0, 2,5, k = 2, l = 1, 3;
n = 3, a = 1, 2, 4, k = 1, l = 3.

, , -
-

. , 
. , -

. 
.
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 4 0

VAR n, m, i: INTEGER; DIM n, m, i AS INTEGER
  a, l: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER; DIM l(100) AS INTEGER
BEGIN

 n  a} '  n  a
  n := 3; n = 3
  a[1] := 1; a(1) = 1
  a[2] := 2; a(2) = 2
  a[3] := 2; a(3) = 2

} '
  m := a[1]; m = a(1)
  FOR i:=2 TO n DO FOR i=2 TO n
  BEGIN
    IF (m < a[i]) THEN   IF (m < a(i)) THEN
      m := a[i];     m = a(i)

  END; NEXT i

} '
  k := 0; k = 0
  FOR i:=1 TO n DO FOR i=1 TO n
  BEGIN
    IF (m = a[i]) THEN   IF (m = a(i)) THEN
    BEGIN
      k := k + 1;     k = k + 1
      l[k] := i;     l(k) = i
    END; ENDIF

  END; NEXT i

. .} ' . .
  WRITELN  PRINT
    ( . =', m);   " . ="; m
  WRITELN PRINT
    (k, ' '); k; " "
  FOR i:=1 TO k DO FOR i:=1 TO k
    WRITELN (l[i]);   PRINT l(i)
END.

i = i + 1

 n a

m = a1
i = 2

m

k

m = ai

m < ai

i n

i = i + 1

k = 0
i = 1

k = k + 1
li = i

m = ai

i n
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10°. 
1. .

:
1) 1 n — a;
2) n , a.

: n a.
. . 

. 
, , 

. . . -
.  « . .» -

, -
.

.
. 

.
, j -

 41 -
, . i -

, .
, -

. .
, :

1) n a n;
2) n a;
3) n a.

, , 

.
, 
 § 1:

n = 3, a = 3, 1, 2, a = 1, 2, 3;
n = 3, a = 2,5, 2,0, 1,5, a = 1,5, 2,0, 2,5;
n = 3, a = 1, 2, 4, a = 1, 2, 4.
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 4 1

VAR n, i, j, k: INTEGER; DIM n, i, j, k AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;

BEGIN
 n  a} '  n  a

 n := 3; n = 3
 a[1] := 1; a(1) = 1
 a[2] := 3; a(2) = 3
 a[3] := 2; a(3) = 2

} '
} '

 FOR i:=1 TO n-1 DO FOR i=1 TO n-1

.} ' .
} '

  l := 1;   l = 1
  FOR j=2 TO n-i+1 DO   FOR j=2 TO n-i+1
  BEGIN
   IF (a[l] < a[j]) THEN     IF (a(l) < a(j)) THEN
      l := j;       l = j

  END;   NEXT j

} '
  k := a[l]; k = a(l)
  a[l] := a[n-i+1]; a(l) = a(n-i+1)
  a(n-i+1) := k; a(n-i+1) = k

 END; NEXT i

.} ' .
} '

  FOR i:=1 TO n DO FOR i:=1 TO n
    WRITELN (a[i]);   PRINT a(i)

END.

i = i + 1

 n a

i = 1

-

l = j

i n−1

. 

l = 1
j = 2

j n−i+1

al<aj

j = j + 1

k = al
al = an-i+1
an-i+1 = k

.

.
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2. .
:

1) 1 n — a;
2) n , a.

: n a.
. -

, -
, . . .

, :
1) n a n;
2) n a ;
3) n a.

, , 

.
, 
 § 1:

n = 3, a = 3, 1, 2, a = 3, 2, 1;
n = 3, a = 2,5, 2,0, 1,5, a = 2,5, 2,0, 1,5;
n = 3, a = 1, 2, 4, a = 4, 2, 1.

. -
. 

.
-

, . 
, 

. , -
, . -

.
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 4 2

VAR n, i, j, k: INTEGER; DIM n, i, j, k AS INTEGER
    a: ARRAY [1..100] DIM a(100) AS INTEGER
       OF INTEGER;

BEGIN
 n  a} '  n  a

 n := 3; n = 3
 a[1] := 1; a(1) = 1
 a[2] := 3; a(2) = 3
 a[3] := 2; a(3) = 2

} '
} '

 FOR i:=1 TO n-1 DO FOR i=1 TO n-1

.} ' .
} '

  l := i;   l = i
  FOR j=i TO n DO   FOR j=i TO n
  BEGIN
   IF (a[l] < a[j]) THEN     IF (a(l) < a(j)) THEN
      l := j;       l = j

  END;   NEXT j

} '
  k := a[l]; k = a(l)
  a[l] := a[i]; a(l) = a(i)
  a(i) := k; a(i) = k

 END; NEXT i

.} ' .
} '

  FOR i:=1 TO n DO FOR i:=1 TO n
    WRITELN (a[i]);   PRINT a(i)

END.

i = i + 1

 n a

i = 1

-

l = j

i n−1

. 

l = i
j = i

j n

al<aj

j = j + 1

k = al
al = ai
ai = k

.

.
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2. 

 1 .  
.

1. -
.

2. -
.
3. , ,

. -
.

4.  3 , -
.

 2 .  .
1. 

 (  — ).
2. 

, 
. 

, -
.

3. -
, . . , 

, , -
. -

. 
.

4. , , -
-

.
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3. 

1°. 
 2 0 0 6 . 1

, 
, x a

b (« » , . . x = a
x = b ). x, a, b , 

, a b ( : a > b b > a).
, 

 «x a b» ( -
), -

.
.

VAR a,b,x: integer;
        p: integer;
BEGIN
 readln(a,b,x);
 if (a>x) AND (x>b) then
     writeln('x  a,b');
END.

CLS
INPUT a, b, x
IF (a>x) AND (x>b) THEN
         PRINT x  a, b
END

:
1) a, b, x, -

.
2) , , 

. (
, 

).
3) , , 

: 
 AND  OR.
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 2 0 0 7 . 1
, -

 «ax + b = 0» x a b, -
. .

.

var a, b, x: real;
begin
readln(a,b,x);
if b = 0 then
write('x = 0')
else
if a = 0 then
write(' ')
else
write('x =',-b/a);
end.

INPUT a, b, x
IF b = 0 THEN
PRINT "x = 0"
ELSE
IF a = 0 THEN
PRINT " "
ELSE
PRINT "x=",-b/a
ENDIF
ENDIF
END

void main(void)
{ float a,b,x;
 scanf("%f%f%f",
 &a,&b,&x);
 if (b==0)
 printf("x=0");
 else
 if (a==0)
 printf(" ");
 else
 printf("x=%f",-b/a);
}

:
1) a, b, x, -

.
2) , .
3) , , 

. (
, 

).

 2 0 0 8 . 1
, -

 «a|x| = b» x a b, -
. .

.



310  3. 

var a, b, x: real;
begin
readln(a,b,x);
if a = 0 then
if b = 0 then
write(' ')
else
write(' ')
else
if b = 0 then
write('x = 0')
else
write('x =',b/a,' 
x =',-b/a);
end.

INPUT a, b, x
IF a = 0 THEN
IF b = 0 THEN
PRINT " "
ELSE
PRINT " "
ENDIF
ELSE
IF b = 0 THEN
PRINT "x = 0"
ELSE
PRINT "x =",b/a,"
x =",-b/a
ENDIF
ENDIF
END

void main(void)
{ float a,b,x;
 scanf("%f%f%f",
 &a,&b,&x);
 if (a==0)
 if (b==0)
 printf(" ");
 else
 printf(" ");
 else
 if (b==0)
 printf("x=0");
 else
 printf("x=%f  x=%f",
 b/a,-b/a);
}

:
1) a, b, x, -

.
2) , .
3) , , 

. (
, 

).

 2 0 0 9 . 1
-

, -

 (x, y — -
) -

-
, -

. 
-

.
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var x, y: real;
begin
 readln(x,y);
 if y<=1 then
  if x>=0 then
   if y>=sin(x) then
  write(' ')
   else
  write(' )
end.

INPUT x, y
IF y<=1 THEN
 IF x>=0 THEN
  IF y>=SIN(x) THEN
 PRINT " "
  ELSE
 PRINT " "
  ENDIF
 ENDIF
ENDIF
END

void main(void)
{ float x,y;
 scanf("%f%f", &x,&y);
 if (y<=1)
  if (x>=0)
   if (y>=sin(x))
  printf(" ");
   else
  printf(" ");
}

:
1) x, y, -

.
2) , , 

. (
, 

.)

2°. 
 2 0 0 6 . 2

-
 ( . .

) -
 30 .

 2 0 0 7 . 2
-
-

 30 -
,  ( , 

).

 2 0 0 8 . 2
-

 30.
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 2 0 0 9 . 2
-

 30 , 
 ( -

, ).

3°. 
 2 0 0 6 . 4

:  (  — 9), -
 (  — 9),  (

 — 5). 
. -

 N,  — K (K < N)
. -

N :
> < 1> < 2> < 3>,

 < > — , ,  20 -
,  —  0 -

. ( , 
, , -

. ,  2, -
). :
 8 9 3
 2 0 0

-
, 

, 
, . (

, , -
-

, K , 
 1 ) , , 

, .
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 2 0 0 7 . 4

 9- . 
N, 

10,  100, N
:

> < > < >,
 < > — ,  20 -
, < > — ,  15 ,

> — , 
. < >  < >, 

 < >  < > . 
:
 4 5 4

, 
-

. , 
, , 

. 
.

 2 0 0 8 . 4

 9- . 
N, 

10,  100, N
:

> < > < >,
 < > — ,  20 -
, < > — ,  15 ,

> — , 
. < >  < >, 

 < >  < > . 
:
 4 5 3
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-
 ( -

, , Borland Pascal 7.0), 

. , 
, , -

.

 2 0 0 9 . 4

, . -
N, N

:
> < > < >,

 < > — ,  20 -
, < > — ,  4  ( ,

, , ), < > — -
. < >  < >,  < >

 < > . -
:

. 57
-

 ( -
, , Borland Pascal 7.0), 

, 
 ( ). -

, -
.

, N>=1000.
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4. 

1°. 
 2006. 1. 1) : a = 1, x = 2, b = 3.

2)—3) , -
.

 2007. 1. 1) a = 0, b = 0, x = 0. (  x 
, , x — .)

2)—3) , -
.

 2008. 1. 1) a = 1, b = −1, x = 0.
2)—3) , -

.
 2009. 1. 1) x = 3,0, y = 0,5. (  (x, y), -

: y > 1 x < 0  (y  sin x x > π/2 y  1).)
2) , 

.

2°. 
 2006. 2. , 

.
 2007. 2. , 

.
 2008. 2. , 

.
 2009. 2. , 

.

3°. 
 2006. 4.  — .
 2007. 4.  — .
 2008. 4.  — .
 2009. 4.  — .
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5. 

1°. 
. -

, -
.

. 1. , 
.

2. .
3. -
, . 

-
.

 2 0 0 6 . 1
: 1) : a = 1, x = 2, b = 3.

2)—3) , -
.

 1. 
 § 2. .

, 
x a b a < b, 

 if:
(a < x)  (x < b).

a > b, 
 if. :

VAR a,b,x: INTEGER;
        p: INTEGER;
BEGIN
  READLN(a,b,x);
  IF (a>x) AND (x>b) THEN
    WRITELN('x  b, a');
  IF (a<x) AND (x<b) THEN
    WRITELN('x  a, b');
END.

CLS
INPUT a, b, x
IF (a>x) AND (x>b) THEN
  PRINT x  b, a
IF (a<x) AND (x<b) THEN
  PRINT x  a, b
END
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 AND -
. 

.
 if 

, , :

VAR a,b,x: INTEGER;
        p: INTEGER;
BEGIN
  READLN(a,b,x);
  IF (a>x) THEN
    IF (x>b) THEN
      WRITELN('x  b, a');
  IF (a<x) THEN
    IF (x<b) THEN
      WRITELN ('x  a,b');
END.

CLS
INPUT a, b, x
IF (a>x) THEN
  IF (x>b) THEN
    PRINT x  b, a
IF (a<x) THEN
  IF (x<b) THEN
     PRINT x  a, b
END

-
. -

. 
, .

 — 
, , . 

,  — . 
:

1) a < x < b; 2) b < x < a.

a < b
x < a < b x = a < b a < x < b a < b = x a < b < x

a > x = , 
x > b = .

.

a < x = .
.

a > x = .
.

a < x = .
.

a > x = .
.

a < x = , 
x < b = .

.

a > x = .
.

a < x = , 
x < b = .

.

a > x = .
.

a < x = , 
x < b = .

.
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b < a
x < b < a x = b < a b < x < a b < a = x b < a < x

a > x = , 
x > b = .

.

a < x = .
.

a > x = , 
x > b = .

.

a < x = .
.

a > x = , 
x > b = .

.

a < x = .
.

a > x = .
.

a < x = .
.

a > x = .
.

a < x = , 
x < b = .

.

a = b
x < a = b a = x = b a = b < x

a > x = , 
x > b = .

.

a < x = .
.

a > x = .
.

a < x = .
.

a > x = .
.

a < x = , 
x < b = .

.

. -

(a < x)  (x < b); (a > x)  (x > b)
, .

 —  AND 
, , :

0 < (a − x)(x − b).
!

VAR a,b,x: INTEGER;
        p: INTEGER;
BEGIN
  READLN(a,b,x);
  if (0<(a-x)*(x-b)) THEN
    WRITELN('x  a,b');
END.

CLS
INPUT a, b, x
IF (0<(a-x)*(x-b)) THEN
  PRINT x  a, b
END
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-
.

. 
, .

-
:

1) a < x < b; 2) b < x < a.

a < b
x < a < b x = a < b a < x < b a < b = x a < b < x

0 < (a − x)×
×(x − b) ⇔
0 < (+)×(−) ⇔
0 < (−) = .

.

0 < (a − x)×
×(x − b) ⇔
0 < 0×(−) ⇔
0 < 0 = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (−)×(−) ⇔
0 < (+) = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (−)×0 ⇔
0 < 0 = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (−)×(+) ⇔
0 < (−) = .

.

b < a
x < b < a x = b < a b < x < a b < a = x b < a < x

0 < (a − x)×
×(x − b) ⇔
0 < (+)×(−) ⇔
0 < (−) = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (+)×0 ⇔
0 < 0 = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (+)×(+) ⇔
0 < (+) = .

.

0 < (a − x)×
×(x − b) ⇔
0 < 0×(+) ⇔
0 < 0 = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (−)×(+) ⇔
0 < (−) = .

.

a = b
x < a = b a = x = b a = b < x

0 < (a − x)×
×(x − b) ⇔
0 < (+)×(−) ⇔
0 < (−) = .

.

0 < (a − x)×
×(x − b) ⇔
0 < 0×0 ⇔
0 < 0 = .

.

0 < (a − x)×
×(x − b) ⇔
0 < (−)×(+) ⇔
0 < (−) = .

.

 2. , -
,

.
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,
)

:

1) : a = 1, x = 2, b = 3.

2) :
if a<b then begin p:=a; a:=b; b:=p end;
 if (a>x) AND (x>b) then
  writeln(' x  a,b');

).

3) -
 AND, OR:

p:=(x-a)*(x-b);  if p<0 then
writeln(' x  a,b');

-
).

, .

. 1 + . 3  ( . . . 3
»  2),  3 

,  ( ) -
.

3

 2 : 1 + 2  2 + 3, (
. 2 . 3 ). 

   ( -
, 

).

2

, , -
. 2 . 3, -

 ( -
, -

).

1

. 0
3
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 2 0 0 7 . 1
: 1) a = 0, b = 0, x = 0. (  x ,

, x — .)
2)—3) , -

.
. .

.

, )
:

1) a = 0, b = 0, x = 0. ( x , ,
x — .)

2) : x
: readln(a,b);

3) :
readln(a,b);
if a = 0 then
  if b = 0 then
    write(' ')
  else
    write(' ')
  else
    write('x=',-b/a);

).
-

, .

 3 , 
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: 1) a = 1, b = −1, x = 0. 2)—3) -
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, )
:

1) a = 1, b = −1, x = 0. ( x . a b
. 

, 
a b, .)

2) : x
: readln(a,b);

3) :
readln(a,b);
if a = 0 then
  if b = 0 then write(' ')
  else write(' ')
else
  if b/a > 0 then
    write('x=',b/a, '  x=',-b/a)
  else
    if b=0 then write('x=0')
    else write(' ');
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 2 0 0 9 . 1
: 1) x = 3,0, y = 0,5. (  (x, y), -
: y > 1 x < 0  (y  sin x x > π/2 y  1).)

2) , 
.

. .
, 

, 
.

, )
:

1) : x = 3,0, y = 0,5. (  (x, y), -
: y > 1 x < 0  (y  sin x x > π/2 y  1).)

2)  ( ):
if (y<=1) and (x>=0) and (y>=sin(x)) and (x<=3,14/2) then
  write(' ')
else
  write(' ')

).

! -
: , -

, .
1. , -

 (  ELSE).
2. 

,  (y  sin x x > π/2 y  1).
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. π  3,14 -
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(y  sin x x > π/2 y  1).
, , :

if y<=1 then
  if x>=0 then
    if y>=sin(x) then
      write(' ')
    else
      write(' ')
  else
    write(' ')
else
  write(' ')
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const N=30;
var a:array[1..N] of real;
    Max1, Max2, i: real;
begin
  Max1:=a[1];
  Max2:=a[1];
  if a[2]>Max1 then Max1:=a[2]
      else Max2:=a[2];
  for i:=3 to N do
  begin
    if a[i]>Max1 then
    begin
        Max2:=Max1;
        Max1:=a[i];
     end
     else
        if a[i]>Max2 then
            Max2:=a[i];
  end;
  writeln(Max2);
end.

N=30
DIM i, Max1, Max2, a(N) AS
REAL
Max1=a(1)
Max2=a(1)
IF a(2)>Max1 THEN Max1=a(2)
ELSE Max2=a(2)
FOR i = 3 TO N
  IF a(i)>Max1 THEN
      Max2=Max1
      Max1=a(i)
  ELSE
      IF a(i)>Max2 THEN
           Max2=a(i)
      ENDIF
  ENDIF
NEXT i
PRINT Max2
END

:
Max1.

Max2.
.

.
 ( -

 while  repeat-until).

.
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, , 
 ( , -
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0

2



§ 3. 329

 2 0 0 7 . 2
: , -

.
. .

, 
, 

.

, )
 MaxSum, -

-
,  MaxNum, 

. 
 1 -

. : , 
; , 

 MaxSum ,  Max-
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 MaxNum.
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, ):

const N=30;
var a:array[1..N] of integer;
MaxSum, MaxNum, i: integer;
begin
  MaxNum:=1;
  MaxSum:=a[1]+a[2];
  for i:=2 to N-1 do
  begin
    if a[i]+a[i+1]>MaxSum then
    begin
      MaxNum:=i;
      MaxSum:=a[i]+a[i+1];
    end
  end;
  writeln(MaxNum);
end.

N=30
DIM i, MaxSum, MaxNum, a(N) AS
INTEGER
MaxNum=1
MaxSum=a(1)+a(2)
FOR i = 2 TO N-1
  IF a(i)+a(i+1)>MaxSum THEN
    MaxNum=i
    MaxSum=a(i)+a(i+1)
  ENDIF
NEXT i
PRINT MaxNum
END
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1)  MaxNum;
2)  MaxSum;
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const N = 30;
var a:array[1..N] of integer;
MaxCoin, NumCoin, i: integer;
begin
  MaxCoin: = 1;
  NumCoin: = 1;
  for i:= 2 to N do
  begin
    if a[i]=a[i-1] then
       NumCoin:=NumCoin+1;
    else begin
      if NumCoin> MaxCoin then
          MaxCoin:=NumCoin;
      NumCoin:=1;
    end;
  end;
  if NumCoin> MaxCoin then
     MaxCoin:= NumCoin;
  writeln(MaxCoin);
end.

N=30
DIM i, MaxCoin, NumCoin, a(N) AS
INTEGER
MaxCoin = 1
NumCoin = 1
FOR i = 2 TO N
  IF a(i) = a(i-1) THEN
    NumCoin=NumCoin+1
  ELSE
    IF NumCoin>MaxCoin THEN
      MaxCoin = NumCoin
    END IF
  NumCoin = 1
  END IF
  NEXT i
  IF NumCoin>MaxCoin THEN
    MaxCoin = NumCoin
  END IF
PRINT MaxCoin
END
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1)  MaxCoin  NumCoin;
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4) ;
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const N=30;
var a, b:array[1..N] of integer;
i: integer;
begin
  for i:=1 to N do read(a[i]);
     for i:=1 to N do
     if a [i] < 0
     then b[i]:= - a[i]
     else b[i]:= a[i];
end.

FOR I=1 to N
  INPUT A(I)
NEXT I
N=30
DIM I, A(N), B(N) AS INTEGER
FOR I = 1 TO N
   IF A(I) < 0 THEN
      B(I) = - A(I)
   ELSE
      B(I) = A(I)
   ENDIF
NEXT I
END
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4

:

var m:array[0..23] of integer;
    c:char;
    i, K, N, S, m1, m2, m3:integer;

begin
  readln(N); readln(K);
  for i:=0 to 23 do m[i]:=0;
  for i:=1 to N do
  begin

    repeat
      read(c)
    until c= ; { }
    readln(m1, m2, m3);
    if (m1<3)or(m2<3)or(m3<3) then s:=0
    else s:=m1+m2+m3;
    m[s]:=m[s]+1 { -

, }

  end;
  s:=m[23]; i:=23;
  while s+m[i-1]<=K and
        (i>9) {9 - } do
  begin
    i:=i-1;
    s:=s+m[i]
  end;
  if (s<K)and(i>9) then
       writeln ,
m[i-1], )
  else writeln( );
  readln
end.
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:

DIM i, j, k, n, m1, m2, m3, s, m(23) AS INTEGER
DIM ss AS STRING

FOR i = 1 TO 23
    m(i) = 0
NEXT i
INPUT n
INPUT k

FOR j = 1 TO n
LINE INPUT ss
i = 1
c$ = MID$(ss, i, 1)
WHILE NOT (c$ = " ")
 i = i + 1
 c$ = MID$(ss, i, 1)
WEND
ss = MID$(ss, i + 1, 5)
m1 = ASC(MID$(ss, 1, 1)) - ASC("0")
m2 = ASC(MID$(ss, 3, 1)) - ASC("0")
m3 = ASC(MID$(ss, 5, 1)) - ASC("0")
IF (m1 < 3) OR (m2 < 3) OR (m3 < 3) THEN
  s = 1
  ELSE s = m1 + m2 + m3
END IF
m(s) = m(s) + 1
NEXT j
s = m(23): i = 23
WHILE (s + m(i - 1) <= k) AND (i > 9)
 i = i - 1
 s = s + m(i)
WEND
IF (s < k) AND (i > 9) THEN
PRINT " "; m(i - 1);

ELSE PRINT " "
END IF
END
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§ 3. 337

:
var p:array[1..100] of record
                         name:string;
                         sum:integer;
                       end;
    c:char;
    i,j,N,s1,s2,s3,m:integer;
begin
  readln(N);
  for i:=1 to N do
  begin
    p[i].name:='';
    repeat
      read(c);
      p[i].name:=p[i].name+c
    until c=' '; { }
    repeat
      read(c);
      p[i].name:=p[i].name+c
    until c=' '; { }
    p[i].sum:=0;
    for j:=1 to 3 do
    begin
      read(m);
      p[i].sum:=p[i].sum+m
    end; { }
    readln;
  end;
  s1:=0; s2:=0; s3:=0;
  for i:=1 to N do
  begin
    if p[i].sum>s1 then
      begin
        s3:=s2; s2:=s1;
        s1:=p[i].sum
      end else
    if p[i].sum>s2 then
      begin
        s3:=s2; s2:=p[i].sum
      end else
    if p[i].sum>s3 then s3:=p[i].sum;
  end;
  for i:=1 to N do
    if p[i].sum>=s3 then writeln(p[i].name);
end.
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:

DIM i, j, n, s1, s2, s3, sum(100) AS INTEGER
DIM s AS STRING
DIM nm(100) AS STRING
INPUT n
FOR j = 1 TO n
LINE INPUT s
c$ = MID$(s, 1, 1)
i = 1
WHILE NOT (c$ = " ")
 i = i + 1
 c$ = MID$(s, i, 1)
WEND
i = i + 1
c$ = MID$(s, i, 1)
WHILE NOT (c$ = " ")
 i = i + 1
 c$ = MID$(s, i, 1)
WEND
nm(j) = MID$(s, 1, i)
sum(j) = ASC(MID$(s, i + 1, 1)) - ASC("0")
sum(j)=sum(j)+(ASC(MID$(s,i+3,1))-ASC("0"))
sum(j)=sum(j)+(ASC(MID$(s,i+5,1))-ASC("0"))
NEXT j
s1 = 0: s2 = 0: s3 = 0
FOR j = 1 TO n
  IF sum(j) > s1 THEN
    s3 = s2: s2 = s1
    s1 = sum(j)
  ELSE
  IF sum(j) > s2 THEN
    s3 = s2: s2 = sum(j)
  ELSE
    IF sum(j) > s3 THEN s3 = sum(j)
  END IF
  END IF
NEXT j
FOR j = 1 TO n
IF sum(j) >= s3 THEN PRINT nm(j)
NEXT j
END



§ 3. 339

, . -
, -

, . 
.

4

, 
 ( ):

 ( ), 
; -

, -
; -

; 

. -
: -

, -
, 

, , 
.

3

, 
, -

. ,  1–2
 (  “<”  “>”, “or”  “and”

.). , 
. -

: -
, 

,
, , 

.

2

-
, , 

.  4 -
, -

. 
: 

, 
, -

, -
, .

1

0
4



340  3. 

 2 0 0 8 . 4
:  — .
. , 

-
, .

, )
, , -

 ( ),

 ( -
, 

). -
, -

. -
, 

, ).



§ 3. 341

:
var p:array[1..100] of record
                         name:string;
                         sum:integer;
                       end;
    c:char;
    i,j,N,s1,s2,s3,m:integer;
begin
  readln(N);
  for i:=1 to N do
  begin
    p[i].name:='';
    repeat
      read(c);
      p[i].name:=p[i].name+c
    until c=' '; { }
    repeat
      read(c);
      p[i].name:=p[i].name+
    until c=' '; { }
    p[i].sum:=0;
    for j:=1 to 3 do
    begin
      read(m);
      p[i].sum:=p[i].sum+m
    end; { }
    readln;
  end;
    s1:=20; s2:=20; s3:=20;
  for i:=1 to N do
  begin
    if p[i].sum<s1 then
      begin
        s3:=s2; s2:=s1;
        s1:=p[i].sum
      end else
    if p[i].sum<s2 then
      begin
        s3:=s2; s2:=p[i].sum
      end else
    if p[i].sum<s3 then s3:=p[i].sum;
  end;
  for i:=1 to N do
    if p[i].sum<=s3 then writeln(p[i].name);
end.
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:

DIM i, j, n, s1, s2, s3, sum(100) AS INTEGER
DIM s AS STRING
DIM nm(100) AS STRING
INPUT n
FOR j = 1 TO n
LINE INPUT s
c$ = MID$(s, 1, 1)
i = 1
WHILE NOT (c$ = " ")
 i = i + 1
 c$ = MID$(s, i, 1)
WEND
i = i + 1
c$ = MID$(s, i, 1)
WHILE NOT (c$ = " ")
 i = i + 1
 c$ = MID$(s, i, 1)
WEND
nm(j) = MID$(s, 1, i)
sum(j) = ASC(MID$(s, i + 1, 1)) - ASC("0")
sum(j)=sum(j)+(ASC(MID$(s,i+3,1))-ASC("0"))
sum(j)=sum(j)+(ASC(MID$(s,i+5,1))-ASC("0"))
NEXT j
s1 = 20: s2 = 20: s3 = 20
FOR j = 1 TO n
  IF sum(j) < s1 THEN
    s3 = s2: s2 = s1
    s1 = sum(j)
  ELSE
  IF sum(j) < s2 THEN
    s3 = s2: s2 = sum(j)
  ELSE
    IF sum(j) < s3 THEN s3 = sum(j)
  END IF
  END IF
NEXT j
FOR j = 1 TO n
IF sum(j) <= s3 THEN PRINT nm(j)
NEXT j
END.
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§ 3. 345

:

var nc:array[1..99] of integer;
    p:1..99;
    c:char;
    i, k, N, min: integer;

begin
  readln(N);
  for i:=0 to 99 do nc[i]:=0;
  for i:=1 to N do
  begin

    repeat
      read(c)
    until c=’ ’; { }

    repeat
      read(c)
    until c=’ ’; { }

    readln(p);
    nc[p]:=nc[p]+1;

  end;
  min:=N;

  for i:=1 to 99 do
    if nc[i]>0 then
      begin
        if nc[i]<min then min:=nc[i];
      end;
  for i:=1 to 99 do
    if nc[i]=min then
      writeln(i);
  readln
end.

4
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§ 1. 

1. 2-, 3-, 4-, 8-, 10-  16-

2-  3-  4- 8- 10- 16-
     0       0      0 0 0 0
     1       1      1 1 1 1
     102       2      2 2 2 2
     112       103      3 3 3 3
    1002       113      104 4 4 4
    1012       123      114 5 5 5
    1102       203      124 6 6 6
    1112       213      134 7 7 7
   10002       223      204 108 8  8
   10012     1 003      214 118 9  9
   10102     1 013      224 128 1010 A
   10112     1 023      234 138 1110 B
   11002     1 103      304 148 1210 C
   11012     1 113      314 158 1310 D
   11102     1 123      324 168 1410 E
   11112     1 203      334 178 1510 F
 1 00002     1 213    1 004 208 1610 1016
 1 00012     1 223    1 014 218 1710 1116
 1 00102     2 003    1 024 228 1810 1216
 1 00112     2 013    1 034 238 1910 1316
 1 01002     2 023    1 104 248 2010 1416
 1 01012     2 103    1 114 258 2110 1516
 1 01102     2 113    1 124 268 2210 1616
 1 01112     2 123    1 134 278 2310 1716
 1 10002     2 203    1 204 308 2410 1816
 1 10012     2 213    1 214 318 2510 1916
 1 10102     2 223    1 224 328 2610 1A
 1 10112    10 003    1 234 338 2710 1B
 1 11002    10 013    1 304 348 2810 1C
 1 11012    10 023    1 314 358 2910 1D
 1 11102    10 103    1 324 368 3010 1E
 1 11112    10 113    1 334 378 3110 1F
10 00002    10 123    2 004 408 3210 2016



§ 1. 349

2-  3-  4- 8- 10- 16-
 10 00012    10 203    2 014  418 3310 2116
 10 00102    10 213    2 024  428 3410 2216
 10 00112    10 223    2 034  438 3510 2316
 10 01002    11 003    2 104  448 3610 2416
 10 01012    11 013    2 114  458 3710 2516
 10 01102    11 023    2 124  468 3810 2616
 10 01112    11 103    2 134  478 3910 2716
 10 10002    11 113    2 204  508 4010 2816
 10 10012    11 123    2 214  518 4110 2916
 10 10102    11 203    2 224  528 4210 2A
 10 10112    11 213    2 234  538 4310 2B
 10 11002    11 223    2 304  548 4410 2C
 10 11012    12 003    2 314  558 4510 2D
 10 11102    12 013    2 324  568 4610 2E
 10 11112    12 023    2 334  578 4710 2F
 11 00002    12 103    3 004  608 4810 3016
 11 00012    12 113    3 014  618 4910 3116
 11 00102    12 123    3 024  628 5010 3216
 11 00112    12 203    3 034  638 5110 3316
 11 01002    12 213    3 104  648 5210 3416
 11 01012    12 223    3 114  658 5310 3516
 11 01102    20 003    3 124  668 5410 3616
 11 01112    20 013    3 134  678 5510 3716
 11 10002    20 023    3 204  708 5610 3816
 11 10012    20 103    3 214  718 5710 3916
 11 10102    20 113    3 224  728 5810 3A
 11 10112    20 123    3 234  738 5910 3B
 11 11002    20 203    3 304  748 6010 3C
 11 11012    20 213    3 314  758 6110 3D
 11 11102    20 223    3 324  768 6210 3E
 11 11112    21 003    3 334  778 6310 3F
100 00002    21 013   10 004 1008 6410 4016



350

2-  3-  4- 8- 10- 16-
 100 00012    21 023   10 014 1018 6510 4116
 100 00102    21 103   10 024 1028 6610 4216
 100 00112    21 113   10 034 1038 6710 4316
 100 01002    21 123   10 104 1048 6810 4416
 100 01012    21 203   10 114 1058 6910 4516
 100 01102    21 213   10 124 1068 7010 4616
 100 01112    21 223   10 134 1078 7110 4716
 100 10002    22 003   10 204 1108 7210 4816
 100 10012    22 013   10 214 1118 7310 4916
 100 10102    22 023   10 224 1128 7410 4A
 100 10112    22 103   10 234 1138 7510 4B
 100 11002    22 113   10 304 1148 7610 4C
 100 11012    22 123   10 314 1158 7710 4D
 100 11102    22 203   10 324 1168 7810 4E
 100 11112    22 213   10 334 1178 7910 4F
 101 00002    22 223   11 004 1208 8010 5016
 101 00012  1 00 003   11 014 1218 8110 5116
 101 00102  1 00 013   11 024 1228 8210 5216
 101 00112  1 00 023   11 034 1238 8310 5316
 101 01002  1 00 103   11 104 1248 8410 5416
 101 01012  1 00 113   11 114 1258 8510 5516
 101 01102  1 00 123   11 124 1268 8610 5616
 101 01112  1 00 203   11 134 1278 8710 5716
 101 10002  1 00 213   11 204 1308 8810 5816
 101 10012  1 00 223   11 214 1318 8910 5916
 101 10102  1 01 003   11 224 1328 9010 5A
 101 10112  1 01 013   11 234 1338 9110 5B
 101 11002  1 01 023   11 304 1348 9210 5C
 101 11012  1 01 103   11 314 1358 9310 5D
 101 11102  1 01 113   11 324 1368 9410 5E
 101 11112  1 01 123   11 334 1378 9510 5F
1100 00002  1 01 203   12 004 1408 9610 6016
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2-  3-  4- 8- 10- 16-
 110 00012  1 01 213   12 014 1418  9710 6116
 110 00102  1 01 223   12 024 1428  9810 6216
 110 00112  1 02 003   12 034 1438  9910 6316
 110 01002  1 02 013   12 104 1448 10010 6416
 110 01012  1 02 023   12 114 1458 10110 6516
 110 01102  1 02 103   12 124 1468 10210 6616
 110 01112  1 02 113   12 134 1478 10310 6716
 110 10002  1 02 123   12 204 1508 10410 6816
 110 10012  1 02 203   12 214 1518 10510 6916
 110 10102  1 02 213   12 224 1528 10610 6A
 110 10112  1 02 223   12 234 1538 10710 6B
 110 11002  1 10 003   12 304 1548 10810 6C
 110 11012  1 10 013   12 314 1558 10910 6D
 110 11102  1 10 023   12 324 1568 11010 6E
 110 11112  1 10 103   12 334 1578 11110 6F
 111 00002  1 10 113   13 004 1608 11210 7016
 111 00012  1 10 123   13 014 1618 11310 7116
 111 00102  1 10 203   13 024 1628 11410 7216
 111 00112  1 10 213   13 034 1638 11510 7316
 111 01002  1 10 223   13 104 1648 11610 7416
 111 01012  1 11 003   13 114 1658 11710 7516
 111 01102  1 11 013   13 124 1668 11810 7616
 111 01112  1 11 023   13 134 1678 11910 7716
 111 10002  1 11 103   13 204 1708 12010 7816
 111 10012  1 11 113   13 214 1718 12110 7916
 111 10102  1 11 123   13 224 1728 12210 7A
 111 10112  1 11 203   13 234 1738 12310 7B
 111 11002  1 11 213   13 304 1748 12410 7C
 111 11012  1 11 223   13 314 1758 12510 7D
 111 11102  1 12 003   13 324 1768 12610 7E
 111 11112  1 12 013   13 334 1778 12710 7F
1000 00002  1 12 023   20 004 2008 12810 8016
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2-  3-  4- 8- 10- 16-
1000 00012  1 12 103   20 014 2018 12910 8116
1000 00102  1 12 113   20 024 2028 13010 8216
1000 00112  1 12 123   20 034 2038 13110 8316
1000 01002  1 12 203   20 104 2048 13210 8416
1000 01012  1 12 213   20 114 2058 13310 8516
1000 01102  1 12 223   20 124 2068 13410 8616
1000 01112  1 20 003   20 134 2078 13510 8716
1000 10002  1 20 013   20 204 2108 13610 8816
1000 10012  1 20 023   20 214 2118 13710 8916
1000 10102  1 20 103   20 224 2128 13810 8A
1000 10112  1 20 113   20 234 2138 13910 8B
1000 11002  1 20 123   20 304 2148 14010 8C
1000 11012  1 20 203   20 314 2158 14110 8D
1000 11102  1 20 213   20 324 2168 14210 8E
1000 11112  1 20 223   20 334 2178 14310 8F
1001 00002  1 21 003   21 004 2208 14410 9016
1001 00012  1 21 013   21 014 2218 14510 9116
1001 00102  1 21 023   21 024 2228 14610 9216
1001 00112  1 21 103   21 034 2238 14710 9316
1001 01002  1 21 113   21 104 2248 14810 9416
1001 01012  1 21 123   21 114 2258 14910 9516
1001 01102  1 21 203   21 124 2268 15010 9616
1001 01112  1 21 213   21 134 2278 15110 9716
1001 10002  1 21 223   21 204 2308 15210 9816
1001 10012  1 22 003   21 214 2318 15310 9916
1001 10102  1 22 013   21 224 2328 15410 9A
1001 10112  1 22 023   21 234 2338 15510 9B
1001 11002  1 22 103   21 304 2348 15610 9C
1001 11012  1 22 113   21 314 2358 15710 9D
1001 11102  1 22 123   21 324 2368 15810 9E
1001 11112  1 22 203   21 334 2378 15910 9F
1010 00002  1 22 213   22 004 2408 16010 A016
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2-  3-  4- 8- 10- 16-
1010 00012  1 22 223   22 014 2418 16110 A116
1010 00102  2 00 003   22 024 2428 16210 A216
1010 00112  2 00 013   22 034 2438 16310 A316
1010 01002  2 00 023   22 104 2448 16410 A416
1010 01012  2 00 103   22 114 2458 16510 A516
1010 01102  2 00 113   22 124 2468 16610 A616
1010 01112  2 00 123   22 134 2478 16710 A716
1010 10002  2 00 203   22 204 2508 16810 A816
1010 10012  2 00 213   22 214 2518 16910 A916
1010 10102  2 00 223   22 224 2528 17010 AA
1010 10112  2 01 003   22 234 2538 17110 AB
1010 11002  2 01 013   22 304 2548 17210 AC
1010 11012  2 01 023   22 314 2558 17310 AD
1010 11102  2 01 103   22 324 2568 17410 AE
1010 11112  2 01 113   22 334 2578 17510 AF
1011 00002  2 01 123   23 004 2608 17610 B016
1011 00012  2 01 203   23 014 2618 17710 B116
1011 00102  2 01 213   23 024 2628 17810 B216
1011 00112  2 01 223   23 034 2638 17910 B316
1011 01002  2 02 003   23 104 2648 18010 B416
1011 01012  2 02 013   23 114 2658 18110 B516
1011 01102  2 02 023   23 124 2668 18210 B616
1011 01112  2 02 103   23 134 2678 18310 B716
1011 10002  2 02 113   23 204 2708 18410 B816
1011 10012  2 02 123   23 214 2718 18510 B916
1011 10102  2 02 203   23 224 2728 18610 BA
1011 10112  2 02 213   23 234 2738 18710 BB
1011 11002  2 02 223   23 304 2748 18810 BC
1011 11012  2 10 003   23 314 2758 18910 BD
1011 11102  2 10 013   23 324 2768 19010 BE
1011 11112  2 10 013   23 334 2778 19110 BF
1100 00002  2 10 103   30 004 3008 19210 C016
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2-  3-  4- 8- 10- 16-
1100 00012  2 10 113   30 014 3018 19310 C116
1100 00102  2 10 123   30 024 3028 19410 C216
1100 00112  2 10 203   30 034 3038 19510 C316
1100 01002  2 10 213   30 104 3048 19610 C416
1100 01012  2 10 223   30 114 3058 19710 C516
1100 01102  2 11 003   30 124 3068 19810 C616
1100 01112  2 11 013   30 134 3078 19910 C716
1100 10002  2 11 023   30 204 3108 20010 C816
1100 10012  2 11 103   30 214 3118 20110 C916
1100 10102  2 11 113   30 224 3128 20210 CA
1100 10112  2 11 123   30 234 3138 20310 CB
1100 11002  2 11 203   30 304 3148 20410 CC
1100 11012  2 11 213   30 314 3158 20510 CD
1100 11102  2 11 223   30 324 3168 20610 CE
1100 11112  2 12 003   30 334 3178 20710 CF
1101 00002  2 12 013   31 004 3208 20810 D016
1101 00012  2 12 023   31 014 3218 20910 D116
1101 00102  2 12 103   31 024 3228 21010 D216
1101 00112  2 12 113   31 034 3238 21110 D316
1101 01002  2 12 123   31 104 3248 21210 D416
1101 01012  2 12 203   31 114 3258 21310 D516
1101 01102  2 12 213   31 124 3268 21410 D616
1101 01112  2 12 223   31 134 3278 21510 D716
1101 10002  2 20 003   31 204 3308 21610 D816
1101 10012  2 20 013   31 214 3318 21710 D916
1101 10102  2 20 023   31 224 3328 21810 DA
1101 10112  2 20 103   31 234 3338 21910 DB
1101 11002  2 20 113   31 304 3348 22010 DC
1101 11012  2 20 123   31 314 3358 22110 DD
1101 11102  2 20 203   31 324 3368 22210 DE
1101 11112  2 20 213   31 334 3378 22310 DF
1110 00002  2 20 223   32 004 3408 22410 E016
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2-  3-  4- 8- 10- 16-
 1110 00012  2 21 003   32 014 3418 22510  E116
 1110 00102  2 21 013   32 024 3428 22610  E216
 1110 00112  2 21 023   32 034 3438 22710  E316
 1110 01002  2 21 103   32 104 3448 22810  E416
 1110 01012  2 21 113   32 114 3458 22910  E516
 1110 01102  2 21 123   32 124 3468 23010  E616
 1110 01112  2 21 203   32 134 3478 23110  E716
 1110 10002  2 21 213   32 204 3508 23210  E816
 1110 10012  2 21 223   32 214 3518 23310  E916
 1110 10102  2 22 003   32 224 3528 23410  EA
 1110 10112  2 22 013   32 234 3538 23510  EB
 1110 11002  2 22 023   32 304 3548 23610  EC
 1110 11012  2 22 103   32 314 3558 23710  ED
 1110 11102  2 22 113   32 324 3568 23810  EE
 1110 11112  2 22 123   32 334 3578 23910  EF
 1111 00002  2 22 203   33 004 3608 24010  F016
 1111 00012  2 22 213   33 014 3618 24110  F116
 1111 00102  2 22 223   33 024 3628 24210  F216
 1111 00112 10 00 003   33 034 3638 24310  F316
 1111 01002 10 00 013   33 104 3648 24410  F416
 1111 01012 10 00 023   33 114 3658 24510  F516
 1111 01102 10 00 103   33 124 3668 24610  F616
 1111 01112 10 00 113   33 134 3678 24710  F716
 1111 10002 10 00 123   33 204 3708 24810  F816
 1111 10012 10 00 203   33 214 3718 24910  F916
 1111 10102 10 00 213   33 224 3728 25010  FA
 1111 10112 10 00 223   33 234 3738 25110  FB
 1111 11002 10 01 003   33 304 3748 25210  FC
 1111 11012 10 01 013   33 314 3758 25310  FD
 1111 11102 10 01 023   33 324 3768 25410  FE
 1111 11112 10 01 103   33 334 3778 25510  FF
1 0000 00002 10 01 113 1 00 004 4008 25610 10016
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2. 

-
.

+ 0 1 2 3 4 5 6 7 8 9 A B  C D E F 10

0 0 1 2 3 4 5 6 7 8 9 A B  C D E F 10

1 1 2 3 4 5 6 7 8 9 A B  C D E F 10 11

2 2 3 4 5 6 7 8 9 A B  C D E F 10 11 12

3 3 4 5 6 7 8 9 A B  C D E F 10 11 12 13

4 4 5 6 7 8 9 A B  C D E F 10 11 12 13 14

5 5 6 7 8 9 A B  C D E F 10 11 12 13 14 15

6 6 7 8 9 A B  C D E F 10 11 12 13 14 15 16

7 7 8 9 A B  C D E F 10 11 12 13 14 15 16 17

8 8 9 A B  C D E F 10 11 12 13 14 15 16 17 18

9 9 A B  C D E F 10 11 12 13 14 15 16 17 18 19

A A B  C D E F 10 11 12 13 14 15 16 17 18 19 1A

B B  C D E F 10 11 12 13 14 15 16 17 18 19 1A 1B

C C D E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C

D D E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D

E E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E

F F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F

10 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20
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3. 

-
.

× 0 1 2 3 4 5 6 7 8 9 A B  C D E F 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 1 2 3 4 5 6 7 8 9 A B  C D E F 10

2 0 2 4 6 8 A C E 10 12 14 16 18 1A 1C 1E 20

3 0 3 6 9 C F 12 15 18 1B 1E 21 24 27 2A 2D 30

4 0 4 8 C 10 14 18 1C 20 24 28 2C 30 34 38 3C 40

5 0 5 A F 14 19 1E 23 28 2D 32 37 3C 41 46 4B 50

6 0 6 C 12 18 1E 24 2A 30 36 3C 42 48 4E 54 5A 60

7 0 7 E 15 1C 23 2A 31 38 3F 46 4D 54 5B 62 69 70

8 0 8 10 18 20 28 30 38 40 48 50 58 60 68 70 78 80

9 0 9 12 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87 90

A 0  A 14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 56 A0

B 0 B 16 21 2C 37 42 4D 58 63 6E 79 84 8F 9A A5 B0

C 0  C 18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4 C0

D 0  D 1A 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 C3 D0

E 0 E 1C 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2 E0

F 0 F 1E 2D 3C 4B 5A 69 78 87 56 A5 B4 C3 D2 E1 F0

10 0 10 20 30 40 50 60 70 80 90 A0 B0 C0 D0 E0 F0 100



§ 2. 

1. 

- -

1 a 18 r
2 b 19 s
3 v, w 20 t
4 g 21 u
5 d 22 f
6 e, je, ye 23 h, kh
7  (= ) e, jo, yo 24 c, ts
8 g, zh 25 ch
9 z 26 sh

10 i
11 j, y

27 shch, sch,
shh

12 k 28  ( . ) ', 
13 l 29 y
14 m 30  ( . ) , ', 'h
15 n 31 e
16 o 32 ju, yu
17 p 33 ja, ya

.
,  —

.

1 Á á , , ', ', ,  18 ´  ý , , ', ', ,

2 É é , , ', ', ,  19 ´ ´ , , ', ', ,

3 ´ ´ , , ', ', ,  20 ´  ́  , , ', ', ,

4 ´  ´ , , ', ', , 21 ´  ´ , , ', ', ,

5 Ó ó , , ', ', ,  22 ´  ́  , , ', ', ,
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2. 

 (
 « »!) .

.

1 A a  14 N n 

2 B b  15 O o 

3 C c  16 P p 

4 D d  17 Q q 

5 E e  18 R r 

6 F f  19 S s 

7 G g ,  20 T t 

8 H h ,  21 U u 

9 I i  22 V v 

10 J j  23 W w 

11 K k  24 X x 

12 L l  25 Y y 

13 M m  26 Z z 
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3. 
 ( -

) , 
. 

.
, 

.

1 Α α a 13 Ν ν n

2 Β β b 14 Ξ ξ x

3 Γ γ g 15 Ο ο  o

4 ∆ δ d 16 Π π p

5 Ε ε  e 17 Ρ ρ r

6 Ζ ζ z 18 Σ σ, ς s

7 Η η e 19 Τ τ t

8 Θ θ, ϑ th 20 Υ υ  y

9 Ι ι i 21 Φ ϕ, φ ph

10 Κ κ c 22 Χ χ ch

11 Λ λ l 23 Ψ ψ ps

12 Μ µ  24 Ω ω o
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4. 

1 32 , 

2 33 !
3 34 " , , 

4 39 '
5 40 (
6 41 )
7 44 ,
8 45 - , , « »

9 46 .
10 58 :
11 59 ;
12 63 ?
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5. 

 Windows
.

 0180.

1 0130 , 

2 0132  « »

3 0133

4 0145 , , 
, 

5 0146 , , 

6 0147  « »

7 0148 , , 

8 0151 , , 

9 0171 «  « »

10 0187 »  « »
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6. 

1 35 # , , , , , 

2 36 $ , « »

3 37 %
4 38 & , « » ,  «et»

5 42 * , 

6 43 +
7 47 / , , ,

8 60 < , , 

9 61 = , 

10 62 > , , 

11 64 @ » ,  «at», , , 

12 91 [ , 

13 92 \ , , ,

14 93 ] , 

15 94 ^ , , , ,
, , , 

16 95 _ , 

17 96 ` , , ,

18 123 { , 

19 124 | , ,  « »

20 125 } , 

21 126 ~ , 
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7. 

 Windows

1 0134  ( )

2 0135  ( )

3 0136

4 0137 ´ , , 

5 0139 , ,

6 0149

7 0150 ,  (
 Windows)

8 0153

9 0155 , ,

10 0160

11 0164 ¤ , 

12 0166 ¦
13 0167 §
14 0169 ©
15 0172 ¬ ,  (

 Windows)
16 0173 - ´

17 0174 ®
18 0176 °
19 0177 ±
20 0181 µ , 

21 0182 ¶  (
 Windows)

22 0183 · , , 

23 0185



§ 3. 

1. 

, -
, 

 (  — ).
:

1. 
, -

: -
.— .: 

, 1996.— 64 .—
ISBN 5-7508-0049-0.
. 34 -

:
«6. 

) ,  — 0,3.»
, ,  0,3 . 

, ,  « -
…»: -

, -
.

, , -
. , 

,  5 × 7
.

-
, 

, .
-

.
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2. 
. ,

:
1) , : -

, ;
2) : , 

.
, 

, . -
, -

, .

. ,
. 

 4 : 3, -
 5 : 4 : 3. , 

 4 : 3.
, 

 dpi .

, , 

- 13"
330,2

14"
355,6

15"
381,0

16"
406,4

17"
431,8

18"
457,2

19"
482,6

640 × 480 800 62 dpi
0,41 

57 dpi
0,44 

53 dpi
0,48 

50 dpi
0,51 

47 dpi
0,54 

44 dpi
0,57 

42 dpi
0,60 

800 × 600 1000 77 dpi
0,33 

71 dpi
0,36 

67 dpi
0,38 

63 dpi
0,41 

59 dpi
0,43 

56 dpi
0,46 

53 dpi
0,48 

1024 × 768 1280 98 dpi
0,26 

91 dpi
0,28 

85 dpi
0,30 

80 dpi
0,32 

75 dpi
0,34 

71 dpi
0,36 

67 dpi
0,38 

1280 × 960 1600 123 dpi
0,21 

114 dpi
0,22 

107 dpi
0,24 

100 dpi
0,25 

94 dpi
0,27 

89 dpi
0,29 

84 dpi
0,30 

1600 × 1200 2000 154 dpi
0,17 

143 dpi
0,18 

133 dpi
0,19 

125 dpi
0,20 

118 dpi
0,22 

111 dpi
0,23 

105 dpi
0,24 
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3. 
-

, -
.

, ,

.
-

,  0,3 .
.

14" 800 × 600 0,33 

15" 800 × 600 0,36 

17" 1024 × 768 0,32 

19" 1024 × 768 0,36 

, 
, 

, .

.
, -

, , 
.

.

14" 800 × 600 0,36 

15" 800 × 600 0,38 

17" 1024 × 768 0,34 

19" 1024 × 768 0,38 
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4. 

, 
.

1. :  / . . 
.— .: , 2002.— 640 .— ISBN 5-8046-0134-2.
2. . ., . ., . . -

.— .: 
. : 

, 2004.— 224 .— ISBN 5-222-04753-9.
 [2, . 75; 3, . 37],

.

14" 640 × 480

15" 800 × 600

17" 1024 × 768

19" 1280 × 1024

.
1. 

 4 : 3. . -
, .
2. - . , 

, -
. , 

, .
3. ,  14" -

,  19" — . -
, : -

, -
.

, , -
 19"  1024 × 768.
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5.  Windows
 Windows , , -

, .
, , .

-
 Windows , , -

 Windows -
,  ( ) . 

-
.

, 
, 

 Windows 98.
1.  Windows 

. .
2. , -

: .
3. : .
4. -

. ,
.

5. , -
, . -

, -
.

6. , 
.

 True Color (24 ). -
 True Color (32 ).

7. 
. , -

-
. -

-
.

8. -

, , 
.
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6. 
, -

,— -
 ( ).
, -

 85 .
-

. . 1.15). -
.



§ 3. 371

7.  sRGB-

24-  6-  16- . 
 (1- )  (red),

 (2- )  (green)
 (3- )  (blue).

 R-G-B

1 Black 00 00 00

2 Navy 00 00 80

3 Blue 00 00 FF

4 Green 00 80 00

5  Teal 00 80 80

6 Lime 00 FF 00

7 Aqua 00 FF FF

8  Maroon 80 00 00

9 Purple 80 00 80

10 Olive 80 80 00

11 Gray 80 80 80

12  Silver C0 C0 C0

13 Red FF 00 00

14 Fuchsia FF 00 FF

15 Yellow FF FF 00

16 White FF FF FF



§ 4. 

1. 

1 .arj  ARJ
2 .asm  ( )
3 .bas  ( )
4 .bat  ( )
5 .bmp
6 .c  C ( )
7 .com
8 .cpp  C++ ( )
9 .dll

10 .doc  Word  Word 2003
11 .docx  Word 2007
12 .exe
13 .for  ( )
14 .gif  ( )
15 .htm  HTML ( )
16 .jpg  ( )
17 .mid  MIDI
18 .mp3  MPEG 3-
19 .pas  ( )
20 .pdf  PDF ( )
21 .ps  PostScript ( )
22 .rar  RAR
23 .sys  ( )
24 .tex  ( )
25 .tif  ( )
26 .txt
27 .zip  ZIP
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. , -
.

1.  2008. . -
 / .- . . . , . . .—

.: , 2008.— 124 .: .— ISBN 978-5-699-23651-0.
.

 100 -
, . 

 — -
 — -

, -
. -

, -
.

-
. -

.
.

.
.

.
 1. . -
. . . -

.
 2. . -

.
. -

. , .
. .
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.
 1. . -
. . . -

.
 2. . -

. -
. . -

. , -
. . 

.
.

.  1. -
.  2. 

 2005 ., 2006 ., 2007 .

2.  2009. .
 / .-

. . .  [ .]; . . . ; .—
.: , 2009.— 136 .: .— ISBN 978-5-89790-

537-9.
.

-
 2009 . -
, 

, -
. , 

, 
.

.
.

 2008 .
. . .

. . .
2009.

.
1. . 1.1. -

. . -
. . -

. 1.2. . , ,
. . -

: , , . . . 
. 1.3. . 1.4. .
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2. . 2.1. 
. 2.2. . 2.3. -

. , 
. . 2.4. . 2.5. 

. . .
2.6. .

.
1. . 1.1. -

. . -
. . -

. 1.2. . , ,
. . -

: , , . . . 
. 1.3. . 1.4. .

2. . 2.1. 
. 2.2. . 2.3. -

. , 
. . 2.4. . 2.5. 

. . .
2.6. .

2009 .
 1.  1.  2.  3.
 2.  1.  2.  3.

.
.

-2009.  1.  1.
 2.  3.  2.  1.  2.  3.

3. . . . .— .:
, 2007.— 255 .: .— ISBN 978-5-94157-966-2.

.
-

 (2005/2006, 2006/2007) -
. -

, , . -
-

. 
, , 

, , -
.
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 1. . 1.1. -
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-
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. 1.7. .
 2. . 2.1. 
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. 2.7. .

 3. . 3.1. . 3.2. -
. 3.3. . 3.4. .

 4. . 4.1.  « -2006». . -
. . . . -

. 4.2. -2007. . .
. . . .

 5.  1  2. 5.1. -
. . 5.2. . 5.3. 

-
. 5.4. .

.
.  1. .

 2. .  3. -
.  4. 
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.
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 [ . ]. URL: http://www.ege.edu.ru.
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. -
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5.  [ -
. ]. URL: http://www.fipi.ru.
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1. .

2. .

3. . ., . . -
: .— : . . ,

2007.— 528 .: .— ISBN 978-5-88874-778-0.
.

-
  , .

. -
.

 matsievsky@newmail.ru.
.

.
.

. . 1. . 2. .
3. .

. .
§ 1. . 1. . 1°. -

. . 2°. -
. . 3°. . 2. . 1°.

. 2°. , . 3°. -
.

§ 2. . 1. . 1°. -
. 2°. , . 

, . 3°. . 2. . 1°. , -
. . 2°. . 3°. .

§ 3. . 1. . -
. 1°. . 2°. -

. 3°. . 2. . 1°. . 2°. 
. 3°. .

I. .
1. .

§ 1. . 1. . 1°. 
. 2°. . 3°. .

2. . 1°. . -
. 2°. . 3°. .

mailto:matsievsky@newmail.ru
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§ 2. . 1. 
. 1°. . 2°. . 3°. -

. 2. . 1°. 
. 2°. . 3°. .

§ 3. . 1. . 1°. .
. 2°. . 3°. . 2. 

. 1°. . 2°. 
. 3°. .

2. .
§ 1. , . 1. .

1°. , . 2°. , , -
. 3°. . 2. .

1°. . . 2°. . 3°. .
§ 2. . 1. .

1°. . . 2°. 
. 3°. . 2. -

. 1°. .
2°. . 3°. .

§ 3. . 1. . 1°. . -
. 2°. .  UTF-8. 3°. .

2. . 1°.  win, koi8  dos.
2°. . 3°. .

3. .
§ 1. . 1. . 1°. .

2°. . . 3°. . 2. -
. 1°. . 2°. . 3°. .

§ 2. . 1. . 1°. . 
. 2°. . 3°. . 2. -

. 1°. . . 2°. 
. . 3°. .

§ 3. . 1. . 1°. . 
. 2°. . . 3°. . 2. -

. 1°. . . .
2°. : , , . 3°. .

4. .
§ 1. . 1. . . 1°. . . 2°. . .

3°. . 2. . 1°.  RGBA.
2°.  CMYK. 3°. .

§ 2. . 1. . 1°. . 
. 2°. . . 3°. -

. 2. . 1°. .
2°. . 3°. .

§ 3. . 1. . 1°. , . 
. 2°. . . 3°. . 2. -

. 1°. . 2°. . 
. 3°. .
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II. .
1. .

§ 1. . 1. . 1°. -
, . . 2°. -

. 3°. . 2. -
. 1°. . 2°. . 3°. .

§ 2. . 1. . 1°. 
. 2°. . . 3°. .

2. . 1°. . . 2°. -
. . 3°. .

§ 3. . 1. . 1°. . 2°. 
. 3°. . 2. . 1°. . 2°. -

. 3°. .
2. .

§ 1. . 1. . 1°. 
. 2°. . 3°. . 2. 

. 1°. , . 2°. -
. 3°. .

§ 2. . 1. . 1°. .
2°. . 3°. . 2. . 1°. . 2°. -

. 3°. .
§ 3. . 1. CD. 1°. .

2°. . 3°. . 2. DVD, HD-DVD, Blue Ray.
FMD. 1°. DVD. 2°. HD-DVD, Blue Ray. FMD. 3°. .

3. .
§ 1. . 1. .

1°. . 2°. .
- . 3°. . 2. . 1°. 

. . 2°. . 3°. .
§ 2. . 1. -

. 1°. . 2°. -
. 3°. . 2. .

1°. . 2°. . 3°. .
§ 3. . 1. . .

1°. . 2°. . . 3°. .
2. . 1°. . 2°. .
3°. .

4. .
§ 1. . 1. . 1°. 

. 2°. . 3°. . 2. -
. 1°. . . . 2°. IP- ,

DNS- . 3°. .
§ 2. . 1. . 1°. -

. 2°. .
3°. . 2. . 1°. 

. 2°. . 3°. .
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§ 3. . 1. . 1°. .
2°. . . 3°. . 2. . 1°. , -

. ICQ. 2°. FTP, . Telnet. 3°. .
III. .
1. .

§ 1. . 1. 
. 1°. . 2°. 
, . 3°. . 2. 

. 1°. . . 2°. ,
. 3°. .

§ 2. . 1. . . 1°. , .
. 2°. . , . 3°. -

. 2. . . 1°. . -
, . 2°. . . 3°. .

§ 3. . 1. . 1°. . 2°. , . 
. 3°. . 2. . 1°. , 

. . 2°. .
. 3°. .

2. .
§ 1. . 1. .

1°. . 2°. .
3°. . 2. . 1°. -

. . 2°. .
3°. .

§ 2. . 1. .
1°. , . . 2°. . .
3°. . 2. . 1°. , .

. 2°. , . 3°. .
§ 3. . 1. . 1°. -
. CD-  DVD- . 2°. . . 3°. -

. 2. . . . . 1°. , 
. 2°. . . . 3°. .
3. .

§ 1. . 1. .
1°. . 2°. -

. 3°. . 2. . 1°. 
. 2°. WYSIWYG- . 3°. .

§ 2. . 1. -
. 1°. . 2°. . 3°. -

. 2. . 1°. -
. 2°. . 3°. .

§ 3.  HTML. 1. . . 1°. HTML, -
. . 2°. , . 3°. . 2. -

. . 1°. , .
2°. . . 3°. .
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4. - .
§ 1. . 1. . .

1°. . . 2°. . . -
. . 3°. . 2. , 

. 1°. . 2°. . -
. . . 3°. .

§ 2. . 1. . 1°. . -
. 2°. : .

3°. . 2. . 1°. .
2°. . 3°. .

§ 3. . 1. .
1°. , . 2°. .

. . 3°. . 2. . 1°. ,
. 2°. -

. 3°. .
IV. .

1. . 1.1. , 8-  16-  0  256. 1.2. -
. 1°. 

. 2°. .
2. . 2.1. . 1°. 

. 2°. . 3°. -
. 2.2. . 1°. . 2°. -
. 2.3. . 1°. -

. 2°. . 3°. -
. 4°.  alfabet polski. 5°. eská abeceda.

6°. . 7°.  Magyar ábécé. 8°. 
. 9°. . 10°. . 11°. -

. 12°. . 13°. . 14°. -

. 2.4. . 1°. -
. 2°. -

 Windows. 3°. . 4°. -
 Windows.

2.5. . 1°. -
. 2°. . 2.6. . 0°. 

. 1°. , -
. 2°. . 3°. -
. 2.7. . 1°. . 2°. , ,

. 2.8. . 2.9. 
. 1°.  win (  Windows 1251). 2°. 

koi8 (  KOI8-R). 3°.  dos (  DOS
866). 4°.  koi8  dos. 2.10.  Win-
dows ( ). 1°. .
2°. . 3°. . 4°.

. 5°. . 6°. -
. 7°. . 2.11. 

Windows. 0°.  Windows: . 1°. ASCII 
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 (  0000 007F). 2°. Latin 1 -1 (  0080 00FF).
3°. European Latin -A (  0100 017F). 4°. Extended
Latin -B (  0180 024F). 5°. Standard Phonetic -

 (  0250 02AF). 6°. Modifier Letters 
 02B0 02FF). 7°. General Diacritical Marks  (  0300

036F). 8°. Greek  (  0370 03CF). 9°. Greek 
 (  03D0 03FF). 10°. Cyrillic  (  0400 04FF).

11°. Hebrew  (  0590 05CF). 12°. Hebrew -
 (  05D0 05FF). 13°. Arabic  (  0600 065F).

14°. Arabic  (  0660 06FF). 15°. Unknown -
 (  1E00 1EFF). 16°. General Punctuation 

 2000 206F). 17°. Sups & Subs  (  2070 209F).
18°. Currency  (  20A0 20CF). 19°. Letterlike Symbols 

 (  2100 214F). 20°. Number Forms  (
2150 218F). 21°. Arrows  (  2190 21FF). 22°. Mathematical Opera-
tors  (  2200 22FF). 23°. Miscellaneous
Technical  (  2300 23FF). 24°. Control Pictures 

 (  2400 243F). 25°. Form and Chart Components 
 (  2500 257F). 26°. Blocks  (  2580 259F).

27°. Geometric Shapes  (  25A0 25FF). 28°. Miscellaneous
Dingbats  Dingbats (  2600 26FF). 29°. User Zone 

 (  E000 F8FF). 30°. User Zone 
 FB00 FB4F). 31°. User Zone  A (  FB50 FDFF).

32°. User Zone  B (  FE70 FEFF). 33°. User Zone 
 (  FFF0 FFFF).

3. . 3.1.  sRGB- . 3.2.
.

4. . 4.1. . 1°. -
. 2°. 

. 3°. . 4°. 
. 5°. 

Windows. 4.2. .
5. . 5.1. .

5.2.  8.3.
. . .

4. . ., . ., . . -
: .— : . . ,

2006.— 500 .: .
.

, -

. . . , -
.
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.
 I. .
 1. . § 1. , . § 2. -

. § 3. . .
 2. . § 4. . § 5. . § 6. 

. .
 3. . § 7. . § 8. , 
. § 9. . .

 4. . § 10. . § 11. . .
§ 12. . .

 II. .
 5. . § 13. . § 14. -

. § 15. . .
 6. . § 16. . § 17. -

. § 18. , .  .
 7. . § 19. . § 20. . § 21. -

. .
 8. WWW. § 22.  WWW. § 23.  WWW. § 24. 
 HTML. .
 III. .
 9. . § 25. -

. § 26. . § 27. . .

http://www.ed.gov.ru,
mailto:math@kaliningrad.org
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 10. . § 28. . § 29. -
. § 30. . .

 11. . § 31. . § 32. -
. § 33. . .

 12. . § 34. -
. § 35. . § 36. , -

. .
.

1. . 1.1. . 1.2. . 1.3. -
 1  256. 1.4. -

. 1.5. .
1.6.  Windows ( ). 1.7. .
1.8. . 1.9.  sRGB-

. 1.10. .
1.11.  8.3. 1.12. .
1.13. . 1.14. . 1.15. -

. 1.16. .
. . . -
.

.



. . .
. . .

 31.03.2009.  60×901/16.
. . . . 26.

.- . . 20.  250 .      .

. 
236041, . , . . , 14.




