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ん.ん. ぜóîñ¿á, Ñ.ö.Ö., äëÜâ., だ.ご づñ¡ÜÖÑí¿á, ïö. äëñäÜÑíçíöñ¿á 

ぞíîóÜÖí¿áÖ▲ú óïï¿ñÑÜçíöñ¿áï¡óú どÜ½ï¡óú äÜ¿óöñêÖóôñï¡óú ÜÖóçñëïóöñö 

634050, Ç. どÜ½ï¡, äë. ずñÖóÖí, 30 

E-mail: maa@asu.tusur.ru,  rek_olga@mail.ru  

ɍɜɟɥɢɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɩɟɧɫɢɨɧɧɨɝɨ ɭɱɟɬɚ, ɜɥɢɹɧɢɟ ɜɵɛɪɚɧɧɨɣ ɩɨɥɢɬɢɤɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ 
ɫɪɟɞɫɬɜ ɩɟɧɫɢɨɧɧɵɯ ɧɚɤɨɩɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɵ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɢɧɫɬɢɬɭɬɨɜ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɜɨ-
ɢɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɪɢɜɟɥɢ ɤ ɩɟɪɟɨɫɦɵɫɥɟɧɢɸ ɜɨɩɪɨɫɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɩɟɧɫɢɨɧɧɵɯ ɧɚɤɨɩɥɟ-
ɧɢɣ. ɋɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɢɞɟɣ ɢ ɦɧɟɧɢɣ ɦɚɫɫɨɜɨɟ ɨɛɫɭɠɞɟɧɢɟ ɩɨɥɭɱɢɥɨ ɩɪɟɞɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɭɩɪɚɜ-
ɥɹɸɳɢɟ ɫɪɟɞɫɬɜɚɦɢ ɩɟɧɫɢɨɧɧɵɯ ɧɚɤɨɩɥɟɧɢɣ ɞɨɥɠɧɵ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɣɬɢ ɨɬ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɜ ɚɤɰɢɢ 

ɤ ɢɧɜɟɫɬɢɪɨɜɚɧɢɸ ɜ ɨɛɥɢɝɚɰɢɢ, ɥɢɛɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɪɢɫɤɨɜɭɸ ɱɚɫɬɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɨɪɬɮɟɥɹ ɞɨ ɦɢɧɢɦɭɦɚ, ɬɟɦ ɫɚɦɵɦ ɞɨɛɢɜɲɢɫɶ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ, 
ɤɨɬɨɪɚɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɜɟɞɟɧɢɟ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɤ ɦɢɧɢɦɭɦɭ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɨɣ ɹɜ-
ɥɹɟɬɫɹ ɡɚɞɚɱɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ ɩɟɧɫɢɨɧɧɵɯ ɧɚɤɨɩɥɟɧɢɣ, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɥ ɛɵ ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɨɯɨɞ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɢɧɜɟɫɬɢɰɢɨɧɧɨɦ ɪɢɫɤɟ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ, ɨɫ-

ɧɨɜɚɧɧɨɝɨ ɧɚ ɦɨɞɟɥɢ ɢɡ [1] (ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ ɩɟɧɫɢɨɧɧɵɯ ɧɚɤɨɩɥɟ-
ɧɢɣ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɨɞɧɨɩɟɪɢɨɞɧɨɣ ɦɨɞɟɥɢ Ɇɚɪɤɨɜɢɰɚ [2] ɢ ɜɤɥɸɱɚɸɳɚɹ ɫɬɪɚɬɟɝɢɸ ɢɦɦɭɧɢɡɚɰɢɢ 

ɞɥɹ ɨɛɥɢɝɚɰɢɣ [3], ɜɯɨɞɹɳɢɯ ɜ ɫɬɪɭɤɬɭɪɭ ɩɨɪɬɮɟɥɹ).  
ɋɬɪɭɤɬɭɪɚ ɩɨɪɬɮɟɥɹ )( 0tX  ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 0tt  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɡɚɞɚɱɢ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɜɢɞɚ: 
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ɝɞɟ 
1( ,..., )kx x x  - ɩɨɞɩɨɪɬɮɟɥɶ ɨɛɥɢɝɚɰɢɣ, 

1( ,..., )k N kx x x   - ɩɨɞɩɨɪɬɮɟɥɶ ɚɤɰɢɣ,  m  - ɡɚ-
ɞɚɧɧɚɹ ɨɠɢɞɚɟɦɚɹ ɞɨɯɨɞɧɨɫɬɶ ɩɨɪɬɮɟɥɹ,  - ɦɚɬɪɢɰɚ ɤɨɜɚɪɢɚɰɢɣ ɦɟɠɞɭ ɪɢɫɤɨɜɵɦɢ ɚɤɬɢɜɚɦɢ,

 

1 2( , ,... )T

k      - ɜɟɤɬɨɪ ɞɨɯɨɞɧɨɫɬɟɣ ɨɛɥɢɝɚɰɢɣ, ),...,( 21 N
T    - ɜɟɤɬɨɪ ɞɨɯɨɞɧɨɫɬɟɣ ɚɤɰɢɣ, 

1 2( , ,... )T

kD D D D
 
- ɜɟɤɬɨɪ ɞɸɪɚɰɢɣ ɨɛɥɢɝɚɰɢɣ, T  - ɝɨɪɢɡɨɧɬ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, 21,ee  - ɟɞɢɧɢɱɧɵɟ 

ɜɟɤɬɨɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. Ɉɝɪɚɧɢɱɟɧɢɹ 2,3 ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ 
ɩɟɧɫɢɨɧɧɨɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɊɎ (ɩɨɞɪɨɛɧɟɟ ɫ ɷɬɢɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ [1,4]).  

ȼ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 1tt   ɩɟɪɟɞ ɢɧɜɟɫɬɨɪɨɦ ɜɫɬɚɟɬ ɡɚɞɚɱɚ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɨɪɬɮɟɥɹ )( 0tX  

ɜ ɫɥɭɱɚɟ ɩɨɫɬɭɩɥɟɧɢɹ ɩɥɚɧɨɜɨɝɨ ɞɨɯɨɞɚ ɨɬ ɩɨɪɬɮɟɥɹ  (ɧɚɩɪɢɦɟɪ, ɤɭɩɨɧɧɵɣ ɞɨɯɨɞ 
ɢɥɢ ɩɨɝɚɲɟɧɢɟ ɱɚɫɬɢ ɧɨɦɢɧɚɥɚ ɨɛɥɢɝɚɰɢɢ) ɢɥɢ ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɞɸɪɚɰɢɢ ɩɨɪɬɮɟɥɹ ɨɬ ɢɧɜɟɫɬɢ-

ɰɢɨɧɧɨɝɨ ɝɨɪɢɡɨɧɬɚ. ɑɬɨɛɵ ɩɨɞɩɨɪɮɟɥɶ ɨɛɥɢɝɚɰɢɣ ɛɵɥ ɢɦɦɭɧɢɡɢɪɨɜɚɧ (ɡɚɳɢɳɟɧ) ɨɬ ɢɡɦɟɧɟɧɢɣ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɩɨɫɥɟ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ 1tt  , ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ ɞɸɪɚɰɢɹ ɩɨɪɬɮɟɥɹ ɜ ɦɨɦɟɧɬ 

1tt  ɫɨɜɩɚɞɚɥɚ ɫ ɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɦ ɝɨɪɢɡɨɧɬɨɦ )( 1tT  . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

1tt  ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɪɬɮɟɥɶ  )( 0tX  ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɧɨɜɨ ɫɛɚɥɚɧɫɢɪɨɜɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥɶɸ 

[1] (ɨɬɦɟɬɢɦ, ɱɬɨ ɩɨɫɬɭɩɢɜɲɢɣ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɨɬ 0t  
ɞɨ 1t  ɞɨɯɨɞ ɬɨɠɟ ɞɨɥɠɟɧ ɛɵɬɶ ɪɟɢɧɜɟɫɬɢɪɨ-

ɜɚɧ). Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ:  



 

 

 

 

 

ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ  
«ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɷɤɨɧɨɦɢɤɟ»  
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ɉɪɨɰɟɫɫ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ ɦɨɠɧɨ ɩɨɜɬɨɪɢɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

2tt  , ɤɨɝɞɚ ɩɨɫɬɭɩɢɬ ɨɱɟɪɟɞɧɨɣ ɩɥɚɬɟɠ ɨɬ ɩɨɪɬɮɟɥɹ )( 1tX . ȿɫɥɢ ɜ ɤɚɤɨɣ-ɬɨ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɟɥɶɡɹ 
ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɨɪɬɮɟɥɶ ɫ ɬɪɟɛɭɟɦɨɣ ɞɸɪɚɰɢɟɣ, ɬɨ ɢɦɟɸɳɢɣɫɹ ɩɨɪɬɮɟɥɶ ɩɪɨɞɚɟɬɫɹ.  
 

ぶóï¿ñÖÖÜñ ½ÜÑñ¿óëÜçíÖóñ 

ɉɭɫɬɶ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 0tt 
 ɫɮɨɪɦɢɪɨɜɚɧ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɪɬɮɟɥɶ 

 08.009.005.000.000.000.000.003.025.025.025.0)( 0 tX
,  ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ 

 12211110872773724343309)( 0 tDT
(ɞɧɟɣ), 

)67.739.985.701.82.865.777.792.6(T
(% ɝɨɞɨɜɵɯ), )673310(T

(% ɝɨɞɨɜɵɯ), 
365T ɞɧɟɣ. Ⱦɸɪɚɰɢɹ ɩɨɪɬɮɟɥɹ ɩɪɢ ɬɚɤɢɯ ɞɨɥɹɯ ɜɥɨɠɟɧɢɣ ɜ ɜɵɛɪɚɧɧɵɟ ɚɤɬɢɜɵ ɫɨɜɩɚɞɚɟɬ ɫ ɝɨɪɢ-

ɡɨɧɬɨɦ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. 
 

 
 

ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɤɚɡɵɜɚɟɬ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 0tt  , ɱɬɨ ɟɫɥɢ ɞɸɪɚɰɢɢ ɨɛɥɢɝɚɰɢɣ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɝɨɪɢɡɨɧɬɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, ɬɨ ɨɧɢ ɦɨɝɭɬ ɧɟ ɜɨɣɬɢ ɜ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚ-
ɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɨɬɛɨɪɟ ɩɨɞɯɨɞɹɳɢɯ ɨɛɥɢɝɚɰɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɩɨɪɬɮɟɥɹ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɧɢɦɚɬɟɥɶɧɨ ɩɨɞɛɢɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɢɧɚɧɫɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɵ.  

ȼ ɦɨɦɟɧɬ 1tt  :  10741092850749701319285)( 1 tDT , 

)71.731.91.825.877.835.829.879.7(T ,  )673310(T , 3061  tT .  ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɨɱɟɪɟɞɧɨɝɨ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɪɬɮɟɥɹ )( 0tX  ɩɨɥɭɱɢɥɢ  ɩɨɪɬ-
ɮɟɥɶ  09.010.009.000.000.000.000.000.022.025.025.0)( 1 tX , ɩɨɞɩɨɪɬɮɟɥɶ ɨɛɥɢ-

ɝɚɰɢɣ ɤɨɬɨɪɨɝɨ ɢɦɦɭɧɢɡɢɪɨɜɚɧ ɨɬ ɢɡɦɟɧɟɧɢɣ ɪɵɧɨɱɧɵɯ ɫɬɚɜɨɤ ɢ ɩɪɢɧɟɫɟɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ. 
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