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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №1 

ɋɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 
 

ɉɨɞ ɫɢɫɬɟɦɨɣ ɫɱɢɫɥɟɧɢɹ ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɥɸɛɨɝɨ ɱɢɫɥɚ ɫ ɩɨɦɨɳɶɸ ɧɟɤɨɬɨɪɨɝɨ ɚɥɮɚɜɢɬɚ ɫɢɦɜɨɥɨɜ, 
ɧɚɡɵɜɚɟɦɵɯ ɰɢɮɪɚɦɢ. 
 

ȼɫɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɩɨɡɢɰɢɨɧɧɵɟ ɢ 
ɧɟɩɨɡɢɰɢɨɧɧɵɟ. 
 

ɇɟɩɨɡɢɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɫɢɫɬɟɦɵ 

ɫɱɢɫɥɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɵɣ ɫɢɦɜɨɥ ɫɨɯɪɚɧɹɟɬ ɫɜɨɟ ɡɧɚɱɟɧɢɟ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɟɫɬɚ ɟɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɱɢɫɥɟ. 
 

ɉɪɢɦɟɪɨɦ ɧɟɩɨɡɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɪɢɦɫɤɚɹ ɫɢɫɬɟɦɚ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɬɚɤɢɯ ɫɢɫɬɟɦ ɨɬɧɨɫɹɬɫɹ ɧɚɥɢɱɢɟ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɡɧɚɤɨɜ ɢ ɫɥɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 
 

ɋɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɩɨɡɢɰɢɨɧɧɨɣ, ɟɫɥɢ ɨɞɧɚ ɢ ɬɚ 
ɠɟ ɰɢɮɪɚ ɢɦɟɟɬ ɪɚɡɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɨɩɪɟɞɟɥɹɸɳɟɟɫɹ ɩɨɡɢɰɢɟɣ 
ɰɢɮɪɵ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɰɢɮɪ, ɢɡɨɛɪɚɠɚɸɳɟɣ ɱɢɫɥɨ. ɗɬɨ 
ɡɧɚɱɟɧɢɟ ɦɟɧɹɟɬɫɹ ɜ ɨɞɧɨɡɧɚɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɡɢɰɢɢ, 
ɡɚɧɢɦɚɟɦɨɣ ɰɢɮɪɨɣ, ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɡɚɤɨɧɭ. 
 

ɉɪɢɦɟɪɨɦ ɩɨɡɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɞɟɫɹɬɢɱɧɚɹ ɫɢɫɬɟɦɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ. 
 

Ʉɨɥɢɱɟɫɬɜɨ p ɪɚɡɥɢɱɧɵɯ ɰɢɮɪ, ɭɩɨɬɪɟɛɥɹɟɦɵɯ ɜ ɩɨɡɢɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɬ ɧɚɡɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɢ ɧɚɡɵɜɚɟɬɫɹ 
ɨɫɧɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ - "p". 
 

ȼ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɟɫɹɬɶ ɰɢɮɪ: 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9; ɷɬɚ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɨɫɧɨɜɚɧɢɟɦ ɱɢɫɥɨ ɞɟɫɹɬɶ.  

Ʌɸɛɨɟ ɱɢɫɥɨ N ɜ ɩɨɡɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ ɫ 
ɨɫɧɨɜɚɧɢɟɦ p ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɩɨɥɢɧɨɦɚ ɨɬ 
ɨɫɧɨɜɚɧɢɹ p: 

N = anp
n
+an-1p

n-1
+ ... +a1p+a0+a-1p

-1
+a-2p

-2
+ ... 

ɡɞɟɫɶ N - ɱɢɫɥɨ, aj - ɤɨɷɮɮɢɰɢɟɧɬɵ (ɰɢɮɪɵ ɱɢɫɥɚ), p - 
ɨɫɧɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ( p>1).  

ɉɪɢɧɹɬɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɱɢɫɥɚ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɰɢɮɪ: 

N = anan-1  ... a1a0  . a-1a-2  ... 
ȼ ɷɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɨɱɤɚ ɨɬɞɟɥɹɟɬ ɰɟɥɭɸ ɱɚɫɬɶ ɱɢɫɥɚ 
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ɨɬ ɞɪɨɛɧɨɣ (ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɬɟɩɟɧɹɯ, ɜɤɥɸɱɚɹ 
ɧɭɥɶ, ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɹɯ). Ɍɨɱɤɚ 
ɨɩɭɫɤɚɟɬɫɹ, ɟɫɥɢ ɧɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɫɬɟɩɟɧɟɣ (ɱɢɫɥɨ ɰɟɥɨɟ). 

Ɍɚɛɥɢɰɚ 1 – ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ 

Ⱦɜɨɢɱɧɚɹ 

ȼɨɫɶɦɟɪɢɱɧɚɹ 

Ⱦɟɫɹɬɢɱɧɚɹ 

ɒɟɫɬɧɚɞɰɚɬɢɪɢɱɧɚɹ 
 

(Ɉɫɧɨɜɚɧɢɟ 8) (Ɉɫɧɨɜɚɧɢɟ 16) 
 

(Ɉɫɧɨɜɚɧɢɟ 2) 
  

(Ɉɫɧɨɜɚɧɢɟ 10) 
  

 

 ɬɪɢɚɞɵ 
 ɬɟɬɪɚɞɵ 

 

    
 

       

0 0 000 0 0 0000 
 

1 1 001 1 1 0001 
 

 2 010 2 2 0010 
 

 3 011 3 3 0011 
 

 4 100 4 4 0100 
 

 5 101 5 5 0101 
 

 6 110 6 6 0110 
 

 7 111 7 7 0111 
 

   8 8 1000 
 

   9 9 1001 
 

    A 1010 
 

    B 1011 
 

    C 1100 
 

    D 1101 
 

    E 1110 
 

    F 1111 
 

        
 
 

ȼ ɗȼɆ ɩɪɢɦɟɧɹɸɬ ɩɨɡɢɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɫ 
ɧɟɞɟɫɹɬɢɱɧɵɦ ɨɫɧɨɜɚɧɢɟɦ: ɞɜɨɢɱɧɭɸ, ɜɨɫɶɦɟɪɢɱɧɭɸ, 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɭɸ.  

ȼ ɚɩɩɚɪɚɬɧɨɣ ɨɫɧɨɜɟ ɗȼɆ ɥɟɠɚɬ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɜ ɞɜɭɯ ɫɨɫɬɨɹɧɢɹɯ; ɨɞɧɨ ɢɡ ɧɢɯ 
ɨɛɨɡɧɚɱɚɟɬɫɹ 0, ɚ ɞɪɭɝɨɟ - 1. ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɨɣ ɫɱɢɫɥɟɧɢɹ 
ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɗȼɆ ɹɜɥɹɟɬɫɹ ɞɜɨɢɱɧɚɹ ɫɢɫɬɟɦɚ. 
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Дɜɨɢɱɧɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɜɟ ɰɢɮɪɵ: 0 ɢ 
 

1. ȼ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɟ ɥɸɛɨɟ ɱɢɫɥɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɜɢɞɟ: 

N = bnbn-1  ... b1b0  . b-1b-2  ... 

ɝɞɟ bj  ɥɢɛɨ 0, ɥɢɛɨ 1. 
 

Вɨɫɶɦɟɪɢɱɧɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɜɨɫɟɦɶ 

ɰɢɮɪ: 0, 1, 2, 3, 4, 5, 6, 7. ɍɩɨɬɪɟɛɥɹɟɬɫɹ ɜ ɗȼɆ ɤɚɤ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɞɥɹ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɨɤɪɚɳɟɧɧɨɦ ɜɢɞɟ. Ⱦɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɞɧɨɣ ɰɢɮɪɵ ɜɨɫɶɦɟɪɢɱɧɨɣ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɬɪɢ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɚ (ɬɪɢɚɞɚ) (Ɍɚɛɥɢɰɚ 1). 
 

Шɟɫɬɧɚɞɰɚɬɟɪɢɱɧɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ. Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ 

ɱɢɫɟɥ ɭɩɨɬɪɟɛɥɹɸɬɫɹ 16 ɰɢɮɪ. ɉɟɪɜɵɟ ɞɟɫɹɬɶ ɰɢɮɪ ɷɬɨɣ ɫɢɫɬɟɦɵ 
ɨɛɨɡɧɚɱɚɸɬɫɹ ɰɢɮɪɚɦɢ ɨɬ 0 ɞɨ 9, ɚ ɫɬɚɪɲɢɟ ɲɟɫɬɶ ɰɢɮɪ - 
ɥɚɬɢɧɫɤɢɦɢ ɛɭɤɜɚɦɢ: 10-A, 11-B, 12-C, 13-D, 14-E, 15-F. 
ɒɟɫɬɧɚɞɰɚɬɟɪɢɱɧɚɹ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ 
 

ɜ ɫɨɤɪɚɳɟɧɧɨɦ ɜɢɞɟ. Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɞɧɨɣ ɰɢɮɪɵ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɟɬɵɪɟ 
ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɚ (ɬɟɬɪɚɞɚ) (Ɍɚɛɥɢɰɚ 1). 
 
 
 
 

Ɋɚɫɫɦɨɬɪɢɦ ɩɟɪɟɜɨɞ ɱɢɫɟɥ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɜ 
ɞɪɭɝɭɸ. 
 

ɉɟɪɟɜɨɞ ɱɢɫɟɥ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 

ɫɨɫɬɚɜɥɟɧɢɹ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ ɫ ɨɫɧɨɜɚɧɢɟɦ ɬɨɣ ɫɢɫɬɟɦɵ, ɢɡ ɤɨɬɨɪɨɣ 
ɱɢɫɥɨ ɩɟɪɟɜɨɞɢɬɫɹ. Ɂɚɬɟɦ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɫɭɦɦɵ. 
 

ɉɪɢɦɟɪ. 

ɚ) ɉɟɪɟɜɟɫɬɢ 10101101.1012   "10" ɫ.ɫ.  
7 6 5 4 3 2 1 0 

10101101.1012 = 1 2 + 0 2 + 1 2 + 0 2 + 1 2 + 1 2 + 0 2 + 1 2 +  
 

ɛ) ɉɟɪɟɜɟɫɬɢ 703.048   "10" ɫ.ɫ. 
 

703.048 = 7 8
2
+ 0 8

1
+ 3 8

0
+ 0 8

-1
+ 4 8

-2
 = 

451.062510 ɜ) ɉɟɪɟɜɟɫɬɢ B2E.416 "10" ɫ.ɫ.  

B2E.416 =  11 16
2
+ 2 16

1
+ 14 16

0
+ 4 16

-1
 = 2862.2510 

  

ɉɟɪɟɜɨɞ ɰɟɥɵɯ ɞɟɫɹɬɢɱɧɵɯ ɱɢɫɟɥ ɜ ɧɟɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ 
ɫɱɢɫɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɞɟɥɟɧɢɟɦ 
ɞɟɫɹɬɢɱɧɨɝɨ ɱɢɫɥɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɬɨɣ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɭɸ ɨɧɨ 
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ɩɟɪɟɜɨɞɢɬɫɹ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɬɫɹ ɱɚɫɬɧɨɟ ɦɟɧɶɲɟɟ ɷɬɨɝɨ 
ɨɫɧɨɜɚɧɢɹ. ɑɢɫɥɨ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɨɫɬɚɬɤɨɜ 
ɞɟɥɟɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɩɨɫɥɟɞɧɟɝɨ.  

ɉɪɢɦɟɪ. 

ɚ) ɉɟɪɟɜɟɫɬɢ 18110    "8" ɫ.ɫ. 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ: 18110 = 2658 

ɛ) ɉɟɪɟɜɟɫɬɢ 62210    "16" ɫ.ɫ.  
 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ: 62210 = 26E16 
 

ɉɟɪɟɜɨɞ ɩɪɚɜɢɥɶɧɵɯ ɞɪɨɛɟɣ ɢɡ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ ɜ ɧɟɞɟɫɹɬɢɱɧɭɸ. 
 

Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɩɪɚɜɢɥɶɧɨɣ ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ ɜ ɞɪɭɝɭɸ ɫɢɫɬɟɦɭ 
ɷɬɭ ɞɪɨɛɶ ɧɚɞɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɦɧɨɠɚɬɶ ɧɚ ɨɫɧɨɜɚɧɢɟ ɬɨɣ 
ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɭɸ ɨɧɚ ɩɟɪɟɜɨɞɢɬɫɹ. ɉɪɢ ɷɬɨɦ ɭɦɧɨɠɚɸɬɫɹ ɬɨɥɶɤɨ 
ɞɪɨɛɧɵɟ ɱɚɫɬɢ. Ⱦɪɨɛɶ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɰɟɥɵɯ 
ɱɚɫɬɟɣ ɩɪɨɢɡɜɟɞɟɧɢɣ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ.  

ɉɪɢɦɟɪ. 

ɉɟɪɟɜɟɫɬɢ 0.312510    "8" ɫ.ɫ. 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ: 0.312510 = 0.248 
 

Заɦечаɧие. Ʉɨɧɟɱɧɨɣ ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ ɜ ɞɪɭɝɨɣ ɫɢɫɬɟɦɟ 
ɫɱɢɫɥɟɧɢɹ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɛɟɫɤɨɧɟɱɧɚɹ (ɢɧɨɝɞɚ 
ɩɟɪɢɨɞɢɱɟɫɤɚɹ) ɞɪɨɛɶ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɤɨɜ ɜ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɞɪɨɛɢ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɛɟɪɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ.  

ɉɪɢɦɟɪ. 

ɉɟɪɟɜɟɫɬɢ 0.6510    "2" ɫ.ɫ. Ɍɨɱɧɨɫɬɶ 6 ɡɧɚɤɨɜ. 
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Ɋɟɡɭɥɶɬɚɬ: 0.6510   0.10(1001)2 
  

Дɥɹ ɩɟɪɟɜɨɞɚ ɧɟɩɪɚɜɢɥɶɧɨɣ ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ ɜ ɫɢɫɬɟɦɭ 
ɫɱɢɫɥɟɧɢɹ ɫ ɧɟɞɟɫɹɬɢɱɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɶɧɨ 

ɩɟɪɟɜɟɫɬɢ ɰɟɥɭɸ ɱɚɫɬɶ ɢ ɨɬɞɟɥɶɧɨ ɞɪɨɛɧɭɸ.  

ɉɪɢɦɟɪ: 

ɉɟɪɟɜɟɫɬɢ 23.12510    "2" ɫ.ɫ. 
 

 

1) ɉɟɪɟɜɟɞɟɦ     2) ɉɟɪɟɜɟɞɟɦ 

ɰɟɥɭɸ ɱɚɫɬɶ:     ɞɪɨɛɧɭɸ ɱɚɫɬɶ: 

                      
                      

                      
                      
                      

                      

                      
                       

 
 
 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  2310 = 101112; 0.12510 = 0.0012. 

Ɋɟɡɭɥɶɬɚɬ:  23.12510 = 10111.0012. 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɰɟɥɵɟ ɱɢɫɥɚ ɨɫɬɚɸɬɫɹ ɰɟɥɵɦɢ, ɚ 
ɩɪɚɜɢɥɶɧɵɟ ɞɪɨɛɢ - ɞɪɨɛɹɦɢ ɜ ɥɸɛɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ. 
 

 

Дɥɹ ɩɟɪɟɜɨɞɚ ɜɨɫɶɦɟɪɢɱɧɨɝɨ ɢɥɢ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɝɨ 
ɱɢɫɥɚ ɜ ɞɜɨɢɱɧɭɸ ɮɨɪɦɭ ɞɨɫɬɚɬɨɱɧɨ ɡɚɦɟɧɢɬɶ ɤɚɠɞɭɸ ɰɢɮɪɭ 

ɷɬɨɝɨ ɱɢɫɥɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɪɟɯɪɚɡɪɹɞɧɵɦ ɞɜɨɢɱɧɵɦ ɱɢɫɥɨɦ 
(ɬɪɢɚɞɨɣ) (ɬɚɛɥɢɰɚ 1) ɢɥɢ ɱɟɬɵɪɟɯɪɚɡɪɹɞɧɵɦ ɞɜɨɢɱɧɵɦ ɱɢɫɥɨɦ 
(ɬɟɬɪɚɞɨɣ) (ɬɚɛɥɢɰɚ 1), ɩɪɢ ɷɬɨɦ ɨɬɛɪɚɫɵɜɚɸɬ ɧɟɧɭɠɧɵɟ ɧɭɥɢ ɜ 
ɫɬɚɪɲɢɯ ɢ ɦɥɚɞɲɢɯ ɪɚɡɪɹɞɚɯ.  

ɉɪɢɦɟɪ. 

ɚ) ɉɟɪɟɜɟɫɬɢ 305.48    "2" ɫ.ɫ. 
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ɛ) ɉɟɪɟɜɟɫɬɢ 7B2.E16    "2" ɫ.ɫ. 
 
 
 

 

Дɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɞɜɨɢɱɧɨɣ ɤ ɜɨɫɶɦɟɪɢɱɧɨɣ 
(ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ) ɫɢɫɬɟɦɟ ɩɨɫɬɭɩɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɞɜɢɝɚɹɫɶ ɨɬ ɬɨɱɤɢ ɜɥɟɜɨ ɢ ɜɩɪɚɜɨ, ɪɚɡɛɢɜɚɸɬ ɞɜɨɢɱɧɨɟ ɱɢɫɥɨ ɧɚ 
ɝɪɭɩɩɵ ɩɨ ɬɪɢ (ɱɟɬɵɪɟ) ɪɚɡɪɹɞɚ, ɞɨɩɨɥɧɹɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɧɭɥɹɦɢ ɤɪɚɣɧɢɟ ɥɟɜɭɸ ɢ ɩɪɚɜɭɸ ɝɪɭɩɩɵ. Ɂɚɬɟɦ ɬɪɢɚɞɭ (ɬɟɬɪɚɞɭ) 
ɡɚɦɟɧɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɨɫɶɦɟɪɢɱɧɨɣ (ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɣ) 
ɰɢɮɪɨɣ.  

ɉɪɢɦɟɪ. 

ɚ) ɉɟɪɟɜɟɫɬɢ 1101111001.11012   "8" ɫ.ɫ. 
 
 

 

ɛ) ɉɟɪɟɜɟɫɬɢ 11111111011.1001112   "16" ɫ.ɫ. 
 
 
 
 

ɉɟɪɟɜɨɞ ɢɡ ɜɨɫɶɦɟɪɢɱɧɨɣ ɜ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɭɸ ɫɢɫɬɟɦɭ ɢ 
ɨɛɪɚɬɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɨɢɱɧɭɸ ɫɢɫɬɟɦɭ ɫ ɩɨɦɨɳɶɸ 

ɬɪɢɚɞ ɢ ɬɟɬɪɚɞ. 

ɉɪɢɦɟɪ. ɉɟɪɟɜɟɫɬɢ 175.248   "16" ɫ.ɫ. 
 
 

 

Ɋɟɡɭɥɶɬɚɬ: 175.248 = 7D.516. 

 

1. Дɜɨɢɱɧɚɹ ɚɪɢɮɦɟɬɢɤɚ. 
 

ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɧɚɞ 
ɞɜɨɢɱɧɵɦɢ ɱɢɫɥɚɦɢ ɡɚɞɚɸɬɫɹ ɬɚɛɥɢɰɚɦɢ ɞɜɨɢɱɧɵɯ ɫɥɨɠɟɧɢɹ, 
ɜɵɱɢɬɚɧɢɹ ɢ ɭɦɧɨɠɟɧɢɹ. 
 

ɉɪɢ ɫɥɨɠɟɧɢɢ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ ɜ ɤɚɠɞɨɦ ɪɚɡɪɹɞɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɨɠɟɧɢɟ ɰɢɮɪ ɫɥɚɝɚɟɦɵɯ ɢ ɩɟɪɟɧɨɫɚ ɢɡ ɫɨɫɟɞɧɟɝɨ 
ɦɥɚɞɲɟɝɨ ɪɚɡɪɹɞɚ, ɟɫɥɢ ɨɧ ɢɦɟɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 1+1 ɞɚɸɬ ɧɭɥɶ ɜ ɞɚɧɧɨɦ ɪɚɡɪɹɞɟ ɢ ɟɞɢɧɢɰɭ 
ɩɟɪɟɧɨɫɚ ɜ ɫɥɟɞɭɸɳɢɣ. 
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Ɍɚɛɥɢɰɚ 2 – ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ 
ɧɚɞ ɞɜɨɢɱɧɵɦɢ ɱɢɫɥɚɦɢ  

 Ɍɚɛɥɢɰɚ Ɍɚɛɥɢɰɚ  Ɍɚɛɥɢɰɚ  

 ɞɜɨɢɱɧɨɝɨ ɞɜɨɢɱɧɨɝɨ  ɞɜɨɢɱɧɨɝɨ  

 ɫɥɨɠɟɧɢɹ ɜɵɱɢɬɚɧɢɹ  ɍɦɧɨɠɟɧɢɹ  
         

  0+0=0  0-0=0  0 0=0  

  0+1=1  1-0=1  0 1=0  

  1+0=1  1-1=0  1 0=0  

  1+1=10  10-1=1  1 1=1  
        

ɉɪɢɦɟɪ. ȼɵɩɨɥɧɢɬɶ ɫɥɨɠɟɧɢɟ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ: 
 

ɚ) X=1101, Y=101; 
 
 
 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ 1101+101=10010.  

ɛ) X=1101, Y=101, Z=111; 
 
 
 
 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ 1101+101+111=11001. 
 

ɉɪɢ ɜɵɱɢɬɚɧɢɢ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ ɜ ɞɚɧɧɨɦ ɪɚɡɪɹɞɟ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɧɢɦɚɟɬɫɹ 1 ɢɡ ɫɬɚɪɲɟɝɨ ɪɚɡɪɹɞɚ. ɗɬɚ ɡɚɧɢɦɚɟɦɚɹ 
1 ɪɚɜɧɚ ɞɜɭɦ 1 ɞɚɧɧɨɝɨ ɪɚɡɪɹɞɚ. 

ɉɪɢɦɟɪ.   Ɂɚɞɚɧɵ  ɞɜɨɢɱɧɵɟ  ɱɢɫɥɚ  X=10010   ɢ  Y=101. 

ȼɵɱɢɫɥɢɬɶ X-Y. 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ 10010 - 101=1101. 

ɍɦɧɨɠɟɧɢɟ  ɞɜɨɢɱɧɵɯ  ɱɢɫɟɥ  ɩɪɨɢɡɜɨɞɢɬɫɹ  ɩɨ  ɬɟɦ  ɠɟ 
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ɩɪɚɜɢɥɚɦ, ɱɬɨ ɢ ɞɥɹ ɞɟɫɹɬɢɱɧɵɯ ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰ ɞɜɨɢɱɧɨɝɨ 
ɭɦɧɨɠɟɧɢɹ ɢ ɫɥɨɠɟɧɢɹ. 

ɉɪɢɦɟɪ. 1001  101=? 
 
 
 
 
 
 
 
 

 

Ɋɟɡɭɥɶɬɚɬ 1001  101=101101. 
  

Ⱦɟɥɟɧɢɟ ɞɜɨɢɱɧɵɯ ɱɢɫɟɥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɠɟ ɩɪɚɜɢɥɚɦ, 
ɱɬɨ ɢ ɞɥɹ ɞɟɫɹɬɢɱɧɵɯ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɛɥɢɰɵ ɞɜɨɢɱɧɨɝɨ 
ɭɦɧɨɠɟɧɢɹ ɢ ɜɵɱɢɬɚɧɢɹ.  

ɉɪɢɦɟɪ. 1100.011 : 10.01=? 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɟɡɭɥɶɬɚɬ 1100.011 : 10.01=101.1. 

 

Вɚɪɢɚɧɬɵ ɡɚɞɚɧɢɹ 

1. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɜ ɞɟɫɹɬɢɱɧɭɸ ɫɢɫɬɟɦɭ  
ɫɱɢɫɥɟɧɢɹ: 

ɚ) 1101112; ɛ) 10110111.10112; ɜ) 563.448; ɝ) 721.358; ɞ)  
1C4.A16; ɟ) 9A2F.B52. 

2. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɢɡ "10" ɫ.ɫ ɜ "2", "8", "16" ɫ.ɫ.:  
ɚ) 463; ɛ) 1209; ɜ) 362; ɝ) 3925; ɞ) 11355.  
3. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɢɡ "10" ɫ.ɫ ɜ "2", "8", "16" ɫ.ɫ. 

(ɬɨɱɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ - 5 ɡɧɚɤɨɜ ɩɨɫɥɟ ɬɨɱɤɢ):  
ɚ) 0.0625; ɛ) 0.345; ɜ) 0.225; ɝ) 0.725; ɞ) 217.375; ɟ) 31.2375; ɠ) 

725.03125; ɡ) 8846.04.  
4. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɜ ɞɜɨɢɱɧɭɸ ɫɢɫɬɟɦɭ 

ɫɱɢɫɥɟɧɢɹ: 

ɚ) 1725.3268; ɛ) 341.348; ɜ) 7BF.52A16; ɝ) 3D2.C16. 
5. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɜ 
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ɞɪɭɝɭɸ:      
 

ɚ) 11011001.010112 
    

"8" ɫ.ɫ.; 
 

    
 

ɛ) 1011110.11012 
 

"8" ɫ.ɫ.; 
 

 
 

ɜ) 1101111101.01011012 
    

"16" ɫ.ɫ.; 
 

    
 

ɝ) 110101000.1001012 
 

 "16" ɫ.ɫ. 
 

 
  

6. ɉɟɪɟɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɱɢɫɥɚ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɜ 
ɞɪɭɝɭɸ: 

ɚ) 312.78 
 

"16" ɫ.ɫ.; ɛ) 51.438 
 

"16" ɫ.ɫ.; 
 

  
 

ɜ) 5B.F16 
 

"8" ɫ.ɫ.; ɝ) D4.1916 
 

"8" ɫ.ɫ. 
 

  
  

7. Ɂɚɞɚɧɵ ɞɜɨɢɱɧɵɟ ɱɢɫɥɚ X ɢ Y. ȼɵɱɢɫɥɢɬɶ X+Y ɢ X-Y ,  

ɟɫɥɢ: 

ɚ) X=1101001; Y=101111;  

ɛ) X=101110110; Y=10111001; 

ɜ) X=100011001; Y=101011. 

8. Ɂɚɞɚɧɵ ɞɜɨɢɱɧɵɟ ɱɢɫɥɚ X ɢ Y. ȼɵɱɢɫɥɢɬɶ X*Y ɢ X/Y ,  

ɟɫɥɢ: 

ɚ) X=1000010011; Y=1011; 

ɛ) X=110010101; Y=1001;  

ɜ) X=100101.011; Y=110.1; 

ɝ) X=100000.1101; Y=101.01. 

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. Ʉɚɤɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɩɨɡɢɰɢɨɧɧɨɣ? 

2. Ʉɚɤɚɹ ɫɢɫɬɟɦɚ ɫɱɢɫɥɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɧɟɩɨɡɢɰɢɨɧɧɨɣ? 

3. ɑɬɨ ɬɚɤɨɟ ɨɫɧɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ? 

4. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɫɹɬɢɱɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɡɚɤɨɞɢɪɨɜɚɬɶ N-

ɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɞɜɨɢɱɧɵɯ ɪɚɡɪɹɞɨɜ? 

5. Ʉɚɤɢɟ ɫɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɗȼɆ? 

6. Ɉɩɪɟɞɟɥɢɬɟ ɩɪɚɜɢɥɚ ɩɟɪɟɜɨɞɚ ɱɢɫɟɥ ɢɡ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɞɟɫɹɬɢɱɧɭɸ. 

7. Ɉɩɪɟɞɟɥɢɬɟ ɩɪɚɜɢɥɚ ɩɟɪɟɜɨɞɚ ɱɢɫɟɥ ɢɡ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɞɜɨɢɱɧɭɸ. 

8. Ɉɩɪɟɞɟɥɢɬɟ ɩɪɚɜɢɥɚ ɩɟɪɟɜɨɞɚ ɱɢɫɟɥ ɢɡ ɞɟɫɹɬɢɱɧɨɣ ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ ɜ 16-ɪɢɱɧɭɸ. 
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №2 

ɂɡɜɥɟɱɟɧɢɟ ɤɨɦɚɧɞ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 
 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪ (Ɇɉ) - ɨɫɧɨɜɧɚɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɚɹ ɫɯɟɦɚ, 
ɜɵɩɨɥɧɹɸɳɚɹ ɜ ɤɨɦɩɶɸɬɟɪɟ ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɨɞɟɪɠɚɳɚɹ 
ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɪɟɝɢɫɬɪɨɜɭɸ ɩɚɦɹɬɶ, Ʉɗɒ, 
ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ, ɲɢɧɭ ɫɨɩɪɹɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɪɬɵ 
(ɚɞɪɟɫɭɟɦɵɟ ɪɟɝɢɫɬɪɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ) ɢ ɬ. ɞ. Ʉɗɒ - 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɦɹɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɞɚɧɧɵɯ. 
 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɛɨɪɨɦ ɤɨɦɚɧɞ, ɫɢɫɬɟɦɨɣ 
ɚɞɪɟɫɚɰɢɢ ɤɨɦɚɧɞ ɢ ɞɚɧɧɵɯ, ɬɢɩɨɦ (ɮɨɪɦɚɬɨɦ) ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 
ɞɚɧɧɵɯ, ɤɨɧɜɟɣɟɪɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɢ ɞɪɭɝɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 
 

Ɉɩɟɪɚɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ - ɩɪɨɝɪɚɦɦɧɨ-ɭɩɪɚɜɥɹɟɦɨɟ ɭɫɬ-

ɪɨɣɫɬɜɨ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɹɜɥɹɸɳɟɟɫɹ ɱɚɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɉ, ɢ ɫɨɞɟɪɠɚɳɟɟ ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ 
ɪɟɝɢɫɬɪɨɜɭɸ ɩɚɦɹɬɶ, ɜɵɩɨɥɧɹɸɳɟɟ ɫɩɢɫɨɤ ɦɢɤɪɨɨɩɟɪɚɰɢɣ 
(ɫɢɧɯɪɨɫɢɝɧɚɥɨɜ), ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɤɨɦɚɧɞ 

(ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ, ɭɫɥɨɜɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɩɟɪɟɫɵɥɤɢ ɞɚɧɧɵɯ, ɫɞɜɢɝɚ, 
ɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ). ȼ ɫɥɨɜɟ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɨɧɰɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɥɚɝɢ (ɛɢɬɵ-ɩɪɢɡɧɚɤɢ), ɧɚɩɪɢɦɟɪ, ɫɬɚɪɲɢɣ ɛɢɬ 
ɡɧɚɤɚ, ɩɟɪɟɧɨɫɚ, ɩɚɪɢɬɟɬɚ, ɧɭɥɹ ɢɥɢ ɩɟɪɟɩɨɥɧɟɧɢɹ. ɉɚɦɹɬɶ - 
ɨɩɟɪɚɬɢɜɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɯɪɚɧɹɳɟɟ ɡɚɝɪɭɠɚɟɦɭɸ 
ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɤɨɦɚɧɞɵ ɢ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦ, 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ ɜ ɬɟɤɭɳɟɟ ɜɪɟɦɹ, ɜ ɤɨɬɨɪɭɸ 
ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɦɟɳɚɟɬ ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ, 

ɫɱɢɬɵɜɚɟɦɵɟ ɫ ɞɢɫɤɚ ɞɥɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. ɉɚɦɹɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɨɛɴɟɦɨɦ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ. Ɋɚɡɥɢɱɚɸɬ ɩɚɦɹɬɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɞɟɣɫɬɜɢɹ. ɉɚɦɹɬɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɬɢɩɚ 
ɬɪɟɛɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ (ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ) 

ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɹɱɟɣɤɚɯ ɩɚɦɹɬɢ. 
 

ɍɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ - ɭɫɬɪɨɣɫɬɜɨ, ɤɨɨɪɞɢɧɢɪɭɸɳɟɟ ɪɚ-
ɛɨɬɭ ɤɨɦɩɶɸɬɟɪɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɭɩɪɚɜɥɟɧɢɟ ɨɩɟɪɚɰɢɹɦɢ ɜ ɧɟɦ 
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ɩɭɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɨɩɟɪɚɰɢɣ (ɫɢɧɯɪɨɫɢɝɧɚɥɨɜ), 
ɝɟɧɟɪɢɪɭɟɦɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɞɨɦ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɟɦɨɣ 
ɤɨɦɚɧɞɵ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɭɫɬɪɨɣɫɬɜɚ ɫ 
"ɯɪɚɧɢɦɨɣ ɥɨɝɢɤɨɣ", ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɭɸ 
ɩɚɦɹɬɶ (ɉɂɁɍ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɦɢɤɪɨɤɨɦɚɧɞ (ɷɥɟɦɟɧɬɚɪɧɵɯ ɨɩɟɪɚɰɢɣ), 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ ɦɚɲɢɧɧɵɯ ɤɨɦɚɧɞ. 
 

ɋɱёɬɱɢɤ ɤɨɦɚɧɞ - ɫɯɟɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ 
ɯɪɚɧɟɧɢɹ ɚɞɪɟɫɚ ɤɨɦɚɧɞɵ, ɪɚɡɦɟɳɟɧɧɨɣ ɜ ɩɚɦɹɬɢ, ɫɨɞɟɪɠɢɦɨɟ 
ɤɨɬɨɪɨɣ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 
(ɟɫɬɟɫɬɜɟɧɧɨɣ) ɚɞɪɟɫɚɰɢɢ ɹɱɟɟɤ ɩɚɦɹɬɢ, ɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɞɪɟɫɚ 
ɩɟɪɟɯɨɞɚ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɪɭɲɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 
ɚɞɪɟɫɚɰɢɢ. 
 

Ɋɟɝɢɫɬɪ ɤɨɦɚɧɞ - ɪɟɝɢɫɬɪ, ɫɥɭɠɚɳɢɣ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ 
ɯɪɚɧɟɧɢɹ ɢɫɩɨɥɧɹɟɦɨɣ ɤɨɦɚɧɞɵ.  

Ⱦɟɲɢɮɪɚɬɨɪ ɤɨɦɚɧɞ (ɤɨɞɚ ɨɩɟɪɚɰɢɣ) - ɫɯɟɦɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ 
 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɧɯɪɨɫɢɝɧɚɥɨɜ 
(ɦɢɤɪɨɨɩɟɪɚɰɢɣ) ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɟɤɭɳɟɣ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ. 

Вɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ  

ɂɧɬɟɪɮɟɣɫ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 1 – Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ 
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ɉɪɟɞɥɚɝɚɟɦɚɹ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ, 
ɩɨɞɪɨɛɧɨ ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɰɟɫɫ ɰɢɤɥɢɱɟɫɤɨɣ ɜɵɛɨɪɤɢ ɤɨɦɚɧɞ. 
ȼɵɩɨɥɧɟɧɢɟ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɩɪɨɰɟɫɫɚ ɜɵɛɨɪɤɢ ɤɨɦɚɧɞ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɞɫɜɟɬɤɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɛɥɨɤɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢ ɜɟɪɲɢɧ ɧɚ ɛɥɨɤ-ɫɯɟɦɟ ɚɥɝɨɪɢɬɦɚ 
ɪɚɛɨɬɵ. 
 

Ɇɨɞɟɥɶ ɪɟɚɥɢɡɭɟɬ ɰɢɤɥ ɜɵɛɨɪɤɢ ɤɨɦɚɧɞ ɢ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢ ɫɥɟɞɭɸɳɢɯ 
ɫɥɭɱɚɹɯ:  

1. ȼɵɛɪɚɧɚ ɨɩɟɪɚɰɢɨɧɧɚɹ ɤɨɦɚɧɞɚ.  
2. ȼɵɛɪɚɧɚ ɤɨɦɚɧɞɚ ɩɟɪɟɯɨɞɚ, ɧɨ ɩɟɪɟɯɨɞ ɧɟ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɟɧ (ɧɟ ɜɵɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹ ɩɟɪɟɯɨɞɚ).  
3. ȼɵɛɪɚɧɚ ɤɨɦɚɧɞɚ ɩɟɪɟɯɨɞɚ, ɢ ɩɟɪɟɯɨɞ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ. 
ȼ ɥɟɜɨɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɩɚɧɟɥɶ, ɧɚ 

ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɭɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɷɬɨ: 
 

1. Ʉɧɨɩɤɢ ɡɚɩɭɫɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɛɪɨɫɚ ɜ ɧɚɱɚɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ. 

2. Ƚɪɭɩɩɚ ɤɧɨɩɨɤ RadioButton, ɜɵɛɨɪɚ ɬɢɩɚ ɤɨɦɚɧɞɵ. 

3. ɉɨɥɡɭɧɨɤ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɞɟɪɠɤɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ.  
Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɩɨ ɧɚɡɜɚɧɢɸ ɤɧɨɩɨɤ):  
ɚ) ɩɨɲɚɝɨɜɵɣ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɩɪɚɜɥɹɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟɦ 

ɦɨɞɟɥɢ ɧɚ j ɫɥɟɞɭɸɳɢɣ ɲɚɝ ɚɥɝɨɪɢɬɦɚ;  
ɛ) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ: ɩɪɨɝɪɚɦɦɚ ɩɪɨɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɪɨɰɟɫɫ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɂɚɞɟɪɠɤɚ ɦɟɠɞɭ ɲɚɝɚɦɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟ-
ɥɟɦ ɫ ɩɨɦɨɳɶɸ ɩɨɥɡɭɧɤɚ.  

ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɟ ɩɨɞɫɜɟɱɢɜɚɟɬ 
ɜɵɩɨɥɧɹɟɦɵɣ ɛɥɨɤ ɜ ɛɥɨɤ-ɫɯɟɦɟ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ 
(ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ) ɢ ɛɥɨɤɢ ɭɫɬɪɨɣɫɬɜ ɜ 
ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɜ ɬɟɤɭɳɟɦ ɲɚɝɟ, ɢɥɢ ɛɥɨɤɢ 
ɞɚɧɧɵɯ, ɩɟɪɟɫɵɥɚɟɦɵɯ ɞɪɭɝɨɦɭ ɛɥɨɤɭ ɦɨɞɟɥɢ.  

ȼɵɛɪɚɬɶ ɬɢɩ ɤɨɦɚɧɞɵ, ɨɛɪɚɛɨɬɤɭ ɤɨɬɨɪɨɣ ɞɟɦɨɧɫɬɪɢɪɭɟɬ 
ɦɨɞɟɥɶ ɧɚ ɬɟɤɭɳɟɦ ɩɪɨɯɨɞɟ ɰɢɤɥɚ ɜɵɛɨɪɤɢ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫ 
ɩɨɦɨɳɶɸ ɝɪɭɩɩɵ ɤɧɨɩɨɤ RadioButton, ɦɨɞɟɥɶ ɩɨɞɫɬɪɨɢɬɫɹ ɩɨɞɬɢɩ 
ɤɨɦɚɧɞɵ ɜ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɛɥɨɤɟ 
ɩɪɨɰɟɫɫɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɭɧɤɰɢɹ ɜɫɩɥɵɜɚɸɳɟɣ ɩɨɞɫɤɚɡɤɢ, 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɤɥɢɤɧɭɬɶ ɩɨ ɨɞɧɨɦɭ ɢɡ ɛɥɨɤɨɜ ɩɪɨɰɟɫɫɨɪɚ ɢ 
ɩɨɥɭɱɢɬɶ ɫɨɨɛɳɟɧɢɟ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ ɟɝɨ ɫɨɫɬɚɜɚ ɢ 
ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ ɨɧ ɜɵɩɨɥɧɹɟɬ.  

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. ɑɬɨ ɬɚɤɨɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ? 
2. ɑɬɨ ɬɚɤɨɟ ɤɷɲ-ɩɚɦɹɬɶ? 
3. ɑɟɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ? 
4. ɑɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ? 
5. ɑɬɨ ɬɚɤɨɟ ɫɱёɬɱɢɤ ɤɨɦɚɧɞ? 
6. ɑɬɨ ɬɚɤɨɟ ɪɟɝɢɫɬɪ ɤɨɦɚɧɞ? 
7. ɑɬɨ ɬɚɤɨɟ ɞɟɲɢɮɪɚɬɨɪ ɤɨɦɚɧɞ? 
8. ɑɬɨ ɬɚɤɨɟ ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ? 
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Ɍɪёɯɲɢɧɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 
 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ ɢɫɩɨɥɶɡɭɟɬ ɲɢɧɭ ɞɚɧɧɵɯ, ɲɢɧɭ ɚɞɪɟɫɚ ɢ ɲɢɧɭ 
ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2 – Ɍɪёɯɲɢɧɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ 

 

ɒɢɧɚ ɞɚɧɧɵɯ - ɷɬɨ ɞɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɲɢɧɚ ɫ ɬɪɟɦɹ 
ɫɨɫɬɨɹɧɢɹɦɢ, ɤ ɤɨɬɨɪɨɣ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɨɞɤɥɸɱɟɧɵ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɧ ɩɪɢɟɦɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɜ 
ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɤ ɲɢɧɟ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ 
ɩɨɞɤɥɸɱɟɧɵ ɬɨɥɶɤɨ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ: ɚɤɬɢɜɧɨɟ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ) ɢ 
ɩɚɫɫɢɜɧɨɟ, ɧɚɩɪɢɦɟɪ, ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɈɁɍ). Ɍɪɟɬɶɟ ɫɨɫɬɨɹɧɢɟ 
ɲɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɲɢɧɧɵɦɢ ɮɨɪɦɢɪɨɜɚɬɟɥɹɦɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɦɢ ɜɵɫɨɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ (ɫɨɫɬɨɹɧɢɟ 
ɨɬɤɥɸɱɟɧɨ), ɟɫɥɢ ɢɯ ɪɚɛɨɬɚ ɧɟ ɪɚɡɪɟɲɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɫɢɝɧɚɥɨɦ. 
  

ɈɁɍ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɢ ɩɪɢɟɦɧɢɤɨɦ ɞɚɧɧɵɯ, ɩɨɷɬɨɦɭ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ (Ɇɉ) ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɸ ɡɚɩɢɫɢ ɢɥɢ ɱɬɟɧɢɹ 
ɩɚɦɹɬɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ Ɇɉ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɞɪɟɫ ɧɚ ɲɢɧɭ ɚɞɪɟɫɚ 
ɞɥɹ ɜɵɛɨɪɚ ɹɱɟɣɤɢ ɩɚɦɹɬɢ ɢ ɞɚɧɧɵɟ ɧɚ ɲɢɧɭ ɞɚɧɧɵɯ, ɚ ɡɚɬɟɦ 
ɧɚɩɪɚɜɥɹɟɬ ɫɢɝɧɚɥ ɡɚɩɢɫɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟ ɥɢɧɢɢ ɲɢɧɵ 
ɭɩɪɚɜɥɟɧɢɹ. ȼ ɪɟɠɢɦɟ ɱɬɟɧɢɹ Ɇɉ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɞɪɟɫ ɧɚ 
ɲɢɧɭ ɚɞɪɟɫɚ ɢ ɫɢɝɧɚɥ ɱɬɟɧɢɹ ɩɚɦɹɬɢ ɧɚ ɨɞɧɨɢɦɟɧɧɨɣ ɥɢɧɢɢ ɲɢɧɵ 
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ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬ ɩɨɹɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɲɢɧɟ ɞɚɧɧɵɯ. 

ɉɨɫɥɟ ɷɬɨɝɨ Ɇɉ ɩɪɢɧɢɦɚɟɬ ɷɬɢ ɞɚɧɧɵɟ ɜ ɫɜɨɣ ɜɧɭɬɪɟɧɧɢɣ ɪɟɝɢɫɬɪ. 
 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɫɬɭɩ ɤ ɩɨɪɬɚ ɜɜɨɞɚ ɢ 
ɜɵɜɨɞɚ (ȼɜ/ȼɵɜ) ɫ ɭɱɟɬɨɦ ɨɩɟɪɚɰɢɣ ɡɚɩɢɫɢ (Ɂɩ ȼɜ/ȼɵɜ) ɢ ɱɬɟɧɢɹ 
(ɑɬ ȼɜ/ȼɵɜ), ɜɵɩɨɥɧɹɟɦɵɯ Ɇɉ. Ⱦɥɹ ɫɱɢɬɵɜɚɧɢɹ ɞɚɧɧɵɯ ɢɡ ɉ3ɍ 
Ɇɉ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɞɪɟɫ ɢ ɫɢɝɧɚɥ ɱɬɟɧɢɹ ɉɁɍ, ɜɵɡɵɜɚɸɳɢɣ 
ɩɨɹɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɢɧɟ. 
 

Ⱦɥɹ ɨɩɨɡɧɚɧɢɹ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɟɲɢɮɪɚɬɨɪɵ 
ɚɞɪɟɫɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɤɨɧɤɪɟɬɧɨɣ ɹɱɟɣɤɢ ɩɚɦɹɬɢ 
ɢɥɢ ɩɨɪɬɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ. 
 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ, ɧɚɩɪɢɦɟɪ, ɡɚɩɢɫɶ Ɂɩ ɈɁɍ ɧɚ ɷɤɪɚɧɟ 
ɜɢɡɭɚɥɶɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ: ɩɟɪɟɞɚɱɚ ɚɞɪɟɫɚ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɲɢɧɟ ɚɞɪɟɫɚ (ȺȾɊ), ɟɝɨ ɞɟɲɢɮɪɚɰɢɹ, ɜɵɜɨɞ ɞɚɧɧɵɯ ɩɨ ɲɢɧɟ 
ɞɚɧɧɵɯ (ȾȺɇ) ɢ ɭɫɬɚɧɨɜɤɚ ɫɢɝɧɚɥɚ ɡɚɩɢɫɢ ɜ ɹɱɟɣɤɭ ɩɨ ɲɢɧɟ ɍɉɊ. 
 

ɋɢɝɧɚɥ ɡɚɩɢɫɢ ɹɜɥɹɟɬɫɹ ɦɚɝɢɫɬɪɚɥɶɧɵɦ, ɬɨ ɟɫɬɶ ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ, ɧɨ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, 
ɨɩɨɡɧɚɜɲɢɦ ɫɨɛɫɬɜɟɧɧɵɣ ɚɞɪɟɫ, ɩɪɨɢɡɨɣɞɟɬ ɡɚɩɢɫɶ ɞɚɧɧɵɯ ɜ 
ɹɱɟɣɤɭ ɢɥɢ ɪɟɝɢɫɬɪ. 
 

ɉɪɢ ɱɬɟɧɢɢ ɞɚɧɧɵɯ ɢɡ ɉɁɍ ɬɚɤɠɟ ɩɨɤɚɡɵɜɚɟɬɫɹ ɩɟɪɟɞɚɱɚ 
ɚɞɪɟɫɚ ɩɨ ɲɢɧɟ ɚɞɪɟɫɚ (ȺȾɊ) ɢ ɭɫɬɚɧɨɜɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɫɢɝɧɚɥɚ 
ɱɬɟɧɢɟ, ɜɵɡɵɜɚɸɳɟɝɨ ɩɨɹɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɲɢɧɟ ȾȺɇ. ɗɬɢ 
ɞɟɣɫɬɜɢɹ ɩɪɨɢɫɯɨɞɹɬ ɩɨ ɧɚɠɚɬɢɸ ɤɧɨɩɤɢ ɑɬ ɉɁɍ, ɩɪɢɱɟɦ ɜ ɹɱɟɣɤɟ 
ɉɁɍ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɩɨɞɫɜɟɬɤɨɣ ɧɚɥɢɱɢɟ ɢɧɮɨɪɦɚɰɢɢ.   

Вɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ. 
 

ȼɵɩɨɥɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɩɟɪɚɰɢɢ ɱɬɟɧɢɹ ɈɁɍ, ɡɚɩɢɫɶ ɜ 
ɈɁɍ, ɱɬɟɧɢɟ ɉɁɍ, ɱɬɟɧɢɟ ɢɡ ɩɨɪɬɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɡɚɩɢɫɶ ɜ ɩɨɪɬ 
ɜɜɨɞɚ/ɜɵɜɨɞɚ. Ɉɩɢɫɚɬɶ ɩɨɪɹɞɨɤ ɩɪɨɯɨɠɞɟɧɢɹ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ 
(ɩɪɢɥɨɠɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɤɪɢɧɲɨɬ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɧɚ 
ɦɨɞɟɥɢ). 
 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. ɑɬɨ ɬɚɤɨɟ ɲɢɧɚ? 

2. Ʉɚɤɢɟ ɲɢɧɵ ɫɨɫɬɚɜɥɹɸɬ ɫɢɫɬɟɦɧɭɸ ɲɢɧɭ ɗȼɆ? 

3. ɑɬɨ ɬɚɤɨɟ ɲɢɧɚ ɞɚɧɧɵɯ? 

4. Ʉɚɤɢɟ ɚɞɪɟɫɚ ɩɟɪɟɞɚɸɬɫɹ ɩɨ ɲɢɧɟ ɚɞɪɟɫɚ? 

5. Ⱦɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɢɧɚ ɭɩɪɚɜɥɟɧɢɹ? 
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Ɉɪɝɚɧɢɡɚɰɢɹ ɩɚɦɹɬɢ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 

ɉɚɦɹɬɶ ɫ ɩɪɨɢɡɜɨɥɶɧɨɣ ɜɵɛɨɪɤɨɣ (ɨɫɧɨɜɧɚɹ ɩɚɦɹɬɶ) - ɷɬɨ 
ɭɫɬɪɨɣɫɬɜɨ ɯɪɚɩɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ (ɤɨɦɚɧɞ, ɞɚɧɧɵɯ), ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɛɵɬɶ ɢɡɜɥɟɱɟɧɚ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɟɟ 
ɨɛɪɚɛɨɬɤɢ. Ɉɫɧɨɜɧɚɹ ɩɚɦɹɬɶ ɟɫɬɶ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 
(ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɟ, ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɢ ɡɚɩɢɫɢ ɬɟɤɭɳɟɣ ɢɧɮɨɪɦɚɰɢɢ), 

ɩɨɷɬɨɦɭ ɟɝɨ ɧɚɡɵɜɚɸɬ ɟɳɟ ɨɩɟɪɚɬɢɜɧɵɦ (ɈɁɍ). ɂɡɜɟɫɬɧɵ 
ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɈɁɍ: ɫɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ. ȼ ɫɬɚɬɢɱɟɫɤɢɯ 
ɈɁɍ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɚɦɹɬɢ ɹɜɥɹɟɬɫɹ ɬɪɢɝɝɟɪ, ɚ ɜ 
ɞɢɧɚɦɢɱɟɫɤɢɯ - ɤɨɧɞɟɧɫɚɬɨɪ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɩɨɞɡɚɪɹɞɤɢ (ɪɟɝɟɧɟɪɚɰɢɢ) ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɟɞɢɧɢɱɧɨɝɨ ɛɢɬɚ 
ɢɧɮɨɪɦɚɰɢɢ (ɧɚɥɢɱɢɟ ɡɚɪɹɞɚ). ȼ ɪɟɠɢɦɟ ɪɟɝɟɧɟɪɚɰɢɢ, ɤɚɠɞɵɣ ɪɚɡ, 

ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, ɜɵɩɨɥɧɹɟɬɫɹ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɣ ɢɡ 
ɹɱɟɟɤ ɩɚɦɹɬɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢɯ ɩɟɪɟɡɚɩɢɫɶ. Ɍɚɦ. ɝɞɟ ɯɪɚɧɢɬɫɹ 
ɥɨɝɢɱɟɫɤɚɹ 1, ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɟ ɡɚɪɹɞ, ɚ ɝɞɟ ɟɟ ɧɟɬ - 

ɡɚɪɹɞ ɨɬɫɭɬɫɬɜɭɟɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɨɝɢɱɟɫɤɨɦɭ 0. Ⱦɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ ɩɚɦɹɬɢ ɧɚɢɛɨɥɟɟ ɭɩɨɬɪɟɛɢɬɟɥɶɧɵ 
ɈɁɍ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɬɢɩɚ, ɬɚɤ ɤɚɤ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɚɦɹɬɢ, 

ɯɪɚɧɹɳɟɝɨ ɛɢɬ ɢɧɮɨɪɦɚɰɢɢ, ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟɟ ɱɢɫɥɨ ɬɪɚɧɡɢɫɬɨ-

ɪɨɜ, ɱɟɦ ɜ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɚɦɹɬɶ 
ɩɨɬɪɟɛɥɹɟɬ ɦɟɧɶɲɟ ɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ). ɇɟɞɨɫɬɚɬɤɨɦ ɈɁɍ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɬɢɩɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɯɟɦ 
ɪɟɝɟɧɟɪɚɰɢɢ ɩɚɦɹɬɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɚɦɹɬɢ ɧɟɛɨɥɶɲɨɣ 
ɟɦɤɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɈɁɍ ɫɬɚɬɢɱɟɫɤɨɝɨ ɬɢɩɚ. Ɇɢɤɪɨɫɯɟɦɵ ɈɁɍ 
ɢɦɟɸɬ ɛɢɬɨɜɭɸ ɢɥɢ ɛɚɣɬɨɜɭɸ (ɫɥɨɜɚɪɧɭɸ) ɨɪɝɚɧɢɡɚɰɢɸ, 

ɧɚɩɪɢɦɟɪ, 64Ʉ*1 ɢɥɢ 2Ʉ*8, ɧɨ, ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɩɪɢɦɟɧɹɟɬɫɹ 
ɦɚɬɪɢɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɛɢɬɨɜ ɢɧɮɨɪɦɚɰɢɢ ɜ ɦɢɤɪɨɫɯɟɦɟ. ɑɢɫɥɨ 
ɜɵɜɨɞɨɜ ɤɨɪɩɭɫɚ ɦɢɤɪɨɫɯɟɦɵ ɨɝɪɚɧɢɱɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɛɚɣɬɨɜɨɝɨ 
ɜɚɪɢɚɧɬɚ ɦɢɤɪɨɫɯɟɦɵ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɚɦɹɬɢ ɟɦɤɨɫɬɶɸ 64Ʉ*8 

ɬɪɟɛɭɟɬɫɹ 8 ɦɢɤɪɨɫɯɟɦ 64Ʉ*1, ɨɛɪɚɡɭɸɳɢɯ ɨɞɧɭ ɥɢɧɟɣɤɭ. 
 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɚɦɹɬɢ 1Ʉ*8, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ 
ɦɢɤɪɨɫɯɟɦɚɯ 1Ʉ*1. 
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Ɋɢɫ. 3 – ɋɯɟɦɚ Ɂɍ 1Ʉ*8 

 

 

ɇɚ ɫɯɟɦɟ ɛɢɬɵ ɚɞɪɟɫɚ, ɪɚɡɞɟɥɟɧɧɵɟ ɧɚ ɞɜɟ ɝɪɭɩɩɵ Ⱥ4-Ⱥ0 ɢ 
Ⱥ9-Ⱥ5 ɞɥɹ ɜɵɛɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ, ɧɚ 
ɩɟɪɟɫɟɱɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ, 
ɩɪɢɱɟɦ ɜɯɨɞɵ ɚɞɪɟɫɚ ɫɬɨɥɛɰɨɜ ɭɩɪɚɜɥɹɸɬ ɮɨɪɦɢɪɨɜɚɬɟɥɹɦɢ ɢ 
ɭɫɢɥɢɬɟɥɹɦɢ ɫɱɢɬɵɜɚɧɢɹ. 
 

ȼ ɫɯɟɦɟ Ɂɍ ɜɫɟ ɚɞɪɟɫɧɵɟ ɥɢɧɢɢ ɨɛɴɟɞɢɧɟɧɵ ɜ ɨɞɧɭ ɲɢɧɭ ɢ 
ɩɨɞɤɥɸɱɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɨɞɧɨɢɦɟɧɧɵɦɢ ɧɨɦɟɪɚɦɢ. Ʉɚɠɞɚɹ 
ɦɢɤɪɨɫɯɟɦɚ ɢɦɟɟɬ ɨɞɢɧ ɜɜɨɞ ɛɢɬɚ ɞɚɧɧɵɯ (IN) ɢ ɨɞɢɧ ɜɵɜɨɞ 
(OUT), ɬɨ ɟɫɬɶ ɫɨɞɟɪɠɢɬ ɪɚɡɞɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ. ȿɫɥɢ ɜɵɛɨɪ 
(SEL=0) ɦɢɤɪɨɫɯɟɦ ɪɚɡɪɟɲɟɧ - ɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɩɢɫɶ ɢɥɢ ɱɬɟɧɢɟ 8 
ɛɢɬɨɜ ɞɚɧɧɵɯ, ɫ ɩɨɦɨɳɶɸ ɫɢɝɧɚɥɚ ɧɚ ɥɢɧɢɢ R/W. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɫɢɝɧɚɥɚ SEL= 1 ɦɢɤɪɨɫɯɟɦɵ ɩɟɪɟɜɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ "ɨɬɤɥɸɱɟɧɨ", 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɪɚɳɢɜɚɬɶ ɦɢɤɪɨɫɯɟɦɵ, ɨɛɪɚɡɭɹ ɦɚɬɪɢɱɧɨɟ ɢɯ 
ɫɨɟɞɢɧɟɧɢɟ (ɧɟɫɤɨɥɶɤɨ ɫɬɪɨɤ ɢ ɧɟɫɤɨɥɶɤɨ ɫɬɨɥɛɰɨɜ).  

ɇɚ ɪɢɫ. 4 ɢɡɨɛɪɚɠɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɂɍ 1 Ʉ* 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 4 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɂɍ 1 Ʉ* 1 
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ɇɚ ɫɯɟɦɟ ɛɢɬɵ ɚɞɪɟɫɚ, ɪɚɡɞɟɥɟɧɧɵɟ ɧɚ ɞɜɟ ɝɪɭɩɩɵ Ⱥ4-Ⱥ0 ɢ 
Ⱥ9-Ⱥ5 ɞɥɹ ɜɵɛɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ, ɧɚ 
ɩɟɪɟɫɟɱɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ, 
ɩɪɢɱɟɦ ɜɯɨɞɵ ɚɞɪɟɫɚ ɫɬɨɥɛɰɨɜ ɭɩɪɚɜɥɹɸɬ ɮɨɪɦɢɪɨɜɚɬɟɥɹɦɢ ɢ 
ɭɫɢɥɢɬɟɥɹɦɢ ɫɱɢɬɵɜɚɧɢɹ. 
 

Ɋɚɡɥɢɱɚɸɬ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɬɪɢ ɚɞɪɟɫɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚ: ɜɜɨɞɚ-
ɜɵɜɨɞɚ (ɚɞɪɟɫɭɟɦɵɯ ɪɟɝɢɫɬɪɨɜ), ɩɚɦɹɬɢ ɞɚɧɧɵɯ ɤɨɦɚɧɞ (ɈɁɍ) ɢ 
ɩɚɦɹɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɉɪɢɱɟɦ, ɜ ɩɟɪɢɮɟɪɢɣɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɬɢ ɚɞɪɟɫɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɨɝɭɬ 
ɨɛɴɟɞɢɧɹɬɶɫɹ ɜ ɨɞɧɭ ɨɛɳɭɸ ɩɚɦɹɬɶ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɡɧɢɤɚɟɬ 
ɡɚɞɚɱɚ ɜɵɞɟɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɞɟɲɢɮɪɚɬɨɪɨɜ ɨɞɧɨɣ ɱɚɫɬɢ ɚɞɪɟɫɨɜ 
ɩɨɞ ɩɨɪɬɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɞɪɭɝɨɣ ɱɚɫɬɢ ɩɨɞ ɈɁɍ (RAM) ɢ ɟɳɟ 
ɨɞɧɨɣ ɱɚɫɬɢ ɩɨɞ ɩɨɫɬɨɹɧɧɭɸ ɩɚɦɹɬɶ (ROM). ȼ ɫɢɫɬɟɦɧɵɯ 
ɩɪɨɰɟɫɫɨɪɚɯ ɷɬɢ ɩɪɨɫɬɪɚɧɫɬɜɚ ɪɚɡɞɟɥɟɧɵ ɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ 
ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɝɧɚɥɵ, ɭɤɚɡɵɜɚɸɳɢɟ ɤ 
ɤɚɤɨɦɭ ɩɪɨɫɬɪɚɧɫɬɜɭ ɨɬɧɨɫɢɬɫɹ ɬɨɬ ɢɥɢ ɢɧɨɣ ɚɞɪɟɫ ɤɨɦɚɧɞɵ (ɪɢɫ. 
16). 
 

ȼɧɟɲɧɢɣ ɫɢɝɧɚɥ ɫɜɨɢɦ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ, ɭɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɨɛɪɚɳɟɧɢɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɚɫɫɟɦɛɥɟɪɧɨɣ ɤɨɦɚɧɞɵ MOV 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤ ɈɁɍ. ȿɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɚɫɫɟɦɛɥɟɪɧɚɹ ɤɨɦɚɧɞɚ 
IN ɢɥɢ OUT, ɬɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɝɧɚɥ ɜɵɫɨɤɨɝɨ 
ɭɪɨɜɧɹ (1) ɢ ɞɨɫɬɭɩ ɜɵɩɨɥɧɹɟɬɫɹ ɤ ɩɨɪɬɭ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 5 – Ɋɚɡɞɟɥɟɧɧɵɟ ɚɞɪɟɫɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɉɍ ɢ ɈɁɍ 

 

 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɞɚɱɭ ɞɟɲɢɮɪɚɰɢɢ ɚɞɪɟɫɚ, ɤɨɝɞɚ ɜ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɟ ɫɨɞɟɪɠɢɬɫɹ ɬɪɢ ɡɚɩɨɦɢɧɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɟɦɤɨɫɬɶ 16Ʉ (ɪɢɫ. 6). 
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Ɋɢɫ. 6 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɚɞɪɟɫɨɜ ɦɟɠɞɭ ɈɁɍɈ, ɈɁɍ 1 ɢ ɈɁɍ2 

 

 

ɇɚ ɪɢɫ. 6 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɞɟɲɢɮɪɚɰɢɢ ɚɞɪɟɫɨɜ ɞɥɹ ɬɪɟɯ 
ɈɁɍ, ɩɨɫɬɪɨɟɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 7.  
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 7 - ɋɯɟɦɚ ɞɟɲɢɮɪɚɰɢɢ ɚɞɪɟɫɨɜ 

 

 

Ɇɟɧɹɹ ɡɧɚɱɟɧɢɹ ɜ ɛɢɬɚɯ ɚɞɪɟɫɚ Ⱥ14 ɢ Ⱥ13 (00, 01 ɢ 10), 
ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɈɁɍ. Ȼɢɬɵ Ⱥ12...Ⱥ1 
Ⱥ0 ɩɨɫɬɭɩɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɚɞɪɟɫɧɵɟ ɜɯɨɞɵ 
ɈɁɍ2. ɈɁɍ1, ɈɁɍ0 ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɹɱɟɣɤɚɦ 
ɩɚɦɹɬɢ ɫ ɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɵɯ ɞɟɲɢɮɪɚɬɨɪɨɜ. 

 

Вɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ.  

ɋɬɚɬɢɱɟɫɤɚɹ ɩɚɦɹɬɶ. 
 

ɇɚ ɪɢɫ. 8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ, ɜ ɤɨɬɨɪɨɣ 
ɪɟɚɥɢɡɭɟɬɫɹ ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ ɫɩɨɫɨɛ ɞɟɲɢɮɪɚɰɢɢ ɚɞɪɟɫɨɜ, ɤɨɝɞɚ 
ɫɬɚɪɲɚɹ ɱɚɫɬɶ ɛɢɬɨɜ ɚɞɪɟɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɛɨɪɚ ɛɥɨɤɚ ɩɚɦɹɬɢ 
(Ȼɉ), ɚ ɦɥɚɞɲɢɟ ɛɢɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɹɱɟɣɤɚɦ ɩɚɦɹɬɢ 
ɷɬɨɝɨ ɛɥɨɤɚ. 
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Ɋɢɫ. 8 – Ɇɨɞɟɥɶ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ ɫ ɤɚɫɤɚɞɧɨɣ 
ɞɟɲɢɮɪɚɰɢɟɣ ɚɞɪɟɫɨɜ ɹɱɟɟɤ 

 

 

Ɇɨɞɟɥɶ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɚɦɹɬɢ ɫ ɭɱɟɬɨɦ ɞɢɚ-
ɝɪɚɦɦ ɡɚɩɢɫɢ ɢ ɱɬɟɧɢɹ ɞɚɧɧɵɯ. 
 

ȼ ɪɟɠɢɦɟ ɡɚɩɢɫɢ ɧɟɨɛɯɨɞɢɦɨ ɜ ɚɞɪɟɫɧɵɯ ɨɤɧɚɯ ɜɜɨɞɚ ɡɚɞɚɬɶ 
ɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɛɥɨɤɚ ɢ ɧɨɦɟɪɚ ɹɱɟɣɤɢ ɩɚɦɹɬɢ. ɇɚɛɪɚɬɶ ɜ ɨɤɧɟ 
ɪɟɝɢɫɬɪɚ ɞɚɧɧɵɯ RGD ɞɜɨɢɱɧɵɣ ɤɨɞ. Ɂɚɬɟɦ ɭɫɬɚɧɨɜɢɬɶ ɚɤɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ ɡɚɩɢɫɢ WR ɪɚɜɧɨɟ 0. ɉɪɢɱɟɦ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ 
ɱɬɟɧɢɟ RD ɞɨɥɠɧɨ ɛɵɬɶ ɩɚɫɫɢɜɧɵɦ ɢ ɪɚɜɧɵɦ 1. ɋ ɩɨɦɨɳɶɸ 
ɤɥɚɜɢɲɢ ɦɵɲɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɉɨɤɚɡɚɬɶ». ɇɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɛɨɪ ɛɥɨɤɚ ɩɚɦɹɬɢ ɢ ɹɱɟɣɤɢ ɫ ɡɚɩɢɫɚɧɧɵɦ ɜ ɧɟɟ 
ɞɜɨɢɱɧɵɦ ɤɨɞɨɦ.  

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɠɢɦ ɱɬɟɧɢɹ 
ɡɚɩɢɫɚɧɧɨɣ ɪɚɧɟɟ ɞɜɨɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɞɪɟɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɛɥɨɤɚ ɩɚɦɹɬɢ (ɹɱɟɣɤɢ) ɢ ɚɤɬɢɜɧɵɣ ɫɢɝɧɚɥ 
ɱɬɟɧɢɹ RD=0 (WR= 1). ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɢɦɚɟɬɫɹ ɤɧɨɩɤɚ «ɉɨɤɚɡɚɬɶ»  
ɢ ɜ ɨɤɧɟ ɪɟɝɢɫɬɪɚ RGD ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɞ, ɫɱɢɬɚɧɧɵɣ ɢɡ ɜɵɛɪɚɧɧɨɣ 
ɹɱɟɣɤɢ ɩɚɦɹɬɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɤɧɨ ɜɜɨɞɚ RGD ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɱɢɳɟɧɨ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɚɬɭɪɵ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɩɚɦɹɬɶ.  
ɇɚ ɪɢɫ. 9 ɩɨɤɚɡɚɧɚ ɭɩɪɨɳɟɧɧɚɹ ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ 

ɫ ɦɚɬɪɢɰɟɣ ɷɥɟɦɟɧɬɨɜ ɩɚɦɹɬɢ 4*4, ɫɯɟɦɨɣ ɷɥɟɦɟɧɬɚ ɩɚɦɹɬɢ, 
ɫɨɞɟɪɠɚɳɟɝɨ ɤɨɧɞɟɧɫɚɬɨɪ ɋ ɢ ɬɪɚɧɡɢɫɬɨɪɵ, ɢ ɫɯɟɦɚɦɢ 
ɞɟɲɢɮɪɚɰɢɢ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɡɚɪɹɞɚ ɤɨɧɞɟɧɫɚɬɨɪɨɜ. 
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Ɋɢɫ. 9 - Ɇɨɞɟɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ 

ȿɞɢɧɢɱɧɨɟ ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɚ ɩɚɦɹɬɢ ɨɬɦɟɱɚɟɬɫɹ ɤɪɚɫɧɵɦ 
ɰɜɟɬɨɦ (ɤɨɧɞɟɧɫɚɬɨɪ ɡɚɪɹɠɟɧ). Ɇɨɞɟɥɶ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɪɟɠɢɦɵ: 
ɡɚɩɢɫɶ, ɱɬɟɧɢɟ ɢ ɪɟɝɟɧɟɪɚɰɢɸ ɩɚɦɹɬɢ. ȼ ɪɟɠɢɦɟ ɡɚɩɢɫɢ ɛɢɬɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɞɪɟɫɚ ɫɬɪɨɤɢ (Ⱥ1 ȺɈ), ɫɬɨɥɛɰɚ (A3 Ⱥ2), 

ɡɧɚɱɟɧɢɟ ɛɢɬɚ ɧɚ DBx (0 ɢɥɢ 1) ɢ ɚɤɬɢɜɧɵɣ ɫɢɝɧɚɥ WE=0. ɉɨɫɥɟ 
ɷɬɨɝɨ ɧɚɠɢɦɚɟɬɫɹ ɤɧɨɩɤɚ «Ɂɚɩɢɫɶ». ɇɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɪɹɞ ɤɨɧɞɟɧɫɚɬɨɪɚ ɋ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ ɢ ɜɵɛɨɪ ɷɥɟɦɟɧɬɚ ɩɚɦɹɬɢ ɢ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɫɯɟɦɚ 
ɪɟɝɟɧɟɪɚɰɢɢ ɩɚɦɹɬɢ ɜ ɷɥɟɦɟɧɬɟ ɩɚɦɹɬɢ, ɞɟɦɨɧɫɬɪɢɪɭɹ ɩɨɞɡɚɪɹɞɤɭ 
ɤɨɧɞɟɧɫɚɬɨɪɚ ɋ (ɩɨɜɬɨɪɧɚɹ ɡɚɩɢɫɶ). Ɋɚɡɪɹɞ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɫɨ 
ɜɪɟɦɟɧɟɦ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɫɟɣ ɫɬɪɨɤɟ ɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɬɚɣɦɟɪɨɦ, ɫ ɩɨɦɨɳɶɸ ɫɱɟɬɱɢɤɚ ɋɌ2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɫɱɢɬɵɜɚɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɪɹɞɚ ɤɨɧɞɟɧɫɚɬɨɪɚ, 
ɬɨ ɟɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɪɟɝɟɧɟɪɚɰɢɹ ɜɫɟɯ ɫɬɪɨɤ. 
 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɷɬɨɝɨ ɪɟɠɢɦɚ ɧɚɠɢɦɚɟɬɫɹ ɤɧɨɩɤɚ 
«Ɋɟɝɟɧɟɪɚɰɢɹ». ȼ ɷɥɟɦɟɧɬɚɯ ɩɚɦɹɬɢ ɦɚɬɪɢɰɵ ɪɨɡɨɜɵɦ ɰɜɟɬɨɦ 
ɨɬɦɟɱɚɟɬɫɹ ɪɚɡɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɞɢɧɢɱɧɵɦ ɫɨɫɬɨɹɧɢɹɦ. ɉɨɫɥɟ ɷɬɨɝɨ ɬɚɣɦɟɪɨɦ 
ɡɚɩɭɫɤɚɟɬɫɹ ɜ ɪɚɛɨɬɭ ɫɱɟɬɱɢɤ ɋɌ2, ɤɨɬɨɪɵɣ ɱɟɪɟɡ ɦɭɥɶɬɢɩɥɟɤɫɨɪ 
MX ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɤɚɧɢɪɨɜɚɧɢɟ ɤɚɠɞɨɣ ɫɬɪɨɤɢ. 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɫɬɪɨɤɢ ɬɚɦ, ɝɞɟ ɛɵɥ ɪɨɡɨɜɵɣ ɰɜɟɬ (ɪɚɡɪɹɠɟɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ), ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɡɚɦɟɧɚ ɧɚ ɤɪɚɫɧɵɣ ɰɜɟɬ 
(ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɤɨɧɞɟɧɫɚɬɨɪɚ). ɗɬɨɬ ɩɪɨɰɟɫɫ 
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ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɧɚɫɬɭɩɢɬ ɫɢɝɧɚɥ «ɋɛɪɨɫ» (ɧɚɠɚɬɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɧɨɩɤɢ). ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɞɟɲɢɮɪɚɬɨɪ (DC) ɫɬɨɥ-
ɛɰɨɜ ɧɟ ɭɱɚɫɬɜɭɟɬ, ɜɯɨɞɚ DBx ɢ ɜɵɯɨɞɚ Ɉȼɵɯ ɨɬɤɥɸɱɟɧɵ  

(WE=RE= 1). 

ȼ ɪɟɠɢɦɟ ɑɬɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɨɞɟɪɠɢɦɨɝɨ ɪɟɝɢɫɬɪɚ RG ɫɬɪɨɤ  
ɢ ɪɟɝɢɫɬɪɚ Ʉɋ ɫɬɨɥɛɰɨɜ ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɤɬɢɜɧɵɣ ɫɢɝɧɚɥ ɪɚɡɪɟɲɟɧɢɹ ɱɬɟɧɢɹ RE=0 
(WE=1) ɢ ɧɚ ɜɵɯɨɞɟ ɉȼɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɜɵɛɪɚɧɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɩɚɦɹɬɢ (1 ɢɥɢ 0). ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜ ɷɥɟɦɟɧɬɚɯ ɩɚɦɹɬɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɞɢɧɢɱɧɵɟ ɛɢɬɵ (ɤɪɚɫɧɵɣ ɰɜɟɬ). 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɧɟɫɟɧɢɟ ɩɟɪɜɵɯ ɛɢɬɨɜ ɩɭɬёɦ ɳɟɥɱɤɚ ɤɧɨɩɤɨɣ 
ɦɵɲɢ ɩɨ ɷɥɟɦɟɧɬɭ ɩɚɦɹɬɢ ɜ ɪɟɠɢɦɟ ɪɟɝɟɧɟɪɚɰɢɢ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ 10 - ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɫ ɦɨɞɟɥɶɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ 

ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɢɜɟɞɟɧɚ ɜ ɩɚɩɤɚɯ «ɋɬɚɬɢɱɟɫɤɚɹ ɢ 
ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɚɦɹɬɢ». 
 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ. 
2. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ. 
3. ȼ ɱёɦ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ? 

4. ȼ ɱёɦ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ? 

5. ɑɬɨ ɹɜɥɹɟɬɫɹ ɹɱɟɣɤɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɩɚɦɹɬɢ? 

6. ɑɬɨ ɹɜɥɹɟɬɫɹ ɹɱɟɣɤɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ? 

7. Ʉɚɤɨɣ ɜɢɞ ɩɚɦɹɬɢ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ? 
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №5 

Дɢɚɥɨɝɨɜɵɟ ɩɪɨɬɨɤɨɥɵ 

 

ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɪɨɬɨɤɨɥɵ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ ɫɬɪɨɹɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɞɢɚɥɨɝɚ: ɩɟɪɜɚɹ ɫɬɨɪɨɧɚ ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫ, ɜɬɨɪɚɹ ɫɬɨɪɨɧɚ 
ɨɬɜɟɱɚɟɬ ɧɚ ɧɟɝɨ. ȼ ɪɹɞɟ ɩɪɨɬɨɤɨɥɨɜ ɞɢɚɥɨɝ ɦɨɠɟɬ ɫɨɫɬɨɹɬɶ ɢɡ 
ɨɞɧɨɝɨ ɡɚɩɪɨɫɚ ɢ ɨɞɧɨɝɨ ɨɬɜɟɬɚ (ɧɚɩɪɢɦɟɪ, ɜ ɩɪɨɬɨɤɨɥɟ HTTP), ɜ 
ɞɪɭɝɢɯ ɞɢɚɥɨɝ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɞɟɫɹɬɤɢ ɡɚɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ 
(ɧɚɩɪɢɦɟɪ, FTP, POP3, SMTP). 

 

ɉɪɨɬɨɤɨɥ SMTP 
 

ɉɪɨɬɨɤɨɥ SMTP (Simple Mail Transfer Protocol, ɩɪɨɫɬɨɣ 
ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɩɨɱɬɵ) ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɩɪɚɜɤɭ ɩɨɱɬɵ ɞɪɭɝɨɦɭ 
ɚɞɪɟɫɚɬɭ. 
 

ɋɟɚɧɫ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ SMTP ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ: 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ, ɩɟɪɟɞɚɱɚ ɩɚɪɚɦɟɬɪɨɜ ɩɢɫɶɦɚ (ɚɞɪɟɫɚ, ɬɟɦɚ), 
ɨɬɩɪɚɜɤɚ ɬɟɤɫɬɚ ɫɨɨɛɳɟɧɢɹ ɢ ɡɚɜɟɪɲɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ. 
 

ɉɨɫɤɨɥɶɤɭ ɪɚɛɨɬɚ ɫ ɩɨɱɬɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɢɦɟɧɢ 
ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɨ ɩɟɪɜɵɦ ɷɬɚɩɨɦ ɞɢɚɥɨɝɚ ɢɞёɬ 
ɚɜɬɨɪɢɡɚɰɢɹ – ɤɥɢɟɧɬ ɩɟɪɟɞɚёɬ ɫɟɪɜɟɪɭ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɶ. 
Ɉɛɚ ɩɪɨɬɨɤɨɥɚ ɩɨɞɞɟɪɠɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 
 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɬɨɤɨɥɚ SSL, ɨɞɧɚɤɨ ɞɥɹ ɞɚɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɪɚɛɨɬɵ ɞɥɹ ɩɪɨɫɬɨɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɲɢɮɪɨɜɚɧɧɚɹ 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ. ɉɪɨɬɨɤɨɥ SMTP ɤɨɞɢɪɭɟɬ ɩɚɪɨɥɶ ɤɨɞɢɪɨɜɤɨɣ 
base64, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɡɚɳɢɬɭ, ɤɨɬɨɪɚɹ, ɜɩɪɨɱɟɦ, 
ɥɟɝɤɨ ɜɫɤɪɵɜɚɟɬɫɹ.  

Ʉ ɩɢɫɶɦɭ ɦɨɝɭɬ ɩɪɢɥɚɝɚɬɶɫɹ ɞɜɨɢɱɧɵɟ ɮɚɣɥɵ, ɧɨ ɢɡ-ɡɚ ɬɨɝɨ, 
ɱɬɨ ɩɪɨɬɨɤɨɥ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɟɪɟɞɚɱɭ ɬɨɥɶɤɨ ASCII-
ɢɧɮɨɪɦɚɰɢɢ, ɮɚɣɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɞɢɪɨɜɚɧɵ ɜ ɬɟɤɫɬɨɜɵɣ 
ɮɨɪɦɚɬ ɩɨ ɫɬɚɧɞɚɪɬɭ MIME. 
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Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɩɪɨɬɨɤɨɥɚ SMTP 

Ʉɨɦɚɧɞɚ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ   

HELO ɞɨɦɟɧ ɇɚɱɚɥɨ ɫɟɫɫɢɢ   

AUTH  Ⱥɭɬɟɧɬɢɮɢɤɚɰɢɹ: ɫɟɪɜɟɪ ɡɚɩɪɨɫɢɬ 

LOGIN  ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ,  ɡɚɤɨɞɢɪɨɜɚɧɧɵɟ ɫ 

  ɩɨɦɨɳɶɸ base64   

MAIL <e-mail Ⱥɞɪɟɫ ɨɬɩɪɚɜɢɬɟɥɹ ɩɢɫɶɦɚ  

FROM: ɨɬɩɪɚɜɢɬɟɥɹ>    

RCPT <e-mail Ⱥɞɪɟɫ ɩɨɥɭɱɚɬɟɥɹ ɩɢɫɶɦɚ  

TO: ɩɨɥɭɱɚɬɟɥɹ>    

DATA  ɉɨɫɥɟ  ɷɬɨɣ  ɤɨɦɚɧɞɵ  ɫɟɪɜɟɪ  ɜɫɟ 

  ɞɚɧɧɵɟ ɜɨɫɩɪɢɧɢɦɚɟɬ ɤɚɤ ɬɟɥɨ ɩɢɫɶɦɚ. 

  ɉɪɢɡɧɚɤɨɦ ɨɤɨɧɱɚɧɢɹ ɬɟɥɚ ɹɜɥɹɟɬɫɹ 

  ɫɬɪɨɤɚ ɫ ɟɞɢɧɫɬɜɟɧɧɨɣ ɬɨɱɤɨɣ. 

HELP [ɤɨɦɚɧɞɚ] ȼɵɜɨɞ ɫɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 

  ɭɤɚɡɚɧɧɨɣ ɤɨɦɚɧɞɟ (ɟɫɥɢ ɨɧɚ ɭɤɚɡɚɧɚ) 

QUIT  Ɂɚɜɟɪɲɟɧɢɟ ɫɟɚɧɫɚ   

 

ɉɪɨɬɨɤɨɥ POP3 
 

ɉɪɨɬɨɤɨɥ POP3 (Post Office Protocol) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɩɨɱɬɵ ɫ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ ɧɚ ɥɨɤɚɥɶɧɭɸ ɦɚɲɢɧɭ. 

 

Ɍɚɛɥɢɰɚ 3 – Ɉɫɧɨɜɧɵɟ ɤɨɦɚɧɞɵ ɩɪɨɬɨɤɨɥɚ POP3: 

Ʉɨɦɚɧɞɚ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ  

USER ɢɦɹ Ⱥɭɬɟɧɬɢɮɢɤɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 ɩɨɥɶɡɨɜɚɬɟɥɹ   

PASS ɩɚɪɨɥɶ ɉɚɪɨɥɶ ɨɬɤɪɵɬɵɦ ɬɟɤɫɬɨɦ 

STAT  ɉɨɥɭɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɨɨɛɳɟɧɢɣ ɜ 

  ɹɳɢɤɟ ɢ ɢɯ ɪɚɡɦɟɪ 

LIST [ɫɨɨɛɳɟɧɢɟ] ɉɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ  ɨɛɨ  ɜɫɟɯ 

  ɫɨɨɛɳɟɧɢɹɯ  ɜ  ɹɳɢɤɟ  (ɢɥɢ  ɨ 

  ɤɨɧɤɪɟɬɧɨɦ, ɟɫɥɢ ɨɧɨ ɭɤɚɡɚɧɨ) 

DELE ɫɨɨɛɳɟɧɢɟ ɍɞɚɥɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ 

RETR ɫɨɨɛɳɟɧɢɟ Ɂɚɝɪɭɡɤɚ ɭɤɚɡɚɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ 

QUIT  Ɂɚɜɟɪɲɟɧɢɟ ɫɟɚɧɫɚ 
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ɂɫɩɨɥɶɡɭɟɦɵɟ ɭɬɢɥɢɬɵ 
 

ɉɨɫɤɨɥɶɤɭ ɩɪɨɬɨɤɨɥɵ POP3 ɢ SMTP ɨɫɧɨɜɚɧɵ ɧɚ ɬɟɤɫɬɨɜɨɦ 
ɞɢɚɥɨɝɟ ɦɟɠɞɭ ɤɥɢɟɧɬɨɦ ɢ ɫɟɪɜɟɪɨɦ, ɞɨɩɭɫɬɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜɦɟɫɬɨ ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɱɬɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɵɱɧɵɣ ɤɥɢɟɧɬ telnet 
ɢɥɢ ɨɞɧɭ ɢɡ ɫɨɜɦɟɫɬɢɦɵɯ ɫ ɷɬɢɦ ɩɪɨɬɨɤɨɥɨɦ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɩɪɨɝɪɚɦɦ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɨɱɬɨɜɨɦɭ ɫɟɪɜɟɪɭ ɧɭɠɧɨ ɡɧɚɬɶ ɢɦɹ 
ɫɟɪɜɟɪɚ ɢ ɩɨɪɬ. 
 

ɂɦɹ ɩɨɱɬɨɜɨɝɨ ɫɟɪɜɟɪɚ ɦɨɠɟɬ ɧɟ ɫɨɜɩɚɞɚɬɶ ɫ ɢɦɟɧɟɦ 
ɩɨɱɬɨɜɨɝɨ ɚɞɪɟɫɚ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɚɞɪɟɫɚ user@mail.ru ɩɨɱɬɨɜɵɣ 
ɫɟɪɜɟɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɱɬɵ ɛɭɞɟɬ pop.mail.ru, ɚ ɞɥɹ ɨɬɩɪɚɜɤɢ 
ɩɨɱɬɵ - smtp.mail.ru. ɂɦɟɧɚ ɩɨɱɬɨɜɵɯ ɫɟɪɜɟɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ 
ɞɨɦɟɧɚ ɨɛɵɱɧɨ ɯɪɚɧɹɬɫɹ ɜ ɡɚɩɢɫɢ ɬɢɩɚ MX ɧɚ DNS-ɫɟɪɜɟɪɟ (ɚ ɩɪɢ 
ɟё ɨɬɫɭɬɫɬɜɢɢ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɞɪɟɫ ɫɟɪɜɟɪɚ ɢɡ ɡɚɩɢɫɢ ɬɢɩɚ A), 
ɤɪɨɦɟ ɬɨɝɨ, ɢɯ ɨɛɵɱɧɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨɱɬɨɜɨɣ 
ɫɥɭɠɛɵ. Ⱦɥɹ ɩɪɨɬɨɤɨɥɚ POP3 ɫɬɚɧɞɚɪɬɧɵɣ ɧɨɦɟɪ ɩɨɪɬɚ 110, ɞɥɹ 
SMTP – 25, ɨɞɧɚɤɨ ɨɧɢ ɬɚɤɠɟ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɜ ɪɚɡɧɵɯ ɫɥɭɠɛɚɯ. 
 

Ⱦɥɹ ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɪɚɫɤɨɞɢɪɨɜɚɧɢɹ ɩɚɪɨɥɹ ɞɥɹ ɩɪɨɬɨɤɨɥɚ 
SMTP ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɭ ɢɡ ɩɨɞɯɨɞɹɳɢɯ ɭɬɢɥɢɬ, ɢɥɢ ɠɟ 
ɨɞɢɧ ɢɡ ɨɧɥɚɣɧɨɜɵɯ ɩɟɪɟɤɨɞɢɪɨɜɳɢɤɨɜ.  

Ɂɚɞɚɧɢɟ 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɩɨɬɪɟɛɭɟɬɫɹ 
ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɩɨɱɬɨɜɨɦɭ ɫɟɪɜɟɪɭ. Ⱦɨɩɭɫɬɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɥɸɛɨɣ ɫɟɪɜɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɢɦɟɟɬɫɹ ɭɱɟɬɧɚɹ ɡɚɩɢɫɶ. 
 

ɂɫɩɨɥɶɡɭɹ SMTP-ɫɟɪɜɟɪ, ɨɬɩɪɚɜɢɬɶ ɩɢɫɶɦɨ ɧɚ ɫɜɨɣ ɚɞɪɟɫ. 
ɂɫɩɨɥɶɡɭɹ POP3-ɫɟɪɜɟɪ ɩɨɥɭɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɢɫɟɦ ɜ ɹɳɢɤɟ, 
ɫɩɢɫɨɤ ɩɢɫɟɦ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɧɢɯ, ɡɚɝɪɭɡɢɬɶ ɩɢɫɶɦɨ, 
ɨɬɩɪɚɜɥɟɧɧɨɟ ɱɟɪɟɡ SMTP-ɫɟɪɜɟɪ. 
 

ȼ ɨɬɱёɬ ɫɥɟɞɭɟɬ ɜɫɬɚɜɢɬɶ ɩɨɥɧɵɟ ɥɨɝɢ ɫɟɚɧɫɨɜ ɫɜɹɡɢ ɫ 
ɤɚɠɞɵɦ ɢɡ ɫɟɪɜɟɪɨɜ. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɚɪɨɥɹ ɤ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ ɜ 
ɫɟɤɪɟɬɟ ɩɚɪɨɥɶ ɢɡ ɨɬɱɟɬɚ ɧɭɠɧɨ ɭɞɚɥɢɬɶ. 
 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. ɂɡ ɤɚɤɢɯ ɷɬɚɩɨɜ ɫɨɫɬɨɢɬ ɫɟɚɧɫ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ SMTP? 

2. Ʉɚɤɢɟ ɜɵ ɡɧɚɟɬɟ ɤɨɦɚɧɞɵ ɩɪɨɬɨɤɨɥɚ SMTP? 

3. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɨɬɨɤɨɥ POP3? 

4. Ʉɚɤɢɟ ɜɵ ɡɧɚɟɬɟ ɤɨɦɚɧɞɵ ɩɪɨɬɨɤɨɥɚ POP3? 

5. ɑɬɨ ɞɟɥɚɟɬ ɤɨɦɚɧɞɚ RETR? 

6. ɑɬɨ ɞɟɥɚɟɬ ɤɨɦɚɧɞɚ DATA? 
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ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɬɨɤɨɥɚ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 

 

Ɂɚɞɚɧɢɟ 
 

Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ, ɜɵɩɨɥɧɹɸɳɟɟ ɪɨɥɶ ɤɥɢɟɧɬɚ ɢɥɢ 
ɫɟɪɜɟɪɚ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɩɪɨɬɨɤɨɥɨɜ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ: 

฀ HTTP
฀ SMTP
฀ POP3
฀ FTP
฀ Ⱦɪɭɝɨɣ (ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ)

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ ɡɚɞɚɧɢɹ ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɜ ɩɚɪɟ: ɨɞɢɧ 
ɱɟɥɨɜɟɤ ɦɨɠɟɬ ɜɡɹɬɶ ɧɚ ɫɟɛɹ ɧɚɩɢɫɚɧɢɟ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ, ɞɪɭɝɨɣ – 
ɤɥɢɟɧɬɫɤɨɣ. ɉɪɢ ɨɞɢɧɨɱɧɨɣ ɪɚɛɨɬɟ ɞɨɩɭɫɬɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɬɨɪɨɧɧɢɟ ɫɟɪɜɟɪɵ ɢɥɢ ɤɥɢɟɧɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɢɥɢ 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɟɬɢ. 
 

ɇɟɞɨɩɭɫɬɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ 
ɢɥɢ ɤɥɚɫɫɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɭɤɚɡɚɧɧɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ: ɜ 
ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɤɥɚɫɫɵ ɢ 
ɩɪɨɰɟɞɭɪɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɨɤɟɬɚɦɢ, ɤɨɬɨɪɵɟ ɜɫɬɪɨɟɧɵ ɜ ɨɫɧɨɜɧɭɸ 
ɛɢɛɥɢɨɬɟɤɭ ɤɥɚɫɫɨɜ ɜɵɛɪɚɧɧɨɝɨ ɹɡɵɤɚ. 
 

ȼ ɨɤɧɟ ɩɪɨɝɪɚɦɦ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɫɦɨɬɪɚ ɥɨɝɨɜ: ɩɨɥɧɵɯ ɬɟɤɫɬɨɜ ɡɚɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ ɧɚ ɧɢɯ.  

ȼ ɨɬɱɟɬɟ ɩɪɢɜɟɞɢɬɟ ɢɫɯɨɞɧɵɟ ɬɟɤɫɬɵ ɨɛɨɢɯ ɩɪɨɝɪɚɦɦ, ɚ 
ɬɚɤɠɟ ɫɧɢɦɤɢ ɨɤɨɧ ɩɪɨɝɪɚɦɦ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
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Ʉɨɦɚɧɞɵ ɞɢɚɝɧɨɫɬɢɤɢ ɫɟɬɢ 

 

Ʉɨɦɚɧɞɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɟɬɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɫɟɬɟɜɵɯ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɩɨɡɜɨɥɹɸɬ ɩɪɨɫɦɨɬɪɟɬɶ ɩɚɪɚɦɟɬɪɵ 
ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɫɟɬɢ, ɩɪɨɜɟɪɢɬɶ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɜ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɛɥɟɦɵ – ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɛɥɟɦɧɵɣ ɭɱɚɫɬɨɤ.  

ɂɫɩɨɥɶɡɭɟɦɵɟ ɭɬɢɥɢɬɵ 
 

ɍɬɢɥɢɬɚ ipconfig ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ TCP/IP, ɬɚɤɢɯ ɤɚɤ IP-
ɚɞɪɟɫ, ɦɚɫɤɚ ɫɟɬɢ, ɲɥɸɡ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɵ DHCP ɢ 
DNS. ɉɨ ɭɦɨɥɱɚɧɢɸ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɫɨɤɪɚɳɟɧɧɵɣ ɧɚɛɨɪ 
ɩɚɪɚɦɟɬɪɨɜ, ɨɞɧɚɤɨ ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɥɸɱɟɣ ɦɨɠɧɨ 
ɜɵɜɟɫɬɢ ɩɨɥɧɵɣ ɫɩɢɫɨɤ. 
 

ɍɬɢɥɢɬɚ ping ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ IP-ɫɨɟɞɢɧɟɧɢɹ ɫ 
ɞɪɭɝɢɦ ɭɡɥɨɦ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɜɪɟɦɹ ɨɛɨɪɨɬɚ ɩɚɤɟɬɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɤɥɸɱɢ ɩɨɡɜɨɥɹɸɬ ɢɡɦɟɧɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɵɬɨɤ ɫɨɟɞɢɧɟɧɢɹ, ɜɪɟɦɹ 
ɨɠɢɞɚɧɢɹ ɨɬɜɟɬɚ ɢ ɬ. ɞ. 
 

ɍɬɢɥɢɬɚ tracert ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɭɬɶ ɞɨ ɭɡɥɚ 
ɧɚɡɧɚɱɟɧɢɹ ɜ ɜɢɞɟ ɫɩɢɫɤɚ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɦɟɠɞɭ ɢɫɯɨɞɧɵɦ ɢ 
ɤɨɧɟɱɧɵɦ ɭɡɥɚɦɢ, ɚ ɬɚɤɠɟ ɜɪɟɦɹ ɨɛɨɪɨɬɚ ɩɚɤɟɬɚ. ȿɫɥɢ ɨɱɟɪɟɞɧɨɣ 
ɭɡɟɥ ɧɟ ɨɬɜɟɬɢɥ ɜ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ, ɬɨ ɜɦɟɫɬɨ ɜɪɟɦɟɧɢ ɨɛɨɪɨɬɚ 
ɩɪɨɝɪɚɦɦɚ ɫɬɚɜɢɬ ɡɜɟɡɞɨɱɤɭ. Ⱥɞɪɟɫ ɭɡɥɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ 
ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɬ ɧɟɝɨ ɩɪɢɲёɥ ɯɨɬɹ ɛɵ ɨɞɢɧ ɨɬɜɟɬ. 
 

ɍɬɢɥɢɬɚ nslookup ɫɥɭɠɢɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɞɨɦɟɧɟ. ɍɬɢɥɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɭɤɚɡɚɧɧɨɦɭ DNS-ɫɟɪɜɟɪɭ (ɟɫɥɢ 
ɫɟɪɜɟɪ ɧɟ ɡɚɞɚɧ, ɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɟɪɜɟɪ ɬɟɤɭɳɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ) ɢ 
ɢɡɜɥɟɤɚɟɬ ɩɨɥɹ ɬɪɟɛɭɟɦɨɝɨ ɬɢɩɚ. ȿɫɥɢ DNS-ɫɟɪɜɟɪ ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ 
ɡɚɩɪɚɲɢɜɚɟɦɭɸ ɡɨɧɭ, ɬɨ ɨɬɜɟɬ ɫɱɢɬɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɵɦ. 
 

ɍɬɢɥɢɬɚ netstat ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɚɤɬɢɜɧɵɯ 
TCP-ɫɨɟɞɢɧɟɧɢɣ, ɩɪɨɫɥɭɲɢɜɚɟɦɵɯ ɭɡɥɨɦ ɩɨɪɬɨɜ, ɬɚɛɥɢɰɵ 
ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɭɡɥɚ, ɚ ɬɚɤɠɟ ɫɬɚɬɢɫɬɢɤɢ Ethernet ɢ ɩɪɨɬɨɤɨɥɨɜ 
ɫɟɬɟɜɨɝɨ ɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɟɣ.  

Ɂɚɞɚɧɢɟ 
 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɵ ɫɟɬɟɜɨɣ ɞɢɚɝɧɨɫɬɢɤɢ nslookup, ping, 
tracert ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɞɜɭɯ ɞɨɦɟɧɚɯ, ɩɪɨɜɟɪɤɢ ɢɯ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɭɬɢ. Ⱦɨɦɟɧɵ ɦɨɠɧɨ ɜɵɛɪɚɬɶ 
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ɩɪɨɢɡɜɨɥɶɧɵɟ, ɧɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɳɟɢɡɜɟɫɬɧɵɟ 
ɞɨɦɟɧɵ (ɬɚɤɢɟ, ɤɚɤ google.com ɢɥɢ yandex.ru), ɚ ɬɚɤɠɟ ɞɨɦɟɧɵ 
ɬɨɦɫɤɨɣ ɫɟɬɢ. 
 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ ipconfig ɞɥɹ ɜɵɹɫɧɟɧɢɹ IP-ɚɞɪɟɫɚ 
ɤɨɦɩɶɸɬɟɪɚ, ɦɚɫɤɢ ɫɟɬɢ ɢ ɲɥɸɡɚ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɚ ɬɚɤɠɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ɉɬɨɛɪɚɡɢɬɶ ɤɷɲ DNS. 
 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ netstat ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ 
ɩɪɨɬɨɤɨɥɨɜ ɢ ɨɬɤɪɵɬɵɯ ɫɨɟɞɢɧɟɧɢɣ/ɩɨɪɬɨɜ. ɉɪɢɜɟɫɬɢ ɫɩɢɫɨɤ 
ɩɪɨɰɟɫɫɨɜ, ɩɪɨɫɥɭɲɢɜɚɸɳɢɯ ɩɨɪɬɵ. 
 

Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɤɨɦɚɧɞ ɫɥɟɞɭɟɬ ɩɨɫɬɚɪɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɫɬɭɩɧɵɟ ɨɩɰɢɢ. 
 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. Ɉɩɪɟɞɟɥɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɭɬɢɥɢ ipconfig. 

2. Ɉɩɪɟɞɟɥɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɭɬɢɥɢɬɵ ping. 

3. Ɉɩɪɟɞɟɥɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɭɬɢɥɢɬɵ tracert. 

4. Ɉɩɪɟɞɟɥɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɭɬɢɥɢɬɵ nslookup. 

5. Ɉɩɪɟɞɟɥɢɬɟ ɧɚɡɧɚɱɟɧɢɟ ɭɬɢɥɢɬɵ netstat. 

6. ɑɬɨ ɬɚɤɨɟ DNS? 

7. ɑɬɨ ɬɚɤɨɟ ɦɚɫɤɚ ɫɟɬɢ? 

8. ɑɬɨ ɬɚɤɨɟ ɲɥɸɡ? 

9. ɑɬɨ ɬɚɤɨɟ DHCP? 

10. ɂɡ ɤɚɤɢɯ ɱɚɫɬɟɣ ɫɨɫɬɨɢɬ IP-ɚɞɪɟɫ? 
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Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ №7 

Аɧɚɥɢɡ ɩɚɤɟɬɨɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

 

ȼ ɨɛɵɱɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɟɬɟɜɚɹ ɤɚɪɬɚ ɭɡɥɚ ɨɛɪɚɛɚɬɵɜɚɟɬ 
ɬɨɥɶɤɨ ɬɟ ɩɚɤɟɬɵ, ɤɨɬɨɪɵɟ ɚɞɪɟɫɨɜɚɧɵ ɞɚɧɧɨɦɭ ɭɡɥɭ, ɢɥɢ ɠɟ ɜɫɟɦ 
ɭɡɥɚɦ ɫɟɬɢ, ɟɫɥɢ ɩɚɤɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɢ 
ɞɪɭɝɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɟɬɟɜɨɣ ɤɚɪɬɵ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ 
ɧɟɪɚɡɛɨɪɱɢɜɵɣ ɪɟɠɢɦ (Promiscuous mode), ɜ ɤɨɬɨɪɨɦ ɫɟɬɟɜɚɹ ɤɚɪɬɚ 
ɩɨɥɭɱɚɟɬ ɜɫɟ ɩɪɨɯɨɞɹɳɢɟ ɩɨ ɫɟɬɢ ɩɚɤɟɬɵ.  

ɉɨɫɤɨɥɶɤɭ ɞɚɧɧɵɣ ɪɟɠɢɦ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɩɟɪɟɯɜɚɬɵɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɪɚɮɢɤ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɱɭɠɢɯ ɭɡɥɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɪɟɠɢɦɚ 
ɹɜɥɹɟɬɫɹ ɧɟɡɚɤɨɧɧɵɦ ɜ ɪɹɞɟ ɫɬɪɚɧ, ɧɨ ɞɚɠɟ ɟɫɥɢ ɡɚɤɨɧ ɧɟ 
ɡɚɩɪɟɳɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɜɧɨ, ɩɟɪɟɯɜɚɬ ɱɭɠɢɯ ɞɚɧɧɵɯ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɣ ɢɥɢ ɭɝɨɥɨɜɧɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɚɧɧɵɣ ɪɟɠɢɦ ɩɨɥɟɡɟɧ ɜ ɪɹɞɟ 
ɫɥɭɱɚɟɜ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚɦ ɫɟɬɢ, ɩɨɫɤɨɥɶɤɭ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɞɢɬɶ 
ɩɪɨɛɥɟɦɧɵɣ ɬɪɚɮɢɤ (ɧɚɩɪɢɦɟɪ, ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɲɬɨɪɦ) ɢ 
ɜɵɹɫɧɢɬɶ ɟɝɨ ɩɪɢɱɢɧɭ. 
 

Ⱥɧɚɥɢɡɚɬɨɪ ɬɪɚɮɢɤɚ (sniffer, ɫɧɢɮɮɟɪ) – ɷɬɨ ɩɪɨɝɪɚɦɦɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɢ ɚɧɚɥɢɡɚ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ.  

ɑɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɫɟɬɟɜɭɸ ɤɚɪɬɭ ɜ ɧɟɪɚɡɛɨɪɱɢɜɵɣ ɪɟɠɢɦ, 
ɬɪɟɛɭɸɬɫɹ ɩɪɢɜɢɥɟɝɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɥɨɤɚɥɶɧɨɣ ɦɚɲɢɧɵ, 
ɩɨɷɬɨɦɭ ɞɚɧɧɚɹ Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɜ ɭɱɟɛɧɨɣ ɚɭɞɢɬɨɪɢɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ.  

Ɂɚɞɚɧɢɟ 
ȼɵɩɨɥɧɢɬɶ ɡɚɯɜɚɬ ɬɪɚɮɢɤɚ, ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɚɧɚɥɢɡ.  
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
1) Ɂɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ VirtualBox.  
2) ȼɵɛɟɪɢɬɟ ɢ ɡɚɩɭɫɬɢɬɟ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ Ubuntu.  
3) Ɉɬɤɪɨɣɬɟ ɬɟɪɦɢɧɚɥ ɞɜɨɣɧɵɦ ɳɟɥɱɤɨɦ ɩɨ ɹɪɥɵɤɭ ɧɚ 

ɪɚɛɨɱɟɦ ɫɬɨɥɟ. 

4) ȼɜɟɞɢɬɟ ɤɨɦɚɧɞɭ sudo wireshark.  
5) Ʉɨɝɞɚ ɬɟɪɦɢɧɚɥ ɡɚɩɪɨɫɢɬ ɩɚɪɨɥɶ, ɜɜɟɞɢɬɟ ips. 

 
6) ȼ ɫɟɤɰɢɢ Capture ɜ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ Wireshark ɜɵɛɟɪɢɬɟ 

ɢɧɬɟɪɮɟɣɫ eth0. 
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7) Ɂɚɩɭɫɬɢɬɟ ɛɪɚɭɡɟɪ FireFox ɢ ɨɬɤɪɨɣɬɟ ɤɚɤɨɣ-ɥɢɛɨ ɫɚɣɬ, 
ɡɚɤɪɨɣɬɟ ɛɪɚɭɡɟɪ.  

8) ɋ ɩɨɦɨɳɶɸ ɮɢɥɶɬɪɚ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɨɬɮɢɥɶɬɪɭɣɬɟ ɡɚɯɜɚɱɟɧɧɵɣ ɬɪɚɮɢɤ, ɨɫɬɚɜɢɜ ɬɨɥɶɤɨ ɩɚɤɟɬɵ 
ɩɪɨɬɨɤɨɥɚ TCP.  

9) ɋɤɨɩɢɪɭɣɬɟ ɜ ɨɬɱёɬ ɫɬɪɨɤɢ ɚɧɚɥɢɡɚɬɨɪɚ ɬɪɚɮɢɤɚ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɫɥɟɞɭɸɳɢɦ ɫɨɛɵɬɢɹɦ (ɟɫɥɢ ɡɚ ɜɪɟɦɹ ɡɚɯɜɚɬɚ 
ɬɪɚɮɢɤɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ TCP-ɫɨɟɞɢɧɟɧɢɣ, ɭɞɚɥɢɬɟ ɢɡ 
ɨɬɱёɬɚ ɥɢɲɧɢɟ ɫɬɪɨɤɢ):  

a) ɭɫɬɚɧɨɜɤɚ TCP-ɫɨɟɞɢɧɟɧɢɹ; 

b) ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ; 

c) ɡɚɜɟɪɲɟɧɢɟ TCP-ɫɨɟɞɢɧɟɧɢɹ. 
 

10) Ɂɚɤɪɨɣɬɟ Wireshark (ɧɚ ɜɨɩɪɨɫ ɩɪɨɝɪɚɦɦɵ ɨ ɫɨɯɪɚɧɟɧɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɬɜɟɬɶɬɟ ɨɬɪɢɰɚɬɟɥɶɧɨ) ɢ ɞɪɭɝɢɟ ɨɬɤɪɵɬɵɟ ɜ 
ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɨɤɧɚ.  

11) Ɂɚɜɟɪɲɢɬɟ ɪɚɛɨɬɭ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ: ɜɵɛɟɪɢɬɟ ɜ 
ɦɟɧɸ Мɚɲɢɧɚ ɩɭɧɤɬ Зɚɤɪɵɬɶ..., ɨɬɦɟɬɶɬɟ ɩɭɧɤɬ ɋɨхɪɚɧɢɬɶ 
ɫɨɫɬɨяɧɢɟ ɦɚɲɢɧɵ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɈɄ.  

12) Ⱦɨɠɞɢɬɟɫɶ ɫɨɯɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 

13) Ɂɚɤɪɨɣɬɟ ɩɪɨɝɪɚɦɦɭ VirtualBox. 
 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

1. ɑɬɨ ɬɚɤɨɟ ɫɟɬɟɜɚɹ ɤɚɪɬɚ? 

2. Ʉɚɤɚɹ ɫɟɬɶ ɧɚɡɵɜɚɟɬɫɹ ɥɨɤɚɥɶɧɨɣ? 

3. ɑɬɨ ɬɚɤɨɟ ɩɚɤɟɬ? 

4. ȼ ɱёɦ ɫɨɫɬɨɢɬ ɧɟɪɚɡɛɨɪɱɢɜɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɟɬɟɜɨɣ ɤɚɪɬɵ?
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ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

 

 

1. Ƚɪɟɛɟɲɤɨɜ, Ⱥ.ɘ. ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɫɟɬɢ ɢ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ [Ɍɟɤɫɬ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ : [ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɜɭɡɨɜ, ɨɛɭɱ. ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 11.03.02 - 

"ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ" 
ɤɜɚɥɢɮɢɤɚɰɢɢ (ɫɬɟɩɟɧɢ) "ɛɚɤɚɥɚɜɪ" ] / Ⱥ. ɘ. Ƚɪɟɛɟɲɤɨɜ. - Ɇɨɫɤɜɚ : 
Ƚɨɪɹɱɚɹ Ʌɢɧɢɹ–Ɍɟɥɟɤɨɦ, 2016. - 190 ɫ.  

2. Ƚɪɢɰɟɧɤɨ, ɘ.Ȼ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɢ ɢ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɘ.Ȼ. 
Ƚɪɢɰɟɧɤɨ ; Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ; Ɍɨɦɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ ɋɢɫɬɟɦ 

ɍɩɪɚɜɥɟɧɢɹ ɢ Ɋɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ (ɌɍɋɍɊ) ; Ɏɚɤɭɥɶɬɟɬ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. - Ɍɨɦɫɤ : ɌɍɋɍɊ, 2015. - 134 ɫ. Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://biblioclub.ru/ 

3. ɉɹɬɢɛɪɚɬɨɜ, Ⱥ.ɉ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɢ ɢ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɢɤ / Ⱥ.ɉ. 
ɉɹɬɢɛɪɚɬɨɜ, Ʌ.ɉ. Ƚɭɞɵɧɨ, Ⱥ.Ⱥ. Ʉɢɪɢɱɟɧɤɨ ; ɩɨɞ ɪɟɞ. Ⱥ. ɉ. 
ɉɹɬɢɛɪɚɬɨɜ. - 4-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇɨɫɤɜɚ : Ɏɢɧɚɧɫɵ ɢ 
ɫɬɚɬɢɫɬɢɤɚ, 2014. - 735 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://biblioclub.ru/ 

4. Ȼɪɨɣɞɨ, ȼ.Ʌ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɢ ɢ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ [Ɍɟɤɫɬ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ. Ʌ. Ȼɪɨɣɞɨ. - 2-ɟ 
ɢɡɞ. - ɋɉɛ. : ɉɢɬɟɪ, 2005. - 703 ɫ. 
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ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ 

 
 
 
 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬ ɨɛɹɡɚɧ 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ.  

Ɉɬɱɟɬ ɩɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

1) ɬɟɦɭ ɪɚɛɨɬɵ; 

2) ɭɫɥɨɜɢɟ ɡɚɞɚɧɢɹ; 

3) ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ; 

4) ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ; 

5) ɜɵɜɨɞɵ. 
 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɫɱɢɬɚɟɬɫɹ ɜɵɩɨɥɧɟɧɧɨɣ, ɟɫɥɢ ɜɫɟ 
ɡɚɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ, ɩɨɥɭɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ, 
ɫɨɫɬɚɜɥɟɧ ɩɨɥɧɵɣ ɨɬɱёɬ ɩɨ ɭɤɚɡɚɧɧɨɣ ɮɨɪɦɟ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 
ɫɬɭɞɟɧɬ ɞɨɩɭɫɤɚɟɬɫɹ ɤ ɡɚɳɢɬɟ ɪɚɛɨɬɵ.  

ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫɹɬɫɹ: 

1) ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɩɨ ɬɟɦɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ; 

2) ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ ɫɱɢɬɚɟɬɫɹ ɜɵɩɨɥɧɟɧɧɨɣ, ɟɫɥɢ ɨɧɚ 
ɜɵɩɨɥɧɟɧɚ ɢ ɡɚɳɢɳɟɧɚ. 
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