
ɋɌɊɈɂɌЕɅɖɋɌȼɈ ɂ ȺɊХɂɌЕɄɌɍɊȺ 

 
 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 6 (52), 2016 61 

Ƚɨɪɟɥɨɜɚ Юɥɢɹ Ɋɨɛɟɪɬɨɜɧɚ (Ɉɦɫɤ, Ɋɨɫɫɢɹ) 
– ɤɚɧɞ. ɢɫɬɨɪɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ Ⱥɪ-
ɯɢɬɟɤɬɭɪɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɎȽȻɈɍ ȼɈ ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨ-
ɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ (644008, ɝ. Ɉɦɫɤ, ɩɪ. 
Ɇɢɪɚ, 5, e-mail: gorelovaj@mail.ru).  

 

Gorelova Julia (Omsk, Russian Federation) – 
candidate of historical Sciences, associate Professor 
department of architectural and structural design, Si-
berian state automobile and highway academy 
(644008, Omsk, Mira av., 5, e-mail: 
kaf_igof@sibadi.org). 

 

 
ɍȾɄ 69.05 

 

ɉɅȺɇɂɊɈȼȺɇɂЕ ɈȻɔЕɆȺ ɉɈɋɌȺȼɈɄ ɆȺɌЕɊɂȺɅɖɇɕХ ɊЕɋɍɊɋɈȼ 
ȼ ɋɌɊɈɂɌЕɅɖɋɌȼЕ 

 
Ɉ.ȼ. Ⱦɟɦɢɞɟɧɤɨ1, ɇ.ȿ. Ⱥɥɟɤɫɟɟɜ2  

1ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾИ», Ɋɨɫɫɢɹ ɝ. Ɉɦɫɤ, 
 
2 ЧɍɈɈ ȼɈ «ɈɦȽȺ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ 

 
Аɧɧɨɬɚɰиɹ. ȼ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɚɯ ɜɨɩɪɨɫɵ ɬɪɚɧɫɩɨɪɬ-

ɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɨɛɴɟɤɬɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɫɦɚɬɪɢ-
ɜɚɸɬɫɹ ɛɟɡ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. ȼ ɫɬɚɬɶɟ ɡɚɞɚɱɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɨ-
ɫɬɚɜɨɤ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫ 
ɜɧɟɲɧɢɦɢ ɭɫɥɨɜɢɹɦɢ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɜ ɜɢɞɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ. Иɡɥɚɝɚɸɬɫɹ ɩɪɢɧɰɢɩɵ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɮɨɪɦɚɥɢɡɭɸɬɫɹ ɜɧɟɲɧɢɟ ɢ 
ɜɧɭɬɪɟɧɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɵɛɨɪ ɩɥɚɧɚ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɪɚɦɢ ɦɨɞɟɥɶ ɩɥɚɧɢɪɨ-
ɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɨ-
ɬɨɤɚɦɢ, ɨɛɟɫɩɟɱɢɬ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɩɨɬɪɟɛ-
ɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ.  

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɨɬɨɤ, ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ, ɨɪɝɚɧɢ-
ɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ȼɜɟɞɟɧɢɟ  
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɟɞɫɬɚɜɥɹ-

ɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɦɚɬɟɪɢɚɥɶɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɭɩɪɚɜɥɹɸɳɭɸ ɫɢɫɬɟɦɭ, ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɨɣ 
ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɢ 
ɩɟɪɟɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɫ ɰɟɥɶɸ ɜɨɡɜɟɞɟ-
ɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. [1]. Ɍɪɚɧɫɩɨɪɬɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ - ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɫɬɪɨɢ-
ɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɭɳɟɫɬɜɭ-
ɟɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɬɪɚɧɫɩɨɪɬ-
ɧɨɝɨ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɚɹ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  Ⱦɥɹ ɜɵ-
ɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɬɪɟ-
ɛɭɟɬɫɹ ɦɧɨɝɨ ɜɢɞɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɨɫɬɚɜɳɢɤɨɜ. ɇɟ-
ɩɪɟɪɵɜɧɨɫɬɶ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 
ɭɫɥɨɜɢɟɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɨɬɨɤɨɜ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ 
ɞɨɫɬɚɜɤɨɣ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ 
ɧɚ ɨɛɴɟɤɬɵ ɜɨɡɜɟɞɟɧɢɹ. Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɩɨɫɬɚɜɨɤ ɫɥɭɠɚɬ ɩɥɚɧɢ-
ɪɭɟɦɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɵ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɟ 
ɫɨɛɫɬɜɟɧɧɵɦɢ ɫɢɥɚɦɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢ-
ɡɚɰɢɣ. [2]. 

ȼ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ȿɝɨ ɡɚɞɚɱɟɣ ɹɜɥɹɸɬ-
ɫɹ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɷɥɟ-
ɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ ɢ ɩɪɚɜɢɥɶɧɨɟ ɭɫɬɚɧɨɜɥɟ-
ɧɢɟ ɢɯ ɰɟɥɟɣ, ɚ ɬɚɤɠɟ ɱɟɬɤɚɹ ɜɪɟɦɟɧɧɚɹ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɪɟɝɥɚɦɟɧɬɚɰɢɹ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬ-
ɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɨɜɵɯ ɪɚɫɱɟɬɨɜ ɜ ɨɪ-
ɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɢ, ɬ.ɟ. ɜ ɩɟɪɢɨɞ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɸ ɩɪɢɧɚɞɥɟɠɢɬ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɢɫ-
ɬɟɦɟ ɢɧɠɟɧɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɉɞɧɚɤɨ ɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɩɪɨɟɤɬɚɯ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɟɤɬɚɯ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ ɪɚɛɨɬ) ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜɡɚɢɦɨɫɜɹɡɶ 
ɩɪɨɰɟɫɫɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. ȼ ɩɪɨɟɤɬɚɯ 
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ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɜɨɩɪɨɫɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɨɛɴɟɤɬɨɜ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɨɛɳɟɦ ɜɢɞɟ ɛɟɡ 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. ɉɪɢ ɫɭɳɟɫɬɜɭɸ-
ɳɢɯ ɦɟɬɨɞɚɯ ɚɧɚɥɢɡɚ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɧɢɦɚɧɢɹ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɚɦ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɩɨɫɬɚɜɨɤ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɜ ɩɪɢɧɹɬɢɸ ɧɟɜɟɪɧɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟ-
ɧɢɣ [3]. 

Ɇɨɞɟɥɶ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɨɫɬɚɜɨɤ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤ-
ɰɢɣ 

ȼɵɪɚɛɨɬɤɚ ɩɥɚɧɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɩɪɨ-
ɰɟɞɭɪɨɣ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɫɬɪɨɢɬɟɥɶɧɨɟ ɩɪɟɞ-
ɩɪɢɹɬɢɟ ɜɫɬɭɩɚɟɬ ɜɨ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɫ ɦɧɨ-
ɝɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ. ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɜɵɩɨɥɧɟɧɢɹ 
ɜɡɚɢɦɧɵɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɹɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬ-
ɜɢɟ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɴɟɦɚ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ 
ɩɥɚɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɜɨɡɧɵɦ 
ɜɨɡɦɨɠɧɨɫɬɹɦ ɚɜɬɨɯɨɡɹɣɫɬɜ. Иɧɮɨɪɦɚɰɢɨɧ-
ɧɨ-ɭɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚ-
ɧɢɡɚɰɢɢ ɪɟɚɥɢɡɭɟɬ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɟɦ, ɮɨɪɦɢɪɭɟɬ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ 
ɩɥɚɧɭ. ɇɚ ɫɬɚɞɢɢ ɜɵɪɚɛɨɬɤɢ ɩɪɟɞɥɨɠɟɧɢɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɨɩɢ-
ɪɚɟɬɫɹ ɧɚ ɡɧɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɧɭɬɪɟɧ-
ɧɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɞɚɧɧɵɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 
Чɟɦ ɛɨɥɟɟ ɩɨɥɧɨ ɭɱɬɟɧɵ ɭɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ, 
ɬɟɦ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɷɬɢ 
ɩɪɟɞɥɨɠɟɧɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɭɞɭɬ ɩɪɢɧɹ-
ɬɵ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɤɨɪɪɟɤɰɢɣ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɫɨɜɪɟɦɟɧɧɵɦ 
ɩɨɞɯɨɞɨɦ ɤ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨ-
ɞɟɥɟɣ. Ɇɨɞɟɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ ɷɬɨɝɨ ɭɪɨɜɧɹ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶ ɧɟ 
ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɹɜɥɹɬɶɫɹ ɦɨɞɟɥɹɦɢ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɫɢɫɬɟɦɵ, ɧɨ ɢ ɭɱɢɬɵɜɚɬɶ ɫ ɞɨɫɬɭɩɧɨɣ ɩɨɥɧɨ-
ɬɨɣ  ɫɜɨɣɫɬɜɚ ɜɧɟɲɧɟɣ ɫɪɟɞɵ.[4].ȼ ɜɢɞɭ ɨɝɪɚ-
ɧɢɱɟɧɢɹ ɩɨɥɧɨɬɵ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɭɪɨɜɧɟ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɦɟɬɨɞɢɤɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɰɢɢ 
ɩɥɚɧɨɜɵɯ ɩɪɟɞɥɨɠɟɧɢɣ, ɩɟɪɟɫɱɟɬɚ ɢɯ ɩɨ 
ɭɬɨɱɧɟɧɧɵɦ ɞɚɧɧɵɦ. 

ɉɥɚɧ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜɤɥɸ-
ɱɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɫɟ 
ɨɧɢ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɨɬ ɨɫɧɨɜɧɵɯ: 
ɡɚɞɚɧɢɣ ɩɨ ɨɛɴɟɦɚɦ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶ-
ɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɩɨɥɧɟ-
ɧɢɸ, ɢ ɩɥɚɧɨɜ ɩɨɫɬɚɜɨɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɥɭɱɚɟɦɵɯ 
ɢɡɜɧɟ.[5]. ɉɨɫɬɚɜɤɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɚɥɢɡɚɰɢɢ 

ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢ 
ɷɬɨɦ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɬɶ ɧɟ-
ɨɛɯɨɞɢɦɵɦ ɨɛɴɟɦɨɦ ɩɨɫɬɚɜɨɤ ɩɥɚɧɢɪɭɟɦɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɧɨ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɯɚɪɚɤɬɟɪ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨ 
ɜɪɟɦɟɧɢ, ɬ. ɤ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɫɬɚɜɨɤ ɦɨ-
ɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɫɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ.[6]. 
Ɍɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ, ɰɟɥɶ ɤɨɬɨɪɨɣ ɨɛɟɫ-
ɩɟɱɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɨɬɨɤɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ. ȼ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɟɪɟɞ ɫɢɫɬɟɦɨɣ ɰɟ-
ɥɶɸ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
ɫɨɫɬɚɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ: ɩɨɝɪɭɡɤɚ, ɪɚɡɝɪɭɡɤɚ, ɬɪɚɧɫɩɨɪɬɢ-
ɪɨɜɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ. ȼ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɨɩɟɪɚɰɢɣ ɭɱɚɫɬɜɭɸɬ ɡɚɜɨɞɵ-
ɩɨɫɬɚɜɳɢɤɢ, ɤɨɦɩɥɟɤɬɭɸɳɢɟ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ.  

ɉɭɫɬɶ rp - ɨɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ p-ɝɨ ɜɢɞɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, qi - ɨɛɴɟɦ ɩɨɫɬɚɜɨɤ i-ɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɜ ɩɥɚɧɨɜɨɦ ɩɟɪɢɨɞɟ. Ɍɨɝɞɚ ɦɨɠɧɨ ɭɬɜɟɪ-
ɠɞɚɬɶ, ɱɬɨ ɡɚɞɚɱɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɪɟɲɟ-
ɧɚ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɜɟɤɬɨɪɨɜ  
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ɩɪɢɧɰɢɩɨɦ ɩɥɚɧɢɪɨɜɚɧɢɹ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɧɵɦ ɧɚ ɩɪɚɤɬɢɤɟ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɨɬ ɞɨɫɬɢɝɧɭɬɨɝɨ ɭɪɨɜɧɹ. ɉɪɢ 
ɷɬɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɡɜɟɫɬɧɵɦ ɞɨɫɬɢɝɧɭɬɵɣ 
ɜ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ ɩɥɚɧɨɜɨɦ ɩɟɪɢɨɞɟ ɭɪɨ-
ɜɟɧɶ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ r

0
, 

ɚ ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɧɚ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɬɟɤɭɳɢɣ 
ɩɟɪɢɨɞ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɧɹɬɶ ɬɨɬ ɠɟ ɩɨ 
ɫɬɪɭɤɬɭɪɟ, ɧɨ ɭɜɟɥɢɱɟɧɧɵɣ ɫ ɡɚɞɚɧɧɵɦ ɬɟɦ-
ɩɨɦ ɪɨɫɬɚ θ. ɋɚɦ ɬɟɦɩ ɪɨɫɬɚ ɨɛɵɱɧɨ ɬɚɤɠɟ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɥɨɧɝɚɰɢɢ ɪɚɧɟɟ 
ɞɨɫɬɢɝɚɜɲɢɯɫɹ ɬɟɦɩɨɜ. Ɍɟɦ ɫɚɦɵɦ ɮɨɪɦɭɥɚ 
ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɧɚ r ɩɪɢɧɢɦɚɟɬ ɩɪɨɫɬɨɣ ɜɢɞ 
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Ɉɛɵɱɧɨ ɷɬɨɬ ɩɪɢɧɰɢɩ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟ ɤɨ 

ɜɫɟɦ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɚ ɥɢɲɶ ɤ 
ɜɚɠɧɟɣɲɢɦ ɢɡ ɧɢɯ. Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ 
ɞɪɭɝɢɦ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɥɢɛɨ ɧɟ 
ɩɥɚɧɢɪɭɟɬɫɹ, ɥɢɛɨ ɡɚɞɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨ-
ɢɡɜɨɥɶɧɨ. Ɉɛɴɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɫɬɚɜɨɤ ɪɚɫ-
ɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟ-
ɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚ-
ɛɨɬ ɩɨ ɫɪɟɞɧɢɦ ɧɨɪɦɚɬɢɜɧɵɦ ɤɨɷɮɮɢɰɢɟɧ-
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ɬɚɦ ɡɚɬɪɚɬ, ɜɵɪɚɛɨɬɤɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ.  

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢɧɰɢɩɚ ɩɥɚɧɢɪɨ-
ɜɚɧɢɹ ɨɬ ɞɨɫɬɢɝɧɭɬɨɝɨ ɭɪɨɜɧɹ ɫɥɟɞɭɸɳɢɟ: 
ɧɨɜɵɣ ɩɥɚɧ ɩɨɜɬɨɪɹɟɬ ɜɨɡɦɨɠɧɨ ɧɟɫɨɜɟɪ-
ɲɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɩɪɨɲɥɨɝɨ ɩɥɚɧɚ, ɦɨɠɟɬ 
ɨɤɚɡɚɬɶɫɹ ɧɟɨɫɭɳɟɫɬɜɢɦɵɦ ɜ ɫɢɥɭ ɜɧɭɬɪɟɧ-
ɧɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ (ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɯ ɪɟɫɭɪɫɨɜ), ɬɚɤ ɢ ɜ ɫɢɥɭ ɜɧɟɲɧɢɯ 
(ɨɬɫɭɬɫɬɜɢɟ ɫɩɪɨɫɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɪɨɞɭɤ-
ɰɢɸ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨ-
ɝɨ ɨɛɴɟɦɚ ɩɨɫɬɚɜɨɤ ɢɫɯɨɞɧɵɯ ɪɟɫɭɪɫɨɜ). 

ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɧɨ-
ɜɨɦ ɩɨɞɯɨɞɟ, ɢɡɜɟɫɬɧɨɦ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ɩɪɢɧ-
ɰɢɩɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɩɨɞ ɤɨɬɨ-
ɪɵɦ ɩɨɧɢɦɚɟɬɫɹ ɰɟɥɚɹ ɝɪɭɩɩɚ ɦɟɬɨɞɨɜ. ȼɫɟ 
ɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɬɪɟɦɥɟɧɢɟɦ ɜɵɛɪɚɬɶ 
ɩɥɚɧ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɜɧɭɬɪɟɧɧɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫ 
ɜɧɟɲɧɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɩɪɢ ɷɬɨɦ ɩɪɨɝɧɨɡ ɢ ɬɟɯ 
ɢ ɞɪɭɝɢɯ ɧɚ ɩɥɚɧɨɜɵɣ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. 

Ʉɚɱɟɫɬɜɨ (ɷɮɮɟɤɬɢɜɧɨɫɬɶ) ɩɥɚɧɚ ɨɩɢɫɵ-
ɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ )q,r(F ɩɥɚɧɨɜɵɯ ɨɛɴɟɦɨɜ 
ɪɟɚɥɢɡɚɰɢɢ ɢ ɩɨɫɬɚɜɨɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɩɬɢɦɚɥɶ-
ɧɵɦ ɫɱɢɬɚɟɬɫɹ ɩɥɚɧ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ )q,r(F .[7]. ȼ ɤɚɱɟɫɬɜɟ 
ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɛɴ-
ɟɦ ɪɟɚɥɢɡɚɰɢɢ, ɞɨɯɨɞ, ɩɪɢɛɵɥɶ ɢ ɞɪɭɝɢɟ ɩɨ-
ɤɚɡɚɬɟɥɢ. ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɹɜ-
ɥɹɟɬɫɹ ɞɢɫɤɭɫɫɢɨɧɧɵɦ. ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɥɢ-
ɬɟɪɚɬɭɪɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɞɚɟɬɫɹ ɩɪɟɞɩɨɱɬɟ-
ɧɢɟ ɩɨɤɚɡɚɬɟɥɸ ɩɪɢɛɵɥɢ. ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɱɟɬɤɢɦ ɢɡɦɟɪɢɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

Иɡ ɤɚɱɟɫɬɜɟɧɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɢ ɩɪɢɧɰɢɩɚ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɫɧɨ, ɱɬɨ ɷɬɨɬ 
ɩɨɞɯɨɞ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɫɬɪɨɟɧɢɟ 
ɧɚɢɥɭɱɲɟɝɨ ɩɨ ɤɚɱɟɫɬɜɭ ɩɥɚɧɚ, ɧɨ ɢ ɫɬɪɨɝɨɟ 
ɫɨɛɥɸɞɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɜɵɛɨɪ ɩɥɚɧɚ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɝɧɨɡɨɦ ɭɫɥɨɜɢɣ ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɏɨɪɦɚɥɢɡɭɟɦ ɷɬɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɪɚɡɞɟɥɹɹ 
ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɭɫɥɨɜɢɹ. 

ɍɱɟɬ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧ-
ɤɪɟɬɧɨɣ ɫɢɬɭɚɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɪɚɛɨɬɚɟɬ ɫɬɪɨɢ-
ɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. ȼɵɞɟɥɢɦ ɢɡ ɧɢɯ ɫɥɟ-
ɞɭɸɳɢɟ: 

Ɉɛɴɟɦɵ ɩɨɫɬɚɜɨɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɨɝɪɚɧɢɱɟɧɵ ɫɜɟɪ-
ɯɭ: 

qq ≤ ,                             (2) 

 

ɝɞɟ ),( ini
Piqq ∈=

 
− ɜɟɤɬɨɪ ɨɝɪɚɧɢɱɟɧɢɣ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɤɨɦɩɨɧɟɧɬ, ɪɚɜɧɵɯ ɩɪɟɞɟɥɶɧɵɦ 
ɨɛɴɟɦɚɦ ɩɨɫɬɚɜɨɤ i – ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ. 

ȼɟɥɢɱɢɧɵ q  ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɩɪɟɞɩɪɢɹɬɢɹɦɢ-ɩɨɫɬɚɜɳɢɤɚɦɢ 
ɢɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɦɚɬɟɪɢɚɥɶɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨɫɬɚɜɳɢɤɨɜ. [8]. 

ɉɥɚɧɢɪɭɟɦɵɟ ɨɛɴɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɜɫɟɯ 
ɢɥɢ ɧɟɤɨɬɨɪɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɨɛɴɟɤɬɨɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ) ɨɝɪɚɧɢɱɟɧɵ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ: 

 

rrr ≤≤ ,                        (3) 

 

ɝɞɟ ),( outi Pirr ∈= , ),( outi Pirr ∈=  − ɜɟɤ-
ɬɨɪɵ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɪɚɜɧɵɦɢ ɩɪɟɞɟɥɶɧɵɦ 
ɭɪɨɜɧɹɦ ɫɧɢɠɟɧɢɹ ɢɥɢ ɩɨɜɵɲɟɧɢɹ ɨɛɴɟɦɨɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼɟɥɢɱɢɧɵ r  ɢ r , ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɞɚɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɟɬɚ ɩɨɬɪɟɛɧɨ-
ɫɬɟɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶ-
ɫɬɜɚ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ 
ɩɟɪɢɨɞɟ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɥɚɧɨɜ 
ɩɪɟɞɩɪɢɹɬɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬ ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ 
ɭɪɨɜɧɹ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. ɉɨɷɬɨɦɭ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɞɚɠɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɧɟɨɛ-
ɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɜɜɨɞɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ. Ⱦɥɹ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɞɥɹ ɭɞɨɜ-
ɥɟɬɜɨɪɟɧɢɹ ɜɵɞɟɥɟɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɩɨɫɬɚɧɨɜɤɚ ɨɝɪɚɧɢɱɟɧɢɣ ɞɨɥɠɧɚ ɹɜɢɬɶɫɹ ɫɥɟɞ-
ɫɬɜɢɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ ɡɚɹɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɢɥɢ ɩɪɹɦɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ. 

ɍɱɟɬ ɜɧɭɬɪɟɧɧɢɯ ɭɫɥɨɜɢɣ ɮɨɪɦɚɥɶɧɨ ɛɨ-
ɥɟɟ ɫɥɨɠɟɧ  ɢ ɞɨɥɠɟɧ ɨɩɢɪɚɬɶɫɹ ɧɚ ɬɭ ɢɥɢ 
ɢɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɣ ɫɢɫɬɟɦɵ. ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɣ ɦɨɞɟɥɢ 
ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɩɪɨɛɥɟɦɨɣ. ɉɨɫɤɨɥɶɤɭ ɡɚ-
ɞɚɱɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ "ɜɧɟɲɧɟɣ" ɡɚ-
ɞɚɱɟɣ, ɤɚɫɚɸɳɟɣɫɹ ɨɛɴɟɦɨɜ ɢɫɯɨɞɧɵɯ ɢ ɤɨ-
ɧɟɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɭɞɨɛɧɟɟ ɪɚɛɨɬɚɬɶ ɫ ɦɨɞɟ-
ɥɶɸ, ɝɞɟ ɮɢɝɭɪɢɪɭɸɬ ɬɨɥɶɤɨ ɷɬɢ ɫɨɫɬɚɜɥɹɸ-
ɳɢɟ, ɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢɫ-
ɤɥɸɱɟɧɵ. Д9]. 

ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɧɚ ɛɚɡɨɜɵɣ ɩɟɪɢɨɞ ɩɟ-
ɪɟɯɨɞɹɳɢɦɢ ɡɚɩɚɫɚɦɢ  ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ 
ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬ-
ɜɚ b, ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɚɥɢɡɚɰɢɟɣ r, ɚ ɨɛɴɟɦ ɩɨ-
ɬɪɟɛɥɹɟɦɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟ-
ɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ a ɫ ɨɛɴɟɦɨɦ ɩɨɫɬɚɜɨɤ q [7]: 
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ii aq = ;  inPi∈ ; pp br = ; outPp∈ .     (4) 

 
ɉɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɹɫɧɟɧɢɢ 

ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɨɛɴɟɦɚɦɢ ɩɨɫɬɚɜɨɤ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɢ ɤɚɤɢɟ ɞɨɩɭɫɬɢɦɵ ɨɛɴɟɦɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 
ɫɢɥɭ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɚɤ «ɱɟɪɧɵɣ 
ɹɳɢɤ» ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɜɹɡɢ ɦɟɠɞɭ «ɜɯɨɞɚɦɢ» ɢ «ɜɵɯɨɞɚɦɢ». ȼɫɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɜ ɩɥɚɧɨɜɨɦ ɩɟɪɢɨɞɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɤɚɤ ɟɞɢɧɚɹ ɨɩɟɪɚɰɢɹ ɩɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɢɫ-
ɯɨɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɨɛɴɟɤɬɵ ɜɨɡɜɟɞɟɧɢɹ. 

ȿɫɥɢ ɨɛɨɡɧɚɱɢɬɶ ɱɟɪɟɡ ),( outp Ppbb ∈= - 

ɜɟɤɬɨɪ ɨɛɴɟɦɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɷɬɚ ɨɩɟɪɚɰɢɹ ɭɩɪɚɜɥɹɟɬɫɹ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɟɝɨ ɡɚɞɚɧɢɟɦ, ɬɨ ɠɟɥɚɟɦɚɹ 
ɦɨɞɟɥɶ ɞɨɥɠɧɚ ɢɦɟɬɶ ɜɢɞ 

 

)(baa ii = , inPi∈ ,                (5) 

 
ɩɪɢ ɷɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɞɚɧɚ 
ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɨɛɴɟɦɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Иɫɩɨɥɶɡɭɹ ɝɢɩɨɬɟɡɭ ɥɢɧɟɣɧɨɫɬɢ, ɩɪɟɞɩɨ-
ɥɚɝɚɟɦ, ɱɬɨ 

 

∑
∈

=
outPp

pipi baba )( , inPi∈ ,        (6) 

 

ɝɞɟ ipa - ɪɚɫɯɨɞ ɩɨɬɪɟɛɥɹɟɦɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɟɞɢɧɢ-
ɰɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪ- ɝɨ ɜɢɞɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚ-
ɛɨɬ. 

ȼɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɚɪɧɵɦɢ 
ɪɟɫɭɪɫɚɦɢ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɨɠ-
ɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɜɟɧɶɹ 
(ɪɚɛɨɱɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɪɢɝɚɞ ɢ ɫɬɪɨɢɬɟɥɶ-
ɧɭɸ ɬɟɯɧɢɤɭ). 

ɉɭɫɬɶ kpµ  - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɨɝɨ ɡɜɟɧɚ k- ɝɨ ɬɢɩɚ, Kk ∈ , ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɪ-ɝɨ ɜɢɞɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɚ kT - ɨɛɳɢɣ ɪɟɫɭɪɫ ɜɪɟɦɟɧɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɵɯ ɡɜɟɧɶɟɜ ɜ ɩɥɚɧɨɜɨɦ ɩɟɪɢɨɞɟ. Ɍɨɝɞɚ ɨɛɴ-
ɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚ-
ɛɨɬ outp Ppb ∈, , ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɟɫɥɢ ɜɵ-
ɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹ: 

kp

Pp kp

Tb
out

≤∑
∈ µ

1
, Kk ∈ .            (7) 

 
ɗɬɢ ɭɫɥɨɜɢɹ ɜɦɟɫɬɟ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɧɟɨɬ-

ɪɢɰɚɬɟɥɶɧɨɫɬɢ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 

0≥pb , outPp∈ ,                (8) 

 
ɡɚɞɚɸɬ ɜ ɹɜɧɨɣ ɮɨɪɦɟ ɞɨɩɭɫɬɢɦɭɸ ɨɛɥɚɫɬɶ. 

ɉɨɫɬɪɨɟɧɧɚɹ ɦɨɞɟɥɶ ɨɱɟɧɶ ɭɞɨɛɧɚ ɞɥɹ 
ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɜɵɛɨɪɟ ɩɥɚɧɚ, ɧɨ ɜɨ ɦɧɨ-
ɝɢɯ ɫɥɭɱɚɹɯ ɧɟɚɞɟɤɜɚɬɧɨɫɬɶ ɦɨɞɟɥɢ ɨɱɟɜɢɞ-
ɧɚ, ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɡɚɜɟ-
ɞɨɦɨ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɪɚɫɯɨɞɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɢɥɢ ɤɨɝɞɚ ɜɵɩɭɫɤ ɨɞɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨ-
ɝɨ ɩɪɨɞɭɤɬɚ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵ-
ɩɭɫɤɨɦ ɤɚɤɨɝɨ-ɥɢɛɨ ɞɪɭɝɨɝɨ.  

ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɚɜɬɨɪɵ ɩɪɟɞɥɚɝɚɸɬ ɫɥɟ-
ɞɭɸɳɢɣ,  ɛɨɥɟɟ ɨɛɳɢɣ ɩɨɞɯɨɞ. 

Ȼɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɫɢɫɬɟɦɵ ɤɚɤ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɧɟɱɧɨ-
ɝɨ ɦɧɨɠɟɫɬɜɚ  J ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ, ɧɚɡɵ-
ɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚɦɢ. Ʉɚɠɞɚɹ 
ɨɩɟɪɚɰɢɹ ,...Jj,j ∈ , ɫɜɹɡɚɧɚ ɫ ɡɚɬɪɚɬɚɦɢ 
ɢɫɯɨɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟ-
ɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɴɟɦɨɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɭɬɪɟɧɧɢɯ 
ɪɟɫɭɪɫɨɜ ɫɢɫɬɟɦɵ. ɉɭɫɬɶ xj - ɭɩɪɚɜɥɟɧɢɟ j-ɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ, ɧɚɡɵɜɚɟɦɵɦ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɶɸ, ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ 

0x j ≥ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɨɛɴɟɦɵ ɫɬɪɨɢɬɟɥɶ-

ɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ outjpj Pp),x(b ∈ , ɢ ɡɚɬɪɚɬ 
ɢɫɯɨɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟ-
ɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ injij Pi),x(a ∈ , ɜ ɞɚɧɧɨɦ 
ɫɩɨɫɨɛɟ, ɚ ɬɚɤɠɟ ɬɪɟɛɭɟɦɨɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ k-ɝɨ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɫɢɫɬɟɦɵ 

Kk),x(l jkj ∈ [10]. 

ȼ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɪɟɚɥɢ-
ɡɚɰɢɢ ɫɩɨɫɨɛɨɜ ɨɛɴɟɦɵ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɴɟɦɵ ɫɬɪɨɢ-
ɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɭɦɦɢɪɭɸɬɫɹ: 

 

injij
Jj

i Pi),x(a)x(a ∈= ∑
∈
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outjpj
Jj

p Pp),x(b)x(b ∈= ∑
∈

.         (9) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɨɪ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶ-

ɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɧɵɯ 
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ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɫɜɨɞɢɬɫɹ  
ɤ ɜɵɛɨɪɭ ɜɟɤɬɨɪɚ )x(x j=  ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ, ɨɝɪɚɧɢɱɟɧɧɨɦɭ 
ɪɟɫɭɪɫɚɦɢ ɜɪɟɦɟɧɢ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 

Kk,T)x(l kjkj
PJj

∈≤∑
∈

,         (10) 

 
ɢ, ɜɨɡɦɨɠɧɨ, ɞɪɭɝɢɦɢ ɭɫɥɨɜɢɹɦɢ (ɜ ɱɚɫɬɧɨ-
ɫɬɢ, ɭɫɥɨɜɢɟɦ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ). Ɉɛɥɚɫɬɶ 
ɡɚɞɚɜɚɟɦɭɸ ɜɫɟɦɢ ɷɬɢɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ, 
ɨɛɨɡɧɚɱɢɦ X. ȿɫɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɩɨɫɨɛ 
ɜɧɭɬɪɟɧɧɟ ɧɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧ, ɬ.ɟ. ɨɛɴɟɦɵ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɜ 
ɯɨɞɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɟ ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ ɜɵ-
ɩɭɫɤɨɦ ɜ ɧɟɦ ɠɟ, ɜ ɱɢɫɥɨ ɨɝɪɚɧɢɱɟɧɢɣ ɞɨɥɠ-
ɧɵ ɛɵɬɶ ɜɜɟɞɟɧɵ ɭɫɥɨɜɢɹ ɩɨ ɛɚɥɚɧɫɚɦ ɩɪɨ-
ɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ.  

ȼ ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ (9) ɢ(10) ɩɪɢɧɢɦɚɟɬ 
ɜɢɞ  

TLx,Bx)x(b,Аx)x(ai β≤== ,   (11) 
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Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɦɨɞɟɥɶ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɩɨ-

ɧɹɬɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ, ɩɟɪɟɯɨɞɢɬ ɜ 
ɢɫɯɨɞɧɭɸ, ɟɫɥɢ ɩɪɢɧɹɬɶ  

 









≠
=

=
jp,0

jp,1
bpj                  (12) 

 
ɬ.ɟ. ɫɱɢɬɚɬɶ, ɱɬɨ ɤɚɠɞɵɣ ɫɩɨɫɨɛ ɫɜɹɡɚɧ ɫ ɜɵ-
ɩɭɫɤɨɦ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɚ ɟɝɨ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɩɭɫɤɨɦ ɷɬɨɝɨ ɩɪɨ-
ɞɭɤɬɚ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɪɚɦɢ ɦɨɞɟɥɶ ɥɢ-
ɲɟɧɚ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɧɟɞɨɫɬɚɬɤɨɜ ɢɫɯɨɞɧɨɣ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɪɚɦɢ ɦɨɞɟɥɶ ɭɧɢɜɟɪ-

ɫɚɥɶɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɨɛɴɟɦɚ ɩɨɫɬɚɜɨɤ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶ-
ɧɵɯ ɪɚɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɸɛɵɯ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ. Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɩɥɚ-
ɧɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɨɬɨɤɨɜ ɩɪɟɞɭɫɦɚɬ-
ɪɢɜɚɸɬ ɧɟɪɚɡɪɵɜɧɭɸ ɫɜɹɡɶ ɫ ɬɪɚɧɫɩɨɪɬɧɨ- 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɩɨɫɬɚɜɤɢ ɦɚɬɟ-
ɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ. ȼɵɩɨɥɧɟɧɢɟ 
ɷɬɢɯ ɩɪɢɧɰɢɩɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɩɨ-
ɜɵɫɢɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ, ɨɛɟɫɩɟɱɢɬ ɧɟɩɪɟ-
ɪɵɜɧɨɫɬɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚ-
ɛɨɬ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɤɨɧ-
ɫɬɪɭɤɰɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ 
ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɢɡɭɱɚɟɦɨɦ ɩɟɪɢɨɞɟ 
ɜɪɟɦɟɧɢ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ ɩɭɬɟɦ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶ-
ɧɨɣ ɫɬɪɚɬɟɝɢɢ. 
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issues of the transport documents provide material 
resources construction projects considered without 
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sufficient justification. In the article the task of plan-
ning the volume of deliveries agreed with the con-
struction company's internal capabilities and external 
conditions is formulated in the form of a mathematical 
model of linear programming. The principles of plan-
ning, the concept of the quality of the plan, formalized 
internal and external constraints on the choice plan. 
Model developed by the authors plan will improve the 
level of organization of construction management 
flows, ensure the continuity and uniformity of the work 
of production and consumption of materials, products 
and structures. 

 
Keywords: building flow, transport process, the 

production of construction and installation work, plan-
ning and management, organization and building 
technology 
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