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ȺɅȽɈɊɂɌɆ ɎɈɊɆɂɊɈȼȺɇɂə ȾɂɇȺɆɂɑȿɋɄɈȽɈ 
ɂɇȼȿɋɌɂɐɂɈɇɇɈȽɈ ɉɈɊɌɎȿɅə ɋɌɊȺɏɈȼɈɃ 

ɄɈɆɉȺɇɂɂ ɋ ɍɑȿɌɈɆ ɉȿɊȿɋɌɊȺɏɈȼȺɇɂə 

 
Ɉ.ɇ. əɪɤɨɜɚ 

 

Ɉɪɟɧɛɭɪɝɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɚ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɞɢɧɚɦɢɤɢ ɤɚɩɢɬɚɥɚ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɫ ɭɱɟɬɨɦ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ ɦɧɨɝɨɷɬɚɩɧɚɹ ɡɚɞɚɱɚ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ, ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɝɨ 
ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ. ɉɪɟɞɥɨɠɟɧ ɢ ɚɩɪɨɛɢɪɨɜɚɧ 
ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɭɫɥɨɜɧɨɣ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ 
ɤɨɦɩɚɧɢɢ.  
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɫɧɨɜɧɨɣ ɬɟɧɞɟɧɰɢɟɣ ɪɚɡɜɢɬɢɹ ɫɬɪɚɯɨɜɨɝɨ ɪɵɧɤɚ ɜ ɊɎ 
ɹɜɥɹɟɬɫɹ ɭɫɢɥɟɧɢɟ ɤɨɧɤɭɪɟɧɰɢɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɧɟɩɥɚɬɟɠɟɫɩɨɫɨɛɧɵɯ ɫɬɪɚɯɨɜɳɢɤɨɜ. 
Ⱦɚɧɧɵɣ ɮɚɤɬ ɬɪɟɛɭɟɬ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 
ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ. ɍɱɢɬɵɜɚɹ ɧɚɥɢɱɢɟ ɜɪɟɦɟɧɧɨɝɨ ɥɚɝɚ ɦɟɠɞɭ 
ɦɨɦɟɧɬɚɦɢ ɩɨɫɬɭɩɥɟɧɢɹ ɩɪɟɦɢɣ ɢ ɜɵɩɥɚɬɚɦɢ ɫɬɪɚɯɨɜɨɝɨ ɜɨɡɦɟɳɟɧɢɹ, ɫɬɪɚɯɨɜɳɢɤɢ 
ɢɫɩɨɥɶɡɭɸɬ ɫɪɟɞɫɬɜɚ ɢɡ ɫɬɪɚɯɨɜɨɝɨ ɮɨɧɞɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɯɨɞɚ ɨɬ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. ɉɪɢ 
ɝɪɚɦɨɬɧɨɦ ɪɚɡɦɟɳɟɧɢɢ ɜɪɟɦɟɧɧɨ ɫɜɨɛɨɞɧɵɯ ɫɪɟɞɫɬɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɜɟɥɢɱɟɧɢɸ ɤɚɩɢɬɚɥɚ ɤɨɦɩɚɧɢɢ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟё ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɫɬɢ. Ⱦɪɭɝɨɣ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɵɫɢɬɶ ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɫɬɶ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɬɚɤɭɸ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɟ. ȼ 
ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɭɞɟɥɹɟɬɫɹ ɜɧɢɦɚɧɢɟ ɜɨɩɪɨɫɚɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɚɬɟɝɢɢ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɧɨ ɥɢɛɨ ɭɤɚɡɚɧɧɵɟ ɩɪɨɰɟɫɫɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 
ɫɬɚɬɢɤɟ, ɥɢɛɨ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɢɡɜɟɫɬɧɵɯ ɧɚɭɱɧɵɯ ɪɚɛɨɬ Д1-6 ɢ ɞɪ.Ж, ɩɨɫɜɹɳɟɧɧɵɯ ɜɨɩɪɨɫɚɦ ɨɰɟɧɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɚɜɬɨɪɵ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɯ ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɰɟɫɫɚ ɪɢɫɤɚ ɢ ɚɤɬɢɜɨɜ, 
ɜ ɱɚɫɬɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɟɦɢɢ ɩɨɫɬɭɩɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɩɪɨɰɟɫɫ ɩɨɫɬɭɩɥɟɧɢɹ ɢɫɤɨɜ ɪɚɫɩɪɟɞɟɥɟɧ ɩɨ ɡɚɤɨɧɭ 
ɉɭɚɫɫɨɧɚ, ɞɨɩɭɫɤɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɞɟɥɢ Ȼɥɷɤɚ-ɒɨɭɥɡɚ ɞɥɹ ɰɟɧ ɚɤɰɢɣ. 
Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɩɪɨɫɵ ɩɨɫɬɪɨɟɧɢɹ ɫɬɪɚɬɟɝɢɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɣ 
ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɜ ɞɢɧɚɦɢɤɟ ɫ ɭɱɟɬɨɦ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ 
ɩɪɨɪɚɛɨɬɚɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ. 

ɉɭɫɬɶ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɪɬɮɟɥɶ  n10 ,...,   ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ 

ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɨɞɧɨɝɨ ɛɟɡɪɢɫɤɨɜɨɝɨ ɮɢɧɚɧɫɨɜɨɝɨ ɚɤɬɢɜɚ, ɞɨɥɹ ɤɨɬɨɪɨɝɨ ɜ ɩɨɪɬɮɟɥɟ 0  ɢ 
n ɜɢɞɨɜ ɪɢɫɤɨɜɵɯ ɮɢɧɚɧɫɨɜɵɯ ɚɤɬɢɜɨɜ, ɞɨɥɢ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ 
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n

j

j ..1,0,0,1
0




 . Ɍɨɝɞɚ, ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ 

ɩɪɨɰɟɫɫɨɜ ɩɨɫɬɭɩɥɟɧɢɹ ɢɫɤɨɜ, ɩɪɟɦɢɣ ɢ ɞɨɯɨɞɧɨɫɬɹɯ ɰɟɧ ɚɤɰɢɣ, ɤɚɩɢɬɚɥ ɫɬɪɚɯɨɜɨɣ 
ɤɨɦɩɚɧɢɢ tY  ɫ ɭɱɟɬɨɦ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  t  ɛɭɞɟɬ 
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                  (1) 

ɝɞɟ u – ɧɚɱɚɥɶɧɵɣ ɤɚɩɢɬɚɥ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ; ct – ɨɛɴɟɦ ɩɪɟɦɢɣ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t; Nt – ɤɨɥɢɱɟɫɬɜɨ ɢɫɤɨɜ ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t;   - 
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ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢɫɤɨɜ ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ;  Xi,t – 

ɪɚɡɦɟɪ i-ɝɨ ɢɫɤɚ (i=0,.. Nt) ɩɨɫɬɭɩɢɜɲɟɝɨ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t; mX – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɫɬɭɩɚɸɳɢɯ ɢɫɤɨɜ;   - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɪɢɫɤɨɜɚɹ ɧɚɞɛɚɜɤɚ ɰɟɞɟɧɬɚ, 

)1,0( ;   - ɞɨɥɹ, ɨɬɞɚɧɧɚɹ ɧɚ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɟ, )1,0[ ; jt ,  – ɞɨɯɨɞɧɨɫɬɶ j-ɝɨ 
ɪɢɫɤɨɜɨɝɨ ɚɤɬɢɜɚ (j=1,..n) ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t; T – ɝɨɪɢɡɨɧɬ ɩɥɚɧɢɪɨɜɚɧɢɹ.  

ȼɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɨɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
NTTtuYYPtu t  ,...2,1),/0(),( 0 . ɉɨɫɬɚɜɢɦ ɡɚɞɚɱɭ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ }...,{)( 21 kt  , NtTtkNk  ,:  ɬɚɤɨɝɨ, ɱɬɨ ɜ 
ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  tttt   ,...1)1(,)1(  ɩɪɨɦɟɠɭɬɤɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 

t  ɞɨɥɢ ɚɤɰɢɣ ɜ ɩɨɪɬɮɟɥɟ ɧɟ ɦɟɧɹɸɬɫɹ, ɢ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ k..2,1  ɮɨɪɦɢɪɭɟɬɫɹ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɨɪɬɮɟɥɶ   ɦɚɤɫɢɦɢɡɢɪɭɸɳɢɣ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ 
ɤɨɦɩɚɧɢɢ ɜ ɬɟɤɭɳɟɦ ɩɟɪɢɨɞɟ tttt   ,...2)1(,1)1( , ɩɪɢ ɭɫɥɨɜɢɢ ɱɬɨ ɜ 
ɩɪɟɞɵɞɭɳɢɯ ɩɟɪɢɨɞɚɯ (ɬ.ɟ. tt  )1...(2,1  ) ɩɨɪɬɮɟɥɢ ɛɵɥɢ ɨɩɬɢɦɚɥɶɧɵɦɢ ɜ ɬɨɦ ɠɟ 
ɫɦɵɫɥɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɬ ɦɟɫɬɨ k ɷɬɚɩɧɚɹ ɡɚɞɚɱɚ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ:                           

  
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uYk  0,..2,1 , ,:, TtkNkt                                                     (4) 

ɝɞɟ  *

 - ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɪɬɮɟɥɶ ɧɚ ɷɬɚɩɟ k..2,1 . 

Ɉɛɨɡɧɚɱɢɦ    NktktuYYPttu
kt  ,..2,1,/0...,))(,,( 021   - ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɫ ɧɚɱɚɥɶɧɵɦ ɤɚɩɢɬɚɥɨɦ u ɢ ɫɬɪɚɬɟɝɢɟɣ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ 
)...,()( 21 kt  . 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɚɩɢɬɚɥɚ ɢ ɧɚɯɨɠɞɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱɢ (2)-(4) ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɚɥɝɨɪɢɬɦ I, 

ɩɪɢɜɟɞɟɧ ɧɢɠɟ). ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ 
ɩɪɟɦɢɣ, ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t; ɤɨɥɢɱɟɫɬɜɨ ɢɫɤɨɜ ɩɨɫɬɭɩɢɜɲɢɯ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ t; ɪɚɡɦɟɪɵ ɢɫɤɨɜ;  ɞɨɯɨɞɧɨɫɬɢ ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t. ȼ ɨɛɳɟɦ 
ɫɥɭɱɚɟ ɭɤɚɡɚɧɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɦɨɝɭɬ ɧɟ ɩɨɞɱɢɧɹɬɫɹ ɢɡɜɟɫɬɧɵɦ ɡɚɤɨɧɚɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɂɯ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɫɬɪɨɢɬɫɹ ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɢɫɯɨɞɧɵɦɢ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ.  

ȼ ɪɚɛɨɬɟ Д7Ж ɩɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ 
ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɝɨ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ, ɤɚɤ ɦɟɪɭ ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɚɯɨɜɨɣ 
ɤɨɦɩɚɧɢɢ, ɦɟɬɨɞɨɦ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɥɭɱɚɣɧɨɦ ɩɟɪɟɛɨɪɟ 
ɞɨɥɟɣ ɚɤɬɢɜɨɜ ɜ ɩɨɪɬɮɟɥɟ. Ɉɱɟɜɢɞɧɨ ɱɬɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɛɭɟɬ, ɜɨ-ɩɟɪɜɵɯ, 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ, ɜɨ-ɜɬɨɪɵɯ, ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɰɢɣ ɩɨɪɬɮɟɥɹ ɨɝɪɚɧɢɱɟɧɨ 
ɜɪɟɦɟɧɧɵɦɢ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɪɚɦɤɚɦɢ ɢ ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɞɨɥɟɣ ɚɤɬɢɜɨɜ ɜ 
ɩɨɪɬɮɟɥɟ ɦɨɝɭɬ ɛɵɬɶ ɧɟ ɞɨɫɬɢɝɧɭɬɵ ɡɚ ɩɪɢɟɦɥɟɦɨɟ ɜɪɟɦɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɞɥɹ ɪɟɲɟɧɢɹ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɨɪɬɮɟɥɹ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ «ɧɚɢɥɭɱɲɟɣ ɩɪɨɛɵ», ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɞɥɹ 
ɪɟɲɟɧɢɹ ɨɩɢɫɚɧɧɨɣ ɡɚɞɚɱɢ ɭɫɥɨɜɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ (2), (3), (4) 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ: 
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0. Ɂɚɞɚɟɦ: ɧɚɱɚɥɶɧɵɣ ɤɚɩɢɬɚɥ – u, t – ɩɟɪɢɨɞ ɩɥɚɧɢɪɨɜɚɧɢɹ, T – ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ, n – ɤɨɥɢɱɟɫɬɜɨ ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ ɜ ɩɨɪɬɮɟɥɟ, r – ɞɨɯɨɞɧɨɫɬɶ ɛɟɡɪɢɫɤɨɜɨɝɨ 
ɚɤɬɢɜɚ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɨ ɪɚɡɦɟɪɚɯ ɩɪɟɦɢɣ ɢ ɤɨɥɢɱɟɫɬɜɟ ɢɫɤɨɜ 
ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɪɚɡɦɟɪɚɯ ɢɫɤɨɜ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ, ɞɨɯɨɞɧɨɫɬɹɯ 
ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ;  

M  - ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɭɞɚɱɧɨ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ 
ɦɚɤɫɢɫɦɢɡɚɰɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ, L_IM – ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɰɢɣ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ,   - ɧɚɱɚɥɶɧɵɣ ɲɚɝ ɞɥɹ ɩɨɢɫɤɚ ɩɨɪɬɮɟɥɹ 
ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɝɨ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ, 10   - ɤɨɷɮɮɢɰɢɟɧɬ ɞɪɨɛɥɟɧɢɹ ɲɚɝɚ;   - 

ɬɨɱɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɩɨɪɬɮɟɥɹ. 
1. jk=1 (ɫɱɟɬɱɢɤ ɩɟɪɢɨɞɨɜ). 
2. Ƚɟɧɟɪɢɪɭɟɦ ɛɚɡɨɜɵɣ ɩɨɪɬɮɟɥɶ   njnjjjk ,..0),1/(1:0   . 

3. Ƚɟɧɟɪɢɪɭɟɦ ɜɫɟɜɨɡɦɨɠɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɢɫɤɚ. Ɍɚɤ ɤɚɤ ɞɥɹ ɞɨɥɟɣ ɚɤɬɢɜɨɜ ɜ 

ɩɨɪɬɮɟɥɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɫɹ ɭɫɥɨɜɢɟ  njj

n

j

j ..1,0,0,1
0




  ɢ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɨɞɧɨɝɨ 

ɢɡ ɚɤɬɢɜɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɞɨɥɟɣ ɞɪɭɝɢɯ ɚɤɬɢɜɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤɢɯ 
ɧɚɩɪɚɜɥɟɧɢɣ 2n+1

-2: h
1=(0,0,0,…0,0,1); h

2= (0,0,0,…0,1,0); h
3= (0,0,0,…0,1,1); h

4
= 

(0,0,0,…1,0,0); h
5= (0,0,0,…1,0,1); h

6= (0,0,0,…1,1,1); … 3-2 1n

h = (1,1,1,…1,0,1); 2-2 1n

h = 

(1,1,1,…1,1,0) 
4. td _ ,  m=1, 

5. Ɏɨɪɦɢɪɭɟɦ ɩɨɪɬɮɟɥɢ ɫ ɡɚɞɚɧɧɵɦ ɲɚɝɨɦ ɩɨ ɜɫɟɦ ɜɨɡɦɨɠɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɛɚɡɨɜɨɝɨ: j

jk

j

jk htd  _~ 0 , 2-2..2,1 1nj  

6. ɇɨɪɦɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɩɨɪɬɮɟɥɢ:  j

jk

j

jk

j

jk  ~/~ , 2-2..2,1 1nj  

7. jk =1  

8. j=0  

9. ɉɨ ɚɥɝɨɪɢɬɦɭ I (ɩɪɢɜɟɞɟɧ ɧɢɠɟ) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ 
ɤɨɦɩɚɧɢɢ ɜ ɦɨɦɟɧɬ Δtjk    

)/..2,1,0),,...(()),...,(,,( 0

*

)1(

*

1

*

)1(

*

2

*

1 uYtjktYPtu
j

jkjkt

j

jkjk

j

jk     

ɬɚɤ, ɱɬɨ ɤ ɦɨɦɟɧɬɭ tjk  )1(  ɤɚɩɢɬɚɥ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨ ɭɠɟ ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ 
ɨɩɬɢɦɚɥɶɧɵɦ ɩɨɪɬɮɟɥɹɦ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ ɩɟɪɢɨɞɨɜ 1..2,1,*  jkkk , ɚ ɞɥɹ ɩɟɪɢɨɞɚ jk 

ɩɨ ɩɨɪɬɮɟɥɸ j

jk . 

10.  ȿɫɥɢ 2-2 1nj  ɬɨ (j=j+1; ɲɚɝ 9)  
11. ɋɪɟɞɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɚɪ 22..1,0),,( 1  nj

jk

j

jk j  ɧɚɯɨɞɹɬ ɩɨɪɬɮɟɥɶ maxj

jk  

ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ, ɩɪɢɱɟɦ ɬɚɤɨɟ 
ɱɬɨ  epsjk

j

jk  )( 0max  , ɝɞɟ eps ɡɚɜɢɫɢɬ ɨɬ ɬɨɱɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɜɟɪɨɹɬɧɨɫɬɢ 
ɧɟɪɚɡɨɪɟɧɢɹ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢɦɢɬɚɰɢɣ L_IM  ɜɵɩɨɥɧɹɟɦɵɯ ɧɚ ɲɚɝɟ 9. 

11. ȿɫɥɢ ɬɚɤɨɣ ɩɨɪɬɮɟɥɶ ɧɟ ɧɚɣɞɟɧ (ɬ.ɟ. jmax=0), ɬɨɝɞɚ (ɞɪɨɛɢɦ ɲɚɝ  tdtd __ ) 

ɢɧɚɱɟ (ɡɚɦɟɧɹɟɦ ɛɚɡɨɜɵɣ ɩɨɪɬɮɟɥɶ max0 j

jkjk   )  

12. ȿɫɥɢ  ( td _ ) ɢ (m<M) ɬɨ (m=m+1; ɢɞɬɢ ɤ ɲɚɝɭ 5) ɢɧɚɱɟ ɲɚɝ 13. 
13. ɉɨɥɭɱɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɪɬɮɟɥɶ ɞɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ Δtjk  : 
0*

jkjk    

14. ȿɫɥɢ jk<K, ɬɨ (jk=jk+1; ɢɞɬɢ ɤ ɲɚɝɭ 4) ɢɧɚɱɟ ɲɚɝ 15. 
15. Ʉɨɧɟɰ ɚɥɝɨɪɢɬɦɚ. 
Ɂɚɦɟɱɚɧɢɟ ɤ ɲɚɝɭ 3: ɛɟɡ ɩɨɬɟɪɢ ɨɛɳɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɜɟɤɬɨɪɨɜ ɧɚɩɪɚɜɥɟɧɢɣ ɦɨɠɧɨ 

ɜɵɛɪɚɬɶ: h1
=(-1,-1,-1,…-1,-1,1);    h

2
= (-1,-1,-1,…-1,1,-1); h

3
= (-1,-1,-1,…-1,1,1); h

4
= (-1,-1,-
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1,…1,-1,-1); h
5
= (-1,-1,-1,…1,-1,1); h

6
= (-1,-1,-1,…1,1,1)… 3-2 1n

h = (1,1,1,…1,-1,1); 2-2 1n

h = 

(1,1,1,…1,1,-1) 

Ⱥɥɝɨɪɢɬɦ I ɜɵɱɢɫɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ   kktΠtku  ,...,)(,, 121  , 

ɩɪɢ uY 0 , ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ  ɜ ɦɨɦɟɧɬ tk   ɞɥɹ ɡɚɞɚɧɧɵɯ ɩɨɪɬɮɟɥɟɣ  

)...,( 10


  n , k..2,1  

I.0 p=0 (ɫɱɟɬɱɢɤ ɱɢɫɥɚ ɢɦɢɬɚɰɢɣ ɩɪɢɜɟɞɲɢɯ ɤ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɤɚɩɢɬɚɥɚ) 
I.1 l=1 (ɫɱɟɬɱɢɤ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɦɢɬɚɰɢɣ) 
I.2 1  (ɫɱɟɬɱɢɤ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɪɬɮɟɥɹ) 
I.3 t=1 (ɫɱɟɬɱɢɤ ɩɨ ɜɪɟɦɟɧɢ ɜɧɭɬɪɢ ɩɟɪɢɨɞɚ) 

I.4 Ƚɟɧɟɪɢɪɭɟɦ ɞɨɯɨɞɧɨɫɬɢ ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ lt , , l=1..n (ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ 
ɚɤɬɢɜɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɜɧɟɫɟɧɚ ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɦɟɬɨɞɢɤɨɣ ɨɩɢɫɚɧɧɨɣ ɜ ɪɚɛɨɬɟ Д8Ж). 

I.5 Ƚɟɧɟɪɢɪɭɟɦ ɨɛɴɟɦ ɩɪɟɦɢɣ ct  

I.6 Ƚɟɧɟɪɢɪɭɟɦ ɱɢɫɥɨ ɢɫɤɨɜ Nt   

I.7 Ƚɟɧɟɪɢɪɭɟɦ ɜɟɥɢɱɢɧɭ ɢɫɤɨɜ Xl,t, l=1.. Nt  

I.8 ȼɵɱɢɫɥɹɟɦ ɤɚɩɢɬɚɥ ɤɨɦɩɚɧɢɢ ɜ ɨɱɟɪɟɞɧɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

,)1()1(1
0

,

1

,01 


 









tN

i

tlXt

n

j

ltjtt XmcrYY  

 

I.9 ȿɫɥɢ 0tY  ɬɨ (p=p+1; tt  ; k ) 

I.10 ȿɫɥɢ tt   ɬɨ (t=t+1; ɲɚɝ I.4) ɢɧɚɱɟ ɲɚɝ I.11 

I.11 ȿɫɥɢ k  ɬɨ ( 1 ; ɲɚɝ I.3) ɢɧɚɱɟ I.12 

I.12 ȿɫɥɢ IMLl _  ɬɨ ( 1 ll ; ɲɚɝ I.2) ɢɧɚɱɟ I.13 

I.13    Lpttku kk /,...,)(,, 121     

I.14 Ʉɨɧɟɰ ɚɥɝɨɪɢɬɦɚ 

ɋ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɨɜɟɞɟɧ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɨ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɰɢɣ, ɬ.ɟ. ɜɵɛɪɚɧ 
ɩɚɪɚɦɟɬɪ L_IM – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɰɢɣ ɤɚɩɢɬɚɥɚ ɤɨɦɩɚɧɢɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɦɢɬɚɰɢɣ ɩɨ ɩɚɪɚɦɟɬɪɭ L_IM ɩɨɥɨɠɢɥɢ, 
ɱɬɨ ɤɨɦɩɚɧɢɹ ɢɧɜɟɫɬɢɪɭɟɬ ɫɜɨɛɨɞɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɪɚɜɧɵɯ ɞɨɥɹɯ ɜɨ ɜɫɟ ɚɤɬɢɜɵ 
(ɛɟɡɪɢɫɤɨɜɵɣ ɩɨ ɫɬɚɜɤɟ r=0,00328 ɢ ɪɢɫɤɨɜɵɟ ɚɤɬɢɜɵ: ɈȺɈ Ƚɚɡɩɪɨɦ, ɈȺɈ ɋɛɟɪɛɚɧɤ 
Ɋɨɫɫɢɢ, ɈȺɈ ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ), ɬ.ɟ. 3,..1,0),1/(1  nnjnj . Ⱦɥɹ ɞɨɝɨɜɨɪɨɜ 
ɚɜɬɨɫɬɪɚɯɨɜɚɧɢɹ ɈɋȺȽɈ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɨɣ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɡɚɤɨɧɭ ɉɭɚɫɫɨɧɚ, ɚ ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɤɨɜ ɪɚɜɧɨ 2,054 
ɢɫɤɚ ɜ ɞɟɧɶ. ȼɚɪɶɢɪɭɹ L_IM ɪɚɫɫɱɢɬɚɟɦ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɞɥɹ 
ɞɨɝɨɜɨɪɨɜ ɚɜɬɨɫɬɪɚɯɨɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2.  

 

Ɍɚɛɥɢɰɚ 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɨɬ L_IM, Ɍ = 3, u = 90 ɬɵɫ. 
ɪɭɛ., 054,2


 ɢɫɤɚ/ɞɟɧɶ, r=0,00328, n=3, 6,0 , 3,0  

L_IM – ɤɨɥɢɱɟɫɬɜɨ ɢɦɢɬɚɰɢɣ 
Ɉɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɪɚɡɨɪɟɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ 

ɞɥɹ ɞɨɝɨɜɨɪɨɜ ɚɜɬɨɫɬɪɚɯɨɜɚɧɢɹ 

10000 0,77400 

15000 0,79867 

20000 0,80345 

25000 0,80248 

29000 0,80407 

30000 0,80447 

31000 0,80453 

32000 0,80434 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ L = 30 000 ɢɦɢɬɚɰɢɣ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɧɭɠɧɨɣ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɨɜ.  
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Ɉɩɪɟɞɟɥɢɦ ɨɩɬɢɦɚɥɶɧɭɸ ɫɬɪɚɬɟɝɢɸ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ 
ɞɥɹ ɞɨɝɨɜɨɪɨɜ ɚɜɬɨ-ɫɬɪɚɯɨɜɚɧɢɹ. ɋɬɪɚɬɟɝɢɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ, ɦɚɤɫɢɦɢɡɢɪɭɸɳɚɹ 
ɩɥɚɬɟɠɟɫɩɨɫɨɛɧɨɫɬɶ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɜ ɞɢɧɚɦɢɤɟ, ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɫɬɪɚɯɨɜɚɧɢɹ, 
ɩɨɥɭɱɟɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɞɥɹ ɞɨɝɨɜɨɪɨɜ ɚɜɬɨ-

ɫɬɪɚɯɨɜɚɧɢɹ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɤɚɩɢɬɚɥɟ 90 ɬɵɫ. ɪɭɛ. ɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɢ ɜ ɛɟɡɪɢɫɤɨɜɵɣ ɚɤɬɢɜ 
ɢ ɚɤɰɢɢ ɤɨɦɩɚɧɢɣ:  ɈȺɈ1Ƚɚɡɩɪɨɦ, ɈȺɈ ɋɛɟɪɛɚɧɤ Ɋɨɫɫɢɢ, ɈȺɈ ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 

 

Ɍɚɛɥɢɰɚ 2. ɋɬɪɚɬɟɝɢɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɫɬɪɚɯɨɜɨɣ ɤɨɦɩɚɧɢɢ ɩɪɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɢ ɜ ɛɟɡɪɢɫɤɨɜɵɣ ɚɤɬɢɜ ɢ 
ɪɢɫɤɨɜɵɟ ɚɤɬɢɜɵ:  ɈȺɈ Ƚɚɡɩɪɨɦ, ɈȺɈ ɋɛɟɪɛɚɧɤ Ɋɨɫɫɢɢ, ɈȺɈ1ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ, ɩɪɢ r=0,00328, 054,2


 

ɢɫɤɚ/ɞɟɧɶ,  u = 90 ɬɵɫ. ɪɭɛ., 6,0 , 3,0 , 3t , L_IM =3000, k=6  

ɉɟɪɢɨɞ 
ɜɪɟɦɟɧɢ t 

 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɧɟɪɚɡɨɪɟɧɢɹ 

ɞɨɥɢ ɚɤɬɢɜɨɜ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɩɨɪɬɮɟɥɟ 

Ȼɟɡɪɢɫɤɨ-

ɜɵɣ 

ɈȺɈ 
Ƚɚɡɩɪɨɦ 

ɈȺɈ  
ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ  

ɈȺɈ  
ɋɛɟɪɛɚɧɤ Ɋɨɫɫɢɢ 

3 0,9894 0,0202 0,1528 0,3356 0,4914 

6 0,9798 0,0464 0,1844 0,3608 0,4083 

9 0,9776 0,0422 0,1676 0,3280 0,4621 

12 0,9772 0,0422 0,1676 0,3280 0,4621 

15 0,9761 0,1077 0,2937 0,2485 0,3501 

18 0,9742 0,1889 0,2670 0,2259 0,3183 
 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɜ ɩɨɪɬɮɟɥɟ, ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɦ 
ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɪɚɡɨɪɟɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɚɤɰɢɢ ɈȺɈ ɋɛɟɪɛɚɧɤ Ɋɨɫɫɢɢ. ɋ ɬɟɱɟɧɢɟɦ 
ɜɪɟɦɟɧɢ ɞɨɥɹ ɛɟɡɪɢɫɤɨɜɨɝɨ ɚɤɬɢɜɚ ɜ ɩɨɪɬɮɟɥɟ ɦɚɤɫɢɦɢɡɢɪɭɸɳɟɦ ɜɟɪɨɹɬɧɨɫɬɶ 
ɧɟɪɚɡɨɪɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɞɨɥɢ ɪɢɫɤɨɜɵɯ ɚɤɬɢɜɨɜ ɈȺɈ 
ɋɭɪɝɭɬɧɟɮɬɟɝɚɡ ɢ ɈȺɈ ɋɛɟɪɛɚɧɤ Ɋɨɫɫɢɢ. Ⱦɨɥɹ ɚɤɰɢɣ ɈȺɈ Ƚɚɡɩɪɨɦ ɜ ɩɨɪɬɮɟɥɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɑɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɜɵɫɨɤɨɣ ɞɨɯɨɞɧɨɫɬɢ ɚɤɰɢɣ ɈȺɈ Ƚɚɡɩɪɨɦ, ɧɨ 
ɦɟɧɶɲɟɦ ɪɢɫɤɟ.  

Ɉɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɤɚɡɚɥ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɯɨɞɢɦɨɫɬɶ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɞɨɥɟɣ ɚɤɬɢɜɨɜ ɜ ɩɨɪɬɮɟɥɹɯ ɡɚ 
ɩɪɢɟɦɥɟɦɨɟ ɜɪɟɦɹ ɫ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɬɨɱɧɨɫɬɶɸ. 
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