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ɊȿȺɅɂɁȺɐɂə ɆɈȾȿɅȿɃ ȾɂɇȺɆɂɑȿɋɄɂɏ ɈȻɔȿɄɌɈȼ, 

ɉɊȿȾɋɌȺȼɅȿɇɇɕɏ ȼ ȼɂȾȿ ɇȿɅɂɇȿɃɇɕɏ ɂɇɌȿȽɊɈ-

ȾɂɎɎȿɊȿɇɐɂȺɅɖɇɕɏ ɍɊȺȼɇȿɇɂɃ ɋ ɄɊȺȿȼɕɆɂ 

ɍɋɅɈȼɂəɆɂ 

Ⱦ. ɗ. Ʉɨɧɬɪɟɪɚɫ, ɋ. Ⱥ. ɉɨɥɨɠɚɟɧɤɨ  

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Ɋɚɫɫɦɨɬɪɟɧɚ ɩɨɫɬɚɧɨɜɤɚ r -ɬɨɱɟɱɧɨɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ ɩɪɢ ɨɩɢɫɚɧɢɢ ɞɢɧɚɦɢɤɢ 
ɨɛɴɟɤɬɨɜ ɜ ɜɢɞɟ ɧɟɥɢɧɟɣɧɵɯ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɉɪɟɞɥɨɠɟɧ 
ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɦɟɬɨɞɟ ɇɶɸɬɨɧɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɢɧɚɦɢɱɟɫɤɢɣ ɨɛɴɟɤɬ, ɤɪɚɟɜɚɹ ɡɚɞɚɱɚ, ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, 
ɦɟɬɨɞ ɇɶɸɬɨɧɚ, ɲɚɝ ɞɢɫɤɪɟɬɢɡɚɰɢɢ, ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɲɟɧɢɹ 

ȼɜɟɞɟɧɢɟ 

Ⱦɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɤɥɚɫɫ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɫ ɬɪɟɛɭɟɦɨɣ ɞɥɹ ɩɪɚɤɬɢɤɢ 
ɫɬɟɩɟɧɶɸ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧ ɦɨɞɟɥɹɦɢ ɜ ɜɢɞɟ ɢɧɬɟɝɪɨ-
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ʉ ɬɚɤɢɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɨɛɴɟɤɬɚɦ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɨɬɧɨɫɹɬɫɹ ɨɛɴɟɤɬɵ «ɫ ɩɚɦɹɬɶɸ» ɢɥɢ «ɫ ɩɨɫɥɟɞɟɣɫɬɜɢɟɦ» Д1Ж. Ⱦɥɹ ɫɥɭɱɚɹ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɞɨɩɨɥɧɹɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɪɚɟɜɵɦɢ ɭɫɥɨɜɢɹɦɢ. ȼ ɪɚɛɨɬɟ Д2Ж ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ 
ɧɟɥɢɧɟɣɧɨɣ r-ɬɨɱɟɱɧɨɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ ɦɟɬɨɞɨɦ ɇɶɸɬɨɧɚ ɧɚ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞ ɇɶɸɬɨɧɚ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɤɜɚɞɪɚɬɭɪɧɨ-ɪɚɡɧɨɫɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɥɢɧɟɣɧɨɣ r-ɬɨɱɟɱɧɨɣ 
ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ ɜ ɫɪɟɞɟ MКЭХКЛ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  

Ɋɚɫɫɦɨɬɪɢɦ r-ɬɨɱɟɱɧɭɸ ɤɪɚɟɜɭɸ ɡɚɞɚɱɭ Д2Ж, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɭɪɚɜɧɟɧɢɟɦ  

)t(ПвTвL вв   (1) 

ɢ ɤɪɚɟɜɵɦɢ ɧɟɥɢɧɟɣɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 

  НtвtввР r  )(,),(),0( 11  , (2) 

ɝɞɟ вL  – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɩɨɪɹɞɤɚ n ;   – ɜɟɳɟɫɬɜɟɧɧɵɣ ɩɚɪɚɦɟɬɪ; Н  – n -
ɦɟɪɧɵɣ ɜɟɤɬɨɪ;  
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Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɩɭɬɟɦ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɟɤɬɨɪɚ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ )0(в . 

ɇɟɥɢɧɟɣɧɚɹ ɤɪɚɟɜɚɹ ɡɚɞɚɱɚ (1) – (2) ɷɤɜɢɜɚɥɟɧɬɧɚ ɫɢɫɬɟɦɟ ɧɟɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 
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ɢ ɡɚɞɚɱɟ Ʉɨɲɢ 

)t(ПвTвL вв  , 0)0( вв  , (4) 

ɝɞɟ ),( 0вt  – ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ (1) ɜ ɮɨɪɦɟ Ʉɨɲɢ. 
ȼɟɤɬɨɪ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɢɫɬɟɦɵ (3). Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ 

ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɢɬɟɪɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɇɶɸɬɨɧɚ. ȼ ɹɜɧɨɦ ɜɢɞɟ ɫɢɫɬɟɦɚ (3), 
ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɢɡɜɟɫɬɧɚ, ɩɨɫɤɨɥɶɤɭ ɧɟɢɡɜɟɫɬɧɚ ɜ ɹɜɧɨɦ ɜɢɞɟ ɮɭɧɤɰɢɹ ),( 0вt . Ɉɞɧɚɤɨ, 
ɦɨɠɟɬ ɛɵɬɶ ɭɤɚɡɚɧ ɚɥɝɨɪɢɬɦ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ )(вР  ɩɪɢ ɡɚɞɚɧɧɨɦ в . ɂɬɟɪɚɰɢɨɧɧɵɣ 
ɩɪɨɰɟɫɫ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ ( )0(0в  ɡɚɞɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ) 
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ɝɞɟ   – ɦɚɬɪɢɰɚ əɤɨɛɢ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɢ )(вР . 

Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ 

ɉɪɨɰɟɫɫ ɪɟɲɟɧɢɹ (5) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. Ɂɚɞɚɟɬɫɹ Ф -ɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɜɟɤɬɨɪɚ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ Ʉɨɲɢ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɭɧɤɰɢɢ ),( 0

Фвt . Ɂɚɬɟɦ ɪɟɲɚɟɬɫɹ ɫɢɫɬɟɦɚ ɧɟɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 1Ф  ɩɪɢɛɥɢɠɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ. 

Ɍɚɤ ɤɚɤ ɫɢɫɬɟɦɚ (3) ɜ ɹɜɧɨɦ ɜɢɞɟ ɧɟ ɡɚɞɚɧɚ, ɬɨ ɩɪɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɹɯ ɩɨ 
ɦɟɬɨɞɭ ɇɶɸɬɨɧɚ ɩɪɨɢɡɜɨɞɧɵɟ, ɜɯɨɞɹɳɢɟ ɜ ɦɚɬɪɢɰɭ  Фв , ɡɚɦɟɧɹɸɬ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɤ 
ɧɢɦ ɪɚɡɧɨɫɬɹɦɢ. Ɋɚɡɧɨɫɬɧɵɣ ɚɧɚɥɨɝ ɦɚɬɪɢɰɵ əɤɨɛɢ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɢ )(вР  ɢɦɟɟɬ ɜɢɞ 
Д2Ж: 

         







 


Ф

Ф
nФ

Ф

Ф

Ф
Ф

Ф
Ф

Ф С
вРОСвР

С
вРОСвРвСR 00010 ,,,  , 

ɝɞɟ ТО  – Т -ɣ ɤɨɨɪɞɢɧɚɬɧɵɣ ɨɪɬ, ɬ.ɟ. ɜɟɤɬɨɪ ɪɚɡɦɟɪɧɨɫɬɢ n , ɭ ɤɨɬɨɪɨɝɨ Т -ɹ ɤɨɦɩɨɧɟɧɬɚ 
ɪɚɜɧɚ ɟɞɢɧɢɰɟ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɜɧɵ ɧɭɥɸ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɜɚɞɪɚɬɢɱɧɨɣ ɫɯɨɞɢɦɨɫɬɢ ФС  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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ɪɟɲɟɧɢɹ ɧɟɥɢɧɟɣɧɨɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ ɩɪɢɦɟɬ ɜɢɞ Д2Ж 
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 (6) 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɹɤɨɛɢɚɧɚ, ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ 1n  ɡɚɞɚɱɭ 
Ʉɨɲɢ. ȼ ɪɚɛɨɬɟ Д2Ж ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɚɧɚɥɨɝɨɜɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 
ɇɢɠɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɜɚɞɪɚɬɭɪɧɨ-ɪɚɡɧɨɫɬɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɢɧɬɟɝɪɨ-
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɨɱɟɬɚɧɢɢ ɪɚɡɧɨɫɬɧɵɯ ɦɟɬɨɞɨɜ 
ɢɡɜɟɫɬɧɵɯ ɢɡ ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɤɜɚɞɪɚɬɭɪɧɵɯ ɦɟɬɨɞɨɜ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɱɢɫɥɟɧɧɨɦ ɪɟɲɟɧɢɢ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɋɚɫɫɦɨɬɪɢɦ ɷɬɢ ɦɟɬɨɞɵ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɪɚɜɧɟɧɢɸ (4), 
ɡɚɩɢɫɚɜ ɟɝɨ ɜ ɜɢɞɟ 
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21 ,,,   ɩɨɥɭɱɚɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ 
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ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ Ɋɭɧɝɟ-Ʉɭɬɬɵ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɟɬɨɞɨɦ 
ɬɪɚɩɟɰɢɣ ɥɢɛɨ ɫ ɨɛɨɛɳɟɧɧɵɦ ɦɟɬɨɞɨɦ ɋɢɦɩɫɨɧɚ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ 
ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ (8) 
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ЦЦУ
ЦЦУ

A У  ɞɥɹ ɦɟɬɨɞɚ ɋɢɦɩɫɨɧɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ 
ɢɧɬɟɝɪɚɥɚ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɞɥɹɟɬ ɜɪɟɦɹ ɫɱɟɬɚ ɢ ɞɟɥɚɟɬ 
ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚ ɛɨɥɶɲɟɦ ɱɢɫɥɟ ɭɡɥɨɜ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɮɮɟɤɬɢɜɧɵɦ ɨɤɚɡɵɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɝɨɲɚɝɨɜɵɯ ɦɟɬɨɞɨɜ. 
ɇɚɩɪɢɦɟɪ, ɦɧɨɝɨɲɚɝɨɜɵɣ ɚɥɝɨɪɢɬɦ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɦɟɬɨɞɟ Ⱥɞɚɦɫɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
ɦɟɬɨɞɨɦ ɬɪɚɩɟɰɢɣ ɥɢɛɨ ɫ ɨɛɨɛɳɟɧɧɵɦ ɦɟɬɨɞɨɦ ɋɢɦɩɫɨɧɚ, ɢɦɟɟɬ ɜɢɞ 

),9375955(
24 3211   ТТТТТТ ППППСВВ  (11) 

2,1,0),5199(
24 2111   ТППППСВВ ТТТТТТ , (12) 

ɝɞɟ ),( ТТТ ВtПП  . 
Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɨɫɬɚɪɬɭɸɳɢɦ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɧɢɟ ɧɚɱɚɥɶɧɨɝɨ 

ɨɬɪɟɡɤɚ ɪɟɲɟɧɢɹ (ɜ ɩɟɪɜɵɯ ɱɟɬɵɪɟɯ ɬɨɱɤɚɯ) ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ ɦɟɬɨɞ Ɋɭɧɝɟ-Ʉɭɬɬɵ, ɥɢɛɨ ɦɟɬɨɞ Ⱥɞɚɦɫɚ ɩɟɪɜɨɝɨ 
ɩɨɪɹɞɤɚ. 

Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɧɟɥɢɧɟɣɧɨɣ ɤɪɚɟɜɨɣ ɡɚɞɚɱɢ (1) ɩɪɢɦɟɬ 
ɫɥɟɞɭɸɳɢɣ ɜɢɞ. 

1. ȼɜɨɞ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɟ, ɧɚɱɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ )0(0в  ɢ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢɹ  . 

2. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ (1) ɜ ɮɨɪɦɟ Ʉɨɲɢ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɵ (9)-(10) ɥɢɛɨ (11)-(12) 
ɢ ɨɩɪɟɞɟɥɟɧɢɟ ТР . 



Ⱦ. ɗ. Ʉɨɧɬɪɟɪɚɫ, ɋ. Ⱥ. ɉɨɥɨɠɚɟɧɤɨ 
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3. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ФС  ɢɡ ɭɫɥɨɜɢɹ (6). 

4. Ɋɟɲɟɧɢɟ n  ɡɚɞɚɱ Ʉɨɲɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ),1,,1(,, rsnТв ФТ
t s

  , 
ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɵ (9)-(10) ɥɢɛɨ (11)-(12). 

5. ȼɵɱɢɫɥɟɧɢɟ ɹɤɨɛɢɚɧɚ R  ɩɨ ɮɨɪɦɭɥɟ (6). 
6. ȼɵɱɢɫɥɟɧɢɟ ɩɨɩɪɚɜɤɢ Фг , ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 

ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɤɬɨɪɚ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 1
0
Фв  . 

7. ȿɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ Фг , ɬɨ ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɡɚɤɚɧɱɢɜɚɟɬɫɹ, 
ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨɜɬɨɪɹɸɬɫɹ ɲɚɝɢ 2 ― 7. 

Ɋɟɲɟɧɢɟ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɢ 

ɉɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɨɩɢɫɚɧɧɵɣ ɦɟɬɨɞ ɪɟɡɭɥɶɬɚɬɚɦɢ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
ɉɪɢ ɷɬɨɦ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ, ɛɭɞɟɦ ɪɟɲɚɬɶ ɬɭ ɠɟ ɡɚɞɚɱɭ, ɱɬɨ ɢ ɜ ɪɚɛɨɬɟ Д2Ж 

  
б

s НsввОбввв
0

2 )(МШЬ2.02 , 

ɫ ɤɪɚɟɜɵɦɢ ɭɫɥɨɜɢɹɦɢ 

1674.0)2()2()1()1()Ж0(Д3.0)0(3.0 2  вввввв , 

1326.0)2()2()1()1()Ж0(Д2.0)0(1.0 2  вввввв . 

Ɍɨɱɧɨɟ ɪɟɲɟɧɢɟ бОбв б МШЬ)(  . 
ȼ ɤɚɱɟɫɬɜɟ ɧɭɥɟɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɜɨɡɶɦɟɦ ɡɧɚɱɟɧɢɹ 6.0)0( в , 6.0)0( в , ɩɪɢ 

ɤɨɬɨɪɵɯ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ Д2Ж, ɢɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɧɚ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɪɚɫɯɨɞɢɬɫɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɨɩɢɫɚɧɧɵɣ 
ɚɥɝɨɪɢɬɦ ɜ ɫɪɟɞɟ MКЭХКЛ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɉɪɢ ɷɬɨɦ ɡɚɞɚɱɚ Ʉɨɲɢ ɪɟɲɚɥɚɫɶ 
ɦɟɬɨɞɨɦ Ɋɭɧɝɟ-Ʉɭɬɬɚ ɜ ɫɨɱɟɬɚɧɢɢ ɦɟɬɨɞɨɦ ɬɪɚɩɟɰɢɣ (9)-(10), ɩɪɢɱɟɦ ɲɚɝ 
ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɫɨɫɬɚɜɢɥ 01.0С , ɚ ɡɚɞɚɧɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ – 001.0 . 

 
Ɍɚɛɥɢɰɚ 1. 

Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
 

ɇɨɦɟɪ ɢɬɟɪɚɰɢɢ )0(в  )0(в    
0 0.6000 -0.6000 – 
1 0.6912 -1.6816 1.0816 
2 0.9802 -1.1120 0.5696 
3 0.9969 -1.0074 0.1047 
4 0.9992 -1.0008 0.0066 
5 0.9992 -1.0008 5104.2   

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɲɟɧɢɹ ɫɨɫɬɚɜɢɥɚ %08.0 . 
 
 
 



ȱɇɎɈɊɆȺɌɂɄȺ ɌȺ ɆȺɌȿɆȺɌɂɑɇȱ ɆȿɌɈȾɂ ȼ ɆɈȾȿɅɘȼȺɇɇȱ ▪ 2014 ▪ Ɍɨɦ 4, №3 

 255 

ȼɵɜɨɞɵ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɦɟɬɨɞ, ɩɪɢ ɭɞɚɱɧɨɦ ɜɵɛɨɪɟ ɧɚɱɚɥɶɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɢ ɛɵɫɬɪɭɸ ɫɯɨɞɢɦɨɫɬɶ ɪɟɲɟɧɢɹ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɪɟɚɥɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɨɞɟɥɹɦɢ ɜ ɜɢɞɟ ɧɟɥɢɧɟɣɧɵɯ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ 
ɤɪɚɟɜɵɦɢ ɭɫɥɨɜɢɹɦɢ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. ȼɟɪɥɚɧɶ, Ⱥ. Ɏ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ / Ⱥ. Ɏ. 
ȼɟɪɥɚɧɶ, ɋ. ɋ. Ɇɨɫɤɚɥɸɤ. ― Ʉ.: ɇɚɭɤɨɜɚ ɞɭɦɤɚ, 1988. ― 287 ɫ. 

2. ȼɟɪɥɚɧɶ, Ⱥ. Ɏ. Ɋɟɲɟɧɢɟ ɧɟɥɢɧɟɣɧɵɯ ɢɧɬɟɝɪɨ-ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɧɚ ɚɧɚɥɨɝɨ-
ɰɢɮɪɨɜɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɬɢɩɚ Ⱥɐȼɋ-32 / Ⱥ. Ɏ. ȼɟɪɥɚɧɶ, ȼ. Ⱥ. Ʉɪɚɫɧɨɤɭɬɫɤɢɣ // 
ȼɨɩɪɨɫɵ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. - ȼɵɩ. 2,1984, ɋ. 92 ― 99. 

3. ɋɨɜɪɟɦɟɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ / 
ɉɨɞ ɪɟɞ. Ⱦɠ. ɏɨɥɥɚ, Ⱦɠ.ɍɚɬɬɚ. ― Ɇ.: ɇɚɭɤɚ, 1979. ― 385 ɫ. 

 
 
 
 
 
ɊȿȺɅȱɁȺɐȱə ɆɈȾȿɅȿɃ ȾɂɇȺɆȱɑɇɂɏ ɈȻ’ЄɄɌȱȼ, ɉɊȿȾɋɌȺȼɅȿɇɂɏ ɍ ȼɂȽɅəȾȱ 
ɇȿɅȱɇȱɃɇɂɏ ȱɇɌȿȽɊɈ-ȾɂɎȿɊȿɇɐȱɃɇɂɏ Ɋȱȼɇəɇɖ Ɂ ɄɊȺɃɈȼɂɆɂ ɍɆɈȼȺɆɂ 

Ⱦ. ȿ. Ʉɨɧɬɪɟɪɚɫ, ɋ. Ⱥ. ɉɨɥɨɠɚєɧɤɨ  

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɚ, 1, Ɉɞɟɫɚ, 65044, ɍɤɪɚʀɧɚ; О-ЦКТХ: ЩШХШгСКОЧФШ@ЦКТХ.rЮ 

Ɋɨɡɝɥɹɧɭɬɨ ɩɨɫɬɚɧɨɜɤɭ r -ɬɨɱɤɨɜɨʀ  ɤɪɚɣɨɜɨʀ ɡɚɞɚɱɿ ɩɪɢ ɨɩɢɫɿ ɞɢɧɚɦɿɤɢ ɨɛ’єɤɬɿɜ ɭ 
ɜɢɝɥɹɞɿ ɧɟɥɿɧɿɣɧɢɯ ɿɧɬɟɝɪɨ-ɞɢɮɟɪɟɧɰɿɣɧɢɯ ɪɿɜɧɹɧɶ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɿɬɟɪɚɰɿɣɧɢɣ 
ɩɿɞɯɿɞ ɳɨɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɞɚɧɨʀ ɡɚɞɚɱɿ, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɦɟɬɨɞɿ ɇɶɸɬɨɧɚ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɢɧɚɦɿɱɧɢɣ ɨɛ’єɤɬ, ɤɪɚɣɨɜɚ ɡɚɞɚɱɚ, ɿɬɟɪɚɰɿɣɧɢɣ ɩɪɨɰɟɫ, ɦɟɬɨɞ 
ɇɶɸɬɨɧɚ, ɤɪɨɤ ɞɢɫɤɪɟɬɢɡɚɰɿʀ, ɩɨɯɢɛɤɚ ɪɿɲɟɧɧɹ 

 
 
 
 
 

IMPLEMEІTATIЇІ ЇF DВІAMIC ЇBJECT MЇDELS PRESEІTED AS ІЇІLIІEAR IІTEGRЇ-
DIFFEREІTIAL EQUATIЇІS АITH BЇUІDARВ CЇІDITIЇІS 

D.E. CШЧЭrОrКЬ, S. A. PШХШгСКОЧФШ 

ЇНОЬК ІКЭТШЧКХ PШХвЭОМСЧТМ UЧТЯОrЬТЭв,  
1 SСОЯМСОЧФШ SЭr., ЇНОЬК, 65044, UФrКТЧО; О-ЦКТХ: ЩШХШгСКОЧФШ@ЦКТХ.rЮ 

TСО НОПТЧТЭТШЧ ШП КЧ r-ЩШТЧЭ ЛШЮЧНКrв-ЯКХЮО ЩrШЛХОЦ ПШr ЭСО НОЬМrТЩЭТШЧ ШП ШЛУОМЭ НвЧКЦТМЬ 
аТЭС ЧШЧХТЧОКr ТЧЭОРrШ-НТППОrОЧЭТКХ ОqЮКЭТШЧЬ аКЬ НТЬМЮЬЬОН. TШ ЬШХЯО ЭСТЬ ЩrШЛХОЦ, КЧ 
ТЭОrКЭТЯО КЩЩrШКМС аКЬ ЩrШЩШЬОН ЛКЬОН ШЧ ЭСО ІОаЭШЧ ЦОЭСШН. 
KОваШЫНЬ: НвЧКЦТМ ШЛУОМЭ, ЛШЮЧНКrв-ЯКХЮО ЩrШЛХОЦ, ТЭОrКЭТЯО ЩrШМОЬЬ, ІОаЭШЧ ЦОЭСШН, 
ЬКЦЩХТЧР ТЧЭОrЯКХ, ЬШХЮЭТШЧ ОrrШr. 
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