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Ⱥɧɧɨɬɚɰɢɹ 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɫɜɹɳɟɧɨ ɩɪɨɛɥɟɦɟ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ȼɵɞɟɥɟɧɵ ɢɧɜɟɫɬɢɰɢɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
Ɉɩɪɟɞɟɥɟɧɵ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɢɫɤɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɥɟɦɵ ɩɪɟɞɥɨɠɟɧɚ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɨɫɧɨɜɚɧɚ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢɢ ɡɧɚɱɢɦɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɚɤɬɢɜɨɜ, ɨɰɟɧɤɢ ɪɢɫɤɨɜ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ 
ɭɳɟɪɛɚ. ɉɪɨɜɟɞёɧ ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɶɸ. ȼ 
ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɜɵɛɪɚɧɚ ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɫɪɟɞɚ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱёɬɨɜ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ MATLAB. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ ɩɨɤɚɡɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɪɢɫɤɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢ ɩɨɦɨɳɢ 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ; ɨɰɟɧɤɚ; ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ; ɪɢɫɤ; 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ; ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; ɦɨɞɟɥɶ, ɩɪɨɰɟɫɫ. 
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Abstract  

The research is devoted to the problem of investment information security industry. The authors 

identify the investments into information security. Besides, they analyze the risks of investing the 

information security industry. As a solution to the problem of the study the authors propose a 

formalized model for evaluating and predicting risks of investing the information security 

industry. This model is based on the determination of the importance of information assets, risk 

assessment and forecasting damage. The model was used in a series of experimental studies. As a 

tool for the implementation of the model the authors selected the interactive environment for 

programming numerical computations and visualization of MATLAB results. Experimental 

studies of the proposed model showed the possibility of improving the efficiency and decreasing 

risks, as well as forecasting the risks of investing the information security industry with the help 

of the developed method of estimation and forecasting. 

Keywords: industry; evaluation; forecasting; risk; investment; information security; model; 

process. 
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ȼɜɟɞɟɧɢɟ 

ɇɚ ɷɮɮɟɤɬɢɜɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɉɉ) ɢ 
ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɢɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɂȻ), ɩɨɦɢɦɨ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɜɥɢɹɟɬ ɭɫɬɨɣɱɢɜɚɹ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ 
ɰɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɚɤɬɢɜɨɜ (ɂȺ), ɭɬɟɱɟɤ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ 
ɞɥɹ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɥɨɭɦɵɲɥɟɧɧɢɤɨɜ ɢ ɦɨɲɟɧɧɢɤɨɜ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ 
ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɉɉ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɂȻ, ɫ 
ɰɟɥɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɭɫɥɨɜɢɹɯ 
ɪɵɧɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ ɩɪɨɛɥɟɦɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ 
ɂȻ ɉɉ ɩɪɢɨɛɪɟɬɚɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. Ɋɨɫɬ 
ɫɬɨɢɦɨɫɬɢ ɂȺ ɜɥɟɱɟɬ ɢɡɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɂȻ 
ɉɉ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɜɢɞɨɜ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ, ɪɚɧɟɟ ɧɟ 
ɩɪɢɫɭɳɢɯ ɩɪɨɟɤɬɚɦ ɂȻ.  

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 
ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɢ ɂȻ ɉɉ – 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɭɦɟɧɶɲɢɬɶ ɭɳɟɪɛ ɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɢɫɤɢ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ. ɇɚ ɉɉ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ 
ɭɬɟɱɟɤ ɢɧɮɨɪɦɚɰɢɢ (Ɋɢɫɭɧɨɤ 1). ɉɨ ɤɨɥɢɱɟɫɬɜɭ 
ɭɬɟɱɟɤ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɟɪɜɨɟ ɦɟɫɬɨ ɜ 
ɦɢɪɨɜɨɦ ɪɟɣɬɢɧɝɟ ɡɚɧɢɦɚɟɬ ɋɒȺ, ɜɬɨɪɨɟ – 

Ɋɨɫɫɢɹ, ɬɪɟɬɶɟ – Ʉɚɧɚɞɚ Д1Ж. Ɂɚ 2014 ɝ. 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɳɟɪɛ ɨɬ ɨɞɧɨɝɨ ɢɧɰɢɞɟɧɬɚ ɂȻ ɜ 
ɪɨɫɫɢɣɫɤɢɯ ɤɨɦɩɚɧɢɹɯ ɫɨɫɬɚɜɢɥ 30 ɦɢɥɥɢɨɧɨɜ 
ɞɨɥɥɚɪɨɜ, ɚ ɫɪɟɞɧɢɣ ɭɳɟɪɛ ɜ ɦɢɪɟ – 25 

ɦɢɥɥɢɨɧɨɜ ɞɨɥɥɚɪɨɜ Д1Ж. 
Ⱦɨɥɹ ɪɨɫɫɢɣɫɤɢɯ ɭɬɟɱɟɤ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ɦɢɪɨɜɨɣ ɫɬɚɬɢɫɬɢɤɟ ɡɚ 2013 ɝ. ɫɨɫɬɚɜɢɥɚ 6%, ɱɬɨ 
ɩɪɟɜɵɫɢɥɨ 2012 ɝɨɞ ɧɚ 4% Д3Ж. 

Ɋɢɫ. 1. Ⱦɢɧɚɦɢɤɚ ɭɬɟɱɟɤ ɢɧɮɨɪɦɚɰɢɢ 

Fig. 1. The dynamics of information leaks 

Ⱥɧɚɥɢɡ ɪɚɛɨɬ Д4-10Ж ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɨɛɥɟɦɚ 
ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɪɢɫɤɨɜ ɂȻ ɧɟ ɪɟɲɟɧɚ. 
Ɉɬɤɪɵɬɵɦɢ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ: ɫɧɢɠɟɧɢɟ ɭɳɟɪɛɚ 
ɨɬ ɩɨɬɟɪɢ ɢɧɮɨɪɦɚɰɢɢ, ɪɚɡɪɚɛɨɬɤɚ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɫɬɪɚɬɟɝɢɢ, ɨɰɟɧɤɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɂȻ ɉɉ. 
Ɉɬɫɭɬɫɬɜɭɸɬ ɦɟɬɨɞɵ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 
ɂȻ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɉɉ. Ɇɟɬɨɞɢɤɢ ɧɨɫɹɬ ɨɛɳɢɣ 
ɯɚɪɚɤɬɟɪ, ɢ ɢɯ ɫɥɨɠɧɨ ɚɞɚɩɬɢɪɨɜɚɬɶ ɩɨɞ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɉɉ. 

ɂɧɜɟɫɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

Ⱥɜɬɨɪɵ Д4,6Ж ɩɨɞɱёɪɤɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɭɩɪɚɜɥɟɧɢɹ ɢɧɜɟɫɬɢɰɢɹɦɢ ɜ ɂȻ ɧɟ ɬɨɥɶɤɨ ɤɚɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɟɞɢɧɢɰɟɣ, ɧɨ ɢ ɤɚɤ ɫɨɫɬɚɜɧɵɦ 
ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɥɹ ɉɉ, ɯɚɪɚɤɬɟɪɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɜɟɫɬɢɰɢɢ: 
ɦɚɬɟɪɢɚɥɶɧɵɟ (ɪɟɚɥɶɧɵɟ ɚɤɬɢɜɵ); 
ɧɟɦɚɬɟɪɢɚɥɶɧɵɟ (ɩɚɬɟɧɬɵ, ɥɢɰɟɧɡɢɢ, ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɩɪɨɟɤɬɧɨ-

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɛɨɬɵ); ɮɢɧɚɧɫɨɜɵɟ (ɰɟɧɧɵɟ 
ɛɭɦɚɝɢ, ɞɟɩɨɡɢɬɵ, ɰɟɥɟɜɵɟ ɛɚɧɤɨɜɫɤɢɟ ɜɤɥɚɞɵ); 

ɩɪɹɦɵɟ (ɭɱɚɫɬɢɟ ɢɧɜɟɫɬɨɪɚ ɜ ɜɵɛɨɪɟ ɨɛɴɟɤɬɚ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ); ɤɨɫɜɟɧɧɵɟ (ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ 
ɮɨɧɞɵ, ɤɨɦɩɚɧɢɢ, ɪɚɡɦɟɳɚɸɳɢɟ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɮɢɧɚɧɫɨɜɵɟ ɫɪɟɞɫɬɜɚ). 

ɂɧɜɟɫɬɢɪɨɜɚɧɢɟ ɂȻ – ɱɚɫɬɶ ɨɛɳɟɝɨ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ 
ɩɪɨɰɟɫɫɵ ɡɚɜɢɫɹɬ ɨɬ ɫɬɪɭɤɬɭɪɵ ɉɉ. 
ɋɩɟɰɢɮɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɬɪɚɬ 
ɧɚ ɂȻ ɉɉ Д4,10Ж. ɉɨɞ ɩɪɨɦɵɲɥɟɧɧɵɦ ɪɢɫɤɨɦ 
ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɪɢɫɤ, ɤɨɬɨɪɵɣ ɜɨɡɧɢɤɚɟɬ ɩɪɢ 
ɥɸɛɵɯ ɜɢɞɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ, ɟё ɪɟɚɥɢɡɚɰɢɟɣ, 
ɮɢɧɚɧɫɨɜɵɦɢ ɨɩɟɪɚɰɢɹɦɢ, ɦɚɪɤɟɬɢɧɝɨɦ, 
ɤɨɦɦɟɪɰɢɟɣ, ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ. 
Ⱦɥɹ ɉɉ ɯɚɪɚɤɬɟɪɧɵ ɫɥɟɞɭɸɳɢɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɂȻ: ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ (Ɍɋ); ɡɚɬɪɚɬɵ 
ɧɚ ɩɨɤɭɩɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɝɪɚɦɦɧɵɯ ɢ 
ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ; ɩɨɤɭɩɤɚ ɢ ɜɜɨɞ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ (ɋɁɂ); 
ɩɪɢɨɛɪɟɬɟɧɢɟ ɥɢɰɟɧɡɢɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɋɁɂ ɢ 
Ɍɋ; ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɪɟɞɫɬɜ 
ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ; ɪɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɍɚɤ, ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ 
ɂȻ ɉɉ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɩɪɨɰɟɫɫɨɦ. 
ɇɟɨɛɯɨɞɢɦɨ ɭɩɪɚɜɥɹɬɶ ɢɧɜɟɫɬɢɰɢɹɦɢ ɜ ɂȻ, 
ɨɰɟɧɢɜɚɹ ɢ ɩɪɨɝɧɨɡɢɪɭɹ ɜɨɡɦɨɠɧɵɟ ɪɢɫɤɢ. 

Ɋɢɫɤɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
ɩɨɥɧɨɫɬɶɸ ɭɫɬɪɚɧɢɬɶ ɧɟɥɶɡɹ, ɨɞɧɚɤɨ ɢɯ ɦɨɠɧɨ 

ɫɧɢɡɢɬɶ. ɇɚɥɢɱɢɟ ɬɚɤɢɯ ɪɢɫɤɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɫɬɪɨɟɧɢɸ ɧɟɤɚɱɟɫɬɜɟɧɧɨɣ ɢɥɢ 
ɦɚɥɨɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ 
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INFORMATION TECHNOLOGIES  

(ɋɁɂ), ɱɬɨ ɩɪɢɜɟɞёɬ ɤ ɭɬɪɚɬɟ ɢɧɮɨɪɦɚɰɢɢ. 
ɂɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ 
ɷɤɨɧɨɦɢɤɢ ɢ ɪɵɧɨɱɧɨɣ ɤɨɧɴɸɧɤɬɭɪɟ, ɩɪɢɜɟɥɢ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɧɨɜɵɯ ɜɢɞɨɜ ɪɢɫɤɨɜ ɂȻ, ɤɨɬɨɪɵɟ 
ɪɚɧɟɟ ɧɟ ɛɵɥɢ ɩɪɢɫɭɳɢɦɢ ɉɉ Д4Ж. 

Ʉ ɪɢɫɤɚɦ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ ɨɬɧɨɫɹɬɫɹ: 
1. Ɇɟɝɚɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɜɢɫɹɬ ɨɬ ɪɚɡɜɢɬɢɹ

ɷɤɨɧɨɦɢɤɢ ɜ ɦɢɪɟ. 
2. Ɇɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɢɫɤɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɝɨɫɭɞɚɪɫɬɜɚ. 
3. Ɇɢɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ – ɜɧɭɬɪɟɧɧɢɟ ɪɢɫɤɢ

ɨɬɞɟɥɶɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 
4. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɩɪɨɫɬɨɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ. 

5. Вɪɟɦɟɧɧɵɟ – ɧɚɪɭɲɟɧɢɹ ɫɪɨɤɨɜ ɩɨɫɬɚɜɤɢ
ɩɪɨɞɭɤɰɢɢ ɢɥɢ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɪɨɤɨɜ 
ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɨɜ ɩɨ ɂȻ. 

6. Фɢɧɚɧɫɨɜɵɟ – ɭɛɵɬɤɢ, ɨɬɫɭɬɫɬɜɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɥɚɱɢɜɚɬɶ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɥɚɬɟɠɢ. 

7. Кɨɦɦɟɪɱɟɫɤɢɟ – ɫɧɢɠɟɧɢɟ ɨɛɴёɦɚ 
ɪɟɚɥɢɡɚɰɢɢ, ɢɡɦɟɧɟɧɢɟ ɤɭɪɫɚ ɜɚɥɸɬ, ɧɚɥɨɝɨɜɨɝɨ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. 

8. Ɋɵɧɨɱɧɨɣ ɤɨɧɴɸɧɤɬɭɪɵ – ɢɡɦɟɧɟɧɢɟ
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɤɨɧɴɸɧɤɬɭɪɵ, ɧɟɫɬɚɛɢɥɶɧɚɹ 
ɫɢɬɭɚɰɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɵɧɤɚ ɩɪɨɞɭɤɰɢɢ. 

9. ɋɬɪɚɯɨɜɵɟ – ɩɨɫɥɟɞɫɬɜɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ
ɩɨɫɥɟ ɡɚɫɬɪɚɯɨɜɚɧɧɵɯ ɫɨɛɵɬɢɣ. 

10. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ – ɩɨɫɥɟɞɫɬɜɢɹ,
ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɤɚɱɟɫɬɜɟɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

11. Кɪɟɞɢɬɧɵɟ – ɜɨɡɦɟɳɟɧɢɟ ɞɟɧɟɠɧɵɯ
ɫɪɟɞɫɬɜ ɩɨ ɤɪɟɞɢɬɭ. 

12. Ɍɟɯɧɢɤɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɜɵɯɨɞ ɢɡ
ɫɬɪɨɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ. 

13. ɉɪɟɞɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɫɜɹɡɚɧɵ ɫ ɜɵɛɨɪɨɦ
ɫɬɪɚɬɟɝɢɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. 

14. ɑɢɫɬɵɟ – ɫɬɢɯɢɣɧɵɟ ɛɟɞɫɬɜɢɹ, 
ɤɚɬɚɫɬɪɨɮɵ, ɧɟɞɟɟɫɩɨɫɨɛɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ. 

15. Ⱦɨɩɭɫɬɢɦɵɟ – ɮɢɧɚɧɫɨɜɵɟ ɩɨɬɟɪɢ ɧɟ
ɩɪɟɜɵɲɚɸɬ ɪɚɫɱёɬɧɵɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ 
ɢɧɜɟɫɬɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ. 

16. Кɪɢɬɢɱɟɫɤɢɟ – ɮɢɧɚɧɫɨɜɵɟ ɩɨɬɟɪɢ
ɩɪɟɜɵɲɚɸɬ ɪɚɫɱёɬɧɵɟ ɫɭɦɦɵ ɜɚɥɨɜɨɝɨ ɞɨɯɨɞɚ ɩɨ 
ɢɧɜɟɫɬɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ. 

17. ɉɨɫɬɢɧɜɟɫɬɢɰɢɨɧɧɵɟ – ɧɟɫɜɨɟɜɪɟɦɟɧɧɵɣ
ɜɵɯɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ 
ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɵɪɶёɦ, ɦɚɬɟɪɢɚɥɚɦɢ, ɬɟɯɧɢɱɟɫɤɢɦ ɨɫɧɚɳɟɧɢɟɦ, 
ɫɥɚɛɚɹ ɦɚɪɤɟɬɢɧɝɨɜɚɹ ɩɨɥɢɬɢɤɚ. 

ȼ Д7Ж ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɪɟɫɭɪɫɨɜ, ɨɰɟɧɤɚ ɢ ɚɧɚɥɢɡ ɡɚɬɪɚɬ ɢ ɜɵɝɨɞ. Ⱦɚɧɧɵɣ 
ɦɟɬɨɞ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ 
ɨɰɟɧɤɢ ɪɢɫɤɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɫɧɢɠɟɧɢɹ 

ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ ɚɜɬɨɪɚɦɢ 
ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɬɨɪɨɣ ɩɨɞɬɜɟɪɞɢɥɢ ɟё 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

Ɏɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ 

Ȼɚɡɨɜɚɹ ɟɞɢɧɢɰɚ ɦɨɞɟɥɢ ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
– ɨɰɟɧɤɚ ɡɧɚɱɢɦɨɫɬɢ ɂȺ:

C

CO
Sign

IA
 , 

(1) 

ɝɞɟ ɋɈ – ɫɬɨɢɦɨɫɬɶ ɂȺ; ɋ – ɤɚɩɢɬɚɥ, ɜɥɨɠɟɧɧɵɣ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɬɨɝɨ ɂȺ. Ɂɧɚɱɢɦɨɫɬɶ ɂȺ 
ɢɡɦɟɪɹɟɬɫɹ ɜ ɟɞɢɧɢɰɚɯ. Ɂɧɚɱɢɦɨɫɬɶ ɂȺ – ɷɬɨ 
ɩɪɨɰɟɫɫ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ. 
ɉɪɢɡɧɚɤ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɬɪɚɬ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɂȻ 
ɉɉ: 

a

ef
d  , 

(2) 

ɝɞɟ ef – ɨɠɢɞɚɟɦɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ; a – 

ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɋɁɂ.  
ȿɞɢɧɢɱɧɵɣ ɪɢɫɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

iii
upR  , (3) 

ɝɞɟ pi – ɜɟɪɨɹɬɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ i-ɨɣ ɭɝɪɨɡɵ 
ɧɚɪɭɲɟɧɢɹ ɂȻ; ui – ɭɳɟɪɛ ɨɬ i-ɨɣ ɭɝɪɨɡɵ 
ɧɚɪɭɲɟɧɢɹ ɂȻ ɉɉ. Ɉɰɟɧɤɚ ɫɨɜɨɤɭɩɧɨɝɨ ɪɢɫɤɚ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ: 





n

i

i
RR

1

. 
(4) 

Ɉɛɨɡɧɚɱɢɦ ɝɪɭɩɩɭ ɩɪɢɨɪɢɬɟɬɚ ɤɚɤ Gj, ɝɞɟ 
kj ,1 , nk  , ɚ Wj – ɜɟɫ ɩɪɨɫɬɵɯ ɪɢɫɤɨɜ ɩɨ 

ɝɪɭɩɩɚɦ ɩɪɢɨɪɢɬɟɬɨɜ. ɑɢɫɥɨ ɪɢɫɤɨɜ, ɜɯɨɞɹɳɢɯ ɜ 
Gj, ɨɛɨɡɧɚɱɢɦ Nj. ȼɟɫɚ ɩɪɨɫɬɵɯ ɪɢɫɤɨɜ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ:  

0
j

W ɢ  1
j

W . (5)

Ɉɬɧɨɲɟɧɢɟ ɩɪɢɨɪɢɬɟɬɨɜ A , ɬɨ ɟɫɬɶ ɢɯ 
ɫɪɚɜɧɟɧɢɟ: 

A
W

W

k

j  .
(6) 

ȼɟɫ ɝɪɭɩɩɵ ɫ ɧɚɢɦɟɧɶɲɢɦ ɩɪɢɨɪɢɬɟɬɨɦ: 

  1

2




Ak
N

j
. 

(7) 

ȼɟɫ ɞɪɭɝɢɯ ɝɪɭɩɩ ɩɪɢɨɪɢɬɟɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɚɤ: 
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  
1

1

1







k

jAjkk
W

j
W . 

(8) 

Ɋɚɫɱёɬ ɜɟɫɨɜ ɩɪɨɢɡɜɨɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɞɥɹ 
ɟɞɢɧɢɱɧɨɝɨ ɪɢɫɤɚ ɜɧɭɬɪɢ ɨɞɧɨɣ ɩɪɢɨɪɢɬɟɬɧɨɣ 
ɝɪɭɩɩɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

j

j

N

W
W  . 

(9) 

ɉɨɬɟɧɰɢɚɥɶɧɵɣ ɭɳɟɪɛ ɂȺ: 
TpU

m
  , (10) 

ɝɞɟ   – ɜɨɡɞɟɣɫɬɜɢɟ ɭɝɪɨɡɵ ɧɚɪɭɲɟɧɢɹ ɂȻ (ɢɥɢ 
ɪɢɫɤɚ) ɧɚ ɂȺ; T – ɰɟɧɧɨɫɬɶ ɂȺ; pm – ɜɟɪɨɹɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ m-ɝɨ ɪɢɫɤɨɜɨɝɨ ɫɨɛɵɬɢɹ. 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ 
ɉɉ ɨɫɧɨɜɚɧɨ ɧɚ ɨɛɳɟɦ ɨɠɢɞɚɟɦɨɦ ɭɳɟɪɛɟ Uɨ, 

ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɧɚɧɟɫёɧ ɜɫɟɦɢ ɪɢɫɤɚɦɢ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ:  

 UU
o

. 
(11) 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ 
ɉɉ ɫɜɨɞɢɬɫɹ ɤ ɩɨɥɧɨɦɭ ɢɥɢ ɱɚɫɬɢɱɧɨɦɭ 
ɭɫɬɪɚɧɟɧɢɸ (ɦɢɧɢɦɢɡɚɰɢɢ). ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɵɯ 
ɢɧɜɟɫɬɢɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ: 

   
0

01

0

0

21

b

bb
k

b

bb
InvB





 , 

(12)

ɝɞɟ Inv – ɜɟɥɢɱɢɧɚ ɢɧɜɟɫɬɢɰɢɣ ɜ ɨɬɱёɬɧɨɦ 
ɩɟɪɢɨɞɟ, ɤɨɬɨɪɚɹ ɜɥɢɹɟɬ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɩɪɨɰɟɫɫɵ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɫɬɪɨɟɧɢɹ ɋɁɂ; k0 – 

ɜɟɥɢɱɢɧɚ ɤɪɚɬɤɨɫɪɨɱɧɵɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɜ ɨɬɱёɬɧɨɦ 
ɩɟɪɢɨɞɟ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɢɯ ɦɚɫɲɬɚɛɚ; 
b0 – ɮɚɤɬɢɱɟɫɤɢɣ ɨɛɴёɦ ɩɪɨɞɚɠ; b1 – 

ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɨɛɴёɦ ɩɪɨɞɚɠ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɢɫɤɨɜ 

ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɢ ɨɫɭɳɟɫɬɜɢɬɶ 
ɨɩɬɢɦɢɡɚɰɢɸ ɢɧɜɟɫɬɢɰɢɣ ɜ ɂȻ ɉɉ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ 

ɋ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɣ ɦɨɞɟɥɶɸ ɛɵɥ ɩɪɨɜɟɞёɧ 
ɪɹɞ ɢɫɩɵɬɚɧɢɣ ɜ MATLAB, ɩɨɤɚɡɚɜɲɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɧɚ ɩɪɚɤɬɢɤɟ. Ⱦɚɧɧɵɟ, 
ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɢɫɩɵɬɚɧɢɢ, ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ 

ɉɉ, ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɚ ɫɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ 
ɡɧɚɱɢɦɨɫɬɢ ɂȺ ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ ɫɨɫɬɚɜɢɥɚ 
200 ɩɪɢ ɫɬɨɢɦɨɫɬɢ ɂȺ ɜ 2000 ɪɭɛ. ɢ ɤɚɩɢɬɚɥɨɦ, 
ɜɥɨɠɟɧɧɵɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɂȺ, ɪɚɡɦɟɪɨɦ 10000 
ɪɭɛ. Ɇɢɧɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ – 2,6 ɩɪɢ ɫɬɨɢɦɨɫɬɢ 
ɂȺ 446000 ɪɭɛ. ɢ 171000 ɪɭɛ. – ɤɚɩɢɬɚɥ, 
ɜɥɨɠɟɧɧɵɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɂȺ. 

ɉɪɢɡɧɚɤ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɬɪɚɬ ɧɚ 
ɩɨɫɬɪɨɟɧɢɟ ɂȻ ɫɨɫɬɚɜɢɥ 0,25, ɚ ɨɠɢɞɚɟɦɵɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ – 250000 ɪɭɛ. ɉɪɨɜɟɞɟɧɚ 
ɨɰɟɧɤɚ ɩɪɨɫɬɵɯ ɪɢɫɤɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɜɟɪɨɹɬɧɨɫɬɹɯ ɪɟɚɥɢɡɚɰɢɢ ɭɝɪɨɡɵ ɧɚɪɭɲɟɧɢɹ ɂȻ. 
ɍɬɟɱɤɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɰɟɧɟɧɚ ɜ 
115000 ɪɭɛ (0,5). ɇɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɂȺ – 

2100 ɪɭɛ (0,3). ɉɨɬɟɪɹ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɦɚɪɤɟɬɢɧɝɨɜɨɣ ɩɨɥɢɬɢɤɢ – 600 

ɪɭɛ. (0,1). ɍɬɟɱɤɚ ɩɥɚɬёɠɧɵɯ ɞɚɧɧɵɯ – 320000 

ɪɭɛ. (0,8). Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɨɪɢɬɟɬɚ 
ɪɢɫɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɢɨɪɢɬɟɬɨɜ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɪɢɫɤɨɜ. 
ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɢɱɢɧёɧɧɵɯ ɭɳɟɪɛɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɜɨɡɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɩɨɬɟɪɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ, ɚ ɤɚɤɢɟ 
ɩɨɬɟɪɢ ɩɪɢɜɟɞɭɬ ɤ ɭɯɭɞɲɟɧɢɸ ɩɨɥɨɠɟɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɹ. Ɇɨɞɟɥɶ, ɹɜɥɹɟɬɫɹ ɪɢɫɤ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ. ɗɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ 
ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɫɢɬɭɚɰɢɢ, ɹɜɥɹɸɳɟɣɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɞɥɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɣ ɭɫɥɭɝɢ 
ɜ ɫɮɟɪɟ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɢɫɤ ɨɬ 
160000 ɪɭɛ. ɞɨ 17900 ɪɭɛ., ɫɪɟɞɧɢɣ – ɨɬ 86000 
ɪɭɛ. ɞɨ 102000 ɪɭɛ., ɧɢɡɤɢɣ – ɨɬ 3800 ɪɭɛ. ɞɨ 
22000 ɪɭɛ. (Ɋɢɫɭɧɨɤ 2). 

ɇɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ, ɛɵɥɨ 
ɩɨɫɬɪɨɟɧɨ ɞɟɪɟɜɨ ɪɟɲɟɧɢɣ, ɨɬɨɛɪɚɠɚɸɳɟɟ 
ɩɪɨɝɧɨɡɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
(Ɋɢɫɭɧɨɤ 3). Ⱦɟɪɟɜɨ ɪɟɲɟɧɢɣ ɨɬɨɛɪɚɠɚɟɬ 
ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ. Ⱥ1, Ⱥ2 ɢ 
Ⱥ3 – ɩɪɨɰɟɫɫɵ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ. 
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Ɍɚɛɥɢɰɚ 1 
Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɨɪɢɬɟɬɚ ɪɢɫɤɚ 

Table 1 

The results of the risk priority 

ɉɪɢɨɪɢɬɟɬ ɪɢɫɤɚ Ɉɬɧɨɲɟɧɢɟ ɩɪɢɨɪɢɬɟɬɨɜ ȼɟɫ ɩɪɨɫɬɵɯ ɪɢɫɤɨɜ 

ɋɪɟɞɧɢɣ 0,7 4 

ɋɪɟɞɧɢɣ 0,33 2 

ɇɢɡɤɢɣ 0,08 0,5 

ȼɵɫɨɤɢɣ 1 6 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɢɨɪɢɬɟɬɨɜ: 4 

ȼɟɫ ɧɚɢɦɟɧɶɲɟɝɨ ɩɪɢɨɪɢɬɟɬɚ: 
0,16 

ȼɟɫ ɞɪɭɝɢɯ ɩɪɢɨɪɢɬɟɬɨɜ: 
0,32 

ɉɨɬɟɧɰɢɚɥɶɧɵɣ ɭɳɟɪɛ ɂȺ ȼɨɡɞɟɣɫɬɜɢɟ ɭɝɪɨɡɵ (ɢɥɢ ɪɢɫɤɚ) 
ɧɚ ɂȺ 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɢɫɤɚ 

187789 ɬɵɫ. ɪɭɛ. 80000 ɪɭɛ. 0,9 

338000 ɬɵɫ., ɪɭɛ. 78000 ɪɭɛ. 0,4 

108000000, ɦɥɧ. ɪɭɛ. 900000 ɪɭɛ. 0,6 

360000, ɬɵɫ. ɪɭɛ. 36000 ɪɭɛ. 0,2 

108333 ɬɵɫ. ɪɭɛ. 15000 ɪɭɛ. 0,1 

11250 ɬɵɫ. ɪɭɛ. 6000 ɪɭɛ. 0,1 

Ɉɛɳɢɣ ɨɠɢɞɚɟɦɵɣ ɭɳɟɪɛ: 109005672 ɪɭɛ. 

Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
Fig. 2. The results of investment risk prediction of IS of IE 
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A1

А2

A3

ɉɪɨɜɨɞɢɬɶ
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ

ɚ2

Ȼɥɚɝɨɩɪɢяɬɧɨɟ 
ɫɨɛɵɬɢɟ
P=0,5

ɇɟɛɥɚɝɨɩɪɢяɬɧɨɟ 
ɫɨɛɵɬɢɟ

P=0,5

a2*

- ɫɬɚɛɢɥɶɧɨɫɬɶ, ɩɪɢɛɵɥɶ 130

ɬɵɫ ɪɭɛ

- ɭɳɟɪɛ ɜ 130 ɬɵɫ ɪɭɛ
- ɥɢɛɨ ɧɟɬ ɩɪɢɛɵɥɢ

ɇɟ ɩɪɨɜɨɞɢɬɶ
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ

a1*

a2 ȼɵɢɝɪɵɲ

65000

130000

a1*
25000

175000

a3

Ɉɬɫɭɬɫɬɜɢɟ ɨɰɟɧɤɢ 
ɪɢɫɤɨɜ

ɉɨɬɟɪɢ - 200000

ɉɪɢɛɵɥɶ 
25000

Уɛɵɬɨɤ 
130000

ɇɟɛɥɚɝɨɩɪɢяɬɧɨɟ

Кɪɚɯ ɫɢɫɬɟɦɵ 
ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɦɦ

0

a0

a1 =0

Ɋɢɫɤɨɜɵɟ ɫɨɛɵɬɢя 
ɧɟ ɧɚɫɬɭɩɢɥɢ

Ɋɢɫ. 3. Ⱦɟɪɟɜɨ ɪɟɲɟɧɢɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɨɥɢɬɢɤɢ ɂȻ ɉɉ 
Fig. 3. Investment Policy Decision Tree of IS of IE 

Ⱥ1 – ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɩɪɨɜɟɞɟɧɢɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɨɥɢɬɢɤɢ ɩɨ ɡɚɳɢɬɟ ɂȺ. Ⱥ2 – 

ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ. Ⱥ3 – ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ 
ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ.  

ɋɨɛɵɬɢɹ, ɧɚɫɬɭɩɢɜɲɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɢɧɹɬɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɪɟɲɟɧɢɹ ɨɛɨɡɧɚɱɟɧɵ ɤɚɤ 
ɚ0, ɚ1, ɚ2, ɚ3. Ȼɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɛɵɬɢɟ ɚ2 – ɪɢɫɤɢ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɛɵɥɢ ɤɨɪɪɟɤɬɧɨ 
ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɵ, ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɢɛɵɥɢ 130 
ɬɵɫ. ɪɭɛ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ ɚ2 
ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɪɢɛɵɥɶ ɪɚɡɦɟɪɨɦ 65 ɬɵɫ. ɪɭɛ. ɢ 
130 ɬɵɫ. ɪɭɛ. ɉɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɟ ɫɨɛɵɬɢɹ ɚ2, 

ɩɨɫɥɟɞɨɜɚɥɨ ɫɨɛɵɬɢɟ *1a , ɤɨɬɨɪɨɟ ɞɨɛɚɜɢɥɨ
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɜ ɪɚɡɦɟɪɟ 25 ɬɵɫ. ɪɭɛ. 
(ɪɨɫɬ ɫɬɨɢɦɨɫɬɢ ɂȺ) ɢ 175 ɬɵɫ. ɪɭɛ. (ɫɬɨɢɦɨɫɬɶ 
ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɂȻ ɉɉ ɢɡ-ɡɚ ɜɨɡɪɚɫɬɚɧɢɹ 

ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ). *2a  – ɫɨɛɵɬɢɟ, ɧɨɫɹɳɟɟ
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɢɥɢ ɨɲɢɛɨɱɧɨɝɨ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɭɳɟɪɛ ɫɨɫɬɚɜɢɥ ɛɵ 130 ɬɵɫ. ɪɭɛ. 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ, ɬɚɤɨɟ 
ɫɨɛɵɬɢɟ ɧɟ ɩɪɨɢɡɨɲɥɨ. ɋɨɛɵɬɢɟ ɚ3 ɨɬɪɚɠɚɟɬ 
ɨɬɫɭɬɫɬɜɢɟ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɟ ɦɨɠɟɬ ɩɨɬɟɪɹɬɶ 200 ɬɵɫ. ɪɭɛ. 

ɇɟɣɬɪɚɥɶɧɨɟ ɫɨɛɵɬɢɟ *1a  ɩɪɨɝɧɨɡɢɪɭɟɬ ɩɪɢɛɵɥɶ
25 ɬɵɫ. ɪɭɛ., ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɜ ɫɥɭɱɚɟ 
ɟɫɥɢ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɂȻ ɧɟ ɩɨɞɜɟɪɝɥɨɫɶ ɧɢ 

ɨɞɧɨɦɭ ɪɢɫɤɭ. ɋɨɛɵɬɢɹ ɚ0 ɢ ɚ1 ɧɨɫɹɬ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɢ ɧɚɫɬɭɩɚɸɬ ɜ ɫɥɭɱɚɟ 
ɱɚɫɬɢɱɧɨɝɨ ɢɥɢ ɩɨɥɧɨɝɨ ɜɵɜɨɞɚ ɢɡ ɫɬɪɨɹ ɋɁɂ. 
ɉɪɢ ɧɚɫɬɭɩɥɟɧɢɢ ɬɚɤɢɯ ɫɨɛɵɬɢɣ ɦɨɠɟɬ 
ɩɪɨɢɡɨɣɬɢ ɧɭɥɟɜɨɣ ɪɢɫɤ, ɢɥɢ ɚ0 – ɫɨɛɵɬɢɟ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɧɚɫɬɭɩɚɟɬ ɮɢɧɚɧɫɨɜɵɣ 
ɭɛɵɬɨɤ ɜ ɪɚɡɦɟɪɟ 130 ɬɵɫ. ɪɭɛ. ɉɪɢ ɫɨɛɵɬɢɢ ɚ1 
ɮɢɧɚɧɫɨɜɵɟ ɩɨɬɟɪɢ ɧɟ ɧɚɛɥɸɞɚɥɢɫɶ. 

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ, ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ ɉɉ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 
ɤɨɦɩɥɟɤɫ ɩɪɨɜɟɞёɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɤɚɤ 
ɷɮɮɟɤɬɢɜɧɵɣ.  

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ 
ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɜ ɭɫɥɨɜɢɹɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɉɉ. 
Ɋɚɫɱёɬ, ɧɚ ɛɚɡɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ 
ɪɢɫɤɨɜ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɂȻ, 
ɩɪɢɫɭɳɢɯ ɉɉ. 
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