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Ⱥɧɧɨɬɚɰɢɹ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱ-
ɧɨɣ ɡɚɞɚɱɢ ɤɥɚɫɫɚ ɤɨɦɦɢɜɨɹɠɟɪɚ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟ-
ɧɢɟ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɦɨɞɟɥɟɣ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
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Ⱥɧɨɬɚɰɿɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹɽ ɿɫɬɨɬɧɨ ɩɿɞɜɢɳɢɬɢ ɬɨɱɧɿɫɬɶ ɫɢɦɟɬɪɢɱɧɨʀ ɡɚɞɚɱɿ 
ɤɥɚɫɭ ɤɨɦɿɜɨɹɠɟɪɚ ɜɟɥɢɤɨʀ ɪɨɡɦɿɪɧɨɫɬɿ, ɹɤɢɣ ɡɧɚɯɨɞɢɬɶ ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɢ ɞɨɫɥɿɞɠɟɧɧɿ 
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ȼɜɟɞɟɧɢɟ 
 
Ɂɚɞɚɱɚ ɤɨɦɦɢɜɨɹɠɟɪɚ ɹɜɥɹɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɦɨɞɟɥɶɸ ɞɥɹ ɦɧɨɝɢɯ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 
ɭɩɨɪɹɞɨɱɟɧɢɹ, ɪɚɧɠɢɪɨɜɚɧɢɹ, ɤɥɚɫɫɢɮɢɤɚ-
ɰɢɢ, ɪɚɫɩɢɫɚɧɢɹ, ɪɚɞɢɨɬɟɯɧɢɤɢ, ɨɱɟɪɟɞɧɨɫɬɢ 
ɜɜɨɞɚ ɨɛɴɟɤɬɨɜ ɩɪɢ ɨɫɜɨɟɧɢɢ ɬɟɪɪɢɬɨɪɢɢ ɢ 
ɪɹɞ ɞɪɭɝɢɯ.  
 
Ȼɨɥɶɲɢɧɫɬɜɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɜ ɩɪɢɥɨɠɟɧɢɹɯ 
ɡɚɞɚɱ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨ-
ɫɬɶɸ, ɩɪɢ ɢɯ ɪɟɲɟɧɢɢ ɜɨɡɧɢɤɚɸɬ ɡɧɚɱɢɬɟɥɶ-
ɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɬɪɭɞɧɨɫɬɢ [1]. 

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɬɢɩɚ ɤɨɦɦɢ-
ɜɨɹɠɟɪɚ ɹɜɥɹɸɬɫɹ ɬɪɭɞɧɨɪɟɲɚɟɦɵɦɢ, ɚ ɡɧɚ-
ɱɢɬ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɬɚɤɨɣ 
ɡɚɞɚɱɢ ɬɨɥɶɤɨ ɩɟɪɟɛɨɪɧɵɟ ɦɟɬɨɞɵ, ɬɪɟɛɭɸ-
ɳɢɟ ɧɚ ɩɪɚɤɬɢɤɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɯ ɪɟɫɭɪɫɨɜ. Ɉɧɢ ɧɟ ɝɚɪɚɧɬɢɪɭɸɬ ɧɚɯɨɠɞɟ-
ɧɢɟ ɨɩɬɢɦɭɦɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜɪɟɦɟɧɧɨɦ 
ɩɪɨɦɟɠɭɬɤɟ ɢ ɩɨɷɬɨɦɭ ɡɚɱɚɫɬɭɸ ɨɤɚɡɵɜɚɸɬ-
ɫɹ ɧɟɩɪɢɝɨɞɧɵɦɢ ɜ ɫɢɫɬɟɦɚɯ ɪɟɚɥɶɧɨɝɨ  
ɜɪɟɦɟɧɢ [1]. Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɬɨɱɧɵɦ ɩɟɪɟ-
ɛɨɪɧɵɦ ɦɟɬɨɞɚɦ ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɟ 
ɩɪɢɛɥɢɠɟɧɧɵɟ ɦɟɬɨɞɵ, ɫɬɪɨɹɳɢɟ ɞɨɩɭɫɬɢ-
ɦɨɟ ɪɟɲɟɧɢɟ ɫ ɩɪɢɟɦɥɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. ɂɡ-
ɜɟɫɬɧɵɟ ɩɪɢɛɥɢɠɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɡɚɞɚɱ 
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ɬɢɩɚ ɤɨɦɦɢɜɨɹɠɟɪɚ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɛɢɬɶ 
ɧɚ ɞɜɟ ɝɪɭɩɩɵ. Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ 
ɩɪɨɰɟɞɭɪɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɫɬɪɚɬɟɝɢɸ ɩɨɲɚɝɨ-
ɜɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɨɛɯɨɞɚ ɫ ɩɨ-
ɦɨɳɶɸ ɩɪɨɫɬɵɯ ɪɟɲɚɸɳɢɯ ɩɪɚɜɢɥ. ȼɬɨɪɚɹ 
ɝɪɭɩɩɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɚɥɝɨɪɢɬɦɚɦɢ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɦɢ ɪɟɲɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ 
ɧɚ ɝɪɚɮɚɯ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ 
ɦɚɪɲɪɭɬ ɤɨɦɦɢɜɨɹɠɟɪɚ [2]. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ 
ɜɬɨɪɨɣ ɝɪɭɩɩɵ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɚ ɫɢɦɦɟɬɪɢɱɧɨɣ ɡɚɞɚɱɢ ɤɥɚɫɫɚ ɤɨɦ-
ɦɢɜɨɹɠɟɪɚ ɫ ɦɚɬɪɢɰɟɣ ɫɬɨɢɦɨɫɬɢ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɟɣɫɹ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɨɞɢɧɚɤɨɜɵɯ 
ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟ-
ɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 
1. ɉɨɫɬɪɨɟɧɢɟ ɩɪɢɛɥɢɠɟɧɧɵɯ ɫɢɦɦɟɬɪɢɱ-
ɧɵɯ ɡɚɞɚɱ ɤɨɦɦɢɜɨɹɠɟɪɚ ɫ ɦɚɬɪɢɰɟɣ ɫɬɨɢɦɨ-
ɫɬɟɣ, ɫɨɞɟɪɠɚɳɟɣ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɜɧɵɯ ɢɥɢ 
ɛɥɢɡɤɢɯ ɞɪɭɝ ɞɪɭɝɭ ɡɧɚɱɟɧɢɣ; 
2. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨ-
ɦɭ ɨɬɤɪɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚ ɩɨɥɢɧɨɦɢ-
ɚɥɶɧɨɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɬɨɱ-
ɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɨɣ ɡɚɞɚɱɢ ɤɥɚɫɫɚ ɤɨɦɦɢ-
ɜɨɹɠɟɪɚ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. 
 
Ʉɚɠɞɭɸ ɡɚɞɚɱɭ ɬɢɩɚ ɤɨɦɦɢɜɨɹɠɟɪɚ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɤɨɦɛɢɧɚɬɨɪɧɭɸ ɨɩɬɢɦɢɡɚ-
ɰɢɨɧɧɭɸ ɡɚɞɚɱɭ ɨ ɩɟɪɟɫɬɚɧɨɜɤɚɯ, ɨɩɪɟɞɟɥɹ-
ɟɦɭɸ ɬɪɨɣɤɨɣ ( , , )P X f , ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ 
ɨɛɨɡɧɚɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ. 
 
1. Ɋ – ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟɧɢɣ: ɦɧɨɠɟɫɬɜɨ 
ɜɫɟɯ ɰɢɤɥɢɱɟɫɤɢɯ ɩɟɪɟɫɬɚɧɨɜɨɤ (ɨɛɯɨɞɨɜ) 
Ĳ ( [1], Ĳ[2], ..., Ĳ[ ])n  ɦɧɨɠɟɫɬɜɚ {1, 2,…, n}. 
Ɉɛɯɨɞɭ   ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɪɲɪɭɬ ɤɨɦɦɢɜɨɹ-
ɠɟɪɚ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
( [1], Ĳ[2], ..., Ĳ[ ], [1])n   ɪɚɡɥɢɱɧɵɯ ɧɨɦɟɪɨɜ 
[1], Ĳ[2], ..., Ĳ[ ]n  ɷɥɟɦɟɧɬɨɜ 1, 2,…, n. 

 
2. ɏ – ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɯ ɹɜɥɹɟɬɫɹ ɤɜɚɞɪɚɬɧɨɣ ɦɚɬ-
ɪɢɰɟɣ ɫɬɨɢɦɨɫɬɟɣ nijd ][  ɩɨɪɹɞɤɚ n, +

0䌜Rd ij , 

i j , 䌲=iid , nji ,1=, , +
0R  – ɦɧɨɠɟɫɬɜɨ ɧɟ-

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ. 
 
3. f – ɮɭɧɤɰɢɨɧɚɥ ɫɬɨɢɦɨɫɬɢ: f: 0P X R  , 
ɝɞɟ ),(= xf   – ɫɬɨɢɦɨɫɬɶ ɪɟɲɟɧɢɹ   ɩɪɢ 
ɡɧɚɱɟɧɢɢ ɩɚɪɚɦɟɬɪɚ ɯ. 

Ɉɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚ-
ɦɟɬɪɚ ɯ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ P䌜* , ɬɚɤɨɟ, ɱɬɨ 
ɞɥɹ ɜɫɟɯ P䌜  ( *, ) ( , )f x f x    ɜ ɫɥɭɱɚɟ 
ɦɢɧɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɚ f ɢ 

( *, ) ( , )f x f x    – ɜ ɫɥɭɱɚɟ ɟɝɨ ɦɚɤɫɢɦɢɡɚɰɢɢ. 
 
ɇɚɥɢɱɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɜ 
ɭɫɥɨɜɢɹɯ ɡɚɞɚɱɢ ɫɭɠɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟ-
ɧɢɣ Ɋ, ɚ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ f ɢ ɡɧɚɱɟ-
ɧɢɟ ɩɚɪɚɦɟɬɪɚ ɯ ɢɧɞɭɰɢɪɭɸɬ ɟɺ ɫɜɨɣɫɬɜɚ. 
 

Ⱥɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɛɥɢɠɟɧɧɨɝɨ  
ɪɟɲɟɧɢɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɡɚɞɚɱɢ ɤɥɚɫɫɚ 
ɤɨɦɦɢɜɨɹɠɟɪɚ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ 

 
ɇɚɡɨɜɟɦ ɫɢɦɦɟɬɪɢɱɧɨɣ ɡɚɞɚɱɟɣ ɤɥɚɫɫɚ ɤɨɦ-
ɦɢɜɨɹɠɟɪɚ (ɋɁɄɄ) ɡɚɞɚɱɭ ),,( fXP  ɫ ɦɚɬɪɢ-
ɰɟɣ ɫɬɨɢɦɨɫɬɟɣ nijd ][ , ɜ ɤɨɬɨɪɨɣ 

ij jid d  , ji䍴 , iid  , nji ,1=, . ȿɣ ɨɬɜɟ-
ɱɚɟɬ ɩɨɥɧɵɣ ɜɡɜɟɲɟɧɧɵɣ ɝɪɚɮ ),(= EVG  ɫ 
ɦɧɨɠɟɫɬɜɨɦ ɜɟɪɲɢɧ V, |V| = n ɢ ɦɧɨɠɟɫɬɜɨɦ 
ɪɟɛɟɪ ȿ, )1()2/1(=|| nnE , ɝɞɟ ɪɟɛɪɭ },{ ji  
ɩɪɢɩɢɫɚɧ ɜɟɫ jiij dd = .  
 
Ɉɫɧɨɜɧɨɣ ɪɟɡɭɥɶɬɚɬ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧ 
ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɡɚɞɚɱɢ ɤɨɦɦɢɜɨɹɠɟɪɚ 
(ɋɁɄ), ɜ ɤɨɬɨɪɨɣ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɦɢɧɢɦɢɡɢɪɭ-
ɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥ 
 

  䌥
1=

Ĳ=)(
n

i
idD  . (1) 

 
ɋɮɨɪɦɭɥɢɪɭɟɦ ɋɁɄ ɜ ɬɟɪɦɢɧɚɯ ɜɜɟɞɟɧɧɵɯ 
ɩɨɧɹɬɢɣ. 
 
ɉɭɫɬɶ ɩɨɫɬɪɨɟɧɨ ɞɟɪɟɜɨ ),(= vv EVT , 

},...,2,1{䌜 nv , ɜ ɩɨɥɧɨɦ ɜɡɜɟɲɟɧɧɨɦ ɝɪɚɮɟ 
( , )G V E  ɫ ɜɟɫɚɦɢ (ɫɬɨɢɦɨɫɬɹɦɢ) ɪɟɛɟɪ {i, 

j}, nji ,1=, , 0ijd  , i j , 䌲=ijd . Ʉɚɠɞɨɟ 
ɪɟɛɪɨ },{ lk  ɞɟɪɟɜɚ vT  ɩɪɟɞɫɬɚɜɢɦ ɩɚɪɨɣ 

),( lk  , ɝɞɟ į , įk l – ɫɬɟɩɟɧɢ ɜɟɪɲɢɧ k, l ɜ 

vT , k l   , },...,2,1{䌜, nlk . Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ 
ɜ ɞɟɪɟɜɟ vT  ɜɫɟ ɬɚɤɢɟ ɪɟɛɪɚ, ɡɚɦɟɧɚ ɤɨɬɨɪɵɯ 
ɧɚ ɪɟɛɪɨ ɢɡ G ɩɪɟɨɛɪɚɡɭɟɬ vT  ɜ ɦɚɪɲɪɭɬ 
ɤɨɦɦɢɜɨɹɠɟɪɚ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ n ɩɚɪɚɦɢ ),( yx  , 

2== yx  , nx ,1= , },...,2,1{䌜 ny , yx䍴 . 
 
Ɍɚɤɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɫɬɨɦɭ 
ɢ ɛɵɫɬɪɨɦɭ ɫɩɨɫɨɛɭ ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨ-
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ɝɨ ɪɟɲɟɧɢɹ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɟɪɟɜɚ vT  ɜ ɨɛ-
ɯɨɞ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ *  ɜ ɫɢɥɭ ɩɨɥ-
ɧɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ ɨɫɬɚɟɬɫɹ ɜ 
ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɨɝɪɚɧɢɱɟɧɧɵɦ ɩɟɪɟɛɨɪɨɦ 
ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɦɚɪɲɪɭɬɨɜ ɤɨɦɦɢɜɨɹɠɟɪɚ Ɋ. 
Ɉɞɧɚɤɨ ɫ ɩɨɦɨɳɶɸ ɤɨɧɟɱɧɨɝɨ ɱɢɫɥɚ ɨɩɟɪɚ-
ɰɢɣ 1-ɡɚɦɟɧɵ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɫɨɨɬɧɨɲɟɧɢɟɦ 
(1), ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ 

v  ɡɚ ɜɪɟɦɹ, ɫɨɢɡɦɟɪɢɦɨɟ ɫ ɜɪɟɦɟɧɟɦ ɩɨ-
ɫɬɪɨɟɧɢɹ vT . 
 
Ɉɛɨɡɧɚɱɢɦ )(vn  ɱɢɫɥɨ ɜɢɫɹɱɢɯ ɜɟɪɲɢɧ ɜ 

ɞɟɪɟɜɟ vT , nv ,1= . ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɯɨɠ-
ɞɟɧɢɹ ɞɟɪɟɜɚ vT  ɩɨɫɬɪɨɟɧ ɦɚɪɲɪɭɬ ɤɨɦɦɢɜɨ-
ɹɠɟɪɚ, ɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɋɁɄ, ɬ.ɟ. ɜ 
ɫɥɭɱɚɟ 0=)(vn , },...,2,1{䌜 nv , ɩɨɥɭɱɢɦ 

*)(=)( DTd v , vT=* . 
 
Ⱥɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɪɟɲɟ-
ɧɢɹ v  ɋɁɄ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɚɞɢɣ, ɧɚ ɩɟɪ-
ɜɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɫɹ ɞɟɪɟɜɨ vT . ȿɝɨ ɫɬɨɢ-
ɦɨɫɬɶ 
 
  䌥

䌜},{
=)(

vTji
ijv dTd . (2) 

 
ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɚ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ v-ɞɟɪɟɜɚ ),(= vEVT , ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ vT , ɜ ɝɚɦɢɥɶɬɨɧɨɜ ɰɢɤɥ ɩɨɥ-
ɧɨɝɨ ɝɪɚɮɚ ),(= EVGn , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɩɨɥɧɨɦɭ ɜɡɜɟɲɟɧɧɨɦɭ ɝɪɚɮɭ G. ɋɬɨɢɦɨɫɬɶ 
ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɲɟɧɢɹ v  ɪɚɜɧɚ ɫɭɦɦɟ ɜɟɫɨɜ 
ɪɟɛɟɪ ɝɪɚɮɚ G, ɜɯɨɞɹɳɟɝɨ ɜ ɝɚɦɢɥɶɬɨɧɨɜ 
ɰɢɤɥ ɝɪɚɮɚ nG  
 
 
 䌥䌥

+䌜},{䌜},{

+)(=)(
vv Elk
kl

Eji
ijvv ddTdD  ,  (3) 

 
ɝɞɟ vE – ɦɧɨɠɟɫɬɜɨ ɪɟɛɟɪ, ɭɞɚɥɟɧɧɵɯ ɢɡ vE ; 

+
vE – ɦɧɨɠɟɫɬɜɨ ɪɟɛɟɪ ɝɪɚɮɚ nG , ɞɨɛɚɜɥɟɧ-

ɧɵɯ ɤ vv EE , )(|||| vnEE vv   . Ɍɚɤ ɤɚɤ ɜ 
ɥɸɛɨɦ ɝɪɚɞɢɟɧɬɧɨɦ ɚɥɝɨɪɢɬɦɟ ɩɨɫɬɪɨɟɧɢɹ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɫɬɨɜɧɨɝɨ ɞɟɪɟɜɚ ɪɟɛɪɨ ɫ 
ɧɚɢɦɟɧɶɲɢɦ ɜɟɫɨɦ mind  ɝɪɚɮɚ G ɜɤɥɸɱɚɟɬɫɹ 
ɜ vT , ɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɬɨɪɨɣ ɫɬɚ-
ɞɢɢ ɨɧɨ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧɨ ɧɚ ɪɟɛɪɨ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɜɟɫɨɦ maxd  ɜ G, ɬɨ ɜ ɯɭɞɲɟɦ 
ɫɥɭɱɚɟ 

 max min( ) ( ) ( )( ).v vD d T n v d d     (4) 
 
ɂɡ (4) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɚɥɝɨɪɢɬɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɜɵɫɨɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɋɁɄ ɜ 
ɫɥɭɱɚɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɠɞɟɧɢɹ ɦɟɠɞɭ 
ɷɥɟɦɟɧɬɚɦɢ ɦɚɬɪɢɰɵ ɫɬɨɢɦɨɫɬɟɣ, ɬ.ɟ. ɬɨɝɞɚ, 
ɤɨɝɞɚ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɜɟɬɜɟɣ ɢ ɝɪɚɧɢɰ 
ɫɜɹɡɚɧɨ ɫ ɩɪɟɞɟɥɶɧɵɦɢ ɨɛɴɟɦɚɦɢ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 
 
Ɇɨɠɧɨ ɩɨɩɵɬɚɬɶɫɹ ɭɥɭɱɲɢɬɶ ɩɪɢɛɥɢɠɟɧɧɨɟ 
ɪɟɲɟɧɢɟ ɋɁɄ, ɩɨɥɭɱɟɧɧɨɟ ɢɡɥɨɠɟɧɧɵɦ ɫɩɨ-
ɫɨɛɨɦ, ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɤɚɠɞɨɝɨ ɞɟɪɟɜɚ iT  ɜ ɨɛɯɨɞ i , ni ,1= . ɂɫɤɨ-
ɦɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ   ɫɬɨɢ-
ɦɨɫɬɶɸ 
 
 

1
( ) min ( )ii n

D D 
   .  (5) 

 
ȿɝɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɱɢɫɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 
 

 ∆
)(

)()(
=

M

M

Td
TdD  , (6) 

 
ɝɞɟ )(max=)(

<<1 iniM TdTd . 

 
ȼɵɜɨɞɵ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɥɚɝɨɞɚɪɹ ɪɚɫɫɦɨɬɪɟɧɧɨɦɭ 
ɩɨɞɯɨɞɭ ɨɬɤɪɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚ ɩɨɥɢ-
ɧɨɦɢɚɥɶɧɨɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ 
ɬɨɱɧɨɫɬɶ ɋɁɄɄ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɞɥɹ ɬɟɯ 
ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɩɪɢɦɟɧɟɧɢɟ ɬɨɱɧɵɯ ɩɟɪɟɛɨɪ-
ɧɵɯ ɦɟɬɨɞɨɜ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚɬɢɱɧɵɦ. 
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