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ȼɜɟɞɟɧɢɟ 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ, ɩɨɞ-

ɞɟɪɠɚɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 
ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɜɟɫɶɦɚ ɜɚɠɧɨ. ɋɧɢɠɟɧɢɟ 
ɭɪɨɜɧɹ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɦɨɠɟɬ ɩɪɢɜɟ-
ɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɰɢɪɤɭɥɹɰɢɢ ɜ ɷɤɪɚɧɧɵɯ ɬɪɭɛɚɯ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɡɨɣɞɟɬ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɫɬɟɧɨɤ ɨɛɨɝɪɟɜɚɟɦɵɯ ɬɪɭɛ ɢ ɢɯ ɩɟɪɟɠɨɝ. ɉɪɢ 
ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ ɜɨɡ-
ɦɨɠɟɧ ɡɚɛɪɨɫ ɜɨɞɵ ɜ ɡɚɧɨɫ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 
ɫɨɥɹɦɢ ɢɥɢ ɩɨɥɨɦɤɭ ɬɭɪɛɢɧɭ [1]. 

 
ɋɜɨɣɫɬɜɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɤɚɤ ɨɛɴɟɤɬɚ ɪɟɝɭ-

ɥɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ 
ɇɚ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 

ɜɥɢɹɸɬ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹ-
ɸɬɫɹ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢ ɩɚ-
ɪɚ, ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɧɚɝɪɭɡɤɢ ɬɨɩɤɢ 
ɢ ɞɚɜɥɟɧɢɟ ɜ ɛɚɪɚɛɚɧɟ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɢɧɚɦɢɤɢ 
ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ ɹɜɥɹɟɬɫɹ ɹɜɥɟɧɢɟ «ɧɚɛɭɯɚɧɢɟ». 
ɉɪɢ ɫɤɚɱɤɨɨɛɪɚɡɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɩɨɞɚɱɢ ɩɢɬɚ-
ɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ ɧɟɢɡɦɟɧɧɨɣ ɩɚɪɨɜɨɣ ɧɚɝɪɭɡɤɟ, 
ɭɪɨɜɟɧɶ ɫɧɚɱɚɥɚ ɭɦɟɧɶɲɢɥɫɹ, ɩɨɬɨɦ ɜɨɫɫɬɚɧɨɜɢɥ-
ɫɹ ɢ ɭɜɟɥɢɱɢɥɫɹ. ɗɬɨ ɹɜɥɟɧɢɟ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɞɚɱɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜɵɡɵɜɚɟɬ 
ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɟɣ ɩɚɪɨɜɨɞɹɧɨɣ ɫɦɟɫɢ 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɩɚɪɚ ɜ ɛɚ-
ɪɚɛɚɧɟ ɤɨɬɥɚ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. ɉɪɢ 
ɫɤɚɱɤɨɨɛɪɚɡɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɩɚɪɚ ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɣ ɩɨɞɚɱɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɭɪɨɜɟɧɶ 

ɫɧɚɱɚɥɚ ɭɜɟɥɢɱɢɥɫɹ, ɩɨɬɨɦ ɜɨɫɫɬɚɧɨɜɢɥɫɹ ɢ 
ɭɦɟɧɶɲɢɥɫɹ. 

Ⱦɥɹ ɤɨɬɥɚ ɫ ɧɟɤɢɩɹɳɢɦ ɷɤɨɧɨɦɚɣɡɟɪɨɦ, ɯɚɪɚɤ-
ɬɟɪ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɩɪɢ ɜɨɡɦɭɳɟɧɢɢ ɪɚɫɯɨɞɨɦ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɢɦɟɟɬ ɜɢɞ [1]: 

 
Ɋɢɫ. 1. ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜ ɛɚɪɚɛɚɧɟ 

ɤɨɬɥɚ ɩɪɢ ɜɨɡɦɭɳɟɧɢɢ ɪɚɫɯɨɞɨɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨ-
ɞɵ 

 
ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɢɦɟɟɬ ɜɢɞ [1]: 
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ȼ ɩɪɨɰɟɫɫɟ ɩɨɫɬɪɨɟɧɢɹ ɢ ɪɚɫɱɟɬɚ ɋȺɊ, ɫɱɢɬɚ-
ɟɦ, ɱɬɨ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɩɨ ɪɚɫɯɨ-
ɞɚɦ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵ ɩɨ ɡɧɚɤɭ, ɚ ɪɚɜ-
ɧɵ ɩɨ ɜɟɥɢɱɢɧɟ, ɬ.ɟ. 

( ) ( )ぢ ゑW s W s      (2) 
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ɉɨ ɢɫɯɨɞɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, 
ɨɩɪɟɞɟɥɟɧɚ ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɩɨ ɪɚɫ-
ɯɨɞɭ ɜɨɞɵμ 

1 2
( )

60 22,4 1ゑW s
s s

 


   (3) 

 
ɉɪɢɧɰɢɩɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ ɜ ɛɚɪɚ-

ɛɚɧɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 
ɉɨ ɤɨɥɢɱɟɫɬɜɚɦ ɫɢɝɧɚɥɨɜ, ɩɨɞɚɧɧɵɯ ɜ ɪɟɝɭɥɹ-

ɬɨɪ, ɢɦɟɸɬɫɹ γ ɩɪɢɧɰɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹμ ɨɞɧɨɢɦ-
ɩɭɥɶɫɧɵɣ, ɞɜɭɯɢɦɩɭɥɶɫɧɵɣ ɢ ɬɪɟɯɢɦɩɭɥɶɫɧɵɣ.  

 
Ɋɢɫ. β. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɋȺɊ ɭɪɨɜɧɹ 

 
ɉɨ ɨɞɧɨɢɦɩɭɥɶɫɧɨɦɭ ɩɪɢɧɰɢɩɭ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɪɢɫ. β), ɧɚ ɜɯɨɞ ɪɟɝɭɥɹɬɨɪ 1 
ɩɨɫɬɭɩɚɟɬ ɬɨɥɶɤɨ ɫɢɝɧɚɥ ɨɬ ɭɪɨɜɧɟɦɟɪɚ β. ȼ 
ɞɜɭɯɢɦɩɭɥɶɫɧɨɦ ɩɪɢɧɰɢɩɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɧɚ 
ɜɯɨɞ ɪɟɝɭɥɹɬɨɪɚ 1 ɩɨɫɬɭɩɚɟɬ ɟɳɟ ɨɩɟɪɟɠɚɸɳɢɣ 
ɫɢɝɧɚɥ ɪɚɫɯɨɞɚ ɩɚɪɚ γ. ȿɫɬɶ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ, ɜ 
ɤɨɬɨɪɨɦ ɧɚ ɜɯɨɞɟ ɪɟɝɭɥɹɬɨɪ ɩɨɫɬɭɩɚɸɬ ɫɢɝɧɚɥ ɨɬ 
ɭɪɨɜɧɟɦɟɪɚ β ɢ ɫɢɝɧɚɥ ɪɚɫɯɨɞɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. 
Ɍɪɟɯɢɦɩɭɥɶɫɧɵɣ ɩɪɢɧɰɢɩ ɭɱɢɬɵɜɚɟɬ ɜɫɟ ɫɢɝɧɚɥɵμ 
ɪɚɫɯɨɞɚ ɩɚɪɚ, ɜɨɞɵ ɢ ɭɪɨɜɧɹ. 

 
ȼɚɪɢɚɧɬɵ ɩɨɫɬɪɨɟɧɢɹ ɋȺɊ ɭɪɨɜɧɹ 
ɇɚ ɨɫɧɨɜɟ ɬɪɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɢɧɰɢ-

ɩɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɫɬɪɨɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢ-
ɚɧɬɵ ɋȺɊ. Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɫɯɟɦɚɯ ɋȺɊ 

1 2( ), ( ), ( ), ( ), ( ), ( ), ( )づ ぢ どづ づ づ づ とW s W s W s W s W s W s W s  – 

ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɩɨ ɪɚɫɯɨɞɭ ɜɨɞɵ, 
ɩɨ ɪɚɫɯɨɞɭ ɩɚɪɚ, ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɬɪɭɛɨ-
ɩɪɨɜɨɞɚ, ɪɟɝɭɥɹɬɨɪɚ, ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɪɟɝɭɥɹ-
ɬɨɪɚ, ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. 

1. ȼɚɪɢɚɧɬ 1 ɩɨ ɨɞɧɨɢɦɩɭɥɶɫɧɨɦɭ ɩɪɢɧɰɢ-
ɩɭ, ɷɬɨ ɨɛɵɱɧɚɹ ɫɯɟɦɚ ɋȺɊ. 

 
Ɋɢɫ. γ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɋȺɊ 

 
ɂɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɧɟɡɚɬɭɯɚɸɳɢɯ ɤɨɥɟɛɚ-

ɧɢɣ ДβЖ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɹɬɨɪɚ. 
2. ȼɚɪɢɚɧɬ β ɩɨ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦɭ ɩɪɢɧɰɢ-

ɩɭ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɩɪɢɧɰɢɩ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ [3] 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɤɨɪɪɟɤɬɢɪɭ-
ɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 
Ɋɢɫ. 4. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɋȺɊ 

 
3. ȼɚɪɢɚɧɬ γ 

 
Ɋɢɫ. 4. Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ ɋȺɊ 

 
4. ȼɚɪɢɚɧɬ 4 ɩɨ ɞɜɭɯɢɦɩɭɥɶɫɧɨɦɭ ɩɪɢɧɰɢɩɭ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɧɰɢɩɚ ɤɚɫɤɚɞɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢ ɢɡɦɟɧɟ-
ɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. ɋɢɧɬɟɡ ɪɟɝɭɥɹɬɨɪɨɜ 
ɩɪɨɜɟɞɟɧ ɫɧɚɱɚɥɚ ɜ ɤɨɧɬɭɪɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɚɫɯɨɞɚ 
ɜɨɞɵ, ɚ ɩɨɬɨɦ ɜɨ ɜɧɟɲɧɟɦ ɤɨɧɬɭɪɟ.  

 
Ɋɢɫ.5.ɑɟɬɜɟɪɬɵɣ ɜɚɪɢɚɧɬ ɋȺɊ 

 
5. ȼɚɪɢɚɧɬ 5 ɩɨ ɬɪɟɯɢɦɩɭɥɶɫɧɨɦɭ ɩɪɢɧɰɢɩɭ 

 
Ɋɢɫ. 6. ɉɹɬɵɣ ɜɚɪɢɚɧɬ ɋȺɊ 

 
6. ȼɚɪɢɚɧɬ 6 ɩɨ ɬɪɟɯɢɦɩɭɥɶɫɧɨɦɭ ɜɚɪɢɚɧɬɭ. 

ȼɧɭɬɪɟɧɧɢɣ ɤɨɧɬɭɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɬɚɛɢ-
ɥɢɡɚɰɢɢ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɢɦɟɟɬ ɦɚɥɭɸ ɢɧɟɪɰɢɨɧ-
ɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɧɟɲɧɢɦ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɷɬɨɬ ɤɨɧɬɭɪ ɤɚɤ «ɭɫɥɨɜɧɵɣ ɉ ɪɟɝɭ-
ɥɹɬɨɪ» ɞɥɹ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ. 

 
Ɋɢɫ. 7. ɒɟɫɬɨɣ ɜɚɪɢɚɧɬ ɋȺɊ 
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ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɍɚɛɥɢɰɚ 1. Ʉɚɱɟɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɡɚɞɚɸɳɟɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ 

ȼɚɪɢɚɧɬ ëñÇt  

(ɫ) 
 (%) ïö  

1,β ɢ γ ɫ ɪɟ-
ɝɭɥɹɬɨɪɨɦ 

ɉ 439 4,89 0 
ɉɂ 330 2,38 0 

ɉɂȾ 363 2,7 0 
4 ɢ 5 ɫ ɪɟɝɭ-

ɥɹɬɨɪɚɦɢ 
ɜɟɞɭɳɢɦ -
ɜɟɞɨɦɵɦ 

ɉ-ɉɂ 432 4,66 0 

ɉɂ-
ɉɂ 

338 2,33 0 

ɉɂȾ-
ɉɂ 

362 2,66 0 

6 438 5,09 0 
 
ɇɚ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜɥɢɹɸɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ 

ɩɚɪɚ ɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ 
ɢɡɦɟɧɟɧɢɣ ɭɪɨɜɧɹ ɩɪɢ ɫɬɭɩɟɧɱɚɬɨɦ ɭɜɟɥɢɱɟɧɢɢ 
ɪɚɫɯɨɞɚ ɩɚɪɚ ɢ ɫɬɭɩɟɧɱɚɬɨɦ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɯɨɞɚ 
ɜɨɞɵ. 
 
Ɍɚɛɥɢɰɚ β. ɂɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɩɪɢ ɫɬɭɩɟɧɱɚɬɨɦ 
ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɩɚɪɚ 

ȼɚɪɢɚɧɬ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ 
ɭɪɨɜɧɹ (ɦɦ) 

ïö  

(ɦɦ) 

1 ɫ ɪɟɝɭɥɹ-
ɬɨɪɨɦ 

ɉ 3,5 3,44 
ɉɂ 3,67 0 

ɉɂȾ 3,36 0 
2 0 0 
3 0,0005 0 
4  3,34 0 
5 0,02 0 
6 0,065 0 

 
Ɍɚɛɥɢɰɚ γ ɂɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɩɪɢ ɫɬɭɩɟɧɱɚɬɨɦ 
ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢɡ-ɡɚ ɜɨɡɦɭɳɟɧɢɹ 

ȼɚɪɢɚɧɬ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ 
ɭɪɨɜɧɹ (ɦɦ) 

ïö  

(ɦɦ) 

1 ɢ γ ɫ ɪɟɝɭ-
ɥɹɬɨɪɨɦ  

ɉ 3,5 3,44 

ɉɂ 3,67 0 

ɉɂȾ 3,36 0 
2 3,5 3,44 

4 ɢ 5 0,02 0 
6 0,07 0 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚ-

ɡɚɥɢ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɟɯɢɦɩɭɥɶɫɧɨɝɨ 
ɩɪɢɧɰɢɩɚ (ɜɚɪɢɚɧɬɵ 5 ɢ 6), ɤɚɱɟɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɋȺɊ ɧɚɢɥɭɱɲɟɟ. ɗɬɢ ɜɚɪɢɚɧɬɵ (5 ɢ 6) ɞɚɟɬ 
ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɡɚɞɚ-
ɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɭɦɟɧɶɲɚɸɬ ɞɨ ɦɢɧɢɦɭɦɚ 
ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ 
ɪɚɫɯɨɞɚ ɩɚɪɚ. ɇɚ ɩɪɚɤɬɢɤɟ, ɜɚɪɢɚɧɬɵ 5 ɢ 6 ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ʉɥɸɟɜ Ⱥ.ɋ., Ɍɨɜɚɪɧɨɜ Ⱥ.Ƚ., ɇɚɥɚɞɤɚ ɫɢ-

ɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɬɥɨɚɝɪɟɝɚ-
ɬɨɜ, Ɇ., «ɗɧɟɪɝɢɹ», 1λ70. 

2. Ɍɨɤɚɪɟɜ ȼ.ȼ., əɝɭɛɨɜ Ɂ.ɏ, ɉɪɢɟɡɠɚɟɜ Ⱥ.Ȼ, 
ɋɤɚɛɵɤɢɧ ɇ.Ƚ. Ɋɚɫɱɟɬ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ– ɍɯɬɚμ ɍȽɌɍ, β00γ. 

3. Ɋɨɬɚɱ ȼ.ə. Ɍɟɨɪɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. –Ɇ.μ 
«ɗɧɟɪɝɨɚɜɬɨɦɢɡɞɚɬ», 1λκ5. 

 
ɄɈɇɐȿɉɌɍȺɅɖɇɕɃ ɉɊɈȿɄɌ DOF-ɆȿɋɌɈɊɈɀȾȿɇɂə ɇȿɎɌɂ 

Ɏɚɧɞɢɤɨɜɚ Ɉ.ȼ., ɉɨɩɨɜɚ Ⱦ.Ⱥ., Ƚɪɨɦɚɤɨɜ ȿ.ɂ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
E-mail: olafan@sibmail.com 

 
ȼɜɟɞɟɧɢɟ 
Digital Oil Field (ɰɢɮɪɨɜɨɟ ɧɟɮɬɹɧɨɟ ɦɟɫɬɨ-

ɪɨɠɞɟɧɢɟ) – ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ ɨɩɟɪɚɰɢɹɦɢ ɩɨ ɞɨɛɵɱɟ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɩɪɟɞɭ-
ɫɦɚɬɪɢɜɚɸɳɚɹ ɧɟɩɪɟɪɵɜɧɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɢɧɬɟ-
ɝɪɚɥɶɧɨɣ ɦɨɞɟɥɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɦɨɞɟɥɢ ɭɩɪɚɜ-
ɥɟɧɢɹ ɞɨɛɵɱɟɣ. Ɍɟɪɦɢɧ ɨɫɧɨɜɚɧ ɧɚ ɩɨɧɹɬɢɢ ɢɧ-
ɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɰɢɮɪɨ-
ɜɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɬɚɤɠɟ ɧɚɡɵɜɚɸɬ ɢɧɬɟɥɥɟɤɬɭ-
ɚɥɶɧɵɦ Д1Ж. ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɤɨɧɰɟɩɬɭɚɥɶ-
ɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɟɤɬɚ DOF. 

 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ DOF-ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɧɟɮɬɢ 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɨɡɞɚɧɢɟ ɰɢɮɪɨɜɨɝɨ ɦɟɫɬɨ-

ɪɨɠɞɟɧɢɹ ɨɡɧɚɱɚɟɬ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɰɟɥɶɸ ɫɨɞɟɣɫɬɜɢɹ ɜ ɪɚɡɜɟɞɤɟ ɢ ɞɨ-
ɛɵɱɟ ɧɟɮɬɢ. 

Ɉɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ – ɷɬɨ ɢɧɬɟɝɪɚ-
ɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɞɚɬɱɢɤɨɜ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɩɨ ɜɫɟɦɭ ɦɟɫɬɨɪɨɠɞɟɧɢɸ 
(ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨɞ ɡɟɦɥɟɣ), ɤɨɬɨɪɵɟ ɩɨɞɤɥɸ-
ɱɚɸɬɫɹ ɤ ɫɬɚɧɰɢɹɦ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ [3]. 
ɂɧɮɨɪɦɚɰɢɹ ɨɬ ɷɬɢɯ ɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɨɬ ɫɪɟɞɫɬɜ 
ɄɂɉɢȺ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɣ ɥɨɝɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɥɟɪ (ɉɅɄ) ɢ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɢɦ. Ⱦɚɥɟɟ 
ɨɛɪɚɛɨɬɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɞɢɨɤɚ-
ɧɚɥɚ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜ ɫɥɭɠɟɛɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɛɥɨɤ (ɋɗȻ) ȺɊɆ ɞɢɫɩɟɬɱɟɪɚ, ɝɞɟ ɞɚɧɧɵɟ ɨ ɩɚɪɚ-
ɦɟɬɪɚɯ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɞɚɸɬɫɹ ɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɦɨɞɟɥɢ ɨɩɬɢɦɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɡ-
ɜɨɥɹɸɬ ɢɧɠɟɧɟɪɚɦ ɜɢɞɟɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ (ɚ ɬɚɤɠɟ ɜ ɜɢɞɟ ɬɪɟɯɦɟɪɧɵɯ ɢɡɨɛɪɚɠɟ-
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