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   ,    , 
  ,     , 

  –   .
       –  :

1.        
    ;

2.     ,     
     .

       . 
,        

.
  ,    

,     :
1.       ;
2.    .

 2.3.1.    acbabba   },,{ cbaA  
   ,   

  :

)3(
)2(
)1(

bcaa
abac
baab

 ' ,      
    .

' .    acbabba  .
      ab –  ,  

  (ab –      ). 
      acbbaba.

   acbbaba     
    ,     

.      
acbbbaa.   acbbbaa  .  

 ,    ab   acbbbaa  . 
  ac   acbbbaa,   ,   
  .     abbbbaa. ,

  abbbbaa        . . 
   ,      

  .      acbabba 
     .
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acbabba )1(  acbbaba )1(  acbbbaa )2(  abbbbaa )1(  babbbaa
)1( bbabbaa )1(  bbbabaa )1(  bbbbaaa )3(  bbbbbca

     acbabba  
bbbbbca   
  2.3.2.    bcacabc   },,{ cbaA  

   ,   
  :

)3(
)2(

)1(

bcaab
abcca

cccb

  ' ,       
 bcacabc.

' .      « »
  ab    bcacabc.  ,   

      (3).  
    bcacbcac.    

      .
bcacabc )3(  bcacbcac )1(  bcacccac )2(  bcacabc  - 

 ,       (3), (1),
(2),      .  ,  

        bcacabc
 2.3.3.       ,

    0,9,8,7,6,5,4,3,2,1A .  
 ,       

,    ,    1.
' .   ,  , ,

 18  .     *,  
      *.  , 

          
   ,      

 .      18 
 *18.    *      
.     *8  8*.    , 

    *  *,  1,2,3,4,5,6,7,8,9,0.
   *  +   ,

     .   
   0  8,      , 

   .       
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  : 0+  1,
1+  2, 2+  3, 3+  4, 4+  5, 5+  6, 6+  7, 7+  8,
8+  9.      9,   

      .    
  9+  +0.  ,     '
   +  1.

     :

)5(32
)4(21
)3(10
)2(
)1(

)14(
)13(1
)12(09
)11(98
)10(87

)9(76
)8(65
)7(54
)6(43

  :
1) 18 )14(  *18 )1( 1*8 )1( 18* )2( 18+ )11( 19

2) 299 )14( *299 )1(  2*99 )1(  29*9 )1(  299* )2(

299+ )12(  29+0 )12(  2+00 )5( 300

1.        
   3,2,1,0 .
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2.    ,     
 naaaA ,...,, 21 .

3.   },,{ cbaA     . 
   ,    

   ,     a   
.

4.   ,*|,A   ,      
 |.    ,  

  ,      ,   
+,       ,    

 –   *.
5.     ,   

  :

a
acb
cab

    cbaA ,,
a) abbacb; b) cbbabcba; c) abcbababbab

 ' ,      
    .

6.     ,      
 .    +.  
 ,      .

7.    ,   ,
      .

     ' , 
,          ;

      '  ' ;  
 ,    '     

 .

’    
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   .

-        
 ( )    .   ( ) 

  ( , ).
     .  

        
( )   ,     –  .

  -  ,  '   
  ,      

 q .    –    ,  
  ,         
 .   , ,   

 : ,  (12),   (144).

  10q ,      
    0  9. ,   

    0  1,   – 0, 1, 2, 3, 4, 5, 6, 7, 8,
9.   10q ,    ,  –

   A   Z . ,   
    0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A (10), B (11),

C (12), D (13), E (14), F (15).

      q
   

   -       
  :

m
m

n
n aaaaaN 10101010...10 1

1
0

0
1

1
1

110 ,

 mn aaaa ,,,,, 101 –      .

2.4.  
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,  -      q 
:

m
m

n
nq qaqaqaaqaqaN ...... 2

2
1

101
1

1 ,

 mn aaaa ,,,,, 101 –        q.

  ,  ,     
    q      10 ( 10q  ).

 2.1. 1)   101001   
   (q=2 10);

2)   201      
(q=3 10);

3)   3F     
 (q=16  10);

4)   1202,11     
 (q=3  10)    0,01;

5)   44,04  ’    
 (q=3  10)    0,1.

' . 1) 12345
2

012345

2 2020212021100101N

10
0 41183221

2) 10
012

3

012

3 17182313032102N

3)  10
01

16

01

16 63154816151633 FN

       q 
  .     

   q    ,    
         .

         
   ,    

   .
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4) 
10

210123
3

210123

3

66,4733,033,0479133111292
2733313230323131,2021N

5) 10
2101

5

2101

5 2,2425144205450545440,44N

    
     q

        
   q  ( q10 )     

 .      
       q   

-    2.4.1.
       q   

     . 
     .     –

     (  ).    
         q .

      .   ,  
    .  

      q    -  
 2.4.2.

 2.4.1.
1)   721      

(10  7);
2)   0,72      

.
' .     ,    

 (      103,   0,   
).     7 (   103 > 7),   

          (   14,
 0).     ,    .

   2   0.  .   
 :  –  ,    –   

  .    ,
        q  

.
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2)

1.   a) 11100110, b) 0111000111, c) 10101100110110,
d) 10011, e) 001100100110, f)101100011000     

,     .
2.   a) D5A83F, b) 1A7F, c) E2B2F, d) 7AC4, e)79A5B 

    ,   ’
 .

3.   a) 128, b) 1113, c) 2879, d) 333   
  , , ’   .

4.   a) 301, b) 311, c) 344, d) 57   
  ,     .

5.   32,98      ’
 .

6.   37, 25      ,
    .

000

772

798 14

77721 103

7 7721

0
5 14

0
2

72110 = 20507

0,72 3 = 2,16 2

0,16 3 = 0,48 0

0,48 3 = 1,44 1

0,7210 0,2013
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7.   : a) 1001112  338;  b) 33114  5027; ) 2020023  22416;
d) A24F16  10011001012; e) 44235  15417; f) 2D16  509.
8.       ( ):
a) 15B16, 1117, 1001000002, 111203, 10334, 305, 7548, 12006;
b) 1228, 236, 1000111012, F78AB16, 203617, 30014, 2213;
c) 5627, A71C16, 00110101112, 13104, 305106, 2023;
d) 132014, 01010111012, 10768, 40325, 60007;
e) 101000011110110102, 706589, 5768, 3012034, A3C16;
f) 7082139, 9FA616, 70128, 1002213, 413216, E84A16.

  
 

.2.4.1.        
     q

      q,
   ’     

        q 
 ,      

’  ( ).

 

 ?
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'     ,   
 ,       

,        .

2.5.    ’

.2.4.2.       
      q   

     q,
  ’   

   

        q 
   ,    

  ’  ( ).

?

 
  

 

+ 0 1
0 0 1
1 1 10

* 0 1
0 0 0
1 0 1
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'        
  .    « »   

     .  
  « »   ,     3

         , 
 –  4      .    

       
    –      

 ( )   
  3 (4)      .

         
    .     

    ( )   
        3 (4) 

     
( )  .

 2.5.1.   3758  3F16   
       .

' .   375     
.    3   3   011,
   3   7   111, 

  3   5   101.  ,
3758=0111111012.

  3F     
.    4  3   0011,
   3  15 (F)   1111. 

, 3F16=001111112.

       .   
  '  '      (  )

   (  ).   8    28=256
   8.

    ’
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       '  '  
 8   « » 256     0  28-1=255.

       '  '    2
  16   « » 216  65536     

0  216-1=65535.

 2.5.2.   7510   
 .

' .     
   q-   ,  q=2.

 7510     : 2

01234567
11010010 .

 7510     : 2

0123456789101112131415
1101001000000000

0

2

0

1

2

2

2

248

29

236 18

274 37

275

1
1 18

0
1

7510 =10010112

4

0

0
1

0… …1 0 11

256    8

1

0
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    .     
,     ,     

,   .     
 .   8   1    « » 256

,        
,    –       ,
     -27  -128  +27-1  +127. , 

 16   2     '  '  
 -215  -32768  +215-1  +32767.   32   4  
'  '       -231  -2147483648 

+231-1  +2147483647.
 2.5.3.     +75  -75  

.
' .   2.5.2     75 

 .       ' ,  
 (  )  « »  ,   

    ,  . 
,    +75     :

   -75     :

   -   
 '    .  

 ,       
     .   

    BABA .  '  
   :    

 .   –   ,    , 
 ,    (    

1 1 0 0 1 0 1 1

01234567

-  |-75|

0 1 0 0 1 0 1 1

01234567

+   |+75|
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,  0   1,   –  ).  
      .

     :
1.      ;
2.  –  ;
3.  ,   .    

 1 ,        
;

4.     ,     0;
5.     1,   –    .

 2.5.4.  a) 25-5; b) -25+5 ) -25-5, 
     .

' . a) +25-5

1.   +25   10011000

2.     -5.   -5   10100001 ,
   -5       

   ,    01011111 .
3.   ,   :

4.     ,    

  10
24

2

0123456
202200101000 .

0

+

0 0 1 1 0 0 1

1

-

1 1 1 1 0 1 0

+

  +25

  -5

0

+

0 0 1 0 0 1 1

1

 
,   

 

+

0

+

0 0 1 0 1 0 0
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b) -25+5

1.   +5   10100000

2.     -25.   -25  10011001 ,
   -25      

    ,    01100111 .
3.   ,   :

5.     ,   –  

 
0123456
11010111 ,      

10
24

2

0123456
202200101001 .

) -25-5
    ,    2-  

.

2.    -25  01100111 ,   -5 – 01011111 .
3.   ,   :

1

-

1 1 0 0 1 1 0

0

+

0 0 0 0 1 0 1

  -25

  +5

1

-

1 1 0 1 0 1 1

+

1

-

1 1 0 0 1 1 0

1

-

1 1 1 1 0 1 0

  -25

  -5

1

-

1 1 0 0 0 0 0

+
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5.     ,   – 

  
0123456
10000111 ,      

10
1234

2

0123456
30222201111001 .

   –    ,   1.

     

1.   –   ;
2.  –  ;
3.  ,   .   

  1 ,   .
4.      0,      
(  );
5.      1,    

 .        
 (   )   

( ),       .

 2.5.5.  a) 25-5; b) -25+5 ) -25-5, 
     .

' . a) +25-5

1.   +25   10011000
2.     -5.      -5, 

  01011111   .

+
1

1

-

1 1 0 0 0 0 1

1

-

1 1 0 0 0 0 0
 

,   
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  -5   11011111 .
3.   ,   :

4.      ,    

    10
24

2

0123456
202200101000 .

b) -25+5

1.   +5   10100000
2.     -25.       -

25,    01100111  .

+
1

1

-

1 1 1 1 0 1 1

1

-

1 1 1 1 0 1 0

  
 

   -5

0

+

0 0 1 1 0 0 1

1

-

1 1 1 1 0 1 1

   +25

  -5

0

+

0 0 1 0 1 0 0
 

,   
 

+

+
1

1

-

1 1 0 0 1 1 1

1

-

1 1 0 0 1 1 0

  
   -

25

  -25
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  -25   11100111 .
3.   ,   :

5.     ,   –  
0123456
00110111   ,       

.
      5.1.      (   )

    , 
0123456
11001001 .

      5.2.      
0123456
11001001  

    10
24

2

0123456
202200101001 .

) -25-5
    ,    2-  

.

2.    -25  11100111 ,   -5 – 11011111 .
3.   ,   :

+
1

1

-

0 0 1 0 1 0 0

1

-

0 0 1 0 0 1 1

1

-

1 1 0 0 1 1 1

0

+

0 0 0 0 1 0 1

  -25

  +5

1

-

1 1 0 1 1 0 0

+
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5.     ,   –  
0123456
01000111   ,       

.
      5.1.      (   )

    , 
0123456
10111001 .

      5.2.      
0123456
10111001  

 
   

10
1234

2

0123456
30222201111001 .

,     ,  
      ,  

     «+».
        

 .  '      
      . 

    ,     
   ' ,     .

+
1

1

-

0 0 1 1 1 1 0

1

-

0 0 1 1 1 0 1

1

-

1 1 0 0 1 1 1

1

-

1 1 1 1 0 1 1

  -25

  -5

1

-

1 1 0 0 0 1 0

+
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.      '  '   
    -27 (  -128)  +27-1 (  +127).  , ,

, +128  -         
   . ,     +127 
     .

       +127+1
     .

        
     ,    

     2n-1.
      

   ( )    .
1.        

    ,  '    
      ,    

  .

0

+

1 1 1 1 1 1 1

0

+

0 0 0 0 0 0 1

  +127

  +1

1

-

0 0 0 0 0 0 0

+

  
  

 +128

0

+

1 1 1 1 1 1 1
 

+127

 +1

+
00000000

0

+

0 0 0 0 0 0 100000000

1

+

0 0 0 0 0 0 000000000
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2.        '
  ,         . 

'   ,         
  ,     , 

  .

  '       :

  

   ,    
.       :  p

qq qMA  q  -

, qM  – , p – .    q-  

       q,    — 
 . ,    475,68  

   0,47568  103,    11,0101  
   0,110101 210,   p=102=210.

       '     «0»  «,»,
    .     

 :        ,  
 – .      

.

2

2

11101,0
101011,0

B
A

2

2

011101
1101011

B
A

  '      
:

1.       
   .

    ’
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2.        (
   ).

3.   ,    .
4.    ,    , 

    ( ,  0,5*103   0,2 * 105, 
,    : 0,005 * 105 + 0,2 * 105   

 ,   0,205 *105).
5.         

   ,  –  .
6.       .

 2.5.6.  2910-7510    .

. 
111

21610

101
21610

101001011,01001011475

1011101,011101129

BB
DA

BA PP

  :

111101 100011101,01011101,0A

    

0111010

..10001011

00101101

10111000

1016
111 462101110100101110,0 ÅÂ
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 ,     '   
 - .    

   ' :

1.   – 32-     ;
2.   – 64-     ;
3.   – 80-     .

1.       ) 127; b) 307; c)2365;
d) 55701; e) 332201      f) 6D11A; j) 7A89;
h) 203F; i) 9084; g) 543288    .
2.   ) 101100111010011; b) 1110001101001; c) 000110101101;
d) 010111001110101001; e) 00101110100101; f) 1000100110; j) 0100011101001;
h) 100001111100000101; i) 0111000111010110; g) 101010001101  

       .
3.  ,      ) -126; b) -115; c) 47;
d) 107; e) -53; f) 79; j) -63; h) 105; i) -29; g) -17   .
4.    ,    : )
1100110001101011; b) 01011110; c) 11001010; d) 1001110101011111; e)
0110001001011101; f) 1010010010010000; j) 0011000110110001; h) 10011110;
i)00111011; g) 1111010001001000.
5.    ,    : )
0111111101100010; b) 01011110; c) 1111111100101010; d) 10000000; e)
0111110100111101; f) 0010101111001001; j) 10100011; h) 1111000001100011;
i) 0000000111100110; g) 1001001000110001.
6.        

 . ,     
 : ) -45-13; b) -78+15; ) -98-33; d) 125-67; e) -59+23; f) -26-105;

j) -38+119; h) 61-112 ; i) -73-28.
7.        

 . ,     
 : ) 38+57 ; b) 78-13; ) -112-93; d) 256-14; e) -347+17; f) -229-

46; j) 244-26; h) 452+74; i) -65-34; g) -228+37.

     



58

  -  ,  
   ,   ,   

 .     
,      

,       
   (     

) .   '   
 { , , } { , } { , }.     

 -   ,    
' .      ,

     .

    ,    :
  (  « » - ' ,    ^

 &),   (  « » - ' ,  
  )    (  « » - , 

   '  ).    
 –  ,    ,

   .      1, 
 – 0.

,  : «  »,   – «
».       ,  '   

  « »   ,   « » –
.

     .
1.  «  0»   

.

2.6. ’      

  (1815 — 1864) –  
  ,     – 

 ’ .   –  
,       

.
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2.  «  1»   
.

3.   « »    A , 
     ,     .

4.   « »    BA ,
      ,      

   ,        .
5.   « »   BA ,

      ,       
  ,        .

6.   « - »   
 BA ,       ,   – 
,   –  .

7.   «    »  
  BA ~ ,       , 

         
.

8.   «   »   
    BA ,      

,     ,   – .
9.   «  » 

 BA ,       ,    
   .

10.   «  » 
 BA ,       , 
      .

  -      
  , ,      

 .  A  B – ,    
 ,    2.6.1.
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 2.6.1.    
     

ABBA ABBA

.CBACBA .CBACBA

.CABA

CBA

.CABA

CBA

.AAA .AAA

.ABAA .ABAA

.BBABA .BBABA

 
.BABA .BABA

 
 

.1AA .0AA

.11A .1 AA

 .0 AA .00A

.AA
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     ,     

.
       

:
 

      
  :

yx
x

y

x y yx

0 0 0

0 1 1

1 0 1

1 1 1

  

x x

0 1

1 0

  x x

yx
x

y

x y yx

0 0 0

0 1 0

1 0 0

1 1 1
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00

0
0

10

1
0

10

0
1

01

1
1

   .   – 
  ,     .
      2S ,   – 1S .

x y S2 S1

0 0 0 0

0 1 0 1

1 0 0 1

1 1 1 0

     .  2S     –
  1,      1,  

    « ».   – , 
       

 ,        ,
   .

yxyxyxS
yxyxS

,
,

1

2

    2S   :
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yxyxS1

x y x y yx yx yxS ,1

0 0 1 1 0 0 0

0 1 1 0 1 0 1

1 0 0 1 0 1 1

1 1 0 0 0 0 0

       :

yxyxS ,2

x

y

x y
2S

0 0 0

0 1 0

1 0 0

1 1 1

x
1S

yx

yx

y

x

y
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 ’      
   2.6.1.

1.        ?
a) «2x2=5»;
b) «  –  »;
c) «   AB   CD,   CD 

 AB»;
d)    ;
e)    ’       

;
f)      ’  

 ;
g)    –  ’    

;
h)         

  .
2.      :
a) ;ABBA

b) ;~ BABA

     

2S

x
1S

yx

yx

y

x

y

. 2.6.1.    
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c) ;ACBCA

d) BABA ~ ;
e) CBACBA | ;

f) CBBA ~ ;

g) CBABA | ;

h) ABAB ~ .

3.      
4.       ,    

1.  . .     (   ): 
. 3-  ., .  . – :  «  », 2002. – 180 .

2.  . . , 10-11: . – .: -  « », 2004. – 420
.

3.  . .,  . .,  . .  .- .: 
., 2002. – 287 .

4.  . .    . – : , 2000. –
304 .
5.  . .,  . .    . 

     
. .: , 1997, 220 .

6.  . .  : , , . – .: 
 , 2001. – 352 .
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        ' ,
         ,

    ’    .

.    1946     
' .      '

         
,    .

    '  
.          

 . ,     
    ' ,    

    .  
    ,         

 ' .
1.      '     «

».
2.  « »     '  ,  

.
3.     .
4.    '  ,    

.
5.  «  »       

 .       
,  «  »     .

    .
   ,     

(      - ).

 III.    
 ’

3.1.  ’
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  :
      ,  

 ' .       
   .   

  ,      (
)       

(      ' ).
       

' ,       . 
      , , 

    .  '  
  ,       
  .

        
 .    ,  

   .    
 .

 .   (pipelining) 
       

.        
  , :    

' ,  ,     ' ,
    ' ,  ,  

  ' .       

.3.1.1.   ’
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. ,     MIPS-I 
 :

     (Fetch);
       '  (Memory access);
    (Arithmetic Operation);
    (Store).

       
    .     

      .    ,
          

  ,       ,  
   (    ,

  ),      
 .

     30   , 
  ,     
 ( ,       .)
  '     -
   .  '   « ».

  ( ; CPU —
. central processing unit,  —

  ) 
—   , 

  ’ , 
   

,   
 ,   

  ’ .
 ,      ( ), 

  ,    , 
.   1980-      

,          
   « ». ,   : 
   ’     

  ( )   ( )  .
  '     

'   . ,   60-  ,   IBM
     , 

   '  — .

. 3.1.2.  
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 —    8   ( ),   
    ,   0  1.

   « » —   .  
   .  '    

  ASCII (American Standard Code for Information
Interchange),          8

 (   ),    256 .  , 
   '    

     Unicode (
Universal Code – .  ),     

  16  (2 ),      65 536 ,
       .

 '     ,
  .    ,  , 

,   —   ,    .
    .     

    ,     . 
 ,     , '  

-, -   .
  '  '  '    

  '  ' :
 1  ( ) – 1024 
 1  ( ) – 1024 
 1  ( ) – 1024 
 1  ( ) – 1024 .

   '  
    ,     
,    '      . 

   '    .

  '      
  .   '   —  

,    .

3.2.   ’
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 '

 3.2.1.     '   

 ’  (   ’
, ) —   ’   ,  
    
 (jump, move  . .). 

    
,    

  . 
’    

.   
’     .

  
  '   

  '   
 ( . dynamic random access

memory, DRAM).  '  
  ,  
  '    
     

.     
,        .

 « »  ’    « » ’ , 
   «  ’ ».  ,   

    ,      ’ .  
     ,  ( )

. 3.2.3.  
  

. 3.2.2.  
’
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     - ’ .   
 ,    ,    .  

  ,  (HDD – Hard Disk Drive),   
« »    ,    

,   ,     
  .     ’    

       .
,      ' ,  

  '  ( . 3.2.3).
     '    '

   .
- ’  ( . Flash-Memory)

—  
 

 ’ .   -
 -   

   ,   
    

 (    )  .
   ,    ,
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copy c:\*.* d:\     
C:   D:



95

   MS DOS.  
    ren.     :

       '  ’ _ 1 
   '  ’ _ 2.   

 ren.

    .    
     move.   

 :

       '  ’ _
       '  ’ _ .

  '   [/Y].    MS DOS
   Are you sure (  ) (Y/N)?  

      Y,    
ENTER.    –  N,   ENTER. 

   move.

   MS DOS.    
  del.     :
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move *.* d:\New      
 New  D:



96

       
   '  ’ _ .   

 del:

'  ( )   MS DOS.  
    copy.     :

        '  ’ _ 2
      '  ’ _ 1.

    .     
    type.    

:

    type:

  .    
  cls.     ENTER 
    '   DOS.

    .     
    copy.    

:

del ’ _

del c:\*.*        C:, 
 DOS   Are you sure (Y/N)? 

     Y, 
  ENTER,    – 

N,    ENTER

del first.txt      first.txt

copy ’ _ 1+ ’ _ 2  

type ’ _

type c:\first.txt      first.txt, 
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   (  ,  ),    –
  .    

. 6.3.9.      Ctrl ( )  
  ( )

.6.3.10.   
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      1   2
   6.3.10 ( ).

   .     
        –  

,  ,   –  , 
  .   MS Excel 2007    , 

,     (+ ( ), - ( ) *
( ), / ( ), ^ (   )).   

  : 1)      
; 2)   ; 3)   .

 -    MS Excel     =.
       ENTER,  

  ,       
 .

       MS Excel:  
,        .

        .
      (  

)    (   ).   
      .  

    $,   
   .    ,

       .

 6.3.1.    1  5,    2
  = 1+1.    ENTER   2

   6     3.  
 2     = 1+1    3  10,

  .     3 '
 7,       =A2+1.  
   ,      

  ,     ( .  6.3.11).
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   1   5,    1
  = 1+1        

1  J1,       
  .   1  

 =B1+1     ENTER   6,
        

 ( ),    ( ,  ) 
 ( .6.3.11).

 

 
 3 

.6.3.11.   ,    , 

’  
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      .

1. '  .     ,
  ' . '     

   , ,   
,  ,        ’

     (     6.3.12)
   ,    ,  
    … .   
,  ' ,     ,   

     '   
    ( .  6.3.13).

 
 1

’  

.6.3.11.   ,    , 
 

6.3.3.    MS Office Excel 2007
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2.       
.         

,      ,  . 

.6.3.12.   ’    
,  

. 6.3.13.    
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 ,  ' ,    .  

'    ,      
,    ,     

(  6.3.14 ( )).     . 
        ,

     ,  .  
         

,  ' ,    .   '
  ,       ,

   ,      (  6.3.14
( )).

3.     .     
 , ,  90 ,    , 

 ,          ,
 

     ( .  6.3.15).

. 6.3.14.      
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     52 ,   
   …,    

 ,    ,  
         . 

    …   
        
,     6.3.16,     .

4.  ,  ,  ,  
.     ,      

.6.3.15.   ,  

.6.3.16.     
   …
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     (   

  ):     

,      ,

      ,
    ,    

,  ,     …  
 ,         

   .     
 ,         

(  6.3.17).

             ,  

      .    
     ,  , 

   6.3.18.

.6.3.17.      
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       ,  
        , 

     …,    
  .     
         

 ,       ( .  6.3.19).

.6.3.18.   
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5.   ( ).    
   ( )    , 

            ,
 ,   .   

  6.3.20.

.6.3.19.     
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   ,   ,
        ,

    ...    
,  ' ,    ,    

 6.3.21.       , 
,       ,   

   .    
   .

. 6.3.20.   
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 6.3.2.  ,   .

 

01.12.08 15.12.08 30.12.08

7,90 8,35 8,75

.6.3.21.    
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01.12.08 15.12.08 30.12.08

-

( .)
( .)

-

( .)
( .)

-

( .)
( .) ( .)

1 2,91 20 2,82 25 2,55 35

2 2,39 24 2,42 30 2,49 27

3 1,49 28 1,54 28 1,68 40

 .      
.         

 A1:C3.          
  ,  ,    .

      .
   A1:C1.     

      (  ) ’  
         , 

,    .     «
».

    A2:C2     
   .       

     ,  , 
  ...,       

   (  6.3.22).   
 (   )       . 
     ,   

( ).        ,  
      .   

           –
 01.12.08, 15.12.08, 30.12.08.
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   A3:C3     
   ,   

 – 2,  – . , ’   – -1234,10 .
   ,     ,  

   .
    ,   

 A5:L9.   ,   ,  
  ...       

    .
    C7:C9, F7:F9, I7:I9   

,  – $  ( ).    
E7:E9, H7:H9, K7:L9    ,  – .

.
    Excel   

(  6.3.23).

.6.3.22.   
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.       E7  
 =C7*A$3*D7.       E8:E9

  ,  
      A3.   

     $.     H7
 =F7*B$3*G7     

    H8, H9.    K7 
=I7*C$3*J7      

   K8, K9.
        

    L7  =E7+H7+K7  
        L8, L9.

      6.3.24.

.6.3.23.  MS Office Excel 2007



268

   Microsoft Excel –      
.       : 1)

   Shift+F3; 2)    
    ,     

  ; 
3)   ,      

         ( ,
,    ),     .

    '     ,
   6.3.25.

.6.3.24.  MS Office Excel 2007

6.3.4.       MS Office Excel 2007
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     .
       .

 
(    )

   
 

1 2
ABS( )     

 
ACOS( )      

  0  
ASIN( )      

2   2
ATAN( )     

 2    2
COS( )   
DEGREES( )
( ( ))

   

EXP( )    
FACT( )    

.6.3.25.    
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( ( ))
GCD( 1; 2;…)
( ( 1; 2;…))

   
 

LSM( 1; 2;…)
( ( 1; 2;…))

   

LN( )    
LOG( ; )     

MDETERM( )
( ( _ ))

  

MINVERSE( )
( ( _ ))

    
 

MMULT( 1; 2)
( ( 1; 2))

  , 
   ,  

    
    

    .
   

,     
    , 

    

MOD( ; )
( ( ; ))

   

MROUND( ; )
( ( ; _ ))

 ,   

POWER( ; )
( ( ;

_ ))

   
   ,  

  
 ^ ( ^ )

PRODUCT( 1; 2;.)
( ( 1; 2;.))

    (
)

RADIANS( )
( ( ))

   

RANDBETWEEN( _ ; _ )
( ( _ ;

_ ))

    
 

ROUND( ; _ )
( ( ; _ ))

    
 . 

_   0, 
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SERIESSUM(x;n;m; )
( . (x;n;m; ))

    
 

SIGN( )
( ( ))

  

SIN( )   
SQRT( )
( ( ))

   

SUBTOTAL( _ ; 1;.)
( .
( _ ; 1;.))

   
   , 

_     1
 11     

   
. ,

1 – AVERAGE, 2 – COUNT, 3 –
COUNTA, …, 6 – PRODUCT, …, 10
– VAR, 11 – VARP.

SUM( 1; 2;.)
( ( 1; 2;.))

   

SUMIF( ; ; _ _ )
( ( _ ; ;

_ ))

    
 _ _ , 

   
 .

SUMPRODUCT( 1; 2; 3;.)
( ( 1; 2;

3;.))

   
   ,

    
  

SUMSQ( 1; 2; 3;.)
( ( 1; 2; 3;.))

   

SUMX2MY2( _ ; _ )
( ( _ ; _ ))

   
   ,

    
  

SUMX2PY2( _ ; _ )
( ( _ ; _ ))

   
   

,    
   

SUMXMY2( _ ; _ )
( ( _ ; _ ))

   
   ,

    
  

TAN( )   
TRUNC( ; _ )
( ( ; _ ))

   ,
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    ,    
  ,    

  .
 6.3.3.      

     
2,01,03,0
0,05,02,0
4,01,03,0

A   

  
300
100
200

Y .    .

 .     , 
 X,    « - »  

YAEX 1 ,  E  –  .   
   A1:C3,     A –   E1:G3. 

  E – A    C5:E7.   
 =A1-E1   C5,   ENTER,   

      E5,   
    E7,     6.3.26.

      
MINVERSE    .    

 H5:J7,      .

.6.3.26.  
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      .  
 ,  ' ,   ,   

 –  MINVERSE.     '  
  ,    6.3.27.   

      5:E7    
     ,     
   Ctrl+Shift+ENTER.   

  '     ,   
          

Ctrl+Shift+ENTER.

       M5:M7,
  H9:H11     

 .      . 
  ,  ' ,  
,     –  MMULT.    

'     ,   
6.3.28.    1      H5:J7,  

  2 – M5:M7      

. 6.3.27.   MINVERSE
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    ,      
  Ctrl+Shift+ENTER.    

  '     ,   
          

Ctrl+Shift+ENTER.

      
.

 
(    )

   
 

1 2
AVEDEV( 1; 2;…)
( ( 1; 2;…))

  
    

AVERAGE( 1; 2;.)
( ( 1; 2;.))

  ( )
 

AVERAGEIF( ; ;
_ )

( ( ;
; _ ))

  ( ) 
,   

BINOMDIST( _ ;
_ ;.)

( ( _ ;
_ ;…))

  
 

CONFIDENCE( ; _ ;    

.6.3.28.   MMULT
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)
( ( ; _ ;

_ ))

 
( )  

CORREL( 1; 2)
( ( 1; 2))

   
  

( )
COUNT( 1; 2;.)
( ( 1; 2;.))

   
 

COUNTA( 1; 2;.)
( ( 1; 2;.))

  
   (  

)
COUNTBLANK( )
( ( ))

   
 

COUNTIF( ; )
( ( ; ))

  
 , 

  
COVAR( _ ; _ )
( ( 1; 2))

  – 
  

EXPONDIST( ; ; )
( ( ; ; ))

  

FDIST(x; _ 1;
_ 2)

(F (x; _ 1;
 _ 2))

 F-  
(  )   

FISHER(x)
( (x))

  

FORECAST(x; _ _ ;
_ _ )

( ( ; _ _ ;
_ _ ))

  ( )
 y( )    y

     

FREQUENCY( _ ;
_ )

( ( _ ;
_ ))

  
    

   

FTEST( 1; 2)
( ( 1; 2))

  F-

GAMMADIST(x; ; ; )
( (x; ; ; ))

 -

GEOMEAN( 1; 2;.)
( ( 1; 2;.))

  
 –   

HARMEAN( 1; 2;.)
( ( 1; 2;.))

  

HYPGEOMDIST
( _ _ _ ;
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_ ;...)
( ( _ _
_ ; _ ;…))

INTERCEPT( _ _y;
_ _ )

( ( _ _y;
_ _ ))

    Y 
  , 

      y.

KURT( 1; 2;…)
( ( 1; 2;…))

   

LARGE( ;k)
( ( ;k))

 k-    
 

LINEST( _ _y;
_ _ ; ; )

( ( _ _ ;
_ _x; ;))

  
,   

 

LOGEST( _ _y;
_ _ ; ; )

( ( _ _ ;
_ _ ;…))

 
 

LOGNORMDIST( ; ;
_ )

( ( ; ;
_ ))

  -
  

MAX( 1; 2;.)
( ( 1; 2;.))

   
 

MEDIAN( 1; 2;.)
( ( 1; 2;.))

   

MIN( 1; 2;.)
( ( 1; 2;.))

   
 

MODE( 1; 2;.)
( ( 1; 2;.))

   

NORMDIST(x; ;
 _ ; )
( ( ; ;

_ ; _ ))

   
 

NORMSDIST(z)
( (z))

  
  (  

   
)

PEARSON( 1; 2)   

PERCENTILE( ;k)
( ( ;k))

 -    
 ( )

PERMUT( ; _ )    
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( ( ; _ ))   ' ,  
    '

POISSON( ; ; )
( ( ; ; ))

  

PROB( _ ;
_ ; _ ;.)

( ( _ ;
_ ;

_ ;.))

  , 
    
 .  

_   ,  
  , 
  _  
  _

QUARTILE( ; )
( ( ; ))

   ( )

RANK( ; ; )
( ( ; ; ))

     

RSQ( _ _y;
_ _ )

( ( _ _y;
_ _ ))

  
 ,  
  ( )

SKEW( 1; 2;…)
( ( 1; 2;…))

  

SLOPE( _ _y;
_ _ )

( ( _ _y;
_ _ ))

    
   

( )

SMALL( ;k)
( ( ;k))

 k-    
 

STANDARDIZE(x;
_ )

( ( ; ;
_ ))

   
    –

   

STDEV( 1; 2;...)
( ( 1; 2;...))

   
 

STDEVP( 1; 2;...)
( ( 1; 2;...))

   
  

STEYX( _ _y;
_ _ )

( ( _ _y;
_ _ ))

  
  y 

  y  

TDIST(x; _ ; )
( (x; _ ; ))

 t-  

TREND( _ _y;
_ _ ; _ _ ;…)

( ( _ _y;

   
,   
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_ _ ;…))  
TTEST( 1; 2; ; )
( ( 1; 2; ; ))

 ,  
t-  

VAR( 1; 2;.)
( ( 1; 2;.))

   
 (    

)
VARP( 1; 2;.)
( ( 1; 2;.))

   
  (

   )
WEIBULL(x; ; ; )
( (x; ; ; ))

  

 6.3.4.       
: 4, 1, 4, 5, 1, 4, 13, 10, 2, 7, 4, 2, 2, 4, 6, 4, 5, 6, 2, 4.

 .      A1:A20.

      .  
 ,  ’ ,    ,   

 –  AVERAGE    . 
   ’     ,

   6.3.29.    1 
     A1:A20     OK 

 ,  4,5.

    .   
      VAR.
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        .

 
(    )

   
  

1 2
DAY( _ _ _ )
( ( _ _ _ ))

   (   1 
31)

DAYS360( _ ; _ ; )
( 360( _ ; _ ; )))

    
   360-   (12
  30  ).  

  
 

HOUR( _ _ _ )
( ( _ _ _ ))

  (   0  23)

MINUTE( _ _ _ )
( ( _ _ _ ))

  (   0  59)

MONTH( _ _ _ )
( ( _ _ _ ))

  (   1 ( )
 12 ( ))

NETWORKDAYS( _ ; _ ;
)

( ( _ ; _ ;
))

    
  

NOW()
( ())

  ,  
       

. 6.3.29.    AVERAGE
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SECOND( _ _ _ )
( ( _ _ _ ))

  (   0  59)

TIME( ; ; )
( ( ; ; ))

 ,   ,
  ,   ,

    Excel
TODAY()
( ())

   
    

WEEKDAY( _ _ _ ;
)

( ( _ _ _ ;
))

   1  7, 
    

WEEKNUM( _ ;
_ )

( ( _ ; _ ))

    

YEAR( _ _ _ )
( ( _ _ _ ))

 ,     1900
 9900.

 6.3.5.       :

. . .  
 . . 17.03.1969

 . . 12.07.1982
 . . 03.01.1955
 . . 24.05.1976

 . . 13.02.1958

 .    Excel,  
« ».   « »,   YEAR  TODAY,

   (YEAR((TODAY()-  ,   
  ))-1900.     

 6.3.30, 6.3.31.

  « »      
  ,  ,    «  » -
 .
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     2    ENTER
,  ,    

 C3:C6.
      .

 
(    )

   

1 2
CHAR( )
( ( ))

    
(  ),  

’  (ANSI  Windows)
CLEAN( )     

.6.3.30     YEAR

.6.3.31.       
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( ( ))

CODE( )
( ( ))

     
   ,

  ’  (ANSI
 Windows)

CONCATENATE( 1; 2,…)
( ( 1; 2,…))

   (  
  

 &, , ,
1& 2)

DOLLAR( ; _ )
( ( ; _ ))

   ,
  

EXACT( 1; 2)
( ( 1; 2))

   ( ) 
  , 

    –
,   
,    

 .
FIND( _ ; _ ;

_ )
( ( _ ;

_ _ ; _ ))

   
   ,  

,     
.

FIXED( ; _ ;
_  )

( ( ;
_ ; _ _ ))

    
    

  

LEFT( ; _ )
( ( ; _ ))

   ,
   

LEN( )
( ( ))

   – 
  

LOWER( )
( ( ))

       

MID( ; _ ;
 _ )
( ( ; _ ;

_ ))

   ,
  ,  

 

PROPER( )
( ( ))

    
   ,    – 

REPLACE( _ ; _ ;    



283

_ ; _ )
( ( _ ; _ ;

_ ; _ ))

   

REPT( ; _ )
( ( ; _ ))

    

RIGHT( ; _ )
( ( ; _ ))

   ,
   

SEARCH( _ ;
_ ; _ )

( ( _ ;
_ _ ; _ ))

   
   (  
)

SUBSTITUTE( ; _ ;
_ ; _ )

( _ ; _ ;
_ ; _ )

    

TRIM( )
( ( ))

   ,  ,
  

UPPER( )
( ( ))

    

      .

 
(    )

   

1 2
AND( _ 1; _ 2;…)
( ( _ 1; _ 2;…)
)

  I ,  
   

,   

FALSE()
( ())

   

IF( _ ; _ _ ;
_ _ )

( ( _ ;
_ _ ;…))

   ( _
_ ),  _  

    
( _ _ ), 

_    
NOT( _ )
( ( _ ))

   
,   

OR( _ 1; _ 2;…)   ,  
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( ( _ 1; _ 2;…))    ,
   

TRUE()
( ())

   

      .
 

(    )
   

1 2
ACCRINT( _ ; _ ;

_ ; ;…)
( ( _ ;

_ ; _ ))

   
   

 

ACCRINTM( _ ; _ ;
; ; )

( ( _ ;
_ ; ;…))

   
    

  

AMORDEGRC( _ ;
_ ; _ ;…)

( ( ;
_ ; _ ))

  
   

 

COUPDAYBS( _ ; _ ;
; )

( ( _ ;
_ _ _  ; ))

    
    

COUPDAYS( _ ; _ ;
; )

( ( _ ;
_ _ _  ; ))

    
,    

COUPNUM( _ ; _ ;
; )

( ( _ ;
_ _ _  ; ))

  ,  
    

 

CUMIPMT( ; ; ; _ ;
_ ; )

( ( ; _ ; ;
_ ; _ ; ))

   ,
   

DISC( _ ; _ ; ;
; )

( ( _ ;
_ _ _ ; ;

; ))

    

DOLLARDE( _ ; )    ,  
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( . ( _ ; )) ,    ,  
 

DOLLARFR( _ ; )
( . ( _ ; ))

   ,  
 ,    ,
  

EFFECT( _ ; _ )
( ( _ ;

_ ))

   

FV( ; ; ; ; )
( ( ; ; ; ; ))

   
    

   
INTRATE( _ ; _ ;

; ; )
( ( _ ;

_ _ _ ; ;…))

   
   

IRR( ; )
( ( ; ))

  
   

 
ISPMT( ; ; ; )
( ( ; ; ; ))

 ,   
 

MIRR( ; _ ;
 _ )
( ( ; _ ;
c _ ))

  
   

    
  ,   

 
NOMINAL( _ ; _ )
( ( _ ; _ ))

   

NPV( ; 1; 2;…)
( ( ; 1; 2;…))

   
    

    ( ’
)   (
)

PRICE( _ ; _ ;
 ; ; ;…)
( ( _ ; _ _ _ ;
 ; ;…))

   100 . 
    

 

ODDFPRICE( _ ; _ ;
_ ;..)

( ( _ ;
_ _ _ ;…))

   100 . 
    

PMT( ; ; ; ; )
( ( ; ; ; ;

; ))
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PV( ; ; ; ; )
( ( ; ; ; ; ))

  ( ) 
 –  ,   

   

RATE( ; ; ; ; ; )
( ( ; ; ; ;

))

    
    

RECEIVED( _ ; _ ;
; ; )

( ( _ ;
_ _ _ ; ;

;…))

 ,   
  

 

SLN( _ ; _ ;
_ )

( ( _ ;
_ ; _ ))

   
    

 

SYD( _ ; _ ;
_ ; )

( ( _ ;
_ ;

_ ; ))

   
    

   

TBILLEQ( _ ; _ ;
)

( ( _ ;
_ _ _ ; ))

  
   

VDB( _ ; _ ;
_ ;…)

( ( _ ;
_ ; _ ;…))

   
 -   ,  

   , 
  

   
 

XIRR( ; ; )
( ( ; ; ))

  
   

XNPV( ; ; )
( ( ; ; ))

    
  

YIELD( _ ; _ ; ;
; ;…)

( ( _ ; _ _ _ ;
; ;…))
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 6.3.6.     IRR
(   )  ,   3  

    2000 . .,   
    1000 . ., 1500 . .  2000 . .

 .      
Excel.     2000 . .    

.      
  IRR,       

  IRR,    6.3.32.

  

 

     IRR   
    ,     .

    IRR 47,151%.

     . 
       
    ,     '    ' ,

        ENTER.
,    A1:E3 '   . 

         '  

.6.3.32.     IRR
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,      6.3.33.   
    .   

      ,    
   '   ,  '  '  

   .

 '   .      
     .     '

 ,       … . 
   '     ’  (  6.3.34),  

’     '  .     
  ,    .  

      .

 ’
  

.6.3.33.  

.6.3.34.   ’
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   ,    MS Office Excel
2007   .

1. #### -        
 (        );

2. #VALUE! –      ;

3. #NAME? –   ' ,    ( , 
     );

4. #DIV/0! –       ;

5. #NUMBER! –      
;

6. # /  –       ;

7. # ! –       ;

8. #EMPTY! –     ,   
 .

1.      .
2.       .
3.      .

4.   :

4.1. 
;11342

,132
,523

zyx
zyx
zyx

           4.2. 

;8232
,4223

,183242
,6232

tzyx
tzyx

tzyx
tzyx
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4.3. 

;41026
,342
,253
,1342

zyx
tyx
zyx

zyx

         4.4. 

.643
,2224

,532
,12

zyx
zyx

zyx
zyx

5.      
  n=10  p=0,5.

6.      
  m=24,3  =1,5.

7.     (   
)   (  .)   20 : 181, 169, 178, 171, 179,

172, 181, 179, 168, 174, 167, 169, 171, 179, 181, 181, 183, 172, 176.
8.     . 

 ,      .
9.        

 .   - .
10.      

    .
11.      . 

     25  35 .

  , ,    
    ,    . 

Microsoft Excel       
. ,       

( ),         
,    ,   .  

   ,    ,  
     ,     .

        . 

6.3.5.      MS Office Excel 2007
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 ,     –   

     ,   – 

    ,    – 
        

,   –     .  

   (   . .)     .

       . 
        

'       ,  
  ,      .

    ,   
.    (   ) 

 , ,  ,  , .

          
         

    .
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       '
    ,     

          
  .

        '
    ,   

  '    .

      
,       ,   

X  Y .
     /   

,  ,    X,     Y 
.
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        '  
    (  6.3.35).

       
.

  

   .

      , 
   .

    , ,  ,
       .

   Z

   X

   Y

. 6.3.35.        
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 6.3.7.    

  zyx
818

22

,     3;3x   2;2y

  0,5   .

 .    x    -3  3 
 0,5   .   x    2, 

 3    = 2+0,5    
ENTER.    A3,    

 ,     ,  ,
       2  

14.

   y    -2  2   0,5  
.   y    1,   1 

  = 1+0,5     ENTER.  
 1,      ,

    ,  ,   
    D1   J1.

   B2  zyx
818

22

   z

 = 2^2/18-B1^2/8.     
   $   ($A2)    (B$1).  , 

 B2    = $A2^2/18-B$1^2/8.  
 B2,       

        C2
  J2.      

  C2  J2.       
    ,    

B2  J14.
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  ,     B2
 J14.      ,   

       ,  ,  
 – ’   .

  '  '   ,  
 « » (      , 

    ).    
    ,  ' ,     

    ( ).    
'       ,    

  ,    ,  , 
 A2:A14,      ,  , 

  .     

 ,         , 

. 6.3.36.     
   – ’   
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       ,  ,
   .      

 ,           
(  6.3.35).

   ( )     Y.  
     1     . 

 '     ,    ’  
 ,       B1,  

   y   ,    
,          .

      ,    
    y.       

  (  6.3.38).

          
 .        .

. 6.3.38.    Y   

. 6.3.37.     (  X)
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   :

          
'   ,      

    …,  ..., 
...,  ’  …,   … .

1.     xy2    4;0x
   25,0 .

2.   xy 2
1     1,5;1,0x   

25,0 .

3.     149
22 yx   

5,3;5,3x    5,0 .

4.    422 yx     2;2x  
 25,0 .
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5.  ’  :

5.1. 
xy

yx
sin2

,422
   3;0x    2,0 ;

5.2.  
19

,3649
22

22

yx
yx

  3;0x    2,0 .

6.    :

1
494

222 zyx

   x  y: 2;2x    5,0    3;3y  
 1.
7.     :

1
494

222 zyx

   x  y: 3;3x    5,0   4;4y  
 1.
8.    :

0
494

222 zyx

   x  y: 2;2x    5,0   3;3y  
 1.
9.         

 .
10.        

.

 –  ,    MS Office
Excel 2007.  -      ,

     .     -
,   .      

Microsoft Office,        , 

6.3.6.  -   MS Office Excel 2007
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,        Excel. 
 '    ,     

  ,     
   , , 

,  ,  ,   – VBA,
 ’   .         
 .    ,  
 6.3.39,      

’  (      ’  ) 
   .

,      
   ,   -    

.         '
,    6.3.40,    

  Microsoft Office 2007     .

. 6.3.39. 
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   -    
'       -

  ’     
 -   .

 6.3.7.  ’   max22 21 xxF

.213
,5

,162
,183

1

2

21

21

x
x

xx
xx

.0,0 21 xx

 .      Excel. 
  A2:A5      

,  18, 16, 5  21.   C1  D1   
  x1  x2,  .     C2:C5 

   x1,    D2:D5 –   
x1    .     

.6.3.40.    -
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 ,   ,     
.   B2:B5  ,    

  . ,   B2   
=C2*$C$1+D2*$D$1,    , 

.   B3 '   = C3*$C$1+D3*$D$1; 
 B4 –  =C4*$C$1+D4*$D$1;   B5 – 

=C5*$C$1+D5*$D$1.   E1    
   ,  =2* 1+3*D1.  

     6.3.41.

         
 .     '    ,

   6.3.42.

.6.3.41.  

.6.3.42.  
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      E1  ,  
     ,    

6.3.43.       
    6.3.43,      

   F.      
 ,     ,  

$C$1:$D$1.        .
    '     ,

   6.3.44.
       
         

,       , 
 $B$2:$B$5,     6.3.44.     ,

 ,   <=,      .
        ,

      ,  
=$A$2:$A$5,     6.3.44.     

   ,        
' .        

   '   ,   
  x1  x2.   ,  ' ,

         
    $C$1:$D$1.     , 

,    >=.    
       .   

   '      . 

. 6.3.43.   
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 '      ' , 
  6.3.45.   E1    

  F = 24,    x1 = 6  (   
 1)   x2 = 4 (     D1). 

    '    
  ’      .

 6.3.8.      
   '        

 '
 

 
. .

0,9 1,2 1,8 2,2 2,6 2,9 3,3 3,8

 '  
. . 1,2 3,1 5,3 7,4 9,6 11,8 14,5 18,7

       
   ' .

 .      :
xaay 10 .      Excel.    

     A1:A8,    –    
B1:B8.          

.6.3.45.     -
 ’
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 .     '     ,
          

  (  6.3.46).

      '  
 ,    6.3.47.    
 Y        

 ,  $B$1:$B$8,     6.3.47.   
  X       
  ,  $A$1:$A$8,     6.3.47.  

        
         ,

 $C$1.         
   .     

    .    
      , 

    .   
      .

.6.3.46.
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     6.3.48.  
   ,  ,
   Y,  ,

 ,    . 
        .

 Y-        82,00a ,

   X1   –   17,01a . 
,      : xy 17,082,0 , 

     100 .   
  17 .     , ,

   98,0R ,    
 ,       

 ,       .

. 6.3.47.  
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1. ’  :

1.1. min2151618 4321 yyyyZ

,33
,232

321

421
yyy

yyy

.4,3,2,1,0 iyi

     

.6.3.48.  ,       
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1.2. max21 xxF

,63
,132

,2

21

21

21

xx
xx

xx

.0,0 21 xx

1.3. max3 21 xxF

,40
,50

,62
,1834

2

1

21

21

x
x

xx
xx

x1, x2 –  .

1.4. max32 21 xxF

,8
,3443
,6053

2

21

21

x
xx
xx

.0,0 21 xx

x1, x2  –  .

2.       200  . 
      .
2.1.       , . .

 (81, 77, 85, 79, 93, 100, 72, 90, 71, 89, 82, 111);   , . . 
(124, 131, 146, 130, 143, 159, 135, 152, 127, 154, 127, 162).

2.2.       , . .
 (74, 81, 90, 79, 89, 87, 77, 93, 70, 93, 87, 121);   , . . 

(122, 134, 136, 125, 120, 127, 125, 148, 122, 157, 144, 165).
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2.3.       , . .
 (77, 85, 79, 93, 89, 81, 79, 97, 73, 95, 84, 108);   , . . 

(123, 152, 140, 142, 157, 181, 133, 163, 134, 155, 132, 156).

1.  . .     Excel: . – .:
, 2003. – 240 .

2.  . . Microsoft Excel 2000:   . – .: 2000. – 36 .
3. ,     Excel:   ,  

 : .  . – .:   « », 2004. – 528 .
4.  . .,  . .,  . .,  . . Excel   

. – .: , 2004. – 295 .
5.  . . 1700   Microsoft Excel. – .: - , 2003. –
544 .
6.   ,   .    Microsoft
Excel, 6-  .: .  . – .:   « », 2004. – 1024 .
7.  . .    Microsoft Excel. – .:  
« », 2004. – 512 .
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 .  ,    
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    Microsoft Office Power
Point 2007,      .

       ,
 , ,  ,  ,  

      6  .
      

  ,    ,  
.

      , 
  ,    .

      , 
, ,    .

      
,     ,  
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6.4. Microsoft Office Power Point 20076.4. Microsoft Office Power Point 2007
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      ,
 - ,  ,     .

       ,  
   ' .

        
        Microsoft Office 2007.

     , 
, ,  ,   , -    

 5  .
       

      .

       
, , , ,  SmartArt   .

      
      ' .
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       '
WordArt, ,  ,  , ' ,   .

       
   .

        
   Word 2007.
      ,

     3  .
      

    .

       ,
 ,   .

         
 .

      
    3  .
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  .

      
 .

        
        , 

    ,      
     .

       

     ,
     .

      
,  .

       Power Point 2007
   ,    :
1)  
2)  
3)   .
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     6.4.1.

  6.4.1     .
         

  ( ) ,      
     .

       MS
Office Power Point 2007.  Power Point 2007   5

 -      
     .    –

      
  .    :

 ,  ,   Power Point 2007,
,  ,    . .

.6.4.1.   

6.4.1.   
Microsoft Office Power Point 2007
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«Office»    ,  ,   . 

   '     ,
   6.4.2.      

     –  ,   
       

     6.4.2.

      ,  
       . 

   ,      
     (     ).

 -     ,    
    ,  ,   ...,

    6.4.3.     '   
 ,        ,

     .    
          

.6.4.2.       
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   ,       MS Office Word
2007.

      ,    
          

.

 MS Office Power Point 2007     
  .      
          ,

 .   '      –
,    6.4.4.

. 6.4.3.    …
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    .   
          

    ,  .  
         

.     ,  , 
   (   ) – 
  .
         

     .
      

      Ctrl+N 
   «Office»      

  ,  .    
,  ' ,    .

      

     
  .    

    .      ,
   .    

.6.4.4.  

6.4.2.   
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     (   ) 
 .

  ,     
,   , , ,   .

       
.        ,
         

   ,    .
  '  WordArt     ’

WordArt,  ,     , 
   '  WordArt   .   '  '

WordArt    ,    . 
        

    ,    , 
   .    '  WordArt  MS Office Power

Point 2007 '     ,  
 .   '  WordArt  Power Point   

 '    MS Office Word 2007.   
 5  .     
.

1.       
     WordArt

2.       
    ,     '

WordArt   

3.    WordArt    
 '  WordArt   ,     
     '  WordArt
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4.      
 '  WordArt   ' ,   

 ' , ,     
 .

5.      '  WordArt

    , , , 
'  SmartArt      

    .    '
      MS Office Word 2007    

   .
        

     ,  ,
       .

 ,  ,     
     .

      
    .  

    ,      
  ,     

 .        
  ,    .  

        
 (  ,   , , 

,  ,   ).     
   ,  '  .  

     .    
 6.4.5,     –   6.4.6.
         
 ,   '  .      ,

 ,    , , . 
  ,  ,   

   : , , .    
      –   
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    .

      
         . 
   '      
,       .
1.    ,     

.
2.       

  , ,   .
3.        .
4.       

 .

  

         
 ,  ,     

   .      
'   ,  : , , .

.6.4.5.    
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 ,  ,   ,    
  .  ,  , 

   .  ,  , 
   .    

       , 
       .

    ,   
     ,  

 .

      
 F5      ,   

     . 
        

 ,      
    .

     
      ,

        . 
   '     ,

   6.4.6.
      

      :
1)   (   ) –   

     ;
2)   ( ) –  

    MS Office Power Point 2007;
3)  (   )  -    

 .
      

      :
1)       Esc;
2)     –    

;
3)   –     .

6.4.3.    
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1.     ’   
.

2.       
3.      
4.        

      
5.      
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  , ,    
     .

      '  
Access.

 Microsoft Office Access 2007 –     
  ,     ,   

         ,  
 '      .  ,  Microsoft

Office Access 2007      
.         '  

     :  « - -
» (          

6.5. Microsoft Office Access 20076.5. Microsoft Office Access 2007
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  , ,      
     );  « - - »

(          
           
 );  « - - » (    
          

       ).
 '  -    Microsoft Office Access

2007  , , , ,    ,  
.    '   .

  – ,      
.     ( )   ( ).  
     '  .

  – ,       
 ,   ,    .

  –   ,    
 « »      .

  –   ,    
      .

 Microsoft Office Access 2007     
         

 ,      
        VBA.

  Microsoft Office Access 2007   '
     Microsoft Office Access,  
 .6.5.1.       
     –    ,

         
.

         
  '        

   Microsoft Office,   –   .
     Microsoft Office Access 2007 

    .
       (

, ,    ),    ,
,      .
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,  SharePoint, , , , ,  

     , , , .
         

 ,          SharePoint.

       
,       .

        

   ,     
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. 6.5.1.    Microsoft Office Access 2007
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      Microsoft Office Access 2007
     ,  

'    ,    , 
,    ,  '  

' -   ,   
    ,    

 .
     

,     - ' :  ,
 ,   .   ( )  

   - ' .
- '     :

1)   (   , 2 );
2)  (   – , 40 );
3) , ' ,   _  (   – , 50

);
4)    (   – , 5 ).

 - '  :
 , ' ,

 
._

 

01
 

115-

02
  

120-

03 117-

04  125-

- '     :
1)  '     (   – , 50 );
2)  (   – , 1 );
3)   (   – , 10 );
4)   (   – , 10 );

6.5.1.    
  MS Office Access 2007
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5)  (   – , 15 );
6)   (   –  );
7)   (   –   );
8)   (   – , 50 );
9)   (   – , 50 );
10)   (   – , 15 ).

 - '  :
,

' , 

. .
.

01 15.02.195
6

. .

, .
, 25 ,

.13

0675431278

. .
.

04 18.01.196
0

. .

,, .
, 25 ,

.13

0501237819

. .
.

02 30.03.197
3

. . ,
.

,
15, .28

0934561879

. .-
. .

03 19.02.195
3

. .

, .

, 12, .5

0652341768

. .
.

04 23.09.197
9

. .

, .
,

29, .14

0504318923

- '     :
1) , ' ,    (   –  , 50

);
2)  ,      (   – ,
35 );
3)   (   – , 15 );
4)    (   );
5)  ,     (   – , 5

).
 - '  :
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 , 

 

 
, 

 , 12:50-
14:10

16.02.2009 307-

 ,
12:50-14:10

16.02.2009 304-

 -

,
14:20-15:40

17.02.2009 232-

 '   - ' . - '
  '   - '     

,  '  –   . - '   
'   - '     , ' , 

 ,  '  –    (  ,  
    ).  '     

   6.5.2.

1

1

 

 
 

 
 

 
 

 

 

  
  

 
 , 
  

 
  

 ,  
 

.6.5.2.  ’     
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       Microsoft Office Access
2007.       : 

   ,     
  .     ,

      .   
        

     '   .   
      ,    
,       .  

,      
,    .
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     .  
    Microsoft Office Access    
        Microsoft Office  

 .     ’   
,     ’      

         
(  6.5.3).

 ’    

   
  

.6.5.3.    
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6.5.4).           
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   Tab,       
    ,    Enter  

 ,  ,  .   
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, ,   ,  ,  , / ,
’  OLE, , ,  .

   .     
          

  ,   .   
   255 .       
        .
      ' .

,       . 
       

  .        . 
           

 .   ,  ' ,   
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.6.5.5.     



331

      
      

.  
     . 

       
     .    , 

,        
'      ,  
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          (
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 ,        .
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  '  «  »     .

       
 ,    '    

 .        « » 
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  .      
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 ' ,       

  . ,     
        

 '   – .   ENTER   
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  Excel.      
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Office Access 2007      
,          

 Northwind 2007,       
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, , .
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 ,      .
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,    , ,    

.
     

  .
      

       .
      

 ,    .
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  '       (
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 MS Office Access 2007    
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( ,    ),  -

,   - ,   
 - .

2.  « ».   :  
,  ,  ,  ,   , , 

    .
3.  «  ».   : 

, , .
4.  «   ».  

:  ,    ,  .
5.  « ».   : 

,   ,  ,  ,
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1.  . .,  . .,  . .,  . .  . Microsoft
Office 2007.   : Word, Excel, Access, PowerPoint, Publisher,
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.

2. Microsoft Access 2003.   / . ./ .  . – .: «  »,
2004. – 432 .
3.  .   Microsoft Access.   : . . /

.  . – .:  , 2001. – 384 .

 



347

    -       ,
   '  .

 ’   –   ’   
,      ’  

   -    .
  '      

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

      ,
  .  –  ,  

   10 2,  –     
,  –      , ,

  Internet.
      . 
       . 

 – ,    .
    '    

-, -  .
       , 

 , ,     , 
 .

'   '  ,  
  ( , ,   .).

  '     
(  ).  '   '  ' ,  

    .    '
 '  ( ),        

( ),     ,    
  ,    . , 

 VII. ’  
 

7.1.   ’  



348

     .    
,  '  ,      
.

      : LAN  WAN.
 LAN (Local Area Network) –  ,   

     .  «LAN» 
    ,     , 

   .     
 –    (10 )  ; 

 .
 WAN (Wide Area Network) –  ,   

 ,     ,    -
   .  WAN –    

(Frame Relay),    « »    '
.
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      OSI
(OPEN SYSTEM INTERCONNECTION)

   ,    . 
       ,  

     .
   ,    

  .
 ,       ,

       '   
.       ' ,  

 ,    
 ( . ISO - International Standards Organization).

ISO      
,       . 

      .
    (ISO)  

    ( . Open System Incorporation (OSI)). 
          

.
 1:  -    ;
 2:  -  ,   

;
 3:  - ,   ;
 4:  -    ;
 5:  -     ;
 6:   -   ;
 7:  -     .

 7.  
6.  
5.  

:
 

  
 . 4.  

3.  ,
  3

2.  , 
' :
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,

,
, 



353

      ,   
        .

        
  .    '      - 
   .

    , 
     , 

   .
      

   ,     
  .

         
 (   7   1)        (  

1   7).       
          ,  

   .
   ,  ,  ,  

,      ,   
       .

 1 – .     ,
,       '  

.  '        
  1-  .    

 V.24  (CCITT), EIA RS232  .21.  ISDN (
Integrated Services Digital Network)     

   .     
   (   ),  ,

    .
 2  - .     , 

 1-  ,   « »,  .  
      ,

  , ,   
.

 3  - .    '  
    . '  

  ,      
.       ,

  .  ,    
, -  .25  (     

 ).



354

 4 – .    
       , 

   .  , 
,   ,   

  ,     '    
  .
 5 – .    ,  

   ' .     
,      
 ,   ,     .

 ,       ,
     ,  ,

   '       
    .

 6 –  .   
   ;     
    .   

    ,   
         

.
 7 – .      

    .   
       

.
       

       (   
  : «0»  «1»).

 -     
 .       ,

  4-, 5-, 6-, 7-  8-  .
        ,

  :        16
, 5-   - 32 , 6-   - 64 , 7-  -

128   8-   - 256 -  .
     

   ' ,  ,  
.

      
  7-  ,     

   ,    .



355

      7-  
  .     

  8-  .
  , ,     

     .  
    .

     .
• .     

     .
• .     '  

 .
• .     

        (
      ).

• .    
  ,     

   .
•  .      

 , ,   .
•  .     

    ,  .
•   .     

    . , ,  
          

    ( , ),
  /   .

•  .     
  ,    

    .
•  . ,     

    '     ( , «
»  «  » ).

      ,
 ,  .    

  :

7.1.2.     



356

•    ;
•   ;
•        (

 -  ( );
•   .

      
, ,     

    ,   
    .   

       .
 .    '   

  ' ,   «  » (twisted pair). 
      10 / , 

,   .    
 1000     1 / .   

   .    
    ,   ,  

 ,     .  
          .

 .   
    '     (

).     1  10 / ,   
   50 / .   

         .
 .     

 ,    . 
        .

   50 .    
.       '   .

 ,      
        

.    ,
       .

 '      
' .

        .

  

 - 
-

 



357

 
 

 

 

 
   . 

,     , 
  ,     ,  

 ,  .
        

       (OSI),  
  ,     ,  
,    .   

     IEEE.      :
 ,       

   .
  IEEE.  IEEE 802.1  

,       
 ,  '     

  ,  .    
     :  —  

   —     .
 IEEE 802.2    

,          
    .    ,
  IEEE 802.3,       

    '  . ,  IEEE
802.3        

   .  IEEE 802.4  
   .    

       IEEE 802.5. 
 ,      25 .  

   ,   IEEE 802.6.
    , ,   

     .    
    '  . ,  



358

IEEE 802.11      
' ,    IEEE 802.12   

 '   “lOOVG-AnyLAN.
 1985    IEEE 802   

       
  ISO/DIS 8802/2.2 — ISO/DIS 8802/5.  , 

    ISO/DIS 8802/7    
   ,     

Cambridge Ring.
 .    

  '      
 '  .  ,   

      ' . ,
     

    .  
   '     

     .   , 
 '     .   

       
  .    

  '  ,   
       

 .
        

(ARPA Host-to-Host Protocol),    ARPA.  
      , 

,     ,   
 .   ARPA    
       , 

,       «  
»  TCP (   Transmission Control Protocol). 

TCP         
   . ,  
 .224    ,  
 .214   .

      
     ( , , )  '  

'   ( , 1, 2, 3, 4)  .  
      

 ' ,   . ,  



359

   ,   
 .

   . 
  ,       

,    .
     

    .     
     .

   : TCP/IP, IPX/SPX, OSI.     
 —   , —      

 ,  Ethernet,  
        .    

      .    
 ,    OSI   .

,     ,  , '  
 .   '   ,   OSI

'     ,     
 ,   .

 TCP/IP.  TCP/IP    
    20    '

  ARPAnet      
    .   

  TCP/IP,       
IP  TCP,   ,      

 UNIX.       
  TCP, IP    .  

   '  '   
 Internet,       .

 TCP/IP       
   :    —  Ethernet, Token

Ring, FDDI,   —     
   SLIP, ,    .25  ISDN.

  ,    ,   IP 
TCP.      OSI    

  . IP    
 ,  TCP    .
          

TCP/IP        .  



360

   ,     FTP,
   telnet,   SMTP,

     Internet,  
 WWW   .   TCP/IP   

     .
,    Internet '   10  '

  ,         
TCP/IP.

   Internet     
      —  TCP/IP, 

  Internet,    ,  
 .      '

  ,   TCP/IP.  
 TCP/IP      -    , 
 -     '  

       .
  TCP/IP  '   Internet   

  '  Internet     ,
   ,    , 

    Internet,    
TCP/IP.     Internet,     TCP/IP

  IP- .
  TCP/IP     

Internet,    ,      
,      ,  

 ' . ,   ,  
      ,   

 . ,      
,     .     

       
  ( ).        , 

   ,     
       

 .  IP  TCP/IP    .
   TCP/IP    , 

       
      . 

     TCP/IP   
 .



361

  TCP/IP    
 (    ) . 

        ' ,
   . ,  

TCP/IP  '        IP .
     TCP/IP  

    .    
        IP-

    DNS, DHCP   .   
      ,     

  ,        
   .

      
       (Internet)

  .        
    ,     

. ,     Ethernet  
 ,       

 , : 07:01: :47:54: 4.
   « »   ,

 IP- ,         
. IP-       (   

  255),     , 
10.18.57.10.      ,  

       —   
' .   '   

   ,  . 
       

.     , 
 ,  ,    .   

(DNS),   '   ,    ,
      IP- .   IP-

     ,    
  . IP-      

,     . IP-    
- ,   ,   ,  

  - .    
 ( )    ,  

Ethernet, Token Ring    .    
  ARP.    IP-  



362

 ,       
,   IP- .     

 ARP,   IP-  .     
    IP- .     

   .       
   ,    - ' , 

    .     
    IP- .   

    .     
  IP- ,        .
    ARP,    

    .
          Internet,

    —    
,     ,   

.

     .
      

(Network Operation System - NOS ) -    
 ,      . 

 '     
 '       

  : OS/2, Windows N , Windows 95. 
  ' -   ( l , D , IDAPI)

     .   
  NOS  '    

        
:   ,  ,  

  (directo /nam  service).
  NOS      

  .  -   '  (Bindery).
     NetWare 28   NetWare

v3.1 .        . 
   , ,     
 ( ,     ).   
,      .    

      .  
,    '     
  .      



363

     .  , 
 ,   ,       , 

      -    .
,   ,     

,      .
    LANServer  LANMahager -

  (Domain).      '  
.       '  (bindery), 

       ,   
     .    , 

   ,     ( ),
       ,    

,     .     
        
  ,  , , . ,

      .  
  '       
,      ,     .

  -     
(Directory Name Services - DNS)   .  

:  ,  , ,   
        .
,  DNS,    . , - ,

    ,  - ,  
   .     

     .  
  ,    ,   

 ,     ,    
   , ,    

  .

1.     .
2.         ?
3.        

  ?
4.     ?

      



364

5.         ?
6.     HTTP?
7.         

     ?
8.     FTP  ?
9.     ,   

  ?
10.     ?
11.   '  .

1.  . ’  . – . – , 2000. – 400 .
2.  ’    . – .:   BHV, 2006. – 256
.

3.  . .    ’  .
 . – : , 2008. – 137 .

4.  . .,  . . ’  . : . . –
: .     , 2006. – 526 .

 



365

       
,     '  .
 ,      

'  ,   60-   XX  
       .

      
    ( . internet protocol 

IP).        
  '   , , '  ,

     , –  ( .
Internet).

      
   .

1.   –  -  ,  
   ,   '

 .
2.   –    

   ,  ,   
       .

3.  ’  –  '      
'  -     -   

' .
4.    –    

       .
5.         

 ,       .
        
   .

1.  ,  ,     –
 –   ,        

   .
2.          

      '   
.

3.     ,  
   ,    , 

     ,   .

 VIII.  ’   Internet



366

    '  ,    
   (Windows, Unix, SunOS/Solaris  .), 

    (Ethernet, Token Ring, FDDI, ISDN,
, SDH   )       
   .

 '    .  
'       '   

       4-
 ,   IP-  (   ). 

        
 0  255,  , , 192.168.1.24.

 ,     
   , ' , ,   

,  2564   4-  . ,  -
   '  '    

   ,     
 .   ,    

     ,    
 ,      .   

      . 
     6-    
 IPv6    – IPv4.   
  2,8 1014 .    4-  

     .
,        

'   ,   
 '       ,

    ' ,    
  IP-  '      

,    IP- .
 '   IP-    —  IP-  

  ,      '
  .    —    

  IP- :    
  .

8.1.    



367

 '  '     '   '
 ,     ( ),     ,  

  .   '     
.

  ,       IP-
     DNS (domain name system)
  ,     

      ( )   
(.com),  (.edu),  (.gov),  (.org) , 

 ,      (.net).
 ,      : .us – , .eu –

 , .fr – , .de – , .jp – , .ua –
, .ru –          
   , ,  , 

.gov.ru, com.ua, .org.eu.
,       , 

  .  ,     ,
  .

        
     IP-   .

  ,     
      ' ,  DNS- .

DNS-      '   ,  
,    DNS-     ,   

.
 DNS    DNS.   

       DNS (
. authoritative — ,  ;   
  : , ),  

   .   DNS  
 .

  IP-  ' ,   ' ,
  DNS-   ,     IP-

,          
DNS-      .

       .
, '    IP-  '   '

ru.wikipedia.org.    DNS : «  IP-  
ru.wikipedia.org»? ,  DNS       

 ' ,      wikipedia.org.    



368

 :      — ,
198.41.0.4.    — «      

,   ,  204.74.112.1     org.»  
DNS     204.74.112.1,    «  

    ,   ,  207.142.131.234 
   wikipedia.org.» ,    

  DNS-     — IP- ,   
' - .

 –   .   
'   ,   , –  . 
       ,   
,       .

 ,     
       FTP (file transfer protocol).

    FTP  , 
    –  .  '

   FTP-        
,    .  ,   ,

         ' . 
     ' - .

–      
FTP        .  

     '   FTP.
,    '  –   

     ,   
 -    (  ,   

   ),     
   ,   '  

       .

 –  .    
      «  » ( . e-mail),

       .
      ( ) 

    .     
 '     '    , 

 «@». , user@example.com.
    FTP,    

   -  . 



369

-        
     .      

  ,  ,   
« »   «  »  ,   

 « ».
     

  ,  Microsoft Outlook 
sendmail.

      
  , « »   ,  

 .  ,    « »
           – ,

,    .
  «  »  

      . 
        

.

   .   
     1993     www –

World Wide Web  «  ».
  –   , 

    ,    
 HTTP.      

      . , 
 ,      .  

     -  ( . web) 
 «WWW».

   -   ,
   . -   ,   

   ’      HTTP 
 .         HTTP-

   ,     
       ' ,  .
 -        

HTTP- .
HTTP ( . HyperText Transfer Protocol — «  

») —       
  .  HTTP   « - »,

    ( ),  



370

'    ,   ( ),  
'    ,      

  .
   (     )  

       
    URL ( . Uniform

Resource Locator).
 URL-  :

1)   ,     ;
2)  '       DNS ,  '  (

 IP-    )    URL 
 - - ;

3)     ( - )   .
 URL   :

http://www.ccssu.crimea.ua/tnu/image/vid.jpg
 http: -     HTTP, www.ccssu.crimea.ua -

DNS- ’     www, tnu/image/ –    
vid.jpg.

   '     
.         

.   ,    
      HTML ( .

HyperText Markup Language),   .   
  .  HTML-  , 

,   ,  HTML-    
 

http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D0%BF
%D0%B5%D0%B4%D0%B8%D1%8F:%D0%A1%D1%81%D1%8B%D0%BB%
D0%BA%D0%B8_%D0%BD%D0%B0_%D0%B8%D1%81%D1%82%D0%BE
%D1%87%D0%BD%D0%B8%D0%BA%D0%B8.

 ,  HTML-    - - , 
  « - ».

 -   - .   -
 .   
      ( )

  ,     '   
 .
  ,   - - , 

 '     — - .
  - -  —  .



371

    -    Internet
Explorer  Microsoft.

  Microsoft Internet Explorer. 
Internet Explorer    - .  

  ,    - ,
     , 

.

. 8.1.1.    Internet Explorer

      .
       . 

  Windows.
      (Internet Explorer).

     '    Internet
Explorer ( .8.1.1).      .



372

  -   Windows,  , 
 ,      Web- .

   .    
 -   Internet Explorer.

     .   
 ,    ,     

.       
.  ,       ,

   8.1.1.

 8.1.1.  
, 

   -    
.
 (Stop) -   .

     
 ESC.

 (Refresh) -   
   .
 (Home) -    Web- ,

     .
 (Search) -     
  .
 (Favorites) -     ,

 .

       
,   .      

      Web- . 
-  ,     -  Web-   

.  ,    , 
    .     

   ,      .
      ,    

  Internet Explorer.    Internet Explorer
'      ,  '   
.          



373

    ,  , 
      .

     Internet Explorer.  ,
        ,

        Internet
Explorer.

       ,
 ,  '    Internet Explorer.   

   -     .  , 
    ,     .

        ( ),   
 '   ,     . 
  , '     . Web- ,

        , 
.

  .   -   
 ,      URL (  8.1.2),

, http://www.tnu.crimea.ua  http://rada.gov.ua,   
    Enter.

. 8.1.2.  

     ,  
,       , 

        .
    URL   , '

  ,      .  
  ,  Internet Explorer   

   .    web-    
  ,         

   .
   Web- .  

    ,     
,    ,     ,  
 ,   .    

   .    
         .



374

   Web- .    ,
 '      Internet Explorer, 

 .
  Web-     .  ,

       Web- , 
  ( .  .3).

    Web- . 
 ,       ,

  .  ,     
      ,    
  .       

,     '    . 
  web-      

   .
  ,  Web-   . ,

      ,  
.       -

 Web-    ,   
 ,   .

     . 
  web-      , 

    .   ,  
   web- ,   .

 web-    .  ,  
   ,   ,   . 

,   ,     
       .    
         

 .    -  ,  
 ,        
    .

   web-    . 
     ,     

     web- . 
 ,     .   

    :
        

 ;
    web-    ;
        .



375

   ,   , 
     .

  .   -   , 
     Internet Explorer. , 

   ,    .   
    ,   ,  

 -   , , www.google.com
 ,    ,  

 :
   ,     

 Internet Explorer;
        

 ;
       ;
      

.
 Web- .  ,   web-  

' ,    :
       ,  ,

 ' ,    ...;
  ,     ;
   '   (File Name)   ' .
   ,     ,

 ,    ,      (File
Type)  Web-  .     

  Web- .      Web-
,  - ,  HTML.    

 ,    web- ,    
 ,     .   

,     web- ,   . 
      ,    web-

,    .
 ,       

     .
 ,     web- . 

 web-   ,   
    ' .     ,

  web- ,  ,    ,
   ,    ,    

  .      ,   



376

 : ,   .  ,  
web-    ,        

' .
 ,   ,      

  ,      … 
 '  (web- ,    ),   

,    ,   
     ,     '

...

 
  .   web-  

,        
 (    ).

  web-    ,  Internet Explorer
        

 .
 ,        

(View)  Internet Explorer,    (Encoding) 
,        

(Auto Select).   ,   .
       

   ,   ,   
   ,     .   

(View)    (Encoding),   (More) 
  .

   web-  
  :  (Windows-1251) (Cyrillic (Windows-

1251))   (KOI8-R) (Cyrillic (KOI8-R)).
  .     , 

 ,     (View)   
 (Fonts)    .

 .     web-
      (

,   ).     :
   Internet Explorer    (Tools) 

  (Internet Options);
     (Advanced).
    (Multimedia)     

 :   (Show pictures),



377

  (Play animations),   (Play
sounds),   (Play videos).

     (Show pictures) 
  (Play videos) ,    

(  ),         
   (Show picture).     

      
 (Show pictures),    ,    (View)
  (Refresh).

       
.    Internet Explorer  

 web-    ,    ,  
   ' ,    web-   

 .       
  ,   :
  Internet Explorer    (Tools)  

 (Internet Options);
     (General)   

 (Settings);
     ,   

  ,   .
     web- .

 ,      (Tools),  
 (Internet Options)      (General). 
   (History)   ,  

     .    
  .   ,    , 

       .   (Clear
History)       .

     
.        (

    ),    —  
     .   

     :
  ;
 ;
 ;
 ;
 wiki- ;
   .



378

 ,     . , ,  
       , , 

 ,      . 
   ,      

.      
 .

.  ( . chat — ) —    
    ,    , 

   .    « » 
    .   

 ,  (  — )   . 
     ,  ,  

   .
     .

 HTTP-  - .      - ,
      ,  

  .      
.

 IRC    .
 -       ( ,

Vypress Chat Intranet Chat) .     .
    :

 all2all   (  IRC Yahoo! Chat AVACS
Live Chat);

 p2p   (  ICQ Jabber Skype Yahoo!
Messenger AOL Instant Messenger) —  ;

 b2b  —   ;
 b2c  —     
.

.  ( . blog,  «Web log» «   
 ») –  - ,    — , 
 ,   .   

   ,   
  (   ).   

   :  
    ,     
   (    -    ).

  -    ,  
,      ,  

.     .



379

  ,   .   
   .    
  ,  ( , ) 

 ( ).   —   .
      ( . .

« », ) .    
 ,      

,  , -   .
.  ( . Wikipedia) — 
    .

       
,    .    
 2001         

  .
  '       

 ,  -     
.       

 –       ,
      .

       , 
       ,     .

      ;    
     -  .

 —       . , 
  ,     .

      .    
          .

«  »  .  
( . virtus — , ; . realis — , ,  )
—      -   

 '        
: , ,   .

http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0
%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0
%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C -
cite_note-0   ,    

.
:  ,  , '

 .    :  ,
 .



380

     
'        

   .
'      

'   .    
  '   .    

,   ( ,  ,  
  . .),       

  ,     , , ,
 -     .

  HTML. HTML (HyperText Markup Language) - 
  .  HTML  ,  

      .
  HTML   

 ( , ),   (Word),  
HTML   HTML- .   HTML  

 .      
  HTML ,      
  .html  .htm    web .

 HTML .  -   
.     ,    .

     .     
  <html></html>.      -  HTML
.        
  "/",        
. ,   <Font size="4"></font>,  size="4"

  .     <hr> -   
HTML   ,      .

'    HTML. -  HTML  
   <html></html>, <head></head>,  <body></body>,

<title></title>.     HTML 
 

<html>
<head>

8.2.  WEB 



381

<title>   </title>
</head>
<body>
   
</body>
</html>

  <head></head>    HTML
 (         

 ),     
<head></head>      . 

        .
 HTML .    HTML 

 <h1></h1>, <h2></h2> .., <h6></h6>.    6 
.   -   «
»    <h1>HTML -  </h1>, 

  ,    .txt  .html  
  .

   HTML.   HTML    
<P></P>.  ,  <p> -  ?</p><p> - 

.</p>   :
-  ?
-  .

   HTML.   ,  
  HTML   <b></b>, <i></i>, <u></u>, 
,  <b> </b> <i> </i> <u> </u>

<u><i><b>   </b></i></u> 
     

   HTML.   
 HTML    <UL><LI>  1<LI>  2<LI>

3</UL>,    
  1
  2
  3

   HTML.   
  <OL><LI>  1<LI>  2<LI>  3</OL>,

1.  1
2.  2
3.  3



382

   HTML
  

<ul>
<li>  1
<Ul><li>  1<li>  2</ul>
<li>  2
<Ul><li>  1<li>  2</ul>
</ul>

   HTML   :
  1
o  1
o  2
  2
o  1
o  2

    . C   
    :

&lt; -   (<)
&gt; -   (>)
&amp; - (&)
&quot; -  (")

,   &lt; &quot;  HTML&quot; &gt; 
<"  HTML" >

    HTML . 
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.      ,  
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 '   .    
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   ,      
 ,     

 .      : - ,
   ; - ,  

.
   '    

  (   ).   ,  
       

. ,       
     (direct-mail).

         
.
      . 

         
     .

 '     
 ,     

     ,  . , 
      '  ,  
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 :  , « »  

,      
 ,     , 

  -    , '
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     ,   
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,   ,     . 
      

 ,    ,  « »
      .

    , 
,   ,   
, .

  '    –
  ,     ,

     .   
      –  

      , 
  .

'     
 ,        

       
  -   -

 .

     
 (ERP- ) – -  ,   

 -     ,
  ,     

  .
    ,  , -

 ,      
  ,  .

 ERP-     
,   :

-   ;
-     ,  

 . . .
  – ,     

        .
        

:

9.2.    
(ERP- )
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- ;
- .

      
    .
   :

-  ,      ,
 ,    ,  ' ,    

;
-    ;
-   ;
-    ;
-    .

, ,   ,  ,
     .

,      :
-     (      , 

);
-    ;
-       

 (    ,     
   ,   -  );

-         ,
   ,     ' ;
-    (     

,       );
-    ,    ;
-      

.
    (     

«ERP»)    .    
      

   (American Production and Inventory Control Society,
APICS).        APICS, 

        .  
       ERP- .

   APICS,  «ERP- » (Enterprise
Resource Planning —   )   

 .
- ,  —      

  ,     ,
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,        .
-  (    ),  — 

      , 
   , ,    
     ,   

.
 ,  ERP     

,     ,   
   .

    (MRP).  60-   XX 
   MRP (Material Requirements Planning — 

  ),      
 . MRP      ,

          
      .  ,

  MRP     
        

,          ' .
  MRP   ,     

 ,    
. ,  ,      

  . ,     ,
 MRP      ’

    .
   (MRP II).  MRP II

(Manufacturing Resource Planning —   ) 
   ERP- .    

  ,    
,     ,   

  . MRP II    
MRP.

   MRP,     
, MRP II   ,   

     .   
 CRP (Capacity Requirements Planning —  

).  , MRP II     MRP 
 CRP,   , ,  

.
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  (APS).  APS (Advanced
Planning and Scheduling —  ) '    90-

            
.     :   

   .
   APS    MRP II. 

   ,    APS   
   ,  ,    

.      , 
         

    .    APS —
 ,      , 

 .
  ERP-     ,

         , 
  .   ERP-     

,    . ,    ,   
      ERP.  

 :
     . 

    ,    
 ,     (  );

        . 
        ;

    .   '  
   ( , , ),

    ,    ,
   . .;

     . 
  ,   

,        . .;
   .   

       .
    (   

 )   ,     ;
  .       ,

 ,     ;
   .   

  ,    .
 ERP-  –   ,  , 
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   –   ( ,

, )    ( ), 
   (  , , 

),   ,    .
 ,  '   ERP- :  

  ,      ,  
    -  , 

-  ,     -
   .

     ERP.
   .     

,        
 .         

,   - .     ,   
     . ERP   
,  ,      .

   .   - 
(   ,     )  

      ,    
'  .      

  ,     
.

   .     
          

 ,     . ERP  
.

  ,     
ERP.

 «  ».  :    
     ERP- .     

  ,  «  »    
    .

       
,   ,     

.       ,   
,    .     '

,     .    ERP
    ,   ,   
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.    ,   
 ,    .
  « ».      

 ,     
.  ERP-     ,

   ( ,  )  
.

    .  
  « » ERP:     .  '

      , ,  
         .
 ,      

« »     , 
    .    

   ,   « »   
,      .

  « ».     
   ,  , , 
  ERP- .     

,      ERP.
   -   ,

  .    , 
 ERP   ,    .

      ,
       -  .

ERP-  –     
   .  

  MRP II-  (Manufacture Resources Planning -
  ).   MRP II-  

  ,    , 
    .   ,

     .  
 ,        

      . ,
   ,   ERP- .   ERP- 

MRPII-     :   ,  
 /  (Enterprise Resources Planning), 

 –    (Manufacture Resources Planning).
     (MRP II  ERP) 

,  .
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 ERP-    MRPII-  
  .

1.   MRPII/ERP    
.  , :

o   '     ,   
    , 

     ;
o       , 

       , 
   ;

o         
 ,      

  ;
o          , 

 ,    ,    
  .

 , MRP II / ERP-    
  ,      

      .   
   ,  

        
,   ' .

2.  MRP II / ERP-    
    -    

.
       

      .   
   ,  :

o   ,     ,  
         ;

o   ,   
      ,    

,   ,      
;

o       , 
  ;
o    ,     ,

   - ;
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o       ,
    ,  
   ;

o        
    ;

o       
  .

  MRP II / ERP-    
     . 

,       
 (   ),      

.
 ,   MRP II / ERP-

 -      , 
       

      .
3.  MRP II / ERP-    

 . MRP II / ERP-    
,        .  

   ,   .
 ,       MRP II-

 (« », «1 », « », « »),   
      . 

 ,  ,     : 
 , ,  ,   

    .
4.      , 

     .   
  ,     : 

       
   .      

  B2C ( ,  Web-   - ), 
   B2B ( ,      

    - e-marketplaces).
   ERP-    

  .
 ,   

  .    
   ERP-    

 ,      -
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 ( ),       
  .      ,  

  ,    ,     . 
        

       
    -     

.

 1.  ,   
 

ISO
09126:1991. .

  .   
   .

DOD-STD-2168.      .
ISO 09000-3:1991.       

. .3:     ISO 09001 
,    

.
ISO 12207:1995.     .
DOD-SND 2167
A:1988.

     
.

ISO 09646-1-
6:1991. .BOC.

     .

ANSI/IEEE 829-
1983.

   .

ANSI/IEEE 1008-
1986.

     .

ANSI/IEEE 1012-
1986

   (verification)  
 (validation)  .

     :
    ;
       

 ,   ;
           

  ;
       

     .
   ERP-   

      , , 
   ,      
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 , , ,    ERP- , 
        .

     
   .

    –  
    ERP- .

        
  ,     
.    ,  

 (  ,   
 )    

.
     :

     ,   
(  );

   ;
  ;
    .

     
 .    (  )

    .   
(  ,  )   

.

    .
     

   :
  

=z .  – Z
 Z .  –    , ..;

Z  –     , ..
Z . = *12(1+K1+K2)

  –    (   ), ..;
K1- ,       ( 1=0.45);
K2- ,      ( 2=0.4-0.7)
Z = *

  -      , ./ ;
 –     , 
 =(  + . . +Z .  +Z  +Z ) /F .,
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  -        ;
. . –       

,      , ..;
Z .  –   , ..;
Z  –    , ..;
Z  –    ( , ), ..;
F  –     , 

. . =( .  + . . .)*0.25  + ( 1 . * )*0.07
 .   -  ;

. . . –   , .;
1 .  –     ,  

 , .;
 – ,     , 2.

(Z .  +Z  +Z )=0.03 ( .  + . .  )
F = F *(1-I/100%)

 F -      , ;
I –      '    

 (I=10- 15%).
    :

. =( .  + . . .)+ . . . + ( . )*0.3
 .   -  , ..;

. . .-   , ..;

. . .-   , ..;

.  –   , ..
     :

= - * . .,
  –  , .;

 –      
 ( =0.32);
. . –  , .

      :
= . ./

     :
= / . .

   ,   
(  ,    

)     .
    ,    , 

       ERP- .
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      .

     
      

 ERP-       
 .

1.    '   ?
2. ,      ,  

 .
3.   -  ,   

       ?
4.   '    

 ?
5.     '  

.
6.    .
7.    ?
8.    ?
9.  ,  '   ERP- .
10.       .
11.       .
12.     MRP II / ERP- ?
13.      

?

1.  . .,  . .,  . .,  . .,  .
.,  . .   :   

     . – .: , 2003. –
788 .
2.  . .    ’    : .

. – : - , 2001. – 354 .
3.       /  .  . . – .:

, 2002. – 542 .
4.  . .,  . .,  . .  

  : . . – :    , 2004. –
328 .

     

 



405

       
       

 ( )      .  ,
 '  5     

     –  ,  
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 '       , 
     .  

'        
.  '      ,

        
  . ,  

      '
.  ,     

    1956 .

 '       
,     ,     

   .     . 
 -   ,   ,  .  

 ,    ,   
  .     

 .         
   .

       .
    .

   (  E. Charniak  D. McDermot, 1985 .) –
     

 .

 X.   ’  

10.1.1.    
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   (  . . , 1986 .) – 
      ,   

   .
   (  R.J. Schalkoff, 1990 .) – 

,        
  .

 ,   –   ,   
'   

       
  ,      .  

 ,    .    
      .

      :
1)   ,    

          ;
2) -  ,  ’     ;
3)  ,        

’      .
       

 :  ,    
  '   .   

   ,     
  .      

 .
      ,
     ’  .  

   .     
   .
1.  .  –   ,  

   .      -
 .     ,   ,
     ’   . 

       .
 –    ' ,     

'    ' .
        

   .
2. .       .

        ,
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.     ,    
   .      

,    .
3.  .  ,    

,   .
 ,       

  ,     .
      

.
    '  , 

'   '        
,  '       

 ’   .    
       ,  , .

       10.1.1.
    ,     

 .   –      , 
        (

    ).  
        

 .       
 ,    ,    

        .   
  ,    ,    

      .
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        . 10.1.1.    

        . :
«  –  ,    ' , 

    ,  '   
   ».

:
- 

;
-   
  ,
  ,

 

:
,

,
 

10.1.2.   
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    -   
 .    ,   

  '   ' ,   '    .
       , 

 ' ,   ,   '  .
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     '   ,    
 ' .      « »

   10.1.2. '   . , '  «
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    :  
.

     
      '   .

       
 '   ,     « »    .

      ' : ,
, .

 –       '  
.       

(   ). ,  « » 
  ; « » -   , 

,  ; « » –  , , ,
      .

    ,  
 .      

  – , , ,    – ,
, .

 –  ,       .
        .

       
     :  

  ,   –  .
    –    (   ),

         
.         



411

 (   )   .    
         . 

      ,  ,   
         ,  

 .
    -   ( ,

).     ' ,  ,  
'  -  . '    , 

  .       ,
      (   ) 

 .     ,    
. ,    ,   
.       ,    

  .     , 
   ,   ,    ,   

' .     ,   
.       '  , 

    '     ' .
 –      

.   ,   ' , ,
  .    ,  

 ,       ( ).
     . ,

    « »,   
       

      .  ,  – 
-  ,    '  

 ,       .



412

       , 
       

.
       .

    «  ,  ... ?». , 
  .
1)   ,    ;
2)    ,  ;
3)  ,    .

      «  ,  
?»,  ,     . 

  -  ,     

.10.1.2.   

10.1.3.   
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     .  
   (  )    

 .   ,     
,    -  1.    (  

)       .  
 ,        

(   ).   ,     
    .     ,  

   .      
 ,      

.    ,    
 ,    (  ) 

.
      

  .     
    .     

MYCIN,     ( )  
  ,  500  .   
       .  
       .   ,

          
   .    ,   

   .   ,  
       , 

   - .   ,  ,  
   «     ?»,   

«    ».     
 : «     ,   , 

 ,    ,     ,  
».

1.    ?
2.       ?
3.    ?
4.        ?
5.     ?
6.   ?
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7.     ?
8.     ?
9.        ?
10.     ?
11.      ?
12.   .      .
13.      ,  

     .
14.   10.1.2,    “ ”.
15.     ' .

1.  . .    .   
   . – .: . , 1975. – 256 .

2.  . .   : .   . –
.: -   . . . , 2001. – 352 .

3.  . .     : .
 / . ., 2005. 208 .

4.  .- .   : .  . .: , 1991.
5.  . .,  . .     . — .:

-  . - , 1985, 120 c.
6.  . .  .      

. .: , 1987, 288 .
7.  .,  .,  .  , 

: .  . . . . – .:   – , 2006. –
452 .
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Maple,       

    LATEX,   
-     ,   
    

     , ,
,       
 ,   Maple, MathCad, Matematica, MatLab,

Statistica, MUPAD, Eureka, Derive  . .     
  ’   ?    

  ,   
        

  .
Maple –    ,   

.       5  9.01,  
 ,  ,      .

  Maple  ’   
  ,      .

       , 
 (  ' ,      

 ),     ( ),   
  ,      ,

,      ,   
 .

 XI.   

11.1.   Maple
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 -   Maple  :
> ’ _  ( 1, 2,...);

     “;”
     ,  

:

      
:

.11.1.1.    Maple 9.01
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 .     f   x=a
    Maple:

> limit(f, x=a);
> limit(f, x=a, dir);

 f – , x – '   ( , x=Pi/2 ( 2x ), x=-infinity
( x )), dir – ,       (left – , right –

, real –    , complex –   ).
 Limit(f, x=a); Limit(f, x=a, dir); -    

Maple,       .   11.1.2 
  .

11.1.1.     
  Maple

.11.1.2.   Maple
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 .     Maple 
  :

> diff(f( nxx ,,1 ), nxx ,,1 ) -    
f( nxx ,,1 )   nxx ,,1 ;

 $      . 
         

 .
> Diff(f( nxx ,,1 ), nxx ,,1 ) –     

  .
      11.1.3.

.11.1.3.     Maple
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 .     
  Maple   :

 f –  , x –  ,  –  
, b –   .

> int(f,x) –    (Int(f,x) –  )
> int(f, x=a..b) –         b
(Int(f, x=a..b) –  ).     

 11.1.4.

.11.1.4.      Maple
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  .    
  ( ) plot,    

:
> plot(f,h,v);

> plot(f,h,v,o);
 f –   , h –       

, v –         
,  – ,     , ,  

 .
     

( ) plot3d,     :
> plot3d(f, x=a..b, y=c..d, p);

> plot3d([f,g,h], x=a..b, y=c..d, p);
 f, g, h – , , b, , d –   , p – .

      11.1.5.

.11.1.5.     Maple
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        '  , 
      ,   

,   .     :
> with ( ’ _ )

       .
1.  linalg –   .   Maple

        ,

    1.  (  
74
23

)  

  ,    matrix 
      

( , matrix([[-3,2], [4,7]]))   array  
          
     ( , array(1..2,1..2,[[-

3,2],  [4,7]])).   Maple    
     entermatrix (  ,
 ).

   linalg:
addcol –      ;
addrow –      ;
add(A,B,c,d) –  c*A+d*B,  A,B – , ,d – ;
adj(A) –    A ;
angle –    ;
augment – '        ;
band –   ;
basis –     ;
BlockDiagonal –  -  ;
charpoly(A,lambda) –     A

  lambda;
col(A,i) –  i-    A;
coldim(A) –     A;
crossprod(U,V) –     U  V;
curl –   ;
delcols(A,i..j) –    A  i-   j- ;
delrows(A,i..j) –    A i-   j- ;
diag –  -  ;
dotprod(U,V) –     U  V;
eigenvals –    ;

11.1.2.  
  Maple
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eigenvects –    ;
equal – ,     ;
exponential –   ;
fibonacci –  .

  
inverse (  ) –   ;
transpose ( ) –  ;
det (  ) –   ;

       11.1.7.

matadd (  1,  2) –    ;
multiply (  1,  2) –  ;

       11.1.6.

 A   B  -   , 
-         

.11.1.6.    
  linalg  Maple
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> evalm(A+B);
-   
> evalm(A-B);
-  
> evalm(A&*B);
-  
> evalm(A/B);

hermite(A) –     A;
innerprod –   ;

.11.1.7.   
  linalg  Maple
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jordan(A) –   A   ;
Ludecomp –  LU- ;
minor(A,i,j) –    A     i  j;
norm(A) –   A   A;
rank(A) –    A;
row(A,i) –  i-    A;
rowdim(A) –     A;
singval –    ;
singularvals –    ;
subvector –     ;
swapcol –     ;
swaprow –     ;
trace(A) –    A;
vectdim(A) –    A;
vector(n,list) –    n  ,  list –   

      ( , vector(3 [-
17,2,15])).

   
leastsqrs –      ;
linsolve –    ;
solve ( , ) –    
solve (  , ) –    

subs ( , ) –    

2.  simplex –   .  
     (  11.1.8):

max32 21 xxF

.213
,5

,162
,183

1

2

21

21

x
x

xx
xx

.0,0 21 xx
     

  maximize,     –
 minimize.     –   ,

 –  .
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    simplex.
NONNEGATIVE –  ,    ’  
;
basis –       

;
convexhull –      ;
cterm –       ;
define_zero –   ,   

;
display –        ;
dual –  '  ;
equality –    convert,    ;
maximize –   ;
minimize –   ;
standardize –       

 .

3.  stats –       
  .   

 :
anova –   ;
describe –   ;
fit –   ;
random –    ;
statevalf –    .

.11.1.8. ’   
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4.  finance –      
  .    ,
       ' :

annuity –      ;
cashflows –   ,     ;
growingannuity –      ;
growingperpatuity –      

;
levelcoupon –    ;
perpetuitu –      ;
yieldtomaturity –        

.

   ( )   
      

   , , ,  
      .
 ,       
   ,      

    ,  '   
.        

      
LATEX.   .     LATEX

    -   
 ,       

.
        

     LATEX 
Windows,   WinEdt,      ,

  . .     .   
  -  TeX-   ,   

  Equation Editor  Word’ .   
       <TeXify>  

   ,      
    DVI- .

11.2.     
    LATEX
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. 11.1.9.     WinEdt 5.3

       
:

1.         
,    File| New,   

 Ctrl+N;
2.   ,    

,    File| Save as...,   
 Ctrl+S,    '  ,  , ,

Diplom.tex
      .

    ,   ( )
,   Windows,    

   
 

  
 

 <TeXify>  ,  
  

  – 
   

  (  
  , 
    
    )
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  \usepackage{},    
LATEX’a. '  ,  ,    .

        WinEdt
  (   %   ):

 \documentclass[12pt]{article}    %     article 
                                                       %    12 
\usepackage[cp1251]{inputenc}  %    Windows

\usepackage[russian]{babel}      %    
                                                      %     

    :
\usepackage[dvips]{graphicx}
\DeclareGraphicsRule{.wmf}bmp}
\DeclareGraphicsRule{.emf}bmp}   

     :
\usepackage[T2A]{fontenc}
\usepackage{amsfonts,amsmath,amsxtra,amsthm,amssymb,latexsym
mathrsfs,srcltx,dsfont}        %   
\usepackage{eufrak, euscript, eucal} %  
                                                                  

, 

$\mathrm{ABCDEF}$

$\mathit{ABCDEF}$

$\mathnormal{ABCDEF}$

$\mathcal{ABCDEF}$ eucal

$\mathfrak{ABCDEF}$ eufrak

$\mathbb{ABCDEF}$
amsfonts 

amssymb

\usepackage{moreverb}
\usepackage[noend]{algorithmic}
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\usepackage{multicol}

  ,   
\textheight=24cm                     %   
\textwidth=16cm                      %   
\oddsidemargin=0mm              %     
                                                      
\topmargin=-1cm                     %   
\parindent=24pt                        %    
\footnotesep=3ex
\flushbottom
\tolerance=3000
\binoppenalty=10000
\relpenalty=10000                   %     
                                                     
\mathsurround=1pt                  %    
                                                      
                                                     1    
\frenchspacing                  %     
                                           
                                         (    )

       
\begin{document} \end{document},   

.

  3 :   ,
,    ,     , 

       .   
    $...$,   

   .     
     $$...$$,    –

 \begin{equation}...\end{equation}.

11.2.1.      
  LATEX
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   \begin{equation}...\end{equation} 
      \label{ '  }. 

         
\ref{ '  , '    \label}.

   -   (
   )    \eqno

(   )   \leqno (   ).

 :

       ,  
 .        

 \mbox{}  \textrm{},      , 
     \quad (« »

)  \qquad (« » ).  ,   
     (  \, 

  « » ;  \: – « »
;  \; - « » ;  \!  
   « »  « » ).

  ,    
  WinEdt (  Math).  

$$
K_{U,D}(f)=\max_{x \in D} K_{U}(f|x)  \eqno (*)
$$

(*))|(max, xfKfK U
Dx

DU

$$
K_{U,D}(f)=\max_{x \in D} K_{U}(f|x)  \leqno (*)
$$

)|(max(*) , xfKfK U
Dx

DU

$$
|x_n-a|<\varepsilon \quad \mbox{  } n>N(\varepsilon)
$$
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:

1 2 3 4

2      
(     )

x$\hat{x}
$

x̂ $\vec{x}$

x

$\bar{x}$ x $\ddot{x}$ x

x~ $\dot{x}$$\tilde{x}$

   ( ,,,,,  , )1

b

a

dxxy

dxxy$\int y(x)dx$

$$\int_a^b y(x)dx$$

n

i
i xu

1

       ,
 ,   . . (    

).
3
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       .
 ,   « »  \displaystyle:

$$

\frac{x}displaystyle x^{2}+\frac{2}displaystyle

x^{2}+\frac{4}displaystyle x^{2}+\frac{8}\displaystyle

x^{2}

$$

$\sqrt{x}$ x

$\sqrt[n+1]{x}$ 1n x

$\widetilde{AB}$

$\overbrace{a+a+ \ldots

$\overrightarrow{AB}$

$\underbrace{a+a+ \dots +
}$



433

     Math.  

    $\underbrace{a+a+ \dots + a}$,     ,
        $,  

   n.    $\underbrace{a+a+
\dots + a}_{n}$,    

    
k
nA     n   k

  $A$ ,     A,   

,        k , :
$A^{k}$.       $,  

        n .  
 $A^{k}_{n}$.

 ,       
   ,    ,   

     «  » (  «
»   {}).  :

      . .4

$x^{n}$ nx
$x_{n}$

nx

$\mathbb{N}$
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 Greek  . ,     – 

    $...$. ,   
      $\alpha$ 

   ,      $  $.

      
   Symbols  ,  

        $  $.

      Symbols:

$\forall$

$R_j{}^{i}{}_{\ell k}$

$\infty$

$\exists$

$\emptyset$
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   :

     
Functions(x)...  .

     :

$\varnothing$

$$\lim_{n \rightarrow \infty} x_n$$

$\lim_{n \rightarrow \infty} x_n$

$$\lim_{n \rightarrow \infty} \frac{1^p+2^p+\dots+n^p}{n^{p+1}}$$

$$\overline{\lim_{n \rightarrow \infty}}(x_n+y_n)=
\overline{\lim_{n \rightarrow \infty}}x_n+
\overline{\lim {n \rightarrow \infty}}y n$$

$$\lim_{n \rightarrow \infty} \int_0^1 f_n(x)dx$$
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,    \int   \limits,    –
  .

   \limits       
   . 

,    
1n

na     

  ,  .0lim nn
na

        
    Functions(x)...,    
   :

$\tg x$ xtg

$\ctg x$ xctg

$\arctg x$ xarctg

$\arcctg x$ xarcctg

$\sh x$ xsh

$$\lim_{n \rightarrow \infty} \int \limits_0^1 f_n(x)dx$$

,    $\sum\limits_{n=1}^{\infty} a_{n}$ 
     , 

$\lim\limits {n \rightarrow \infty} na {n}=0$.
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$\th x$ xth

$\cth x$ xcth

$\mathop{text{Im} z$ zIm

$\mathop{text{Re} z$ zRe

       <>=...
 :

,

        
  \begin{split} \end{split}.

\begin{equation*}
\begin{split}
(1+x)^m=1+mx+\frac{m(m-1)}2!}x^2+\ldots \
\ldots +\frac{m(m-1)\ldots(m-n+1)}n!} x^n+\ldots \, (-1<x<1)
\end{split}
\end{equation*}

$\pi \approx 3,14$
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)11(
!

)1()1(
!2

)1(11 2

xx
n

nmmm

xmmmxx

n

m

      , 
       (\,),   

 ,     «*» - \begin{equation*}
\end{equation*}.

     .  \left
       \right 

      
  :

          
\Bigg, \bigg, \Big, \big:

$$
\Bigg\{ \bigg\{ \Big\{  \big\{         \big\} \Big\} \bigg\} \Bigg\}
$$

$$
f(x)=x\cdot \left(2+\sin \frac{1}{x}\right)
$$
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   \left.      \right  
     (     
    \left.):

       
 (\)  \left,      

     \right. ( .  «   ,
  .»).

    Insert    
 Lists.

       
   Insert | Lists | Enumerate ( '    
  ):

\begin{enumerate}
    \item *
    \item *
    \item *
    \item *
\end{enumerate}

11.2.2.     
   LATEX

$$
\int \limits_{a}^{b}\frac{1}{2} (1+x)^{-3/2} dx=
\left. -\frac{1}{\sqrt{1+x}} \right |_{a}^{b}
$$
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  «*»  ,  
:

       
   Insert | Lists | Itemize ( '    
  ):

\begin{itemize}
    \item *
    \item *
    \item *
    \item *
\end{itemize}

  «*»  ,  
:

       
      Insert | Lists | Description

( '       ):
\begin{description}
    \item[*]*
    \item[*]*
    \item[*]*
    \item[*]*

\begin{enumerate}
    \item $x+y=y+x$
    \item $(x+y)+z=x+(y+z)$
    \item $x+e=e+x=x$
    \item $x+(-x)=e$
\end{enumerate}

\begin{itemize}
    \item $x+y=y+x$
    \item $(x+y)+z=x+(y+z)$
    \item $x+e=e+x=x$
    \item $x+(-x)=e$
\end{itemize}
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\end{description}
       

    «*»  :

 description    
     . ,  

enumerate   itemize      
'   [ ]  \item.

      \begin{tabular}
\end{tabular}, ,    

 .     
    WinEdt    

Insert,      Tabular ( mn ). '   
     :

11.2.3.     LATEX

\begin{description}
    \item[1)] $x+y=y+x$
    \item[2)] $(x+y)+z=x+(y+z)$
    \item[3)] $x+e=e+x=x$
    \item[4)] $x+(-x)=e$
\end{description}

\begin{itemize}
    \item[-] $x+y=y+x$
    \item[-] $(x+y)+z=x+(y+z)$
    \item[-] $x+e=e+x=x$
    \item[-] $x+(-x)=e$
\end{itemize}
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          <OK>
   :

 \begin{tabular}|c|c|c|c|c|}
  \hline
  % after \: \hline or \cline{col1-col2} \cline{col3-col4} ...
  * & * & * & * & * \
  \hline
  * & * & * & * & * \
  \hline
\end{tabular}

  «*» , :
\begin{tabular}|c|c|c|c|c|}
  \hline
  $x$ & -2 & 0 & 4 & 5 \
  \hline
  $y$ & 5 & 1 & -3 & 1 \
  \hline
\end{tabular}

 ( , ) -  \begin{tabular}
       . , 

\begin{tabular}{|c|c|c|c|c|}    
   ;     

  l  \begin{tabular}{|l|l|l|l|l|};  –  r,
     \begin{tabular}{|r|r|r|r|r|}.
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    «|»     
  .   ,   

  :
\begin{tabular}{ccccc}
  \hline
  $x$ & -2 & 0 & 4 & 5 \
  \hline
  $y$ & 5 & 1 & -3 & 1 \
  \hline
\end{tabular}

      
 \hline.       

  :
\begin{tabular}ccccc}
  $x$ & -2 & 0 & 4 & 5 \
  $y$ & 5 & 1 & -3 & 1 \
\end{tabular}

   \multicolumn  '  
     .

  \begin{tabular}{|c|c|c|c|c|}
  \hline
  $x$ & \multicolumn{3}|c|}-2  0  4}
   & 5 \
  \hline
  $y$ & 5 & 1 & -3 & 1 \
  \hline
\end{tabular}
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    , 
  Insert    WinEdt.
       

 Insert  ,      Lists  Cases.
      ,    , 

,     :
$$
\left\%
\begin{array}{ll}
    *, & \hbox{*;}\
    *, & \hbox{*.}\
\end{array}%
\right.
$$

  «*»  ,   
      :

$$
\left\%
\begin{array}{ll}
     & \hbox{  $\pi<x<0$;} \
    bx & \hbox{  $0<x<\pi$.} \
\end{array}%
\right.
$$

      .  
  l,   \begin{array}   .  

11.2.4.  , 
     LATEX
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,    ,    r
(    )   (   ).
$$f(x)=
\left\%
\begin{array}{rr}
    x & \hbox{  $0\leq x \leq 1$;} \
    1 & \hbox{  $1<x<2$;} \
    3-  & \hbox{  $2\leq x \leq 3$.} \
\end{array}%
\right.
$$

      
  \leq   \leqslant.

$$f(x)=
\left\%
\begin{array}{rr}
    x & \hbox{  $0\leqslant x \leqslant 1$;} \
    1 & \hbox{  $1<x<2$;} \
    3-  & \hbox{  $2\leqslant x \leqslant 3$.} \
\end{array}%
\right.
$$

 ,       ,
   Insert  ,  Environments, 

Eqnarray.         
      :

\begin{eqnarray}
% \nonumber to remove numbering (before each equation)
  * &=& * \
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  * &=& * \
  * &=& *
\end{eqnarray}

 \      .  
 -      

\nonumber    \     ,  
  .   «*»  , :

\begin{eqnarray}
  (5-\lambda)x_{1}-2x_{2}-x_{3}&=& 1 \ \nonumber
  -2x_{1}+(2-\lambda)x_{2}-2x_{3} &=& 2 \
  -x_{1}-2x_{2}+(5-\lambda)x_{3}&=& 1.
\end{eqnarray}

  Insert  ,    Array mn
          , 

         :

$$
\begin{array}{ccc}
  * & * & * \
  * & * & * \
  * & * & * \
\end{array}
$$

    «*»  , :
$$
\begin{array}{ccc}
  1 & 0 & 0 \\
  0 & 1 & 0 \\
  0 & 0 & 1 \\
\end{array}
$$
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 array      
 . ,  ,    
    (Insert | Array mn ) ,  

5   11 .     :
$$
\begin{array}{ccccccccccc}
  * & * & * & * & * & * & * & * & * & * & * \
  * & * & * & * & * & * & * & * & * & * & * \
  * & * & * & * & * & * & * & * & * & * & * \
  * & * & * & * & * & * & * & * & * & * & * \
  * & * & * & * & * & * & * & * & * & * & * \
\end{array}
$$

       , 
 «*»   :

$$
\begin{array}{ccccccccccc}
   &  &  &  & 1 &  & 1 &  &  &  &  \
   &  &  & 1 &  & 2 &  & 1 &  &  &  \
   &  & 1 &  & 3 &  & 3 &  & 1 &  &  \
   & 1 &  & 4 &  & 6 &  & 4 &  & 1 &  \
  1 &  & 5 &  & 10 &  & 10 &  & 5 &  & 1 \
\end{array}
$$

  Insert  ,   
 AMSTeX        .
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 Insert | AMSTeX | (Matrix) mn     
      ,     

    :
$$
\begin{pmatrix}
  * & * \
  * & * \
\end{pmatrix}
 $$

  «*»      
( , )   :

 Insert | AMSTeX |  [Matrix] mn     
      ,     

    :
$$
\begin{bmatrix}
  * & * \
  * & * \
\end{bmatrix}
$$

  «*»       
 :

$$
\begin{pmatrix}
  15 & 13 \\
  17 & 25 \\
\end{pmatrix}
$$

2517
1315

$$
\begin{bmatrix}
  15 & 13 \\
  17 & 25 \\
\end{bmatrix}
$$

2517
1315



449

 Insert | AMSTeX | |Matrix| mn     
     ,     

    :

$$
\begin{vmatrix}
  * & * \
  * & * \
\end{vmatrix}
$$

  «*»      
 :

 Insert | AMSTeX | ||Matrix|| mn     
      ,     

    :
$$
\begin{Vmatrix}
  * & * \
  * & * \
\end{Vmatrix}
$$

  «*»       
 :

$$
\begin{vmatrix}
  15 & 13 \\
  17 & 25 \\
\end{vmatrix}
$$

2517
1315

$$
\begin{Vmatrix}
  15 & 13 \\
  17 & 25 \\
\end{Vmatrix}
$$

2517
1315
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   \newtheorem{theoremrus}{ } 
  \begin{theoremrus} \end{theoremrus}  

 .      
  :

\newtheorem{theoremrus} { }
\begin{theoremrus}

 ,  \ldots   \ldots
\end{theoremrus}

       
  \begin{theoremrus} \end{theoremrus} (  ,

 \newtheorem{theoremrus} { }    ).
 \newtheorem{theoremrus} { }     

      \begin{document}. 
  \newtheorem{theoremrus} { }[section],  

  '    ,     
(     ).
\newtheorem{theoremrus} }[section]
\begin{theoremrus}

 ,  \ldots   \ldots
\end{theoremrus}

  :
\newtheorem{definitionrus} }[section]
\begin{definitionrus}
.........
\end{definitionrus}

  :
\newtheorem{statementrus} }[section]
\begin{statementrus}
.................................
\end{statementrus}

,        
.

11.2.5.  , , 
    LATEX
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    graphics (  
    \usepackage{graphics}).   

      :
\includegraphics[   ]{ '   }

       
   bmp-  eps- ,       , 

    .
  Enviroments   Insert  

 WinEdt,    Insert | Enviroments | Figure.
          

:
\begin{figure}
  %  \usepackage{graphicx}
  \includegraphics[width=*]{*}
  \caption{*}label{*}
\end{figure}

,       «*»:
     \includegraphics[width=*]{*}  

  «=»    (   
),    bmp-       

 «height=»,   '  bmp-  eps-  (  
 ).    \caption{*}    
 (         «*»).

  :
\begin{figure}
  %  \usepackage{graphicx}
  \includegraphics[width=25 mm,height=23 mm]{emblem.bmp}
  \caption{ }label{emblem1}
\end{figure}

.1: 

       ,   
  .       

11.2.6.     LATEX
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   \noindent    
\centering:

  :
\begin{figure}
  %  \usepackage{graphicx}
\noindent \centering{
  \includegraphics[width=25 mm, height=23 mm]{emblem.bmp}
}
  \caption{ }label{emblem1}
\end{figure}

.1: 
 figure  '  ,   

 [*].   «*»      :
[t] –      ;
[b] –      ;
[p] –     ,    
« » .

   .    
       ,   tex- .  

      \begin{multicols} {2} ...
\end{multicols} (  {2}    ). 
        

\usepackage{multicol}.

\begin{figure}
     \begin{multicols}{2}
          \hfill
          \includegraphics[width=25 mm,height=23 mm]{emblem1.bmp}
          \hfill
          \caption{  }label{emblemleft}
         \hfill
         \includegraphics[width=25 mm,height=23 mm]{emblem2.bmp}
         \hfill
         \caption{  }label{emblemright}
     \end{multicols}
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\end{figure}

      .1:                      .2:   

   .    
   \parbox.

    :

\noindent
\parbox[b][3 cm]{10 mm}
\includegraphics[width=25 mm,height=23 mm]{emblem.bmp}
\hfill
\parbox [b] [3 cm]{125 mm}{    

.\, .\,        
~---  ,   1918 .}

   picture   .
  \begin{picture}( , )     

    .  
      

\unitlength=1mm.

    
\put( , ){  ' ,   }.

11.2.7.     LATEX

    . .  
       –
 ,   1918 .
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     \line(  , 
  ){      }.

  ( )      \vector, 
   ,    \line.

      \circle{},   -
\circle*{} (        

).

      
 \begin{verbatim} … \end{verbatim},   ' , 
   Insert | Enviroments | Verbatim. 

\begin{picture}(100,50)
\put(60,50) {\vector(1,-2){30}}
\end{picture}

\begin{picture}(100,100)
\put(40,40) {\circle{40}}
\end{picture}

\begin{picture}(100,100)
\put(40,40) {\circle*{40}}
\end{picture}

11.2.8.      LATEX

\begin{picture}(100,50)
\put(60,50) {\line(1,-2){30}}
\end{picture}
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\begin{verbatim}
Uses Crt;
Begin ClrScr;
WriteLn(‘Hello, world!’);
ReadLn;
End.
\end{verbatim}

        
.       moreverb

(        
\usepackage{moreverb}).  ,       
first.pas   

\listinginput[1]{1}{first.pas}

1.  . . Maple 6.      . –
.: - , 2001, 528 .

2.  . Maple 7:  . – : , 2002, 672 .
3.  . .,  . .   LATEX2 .

 :  , 1998.
4.  . .      LATEX, 2-  . .:

, 1995.
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