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. ȼ ɫɬɚɬɶɟ ɩɨɤɚɡɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɥɭɝɨɣ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɩɪɟɞɥɚɝɚɟɦɵɦɢ ɬɨɜɚɪɚɦɢ (ɭɫɥɭɝɚɦɢ). Ⱦɥɹ ɟɟ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧ-
ɧɚɹ ɢɧɞɟɤɫɧɚɹ ɦɨɞɟɥɶ ɡɚɜɢɫɢɦɨɫɬɢ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧ-
ɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ, ɧɨ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɩɨɜɵɲɟɧɢɹ ɤɚɤ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɡɚ 
ɫɱɟɬ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɦɟɬɨɞɢɤɭ ɜ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
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. ɍ ɫɬɚɬɬɿ ɩɨɤɚɡɚɧɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɨɜɨɥɟɧɨɫɬɿ ɫɩɨɠɢɜɚ-
ɱɿɜ ɩɪɨɩɨɧɨɜɚɧɨɸ ɩɨɫɥɭɝɨɸ. Ɉɫɧɨɜɧɨɸ ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɦɟ-
ɬɨɞɿɜ ɨɰɿɧɸɜɚɧɧɹ ɪɿɜɧɹ ɡɚɞɨɜɨɥɟɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɡɚɩɪɨɩɨɧɨɜɚɧɢɦɢ ɬɨɜɚɪɚɦɢ (ɩɨɫɥɭɝɚ-
ɦɢ). Ⱦɥɹ ʀʀ ɞɨɫɹɝɧɟɧɧɹ ɩɪɨɩɨɧɭєɬɶɫɹ ɦɨɞɢɮɿɤɨɜɚɧɚ ɿɧɞɟɤɫɧɚ ɦɨɞɟɥɶ ɡɚɥɟɠɧɨɫɬɿ ɪɿɜɧɹ 
ɡɚɞɨɜɨɥɟɧɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɸ ɩɨɫɥɭɝɨɸ ɜɿɞ ɜɫɬɚɧɨɜɥɟɧɢɯ ɮɚɤɬɨɪɿɜ ɣɨɝɨ 
ɮɨɪɦɭɜɚɧɧɹ. 

Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɞɨɡɜɨɥɹє ɧɟ ɬɿɥɶɤɢ ɨɰɿɧɢɬɢ ɪɿɜɟɧɶ ɡɚɞɨɜɨɥɟɧɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, 
ɚɥɟ ɣ ɜɢɡɧɚɱɢɬɢ ɧɚɩɪɹɦɢ ɣɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɹɤ ɜ ɰɿɥɨɦɭ, ɬɚɤ ɿ ɡɚ ɪɚɯɭɧɨɤ ɤɨɠɧɨɝɨ ɮɚɤɬɨɪɚ 
ɣɨɝɨ ɮɨɪɦɭɜɚɧɧɹ. ɉɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɸ ɦɟɬɨɞɢɤɭ ɭ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ. 
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EVALUATION OF CUSTOMERS’ SATISFACTION  

WITH THE TRANSPORT SERVICE 

 
Abstract. The relevance of the topic as to ensuring the customer satisfaction of the pro-

posed service has been shown in this article. The present study is aimed at improving the existing 

methods as to evaluation of the level of customers’ satisfaction with the proposed goods (ser-

vices). To achieve the goal it has been proposed to modify the index model showing the dependence 

of passengers’ satisfaction with the motor transport service on the factors forming the satisfaction. 

The proposed methodology allows not only to evaluate passengers’ satisfaction but also 

to determine the directions of its improvement on a general level as well as on the level of each 

factor of its forming. This methodology has been put forward to apply in the practice of motor 

transport services. 

 

Key words: evaluation, customer, satisfaction, transport service. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. Ɉɫɧɨɜɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɚɜɬɨɦɨɛɢɥɶ-
ɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɩɨɬɪɟɛ-

ɧɨɫɬɟɣ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɥɭɝɚɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɬɞɟɥɶɧɵɯ  
ɝɪɚɠɞɚɧ, ɩɨɥɭɱɟɧɢɟ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɞɨɯɨɞɨɜ, ɞɨɫɬɚɬɨɱɧɵɯ ɧɚ ɜɨɡ-
ɦɟɳɟɧɢɟ ɡɚɬɪɚɬ, ɩɨɥɭɱɟɧɢɟ ɩɪɢɛɵɥɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ 

ɪɟɲɟɧɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ ɨɬɪɚɫɥɢ. Ɋɟɲɟɧɢɟ ɷɬɨɣ 

ɧɚɪɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɛɥɟɦɵ ɬɪɟɛɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɚɭɱɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ɉɞɧɨɣ ɢɡ ɟɟ ɫɨɫɬɚɜɥɹɸɳɟɣ ɹɜɥɹɟɬɫɹ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɦɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɦɢ ɭɫɥɭɝɚɦɢ. Ɉɫɧɨɜɚɬɟɥɶ ɮɢ-

ɥɨɫɨɮɢɢ ɦɟɧɟɞɠɦɟɧɬɚ ɍ. ɗ. Ⱦɟɦɢɧɝ ɩɟɪɜɵɣ ɩɪɢɧɰɢɩ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɨɩɪɟɞɟɥɢɥ ɬɚɤ: ɤɚɱɟɫɬɜɨ ɧɚɱɢɧɚɟɬɫɹ ɫ ɭɫɥɚɠɞɟɧɢɹ ɩɨɬɪɟ-
ɛɢɬɟɥɟɣ. ɂɧɬɟɪɩɪɟɬɢɪɭɹ ɷɬɨɬ ɩɪɢɧɰɢɩ, ɟɝɨ ɭɱɟɧɢɤ Ƚ. ɇɢɜ ɨɬɦɟɱɚɟɬ: 
«Ʉɨɦɩɚɧɢɹ ɞɨɥɠɧɚ ɫɬɪɟɦɢɬɶɫɹ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɨɠɢɞɚɧɢɹ ɩɨɬɪɟɛɢɬɟ-
ɥɹ – ɷɬɨ ɫɚɦɨɟ ɦɚɥɨɟ, ɱɬɨ ɨɧɚ ɞɨɥɠɧɚ ɫɞɟɥɚɬɶ. Ʉɨɦɩɚɧɢɹ ɞɨɥɠɧɚ 
ɫɬɪɟɦɢɬɶɫɹ ɤ ɷɬɨɦɭ, ɱɬɨɛɵ ɡɚɫɬɚɜɢɬɶ ɩɨɬɪɟɛɢɬɟɥɹ ɜɨɫɬɨɪɝɚɬɶɫɹ, ɩɪɟ-
ɞɨɫɬɚɜɥɹɹ ɟɦɭ ɛɨɥɶɲɟ ɬɨɝɨ, ɱɬɨ ɨɧ ɦɨɝ ɨɠɢɞɚɬɶ» [1, ɋ. 55]. 

Ⱥɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɞɨɫɬɢɠɟɧɢɣ ɢ ɩɭɛɥɢɤɚɰɢɢ. ɇɚɢɛɨɥɟɟ 
ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɤɥɢɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 
ɚɧɚɥɢɡ ɠɚɥɨɛ. ɀɚɥɨɛɵ – ɷɬɨ ɚɤɬɢɜɧɨɟ ɜɵɪɚɠɟɧɢɟ ɧɟɞɨɜɨɥɶɫɬɜɚ. ɉɨ-
ɷɬɨɦɭ ɭɩɪɚɜɥɟɧɢɟ ɠɚɥɨɛɚɦɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɦɟ-
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ɬɨɞɨɜ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɜɨɥɶɫɬɜɚ ɤɥɢɟɧɬɨɜ. Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬ-
ɞɟɥɨɜ ɩɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɠɚɥɨɛ ɱɭɜɫɬɜɭɸɬ ɫɜɨɸ ɩɪɢɱɚɫɬɧɨɫɬɶ ɤ 
ɨɪɝɚɧɢɡɚɰɢɢ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ, ɤɥɢɟɧɬɵ ɩɨɯɜɚɥɶɧɨ ɨɬ-
ɡɵɜɚɸɬɫɹ ɨɛ ɨɩɪɟɞɟɥɟɧɧɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ. Ⱥɧɚɥɢɡ ɬɚɤɢɯ ɩɨɥɨɠɢ-

ɬɟɥɶɧɵɯ ɜɵɫɤɚɡɵɜɚɧɢɣ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɢɹ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɤɥɢɟɧɬɚ. ɀɚɥɨɛɵ ɢ ɨɞɨɛɪɟɧɢɹ ɤɥɢɟɧɬɨɜ ɹɜɥɹɸɬ-
ɫɹ ɛɟɫɰɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ: ɨɧɢ ɚɤɬɭɚɥɶɧɵ, ɫɜɹɡɚ-
ɧɵ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɫɥɭɱɚɹɦɢ ɢ ɢɯ ɚɧɚɥɢɡ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ! 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɨɧɢ ɞɚɸɬ ɥɢɲɶ ɨɛɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɭɞɨɜɥɟɬɜɨ-
ɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

ȼɚɠɧɵɦ ɦɟɬɨɞɨɦ ɜɵɹɜɥɟɧɢɹ ɭɫɥɨɜɢɣ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ/ɧɟɭɞɨ-
ɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɤɚ ɤɪɢɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ [13, ɋ. 33], 

ɩɪɟɞɩɨɥɚɝɚɸɳɚɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɱɢɧ ɜɨɡɧɢɤɚɸɳɢɯ ɫɥɭɱɚɟɜ ɭɞɨɜ-
ɥɟɬɜɨɪɟɧɧɨɫɬɢ/ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ. 

Ȼɨɥɟɟ ɫɢɫɬɟɦɧɵɦɢ ɢ ɬɨɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧ-

ɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: − ɦɟɬɨɞ ɀɚɧ-ɀɚɤɚ Ʌɚɦɛɟɧɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɣ ɨɰɟɧɤɭ 
ɫɬɟɩɟɧɢ ɢɧɬɟɝɪɚɥɶɧɨɣ ɢ ɱɚɫɬɢɱɧɨɣ (ɩɨ ɨɬɞɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ) 
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶɸ ɬɨɜɚɪɨɦ (ɭɫɥɭɝɨɣ) ɢ ɧɚɦɟɪɟɧɢɹ ɫɨɜɟɪɲɚɬɶ ɩɨ-
ɜɬɨɪɧɭɸ ɩɨɤɭɩɤɭ [2, ɋ. 165–166]; − ɦɟɬɨɞ Ʉɚɧɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧ-

ɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɬɨɜɚɪɨɦ (ɭɫɥɭɝɨɣ) ɨɬ ɭɪɨɜɧɹ ɢ ɬɢɩɚ ɟɝɨ ɤɚɱɟɫɬ-
ɜɚ [3, c. 171–176; 4, ɫ. 18–28]; − ɦɟɬɨɞ ɩɪɨɮɢɥɟɣ ɏ.Ⱥ. Ɏɚɫɯɢɟɜɚ, ɜ ɤɨɬɨɪɨɦ ɟɞɢɧɢɱɧɵɟ ɩɨɤɚ-
ɡɚɬɟɥɢ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ ɫɯɨɠɢɦ ɩɪɢɡɧɚɤɚɦ [5, ɋ. 39–52]; − ɲɤɚɥɚ Ʌɚɣɤɟɪɬɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɩɹɬɶ ɜɚɪɢɚɧɬɨɜ ɫɨ-
ɝɥɚɫɢɹ/ɧɟɫɨɝɥɚɫɢɹ (ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɫɨɝɥɚɫɟɧ; ɧɟ ɫɨɝɥɚɫɟɧ; ɧɢ ɞɚ,  
ɧɢ ɧɟɬ; ɫɨɝɥɚɫɟɧ; ɜɩɨɥɧɟ ɫɨɝɥɚɫɟɧ) ɜ ɨɰɟɧɤɚɯ ɨɬ 1 ɞɨ 5 ɢɥɢ ɨɬ -2 ɞɨ 2 

[6, ɋ. 96]. 

ɗɬɢ ɢ ɪɹɞ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ [7, 8] ɧɟ ɭɱɢɬɵɜɚɸɬ ɞɟɣɫɬɜɢɟ ɜɫɟɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ, ɧɟ 
ɚɞɚɩɬɢɪɨɜɚɧɵ ɤ ɭɫɥɨɜɢɹɦ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

Ɏɨɪɦɭɥɢɪɨɜɚɧɢɟ ɰɟɥɟɣ ɫɬɚɬɶɢ. ɇɚ ɨɫɧɨɜɟ ɭɱɟɬɚ ɜɫɟɯ ɮɚɤɬɨ-
ɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ-
ɧɨɣ ɭɫɥɭɝɨɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɢɬɶ ɦɟɬɨɞɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ 
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ɨɰɟɧɤɟ ɟɟ ɭɪɨɜɧɹ ɢ ɭɫɬɚɧɨɜɥɟɧɢɸ ɜɨɡɦɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɟɝɨ ɩɨ-
ɜɵɲɟɧɢɹ. 

ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɍɪɨɜɟɧɶ 
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɩɪɟɞɥɚ-
ɝɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɭɞ
1 1

n K

i ij ij
i j

I I
= =

= α ⋅ β ⋅∑ ∑ , 

 

ɝɞɟ Iɭɞ – ɭɪɨɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɭɫɥɭɝɨɣ, ɞɨɥɢ ɟɞ.; 

Iij – ɢɧɞɟɤɫ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ j-ɝɨ ɟɞɢɧɢɱɧɨ-
ɝɨ ɩɨɤɚɡɚɬɟɥɹ i-ɝɨ ɝɪɭɩɩɨɜɨɝɨ ɮɚɤɬɨɪɚ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢ-

ɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɟɝɨ ɠɟɥɚɟɦɨɦɭ ɡɧɚɱɟɧɢɸ, ɞɨɥɢ ɟɞ.; 

αi – ɫɢɥɚ ɜɥɢɹɧɢɹ (ɡɧɚɱɢɦɨɫɬɶ) i-ɝɨ ɝɪɭɩɩɨɜɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɭɪɨ-
ɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ, ɞɨ-

ɥɢ ɟɞ., 
0

0
n

i
i=

α =∑ ; 

βij – ɡɧɚɱɢɦɨɫɬɶ j-ɝɨ ɟɞɢɧɢɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɧɚ i-ɣ ɝɪɭɩɩɨɜɨɣ 

ɮɚɤɬɨɪ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨ-

ɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ, ɞɨɥɢ ɟɞ., 
1

1,0
K

ij
j=
β =∑ ; 

K – ɱɢɫɥɨ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɭɩɩɨɜɨɝɨ 
ɮɚɤɬɨɪɚ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ; 

n – ɱɢɫɥɨ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨ-
ɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɚɥɝɨɪɢɬɦɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫ. 1. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ – ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢ-

ɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɢ, ɩɨɠɟɥɚ-
ɧɢɹɦ ɢ ɡɚɩɪɨɫɚɦ ɟɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ, ɩɪɢ ɧɚɥɢɱɢɢ ɢɯ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ, ɩɪɟɞɥɨɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɨɪɝɚɧɢɡɚ-
ɰɢɸ ɢ ɩɪɨɰɟɫɫ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɥɭɝ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɜɵɫɢɥɢ ɥɨɹɥɶ-
ɧɨɫɬɶ ɩɚɫɫɚɠɢɪɨɜ ɤ ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɥɭɝɟ. 
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Ɋɢɫ. 1. Ⱥɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɢɦɨɫɬɢ ɟɞɢɧɢɱɧɵɯ ɢ ɝɪɭɩɩɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

 

Ɉɛɨɫɧɨɜɚɧɢɟ ɰɟɥɢ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ  
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ  

ɂɡɭɱɟɧɢɟ  
ɪɵɧɤɚ 

ɍɫɬɚɧɨɜɥɟɧɢɹ ɬɪɟɛɨ-
ɜɚɧɢɣ ɩɚɫɫɚɠɢɪɨɜ 

Ɉɩɪɟɞɟɥɟɧɢɹ  
ɜɨɡɦɨɠɧɨɫɬɟɣ ȺɌɉ

ɋɨɫɬɚɜɥɟɧɢɟ ɧɚɛɨɪɚ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ  
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɠɟɥɚɟɦɵɯ ɢ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢ-

ɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ɋɚɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ  

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ⱦɨɫɬɭɩɧɨɫɬɶ ɭɫɥɭɝɢ 

Ʉɨɦɮɨɪɬɧɨɫɬɶ  
ɩɨɟɡɞɤɢ 

ɍɫɥɨɜɢɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɨɟɡɞɤɟ 

Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɩɨɟɡɞɤɭ 

Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ  

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɢɡɦɟɧɟ-
ɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ɋɟɲɟɧɢɹ ɨ  
ɩɨɥɶɡɨɜɚɧɢɢ  

ɭɫɥɭɝɨɣ 

Ⱥɧɚɥɢɡ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɞɨɜɥɟɬɜɨ-
ɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɢɯ ɩɨɠɟɥɚɧɢɹɦ 

ɇɟɬ Ⱦɚ 
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ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɜ ɞɨɫɬɢɠɟɧɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɹɜɥɹɟɬɫɹ 
ɢɡɭɱɟɧɢɟ ɪɵɧɤɚ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɟɞɩɪɢɹɬɢɹ 
ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɥɟɞɭɟɬ ɫɨɫɬɚɜɢɬɶ ɧɚɛɨɪ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

ɉɪɢ ɷɬɨɦ ɩɨɞ ɩɨɫɥɟɞɧɟɣ ɩɨɧɢɦɚɟɬɫɹ ɫɬɟɩɟɧɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɩɪɟɞɥɚɝɚɟɦɨɣ ɭɫɥɭɝɢ ɡɚɩɪɨɫɚɦ ɢ ɩɨɠɟɥɚɧɢɹɦ ɟɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɉɨɞ ɮɚɤɬɨɪɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɞɜɢɠɭɳɢɟ ɫɢɥɵ, ɩɪɢ-

ɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɢ ɩɨɠɟɥɚɧɢɹɦ ɟɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ ɤɥɚɫɫɢɮɢ-

ɤɚɰɢɢ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. ɇɚɩɪɢɦɟɪ, ɢɫɯɨɞɹ ɢɡ ɢɧɬɟɪɟɫɨɜ ɚɜ-
ɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɭɫɥɭɝɢ, ɟɫɬɶ 
ɬɚɤɢɟ ɢɯ ɪɚɡɞɟɥɟɧɢɹ: ɨɛɴɟɤɬɢɜɧɵɟ ɢ ɫɭɛɴɟɤɬɢɜɧɵɟ. Ɉɛɴɟɤɬɢɜɧɵɟ – 

ɷɬɨ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɥɚɧɢɪɨɜɤɢ 

ɝɨɪɨɞɨɜ ɢ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞ-

ɩɪɢɹɬɢɣ. ɗɬɨ, ɧɚɩɪɢɦɟɪ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɩɪɨɠɢɜɚɧɢɹ ɩɚɫɫɚɠɢɪɚ 
ɞɨ ɨɫɬɚɧɨɜɤɢ, ɱɢɫɥɨ ɩɟɪɟɫɚɞɨɤ ɫ ɨɞɧɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɞɪɭɝɨɣ 

ɢ ɬ. ɩ. ɋɭɛɴɟɤɬɢɜɧɵɟ ɮɚɤɬɨɪɵ – ɷɬɨ ɩɪɢɱɢɧɵ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɭɫɥɭɝɢ ɩɨɠɟɥɚɧɢɹɦ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɟɹɬɟɥɶɧɨ-
ɫɬɶɸ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɗɬɨ, ɧɚɩɪɢɦɟɪ, ɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɪɟɠɢɦ ɟɝɨ ɪɚɛɨɬ ɧɚ ɥɢɧɢɢ ɢ ɬ. ɩ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɵɞɟɥɹɬɶ ɮɚɤɬɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧ-

ɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɩɨ ɷɬɚɩɚɦ ɩɨɞɝɨɬɨɜɤɢ 

ɭɫɥɭɝɢ ɢ ɟɟ ɩɨɥɶɡɨɜɚɧɢɹ (ɬɚɛɥ. 1). 
 

Ɍɚɛɥɢɰɚ 1 

ȼɵɞɟɥɟɧɢɟ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 
 

ɗɬɚɩɵ ɩɨɞɝɨɬɨɜɤɢ ɭɫɥɭɝɢ 

ɢ ɟɟ ɩɨɥɶɡɨɜɚɧɢɹ 
Ƚɪɭɩɩɨɜɵɟ ɮɚɤɬɨɪɵ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

1. ɉɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɩɨɥɶɡɨ-
ɜɚɧɢɢ ɭɫɥɭɝɚɦɢ 

Ⱦɨɫɬɭɩɧɨɫɬɶ ɭɫɥɭɝɢ 

2. ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɨɟɡɞɤɟ ɍɫɥɨɜɢɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɨɟɡɞɤɟ 
3. ɉɨɟɡɞɤɚ Ʉɨɦɮɨɪɬɧɨɫɬɶ ɩɨɟɡɞɤɢ 

4. Ɉɰɟɧɤɚ ɩɨɥɶɡɨɜɚɧɢɹ ɭɫɥɭɝɨɣ Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɩɨɥɶɡɨɜɚɧɢɟ ɭɫɥɭɝɨɣ
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ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɩɨɥɶɡɨɜɚɧɢɢ ɭɫɥɭɝɨɣ – ɷɬɨ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɞɨɫɬɭɩɧɨɫɬɢ ɭɫɥɭɝɢ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɟɞɢɧɢɱ-
ɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ: ɭɪɨɜɟɧɶ ɬɚɪɢɮɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɧɨɜɨɤ 
ɨɬ ɦɟɫɬɚ ɩɨɫɚɞɤɢ ɞɨ ɦɟɫɬɚ ɩɪɢɛɵɬɢɹ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɚɜɬɨɛɭɫɨɜ ɧɚ ɦɚɪɲɪɭɬɟ, ɢɧɬɟɪɜɚɥ ɞɜɢɠɟɧɢɹ ɚɜɬɨɛɭɫɨɜ ɜ ɱɚɫɵ ɩɢɤ ɢ 

ɜ ɦɟɠɩɢɤɨɜɵɣ ɩɟɪɢɨɞ. 

ɍɫɥɨɜɢɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɨɟɡɞɤɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɟɞɢɧɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɭɫɥɭ-
ɝɨɣ: ɦɚɬɟɪɢɚɥɶɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɫɬɚɧɨɜɤɢ (ɧɚɥɢɱɢɟ ɧɚɜɟɫɚ, ɥɚɜɨɱɟɤ 
ɞɥɹ ɫɢɞɟɧɢɹ, ɤɨɧɬɟɣɧɟɪɨɜ ɞɥɹ ɦɭɫɨɪɚ ɢ ɬ. ɩ.); ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢ-

ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɱɢɫɬɨɬɚ ɨɫɬɚɧɨɜɨɤ); ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɫɧɚɳɟɧɢɟ 
(ɧɚɥɢɱɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɬɚɛɥɨ ɫ ɧɚɡɜɚɧɢɟɦ ɨɫɬɚɧɨɜɤɢ, ɧɨɦɟɪɨɜ 
ɦɚɪɲɪɭɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɸɬ ɟё); ɪɟɠɢɦ ɪɚɛɨɬɵ ɚɜɬɨɛɭɫɨɜ. 

Ʉɨɦɮɨɪɬɧɨɫɬɶ ɩɨɟɡɞɤɢ ɩɚɫɫɚɠɢɪɚ ɜ ɩɭɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟ-
ɞɭɸɳɢɦɢ ɟɞɢɧɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: ɦɚɬɟɪɢɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɩɨɟɡɞɤɢ 

(ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɭɫɥɨɜɢɹɦ ɩɟɪɟɜɨɡɤɢ); ɬɟɯɧɢɱɟ-
ɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɜɧɟɲɧɢɣ ɜɢɞ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɧɚɥɢɱɢɟ ɤɨɧɞɢ-

ɰɢɨɧɟɪɚ, ɫɪɟɞɫɬɜ ɜɢɞɟɨ- ɢ ɚɭɞɢɨɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢ ɬ. ɩ.; ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɟɡɞɤɢ (ɨɛɴɹɜɥɟɧɢɹ ɨɫɬɚɧɨɜɨɤ ɜɨ ɜɪɟɦɹ ɩɨɟɡɞɤɢ); 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɚɜɬɨɛɭɫɚɯ (ɱɢɫɬɨɬɚ ɫɚɥɨɧɚ, ɫɨ-
ɛɥɸɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɜɟɧɬɢɥɹɰɢɢ ɜɨɡɞɭɯɚ); ɭɪɨɜɟɧɶ 
ɧɚɩɨɥɧɹɟɦɨɫɬɢ ɚɜɬɨɛɭɫɚ ɩɚɫɫɚɠɢɪɚɦɢ; ɤɜɚɥɢɮɢɤɚɰɢɹ ɜɨɞɢɬɟɥɹ. 

Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɩɨɥɶɡɨɜɚɧɢɟ ɭɫɥɭɝɨɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɫɥɟɞɭɸɳɢɦɢ ɟɞɢɧɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: ɜɪɟɦɹ ɧɚ ɩɨɞɯɨɞ ɤ ɨɫɬɚ-
ɧɨɜɤɟ; ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɩɨɞɚɱɢ ɚɜɬɨɛɭɫɚ; ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɟɡɞ-

ɤɢ ɜ ɚɜɬɨɛɭɫɟ; ɜɪɟɦɹ ɩɟɪɟɫɚɞɤɢ ɧɚ ɞɪɭɝɨɣ ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ. 
ɇɚɢɦɟɧɨɜɚɧɢɹ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚ-

ɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɢɯ ɟɞɢɧɢɱɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɜɧɨɫɢɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɝɪɚɮɵ 1 ɢ 2 ɬɚɛɥ. 5. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɠɟɥɚɟɦɵɟ ɢ ɮɚɤɬɢɱɟɫɤɢɟ 
ɡɧɚɱɟɧɢɹ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

Ɏɚɤɬɢɱɟɫɤɢɟ ɢ ɠɟɥɚɟɦɵɟ ɡɧɚɱɟɧɢɹ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɩɪɟɞɥɚ-
ɝɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɬɧɨɝɨ ɨɩɪɨɫɚ. Ɇɟɬɨɞɢɤɚ ɟɝɨ ɩɪɨ-
ɜɟɞɟɧɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɚɫɫɚɠɢɪɨɜ ɞɨɜɨɥɶɧɨ ɩɨɞɪɨɛɧɨ 
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ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [6, 9, 10, 11, 13]. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɤɟɬɧɨɝɨ ɨɩɪɨ-
ɫɚ ɨ ɮɚɤɬɢɱɟɫɤɢɯ ɢ ɠɟɥɚɟɦɵɯ ɡɧɚɱɟɧɢɹɯ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɜɧɨɫɢɦ ɜ 
ɫɬɨɥɛɰɵ 3 ɢ 4 ɬɚɛɥ. 5. 

ȼɫɟ ɟɞɢɧɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜ-
ɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: − ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, ɢɡɦɟɪɹɟɦɵɟ ɜ ɧɚɬɭɪɚɥɶɧɵɯ ɟɞɢɧɢɰɚɯ (ɱɚɫ, 
ɦɢɧ, ɝɪɧ ɢ ɬ. ɩ.); − ɤɚɱɟɫɬɜɟɧɧɵɟ, ɢɡɦɟɪɹɟɦɵɟ ɜ ɛɚɥɥɚɯ ɢ ɨɩɪɟɞɟɥɹɟɦɵɟ ɫ ɩɨ-
ɦɨɳɶɸ ɦɟɬɨɞɨɜ ɷɤɫɩɟɪɬɧɨɝɨ ɨɩɪɨɫɚ. 

ɉɪɢ ɩɟɪɟɜɨɞɟ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ – ɯij ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ – Iij ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɥɟ-
ɞɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ: 

− ɟɫɥɢ ɠɟɥɚɟɦɵɣ ɭɪɨɜɟɧɶ ɟɞɢɧɢɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ – ɠ
ijx  ɦɟɧɶ-

ɲɟ ɮɚɤɬɢɱɟɫɤɨɝɨ – 
ɮ
ijx , ɬɨ: 

 

ɠ

ɮ
ij

ij

ij

x
I

x
= ; 

 − ɟɫɥɢ ɠɟɥɚɟɦɵɣ ɭɪɨɜɟɧɶ ɟɞɢɧɢɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɛɨɥɶɲɟ 
ɮɚɤɬɢɱɟɫɤɨɝɨ, ɬɨ: 
 

ɮ

ɠ
ij

ij

ij

x
I

x
= . 

 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɞɨɜ-
ɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥ. 2. 

Ɂɧɚɱɢɦɨɫɬɶ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɭɫɥɭɝɨɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɢ [12]. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɦ ɢɡɭ-
ɱɚɟɦɭɸ ɫɢɫɬɟɦɭ ɜɡɚɢɦɨɫɜɹɡɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɨɬ ɝɪɭɩɩɨɜɵɯ ɢ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɜɢɞɟ ɢɟɪɚɪ-
ɯɢɢ (ɪɢɫ. 2). 
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Ɍɚɛɥɢɰɚ 2 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ  

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɩɨɤɚɡɚɬɟɥɟɣ 

Ȼɚɥɥɵ Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 

1 
ɇɚɥɢɱɢɟ ɧɚ ɨɫɬɚɧɨɜɤɟ ɧɚɜɟɫɚ, ɥɚɜɨɱɟɤ 
ɞɥɹ ɫɢɞɟɧɢɹ, ɤɨɧɬɟɣɧɟɪɨɜ ɞɥɹ ɦɭɫɨɪɚ 

0,8 
ɇɚɥɢɱɢɟ ɧɚ ɨɫɬɚɧɨɜɤɟ ɧɚɜɟɫɚ, ɥɚɜɨɱɟɤ 
ɞɥɹ ɫɢɞɟɧɢɹ 

0,4 ɇɚɥɢɱɢɟ ɧɚ ɨɫɬɚɧɨɜɤɟ ɬɨɥɶɤɨ ɧɚɜɟɫɚ 

1. Ɇɚɬɟɪɢɚɥɶɧɨɟ ɨɛɟɫɩɟ-
ɱɟɧɢɟ ɨɫɬɚɧɨɜɤɢ 

0 
ɉɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɧɚ ɨɫɬɚɧɨɜɤɟ ɚɬɪɢ-

ɛɭɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
1 ȿɠɟɞɧɟɜɧɚɹ ɭɛɨɪɤɚ ɨɫɬɚɧɨɜɤɢ 

0,7 ɍɛɨɪɤɚ ɨɫɬɚɧɨɜɤɢ ɱɟɪɟɡ ɞɟɧɶ 
2. ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢ-

ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɫɬɚ-
ɧɨɜɤɢ 0,3 ɍɛɨɪɤɚ ɨɫɬɚɧɨɜɤɢ 1 ɪɚɡ ɜ ɧɟɞɟɥɸ 

1 ɂɦɟɟɬɫɹ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 3. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫ-
ɩɟɱɟɧɢɟ ɨɫɬɚɧɨɜɤɢ 0 Ɉɬɫɭɬɫɬɜɢɟ ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ 

1,0 ɉɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

0,8 
Ɉɬɫɭɬɫɬɜɢɟ ɫɪɟɞɫɬɜ ɚɭɞɢɨɫɨɩɪɨɜɨɠɞɟ-
ɧɢɹ ɢ ɤɨɧɞɢɰɢɨɧɟɪɚ 

4. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 
ɩɨɟɡɞɤɢ 

0 ɉɨɥɨɦɤɚ ɚɜɬɨɛɭɫɚ ɜ ɩɭɬɢ 

1 ɉɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 5. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫ-
ɩɟɱɟɧɢɟ ɩɨɟɡɞɤɢ 0 Ɉɬɫɭɬɫɬɜɢɟ ɨɛɴɹɜɥɟɧɢɣ ɨɛ ɨɫɬɚɧɨɜɤɟ 

1 ɉɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

0,5 
Ɉɬɫɭɬɫɬɜɢɟ ɜɟɧɬɢɥɹɰɢɢ ɜ ɫɚɥɨɧɟ, ɧɟɫɨɛ-

ɥɸɞɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

6. ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢ-

ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ  
ɚɜɬɨɛɭɫɟ 

0 ɉɨɥɧɨɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

1 ɉɟɪɜɵɣ ɤɥɚɫɫ 
0,5 ȼɬɨɪɨɣ ɤɥɚɫɫ 7. Ʉɜɚɥɢɮɢɤɚɰɢɹ ɜɨɞɢɬɟɥɹ 
0 Ɍɪɟɬɢɣ ɤɥɚɫɫ 

 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ ɫɭɠɞɟɧɢɣ, ɢɦɟɸɳɚɹ 
ɱɢɫɥɨ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ, ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɤɚɠɞɨɦ 

ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ (ɬɚɛɥ. 3). 
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Ɋɢɫ. 2. ɂɟɪɚɪɯɢɹ ɮɚɤɬɨɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ  

ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

 
Ɍɚɛɥɢɰɚ 3 

Ɋɚɫɱɟɬ ɡɧɚɱɢɦɨɫɬɢ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ  

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

 

Ɉɰɟɧɤɢ ɝɪɭɩɩɨɜɵɯ 
ɮɚɤɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɩɩɨɜɵɯ  
ɮɚɤɬɨɪɨɜ 1 2 3 4 

ɋɭɦɦɚ 
ɛɚɥɥɨɜ

ȼɟɤɬɨɪ  
ɡɧɚɱɢɦɨɫɬɢ 

Ɋɚɧɝ 

1 2 3 4 5 6 7 8 

1. Ⱦɨɫɬɭɩɧɨɫɬɶ ɭɫ-
ɥɭɝɢ 

1 5 3 1 10 0,37 1 

2. ɍɫɥɨɜɢɹ ɩɨɞɝɨ-
ɬɨɜɤɢ ɤ ɩɨɟɡɞɤɟ 1/5 1 1/5 1/5 1,6 0,06 4 

ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ⱦɨɫɬɭɩɧɨɫɬɶ 
ɭɫɥɭɝɢ 

ɍɫɥɨɜɢɹ ɩɨɞɝɨ-
ɬɨɜɤɢ ɤ ɩɨɟɡɞɤɟ  

Ʉɨɦɮɨɪɬɧɨɫɬɶ 
ɩɨɟɡɞɤɢ 

Ɂɚɬɪɚɬɵ 

ɜɪɟɦɟɧɢ 

ɍɪɨɜɟɧɶ  
ɬɚɪɢɮɚ 

Ɇɚɬɟɪɢɚɥɶɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ 

Ɇɚɬɟɪɢɚɥɶ-
ɧɵɟ ɭɫɥɨɜɢɹ 

ȼɪɟɦɹ ɧɚ 
ɩɨɞɯɨɞ ɤ 
ɨɫɬɚɧɨɜɤɟ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɨɫɬɚɧɨɜɨɤ 
ɂɧɮɨɪɦɚɰɢɨɧ-

ɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɂɧɮɨɪɦɚ-
ɰɢɨɧɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ 
ȼɪɟɦɹ ɧɚ 
ɨɠɢɞɚɧɢɟ 
ɩɨɞɚɱɢ  

ɚɜɬɨɛɭɫɚ
ɉɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ  

ɚɜɬɨɛɭɫɚ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ 

ɚɜɬɨɛɭɫɨɜ ɋɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫ-
ɤɢɟ ɭɫɥɨɜɢɹ ɉɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ 
ɩɨɟɡɞɤɢ ɜ 
ɚɜɬɨɛɭɫɟ

ɂɧɬɟɪɜɚɥ  
ɞɜɢɠɟɧɢɹ ɚɜɬɨ-
ɛɭɫɨɜ ɜ ɱɚɫɵ ɩɢɤ 

ɍɪɨɜɟɧɶ ɧɚ-
ɩɨɥɧɹɟɦɨɫɬɢ 

ɚɜɬɨɛɭɫɨɜ 
ɩɚɫɫɚɠɢɪɚɦɢ ȼɪɟɦɹ ɩɟɪɟ-

ɫɚɞɤɢ ɧɚ 
ɞɪɭɝɨɣ ɜɢɞ 

ɬɪɚɧɫɩɨɪɬɚ

ɂɧɬɟɪɜɚɥ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɛɭɫɨɜ ɜ  

ɦɟɠɩɢɤɨɜɨɟ ɜɪɟɦɹ 
Ʉɜɚɥɢɮɢɤɚ-
ɰɢɹ ɜɨɞɢɬɟɥɹ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ. 3 

 

1 2 3 4 5 6 7 8 

3. Ʉɨɦɮɨɪɬɧɨɫɬɶ 
ɩɨɟɡɞɤɢ 

1/3 5 1 1 7,33 0,27 3 

4. Ɂɚɬɪɚɬɵ ɜɪɟɦɟɧɢ 1 5 1 1 8 0,30 2 

ɋɭɦɦɚ ɛɚɥɥɨɜ 2,53 16 5,2 3,2 26,93 1,00  

ɂɧɞɟɤɫ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ 0,033

Ɉɬɧɨɲɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ 0,037

 

Ⱦɢɚɝɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɫɭɠɞɟɧɢɣ ɪɚɜɧɵ 1, ɬɚɤ ɤɚɤ 
ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɫɪɚɜɧɟɧɢɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɫ ɫɚɦɢɦ ɫɨɛɨɣ. 

ɗɥɟɦɟɧɬ ɦɚɬɪɢɰɵ, ɧɚɩɪɢɦɟɪ, ɚ12 ɩɨɤɚɡɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɥɢɹɧɢɹ 
ɮɚɤɬɨɪɚ 2 ɧɚ ɮɚɤɬɨɪ 3. ȿɝɨ ɜɟɥɢɱɢɧɚ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɲɤɚɥɟ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɢ ɨɬ 1 ɞɨ 9, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɋɚɚɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥ. 4. 
 

Ɍɚɛɥɢɰɚ 4 
Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɲɤɚɥɚ Ɍɨɦɚɫɚ Ʌ. ɋɚɚɬɢ [12, ɋ. 14] 

 

ɗɤɫɩɟɪɬɧɵɣ ɜɵɜɨɞ ɜ ɜɟɪɛɚɥɶɧɨɦ ɜɢɞɟ ɋɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɱɢɫɥɨ
Ɏɚɤɬɨɪ А ɧɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɮɚɤɬɨɪɨɦ ȼ 0 

Ɏɚɤɬɨɪ А ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɮɚɤɬɨɪɭ ȼ 1 

Ʉɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɞɜɭɦɹ ɫɦɟɠɧɵɦɢ ɨɰɟɧɤɚɦɢ 2 

Ɏɚɤɬɨɪ А ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɜɚɠɧɟɟ ɮɚɤɬɨɪɚ ȼ 3 

Ʉɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɞɜɭɦɹ ɫɦɟɠɧɵɦɢ ɨɰɟɧɤɚɦɢ 4 

Ɏɚɤɬɨɪ А ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɚɠɧɟɟ ɮɚɤɬɨɪɚ ȼ 5 

Ʉɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɞɜɭɦɹ ɫɦɟɠɧɵɦɢ ɨɰɟɧɤɚɦɢ 6 

Ɏɚɤɬɨɪ А ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɚɠɧɟɟ ɮɚɤɬɨɪɚ ȼ 7 

Ʉɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɞɜɭɦɹ ɫɦɟɠɧɵɦɢ ɨɰɟɧɤɚɦɢ 8 

Ɏɚɤɬɨɪ А ɚɛɫɨɥɸɬɧɨ ɩɪɟɜɨɫɯɨɞɢɬ ɮɚɤɬɨɪ ȼ 9 

 

ȿɫɥɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɨɞɧɨɝɨ ɮɚɤɬɨɪɚ ɫ ɞɪɭɝɢɦ ɩɨ-
ɥɭɱɢɦ ɚ13 = 3, ɬɨ ɚ31 = 1/3. ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɦɚɬ-
ɪɢɰɵ ɜɧɨɫɢɦ ɜ ɬɚɛɥ. 3.   

ɂɫɤɨɦɵɣ ɜɟɤɬɨɪ ɡɧɚɱɢɦɨɫɬɢ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɨɬɧɨɲɟɧɢɟɦ ɫɭɦɦɵ ɛɚɥɥɨɜ ɩɨ ɤɚɠɞɨɦɭ ɝɪɭɩɩɨɜɨɦɭ ɮɚɤɬɨɪɭ 
(ɫɬɨɥɛɟɰ 6) ɤ ɨɛɳɟɣ ɢɯ ɫɭɦɦɟ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɢɦ ɜ ɫɬɨɥ-
ɛɟɰ 8 ɬɚɛɥ. 5. 
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ȼ ɡɚɜɟɪɲɟɧɢɢ ɨɰɟɧɢɦ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫɭɠɞɟɧɢɣ ɨ ɡɧɚɱɢɦɨɫɬɢ 
ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1) ɩɟɪɟɦɧɨɠɚɟɦ ɢɫɯɨɞɧɭɸ ɦɚɬɪɢɰɭ ɫɭɠɞɟɧɢɣ ɧɚ ɜɟɤɬɨɪ ɡɧɚ-
ɱɢɦɨɫɬɢ 
 

1 5 3 1

0,2 1 0,2 0,2

0,33 5 1 1

0,2 5 1 1

⎡ ⎤⎢ ⎥⎢ ⎥⎢ ⎥⎢ ⎥⎣ ⎦

0,37

0,06

0,27

0,30

⎡ ⎤⎢ ⎥⎢ ⎥×⎢ ⎥⎢ ⎥⎣ ⎦
=

2,48

0,24

0,99

0,94

⎡ ⎤⎢ ⎥⎢ ⎥⎢ ⎥⎢ ⎥⎣ ⎦
; 

 

2) ɷɥɟɦɟɧɬ ɩɨɥɭɱɟɧɧɨɝɨ ɜɟɤɬɨɪɚ ɪɚɡɞɟɥɹɟɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ ɷɥɟɦɟɧɬɵ ɜɟɤɬɨɪɚ ɡɧɚɱɢɦɨɫɬɢ 
 

1,78 0,24 0,99 0,94
; ; ;

0,37 0,06 0,27 0,30

⎛ ⎞⎜ ⎟⎝ ⎠  = ( )4,81; 4,00; 3,67; 3,13 ; 

 

3) ɨɩɪɟɞɟɥɹɟɦ ɫɨɛɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ λmax ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ 
 

max

4,81 4 3,67 3,13
3,90

4

+ + +λ = = ; 

 

4) ɪɚɫɫɱɢɬɵɜɚɟɦ ɢɧɞɟɤɫ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ  
 ( )max 3,90 4

ɂɋ 0,033
1 4 1

n

n

λ − −= = =− − , 

 

ɝɞɟ n – ɩɨɪɹɞɨɤ ɦɚɬɪɢɰɵ; 
5) ɨɬɧɨɲɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɛɭɞɟɬ ɪɚɜɧɨ 

 

ɂɋ 0,033Ɉɋ 0,037
Ɉɋ 0,90

= = = , 

 

ɝɞɟ Ɉɋ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɩɪɢ n = 4. 
Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ Ɉɋ = 0,037 < 0,1, ɟɫɬɶ ɜɫɟ 

ɨɫɧɨɜɚɧɢɹ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫɭɠɞɟɧɢɣ ɷɤɫɩɟɪɬɨɜ ɨ ɡɧɚ-
ɱɢɦɨɫɬɢ ɝɪɭɩɩɨɜɵɯ ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 
ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɧɟ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨɣ. Ⱥɧɚ-
ɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɦ ɡɧɚɱɢɦɨɫɬɶ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɪɭɩɩɨɜɵɯ 
ɮɚɤɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɢɦ ɜ ɫɬɨɥɛɟɰ 6 ɬɚɛɥ. 5. 
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Ɍɚɛɥɢɰɚ 5 

Ɋɚɫɱɟɬ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ  

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ  

ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

Ɂɧɚɱɟɧɢɹ 
ɟɞɢɧɢɱ-
ɧɵɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ 

Ƚɪ
ɭɩ
ɩɨ
ɜɵ
ɟ 

ȿɞ
ɢɧ
ɢɱ
ɧɵ
ɟ 

Ɏ
ɚɤ
ɬɢ
ɱɟ
ɫɤ
ɢɟ

 

ɀ
ɟɥ
ɚɟ
ɦɵ
ɟ 

ɂ
ɧɞ
ɟɤ
ɫ 
ɢɡ
ɦɟ
ɧɟ
ɧɢ
ɹ 

 

ɟɞ
ɢɧ
ɢɱ
ɧɵ
ɯ 
ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɟ
ɣ 

I i
j 

Ɂɧ
ɚɱ
ɢɦ
ɨɫ
ɬɶ

 ɟ
ɞɢ
ɧɢ
ɱɧ
ɵ
ɯ 

 

ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɟ
ɣ 
β i

j 

ɋ
ɥɚ
ɝɚ
ɟɦ
ɵ
ɟ 
ɝɪ
ɭɩ
ɩɨ
ɜɵ
ɯ 

 

ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɟ
ɣ 
β i

j⋅I ij 
Ɂɧ
ɚɱ
ɢɦ
ɨɫ
ɬɶ

 ɝ
ɪɭ
ɩɩ
ɨɜ
ɵ
ɯ 

 

ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɟ
ɣ 
α i

 

ɋ
ɥɚ
ɝɚ
ɟɦ
ɵ
ɟ 
ɢɧ
ɬɟ
ɝɪ
ɚɥ
ɶɧ
ɨɝ
ɨ 

ɩɨ
ɤɚ
ɡɚ
ɬɟ
ɥɹ

 ɭ
ɞɨ
ɜɥ
ɟɬ
ɜɨ
ɪɟ
ɧ-

ɧɨ
ɫɬ
ɢ 

–
 α

i 
Σβ

ij
⋅I ij 

1 2 3 4 5 6 7 8 9 

1.1. Ɍɚɪɢɮ ɡɚ ɩɨɟɡɞɤɭ, 
ɝɪɧ 

3,0 2,5 0,83 0,37 0,307 

1.2. Ʉɨɥɢɱɟɫɬɜɨ ɨɫɬɚ-
ɧɨɜɨɤ, ɟɞ. 

18 20 0,90 0,07 0,063 

1.3. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɚɜ-
ɬɨɛɭɫɨɜ, ɱɚɫ 10 12 0,83 0,35 0,291 

1.4. ɂɧɬɟɪɜɚɥ ɞɜɢɠɟ-
ɧɢɹ ɚɜɬɨɛɭɫɨɜ ɜ ɱɚɫɵ 

ɩɢɤ, ɦɢɧ 

7 5 0,71 0,12 0,085 

1.5. ɂɧɬɟɪɜɚɥ ɞɜɢɠɟ-
ɧɢɹ ɚɜɬɨɛɭɫɨɜ ɜ ɦɟɠ-

ɩɢɤɨɜɨɟ ɜɪɟɦɹ, ɦɢɧ 

20 15 0,75 0,09 0,067 

1. Ⱦɨɫ-
ɬɭɩɧɨɫɬɶ 
ɭɫɥɭɝɢ 

ȼɫɟɝɨ – – – 1,00 0,813 0,37 0,031 

2.1. Ɇɚɬɟɪɢɚɥɶɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɛɚɥɥɵ 

0,8 1,0 0,8 0,49 0,392 

2.2. ɋɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨ-

ɜɢɹ, ɛɚɥɥɵ 

0,7 1,0 0,7 0,06 0,042 

2.3. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɛɚɥɥɵ 1,0 1,0 1,0 0,45 0,450 

2. ɍɫɥɨ-
ɜɢɹ ɩɨɞ-
ɝɨɬɨɜɤɢ ɤ 
ɩɨɟɡɞɤɟ 

ȼɫɟɝɨ – – – 1,00 0,884 0,06 0,053

3.1. Ɇɚɬɟɪɢɚɥɶɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɛɚɥɥɵ 

1,0 1,0 1,0 0,33 0,33 
3. Ʉɨɦ-

ɮɨɪɬ-
ɧɨɫɬɶ 
ɩɨɟɡɞɤɢ 

3.2. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ, ɛɚɥɥɵ 

1,0 1,0 1,0 0,16 0,16 
0,27 0,240
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ. 5 

 

1 2 3 4 5 6 7 8 9 

3.3. ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢ-
ɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɛɚɥɥɵ 

1,0 1,0 1,0 0,13 0,13 

3.4. ɍɪɨɜɟɧɶ ɧɚɩɨɥ-
ɧɹɟɦɨɫɬɢ ɚɜɬɨɛɭɫɚ 
ɩɚɫɫɚɠɢɪɚɦɢ, ɞɨɥɢ ɟɞ. 

1,5 1,0 0,67 0,33 0,22 

3.5. Ʉɜɚɥɢɮɢɤɚɰɢɹ ɜɨ-
ɞɢɬɟɥɹ, ɤɥɚɫɫ   1,0 0,05 0,05 

3. Ʉɨɦ-
ɮɨɪɬ-
ɧɨɫɬɶ  
ɩɨɟɡɞɤɢ 

ȼɫɟɝɨ – – – 1,00 0,89 0,27 0,240

4.1. ȼɪɟɦɹ ɧɚ ɩɨɞɯɨɞ ɤ 
ɨɫɬɚɧɨɜɤɟ, ɦɢɧ 

10 5 0,5 0,25 0,123 

4.2. ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ 
ɩɨɞɚɱɢ ɚɜɬɨɛɭɫɚ ɧɚ ɨɫ-
ɬɚɧɨɜɤɭ, ɦɢɧ 

5 3 0,6 0,15 0,090 

4.3. ɉɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ ɩɨɟɡɞɤɢ ɜ ɚɜɬɨ-
ɛɭɫɟ, ɦɢɧ 

30 24 0,8 0,45 0,360 

4.4. ȼɪɟɦɹ ɧɚ ɩɟɪɟɫɚɞ-
ɤɭ ɫ ɨɞɧɨɝɨ ɜɢɞɚ ɬɪɚɧ-
ɫɩɨɪɬɚ ɧɚ ɞɪɭɝɨɣ, ɦɢɧ 

15 10 0,67 0,15 0,101 

4. Ɂɚ-
ɬɪɚɬɵ 
ɜɪɟɦɟ-
ɧɢ ɧɚ 
ɩɨɟɡɞɤɭ 

ȼɫɟɝɨ – – – 1,00 0,675 0,03 0,203

ɂɬɨɝɨ – – – – – 1,00 0,797
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɛɫɨɥɸɬɧɚɹ ɜɟɥɢɱɢɧɚ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 
ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɫɨɫɬɚɜɥɹɟɬ 0,797 ɢɥɢ 79,7 %. 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɪɟɡɟɪɜɵ ɩɨɜɵ-
ɲɟɧɢɹ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 
ɭɫɥɭɝɨɣ. ɉɪɢ ɷɬɨɦ ɨɛɳɟɟ ɜɨɡɦɨɠɧɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨ-
ɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ (∆Iɭɞ) ɪɚɜɧɨ 
 

∆Iɭɞ = 1 - Iɭɞ = 1 - 0,797 = 0,203. 
 

ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɡɚ ɫɱɟɬ ɤɚɠɞɨɝɨ ɝɪɭɩɩɨɜɨɝɨ ɮɚɤɬɨɪɚ ɪɚɜɧɨ 
 )(ɭɞ 1i

i ij ijI I∆ = α ⋅ − β ⋅∑  

 

ɢ ɫɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɭɸ ɜɟɥɢɱɢɧɭ: 
 ( )1

ɭɞ 0,37 1 0,813 0,069I∆ = ⋅ − = ; 
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( )2
ɭɞ 0,06 1 0,884 0,007I∆ = ⋅ − = ; 

 ( )3
ɭɞ 0,27 1 0,890 0,030I∆ = ⋅ − = ; 

 ( )4
ɭɞ 0,30 1 0,675 0,097I∆ = ⋅ − = . 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɟ ɪɟɡɟɪɜɵ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɭɞɨɜ-
ɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɫɜɹɡɚɧɵ ɫɨ 
ɫɧɢɠɟɧɢɟɦ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɩɨɟɡɞɤɭ ɧɚ 9,7 %, ɫ ɩɨɜɵɲɟɧɢɟɦ ɞɨɫ-
ɬɭɩɧɨɫɬɢ ɭɫɥɭɝɢ – 6,9 %, ɫ ɤɨɦɮɨɪɬɨɦ ɩɨɟɡɞɤɢ ɩɚɫɫɚɠɢɪɨɜ – 3,0 %. 

ɂɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɡɚ ɫɱɟɬ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ( )ɭɞ 1ij

i ij ijI I∆ = α ⋅β ⋅ − . 

 

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɪɟɡɟɪɜɨɜ ɩɨɜɵɲɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ 

ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɡɚ ɫɱɟɬ ɝɪɭɩɩɨɜɵɯ ɢ ɟɞɢɧɢɱ-
ɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 3. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3. Ɋɟɡɟɪɜɵ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 

 ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ 

∆Iɭɞ = 20,3 % 

1.1
ɭɞ 2,3I∆ =  

1
ɭɞ 6,9I∆ =  

1.2
ɭɞ 0,3I∆ =  

1.3
ɭɞ 2,2I∆ =  

1.4
ɭɞ 1,3I∆ =
1.5
ɭɞ 0,8I∆ =  

2
ɭɞ 0,7I∆ =  

2.1
ɭɞ 0,6I∆ =  

2.2
ɭɞ 0,1I∆ =  

2.3
ɭɞI∆ = −  

3
ɭɞ 3,0I∆ =  

3.1
ɭɞI∆ = −  

3.2
ɭɞI∆ = −  

3.3
ɭɞI∆ = −  

3.4
ɭɞ 3,0I∆ =  

3.5
ɭɞI∆ = −  

4
ɭɞ 9,7I∆ =  

4.1
ɭɞ 3,7I∆ =  

4.2
ɭɞ 1,8I∆ =  

4.3
ɭɞ 2,7I∆ =  

4.4
ɭɞ 1,5I∆ =  
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Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡ ɟɞɢɧɢɱɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɭɫɥɭɝɨɣ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ: 1) ɜɪɟɦɹ ɧɚ ɩɨɞɯɨɞ ɩɚɫɫɚɠɢɪɚ ɤ ɨɫɬɚ-
ɧɨɜɤɟ – 3,7 %; ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɟɡɞɤɢ ɤ ɨɫɬɚɧɨɜɤɟ – 3,7 %; 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɟɡɞɤɢ ɩɚɫɫɚɠɢɪɚ ɜ ɚɜɬɨɛɭɫɟ – 2,7 %; 2) ɭɪɨ-
ɜɟɧɶ ɧɚɩɨɥɧɹɟɦɨɫɬɢ ɚɜɬɨɛɭɫɚ ɩɚɫɫɚɠɢɪɚɦɢ – 3,0 %. ȼɵɹɜɥɟɧɧɵɟ ɪɟ-
ɡɟɪɜɵ ɩɨɡɜɨɥɹɬ ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ ɦɟɬɨɞɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ 
ɨɰɟɧɤɟ ɢ ɚɧɚɥɢɡɭ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ 

ɭɫɥɭɝɨɣ. ȿɝɨ ɨɬɥɢɱɢɟ ɨɬ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɚɧɟɟ ɫɨɫɬɨɢɬ ɜ ɫɨɡɞɚɧɢɢ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɢɧɞɟɤɫɧɨɣ ɦɨɞɟɥɢ ɡɚɜɢɫɢɦɨɫɬɢ ɭɞɨɜɥɟɬɜɨɪɟɧ-

ɧɨɫɬɢ ɩɚɫɫɚɠɢɪɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɭɫɥɭɝɨɣ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɟɟ ɮɨɪɦɢɪɨɜɚɧɢɹ. Ɋɟɚɥɢɡɚɰɢɢ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ ɩɨɡɜɨ-
ɥɢɬ ɧɟ ɬɨɥɶɤɨ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɩɚɫɫɚɠɢɪɨɜ, ɧɨ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɩɨɜɵɲɟɧɢɹ ɤɚɤ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ 
ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɮɨɪɦɢɪɨɜɚɧɢɹ. 
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ɈɐȱɇɘȼȺɇɇə Ɋȱȼɇə ɅɈəɅɖɇɈɋɌȱ ɉȿɊɋɈɇȺɅɍ 

ɉȱȾɉɊɂЄɆɋɌȼȺ  

 
. ɍ ɰɿɣ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɩɿɞɯɨɞɢ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɥɨɹɥɶɧɨɫɬɿ ɩɪɚ-

ɰɿɜɧɢɤɚ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɉɫɧɨɜɧɨɸ ɰɿɥɥɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɪɨɡɪɨɛɤɚ ɬɚ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɦɟɬɨ-
ɞɢɱɧɢɯ ɨɫɧɨɜ ɨɰɿɧɸɜɚɧɧɹ ɪɿɜɧɹ ɥɨɹɥɶɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ ɞɨ ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɨɯɨɩɥɸɸɬɶ ɜɫɿ 
ɧɚɩɪɹɦɢ ɜɡɚєɦɨɞɿʀ ɜ ɫɢɫɬɟɦɿ ɩɪɚɰɿɜɧɢɤ–ɩɿɞɩɪɢєɦɫɬɜɨ. ɇɚ ɨɫɧɨɜɿ ɦɚɬɪɢɰɿ ɞɿɚɝɧɨɫɬɢɤɢ ɥɨ-
ɹɥɶɧɨɫɬɿ ɬɚ ɦɟɬɨɞɭ ɪɚɞɚɪɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɨɰɿɧɢɬɢ ɥɨɹɥɶɧɿɫɬɶ ɤɨɠɧɨɝɨ ɩɪɚɰɿɜɧɢɤɚ ɞɨ 
ɨɪɝɚɧɿɡɚɰɿʀ, ɛɚɡɭɸɱɢɫɶ ɧɚ ɜɢɡɧɚɱɟɧɧɿ ɤɨɦɩɥɟɤɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɩɪɢɣɦɚɧɨʀ ɬɚ ɩɨɜɟɞɿɧɤɨɜɨʀ 
ɥɨɹɥɶɧɨɫɬɿ ɫɩɿɜɪɨɛɿɬɧɢɤɚ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɦɚɬɪɢɰɸ ɨɰɿɧɤɢ ɥɨɹɥɶɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ, ɹɤɚ ɞɨ-
ɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɪɿɜɟɧɶ ɬɚ ɬɢɩ ɥɨɹɥɶɧɨɫɬɿ ɤɨɠɧɨɝɨ ɪɨɛɿɬɧɢɤɚ ɿ ɩɨєɞɧɚɬɢ ɩɟɪɫɨɧɚɥ ɭ ɪɿɡ-
ɧɿ ɝɪɭɩɢ, ɳɨ ɩɨɥɟɝɲɢɬɶ ɪɨɡɪɨɛɤɭ ɩɪɨɝɪɚɦ ɥɨɹɥɶɧɨɫɬɿ ɞɥɹ ɧɢɯ. Ɇɟɬɨɞɢɱɧɿ ɨɫɧɨɜɢ ɬɚ ɚɥɝɨ-
ɪɢɬɦ ɪɨɡɪɨɛɥɟɧɨ ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɨɰɿɧɸɜɚɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ 
ɥɨɹɥɶɧɨɫɬɿ ɩɟɪɫɨɧɚɥɭ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɿɞɯɿɞ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɥɨɹɥɶɧɨɫ-
ɬɿ ɩɟɪɫɨɧɚɥɭ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɞɥɹ ɛɭɞɶ-ɹɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣ. ɉɿɞ ɱɚɫ ɿɧɞɢ-
ɜɿɞɭɚɥɶɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ɥɨɹɥɶɧɨɫɬɿ ɩɪɚɰɿɜɧɢɤɿɜ ɦɨɠɧɚ ɡɨɫɟɪɟɞɢɬɢ ɪɟɫɭɪɫɢ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɚ ɡɚɥɭɱɟɧɧɹ ɬɚ ɭɬɪɢɦɚɧɧɹ ɫɚɦɟ ɬɢɯ ɡ ɧɢɯ, ɹɤɿ ɧɚɣɛɿɥɶɲ ɰɿɧɧɿ ɬɚ ɩɨɬɪɿɛɧɿ ɨɪɝɚɧɿɡɚɰɿʀ. ɐɟ 
ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ, ɚ ɬɚ-
ɤɨɠ ɫɬɜɨɪɢɬɢ ɫɩɪɢɹɬɥɢɜɿɲɿ ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɿ ɡɪɨɫɬɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ.  

 

 : ɩɟɪɫɨɧɚɥ, ɥɨɹɥɶɧɿɫɬɶ, ɫɩɪɢɣɦɚɧɚ ɥɨɹɥɶɧɿɫɬɶ, ɩɨɜɟɞɿɧɤɨɜɚ ɥɨɹɥɶ-
ɧɿɫɬɶ, ɡɚɞɨɜɨɥɟɧɿɫɬɶ, ɜɡɚєɦɨɞɿɹ, ɩɪɢɯɢɥɶɧɿɫɬɶ. 


