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ȺɅȽɈɊɂɌɆ ȺɋɂɆɆȿɌɊɂɑɇɈȽɈ ɒɂɎɊɈȼȺɇɂə ɇȺ 
ɈɋɇɈȼȿ ȻɂɇȺɊɇɕɏ ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌȿɃ 

 
ȿ.ɂ. Ʉɨɧɨɜɚɥɨɜɚ, Ⱥ.Ɇ.ɋɚɹɩɢɧ 

 

ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 
(ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), 

 
ȼ ɧɚɫɬɨɹщɟɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɝɪɚɮɟ, ɜɟɪɲɢɧɚɦɢ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɞɜɨɢɱɧɵɟ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 0 ɢ 1). Ⱥɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ 
ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɫɭщɟɫɬɜɭɸщɢɦ ɚɥɝɨɪɢɬɦɚɦ. 

 

ȼ β005 ɝɨɞɭ ȼ.ɂ. Ⱥɪɧɨɥɶɞ ɩɪɟɞɥɨɠɢɥ ɬɟɨɪɢɸ  ɨɛ ɨɩɪɟɞɟɥɟɧɢɢ ɫɥɨɠɧɨɫɬɢ 
ɤɨɧɟɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɧɨɠɟɫɬɜɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜ ɜɢɞɟ ɝɪɚɮɚ.  

ɉɭɫɬɶ ɯ - ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɢɡ 0 ɢ 1μ  nx,,x,x=x ...21 , }0,1{=xi  Ɇɧɨɠɟɫɬɜɨ  Ɇ  

ɜɫɟɯ ɬɚɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɤɨɧɟɱɧɨ, ɟɝɨ ɦɨщɧɨɫɬɶ  ɪɚɜɧɚ, .2n  Ɉɩɪɟɞɟɥɢɦ ɨɩɟɪɚɬɨɪ 
ɜɡɹɬɢɹ ɪɚɡɧɨɫɬɢ  A:ε → Ɇ,  Аб = в, ɝɞɟ x, y  -  ɛɢɧɚɪɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɵ  n, ɩɨ 
ɫɥɟɞɭɸщɟɦɭ ɩɪɚɜɢɥɭμ          11221 ...... xx,,xx=x,,x,xA nn  .  

ȼɫɟ ɛɢɧɚɪɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɵ n ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ,  ɜɟɪɲɢɧɵ ɤɨɬɨɪɨɝɨ ɟɫɬɶ ɜɫɟ n2  ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ Ɇ.  ɉɪɢ 

ɷɬɨɦ ɫɭщɟɫɬɜɭɟɬ  ɟɞɢɧɫɬɜɟɧɧɚɹ ɞɭɝɚ ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ x ɜ y  ɟɫɥɢ ɢ ɬɨɥɶɤɨ ɟɫɥɢ 
Ax = y.   

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɚɫɬɶ ɝɪɚɮɚ ɞɥɹ n=6. ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɟ 
ɤɨɦɩɨɧɟɧɬɵ ɫɜɹɡɧɨɫɬɢ, ɞɜɚ ɰɢɤɥɚ ɞɥɢɧɵ 1 ɢ 6. ȼɫɟɝɨ ɞɥɹ n=6 ɢɦɟɟɬɫɹ 4 ɤɨɦɩɨɧɟɧɬɵ 
ɫɜɹɡɧɨɫɬɢ, 4 ɰɢɤɥɚ, ɞɜɚ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɞɥɢɧɭ 6, ɨɞɢɧ ɞɥɢɧɵ γ ɢ ɨɞɢɧ ɞɥɢɧɵ 1. Ʉɚɠɞɨɣ 
ɜɟɪɲɢɧɟ, ɩɪɢɧɚɞɥɟɠɚщɟɣ ɰɢɤɥɭ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɢɧɚɪɧɨɟ ɞɟɪɟɜɨ ɜɵɫɨɬɵ β  

ȼ ɨɛщɟɦ ɫɥɭɱɚɟ, ɞɥɢɧɚ ɰɢɤɥɚ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ, ɚ ɪɚɡɦɟɪ ɞɜɨɢɱɧɨɝɨ ɞɟɪɟɜɚ 
ɡɚɜɢɫɢɬ ɨɬ n ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ )(2 ng , ɝɞɟ  ɮɭɧɤɰɢɹ g(n)   ɜɨɡɜɪɚщɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɬɟɩɟɧɶ ɱɢɫɥɚ β, ɜɯɨɞɹщɭɸ ɜ ɪɚɡɥɨɠɟɧɢɟ n. ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɫɱɢɬɚɬɶ 
p=g(n). ȼ ɪɚɛɨɬɟ ДβЖ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ, ɨɩɢɫɵɜɚɸщɚɹ ɞɥɹ 300n  ɫɬɪɭɤɬɭɪɭ ɝɪɚɮɚ 
ɞɜɨɢɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɋɥɟɞɭɸщɚɹ ɬɟɨɪɟɦɚ, ɞɨɤɚɡɚɧɧɚɹ ɜ ДγЖ, ɩɨɦɨɝɚɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɨɜɟɪɢɬɶ, 
ɩɪɢɧɚɞɥɟɠɢɬ ɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɰɢɤɥɭ ɢɥɢ ɧɟɬ. 

Ɍɟɨɪɟɦɚ. ɉɭɫɬɶ mm aXORaXORXORaXORaaf ~~...~~)( 121  , ɝɞɟ ia~  

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ a ɞɥɢɧɵ p, m =
p

n , ɬɨɝɞɚ  f(a) = 0   ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɩɪɢɧɚɞɥɟɠɢɬ ɰɢɤɥɭ. 
ɇɚ ɪɢɫɭɧɤɟ 1 ɜɵɛɟɪɟɦ, ɧɚɩɪɢɦɟɪ,  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ a=110011, n=6, p=β, ɬɨɝɞɚ 

ɡɧɚɱɟɧɢɟ ɯɟɲ-ɮɭɧɰɤɢɢ, ɨɩɪɟɞɟɥɟɧɧɨɣ  ɜ ɬɟɨɪɟɦɟ,  ɪɚɜɧɨ f(a)=11 XOR 00 XOR 11 =0, 

ɡɧɚɱɢɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɢɧɚɞɥɟɠɢɬ ɰɢɤɥɭ. ȼɨɨɛщɟ ɝɨɜɨɪɹ, ɡɧɚɱɟɧɢɟ ɯɟɲ-ɮɭɧɤɰɢɢ 
ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɪɚɮɟ. ɇɚ ɪɢɫɭɧɤɟ 1 ɡɧɚɱɟɧɢɟ f(a) ɭɤɚɡɚɧɨ ɜ 
ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ. 
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Ɋɢɫɭɧɨɤ 1 – ɑɚɫɬɶ ɝɪɚɮɚ ɞɥɹ n=6 

ɇɚɪɹɞɭ ɫ ɨɩɟɪɚɬɨɪɨɦ Ⱥ ɦɵ ɛɭɞɟɦ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɬɨɪ ɫɞɜɢɝɚ G ɢ 
ɨɩɟɪɚɬɨɪ ɩɪɵɠɤɚ ɇ. Ɉɩɪɟɞɟɥɢɦ ɨɩɟɪɚɬɨɪ ɫɞɜɢɝɚ G:ε → Ɇ,  Gx = y, ɝɞɟ x, y  -  ɞɜɨɢɱɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɵ n, ɩɨ ɫɥɟɞɭɸщɟɦɭ ɩɪɚɜɢɥɭμ       13221 ...... x,,x,x=x,,x,xA n . 

Ɉɩɟɪɚɬɨɪ ɩɪɵɠɤɚ H:ε → Ɇ,  H(x) = y, ɝɞɟ x, y  -  ɞɜɨɢɱɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɵ n, 

ɩɨ ɫɥɟɞɭɸщɟɦɭ ɩɪɚɜɢɥɭμ )(....)()()( 2
xAXORXORxAXORxAXORxxH

k
k  , ɝɞɟ  k 

ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ.  
Ɉɩɟɪɚɬɨɪɵ G ɢ H ɩɨɡɜɨɥɹɸɬ ɩɨɩɚɞɚɬɶ ɜ ɪɚɡɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɪɚɮɚ. ɇɚɩɪɢɦɟɪ, 

G(001111)=011110 (ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ), H5(001111)=000000. ɗɬɨ ɫɜɨɣɫɬɜɨ 
ɨɩɟɪɚɬɨɪɨɜ ɩɨɜɵɲɚɟɬ ɤɪɢɩɬɨɫɬɨɣɤɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɲɢɮɪɨɜɚɧɢɹ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɨɩɟɪɚɬɨɪɵ A, G, ɢ H ɹɜɥɹɸɬɫɹ ɤɨɦɦɭɬɢɪɭɸщɢɦɢ, ɷɬɨ ɫɜɨɣɫɬɜɨ 
ɨɩɟɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸщɢɦ ɫɜɨɣɫɬɜɨɦ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɚ. 

ȼ ɨɫɧɨɜɭ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɥɨɠɟɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɨ ɬɨɦ, ɱɬɨ 
ɞɟɣɫɬɜɢɟ ɨɩɟɪɚɬɨɪɚ A ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɮɭɧɤɰɢɟɣ. ɉɨɞ ɨɞɧɨɫɬɨɪɨɧɧɨɫɬɶɸ 
ɩɨɧɢɦɚɟɬɫɹ ɧɟ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶ, ɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɜɵɱɢɫɥɢɬɶ ɨɛɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɫɨɜɪɟɦɟɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɡɚ 
ɪɚɡɭɦɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. 

Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸщɢɣ ɚɥɝɨɪɢɬɦ ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɨɜɚɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɢ ɡɚɤɪɵɬɨɝɨ ɤɥɸɱɚμ 
1 ȼɵɛɢɪɚɟɬɫɹ ɞɥɢɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Ч. 

2 ȼɵɛɢɪɚɟɬɫɹ m ɩɪɨɢɡɜɨɥɶɧɵɯ ɡɧɚɱɟɧɢɣ kmmm ,...,, 21 . 

3 ȼɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ )(...)()( 21
21

k
mmm

aXORAXORaXORAaAz k . 

4 Ɉɬɤɪɵɬɵɦ ɤɥɸɱɨɦ ɛɭɞɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɪɚɡɭɸщɢɯ kaaa ,...,, 21  ɢ 
ɤɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ z, ɡɚɤɪɵɬɵɦ ɤɥɸɱɨɦ ɤɨɥɢɱɟɫɬɜɨ ɲɚɝɨɜ ɞɥɹ ɤɚɠɞɨɣ ɨɛɪɚɡɭɸщɟɣ 

kmmm ,...,, 21 . 

ȼɟɪɢɮɢɤɚɰɢɹ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚμ 
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1 ɉɪɨɢɡɜɨɥɶɧɵɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɸɬɫɹ ɱɢɫɥɚ α,ȕ,Ȗ,į  
2 ȼɵɩɨɥɧɹɸɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɪɚɡɭɸщɢɯμ b1=A

α
G

ȕ(
HȖ)

į
(a1), b2=A

α
G

ȕ(
HȖ)

į
(a2), 

…bk=A
α
G

ȕ(
HȖ)

į
(ak). 

3 ɇɨɜɵɟ ɨɛɪɚɡɭɸщɢɟ kb,...,b,b 21 ɩɨɫɵɥɚɸɬɫɹ ɜɥɚɞɟɥɶɰɭ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ. 
4 ȼɥɚɞɟɥɟɰ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ ɜɵɩɨɥɧɹɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɪɚɡɭɸщɢɯ ɢ 

ɨɬɩɪɚɜɥɹɟɬ ɞɥɹ ɜɟɪɢɮɢɤɚɰɢɢμ )(...)()( 21
21

k
mmm

bxorAxorbxorAbAZ k . 

5 ɉɪɨɜɟɪɤɚ ɩɨɞɥɢɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ 
ɪɚɜɟɧɫɬɜɚμ ZZHGA )()( 


 . 

Ɋɚɫɫɦɨɬɪɢɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɚɫɩɟɤɬɵ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ. ȼɨ-ɩɟɪɜɵɯ, ɡɚɦɟɬɢɦ, ɱɬɨ 

ɫɥɨɠɧɨɫɬɶ ɫɚɦɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ ɥɢɧɟɣɧɚ. ȼɫɟɝɨ ɧɚɦ ɩɨɬɪɟɛɭɟɬɫɹ 
k

1
 m

i=
i

ɩɪɢɦɟɧɟɧɢɣ ɨɩɟɪɚɬɨɪɚ Ⱥ. ȼɨ-ɜɬɨɪɵɯ, ɡɥɨɭɦɵɲɥɟɧɧɢɤ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɧɹɬɶ, ɤɚɤɨɣ 
ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɤɪɵɬɨɦɭ, ɞɨɥɠɟɧ ɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ 
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k 1 , ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɡɚɞɚɱɟɣ ɫ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɪɚɛɨɬɵ. Ⱦɪɭɝɚɹ ɫɬɪɚɬɟɝɢɹ 
ɡɥɨɭɦɵɲɥɟɧɧɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɛɨɪɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ A
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ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɤɚɤ )(rO , c )(rO ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɚɦɹɬɶɸ, ɝɞɟ r – 

ɪɚɡɦɟɪ ɧɚɢɛɨɥɶɲɟɝɨ ɰɢɤɥɚ ɜ ɝɪɚɮɟ.  
ɉɚɪɚɦɟɬɪɵ ɜ ɚɥɝɨɪɢɬɦɟ ɫɥɟɞɭɟɬ ɛɪɚɬɶ ɢɫɯɨɞɹ ɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɗȼɆ. 
ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. Ⱦɥɹ 

ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɨɜ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɛɭɞɭɬ ɨɬɥɢɱɚɬɶɫɹ ɛɨɥɶɲɟɣ ɪɚɡɦɟɪɧɨɫɬɶɸ. 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɚɥɝɨɪɢɬɦɚμ 

 n = {293,283,281,271,263} 

 k= [50..100] 

 α = Д100..1000Ж; ȕ =Д1..n]; Ȗ = [100..1000Ж; į  = Д1..1000Ж; 
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