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ɂɫɫɥɟɞɨɜɚɧɨ ɭɫɥɨɜɢɟ «ɝɥɚɞɤɨɫɬɢ» ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ (ɝɟɬɟɪɨɝɟɧɧɵɯ) ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ «ɫɤɚɱɤɚ» 
ɧɚɫɵɳɟɧɧɨɫɬɢ ɜ ɮɭɧɤɰɢɢ Ȼɚɤɥɟɹ-Ʌɟɜɟɪɟɬɬɚ. Пɨɤɚɡɚɧɨ, ɱɬɨ «ɫɤɚɱɨɤ» ɧɚɫɵɳɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɮɪɨɧɬ ɪɚɡɞɟɥɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨ ɢ ɫɨɯɪɚɧɹɟɬ «ɝɥɚɞɤɨɫɬɶ», ɟɫɥɢ 
ɩɨɞɜɢɠɧɨɫɬɶ ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɨɞɜɢɠɧɨɫɬɶ ɜɵɬɟɫɧɹɟɦɨɣ. 
Ɍɚɤɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɪɭɲɟɧɢɟ «ɝɥɚɞɤɨɫɬɢ» ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɩɪɢɜɨɞɢɬ ɤ ɮɪɚɤɬɚɥɶɧɨ-

ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɟ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ. Пɨɥɭɱɟɧɵ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɞɥɹ ɪɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, 

ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ ɜ ɪɟɚɥɶɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ʉлючевые словɚ: ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɚɹ ɫɢɫɬɟɦɚ, ɝɟɬɟɪɨɝɟɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɨɰɟɫɫ 
ɪɟɨɥɨɝɢɢ, ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɮɪɚɤɬɚɥɶɧɵɣ ɤɥɚɫɬɟɪ, ɮɪɚɤɬɚɥɶɧɚɹ 
ɪɚɡɦɟɪɧɨɫɬɶ 

ȼвеɞеɧие 

В ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɹɜɢɥɫɹ ɪɹɞ ɪɚɛɨɬ (ɧɚɩɪɢɦɟɪ, [1]), ɜ ɤɨɬɨɪɵɯ ɢɫɫɥɟɞɭɸɬɫɹ 
ɜɨɩɪɨɫɵ ɪɚɧɟɟ ɧɟ ɢɡɭɱɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ɮɪɚɤɬɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɧɚ 
ɮɢɥɶɬɪɚɰɢɸ ɜɧɭɬɪɢɩɥɚɫɬɨɜɵɯ ɠɢɞɤɨɫɬɟɣ. ɗɬɨ ɜɥɢɹɧɢɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɡɚ ɫɱɟɬ 
ɮɪɚɤɬɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɪɢɫɬɨɣ ɫɪɟɞɵ [2] ɢɥɢ ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɭɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ, ɢɦɟɸɳɢɯ ɝɟɬɟɪɨɝɟɧɧɵɣ ɯɚɪɚɤɬɟɪ [3]. В ɪɚɛɨɬɟ [2] ɭɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ 
ɩɟɪɟɯɨɞ ɨɬ ɥɢɧɟɣɧɨɝɨ ɡɚɤɨɧɚ ɮɢɥɶɬɪɚɰɢɢ ɤ ɧɟɥɢɧɟɣɧɨɦɭ ɜ ɫɢɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɪ ɩɨ ɪɚɡɦɟɪɚɦ ɢɥɢ ɮɪɚɤɬɚɥɶɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɩɨɪɢɫɬɨɣ ɫɪɟɞɵ. 

ɂɦɟɟɬɫɹ ɪɹɞ ɪɚɛɨɬ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɩɨɪɢɫɬɵɯ ɫɪɟɞ. В ɱɚɫɬɧɨɫɬɢ, ɜ ɪɚɛɨɬɟ [4] ɦɟɬɨɞɨɦ ɫɤɚɧɢɪɭɸɳɟɣ 
ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɨɩɪɟɞɟɥɟɧɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ 
ɪɟɚɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɩɨɪɢɫɬɨɣ ɫɪɟɞɵ, ɜ [5] ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɢɡɨɬɟɪɦɟ ɚɞɫɨɪɛɰɢɢ ɝɚɡɚ, ɤɨɬɨɪɵɣ 
(ɦɟɬɨɞ) ɧɚɲɟɥ ɫɜɨё ɪɚɡɜɢɬɢɟ ɜ ɪɚɛɨɬɚɯ [6, 7]. В ɪɚɛɨɬɚɯ [8, 9] ɩɪɟɞɥɨɠɟɧɵ ɤɨɫɜɟɧɧɵɟ 
ɫɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɚɫɬɚ ɩɨ ɤɪɢɜɵɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɞɚɜɥɟɧɢɹ [8] ɢ ɪɟɚɤɰɢɢ ɩɥɚɫɬɨɜɨɣ ɫɢɫɬɟɦɵ ɧɚ ɦɝɧɨɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ [9]. 

Пɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɢ ɪɟɫɭɪɫɧɵɯ ɡɚɬɪɚɬ, 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɪɚɤɬɚɥɶɧɵɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɢ ɪɟɨɥɨɝɢɢ (ɮɢɥɶɬɪɚɰɢɢ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ) ɮɪɚɤɬɚɥɶɧɨ-

ɧɟɨɞɧɨɪɨɞɧɵɯ ɩɥɚɫɬɨɜɵɯ ɫɢɫɬɟɦ. Дɥɹ ɩɨɫɬɪɨɟɧɢɹ ɚɞɟɤɜɚɬɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
(ɆɆ) ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɨɣ ɩɥɚɫɬɨɜɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɢ 
ɨɰɟɧɤɭ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɪɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɢɧɵ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɩɥɚɫɬɨɜɨɣ 
ɫɢɫɬɟɦɟ. В ɪɹɞɟ ɪɚɛɨɬ, ɧɚɩɪɢɦɟɪ [10 – 12] ɜɵɩɨɥɧɟɧɚ ɩɨɩɵɬɤɚ ɮɨɪɦɚɥɢɡɚɰɢɢ ɪɟɨɥɨɝɢɢ 
ɜ ɩɨɪɢɫɬɵɯ ɫɪɟɞɚɯ ɞɥɹ ɫɥɭɱɚɹ ɮɪɚɤɬɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɫɥɟɞɧɟɣ, ɨɞɧɚɤɨ ɩɪɢɜɟɞɟɧɧɵɟ 

mailto:polozhaenko@mail.ru


ІНɎɈɊɆАɌɂɄА ɌА ɆАɌȿɆАɌɂЧНІ ɆȿɌɈДɂ В ɆɈДȿɅɘВАННІ ▪ 2016 ▪ Ɍɨɦ 6, №1 

 79 

ɦɨɞɟɥɢ ɩɨɥɭɱɟɧɵ ɞɥɹ ɢɞɟɚɥɶɧɨɝɨ ɥɨɬɤɚ ɏɟɥɥɟ-ɒɨɭ ɢ ɢɦɟɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 
ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. 

ɐелɶ ɪɚɛоɬы 

Ʉɚɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ (ɝɟɬɟɪɨɝɟɧɧɨɣ) 
ɫɢɫɬɟɦɵ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ ɢ ɩɨɥɭɱɟɧɢɟ ɱɢɫɥɟɧɧɨɣ ɨɰɟɧɤɢ ɟɟ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. 

Ɉсɧовɧɚɹ чɚсɬɶ 

Дɥɹ ɮɢɥɶɬɪɭɸɳɢɯɫɹ ɦɧɨɝɨɮɚɡɧɵɯ ɠɢɞɤɨɫɬɟɣ (ɫɢɫɬɟɦ) ɜɚɠɧɵɦ ɚɫɩɟɤɬɨɦ ɩɪɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɢɧɚɦɢɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ. Дɚɧɧɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɢɦɟɬɶ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚɱɟɧɢɟ, 
ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɢɫɫɥɟɞɭɟɬɫɹ ɩɪɨɰɟɫɫ ɜɵɬɟɫɧɟɧɢɹ ɨɞɧɨɣ ɠɢɞɤɨɫɬɢ ɞɪɭɝɨɣ. 

Пɪɟɞɩɨɥɨɠɟɧɢɟ ɨ «ɝɥɚɞɤɨɫɬɢ» ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɤɨɦɩɨɧɟɧɬ ɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ 
ɦɧɨɝɨɮɚɡɧɨɣ (ɚ ɬɚɤɠɟ ɝɟɬɟɪɨɝɟɧɧɨɣ) ɫɢɫɬɟɦɟ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɜ ɫɥɭɱɚɟ «ɛɥɢɡɨɫɬɢ» 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬ (ɢɥɢ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɫɬɢ ɢ ɧɢɡɤɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɟɬɟɪɨɝɟɧɧɨɣ ɫɢɫɬɟɦɵ). В ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ «ɝɥɚɞɤɨɫɬɶ» ɮɪɨɧɬɚ 
ɧɚɪɭɲɚɟɬɫɹ, ɚ ɮɢɥɶɬɪɭɸɳɢɣɫɹ ɩɨɬɨɤ ɩɪɢɨɛɪɟɬɚɟɬ ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɫɨ «ɫɥɨɠɧɵɦ» ɮɪɨɧɬɨɦ ɪɚɡɞɟɥɚ ɮɚɡ. ȿɳё ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɤɚɪɬɢɧɭ ɪɟɨɥɨɝɢɢ 
ɩɪɢɨɛɪɟɬɚɟɬ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɫ ɝɪɚɧɢɰɟɣ   ɨɛɥɚɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ   ɤɨɧɬɚɤɬɢɪɭɸɬ 
ɪɚɡɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɦɧɨɝɨɮɚɡɧɨɣ (ɢɥɢ ɝɟɬɟɪɨɝɟɧɧɨɣ)  ɫɢɫɬɟɦɵ.  

В ɩɥɚɫɬɨɜɨɣ ɝɢɞɪɨ-ɝɚɡɨɞɢɧɚɦɢɤɟ ɭɫɥɨɜɢɟɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɝɪɚɧɢɰɭ ɪɚɡɞɟɥɚ ɞɜɭɯ 
(ɞɥɹ ɩɪɨɫɬɨɬɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ) ɮɢɥɶɬɪɭɸɳɢɯɫɹ ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɮɚɡɧɨɝɨ 

ɢɥɢ  ɝɟɬɟɪɨɝɟɧɧɨɝɨ ɩɨɬɨɤɚ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ «ɫɤɚɱɨɤ» ɧɚɫɵɳɟɧɧɨɫɬɢ ɜ ɮɭɧɤɰɢɢ Ȼɚɤɥɟɹ-
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ɤɨɦɩɨɧɟɧɬ; 1  ɢ 2  ― ɢɯ ɜɹɡɤɨɫɬɢ; 

1S  ɢ 
2S  ― ɧɚɫɵɳɟɧɧɨɫɬɢ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɮɢɥɶɬɪɭɸɳɢɦɢɫɹ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɏɢɡɢɱɟɫɤɢ «ɫɤɚɱɨɤ» ɧɚɫɵɳɟɧɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧ ɧɚɥɢɱɢɟɦ ɭ ɨɞɧɨɣ ɢɡ ɤɨɦɩɨɧɟɧɬ 

ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɵ ɧɚɩɪɹɠɟɧɢɹ ɫɞɜɢɝɚ  , ɩɪɟɜɵɲɚɸɳɟɝɨ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
( *  ). В ɥɢɬɟɪɚɬɭɪɟ ɞɚɧɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ «ɜɵɬɟɫɧɹɸɳɟɣ»             

[13 – 15]. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ Д14], ɱɬɨ ɮɪɨɧɬ ɪɚɡɞɟɥɚ ɮɢɥɶɬɪɭɸɳɢɯɫɹ 
ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɞɜɢɝɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨ (ɬ.ɟ. ɮɪɚɤɬɚɥɶɧɨ-

ɧɟɨɞɧɨɪɨɞɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ ɨɬɫɭɬɫɬɜɭɟɬ), ɟɫɥɢ ɩɨɞɜɢɠɧɨɫɬɶ 
ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɨɞɜɢɠɧɨɫɬɶ ɜɵɬɟɫɧɹɟɦɨɣ ɤɨɦɩɨɧɟɧɬɵ     

(ɪɢɫ.1(ɚ)). 
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22

1

11


SkSk

 . (2) 

Нɚ ɩɪɚɤɬɢɤɟ ɛɨɥɟɟ ɭɞɨɛɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ (2), 
ɞɟɥɟɧɢɟɦ ɩɨɫɥɟɞɧɟɝɨ ɧɚ ɭɫɪɟɞɧёɧɧɭɸ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ  : 

   
0,0

,











SPztP c , (3) 



С. А. Пɨɥɨɠɚɟɧɤɨ,  Ɇɭɯɢɚɥɞɢɧ ɏɚɫɚɧ Ɇɨɯɚ  
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ɝɞɟ  ztP ,  ɡɚɞɚɟɬ ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɟ (ɭɫɪɟɞɧɟɧɧɨɟ) ɞɚɜɥɟɧɢɟ ɞɥɹ ɮɢɥɶɬɪɭɸɳɢɯɫɹ 
ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɵ;  SPc  ― ɤɚɩɢɥɥɹɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ 
ɧɚɥɢɱɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɚɰɢɢ ɞɥɹ ɤɨɦɩɨɧɟɧɬ ɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ 
ɫɢɫɬɟɦɟ;   ― ɧɨɪɦɚɥɶ ɤ ɝɪɚɞɢɟɧɬɭ ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  ztP ,  ɧɚ ɝɪɚɧɢɰɟ  . 

В ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɜɵɬɟɫɧɹɟɦɨɣ ɤɨɦɩɨɧɟɧɬɵ 2  ɜɵɲɟ 
ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ, ɬ.ɟ. 
ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɧɚɪɭɲɟɧɢɸ «ɝɥɚɞɤɨɫɬɢ» ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ (ɪɢɫ.1(ɛ)). Пɪɢ ɷɬɨɦ 
ɮɢɡɢɱɟɫɤɚɹ ɤɚɪɬɢɧɚ ɪɟɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɹɜɥɟɧɢɟɦ «ɩɚɥɶɰɟɜ» 
ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ (ɪɢɫ.1(ɜ)). В ɩɪɟɞɟɥɶɧɨɦ ɫɥɭɱɚɟ ɜ ɮɢɥɶɬɪɭɸɳɟɦɫɹ ɩɨɬɨɤɟ 

ɜɨɡɦɨɠɧɨ ɞɚɠɟ ɨɛɪɚɡɨɜɚɧɢɟ «ɡɚɫɬɨɣɧɵɯ ɡɨɧ» Д13, 14], ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɭɱɚɫɬɤɢ 
ɜɵɬɟɫɧɹɟɦɨɣ ɤɨɦɩɨɧɟɧɬɵ ɫ ɧɭɥɟɜɨɣ ɫɤɨɪɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ 02   (ɪɢɫ.1(ɝ)). ɂɧɵɦɢ 
ɫɥɨɜɚɦɢ, ɜɵɬɟɫɧɹɟɦɚɹ ɤɨɦɩɨɧɟɧɬɚ «ɨɬɫɬɭɩɚɟɬ» ɦɟɞɥɟɧɧɟɟ, ɱɟɦ ɩɪɨɞɜɢɝɚɟɬɫɹ 
ɜɵɬɟɫɧɹɸɳɚɹ ɤɨɦɩɨɧɟɧɬɚ, ɱɬɨ ɮɢɡɢɱɟɫɤɢ ɢ ɨɩɪɟɞɟɥɹɟɬ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ 
ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, «ɡɚɫɬɨɣɧɵɯ ɡɨɧ». 

Пɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 0t  ɩɨɜɟɪɯɧɨɫɬɶ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɨɫɤɨɫɬɶ   2,1,0  izF i . Нɚɪɭɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɪɨɧɬɚ 
ɪɚɡɞɟɥɚ ɭɱɬɟɦ ɜ ɜɢɞɟ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɜɨɡɦɭɳɟɧɢɣ, ɧɚɪɭɲɚɸɳɢɯ ɩɨɫɬɨɹɧɫɬɜɨ 
ɧɚɫɵɳɟɧɧɨɫɬɟɣ ɤɨɦɩɨɧɟɧɬ jS  ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɵ ( 2j  ― ɞɥɹ ɞɜɭɯɮɚɡɧɨɝɨ 
ɫɥɭɱɚɹ) ɜ ɨɛɥɚɫɬɹɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɮɪɨɧɬɚ ɢ ɢɫɤɚɠɚɸɳɢɯ ɟɝɨ «ɝɥɚɞɤɨɫɬɶ», ɱɬɨ 
ɨɬɪɚɡɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 

    2,1;, 0  ittzF i , (4) 

ɝɞɟ iz  ― ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɨɪɞɢɧɚɬɚɦ ɜ ɧɟɜɨɡɦɭɳɟɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ. 
Вɵɪɚɠɟɧɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ, ɨ 

ɤɨɬɨɪɨɣ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɟɝɨ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɥɢɧɟɣɧɨɝɨ ɡɚɤɨɧɚ 
Дɚɪɫɢ Д14 – 16] (ɬ.ɟ. ɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ 
  ɨɬ ɝɪɚɞɢɟɧɬɚ ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ  Pgrad ) ɢ ɨ ɜɨɡɦɨɠɧɨɦ ɧɚɥɢɱɢɢ 
ɩɪɟɞɟɥɶɧɨɝɨ ɝɪɚɞɢɟɧɬɚ G , ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɝɨ ɧɟɧɭɥɟɜɭɸ ɫɤɨɪɨɫɬɶ ɩɪɨɞɜɢɠɟɧɢɹ 
ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ. 

  

ɚ ɛ 

  
в ɝ 

Ɋис. 1. Ʉɚɪɬɢɧɚ ɪɟɨɥɨɝɢɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɩɪɢɦɟɪɟ ɜɨɞɨ-ɧɟɮɬɹɧɨɣ ɫɦɟɫɢ 
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ zk  ɩɨɪɢɫɬɨɣ ɫɪɟɞɵ 
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Ɏɨɪɦɚɥɢɡɨɜɚɧɨ ɞɚɧɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɩɪɟɞɫɬɚɜɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɞɥɹ 
ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ ɩɨɬɨɤɚ, 2,1j ) 
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 ;       jj GPgrad  , 0j ; 

  jj GPgrad  ; 2,1j . (5) 

ɍɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɜɢɞɚ (5) ɞɨɩɨɥɧɢɦ ɭɪɚɜɧɟɧɢɹɦɢ ɧɟɪɚɡɪɵɜɧɨɫɬɢ (ɫɥɭɱɚɣ 
ɞɜɭɯ ɤɨɦɩɨɧɟɧɬ ɜ ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɟ) 

    01 
t

S
mdiv

jj
j 


 ;  2,1j . (6) 

Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ (Ƚɍ) ɧɚ ɜɨɡɦɭɳɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɤɨɦɩɨɧɟɧɬ 
(4), ɜɵɪɚɠɚɸɳɢɟ ɪɚɜɟɧɫɬɜɨ ɞɚɜɥɟɧɢɣ ɩɟɪɟɞ ɢ ɡɚ ɮɪɨɧɬɨɦ ɪɚɡɞɟɥɚ,  ɚ ɬɚɤɠɟ ɪɚɫɯɨɞɨɜ 

 fh
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ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɧɟɜɨɡɦɭɳɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɨɧɬɚ ɜɵɬɟɫɧɟɧɢɹ 0 . 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ «ɝɥɚɞɤɨɫɬɢ» ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɬɪɟɛɭɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ 
ɜɨɡɦɭɳɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 0 . Ɍɨɝɞɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɭɳɟɧɢɣ ɫɤɨɪɨɫɬɟɣ, 
ɞɚɜɥɟɧɢɣ ɢ ɧɚɫɵɳɟɧɧɨɫɬɟɣ ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ (ɜ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ 
ɜɵɪɚɠɟɧɢɹɯ ɜɨɡɦɭɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɥɢɱɢɧ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɨɦ ɬɢɥɶɞɚ, ɚ 
ɧɟɜɨɡɦɭɳɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɨɛɨɡɧɚɱɟɧɵ ɢɧɞɟɤɫɨɦ 0 )  
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  jj GPgrad ~
;  2,1j , (7) 

ɫ Ƚɍ, ɭɱɢɬɵɜɚɸɳɢɦɢ ɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɭɳɟɧɢɹ (ɢɥɢ ɢɯ ɨɬɫɭɬɫɬɜɢɟ) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɮɪɨɧɬɚ   2,1;0  izF i  
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SPc ;  2,1i ,    (8) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɨɪɦɭɥɢɪɨɜɤɚ ɡɚɞɚɱɢ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɤɨɦɩɨɧɟɧɬ 
ɦɧɨɝɨɮɚɡɧɨɣ ɫɢɫɬɟɦɵ ɮɚɤɬɢɱɟɫɤɢ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɜɨɡɦɭɳɟɧɢɣ ɧɚɫɵɳɟɧɧɨɫɬɢ 
(«ɫɤɚɱɤɭ» ɧɚɫɵɳɟɧɧɨɫɬɢ) ɢɡ ɫɢɫɬɟɦɵ (7) ɫ Ƚɍ (8), (9). 

Ɉɞɧɚɤɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɚ ɪɟɨɥɨɝɢɢ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɨɡɦɭɳɟɧɢɹɯ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɤɨɦɩɨɧɟɧɬ ɦɧɨɝɨɮɚɡɧɨɣ 
ɫɢɫɬɟɦɵ, ɱɬɨ, ɮɨɪɦɚɥɢɡɨɜɚɧɨ, ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɪɚɠɟɧɨ ɜ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɨɫɤɨɥɶɤɭ 
ɩɨɫɥɟɞɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɝɟɨɦɟɬɪɢɸ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ. В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɞɧɢɦ ɢɡ ɫɜɨɣɫɬɜ, 
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ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɵɯ ɫɢɫɬɟɦ, ɮɪɚɤɬɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɫ ɞɪɨɛɧɨɣ ɪɚɡɦɟɪɧɨɫɬɶɸ (ɢɦɟɧɭɟɦɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ, 
ɧɚɩɪɢɦɟɪ Д1, 3, 10, 11], ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɶɸ), ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɨɛɴɟɞɢɧɹɸɳɚɹ 
ɮɪɚɤɬɚɥɶɧɵɟ ɤɥɚɫɬɟɪɵ (ɢɥɢ ɚɝɪɟɝɚɬɵ). Пɪɢ ɷɬɨɦ ɮɪɚɤɬɚɥɶɧɵɣ ɤɥɚɫɬɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜɧɭɬɪɢ ɞɚɧɧɨɣ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɶ Д3, 10, 11].  С ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɨɥɨɝɢɢ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɩɨɞ ɮɪɚɤɬɚɥɶɧɵɦ ɤɥɚɫɬɟɪɨɦ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ 
ɫɨɜɨɤɭɩɧɨɫɬɶ «ɩɚɥɶɰɟɜ» ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ ɧɚ ɮɪɨɧɬɟ ɪɚɡɞɟɥɚ (ɪɢɫ.1(ɜ,ɝ)). 

ȿɫɥɢ ɜɵɩɨɥɧɢɬɶ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɮɪɨɧɬɚ ɪɚɡɞɟɥɚ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ «ɩɚɥɶɰɚ» 
ɥɨɦɚɧɨɣ ɥɢɧɢɟɣ, ɬɨ ɟɟ ɞɥɢɧɭ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ 
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ɝɞɟ L  ― ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ «ɩɚɥɶɰɚ» ɜɵɬɟɫɧɹɸɳɟɣ ɤɨɦɩɨɧɟɧɬɵ (ɩɨ ɩɪɹɦɨɣ); a  ― 
ɪɚɡɦɟɪ ɡɜɟɧɚ ɥɨɦɚɧɨɣ ɥɢɧɢɢ (ɭɫɪɟɞɧёɧɧɵɣ ɪɚɡɦɟɪ «ɡɟɪɧɚ» ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ); R  

― ɪɚɡɦɟɪ ɮɪɚɤɬɚɥɶɧɨɝɨ ɤɥɚɫɬɟɪɚ (ɪɚɞɢɭɫ ɫɮɟɪɵ, ɨɯɜɚɬɵɜɚɸɳɢɣ «ɩɚɥɟɰ»); D  ― 
ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɞɥɹ ɤɥɚɫɬɟɪɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɥɚɫɬɶ 
ɦɚɫɲɬɚɛɨɜ, ɜ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɜɢɞɚ (10). 

Ɋɚɡɪɟɲɚɹ (10) ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ D  ɩɨɥɭɱɢɦ 
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ɍɱɢɬɵɜɚɹ ɪɟɚɥɶɧɵɟ (ɭɫɪɟɞɧёɧɧɵɟ) ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ Д8, 14], 
ɜɯɨɞɹɳɢɯ ɜ (10), ɢ, ɩɨɞɫɬɚɜɥɹɹ ɢɯ ɜ (11), ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɜɟɥɢɱɢɧɭ ɮɪɚɤɬɚɥɶɧɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɞɥɹ ɩɨɪɢɫɬɵɯ ɫɪɟɞ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɨɥɨɝɢɹ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ (ɢɥɢ ɝɟɬɟɪɨɝɟɧɧɵɯ) ɫɢɫɬɟɦ 

                112,1302,2912,3302,2605,41,0ln50ln1,0ln100ln D . 

Зɚɦɟɬɢɦ, ɱɬɨ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ D  ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɪɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɞɥɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ (ɝɟɬɟɪɨɝɟɧɧɨɣ) ɫɢɫɬɟɦɵ ɜ ɩɥɚɫɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ 
ɩɨɥɭɱɟɧɧɚɹ ɟɟ ɱɢɫɥɟɧɧɚɹ ɨɰɟɧɤɚ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɚɞɟɤɜɚɬɧɭɸ ɆɆ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɩɪɨɰɟɫɫɚ.  

ȼывоɞ 

Вɵɩɨɥɧɟɧɨ ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɢ ɚɧɚɥɢɡ ɮɪɚɤɬɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɰɟɫɫɚ 
ɪɟɨɥɨɝɢɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ (ɝɟɬɟɪɨɝɟɧɧɨɣ) ɫɢɫɬɟɦɵ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ ɩɪɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɨɡɦɭɳɟɧɢɹɯ ɧɚ ɮɪɨɧɬɟ ɪɚɡɞɟɥɚ ɤɨɦɩɨɧɟɧɬ. Нɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɵ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ «ɜɨɡɦɭɳɟɧɧɨɝɨ» 
ɮɪɨɧɬɚ ɢ ɟɟ ɱɢɫɥɨɜɚɹ ɨɰɟɧɤɚ.  

ɋɩисоɤ лиɬеɪɚɬɭɪы 

1. Ɇɚɧɞɟɥɶɛɨɬ, Ȼ. Ɏɪɚɤɬɚɥɶɧɚɹ ɝɟɨɦɟɬɪɢɹ ɩɪɢɪɨɞɵ / Ȼ. Ɇɚɧɞɟɥɶɛɨɬ. – Ɇ.-ɂɠɟɜɫɤ: ɆɄɂ,    
2002. – 656 ɫ. 

2. Сɭɥɟɦɚɧɨɜ, Ȼ.А. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɮɪɚɤɬɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɩɪɢ 
ɜɵɬɟɫɧɟɧɢɢ ɧɟɮɬɢ / Ȼ.А. Сɭɥɟɦɚɧɨɜ // Аɡɟɪɛɚɣɞɠɚɧɫɤɨɟ ɧɟɮɬɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. – 2010. – № 5. 
– С. 29 – 33. 

3. Дɢɧɚɪɢɟɜ, Ɉ.ɘ. Дɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɜ ɩɨɪɢɫɬɵɯ ɫɪɟɞɚɯ ɫ ɮɪɚɤɬɚɥɶɧɨɣ ɝɟɨɦɟɬɪɢɟɣ 

/ Ɉ.ɘ. Дɢɧɚɪɢɟɜ // ɂɡɜɟɫɬɢɹ ɊАН. Ɇɟɯɚɧɢɤɚ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ. – 2012. – № 4. – С. 101 – 109. 

4. Suleimanov, B.A. Experimental Study of the Formation of Fractal Structures During Oil 

Displacement / B.A. Suleimanov // Energy Sources. – 2005. – Vol. 17. – № 4. – P. 477 – 483. 



ІНɎɈɊɆАɌɂɄА ɌА ɆАɌȿɆАɌɂЧНІ ɆȿɌɈДɂ В ɆɈДȿɅɘВАННІ ▪ 2016 ▪ Ɍɨɦ 6, №1 

 83 

5. Bak, P. Self-organized criticality / P. Bak, C. Tang, K. Wiesenfeld // Phys. Rev. A. – 2008. – Vol. 

38. – № 1. – P. 364–374.  

6. Ɍɪɭɛɟɰɤɨɣ, Ʉ. Н. Ɏɪɚɤɬɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɧɚɪɭɲɟɧɧɨɫɬɢ ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ ɢ ɢɯ 
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ ɤ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɪɚɡɪɭɲɟɧɢɸ / Ʉ.Н. Ɍɪɭɛɟɰɤɨɣ, А.Д. Ɋɭɛɚɧ,           
С.Д. Вɢɤɬɨɪɨɜ ɢ ɞɪ. // Дɨɤɥɚɞɵ ɊАН. – 2010. – Ɍ. 431. – № 6. – С. 818–821. 

7. Ȼɭɥɚɬ, А.Ɏ. Ɏɪɚɤɬɚɥɵ ɜ ɝɟɨɦɟɯɚɧɢɤɟ / А.Ɏ. Ȼɭɥɚɬ, В.ɂ. Дɵɪɞɚ. – Ʉɢɟɜ: «Нɚɭɤɨɜɚ ɤɧɢɝɚ», 
2005. – 357 ɫ. 

8. Сɭɥɟɣɦɚɧɨɜ, Ȼ.А. Ɉɫɨɛɟɧɧɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɫɢɫɬɟɦ / Ȼ.А. Сɭɥɟɣɦɚɧɨɜ. – Ɇ.-
ɂɠɟɜɫɤ: ɂɧ-ɬ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 2006. – 354 ɫ. 

9. Ɇɚɥɢɧɧɢɤɨɜ, В.А. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɨɛɨɛɳɟɧɧɨɝɨ ɥɨɤɚɥɶɧɨ- ɝɥɨɛɚɥɶɧɨɝɨ 
ɦɭɥɶɬɢɮɪɚɤɬɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɩɪɢɪɨɞɧɨ-ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɫɢɫɬɟɦ / В.А. Ɇɚɥɢɧɧɢɤɨɜ, Д.В. ɍɱɚɟɜ, Д.В. ɍɱɚɟɜ // ɂɡɜɟɫɬɢɹ 
ɜɭɡɨɜ. «Ƚɟɨɞɟɡɢɹ ɢ ɚɷɪɨɮɨɬɨɫɴɟɦɤɚ». – 2010. – № 4. – С. 64–68. 

10. Ɏɟɞɟɪ, ȿ. Ɏɪɚɤɬɚɥɵ / ȿ. Ɏɟɞɟɪ. – Ɇ.: Ɇɢɪ, 1991. – 254 ɫ. 
11. Пɚɥɚɦɚɪɱɭɤ, Ɍ.А. Ʉɥɚɫɬɟɪɧɨ-ɢɟɪɚɪɯɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɜ ɦɚɫɫɢɜɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ɤɚɤ ɨɞɧɚ ɢɡ 

ɮɨɪɦ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ / Ɍ.А. Пɚɥɚɦɚɪɱɭɤ, С.ɂ. Сɤɢɩɨɱɤɚ,                   
Ȼ.Ɇ. ɍɫɚɱɟɧɤɨ ɢ ɞɪ. // Ƚɟɨɬɟɤɬɨɧɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ. – 2009. – № 83. – С. 91 – 104. 

12. Moulu, J. C. A new model for three-phase relative pОrЦОКЛТlТЭв’s ЛКsОН ШЧ К ПrКМЭКl rОprОsОЧЭКЭТШЧ 
of the porous media  / J.C. Moulu, O. Vizika, F. Kalandjian // SPE Formation Evaluation. – 1997, 

August. – SPE 38891. – P. 147 – 158.  

13. Вɟɪɥɚɧɶ, А.Ɏ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɚɧɨɦɚɥɶɧɵɯ ɞɢɮɮɭɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ /     
А.Ɏ. Вɟɪɥɚɧɶ, С.А. Пɨɥɨɠɚɟɧɤɨ, Н.Ƚ. Сɟɪɛɨɜ. – Ʉ.: Нɚɭɤɚ, 2011. – 416 ɫ. 

14. Вɟɪɥɚɧɶ, А.Ɏ. Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ 
ɮɢɥɶɬɪɚɰɢɢ ɚɧɨɦɚɥɶɧɵɯ ɠɢɞɤɨɫɬɟɣ ɜ ɩɨɪɢɫɬɵɯ ɫɪɟɞɚɯ / А.Ɏ. Вɟɪɥɚɧɶ, С.А. Пɨɥɨɠɚɟɧɤɨ // 

Зɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ Іɧɫɬɢɬɭɬɭ ɩɪɨɛɥɟɦ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɟɧɟɪɝɟɬɢɰɿ ɿɦ. Ƚ.Є. Пɭɯɨɜɚ НАН 
ɍɤɪɚʀɧɢ. – Ʉ.: ІПɆȿ ɿɦ. Ƚ.Є. Пɭɯɨɜɚ НАН ɍɤɪɚʀɧɢ, 2010. – Вɢɩ. 57. – С. 67-72. 

15. Аɡɢɡ, ɏ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɥɚɫɬɨɜɵɯ ɫɢɫɬɟɦ / ɏ. Аɡɢɡ, ɗ. Сɟɬɬɚɪɢ. – Ɇ.-
ɂɠɟɜɫɤ: ɆɄɂ, 2008. – 406 ɫ. 

 

 

 

 

ɎɊАɄɌАɅɖɇɂɃ АɇАɅІɁ ɊЕɈɅɈȽІȲ ȻАȽАɌɈɄɈɆɉɈɇЕɇɌɇɂХ ɌА ȽЕɌЕɊɈȽЕɇɇɂХ 
ɉɅАɋɌɈȼɂХ ɋɂɋɌЕɆ 

С. А. Пɨɥɨɠɚєɧɤɨ, Ɇɭɯɿɚɥɞɿɧ ɏɚɫɚɧ Ɇɨɯɚ 

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
Пɪɨɫɩ. ɒɟɜɱɟɧɤɚ, 1, Ɉɞɟɫɫɚ, 65044, ɍɤɪɚɢɧɚ; e-mail: polozhaenko@mail.ru 

Дɨɫɥɿɞɠɟɧɨ ɭɦɨɜɭ «ɝɥɚɞɤɨɫɬɿ» ɮɪɨɧɬɭ ɩɨɞɿɥɭ ɫɤɥɚɞɨɜɢɯ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ 
(ɝɟɬɟɪɨɝɟɧɧɢɯ) ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ «ɫɬɪɢɛɤɚ» ɧɚɫɢɱɟɧɨɫɬɿ ɜ ɮɭɧɤɰɿʀ Ȼɚɤɥɟɹ-

Ʌɟɜɟɪɟɬɚ. Пɨɤɚɡɚɧɨ, ɳɨ «ɫɬɪɢɛɨɤ» ɧɚɫɢɱɟɧɨɫɬɿ ɜɿɞɫɭɬɧɿɣ, ɚ ɮɪɨɧɬ ɩɨɞɿɥɭ 
ɩɪɨɫɭɜɚєɬɶɫɹ ɫɬɚɥɨ ɬɚ ɡɛɟɪɿɝɚє «ɝɥɚɞɤɿɫɬɶ», ɹɤɳɨ ɪɭɯɨɦɿɫɬɶ ɤɨɦɩɨɧɟɧɬɢ, ɹɤɚ 
ɜɢɬɢɫɤɚє, ɧɟ ɩɟɪɟɜɢɳɭє ɪɭɯɨɦɿɫɬɶ ɤɨɦɩɨɧɟɧɬɢ, ɹɤɚ ɜɢɬɢɫɤɚєɬɶɫɹ. Ɍɚɤɨɠ ɩɨɤɚɡɚɧɨ, ɳɨ 
ɩɨɪɭɲɟɧɧɹ «ɝɥɚɞɤɨɫɬɿ» ɮɪɨɧɬɭ ɩɨɞɿɥɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɮɪɚɤɬɚɥɶɧɨ-ɧɟɨɞɧɨɪɿɞɧɨʀ 
ɫɬɪɭɤɬɭɪɢ ɩɪɨɰɟɫɭ ɪɟɨɥɨɝɿʀ. Ɉɬɪɢɦɚɧɨ ɱɢɫɥɨɜɿ ɡɧɚɱɟɧɧɹ ɮɪɚɤɬɚɥɶɧɨʀ ɪɨɡɦɿɪɧɨɫɬɿ 
ɮɪɨɧɬɭ ɩɨɞɿɥɭ ɞɥɹ ɪɟɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ, ɹɤɢɣ ɪɨɡɜɢɜɚєɬɶɫɹ ɭ ɪɟɚɥɶɧɢɯ ɝɟɨɥɨɝɿɱɧɢɯ 
ɭɦɨɜɚɯ. 
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FRACTAL ANALYSIS OF REOLOGY OF MULTICOMPONENT AND HETEROGENEOUS 

STRATAL SYSTEMS 

S. A. Polozhaenko, Muhialdin Hassan Moha 

Odessa national polytechnic university, 

1, Shevchenko Ave., Odessa, 65044, Ukraine; e-mail: polozhaenko@mail.ru 

The condition «of smoothness» of front of division of the making multicomponent 

(heterogeneous) systems is investigational on the basis of analysis «of jump» of saturation 

in the function of Bacley-Leverett. It is shown that «jump» of saturation is absent, and front 

of division moves up steadily and saves «a smoothness», if mobility of ousting component 

does not exceed mobility of ousted. It is also shown that over violation «of smoothness» of 

front of division brings to the fractal-heterogeneous structure of process of reology. The 

numeral values of fractal dimension of front of division are got for a reology process 

developing in the real geological terms. The mathematical model of the fractal-

heterogeneous multicomponent system is offered in the class of variation inequalities. 

Keywords: multicomponent system, heterogeneous system, process of reology, fractal-

heterogeneous structure, fractal cluster, fractal dimension 
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