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ɍɠɚɪɢɧɫɤɢɣ Ⱥ.ɘ.2 

ɊȺɁɊȺȻɈɌɄȺ ɆɈȾȿɅɂ ɈɐȿɇɄɂ ɂ ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə  
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Ⱥɧɧɨɬɚɰɢɹ 
ɋɟɝɨɞɧɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɢɥɵɯ ɤɨɦɩɥɟɤɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɛɵɫɬɪɨɪɚɡɜɢɜɚɸɳɢɯɫɹ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɠɢɥɢɳɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɢ ɢɧɬɟɧɫɢɜɧɨ 
ɪɚɡɜɢɜɚɸɬɫɹ ɨɫɨɛɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɝɨɪɨɞɫɤɢɯ ɚɝɥɨɦɟɪɚɰɢɣ – ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɟ 
ɬɟɪɪɢɬɨɪɢɢ. Ɉɞɧɚɤɨ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɡɚɫɬɪɨɣɤɚ ɩɨɞɨɛɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɜ 
ɨɫɧɨɜɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɨɩɪɨɫɨɜ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ ɱɚɫɬɨ ɩɨɩɚɞɚɸɬ ɜ ɡɨɧɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɥɚɧɢɪɨɜɚɧɢɟɦ, ɡɚɫɬɪɨɣɤɨɣ ɢ ɪɚɡɜɢɬɢɟɦ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɫ ɭɱɟɬɨɦ ɢɯ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɱɬɨ ɧɟɨɬɴɟɦɥɟɦɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟɦ 
ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ. Ɉɞɧɢɦ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɹɜɥɹɟɬɫɹ ɩɨɱɜɚ, 
ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɨɣ ɜɥɢɹɟɬ ɤɚɤ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɤɭɥɶɬɭɪ, ɬɚɤ ɢ ɧɚ ɡɞɨɪɨɜɶɟ ɩɪɨɠɢɜɚɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɚɜɬɨɞɨɪɨɝ. Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɜ ɜɢɞɟ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɢ ɢɧɠɟɧɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɥɟɝɚɸɳɟɣ 
ɚɜɬɨɞɨɪɨɝɢ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɪɟɚɥɢɡɨɜɚɧɚ c ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɢ 
ɮɭɧɤɰɢɣ Neural Network Toolbox ɫɢɫɬɟɦɵ MATLAB. ɉɨɥɭɱɚɟɦɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɡɭɥɶɬɚɬɢɜɧɵɯ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɫɮɟɪɟ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɡɜɢɬɢɹ ɢ ɡɚɫɬɪɨɣɤɢ 
ɞɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ; ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ; ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ. 
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Ⱥbstract 
Today, the construction of residential complexes is one of the priority areas of the dynamic 

regions of the Russian Federation, in particular, it should be noted private housing construction. 

As a result, special components of urban agglomerations are formed and intensively developed – 

rural-urban areas. However, the planning and development of such territories in the regions of 

Russia is mainly carried out without consideration of environmental security. As a result, rural-

urban areas often fall into environmental risk zones. In this regard, it becomes important to ensure 

effective management of planning and development of rural-urban areas, taking into account their 

environmental safety, which is associated with the research and development of effective methods 

and models for supporting decision-making in this area. One of the most important components of 

the natural environment of rural-urban areas is the soil, the state of which affects both the ability 

to grow crops and the health of the living population. This article examines the results of 

modeling the state of the soil environment of rural-urban areas located in the area of action of 

highways. The authors proposed a mathematical model in the form of an artificial neural network, 

which makes it possible to estimate and predict the concentration of pollutants in the soil, 

depending on the parameters of motor traffic flows and the engineering characteristics of the 

adjacent road. This model is implemented using a package of application programs and functions 

of the Neural Network Toolbox of the MATLAB system. The resulting information can be used 

to make effective management decisions in the planning, education, development and 

development of these territories. 

Keywords: rural-urban territories; neural networks; forecasting of the state of soils. 

ȼȼȿȾȿɇɂȿ 
ɋɟɝɨɞɧɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɢɥɵɯ ɤɨɦɩɥɟɤɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 

ɛɵɫɬɪɨɪɚɡɜɢɜɚɸɳɢɯɫɹ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɉɫɨɛɟɧɧɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɠɢɥɢɳɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ (ɂɀɋ): ɩɨ ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ, ɧɚɱɢɧɚɹ ɫ 2005ɝ. 
ɟɠɟɝɨɞɧɵɟ ɨɛɴɟɦɵ ɂɀɋ ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɟɪɢɨɞɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɤɪɢɡɢɫɚ 2008-2009ɝɝ.) (ɪɢɫɭɧɨɤ 1). Ⱦɨɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɠɢɥɵɯ ɞɨɦɨɜ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 
ɠɢɥɢɳɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤ 2017ɝ. ɫɨɫɬɚɜɢɥɚ ɛɨɥɟɟ 40% [1]. ɇɚ ɪɢɫɭɧɤɟ 1 ɨɬɨɛɪɚɠɟɧɚ ɩɥɨɳɚɞɶ 
ɜɜɨɞɢɦɨɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɶɹ ɡɚ 2005-2016ɝɝ.  

Ɋɢɫ. 1. Ⱦɢɧɚɦɢɤɚ ɩɥɨɳɚɞɢ ɜɜɟɞɟɧɧɨɝɨ ɜ ɞɟɣɫɬɜɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɶɹ  
ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɡɚ ɩɟɪɢɨɞ 2005-2016 ɝɝ. 

Fig 1. Dynamics of the area of the constructed individual housing in the Russian Federation 

for the period 2005-2016 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɢ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɨɫɨɛɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɝɨɪɨɞɫɤɢɯ 
ɚɝɥɨɦɟɪɚɰɢɣ – ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɬɪɭɞɧɨ ɨɬɧɟɫɬɢ ɤ ɫɭɝɭɛɨ 
ɝɨɪɨɞɫɤɨɦɭ ɢɥɢ ɫɟɥɶɫɤɨɦɭ, ɜ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɬɟɪɪɢɬɨɪɢɢ ɂɀɋ, ɪɚɛɨɱɢɟ ɩɨɫɟɥɤɢ, ɫɟɥɶɫɤɢɟ 
ɩɨɫɟɥɟɧɢɹ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ, ɩɪɢɝɨɪɨɞɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɬ.ɩ.[2] 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɡɚɫɬɪɨɣɤɚ ɩɨɞɨɛɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɜ 
ɨɫɧɨɜɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɨɩɪɨɫɨɜ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ ɱɚɫɬɨ ɩɨɩɚɞɚɸɬ ɜ ɡɨɧɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ 
ɧɚɪɭɲɟɧɢɟ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɢɦɟɸɳɢɟ ɜɚɠɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɜ 2009 ɝ. ɜ ɝ. Ȼɟɥɝɨɪɨɞɟ ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɜɬɨɦɚɝɢɫɬɪɚɥɶ «ɋɩɭɬɧɢɤ – 

ɋɭɦɫɤɚɹ – ɑɢɱɟɪɢɧɚ – ɪɨɬɨɧɞɚ». ɐɟɥɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɛɵɥɨ ɫɧɢɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ 
ɰɟɧɬɪɚɥɶɧɭɸ ɭɥɢɰɭ ɝɨɪɨɞɚ – ɩɪɨɫɩɟɤɬ Ȼ. ɏɦɟɥɶɧɢɰɤɨɝɨ, ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɢ 
ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɯɨɞɚ ɬɪɚɧɡɢɬɧɨɝɨ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɤ ɩɪɢɝɪɚɧɢɱɧɵɦ ɫ ɍɤɪɚɢɧɨɣ ɪɚɣɨɧɚɦ. Ɉɞɧɚɤɨ ɫɟɝɨɞɧɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɩɪɨɥɟɝɚɟɬ ɱɟɪɟɡ ɪɚɣɨɧɵ ɂɀɋ. ɉɪɢɱɟɦ ɧɚ ɧɟɤɨɬɨɪɵɯ ɭɱɚɫɬɤɚɯ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 
ɝɪɚɧɢɰ ɠɢɥɵɯ ɞɨɦɨɜ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 2 ɦ. Ʉɚɪɬɚ ɫ ɭɤɚɡɚɧɢɟɦ ɞɚɧɧɨɣ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ ɩɨɤɚɡɚɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 2, ɠɟɥɬɵɦɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚɦɢ ɜɵɞɟɥɟɧɵ ɭɱɚɫɬɤɢ ɂɀɋ.  

Ɋɢɫ. 2. ɋɯɟɦɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ «ɋɩɭɬɧɢɤ – ɋɭɦɫɤɚɹ – ɑɢɱɟɪɢɧɚ – ɪɨɬɨɧɞɚ» ɝ. Ȼɟɥɝɨɪɨɞ 

Fig 2. Scheme of the motorway "Sputnik – Sumskaya – Chicherina – rotonda" Belgorod 

ȼ 2016 ɝ. ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɇɂɍ «ȻɟɥɝȽɍ» ɩɨ ɨɛɪɚɳɟɧɢɸ ɠɢɬɟɥɟɣ ɧɚ ɨɞɧɨɦ ɢɡ ɬɚɤɢɯ ɭɱɚɫɬɤɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨɤɚɡɚɥɢ ɩɨɜɵɲɟɧɢɟ ɡɧɚɱɟɧɢɣ ɉȾɄ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ (1,8 ɉȾɄ), ɬɨɥɭɨɥɚ 
(1,42 ɉȾɄ), ɛɟɧɡɨɥɚ (1,43 ɉȾɄ) ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɜɢɧɰɚ 
(1,56 ɉȾɄ), ɰɢɧɤɚ (1,1 ɉȾɄ) ɢ ɦɟɞɢ (1,06 ɉȾɄ) ɜ ɩɨɱɜɚɯ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ 
(72 ɞȻȺ ɩɪɢ ɧɨɪɦɚɬɢɜɟ 55 ɞȻȺ). Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɧɟɠɟɥɚɬɟɥɶɧɨ, ɤɚɤ ɞɥɢɬɟɥɶɧɨɟ ɩɪɨɠɢɜɚɧɢɟ, ɬɚɤ ɢ ɜɟɞɟɧɢɟ ɥɢɱɧɨɝɨ ɩɨɞɫɨɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 



ʣˈˇˑ˓ˑ˅ ʑ.ʗ., ʗ˅˃˜˖ˍ ʝ.ʏ., ʢˉ˃˓ˋː˔ˍˋˌ ʏ.ʭ. ʟ˃ˊ˓˃˄ˑ˕ˍ˃ ˏˑˇˈˎˋ ˑ˙ˈːˍˋ ˋ 
˒˓ˑˆːˑˊˋ˓ˑ˅˃ːˋя ˔ˑ˔˕ˑяːˋя ˒ˑ˚˅ ˔ˈˎ˟˔ˍˑ-ˆˑ˓ˑˇ˔ˍˋ˘ ˕ˈ˓˓ˋ˕ˑ˓ˋˌ ː˃ ˑ˔ːˑ˅ˈ 

ˋ˔ˍ˖˔˔˕˅ˈːːˑˌ ːˈˌ˓ˑːːˑˌ ˔ˈ˕ˋ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.͸, №4, 2017 
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɫɤɚɡɚɧɧɵɦ, ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɥɚɧɢɪɨɜɚɧɢɟɦ, ɡɚɫɬɪɨɣɤɨɣ ɢ ɪɚɡɜɢɬɢɟɦ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɫ ɭɱɟɬɨɦ ɢɯ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɬɨ ɧɟɨɬɴɟɦɥɟɦɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟɦ 
ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ, ɦɟɯɚɧɢɡɦɨɜ ɟɝɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ 
ɬɟɪɪɢɬɨɪɢɣ, ɚ ɢɦɟɧɧɨ: 

 ɩɪɟɨɛɥɚɞɚɧɢɟ ɦɚɥɨɷɬɚɠɧɨɣ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ;

 ɚɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɞɟɧɢɟ ɥɢɱɧɨ ɩɨɞɫɨɛɧɨɝɨ
ɯɨɡɹɣɫɬɜɚ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ. 

ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɩɪɟɨɛɥɚɞɚɧɢɟ ɦɚɥɨɷɬɚɠɧɨɣ ɡɚɫɬɪɨɣɤɢ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɫɧɢɠɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ 
ɧɚɤɨɩɥɟɧɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɡɨɧ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ.  ɋ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɡɦɨɜ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɪɚɡɜɢɬɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ, ɨɛɪɚɡɨɜɚɧɢɢ, ɡɚɫɬɪɨɣɤɟ ɢ ɪɚɡɜɢɬɢɢ ɩɨɞɨɛɧɵɯ 
ɬɟɪɪɢɬɨɪɢɣ ɩɪɢɜɨɞɢɬ ɤ ɬɚɤɨɣ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɟ (ɪɚɫɩɨɥɨɠɟɧɢɸ ɠɢɥɵɯ, 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ ɨɛɴɟɤɬɨɜ), ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɧɢɤɚɟɬ ɧɟɩɪɟɪɵɜɧɨɟ ɚɝɪɟɫɫɢɜɧɨɟ 
ɬɟɯɧɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɧɚɫɟɥɟɧɢɟ, ɠɢɜɨɬɧɵɣ ɢ ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ 
ɹɜɥɹɟɬɫɹ ɩɨɱɜɚ, ɜ ɤɨɬɨɪɨɣ ɫɤɚɩɥɢɜɚɸɬɫɹ ɫɬɨɣɤɢɟ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɫɬɭɩɚɸɳɢɟ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ (ɡɚɝɪɹɡɧɟɧɧɵɟ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɨɫɚɞɤɢ, ɫɬɨɱɧɵɟ ɜɨɞɵ, ɛɵɬɨɜɵɟ 
ɨɬɯɨɞɵ, ɭɞɨɛɪɟɧɢɹ ɢ ɬ.ɞ.) Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɦɨɝɭɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɫɹ ɩɨ ɩɨɱɜɟɧɧɨɦɭ 
ɩɪɨɮɢɥɸ ɢ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɜ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ. Ⱦɚɧɧɵɟ ɩɪɨɰɟɫɫɵ 
ɜɥɢɹɸɬ ɤɚɤ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɬɚɤ ɢ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ 
ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫɪɟɞ (ɜɨɞɚ, ɜɨɡɞɭɯ), ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ 
ɧɚɫɟɥɟɧɢɹ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɱɜ ɹɜɥɹɸɬɫɹ ɚɜɬɨɞɨɪɨɝɢ.  

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ 
ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɚɜɬɨɞɨɪɨɝ. Ⱥɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜ ɜɢɞɟ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ (ɂɇɋ), ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ, ɢɧɠɟɧɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɥɟɝɚɸɳɟɣ ɚɜɬɨɞɨɪɨɝɢ ɢ 
ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɂɀɋ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟɣɪɨɫɟɬɟɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɥɫɹ ɚɜɬɨɪɚɦɢ ɪɚɧɟɟ 
ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɵɯ ɢ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ [3-5]. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞɨɛɧɵɯ ɂɇɋ ɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 ɨɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ
 ɫɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɨɛɭɱɟɧɢɹ;
 ɜɵɛɨɪ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ;
 ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɩɨɞɛɨɪ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɬɢ;
 ɨɰɟɧɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ.
ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɨɤɚɡɚɬɟɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ

ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɨɤ ɧɚ ɜɵɛɪɚɧɧɨɣ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ: ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɨɬɨɤɚ (ɤɦ/ɱ), ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɞɨɪɨɝɢ (ɞɧɟɣ), ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 
ɬɢɩɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɥɟɝɤɨɜɵɟ, ɝɪɭɡɨɜɵɟ ɞɨ 5 ɬ., ɝɪɭɡɨɜɵɟ ɛɨɥɟɟ 5 ɬ., ɚɜɬɨɛɭɫɵ, 
ɦɨɬɨɰɢɤɥɵ) (ɲɬ.), ɚ ɬɚɤɠɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɚɜɬɨɞɨɪɨɝɢ ɞɨ ɂɀɋ (ɦ). 

ȼɵɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɞɟɥɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ (ɦɝ/ɤɝ): ɫɜɢɧɰɚ, ɰɢɧɤɚ, ɯɪɨɦɚ, ɤɚɞɦɢɹ, ɛɟɧɡɚɩɢɪɟɧɚ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼɵɛɨɪ ɞɚɧɧɵɯ 
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ɜɟɳɟɫɬɜ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɢɦɟɧɧɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɚɱɟɫɬɜɚ ɩɨɱɜ ɞɥɹ 
ɬɟɪɪɢɬɨɪɢɣ ɞɚɧɧɨɝɨ ɜɢɞɚ [6]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɭɱɚɸɳɢɯ ɞɚɧɧɵɯ ɇɂɅ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɰɟɧɬɪɨɦ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɇɂɍ «ȻɟɥȽɍ» ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɛ ɩɨɱɜ ɨɬɨɛɪɚɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɂɀɋ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɨɧɟ 
ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɞɨɪɨɝ Ȼɟɥɝɨɪɨɞɫɤɨɣ ɚɝɥɨɦɟɪɚɰɢɣ (ɜɫɟɝɨ 200 ɩɪɨɛ ɜ ɬɪɟɯɤɪɚɬɧɨɦ 
ɩɨɜɬɨɪɟɧɢɢ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ). Ɋɟɡɭɥɶɬɚɬɵ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɨɛɭɱɚɸɳɭɸ 
(ɩɨ 150-ɬɢ ɩɪɨɛɚɦ) ɢ ɩɪɨɜɟɪɨɱɧɭɸ ɜɵɛɨɪɤɢ (ɩɨ 50-ɬɢ ɩɪɨɛɚɦ). 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɧɚ ɨɫɧɨɜɟ ɂɇɋ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɬɨɩɨɥɨɝɢɢ ɧɟɣɪɨɧɧɨɣ 
ɫɟɬɢ. Ɍɨɩɨɥɨɝɢɹ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɱ ɪɟɲɚɟɦɵɯ ɞɚɧɧɨɣ ɦɨɞɟɥɶɸ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 
ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɜɨɞɢɬɶɫɹ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɞɥɹ ɱɟɝɨ ɜ ɨɫɧɨɜɧɨɦ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɂɇɋ ɫɥɟɞɭɸɳɢɯ ɬɨɩɨɥɨɝɢɣ: ɦɧɨɝɨɫɥɨɣɧɵɣ ɩɟɪɫɟɩɬɪɨɧ ɢ ɫɟɬɢ ɫ ɪɚɞɢɚɥɶɧɨ-

ɛɚɡɢɫɧɨɣ ɮɭɧɤɰɢɟɣ(RBF). [7-10] Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɥɭɱɲɟɣ ɬɨɩɨɥɨɝɢɢ ɢ ɫɬɪɭɤɬɭɪɵ ɫɟɬɢ ɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɞɚɧɧɵɦɢ ɬɨɩɨɥɨɝɢɹɦɢ, ɜ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɫɤɪɵɬɵɯ 
ɫɥɨɟɜ, ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɪɨɧɨɜ ɜ ɫɥɨɹɯ, ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɢ ɚɤɬɢɜɚɰɢɢ ɢ ɚɥɝɨɪɢɬɦɵ 
ɨɛɭɱɟɧɢɹ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɇɋ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɵɯ 
ɩɪɨɝɪɚɦɦ ɢ ɮɭɧɤɰɢɣ Neural Network Toolbox ɫɢɫɬɟɦɵ MATLAB, ɩɨɡɜɨɥɹɸɳɢɣ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 
ɂɇɋ ɪɚɡɥɢɱɧɵɯ ɬɨɩɨɥɨɝɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɨɫɬɪɨɟɧɧɵɯ ɦɨɞɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ: mse – cɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ, ɦɢɧɢɦɢɡɢɪɭɟɦɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ; 
R2 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ; .ɨɛȺ  ɢ .ɩɪɨɝȺ  – ɫɪɟɞɧɢɟ ɨɲɢɛɤɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɧɚ ɨɛɭɱɚɸɳɟɣ ɢ 
ɬɟɫɬɨɜɨɣ ɜɵɛɨɪɤɚɯ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɨɱɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɚ ɫɟɬɶ 
ɫ ɬɨɩɨɥɨɝɢɟɣ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɩɟɪɫɟɩɬɪɨɧɚ ɫ 2 ɫɤɪɵɬɵɦɢ ɫɥɨɹɦɢ (10 ɢ 15 ɧɟɣɪɨɧɨɜ ɜ ɤɚɠɞɨɦ ɫɥɨɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɢ ɫɢɝɦɨɜɢɞɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɚɤɬɢɜɚɰɢɢ. Ⱦɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ 
ɨɲɢɛɤɚ ɨɛɭɱɟɧɢɹ ɫɨɫɬɚɜɢɥɚ mse = 0,3∙10-5; ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ R2 = 99,73; ɫɪɟɞɧɢɟ ɨɲɢɛɤɢ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɧɚ ɨɛɭɱɚɸɳɟɣ ɢ ɬɟɫɬɨɜɨɣ ɜɵɛɨɪɤɚɯ: .ɨɛȺ =0,98 %, .ɩɪɨɝȺ  = 0,92 %. ɋɬɪɭɤɬɭɪɚ 
ɞɚɧɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɚ ɩɨɥɭɱɟɧɧɨɝɨ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɩɟɪɫɟɩɬɪɨɧɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ ɫɢɫɬɟɦɟ MATLAB 

Fig. 3. The structure of the developed multilayer perceptron, implemented in the MATLAB system 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɩɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ ɨɞɧɨɣ ɢɡ ɢɫɫɥɟɞɭɟɦɵɯ 
ɚɜɬɨɞɨɪɨɝ (ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɞɚɧɧɭɸ ɚɜɬɨɞɨɪɨɝɭ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1). Ɋɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 1 

ȼɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Table 1 

Input parameters used for modeling 

№ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ, ɤɦ/ɱ 57 

2 ɉɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɞɨɪɨɝɢ, ɞɧɟɣ 1460 
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˒˓ˑˆːˑˊˋ˓ˑ˅˃ːˋя ˔ˑ˔˕ˑяːˋя ˒ˑ˚˅ ˔ˈˎ˟˔ˍˑ-ˆˑ˓ˑˇ˔ˍˋ˘ ˕ˈ˓˓ˋ˕ˑ˓ˋˌ ː˃ ˑ˔ːˑ˅ˈ 

ˋ˔ˍ˖˔˔˕˅ˈːːˑˌ ːˈˌ˓ˑːːˑˌ ˔ˈ˕ˋ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.͸, №4, 2017 

8 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

№ ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

3 ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ. 4480 

4 ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɡɨɜɵɯ Ⱥɜɬɨɦɨɛɢɥɟɣ ɞɨ 5 ɬ., ɲɬ. 510 

5 ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɛɨɥɟɟ 5 ɬ., ɲɬ. 1860 

6 ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɛɭɫɨɜ, ɲɬ. 310 

7 ɋɪɟɞɧɟɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɬɨɰɢɤɥɨɜ, ɲɬ. 12 

8 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɚɜɬɨɞɨɪɨɝɢ, ɦ. 50 

Ɍɚɛɥɢɰɚ 2 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Table 2 

Simulation results 

№ Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ Ʉɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɤɝ 

1 ɋɜɢɧɟɰ 11,5 

2 ɐɢɧɤ 23,3 

3 ɏɪɨɦ 15,1 

4 Ʉɚɞɦɢɣ 1,3 

5 Ȼɟɧɡɚɩɢɪɟɧ 0,01 

6 ɇɟɮɬɟɩɪɨɞɭɤɬɵ 14 

ɁȺɄɅɘɑȿɇɂȿ 

ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ: 
 ɜɵɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ, ɜɥɢɹɸɳɢɟ

ɤɚɤ ɧɚ ɜɵɪɚɳɢɜɚɧɢɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɬɚɤ ɢ ɧɚ ɡɞɨɪɨɜɶɟ ɩɪɨɠɢɜɚɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ; 
 ɩɪɨɜɟɞɟɧɵ ɥɚɛɨɪɚɬɨɪɧɵɟ ɚɧɚɥɢɡɵ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜ ɞɜɭɯɫɨɬ ɭɱɚɫɬɤɨɜ ɂɀɋ ɜ ɡɨɧɟ

ɞɟɣɫɬɜɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ; 
 ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɰɟɧɤɟ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɫɨɫɬɨɹɧɢɹ

ɩɨɱɜ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɚ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜ 
ɜɢɞɟ ɂɇɋ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɚɯ ɫɟɥɶɫɤɨ-ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɚɜɬɨɞɨɪɨɝ. 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɡɭɥɶɬɚɬɢɜɧɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɜ ɫɮɟɪɟ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɢɹ, ɪɚɡɜɢɬɢɹ ɢ ɡɚɫɬɪɨɣɤɢ ɞɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. 

ȻɅȺȽɈȾȺɊɇɈɋɌɂ 
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɝɨ ɮɨɧɞɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

№ 15-48-03163 «ɋɨɡɞɚɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪɨɬɨɬɢɩɚ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ 
ɷɤɨɦɨɧɢɬɨɪɢɧɝɚ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɢɨɬɟɯɧɨɫɮɟɪɨɣ ɫɟɥɶɫɤɨ-

ɝɨɪɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ». 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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Ɏɟɞɨɪɨɜ ȼɹɱɟɫɥɚɜ ɂɝɨɪɟɜɢɱ, ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

ɂɜɚɳɭɤ Ɉɥɶɝɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
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Ⱥɧɧɨɬɚɰɢɹ 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ ɫ 
ɭɱёɬɨɦ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɞɭɤɬɨɜ SAP. Ɉɩɪɟɞɟɥɟɧɵ ɦɟɫɬɨ ɢ ɡɧɚɱɢɦɨɫɬɶ 
ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɵ ɢɫɩɨɥɧɢɬɟɥɟɣ ɜ ɠɢɡɧɟɧɧɨɦ ɰɢɤɥɟ SAP-ɩɪɨɟɤɬɚ. 
Ɉɩɪɟɞɟɥɟɧɚ ɪɨɥɶ ɩɪɨɰɟɫɫɚ ɨɰɟɧɤɢ ɩɟɪɫɨɧɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ȼɵɹɜɥɟɧɵ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɞɭɤɬɨɜ ɢ ɩɪɨɟɤɬɨɜ SAP, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɤɨɧɬɟɤɫɬɟ ɨɩɪɟɞɟɥɟɧɵ 
ɬɟɪɦɢɧɵ «ɤɨɦɩɟɬɟɧɰɢɹ», «ɤɜɚɥɢɮɢɤɚɰɢɹ», «ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ». ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ 
ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ. Ʉɪɢɬɟɪɢɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 
ɤɥɚɫɬɟɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɟɦɚɧɬɢɤɨɣ ɩɨɧɹɬɢɣ «ɤɨɦɩɟɬɟɧɰɢɹ» ɢ «ɤɜɚɥɢɮɢɤɚɰɢɹ». 
ɋɮɨɪɦɢɪɨɜɚɧɵ ɲɤɚɥɵ ɨɰɟɧɨɤ ɫ ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ ɤɪɢɬɟɪɢɟɜ. Ⱦɥɹ ɤɪɢɬɟɪɢɟɜ 
ɪɚɫɫɱɢɬɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɧɚɱɢɦɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɋɉɉɊ «Ɋɟɲɟɧɢɟ». ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ 
ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɧɢɬɟɥɹɦ SAP-ɩɪɨɟɤɬɨɜ. Ɉɩɪɟɞɟɥɟɧ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧ ɫɨɫɬɚɜ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ; ɨɰɟɧɤɚ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ; ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɪɨɟɤɬɚ; SAP ERP. 
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Ⱥbstract 
This article is devoted to the development of a methodology for evaluating executors of SAP 

projects taking into account the specific features of SAP products. The place and importance of 

the process of forming the team of performers in the life cycle of the SAP project are determined. 

The role of the process of personnel assessment in the process of project management is defined. 

Specific features of SAP products and projects have been revealed, which affect the requirements 

for the competence of performers. In this context, the terms "competence", "qualification", 
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"competence" are defined. The main criteria for evaluating the competence of executors of SAP 

projects are formulated. The criteria are divided into clusters in accordance with the semantics of 

the terms "competence" and "qualification". Scales of assessments are formed taking into account 

the characteristics of individual criteria. For the criteria, significance factors were calculated 

using the DSS "Solution". The main requirements for executors of SAP projects are formulated. 

The composition of the competencies necessary for the organization to carry out the project 

activity has been determined and structured. A methodology for assessing the competence of SAP 

project executors has been developed. 

Keywords: decision support systems; assessment of the competence of the staff; methodology for 

evaluating project executors; SAP ERP. 

 

 

ȼȼȿȾȿɇɂȿ 

ɉɪɨɟɤɬɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɬ.ɟ. ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɩɪɨɟɤɬɨɜ, 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɧɨɠɟɫɬɜɨ ɩɪɨɰɟɫɫɨɜ, ɧɚɱɢɧɚɹ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɞɟɢ ɩɪɨɟɤɬɚ ɢɥɢ ɩɨɹɜɥɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɤɥɢɟɧɬɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɫɞɚɱɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɩɟɪɟɞɚɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɚɪɯɢɜ. 

ɋɢɫɬɟɦɚ SAP ERP – ɤɨɦɩɥɟɤɫɧɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɧɚɛɨɪɚ ɩɪɢɤɥɚɞɧɵɯ ɦɨɞɭɥɟɣ, 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɤɨɦɩɚɧɢɢ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɦɚɫɲɬɚɛɟ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ. ȼ SAP ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɚ ɭɫɤɨɪɟɧɧɨɝɨ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɢɧɫɬɪɭɦɟɧɬ 
ɜɧɟɞɪɟɧɢɹ, ɫɪɟɞɫɬɜɨ ɨɰɟɧɤɢ ɩɪɨɟɤɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ, ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ ɢ 
ɥɸɞɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɢ ɫɪɟɞɫɬɜɚ ɪɚɧɧɟɣ ɞɢɚɝɧɨɫɬɢɤɢ; ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɭɸ ɩɨɞɞɟɪɠɤɭ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɨɩɟɪɚɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɨɛɥɟɦ [9]. 

ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ SAP-ɩɪɨɟɤɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 4 ɨɫɧɨɜɧɵɟ ɫɬɚɞɢɢ:  
1) ɫɬɚɞɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɢɡɭɱɟɧɢɟ ɪɵɧɨɱɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɡɚɤɚɡɱɢɤɨɜ, ɜɵɪɚɛɨɬɤɚ ɢɞɟɣ ɩɪɨɟɤɬɨɜ, ɢɯ ɨɰɟɧɤɚ ɢ ɪɚɡɪɚɛɨɬɤɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɣ ɫɬɚɞɢɢ ɦɨɠɟɬ 
ɫɬɚɬɶ ɪɟɲɟɧɢɟ ɨ ɫɬɚɪɬɟ ɩɪɨɟɤɬɚ. 

2) ɩɪɟɞɞɨɝɨɜɨɪɧɚɹ (ɩɪɟɫɟɣɥ) ɫɬɚɞɢɹ – ɨɬɤɪɵɬɢɟ ɧɨɜɨɝɨ ɩɪɟɫɟɣɥ-ɩɪɨɟɤɬɚ, ɰɟɥɶɸ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟ ɤɨɧɬɪɚɤɬɚ ɫ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɡɚɤɚɡɱɢɤɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɨɞɹɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ (ɜɫɬɪɟɱɢ, ɩɪɟɡɟɧɬɚɰɢɢ, ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɟɞɥɨɠɟɧɢɹ), ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɪɟɫɭɪɫɧɵɣ 
ɩɥɚɧ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱёɬ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ. ɉɪɟɤɪɚɳɟɧɢɟ ɩɪɟɞɞɨɝɨɜɨɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɩɪɢɱɢɧɟ ɡɚɤɥɸɱɟɧɢɹ ɤɨɧɬɪɚɤɬɚ ɫ ɡɚɤɚɡɱɢɤɨɦ ɢɥɢ ɩɨ ɩɪɢɱɢɧɟ ɦɚɥɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 
ɡɚɤɥɸɱɟɧɢɹ ɤɨɧɬɪɚɤɬɚ. 

3) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɬɚɞɢɹ – ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɡɚɤɥɸɱɟɧɢɹ ɤɨɧɬɪɚɤɬɚ ɫ ɡɚɤɚɡɱɢɤɨɦ. 
ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɤɨɧɬɪɚɤɬɧɵɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɟɪɟɞ ɡɚɤɚɡɱɢɤɨɦ ɫ 
ɡɚɞɚɧɧɵɦɢ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɩɪɨɟɤɬɚ ɩɚɪɚɦɟɬɪɚɦɢ: ɨɛɴɟɦ ɪɚɛɨɬ, ɫɪɨɤɢ, ɤɚɱɟɫɬɜɨ, ɫɬɨɢɦɨɫɬɶ.  

4) ɫɬɚɞɢɹ ɡɚɜɟɪɲɟɧɢɹ – ɩɟɪɟɞɚɱɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɟɤɬɚ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɮɨɪɦɚɥɶɧɨɟ ɡɚɤɪɵɬɢɟ ɩɪɨɟɤɬɚ ɢ ɟɝɨ ɚɧɚɥɢɡ, ɩɟɪɟɞɚɱɚ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɚɪɯɢɜ. 

Ɇɨɞɟɥɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ SAP-ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.  
ȼɚɠɧɵɦ ɷɬɚɩɨɦ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ SAP-ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɚɧɞɵ ɟɝɨ 

ɢɫɩɨɥɧɢɬɟɥɟɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɧɢɣ ɩɪɨɟɤɬɚ (ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɥɚɧɚ) ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɯ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɱɶɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ 
ɩɨɡɜɨɥɢɬ ɞɨɫɬɢɝɧɭɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ [1].  
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Ɋɢɫ. 1. ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ SAP-ɩɪɨɟɤɬɚ  
Fig. 1. SAP-project’s Life Cycle 

 

ɗɬɚɩ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɲɚɝɚ: 
­ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɝɪɭɩɩɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ; 
­ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɝɪɭɩɩ ɩɪɨɟɤɬɚ. 
Ɉɩɬɢɦɚɥɶɧɵɣ ɫɨɫɬɚɜ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɚ ɮɨɪɦɢɪɭɟɬɫɹ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɢɧɮɨɪɦɚɰɢɢ 

ɨ ɬɟɤɭɳɟɦ ɭɪɨɜɧɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɤɚɠɞɨɝɨ ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ [8]. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɨɟɤɬɧɵɟ ɤɨɦɩɚɧɢɢ ɪɚɛɨɬɚɸɬ ɩɨ ɫɯɟɦɟ ɦɚɬɪɢɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɝɞɟ ɧɚ ɜɪɟɦɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɫɨɡɞɚёɬɫɹ ɜɪɟɦɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ, ɢ ɤɚɠɞɨɦɭ ɭɱɚɫɬɧɢɤɭ ɩɪɨɟɤɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɨɥɶ.  

Ɋɨɥɶ ɭɱɚɫɬɧɢɤɚ ɩɪɨɟɤɬɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɨɥɠɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɦ, ɱɬɨ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɞɥɹ ɪɨɥɢ ɛɨɥɟɟ ɞɢɧɚɦɢɱɧɵ ɢ ɧɟɩɨɫɬɨɹɧɧɵ – ɩɨ ɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ 
ɡɚɞɚɧɢɣ ɢ ɚɤɬɭɚɥɢɡɚɰɢɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɥɚɧɚ ɩɪɨɟɤɬɚ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɱɚɫɬɧɢɤɚɦ ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ. 
ɗɬɨ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɨɫɬɚɜɚ ɤɨɦɚɧɞɵ ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɩɨɜɬɨɪɧɨɣ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. Ɍɨ ɟɫɬɶ, ɩɪɨɰɟɫɫ ɨɰɟɧɤɢ ɩɟɪɫɨɧɚɥɚ ɢ ɜɵɛɨɪɚ ɧɚɢɥɭɱɲɟɝɨ 
ɢɫɩɨɥɧɢɬɟɥɹ ɧɨɫɢɬ ɩɨɫɬɨɹɧɧɵɣ ɢɬɟɪɚɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ ɜ ɨɛɳɟɦ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ. 

 
ɊȺɁɊȺȻɈɌɄȺ ɆȿɌɈȾɂɄɂ ɈɐȿɇɄɂ ɂɋɉɈɅɇɂɌȿɅȿɃ SAP-ɉɊɈȿɄɌɈȼ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɨɜ ɢɦɟɥɢ ɨɞɧɨɪɨɞɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɢ ɨɞɢɧɚɤɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɚ ɫɚɦ ɩɪɨɰɟɫɫ ɨɰɟɧɤɢ ɡɚɧɢɦɚɥ ɦɢɧɢɦɭɦ ɜɪɟɦɟɧɢ (ɱɬɨ ɜɚɠɧɨ ɞɥɹ 
ɫɨɛɥɸɞɟɧɢɹ ɫɪɨɤɨɜ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ), ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɦɟɬɨɞɢɤɢ 
ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ [2, 7]. Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɛɪɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɫ ɤɨɬɨɪɵɦ ɪɚɛɨɬɚɟɬ ɨɪɝɚɧɢɡɚɰɢɹ, ɢ ɮɨɪɦɢɪɭɟɦɵɟ ɷɬɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɪɨɟɤɬɚ. 

ɉɪɨɞɭɤɬɵ SAP ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 
­ ɫɢɫɬɟɦɚ SAP ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɩɪɢɤɥɚɞɧɵɯ ɦɨɞɭɥɟɣ, ɢ ɤɚɠɞɵɣ ɬɪɟɛɭɟɬ ɡɧɚɧɢɣ 

ɫɬɚɧɞɚɪɬɧɵɯ ɬɪɚɧɡɚɤɰɢɣ ɢ ɧɚɫɬɪɨɟɤ, ɜɨɡɦɨɠɧɵɯ ɪɚɫɲɢɪɟɧɢɣ, ɬɨɱɟɤ ɢɧɬɟɝɪɚɰɢɢ ɫ ɞɪɭɝɢɦɢ SAP ɢ 
ɧɟ SAP ɫɢɫɬɟɦɚɦɢ; 
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­ ɫɢɫɬɟɦɚ SAP ɭɧɢɜɟɪɫɚɥɶɧɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɜɧɟɞɪɟɧɢɟ ɜ ɥɸɛɵɯ ɨɬɪɚɫɥɹɯ. Ⱦɥɹ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɬɪɚɫɥɟɜɵɯ ɪɟɲɟɧɢɣ SAP ɬɪɟɛɭɟɬɫɹ ɡɧɚɧɢɟ ɤɚɤ ɨɬɞɟɥɶɧɵɯ 
ɦɨɞɭɥɟɣ, ɬɚɤ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɟɞɟɧɢɹ ɛɢɡɧɟɫɚ ɜ ɤɨɧɤɪɟɬɧɨɣ ɨɬɪɚɫɥɢ; 

­ ɫɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɡɧɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ ABAP4,  JAVA, WEB UI ɢ ɩɪ.; 

­ ɩɪɨɞɭɤɬ ɝɨɬɨɜ ɤ ɜɧɟɞɪɟɧɢɸ ɜ ɫɪɟɞɧɟɦ ɧɚ 50%, ɬ.ɟ. ɫɩɟɰɢɚɥɢɫɬɭ ɧɟɨɛɯɨɞɢɦɨ, ɩɨɦɢɦɨ 
ɛɚɡɨɜɵɯ ɧɚɫɬɪɨɟɤ ɢ ɮɭɧɤɰɢɣ, ɡɧɚɬɶ ɬɟɯɧɨɥɨɝɢɢ ɪɚɫɲɢɪɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɮɭɧɤɰɢɣ; 

­ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɫɢɫɬɟɦɟ ɧɚɩɢɫɚɧɚ ɧɚ ɚɧɝɥɢɣɫɤɨɦ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɬ 
ɫɩɟɰɢɚɥɢɫɬɚ SAP ɡɧɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɧɨɜ ɷɬɨɝɨ ɹɡɵɤɚ; 

­ ɫɢɫɬɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɡɧɚɧɢɹɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɟɣ SAP ɨɫɧɨɜɚɧɚ ɧɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɭɱɟɛɧɵɯ ɤɭɪɫɨɜ SAP ɩɨ ɭɪɨɜɧɹɦ ɫɥɨɠɧɨɫɬɢ, ɩɨ ɩɪɨɞɭɤɬɨɜɨɣ ɥɢɧɢɢ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɮɢɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; 

­ ɜɟɧɞɨɪ (ɤɨɦɩɚɧɢɹ SAP SE) ɧɟɩɪɟɪɵɜɧɨ ɪɚɡɜɢɜɚɟɬ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɧɨɜɥɹɟɬ 
ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɩɨɷɬɨɦɭ ɫɩɟɰɢɚɥɢɫɬɭ SAP ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɢɡɭɱɚɬɶ ɧɨɜɵɟ ɨɛɥɚɫɬɢ 
ɢ ɩɪɨɞɭɤɬɵ.  

ȼɫɟ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ 
ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ. ɇɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ 
ɬɟɪɦɢɧɵ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɩɪɢ ɨɰɟɧɤɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ. 

Ʉɨɦɩɟɬɟɧɰɢɹ – ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɩɪɨɟɤɬɚ, ɝɞɟ ɭɪɨɜɟɧɶ ɫɩɨɫɨɛɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦɢ ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ: 

­ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ – ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ; 
­ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɝɨɬɨɜɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ; 

­ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ – ɤɨɦɩɟɬɟɧɰɢɹ ɨɬɫɭɬɫɬɜɭɟɬ. 
Ʉɜɚɥɢɮɢɤɚɰɢɹ – ɜ ɤɨɧɬɟɤɫɬɟ ɨɰɟɧɤɢ SAP-ɫɩɟɰɢɚɥɢɫɬɨɜ, ɷɬɨ ɩɨɤɚɡɚɬɟɥɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 

ɧɚɥɢɱɢɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɨɩɵɬɚ ɪɚɛɨɬɵ ɢ ɫɟɪɬɢɮɢɤɚɬɨɜ SAP. ɉɪɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧёɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

­ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ; 
­ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ – ɤɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɭɪɨɜɟɧɶ ɜɥɚɞɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 

ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɢ ɧɚɥɢɱɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ. Ɍɨ ɟɫɬɶ, ɷɬɨ ɨɛɨɛɳёɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
«ɤɨɦɩɟɬɟɧɰɢɢ» ɢ «ɤɜɚɥɢɮɢɤɚɰɢɢ». 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɨɫɨɛɟɧɧɨɫɬɟɣ SAP-ɩɪɨɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɬɟɪɦɢɧɨɜ, ɬɪɟɛɨɜɚɧɢɹ (ɤɪɢɬɟɪɢɢ) ɤ ɢɫɩɨɥɧɢɬɟɥɹɦ SAP-ɩɪɨɟɤɬɚ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɚ 
ɤɥɚɫɬɟɪɚ [3]:  

1) ɤɥɚɫɬɟɪ «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ»: ɬɪɟɛɨɜɚɧɢɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ; ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɨɩɵɬɭ ɪɚɛɨɬɵ; ɬɪɟɛɨɜɚɧɢɟ ɤ ɧɚɥɢɱɢɸ ɫɟɪɬɢɮɢɤɚɬɨɜ SAP; 

2) ɤɥɚɫɬɟɪ «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɥɢɱɢɸ ɤɨɦɩɟɬɟɧɰɢɣ»: ɡɧɚɧɢɟ ɦɟɬɨɞɨɥɨɝɢɢ ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɪɨɮɢɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; ɪɚɛɨɬɚ ɫ ɢɧɬɟɪɧɟɬ – ɪɟɫɭɪɫɚɦɢ SAP; ɜɥɚɞɟɧɢɟ ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ; 
ɫɨɩɭɬɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ; ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ SAP; ɥɢɱɧɵɟ ɤɚɱɟɫɬɜɚ; 

ɡɧɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ SAP ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɮɢɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɫ ɭɱёɬɨɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɜɟɧɞɨɪɚ ɤɭɪɫɨɜ SAP). 

ɂɟɪɚɪɯɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɪɨɜɧɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɬɪɟɛɨɜɚɧɢɣ ɤ ɢɫɩɨɥɧɢɬɟɥɸ ɫɩɟɰɢɮɢɱɧɚ ɞɥɹ SAP-

ɩɪɨɟɤɬɨɜ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱёɬɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɢ 
ɜɵɛɨɪɟ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɢɫɩɨɥɧɢɬɟɥɟɣ.  
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Ɋɢɫ. 2. Ɉɫɧɨɜɧɵɟ ɤɥɚɫɬɟɪɵ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɹ SAP-ɩɪɨɟɤɬɚ 

Fig. 2. The main clusters of competence of the SAP-project executor 

 

Ʉɨɦɩɟɬɟɧɰɢɢ «Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP» ɫɥɟɞɭɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɫ ɭɱёɬɨɦ ɩɨɞɯɨɞɚ ɜɟɧɞɨɪɚ ɤ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɭɪɨɜɧɟɣ ɤɭɪɫɨɜ SAP (ɪɢɫɭɧɨɤ 3).  

 
Ɋɢɫ. 3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɭɪɨɜɧɟɣ ɤɭɪɫɨɜ SAP 

Fig. 3. SAP Course Level classification 

Тɪеɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɧɢɬеɥɸ SAP ɩɪɨеɤɬɚ

Тɪеɛɨɜɚɧɢɹ
 ɤ ɤɜɚɥɢфɢɤɚɰɢɢ

Тɪеɛɨɜɚɧɢɹ
ɤ ɧɚɥɢɱɢɸ ɤɨɦɩеɬеɧɰɢɣ

Сɨɩɭɬɫɬɜɭɸщɟɟ
ɩɪɨɝɪɚɦɦɧɨɟ
 ɨɛɟɫɩɟɱɟɧɢɟ

Ɉɛɪɚɡɨɜɚɧɢɟ

ɉɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ
SAP

Сɟɪɬɢɮɢɤɚɰɢɹ SAP
SAP

Ɇɟɬɨɞɨɥɨɝɢɹ
SAP

Иɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ SAP
SAP

Вɥɚɞɟɧɢɟ
 ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ

SAP

Иɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ
 ɫɪɟɞɫɬɜɚ SAP

SAP

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP
SAP

Ʌɢɱɧɵɟ ɤɚɱɟɫɬɜɚ

ɍɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ

ɍɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɍɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɰɢɢ

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP
SAP

Ɇɨɞɭɥɶ SAP

       Ɉɬɧɨɫɢɬɟɥɶɧɨɫɬɶ
      ɩɪɨɮɢɥɶɧɨɦɭ
       ɧɚɩɪɚɜɥɟɧɢɸ

SAP Ɉɛщɟɝɨ, ɫɦɟɠɧɨɝɨ,
ɩɪɨɮɢɥɶɧɨɝɨ,

ɨɛщɟɫɢɫɬɟɦɧɨɝɨ
ɧɚɩɪɚɜɥɟɧɢɹ

ɍɪɨɜɟɧɶ ɤɭɪɫɚ
SAP

Вɜɨɞɧɵɣ,
ɛɚɡɨɜɵɣ, ɭɝɥɭɛɥɟɧɧɵɣ

Ʉɨɦɩɟɬɟɧɬ SAP
(ɧɨɦɟɪ ɤɭɪɫɚ, ɪɚɡɞɟɥ)

SAP

ɍɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɰɢɢ

ɍɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɤɭɪɫɚ
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Ⱦɚɥɟɟ, ɞɥɹ ɩɟɪɟɜɨɞɚ ɩɨɥɭɱɟɧɧɵɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, ɬɪɟɛɭɟɬɫɹ 
ɜɜɟɫɬɢ ɱɢɫɥɨɜɭɸ ɲɤɚɥɭ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɰɢɣ, ɝɞɟ 100 – ɧɚɢɜɵɫɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɜɥɚɞɟɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɢ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɝɞɟ ɢɦɟɟɬɫɹ ɜɫɟɝɨ ɞɜɚ ɜɨɡɦɨɠɧɵɯ ɪɟɡɭɥɶɬɚɬɚ ɨɰɟɧɤɢ, ɱɢɫɥɨɜɚɹ 
ɲɤɚɥɚ ɛɭɞɟɬ ɢɦɟɬɶ ɬɚɤɠɟ ɞɜɟ ɨɬɦɟɬɤɢ. ɒɤɚɥɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1  
ɒɤɚɥɚ ɨɰɟɧɤɢ ɤɜɚɥɢɮɢɤɚɰɢɢ 

Table 1 

Scale of qualification evaluation 

№ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ 
Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ 

1 ɋɨɨɬɜɟɬɫɬɜɭɟɬ  ɬɪɟɛɨɜɚɧɢɹɦ 100 

2 ɇɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 0 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ, ɩɨɞɪɚɡɭɦɟɜɚɸɳɟɣ ɬɪɢ ɭɪɨɜɧɹ ɜɥɚɞɟɧɢɹ (ɜɵɫɨɤɢɣ, ɫɪɟɞɧɢɣ ɢ 
ɧɢɡɤɢɣ), ɲɤɚɥɚ ɨɰɟɧɤɢ ɛɭɞɟɬ ɢɦɟɬɶ ɢɧɨɣ ɜɢɞ. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ 80% ɫɥɭɱɚɟɜ 
ɢɫɩɨɥɧɢɬɟɥɶ, ɨɛɥɚɞɚɸɳɢɣ ɝɨɬɨɜɧɨɫɬɶɸ ɩɪɢɦɟɧɢɬɶ ɫɜɨɢ ɡɧɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ, ɭɫɩɟɲɧɨ ɫɩɪɚɜɥɹɥɫɹ 
ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ, ɜɜɨɞɢɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 0,8 ɞɥɹ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ. ɒɤɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2  
ɒɤɚɥɚ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɰɢɢ 

Table 2 

Scale of Competency evaluation 

№ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 
Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ 

1 ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ – ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ 
ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ 

100 

2 ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ –  ɝɨɬɨɜɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɹ ɢ 
ɭɦɟɧɢɹ 

80 

3 ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ  – ɤɨɦɩɟɬɟɧɰɢɹ ɨɬɫɭɬɫɬɜɭɟɬ 0 

 

Ɍɚɤɚɹ ɲɤɚɥɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɢɦɚ ɤɨ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɢɡ ɤɥɚɫɬɟɪɚ «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɥɢɱɢɸ 
ɤɨɦɩɟɬɟɧɰɢɣ», ɤɪɨɦɟ ɤɪɢɬɟɪɢɹ «Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP». ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
ɨɫɜɨɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ SAP ɢɦɟɟɬ ɲɟɫɬɶ ɷɬɚɩɨɜ: 

1) Ɂɧɚɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ; 
2) ɋɨɬɪɭɞɧɢɤ ɨɛɥɚɞɚɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɡɧɚɧɢɹɦ ɤɭɪɫɨɜ ɩɨ ɤɨɦɩɨɧɟɧɬɭ SAP; 
3) ɋɨɬɪɭɞɧɢɤ ɢɡɭɱɢɥ ɫɬɚɧɞɚɪɬɧɵɟ ɬɪɚɧɡɚɤɰɢɢ ɤɨɦɩɨɧɟɧɬɚ SAP; 
4) ɋɨɬɪɭɞɧɢɤ ɨɛɥɚɞɚɟɬ ɡɧɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɧɵɯ ɧɚɫɬɪɨɟɤ ɤɨɦɩɨɧɟɧɬɚ SAP; 
5) ɋɨɬɪɭɞɧɢɤ ɢɡɭɱɢɥ ɫɬɚɧɞɚɪɬɧɵɟ ɬɚɛɥɢɰɵ ȻȾ ɤɨɦɩɨɧɟɧɬɚ SAP; 
6) ɋɨɬɪɭɞɧɢɤ ɡɧɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɪɚɫɲɢɪɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ SAP. 
Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧёɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɧɨɜɧɨɣ 

ɲɤɚɥɨɣ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɰɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɰɟɧɤɢ ɤɪɢɬɟɪɢɹ «Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP» 
ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɨɬɞɟɥɶɧɭɸ ɲɤɚɥɭ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3  
Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɲɤɚɥɚ ɨɰɟɧɤɢ ɤɪɢɬɟɪɢɹ «Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ SAP» 

Table 3 

A quantitative scale for assessing the criterion "Functionality of SAP" 

ɋɬɟɩɟɧɶ ɨɜɥɚɞɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɦ SAP 
Ɉɰɟɧɤɚ ɭɪɨɜɧɹ 
ɤɨɦɩɟɬɟɧɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 
ɲɤɚɥɚ 

ɋɬɚɧɞɚɪɬɧɵɟ ɪɚɫɲɢɪɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ SAP ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 100 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 80 

ɋɬɚɧɞɚɪɬɧɵɟ ɬɚɛɥɢɰɵ ȻȾ ɤɨɦɩɨɧɟɧɬɚ SAP ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 75 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 60 

ɋɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɤɨɦɩɨɧɟɧɬɚ SAP ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 50 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 40 

ɋɬɚɧɞɚɪɬɧɵɟ ɬɪɚɧɡɚɤɰɢɢ ɤɨɦɩɨɧɟɧɬɚ SAP ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 25 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 20 

Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɡɧɚɧɢɟ ɤɭɪɫɨɜ ɩɨ ɤɨɦɩɨɧɟɧɬɭ 
SAP 

ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ 0 

Ɂɧɚɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ 0 

 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɱɢɫɥɨɜɵɯ ɲɤɚɥ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɜ ɰɟɥɹɯ ɩɨɥɭɱɟɧɢɹ 
ɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɜɨɞɹɬɫɹ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɧɚɱɢɦɨɫɬɢ ɤɚɠɞɨɝɨ ɤɪɢɬɟɪɢɹ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ ɋɉɉɊ «Ɋɟɲɟɧɢɟ» [4, 5, 6, 10]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɤɪɢɬɟɪɢɟɜ ɤɥɚɫɬɟɪɚ «Ʉɜɚɥɢɮɢɤɚɰɢɹ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4, ɞɥɹ ɤɪɢɬɟɪɢɟɜ 
ɤɥɚɫɬɟɪɚ «Ʉɨɦɩɟɬɟɧɰɢɹ» – ɜ ɬɚɛɥɢɰɟ 5.  

Ɍɚɛɥɢɰɚ 4 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɞɥɹ ɤɥɚɫɬɟɪɚ «Ʉɜɚɥɢɮɢɤɚɰɢɹ» 

Table 4 

Criteria significance factors for the "Qualification" cluster 

№ 
ɩɩ 

Ʉɥɚɫɬɟɪ Ʉɪɢɬɟɪɢɢ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɡɧɚɱɢɦɨɫɬɢ 

1 Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɤɜɚɥɢɮɢɤɚɰɢɢ 

 

Ɍɪɟɛɨɜɚɧɢɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 0,3333 

2 Ɍɪɟɛɨɜɚɧɢɹ  ɤ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɨɩɵɬɭ ɪɚɛɨɬɵ 0,3333 

3 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɧɚɥɢɱɢɸ ɫɟɪɬɢɮɢɤɚɬɨɜ SAP 0,3333 

   1 

 

Ɍɚɛɥɢɰɚ 5  
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɞɥɹ ɤɥɚɫɬɟɪɚ «Ʉɨɦɩɟɬɟɧɰɢɹ» 

Table 5 

Criteria significance factors for the "Competence" cluster 

№ 
ɩɩ 

Ʉɥɚɫɬɟɪ Ʉɪɢɬɟɪɢɢ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɡɧɚɱɢɦɨɫɬɢ 

1 Ɍɪɟɛɨɜɚɧɢɹ 
ɤ ɧɚɥɢɱɢɸ 
ɤɨɦɩɟɬɟɧɰɢɣ 

Ɂɧɚɧɢɟ ɦɟɬɨɞɨɥɨɝɢɢ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɮɢɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

0,133 

2 Ɋɚɛɨɬɚ ɫ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɚɦɢ SAP 0,070 

3 ȼɥɚɞɟɧɢɟ  ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ 0,054 

4 ɋɨɩɭɬɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0,039 

5 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ SAP 0,321 



 

ʚˑˏ˃ˍˋː ʑ.ʑ., ʛˋ˘˃ˌˎˑ˅˃ ʠ.ʑ., ʛ˃˓ˍˑ˅˃ ʖ.ʏ. ʛˈ˕ˑˇˋˍ˃ ˑ˙ˈːˍˋ ˍˑˏ˒ˈ˕ˈː˕ːˑ˔˕ˋ 
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№ 
ɩɩ 

Ʉɥɚɫɬɟɪ Ʉɪɢɬɟɪɢɢ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɡɧɚɱɢɦɨɫɬɢ 

6 Ʌɢɱɧɵɟ ɤɚɱɟɫɬɜɚ 0,031 

7 Ɂɧɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɟɣ SAP ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɪɨɮɢɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɫ ɭɱɟɬɨɦ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɟɧɞɨɪɚ ɤɭɪɫɨɜ SAP). 

0,352 

   1 

 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ 
ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ. Ɉɧɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6  
ɋɬɪɭɤɬɭɪɚ ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ 

Table 6 

Structure of Competence Matrix of SAP Project Implementers 

№ 
ɩɩ 

Ʉɥɚɫɬɟɪ ɤɪɢɬɟɪɢɟɜ/ 
Ʉɪɢɬɟɪɢɣ 

Ʉɥɚɫɬɟɪ 
ɩɨɞɤɪɢɬɟɪɢɟɜ/ 
ɉɨɞɤɪɢɬɟɪɢɣ 

Ɋɨɥɶ 
1 

Ɋɨɥɶ N 
ȼɚɪɢɚɧɬɵ ɪɟɡɭɥɶɬɚɬɚ 

ɨɰɟɧɤɢ 

 ɍɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ 

1. ɍɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ 

1.1. Ɉɛɪɚɡɨɜɚɧɢɟ 
Ʉɨɦɩɟɬɟɧɰɢɹ 1 +   ɋɨɨɬɜɟɬɫɬɜɭɟɬ  

ɬɪɟɛɨɜɚɧɢɹɦ; 
 ɇɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ. 
Оɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɧыɯ 
ɞɨɤɭɦɟɧɬɨɜ 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

1.2. ɉɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ 
Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

1.3. ɋɟɪɬɢɮɢɤɚɰɢɹ SAP 

Ʉɨɦɩɟɬɟɧɰɢɹ 1  + 

Ʉɨɦɩɟɬɟɧɰɢɹ N + + 

2. ɍɪɨɜɟɧɶ ɤɨɦɩɟɬɟɧɰɢɢ 

2.1. Ɇɟɬɨɞɨɥɨɝɢɹ  Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

 ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ – 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɣ 
ɭɪɨɜɟɧɶ ɩɪɢɦɟɧɹɬɶ 
ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ; 
 ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ –  

ɝɨɬɨɜɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ 
ɡɧɚɧɢɹ ɢ ɭɦɟɧɢɹ; 
 ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ  – 

ɤɨɦɩɟɬɟɧɰɢɹ 
ɨɬɫɭɬɫɬɜɭɟɬ. 
Оɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ 
ɷɤɫɩɟɪɬɧыɯ ɨɰɟɧɨɤ. 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

2.2. 
ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ 
SAP 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

2.3. 
ȼɥɚɞɟɧɢɟ 
ɚɧɝɥ.ɹɡɵɤɨɦ 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

2.4. 

ɋɨɩɭɬɫɬɜɭɸɳɟɟ 
ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

2.5. 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 
ɫɪɟɞɫɬɜɚ SAP 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

2.6. Ʌɢɱɧɵɟ ɤɚɱɟɫɬɜɚ 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 +  

Ʉɨɦɩɟɬɟɧɰɢɹ N + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N +  

2.7. 
Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
SAP 

Ʉɭɪɫɵ ɨɛɳɟɝɨ  ɧɚɩɪɚɜɥɟɧɢɹ  ɋɬɚɧɞɚɪɬɧɵɟ 
ɪɚɫɲɢɪɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ȼɜɨɞɧыɟ ɤɭɪɫы 



 

ʚˑˏ˃ˍˋː ʑ.ʑ., ʛˋ˘˃ˌˎˑ˅˃ ʠ.ʑ., ʛ˃˓ˍˑ˅˃ ʖ.ʏ. ʛˈ˕ˑˇˋˍ˃ ˑ˙ˈːˍˋ ˍˑˏ˒ˈ˕ˈː˕ːˑ˔˕ˋ 
ˋ˔˒ˑˎːˋ˕ˈˎˈˌ SAP-˒˓ˑˈˍ˕ˑ˅ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.͸, №4, 2017 
18 

 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

№ 
ɩɩ 

Ʉɥɚɫɬɟɪ ɤɪɢɬɟɪɢɟɜ/ 
Ʉɪɢɬɟɪɢɣ 

Ʉɥɚɫɬɟɪ 
ɩɨɞɤɪɢɬɟɪɢɟɜ/ 
ɉɨɞɤɪɢɬɟɪɢɣ 

Ɋɨɥɶ 
1 

Ɋɨɥɶ N 
ȼɚɪɢɚɧɬɵ ɪɟɡɭɥɶɬɚɬɚ 

ɨɰɟɧɤɢ 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + SAP 

 ɋɬɚɧɞɚɪɬɧɵɟ ɬɚɛɥɢɰɵ 
ȻȾ ɤɨɦɩɨɧɟɧɬɚ SAP 

 ɋɬɚɧɞɚɪɬɧɵɟ 
ɧɚɫɬɪɨɣɤɢ ɤɨɦɩɨɧɟɧɬɚ 
SAP 

 ɋɬɚɧɞɚɪɬɧɵɟ 
ɬɪɚɧɡɚɤɰɢɢ ɤɨɦɩɨɧɟɧɬɚ 
SAP 

 Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɡɧɚɧɢɟ 
ɤɭɪɫɨɜ ɩɨ ɤɨɦɩɨɧɟɧɬɭ 
SAP 

 Ɂɧɚɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ 

 

Оɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ 
ɷɤɫɩɟɪɬɧыɯ ɨɰɟɧɨɤ. 

Ȼɚɡɨɜыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

ɍɝɥɭɛɥɟɧɧыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1  + 

Ʉɭɪɫɵ ɫɦɟɠɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ȼɜɨɞɧыɟ ɤɭɪɫы 

 + + 

Ȼɚɡɨɜыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1  + 

ɍɝɥɭɛɥɟɧɧыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1   

Ʉɭɪɫɵ ɩɪɨɮɢɥɶɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ 

ȼɜɨɞɧыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

Ȼɚɡɨɜыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

ɍɝɥɭɛɥɟɧɧыɟ ɤɭɪɫы 

Ʉɨɦɩɟɬɟɧɰɢɹ 1 + + 

Ʉɨɦɩɟɬɟɧɰɢɹ N  + 

Ʉɭɪɫɵ ɨɛɳɟɫɢɫɬɟɦɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɹ 

Ʉɨɦɩɟɬɟɧɰɢɹ 1  + 

 
ȼɫɟɝɨ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɲɬ.     

 

Ɇɚɬɪɢɰɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɩɟɪɟɱɟɧɶ ɪɨɥɟɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ SAP-ɩɪɨɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɦɟɬɤɢ ɨ ɬɨɦ, ɹɜɥɹɟɬɫɹ ɞɥɹ ɤɨɧɤɪɟɬɧɚɹ 
ɤɨɦɩɟɬɟɧɰɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɪɨɥɢ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɚɡɚɧɚ ɜɚɠɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɰɟɧɤɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɹɜɥɟɧɧɵɦɢ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɞɭɤɬɨɜ ɢ 
ɩɪɨɟɤɬɨɜ SAP ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɧɢɬɟɥɹɦ, ɨɩɪɟɞɟɥɟɧ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧ ɫɨɫɬɚɜ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɤɚɠɞɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɟɣ SAP-ɩɪɨɟɤɬɨɜ. 

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. Ⱦɟɦɚɪɤɨ Ɍ. Ʌɢɫɬɟɪ Ɍ. ɑɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ: ɭɫɩɟɲɧɵɟ ɩɪɨɟɤɬɵ ɢ ɤɨɦɚɧɞɵ. – ɋɉɛ.: ɋɢɦɜɨɥ-ɉɥɸɫ, 
2005. 142 ɫ. 
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Ⱥɧɧɨɬɚɰɢɹ  
ɉɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹ ɤɚɤ ɜ Ɋɨɫɫɢɢ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ ɧɟɬ 
ɫɨɜɟɪɲɟɧɧɨɝɨ ɫɩɨɫɨɛɚ, ɩɨɦɨɝɚɸɳɟɝɨ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɝɨɬɨɜɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɥɢɟɧɬɚɯ. Ʉɨɦɩɚɧɢɢ-ɩɪɨɢɡɜɨɞɢɬɟɥɢ CRM ɫɨɡɞɚɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɫɩɨɫɨɛɵ ɢ 
ɦɟɬɨɞɢɤɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɰɟɥɟɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ CRM, ɤɨɬɨɪɵɟ ɢɦɢ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ – ɫɢɫɬɟɦ ɢ ɦɟɬɨɞɢɤ ɦɧɨɝɨ, ɚ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ 
ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɫɟ ɫɥɨɠɧɟɟ ɢ ɫɥɨɠɧɟɟ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ ɧɟɬ ɫɨɜɟɪɲɟɧɧɨɝɨ ɫɩɨɫɨɛɚ, ɩɨɦɨɝɚɸɳɟɝɨ 
ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɝɨɬɨɜɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɥɢɟɧɬɚɯ. 
Ɉɛɹɡɚɬɟɥɶɧɨɟ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ CRM-ɫɢɫɬɟɦɵ – ɷɬɨ 
ɹɫɧɨɫɬɶ ɢ ɩɨɧɢɦɚɧɢɟ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɤɨɦɩɚɧɢɹ ɯɨɱɟɬ ɪɟɲɢɬɶ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɚɥɝɨɪɢɬɦ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. 
Ʉɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɜɨɡɦɨɠɧɵɟ ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ. ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ, ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɜɵɛɪɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɨɬɨɛɪɚɧɧɵɯ ɪɚɧɟɟ ɫɢɫɬɟɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 
ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: CRM-ɫɢɫɬɟɦɚ; ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɥɢɟɧɬɚɦɢ; ɛɢɡɧɟɫ-ɤɪɢɬɟɪɢɢ. 
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Abstract 
Practical experience shows that today, both in Russia and abroad, there is no perfect way to help 

choose the optimal system for managing customer information. Manufacturing companies CRM 

create their own methods and techniques, ultimately aimed at using CRM, which they are 

developed. As a result, there are a lot of systems and methods, and choosing the best option for 

the organization is more and more difficult. 

For today in Russia and abroad there is no perfect way, helping to choose the optimum ready 

system of information management about clients. An obligatory and necessary condition for 

choosing the optimal CRM-system is clarity and understanding of the tasks that the company 

wants to solve. The article examines the algorithm for choosing a CRM-system using qualitative 

and quantitative analysis methods to obtain a concrete justification for making a decision. 

Qualitative analysis will identify possible criteria for selecting a CRM-system. Quantitative 

analysis allows you to determine the quantitative ratio of components in the analyzed object. At 



 

Чˏˋ˓ˈ˅˃ ʔ.ʑ. ʏˎˆˑ˓ˋ˕ˏ ˅˞˄ˑ˓˃ CRM-˔ˋ˔˕ˈˏ˞ ˇˎя ˔ˑ˅ˈ˓˛ˈː˔˕˅ˑ˅˃ːˋя ˒˓ˑ˙ˈ˔˔˃ 
˅ˊ˃ˋˏˑˇˈˌ˔˕˅ˋя ˔ ˍˎˋˈː˕˃ˏˋ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕.  

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.͸, №4, 2017 
22 

 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

the final stage of choosing a CRM system, based on the selected criteria, you can use the 

hierarchy analysis method to compare previously selected systems. 

Keywords: CRM system; interaction with customers; the business criteria. 

 

ɉɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹ ɤɚɤ ɜ Ɋɨɫɫɢɢ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ ɧɟɬ 
ɫɨɜɟɪɲɟɧɧɨɝɨ ɫɩɨɫɨɛɚ, ɩɨɦɨɝɚɸɳɟɝɨ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɝɨɬɨɜɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɥɢɟɧɬɚɯ. Ʉɨɦɩɚɧɢɢ-ɩɪɨɢɡɜɨɞɢɬɟɥɢ CRM ɫɨɡɞɚɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɫɩɨɫɨɛɵ ɢ 
ɦɟɬɨɞɢɤɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɰɟɥɟɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ CRM, ɤɨɬɨɪɵɟ ɢɦɢ ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ – ɫɢɫɬɟɦ ɢ ɦɟɬɨɞɢɤ ɦɧɨɝɨ, ɚ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɫɟ 
ɫɥɨɠɧɟɟ ɢ ɫɥɨɠɧɟɟ. 

Ɉɬɫɭɬɫɬɜɢɟ ɝɪɚɦɨɬɧɨɣ ɦɟɬɨɞɢɤɢ ɜɵɛɨɪɚ ɨɱɟɧɶ ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɟɛɨɥɶɲɢɟ 
ɤɨɦɩɚɧɢɢ, ɜɵɛɢɪɚɸɳɢɟ ɞɥɹ ɫɟɛɹ CRM, ɜɤɥɸɱɚɸɬ ɜ ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɫɩɢɫɨɤ ɫɨɜɟɪɲɟɧɧɨ ɩɨɥɹɪɧɵɟ 
ɫɢɫɬɟɦɵ, ɤɚɤ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ, ɬɚɤ ɢ ɩɨ ɫɬɨɢɦɨɫɬɢ. ɉɨɥɭɱɚɟɬɫɹ ɩɚɪɚɞɨɤɫ: ɤɨɦɩɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬ 
ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɞɨɪɨɝɨɫɬɨɹɳɭɸ ɤɨɦɩɥɟɤɫɧɭɸ CRM, ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɧɚ 
ɯɨɥɞɢɧɝɢ ɢ ɤɨɪɩɨɪɚɰɢɢ ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɮɢɥɢɚɥɚɦɢ, ɢ ɫɤɪɨɦɧɭɸ ɫɢɫɬɟɦɭ ɫ ɛɚɡɨɜɵɦ 
ɮɭɧɤɰɢɨɧɚɥɨɦ, ɪɚɫɫɱɢɬɚɧɧɭɸ ɧɚ ɦɚɥɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɫ ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɶɸ ɩɟɪɫɨɧɚɥɚ ɜ 10-15 

ɱɟɥɨɜɟɤ.  
ɉɪɨɛɥɟɦɚ ɜɵɛɨɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬɫɹ ɢɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɛɸɞɠɟɬɚ, ɤɨɬɨɪɵɣ 

ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɦɚɥɵɯ ɢ ɫɪɟɞɧɢɯ ɤɨɦɩɚɧɢɣ. 
ɋ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɰɟɫɫ ɜɵɛɨɪɚ ɝɨɬɨɜɨɣ CRM ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɲɚɝɢ: 
1) Ɉɩɪɟɞɟɥɟɧɢɟ ɰɟɥɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ CRM ɢ ɰɟɧɵ, ɤɨɬɨɪɭɸ ɤɨɦɩɚɧɢɹ ɝɨɬɨɜɚ ɡɚ ɷɬɨ 

ɡɚɩɥɚɬɢɬɶ. 
2) Ȼɢɡɧɟɫ-ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ CRM. 
Ⱦɥɹ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ. 
Ʉɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɜɨɡɦɨɠɧɵɟ ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ.  
Ʉɪɢɬɟɪɢɣ – ɩɪɢɡɧɚɤ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɢɥɢ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɱɟɝɨ-ɥɢɛɨ [4]. 
ɉɟɪɜɵɦ ɲɚɝɨɦ ɜ ɩɪɨɜɟɞɟɧɢɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɱɟɬɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɫɟɯ 

ɜɨɡɦɨɠɧɵɯ ɤɪɢɬɟɪɢɟɜ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɪɵɧɤɟ.  
Ɉɛɹɡɚɬɟɥɶɧɨɟ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ CRM – ɷɬɨ ɹɫɧɨɫɬɶ ɢ 

ɩɨɧɢɦɚɧɢɟ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɤɨɦɩɚɧɢɹ ɯɨɱɟɬ ɪɟɲɢɬɶ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɷɬɨ ɩɨɧɢɦɚɧɢɟ ɩɨɹɜɢɥɨɫɶ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ CRM-ɫɢɫɬɟɦɵ (ɬɚɛɥɢɰɚ 1). 

Ɍɚɛɥɢɰɚ 1 

Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ CRM-ɫɢɫɬɟɦɵ 

Table 1 

Factors influencing the choice of CRM system 

Ɏɚɤɬɨɪɵ Ɉɩɢɫɚɧɢɟ 

ɐɟɥɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɫɬɢɝɧɭɬɶ ɩɪɢ ɜɧɟɞɪɟɧɢɢ 

 ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɨɜ; 
 ɫɜɟɞɟɧɢɟ ɞɚɧɧɵɯ ɩɨ ɪɚɛɨɬɟ ɫ ɤɥɢɟɧɬɚɦɢ ɜ ɟɞɢɧɭɸ ɛɚɡɭ; 
 ɞɨɫɬɭɩ ɤ ɨɬɱɟɬɚɦ ɜ ɪɟɠɢɦɟ ɨɧɥɚɣɧ; 
 ɫɨɡɞɚɧɢɟ ɫɩɢɫɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɦɟɧɟɞɠɟɪɨɜ. 

ɋɢɫɬɟɦɚ ɫɤɥɚɞɫɤɨɝɨ ɭɱɟɬɚ ɢ 
ɛɭɯɝɚɥɬɟɪɢɢ 

1ɋ: ɉɪɟɞɩɪɢɹɬɢɟ 7.7 

Ⱥɫɫɨɪɬɢɦɟɧɬ ɬɨɜɚɪɨɜ 
ɤɨɦɩɚɧɢɢ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɨɪɝɨɜɥɢ 
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Ɏɚɤɬɨɪɵ Ɉɩɢɫɚɧɢɟ 

ɉɪɢɧɰɢɩ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɐɟɧɚ ɡɚɤɪɟɩɥɟɧɧɚɹ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɜ 1ɋ ɢ ɦɟɧɟɞɠɟɪ ɧɟ ɢɦɟɟɬ 
ɩɪɚɜɚ ɞɚɜɚɬɶ ɫɤɢɞɤɢ 

ɋɬɟɩɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɩɪɨɞɚɠɢ 

Ȼɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɩɪɨɞɚɠ ɮɨɪɦɚɥɢɡɨɜɚɧ ɢ 80-90% ɩɪɨɞɚɠ ɢɞɟɬ ɩɨ 
ɱɟɬɤɨɦɭ ɚɥɝɨɪɢɬɦɭ 

Ʉɥɢɟɧɬɵ ɤɨɦɩɚɧɢɢ Ɏɢɡɢɱɟɫɤɢɟ ɢ ɸɪɢɞɢɱɟɫɤɢɟ ɥɢɰɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɤɥɢɟɧɬɨɜ ɧɚ ɪɵɧɤɟ 

Ȼɨɥɶɲɨɟ, ɬɪɟɛɭɟɬɫɹ ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɡɚɧɟɫɟɧɢɟ ɞɚɧɧɵɯ ɜ 
ɛɭɦɚɠɧɵɟ ɧɨɫɢɬɟɥɢ 

Ɋɟɝɭɥɹɪɧɨɫɬɶ ɡɚɤɭɩɨɤ 
ɤɥɢɟɧɬɨɜ 

80% ɪɟɝɭɥɹɪɧɵɯ ɡɚɤɭɩɨɤ, 20% ɪɚɡɨɜɵɯ 

ɉɪɢɧɰɢɩ ɪɚɫɱɟɬɚ ɛɨɧɭɫɨɜ 
ɦɟɧɟɞɠɟɪɨɜ 

Ȼɨɧɭɫɵ ɦɟɧɟɞɠɟɪɨɜ ɫɱɢɬɚɸɬɫɹ ɤɚɤ ɩɪɨɰɟɧɬ ɨɬ ɜɵɩɨɥɧɟɧɢɹ 
ɩɥɚɧɚ 

ɋɩɟɰɢɚɥɢɫɬɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 
ɪɚɛɨɬɚɬɶ ɫ ɫɢɫɬɟɦɨɣ 

Ɋɭɤɨɜɨɞɫɬɜɨ, ɫɨɬɪɭɞɧɢɤɢ ɨɬɞɟɥɨɜ 

Ȼɸɞɠɟɬ, ɜɵɞɟɥɟɧɧɵɣ ɧɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɸ 

ɂɦɟɟɬ ɡɧɚɱɟɧɢɟ ɛɸɞɠɟɬɧɨɫɬɶ 

 

ȼɬɨɪɵɦ ɲɚɝɨɦ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ 
ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɬɧɢ CRM ɪɟɲɟɧɢɣ, ɢ ɬɨɥɶɤɨ ɧɟɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɡ ɧɢɯ ɦɨɝɭɬ ɩɨɞɨɣɬɢ ɨɩɬɢɦɚɥɶɧɨ ɤɨɧɤɪɟɬɧɨɦɭ ɛɢɡɧɟɫɭ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɨɪɨɬɤɢɣ 
ɫɩɢɫɨɤ, ɧɭɠɧɨ ɢɡ ɞɥɢɧɧɨɝɨ ɫɩɢɫɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɫɤɥɸɱɢɬɶ ɜɫɟ ɤɨɦɩɚɧɢɢ, ɱɶɢ ɪɟɲɟɧɢɹ ɧɟ 
ɩɨɞɯɨɞɹɬ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ, ɦɚɫɲɬɚɛɭ ɢ ɞɪɭɝɢɦ ɤɪɢɬɟɪɢɹɦ. 

Ⱦɥɹ ɨɬɛɨɪɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ CRM-ɫɢɫɬɟɦɵ, ɡɚɧɢɦɚɸɳɢɟ ɩɟɪɜɵɟ 7 ɩɨɡɢɰɢɣ ɜ 
ɪɟɣɬɢɧɝɟ, ɫɨɫɬɚɜɥɟɧɧɨɦ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɪɬɚɥɚ «ɉɪɚɤɬɢɤɚ CRM» (ɬɚɛɥɢɰɚ 2) 
[9]. 

Ɍɚɛɥɢɰɚ 2 

Ɋɟɣɬɢɧɝ ɤɨɦɩɥɟɤɫɧɵɯ CRM-ɫɢɫɬɟɦ 

Table 2 

The rating of complex CRM-systems 

 ɋɢɫɬɟɦɚ ȼɟɧɞɨɪ 

1 Microsoft Dynamics CRM Microsoft 

2 Oracle Siebel CRM ORACLE 

3 1ɋ:CRM ɉɊɈɎ 2.0 1C-Ɋɚɪɭɫ 

4 SugarCRM SugarCRM 

5 ELMA CRM ELMA 

6 SAP CRM SAP AG 

7 Ɇɟɝɚɩɥɚɧ Ɇɟɝɚɩɥɚɧ 

 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɵɯ ɫɢɫɬɟɦ: 
1) Microsoft Dynamics CRM. 

ɉɥɚɬɮɨɪɦɚ ɛɢɡɧɟɫ-ɩɪɢɥɨɠɟɧɢɣ Microsoft Dynamics CRM ɩɨɡɜɨɥɹɟɬ ɪɨɫɫɢɣɫɤɢɦ ɤɨɦɩɚɧɢɹɦ 
ɩɨɜɵɲɚɬɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɡɚ ɫɱɟɬ ɪɨɫɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɤɥɢɟɧɬɚɦɢ ɪɨɡɧɢɱɧɨɝɨ ɢ 
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɫɟɝɦɟɧɬɨɜ, ɫɨɤɪɚɳɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɡɚɩɭɫɤ ɢ ɩɪɨɞɚɠɢ ɧɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɩɨɜɵɲɚɬɶ 
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɡɚɤɚɡɱɢɤɨɜ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Microsoft Dynamics CRM — ɦɨɳɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ ɫ 
ɤɥɢɟɧɬɚɦɢ. Ɉɧ ɩɨɜɵɲɚɟɬ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ ɜɧɭɬɪɢ ɢ ɜɧɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɛɥɟɝɱɚɟɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɬɞɟɥɨɜ ɩɪɨɞɚɠ, ɦɚɪɤɟɬɢɧɝɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɨɜ ɫ ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɜ ɟɞɢɧɭɸ ɪɚɛɨɱɭɸ ɫɪɟɞɭ. 
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Ʉɥɸɱɟɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Microsoft Dynamics CRM: 
 ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɩɪɢɜɥɟɱɟɧɢɹ ɧɨɜɵɯ ɤɥɢɟɧɬɨɜ, ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɦɚɪɤɟɬɢɧɝɨɜɵɯ 

ɞɚɧɧɵɯ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɚ ɜɨɡɜɪɚɬɚ ɧɚ ɦɚɪɤɟɬɢɧɝɨɜɵɟ ɢɧɜɟɫɬɢɰɢɢ; 
 ɫɨɤɪɚɳɟɧɢɟ ɰɢɤɥɚ ɢ ɫɬɨɢɦɨɫɬɢ ɩɪɨɞɚɠɢ, ɭɩɪɚɜɥɟɧɢɟ ɜɨɪɨɧɤɨɣ ɩɪɨɞɚɠ, ɭɜɟɥɢɱɟɧɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɡɚɤɪɵɬɵɯ ɫɞɟɥɨɤ; 
 ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɞɚɠ ɫɭɳɟɫɬɜɭɸɳɢɦ ɤɥɢɟɧɬɚɦ, ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɤɥɢɟɧɬɨɜ, ɩɨɜɵɲɟɧɢɟ ɢɯ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɢ ɥɨɹɥɶɧɨɫɬɢ [8]. 
2) Oracle Siebel CRM. 

Oracle Siebel CRM – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ ɫ ɤɥɢɟɧɬɚɦɢ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɩɨɫɬɪɨɢɬɶ ɤɨɦɩɥɟɤɫɧɭɸ ɤɨɪɩɨɪɚɬɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɭɸ ɤɚɤ 
ɨɩɟɪɚɰɢɢ ɮɪɨɧɬ-ɨɮɢɫɚ: ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɞɚɠɚɦɢ, ɫɟɪɜɢɫɨɦ, ɦɚɪɤɟɬɢɧɝɨɦ ɢ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɫ 
ɩɚɪɬɧɟɪɚɦɢ, – ɬɚɤ ɢ ɛɷɤ-ɨɮɢɫɧɵɟ ɡɚɞɚɱɢ: ɚɧɚɥɢɬɢɤɚ, ɭɩɪɚɜɥɟɧɢɟ ɡɚɤɚɡɚɦɢ ɢ ɩɟɪɫɨɧɚɥɨɦ, ɪɚɫɱɟɬ 
ɤɨɦɩɟɧɫɚɰɢɣ ɫɨɬɪɭɞɧɢɤɚɦ ɢ ɬ.ɩ. ɋɢɫɬɟɦɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɢɧɬɟɝɪɚɰɢɸ ɫ ɥɸɛɵɦɢ ɂɌ-

ɫɢɫɬɟɦɚɦɢ ɤɥɢɟɧɬɚ. 
ɉɪɟɢɦɭɳɟɫɬɜɚ Oracle Siebel CRM: 
 Ɇɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ – ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɚɧɢɹɦ ɜɵɛɢɪɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ 

ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɞɭɥɢ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɧɟɞɪɹɬɶ ɫɢɫɬɟɦɭ ɩɨɷɬɚɩɧɨ. 
 Ƚɢɛɤɨɫɬɶ ɢ ɪɚɫɲɢɪɹɟɦɨɫɬɶ – ɚɪɯɢɬɟɤɬɭɪɚ ɢ ɫɪɟɞɫɬɜɚ ɧɚɫɬɪɨɣɤɢ Siebel ɩɨɡɜɨɥɹɸɬ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɨɞɭɤɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɛɢɡɧɟɫɚ. 
 ɇɚɥɢɱɢɟ ɛɨɥɟɟ 20-ɬɢ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɬɪɚɫɥɟɜɵɯ CRM-ɪɟɲɟɧɢɣ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ 

ɩɨɞ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬɧɵɯ ɨɬɪɚɫɥɟɣ, ɩɨɡɜɨɥɹɸɬ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɱɚɫɬɢ ɭɫɥɭɝ ɜ CRM-ɩɪɨɟɤɬɟ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɪɚɫɥɟɜɵɟ CRM-ɪɟɲɟɧɢɹ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɨɩɵɬ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɚɛɨɬɵ ɪɚɡɥɢɱɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɪɚɫɥɢ, ɱɬɨ ɟɳɟ ɛɨɥɶɲɟ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɰɟɧɧɨɫɬɶ [9]. 

3) 1ɋ:CRM ɉɊɈɎ 2.0. 
Ɋɟɲɟɧɢɟ «1ɋ:CRM ɉɊɈɎ. Ɋɟɞɚɤɰɢɹ 2.0» ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɤɨɦɩɚɧɢɣ ɫɪɟɞɧɟɝɨ ɛɢɡɧɟɫɚ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɤɨɦɩɚɧɢɣ ɦɚɥɨɝɨ ɛɢɡɧɟɫɚ ɫ ɩɨɬɪɟɛɧɨɫɬɶɸ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɛɨɥɟɟ 5 ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ 
ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɟ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ CRM-ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɜɫɟ 
ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɤɨɦɩɚɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɰɟɩɰɢɟɣ CRM, ɜɤɥɸɱɚɹ ɨɬɞɟɥɵ ɡɚɤɭɩɨɤ, ɩɪɨɞɚɠ, 
ɦɚɪɤɟɬɢɧɝɚ, ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɥɭɠɛɵ ɤɚɱɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɹɬɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ 
ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɥɢɟɧɬɚɦɢ ɢ ɜɧɭɬɪɢ ɨɪɝɚɧɢɡɚɰɢɢ. 

«1ɋ:CRM ɉɊɈɎ 2.0» ɩɨɡɜɨɥɹɟɬ:  
 ɩɨɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɞɚɠɚɦɢ; 
 ɩɨɜɵɫɢɬɶ ɥɨɹɥɶɧɨɫɬɶ ɤɥɢɟɧɬɨɜ; 
 ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ [9]. 

4) SugarCRM. 

SugarCRM – ɪɟɣɬɢɧɝɨɜɚɹ opensource CRM-ɫɢɫɬɟɦɚ, ɤɨɬɨɪɭɸ ɢɫɩɨɥɶɡɭɸɬ ɞɟɫɹɬɤɢ ɬɵɫɹɱ 
ɤɨɦɩɚɧɢɣ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. Ɉɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ ɢ ɨɬɫɭɬɫɬɜɢɟ ɥɢɰɟɧɡɢɣ ɧɚ 
ɩɨɞɤɥɸɱɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ SugarCRM ɜɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ – ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ 
ɜɥɚɞɟɧɢɹ. 

CRM-ɫɢɫɬɟɦɚ ɧɚ ɨɫɧɨɜɟ SugarCRM ɩɨɦɨɝɚɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ: 
 ɰɟɧɬɪɚɥɢɡɚɰɢɹ ɤɥɢɟɧɬɫɤɨɣ ɛɚɡɵ; 
 ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɹɦɵɯ ɩɪɨɞɚɠ; 
 ɭɞɟɪɠɚɧɢɟ ɤɥɢɟɧɬɨɜ; 
 ɨɩɟɪɚɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɨɜ ɩɪɨɞɚɠ ɢ ɦɚɪɤɟɬɢɧɝɚ; 
 ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬ-ɰɟɧɬɪɚ; 
 ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɦɟɧɟɞɠɟɪɨɜ ɩɨ ɩɪɨɞɚɠɚɦ ɢ ɦɚɪɤɟɬɢɧɝɭ; 
 ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ [9]. 

5) ELMA CRM. 
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ɉɪɢɥɨɠɟɧɢɟ "ELMA: CRM" ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ELMA, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɚɧɢɟɣ. ɉɪɢɥɨɠɟɧɢɹ ELMA ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɨɛɪɟɬɟɧɵ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɤɚɤ 
ɨɬɞɟɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤ ɢ ɜɦɟɫɬɟ ɜ ɟɞɢɧɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. "ELMA: CRM" 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɨɩɟɪɚɰɢɨɧɧɨɝɨ CRM, ɨɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɨɰɟɫɫɨɦ ɩɪɨɞɚɠ ɢ ɜɟɞɟɧɢɟ ɢɫɬɨɪɢɢ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɫ ɤɥɢɟɧɬɚɦɢ [9]. 

6) SAP CRM. 

ɋɢɫɬɟɦɚ "ɍɩɪɚɜɥɟɧɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ ɫ ɤɥɢɟɧɬɚɦɢ" (SAP CRM) ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɪɟɲɟɧɢɟɦ ɤɥɚɫɫɚ CRM, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɨɛɴɟɞɢɧɹɬɶ ɫɨɬɪɭɞɧɢɤɨɜ, ɩɚɪɬɧɟɪɨɜ, ɩɪɨɰɟɫɫɵ ɢ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɪɚɦɤɚɯ ɩɨɥɧɨɝɨ ɡɚɦɤɧɭɬɨɝɨ ɰɢɤɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɥɢɟɧɬɚɦɢ. Ɉɧɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɫɪɟɞɫɬɜɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɞɨɫɬɭɩɧɨɫɬɢ ɪɟɫɭɪɫɨɜ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 
ɭɩɪɚɜɥɟɧɢɹ ɞɨɝɨɜɨɪɚɦɢ, ɭɩɪɚɜɥɟɧɢɹ ɮɚɤɬɭɪɢɪɨɜɚɧɢɟɦ. ɋ ɟɝɨ ɩɨɦɨɳɶɸ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɫɨɤɚɹ 
ɫɬɟɩɟɧɶ ɩɪɨɡɪɚɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɤɚɡɨɜ ɢ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢɯ ɫɬɚɬɭɫɚ. 

Ɋɟɲɟɧɢɟ ɬɚɤɠɟ ɩɪɟɞɥɚɝɚɟɬ ɮɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɦɚɪɤɟɬɢɧɝɨɜɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɭɩɪɚɜɥɟɧɢɹ ɦɚɪɤɟɬɢɧɝɨɜɵɦɢ ɤɚɦɩɚɧɢɹɦɢ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɟɥɟɦɚɪɤɟɬɢɧɝɚ, 
ɝɟɧɟɪɚɰɢɢ ɧɨɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɨɞɚɠ ɢ ɫɟɝɦɟɧɬɚɰɢɢ ɤɥɢɟɧɬɫɤɨɣ ɛɚɡɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɲɟɧɢɟ 
SAP CRM "ɍɩɪɚɜɥɟɧɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɦɢ ɫ ɤɥɢɟɧɬɚɦɢ" ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɪɢɹɬɢɹɦ ɩɪɟɞɥɚɝɚɬɶ 
ɤɥɢɟɧɬɚɦ ɩɨɞɞɟɪɠɤɭ ɩɨ ɫɚɦɵɦ ɪɚɡɥɢɱɧɵɦ ɤɚɧɚɥɚɦ: ɱɟɪɟɡ ɰɟɧɬɪ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɥɢɟɧɬɚɦɢ, ɫ 
ɩɨɦɨɳɶɸ ɂɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɨɜ, ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɟ 
ɫɟɪɜɢɫɨɦ ɢ ɪɟɤɥɚɦɚɰɢɹɦɢ, ɩɭɬɟɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɭ ɤɥɢɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɭ ɤɥɢɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

7) Ɇɟɝɚɩɥɚɧ. 
CRM-ɫɢɫɬɟɦɚ Ɇɟɝɚɩɥɚɧ ɨɫɧɨɜɚɧɚ ɧɚ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɟɞɟɧɢɟɦ ɩɪɨɟɤɬɨɜ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɚ ɞɨɩɨɥɧɟɧɚ ɦɧɨɠɟɫɬɜɨɦ ɩɨɥɟɡɧɵɯ ɮɭɧɤɰɢɣ. ɇɚɩɪɢɦɟɪ, ɜ ɧɟɣ ɜɨɡɦɨɠɧɨ ɜɟɞɟɧɢɟ 
ɤɥɢɟɧɬɫɤɨɣ ɛɚɡɵ ɢ ɛɚɡɵ ɫɨɬɪɭɞɧɢɤɨɜ, ɭɩɪɚɜɥɟɧɱɟɫɤɢɣ ɢ ɮɢɧɚɧɫɨɜɵɣ ɭɱɟɬ.  

ȼ ɫɢɫɬɟɦɟ Ɇɟɝɚɩɥɚɧ ɱɟɬɤɨ ɩɪɨɩɢɫɚɧɚ ɩɨɥɧɚɹ ɫɬɪɭɤɬɭɪɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɫɟ ɟɟ ɨɬɞɟɥɵ ɫ 
ɭɤɚɡɚɧɢɟɦ ɧɚɱɚɥɶɧɢɤɨɜ ɢ ɩɨɞɱɢɧɟɧɧɵɯ, ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɝɪɚɧɢɱɢɬɶ ɩɪɚɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

ȼɨ ɜɪɟɦɹ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɜ Ɇɟɝɚɩɥɚɧɟ ɭɤɚɡɵɜɚɸɬɫɹ ɫɪɨɤɢ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɥɢɰɚ, ɡɚɤɚɡɱɢɤ ɢ 
ɫɜɹɡɶ ɫ ɩɪɨɱɢɦɢ ɡɚɞɚɱɚɦɢ.  

Ɇɟɝɚɩɥɚɧ ɭɧɢɜɟɪɫɚɥɟɧ, ɢ ɷɬɨ ɟɝɨ ɝɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ. Ɉɧ ɩɨɞɨɣɞɟɬ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɥɸɛɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ: ɛɭɞɶ ɬɨ ɧɟɛɨɥɶɲɨɟ ɤɚɮɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɸɬ 10 ɱɟɥɨɜɟɤ, ɢɥɢ 
ɠɟ ɤɪɭɩɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɨɬɪɭɞɧɢɤɨɜ [9]. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ CRM-ɫɢɫɬɟɦ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ 
ɩɪɨɪɚɧɠɢɪɭɟɦ ɤɪɢɬɟɪɢɢ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ: 

1) ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɢɡɧɟɫɚ. 
2) ɂɧɬɟɝɪɚɰɢɹ ɫ ɭɱɟɬɧɨɣ ɫɢɫɬɟɦɨɣ. 
3) ɋɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ. 
4) ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ CRM-ɫɢɫɬɟɦɵ ɩɨɞ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
5) ɇɚɥɢɱɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ. 
6) Ɋɚɛɨɬɚ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ. 
ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɢɡɧɟɫɚ – ɫɨɨɬɧɨɲɟɧɢɟ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɩɪɟɞɩɪɢɹɬɢɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ CRM-ɫɢɫɬɟɦɵ [10]. ɋɢɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɩɨɞ ɬɪɟɛɨɜɚɧɢɹ ɛɢɡɧɟɫɚ, ɚ 
ɧɟ ɧɚɨɛɨɪɨɬ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɝɨɜɨɪɢɬɫɹ ɨɛ ɨɬɪɚɫɥɟɜɨɣ ɩɪɢɦɟɧɢɦɨɫɬɢ ɫɢɫɬɟɦɵ. 

ɂɫɩɨɥɶɡɭɹ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɢɫɬɟɦ, ɪɚɫɫɦɨɬɪɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ CRM-

ɫɢɫɬɟɦ «Microsoft Dynamics CRM», «Oracle Siebel CRM», «1ɋ:CRM ɉɊɈɎ 2.0», «SugarCRM», 
«ELMA CRM», «SAP CRM», «Ɇɟɝɚɩɥɚɧ» ɩɨ ɤɪɢɬɟɪɢɸ «ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɢɡɧɟɫɚ» 
(ɬɚɛɥɢɰɚ 3). 
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Ɍɚɛɥɢɰɚ 3 

ɋɪɚɜɧɟɧɢɟ CRM-ɫɢɫɬɟɦ ɩɨ ɤɪɢɬɟɪɢɸ «ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɢɡɧɟɫɚ» 

Table 3 

Comparison of CRM systems for the criterion "Compliance with the requirements of the business 

 

 

Microsoft 
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CRM 

Oracle 

Siebel 

CRM 

1ɋ:CRM 
ɉɊɈɎ 

2.0 

Sugar 

CRM 

ELMA 

CRM 

SAP 

CRM 
Ɇɟɝɚɩɥɚɧ 

Ɍɨɪɝɨɜɥɹ ɨɩɬɨɜɚɹ + - + + + + + 

Ɍɨɪɝɨɜɥɹ 
ɪɨɡɧɢɱɧɚɹ 

+ - + - + + + 

 

ɋɥɟɞɭɸɳɢɣ ɤɪɢɬɟɪɢɣ – ɢɧɬɟɝɪɚɰɢɹ ɫ ɭɱɟɬɧɨɣ ɫɢɫɬɟɦɨɣ. Ɂɞɟɫɶ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɧɬɟɝɪɚɰɢɢ CRM-ɫɢɫɬɟɦ ɫ «1ɋ» (ɬɚɛɥɢɰɚ 4). 

Ɍɚɛɥɢɰɚ 4 

ɋɪɚɜɧɟɧɢɟ CRM-ɫɢɫɬɟɦ ɩɨ ɤɪɢɬɟɪɢɸ «ɂɧɬɟɝɪɚɰɢɹ ɫ ɭɱɟɬɧɨɣ ɫɢɫɬɟɦɨɣ» 

Table 4 

Comparison of CRM systems according to the criterion of "Integration with the accounting 

system" 
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ɉɊɈɎ 2.0 
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ELMA 
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CRM 
Ɇɟɝɚɩɥɚɧ 

«1ɋ: 
ɉɪɟɞɩɪɢɹɬɢɟ» 

+ - + + + - - 

 

ɋɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜɤɥɸɱɚɟɬ ɫɭɦɦɭ ɩɪɹɦɵɯ ɢ 
ɤɨɫɜɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. ȼ ɫɬɨɢɦɨɫɬɶ ɜɯɨɞɹɬ 
ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɥɢɰɟɧɡɢɣ ɞɥɹ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɫɬɨɢɦɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɡɚɬɪɚɬɵ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ ɧɚ ɩɨɥɭɱɟɧɢɟ ɤɨɧɫɭɥɶɬɚɰɢɣ ɭ ɫɩɟɰɢɚɥɢɫɬɨɜ. 

ɋɢɫɬɟɦɵ ɫɪɚɜɧɢɜɚɸɬɫɹ ɩɨ ɡɚɬɪɚɬɚɦ ɧɚ ɥɢɰɟɧɡɢɸ ɫɟɪɜɟɪɚ, ɡɚɬɪɚɬɚɦ ɧɚ ɥɢɰɟɧɡɢɸ ɨɞɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɡɚɬɪɚɬɚɦ ɧɚ ɩɨɞɞɟɪɠɤɭ (% ɜ ɝɨɞ ɨɬ ɩɟɪɜɢɱɧɨɣ ɫɬɨɢɦɨɫɬɢ).  

ɋɥɟɞɭɸɳɢɣ ɤɪɢɬɟɪɢɣ – ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ CRM-ɫɢɫɬɟɦɵ ɩɨɞ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ʉɚɤ ɫɚɦɚ 
ɨɪɝɚɧɢɡɚɰɢɹ, ɬɚɤ ɢ ɫɪɟɞɚ, ɨɤɪɭɠɚɸɳɚɹ ɟɟ, ɢɡɦɟɧɹɸɬɫɹ ɫɨ ɜɪɟɦɟɧɟɦ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɹɬɶ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ CRM ɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ, 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜ ɫɢɫɬɟɦɟ ɛɵɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɬɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɮɭɧɤɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɧɹɸɳɢɦɢɫɹ ɛɢɡɧɟɫ-ɡɚɞɚɱɚɦɢ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɢɫɬɟɦɵ ɫɪɚɜɧɢɜɚɸɬɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦɵ ɩɨɞ ɡɚɞɚɱɢ 
ɤɨɦɩɚɧɢɢ (ɬɚɛɥɢɰɚ 5). 
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Ɍɚɛɥɢɰɚ 5 

ɋɪɚɜɧɟɧɢɟ CRM-ɫɢɫɬɟɦ ɩɨ ɤɪɢɬɟɪɢɸ «ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ CRM-ɫɢɫɬɟɦɵ  
ɩɨɞ ɩɨɥɶɡɨɜɚɬɟɥɟɣ» 

Table 5 

Comparison of CRM systems in terms of "The ability to customize the CRM system for users" 

 Microsoft 

Dynamics 
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Oracle 

Siebel 

CRM 
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ɉɊɈɎ 
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ɇɚɥɢɱɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ – ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɢ ɜɵɹɜɥɟɧɢɹ ɩɨɜɟɞɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɨɠɢɞɚɧɢɣ, CRM ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɞɚɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ 
ɚɧɚɥɢɡ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɤɥɢɟɧɬɚ (ɬɚɛɥɢɰɚ 6). 

Ɍɚɛɥɢɰɚ 6 

ɋɪɚɜɧɟɧɢɟ CRM-ɫɢɫɬɟɦ ɩɨ ɤɪɢɬɟɪɢɸ «ɇɚɥɢɱɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ» 

Table 6 

Comparison of CRM systems in terms of "Ⱥnalytical tools" 

 Microsoft 

Dynamics 

CRM 

Oracle 

Siebel 

CRM 

1ɋ:CRM 
ɉɊɈɎ 2.0 

Sugar 

CRM 

ELMA 

CRM 

SAP 

CRM 
Ɇɟɝɚɩɥɚɧ 

ɇɚɥɢɱɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ  

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

ɋɥɟɞɭɸɳɢɣ ɤɪɢɬɟɪɢɣ – ɪɚɛɨɬɚ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ 
ɫɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɥɚ ɭɞɚɥɟɧɧɵɣ ɞɨɫɬɭɩ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ CRM-ɫɢɫɬɟɦɟ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ. Ɍɚɤɢɦɢ 
ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɦɨɛɢɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɨɛɥɚɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

Ɍɚɛɥɢɰɚ 8 

ɋɪɚɜɧɟɧɢɟ CRM-ɫɢɫɬɟɦ ɩɨ ɤɪɢɬɟɪɢɸ «Ɋɚɛɨɬɚ ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ» 

Table 8 

Comparison of CRM systems in terms of "the Work on the Internet " 

 Microsoft 

Dynamics 

CRM 

Oracle 

Siebel 

CRM 

1ɋ:CRM 
ɉɊɈɎ 2.0 

Sugar 

CRM 

ELMA 

CRM 

SAP 

CRM 
Ɇɟɝɚɩɥɚɧ 

ɍɞɚɥɟɧɧɵɣ 
ɞɨɫɬɭɩ  

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

Ɇɨɛɢɥɶɧɵɟ 
ɩɪɢɥɨɠɟɧɢɹ 

Android 

iOS 

Windows 

Android 

Symbian 

iOS 

Windows 

Android 

iOS 

Android 

iOS 

Windows 

Ⱦɪ. Android 

Symbian 

iOS 

Windows 

Android 

iOS 
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 Microsoft 

Dynamics 

CRM 

Oracle 

Siebel 

CRM 

1ɋ:CRM 
ɉɊɈɎ 2.0 

Sugar 

CRM 

ELMA 

CRM 

SAP 

CRM 
Ɇɟɝɚɩɥɚɧ 

ɉɨɞɞɟɪɠɤɚ 
ɨɛɥɚɱɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ 

+ + + + - + + 

 

ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɨɬɨɛɪɚɧɧɵɯ ɪɚɧɟɟ ɫɢɫɬɟɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 

Ɇɟɬɨɞ Ⱥɧɚɥɢɡɚ ɂɟɪɚɪɯɢɣ (ɆȺɂ, ɢɧɨɝɞɚ ɆɟɬȺɧɂɟ) — ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ 
ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɫɥɨɠɧɵɦ ɩɪɨɛɥɟɦɚɦ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ɆȺɂ ɧɟ ɩɪɟɞɩɢɫɵɜɚɟɬ ɥɢɰɭ, 
ɩɪɢɧɢɦɚɸɳɟɦɭ ɪɟɲɟɧɢɟ (ɅɉɊ), ɤɚɤɨɝɨ-ɥɢɛɨ «ɩɪɚɜɢɥɶɧɨɝɨ» ɪɟɲɟɧɢɹ, ɚ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɜ 
ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɪɟɠɢɦɟ ɧɚɣɬɢ ɬɚɤɨɣ ɜɚɪɢɚɧɬ (ɚɥɶɬɟɪɧɚɬɢɜɭ), ɤɨɬɨɪɵɣ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ 
ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɟɝɨ ɩɨɧɢɦɚɧɢɟɦ ɫɭɬɢ ɩɪɨɛɥɟɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɟɟ ɪɟɲɟɧɢɸ. ɗɬɨɬ ɦɟɬɨɞ 
ɪɚɡɪɚɛɨɬɚɧ ɚɦɟɪɢɤɚɧɫɤɢɦ ɦɚɬɟɦɚɬɢɤɨɦ Ɍɨɦɚɫɨɦ ɋɚɚɬɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɜɵɛɨɪɚ CRM-ɫɢɫɬɟɦɵ ɪɭɤɨɜɨɞɫɬɜɨ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɥɭɱɢɬ ɤɨɧɤɪɟɬɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. 
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Ⱥɧɧɨɬɚɰɢɹ  
ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɰɚɩɮɵ ɦɟɥɶɧɢɰɵ ɧɚ 
ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. ɋɢɧɬɟɡɢɪɨɜɚɧɵ ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ 
ɢ ɨɩɢɫɚɧɚ ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɪɚɛɨɬɤɢ. ɉɨɫɬɪɨɟɧɨ ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ 
ɪɟɲɟɧɢɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ, ɩɪɟɞɥɨɠɟɧɵ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɫ 
ɜɚɪɶɢɪɭɟɦɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ ɧɚɣɞɟɧɨ ɩɨɞɦɧɨɠɟɫɬɜɨ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɰɚɩɮɵ. ɉɨɞɬɜɟɪɠɞɟɧ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɣ ɦɟɬɨɞ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɹ – ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ, ɩɪɢɦɟɧɟɧ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɢ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɦɚɬɪɢɰ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ, ɩɨɧɢɡɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɤɚɱɟɫɬɜɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɚɩɮɵ 
ɦɟɥɶɧɢɰɵ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ; ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɰɚɩɮɵ ɦɟɥɶɧɢɰɵ; 

ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ. 
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THE CHOICE OF OPTIMAL PARAMETERS OF THE RESTORATION  
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Abstract 
This article presents a range of recovery options axle of the mill based on the method of analysis 

of hierarchies. Synthesized criteria for optimal solutions and described their relationship to 

treatment parameters. Built many alternatives to solve multicriterial optimization problems, the 

proposed methods of processing with varying geometric parameters of the cutting tool and 

rotational speed. Based on the selected criteria found in the subset of Pareto-optimal recovery 

options axle. Confirmed method of multi-criteria decision-making method of hierarchy analysis, 

apply the algorithm to assess and improve the coherence matrix of pairwise comparisons. The 

proposed method of expert evaluation allows selection of processing parameters, to reduce the 

complexity of rehabilitation works, at a constant quality of the reconstructed surface of the 

trunnion of the mill. 

Keywords: multicriterial optimization; the restoration of the axle of the mill; the method of 

analysis of hierarchies. 
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ȼȼȿȾȿɇɂȿ 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɫɵɪɶɹ ɩɪɢɦɟɧɹɸɬ ɲɚɪɨɜɵɟ 
ɬɪɭɛɧɵɟ ɦɟɥɶɧɢɰɵ, ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɧɨɫɨɦ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɩɨɪɧɵɯ 

ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ – ɰɚɩɮ. ɇɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɚɩɮɵ ɜɨɡɧɢɤɚɸɬ ɪɚɡɥɢɱɧɵɟ ɞɟɮɟɤɬɵ, ɱɬɨ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɥɢɬɟɥɶɧɵɦ ɩɪɨɫɬɨɹɦ ɜ ɪɟɦɨɧɬɟ. 

ɉɪɢɫɬɚɜɧɨɣ ɫɬɚɧɨɤ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɪɚɛɨɬɤɭ ɰɚɩɮ ɩɨɦɨɥɶɧɵɯ ɦɟɥɶɧɢɰ ɧɚ ɦɟɫɬɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɬɨɣɤɨɫɬɢ ɪɟɡɰɚ, ɭɫɥɨɜɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢ 
ɷɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɬɨɱɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɛɪɚɧ 
ɢɧɫɬɪɭɦɟɧɬ – ɪɨɬɚɰɢɨɧɧɵɣ ɪɟɡɟɰ. Ɉɩɪɟɞɟɥɹɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɩɪɢ ɪɨɬɚɰɢɨɧɧɨɣ 
ɨɛɪɚɛɨɬɤɟ ɹɜɥɹɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɰɚɩɮɵ, ɨɬ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɡɚɝɨɬɨɜɤɢ, 
ɱɬɨ ɩɨɜɥɢɹɟɬ ɢ ɧɚ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ ɢ ɧɚ ɫɬɨɣɤɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ. ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɚɪɶɢɪɨɜɚɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɰɚ: ɩɟɪɟɞɧɢɣ ɭɝɨɥ, ɭɝɥɵ ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɜɨɪɨɬɚ ɪɟɡɰɚ, 
ɪɚɞɢɭɫ ɪɟɠɭɳɟɣ ɱɚɲɢ ɪɟɡɰɚ – ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɭɫɥɨɜɢɹ ɫɬɪɭɠɤɨɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɵɯ ɬɨɱɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɢ 
ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ. 

 

ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

Ɂɚɞɚɱɚ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɤɪɢɬɟɪɢɹɦ ɢɡ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜ – ɜɚɪɢɚɧɬɨɜ ɫɨɱɟɬɚɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɡɚɞɚɱɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ 
ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ: ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ, 
ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ, ɬɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɰɚɩɮɵ. 

ɇɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɤɪɢɬɟɪɢɢ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɜɡɚɢɦɨɫɜɹɡɶ ɜɫɟɯ ɮɚɤɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɧɟ ɜɵɩɨɥɧɢɦɨɣ ɡɚɞɚɱɟɣ, ɜɜɢɞɭ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɞɚɧɧɵɯ ɢ ɨɬɫɭɬɫɬɜɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɛɥɸɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɪɟɡɚɧɢɹ. 
ɉɪɨɢɡɜɟɞɟɦ ɚɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ. 

Ʉɚɠɞɵɣ ɤɪɢɬɟɪɢɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ: ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ – ɫɤɨɪɨɫɬɶɸ 
ɪɟɡɚɧɢɹ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ – ɫɬɨɣɤɨɫɬɶɸ ɪɨɬɚɰɢɨɧɧɨɝɨ ɪɟɡɰɚ, 
ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɞɜɭɦɹ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɦɢ 
ɮɚɤɬɨɪɚɦɢ, ɬɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ – ɩɥɨɳɚɞɶɸ ɫɪɟɡɚɟɦɨɝɨ ɫɥɨɹ, ɤɚɱɟɫɬɜɨ 
ɩɨɜɟɪɯɧɨɫɬɢ – ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɰɚɩɮɵ ɜɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ, ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɭɦɟɧɶɲɚɟɬɫɹ, 
ɧɨ ɫɬɨɣɤɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ ɩɚɞɚɟɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ ɢɡɧɨɫɭ ɪɨɬɚɰɢɨɧɧɨɝɨ ɪɟɡɰɚ ɢ ɩɥɨɯɨɦɭ 
ɤɚɱɟɫɬɜɭ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɭɦɟɧɶɲɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢɜɟɞɟɬ 
ɤ ɩɨɜɵɲɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

ɍɜɟɥɢɱɟɧɢɟ ɩɟɪɟɞɧɟɝɨ ɭɝɥɚ, ɭɝɥɚ ɭɫɬɚɧɨɜɤɢ ɢ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɜɨɤɪɭɝ ɨɫɢ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɬɪɚɞɚɟɬ ɤɚɱɟɫɬɜɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɰɚɩɮɵ. ɉɪɢ ɷɬɨɦ ɪɚɞɢɭɫ ɪɟɠɭɳɟɣ ɱɚɲɢ ɢɧɫɬɪɭɦɟɧɬɚ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ, ɧɨ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɞɥɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ 
ɧɟɤɨɬɨɪɨɝɨ ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɟɞɨɦɢɧɢɪɭɟɦɵɯ, ɬɨ ɟɫɬɶ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ. 
ɉɪɟɞɫɬɚɜɥɟɧɨ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ, ɜɚɪɶɢɪɭɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɪɨɬɚɰɢɨɧɧɨɝɨ ɪɟɡɰɚ ɢ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ (ɬɚɛɥɢɰɚ 1). ɉɨ ɫɪɟɞɫɬɜɚɦ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ 
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ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɭɠɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɤɪɢɬɟɪɢɟɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡ 25 ɫɩɨɫɨɛɨɜ 
ɨɛɪɚɛɨɬɤɢ ɜɵɞɟɥɟɧɨ ɩɨɞɦɧɨɠɟɫɬɜɨ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɵɯ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ 14 ɫɩɨɫɨɛɨɜ.  

 

Ɍɚɛɥɢɰɚ 1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɰɚɩɮɵ 

Table 1 

Characteristics of the processing options when you repair the axle 

№
 ɫ

ɩɨ
ɫɨ

ɛɚ
 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɡɰɚ 

ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ, 

ɨɛ/ɦɢɧ 

ɉɚɪɟɬɨ-

ɨɩɬɢɦɚɥɶɧɵɟ 
ɜɚɪɢɚɧɬɵ (+) 

ɉɟɪɟɞɧɢɣ 
ɭɝɨɥ 

γ, º 

ɍɝɨɥ 
ɭɫɬɚɧɨɜɤ

ɢ ω, º 

ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɪɟɡɰɚ 
ɜɨɤɪɭɝ ɨɫɢ 

φ, º 

Ɋɚɞɢɭɫ 
ɪɟɠɭɳɟɣ 

ɱɚɲɢ  
R, ɦɦ 

1 10 – 30 0 – 10 10 – 30 0 – 10 0 – 1 - 

2 10 – 30 20 – 30 10 – 30 0 – 10 1 – 2 + 

3 10 – 30 0 – 10 50 – 70 0 – 10 2 – 3 + 

4 10 – 30 20 – 30 50 – 70 0 – 10 0 – 1 - 

5 10 – 30 10 – 20 30 – 50 10 – 20 1 – 2 - 

6 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

7 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

8 10 – 30 20 – 30 10 – 30 20 – 30 0 – 1 - 

9 10 – 30 0 – 10 50 – 70 20 – 30 0 – 1 + 

10 10 – 30 20 – 30 50 – 70 20 – 30 2 – 3 + 

11 30 – 50 10 – 20 30 – 50 0 – 10 2 – 3 + 

12 30 – 50 10 – 20 10 – 30 10 – 20 0 – 1 - 

13 30 – 50 0 – 10 30 – 50 10 – 20 2 – 3 - 

14 30 – 50 10 – 20 30 – 50 10 – 20 2 – 3 + 

15 30 – 50 20 – 30 30 – 50 10 – 20 2 – 3 + 

16 30 – 50 10 – 20 50 – 70 10 – 20 0 – 1 - 

17 30 – 50 10 – 20 30 – 50 20 – 30 1 – 2 + 

18 30 – 50 0 – 10 10 – 30 0 – 10 0 – 1 + 

19 50 – 70 20 – 30 10 – 30 0 – 10 2 – 3 + 

20 50 – 70 0 – 10 50 – 70 0 – 10 0 – 1 - 

21 50 – 70 20 – 30 50 – 70 0 – 10 1 – 2 + 

22 50 – 70 10 – 20 30 – 50 10 – 20 0 – 1 - 

23 50 – 70 20 – 30 10 – 30 20 – 30 0 – 1 - 

24 50 – 70 0 – 10 50 – 70 20 – 30 2 – 3 + 

25 50 – 70 20 – 30 50 – 70 20 – 30 0 – 1 - 

 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɟɲɟɧɢɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ ɡɚɞɚɱɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ 
ɢɟɪɚɪɯɢɣ. Ɇɟɬɨɞɨɥɨɝɢɹ ɟɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ ɟɞɢɧɫɬɜɟɧɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɵ, ɢɫɩɨɥɶɡɭɹ 
ɫɭɠɞɟɧɢɹ ɷɤɫɩɟɪɬɚ. Ɋɟɡɭɥɶɬɚɬ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɟɬ ɩɪɢɨɪɢɬɟɬɧɨɫɬɶ ɫɪɚɜɧɢɜɚɟɦɵɯ 
ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ. ɉɪɨɰɟɫɫ ɩɨɲɚɝɨɜɨɝɨ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɪɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɰɚɩɮɵ ɷɤɫɩɟɪɬɨɦ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɢɫɬɟɦɟ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ – ɋɉɉɊ 
«Ɋɟɲɟɧɢɟ». 

ȼɵɛɨɪ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ ɢɡ ɉɚɪɟɬɨ-ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɞɦɧɨɠɟɫɬɜɚ, ɧɚ 
ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɟɚɥɢɡɭɟɬɫɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟɦ ɩɪɨɛɥɟɦɵ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ, ɜɤɥɸɱɚɸɳɚɹ ɬɪɢ 
ɭɪɨɜɧɹ: 1 ɭɪɨɜɟɧɶ – ɰɟɥɶ ɜɵɛɨɪɚ (ɩɪɨɛɥɟɦɚ), 2 ɭɪɨɜɟɧɶ – ɭɪɨɜɟɧɶ ɩɨɞɰɟɥɟɣ (ɤɪɢɬɟɪɢɢ),  
3 ɭɪɨɜɟɧɶ – ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ (ɚɥɶɬɟɪɧɚɬɢɜɵ). ɂɟɪɚɪɯɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫ. 1. ɂɟɪɚɪɯɢɹ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɰɚɩɮɵ 

Fig. 1. Hierarchy of the choice of treatment parameters of restoring the axle 

 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɲɤɚɥɭ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɚɠɧɨɫɬɢ, ɪɟɚɥɢɡɭɟɬɫɹ ɨɰɟɧɤɚ ɚɥɶɬɟɪɧɚɬɢɜ ɷɤɫɩɟɪɬɨɦ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɪɢɬɟɪɢɟɜ: 
ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ, ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ, ɬɨɱɧɨɫɬɶ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɰɚɩɮɵ. Ɇɚɬɪɢɰɚ ɫɪɚɜɧɟɧɢɣ 
ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ «Ɍɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ», ɩɨɥɭɱɟɧɧɚɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɷɤɫɩɟɪɬɧɵɯ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.  

ɉɪɢ ɷɬɨɦ ɋɉɉɊ «Ɋɟɲɟɧɢɟ» ɜɵɱɢɫɥɹɟɬ ɡɧɚɱɟɧɢɹ ɩɪɢɨɪɢɬɟɬɨɜ, ɫɬɟɩɟɧɶ ɡɚɛɥɭɠɞɟɧɢɹ, ɢɧɞɟɤɫ 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɢ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ. ɉɨ ɡɧɚɱɟɧɢɸ ɩɪɢɨɪɢɬɟɬɚ ɜ 18,3 
ɚɥɶɬɟɪɧɚɬɢɜɚ «ɋɩɨɫɨɛ № 2» ɩɪɟɜɨɫɯɨɞɢɬ ɨɫɬɚɥɶɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɦɚɬɪɢɰɵ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɪɚɜɧɨ 5,5%, ɱɬɨ 
ɧɟ ɩɪɟɜɵɲɚɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɜ 10 %. Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɫɭɠɞɟɧɢɣ ɷɤɫɩɟɪɬɚ ɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫɪɚɜɧɟɧɢɹ 
ɫɩɨɫɨɛɨɜ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɫɬɪɨɟɧɵ ɦɚɬɪɢɰɵ ɫɪɚɜɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɨɫɬɚɥɶɧɵɦ ɤɪɢɬɟɪɢɹɦ (ɪɢɫ. 3-6), 

ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɢ ɞɚɸɬ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɭɸ 
ɢɧɮɨɪɦɚɰɢɸ.  
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Ɋɢɫ. 2. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ 

«Ɍɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ» 

Fig. 2. Matrix of pair comparisons of treatment parameters in relation to the criterion 

"The complexity of recovery work" 

 

 

 
Ɋɢɫ. 3. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ  

ɤ ɤɪɢɬɟɪɢɸ «ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɰɚɩɮɵ» 

Fig. 3. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

of "Time of process axle" 
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Ɋɢɫ. 4. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ  

«ɂɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ» 

Fig. 4. Matrix of paired comparisons of treatment parameters in relation to the criterion of "Tool wear" 

 

 
 

Ɋɢɫ. 5. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ  
«Ɍɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɰɚɩɮɵ» 

Fig. 5. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Accuracy of the geometric parameters of the restored axle" 
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Ɋɢɫ. 6. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ  

«Ʉɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɰɚɩɮɵ» 

Fig. 6. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Quality of the restored surface of the axle" 

 

Ⱦɚɥɟɟ ɬɟɦ ɠɟ ɦɟɬɨɞɨɦ ɫɬɪɨɢɬɫɹ ɦɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɤɪɢɬɟɪɢɟɜ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, 
ɷɤɫɩɟɪɬ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɜ ɩɨɥɶɡɭ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɧɟ 
ɩɪɟɧɟɛɪɟɝɚɹ ɩɪɢ ɷɬɨɦ ɤɚɱɟɫɬɜɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɰɚɩɮɵ (ɪɢɫɭɧɨɤ 7). 

 

 
Ɋɢɫ. 7. Ɇɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɤɪɢɬɟɪɢɟɜ 

Fig. 7. Matrix of pairwise comparisons of criteria 

 

ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂə 

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɜɟɞɟɧɧɵɯ ɨɰɟɧɨɤ ɚɥɶɬɟɪɧɚɬɢɜ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ 
ɨɛɪɚɛɨɬɤɢ (ɪɢɫɭɧɨɤ 8). ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɭ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ, ɨɩɬɢɦɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɪɚɛɨɬɤɢ ɩɪɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɰɚɩɮ ɹɜɥɹɟɬɫɹ «ɋɩɨɫɨɛ № 2», ɡɧɚɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ 15,6 %. ɉɚɪɚɦɟɬɪɵ ɨɛɪɚɛɨɬɤɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ: ɩɟɪɟɞɧɢɣ ɭɝɨɥ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10-30°, ɭɝɨɥ 
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ɭɫɬɚɧɨɜɤɢ – ɜ ɩɪɟɞɟɥɚɯ 20-30°, ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɜɨɤɪɭɝ ɨɫɢ ɪɟɡɰɚ – 10-30°, ɪɚɞɢɭɫ ɪɟɠɭɳɟɣ ɱɚɲɢ – 

0-10 ɦɦ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – ɨɬ 1 ɞɨ 2 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ.  
 

 
Ɋɢɫ. 8. Ⱦɢɚɝɪɚɦɦɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɩɪɢɨɪɢɬɟɬɨɜ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ  

ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɰɚɩɮɵ 

Fig. 8. Diagram of calculation results of the priorities, methods of processing of restoring the axle 

 

ɁȺɄɅɘɑȿɇɂȿ 

ɉɨɞɬɜɟɪɠɞɟɧ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɣ ɦɟɬɨɞ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ – ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ, 
ɩɪɢɦɟɧɟɧ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɢ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɦɚɬɪɢɰ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ. 
ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɛɨɬɤɢ, 
ɩɨɧɢɡɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɤɚɱɟɫɬɜɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɰɚɩɮɵ ɦɟɥɶɧɢɰɵ. 
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Ⱥɧɧɨɬɚɰɢɹ 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɫɟ ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɚɸɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɪɚɧɠɢɪɨɜɚɧɢɹ ɧɚ ɛɚɡɟ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ. ɐɟɥɶɸ ɩɨɞɨɛɧɨɝɨ ɨɩɢɫɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɨɬɛɨɪɟ ɜɵɛɨɪɚ 
ɩɨɫɬɚɜɳɢɤɚ ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɣ ɨɰɟɧɤɢ 
ɫɭɠɞɟɧɢɣ ɷɤɫɩɟɪɬɨɜ. ɂɫɫɥɟɞɨɜɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ- ɭɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɤ 
ɨɛɴɟɤɬ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɋɉɉɊ. ȼɵɛɨɪ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɪɟɚɥɢɡɚɰɢɢ ɋɉɉɊ «Ɋɟɲɟɧɢɟ» 
ɨɛɨɫɧɨɜɚɧ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɭɞɨɛɧɵɣ ɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɞɥɹ ɤɨɧɟɱɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɧɬɟɪɮɟɣɫ, ɪɚɫɩɨɥɚɝɚɟɬ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɢ ɧɟ 
ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɭɸ ɫɢɫɬɟɦɭ ɩɨɞɞɟɪɠɤɢ 
ɩɪɢɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. ɂɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɡɚɞɚɧɧɵɦ 
ɤɪɢɬɟɪɢɹɦɢ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɟɞɥɨɠɟɧɧɵɟ 
ɤɪɢɬɟɪɢɢ ɢ ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ; ɚɧɚɥɢɡ ɢɟɪɚɪɯɢɣ; ɦɚɬɪɢɰɚ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ. 
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Ⱥbstract 
To date, information technology is becoming increasingly widespread. The article deals with the 

selection of a supplier using the ranking based on the method of analysis of hierarchical 

structures. The purpose of such a description is to increase the degree of objectivity of decisions 

taken when selecting the supplier's choice by developing tools for a formal assessment of the 

judgments of experts. The information-management system of the enterprise as an object for the 

application of the DSSR is investigated. The choice as a means of implementing the DSS 

"Solution" is justified by the fact that the system has a convenient and adapted interface for the 

end user, has all the necessary means of implementation and does not require additional financial 

investments in the developed system of support for making managerial decisions. From the 

proposed alternatives, the most rational supplier for the organization was selected by the set 

criteria. The proposed criteria and alternatives are presented in the form of a hierarchy. 

Keywords: expert evaluation; analysis of hierarchies; matrix of paired comparisons.
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Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ 
ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ 
ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɜɢɞɟ ɧɟɤɨɬɨɪɨɣ ɢɟɪɚɪɯɢɢ. 

Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ:  
1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢ ɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɡɚɞɚɱɭ, 

ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ. 
2. Ɉɰɟɧɤɚ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɭɬɟɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɞɭɪ ɩɨɩɚɪɧɨɝɨ ɫɪɚɜɧɟɧɢɹ 

ɷɥɟɦɟɧɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɢɟɪɚɪɯɢɢ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɅɉɊ. 
3. Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɩɚɪɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɰɟɧɤɚ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɛɨɪ ɧɚɢɥɭɱɲɟɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɟɫɨɦɨɫɬɟɣ ɚɥɶɬɟɪɧɚɬɢɜ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɨɛɥɟɦɵ. 

Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɨɬɪɚɠɚɟɬ ɟɫɬɟɫɬɜɟɧɧɵɣ ɯɨɞ ɦɵɲɥɟɧɢɹ ɱɟɥɨɜɟɤɚ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɚɞɟɤɜɚɬɧɨɦɭ ɢ ɩɨɥɧɨɦɭ ɜɵɹɜɥɟɧɢɸ ɩɪɟɞɩɨɱɬɟɧɢɣ ɥɢɰɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ (ɅɉɊ), ɚ ɧɚɥɢɱɢɟ 
ɦɟɬɨɞɨɜ ɜɵɹɜɥɟɧɢɹ ɩɪɨɬɢɜɨɪɟɱɢɣ ɜ ɫɭɠɞɟɧɢɹɯ ɷɤɫɩɟɪɬɚ, ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ 
ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ɉɞɧɢɦ ɢɡ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɲɟɧɢɣ, ɪɟɚɥɢɡɭɸɳɢɯ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ, 
ɹɜɥɹɟɬɫɹ ɋɉɉɊ «Ɋɟɲɟɧɢɟ». ɉɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɡɚɞɚɱɭ, 
ɡɚɞɚɬɶ ɧɚɛɨɪ ɚɥɶɬɟɪɧɚɬɢɜ ɞɥɹ ɟɟ ɪɟɲɟɧɢɹ, ɜɵɞɟɥɢɬɶ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɯ ɮɚɤɬɨɪɵ, ɭɫɬɚɧɨɜɢɬɶ 
ɜɟɫɨɦɨɫɬɢ ɷɬɢɯ ɮɚɤɬɨɪɨɜ, ɨɰɟɧɢɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ ɩɨ ɜɫɟɦ ɡɚɞɚɧɧɵɦ ɮɚɤɬɨɪɚɦ, ɜɵɹɜɢɬɶ 
ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɜ ɫɭɠɞɟɧɢɹɯ ɷɤɫɩɟɪɬɚ, ɩɪɨɪɚɧɠɢɪɨɜɚɬɶ ɚɥɶɬɟɪɧɚɬɢɜɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɪɟɲɟɧɢɹ. 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɩɨɫɬɚɜɳɢɤɚ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ. ȼɵɛɪɚɧɧɵɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɛɭɞɭɬ ɨɰɟɧɢɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɨɫɬɚɜɳɢɤɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɵɝɨɞɧɨɫɬɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɫɬɢ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɫ ɧɢɦ, ɫɨɫɬɚɜɚ ɢ ɤɚɱɟɫɬɜɚ ɨɤɚɡɵɜɚɟɦɵɯ ɭɫɥɭɝ, ɚ ɬɚɤɠɟ ɢɯ ɫɬɨɢɦɨɫɬɢ.  

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ, ɫɨɞɟɪɠɚɳɟɣ 
ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ, ɤɪɢɬɟɪɢɢ ɞɥɹ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɢ ɫɚɦɢ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɢɡ 
ɤɨɬɨɪɵɯ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ (ɪɢɫ. 1). 

 

 
Ɋɢɫ.1. ɂɟɪɚɪɯɢɹ ɞɥɹ ɨɰɟɧɤɢ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɨɜ 

Fig.1. Hierarchy for evaluating the choice of suppliers 
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ȼɵɞɟɥɹɟɦɵɟ ɤɪɢɬɟɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɳɢɦɢ ɢ ɢɡɦɟɪɢɦɵɦɢ ɞɥɹ ɜɫɟɯ ɚɥɶɬɟɪɧɚɬɢɜ, ɨɧɢ ɬɚɤɠɟ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɵɦɢ ɢ ɧɟ ɢɡɛɵɬɨɱɧɵɦɢ, ɬɨ ɟɫɬɶ ɧɟ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɚɫɩɟɤɬ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɪɢɬɟɪɢɟɜ ɜ ɡɚɞɚɱɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨɥɧɵɦ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 1 ɜɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɡ 6 ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɨɰɟɧɢɜɚɬɶɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

- ɐɟɧɚ; 
- Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ; 
- ɉɚɪɬɢɣɧɨɫɬɶ; 

- ɇɚɥɢɱɢɟ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ; 
- ɋɪɨɤɢ ɩɨɫɬɚɜɤɢ; 
- Ɋɚɫɩɨɥɨɠɟɧɢɟ. 
ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɩɚɪɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɢɟɪɚɪɯɢɢ. 

ɋɪɚɜɧɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɭɠɞɟɧɢɣ ɥɢɰɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɹ, ɨ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ ɨɞɧɢɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ. ɉɪɢ ɷɬɨɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɩɚɪɧɵɯ 
ɫɪɚɜɧɟɧɢɣ ɜ ɨɫɧɨɜɧɨɦ ɫɬɚɜɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ: ɤɚɤɨɣ ɢɡ ɧɢɯ 
ɜɚɠɧɟɟ ɢɥɢ ɢɦɟɟɬ ɛɨɥɶɲɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɤɚɤɨɣ ɢɡ ɧɢɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɤɚɤɨɣ ɢɡ ɧɢɯ ɧɚɢɛɨɥɟɟ 
ɜɟɪɨɹɬɟɧ. ɋɭɠɞɟɧɢɹ ɅɉɊ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɟɝɨ ɫɢɫɬɟɦɟ ɩɪɟɞɩɨɱɬɟɧɢɣ, ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ ɢɡ 
ɦɧɨɠɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɟɝɨ ɩɨɧɢɦɚɧɢɟ ɩɪɨɛɥɟɦɵ, ɧɚɥɢɱɢɟ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɸɪɢɞɢɱɟɫɤɢɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɫɨɰɢɚɥɶɧɵɟ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ. 

Ɇɚɬɪɢɰɚ ɫɪɚɜɧɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
 

 
Ɋɢɫ. 2. ɋɪɚɜɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 

Fig. 2. Comparison of the criteria 

 

Ɇɚɬɪɢɰɚ ɡɚɩɨɥɧɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɨɞɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɢɟɪɚɪɯɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ, ɨɰɟɧɢɜɚɟɦɵɯ ɩɨ ɲɤɚɥɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬ 1 ɞɨ 
9, ɝɞɟ ɨɰɟɧɤɢ ɨɡɧɚɱɚɸɬ ɫɥɟɞɭɸɳɟɟ: 

- ɪɚɜɧɚɹ ɜɚɠɧɨɫɬɶ – 1; 

- ɭɦɟɪɟɧɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ – 3; 

- ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ – 5; 

- ɫɢɥɶɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ – 7; 

- ɨɱɟɧɶ ɫɢɥɶɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ – 9; 

- ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɥɭɱɚɹɯ ɫɬɚɜɹɬɫɹ ɱɟɬɧɵɟ ɨɰɟɧɤɢ: 2, 4, 6, 8 (ɧɚɩɪɢɦɟɪ, 4 – ɦɟɠɞɭ 
ɭɦɟɪɟɧɧɵɦ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɪɟɜɨɫɯɨɞɫɬɜɨɦ). 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɤɪɢɬɟɪɢɢ ɢɦɟɸɬ ɛɨɥɶɲɟ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɨɰɟɧɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɬɪɨɤɚɯ ɦɚɬɪɢɰɵ, ɚ ɫɚɦɢ ɨɰɟɧɤɢ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ. Ɍɚɤ, ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2, 
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ɤɪɢɬɟɪɢɣ «Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ» ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɢɣ ɩɪɢɨɪɢɬɟɬ ɫɪɟɞɢ ɜɫɟɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɤɪɢɬɟɪɢɟɜ, ɚ ɤɪɢɬɟɪɢɣ «ɉɚɪɬɢɣɧɨɫɬɶ» ɧɚɨɛɨɪɨɬ ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɢɣ ɜɟɫ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɜɵɛɨɪɚ 
ɚɥɶɬɟɪɧɚɬɢɜ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɞɟɤɫ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ (ɂɋ) ɫɭɠɞɟɧɢɣ ɷɤɫɩɟɪɬɚ, 
ɩɨɤɚɡɵɜɚɸɳɢɣ ɧɚɫɤɨɥɶɤɨ ɜɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɬɨɦ ɞɚɧɧɵɟ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɵ. ɂɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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ɝɞɟ max  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɛɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɋɁ), 
n  – ɪɚɡɦɟɪɧɨɫɬɶ ɦɚɬɪɢɰɵ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɜɧɚ 6. 

Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ max  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɦɚɬɪɢɰɟ ɩɚɪɧɵɯ 
ɫɪɚɜɧɟɧɢɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɭɦɦɢɪɭɟɬɫɹ ɤɚɠɞɵɣ ɫɬɨɥɛɟɰ ɫɭɠɞɟɧɢɣ, ɡɚɬɟɦ ɫɭɦɦɚ ɩɟɪɜɨɝɨ 
ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ ɩɟɪɜɨɣ ɤɨɦɩɨɧɟɧɬɵ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɜɟɤɬɨɪɚ ɩɪɢɨɪɢɬɟɬɨɜ, ɫɭɦɦɚ 
ɜɬɨɪɨɝɨ ɫɬɨɥɛɰɚ – ɧɚ ɜɬɨɪɭɸ ɤɨɦɩɨɧɟɧɬɭ ɢ ɬ.ɞ., ɡɚɬɟɦ ɩɨɥɭɱɟɧɧɵɟ ɱɢɫɥɚ ɫɭɦɦɢɪɭɸɬɫɹ. ɂɋ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɟ ɪɚɜɟɧ 0,031. 

Ɉɬɧɨɲɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ Ɉɋ = (ɂɋ/ɋɂ) *100%. Ɉɬɧɨɲɟɧɢɟ 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɟ ɪɚɜɧɨ 2,5%, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
(ɟɫɥɢ Ɉɋ ɛɨɥɶɲɟ 10% ɧɟɨɛɯɨɞɢɦ ɩɟɪɟɫɦɨɬɪ ɫɭɠɞɟɧɢɣ). 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɦɚɬɪɢɰɵ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɜɫɟɦ 
ɤɪɢɬɟɪɢɹɦ. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɹɦ «ɐɟɧɚ», «Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ», «ɉɚɪɬɢɣɧɨɫɬɶ», 
«ɇɚɥɢɱɢɟ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ», «ɋɪɨɤɢ ɩɨɫɬɚɜɤɢ», «Ɋɚɫɩɨɥɨɠɟɧɢɟ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 3-8. 

 

 
 

Ɋɢɫ. 3. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «ɐɟɧɚ» 

Fig. 3. Comparison of solutions by the criterion «Price» 
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Ɋɢɫ. 4. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ» 

Fig. 4. Comparison of decisions on the criterion «Quality of delivery» 

 

 
Ɋɢɫ. 5. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «ɉɚɪɬɢɣɧɨɫɬɶ» 

Fig. 5. Comparison of decisions on the criterion of «Partyness» 

 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɹɦ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫɭɠɞɟɧɢɣ, 
ɤɨɬɨɪɚɹ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ 0,1. ɇɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫɭɠɞɟɧɢɣ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɜɫɥɟɞɫɬɜɢɟ 
ɨɲɢɛɨɤ ɷɤɫɩɟɪɬɚ, ɧɟɤɨɪɪɟɤɬɧɨ ɩɨɫɬɚɜɥɟɧɧɵɯ ɜɨɩɪɨɫɨɜ ɢɥɢ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢ ɷɬɨɦ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɶ 
ɢɦɟɧɧɨ ɬɟ ɜɨɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɟɟ ɜɵɡɜɚɥɢ.  
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Ɋɢɫ. 6. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «ɇɚɥɢɱɢɟ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ» 

Fig. 6. Comparison of decisions on the criterion «Availability of accompanying documents» 

 

 
Ɋɢɫ. 7. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «ɋɪɨɤɢ ɩɨɫɬɚɜɤɢ» 

Fig. 7. Comparison of decisions on the criterion «Delivery terms» 
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Ɋɢɫ. 8. ɋɪɚɜɧɟɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɤɪɢɬɟɪɢɸ «Ɋɚɫɩɨɥɨɠɟɧɢɟ» 

Fig. 8. Comparison of solutions by the «Location" criterion» 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ ɪɟɲɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɤɪɢɬɟɪɢɸ ɜ ɩɪɨɝɪɚɦɦɟ ɜɵɫɬɚɜɥɹɸɬɫɹ 
ɩɪɢɨɪɢɬɟɬɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɨɫɬɚɜɳɢɤɚ, ɤɨɬɨɪɵɣ ɥɢɞɢɪɭɟɬ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɪɢɬɟɪɢɸ. Ɍɚɤ ɩɨ 
ɤɪɢɬɟɪɢɸ «ɐɟɧɚ» (ɫɦ. ɪɢɫ. 3) ɢ «Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ» (ɫɦ. ɪɢɫ. 4) ɧɚɢɛɨɥɶɲɢɣ ɩɪɢɨɪɢɬɟɬ ɢɦɟɟɬ 
ɩɨɫɬɚɜɳɢɤ 3, ɚ ɩɨ «ɋɪɨɤɚɦ ɩɨɫɬɚɜɤɢ» (ɫɦ. ɪɢɫ. 7) ɥɢɞɢɪɭɟɬ ɩɨɫɬɚɜɳɢɤ 4.  

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɬɱɟɬ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ «ȼɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ». ɇɚ 
ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ.  

 

 
Ɋɢɫ. 9. ɉɪɢɨɪɢɬɟɬɧɨɫɬɶ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ 

Fig. 9. Priority of the criteria for evaluating alternatives 

 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɪɢɫɭɧɤɚ 9 ɧɚɢɛɨɥɟɟ ɜɟɫɨɦɵɦ ɹɜɥɹɟɬɫɹ ɤɪɢɬɟɪɢɣ «Ʉɚɱɟɫɬɜɨ ɩɨɫɬɚɜɤɢ», ɟɝɨ 
ɩɪɢɨɪɢɬɟɬɧɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 0,35. 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɚɬɪɢɰɚ ɫɪɚɜɧɟɧɢɹ ɤɪɢɬɟɪɢɟɜ, ɹɜɥɹɸɳɚɹɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɩɨɩɚɪɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨɫɬɚɜɳɢɤɨɜ ɩɨ ɢɯ ɜɚɠɧɨɫɬɢ ɩɨ 
ɞɟɜɹɬɢɛɚɥɥɶɧɨɣ ɲɤɚɥɟ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɪɢɬɟɪɢɹ ɨɩɪɟɞɟɥɟɧ ɩɪɢɨɪɢɬɟɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɟɝɨ 
ɡɧɚɱɢɦɨɫɬɶ ɫɪɟɞɢ ɞɪɭɝɢɯ ɤɪɢɬɟɪɢɟɜ. 
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Ɋɢɫ. 10. Ɇɚɬɪɢɰɚ ɫɪɚɜɧɟɧɢɹ ɤɪɢɬɟɪɢɟɜ 

Fig. 10. Criteria comparison matrix 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɪɢɬɟɪɢɟɜ ɨɩɪɟɞɟɥɟɧ ɨɛɳɢɣ ɪɟɡɭɥɶɬɚɬ, 
ɜɵɪɚɠɚɸɳɢɣɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɟ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɜɵɛɨɪɚ ɤɚɠɞɨɝɨ ɢɡ ɩɨɫɬɚɜɳɢɤɚ. 
ȼɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɨ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɜɵɛɨɪɚ ɩɨɫɬɚɜɳɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 
Ɋɢɫ. 11. ȼɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɨ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ 

Fig. 11. Options for addressing the priority issue 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɩɪɢɨɪɢɬɟɬɧɵɦ ɹɜɥɹɟɬɫɹ ɩɨɫɬɚɜɳɢɤ №3, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ 
ɨɰɟɧɤɚ ɟɝɨ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɫɨɫɬɚɜɢɥɚ 0,29. ɉɪɟɞɥɚɝɚɟɦɵɣ ɜɚɪɢɚɧɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɜɵɛɨɪɚ 
ɩɨɫɬɚɜɳɢɤɚ ɩɨ ɜɵɛɪɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ ɢ ɫɪɟɞɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ȼɨɥɟɟ ɧɚɝɥɹɞɧɨ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 12. ɉɪɢɨɪɢɬɟɬɧɨɫɬɶ 
ɚɥɶɬɟɪɧɚɬɢɜɵ «ɉɨɫɬɚɜɳɢɤ 3» ɫɪɟɞɢ ɜɫɟɯ ɞɪɭɝɢɯ ɫɨɫɬɚɜɥɹɟɬ 29,1%.  
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Ɋɢɫ. 12. Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɤɪɢɬɟɪɢɟɜ ɜ ɋɉɉɊ «Ɋɟɲɟɧɢɟ» 

Fig. 12. Results of the evaluation of the criteria in the DSS «Decision» 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ ɋɉɉɊ «Ɋɟɲɟɧɢɟ», ɪɟɚɥɢɡɭɸɳɟɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ, ɛɵɥɚ 
ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɜɵɛɨɪɚ ɪɟɲɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. Ɉɫɨɛɟɧɧɨɫɬɶ ɡɚɞɚɱɢ ɩɨ ɜɵɛɨɪɭ 
ɩɨɫɬɚɜɳɢɤɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɫɬɨɹɥɚ ɜ ɬɨɦ, ɱɬɨ ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɧɟ ɦɨɝɥɢ ɛɵɬɶ ɜɵɪɚɠɟɧɵ ɜ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɮɨɪɦɟ, ɬɚɤɚɹ ɡɚɞɚɱɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɫɥɚɛɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɡɚɞɚɱ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫɛɨɪ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɢ, 
ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɭɬɟɦ ɩɨɩɚɪɧɨɝɨ ɫɪɚɜɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢ ɚɥɶɬɟɪɧɚɬɢɜ, ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. 
Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟɦ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɢɧɞɟɤɫɚ 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ, ɹɜɥɹɸɳɟɝɨɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɞɚɧɧɵɯ. 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɜɨɩɪɨɫɵ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɢ 
ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɨɤɚɡɵɜɚɸɳɢɯ 
ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. 

ȼɵɛɨɪ ɩɨɫɬɚɜɳɢɤɚ – ɷɬɨ ɡɚɞɚɱɚ, ɤɨɬɨɪɚɹ ɪɚɧɨ ɢɥɢ ɩɨɡɞɧɨ ɜɨɡɧɢɤɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɤɚɠɞɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. ɇɚ ɩɪɢɦɟɪɟ ɷɬɨɣ ɡɚɞɚɱɢ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦɢ ɛɵɥ 
ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɜɚɪɢɚɧɬɚ. Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɥɸɛɚɹ 
ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ ɞɟɤɨɦɩɨɡɢɪɨɜɚɧɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɚ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ ɨɛɴɟɤɬɢɜɧɵɟ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɜ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɚɞɚɱɚɯ, 
ɝɞɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɤɪɢɬɟɪɢɟɜ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɤɨɥɢɱɟɫɬɜɨ ɫɪɚɜɧɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɧɟ ɩɪɟɜɵɲɚɟɬ ɫɟɦɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɜɵɛɨɪɚ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɩɨɫɬɚɜɳɢɤɚ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɩɨɫɬɪɨɟɧɵ ɬɚɛɥɢɰɵ ɫɪɚɜɧɟɧɢɣ ɜɚɠɧɨɫɬɢ ɤɪɢɬɟɪɢɟɜ, ɦɚɬɪɢɰɵ ɩɚɪɧɵɯ ɫɪɚɜɧɟɧɢɣ 
ɤɪɢɬɟɪɢɟɜ ɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɨ ɩɪɟɞɥɨɠɟɧɧɵɦ ɤɪɢɬɟɪɢɹɦ, ɬɚɛɥɢɰɚ ɩɨɥɟɡɧɨɫɬɢ ɚɥɶɬɟɪɧɚɬɢɜ. 
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ɝ. Ȼɟɥɝɨɪɨɞ, 308012, Ɋɨɫɫɢɹ 
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Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɟɬɨɞɚ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ – Single Shot Multibox Detector. Ɉɫɭɳɟɫɬɜɥɟɧɨ ɨɛɭɱɟɧɢɟ ɫɜёɪɬɨɱɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɜɵɛɨɪɤɟ ɢɡ 3000 ɢɡɨɛɪɚɠɟɧɢɣ ɫ 
ɪɚɡɦɟɱɟɧɧɵɦɢ ɨɛɥɚɫɬɹɦɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ 
ɪɚɛɨɬɵ ɫɟɬɢ ɧɚ 7000 ɬɟɫɬɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ. Ɍɟɫɬɨɜɚɹ ɢ ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɢ ɫɨɞɟɪɠɚɬ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɫɞɟɥɚɧɧɵɟ ɦɨɧɨɤɭɥɹɪɧɨɣ ɤɚɦɟɪɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ, 
ɞɜɢɠɭɳɟɦɫɹ ɩɨ ɡɚɝɨɪɨɞɧɵɦ ɲɨɫɫɟ ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. ɉɨɥɧɨɬɚ ɢ ɬɨɱɧɨɫɬɶ 
ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɬɟɫɬɨɜɨɣ ɜɵɛɨɪɤɟ ɫɨɫɬɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɨɥɟɟ 88% ɢ 78%. 
Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɞɧɨɝɨ ɤɚɞɪɚ ɡɚɧɢɦɚɟɬ 28,5 ɦɢɥɥɢɫɟɤɭɧɞ, ɩɪɢ ɷɬɨɦ ɜɵɱɢɫɥɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɨɪɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ NVidia CUDA. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɜ ɫɢɫɬɟɦɚɯ ɩɨɦɨɳɢ ɜɨɞɢɬɟɥɸ ɢ 
ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ; ɝɥɭɛɨɤɨɟ ɨɛɭɱɟɧɢɟ; ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ 
ɫɟɬɶ; ɨɛɧɚɪɭɠɟɧɢɟ; ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ. 
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Ⱥbstract 
In this article we consider the application of the modern object detection method – Single Shot 

Multibox Detector. We have trained the convolutional neural network for vehicle detection on a 

sample of 3000 images with marked areas where are the vehicles are placed. A network quality 

check was performed on 7000 test images. The test and training samples contain images made by 

a monocular camera mounted in a vehicle moving along suburban highways during daylight 

hours. Recall and precision of object detection on the test sample is correspondingly more than 

88% and 78%. Recognition of one frame takes 28.5 milliseconds. Experiment was performed on a 

graphics processor using NVidia CUDA technology. The obtained results can be applied in driver 

assistance systems and monitoring of the traffic situations. 

Keywords: image recognition; deep learning; convolutional neural network; detection; vehicle. 
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ȼȼȿȾȿɇɂȿ 

Ɉɛɧɚɪɭɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ 
ɫɢɫɬɟɦ ɩɨɦɨɳɢ ɜɨɞɢɬɟɥɸ, ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɛɟɫɩɢɥɨɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɹɦɢ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɜɨɡɦɨɠɧɵɦ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɞɢɬɟɥɹ ɨ 
ɬɟɤɭɳɟɣ ɨɛɫɬɚɧɨɜɤɟ ɧɚ ɞɨɪɨɝɟ, ɧɚɩɪɢɦɟɪ, ɨ ɩɪɢɛɥɢɠɚɸɳɢɯɫɹ ɚɜɬɨɦɨɛɢɥɹɯ ɢɥɢ ɞɪɭɝɢɯ ɭɱɚɫɬɧɢɤɚɯ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɢɩɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ 
ɰɜɟɬɨɦ ɢ ɮɨɪɦɨɣ, ɩɨɷɬɨɦɭ ɧɚ ɩɪɚɤɬɢɤɟ ɡɚɞɚɱɚ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚ ɞɨɪɨɝɟ ɧɚ 

ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɨɣ. 
Ɂɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɞɨɫɬɢɝɧɭɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɨɝɪɟɫɫ ɜ ɨɛɥɚɫɬɢ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɟɪɬɨɱɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. ɋɨɜɪɟɦɟɧɧɵɟ ɞɟɬɟɤɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɫɟɬɟɣ, 
ɬɚɤɢɟ ɤɚɤ R-FCN [9], Faster R-CNN [3], Multibox [12], SSD [15] ɢ YOLO [20] ɫɬɚɥɢ ɞɨɫɬɚɬɨɱɧɨ 
ɛɵɫɬɪɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɩɪɨɞɭɤɬɚɯ ɢ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɦɨɛɢɥɶɧɵɯ ɢ 
ɜɫɬɪɚɢɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜɚɯ [14]. 

ȼ ɦɟɬɨɞɟ Faster R-CNN [5] ɨɛɧɚɪɭɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɩɪɨɯɨɞɢɬ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫ 
ɩɨɦɨɳɶɸ ɫɟɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɝɢɨɧɨɜ (Region proposal network, RPN), ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ 
ɫɜɟɪɬɨɱɧɭɸ ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ (ɧɚɩɪɢɦɟɪ, ɚɪɯɢɬɟɤɬɭɪɵ VGG-16 [13], ResNet [4] ɢ ɞɪ.) 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡɜɥɟɤɚɸɬɫɹ ɩɪɢɡɧɚɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɞɟɥɚɸɬɫɹ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɜɨɡɦɨɠɧɵɯ 
ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ, ɧɚɡɵɜɚɟɦɨɦ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɦ ɨɛɥɚɫɬɟɣ (Box 

classifier), ɤɚɠɞɵɣ ɢɡ ɧɚɣɞɟɧɧɵɯ ɪɟɝɢɨɧɨɜ ɜɵɪɟɡɚɟɬɫɹ ɢ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɟɳɟ ɨɞɧɨɣ 
ɫɜɟɪɬɨɱɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɭɬɨɱɧɟɧɢɟ ɮɨɪɦɵ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ.  

Ɇɟɬɨɞ R-FCN [10] ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɞɥɹ ɭɫɤɨɪɟɧɢɹ Fast R-CNN, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ 
ɝɪɨɦɨɡɞɤɨɝɨ ɜɵɯɨɞɧɨɝɨ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɪɚɡ. ȼ ɦɟɬɨɞɟ R-FCN (Region-based Fully 

Convolutional Networks), ɜ ɨɬɥɢɱɢɟ ɨɬ Fast R-CNN ɨɛɪɟɡɤɚ ɨɛɥɚɫɬɟɣ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɜɵɯɨɞɟ ɫɟɬɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɝɢɨɧɨɜ, ɜɦɟɫɬɨ ɷɬɨɝɨ ɤ ɜɵɯɨɞɭ ɩɟɪɜɨɣ ɫɟɬɢ ɞɨɛɚɜɥɹɸɬɫɹ ɫɜёɪɬɨɱɧɵɟ ɫɥɨɢ ɞɥɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɩɪɢɡɧɚɤɨɜ ɢ ɨɛɪɟɡɤɚ ɨɛɥɚɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɩɨɫɥɟɞɧɟɝɨ 
ɫɜɟɪɬɨɱɧɨɝɨ ɫɥɨɹ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫ ɩɨɦɨɳɶɸ ɜɫɟɝɨ ɥɢɲɶ ɨɞɧɨɝɨ ɢɥɢ ɞɜɭɯ 
ɩɨɥɧɨɫɜɹɡɧɵɯ ɫɥɨɟɜ ɧɟɣɪɨɧɨɜ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɥ ɞɨɫɬɢɱɶ ɬɨɱɧɨɫɬɢ ɫɪɚɜɧɢɦɨɣ ɫ Faster R-

CNN ɩɪɢ ɛɨɥɟɟ ɛɵɫɬɪɨɦ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ. ɇɟɞɚɜɧɨ ɦɨɞɟɥɶ R-FCN ɛɵɥɚ ɬɚɤɠɟ ɩɪɢɫɩɨɫɨɛɥɟɧɚ ɞɥɹ 
ɡɚɞɚɱɢ ɫɟɝɦɟɧɬɚɰɢɢ ɜ ɦɨɞɟɥɢ TA-FCN [18], ɤɨɬɨɪɚɹ ɜɵɢɝɪɚɥɚ ɡɚɞɚɱɭ ɫɟɝɦɟɧɬɚɰɢɢ ɷɤɡɟɦɩɥɹɪɨɜ 
COCO [7] 2016 ɝɨɞɚ. 

Ɇɟɬɨɞ Single Shot Detector (SSD) [15] ɛɵɥ ɨɩɭɛɥɢɤɨɜɚɧ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ. Ɍɟɪɦɢɧ SSD 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɚɪɯɢɬɟɤɬɭɪ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɚ ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ 
(feedforward convolutional network) ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɫɤɚɡɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢ 
ɢɯ ɤɥɚɫɫɨɜ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. ȼ ɷɬɨɦ ɦɟɬɨɞɟ ɧɚ ɜɵɯɨɞɟ ɧɟɣɪɨɧɧɨɣ 
ɫɟɬɢ ɮɨɪɦɢɪɭɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɵɫɹɱ ɩɪɨɝɧɨɡɨɜ ɞɥɹ ɜɨɡɦɨɠɧɵɯ ɪɟɝɢɨɧɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɨɜ 
ɪɚɡɧɨɣ ɮɨɪɦɵ ɧɚ ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɚɯ, ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɩɨɞɚɜɥɟɧɢɹ ɧɟɦɚɤɫɢɦɭɦɨɜ (Non-Maximum 

Suppression) ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɧɟɫɤɨɥɶɤɢɯ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɯ ɨɛɥɚɫɬɟɣ. Ɍɚɤɚɹ ɟɞɢɧɚɹ ɫɬɪɭɤɬɭɪɚ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɵɯ ɦɚɫɲɬɚɛɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɨɛɟɫɩɟɱɢɥɚ ɦɟɬɨɞɭ SSD ɧɚɢɛɨɥɟɟ 
ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɤɚɱɟɫɬɜɭ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ 
ɫɨɜɪɟɦɟɧɧɵɦɢ ɩɨɞɯɨɞɚɦɢ [14]. 

Ɍɚɤ ɠɟ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɦɟɬɨɞ ȼɢɥɵ-Ⱦɠɨɧɫɚ [1, 19, 21]. Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬ ɫɤɨɥɶɡɹɳɟɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ 
ɞɜɢɝɚɟɬɫɹ ɫ ɧɟɤɨɬɨɪɵɦ ɲɚɝɨɦ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ, ɢ ɫ ɩɨɦɨɳɶɸ ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ, ɨɩɪɟɞɟɥɹɟɬ, ɟɫɬɶ ɥɢ 
ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɨɛɴɟɤɬ. ɗɬɨɬ ɦɟɬɨɞ ɢɦɟɟɬ ɬɚɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɚɤ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ 
ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɢ ɯɨɪɨɲɚɹ ɫɤɨɪɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ. Ɉɞɧɚɤɨ ɷɬɨɬ ɦɟɬɨɞ ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɨɟ 
ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɨɩɢɫɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɩɪɢɡɧɚɤɨɜ ɏɚɚɪɚ. ɉɨɷɬɨɦɭ ɦɟɬɨɞ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ 
ɤɚɱɟɫɬɜɟɧɧɵɣ ɞɟɬɟɤɬɨɪ ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ (ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɚɜɬɨɦɨɛɢɥɢ ɩɨɞ ɪɚɡɧɵɦɢ 
ɪɚɤɭɪɫɚɦɢ), ɢɦɟɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɭɱɟɧɢɹ. 
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ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ 
ɡɚɝɨɪɨɞɧɵɯ ɲɨɫɫɟ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ Single Shot Multibox Detector (SSD). Ɉɛɭɱɚɸɳɚɹ ɢ ɬɟɫɬɨɜɚɹ 
ɜɵɛɨɪɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɬ 3000 ɢ 7000 ɢɡɨɛɪɚɠɟɧɢɣ, ɫɞɟɥɚɧɧɵɟ ɦɨɧɨɤɭɥɹɪɧɨɣ ɤɚɦɟɪɨɣ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ, ɞɜɢɠɭɳɟɦɫɹ ɩɨ ɡɚɝɨɪɨɞɧɵɦ ɲɨɫɫɟ ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ 
ɫɭɬɨɤ. ɇɚ ɤɚɠɞɨɦ ɢɡɨɛɪɚɠɟɧɢɢ ɪɚɡɦɟɱɟɧɵ ɨɛɥɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. ɂɡɨɛɪɚɠɟɧɢɹ 
ɜɡɹɬɵ ɢɡ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɨɬɤɪɵɬɨɝɨ ɤɨɧɤɭɪɫɚ ɩɨ ɪɚɫɩɨɡɧɚɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɨɜɨɞɢɜɲɟɝɨɫɹ 
ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɢ «Ʉɨɝɧɢɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» [2] ɜ 2015 ɝɨɞɭ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɢɡɨɛɪɚɠɟɧ ɩɪɢɦɟɪ ɪɚɡɦɟɬɤɢ ɷɥɟɦɟɧɬɚ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɧɚ ɧɟɦ ɩɨɤɚɡɚɧɨ 
ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɦɭ ɮɚɣɥ ɪɚɡɦɟɬɤɢ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɬɚɤɢɟ ɞɚɧɧɵɟ ɤɚɤ: ɢɦɹ 
ɮɚɣɥɚ ɢɡɨɛɪɚɠɟɧɢɹ, ɟɝɨ ɪɚɡɦɟɪ, ɢɦɹ ɤɥɚɫɫɚ, ɤɨɨɪɞɢɧɚɬɵ ɜɟɪɯɧɟɝɨ ɥɟɜɨɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɚɜɨɝɨ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɛɴɟɤɬ. 

 

 

Ɋɢɫ. 1. ɉɪɢɦɟɪ ɷɬɚɥɨɧɧɨɣ ɪɚɡɦɟɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɭɱɚɸɳɟɣ ɢ ɬɟɫɬɨɜɨɣ ɜɵɛɨɪɤɢ 

Fig. 1. An example of the reference marking of the images of the training and test samples 

 

ɉɊɂɆȿɇȿɇɂȿ ɆȿɌɈȾȺ SSD ȾɅə ɈȻɇȺɊɍɀȿɇɂə ɌɊȺɇɋɉɈɊɌɇɕɏ ɋɊȿȾɋɌȼ 

ȼ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ ɢɫɫɥɟɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ SSD (Single Shot MultiBox Detector) ɧɚ 
ɩɪɢɦɟɪɟ ɦɨɞɟɥɢ SSD 300 [15]. ɇɚ ɜɯɨɞ ɷɬɨɣ ɦɨɞɟɥɢ ɩɨɞɚɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ 300x300 ɩɢɤɫɟɥɟɣ, 
ɡɚɬɟɦ ɤ ɢɡɨɛɪɚɠɟɧɢɸ ɩɪɢɦɟɧɹɟɬɫɹ ɫɜɟɪɬɨɱɧɵɟ ɫɥɨɢ ɢɡ ɭɫɟɱɟɧɧɨɣ ɫɬɚɧɞɚɪɬɧɨɣ ɦɨɞɟɥɢ VGG-16 (ɧɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɵɯɨɞɧɵɟ ɤɥɚɫɫɢɮɢɰɢɪɭɸɳɢɟ ɫɥɨɢ), ɞɚɥɟɟ ɤ ɜɵɯɨɞɧɨɦɭ ɫɥɨɸ ɞɨɛɚɜɥɹɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɜɟɪɬɨɱɧɵɟ ɫɥɨɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɚɯ. 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɭɛɵɜɚɟɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɫɬɚɧɟɬ ɪɚɜɧɨɣ ɟɞɢɧɢɰɟ. Ʉɚɠɞɵɣ ɢɡ 
ɫɩɟɰɢɚɥɶɧɵɯ ɫɜɟɪɬɨɱɧɵɯ ɫɥɨɟɜ ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɚɪɬɭ ɩɪɢɡɧɚɤɨɜ ɞɥɹ ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɨɜ 
ɢɡɨɛɪɚɠɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 2), ɜ ɤɨɬɨɪɨɣ ɞɥɹ ɩɢɤɫɟɥɹ ɤɚɪɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤɨɣ ɢɡ 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɜ ɨɛɥɚɫɬɢ 3×3 ɥɭɱɲɟ ɜɫɟɝɨ ɫɨɜɩɚɞɚɟɬ ɫ ɷɬɚɥɨɧɧɨɣ ɪɚɡɦɟɬɤɨɣ. 
ȼɫɟ ɷɬɢ ɤɚɪɬɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɵɣ ɜɵɯɨɞɧɨɣ ɫɥɨɣ, ɫɨɞɟɪɠɚɳɢɣ ɢɧɮɨɪɦɚɰɢɸ ɨ 8732 ɪɟɝɢɨɧɨɜ 
(ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ), ɜ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɨɛɴɟɤɬ [15]. 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ ɪɟɝɢɨɧɨɜ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɝɧɨɡɟ 
ɤɥɚɫɫɚ ɨɛɴɟɤɬɚ c1 (ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɤɥɚɫɫ – «ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ»), ɨ 
ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɲɚɛɥɨɧɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ cx ɢ cy, ɚ ɬɚɤɠɟ ɩɨ ɲɢɪɢɧɟ ɢ ɜɵɫɨɬɟ 
w ɢ h (ɪɢɫɭɧɨɤ 2). ɂɬɨɝɨɜɵɟ ɨɛɥɚɫɬɢ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɷɬɢɯ 8732 ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɫ ɩɨɦɨɳɶɸ 
ɦɟɬɨɞɚ ɩɨɞɚɜɥɟɧɢɹ ɧɟɦɚɤɫɢɦɭɦɨɜ. 
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ɚ) ɢɡɨɛɪɚɠɟɧɢɟ ɫ 
ɷɬɚɥɨɧɧɨɣ ɪɚɡɦɟɬɤɨɣ

ɛ) ɤɚɪɬɚ ɩɪɢɡɧɚɤɨɜ ɞɥɹ 
ɦɚɫɲɬɚɛɚ ɢɡɨɛɪɚɠɟɧɢɹ 16x16 

ɜ) ɤɚɪɬɚ ɩɪɢɡɧɚɤɨɜ ɞɥɹ 
ɦɚɫɲɬɚɛɚ ɢɡɨɛɪɚɠɟɧɢɹ 8x8 

loc: d(cx, cy, w, h)

conf: (c1)

 

Ɋɢɫ. 2. ɉɨɹɫɧɟɧɢɹ ɤ ɨɛɭɱɟɧɢɸ ɞɟɬɟɤɬɨɪɚ ɨɛɴɟɤɬɨɜ SSD: ɚ – ɞɥɹ ɨɛɭɱɟɧɢɹ SSD ɬɪɟɛɭɟɬ 
ɬɨɥɶɤɨ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɷɬɚɥɨɧɧɚɹ ɪɚɡɦɟɬɤɚ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɛ, ɜ – ɞɥɹ ɤɚɠɞɨɣ ɪɚɡɦɟɪɧɨɫɬɢ 

ɤɚɪɬɵ ɩɪɢɡɧɚɤɨɜ (ɧɚɩɪɢɦɟɪ, 16ɯ16 ɢ 8ɯ8 ɜ (ɛ) ɢ (ɜ)) ɫɬɪɨɹɬɫɹ ɲɚɛɥɨɧɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ 
(ɧɚɩɪɢɦɟɪ, ɩɨ 4 ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɢɤɫɟɥɹ ɤɚɪɬɵ), ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɭɤɚɡɵɜɚɟɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ 
ɤ ɤɥɚɫɫɭ c1, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɵ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɲɚɛɥɨɧɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ cx ɢ cy, 

ɚ ɬɚɤɠɟ ɩɨ ɲɢɪɢɧɟ ɢ ɜɵɫɨɬɟ w ɢ h, ɱɬɨɛɵ ɨɧɢ ɫɨɜɩɚɞɚɥɢ ɫ ɷɬɚɥɨɧɧɵɦɢ 

Fig. 2. Explanations for learning the detector of objects SSD: a – SSD only needs an input image 

and ground truth boxes for each object during training, ɛ, ɜ –in a convolutional fashion, we evaluate a 

small set of default boxes of different aspect ratios at each location in several feature maps with different 

scales (e.g. 16ɯ16 and 8ɯ8 ɜ (ɛ) and (ɜ)). For each default box, we predict both the shape offsets and the 
confidences for all object categories c1. At training time, we first match these default boxes to the ground 

truth boxes 

 

Ɋɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɚ SSD [15] ɨɫɭɳɟɫɬɜɥɟɧɚ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python 3 ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤ ɝɥɭɛɨɤɨɝɨ ɨɛɭɱɟɧɢɹ Tensor Flow [16] ɢ Keras [6], ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɢ 
NVIDIA CUDA [3].  

ɇɚ ɜɯɨɞ ɨɛɭɱɚɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɩɨɞɚɟɬɫɹ ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ ɪɚɡɦɟɪɨɦ 3000 ɢɡɨɛɪɚɠɟɧɢɣ, 
pickle-ɮɚɣɥ [8] ɫ ɪɚɡɦɟɬɤɨɣ ɷɬɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɫɨɞɟɪɠɚɳɢɣ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɦɟɧɢ ɮɚɣɥɚ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɤɥɚɫɫɚɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɩɨɥɨɠɟɧɢɢ. Ɂɚɬɟɦ ɚɥɝɨɪɢɬɦ ɩɪɨɯɨɞɢɬ 30 ɢɬɟɪɚɰɢɣ (ɷɩɨɯ), 
ɫɨɯɪɚɧɹɹ ɩɪɢ ɷɬɨɦ ɮɚɣɥ ɫ ɜɟɫɚɦɢ ɞɥɹ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 
ɡɚɝɪɭɡɢɬɶ ɜɟɫɚ ɭɠɟ ɨɛɭɱɟɧɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɬɪɟɧɢɪɨɜɤɢ ɫɟɬɢ ɧɚ ɧɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ. 

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɧɚ ɜɯɨɞ ɚɥɝɨɪɢɬɦɚ SSD ɩɨɞɚɸɬɫɹ ɜɟɫɚ ɨɛɭɱɟɧɧɨɣ ɦɨɞɟɥɢ, ɧɚɛɨɪ 
ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɮɚɣɥɵ ɪɚɡɦɟɬɤɢ ɜ ɮɨɪɦɚɬɟ xml ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɟɬɪɢɤ. Ⱥɥɝɨɪɢɬɦ ɧɚɯɨɞɢɬ ɜɫɟ 
ɨɛɴɟɤɬɵ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɫɨɡɞɚɟɬɫɹ ɦɚɫɫɢɜ ɫ ɢɦɟɧɟɦ ɤɥɚɫɫɚ, ɤɨɨɪɞɢɧɚɬɚɦɢ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶɸ ɨɛɧɚɪɭɠɟɧɢɹ. 

Ɉɛɭɱɟɧɢɟ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ SSD ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɩɪɨɰɟɫɫɨɪ Intel Core i7-4790 3.60GHz; ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 16,0 ȽȻ; ɜɢɞɟɨɤɚɪɬɚ 
MSI Nvidia GeForce GTX 1060, ɱɚɫɬɨɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɨɪɚ 1594 ɆȽɰ, 6144 Ɇɛ ɜɢɞɟɨɩɚɦɹɬɢ 
GDDR5, ɱɚɫɬɨɬɚ ɜɢɞɟɨɩɚɦɹɬɢ 8100 ɆȽɰ, ɪɚɡɪɹɞɧɨɫɬɶ ɲɢɧɵ ɜɢɞɟɨɩɚɦɹɬɢ 192 ɛɢɬ, ɱɢɫɥɨ 
ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ 1280. 

 

ɊȿɁɍɅɖɌȺɌɕ ȼɕɑɂɋɅɂɌȿɅɖɇɕɏ ɗɄɋɉȿɊɂɆȿɇɌɈȼ 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɞɥɹ ɬɪɟɯ ɪɚɡɥɢɱɧɵɦ ɨɛɪɚɡɨɦ 
ɨɛɭɱɟɧɧɵɯ ɫɜёɪɬɨɱɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ: 

1) ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɦɨɞɟɥɢ SSD 300, ɭɠɟ ɨɛɭɱɟɧɧɚɹ ɧɚ ɜɵɛɨɪɤɟ Pascal VOC [11] 

(ɧɚɡɨɜёɦ ɟɟ SSD300_VOC), 
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2) ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɢɡ [11], ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɭɱɟɧɧɚɹ ɧɚ ɢɦɟɸɳɟɣɫɹ ɨɛɭɱɚɸɳɟɣ
ɜɵɛɨɪɤɟ ɢɡ 3000 ɢɡɨɛɪɚɠɟɧɢɣ (ɧɚɡɨɜёɦ ɟɟ SSD300_VOC_Tuned), 

3) ɫɜɟɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɦɨɞɟɥɢ SSD 300, ɨɛɭɱɟɧɧɚɹ ɫ ɧɭɥɹ ɧɚ ɢɦɟɸɳɟɣɫɹ ɨɛɭɱɚɸɳɟɣ
ɜɵɛɨɪɤɟ ɢɡ 3000 ɢɡɨɛɪɚɠɟɧɢɣ (ɧɚɡɨɜёɦ ɟɟ SSD300_Cars). 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɛɭɱɟɧɢɸ ɢ ɬɟɫɬɢɪɨɜɚɧɢɸ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ.  

Ɍɚɛɥɢɰɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɨɛɭɱɚɸɳɟɣ ɢ ɬɟɫɬɨɜɨɣ ɜɵɛɨɪɤɟ  
ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ SSD 300 

Table 

The results of vehicle detection on the training and test sample based on the SSD 300 model 

ɋɜёɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ 
ɫɟɬɶ 

Ɉɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ ɢɡ 
3000 ɢɡɨɛɪɚɠɟɧɢɣ 

Ɍɟɫɬɨɜɚɹ ɜɵɛɨɪɤɚ ɢɡ 7000 
ɢɡɨɛɪɚɠɟɧɢɣ 

ɉɨɥɧɨɬɚ 
(R) 

Ɍɨɱɧɨɫɬɶ (P) ɉɨɥɧɨɬɚ (R) Ɍɨɱɧɨɫɬɶ (P) 

SSD300_VOC 0.475 0.889 0.727 0.597 

SSD300_VOC_Tuned 0.984 0.990 0.888 0.785 

SSD300_Cars 0.317 0.857 0.665 0.564 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɦɟɬɪɢɤɢ ɤɚɤ 
ɦɟɪɚ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɣɞɟɧɧɵɯ ɢ ɷɬɚɥɨɧɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 
(Intersecion, I), ɩɨɥɧɨɬɚ (Recall, R) ɢ ɬɨɱɧɨɫɬɶ (Precision, R) ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ [9]. Ɋɚɫɫɦɨɬɪɢɦ 
ɤɚɠɞɵɣ ɩɨɤɚɡɚɬɟɥɶ ɨɬɞɟɥɶɧɨ. 

Ɇɟɪɚ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɣɞɟɧɧɵɯ ɢ ɷɬɚɥɨɧɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ I (1) ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɬɨɱɧɨ 
ɫɜёɪɬɨɱɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɧɚɲɥɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɷɬɚɥɨɧɧɨɣ 
ɪɚɡɦɟɬɤɢ (ɪɢɫɭɧɨɤ 3). 

,
Igtf

I

SSS

S
I


  (1) 

ɝɞɟ SI – ɩɥɨɳɚɞɶ ɩɟɪɟɫɟɱɟɧɢɹ ɢɫɬɢɧɧɨɝɨ ɢ ɜɵɱɢɫɥɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, Sf – ɩɥɨɳɚɞɶ 
ɧɚɣɞɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, Sgt – ɩɥɨɳɚɞɶ ɷɬɚɥɨɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ (ground truth). 

ɉɨɥɧɨɬɚ R (2) ɩɨɤɚɡɵɜɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤ ɨɲɢɛɤɚɦ 2-ɝɨ ɪɨɞɚ, ɬɨ ɟɫɬɶ, 
ɩɪɨɩɭɫɤɚɦ, ɢ ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɩɪɚɜɢɥɶɧɨ ɧɚɣɞɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ 
ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɜ ɷɬɚɥɨɧɧɨɣ ɪɚɡɦɟɬɤɟ. 

,
fntp

tp
R


  (2) 

ɝɞɟ tp – ɢɫɬɢɧɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ (true positives) – ɬɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɦɵ ɨɠɢɞɚɥɢ ɭɜɢɞɟɬɶ ɢ 
ɩɨɥɭɱɢɥɢ ɧɚ ɜɵɯɨɞɟ, fn – ɥɨɠɧɨ-ɨɬɪɢɰɚɬɟɥɶɧɵɟ (false negatives) – ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɦɵ ɨɠɢɞɚɥɢ 
ɭɜɢɞɟɬɶ, ɧɨ ɚɥɝɨɪɢɬɦ ɢɯ ɧɟ ɨɩɪɟɞɟɥɢɥ (ɩɪɨɩɭɫɤɢ). 

Ɍɨɱɧɨɫɬɶ P (3) ɩɨɤɚɡɵɜɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤ ɨɲɢɛɤɚɦ 1-ɝɨ ɪɨɞɚ, ɬɨ ɟɫɬɶ, 
ɥɨɠɧɵɦ ɫɪɚɛɚɬɵɜɚɧɢɹɦ ɢ ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɩɪɚɜɢɥɶɧɨ ɧɚɣɞɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɤ ɨɛɳɟɦɭ 
ɤɨɥɢɱɟɫɬɜɭ ɧɚɣɞɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. 

,
fptp

tp
P


  (3) 

ɝɞɟ fp – ɥɨɠɧɨ-ɩɨɥɨɠɢɬɟɥɶɧɵɟ (false positives) ɨɛɴɟɤɬɵ – ɬɚɤɢɟ, ɤɨɬɨɪɵɯ ɛɵɬɶ ɧɚ ɜɵɯɨɞɟ ɧɟ 
ɞɨɥɠɧɨ, ɧɨ ɚɥɝɨɪɢɬɦ ɢɯ ɨɲɢɛɨɱɧɨ ɜɟɪɧɭɥ ɧɚ ɜɵɯɨɞɟ (ɥɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ). 

ȼɫɟ ɦɟɬɪɢɤɢ ɜɵɛɪɚɧɵ ɫ ɭɱɟɬɨɦ ɨɛɳɟɩɪɢɧɹɬɵɯ ɩɨɞɯɨɞɨɜ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɪɚɛɨɬɟ [17]. 
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ɇɚɣɞɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ

ɗɬɚɥɨɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ

 

Ɋɢɫ. 3. ɉɨɹɫɧɟɧɢɟ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɦɟɪɵ ɩɟɪɟɫɟɱɟɧɢɹ I ɧɚɣɞɟɧɧɵɯ ɢ ɷɬɚɥɨɧɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ 

Fig. 3. Explanation to the definition of the measure of intersection I of the found and reference rectangles 

 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɚɢɥɭɱɲɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭ ɫɟɬɢ SSD300_VOC_Tuned, ɨɛɭɱɟɧɧɨɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɫ ɚɜɬɨɦɨɛɢɥɹɦɢ ɢɡ 
ɢɦɟɸɳɟɣɫɹ ɜɵɛɨɪɤɢ, ɩɪɢ ɷɬɨɦ ɜɟɫɚ ɧɚɫɬɪɚɢɜɚɥɢɫɶ ɧɟ ɫ ɧɭɥɹ, ɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɫɨɜ ɫɟɬɢ ɢɡ 
[11] ɡɚɪɚɧɟɟ ɨɛɭɱɟɧɧɨɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɢɡ ɧɚɛɨɪɚ Pascal VOC. ɇɚ ɜɬɨɪɨɦ ɦɟɫɬɟ ɝɨɬɨɜɚɹ ɫɟɬɶ 

SSD300_VOC ɢɡ [11], ɧɟ ɨɛɭɱɚɜɲɚɹɫɹ ɧɚ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɟ, ɚ ɧɚ ɬɪɟɬɶɟɦ ɨɛɭɱɟɧɧɚɹ ɫɟɬɶ ɫ ɧɭɥɹ 
SSD300_Cars. 

Ɍɚɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɨɬɪɚɠɚɸɬ ɮɚɤɬ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɪɚɡɥɢɱɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɚɜɬɨɦɨɛɢɥɟɣ 
(ɨɛɴɟɤɬɨɜ) ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɨɛɭɱɟɧɢɢ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɬɟɦ ɜɵɲɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɤɚɱɟɫɬɜɚ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ. Ɍɚɤɠɟ ɪɟɡɭɥɶɬɚɬ ɞɨɤɚɡɵɜɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɩɨɥɧɟɧɢɹ 
ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ ɫɴɟɦɤɢ. 

  

 

 

Ɋɢɫ. 4. ɉɪɢɦɟɪɵ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɡɚɝɨɪɨɞɧɵɯ ɲɨɫɫɟ ɫ 
ɩɨɦɨɳɶɸ ɫɜɟɪɬɨɱɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ SSD300_VOC_Tuned 

Fig. 4. Examples of vehicles on the images of suburban highways using a convolutional neural network 

SSD300_VOC_Tuned 
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ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɵ ɩɪɢɦɟɪɵ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ 
ɡɚɝɨɪɨɞɧɵɯ ɲɨɫɫɟ ɫ ɩɨɦɨɳɶɸ ɫɜɟɪɬɨɱɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ SSD300_VOC_Tuned. ɇɚ ɧɟɤɨɬɨɪɵɯ 
ɢɡɨɛɪɚɠɟɧɢɹɯ ɜɢɞɧɵ ɩɪɨɩɭɫɤɢ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɥɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɩɪɢɱɢɧɨɣ ɷɬɨɦɭ 
ɦɨɠɟɬ ɛɵɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɚɹ ɪɚɡɦɟɬɤɚ ɷɬɚɥɨɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ ɢɥɢ ɫɬɪɭɤɬɭɪɚ ɫɟɬɢ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɟ ɧɚɞ ɷɬɨɣ ɬɟɦɨɣ ɩɥɚɧɢɪɭɟɬɫɹ ɭɥɭɱɲɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɞɟɬɟɤɬɨɪɚ 
ɨɛɴɟɤɬɨɜ, ɩɨɞɚɜɚɹ ɧɚ ɨɛɭɱɟɧɢɟ ɛɨɥɟɟ ɬɨɱɧɨ ɪɚɡɦɟɱɟɧɧɭɸ ɷɬɚɥɨɧɧɭɸ ɜɵɛɨɪɤɭ, ɧɚɫɬɪɚɢɜɚɹ 
ɫɬɪɭɤɬɭɪɭ ɫɟɬɢ ɢ ɭɜɟɥɢɱɢɜɚɹ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɨɛɴɟɤɬɚɦɢ. 

ȼɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ 7000 ɢɡɨɛɪɚɠɟɧɢɣ ɫɨɫɬɚɜɢɥɨ 
200 ɫɟɤɭɧɞ, ɨɛɪɚɛɨɬɤɚ ɨɞɧɨɝɨ ɤɚɞɪ ɡɚɧɢɦɚɟɬ 28,5 ɦɢɥɥɢɫɟɤɭɧɞ. Ɍɚɤɨɟ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɝɨ 
ɤɚɞɪɚ ɩɨɡɜɨɥɢɬ ɪɚɫɩɨɡɧɚɜɚɬɶ ɩɨɬɨɤɨɜɨɟ ɜɢɞɟɨ ɫ ɱɚɫɬɨɬɨɣ 35 ɤɚɞɪɨɜ ɜ ɫɟɤɭɧɞɭ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ c 

ɭɱɟɬɨɦ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɩɪɢɦɟɧɟɧɧɵɣ ɦɟɬɨɞ SSD (Single Shot Multibox 

Detector) ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɩɨɦɨɳɢ ɜɨɞɢɬɟɥɸ ɢ 
ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ. 
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Ⱥɧɧɨɬɚɰɢɹ 
Ɋɟɚɥɶɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɩɪɨɰɟɫɫɨɦ ɫ ɪɚɜɧɨɦɟɪɧɵɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɤɚɤ ɤɨɧɬɟɣɧɟɪɨɜ ɜ ɫɬɟɧɨɝɪɚɮɢɱɟɫɤɨɦ 
ɤɨɞɢɪɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɢɡɨɛɪɚɠɟɧɢɣ 
ɩɪɢɦɟɧɹɸɬɫɹ ɧɟɮɨɪɦɚɬɧɵɟ ɦɟɬɨɞɵ ɤɨɞɢɪɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɪɚɫɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɣ ɧɟɮɨɪɦɚɬɧɵɣ ɦɟɬɨɞ ɫɬɟɝɚɧɨɝɪɚɮɢɢ: ɤɨɞɢɪɨɜɚɧɢɟ ɜ ɫɭɛɩɨɥɨɫɚɯ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɝɞɟ ɢɧɮɨɪɦɚɰɢɹ ɩɨɛɢɬɧɨ ɤɨɞɢɪɭɟɬɫɹ ɜ ɢɡɨɛɪɚɠɟɧɢɟ, ɜɧɨɫɹ ɢɡɦɟɧɟɧɢɹ ɜ 
ɨɝɪɚɧɢɱɟɧɧɭɸ ɫɭɛɩɨɥɨɫɭ ɫɬɟɝɨɤɨɧɬɟɣɧɟɪɚ, ɢɫɩɨɥɶɡɭɹ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟё 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɜɵɛɨɪ ɤɨɬɨɪɵɯ ɩɨɞɱɢɧɹɟɬɫɹ ɪɟɚɥɢɡɨɜɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɟ ɫ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ ɦɟɬɨɞɨɦ ɫɤɪɵɬɧɨɝɨ ɜɧɟɞɪɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ, ɜ ɤɨɬɨɪɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɫɨɨɛɳɟɧɢɟ ɩɨɛɢɬɧɨ ɦɨɞɭɥɢɪɭɟɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɧɚ ɚɧɫɚɦɛɥɶ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɫɢɝɧɚɥɨɜ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɞɚɧɧɵɟ; ɤɚɱɟɫɬɜɨ 
ɨɛɥɭɠɢɜɚɧɢɹ ɫɟɬɢ; ɤɚɱɟɫɬɜɨ ɜɨɫɩɪɢɹɬɢɹ. 
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Ⱥbstract 
Real images are not a random image with a uniform distribution, so using them as containers in 

steganography coding is an actual task. Non-formatting encoding methods use image properties. 

This article proposes to consider the following non-formatting method of steganography: 

encoding in sub-bands of an image where information is bit-coded in an image, including a 

limited sub-band of an image container, using a limited number of its coefficients, the choice of 

which obeys the implemented algorithm. This method is considered in a comparative analysis 

using the spread spectrum, in which the information message is bit by bit modulated by 

multiplying by an ensemble of orthogonal signals. 

Keywords: steganography; image; subband analysis; spreading method.
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INFORMATION TECHNOLOGIES  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɞɚɱɚ ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɟɝɚɧɨɝɪɚɮɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɜ ɫɜɹɡɢ ɫ ɢɡɦɟɧɹɟɦɨɫɬɶɸ ɬɪɟɛɨɜɚɧɢɣ ɢ ɪɨɫɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɡɥɨɦɚ. ɉɟɪɟɫɟɤɚɹɫɶ ɫ ɬɚɤɨɣ ɠɟ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɤɚɤ ɫɠɚɬɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɰɟɥɶ 
ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɧɟ ɬɨɥɶɤɨ ɜ ɨɝɪɚɧɢɱɟɧɢɢ ɞɨɫɬɭɩɚ ɤ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɢ ɜ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ 
ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɤɨɧɬɟɣɧɟɪɟ [5]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɡɚɞɚɱɢ ɩɪɢɜɟɥɢ ɤ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɫɬɟɧɨɝɪɚɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɤɚɧɚɥɚɦ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɬɟɣɧɟɪɨɜ 
ɫɬɟɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. ɍɱɢɬɵɜɚɹ ɧɟɬɨɱɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɨɰɢɮɪɨɜɤɢ ɢ 
ɢɡɛɵɬɨɱɧɨɫɬɶ ɬɚɤɢɯ ɤɨɧɬɟɣɧɟɪɨɜ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ.  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɪɢɩɬɨɝɪɚɮɢɢ, ɤɨɬɨɪɚɹ ɫɤɪɵɜɚɟɬ ɫɨɞɟɪɠɢɦɨɟ ɬɚɣɧɨɝɨ ɫɨɨɛɳɟɧɢɹ, 
ɫɬɟɝɚɧɨɝɪɚɮɢɹ ɫɤɪɵɜɚɟɬ ɫɚɦ ɮɚɤɬ ɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ. Ɍɨ ɟɫɬɶ, ɩɪɟɢɦɭɳɟɫɬɜɨ ɫɬɟɝɚɧɨɝɪɚɮɢɢ ɧɚɞ 
ɱɢɫɬɨɣ ɤɪɢɩɬɨɝɪɚɮɢɟɣ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɨɨɛɳɟɧɢɹ ɧɟ ɩɪɢɜɥɟɤɚɸɬ ɤ ɫɟɛɟ ɜɧɢɦɚɧɢɹ. 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɫɪɚɜɧɢɜɚɸɬɫɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɟɮɨɪɦɚɬɧɵɣ ɦɟɬɨɞ ɫɬɟɝɚɧɨɝɪɚɮɢɢ: 
ɤɨɞɢɪɨɜɚɧɢɟ ɜ ɫɭɛɩɨɥɨɫɚɯ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 
ɟɝɨ ɫɜɨɣɫɬɜɚ, ɢ ɬɚɤɨɣ ɠɟ ɧɟɮɨɪɦɚɬɧɵɣ ɦɟɬɨɞ: ɦɟɬɨɞ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ. ɇɟɮɨɪɦɚɬɧɵɟ ɦɟɬɨɞɵ – 

ɷɬɨ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɢ ɞɚɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ [4]. ɉɪɢɦɟɧɟɧɢɟ 
ɧɟɮɨɪɦɚɬɧɵɯ ɦɟɬɨɞɨɜ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɢɫɤɚɠɟɧɢɣ, ɜɧɨɫɢɦɵɯ 
ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɨɧɢ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɫɬɨɣɤɢɦɢ ɤ ɚɬɚɤɚɦ ɤɚɤ 
ɩɚɫɫɢɜɧɵɯ, ɬɚɤ ɢ ɚɤɬɢɜɧɵɯ ɩɪɨɬɢɜɧɢɤɨɜ. 

ȼ ɚɥɝɨɪɢɬɦɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ ɜ ɫɭɛɩɨɥɨɫɚɯ ɢɡɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɫɨɨɛɳɟɧɢɟ ɩɨɛɢɬɧɨ ɜɧɟɞɪɹɟɬɫɹ ɜ ɫɭɛɩɨɥɨɫɵ ɫɬɟɝɨɤɨɧɬɟɣɧɟɪɚ. 

Ɋɟɚɥɶɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɩɪɨɰɟɫɫɨɦ ɫ ɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɱɚɫɬɢ ɫɩɟɤɬɪɚ. 
ɉɨɷɬɨɦɭ ɢ ɧɟɨɛɯɨɞɢɦɨ ɞɟɤɨɦɩɨɡɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɫɭɛɩɨɥɨɫɵ. ɇɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɭɛɩɨɥɨɫɵ 
ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɫɹɬ ɲɭɦɨɜɨɣ ɯɚɪɚɤɬɟɪ. 
ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫɭɛɩɨɥɨɫɵ ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣɫɬɜɢɸ ɫɨ ɫɬɨɪɨɧɵ ɪɚɡɥɢɱɧɵɯ 
ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ, ɛɭɞɶ ɬɨ ɫɠɚɬɢɟ ɢɥɢ ɇɑ ɮɢɥɶɬɪɚɰɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɥɨɠɟɧɢɹ 
ɫɨɨɛɳɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɤɚɧɞɢɞɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɟ ɫɭɛɩɨɥɨɫɵ ɫɩɟɤɬɪɚ 
ɢɡɨɛɪɚɠɟɧɢɹ [1,6-10]. 

ȼɵɱɢɫɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɩɟɤɬɪɚ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɷɧɟɪɝɢɢ ɩɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ ɱɚɫɬɨɬɧɵɦ ɢɧɬɟɪɜɚɥɚɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɚɥɝɨɪɢɬɦɵ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɢ ȻɉɎ, ɧɟ ɩɨɡɜɨɥɹɸɬ ɜɵɱɢɫɥɹɬɶ ɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɡɚɞɚɧɧɵɯ ɱɚɫɬɨɬɧɵɯ ɢɧɬɟɪɜɚɥɚɯ. ɍɦɟɧɢɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɹɬɶ ɞɨɥɸ 
ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɨɬɞɟɥɶɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɛɨɥɟɟ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɢɡɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɗɬɨ ɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɛɩɨɥɨɫɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ [1]. 

Ʉɨɧɬɟɣɧɟɪ-ɢɡɨɛɪɚɠɟɧɢɟ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɋ  ɪɚɡɦɟɪɧɨɫɬɶɸ NM  , 

ɪɚɡɛɢɬɵɣ ɧɚ ɤɜɚɞɪɚɬɧɵɟ ɩɨɞɛɥɨɤɢ iɋ  ɪɚɡɦɟɪɨɦ 64S . ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɋ  ɛɭɞɭɬ 
ɜɵɫɬɭɩɚɬɶ ɧɟɫɠɚɬɵɟ ɪɚɫɬɪɨɜɵɟ ɞɚɧɧɵɟ ɩɨɥɭɬɨɧɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɜɚɞɪɚɬɧɵɟ ɩɨɞɛɥɨɤɢ, ɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɬɨɪɨɣ ɫɭɛɩɨɥɨɫɧɨɣ ɦɚɬɪɢɰɵ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ. ɉɨɷɬɨɦɭ ɞɚɥɟɟ 
ɛɭɞɟɬ ɨɩɢɫɵɜɚɬɶɫɹ ɚɥɝɨɪɢɬɦ ɛɟɡ ɭɱɟɬɚ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɨɣ ɫɭɛɩɨɥɨɫɧɨɣ ɦɚɬɪɢɰɵ. 

ɑɚɫɬɨɬɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ ɪɚɡɛɢɬɶ ɧɚ ɫɭɛɢɧɬɟɪɜɚɥɵ ɤɚɠɞɵɣ 
ɩɨɞɛɥɨɤ ɫɬɟɝɨɤɨɧɬɟɣɧɟɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɪɚɠɟɧɢɹɦɢ [4]: 

 0)1(2R , (1) 
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ɝɞɟ R – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɨɬɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɢ 
4

2
R




n
; 0  – ɧɭɥɟɜɨɣ ɱɚɫɬɨɬɧɵɣ ɢɧɬɟɪɜɚɥ 

ɱɚɫɬɨɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ 
S

2
0  . 

ɒɢɪɢɧɚ ɨɫɬɚɥɶɧɵɯ ɱɚɫɬɨɬɧɵɯ ɢɧɬɟɪɜɚɥɨɜ, ɧɟ ɫɱɢɬɚɹ ɧɭɥɟɜɨɝɨ, ɹɜɥɹɟɬɫɹ ɜɞɜɨɟ ɛɨɥɶɲɟɣ ɢ 
ɪɚɜɧɚ: 

S

4
  

(2) 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɩɟɤɬɪɚ ɢɡɨɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɛɩɨɥɨɫɧɚɹ ɦɚɬɪɢɰɚ 
 ikaA   – ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɸɬɫɹ: 

   



















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ki
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,
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)(sin)(sin

12
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



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(3) 

ɉɨɫɤɨɥɶɤɭ, ɦɚɬɪɢɰɚ ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɟɫɤɨɣ, ɬɨ ɞɚɧɧɵɟ ɦɚɬɪɢɰɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ, 
ɢɫɩɨɥɶɡɭɹ ɟɟ ɫɨɛɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɜɟɤɬɨɪɵ, ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

rTrr

r QLQA   (4) 

Ɍɚɤ ɤɚɤ ɦɚɬɪɢɰ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɧɟɫɤɨɥɶɤɨ, ɜɵɛɢɪɚɟɬɫɹ ɬɚ ɦɚɬɪɢɰɚ, ɭ ɤɨɬɨɪɨɣ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɢɢ. Ⱦɚɥɟɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɟ ɤɨɞɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɤɨɞɢɪɨɜɚɧɢɹ ɜ ɡɧɚɤɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɚɬɪɢɰɵ q , ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ: 

r

i

rT
QɋQq   (5) 

ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɥ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. Ⱥɥɝɨɪɢɬɦ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɧɢɠɟ. ȼ ɤɚɠɞɵɣ 
ɧɚɣɞɟɧɧɵɣ ɷɥɟɦɟɧɬ ɜɧɟɞɪɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

kijij eqq   (6) 

ɝɞɟ ke  – ɤɨɞɨɜɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɞɜɨɢɱɧɨɝɨ ɛɢɬɚ ɤɨɧɬɪɨɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, }1,1{ke , ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɩɨ ɮɨɪɦɭɥɟ: 
Kkbite kk ,...,1,12   (7) 

ɝɞɟ kbit  – ɛɢɬ ɢɧɮɨɪɦɚɰɢɢ ɜ ɞɜɨɢɱɧɨɣ ɫɢɫɬɟɦɟ ɫɱɢɫɥɟɧɢɹ, };1,0{kbit  K – ɨɛɴɟɦ ɫɤɪɵɬɧɨ 
ɤɨɞɢɪɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɞɟɤɨɞɢɪɨɜɚɢɹ ɜɧɚɱɚɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɨɛɪɚɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
rT

i

r
QɋQq   (8) 

Ⱦɟɤɨɞɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɬɨ ɟɫɬɶ ɩɨɢɫɤɨɦ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɢɡɜɥɟɱɟɧɢɟɦ ɢɡ ɧɢɯ ɡɧɚɤɚ: 

)(~
ijk qsigne   (9) 

Ɋɟɲɟɧɢɟ ɨ ɞɟɤɨɞɢɪɨɜɚɧɧɨɦ ɫɢɝɧɚɥɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɪɚɠɟɧɢɟɦ:  









0~,1

0~,0~

k

k

k
e

e
itb  

        

(10) 

ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɛɵɥ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ: 
1. ȼɵɱɢɫɥɹɸɬɫɹ ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɬɪɢɰɵ q . 

2. Ɂɚɞɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ 500100  I (ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɡɛɢɟɧɢɹ), ɧɚ 
ɤɨɬɨɪɵɟ ɞɟɥɢɬɫɹ ɜɟɫɶ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɦɚɬɪɢɰɵ q . 



 

ʐ˖˘˃ː˙ˑ˅ ʏ.ʓ., ʓ˓˖ˉˍˑ˅˃ ʗ.ʑ., ʙ˖ˎˈ˛ˑ˅ ʠ.ʗ., ʙˋ˔ˈˎё˅ ʭ.ʗ. ʗ˔˔ˎˈˇˑ˅˃ːˋˈ ˃ˎˆˑ˓ˋ˕ˏˑ˅ 
˔ˍ˓˞˕ːˑˆˑ ˅ːˈˇ˓ˈːˋя ˋː˗ˑ˓ˏ˃˙ˋˋ ˅ ˒˓ˑ˔˕˓˃ː˔˕˅ˈːː˞ˈ ˍˑˏ˒ˑːˈː˕˞ ˏˑːˑ˘˓ˑˏːˑˆˑ 

ˋˊˑ˄˓˃ˉˈːˋя // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.͸, №4, ͸Ͷͷ7 

62 

 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

3. ȼɵɛɢɪɚɟɬɫɹ ɩɟɪɜɵɣ ɢɧɬɟɪɜɚɥ, ɬɚɤ ɤɚɤ ɨɧ ɜɫɟɝɞɚ ɫɨɞɟɪɠɢɬ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɦɟɧɬɨɜ.  

4. ɉɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ nbit (ɤɨɥɢɱɟɫɬɜɨ ɜɧɟɞɪɹɟɦɵɯ ɛɢɬ ɜ ɨɞɢɧ ɩɨɞɛɥɨɤ) ɷɥɟɦɟɧɬɨɜ ɜ ɦɚɬɪɢɰɟ 
q  ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ: 

5. ȼ ɤɚɠɞɵɣ ɫɬɨɥɛɟɰ ɤɨɞɢɪɭɟɬɫɹ ɧɟ ɛɨɥɟɟ 
S

nbit
. 

6. ɉɪɨɢɫɯɨɞɢɬ ɰɢɤɥɢɱɟɫɤɢɣ ɩɨɢɫɤ ɨɬ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɟɪɜɵɯ ɩɨɞɯɨɞɹɳɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɡɚɞɚɧɧɨɦɭ ɢɧɬɟɪɜɚɥɭ. 

7. ȼ ɤɚɠɞɵɣ ɧɚɣɞɟɧɧɵɣ ɷɥɟɦɟɧɬ ɜɧɟɞɪɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɮɨɪɦɭɥɟ (6-10). 

ȼ ɚɥɝɨɪɢɬɦɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɟɬɨɞɟ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɨɛɳɟɧɢɟ ɩɨɛɢɬɧɨ ɦɨɞɭɥɢɪɭɟɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɧɚ ɚɧɫɚɦɛɥɶ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 
ɫɢɝɧɚɥɨɜ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɡɛɢɟɧɢɟ ɤɨɧɬɟɣɧɟɪɚ ɧɚ ɛɥɨɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɨɥɶɧɵɦ. ȼɫɬɪɚɢɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɤɚɠɞɵɣ ɛɢɬ ɫɨɨɛɳɟɧɢɹ 
ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɨɬɞɟɥɶɧɵɦ ɛɥɨɤɨɦ ɤɨɧɬɟɣɧɟɪɚ-ɢɡɨɛɪɚɠɟɧɢɹ [2].  

ɋɭɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɛɚɜɥɟɧɢɢ ɤ ɢɡɨɛɪɚɠɟɧɢɸ ɩɫɟɜɞɨɫɥɭɱɚɣɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
(ɉɋɉ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɪɚɠɟɧɢɟɦ: 

uegCC kii 
~

, (11) 

ɝɞɟ iC – ɢɫɯɨɞɧɵɣ ɩɨɞɛɥɨɤ ɢɡɨɛɪɚɠɟɧɢɹ; u  – ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɨɦ nm  , ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɉɋɉ;  
g – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɞɚɸɳɢɣ ɷɧɟɪɝɢɸ ɩɨɞɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɭɞɚ ɜɫɬɪɚɢɜɚɟɬɫɹ ɛɢɬ;  ke  – ɤɨɞɨɜɨɟ 

ɨɬɨɛɪɚɠɟɧɢɟ ɞɜɨɢɱɧɨɝɨ ɛɢɬɚ ɜɧɟɞɪɹɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (7). 
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɫɤɚɠɟɧɢɣ ɜ ɩɨɥɭɱɟɧɧɨɦ ɫɬɟɝɨɤɨɧɬɟɣɧɟɪɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 

ɮɢɥɶɬɪɚɰɢɸ ɧɚ ɤɚɠɞɨɦ ɩɨɞɛɥɨɤɟ: 
uɋɋ ii  ~~

, 
(12) 

ɝɞɟ   – ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ: 

 
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






1

0

1

0

m

k

n

j

kjkj uɫ , (13) 

ɝɞɟ kjc  – ɩɢɤɫɟɥɶ ɢɫɯɨɞɧɨɝɨ ɩɨɞɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɢɹ  
kji cɋ  , Sjk ,..,2,1,  . 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɲɭɦɚ ɦɚɬɪɢɰɵ ɉɋɉ u , ɧɟ ɨɛɥɚɞɚɸɳɟɣ 
ɜɡɚɢɦɧɨɣ ɷɧɟɪɝɢɟɣ ɫ ɞɚɧɧɵɦɢ, ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢ 

ɡɚɤɨɞɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɟɤɰɢɢ   ɩɨɜɵɲɚɟɬ ɫɤɪɵɬɧɨɫɬɶ 
ɢɧɮɨɪɦɚɰɢɢ.  

ɇɚ ɷɬɚɩɟ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɥɚɞɟɬɶ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɟɪɜɢɱɧɨɦ 
ɤɨɧɬɟɣɧɟɪɟ. Ɉɩɟɪɚɰɢɹ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɫɤɪɵɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɭɬɟɦ 
ɩɪɨɟɰɢɪɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɛɥɨɤɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɫɬɟɝɨɤɨɧɬɟɣɧɟɪɚ, ɧɚ ɜɫɟ ɛɚɡɢɫɧɵɟ ɮɭɧɤɰɢɢ. ɉɨɷɬɨɦɭ 
ɞɥɹ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɤɨɷɮɮɢɰɢɟɧɬ  , ɢ ɞɚɥɟɟ ɚɧɚɥɨɝɢɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ 
ɮɨɪɦɭɥɵ (9) ɢ (13=10). 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɤɪɵɬɧɨɫɬɶ 
ɢ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɚɡɥɢɱɧɵɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɨɤ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɛɥɚɞɚɟɬ ɪɚɡɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɪɚɡɥɢɱɧɵɦ 
ɢɡɦɟɧɟɧɢɹɦ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɬɚɤɢɯ ɤɪɢɬɟɪɢɟɜ, ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: 
ɤɪɢɬɟɪɢɣ ɦɢɧɢɦɭɦɚ ɤɜɚɞɪɚɬɚ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ (MSE), ɩɢɤɨɜɨɟ ɨɬɧɨɲɟɧɢɟ 
ɫɢɝɧɚɥɚ ɤ ɲɭɦɭ (PSNR), ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɤɨɪɪɟɥɹɰɢɹ (NC). ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɬɢ ɮɨɪɦɭɥɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
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ɝɞɟ 
ik

f  – ɩɢɤɫɟɥɶ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ  ikf , Mi ,..,2,1 , Nk ,..,2,1 ; Ф̃𝑖𝑘 – 

ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. 
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MAX
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2

10log10 , (15) 

ɝɞɟ MAX – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɩɢɤɫɟɥɟɦ ɢɡɨɛɪɚɠɟɧɢɹ. Ʉɨɝɞɚ ɩɢɤɫɟɥɢ 
ɢɦɟɸɬ ɪɚɡɪɹɞɧɨɫɬɶ 8 ɛɢɬ, MAX = 255. 
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Ⱦɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɤɨɞɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɡɨɛɪɚɠɟɧɢɹ ɫ 
ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɤɨɞɢɪɨɜɚɧɢɹ ɜ ɫɭɛɩɨɥɨɫɚɯ ɢ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ. Ⱦɥɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɜɡɹɬɵ ɚɧɚɥɨɝɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɤɨɞɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɢɡɨɛɪɚɠɟɧɢɢ 
(ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1 

ɉɚɪɚɦɟɬɪɵ ɤɨɞɢɪɨɜɚɧɢɹ 

Table 1 

Coding parameters 

ɉɚɪɚɦɟɬɪɵ 
ɢɡɨɛɪɚɠɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ ɉɚɪɚɦɟɬɪɵ ɤɨɞɢɪɨɜɚɧɢɹ 

Ɂɧɚɱɟɧɢɟ ɩɨ ɦɟɬɨɞɭ 
ɤɨɞɢɪɨɜɚɧɢɹ ɜ 

ɫɭɛɩɨɥɨɫɚɯ 

Ɂɧɚɱɟɧɢɟ ɩɨ 
ɦɟɬɨɞɭ 

ɪɚɫɲɢɪɟɧɢɹ 
ɫɩɟɤɬɪɚ 

Ɋɚɡɦɟɪ 
ɢɡɨɛɪɚɠɟɧɢɹ 

512ɯ512 
Ɋɚɡɦɟɪ ɩɨɞɛɥɨɤɚ 
ɢɡɨɛɪɚɠɟɧɢɹ 

64ɯ64 8ɯ8 

Ɏɨɪɦɚɬ 
ɢɡɨɛɪɚɠɟɧɢɹ 

TIFF 

Ʉɨɥɢɱɟɫɬɜɨ ɛɢɬ, 
ɤɨɞɢɪɭɟɦɨɟ ɜ ɨɞɧɨɦ 
ɩɨɞɛɥɨɤɟ 

64 1 

Ƚɥɭɛɢɧɚ ɰɜɟɬɚ 8 ɛɢɬ ȼɫɟɝɨ ɡɚɤɨɞɢɪɨɜɚɧɨ ɛɢɬ 4096 4096 

 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɢɡɨɛɪɚɠɟɧɢɹ (ɪɢɫ. 1) ɛɵɥɢ ɡɚɤɨɞɢɪɨɜɚɧɵ ɨɞɢɧɚɤɨɜɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɢɬ, ɢɦɟɸɳɢɟ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.  
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Ɋɢɫ. 1. ɒɚɛɥɨɧɵ ɦɨɧɨɯɪɨɦɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ: ɚ) ɬɟɫɬɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ «Lena»  

ɛ) ɬɟɫɬɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ «Cameraman» 

Fig. 1. Patterns of grayscale image: a) test image «Lena» b) test image «Cameraman» 

 

Ɍɚɛɥɢɰɚ 2 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɫɤɪɵɬɧɨɫɬɢ 

Table 2 

The results of assessment of stealthiness 

ɂɡɨɛɪɚɠɟɧɢɟ Ɇɟɬɨɞ 
Ɉɰɟɧɤɢ 

MSE PSNR NC 

№1 
ɋɭɛɩɨɥɨɫɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ 0.17838 55.61725 0.99999 

Ɋɚɫɲɢɪɟɧɢɟ ɫɩɟɤɬɪɚ 6.58521 39.94511 0.99987 

№2 
ɋɭɛɩɨɥɨɫɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ 0.14879 56.40483 0.99999 

Ɋɚɫɲɢɪɟɧɢɟ ɫɩɟɤɬɪɚ 7.12655 39.60201 0.99983 

 

C ɭɱɟɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɬɟɝɚɧɨɫɢɫɬɟɦɵ, ɜɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɟɟ ɫɬɨɣɤɨɫɬɢ:  

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ – ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɚ V  ɜɫɬɪɚɢɜɚɟɦɨɣ ɜ ɤɨɧɬɟɣɧɟɪ ɢɧɮɨɪɦɚɰɢɢ ɤ 
ɨɛɳɟɦɭ ɨɛɴɟɦɭ MN   ɤɨɧɬɟɣɧɟɪɚ: 

MN

V
C


  

(17) 

ȼɟɥɢɱɢɧɚ ɜɧɨɫɢɦɵɯ ɢɫɤɚɠɟɧɢɣ ɤɚɤ ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɜɫɟɯ 
ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ  -ɢɡɦɟɧɟɧɢɣ ɞɚɧɧɵɯ ɤɨɧɬɟɣɧɟɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɦɭ ɡɧɚɱɟɧɢɸ 

max : 

,
100

1max


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
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


MN

i

i
MN

I  
(18) 

ɝɞɟ i  –  -ɢɡɦɟɧɟɧɢɹ i-ɝɨ ɷɥɟɦɟɧɬɚ ɤɨɧɬɟɣɧɟɪɚ 

ȼɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɱɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɫɨɨɛɳɟɧɢɹ: 

MN

VV
P ɨш

ɨш 


 , 
(19) 

ɝɞɟ ɨшV  – ɨɛɴɟɦ ɨɲɢɛɨɱɧɨ ɢɡɜɥɟɱɟɧɧɵɯ ɞɚɧɧɵɯ. 
ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɦɨɧɨɯɪɨɦɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɭɞɚ ɛɵɥɨ 

ɡɚɤɨɞɢɪɨɜɚɧɨ 106 ɛɢɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɤɚɠɞɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɛɵɥɢ 
ɭɫɪɟɞɧɟɧɵ. 
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Ɍɚɛɥɢɰɚ 3  
Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɫɬɨɣɤɨɫɬɢ 

Table 3 

The results of assessment of resistance 

ɉɨɤɚɡɚɬɟɥɶ 
Ɇɟɬɨɞ 

ɋɭɛɩɨɥɨɫɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ Ɋɚɫɲɢɪɟɧɢɟ ɫɩɟɤɬɪɚ 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨ 0.04785 0.01563 

ȼɟɥɢɱɢɧɚ ɜɧɨɫɢɦɵɯ ɢɫɤɚɠɟɧɢɣ 11.62646 % 18.70203 % 

ȼɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɱɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɛɢɬɚ 0 0.00024 

 

Ʉɨɞɢɪɨɜɚɧɢɟ ɜ ɫɭɛɩɨɥɨɫɚɯ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɤɨɞɢɪɨɜɚɧɢɟ ɩɨ ɦɟɬɨɞɭ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ 
ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɢɬɶ ɜɫɬɪɚɢɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɜ ɧɟɩɨɞɜɢɠɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ 
ɫɤɪɵɬɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɪɟɚɥɢɡɨɜɚɬɶ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɞɧɚɤɨ, ɫɜɨɣɫɬɜɚ ɫɭɛɩɨɥɨɫɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɨɡɜɨɥɹɸɬ ɝɨɜɨɪɢɬɶ ɨɛ ɢɯ ɛɨɥɶɲɟɣ 
ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɢɡɨɛɪɚɠɟɧɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ ɪɚɫɲɢɪɟɧɢɹ ɫɩɟɤɬɪɚ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɟɣ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɶɸ ɢ ɥɭɱɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɤɪɵɬɧɨɫɬɢ. 
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Ȼɭɯɚɧɰɨɜ Ⱥɧɞɪɟɣ Ⱦɦɢɬɪɢɟɜɢɱ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ 

Ⱦɪɭɠɤɨɜɚ ɂɪɢɧɚ ȼɢɤɬɨɪɨɜɧɚ, ɫɬɭɞɟɧɬ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ 
ɬɟɯɧɨɥɨɝɢɣ 

Ʉɢɫɟɥёɜ ɘɪɢɣ ɂɝɨɪɟɜɢɱ, ɦɚɝɢɫɬɪ ɤɚɮɟɞɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ 

Ʉɭɥɟɲɨɜ ɋɟɪɝɟɣ ɂɜɚɧɨɜɢɱ, ɜɟɞɭɳɢɣ ɫɩɟɰɢɚɥɢɫɬ-ɷɤɫɩɟɪɬ ɨɬɞɟɥɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
Ⱥɞɦɢɧɢɫɬɪɚɰɢɢ Ƚɭɛɟɪɧɚɬɨɪɚ Ȼɟɥɝɨɪɨɞɫɤɨɣ ɨɛɥɚɫɬɢ ɝ. Ȼɟɥɝɨɪɨɞ  
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