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Ⱥɧɧɨɬɚɰɢɹ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɨɫɬɨɜ ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ, 
ɹɜɥɹɟɬɫɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɦɟɬɨɞɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɢ ɨɩɨɪ. 
ɇɚɫɬɨɹɳɚɹ ɫɬɚɬɶɹ ɨɩɢɫɵɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɦɨɧɢɬɨɪɢɧɝɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɭɬɨɱɧɟɧɧɨɦ 
ɨɩɪɟɞɟɥɟɧɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɨɫɬɨɜ ɫɨ ɫɤɜɨɡɧɵɦɢ ɝɥɚɜɧɵɦɢ ɮɟɪɦɚɦɢ. 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɨɪɭɠɟɧɢɣ ɩɨɥɭɱɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɢ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ  
ɜ ɦɨɫɬɨɜɨɦ ɯɨɡɹɣɫɬɜɟ. Ɉɞɧɚɤɨ ɰɟɧɚ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ ɬɚɤɨɜɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɨɪɭɞɨɜɚɬɶ ɬɨɥɶɤɨ ɭɧɢɤɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
Ɇɨɛɢɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɝɪɭɡɨɩɨɞɴёɦ-
ɧɨɫɬɢ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. ɋɚɦɚ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɚɩɩɚɪɚɬɧɨɣ, ɩɪɨɝɪɚɦɦɧɨɣ ɢ ɨɪɝɚɧɢɡɚ-
ɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɟɣ. 

ɍɬɨɱɧɟɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɪɚɡɜɢɬɢɟ ɪɚɡɞɟɥɚ «Ɋɭɤɨɜɨɞɫɬɜɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɝɪɭ-
ɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ», ɩɨɫɜɹɳɟɧɧɨɝɨ ɚɧɚɥɢɡɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚ-
ɧɢɣ ɦɨɫɬɨɜ. ȼ ɯɨɞɟ ɪɚɫɫɭɠɞɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɧɹɬɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɨɬ 
ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ, ɥɢɧɢɣ ɜɥɢɹɧɢɹ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ ɜ ɷɥɟɦɟɧɬɚɯ, ɭɫɢɥɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɞɨɩɭɫɬɢɦɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɜɭɯ ɢ ɛɨɥɟɟ 
ɷɥɟɦɟɧɬɚɯ ɨɬ ɩɪɨɯɨɞɹɳɢɯ ɜɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɩɥɨɳɚɞɢ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɥɢɧɢɹɦɢ ɜɥɢɹɧɢɹ ɞɥɹ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ  
ɱɟɪɟɡ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɪɚɫɯɨɞɨɜ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɨɪɝɚ-
ɧɢɡɚɰɢɨɧɧɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɳɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɟ ɬɟɪɹɟɬ ɞɨɫɬɨɢɧɫɬɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
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ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɬɨɱɧɟɧɧɨɦɭ ɪɚɫɱɟɬɭ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨ-
ɟɧɢɣ ɦɟɬɨɞɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɦɨɫɬɵ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ, ɬɟɧɡɨɦɟɬɪɢɹ, ɢɫɩɵɬɚɧɢɹ  
ɦɨɫɬɨɜ. 

Abstract. One of the main factors affecting the assessment of the technical condition of bridges on railways is the capacity of the 

structure, determined by the classification of elements of span structures and supports. This article describes the use of modern means of 

monitoring transport structures with an accurate definition of the carrying capacity of span structures of metal bridges with through 

main trusses. 

At present, the monitoring systems of structures have developed significantly and are widely spread in the bridge economy. 

However, the price of such systems allows you to equip only unique facilities. The mobile automated monitoring system can be used as a 

tool for specifying the load capacity of a span structure obtained by calculation. The system itself consists of hardware, software and 

organizational-technological parts. 

The refinement of the load capacity of the span structure is carried out in the development of the section of «Guidelines» for 

deter-mining the load capacity of metal span structures of railway bridges», devoted to the analysis of the results of testing bridges. In 

the course of reasoning, the concepts of the coefficient of deviation of the actual work of the structure from the design model, the lines of 

influence of force factors in the elements, forces and stresses in the elements of the truss are used. When using the monitoring system of 

span structures, the permissible temporary load is expressed through stresses in two or more elements from the passing temporary loads, 

and also through areas limited by the influence lines for these elements and through the cross-sectional area of the elements. 

This approach avoids the cost of using expensive capital monitoring systems, is organizationally and technologically simpler 

than testing the structure, but it does not lose merit in determining the actual operation of the structures under load and, as a conse-

quence, refined calculation of the load capacity of span structures by the classification method. 

Keywords: railway bridges, carrying capacity, monitoring system, tensometry, bridge testing. 

 

ȼɜɟɞɟɧɢɟ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ  

ɢ ɜɚɠɧɟɣɲɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɯ ɡɧɚ-
ɱɢɬɟɥɶɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɫɬɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ. 
Ɉɰɟɧɤɚ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɜɫɟɜɨɡɦɨɠɧɵɯ ɮɚɤ-
ɬɨɪɨɜ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭ-
ɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɤɨɬɨɪɚɹ ɪɟɲɚɟɬɫɹ ɤɚɤ ɪɚɫɱɟɬɧɵɦ, 
ɬɚɤ ɢ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ. ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɟ ɩɨɥɭɱɢɥɨ ɩɪɢɦɟɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢ-
ɫɬɟɦ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɧɚɭɱɧɨ-ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɭɸ 
ɛɚɡɭ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ ɬɟɯɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɦɨɫɬɨɜ [1]. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɚ 
ɫɨɨɪɭɠɟɧɢɹ ɫɨɞɟɪɠɚɬɫɹ ɜ ɩɪɨɟɤɬɧɨɣ ɢ ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɜ ɦɚɬɟɪɢɚɥɚɯ ɨɛ-
ɫɥɟɞɨɜɚɧɢɹ ɦɨɫɬɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨ ɷɤɫ-
ɩɥɭɚɬɢɪɭɟɦɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫɨɞɟɪɠɚɬ ɫɤɪɵɬɵɟ ɩɨ-
ɜɪɟɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɬɪɭɞɧɨ ɜɵɹɜɢɬɶ ɩɪɢ ɨɛɵɱɧɨɦ 
ɨɛɫɥɟɞɨɜɚɧɢɢ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɪɟɞɩɨɫɵɥɤɢ ɪɚɫ-
ɱɟɬɧɵɯ ɦɟɬɨɞɨɜ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɚɤɬɢɱɟ-
ɫɤɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɣ. ɋɬɟ-
ɩɟɧɶ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɢɡɦɟɧɟ-
ɧɢɟ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɣ, ɯɨɬɹ ɢ ɨɩɢɫɚɧɚ ɜ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, ɜɨ ɦɧɨɝɨɦ ɡɚ-
ɜɢɫɢɬ ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɚ-
ɱɟɫɬɜ ɢɧɠɟɧɟɪɚ, ɩɪɨɜɨɞɹɳɟɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. ɉɨ-
ɷɬɨɦɭ ɨɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɡɨ-
ɩɨɞɴɟɦɧɨɫɬɢ ɦɨɫɬɨɜ ɩɨɪɨɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɪɟɞɟ-
ɥɟɧɧɵɟ ɫɥɨɠɧɨɫɬɢ.  

Ɉɛɧɨɜɥɟɧɧɨɟ «Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ» [2] ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɢ ɨɩɪɟɞɟɥɟ-
ɧɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɭɱɢɬɵɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɦɨɫɬɚ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ 

ɦɨɫɬɨɜ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨ-
ɪɢɧɝɚ. ɍɱɢɬɵɜɚɹ ɬɟɧɞɟɧɰɢɸ ɪɨɫɬɚ ɜɟɫɨɜ ɩɨɟɡɞɨɜ, 
ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫ ɨɩɟɪɚɬɢɜɧɨɣ ɨɰɟɧ-
ɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɨɫɬɨɜ ɫ ɭɱɟɬɨɦ ɮɚɤɬɢɱɟ-
ɫɤɨɣ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɫ ɩɨɦɨ-
ɳɶɸ ɦɨɫɬɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. ɂɫɩɵɬɚɧɢɹ ɦɨɫɬɨɜ ɩɨɡɜɨɥɹɸɬ ɭɜɢɞɟɬɶ 
ɛɨɥɟɟ ɞɟɬɚɥɶɧɭɸ ɤɚɪɬɢɧɭ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ 
ɬɚɤɠɟ ɧɟ ɦɨɝɭɬ ɨɯɜɚɬɢɬɶ ɜɟɫɶ ɫɩɟɤɬɪ ɫɬɚɬɢɱɟɫɤɢɯ  
ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɪɟɚɤɰɢɣ ɧɚ ɧɢɯ ɫɨ-
ɨɪɭɠɟɧɢɹ, ɹɜɥɹɸɬɫɹ ɡɚɬɪɚɬɧɵɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɫɥɨɠɧɵɦɢ ɪɚɛɨɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɶɸ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɪɵɜɚ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ. 
ɋɬɚɰɢɨɧɚɪɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɦɨ-
ɧɢɬɨɪɢɧɝɚ ɧɟ ɜɫɟɝɞɚ ɪɟɧɬɚɛɟɥɶɧɵ ɞɥɹ ɨɛɵɱɧɵɯ 
ɦɨɫɬɨɜ ɫ ɬɢɩɨɜɵɦɢ ɩɪɨɥɟɬɧɵɦɢ ɫɬɪɨɟɧɢɹɦɢ.  
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ, ɨɩɟɪɚɬɢɜɧɨɣ, 
ɞɨɫɬɨɜɟɪɧɨɣ ɩɨ ɩɪɟɞɫɬɚɜɥɹɟɦɵɦ ɞɚɧɧɵɦ ɢ ɧɟ ɬɪɟ-
ɛɭɸɳɟɣ ɩɟɪɟɪɵɜɨɜ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɹɜɥɹɟɬɫɹ 
ɦɨɛɢɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨ-
ɪɢɧɝɚ (ɆȺɋɆ), ɤɨɬɨɪɭɸ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ 
ɜɪɟɦɟɧɢ ɫɩɟɰɢɚɥɢɫɬɵ Ɇɨɫɬɨɫɬɚɧɰɢɢ ɢɥɢ ɉɑ ɂɋ-
ɋɈ. ɇɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɝɪɭ-
ɡɨɩɨɞɴɟɦɧɨɫɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɫ ɭɱɟɬɨɦ 
ɢɯ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȺɋɆ.  

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ  
ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ  
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ɋɨɜɪɟɦɟɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɢ ɬɟɯɧɢɱɟ-

ɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɤɨɧ-
ɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɡ-
ɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ 
ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ  
ɫ ɨɰɟɧɤɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɪɟɫɭɪɫɚ ɢ ɝɪɭ-
ɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɨɫɬɨɜ [3–6]. ȼ ɪɚɡɜɢɬɢɟ ɬɚɤɢɯ ɫɢ-
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ɫɬɟɦ ɞɥɹ ɞɥɢɬɟɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɯ ɦɨɫɬɨɜ ɛɚɥɨɱɧɨɝɨ ɬɢɩɚ ɩɪɟɞɥɨɠɟɧɚ «Ɇɨ-
ɛɢɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ 
(ɆȺɋɆ)» [7]. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɬɵ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɩɨɞ ɩɪɨɯɨɞɹɳɟɣ ɧɚɝɪɭɡɤɨɣ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɩɟɪɟɪɵɜɨɜ ɜ ɝɪɚɮɢɤɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɞɥɢ-
ɬɟɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟ-
ɧɢɹ ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɢɬɶ ɫɤɪɵɬɵɟ ɜɧɟɲɧɢɟ ɮɚɤɬɨ-
ɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ, ɬɚɤɢɟ ɤɚɤ ɞɢɧɚɦɢ-
ɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɜɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɫɟɣ-
ɫɦɢɱɟɫɤɢɟ ɜɨɥɧɵ, ɫɦɟɳɟɧɢɹ ɨɩɨɪ ɦɨɫɬɨɜ ɢ ɪɟɚɤ-
ɬɢɜɧɵɟ ɨɬɤɥɢɤɢ ɧɚ ɧɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɇɟɨɛɪɚɬɢ-
ɦɵɟ ɧɚɤɨɩɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ  
ɤ ɫɤɪɵɬɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨ-
ɬɨɪɵɟ ɜɟɫɶɦɚ ɬɪɭɞɧɨ ɜɵɹɜɢɬɶ ɞɚɠɟ ɩɪɢ ɨɛɫɥɟɞɨ-
ɜɚɧɢɢ ɦɨɫɬɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɢ ɪɟɚɤɬɢɜɧɵɯ ɨɬɤɥɢɤɚɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɨ ɨɰɟɧɢɬɶ 
ɢɯ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ. 

Ɉɰɟɧɤɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɆȺɋɆ ɪɚɫɤɪɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɫɤɪɵ-
ɬɵɯ ɪɟɡɟɪɜɨɜ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨ-
ɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɜɵɹɜɥɹɟɬ ɩɪɢɱɢɧɵ 
ɫɧɢɠɟɧɢɹ ɪɟɫɭɪɫɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. ɋɭɬɶ ɦɟɬɨɞɢɤɢ 
ɨɰɟɧɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɆȺɋɆ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɬɪɨɥɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɫɨɨɪɭɠɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬ-
ɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɬɟɨ-
ɪɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɚɧɚɥɨɝɢɱɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ 
ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɬɚɤɨɣ ɦɟɬɨɞɢɤɢ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɦɨɫɬɚ ɫɨ ɫɤɜɨɡɧɵɦɢ ɝɥɚɜɧɵɦɢ 

ɮɟɪɦɚɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɸ ɪɚɛɨɬɵ ɫɬɚɥɶɧɵɯ ɩɪɨɥɟɬ-
ɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɪɚɡɧɨɨɛ-
ɪɚɡɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ ɩɨɫɜɹɳɟɧɵ ɦɧɨɝɢɟ ɧɚɭɱɧɵɟ 
ɬɪɭɞɵ, ɨɩɪɟɞɟɥɢɜɲɢɟ ɜɟɤɬɨɪɵ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɚɤ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ [8–10].  

ȼ ɷɬɨɦ ɫɜɟɬɟ ɩɪɢɦɟɧɟɧɢɟ ɆȺɋɆ ɩɨɡɜɨɥɢɬ ɩɨɜɵ-
ɫɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɡɚ 
ɫɱɟɬ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɨɣ ɨɰɟɧɤɢ ɮɚɤɬɢɱɟɫɤɢɯ ɪɟ-
ɫɭɪɫɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɆȺɋɆ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɚɜɬɨɧɨɦɧɨ 
ɪɚɛɨɬɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-
ɩɟɱɟɧɢɹ (ɪɢɫ. 1). Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɜɤɥɸ-
ɱɚɟɬ ɜ ɫɟɛɹ: 

 ɩɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɩɪɟɨɛɪɚɡɭɸ-
ɳɢɟ ɢɡɦɟɧɟɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɣ ɫɢɝɧɚɥ; 

 ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ  
ɜ ɰɢɮɪɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ (ɢɧɬɟɪɮɟɣɫɵ); 

 ɚɜɬɨɧɨɦɧɵɟ ɪɟɝɢɫɬɪɚɬɨɪɵ ɢɧɮɨɪɦɚɰɢɢ; 
 ɩɟɪɟɞɚɬɱɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɪɚɞɢɨɤɚɧɚɥɚɦ 

ɞɥɹ ɭɞɚɥɟɧɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ; 
 ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ; 
 ɨɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɧɨɦɧɨɝɨ ɩɢɬɚɧɢɹ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɢ ɭɬɨɱɧɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɪɢɦɟɧɹɸɬ-
ɫɹ ɩɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɜ ɜɢɞɟ ɬɟɧɡɨɪɟɡɢ-
ɫɬɨɪɨɜ (ɬɟɧɡɨɞɚɬɱɢɤɨɜ). Ɏɢɤɫɚɰɢɹ ɥɢɧɟɣɧɵɯ ɨɬɧɨ-
ɫɢɬɟɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɷɥɟɦɟɧɬɨɜ, ɨɫɭɳɟɫɬɜɥɹɟ-
ɦɵɯ ɩɪɢ ɩɨɦɨɳɢ ɬɟɧɡɨɞɚɬɱɢɤɨɜ, ɩɪɨɜɨɞɢɬɫɹ ɜ ɪɟ-
ɠɢɦɟ ɫɬɚɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. 

 
Ɋɢɫ. 1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɆȺɋɆ 
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ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɟɧɡɨɞɚɬɱɢ-
ɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 0,04 ɫ (25 Ƚɰ), ɞɨɫɬɚɬɨɱɧɨɣ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ: ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ, ɩɟɪɢɨɞɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ, ɭɪɨɜɧɟɣ 
ɡɚɬɭɯɚɧɢɹ ɤɨɥɟɛɚɧɢɣ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɆȺɋɆ ɩɨɡɜɨɥɹɟɬ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɚɟɦɵɟ ɫɢɫɬɟɦɨɣ ɦɨɧɢɬɨɪɢɧɝɚ 
ɞɚɧɧɵɟ, ɚ ɬɚɤ ɠɟ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɬɢɜɧɨɟ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ. ɇɚ 
ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɦɨɫɬɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɫɢ-
ɫɬɟɦɵ. ɉɪɢ ɪɚɛɨɬɟ ɆȺɋɆ ɫ ɞɚɬɱɢɤɨɜ ɞɟɮɨɪɦɚɰɢɣ 
ɷɥɟɦɟɧɬɨɜ, ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɩɟ-
ɪɟɦɟɳɟɧɢɣ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ, ɭɫɤɨɪɟɧɢɣ ɨɩɨɪɧɵɯ 
ɬɨɱɟɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɦɨɫɬɭ, ɩɨɫɬɭɩɚɸɬ ɞɚɧ-
ɧɵɟ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɫɥɟ ɢɯ ɨɛɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɸɬ-
ɫɹ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬ-
ɪɨɜ. ɇɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɩɨɤɚɡɚɧɢɹ ɞɟ-
ɮɨɪɦɚɰɢɣ ɷɥɟɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɬɟɧɡɨɞɚɬɱɢɤɚɦɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɭɬɨɱɧɟɧɢɹ  
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɆȺɋɆ 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɡɨ-

ɩɨɞɴɟɦɧɨɫɬɢ ɦɨɫɬɨɜ ɦɟɬɨɞɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɵ-
ɥɢ ɡɚɥɨɠɟɧɵ ɜ 30-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ [11–
15], ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɥɭɱɢɥɢ ɪɚɡɜɢɬɢɟ [16] ɢ ɞɨɥ-
ɝɨɟ ɜɪɟɦɹ ɭɞɟɪɠɢɜɚɥɢɫɶ ɜ «Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɩɪɟ-
ɞɟɥɟɧɢɸ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨ-
ɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ» [17]. 
ȼ 2015 ɝɨɞɭ ɜɵɲɥɨ ɧɨɜɨɟ «Ɋɭɤɨɜɨɞɫɬɜɨ» [2], ɜ ɨɫ-
ɧɨɜɭ ɤɨɬɨɪɨɝɨ ɥɟɝɥɢ ɫɥɨɠɢɜɲɢɟɫɹ ɩɪɢɧɰɢɩɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɛɨɥɟɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɨɪɭɠɟɧɢɹ  
ɢ ɪɚɫɱɟɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɍɚɤ, ɨɩɪɟɞɟɥɢɥɚɫɶ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɢ 
ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɩɪɢ ɢɫɩɵɬɚɧɢɢ 
ɦɨɫɬɨɜ. Ɉɬɦɟɱɚɟɬɫɹ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɨɞɧɚɤɨ ɦɟɬɨɞɢɤɢ ɚɧɚɥɢɡɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ 
ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ ɩɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɧɭɠɞɚɸɬɫɹ ɜ ɞɚɥɶ-
ɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ 
ɨɰɟɧɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɥɟɬ-
ɧɵɯ ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɪɚɫɫɦɚɬ-
ɪɢɜɚɥɨɫɶ ɩɨ ɩɭɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɪɚɫɱɟɬɨɜ [18]. 

ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨ-
ɞɢɤɚ ɨɰɟɧɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 

ɦɨɫɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆȺɋɆ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ  
ɧɚ ɩɪɨɥɟɬɧɨɟ ɫɬɪɨɟɧɢɟ ɫɨ ɫɤɜɨɡɧɵɦɢ ɝɥɚɜɧɵɦɢ 
ɮɟɪɦɚɦɢ ɆȺɋɆ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɟɪɢɨɞɚ 
ɜɪɟɦɟɧɢ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɫɬɚɬɢɫɬɢɤɚ ɞɚɧɧɵɯ ɤɨɧ-

ɬɪɨɥɹ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɨɛɪɚɳɚɸɳɟɣɫɹ 
ɧɚɝɪɭɡɤɨɣ. ȼɨɩɪɨɫ ɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɢ 
ɭɫɬɚɧɨɜɤɢ ɆȺɋɆ ɬɪɟɛɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɪɚɡɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɷɬɨɬ 
ɩɟɪɢɨɞ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦ ɢ ɡɚɜɢɫɢɬ ɨɬ ɰɟɥɟ-
ɜɵɯ ɡɚɞɚɱ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ. 
Ɍɚɤ, ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɟɚɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɜɟɬɪɨ-
ɜɨɟ ɢɥɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɩɟɪɢɨɞ ɜɪɟ-
ɦɟɧɢ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɜɪɟɦɟɧɢ ɩɪɨɹɜɥɟɧɢɹ 
ɧɚɛɥɸɞɚɟɦɵɯ ɮɚɤɬɨɪɨɜ. ȼ ɫɥɭɱɚɟ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɭɫɥɨɜɢɹɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɧɚɝɪɭɡ-
ɤɢ ɞɨɫɬɚɬɨɱɧɨ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɣ ɜ ɬɟɱɟɧɢɟ ɧɟ-
ɫɤɨɥɶɤɢɯ ɫɭɬɨɤ. ɇɚɩɪɢɦɟɪ, ɡɚ ɨɞɧɨɤɪɚɬɧɨɟ ɢɫɩɵ-
ɬɚɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɟɡɞ ɨɞɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɟɡɞɚ 
(ɪɢɫ. 2). ɉɪɢ ɤɚɠɞɨɦ ɢɫɩɵɬɚɧɢɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ 

max,i , ɦɚɤɫɢɦɚɥɶɧɵɟ ɞɢɧɚɦɢɱɟ-

ɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ i

u)1( 0  ɢ ɫɪɟɞɧɢɟ ɧɚɩɪɹɠɟ-

ɧɢɹ cpi, : 

i

uicpi )1/( 0max,,  .  (1) 

Ʉɚɠɞɵɣ i-ɣ ɷɥɟɦɟɧɬ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ 
ɞɚɬɱɢɤ, ɩɪɨɧɭɦɟɪɨɜɵɜɚɟɬɫɹ ɨɬ 1 ɞɨ n, ɝɞɟ n – ɨɛ-
ɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɫ ɞɚɬɱɢɤɚɦɢ ɞɟɮɨɪɦɚ-
ɰɢɣ. ȼ ɢɬɨɝɟ ɧɚɛɨɪ ɞɚɧɧɵɯ ɨ ɦɨɧɢɬɨɪɢɧɝɟ ɫɜɨɞɢɬ-
ɫɹ ɜ ɦɚɬɪɢɰɭ ɡɧɚɱɟɧɢɣ: 




















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





nmnjnn

imijii

mj

mj

ij

21

21

222221

111211

, (2) 

ɝɞɟ σij – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 
ɢɫɩɵɬɚɧɢɢ; 

m – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɵɬɚɧɢɣ; 
n – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ 

ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ; 
j – ɧɨɦɟɪ ɢɫɩɵɬɚɧɢɹ; 
i – ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ 

ɞɚɬɱɢɤ. 

 
Ɋɢɫ. 2. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɟ 

ɩɪɢ ɦɨɧɢɬɨɪɢɧɝɟ 

 
Ɍɚɤ ɤɚɤ ɞɥɢɬɟɥɶɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɪɚɛɨɬɵ 

ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɣ 
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ɡɚɪɚɧɟɟ ɜɟɥɢɱɢɧɟ ɢ ɫɯɟɦɟ ɩɪɨɯɨɞɹɳɟɣ ɧɚɝɪɭɡɤɢ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚɣɬɢ ɨɬɧɨɲɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢ-
ɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ ɦɟɠɞɭ ɫɨɛɨɣ. ɉɟɪɟɯɨɞ ɨɬ 
ɤɨɧɤɪɟɬɧɨɝɨ ɭɫɢɥɢɹ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɤ ɞɨɥɟ ɭɫɢɥɢɹ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɚɡɨɜɨɦɭ ɷɥɟɦɟɧɬɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɞɟɥɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɪɦɚɥɶɧɨɦɭ 
ɧɚɩɪɹɠɟɧɢɸ ɜ ɛɚɡɨɜɨɦ ɷɥɟɦɟɧɬɟ ɫ ɧɨɦɟɪɨɦ z. Ⱦɨ-
ɥɹ ɭɫɢɥɢɹ ɜ ɫɚɦɨɦ ɛɚɡɨɜɨɦ ɷɥɟɦɟɧɬɟ ɜ ɬɚɤɨɦ ɫɥɭ-
ɱɚɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɟɞɢɧɢɰɟ. ɉɪɢ ɷɬɨɦ ɩɪɟɞ-
ɩɨɥɚɝɚɟɬɫɹ ɥɢɧɟɣɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɭɫɢɥɢɹɦɢ  
ɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɷɥɟɦɟɧɬɟ, ɚ ɫɚɦɢ ɷɥɟɦɟɧɬɵ 
ɮɟɪɦɵ ɪɚɛɨɬɚɸɬ ɬɨɥɶɤɨ ɧɚ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ-

ɫɠɚɬɢɟ.  
Ⱦɥɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɬɵ 

ɷɥɟɦɟɧɬɨɜ ɦɨɫɬɚ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɚɩɩɚɪɚ-
ɬɨɦ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ ɜ ɜɢɞɟ ɥɢɧɢɣ ɜɥɢɹɧɢɹ 
ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ ɢ ɨɬɧɨɲɟ-
ɧɢɹ ɩɥɨɳɚɞɟɣ, ɨɝɪɚɧɢɱɟɧɧɵ ɥɢɧɢɹɦɢ ɜɥɢɹɧɢɹ 
(Ʌȼ): ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ωi. ɤ ɛɚɡɨɜɨ-
ɦɭ ɷɥɟɦɟɧɬɭ ωz.. Ɂɧɚɱɟɧɢɹ ωi. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 

Ɂɚ ɛɚɡɨɜɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɷɥɟɦɟɧɬ ɫ ɨɞɧɨɡɧɚɱɧɨɣ 
ɥɢɧɢɟɣ ɜɥɢɹɧɢɹ ɢ ɧɚɢɛɨɥɶɲɟɣ ɩɥɨɳɚɞɶɸ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɣ ɷɬɨɣ ɥɢɧɢɟɣ, ɜɵɞɟɥɟɧ ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ.  

ɂɡ ɫɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɥɨɳɚɞɟɣ ɦɟɠɞɭ ɫɨ-
ɛɨɣ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɩɥɨ-
ɳɚɞɶ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɥɢɧɢɟɣ ɜɥɢɹɧɢɹ ɞɥɹ ɷɥɟɦɟɧɬɚ 
ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ ȼ3-ȼ4, ɤɨɬɨɪɵɣ ɢ ɩɪɢɧɢɦɚ-
ɟɬɫɹ ɡɚ ɛɚɡɨɜɵɣ ɷɥɟɦɟɧɬ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɯɨɞɢɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɲɟɧɢɹ ɩɥɨɳɚɞɢ ɥɢɧɢɢ ɜɥɢɹɧɢɹ 
i –ɝɨ ɷɥɟɦɟɧɬɚ ɤ ɩɥɨɳɚɞɢ z -ɝɨ, ɛɚɡɨɜɨɝɨ (3). 

z

i
i 


 ,                            (3) 

ɝɞɟ ωi – ɩɥɨɳɚɞɶ Ʌȼ i –ɝɨ ɷɥɟɦɟɧɬɚ; 
 ωz – ɩɥɨɳɚɞɶ Ʌȼ ɛɚɡɨɜɨɝɨ ɷɥɟɦɟɧɬɚ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɨɟ 
ɨɬɧɨɲɟɧɢɟ ɭɫɢɥɢɣ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɧɨɪɦɚɥɶ-
ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ. Ɏɚɤɬɢɱɟɫɤɨɟ 
ɠɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ 
ɧɚɯɨɞɢɬɫɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɦɨɧɢ-
ɬɨɪɢɧɝɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɨɬɧɨɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ i-ɦ ɷɥɟ-
ɦɟɧɬɟ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɜ ɛɚɡɨɜɨɦ 
ɷɥɟɦɟɧɬɟ ɩɪɢ j-ɦ ɩɪɨɯɨɞɟ ɨɛɪɚɳɚɸɳɟɣɫɹ ɧɚɝɪɭɡɤɢ 
(4). 

jz

ji

ji
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,

, 


 ,                       (4) 

ɝɞɟ ji,  – ɧɚɩɪɹɠɟɧɢɟ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɩɪɢ j-ɦ 
ɢɫɩɵɬɚɧɢɢ ɛɟɡ ɭɱɟɬɚ ɞɢɧɚɦɢɤɢ; 

jz ,  – ɧɚɩɪɹɠɟɧɢɟ ɜ ɛɚɡɨɜɨɦ ɷɥɟɦɟɧɬɟ ɩɪɢ j-
ɦ ɢɫɩɵɬɚɧɢɢ ɛɟɡ ɭɱɟɬɚ ɞɢɧɚɦɢɤɢ. 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɤɥɨɧɟɧɢɹ 
ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɟɝɨ ɪɚɫɱɟɬɧɨɣ 
ɦɨɞɟɥɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧɚɯ ɋ (5), ɚɧɚɥɨ-
ɝɢɱɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɨ ɧɚɩɪɹ-
ɠɟɧɢɹɦ. Ɇɧɨɠɟɫɬɜɨ ɩɪɨɟɡɞɨɜ ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɧɚɝɪɭɡɤɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɤɥɨɧɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ i-ɝɨ ɷɥɟ-
ɦɟɧɬɚ, ɮɨɪɦɭɥɚ (6), ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶ  
ɜ ɫɟɛɟ ɮɚɤɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ 

ɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɰɟɥɨɦ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɧɟɲɧɢɯ 
ɜɨɡɞɟɣɫɬɜɢɹɯ. 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 
Ɍɚɛɥɢɰɚ ɡɧɚɱɟɧɢɣ ɩɥɨɳɚɞɟɣ, ɨɝɪɚɧɢɱɟɧɧɵɯ ɥɢɧɢɹɦɢ ɜɥɢɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɞɥɢɧɨɣ 66 ɦ 

ɇɨɦɟɪ ɷɥɟ-
ɦɟɧɬɚ 

ɗɥɟɦɟɧɬ 
ɮɟɪɦɵ 

Ɂɧɚɱɟɧɢɹ ɢ ɨɬɧɨɲɟɧɢɹ ɩɥɨɳɚɞɟɣ ɥɢɧɢɣ ɜɥɢɹɧɢɹ 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ «+» Ɉɬɪɢɰɚɬɟɥɶɧɵɟ «–»  

ωi, ɦ i ωi, ɦ i 

1 ɇ0-ɇ1 
19,851 

-0,437 

 
- - 

2 ɇ1-ɇ2 

3 ɇ2-ɇ3 
42,539 

-0,937 

 
- - 

4 ɇ3-ɇ4 

5 ȼ1-ȼ2 
- - –34,031 0,750 

6 ȼ2-ȼ3 

7 ȼ3-ȼ4 - - –45,375 1,000 

8 ɇ0-ȼ1 - - –35,039 0,772 

9 ȼ1-ɇ2 25,743 –0,567 –0,715 0,016 

10 ɇ2-ȼ3 2,860 –0,063 –17,877 0,394 

11 ȼ3-ɇ4 11,441 –0,252 –6,435 0,142 

12 ɇ1-ȼ1 8,25 –0,182 -  



Ɍɪɚɧɫɩɨɪɬ 
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Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɢɫɩɵɬɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɩɢ-
ɤɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
j-ɝɨ ɢɫɩɵɬɚɧɢɹ  

ji,01   ɢ ɬɚɤɠɟ ɦɨɝɭɬ ɨɛɨɛɳɚɬɶ-

ɫɹ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ  
ji,01  : 
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Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɢ ɜɵɪɚɠɚɟɬɫɹ ɜ ɟɞɢɧɢɰɚɯ 
Ʉ ɷɬɚɥɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɋ-1 [2]: 
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ɝɞɟ nk  – ɞɨɩɭɫɬɢɦɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ (ɤɇ/ɦ) 
ɩɪɢ ɪɚɫɱɟɬɚɯ ɩɨ ɩɪɨɱɧɨɫɬɢ; 

1ck  – ɜɟɥɢɱɢɧɚ ɷɬɚɥɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɋ-1 

(ɤɇ/ɦ); 
)1(   – ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɷɬɚ-

ɥɨɧɧɨɣ ɧɚɝɪɭɡɤɟ ɋ-1; 

0k  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ 
ɨɬ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ (ɤɇ/ɦ); 

kn  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɤ ɜɟɪɬɢɤɚɥɶ-
ɧɨɣ ɧɚɝɪɭɡɤɟ ɨɬ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ; 

n  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ ɨɞɧɨɝɨ ɢɡ ɝɥɚɜ-
ɧɵɯ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɵɡɜɚɧɧɵɣ ɷɤɫɰɟɧɬɪɢɫɢ-
ɬɟɬɨɦ ɩɭɬɢ; 

u)1( 0  – ɫɪɟɞɧɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ; 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɷɥɟ-
ɦɟɧɬɚ, Ɇɉɚ;  

σɪ – ɧɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɦɟɧɬɟ, ɜɵ-
ɡɜɚɧɧɨɟ ɩɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ, Ɇɉɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ [2] ɢɦɟɟɬ ɧɟɤɨɬɨɪɵɟ 
ɨɬɥɢɱɢɹ ɨɬ ɮɨɪɦɭɥɵ (9), ɨɬɪɚɠɚɸɳɢɟ ɩɨɧɢɠɟɧɢɟ 
ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɡɚ ɫɱɟɬ ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɢ ɯɚɪɚɤɬɟɪɚ 
ɧɚɝɪɭɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɧɨ ɩɪɢɦɟɧɹɟ-
ɦɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɟɣɫɬɜɢɹ ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɞɥɹ 
ɧɢɯ.  

ȼ ɫɨɫɬɚɜɟ ɮɨɪɦɭɥɵ ɩɪɢɫɭɬɫɬɜɭɟɬ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ 
ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 0k , ɤɨɬɨɪɚɹ ɨɫɬɚɟɬɫɹ ɧɟɢɡ-

ɜɟɫɬɧɨɣ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɨɞ 
ɩɪɨɯɨɞɹɳɟɣ ɧɚɝɪɭɡɤɨɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɆȺɋɆ ɩɨɡ-
ɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟ-
ɧɢɹ ɩɪɢ ɪɹɞɟ ɡɚɝɪɭɠɟɧɢɣ ɩɪɨɯɨɞɹɳɟɣ ɢɫɩɵɬɚ-
ɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦɚɯ ɢ ɩɚɪɚ-
ɦɟɬɪɚɯ ɞɜɢɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɝɪɚɮɢɤɨɦ ɞɜɢɠɟ-
ɧɢɹ ɩɨɟɡɞɨɜ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɧɨɪɦɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɦɟɧɬɟ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɢ ɩɪɨɯɨɞɹɳɟɣ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ  
ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤ ɷɬɨɣ ɧɚɝɪɭɡɤɟ: 

))1(;( ,00, jij

ras

ji kf  .            (10) 

ɂɫɩɨɥɶɡɭɹ ɚɩɩɚɪɚɬ ɥɢɧɢɣ ɜɥɢɹɧɢɹ ɞɥɹ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɛɟɡ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ: 
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ntras

ji
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k
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ɝɞɟ nt
iA  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 

ɧɟɬɬɨ, ɢɫɩɵɬɵɜɚɸɳɟɝɨ ɪɚɫɬɹɠɟɧɢɟ-ɫɠɚɬɢɟ, ɦ2
; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɤɥɨɧɟɧɢɹ jiC ,

~
 ɩɨ ɚɧɚɥɨɝɢɢ ɫ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɢɡɦɟɪɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤ ɪɚɫɱɟɬɧɨɦɭ, 
ɝɞɟ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɚɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ 
ɧɚɩɪɹɠɟɧɢɟ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ i-ɦ ɷɥɟɦɟɧɬɟ: 
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jiras

ji
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 .                        (12) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɩɭɫɬɢɦɚɹ ɜɪɟɦɟɧɧɚɹ 
ɧɚɝɪɭɡɤɚ (9) ɫ ɭɱɟɬɨɦ (5)–(7), (11) ɢ (12) ɛɭɞɟɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ: 
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Ⱦɨɩɭɫɬɢɦɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɜɵɪɚɠɟɧɚ 
ɱɟɪɟɡ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɚɡɨɜɨɦ ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɷɥɟɦɟɧɬɟ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɩɥɨɳɚɞɶ, ɨɝɪɚɧɢɱɟɧɧɭɸ 
ɥɢɧɢɟɣ ɜɥɢɹɧɢɹ ɛɚɡɨɜɨɝɨ ɷɥɟɦɟɧɬɚ, ɢ ɩɥɨɳɚɞɶ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ. Ɂɚ 
ɛɚɡɨɜɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɷɥɟɦɟɧɬ, ɨɛɥɚɞɚɸɳɢɣ ɨɞɧɨ-
ɡɧɚɱɧɨɣ ɥɢɧɢɟɣ ɜɥɢɹɧɢɹ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧ-
ɫɬɜɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (13).  

ȼ ɮɨɪɦɭɥɟ (13) kn  ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɪɭɤɨɜɨɞ-
ɫɬɜɭ [2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɡɚɝɪɭɠɟɧɢɹ ɥɢɧɢɢ 
ɜɥɢɹɧɢɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ 
ɤɚɠɞɨɝɨ i-ɝɨ ɷɥɟɦɟɧɬɚ ɨɬɞɟɥɶɧɨ: i

kn . Ʉɨɷɮɮɢɰɢɟɧɬ 

n  ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɫɪɚɜɧɟɧɢɟɦ ɢɡ-
ɦɟɪɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ 
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ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɮɟɪɦɵ, ɜɵɪɚɠɟɧɧɵɯ ɱɟɪɟɡ ɧɚɩɪɹ-
ɠɟɧɢɹ ɜ ɛɚɡɨɜɨɦ ɷɥɟɦɟɧɬɟ ɫ ɭɱɟɬɨɦ (4): 
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ɍɬɨɱɧɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɪɟɦɟɧɧɨɣ ɪɚɫɩɪɟ-
ɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɮɨɪɦɭɥɵ (13). ɋɚɦɚ ɞɨɩɭɫɬɢɦɚɹ ɧɚɝɪɭɡɤɚ ɧɟ ɡɚɜɢ-
ɫɢɬ ɨɬ ɜɢɞɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɫɩɵɬɚɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ, ɱɬɨ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɩɪɢɦɟɧɟɧɢɟ 
ɆȺɋɆ ɤ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɯ ɮɟɪɦ ɫɬɚɥɶɧɨɝɨ ɩɪɨɥɟɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɩɨ ɝɪɭɡɨ-
ɩɨɞɴɟɦɧɨɫɬɢ. 

Ɂɚɤɥɸɱɟɧɢɟ 

1. Ɇɟɬɨɞ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚɯɨɞɹɳɢɯɫɹ  
ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɫɬɨɜ ɩɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫɨ-
ɯɪɚɧɹɟɬ ɫɜɨɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ, 
ɧɚɝɥɹɞɧɨɫɬɢ ɢ ɭɞɨɛɫɬɜɭ ɩɪɢɦɟɧɟɧɢɹ. Ɋɚɡɜɢɬɢɟ 
ɷɬɨɝɨ ɦɟɬɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɭɬɢ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɢ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɭɬɨɱɧɟɧɢɹ ɪɚ-
ɛɨɬɵ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ «Ɇɨɛɢɥɶ-
ɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ 
(ɆȺɋɆ)». ɇɨɜɨɟ Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɥɟɬɧɵɯ 
ɫɬɪɨɟɧɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɦɨɫɬɚ ɢɥɢ ɭɫɬɚɧɨɜ-
ɥɟɧɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. 
ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɨɩɟɪɚɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɦɨɛɢɥɶɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢ-
ɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɛɨɥɟɟ ɩɨɥɧɨ  
ɢ ɞɨɫɬɨɜɟɪɧɨ ɨɰɟɧɢɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ. 

2. ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ 
ɨɰɟɧɤɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ ɫɨ 
ɫɤɜɨɡɧɵɦɢ ɝɥɚɜɧɵɦɢ ɮɟɪɦɚɦɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ 
ɦɨɛɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. Ɍɟɨɪɟɬɢɱɟɫɤɨɣ 
ɨɫɧɨɜɨɣ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɥɟɝɥɢ ɩɨɥɨɠɟɧɢɹ «Ɋɭɤɨ-
ɜɨɞɫɬɜɚ» ɩɨ ɨɰɟɧɤɟ ɞɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɦɨɫɬɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢ-
ɱɟɫɤɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ ɢ 
ɩɪɢɟɦɚ ɫɨɨɬɧɨɲɟɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɪɚɡɧɵɯ ɷɥɟɦɟɧɬɚɯ ɩɨɡɜɨɥɢɥɨ ɢɫɤɥɸɱɢɬɶ ɢɡ ɢɫɯɨɞ-
ɧɵɯ ɮɨɪɦɭɥ ɧɟɢɡɜɟɫɬɧɭɸ ɜɟɥɢɱɢɧɭ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɤɚɡɚɧɚ ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-
ɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɝɪɭɡɤɢ ɨɞɧɨɣ 
ɢɡ ɝɥɚɜɧɵɯ ɮɟɪɦ ɨɬ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɩɭɬɢ ɧɚ ɦɨ-

ɫɬɭ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɧɚɯɨɠɞɟɧɢɸ ɝɪɭ-
ɡɨɩɨɞɴɟɦɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɝɥɚɜɧɵɯ ɮɟɪɦ. 
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Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɜɵɹɜɥɟɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɷɮɮɟɤɬɢɜ-
ɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɝɨɪɨɞɫɤɨɝɨ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɦɨɞɟɥɢ ɜɵɛɨɪɚ ɨɩɬɢ-
ɦɚɥɶɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɫɟɬɢ. 

Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɬɢɩ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɤɨɧɤɪɟɬɧɵɣ ɦɚɪɲɪɭɬ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɤɨɧɮɢɝɭɪɚɰɢɹ 
ɦɚɪɲɪɭɬɧɨɣ ɫɟɬɢ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɟɬ ɧɚ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɪɚɫɫɦɨɬɪɟɧɚ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɚɹ ɞɜɭɯɭɪɨɜɧɟɜɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɵɛɨɪɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɧɟɨɛɯɨɞɢɦɨɣ ɜɦɟɫɬɢɦɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɟɬɟɣ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɞɨ-
ɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɩɟɪɟɜɨɡɤɚɯ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɷɤɨɧɨɦɢɱɟ-
ɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ. ɉɨɧɹɬɢɟ «ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ» ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɬɪɭ-

ɞɚ, ɪɚɡɦɟɪɚ ɩɪɢɛɵɥɢ ɢ ɭɪɨɜɧɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɦɢɧɢɦɢɡɚɰɢɸ ɫɭɦɦɚɪɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɢɡɞɟɪɠɟɤ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ. ɋɬɪɭɤɬɭɪɚ ɡɚɬɪɚɬ, ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɜ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, – ɡɚɬɪɚɬɵ ɩɚɫɫɚ-

ɠɢɪɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. Ɇɨɞɟɥɶ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɩɚɫɫɚɠɢɪɵ ɜɵɛɢɪɚɸɬ ɢɡ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɦɚɪɲɪɭɬɨɜ, ɫɨɟɞɢ-
ɧɹɸɳɢɯ ɥɸɛɵɟ ɞɜɚ ɭɡɥɚ ɜ ɫɟɬɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɭɸ ɩɪɨɩɭɫɤɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɪɟɦɹ ɜ ɩɭɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɥɢɱɟɫɬɜɭ ɩɚɫɫɚɠɢɪɨɜ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɫɬɚɬɶɟ ɦɟɬɨɞɢɤɚ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɢɞɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɞɧɚɤɨ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɚ ɫɥɚɠɟɧɧɚɹ ɪɚɛɨɬɚ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ ɩɟɪɟɜɨɡɨɱɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ. 
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