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Ʉɨɪɨɛɨɜ Ɇ.ɋ., ɉɟɬɪɢɤɨɜ Ⱥ.Ɉ. ɉɪɨɞɨɥɠɟɧɢɟ ɱɚɫɬɢɱɧɨɣ ɨɩɟɪɚɰɢɢ ɜ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɚɥɝɟɛɪɚɯ. ȼ ɞаɧɧɨɣ ɫɬаɬɶɟ ɪаɫɫмаɬɪɢɜаɸɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟ ɱаɫɬɢɱɧɵɯ ɨɩɟɪацɢɣ ɞɥɹ 
ɩɨɥɭɝɪɭɩɩ, ɩɨɥɢɝɨɧɨɜ ɢ ɢɧɴɟкɬɢɜɧɵɯ аɥɝɟɛɪ. ɉɪɢɜɟɞɟɧɵ ɧɟкɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢмɵɟ ɢ 
ɧɟкɨɬɨɪɵɟ ɞɨɫɬаɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɜɨɡмɨɠɧɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢɹ ɱаɫɬɢɱɧɵɯ ɩɨɥɢɝɨɧɨɜ ɧаɞ 
ɩɨɥɭɪɟɲёɬкɨɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ:  ɱаɫɬɢɱɧаɹ ɨɩɟɪацɢɹ, ɱаɫɬɢɱɧɵɣ ɩɨɥɢɝɨɧ, ɱаɫɬɢɱɧаɹ ɭɧɢɜɟɪɫаɥɶɧаɹ 
аɥɝɟɛɪа,  ɢɧɴɟкɬɢɜɧаɹ, ɩɨɥɭɪɟɲёɬка. 

ȼɜɟɞɟɧɢɟ 

ɍɧɢɜɟɪɫаɥɶɧɵɟ аɥɝɟɛɪɵ ɫ ɡаɞаɧɧɵɦɢ ɧа 
ɧɢɯ чаɫɬɢчɧɵɦɢ ɨɩɟɪаɰɢяɦɢ (чаɫɬɢчɧɵɟ 
ɭɧɢɜɟɪɫаɥɶɧɵɟ аɥɝɟɛɪɵ) ɜɫɬɪɟчаɸɬɫя ɜɨ ɦɧɨɝɢɯ 
ɨɛɥаɫɬяɯ ɦаɬɟɦаɬɢɤɢ. ɇаɩɨɦɧɢɦ, чɬɨ чаɫɬɢчɧая 
ɨɩɟɪаɰɢя – ɷɬɨ ɨɩɟɪаɰɢя, ɨɩɪɟɞɟɥɟɧɧая, 
ɜɨɡɦɨɠɧɨ, ɧɟ ɧа ɜɫɟɯ ɧаɛɨɪаɯ аɪɝɭɦɟɧɬɨɜ, 
ɧаɩɪɢɦɟɪ, ɨɩɟɪаɰɢя ɜɵчɢɬаɧɢя ɧа ɦɧɨɠɟɫɬɜɟ 
ɧаɬɭɪаɥɶɧɵɯ чɢɫɟɥ, ɨɩɟɪаɰɢя ɞɟɥɟɧɢя ɧа 
ɦɧɨɠɟɫɬɜɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ чɢɫɟɥ (ɡаɩɪɟщɟɧɨ 
ɞɟɥɟɧɢɟ ɧа ɧɭɥɶ). ɇаɦ ɛɵ ɯɨɬɟɥɨɫɶ ɬаɤ 
ɩɪɨɞɨɥɠɢɬɶ ɨɩɟɪаɰɢɸ, чɬɨɛɵ ɜ аɥɝɟɛɪɟ 
ɫɨɯɪаɧяɥɢɫɶ ɨɩɪɟɞɟɥёɧɧɵɟ ɫɜɨɣɫɬɜа, ɧаɩɪɢɦɟɪ, 
чɬɨɛɵ аɫɫɨɰɢаɬɢɜɧɨɫɬɶ чаɫɬɢчɧɨɣ ɩɨɥɭɝɪɭɩɩɵ 
ɩɪɨɞɨɥɠаɥа ɢɦɟɬɶ ɦɟɫɬɨ ɩɨɫɥɟ ɬɨɝɨ, ɤаɤ 
чаɫɬɢчɧая ɨɩɟɪаɰɢя ɫɬаɧɟɬ ɩɨɥɧɨɣ. ɉɪɨɞɨɥɠɟɧɢɟ 
ɨɩɟɪаɰɢɢ ɧа чаɫɬɢчɧɵɯ ɩɨɥɭɝɪɭɩɩаɯ ɢɡɭчаɥɨɫɶ, 
ɜ ɪаɛɨɬаɯ Д1Ж, ДβЖ.  

Ɉɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ 

ȼ ɞаɧɧɨɣ ɫɬаɬɶɟ ɦɵ ɜ ɨɫɧɨɜɧɨɦ 
ɡаɧɢɦаɟɦɫя ɩɪɨɞɨɥɠɟɧɢɟɦ ɨɩɟɪаɰɢɢ ɜ 
чаɫɬɢчɧɵɯ ɩɨɥɢɝɨɧаɯ ɧаɞ ɩɨɥɭɝɪɭɩɩаɦɢ. 

ɉɪɢɜɟɞёɦ ɨɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢя, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥя ɞаɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜаɧɢя. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1. n -аɪɧɨɣ ɨɩɟɪаɰɢɟɣ ɧа 
ɦɧɨɠɟɫɬɜɟ S  ɧаɡɵɜаɟɬɫя ɨɬɨɛɪаɠɟɧɢɟ n

S S . 

Ɉɩɪɟɞɟɥɟɧɢɟ 2. ɑаɫɬɢчɧɨɣ n -аɪɧɨɣ 
ɨɩɟɪаɰɢɟɣ ɧа ɦɧɨɠɟɫɬɜɟ S  ɧаɡɵɜаɟɬɫя 
ɨɬɨɛɪаɠɟɧɢɟ ɩɨɞɦɧɨɠɟɫɬɜа n

P S  ɜ S . ɉɪɢ 
ɷɬɨɦ ɛɭɞɟɦ ɫчɢɬаɬɶ, чɬɨ ɞɥя ɧаɛɨɪɨɜ ɷɥɟɦɟɧɬɨɜ 
ɢɡ ɦɧɨɠɟɫɬɜа \n

S P  ɧɟ ɫɭщɟɫɬɜɭɟɬ ɪɟɡɭɥɶɬаɬа 
ɞɟɣɫɬɜɢя ɷɬɨɣ ɨɩɟɪаɰɢɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ 3 (Д3]). ɉɨɥɭɝɪɭɩɩɨɣ 
ɧаɡɵɜаɟɬɫя ɦɧɨɠɟɫɬɜɨ ɫ ɨɞɧɨɣ ɛɢɧаɪɧɨɣ 
аɫɫɨɰɢаɬɢɜɧɨɣ ɨɩɟɪаɰɢɟɣ, ɬ.ɟ.     ab c a bc  ɞɥя 
ɥɸɛɵɯ ɷɥɟɦɟɧɬɨɜ , , .a b c  

Ɉɩɪɟɞɟɥɟɧɢɟ 4 (Д4]). ɉɨɥɭɪɟɲёɬɤа – 

чаɫɬɢчɧɨ ɭɩɨɪяɞɨчɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 
ɤаɠɞая ɩаɪа ɷɥɟɦɟɧɬɨɜ ɢɦɟɟɬ ɬɨчɧɭɸ ɧɢɠɧɸɸ 
ɝɪаɧɶ. 

Ɂɚɦɟɱɚɧɢɟ 5. ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, чɬɨ 
ɩɨɥɭɪɟɲёɬɤа - ɷɬɨ ɜ ɬɨчɧɨɫɬɢ ɤɨɦɦɭɬаɬɢɜɧая 
ɩɨɥɭɝɪɭɩɩа ɢɞɟɦɩɨɬɟɧɬɨɜ ɋɜяɡɶ ɦɟɠɞɭ 
ɩɨɪяɞɤɨɦ ɢ ɨɩɟɪаɰɢɟɣ ɨɩɪɟɞɟɥяɟɬɫя 
ɫɨɨɬɧɨɲɟɧɢяɦɢ  inf ,a b a b  , 

a b ab ba a    . 

Ɉɩɪɟɞɟɥɟɧɢɟ 6. ɉɨɥɢɝɨɧ (Д5Ж) ɧаɞ 
ɩɨɥɭɝɪɭɩɩɨɣ S  – ɷɬɨ ɦɧɨɠɟɫɬɜɨ X  ɜɦɟɫɬɟ ɫ 
ɨɬɨɛɪаɠɟɧɢɟɦ X S X   ɬаɤɢɦ, чɬɨ 
   x st xs t  ɞɥя ɜɫɟɯ x X , ,s t S .  

ɑаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ (Д6Ж) – ɦɧɨɠɟɫɬɜɨ X , ɞɥя 
ɤɨɬɨɪɨɝɨ ɡаɞаɧɨ чаɫɬɢчɧɨɟ ɨɬɨɛɪаɠɟɧɢɟ 
X S X  , ɩɪɢчёɦ ɞɥя ɥɸɛɵɯ x X , ,s t S  

ɩɪɨɢɡɜɟɞɟɧɢя  x st  ɢ  xs t  ɥɢɛɨ ɨɛа ɧɟ 
ɫɭщɟɫɬɜɭɸɬ, ɥɢɛɨ ɫɭщɟɫɬɜɭɸɬ ɢ ɪаɜɧɵ ɞɪɭɝ 
ɞɪɭɝɭ. 

Ɂɚɦɟɱɚɧɢɟ 7 (Д7]). ɉɨɥɢɝɨɧ ɧаɞ 
ɩɨɥɭɪɟɲёɬɤɨɣ (ɞаɠɟ чаɫɬɢчɧɵɣ) яɜɥяɟɬɫя 
чаɫɬɢчɧɨ ɭɩɨɪяɞɨчɟɧɧɵɦ ɦɧɨɠɟɫɬɜɨɦ ɫɨ 
ɫɥɟɞɭɸщɢɦ ɨɬɧɨɲɟɧɢɟɦ ɩɨɪяɞɤа: 

1.x y x yS    

ɇаɩɨɦɧɢɦ ɩɨɥɭчɟɧɧɵɟ ɪаɧɟɟ ɪɟɡɭɥɶɬаɬɵ 
ɩɨ ɩɪɨɞɨɥɠɟɧɢɸ чаɫɬɢчɧɨɣ ɨɩɟɪаɰɢɢ ɜ 
ɩɨɥɭɝɪɭɩɩаɯ. 

Ɍɟɨɪɟɦɚ 8 ([2, ɬɟɨɪɟɦа 10Ж). ɉɭɫɬɶ 
( {0}, )

n
S  ¢ ‚  – чаɫɬɢчɧая 
ɦɭɥɶɬɢɩɥɢɤаɬɢɜɧая ɩɨɥɭɝɪɭɩɩа ɧɟɧɭɥɟɜɵɯ 
ɜɵчɟɬɨɜ ɩɨ ɦɨɞɭɥɸ .n  ɑаɫɬɢчɧая ɨɩɟɪаɰɢя ɧа S  

ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɣ аɫɫɨɰɢаɬɢɜɧɨɣ 
ɨɩɟɪаɰɢɢ ɜ ɬɨɦ ɢ ɬɨɥɶɤɨ ɬɨɦ ɫɥɭчаɟ, ɟɫɥɢ 
ɜɵɩɨɥɧɟɧɨ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸщɢɯ ɭɫɥɨɜɢɣ: 1) n  

чёɬɧɨ,  β) k
n p , ɝɞɟ k  ¥ , а p  –  ɧɟчёɬɧɨɟ 

ɩɪɨɫɬɨɟ чɢɫɥɨ. 

https://e.mail.ru/compose?To=korobovms94@gmail.com
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Ɍɟɨɪɟɦɚ 9 ([2, ɬɟɨɪɟɦа 11Ж). ɑаɫɬɢчɧая 
ɨɩɟɪаɰɢя ɧа ɩɨɥɭɝɪɭɩɩɟ S  ɜɫɟɯ ɧɟɧɭɥɟɜɵɯ 
ɦаɬɪɢɰ ɪаɡɦɟɪа 2 2  ɧаɞ ɩɨɥɟɦ F  

ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɣ аɫɫɨɰɢаɬɢɜɧɨɣ 
ɨɩɟɪаɰɢɢ  ɜ ɬɨɦ ɢ ɬɨɥɶɤɨ ɬɨɦ ɫɥɭчаɟ, ɟɫɥɢ 
| | 2F  . 

ȼ ɫɥɟɞɭɸщɟɣ ɬɟɨɪɟɦɟ ɦɵ ɩɨɥɶɡɭɟɦɫя 
ɫɢɦɜɨɥаɦɢ R , L , H  ɞɥя ɨɛɨɡɧачɟɧɢя 
ɨɬɧɨɲɟɧɢɣ Гɪɢɧа ɧа ɩɨɥɭɝɪɭɩɩɟ  ДγЖ. 

Ɍɟɨɪɟɦɚ 10 ([2, ɬɟɨɪɟɦа 5Ж). ɉɭɫɬɶ 
0 ( , , , )S G I P M  – ɜɩɨɥɧɟ 0 -ɩɪɨɫɬая 

ɩɨɥɭɝɪɭɩɩа, {0}M S ‚  - чаɫɬɢчɧая 
ɩɨɥɭɝɪɭɩɩа ɧɟɧɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ S . ȿɫɥɢ   

– ɩɨɥɧая аɫɫɨɰɢаɬɢɜɧая ɨɩɟɪаɰɢя, 
ɩɪɨɞɨɥɠаɸщая чаɫɬɢчɧɭɸ ɨɩɟɪаɰɢɸ   ɧа M , ɬɨ 
R -, L - ɢ H -ɤɥаɫɫɵ ɩɨɥɭɝɪɭɩɩɵ  ,M   

яɜɥяɸɬɫя ɨɛɴɟɞɢɧɟɧɢяɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, R -, 

L -, H -ɤɥаɫɫɨɜ ɩɨɥɭɝɪɭɩɩɵ S , ɩɪɢчёɦ ɟɫɥɢ R% 

ɢ R% - R -ɤɥаɫɫɵ ɩɨɥɭɝɪɭɩɩɵ  ,M  , 
1

i
i I

R R


%

, 
1

i
i I

R R


 % , ɝɞɟ i
R  - R -ɤɥаɫɫɵ ɩɨɥɭɝɪɭɩɩɵ S , 

ɬɨ ɦɟɠɞɭ ɦɧɨɠɟɫɬɜаɦɢ 1I  ɢ 1I   ɫɭщɟɫɬɜɭɟɬ 
ɜɡаɢɦɧɨ ɨɞɧɨɡɧачɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ. Ⱥɧаɥɨɝɢчɧɨɟ 
ɭɬɜɟɪɠɞɟɧɢɟ ɢɦɟɟɬ ɦɟɫɬɨ ɞɥя L -ɤɥаɫɫɨɜ. 

Ⱦаɥɟɟ ɦɵ ɩɨɥɭчɢɦ ɧɟɤɨɬɨɪɵɟ ɭɫɥɨɜɢя 
ɩɪɨɞɨɥɠаɟɦɨɫɬɢ чаɫɬɢчɧɵɯ ɩɨɥɢɝɨɧɨɜ ɞɨ 
ɩɨɥɧɵɯ. Ⱦɨɫɬаɬɨчɧɨɟ ɭɫɥɨɜɢɟ ɞаёɬ ɫɥɟɞɭɸщая 
ɬɟɨɪɟɦа.  

Ɍɟɨɪɟɦɚ 11. ɉɭɫɬɶ X  – чаɫɬɢчɧɵɣ 
ɩɨɥɢɝɨɧ ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ S . ȿɫɥɢ ɫɭщɟɫɬɜɭɟɬ 
ɷɥɟɦɟɧɬ 0x X  ɬаɤɨɣ, чɬɨ  0 0x S x , ɬɨ 
ɩɨɥɢɝɨɧ X  ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɝɨ. 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɉɪɨɞɨɥɠɢɦ ɨɩɟɪаɰɢɸ 
ɧа чаɫɬɢчɧɨɦ ɩɨɥɢɝɨɧɟ ɫɥɟɞɭɸщɢɦ ɨɛɪаɡɨɦ: 
ɟɫɥɢ xs  ɫɭщɟɫɬɜɭɟɬ, ɬɨ ɩɨɥаɝаɟɦ x s xs  , ɢɧачɟ 

0x s x  . ɉɪɨɜɟɪɢɦ аɤɫɢɨɦɭ ɩɨɥɢɝɨɧа: 

   x s t x st    . ȿɫɥɢ  x st  ɫɭщɟɫɬɜɭɟɬ, ɬɨ 

 xs t  ɬаɤɠɟ ɫɭщɟɫɬɜɭɟɬ ɢ ɨɧɢ ɪаɜɧɵ. ȼ ɷɬɨɦ 

ɫɥɭчаɟ        x st x st xs t x s t      . ɉɭɫɬɶ 

ɬɟɩɟɪɶ  xs t  ɢ  x st  ɧɟ ɫɭщɟɫɬɜɭɸɬ. 
Ɋаɫɫɦɨɬɪɢɦ ɞɜа ɫɥɭчая. ȼɨ-ɩɟɪɜɵɯ, ɟɫɥɢ xs  

ɫɭщɟɫɬɜɭɟɬ, ɬɨ   0x st x   ɢ   0x s t xs t x     . 

ȼɨ-ɜɬɨɪɵɯ, ɟɫɥɢ xs  ɧɟ ɫɭщɟɫɬɜɭɟɬ, ɬɨ 
  0x st x   ɢ   0 0x s t x t x    .  

ɂɡ ɬɟɨɪɟɦɵ 11 ɦɨɠɧɨ ɫɞɟɥаɬɶ ɬɪɢ 
ɫɥɟɞɫɬɜɢя. 

ɋɥɟɞɫɬɜɢɟ 12. ȿɫɥɢ ɜ чаɫɬɢчɧɨ 
ɭɩɨɪяɞɨчɟɧɧɨɦ ɦɧɨɠɟɫɬɜɟ  ,X   ɫɭщɟɫɬɜɭɟɬ 
ɦɢɧɢɦаɥɶɧɵɣ ɷɥɟɦɟɧɬ, ɬɨ чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ X  

ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɝɨ. 

ɋɥɟɞɫɬɜɢɟ 13. ȿɫɥɢ ɜ  ,X   ɧɟɬ 
ɛɟɫɤɨɧɟчɧɵɯ ɭɛɵɜаɸщɢɯ ɰɟɩɟɣ ɷɥɟɦɟɧɬɨɜ, ɬɨ 
чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ X  ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɝɨ. 

ɋɥɟɞɫɬɜɢɟ 14. ȿɫɥɢ X  – ɤɨɧɟчɧɨɟ 
ɦɧɨɠɟɫɬɜɨ, ɬɨ чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ X  

ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɝɨ. 

Ɍɟɨɪɟɦɚ 15. ȿɫɥɢ ɜ ɩɨɥɭɪɟɲёɬɤɟ S  ɧɟɬ 
ɛɟɫɤɨɧɟчɧɵɯ ɭɛɵɜаɸщɢɯ ɰɟɩɟɣ ɷɥɟɦɟɧɬɨɜ, ɬɨ ɢ 
ɜ ɥɸɛɨɦ ɩɨɥɢɝɨɧɟ ɧаɞ S  ɬаɤɠɟ ɧɟɬ ɛɟɫɤɨɧɟчɧɵɯ 
ɭɛɵɜаɸщɢɯ ɰɟɩɟɣ ɷɥɟɦɟɧɬɨɜ. 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɜ S -ɩɨɥɢɝɨɧɟ 
X  ɧаɣɞɟɬɫя ɭɛɵɜаɸщая ɰɟɩɶ 1 2x x K . ɉɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɪяɞɤа ɧа ɩɨɥɢɝɨɧɟ X  

ɫɭщɟɫɬɜɭɸɬ ɬаɤɢɟ ɷɥɟɦɟɧɬɵ 1 2, , ,s s SK  чɬɨ 

1i i i
x x s    ɩɪɢ ɜɫɟɯ .i¥  ɉɨɥɨɠɢɦ 1 2i i

t s s s K  

ɞɥя ɤаɠɞɨɝɨ .i¥  Ⱦɨɤаɠɟɦ, чɬɨ 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ ( )

n
t  ɭɛɵɜаɸщая. Ɍаɤ ɤаɤ 

1 1,
i i i

t t s   ɬɨ 1 .
i i

t t   ɇɟɬɪɭɞɧɨ ɩɪɨɜɟɪɢɬɶ, чɬɨ 

1 1i i
x x t   ɢ 2 1 1.i i

x x t   ɉɨɷɬɨɦɭ, ɟɫɥɢ 1 ,
i i

t t   ɬɨ 

1 2 ,
i i

x x   чɬɨ ɧɟɜɨɡɦɨɠɧɨ. Ɍаɤɢɦ ɨɛɪаɡɨɦ, 

1 .
i i

t t   Ɇɵ ɩɨɥɭчɢɥɢ ɛɟɫɤɨɧɟчɧɭɸ ɭɛɵɜаɸщɭɸ 
ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɶ 1 2t t K  ɷɥɟɦɟɧɬɨɜ ɢɡ ,S  

а ɷɬɨ ɩɪɨɬɢɜɨɪɟчɢɬ ɭɫɥɨɜɢɸ ɬɟɨɪɟɦɵ. 
ɂɫɩɨɥɶɡɭя ɷɬɭ ɬɟɨɪɟɦɭ, ɦɨɠɧɨ ɩɨɥɭчɢɬɶ 

ɟщё ɨɞɧɨ ɞɨɫɬаɬɨчɧɨɟ ɭɫɥɨɜɢɟ ɩɪɨɞɨɥɠаɟɦɨɫɬɢ 
чаɫɬɢчɧɨɝɨ ɩɨɥɢɝɨɧа ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ ɞɨ 
ɩɨɥɧɨɝɨ. 

Ɍɟɨɪɟɦɚ 16. ȿɫɥɢ ɜ ɩɨɥɭɪɟɲёɬɤɟ S  ɧɟɬ 
ɛɟɫɤɨɧɟчɧая ɭɛɵɜаɸщɢɯ ɰɟɩɟɣ ɷɥɟɦɟɧɬɨɜ, ɬɨ 
ɥɸɛɨɣ чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ ɧаɞ S  ɩɪɨɞɨɥɠаɟɬɫя 
ɞɨ ɩɨɥɧɨɝɨ. 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɍɬɜɟɪɠɞɟɧɢɟ ɬɟɨɪɟɦɵ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɥɟɞɭɟɬ ɢɡ ɬɟɨɪɟɦɵ 15 ɢ 
ɫɥɟɞɫɬɜɢя 1γ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 17.  Ⱦɥя ɥɸɛɨɝɨ чаɫɬɢчɧɨ 
ɭɩɨɪяɞɨчɟɧɧɨɝɨ ɦɧɨɠɟɫɬɜа A  ɢ ɷɥɟɦɟɧɬа a A  

ɜɜɟɞёɦ ɨɛɨɡɧачɟɧɢɟ { | }a b A b a
     (ɜɟɪɯɧɢɣ 

кɨɧɭɫ ɷɥɟɦɟɧɬа a ). 

ȼ ɫɥɟɞɭɸщɟɣ ɬɟɨɪɟɦɟ ɦɵ ɧаɯɨɞɢɦ 
ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɬɨɝɨ, чɬɨɛɵ ɥɸɛɨɣ ɩɨɥɢɝɨɧ 
ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ ɩɪɨɞɨɥɠаɥɫя ɞɨ ɩɨɥɧɨɝɨ. 

Ɍɟɨɪɟɦɚ 18. ȿɫɥɢ ɥɸɛɨɣ чаɫɬɢчɧɵɣ 
ɩɨɥɢɝɨɧ ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ S  ɩɪɨɞɨɥɠаɟɬɫя ɞɨ 
ɩɨɥɧɨɝɨ, ɬɨ ɜ ɩɨɥɭɪɟɲёɬɤɟ S  ɧɟ ɫɭщɟɫɬɜɭɟɬ 
ɛɟɫɤɨɧɟчɧɵɯ ɭɛɵɜаɸщɢɯ ɨɝɪаɧɢчɟɧɧɵɯ ɫɧɢɡɭ 
ɰɟɩɟɣ ɷɥɟɦɟɧɬɨɜ. 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɉɪɟɞɩɨɥɨɠɢɦ, чɬɨ ɜ 
ɩɨɥɭɪɟɲёɬɤɟ S  ɫɭщɟɫɬɜɭɟɬ ɛɟɫɤɨɧɟчɧая 
ɭɛɵɜаɸщая ɰɟɩɶ 1 2s s K , ɨɝɪаɧɢчɟɧɧая 
ɫɧɢɡɭ ɷɥɟɦɟɧɬɨɦ s S   (ɬɨ ɟɫɬɶ  ɞɥя ɥɸɛɨɝɨ 
ɧаɬɭɪаɥɶɧɨɝɨ i  ɜɵɩɨɥɧяɟɬɫя ɧɟɪаɜɟɧɫɬɜɨ i

s s
).  ɇаɞɨ ɞɨɤаɡаɬɶ, чɬɨ ɜ ɷɬɨɦ ɫɥɭчаɟ ɫɭщɟɫɬɜɭɟɬ 
чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ ɧаɞ ,S  ɤɨɬɨɪɵɣ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɨɞɨɥɠɟɧ ɞɨ ɩɨɥɧɨɝɨ. 
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ɉɭɫɬɶ 
1

.n

n

U s






U  Ɉчɟɜɢɞɧɨ, U  – 

ɩɨɞɩɨɥɭɪɟɲёɬɤа ɩɨɥɭɪɟɲёɬɤɢ .S  Ⱦɥя ɷɥɟɦɟɧɬа 
u U  ɩɨɥɨɠɢɦ ( ) min{ | }.

i
k u i u s   

ȼɨɡɶɦёɦ ɤаɤɨɟ-ɧɢɛɭɞɶ ɫчёɬɧɨɟ 
ɦɧɨɠɟɫɬɜɨ  1 2, ,X x x K  (ɷɥɟɦɟɧɬɵ i

x  

ɪаɡɥɢчɧɵ) ɢ ɫɞɟɥаɟɦ ɟɝɨ чаɫɬɢчɧɵɦ ɩɨɥɢɝɨɧɨɦ 
ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ S  ɫɥɟɞɭɸщɢɦ ɨɛɪаɡɨɦ. 
ɉɪɨɢɡɜɟɞɟɧɢɟ 

j
x s  ɨɩɪɟɞɟɥɢɦ ɞɥя ɜɫɟɯ 

j
x X  

ɢ ɷɥɟɦɟɧɬɨɜ .s U   Ⱥ ɢɦɟɧɧɨ, ɩɨɥɨɠɢɦ  
max{ , ( )} ,  ɟɫɥɢ ,

ɧɟ ɨɩɪɟɞɟɥɟɧɨ, ɟɫɥɢ .
j k s

j

x s U
x s

s U

  


 

ɉɪɨɜɟɪɢɦ, чɬɨ ɩɪɨɢɡɜɟɞɟɧɢя ( )
j

x st  ɢ 
( )

j
x s t   ɫɭщɟɫɬɜɭɸɬ ɢɥɢ ɧɟ ɫɭщɟɫɬɜɭɸɬ 

ɨɞɧɨɜɪɟɦɟɧɧɨ. Ⱦɥя ɷɬɨɝɨ ɞɨɫɬаɬɨчɧɨ ɞɨɤаɡаɬɶ, 
чɬɨ ,st U s t U    ɩɪɢ ɥɸɛɵɯ , .s t S  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ ,st U  ɬɨ i
st s  ɩɪɢ 

ɧɟɤɨɬɨɪɨɦ .i  ȼ ɷɬɨɦ ɫɥɭчаɟ , ,
i

s t s  а ɡɧачɢɬ, 
, .s t U  ɇаɨɛɨɪɨɬ, ɟɫɥɢ , ,s t U  ɬɨ ,

i
s s  

j
t s  

ɩɪɢ ɧɟɤɨɬɨɪɵɯ , .i j  ɇɨ ɬɨɝɞа 
max{ , },i j i j

st s s s   

ɬ.ɟ. .st U  ɂɬаɤ, ɩɪɨɢɡɜɟɞɟɧɢя ( )
j

x st  ɢ 
( )

j
x s t   ɥɢɛɨ ɨɛа ɫɭщɟɫɬɜɭɸɬ, ɥɢɛɨ ɧɟ 

ɫɭщɟɫɬɜɭɸɬ. Ⱦɨɤаɠɟɦ, чɬɨ ɷɬɢ ɩɪɨɢɡɜɟɞɟɧɢя 
ɫɨɜɩаɞаɸɬ, ɟɫɥɢ ɨɛа ɫɭщɟɫɬɜɭɸɬ.   

Ⱦɨɤаɠɟɦ, чɬɨ ( ) max{ ( ), ( )}k uv k u k v  

ɩɪɢ , .u v U  Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɭɫɬɶ ( ) ,k u p  

( ) ,k v q  max{ , }.m p q  ɂɦɟɟɦ: ,
p

u s  .
q

v s  

Ɉɬɫɸɞа 
max{ , } ,

p q p q m
uv s s s s    ɩɨɷɬɨɦɭ 

( ) .k uv m  ȿɫɥɢ ( ) ,k uv m  ɬɨ ( ) 1,k uv m   

ɨɬɤɭɞа 1,
m

uv s   ɩɨɷɬɨɦɭ 1, ,
m

u v s   а ɡɧачɢɬ, 
( ), ( ) 1,k u k v m   ɬɨ ɟɫɬɶ , 1,p q m   ɢ ɦɵ 

ɩɨɥɭчаɟɦ, чɬɨ 1,m m   а ɷɬɨ яɜɧɨɟ 
ɩɪɨɬɢɜɨɪɟчɢɟ. ɂɬаɤ, ( ) max{ ( ), ( )}.k uv k u k v  

ɉɭɫɬɶ 
j

x X  ɢ , .s t U  ɉɭɫɬɶ ( ),p k s  

( ),q k t  max{ , }.m p q  Ɍɨɝɞа  
max{ , ( )} max{ ,max{ ( ), ( )}} max{ , },j k st j k s k t j m 

 ɩɨɷɬɨɦɭ 
max{ , ( )} max{ , }( ) ,

j j k st j m
x st x x    

max{ , ( )} max{ , ( ), ( )} max{ , }( ) .
j j k s j k s k t k m

x s t x t x x       

Ɍаɤɢɦ ɨɛɪаɡɨɦ, ( ) ( ) ,
j j

x st x s t     ɬ.ɟ. X  –  

чаɫɬɢчɧɵɣ ɩɨɥɢɝɨɧ. Ɉɫɬаɥɨɫɶ ɞɨɤаɡаɬɶ, чɬɨ ɨɧ ɧɟ 
ɩɪɨɞɨɥɠаɟɬɫя ɞɨ ɩɨɥɧɨɝɨ. 

ɉɪɟɞɩɨɥɨɠɢɦ, чɬɨ чаɫɬɢчɧая ɨɩɟɪаɰɢя 
ɧа X  ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɞɨɥɠɟɧа ɬаɤɢɦ ɨɛɪаɡɨɦ, 
чɬɨ X  ɫɬаɧɟɬ ɩɨɥɢɝɨɧɨɦ ɧаɞ .S  Ɍɨɝɞа ɦɵ ɛɭɞɟɦ 
ɢɦɟɬɶ 1 k

x s x   ɩɪɢ ɧɟɤɨɬɨɪɨɦ .k  Ɉɬɫɸɞа 
ɩɨɥɭчаɟɦ: 

1 1 1 1 1 1 1( ) ( ) ,
k k k k k k

x x s x s s x s s x s x               
 а ɷɬɨ ɩɪɨɬɢɜɨɪɟчɢɬ ɜɵɛɨɪɭ ɦɧɨɠɟɫɬɜа .X   

ɉɨɧяɬɢɟ чаɫɬɢчɧɨɣ ɩɨɥɭɝɪɭɩɩɵ ɢ 
чаɫɬɢчɧɨɝɨ ɩɨɥɢɝɨɧа ɧаɞ ɩɨɥɭɝɪɭɩɩɨɣ ɦɨɝɭɬ 
ɛɵɬɶ ɫɭщɟɫɬɜɟɧɧɨ ɨɛɨɛщɟɧɵ ɞɨ ɩɨɧяɬɢя 
чаɫɬɢчɧɨɣ ɭɧɢɜɟɪɫаɥɶɧɨɣ аɥɝɟɛɪɵ, 
ɭɞɨɜɥɟɬɜɨɪяɸщɟɣ ɧɟɤɨɬɨɪɨɦɭ ɬɨɠɞɟɫɬɜɭ (ɢɥɢ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɬɨɠɞɟɫɬɜ). ȼ ɫɥɭчаɟ чаɫɬɢчɧɵɯ 
ɩɨɥɭɝɪɭɩɩ ɷɬɨ ɛɵɥɨ ɬɨɠɞɟɫɬɜɨ аɫɫɨɰɢаɬɢɜɧɨɫɬɢ, 
а ɜ ɫɥɭчаɟ ɩɨɥɢɝɨɧɨɜ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɨɠɞɟɫɬɜ 

( ) ( ) .x st xs t  

Ɉɩɪɟɞɟɥɟɧɢɟ 19. ɉɭɫɬɶ A  – чаɫɬɢчɧая 
ɭɧɢɜɟɪɫаɥɶɧая аɥɝɟɛɪа ɧɟɤɨɬɨɪɨɣ ɫɢɝɧаɬɭɪɵ   

(ɧаɩɨɦɧɢɦ, чɬɨ ɫɢɝɧаɬɭɪа – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɫɢɦɜɨɥɨɜ аɥɝɟɛɪаɢчɟɫɤɢɯ ɨɩɟɪаɰɢɣ; ɩɪɢ ɷɬɨɦ 
ɞɥя ɤаɠɞɨɝɨ ɫɢɦɜɨɥа ɞɨɥɠɧа ɛɵɬɶ ɭɤаɡаɧа 
аɪɧɨɫɬɶ ɨɩɟɪаɰɢɢ, ɤɨɬɨɪɭɸ ɨɧ ɛɭɞɟɬ 
ɩɪɟɞɫɬаɜɥяɬɶ). ɉɭɫɬɶ  1, , ,

n
u x xK   1, ,

n
v x xK  – 

ɬɟɪɦɵ, ɡаɩɢɫаɧɧɵɟ ɜ ɫɢɝɧаɬɭɪɟ .  Ȼɭɞɟɦ 
ɝɨɜɨɪɢɬɶ, чɬɨ ɜ аɥɝɟɛɪɟ A  ɜɵɩɨɥɧяɟɬɫя 
ɬɨɠɞɟɫɬɜɨ    1 1, , , , ,

n n
u x x v x xK K ɟɫɥɢ ɞɥя 

ɥɸɛɵɯ ɷɥɟɦɟɧɬɨɜ 1, ,
n

a a AK  ɥɢɛɨ  1, ,
n

u a aK  

ɢ  1, ,
n

v a aK   ɨɛа ɧɟ ɫɭщɟɫɬɜɭɸɬ, ɥɢɛɨ ɨɛа 

ɫɭщɟɫɬɜɭɸɬ ɢ    1 1, , , , .
n n

u a a v a aK K  

ɉɨɧяɬɢɟ ɝɨɦɨɦɨɪɮɢɡɦа ɜ ɫɥɭчаɟ 
чаɫɬɢчɧɵɯ аɥɝɟɛɪ ɜɵɝɥяɞɢɬ ɫɥɟɞɭɸщɢɦ ɨɛɪаɡɨɦ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 20. ɉɭɫɬɶ A  ɢ B  – 

чаɫɬɢчɧɵɟ аɥɝɟɛɪɵ ɨɞɧɨɣ ɫɢɝɧаɬɭɪɵ. 
Ɉɬɨɛɪаɠɟɧɢɟ :A B   (ɨɛɵчɧɨɟ, ɧɟ чаɫɬɢчɧɨɟ) 
ɧаɡɵɜаɟɬɫя ɝɨɦɨɦɨɪɮɢɡɦɨɦ чаɫɬɢчɧɵɯ аɥɝɟɛɪ, 
ɟɫɥɢ ɞɥя ɥɸɛɨɣ чаɫɬɢчɧɨɣ n -аɪɧɨɣ ɨɩɟɪаɰɢɢ f  

ɢɡ ɫɢɝɧаɬɭɪɵ ɢ ɥɸɛɵɯ ɷɥɟɦɟɧɬɨɜ 1, ,
n

a a AK  ɢɡ 
ɫɭщɟɫɬɜɨɜаɧɢя 1( , , )

n
f a aK  ɫɥɟɞɭɟɬ 

ɫɭщɟɫɬɜɨɜаɧɢɟ   1, ,
n

f a a K  ɢ ɪаɜɟɧɫɬɜɨ 

  1 1, , ( ( ), , ( )).
n n

f a a f a a  K K     

Ɍɨ ɟɫɬɶ, ɦɨɠɧɨ ɫɤаɡаɬɶ, чɬɨ 
ɝɨɦɨɦɨɪɮɢɡɦ чаɫɬɢчɧɵɯ аɥɝɟɛɪ ɫɨɯɪаɧяɟɬ 
ɨɩɟɪаɰɢɢ ɧа ɬɟɯ ɧаɛɨɪаɯ, ɧа ɤɨɬɨɪɵɯ ɷɬɢ 
ɨɩɟɪаɰɢɢ ɨɩɪɟɞɟɥɟɧɵ. 

ɂɧɴɟɤɬɢɜɧɨɫɬɶ чаɫɬɢчɧɨɣ 
ɭɧɢɜɟɪɫаɥɶɧɨɣ аɥɝɟɛɪɵ ɨɩɪɟɞɟɥяɟɬɫя ɬаɤ ɠɟ, ɤаɤ 
ɜ ɫɥɭчаɟ ɨɛɵчɧɵɯ аɥɝɟɛɪ. ɉɪɢɜɟɞёɦ ɷɬɨ 
ɨɩɪɟɞɟɥɟɧɢɟ, ɇɢɠɟ ɜ ɬɟɨɪɟɦɟ ββ ɦɵ ɭɫɬаɧɨɜɢɦ 
ɫɜяɡɶ ɦɟɠɞɭ ɩɨɧяɬɢɟɦ ɢɧɴɟɤɬɢɜɧɨɫɬɢ ɢ 
ɫɜɨɣɫɬɜɨɦ ɩɪɨɞɨɥɠаɟɦɨɫɬɢ чаɫɬɢчɧɨɣ ɨɩɟɪаɰɢɢ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 21. ɑаɫɬɢчɧая аɥɝɟɛɪа A  

ɧаɡɵɜаɟɬɫя ɢɧɴɟɤɬɢɜɧɨɣ, ɟɫɥɢ ɞɥя ɥɸɛɵɯ аɥɝɟɛɪ 
P  ɢ Q , ɦɨɧɨɦɨɪɮɢɡɦа :P Q   ɢ 
ɝɨɦɨɦɨɪɮɢɡɦа :P X   ɫɭщɟɫɬɜɭɟɬ 
ɝɨɦɨɦɨɪɮɢɡɦ :Q X   ɬаɤɨɣ, чɬɨ ɫɥɟɞɭɸщая 
ɞɢаɝɪаɦɦа (ɫɦ. ɪɢɫ. 1) ɤɨɦɦɭɬаɬɢɜɧа: 
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Ɋɢɫɭɧɨɤ 1 –  Ⱦɢаɝɪаɦɦа ɢɧɴɟɤɬɢɜɧɨɫɬɢ 

 

Ɍɟɨɪɟɦɚ 22. ȿɫɥɢ чаɫɬɢчɧая аɥɝɟɛɪа 
ɢɧɴɟɤɬɢɜɧа ɢ ɭɞɨɜɥɟɬɜɨɪяɟɬ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɬɨɠɞɟɫɬɜ, ɬɨ ɜɫɟ чаɫɬɢчɧɵɟ ɨɩɟɪаɰɢɢ ɷɬɨɣ 
аɥɝɟɛɪɵ ɩɪɨɞɨɥɠаɸɬɫя ɞɨ ɩɨɥɧɵɯ ɫ ɫɨɯɪаɧɟɧɢɟɦ 
ɷɬɢɯ ɬɨɠɞɟɫɬɜ. 

 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ A  – чаɫɬɢчɧая 
ɢɧɴɟɤɬɢɜɧая аɥɝɟɛɪа ɧɟɤɨɬɨɪɨɣ ɫɢɝɧаɬɭɪɵ .  

ȼɨɡɶɦёɦ ɷɥɟɦɟɧɬ A   ɢ ɩɨɫɬɪɨɢɦ ɧɨɜɭɸ 
аɥɝɟɛɪɭ (ɩɨɥɧɭɸ) ɧа ɦɧɨɠɟɫɬɜɟ  .A 
ɉɪɨɞɨɥɠɢɦ ɨɩɟɪаɰɢɢ аɥɝɟɛɪɵ A  ɧа ɦɧɨɠɟɫɬɜɨ 

{ }A   ɫɥɟɞɭɸщɢɦ ɨɛɪаɡɨɦ. ɉɭɫɬɶ : n
f A A  

– чаɫɬɢчɧая ɨɩɟɪаɰɢя  ɧа A , ɝɞɟ  .f    

Ɉɩɪɟɞɟɥɢɦ ɨɩɟɪаɰɢɸ  : n
f A A% % % (ɩɨɥɧɭɸ) ɩɨ 

ɫɥɟɞɭɸщɟɦɭ ɩɪаɜɢɥɭ:

     1 2 1 2 1 2

1 2

, , , , ɟɫɥɢ , , , ɢ , , , ɫɭщɟɫɬɜɭɟɬ,
, , ,

, ɟɫɥɢ ɡɧачɟɧɢɟ ɧɟ ɫɭщɟɫɬɜɭɟɬ ɢɥɢ ɞɥя ɧɟɤɨɬɨɪɨɝɨ .
n n n

n

k

f a a a a a a A f a a a
f a a a

a k 


 


K K K% K        (1)

əɫɧɨ, чɬɨ f% – ɩɪɨɞɨɥɠɟɧɢɟ ɨɩɟɪаɰɢɢ 
.f  Ɍаɤ ɤаɤ ɩɪɨɰɟɞɭɪа ɩɪɨɞɨɥɠɟɧɢя ɩɪɨɞɟɥаɧа 

ɞɥя ɤаɠɞɨɝɨ ɫɢɦɜɨɥа ,f   ɬɨ ɦɵ ɩɨɥɭчаɟɦ 
ɩɨɥɧɭɸ аɥɝɟɛɪɭ  ɫɢɝɧаɬɭɪɵ ,  ɩɨɫɬɪɨɟɧɧɭɸ ɧа 
ɦɧɨɠɟɫɬɜɟ .A% ɇа ɦɧɨɠɟɫɬɜɟ { }A A  %  ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɬаɤɠɟ ɡɧачɟɧɢя ɬɟɪɦɨɜ. ȿɫɥɢ 
 1, ,

n
u x xK  – ɬɟɪɦ ɫɢɝɧаɬɭɪɵ ,  ɢ 1, , ,

n
a a AK  

ɬɨ 1( , , )
n

u a a% K  ɛɭɞɟɬ ɨɛɨɡɧачаɬɶ ɡɧачɟɧɢɟ ɬɟɪɦа 
u  ɧа ɧаɛɨɪɟ  1, , ,

n
a aK  ɩɪɢ ɜɵчɢɫɥɟɧɢɢ ɤɨɬɨɪɨɝɨ 

ɜɦɟɫɬɨ ɨɩɟɪаɰɢɣ  f  ɛɟɪɭɬɫя ɨɩɟɪаɰɢɢ .f%  

Ɉɩɟɪаɰɢɢ аɥɝɟɛɪɵ A% яɜɥяɸɬɫя ɩɪɨɞɨɥɠɟɧɢяɦɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸщɢɯ ɨɩɟɪаɰɢɣ ɧа .A  ɇɨ ɷɬɨ 
ɜɧɟɲɧɟɟ ɩɪɨɞɨɥɠɟɧɢɟ, а ɧɟ ɜɧɭɬɪɟɧɧɟɟ – ɡɞɟɫɶ 
ɦɵ ɢɫɩɨɥɶɡɭɟɦ ɷɥɟɦɟɧɬ ,  ɧɟ ɩɪɢɧаɞɥɟɠащɢɣ 
ɦɧɨɠɟɫɬɜɭ .A  ɇɢɠɟ ɦɵ ɩɨɫɬɪɨɢɦ ɜɧɭɬɪɟɧɧɟɟ 
ɩɪɨɞɨɥɠɟɧɢɟ. 

Ɋаɫɫɦɨɬɪɢɦ  ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɥɨɠɟɧɢɟ  
аɥɝɟɛɪɵ A  ɜ { },A   а ɬаɤɠɟ ɬɨɠɞɟɫɬɜɟɧɧɨɟ 
ɨɬɨɛɪаɠɟɧɢɟ 1 : .

A
A A  Ɋаɫɩɨɥɨɠɢɦ ɢɯ ɜ ɜɢɞɟ 

ɞɢаɝɪаɦɦɵ. ɉɨɫɤɨɥɶɤɭ аɥɝɟɛɪа A   ɢɧɴɟɤɬɢɜɧа, 
ɬɨ ɫɭщɟɫɬɜɭɟɬ ɝɨɦɨɦɨɪɮɢɡɦ φ, ɞɥя ɤɨɬɨɪɨɝɨ 
ɞɢаɝɪаɦɦа ɤɨɦɦɭɬаɬɢɜɧа (ɫɦ. ɪɢɫ. β): 

 
Ɋɢɫɭɧɨɤ 2 –  Ⱦɢаɝɪаɦɦа ɢɧɴɟɤɬɢɜɧɨɝɨ  

ɩɪɨɞɨɥɠɟɧɢя 

 

ɉɨɥɨɠɢɦ  .a     Ⱦɥя f   ɢ 

1, ,
n

a a AK  ɩɨɥɨɠɢɦ 

1 1( , , ) ( ( , , )).
n n

f a a f a a  %K K  ɇɟɬɪɭɞɧɨ ɜɢɞɟɬɶ, 
чɬɨ f

  яɜɥяɟɬɫя ɩɪɨɞɨɥɠɟɧɢɟɦ ɨɩɟɪаɰɢɢ ,f  

ɩɪɢчёɦ ɷɬɨ ɩɪɨɞɨɥɠɟɧɢɟ ɜɧɭɬɪɟɧɧɟɟ, ɬаɤ ɤаɤ 
1( , , )

n
f a a A
 K  ɩɪɢ ɥɸɛɵɯ 1, , .

n
a a AK  

Ɉɩɟɪаɰɢя f
  ɜɫɸɞɭ ɨɩɪɟɞɟɥёɧɧая (ɩɨɥɧая). 

Ⱥɥɝɟɛɪɭ ɫ ɨɩɟɪаɰɢяɦɢ f
   ɨɛɨɡɧачɢɦ чɟɪɟɡ .A

  

Ɉɫɬаɥɨɫɶ ɞɨɤаɡаɬɶ, чɬɨ ɬɨɠɞɟɫɬɜа аɥɝɟɛɪɵ A  

ɜɵɩɨɥɧяɸɬɫя ɜ .A
  

ɉɨɫɤɨɥɶɤɭ ɧа ɦɧɨɠɟɫɬɜɟ A  ɬɟɩɟɪɶ 
ɨɩɪɟɞɟɥɟɧɵ ɨɩɟɪаɰɢɢ f

  (ɩɨɥɧɵɟ), 
ɫɨɨɬɜɟɬɫɬɜɭɸщɢɟ ɫɢɦɜɨɥаɦ ,f   ɬɨ ɧа A  

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬаɤɠɟ ɡɧачɟɧɢя ɬɟɪɦɨɜ. ȿɫɥɢ 
 1, ,

n
u x xK  – ɬɟɪɦ ɢ 1, , ,

n
a a AK  ɬɨ 

1( , , )
n

u a a
 K  ɛɭɞɟɬ ɨɛɨɡɧачаɬɶ ɡɧачɟɧɢɟ ɬɟɪɦа u  

ɧа ɧаɛɨɪɟ  1, , ,
n

a aK  ɩɪɢ ɜɵчɢɫɥɟɧɢɢ ɤɨɬɨɪɨɝɨ 
ɜɦɟɫɬɨ ɨɩɟɪаɰɢɣ  f  ɢɫɩɨɥɶɡɭɸɬɫя ɨɩɟɪаɰɢɢ .f

  

Ⱦɨɤаɠɟɦ, чɬɨ ɞɥя ɥɸɛɨɝɨ ɬɟɪɦа 
 1, ,

n
u x xK ɢ ɥɸɛɵɯ ɷɥɟɦɟɧɬɨɜ 

1 1 1, , , , , ,
i i n

a a a a a A


  K K  ɜɵɩɨɥɧяɟɬɫя  
ɪаɜɟɧɫɬɜɨ  

1 1 1( , , , , , , ) .
i i n

u a a a a a a
  

  K K                (2) 

əɫɧɨ, чɬɨ ɞɨɫɬаɬɨчɧɨ ɞɨɤаɡаɬɶ ɞаɧɧɨɟ 
ɭɬɜɟɪɠɞɟɧɢɟ ɜ ɫɥɭчаɟ, ɤɨɝɞа .u  ȼɵɩɨɥɧɢɦ 
ɩɪɟɨɛɪаɡɨɜаɧɢя, ɭчɢɬɵɜая, чɬɨ   – 

ɝɨɦɨɦɨɪɮɢɡɦ, ( )a a   ɩɪɢ a A  ɢ ( ) :a    

1 1 1 1

1

( , , , , , , ) ( ( , ) , ( ), , ( ))

( ( , , , , ) ( ) .

i i n n

n

u a a a a a u a a

u a a a

  
 

 

 

 

K K K K

K K

   

   
Ⱦɨɤаɠɟɦ, чɬɨ ɟɫɥɢ ɞɥя ɧɟɤɨɬɨɪɨɝɨ ɬɟɪɦа 

 1, ,
n

u x xK  ɡɧачɟɧɢɟ  1, ,
n

u a aK  ɧɟ 

ɨɩɪɟɞɟɥɟɧɨ, ɬɨ  1, , .
n

u a a a
 K   

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ   1, ,
n

u a aK  ɧɟ ɨɩɪɟɞɟɥɟɧɨ, 
ɬɨ ɩɪɢ ɜɵчɢɫɥɟɧɢɢ ɡɧачɟɧɢя ɷɬɨɝɨ ɬɟɪɦа ɧа 
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ɷɥɟɦɟɧɬаɯ ɢɡ { }A   ɦɵ ɩɨɥɭчɢɦ ,  ɩɨɷɬɨɦɭ 

 1, , ,
n

u a a % K  а ɬаɤ ɤаɤ  ( ),u u  %  ɦɵ 

ɩɨɥɭчɢɦ, чɬɨ    1, , ( ) .
n

u a a a   K          

ɉɭɫɬɶ  1, ,
n

u x xK  ɢ  1, ,
n

v x xK  – 

ɬɟɪɦɵ ɫɢɝɧаɬɭɪɵ   ɢ ɜ аɥɝɟɛɪɟ A ɜɵɩɨɥɧяɟɬɫя 
ɬɨɠɞɟɫɬɜɨ u v ɜ ɫɦɵɫɥɟ ɨɩɪɟɞɟɥɟɧɢя 19. ɉɭɫɬɶ 

1, ,
n

a aK  – ɥɸɛɵɟ ɷɥɟɦɟɧɬɵ ɢɡ .A  ȿɫɥɢ ɡɧачɟɧɢɟ  

 1, ,
n

u a aK  ɨɩɪɟɞɟɥɟɧɨ, ɬɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 19 

 1, ,
n

v a aK  ɬаɤɠɟ ɨɩɪɟɞɟɥɟɧɨ ɢ 

   1 1, , , , .
n n

u a a v a aK K  ȿɫɥɢ  1, ,
n

u a aK  ɧɟ 

ɨɩɪɟɞɟɥɟɧɨ, ɬɨ  1, ,
n

v a aK  ɬаɤɠɟ ɧɟ ɨɩɪɟɞɟɥɟɧɨ, 
ɩɨɷɬɨɦɭ ɩɨ ɬɨɥɶɤɨ чɬɨ ɞɨɤаɡаɧɧɨɦɭ ɦɵ ɢɦɟɟɦ 

 1, ,
n

u a a a
 K  ɢ  1, , .

n
v a a a
 K  Ɍаɤɢɦ 

ɨɛɪаɡɨɦ,       1 1, , , , .
n n

u a a v a a
 K K  ɗɬɨ 

ɨɡɧачаɟɬ, чɬɨ ɜ аɥɝɟɛɪɟ ɫ ɧɨɫɢɬɟɥɟɦ A  ɢ 
ɨɩɟɪаɰɢяɦɢ f

  ɜɵɩɨɥɧɟɧɨ ɬɨɠɞɟɫɬɜɨ .u v  

ɋɥɟɞɫɬɜɢɟ 23. Ʌɸɛɨɣ чаɫɬɢчɧɵɣ 
ɢɧɴɟɤɬɢɜɧɵɣ ɩɨɥɢɝɨɧ ɧаɞ ɩɨɥɭɝɪɭɩɩɨɣ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɨɞɨɥɠɟɧ ɞɨ ɩɨɥɧɨɝɨ. 

Дɨкаɡаɬɟɥɶɫɬɜɨ. ɉɨɥɢɝɨɧ X  ɧаɞ 
ɩɨɥɭɝɪɭɩɩɨɣ S  ɦɨɠɧɨ ɪаɫɫɦаɬɪɢɜаɬɶ ɤаɤ 
ɭɧɢɜɟɪɫаɥɶɧɭɸ аɥɝɟɛɪɭ ɫ ɧɨɫɢɬɟɥɟɦ X  ɢ 
ɦɧɨɠɟɫɬɜɨɦ ɭɧаɪɧɵɯ ɨɩɟɪаɰɢɣ  s

f s S  

ɭɦɧɨɠɟɧɢя ɧа ɷɥɟɦɟɧɬ ɢɡ S : :
s

f X X , 

:
s

f x xsa . ɉɪɢ ɷɬɨɦ аɥɝɟɛɪа ɡаɞаɟɬɫя ɦɧɨɠɟɫɬɜɨɦ 

ɬɨɠɞɟɫɬɜ     t s st
f f x f x . Ɉɫɬаёɬɫя ɩɪɢɦɟɧɢɬɶ 

ɬɟɨɪɟɦɭ ββ. 

ȼɵɜɨɞ 

ȼ ɪɟɡɭɥɶɬаɬɟ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɪɢɜɟɞɟɧɵ 
ɧɟɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬаɬɨчɧɵɟ ɭɫɥɨɜɢя 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢя чаɫɬɢчɧɵɯ ɩɨɥɢɝɨɧɨɜ 
ɧаɞ ɩɨɥɭɪɟɲёɬɤɨɣ. 
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Korobov M.S., Petrikov A.O. Continued partial operations in universal algebras.This paper 

analyzes the continuation of partial operations for semigroups, acts, and injective algebras. Some 

necessary and some sufficient conditions of the existence of continuation of partial acts over a 

semilattice are given. 
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