
 

 

 

 

 

 

ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 
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Ɂɚɫɥɭɝɚ Ɇɨɧɠɚ ɬɪɨɹɤɚɹ. ȼɨ-ɩɟɪɜɵɯ, ɨɧ ɪɟɲɢɥ ɜɨɩɪɨɫ ɨ ɩɨɫɬɪɨɟɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɨɞɧɨɣ 

ɩɥɨɫɤɨɫɬɢ, ɜɬɨɪɚɹ ɩɥɨɫɤɨɫɬɶ ɫ ɧɚɧɟɫɟɧɧɨɣ ɧɚ ɧɟɣ ɩɪɨɟɤɰɢɟɣ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ 90° ɜɨɤɪɭɝ ɥɢɧɢɢ 

ɩɟɪɟɫɟɱɟɧɢɹ ɨɛɟɢɯ ɩɥɨɫɤɨɫɬɟɣ (ɥɢɧɢɢ ɡɟɦɥɢ). ɉɨɥɭɱɚɟɦɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ ɞɜɟ ɩɪɨɟɤɰɢɢ ɨɛɪɚɡɭɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ «ɷɩɸɪ», ɩɨ ɤɨɬɨɪɨɦɭ ɭɠɟ ɦɨɠɧɨ ɫ ɬɨɱɧɨɫɬɶɸ ɜɨɫɩɪɨɢɡ-
ɜɟɫɬɢ ɢɡɨɛɪɚɠɚɟɦɵɣ ɨɛɴɟɤɬ. ɍɱɟɧɢɟ ɨ ɩɨɫɬɪɨɟɧɢɢ ɢ «ɱɬɟɧɢɢ» ɷɩɸɪɚ ɢ ɫɨɫɬɚɜɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɧɚɱɟɪ-
ɬɚɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ Ɇɨɧɠɚ. ȼɨ-ɜɬɨɪɵɯ, Ɇɨɧɠ ɫɜɟɥ ɜɟɫɶ ɦɚɬɟɪɢɚɥ, ɫɨɛɪɚɧɧɵɣ ɜ ɩɪɢɦɟɧɟɧɢɢ ɤ ɦɧɨ-
ɝɨɨɛɪɚɡɧɵɦ ɨɬɞɟɥɶɧɵɦ ɨɛɴɟɤɬɚɦ, ɜ ɫɬɪɨɣɧɭɸ ɫɢɫɬɟɦɭ. ȼ-ɬɪɟɬɶɢɯ, ɨɧ ɩɨɩɵɬɚɥɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ 

ɝɪɚɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɞɥɹ ɰɟɥɟɣ ɨɛɳɟɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɚɤ ɤɚɤ ɢɡɨɛɪɚɠɚɟɦɵɣ ɨɛɴɟɤɬ 
ɜɩɨɥɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɩɸɪɨɦ, ɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɬɨɝɨ ɨɛɴɟɤɬɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɟɞɟɧɨ ɤ 
ɢɡɭɱɟɧɢɸ ɷɩɸɪɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤ ɤɨɧɰɭ XVIII ɜ. ɨɮɨɪɦɢɥɢɫɶ ɢ ɩɨɥɭɱɢɥɢ ɡɚɜɟɪɲɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɬɟ ɬɟɱɟɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɵɫɥɢ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɥɢ ɜ ɷɩɨɯɭ ȼɨɡɪɨɠɞɟɧɢɹ ɢ ɩɨɫɬɟɩɟɧɧɨ ɪɚɡɜɢɜɚɥɢɫɶ ɜ ɬɟɱɟɧɢɟ 
ɲɟɫɬɢ ɜɟɤɨɜ. ɋɭɳɟɫɬɜɟɧɧɵɟ ɱɟɪɬɵ ɧɨɜɨɣ ɝɟɨɦɟɬɪɢɢ ɷɬɨɣ ɜɬɨɪɨɣ (ɩɨɫɥɟ ɷɥɥɢɧɫɤɨɣ) ɷɩɨɯɢ ɪɚɫɰɜɟɬɚ 
ɡɚɤɥɸɱɚɥɢɫɶ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɟɯ ɠɟ ɜɨɩɪɨɫɨɜ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɥɢ ɝɪɟɱɟɫɤɢɯ ɝɟɨɦɟɬɪɨɜ, ɧɨ ɩɪɢ ɩɨɦɨ-
ɳɢ ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɯ ɦɟɬɨɞɨɜ. ɉɪɢɧɰɢɩ «geometria geometrice» ɨɬɩɚɞɚɟɬ; ɧɚɩɪɨɬɢɜ, ɜ ɝɟɨɦɟɬɪɢɢ 

ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɜɟ ɧɨɜɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɧɚɭɤɢ - ɚɥɝɟɛɪɚ ɢ ɢɫɱɢɫɥɟɧɢɟ ɛɟɫɤɨɧɟɱɧɨ 
ɦɚɥɵɯ. ɇɨɜɵɟ ɦɟɬɨɞɵ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɨɫɹɬ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɚɛɫɬɪɚɤɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɨɧɢ 

ɞɚɥɶɲɟ ɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɢɧɬɭɢɰɢɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɧɢ ɞɚɸɬ ɛɨɥɟɟ ɨɛɳɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɟɲɟɧɢɹ 
ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ. Ɉɬ ɝɟɨɦɟɬɪɢɡɚɰɢɢ ɚɥɝɟɛɪɵ ɞɟɥɚɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɚɥɝɟɛɪɚɢɡɚɰɢɢ ɝɟɨɦɟɬɪɢɢ, ɢ ɬɨɥɶɤɨ 
ɢɡɨɛɪɚɡɢɬɟɥɶɧɚɹ ɝɟɨɦɟɬɪɢɹ ɫɬɪɨɢɬɫɹ ɫɬɚɪɵɦɢ, ɱɢɫɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ɑɟɦ ɲɢɪɟ ɪɚɡɜɢɜɚ-
ɸɬɫɹ ɷɬɢ ɦɟɬɨɞɵ, ɬɟɦ ɝɥɭɛɠɟ ɫɬɚɧɨɜɹɬɫɹ ɢɯ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɦɟɧɟɧɢɹ.  

Ʌɢɬɟɪɚɬɭɪɚ. 
1. ɘɲɤɟɜɢɱ Ⱥ.ɉ. ɂɫɬɨɪɢɹ ɦɚɬɟɦɚɬɢɤɢ (ɬɨɦ 1) ɫ ɞɪɟɜɧɟɣɲɢɯ ɜɪɟɦɟɧ ɞɨ ɧɚɱɚɥɚ ɇɨɜɨɝɨ ɜɪɟɦɟɧɢ. - 

Ɇ.: ɇɚɭɤɚ, 1970.- 352 ɫ. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ ɦɧɨɝɨɨɛɪɚɡɢɹɯ ɡɚɧɢɦɚɟɬ ɜɢɞɧɨɟ ɦɟɫɬɨ ɜ ɞɢɮɮɟɪɟɧɰɢ-

ɚɥɶɧɨ-ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪɚɯ ɧɚ ɷɬɢɯ ɦɧɨɝɨɨɛɪɚɡɢɹɯ. ɇɚɪɹɞɭ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɥɢɧɟɣɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɧɚ ɦɧɨɝɨɨɛɪɚɡɢɹɯ ɜ ɨɞɧɨɪɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɢɡɭɱɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢɩɟɪɤɨɧɭɫɨɜ ɜ ɨɞɧɨɪɨɞɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ. ɉɨɫɥɟɞɧɢɟ ɜɯɨɞɹɬ ɜ ɨɛɳɭɸ ɫɯɟɦɭ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɦɧɨɝɨɨɛɪɚɡɢɣ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɩɪɨɟɤɬɢɜɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹ-
ɸɬɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ ɩɪɢ ɞɟɬɚɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɦɧɨɝɨɨɛɪɚɡɢɣ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɫɟɦɟɣɫɬɜɚ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢɩɟɪ-
ɤɨɧɭɫɨɜ ɩɨɪɹɞɤɚ r. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɭɱɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢ-

ɩɟɪɤɨɧɭɫɨɜ ɩɨɪɹɞɤɚ r ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɚɮɮɢɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɢɯ ɫɜɹɡɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɥɢɧɟɣɧɵɯ 
ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ ɢ ɢɧɜɚɪɢɚɧɬɧɵɯ ɚɮɮɢɧɧɵɯ ɫɜɹɡɧɨɫɬɟɣ ɧɚ ɧɢɯ. 

ȼɫɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜ ɞɚɧɧɨɣ  ɫɬɚɬɶɟ ɧɨɫɹɬ ɥɨɤɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ, ɚ ɜɫɟ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɮɭɧɤɰɢɢ 

ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ.  

Ɋɚɫɫɦɨɬɪɢɦ n-ɦɟɪɧɨɟ ɚɮɮɢɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ
nA , ɨɬɧɟɫɟɧɧɨɟ ɤ ɩɨɞɜɢɠɧɨɦɭ ɚɮɮɢɧɧɨɦɭ ɪɟ-

ɩɟɪɭ   nlkjieA i ,1,,,,   c ɞɟɪɢɜɚɰɢɨɧɧɵɦɢ ɮɨɪɦɭɥɚɦɢ 
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ji DD   ,  

ȿɫɥɢ ɩɪɨɫɬɪɚɧɫɬɜɨ 
nA  ɷɤɜɢɚɮɮɢɧɧɨɟ, ɬɨ ɢɡ 

  1, 21 neee   



 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ 
«Ɇɚɬɟɦɚɬɢɤɚ ɜ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ» 

 

 55

ɩɨɥɭɱɚɟɦ 

0i

i  (ɩɨ i ɫɭɦɦɢɪɨɜɚɬɶ). 
Ɉɛɨɡɧɚɱɢɦ 

NnA ,
, ɝɞɟ 

!

)1()1(

r

rnnn
N




 , 

(n +N) – ɦɟɪɧɨɟ ɪɚɫɫɥɨɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɛɚɡɨɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ
nA , ɚ ɫɥɨɟɦ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɚɠɞɨɣ ɬɨɱɤɟ 
nAM  , ɫɥɭɠɢɬ 

NG - ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢɩɟɪɤɨɧɭɫɨɜ 

ɩɨɪɹɞɤɚ r ɩɪɨɫɬɪɚɧɫɬɜɚ 
nA  ɫ ɬɨɱɟɱɧɵɦɢ ɜɟɪɲɢɧɚɦɢ. ȼ ɪɚɫɫɥɨɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

NnA ,
 ɡɚɞɚɞɢɦ 

ɝɥɚɞɤɨɟ ɫɟɱɟɧɢɟ: ɤɚɠɞɨɣ ɬɨɱɤɟ 
nAA  ɩɨɫɬɚɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɩɨɥɧɟ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɟɜɵɪɨɠɞɟɧ-

ɧɵɣ ɝɢɩɟɪɤɨɧɭɫ r

nK 1  ɩɨɪɹɞɤɚ r > 2 ɫ ɜɟɪɲɢɧɨɣ Ⱥ, ɤɨɬɨɪɵɣ ɜ ɥɨɤɚɥɶɧɵɯ ɚɮɮɢɧɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɪɟ-
ɩɟɪɚ R ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 
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Ɂɞɟɫɶ ɤɨɦɩɨɧɟɧɬɵ ɫɢɦɦɟɬɪɢɱɟɫɤɨɝɨ ɬɟɧɡɨɪɚ 
riiig 21

ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜ-
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ɋɢɦɜɨɥ  , ɩɪɢɦɟɧɟɧɧɵɣ, ɧɚɩɪɢɦɟɪ ɤ ɬɟɧɡɨɪɭ 
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, ɨɡɧɚɱɚɟɬ ɫɥɟɞɭɸɳɟɟ: 
j

iiii

j

iijii

j

iijiiiiiii njnssss
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   . 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ (1) ɹɜɥɹɸɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ n-ɦɟɪɧɨɣ ɫɟ-
ɤɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ  

rnV ,
 ɪɚɫɫɥɨɟɧɢɹ 

NnA ,
. ɗɬɚ ɫɟɤɭɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ  ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɝɢɩɟɪɤɨɧɭɫɨɜ ɩɨɪɹɞɤɚ r ɜ ɚɮɮɢɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ.  
だäëñÑñ¿ñÖóñ 1. ɉɪɹɦɵɟ il1  , ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɬɨɱɤɭ Ⱥ ɢ ɧɟ ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɝɢɩɟɪɤɨɧɭɫɭ 

r

nK 1 , ɧɚɡɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɨɝɨ ɝɢɩɟɪɤɨɧɭɫɚ, ɟɫɥɢ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣ-

ɧɨɣ ɩɨɥɹɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɢɩɟɪɩɥɨɫɤɨɫɬɢ 
nii

in lllllA 1

1

1

1

1

2

1

1

1,1

~  
   

ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɤɚɡɚɧɧɨɝɨ ɝɢɩɟɪɤɨɧɭɫɚ. 
どñÜëñ½í 1.  Ʉɚɠɞɨɣ ɬɨɱɤɟ Ⱥ ɩɪɨɫɬɪɚɧɫɬɜɚ 

nA  ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɬɜɟɱɚɟɬ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɨɫ-
ɧɨɜɧɵɯ ɩɪɹɦɵɯ   nil i ,11   ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɢɩɟɪɤɨɧɭɫɚ r

nK 1 (r > 2). 

がÜ¡í£íöñ¿áïöçÜ.  

ȿɫɥɢ ɩɪɹɦɵɟ 
  j

ij

i xlAl 1
 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ r

nK 1 (r > 2), ɬɨ ɜɟɥɢɱɢɧɵ j

ix  ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɹɦ: 
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ɉɪɨɜɟɞɟɦ ɬɚɤɭɸ ɤɚɧɨɧɢɡɚɰɢɸ ɚɮɮɢɧɧɨɝɨ ɪɟɩɟɪɚ R, ɩɪɢ ɤɨɬɨɪɨɣ 


 jigg ijiii

r

 ,0,1 
 

ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɢɬɟɥɶ ɩɨɪɹɞɤɚ r(r-1) ɨɬɥɢɱɟɧ ɨɬ ɧɭɥɹ: 



 kjilsnslkji

grg l

k

i

s

j

s

l

iii

il

sk

r






,,,1,,,,

)1(
2


 

Ɂɞɟɫɶ ɡɧɚɱɟɧɢɹ ɩɚɪ ɱɢɫɟɥ  i

k  ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɨɦɟɪɚ ɫɬɪɨɤ, ɚ  l

s
 – ɧɚ ɧɨɦɟɪɚ ɫɬɨɥɛɰɨɜ. 

ɂɡ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ (1) ɡɚɦɟɱɚɟɦ, ɱɬɨ ɜɫɟ 1-ɮɨɪɦɵ j

i ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ: 
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ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 
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ɉɨɷɬɨɦɭ ɚɮɮɢɧɧɵɣ ɪɟɩɟɪ R ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
rnV ,
 ɜ 

nA  ɫɬɚɧɨɜɢɬɫɹ ɤɚɧɨɧɢɱɟɫɤɢɦ ɢ ɫɭɳɟɫɬ-

ɜɭɟɬ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɩɪɢ ɮɢɤɫɚɰɢɢ ɭɤɚɡɚɧɧɨɝɨ ɤɚɧɨɧɢɱɟɫɤɨɝɨ ɪɟɩɟɪɚ ɩɪɹɦɵɟ 
)(1 i

i lAl   

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ r

nK 1
.ɉɪɢ ɷɬɨɦ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢɫɤɥɸɱɚɸɬɫɹ ɫɥɭɱɚɢ: 

 1) 
0

r

iia , ɤɨɝɞɚ r

n

i Kl 11  , 

2) g=0, ɤɨɝɞɚ ɨɫɧɨɜɧɵɟ ɩɪɹɦɵɟ il1  ɨɬɧɨɫɢɬɟɥɶɧɨ r

nK 1 ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɟɫɱɢɫɥɟɧɧɵɦ ɱɢɫɥɨɦ ɫɩɨ-
ɫɨɛɨɜ. 

どñÜëñ½í 2.  ɋ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
rnV ,
 ɜ 

nA  ɢɧɜɚɪɢɚɧɬɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɟɱɧɨɟ ɱɢɫ-

ɥɨ, ɪɚɜɧɨɟ ɱɢɫɥɭ ɨɫɧɨɜɧɵɯ ɩɪɹɦɵɯ il1 ɨɬɧɨɫɢɬɟɥɶɧɨ r

nK 1
,ɪɚɫɩɪɟɞɟɥɟɧɢɣ 2,nV  ɤɜɚɞɪɚɬɢɱɧɵɯ ɝɢɩɟɪɤɨɧɭ-

ɫɨɜ  i

nQ 2,1 ɫ ɜɟɪɲɢɧɨɣ ɜ ɬɨɱɤɟ Ⱥ . 

がÜ¡í£íöñ¿áïöçÜ. Ʉɜɚɞɪɚɬɢɱɧɚɹ ɩɨɥɹɪɚ   ɩɪɹɦɨɣ 
il1  (i- ɮɢɤɫɢɪɨɜɚɧɨ)  ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɢɩɟɪɤɨɧɭ-

ɫɚ  r

nK 1  ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
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    ilknlkji  ,,,1,,,  

Ʉɜɚɞɪɚɬɢɱɧɚɹ ɩɨɥɹɪɚ ɩɪɹɦɨɣ 
il1  ɨɬɧɨɫɢɬɟɥɶɧɨ r

nK 1  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɟɪɤɨɧɭɫ 2

1nK  ɜɬɨɪɨ-
ɝɨ ɩɨɪɹɞɤɚ ɫ ɜɟɪɲɢɧɨɣ Ⱥ, ɤɨɬɨɪɵɣ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɧɟɜɵɪɨɠɞɟɧɧɵɦ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɢɬɟɥɶ 
ɢɡ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɟ ɪɚɜɟɧ ɧɭɥɸ: 

   
0det 





kl

ii

gg  

ɉɨɷɬɨɦɭ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ  ɝɢɩɟɪɤɨɧɭɫɨɜ ɨɩɪɟɞɟɥɹɟɬ ɢɧɜɚɪɢɚɧɬɧɵɟ ɚɮɮɢɧɧɵɟ ɫɜɹɡɧɨɫɬɢ. Ɍɟɨ-
ɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

げí½ñôíÖóñ 1. ȿɫɥɢ ɪ – ɧɟɱɟɬɧɨɟ ɱɢɫɥɨ, ɬɨ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ rnV ,  ɜ 
nA  ɤɚɠɞɨɣ ɬɨɱɤɟ 

nAA  ɜ 

ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɬɜɟɱɚɟɬ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɡ n ɜɟɳɟɫɬɜɟɧɧɵɯ ɨɫɧɨɜɧɵɯ ɩɪɹɦɵɯ il1  

ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɢɩɟɪɤɨɧɭɫɚ r

nK  (r > 2). ȼ ɫɥɭɱɚɟ p=3, n=3 ɤɚɠɞɨɣ ɬɨɱɤɟ 
3AA ɨɬɜɟɱɚɟɬ ɜ ɨɛɳɟɦ ɫɥɭ-

ɱɚɟ ɬɨɥɶɤɨ ɨɞɧɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɜɟɳɟɫɬɜɟɧɧɵɯ ɩɪɹɦɵɯ il1 , ɨɬɧɨɫɢɬɟɥɶɧɨ 3

3K .  
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