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Then (6) can be rewritten as k
k

k
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arctg

B
  . 

7. MPS
12 ( )f  is determined using the expression 

(3). 
8. The predictive parameters are calculated basing 

on the obtained values 
12 ( )f , They are later used for 

conclusions about reservoir properties of the observed 
formation. 

 
Fig. 2. The flowchart for the prediction of reser-

voir properties of sedimentary formation 

 
Currently, the proposed algorithm is implemented 

on a computer and the research of its effectiveness is 
carried out on the model of layered absorbing envi-
ronments. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɢɮɮɭɡɢɨɧɧɵɣ ɪɟɠɢɦ ɬɟɪɦɨɷɦɢɫɫɢɨɧɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɷɧɟɪɝɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɪɚɜɧɢ-
ɬɟɥɶɧɨ ɦɚɥɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ ɬɨɤɨɜ J ɢ ɫɪɚɜɧɢ-
ɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɨɬɤɥɨɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡ-
ɦɵ ɨɬ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɗɬɨ ɨɛɭ-
ɫɥɨɜɥɟɧɨ ɦɚɥɵɦɢ ɢɨɧɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ ɬɨɤɚ ɡɚ 
ɫɱɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɢɨɧɢɡɚɰɢɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɦɚɥɨɣ ɤɨɦɩɟɧɫɚɰɢɟɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɡɚɪɹɞɚ ɜ 
ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ ɡɚɡɨɪɟ. ɇɚ ɜɨɥɶɬɚɦɩɟɪɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɟ ɬɟɪɦɨɷɦɢɫɫɢɨɧɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɷɧɟɪɝɢɢ (ȼȺɏ Ɍɗɉ) ɜ ɧɟɞɨɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɦ 
ɪɟɠɢɦɟ, ɤɨɝɞɚ ɯɢɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɩɥɚɡɦɵ 
ɛɨɥɶɲɟ ɪɚɛɨɬɵ ɜɵɯɨɞɚ ɷɦɢɬɬɟɪɚ ȝE>FE, ɩɨɹɜɥɹɟɬ-
ɫɹ ɭɱɚɫɬɨɤ ɧɚɫɵɳɟɧɢɹ ɬɨɤɚ (ɤɜɚɡɢɧɚɫɵɳɟɧɢɹ) 
(ɪɢɫ. 1, ɬɨɱɤɚ A). ɉɨɫɥɟɞɧɟɟ ɧɚɡɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɬɟɦ, ɱɬɨ ɷɬɨɬ ɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɬɧɨ ɦɟɧɶɲɟ 
ɬɨɤɚ ɷɦɢɫɫɢɢ ɫ ɷɦɢɬɬɟɪɚ J<<JEe [1]. 

 
Ɋɢɫ. 1. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ȼȺɏ Ɍɗɉ 

ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡɦɵ 
(ɬɨɱɤɚ A – ɞɢɮɮɭɡɢɨɧɧɵɣ ɪɟɠɢɦ) 

 
ȼȺɏ ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡɦɵ ɢ ɩɨɷɬɨɦɭ ɩɪɚ-
ɜɢɥɶɧɨɫɬɶ ɦɨɞɟɥɟɣ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɧɟɨɛ-
ɯɨɞɢɦɨ ɩɨɞɬɜɟɪɠɞɚɬɶ ɫɪɚɜɧɟɧɢɟɦ ɫ ɷɤɫɩɟɪɢɦɟɧ-



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 124 

ɬɚɥɶɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡɦɵ. ɋ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɚɧɚɥɢɡɚ ɪɟɲɟɧɢɣ ɧɟɥɢɧɟɣɧɵɯ 
ɤɪɚɟɜɵɯ ɡɚɞɚɱ ɬɪɟɛɭɟɬɫɹ ɪɚɡɜɢɬɢɟ ɧɨɜɵɯ ɦɟɬɨɞɨɜ. 
Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɧɚɥɢɡɟ ɪɟ-
ɲɟɧɢɣ ɤɪɚɟɜɵɯ ɡɚɞɚɱ ɧɚ ɮɚɡɨɜɵɯ ɩɥɨɫɤɨɫɬɹɯ 
ɩɥɨɬɧɨɫɬɶ ɩɥɚɡɦɵ – ɩɥɨɬɧɨɫɬɶ ɢɨɧɧɨɝɨ ɬɨɤɚ ɢ 
ɞɪ. [2]. 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡɦɵ, ɩɨɥɭ-
ɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɡɨɧɞɨɜɵɯ ɢɡɦɟɪɟɧɢɣ, ɬɚɤɢɯ 
ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɥɚɡɦɵ n=n(x) ɢ 
ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɡɚɧɹɬɨɝɨ ɩɥɚɡɦɨɣ, 
V=V(x) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɷɥɟɤɬɪɨɧɨɜ  ɜ ɞɢɮɮɭɡɢɨɧ-
ɧɨɦ ɪɟɠɢɦɟ ɩɨɥɭɱɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɡɚɜɵɲɟɧɧɨɣ, 
ɬɚɤ ɤɚɤ ɧɚ ɟɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɚɡɵɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶ-
ɧɚɹ ɷɦɢɫɫɢɹ ɷɥɟɤɬɪɨɧɨɜ ɫ ɫɚɦɨɝɨ ɡɨɧɞɚ. ɉɨɷɬɨɦɭ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ 
ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɱɢɬɚɥɚɫɶ ɩɨɫɬɨɹɧɧɨɣ ɩɨ 
ɡɚɡɨɪɭ ɢ ɪɚɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɚɬɨ-
ɞɚ . [3] 

ɉɪɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɩɥɚɡɦɵ 
n=n(x) ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɚɩɩɪɨɤɫɢɦɢ-
ɪɭɸɳɢɟ ɮɭɧɤɰɢɢμ 

 ɥɢɧɟɣɧɵɣ ɩɨɥɢɧɨɦ 
,                     (1) 

 ɤɜɚɞɪɚɬɢɱɧɵɣ ɩɨɥɢɧɨɦ 
,           (2) 

 ɫɢɧɭɫɨɢɞɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
.            (3) 

ɉɪɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɫɬɪɚɧɫɬɜɚ 
V=V(x) ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɚɩɩɪɨɤɫɢɦɢ-
ɪɭɸɳɢɟ ɮɭɧɤɰɢɢμ 

  ɥɢɧɟɣɧɵɣ ɩɨɥɢɧɨɦ 
,                        (4) 

 ɤɜɚɞɪɚɬɢɱɧɵɣ ɩɨɥɢɧɨɦ 
,            (5) 

 ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
             .               (6) 
Ⱦɥɹ ɤɚɠɞɨɣ ɜɵɛɪɚɧɧɨɣ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ 

ɮɭɧɤɰɢɢ ɬɪɟɛɨɜɚɥɨɫɶ ɧɚɣɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɧɟɢɡɜɟɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. Ⱦɥɹ ɷɬɨɝɨ ɱɚɫɬɨ ɩɪɢ-
ɦɟɧɹɸɬ ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (ɆɇɄ). ȼ 
ɨɫɧɨɜɟ ɆɇɄ ɥɟɠɢɬ ɩɨɢɫɤ ɬɚɤɢɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮ-
ɮɢɰɢɟɧɬɨɜ ɪɟɝɪɟɫɫɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɭɦɦɚ ɤɜɚɞɪɚ-
ɬɨɜ ɨɬɤɥɨɧɟɧɢɣ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬ 
ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɛɵɥɚ ɛɵ ɦɟɧɶɲɟɣ Д4Ж. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɨ-
ɜɚɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɩɚɤɟɬ MatLab ɢ ɟɝɨ ɩɪɢɥɨ-
ɠɟɧɢɟ cftool. 

 
Ɋɟɡɭɥɶɬɚɬɵ 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɛɵɥɢ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɵ ɷɤɫ-

ɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɝɪɚɮɢɤɢ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɮɭɧɤɰɢɣ ɢ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɤɪɢɬɟɪɢɢ ɩɪɢɝɨɞɧɨɫɬɢ ɩɪɢɛɥɢɠɟ-
ɧɢɣ. Ⱦɚɥɟɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɢɧɬɟɪɩɨɥɹɰɢɹ ɢ ɷɤɫ-
ɬɪɚɩɨɥɹɰɢɹ ɷɬɢɯ ɞɚɧɧɵɯ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɜɵɛɪɚ-

ɥɢ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ (ɤɜɚɞɪɚɬɢɱɧɨɟ), 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɫɥɟɞɭɸɳɢɟ ɮɚɡɨɜɵɟ 
ɩɨɪɬɪɟɬɵ (ɪɢɫ. 2-5).  

 

 
Ɋɢɫ. β. Ɏɚɡɨɜɵɟ ɩɨɪɬɪɟɬɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɥɚɡ-

ɦɵ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ ɡɚɡɨɪɟ ɞɢɨɞɚ ɞɥɹ TE=1565 
K, TC=860 K, dο0,16 ɫɦ 

 

 
Ɋɢɫ. γ. Ɏɚɡɨɜɵɟ ɩɨɪɬɪɟɬɵ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɩɥɚɡɦɵ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ ɡɚɡɨɪɟ ɞɢɨɞɚ TE=1420 
K, TC=800 K, dο0,16 ɫɦ 

 

 
Ɋɢɫ. 4. Ɏɚɡɨɜɵɟ ɩɨɪɬɪɟɬɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɥɚɡ-

ɦɵ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ ɡɚɡɨɪɟ ɞɢɨɞɚ ɞɥɹ TE=1565 
K, TC=860 K, dο0,16 ɫɦ 
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Ɋɢɫ. 5. Ɏɚɡɨɜɵɟ ɩɨɪɬɪɟɬɵ ɩɨɬɟɧɰɢɚɥɚ ɩɪɨ-

ɫɬɪɚɧɫɬɜɚ ɞɥɹ TE=1420 K, TC=800 K, dο0,16 ɫɦ  
 

ɇɚ ɪɢɫɭɧɤɚɯ 2-γ ɤɪɢɜɵɟ ɨɬɥɢɱɚɸɬɫɹ ɡɧɚɱɟɧɢɹ-
ɦɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɥɚɡɦɵ, ɬɟɦɩɟɪɚɬɭɪɨɣ ɷɦɢɬɬɟɪɚ 
ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɨɥɥɟɤɬɨɪɚ, ɧɚ ɪɢɫɭɧɤɚɯ 4-5 ɤɪɢ-
ɜɵɟ ɨɬɥɢɱɚɸɬɫɹ ɡɧɚɱɟɧɢɟɦ ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚ, ɬɟɦɩɟɪɚɬɭɪɨɣ ɷɦɢɬɬɟɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɨɥ-
ɥɟɤɬɨɪɚ. Ⱦɥɢɧɚ ɦɟɠɷɥɟɤɬɪɨɞɧɨɝɨ ɡɚɡɨɪɚ ɞɢɨɞɚ 
ɩɨɫɬɨɹɧɧɚ ɤɚɤ ɞɥɹ ɩɥɨɬɧɨɫɬɟɣ ɩɥɚɡɦɵ, ɬɚɤ ɢ ɞɥɹ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɭɧɤɰɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 
ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ. Ȼɵɥɢ 
ɩɨɫɬɪɨɟɧɵ ɮɚɡɨɜɵɟ ɩɨɪɬɪɟɬɵ ɞɥɹ ɩɥɚɡɦɵ ɢ ɩɨ-
ɬɟɧɰɢɚɥɚ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ ɪɚɡɧɵɯ ɩɚɪɚɦɟɬɪɚɯ 
ɜɵɛɪɚɧɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ. 
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ȼɜɟɞɟɧɢɟ 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɛɚɥɚɧɫɢɪɨɜɤɢ ɠɢɞɤɨɫɬɶɸ ɹɜɥɹ-

ɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɩɪɨɢɡɜɨɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɪɨ-
ɬɨɪɚ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɟ ɜɟɳɟɫɬɜɨ ɢɫɩɵɬɵɜɚɟɬ ɧɟ 
ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, ɧɨ ɢ ɫɢɥ ɬɹ-
ɠɟɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɜɨɛɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɧɟ ɹɜɥɹɟɬɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ. Ɂɞɟɫɶ ɪɚɫɫɦɚɬɪɢɜɚ-
ɟɬɫɹ ɜɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɫɢɥ ɬɹɠɟɫɬɢ ɧɚ ɛɚɥɚɧɫɢɪɨ-
ɜɨɱɧɵɟ ɩɪɨɰɟɫɫɵ. 

 
Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɉɫɶ ɜɪɚɳɟɧɢɹ ɠɢɞɤɨɫɬɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ȺȻɍ) ɦɨɠɟɬ ɛɵɬɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ, ɜɟɪɬɢɤɚɥɶɧɨɣ, ɧɚɤɥɨɧɧɨɣ ɢɥɢ 
ɩɟɪɟɦɟɳɚɸɳɟɣɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ. 

ɀɢɞɤɨɫɬɶ, ɫɜɨɛɨɞɧɨ ɡɚɥɢɜɚɟɦɚɹ ɜɨ ɜɪɚɳɚɸ-
ɳɭɸɫɹ ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɨɛɨɥɨɱɤɭ, ɪɚɫ-
ɬɟɤɚɟɬɫɹ ɩɨ ɧɟɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɫɬɪɭɢ ɢ ɜɨɜɥɟɤɚɟɬɫɹ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ 
ɞɜɢɠɟɧɢɟ ɡɚ ɫɱɟɬ ɫɢɥ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɨ ɮɨɪɦɭ. 
Ɉɞɧɚɤɨ ɬɚɤɚɹ ɫɤɨɪɨɫɬɶ ɱɚɫɬɢɰ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢ ɟɝɨ ɜɪɚɳɟɧɢɢ ɜɨɤɪɭɝ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɨɣ ɨɫɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨɣ ɢɡ-ɡɚ ɩɭɥɶɫɚ-
ɰɢɢ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɫɢɥɵ ɜ ɬɟɱɟɧɢɟ ɨɛɨɪɨɬɚ 

ȺȻɍ, ɬɚɤ ɤɚɤ ɨɧɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɩɨ 
ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɸ ɫɢɥɵ ɬɹɠɟɫɬɢ ɢ ɩɨɫɬɨɹɧ-
ɧɨɣ ɩɨ ɜɟɥɢɱɢɧɟ, ɧɨ ɦɟɧɹɸɳɟɣɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ [1, βЖ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, 
ɱɬɨ ɫɜɨɛɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɫɦɟɳɚɟɬɫɹ 
ɤɧɢɡɭ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɱɬɨ ɜɧɨɫɢɬ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɣ ɞɢɫɛɚɥɚɧɫ. 

ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɫɜɨɛɨɞɧɨ ɡɚ-
ɥɢɜɚɟɦɚɹ ɜ ɨɛɨɥɨɱɤɭ ɠɢɞɤɨɫɬɶ ɩɨɫɬɟɩɟɧɧɨ ɭɜɥɟ-
ɤɚɟɬɫɹ ɟɸ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. ɑɟɪɟɡ ɧɟɤɨ-
ɬɨɪɨɟ ɜɪɟɦɹ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɨɬɞɟɥɶ-
ɧɵɯ ɫɥɨɟɜ ɛɚɥɚɧɫɢɪɨɜɨɱɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɚɦɨɣ 
ɨɛɨɥɨɱɤɢ ɜɵɪɚɜɧɢɜɚɸɬɫɹ, ɢ ɠɢɞɤɨɫɬɶ ɩɪɢɯɨɞɢɬ ɜ 
ɫɨɫɬɨɹɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɤɨɹ. ɉɭɥɶɫɚɰɢɢ ɪɟ-
ɡɭɥɶɬɢɪɭɸɳɟɣ ɫɢɥɵ ɡɚ ɩɟɪɢɨɞ ɨɛɨɪɨɬɚ ɮɨɪɦɵ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɧɚɩɪɚɜɥɟɧɢɟ 
ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɩɪɢ ɜɪɚɳɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. 

ɉɨɞɨɛɧɵɟ ɫɥɭɱɚɢ ɪɚɫɫɦɨɬɪɟɧɵ [3, 4]. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
ɉɪɢ ɪɚɫɱɟɬɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɨɛɨɥɨɱɤɢ ɫ ɝɨ-

ɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɝɪɚɜɢɬɚɰɢɢ ɭɱɢɬɵɜɚɸɬ, ɱɬɨ ɧɚ ɱɚɫɬɢɰɵ ɠɢɞɤɨɫɬɢ 
ɞɟɣɫɬɜɭɟɬ ɰɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ (ɪɢɫ. 1): 


