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Ɉ ɋɈȼɊȿɆȿɇɇɕɏ ɆȿɌɈȾȺɏ ɊȿȾɍɐɂɊɈȼȺɇɂə  
ȼɕɑɂɋɅɂɌȿɅɖɇɈɃ ɊȺɁɆȿɊɇɈɋɌɂ ɁȺȾȺɑ  

ɊȺɋɑȿɌȺ ɄɈɇɋɌɊɍɄɐɂɃ, ɁȾȺɇɂɃ ɂ ɋɈɈɊɍɀȿɇɂɃ  
ȼ ɊȺɆɄȺɏ ɆȿɌɈȾȺ ɄɈɇȿɑɇɕɏ ɗɅȿɆȿɇɌɈȼ 
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Abstract: At present, as is known, there are many methods of reduction of computational dimension of problems 
of structural analysis within finite element method (FEM), including the reduction of the dimensions of the mass 
matrix and the stiffness matrix of the finite element model (to bring them, for example, in accordance with the 
“struМtural СОaltС monitoring” (or “test”) model of the object, which degrees of freedom are determined by the 
places of installation of accelerometers. In this respect, the following approaches are considered in this paper 
(with the corresponding analysis of the advantages and disadvantages): the Gaian reduction method, the IRS 
(Improved Reduced System) reduction method and the dynamic reduction method. In addition, the so-called stat-
ic finite element method for seismic analysis of underground structures, based on the substructuring technique, is 
considered. 
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1. ɈȻ ȺɄɌɍȺɅɖɇɈɋɌɂ Ɋȿɒȿɇɂə  

ɁȺȾȺɑ ɊȿȾɍɐɂɊɈȼȺɇɂə  
ȼɕɑɂɋɅɂɌȿɅɖɇɈɃ  
ɊȺɁɆȿɊɇɈɋɌɂ ɇȺ ɗɌȺɉȿ  
ɆɈɇɂɌɈɊɂɇȽȺ ɁȾȺɇɂɃ  
ɂ ɋɈɈɊɍɀȿɇɂɃ 

 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɥɟɛɚɧɢɣ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɚɦɤɚɯ ɦɨɧɢɬɨɪɢɧ-
ɝɚ ɹɜɥɹɟɬɫɹ ɜɟɪɢɮɢɤɚɰɢɹ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ 
ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, ɨɰɟɧɤɚ ɤɨɪɪɟɤɬɧɨɫɬɢ ɩɪɨ-
ɝɧɨɡɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɟɝɨ ɩɨɜɟɞɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɢɧ-
ɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɢ ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ 
ɨɛɴɟɤɬɚ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɤɨɧɟɱ-
ɧɨɷɥɟɦɟɧɬɧɚɹ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɫɬɟɩɟɧɟɣ 
ɫɜɨɛɨɞɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦ ɨɛɴɟɦɨɦ ɞɚɧ-
ɧɵɯ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɫɟɬɶ ɚɤɫɟɥɟ-
ɪɨɦɟɬɪɨɜ. Ⱦɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɫɨɩɨɫɬɚɜ-
ɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɬɭɪ-
ɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɝɨ ɪɚɫɱɟ-
ɬɚ ɫɨɡɞɚɟɬɫɹ ɪɟɞɭɰɢɪɨɜɚɧɧɚɹ ɬɟɫɬɨɜɚɹ ɦɨ-
ɞɟɥɶ, ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɤɨɬɨɪɨɣ ɩɨɥɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɟɫɬɚɦ ɭɫɬɚɧɨɜɤɢ ɚɤɫɟɥɟɪɨ-
ɦɟɬɪɨɜ ɢ ɢɡɦɟɪɹɟɦɵɦ ɢɦɢ ɩɚɪɚɦɟɬɪɚɦ. 
ɋɨɡɞɚɧɢɟ ɬɚɤɨɣ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ 
ɪɟɲɢɬɶ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ. ɉɪɟɠɞɟ ɜɫɟɝɨ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɚɦɢ ɩɨ ɫɟ-
ɛɟ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɨɡɞɚɧɢɸ ɤɚɱɟɫɬɜɟɧɧɨɣ 
ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɴɟɤɬɚ ɜ ɱɚɫɬɢ ɜɵɛɨ-
ɪɚ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɫɬɨɜɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟ-
ɪɟɱɧɹ ɜɟɥɢɱɢɧ, ɩɨɞɥɟɠɚɳɢɯ ɢɡɦɟɪɟɧɢɸ. 
Кɪɨɦɟ ɬɨɝɨ, ɩɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɪɟɞɭɰɢɪɨɜɚɧ-
ɧɨɣ ɦɚɬɪɢɰɵ ɦɚɫɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɴ-
ɟɤɬɟ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɜɵ-
ɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɯ ɮɨɪɦ ɤɨɥɟɛɚɧɢɣ. ɇɚɤɨɧɟɰ, ɢɦɟɧ-
ɧɨ ɧɚɥɢɱɢɟ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɜɵ-
ɩɨɥɧɹɬɶ ɨɰɟɧɤɭ ɬɨɱɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɨ-
ɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɜ ɪɚɦɤɚɯ ɞɟɣɫɬɜɭ-
ɸɳɟɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨ-

ɝɨ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ, ɪɚɡɭɦɟɟɬɫɹ, ɬɪɟɛɭɟɬɫɹ 
ɤɨɪɪɟɤɬɧɚɹ ɪɟɞɭɤɰɢɹ ɦɚɬɪɢɰɵ ɦɚɫɫ ɢ ɦɚɬɪɢ-
ɰɵ ɠɟɫɬɤɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɦɟɸɳɢɦɢɫɹ 
ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɦɚɥɨ ɪɚɡ-
ɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɪɟɞɭɰɢɪɨɜɚɧɢɸ. ȼ 
ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɜ ɱɚɫɬ-
ɧɨɫɬɢ, ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ Д11], 
IRS (Improved Reduced System) ɦɟɬɨɞ ɪɟɞɭ-
ɰɢɪɨɜɚɧɢɹ Д15] ɢ ɦɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɞɭ-
ɰɢɪɨɜɚɧɢɹ Д16]. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɞ-
ɯɨɞɵ ɤ ɪɟɞɭɰɢɪɨɜɚɧɢɸ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɬɨɱ-
ɧɨɫɬɢ, ɩɪɨɫɬɨɬɟ ɩɪɢɦɟɧɟɧɢɹ ɢ ɨɛɴɟɦɭ ɩɨ-
ɬɪɟɛɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ȼ ɩɨɫɥɟ-
ɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɞɨɫɬɚɬɨɱɧɨ ɤɪɚɬɤɨ ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɜɵɲɟ-
ɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ ɢ ɚɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢɯ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
 
 
2. ɉɈɇəɌɂȿ Ɉ ɆȿɌɈȾȺɏ  

ɊȿȾɍɐɂɊɈȼȺɇɂə ɆȺɌɊɂɐ 
 
ȼ ɨɫɧɨɜɟ ɜɫɟɯ ɦɟɬɨɞɨɜ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɦɚɬ-
ɪɢɰ (ɬ.ɟ. ɩɪɢɜɟɞɟɧɢɹ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟ-
ɫɬɨɜɨɣ ɦɨɞɟɥɶɸ) ɥɟɠɢɬ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 
 

ATTB T ,                       (2.1) 
 

ɝɞɟ A  – ɢɫɯɨɞɧɚɹ ɦɚɬɪɢɰɚ; B  – ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɚɹ ɪɟɞɭɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ; T  – 
ɦɚɬɪɢɰɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ɪɟɞɭɰɢɪɨɜɚɧɢɹ). 
Ɉɫɧɨɜɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɪɟɞɭɰɢɪɨ-
ɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɱɢɫɥɨɦ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɜ ɢɫɯɨɞɧɨɣ ɤɨɧɟɱ-
ɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɢ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ. 
Ɍɚɤ, ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɜ ɢɫɯɨɞɧɨɣ ɤɨ-
ɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɦɢɥɥɢɨɧɨɜ ɧɟɢɡɜɟɫɬɧɵɯ, ɬɨɝɞɚ 
ɤɚɤ ɫɟɬɶ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ (ɢɥɢ ɢɧɵɯ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ) ɧɚ ɨɛɴɟɤɬɟ ɫɨɫɬɚɜɥɹɟɬ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɢɥɢ ɫɨɬɟɧ 
ɟɞɢɧɢɰ. Ɇɟɬɨɞɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɩɨɡɜɨɥɹɬɶ ɞɟɥɚɬɶ ɤɨɪɪɟɤɬɧɵɟ ɨɰɟɧɤɢ (ɧɚ ɨɫ-



Ɉ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞаɯ ɪɟɞɭɰɢɪɨваɧɢя вɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɡаɞаɱ ɪаɫɱɟɬа ɤɨɧɫɬɪɭɤɰɢɣ, ɡɞаɧɢɣ  
ɢ ɫɨɨɪɭɠɟɧɢɣ в ɪаɦɤаɯ ɦɟɬɨɞа ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨв 
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ɧɨɜɟ ɢɧɬɟɪɩɨɥɹɰɢɢ) ɨ ɞɜɢɠɟɧɢɢ ɜɫɟɣ ɤɨɧɟɱ-
ɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɝɪɚɧɢ-
ɱɟɧɧɨɝɨ ɱɢɫɥɚ ɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ ɜ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɤɢ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ. ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ 
ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɢɧɬɟɪɩɨ-
ɥɢɪɭɟɦɵɯ ɢ ɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ ɜɟɫɶɦɚ ɡɧɚ-
ɱɢɬɟɥɶɧɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɞɟɤɜɚɬɧɨɝɨ ɪɟ-
ɞɭɰɢɪɨɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɨɬɨɱɧɚɹ ɩɪɨɰɟ-
ɞɭɪɚ ɢɧɬɟɪɩɨɥɹɰɢɢ. ɉɨ ɫɭɳɟɫɬɜɭ, ɢɦɟɧɧɨ 
ɯɚɪɚɤɬɟɪ ɢ ɬɨɱɧɨɫɬɶ ɢɧɬɟɪɩɨɥɹɰɢɢ ɡɧɚɱɟɧɢɣ 
ɞɥɹ ɬɟɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ, ɤɨɬɨɪɵɟ ɧɟ ɨɬɧɨ-
ɫɹɬɫɹ ɤ ɡɧɚɱɟɧɢɹɦ, ɢɡɦɟɪɹɟɦɵɦ ɢɧɫɬɪɭɦɟɧ-
ɬɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ (ɬ.ɟ. ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɦɢ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ ɢ ɧɟ ɨɬɧɨɫɹɬɫɹ 
ɤ ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ (ɝɥɚɜ-
ɧɵɦ ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ)), ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣ-
ɲɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɬɨɱɧɨɫɬɶ 
ɦɟɬɨɞɨɜ ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɧɢɠɟ. 
 
 
3. ɆȿɌɈȾ ɊȿȾɍɐɂɊɈȼȺɇɂə  

ɉɈ ȽȺɃəɇɍ 
 
ɉɪɨɫɬɟɣɲɢɦ ɩɨɞɯɨɞɨɦ ɤ ɪɟɞɭɰɢɪɨɜɚɧɢɸ ɹɜ-
ɥɹɟɬɫɹ ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ (R.J. 
Guвan), ɩɪɟɞɥɨɠɟɧɧɵɣ ɜ 1965 ɝɨɞɭ Д11]. Ɋɚɫ-
ɫɦɨɬɪɢɦ ɪɚɡɪɟɲɚɸɳɭɸ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɡɚɞɚɱɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɨɛɴɟɤɬɚ: 
 

PUK  ,                         (3.1) 
 
ɝɞɟ U  – ɜɟɤɬɨɪ ɧɟɢɡɜɟɫɬɧɵɯ; K  – ɦɚɬɪɢɰɚ 
ɠɟɫɬɤɨɫɬɢ; P  – ɜɟɤɬɨɪ ɧɚɝɪɭɡɨɤ. 
ȼ ɦɟɬɨɞɟ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ ɩɨɥɚɝɚ-
ɟɬɫɹ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ ɢɧɬɟɪɩɨɥɹɰɢɢ ɦɨɝɭɬ 
ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɟɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ (3.1): 



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
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KK

KK
~ ,              (3.2) 

 
ɝɞɟ ɫɨɫɬɚɜɥɹɸɳɢɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɡɧɚɱɟɧɢ-
ɹɦ, ɢɡɦɟɪɹɟɦɵɦ ɫɟɬɶɸ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɛɴɟɤɬɟ, ɢɦɟɸɬ ɧɢɠɧɢɣ 

ɢɧɞɟɤɫ a , ɩɪɨɱɢɟ, ɬ.ɟ. ɪɟɞɭɰɢɪɭɟɦɵɟ ɫɨɫɬɚɜ-
ɥɹɸɳɢɟ ɢɦɟɸɬ ɢɧɞɟɤɫ o .  
ɋɥɟɞɭɟɬ ɩɨɹɫɧɢɬɶ, ɱɬɨ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɱɟɪɟɡ 

aaK
~

 ɨɛɨɡɧɚɱɚɟɬɫɹ ɢɦɟɧɧɨ ɫɨɫɬɚɜɥɹɸɳɚɹ ɢɫ-
ɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɠɟɫɬɤɨɫɬɢ, ɚ ɧɢɤɚɤ ɧɟ ɪɟɞɭ-
ɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ ɠɟɫɬɤɨɫɬɢ. 
ɉɨɥɚɝɚɹ, ɧɚɝɪɭɡɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɞɭ-
ɰɢɪɭɟɦɵɦ ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ, ɧɭɥɟɜɵɦɢ (ɬ.ɟ. 

0oP ), ɦɨɠɟɦ ɩɟɪɟɩɢɫɚɬɶ (3.2) ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
 


 


,

~
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aoaooo

PUKUK

UKUK
             (3.3) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ ɢɡ (3.3) ɛɭɞɟɦ ɢɦɟɬɶ: 
 

aoaooo UKKU 1 .                (3.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ, ɱɬɨ 
 

a
oaoo

a

o U
E

KK

U

U 





 1

,            (3.5) 

 
ɝɞɟ E  – ɟɞɢɧɢɱɧɚɹ ɦɚɬɪɢɰɚ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɩɨɪɹɞɤɚ. 
Ɋɚɜɟɧɫɬɜɨ (2.5) ɬɚɤɠɟ ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɜ 
ɜɢɞɟ 
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ɝɞɟ               
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                 (3.7) 

 
– ɦɚɬɪɢɰɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɚɬɪɢɰɵ (3.7) ɢ ɢɫɯɨɞɧɵɯ 
ɦɚɬɪɢɰɵ ɠɟɫɬɤɨɫɬɢ K  ɢ ɦɚɬɪɢɰɵ ɦɚɫɫ M  
ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɞɭ-
ɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ ɠɟɫɬɤɨɫɬɢ aaK  ɢ ɪɟɞɭ-
ɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ ɦɚɫɫ aaM : 

 

Guyan
T

Guyanaa KTTK  ;  Guyan
T

Guyanaa MTTM  .  (3.8) 
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Ɂɚɦɟɬɢɦ, ɱɬɨ ɬɚɤ ɤɚɤ ɢɧɟɪɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 
ɩɨɥɧɨɫɬɶɸ ɢɝɧɨɪɢɪɭɸɬɫɹ, ɬɨ ɦɟɬɨɞ ɪɟɞɭɰɢ-
ɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɫɬɚɬɢɱɟ-
ɫɤɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ. 
 
 
4. IRS ɆȿɌɈȾ ɊȿȾɍɐɂɊɈȼȺɇɂə  
 
IRS ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
Кɚɥɥɚɯɚɧ (J. O’CallaСan) Д15], ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɪɟɞɭɰɢ-
ɪɨɜɚɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ ɪɟɞɭɰɢɪɨ-
ɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ. Ɂɞɟɫɶ ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɩɨ-
ɫɬɪɨɟɧɢɢ ɦɚɬɪɢɰɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚ-
ɸɬɫɹ ɨɰɟɧɤɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɬɨɱɧɨɫɬɢ ɞɥɹ 
ɦɚɫɫɨɜɵɯ ɷɮɮɟɤɬɨɜ. ɉɟɪɜɵɣ ɲɚɝ ɜ IRS ɦɟɬɨ-
ɞɟ ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɞɭɰɢɪɨɜɚɧɢɟɦ ɩɨ Ƚɚɣɹɧɭ 
(ɬ.ɟ. ɧɚ ɩɟɪɜɨɦ ɲɚɝɟ ɩɪɟɧɟɛɪɟɝɚɸɬ ɞɢɧɚɦɢ-
ɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɴɟɤɬɚ). ɇɚ ɜɬɨɪɨɦ 
ɲɚɝɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɭɱɟɧɧɚɹ ɜɵɲɟ ɫɬɚɬɢ-
ɱɟɫɤɚɹ ɦɚɬɪɢɰɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɞɥɹ ɨɰɟɧɤɢ 
ɦɚɫɫɨɜɵɯ ɷɮɮɟɤɬɨɜ ɪɟɞɭɰɢɪɨɜɚɧɧɵɯ ɫɬɟɩɟ-
ɧɟɣ ɫɜɨɛɨɞɵ (ɬ.ɟ. ɞɥɹ ɭɱɟɬɚ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ). 
Ɋɚɫɫɦɨɬɪɢɦ ɫɬɚɧɞɚɪɬɧɭɸ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɢ ɮɨɪɦ ɤɨɥɟɛɚɧɢɣ 
ɨɛɴɟɤɬɚ ɜ ɪɚɦɤɚɯ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧ-
ɬɨɜ. ɂɦɟɟɦ ɨɛɨɛɳɟɧɧɭɸ ɩɪɨɛɥɟɦɭ ɫɨɛ-
ɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
  MK                         (4.1) 
 
ɢɥɢ ɬɨɠɟ ɫɚɦɨɟ ɜ ɪɚɡɜɟɪɧɭɬɨɦ ɜɢɞɟ 
 














a

o

aaao
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o

aaao

oaoo

MM

MM
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KK





~~ .  (4.2) 

ɋɥɟɞɭɟɬ ɩɨɹɫɧɢɬɶ, ɱɬɨ ɱɟɪɟɡ aaK
~

 ɢ aaM
~

 ɚɧɚ-
ɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɨɛɨ-
ɡɧɚɱɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɦɟɧɧɨ ɫɨɫɬɚɜɥɹ-
ɸɳɚɹ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɠɟɫɬɤɨɫɬɢ ɢ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɦɚɫɫ, ɚ ɧɢɤɚɤ 
ɧɟ ɪɟɞɭɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ ɠɟɫɬɤɨɫɬɢ ɢ ɧɟ 
ɪɟɞɭɰɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ ɦɚɫɫ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ. 

ɋɥɟɞɭɹ ɦɟɬɨɞɭ ɪɟɞɭɰɢɪɨɜɚɧɢɹ Ƚɚɣɹɧɚ ɢ ɢɫ-
ɩɨɥɶɡɭɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɨɬɧɨɲɟɧɢɹ (3.7), 
(3.8) ɢ (4.1), ɩɨɥɭɱɢɦ: 
 

aaaaaa MK  ~~  ,                     (4.3) 

 
ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɢɥɭ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɮɨɪɦɭɥ ɦɟɬɨɞɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ 
Ƚɚɣɹɧɭ, ɱɚɫɬɨɬɵ ɢ ɮɨɪɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟ-
ɛɚɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɛɥɟɦɚɦ (4.1) ɢ 
(4.3) ɧɟ ɛɭɞɭɬ ɨɞɢɧɚɤɨɜɵɦɢ. ɋɬɟɩɟɧɶ ɪɚɡɥɢ-
ɱɢɹ ɞɜɭɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ ɡɚɜɢɫɢɬ 
ɨɬ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɢ. 
ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦ ɤɨɥɟɛɚ-
ɧɢɣ ɢɫɯɨɞɧɨɣ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 
ɩɨ ɮɨɪɦɭɥɟ (ɫɦ. ɫɨɨɬɧɨɲɟɧɢɹ (4.3), (3.6) ɢ 
(3.7)): 
 

aGuyanT  ~~  .                       (4.4) 

 
Ɉɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ IRS ɦɟɬɨɞɚ ɪɟɞɭɰɢ-
ɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɜɟɞɟɧɢɟ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ 
ɱɥɟɧɚ ɩɪɢ ɪɟɲɟɧɢɢ ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɛɥɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɚɧɚɥɨɝɢɱɧɨɝɨ ɬɨɦɭ, 
ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɬɨɞɟ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ 
Ƚɚɣɹɧɭ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɨɛɴɟɤɬɚ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɱɥɟɧ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 
ɜɥɢɹɧɢɟ «ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ», ɦɨɠɟɬ ɛɵɬɶ ɩɨ-
ɫɬɪɨɟɧ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɨɬɧɨɲɟ-
ɧɢɣ (3.2), (4.3) ɢ (4.4): 
 

 ~~~
MPK  ,                  (4.5) 

 
ɂɫɩɨɥɶɡɭɹ ɜɵɤɥɚɞɤɢ, ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɢɜɟɞɟɧ-
ɧɵɦ ɪɚɧɟɟ ɩɪɢ ɨɩɢɫɚɧɢɢ ɦɟɬɨɞɚ ɪɟɞɭɰɢɪɨɜɚ-
ɧɢɹ ɩɨ Ƚɚɣɹɧɭ, ɢɦɟɟɦ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟ-
ɧɢɟ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ 
ɱɥɟɧɚ: 

 

aGuyanMTK  ~~ 1*  ,                 (4.6) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɬɨɱɧɟɧɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 



Ɉ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞаɯ ɪɟɞɭɰɢɪɨваɧɢя вɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɡаɞаɱ ɪаɫɱɟɬа ɤɨɧɫɬɪɭɤɰɢɣ, ɡɞаɧɢɣ  
ɢ ɫɨɨɪɭɠɟɧɢɣ в ɪаɦɤаɯ ɦɟɬɨɞа ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨв 

Volume 13, Issue 3, 2017 23 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

aGuyanaGuyan MTKT  ~~~ 1 .        (4.7) 

 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɭɪɚɜɧɟɧɢɟ (4.3) ɦɨɠɟɬ ɛɵɬɶ 
ɩɟɪɟɩɢɫɚɧɨ ɜ ɜɢɞɟ: 
 

aaaaaa KM  ~~1  .                  (4.8) 

 
ɋ ɭɱɟɬɨɦ (4.8) ɦɨɠɟɦ ɩɟɪɟɩɢɫɚɬɶ (4.7): 
 

aaaaaGuyanaGuyan KMMTKT  ~~ 11  .  (4.9) 

 
ɉɨɫɥɟ ɩɟɪɟɨɛɨɡɧɚɱɟɧɢɣ ɢ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɣ ɛɭɞɟɦ ɢɦɟɬɶ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɪɢɰɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɜ 
IRS ɦɟɬɨɞɟ: 
 




 
E

GG
T IRSGuyan

IRS ,           (4.10) 

ɝɞɟ E  – ɟɞɢɧɢɱɧɚɹ ɦɚɬɪɢɰɚ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɩɨɪɹɞɤɚ; 
 

oaooGuyan KKG 1 ;  

  aaaaaGuyanoaooIRS KMGMMKG ~)( 1
00

1   .  (4.11) 

 
Ɇɚɬɪɢɰɚ ɠɟɫɬɤɨɫɬɢ ɢ ɦɚɬɪɢɰɚ ɦɚɫɫ ɪɟɞɭɰɢ-
ɪɭɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɫɬɨɜɨɣ ɦɨɞɟɥɶɸ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɪɢɰɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ 
(4.10) ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 

IRS
T

IRSaa KTTK  ;   IRS
T

IRSaa MTTM  .  (4.12) 

 
 
 
 
5. ɆȿɌɈȾ ȾɂɇȺɆɂɑȿɋɄɈȽɈ  

ɊȿȾɍɐɂɊɈȼȺɇɂə  
 
ȿɳɟ ɨɞɧɢɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɦɟɬɨɞɚ 
ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵ-
ɜɚɟɦɵɣ ɦɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɞɭɰɢɪɨɜɚ-
ɧɢɹ. ɂɫɯɨɞɧɨɣ ɩɨɫɬɚɧɨɜɤɨɣ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɹɜɥɹɟɬɫɹ ɨɛɨɛɳɟɧɧɚɹ ɩɪɨɛɥɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɜɢɞɚ 
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ɍɪɚɜɧɟɧɢɟ (5.1) ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɨ ɧɚ ɨɫɧɨ-
ɜɚɧɢɢ ɩɨɞɯɨɞɚ, ɚɧɚɥɨɝɢɱɧɨɝɨ ɦɟɬɨɞɭ ɪɟɞɭɰɢ-
ɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ, ɩɪɢ ɷɬɨɦ ɫɬɪɨɢɬɫɹ ɦɚɬ-
ɪɢɰɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɫɨɨɬ-
ɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɪɟɞɭɰɢɪɭɟɦɵɦɢ ɢ ɧɟɪɟɞɭɰɢ-
ɪɭɟɦɵɦɢ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ. ȼɦɟɫɬɟ ɫ ɬɟɦ, 
ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɚɤɚɹ ɦɚɬɪɢɰɚ ɹɜɥɹɟɬɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɞɥɹ ɤɚɠɞɨɣ ɫɨɛɫɬɜɟɧɧɨɣ 
ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ. 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɩɨɞɯɨɞ, ɩɪɟɞɥɨɠɟɧɧɵɣ M. 
Paz [16], ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ (5.1) 
ɧɟɤɨɬɨɪɨɣ ɡɚɞɚɧɧɨɣ (ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ) ɜɟɥɢ-
ɱɢɧɵ   ɜɦɟɫɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɛɫɬɜɟɧ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɇɚɬɪɢɰɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɜ ɬɚ-
ɤɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɫɮɨɪɦɢɪɨɜɚɧɚ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɪɟɲɟɧɢɹ ɩɟɪɜɨɝɨ (ɢɡ ɞɜɭɯ) ɦɚɬ-
ɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫɢɫɬɟɦɵ (5.1), ɬ.ɟ. 
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                      (5.2) 
 
 
6. ɋɈɉɈɋɌȺȼɅȿɇɂȿ ɆȿɌɈȾɈȼ  

ɊȿȾɍɐɂɊɈȼȺɇɂə  
 
Ɋɚɡɭɦɟɟɬɫɹ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɦɟɬɨɞ ɪɟɞɭɰɢɪɨ-
ɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ, IRS (Improved Reduced Sys-
tem) ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɞ ɞɢɧɚɦɢ-
ɱɟɫɤɨɝɨ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɢɦɟɸɬ ɤɚɤ ɫɢɥɶɧɵɟ, 
ɬɚɤ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ. Ⱦɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛ-
ɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɜ Д7,8]. ɇɢɠɟ ɞɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɚɹ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɚɠɞɨɝɨ ɢɡ ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ. 
Мɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢя ɩɨ Ƚɚɣяɧɭ. Ɉɫɧɨɜɧɵɦ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ (ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɴ-
ɟɦɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ) ɢ ɩɪɨɫɬɨɬɚ ɚɥ-
ɝɨɪɢɬɦɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 
ɜɯɨɞɢɬ ɜ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɫɬɚɧɞɚɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɦɧɨɝɢɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɢ-
ɡɢɪɨɜɚɧɧɵɯ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɵɯ ɩɪɨɝɪɚɦɦ-



Ⱥ.М. Ȼɟɥɨɫɬɨɰɤɢɣ, ɉ.Ⱥ. Ⱥɤɢɦɨв, Д.С. Дɦɢɬɪɢɟв 
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ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɬɢɩɚ. Ɇɟ-
ɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɫɶɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ 
ɜɪɟɦɹ, ɢ ɩɨɥɭɱɢɥ ɡɚɫɥɭɠɟɧɧɨɟ ɩɪɢɡɧɚɧɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. ȼ ɰɟɥɨɦ, 
ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɦ ɞɥɹ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɨɞɧɚɤɨ, ɪɚ-
ɡɭɦɟɟɬɫɹ, ɩɪɢ ɭɫɥɨɜɢɢ ɤɨɪɪɟɤɬɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɫɟɬɢ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ.  
Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨɬ 
ɮɚɤɬ, ɱɬɨ ɨɧ ɧɟ ɭɱɢɬɵɜɚɟɬ ɹɜɧɵɟ ɦɚɫɫɨɜɵɟ 
ɷɮɮɟɤɬɵ ɪɟɞɭɰɢɪɭɟɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. 
Эɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɫɧɢɠɟɧɢɟ ɬɨɱ-
ɧɨɫɬɢ ɜ ɫɢɬɭɚɰɢɹɯ ɤɨɝɞɚ ɱɢɫɥɨ ɪɟɞɭɰɢɪɭɟ-
ɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɡɧɚɱɢɬɟɥɶɧɨ, ɥɢɛɨ 
ɤɨɝɞɚ ɫɟɬɶ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɧɟɭɞɚɱɧɨ ɪɚɫɩɨ-
ɥɨɠɟɧɚ, ɥɢɛɨ ɜɨɨɛɳɟ ɧɟɩɪɟɞɫɬɚɜɢɬɟɥɶɧɚ. 
Ɇɟɬɨɞ ɧɟɩɪɢɝɨɞɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 
ɪɚɫɫɦɨɬɪɟɧɢɢ ɫɢɫɬɟɦ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɦ ɨɬɧɨɲɟɧɢɹ ɦɚɫɫɵ ɤ ɠɟɫɬɤɨɫɬɢ. 
ȼ ɰɟɥɨɦ, ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɬɨɱɧɵɦ ɬɨɥɶɤɨ ɜ 
ɫɥɭɱɚɟ ɫɬɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ɉɛɨɛɳɟɧɢɟ ɟɝɨ ɧɚ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɡɚɞɚɱɢ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɸ ɛɨɥɶɲɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɩɨɥɧɨɝɨ ɩɪɟɧɟɛɪɟɠɟɧɢɹ ɢɧɟɪɰɢɨɧɧɵɦɢ ɫɢ-
ɥɚɦɢ ɜɨ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɫɬɟɩɟɧɹɯ ɫɜɨɛɨɞɵ. 
Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɢɠɧɢɯ ɬɨɧɨɜ 
ɤɨɥɟɛɚɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɚɤ ɤɚɤ ɬɨɥɶɤɨ ɞɥɹ 
ɧɢɯ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɦɟɠɞɭ 
ɝɥɚɜɧɵɦɢ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɦɢ ɫɬɟɩɟɧɹɦɢ 
ɫɜɨɛɨɞɵ, ɜɵɪɚɠɟɧɧɚɹ ɫ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɣ 
ɫɬɚɬɢɤɢ, ɛɥɢɡɤɚ ɤ ɢɫɬɢɧɧɨɣ Д1]. 
IRS ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢя. Ɇɟɬɨɞ ɧɟɫɥɨɠɟɧ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɫɬɚɜɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɢ ɫɩɟɰɢ-
ɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɵɯ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɬɢɩɚ 
[4,5]. ȼ ɰɟɥɨɦ, ɦɟɬɨɞ ɬɨɱɧɟɟ, ɱɟɦ ɦɟɬɨɞ ɪɟ-
ɞɭɰɢɪɨɜɚɧɢɹ ɩɨ Ƚɚɣɹɧɭ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ ɩɨ-
ɩɪɚɜɤɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ, ɭɱɢɬɵɜɚɸɳɟɣ ɦɚɫ-
ɫɨɜɵɟ ɷɮɮɟɤɬɵ ɪɟɞɭɰɢɪɭɟɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨ-
ɛɨɞɵ. 
Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɦɟɬɨɞ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɧɟ-
ɬɨɱɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɮɨɪɦɵ 
ɤɨɥɟɛɚɧɢɣ ɪɟɞɭɰɢɪɭɟɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 
(ɡɚɤɪɟɩɥɟɧɧɵɟ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɧɚɛɨɪɚ ɧɟ-
ɪɟɞɭɰɢɪɭɟɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ) ɫɛɥɢɠɚ-

ɸɬɫɹ ɫ ɱɚɫɬɨɬɧɵɦ ɞɢɚɩɚɡɨɧɨɦ ɧɚɛɨɪɚ ɧɟ-
ɪɟɞɭɰɢɪɭɟɦɵɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ Д9]. Кɪɨɦɟ 
ɬɨɝɨ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ 
ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 
ɪɟɫɭɪɫɵ. Ɇɟɬɨɞ ɜɫɟ ɟɳɟ ɧɟ ɫɬɨɥɶ ɲɢɪɨɤɨ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɦɟɬɨɞ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɩɨ 
Ƚɚɣɹɧɭ, ɚ ɟɫɥɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɬɨ ɫ ɨɩɪɟɞɟ-
ɥɟɧɧɨɣ ɧɚɫɬɨɪɨɠɟɧɧɨɫɬɶɸ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɪɚ-
ɡɭɦɟɟɬɫɹ ɢɦɟɟɬɫɹ ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɨɩɵɬ 
ɚɩɪɨɛɚɰɢɢ ɦɟɬɨɞɚ Д21]. 
Мɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɞɭɰɢɪɨɜɚɧɢя. Ɉɫ-
ɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɹɜ-
ɧɵɣ ɭɱɟɬ ɦɚɫɫɨɜɵɯ ɷɮɮɟɤɬɨɜ. Ⱦɚɠɟ ɧɟɫɦɨɬ-
ɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɢɫɫɥɟɞɨɜɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ 
ɡɚɞɚɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɷɮ-
ɮɟɤɬɢɜɧɨɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ», ɫɥɟɞɭɟɬ 
ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ, ɩɨ ɫɭɬɢ, ɥɸɛɨɟ ɬɚɤɨɟ 
ɫɤɨɥɶ-ɥɢɛɨ ɨɛɨɫɧɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɨɹɬɧɨ 
ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɩɪɨɰɟɫɫɭ 
ɧɟɠɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɪɟɞɭɰɢɪɨɜɚ-
ɧɢɹ ɩɨ Ƚɚɣɹɧɭ (ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɩɨɥɚɝɚɟɬ-
ɫɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɟɥɢɱɢɧɚ ɫɨɛɫɬɜɟɧ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɭɥɟɜɚɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɚɫ-
ɫɨɜɵɟ ɷɮɮɟɤɬɵ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɩɨɫɬɪɨ-
ɟɧɢɢ ɦɚɬɪɢɰɵ ɪɟɞɭɰɢɪɨɜɚɧɢɹ). 
ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ ɚɧɚɥɨɝɢɱɧɵ ɧɟɞɨɫɬɚɬɤɚɦ 
IRS ɦɟɬɨɞɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɟɬɨɞɚ ɫɨɩɪɹɠɟɧɨ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɛɴɟɦɨɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɢ ɬɪɟɛɭɟɬ ɧɟɦɚɥɵɯ 
ɭɫɢɥɢɣ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɜ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɢ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɩɪɨɝɪɚɦɦ. Кɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, 
ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɡɚɞɚɬɶ ɜɟɥɢɱɢɧɭ «ɷɮ-
ɮɟɤɬɢɜɧɨɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ», ɩɪɢɱɟɦ 
ɧɚɢɥɭɱɲɟɟ ɪɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɜ ɨɛɳɟɦ 
ɫɥɭɱɚɟ ɜɟɫɶɦɚ ɧɟɨɱɟɜɢɞɧɨ. Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɬɨɱɧɨɫɬɢ ɦɟɬɨɞɚ ɛɥɢɡɤɢ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɨɝɪɚɧɢɱɟɧɢɹɦ ɞɥɹ IRS ɦɟɬɨɞɚ ɪɟɞɭɰɢɪɨɜɚ-
ɧɢɹ. Ɇɟɬɨɞ ɬɚɤɠɟ ɜɫɟ ɟɳɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɲɢ-
ɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟ-
ɧɢɹɯ ɢ ɬɪɟɛɭɟɬ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɩɪɢ ɩɪɢ-
ɦɟɧɟɧɢɢ. 
 
 
 
 



Ɉ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞаɯ ɪɟɞɭɰɢɪɨваɧɢя вɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɡаɞаɱ ɪаɫɱɟɬа ɤɨɧɫɬɪɭɤɰɢɣ, ɡɞаɧɢɣ  
ɢ ɫɨɨɪɭɠɟɧɢɣ в ɪаɦɤаɯ ɦɟɬɨɞа ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨв 
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7. ɋɈɉɈɋɌȺȼɅȿɇɂȿ ɆȿɌɈȾɈȼ  
ɊȿȾɍɐɂɊɈȼȺɇɂə  

 
Ɇɚɬɪɢɰɚ ɪɟɞɭɰɢɪɨɜɚɧɢɹ (ɞɚɥɟɟ ɨɛɨɛɳɟɧɧɨ 
ɨɛɨɡɧɚɱɚɟɦɚɹ T ), ɩɨɫɬɪɨɟɧɧɚɹ ɜ ɤɚɠɞɨɦ ɢɡ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɦɟɬɨɞɨɜ, ɦɨɠɟɬ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɞɥɹ ɢɧɬɟɪɩɨɥɹɰɢɢ («ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɹ») ɬɟɫɬɨɜɵɯ ɮɨɪɦ ɤɨɥɟɛɚɧɢɣ ɨɬ ɦɟɫɬ ɭɫɬɚ-
ɧɨɜɤɢ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɩɨ ɜɫɟɦ ɫɬɟɩɟɧɹɦ ɫɜɨ-
ɛɨɞɵ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ: 
 

aT  .                        (7.1) 

 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɨɱɟɧɶ ɱɚɫɬɨ ɜɨɡ-
ɧɢɤɚɟɬ ɜɨɩɪɨɫ, ɱɬɨ ɥɭɱɲɟ: ɪɟɞɭɰɢɪɨɜɚɬɶ 
ɦɚɬɪɢɰɭ ɦɚɫɫ ɢ ɦɚɬɪɢɰɭ ɠɟɫɬɤɨɫɬɢ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫɨ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ ɬɟɫɬɨɜɨɣ ɦɨ-
ɞɟɥɢ ɢɥɢ ɠɟ ɢɧɬɟɪɩɨɥɢɪɨɜɚɬɶ ɮɨɪɦɵ ɤɨɥɟ-
ɛɚɧɢɣ ɩɨ ɜɫɟɦ ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ ɤɨɧɟɱɧɨ-
ɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ. ȿɫɥɢ ɦɚɬɪɢɰɚ ɪɟɞɭɰɢɪɨ-
ɜɚɧɢɹ ɪɚɡ ɡɚ ɪɚɡɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɞɭɰɢ-
ɪɨɜɚɧɢɹ ɢ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɱɢɫɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɭɞɭɬ ɢɞɟɧɬɢɱɧɵɦɢ. 
ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ ɨɛɵɱɧɨ ɛɨɥɟɟ 
ɭɞɨɛɧɨ ɩɪɨɜɨɞɢɬɶ ɪɟɞɭɤɰɢɸ ɦɚɬɪɢɰɵ ɦɚɫɫ ɢ 
ɦɚɬɪɢɰɵ ɠɟɫɬɤɨɫɬɢ ɞɨ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟ-
ɧɢɣ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 
ɚɞɟɤɜɚɬɧɨɫɬɶ ɫɟɬɢ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ (ɜ ɱɚɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ), ɚ ɫ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɯɪɚɧɢɦɨɣ ɧɚ ɤɨɦɩɶ-
ɸɬɟɪɟ ɢɫɫɥɟɞɨɜɚɬɟɥɹ ɢɧɮɨɪɦɚɰɢɢ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɦɟ-
ɬɨɞɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɜ ɪɹɞɟ 
ɫɥɭɱɚɟɜ ɨɤɚɡɵɜɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɷɮɮɟɤ-
ɬɢɜɧɵɦ ɞɥɹ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɮɨɪɦ. ȼɟɪɯ-
ɧɹɹ ɩɨɥɨɜɢɧɚ ɮɨɪɦɭɥ (5.1) ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟ-
ɩɢɫɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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i
o MKMK    . (7.2) 

 
ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ (ɹɜɧɨɟ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧ-
ɧɵɯ ɢɦɟɸɳɢɯɫɹ ɢɡɦɟɪɟɧɢɣ (ɱɚɫɬɨɬ ɢ ɮɨɪɦ 
ɤɨɥɟɛɚɧɢɣ), ɚ ɬɚɤɠɟ ɦɚɬɪɢɰɵ ɦɚɫɫ ɢ ɦɚɬɪɢɰɵ 
ɠɟɫɬɤɨɫɬɢ ɞɥɹ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟɥɢ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱɲɭɸ ɨɰɟɧɤɭ ɩɪɢ ɢɧ-

ɬɟɪɩɨɥɢɪɨɜɚɧɢɢ ɬɟɫɬɨɜɵɯ ɮɨɪɦ ɤɨɥɟɛɚɧɢɣ ɩɨ 
ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɨɣ ɦɨɞɟ-
ɥɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɦɨɠɟɬ ɛɵɬɶ ɫɨɩɪɹɠɟɧ ɫɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɛɴɟɦɨɦ ɜɵɱɢɫɥɟɧɢɣ ɜɜɢɞɭ 
ɬɨɝɨ, ɱɬɨ ɜɵɪɚɠɟɧɢɟ (6.2) ɞɨɥɠɧɨ ɛɵɬɶ ɜɵ-
ɱɢɫɥɟɧɨ ɞɥɹ ɤɚɠɞɨɣ ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ. ȼɦɟ-
ɫɬɟ ɫ ɬɟɦ, ɞɥɹ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟ-
ɧɢɣ ɩɪɢ ɧɚɥɢɱɢɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɬɚɤɚɹ ɩɪɨɛɥɟɦɚ ɭɠɟ ɧɟ 
ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɨɣ. Ɇɟɬɨɞ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɞɥɹ ɰɟɥɨɝɨ ɪɹɞɚ ɡɚɞɚɱ ɩɨɡɜɨ-
ɥɢɥ ɩɨɥɭɱɢɬɶ ɜɟɫɶɦɚ ɤɚɱɟɫɬɜɟɧɧɭɸ ɤɚɪɬɢɧɭ 
ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ Д3,6]. 
 
 
8. Ɉ ɋȿɃɋɆɂɑȿɋɄɈɆ ɊȺɋɑȿɌȿ 
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ɆȿɌɈȾȺ ɉɈȾɄɈɇɋɌɊɍɄɐɂɃ  

 
8.1. ȼɜɟɞɟɧɢɟ. 
Кɚɤ ɢɡɜɟɫɬɧɨ, ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɬɥɢ-
ɱɚɟɬ ɰɟɥɵɣ ɪɹɞ ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɥɨɠɧɨɫɬɶ ɜɨɡ-
ɜɟɞɟɧɢɹ, ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ, ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɵɣ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɢ ɬ.ɞ. ȼ ɫɥɭɱɚɟ ɪɚɡɪɭ-
ɲɟɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɹɦɵɟ 
ɢ ɧɟɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟ-
ɜɵɲɚɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɧɚɡɟɦ-
ɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Д2,12,13,22]. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 
ɫ ɭɱɟɬɨɦ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɢɫ-
ɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɪɚɫɱɟɬɧɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɧɵɯ ɨɛɴɟɤɬɨɜ.  
ɉɨ ɫɭɳɟɫɬɜɭ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ 
ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɨɞɯɨɞɚ ɤ ɪɚɫɱɟɬɧɨɦɭ ɨɛɨɫɧɨ-
ɜɚɧɢɸ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɟɪɜɵɣ ɩɨɞ-
ɯɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɫɜɹɡɚɧɧɨɣ ɫɢɫɬɟɦɵ «ɫɨɨɪɭɠɟɧɢɟ – ɝɪɭɧɬɨ-
ɜɵɣ ɦɚɫɫɢɜ», ɜɵɩɨɥɧɹɟɦɵɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ 
ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɆКЭ) 
ɢɥɢ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ (ɆКɊ). 
ȼɚɠɧɵɦɢ ɷɬɚɩɚɦɢ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɝɪɚɧɢɰ, ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣ-
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ɫɬɜɚ ɝɪɭɧɬɨɜ ɢ ɪɹɞ ɞɪɭɝɢɯ ɜɨɩɪɨɫɨɜ, ɨɝɪɚɧɢ-
ɱɢɜɚɸɳɢɯ ɜ ɫɢɥɭ ɫɥɨɠɧɨɫɬɢ ɲɢɪɨɤɨɟ ɩɪɢ-
ɦɟɧɟɧɢɟ ɩɨɞɨɛɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ 
ɩɪɚɤɬɢɤɟ. ȼɬɨɪɨɣ ɩɨɞɯɨɞ – ɷɬɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɩɫɟɜɞɨɫɬɚɬɢɱɟɫɤɢɯ (ɤɜɚ-
ɡɢɫɬɚɬɢɱɟɫɤɢɯ) ɦɟɬɨɞɨɜ Д17-20], ɨɬɥɢɱɚɸ-
ɳɢɯɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ ɢ ɩɪɟɞɫɬɚɜ-
ɥɹɸɳɢɯ ɫɨɛɨɣ, ɩɨ ɫɭɬɢ, ɫɬɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
ɫɨɫɬɨɹɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɭɫɥɨɜɢ-
ɹɯ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ (ɬɚɤɨɣ ɩɨɞɯɨɞ 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢ-
ɤɟ ɢ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɪɹɞɚ ɫɬɪɚɧ). 
Ɋɚɫɫɦɨɬɪɢɦ ɞɚɥɟɟ ɩɪɟɞɥɨɠɟɧɧɵɣ ɜ [12] ɢ 
ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɫɬɚ-
ɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɫɧɨ-
ɜɚɧɧɵɣ ɧɚ ɬɟɨɪɢɢ ɦɟɬɨɞɚ ɩɨɞɤɨɧɫɬɪɭɤɰɢɣ, 
ɪɟɚɥɢɡɭɸɳɢɣ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɷɬɚɩɟ ɡɧɚɱɢ-
ɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪɚɡɦɟɪ-
ɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɡɚɞɚɱɢ. 
 
8.2. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɦɟɬɨɞɚ. 
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɜɹɡɚɧɧɚɹ ɫɢɫɬɟɦɚ «ɫɨɨɪɭɠɟ-
ɧɢɟ – ɝɪɭɧɬɨɜɵɣ ɦɚɫɫɢɜ» ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟ-
ɥɟɧɚ ɧɚ ɬɪɢ ɩɨɞɤɨɧɫɬɪɭɤɰɢɢ: ɩɨɞɡɟɦɧɨɟ ɫɨ-
ɨɪɭɠɟɧɢɟ, ɛɥɢɠɧɹɹ ɡɨɧɚ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ 
ɢ ɞɚɥɶɧɹɹ ɡɨɧɚ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ (ɪɢɫ. 8.1) 
[12]. 
ɋ ɭɱɟɬɨɦ ɯɚɪɚɤɬɟɪɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɫɢɫɬɟɦɵ 
«ɫɨɨɪɭɠɟɧɢɟ – ɝɪɭɧɬɨɜɵɣ ɦɚɫɫɢɜ», ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 1.1, ɦɨɠɟɦ ɡɚɩɢɫɚɬɶ ɫɥɟ-
ɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɭɪɚɜɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ: 
 

































 g

b
g
bbb

n

s

bb
g
bbbn

nbnnns

snss

uSu

u

u

SSS

SSS

SS

0

0

,  (8.1) 

 
ɝɞɟ S  ɢ u  ɨɡɧɚɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɬɪɢɰɭ 
ɠɟɫɬɤɨɫɬɢ ɢ ɜɟɤɬɨɪ ɩɟɪɟɦɟɳɟɧɢɣ; ɧɢɠɧɢɟ 
ɢɧɞɟɤɫɵ bns  , ,  ɨɛɨɡɧɚɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɨɞɡɟɦɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɛɥɢɠɧɸɸ ɡɨɧɭ ɝɪɭɧ-
ɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɢ ɞɚɥɶɧɸɸ ɡɨɧɭ ɝɪɭɧɬɨɜɨɝɨ 
ɦɚɫɫɢɜɚ; ɜɟɪɯɧɢɣ ɢɧɞɟɤɫ g  ɨɛɨɡɧɚɱɚɟɬ ɢɡ-
ɜɥɟɱɟɧɧɵɣ ɝɪɭɧɬ. 

ɉɨɥɚɝɚɹ, ɱɬɨ ɢɡɜɥɟɱɟɧɧɵɣ ɝɪɭɧɬ – ɷɬɨ ɤɨɧ-
ɫɬɪɭɤɰɢɹ, ɛɭɞɟɦ ɢɦɟɬɶ ɫɥɟɞɭɸɳɟɟ ɭɪɚɜɧɟ-
ɧɢɟ: 
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ɝɞɟ ɜɟɪɯɧɢɟ ɢɧɞɟɤɫɵ fe  ,  ɨɛɨɡɧɚɱɚɸɬ ɢɡɜɥɟ-
ɱɟɧɧɵɣ ɝɪɭɧɬ ɢ ɫɜɨɛɨɞɧɨɟ ɩɨɥɟ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ 
ɋ ɭɱɟɬɨɦ (8.2) ɦɨɠɟɦ ɩɟɪɟɩɢɫɚɬɶ (8.1) ɜ ɫɥɟ-
ɞɭɸɳɟɦ ɜɢɞɟ: 
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 (8.3) 
 
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ ɠɟɫɬɤɨɫɬɢ ɦɨɠɟɬ 
ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

MCiKS 2  ,             (8.4) 
 

ɝɞɟ CMK  , ,  ɨɛɨɡɧɚɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɦɚɬɪɢɰɭ ɠɟɫɬɤɨɫɬɢ, ɦɚɬɪɢɰɭ ɦɚɫɫ ɢ ɦɚɬɪɢɰɭ 
ɞɟɦɩɮɢɪɨɜɚɧɢɹ;   – ɨɫɧɨɜɧɚɹ ɭɝɥɨɜɚɹ (ɤɪɭ-
ɝɨɜɚɹ) ɱɚɫɬɨɬɚ. 
ȼ ɰɟɥɹɯ ɭɩɪɨɳɟɧɢɹ ɦɨɠɟɦ ɩɟɪɟɩɢɫɚɬɶ ɞɢɧɚ-
ɦɢɱɟɫɤɭɸ ɦɚɬɪɢɰɭ ɠɟɫɬɤɨɫɬɢ ɝɪɭɧɬɨɜɨɝɨ 
ɦɚɫɫɢɜɚ ɜ (8.4) ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ Д18,19]: 
 

g
bb

g
bb

g
bb CiKS  .                 (8.5) 

 
Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬ-
ɤɥɢɤɚ ɫɥɨɟɜ ɝɪɭɧɬɚ ɜ ɰɟɥɹɯ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣ-
ɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
ɜɜɨɞɹɬɫɹ ɮɨɪɦɭɥɢɪɭɟɦɵɟ ɧɢɠɟ ɞɨɩɭɳɟɧɢɹ. 
ɉɟɪɜɨɟ ɞɨɩɭɳɟɧɢɟ: ɭɫɤɨɪɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 
ɢ ɛɥɢɡɤɨɣ ɡɨɧɵ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɬɚɤɢɟ 
ɠɟ, ɤɚɤ ɢ ɭ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɜ ɬɨɦ ɠɟ ɦɟɫɬɟ. 
ȼɬɨɪɨɟ ɞɨɩɭɳɟɧɢɟ: ɫɤɨɪɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɛɥɢɡɤɨɣ ɡɨɧɵ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɬɚɤɢɟ ɠɟ, 
ɤɚɤ ɢ ɭ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɜ ɬɨɦ ɠɟ ɦɟɫɬɟ. 
 



Ɉ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞаɯ ɪɟɞɭɰɢɪɨваɧɢя вɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɡаɞаɱ ɪаɫɱɟɬа ɤɨɧɫɬɪɭɤɰɢɣ, ɡɞаɧɢɣ  
ɢ ɫɨɨɪɭɠɟɧɢɣ в ɪаɦɤаɯ ɦɟɬɨɞа ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨв 
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Рɢɫɭɧɨɤ 8.1. ȼɵɞɟɥɟɧɢɟ ɩɨɞɤɨɧɫɬɪɭɤɰɢɣ ɜ ɫɢɫɬɟɦɟ «ɫɨɨɪɭɠɟɧɢɟ – ɝɪɭɧɬɨɜɵɣ ɦɚɫɫɢɜ». 

 
Ɉɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨ-
ɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫ ɧɚɢɛɨɥɶɲɢɦɢ 
ɜɧɭɬɪɟɧɧɢɦɢ ɭɫɢɥɢɹɦɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨ-
ɦɟɧɬ ɜɪɟɦɟɧɢ ɜ ɪɚɦɤɚɯ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫ-
ɱɟɬɚ ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɡɚɦɟɧɹɟɬɫɹ ɫɬɚ-
ɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ, ɩɪɢɱɟɦ ɩɚɪɚɦɟɬɪɵ ɷɬɨɝɨ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟ-
ɬɨɞɚ ɞɟɮɨɪɦɚɰɢɣ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɨɛɚ ɜɜɟɞɟɧɧɵɯ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɪɢ-
ɡɜɚɧɵ ɭɩɪɨɫɬɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɚɧɚɥɢɡɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɫɜɨɛɨɞɧɨɝɨ 
ɩɨɥɹ ɞɥɹ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ ɫɟɣ-
ɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɫɟɣɫɦɢɱɟɫɤɢɣ ɨɬɤɥɢɤ ɩɨɞ-
ɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧ ɧɚ 
ɨɫɧɨɜɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɫɜɨɛɨɞɧɨɝɨ 
ɩɨɥɹ. 
ɉɨɞɫɬɚɜɥɹɹ (8.4) ɢ (8.5) ɜ (8.3), ɫ ɭɱɟɬɨɦ ɞɨ-
ɩɭɳɟɧɢɣ, ɩɨɥɭɱɢɦ (ɩɨɹɫɧɢɦ, ɱɬɨ ɥɟɜɚɹ ɱɚɫɬɶ 
ɭɪɚɜɧɟɧɢɹ (8.6) ɨɬɪɚɠɚɟɬ ɪɟɚɤɰɢɸ ɫɜɹɡɚɧɧɨɣ 
ɫɢɫɬɟɦɵ «ɫɨɨɪɭɠɟɧɢɟ – ɝɪɭɧɬɨɜɨɟ ɨɫɧɨɜɚ-
ɧɢɟ», ɩɟɪɜɨɟ ɢ ɜɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ ɩɪɚɜɨɣ ɱɚ-
ɫɬɢ, ɢɦɟɸɳɢɟ ɨɞɢɧɚɤɨɜɵɟ ɡɧɚɤɢ ɨɬɪɚɠɚɸɬ 
ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɜ ɩɨɞɡɟɦɧɨɦ ɫɨɨɪɭɠɟɧɢɢ 
ɢ ɛɥɢɠɧɟɣ ɡɨɧɟ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ (ɫɢɥɵ 
ɢɧɟɪɰɢɢ, ɞɟɦɩɮɢɪɭɸɳɢɟ ɫɢɥɵ), ɬɪɟɬɢɣ ɱɥɟɧ 
ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɧɢɱɧɵɦ 
ɭɫɥɨɜɢɹɦ): 
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   (8.6) 

 
8.3. Ɋɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɚ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɨɪɦɭɥɵ (8.6) ɦɨɠɟɦ ɩɨɫɬɪɨ-
ɢɬɶ ɪɚɫɱɟɬɧɭɸ ɦɨɞɟɥɶ ɨɛɨɛɳɟɧɧɨɝɨ ɫɬɚɬɢɱɟ-
ɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɫɯɟɦɚ-
ɬɢɱɧɨ ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫ. 8.2. 
Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɭɤɚ-
ɡɚɧɧɚɹ ɦɨɞɟɥɶ ɜɤɥɸɱɚɟɬ ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 
ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɜ ɫɨɨɪɭɠɟɧɢɢ ɢ ɝɪɭɧɬɨ-
ɜɨɦ ɦɚɫɫɢɜɟ ɢ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ (ɝɪɚɧɢɱ-
ɧɵɟ ɫɜɹɡɢ ɢ ɝɪɚɧɢɱɧɵɟ ɧɚɝɪɭɡɤɢ). 
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Рɢɫɭɧɨɤ 8.2. Оɛɨɛщɟɧɧɚя ɪɚɫɱɟɬɧɚя ɦɨɞɟɥɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ (8.6) ɜɧɭɬɪɟɧ-
ɧɢɟ ɭɫɢɥɢɹ ɜ ɫɨɨɪɭɠɟɧɢɢ ɢ ɝɪɭɧɬɨɜɨɦ ɦɚɫɫɟ 
ɜɤɥɸɱɚɸɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫɢɥɵ ɢɧɟɪɰɢɢ ɢ 
ɞɟɦɩɮɢɪɭɸɳɢɟ ɫɢɥɵ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 
ɦɟɬɨɞ ɭɫɤɨɪɟɧɢɣ ɨɬɤɥɢɤɚ Д14,17], ɨɞɧɚɤɨ ɛɨ-
ɤɨɜɵɟ ɝɪɚɧɢɰɵ ɜ ɜɢɞɟ ɡɚɤɪɟɩɥɟɧɧɵɯ ɜɟɪɬɢ-
ɤɚɥɶɧɵɯ ɪɨɥɢɤɨɜɵɯ ɨɩɨɪ ɢ ɧɢɠɧɹɹ ɧɟɩɨ-
ɞɜɢɠɧɚɹ ɡɚɤɪɟɩɥɟɧɧɚɹ ɝɪɚɧɢɰɚ, ɢɫɩɨɥɶɡɭɟ-
ɦɵɟ ɜ ɪɚɦɤɚɯ ɦɟɬɨɞɚ ɭɫɤɨɪɟɧɢɣ ɨɬɤɥɢɤɚ, ɧɟ 
ɦɨɝɭɬ ɨɬɪɚɡɢɬɶ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ, ɩɪɢɜɟ-
ɞɟɧɧɵɟ ɜ (8.6). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ Д12] ɛɵɥɚ 
ɩɪɟɞɥɨɠɟɧɚ ɨɩɢɫɚɧɧɚɹ ɧɢɠɟ ɦɨɞɢɮɢɤɚɰɢɹ 
ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ. 
1. Ƚɪɚɧɢɱɧɵɟ ɫɜяɡɢ ( e

bbK ).  

Ȼɨɤɨɜɵɟ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɵ ɨɝɪɚɧɢɱɟɧɵ ɜɹɡ-
ɤɨɭɩɪɭɝɢɦɢ ɝɪɚɧɢɰɚɦɢ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ 
ɪɚɦɤɚɯ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɪɚɧɢɱɧɵɟ ɫɜɹ-
ɡɢ, ɧɚɥɨɠɟɧɧɵɟ ɩɪɭɠɢɧɚɦɢ, ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫ. 8.2. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɩɨɪɚ 
ɩɪɭɠɢɧ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɢɯ ɠɟɫɬɤɨɫɬɶɸ ɜ ɪɚɦ-
ɤɚɯ ɜɹɡɤɨɭɩɪɭɝɨɣ ɝɪɚɧɢɰɵ Д10] ɢ ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

R

G
KN 2

 ;   
R

G
KT  ,              (8.7) 

 
ɝɞɟ NK  ɢ TK  – ɧɨɪɦɚɥɶɧɵɣ ɢ ɬɚɧɝɟɧɫɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɬɩɨɪɚ ɩɪɭɠɢɧɵ; G  – ɦɨ-

ɞɭɥɶ ɫɞɜɢɝɚ; R  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɞɡɟɦɧɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɞɨ ɬɨɱɟɤ ɝɪɚɧɢɰɵ. 
2. Ƚɪɚɧɢɱɧɵɟ ɧɚɝɪɭɡɤɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (8.6) ɝɪɚɧɢɱɧɵɟ 
ɧɚɝɪɭɡɤɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɱɟɬɵɪɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ: ɩɟɪɟɦɟɳɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɩɨ-
ɥɹ f

bu , ɫɢɥɚ ɢɧɟɪɰɢɢ ɧɚ ɝɪɚɧɢɰɟ ɛɥɢɠɧɟɣ ɡɨ-
ɧɵ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ f

f
e
bbuM  , ɞɟɦɩɮɢɪɭɸ-

ɳɚɹ ɫɢɥɚ ɛɥɢɠɧɟɣ ɡɨɧɵ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ 
f

b
e
bbuC   ɢ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɦɟɳɟ-

ɧɢɣ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ f
b

e
bbuK . Ɇɟɬɨɞɵ ɨɩɪɟɞɟ-

ɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɧɚɝɪɭɡɨɤ ɨɩɢɫɚɧɵ ɧɢɠɟ. 
ɉɟɪɟɦɟɳɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ f

bu : ɩɟɪɟɦɟ-
ɳɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫ-
ɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɝɪɭɧɬɨ-
ɜɵɯ ɫɥɨɟɜ (ProShake, EERA ɢ ɞɪ. Д12]). 
ɋɢɥɚ ɢɧɟɪɰɢɢ ɧɚ ɝɪɚɧɢɰɟ ɛɥɢɠɧɟɣ ɡɨɧɵ 
ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ f

f
e
bbuM  : ɭɫɤɨɪɟɧɢɹ ɫɜɨ-

ɛɨɞɧɨɝɨ ɩɨɥɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɫ ɩɨ-
ɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɝɪɭɧɬɨɜɵɯ ɫɥɨɟɜ, 
ɦɚɫɫɚ ɛɥɢɠɧɟɣ ɡɨɧɵ ɝɪɭɧɬɨɜɨɝɨ ɦɚɫɫɢɜɚ 
ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɨ 
ɧɚɣɞɟɧɚ. 



Ɉ ɫɨвɪɟɦɟɧɧɵɯ ɦɟɬɨɞаɯ ɪɟɞɭɰɢɪɨваɧɢя вɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪаɡɦɟɪɧɨɫɬɢ ɡаɞаɱ ɪаɫɱɟɬа ɤɨɧɫɬɪɭɤɰɢɣ, ɡɞаɧɢɣ  
ɢ ɫɨɨɪɭɠɟɧɢɣ в ɪаɦɤаɯ ɦɟɬɨɞа ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨв 
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Рɢɫɭɧɨɤ 8.3. Рɚɫɱɟɬɧɚя ɦɨɞɟɥɶ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 
Ⱦɟɦɩɮɢɪɭɸɳɚɹ ɫɢɥɚ ɛɥɢɠɧɟɣ ɡɨɧɵ ɝɪɭɧɬɨ-
ɜɨɝɨ ɦɚɫɫɢɜɚ f

b
e
bbuC  : ɧɚ ɨɫɧɨɜɟ ɫɨɨɬɧɨɲɟɧɢɹ 

ɦɟɠɞɭ ɞɟɦɩɮɢɪɨɜɚɧɢɟɦ ɩɨ Ɋɟɥɟɸ ɢ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɦ ɞɟɦɩɮɢɪɨɜɚɧɢɹ, ɝɪɚɧɢɱɧɚɹ ɞɟɦɩ-
ɮɢɪɭɸɳɚɹ ɫɢɥɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 

iici ucf  ;   iiii wmc 2 ;   


  i
i

i w
w 1

0

2

1  , 

 (8.8) 
 

ɝɞɟ cif  – ɞɟɦɩɮɢɪɭɸɳɚɹ ɫɢɥɚ; ic  – ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɞɟɦɩɮɢɪɨɜɚɧɢɹ; iu  – ɭɡɥɨɜɚɹ ɫɤɨ-
ɪɨɫɬɶ; im  – ɧɚɡɧɚɱɟɧɧɚɹ ɭɡɥɨɜɚɹ ɦɚɫɫɚ; iw  – 

ɱɚɫɬɨɬɚ; i  – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɟɦɩɮɢɪɨɜɚɧɢɟ; 

0  ɢ 1  – ɞɜɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɟɦɩɮɢɪɨɜɚɧɢɹ 
ɩɨ Ɋɟɥɟɸ. 
Эɤɜɢɜɚɥɟɧɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɦɟɳɟɧɢɣ ɫɜɨ-
ɛɨɞɧɨɝɨ ɩɨɥɹ f

b
e
bbuK : ɧɚɝɪɭɡɤɚ ɦɨɠɟɬ ɫɨɨɬ-

ɜɟɬɫɬɜɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɹɦ ɜ ɝɪɭɧɬɨɜɨɦ ɦɚɫ-
ɫɢɜɟ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɜ ɬɟɯ ɠɟ ɫɚɦɵɯ ɦɟɫɬɚɯ 
(ɷɬɢ ɧɚɩɪɹɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɫ 
ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɨɬɤɥɢɤɚ ɝɪɭɧɬɨ-
ɜɵɯ ɫɥɨɟɜ). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɫɬɚɬɢɱɟ-
ɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɧɚ ɪɢɫ. 8.3. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɵɞɭɳɢɯ ɪɚɫɫɭɠɞɟɧɢɣ 
ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜ-
ɧɵɟ ɷɬɚɩɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ, 

ɭɫɤɨɪɟɧɢɣ, ɫɤɨɪɨɫɬɟɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ 
ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, 
ɤɨɝɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɧ-
ɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɜ ɡɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɞɨɫɬɢɝɚɟɬ ɦɚɤ-
ɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɢɧɟɪɰɢɢ ɢ ɩɚɪɚɦɟɬ-
ɪɨɜ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ (ɩɚɪɚɦɟɬɪɵ 
ɩɪɭɠɢɧ, ɫɢɥɚ ɢɧɟɪɰɢɢ, ɞɟɦɩɮɢɪɭɸɳɚɹ 
ɫɢɥɚ, ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɦɟɳɟ-
ɧɢɣ ɫɜɨɛɨɞɧɨɝɨ ɩɨɥɹ). 

3. ɉɨɫɬɪɨɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɤɨɧɟɱɧɨɷɥɟ-
ɦɟɧɬɧɨɣ ɦɨɞɟɥɢ, ɩɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɫɜɹɡɟɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ 
ɪɢɫ. 8.3, ɩɨɫɥɟɞɭɸɳɟɟ ɩɪɨɜɟɞɟɧɢɟ ɫɬɚ-
ɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 

 
8.4. Ɉ ɜɟɪɢɮɢɤɚɰɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭ-
ɠɟɧɢɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɜɟɪɢɮɢɤɚɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 
[12], ɩɨɤɚɡɚɥɢ ɯɨɪɨɲɭɸ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫ 



Ⱥ.М. Ȼɟɥɨɫɬɨɰɤɢɣ, ɉ.Ⱥ. Ⱥɤɢɦɨв, Д.С. Дɦɢɬɪɢɟв 
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ɪɟɡɭɥɶɬɚɬɚɦɢ, ɧɚɣɞɟɧɧɵɦɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɤɨɧɟɱɧɨɷɥɟɦɟɧɬɧɵɯ ɪɚɫɱɟɬɨɜ 
ɫɜɹɡɚɧɧɵɯ ɫɢɫɬɟɦ «ɫɨɨɪɭɠɟɧɢɟ – ɝɪɭɧɬɨɜɵɣ 
ɦɚɫɫɢɜ». Кɪɨɦɟ ɬɨɝɨ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɫɬɚɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ 
ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɫɟɜ-
ɞɨɫɬɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɤɪɢɬɢɱɟɫɤɢ ɡɚɜɢɫɢɬ 
ɨɬ ɪɚɡɦɟɪɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ. ȼɦɟɫɬɟ 
ɫ ɬɟɦ, ɛɨɤɨɜɚɹ ɝɪɚɧɢɰɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɨɛ-
ɥɚɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɭɞɚɥɟɧɚ ɨɬ ɩɨɞɡɟɦɧɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ, ɫɨɫɬɚɜɥɹɸɳɭɸ ɛɨ-
ɥɟɟ ɨɞɧɨɣ ɲɢɪɢɧɵ ɩɨɞɡɟɦɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
 

 
ɁȺɆȿɑȺɇɂȿ 
 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟ-
ɞɟɪɚɰɢɢ «Ɋɚɡɜɢɬɢɟ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ» ɧɚ 
2013-2020 ɝɨɞɵ ɜ ɪɚɦɤɚɯ ɉɥɚɧɚ ɮɭɧɞɚɦɟɧ-
ɬɚɥɶɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Ɇɢɧɢɫɬɟɪ-
ɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-
ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɧɚ 2017 ɝɨɞ, ɬɟɦɚ 7.1.1 «Ɋɚɡɪɚɛɨɬ-
ɤɚ ɦɧɨɝɨɭɪɨɜɧɟɜɨɝɨ ɩɨɞɯɨɞɚ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɪɚɦɤɚɯ ɟɞɢɧɨɣ ɢɟɪɚɪɯɢɱɟɫɤɢ 
ɜɵɫɬɪɨɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ ɧɚ ɨɫɧɨɜɟ 
ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɢɫɤɪɟɬɧɨ-
ɤɨɧɬɢɧɭɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɢ ɦɟɬɨɞɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ», ɬɟɦɚ 7.1.2 
«Ɋɚɡɪɚɛɨɬɤɚ, ɜɟɪɢɮɢɤɚɰɢɹ ɢ ɚɩɪɨɛɚɰɢɹ ɚɞɚɩ-
ɬɢɜɧɨɣ ɦɟɬɨɞɢɤɢ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɬɪɟɯɦɟɪɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɡɚɞɚɱ ɚɷɪɨɝɢɞɪɨ-
ɭɩɪɭɝɨɫɬɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

 
 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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