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Пɪеɬɫɬɚɜɭɜɚње ɧɚ ɛɪɨеɜɢɬе  ɜɨ ɤɨɦɩјɭɬеɪɨɬ 

 

 1. Пɪеɬɫɬɚɜɭɜɚње ɧɚ цеɥɢɬе ɩɨɡɢɬɢɜɧɢ ɛɪɨеɜɢ  

 ɉɪɢɪɨɞɧɢɬɟ ɛɪɨɟɜɢ ɢ 0 ɫɟ ɩɨɡɢɬɢɜɧɢ ɰɟɥɢ ɛɪɨɟɜɢ. ȼɨ ɤɨɦɩјɭɬɟɪɨɬ ɬɢɟ ɫɟ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɫɨ 
8, 16, 32 ɢ ɩɨɜɟќɟ ɛɢɬɚ, ɚ ɛɢɞɟјќɢ ɫɟ ɩɨɡɢɬɢɜɧɢ ɧɟ ɫɟ ɩɢɲɭɜɚ ɡɧɚɤɨɬ ɩɥɭɫ. ɋɨ n ɛɢɬɚ ɦɨɠɟ ɞɚ ɫɟ 
ɩɪɟɬɫɬɚɜɚɬ 2n ɛɪɨɟɜɢ ɨɞ 0 ɞɨ 2n

-1. 

Ɍɚɤɚ, ɫɨ 8 ɛɢɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɚɬ 28=256 ɛɪɨɟɜɢ ɢ ɬɨɚ ɨɞ 0 ɞɨ 255. 
Пɪ.  

0 0 0 0 0 0 0 0 

0 ɟ ɧɚјɦɚɥ ɩɨɡɢɬɢɜɟɧ  ɰɟɥ ɛɪɨј 
 

1 1 1 1 1 1 1 1 

255 ɟ ɧɚјɝɨɥɟɦɢɨɬ ɩɨɡɢɬɢɜɟɧ   ɰɟɥ ɛɪɨј ɲɬɨ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɢ ɫɨ 8 ɛɢɬɚ.  
 

 ɋɨ 16 ɛɢɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɚɬ  216=65536 ɛɪɨɟɜɢ  ɢ ɬɨɚ ɨɞ 0 ɞɨ 65535. 

 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 ɟ ɧɚјɦɚɥ ɩɨɡɢɬɢɜɟɧ  ɰɟɥ ɛɪɨј 
 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

65535 ɟ ɧɚјɝɨɥɟɦɢɨɬ ɩɨɡɢɬɢɜɟɧ  ɰɟɥ ɛɪɨј ɲɬɨ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɢ ɫɨ 16 ɛɢɬɚ.  
 

ɉɪ. Ȼɪɨјɨɬ 31510 ɩɪɟɬɫɬɚɜɢ ɝɨ ɫɨ 16 ɛɢɬɚ. 
0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 1 

 

 2. Пɪеɬɫɬɚɜɭɜɚње ɧɚ цеɥɢɬе ɛɪɨеɜɢ 

 

Зɚ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɧɟɝɚɬɢɜɧɢɬɟ ɰɟɥɢ ɛɪɨɟɜɢ ɫɟ ɤɨɪɢɫɬɢ ɬ.ɧ. 2 - ɤɨɦɩɥɟɦɟɧɬɚɪɟɧ ɫɢɫɬɟɦ, 
ɤɚɞɟ ɧɟɝɚɬɢɜɧɢɨɬ ɛɪɨј N ɫɟ ɩɪɟɬɫɬɚɜɭɜɚ ɤɚɤɨ: 

-N=2
n
 – N 

ȼɨ ɨɜɨј ɫɢɫɬɟɦ, ɛɢɬɨɬ ɫɨ ɧɚјɝɨɥɟɦɚ ɜɚɠɧɨɫɬ ɫɟ ɧɚɪɟɤɭɜɚ ɛɢɬ ɡɚ ɡɧɚɤ ɧɚ ɛɪɨјɨɬ ɢ ɟ 0 ɚɤɨ ɛɪɨјɨɬ ɟ 
ɩɨɡɢɬɢɜɟɧ, ɚ 1 ɚɤɨ ɛɪɨјɨɬ ɟ ɧɟɝɚɬɢɜɟɧ.  
ɉɪ.  
n-1   n-2               1     0 

1 1 1 0 0 . . . . . . 0 0 1 1 0 

 

Ȼɢɬ ɡɚ ɡɧɚɤ 

n-ɬɢɨɬ ɛɢɬ ɟ ɡɚ ɡɧɚɤɨɬ ɧɚ ɛɪɨјɨɬ, ɩɚ ɨɫɬɚɧɭɜɚɚɬ (n-1) ɛɢɬɚ ɡɚ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɜɪɟɞɧɨɫɬɚ ɧɚ ɛɪɨјɨɬ. 
ɇɚјɝɨɥɟɦ ɛɪɨј ɤɨј ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɢ ɫɨ n ɛɢɬɚ ɡɚ n=8 ɟ 127, ɚ ɡɚ n=16 ɟ 32767.  
Ⱥɤɨ ɛɢɬɨɬ ɡɚ ɡɧɚɤ ɟ 1, ɚ ɨɫɬɚɧɚɬɢɬɟ (n-1) ɛɢɬɚ ɫɟ 0, ɬɨɝɚɲ ɬɨј ɟ ɧɚјɝɨɥɟɦɢɨɬ ɧɟɝɚɬɢɜɟɧ ɰɟɥ ɛɪɨј  
- 2

n-1
. 

Зɚɬɨɚ ɫɨ ɧ – ɛɢɬɚ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɚɬ ɡɚ 1 ɩɨɜɟќɟ ɧɟɝɚɬɢɜɧɢ ɨɞ ɩɨɡɢɬɢɜɧɢ ɛɪɨɟɜɢ.  
ɉɪ. Зɚ n=8 ɧɚјɝɨɥɟɦɢɨɬ ɧɟɝɚɬɢɜɟɧ ɛɪɨј ɟ – 2

7=128, ɚ ɡɚ n=16 ɟ – 2
16-1

=-32768. 

ȼɪɟɞɧɨɫɬɚ ɧɚ ɨɫɬɚɧɚɬɢɬɟ ɧɟɝɚɬɢɜɧɢ ɛɪɨɟɜɢ ɫɟ ɩɪɟɫɦɟɬɭɜɚ ɫɨ (n-1) ɛɢɬɚ ɞɟɫɧɨ ɨɞ ɛɢɬɨɬ ɡɚ ɡɧɚɤ. 
Ɉɩɫɟɝɨɬ ɧɚ ɰɟɥɢɬɟ ɛɪɨɟɜɢ ɩɪɟɬɫɚɜɟɧɢ ɫɨ n ɛɢɬɚ ɟ: 

ɨɞ  -2n-1 ɞɨ 2n-1
-1 

ɜɨ ɤɨј ɢɦɚ: 2n-1 ɧɟɝɚɬɢɜɧɢ 

 1 ɧɭɥɚɬɚ 

         2
n-1

-1 ɩɨɡɢɬɢɜɧɢ, ɢɥɢ ɜɤɭɩɧɨ 2 ɛɪɨɟɜɢ. 
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 ɉɪɢ ɚɪɢɬɦɟɬɢɱɤɢɬɟ ɨɩɟɪɚɰɢɢ ɫɨ ɛɪɨɟɜɢ ɨɝɪɚɧɢɱɟɧɢ ɜɨ ɧɟɤɨј ɨɩɫɟɝ ɦɨɠɟ ɞɚ ɞɨјɞɟ ɞɨ ɝɪɟɲɤɚ 
ɬ.ɧ.ɩɪɟɩɨɥɧɭɜɚњɟ (overflow) ɤɨɝɚ ɪɟɡɭɥɬɚɬɨɬ ɟ ɧɚɞɜɨɪ ɨɞ ɨɩɫɟɝɨɬ. Ɍɨɚ ɫɟ ɫɥɭɱɭɜɚ ɤɨɝɚ ɛɪɨјɨɬ ɟ 
ɩɨɦɚɥ ɨɞ ɧɚјɦɚɥɢɨɬ ɢɥɢ ɟ ɩɨɝɨɥɟɦ ɨɞ ɧɚјɝɨɥɟɦɢɨɬ ɛɪɨј ɜɨ ɨɩɫɟɝɨɬ.  
Пɪ. n=8, ɨɩɫɟɝɨɬ ɧɚ ɰɟɥɢɬɟ ɛɪɨɟɜɢ ɟ ɨɞ -128 ɞɨ 127. ȼɨ ɬɚɤɨɜ ɤɨɦɩјɭɬɟɪ ɡɛɢɪɨɬ ɧɚ 100+30=130 ɟ 
ɩɨɝɨɥɟɦ ɨɞ 128 ɢ ɟ ɧɟɝɚɬɢɜɟɧ ɛɪɨј, ɲɬɨ ɫɟ ɝɥɟɞɚ ɨɞ ɛɢɧɚɪɧɢɨɬ ɡɚɩɢɫ.  
  1100100 

         + 0011110 

-------------------- 

          10000010 

Зɛɢɪɨɬ ɟ -126. 

II ɤɨɦɩɥɟɦɟɧɬ:    10000010 

  -         1 

  ----------------- 

I ɤɨɦɩɥɟɦɟɧɬ:      10000001  

 

011111102=12610   

 

Пɪ. Ȼɪɨјɨɬ 62410 ɩɪɟɬɫɬɚɜɢ ɝɨ ɫɨ 16 ɛɢɬɚ. 
 

62410 = 10011100002 

 

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

 

Пɪ. Ȼɪɨјɨɬ -1710 ɩɪɟɬɫɬɚɜɢ ɝɨ ɫɨ 16 ɛɢɬɚ. 
 

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

 

1710=10001 

0000000000010001 

 I ɤɨɦɩɥɟɦɟɧɬ: 1111111111101110 

   +        1 

   -------------------------- 

II ɤɨɦɩɥɟɦɟɧɬ:     1111111111101111 

 

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

 

-1710=11111111111011112 

 

Пɪ. Ȼɪɨјɨɬ 3210 ɩɪɟɬɫɬɚɜɢ ɝɨ ɫɨ 16 ɛɢɬɚ. 
3210=1000002 

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

 

Пɪ. Ȼɪɨјɨɬ -51110  ɩɪɟɬɫɬɚɜɢ ɝɨ ɫɨ 16 ɛɢɬɚ. 
51110 =1111111112 

0000000111111111  

I ɤɨɦɩɥɟɦɟɧɬ: 1111111000000000 

  +         1 

  -------------------------- 

II ɤɨɦɩɥɟɦɟɧɬ:1111111000000001 

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

 


