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ABSTRACT 
 

Information technology has a significant impact on the level of technological and social development, economic competitive-

ness and safety of individual organizations, industries, departments, as well as the state as a whole. However, these technolo-

gies have a number of vulnerabilities due to the high interest of malicious elements in obtaining various benefits from this type 

of action. The level of a network’s security is a consequence of the effectiveness of compatible methods and data protection 

means. To achieve these goals, there are many different approaches, techniques and analysis techniques. Special methods of 

secure coding and management of IP traffic are developed and used. However, as the studies have shown, a number of signifi-

cant disadvantages prevent the efficient use of modern data protection tools in full. 

The purpose of the article is to develop information protection management in the segment of the local information system to 

solve the problems of providing the required level of information security from cyber-excerpts in the course of the life cycle of 

the information security system in the conditions of uncertainty of information influences with the use of intellectual decision 

support. 

 

KEYWORDS: cybersecurity, cyber threats, cyberattack, information technology, cyberspace, model, decision support system, 

protection. 

 

 

ȺɇɇɈɌȺЦИə: 
 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɜɟɧɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ 
ɪɚɡɜɢɬɢɹ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɬɪɚɫɥɟɣ, ɜɟɞɨɦɫɬɜ, ɚ ɬɚɤɠɟ 
ɝɨɫɭɞɚɪɫɬɜɚ ɜ ɰɟɥɨɦ. Ɉɞɧɚɤɨ, ɞɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɦɟɸɬ ɪɹɞ ɭɹɡɜɢɦɨɫɬɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɵɫɨɤɨɣ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶɸ ɡɥɨɭɦɵɲɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɥɭɱɟɧɢɢ ɪɚɡɥɢɱɧɨɣ ɜɵɝɨɞɵ ɨɬ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɞɟɣɫɬɜɢɣ. 
ɍɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɬɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ ɞɚɧɧɵɯ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɵɯ ɰɟɥɟɣ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ, ɦɟɬɨɞɢɤ ɢ ɬɟɯɧɨɥɨɝɢɣ 
ɚɧɚɥɢɡɚ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɨɞɵ ɛɟɡɨɩɚɫɧɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɮɢɤɨɦ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɧɟ ɩɨɡɜɨɥɹɟɬ 
ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ.  
ɐɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɭɩɪɚɜɥɟɧɢɹ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶɸ ɜ ɫɟɝɦɟɧɬɟ ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɤɢɛɟɪɜɬɨɪɠɟɧɢɣ ɜ ɬɟɱɟɧɢɟ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 
 

 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɂɌ) ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ (ɄȻ) ɜ ɦɚɫɲɬɚɛɚɯ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɤɚ ɟɳɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɜ 
ɫɢɥɭ ɨɬɫɭɬɫɬɜɢɹ ɧɚ ɪɵɧɤɟ ɪɟɚɥɶɧɵɯ ɪɟɲɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɬɪɨɢɬɶ ɢɦɟɧɧɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɟ 
ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɡɪɟɥɨɫɬɶɸ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
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ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ ɄȻ, ɯɨɬɹ ɞɜɢɠɟɧɢɟ ɡ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɹɜɧɨ. 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɩɨɫɬɪɨɟɧɢɟ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ, ɚ ɬɟɦ ɛɨɥɟɟ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɢɫɬɟɦ 
ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ (ɋɁɂ) ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭɠɟ ɧɟ ɹɜɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦ ɪɟɲɟɧɢɟɦ 
ɩɪɨɛɥɟɦɵ ɄȻ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ. ɉɨɷɬɨɦɭ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɢɦɟɧɧɨ ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ [1]. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟɣ ɨɩɚɫɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɯɚɤɟɪɫɤɢɟ ɤɢɛɟɪɚɬɚɤɢ, ɩɪɨɜɟɞɟɧɧɵɟ ɫ 
ɩɨɦɨɳɶɸ ɜɪɟɞɨɧɨɫɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɂɦɟɧɧɨ ɷɬɨɬ ɜɢɞ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɩɪɟɫɬɭɩɧɨɫɬɢ ɜ 2014-2017 ɝɨɞɚɯ ɞɨɫɬɢɝ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɭɥɹɪɧɨɫɬɢ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɭɝɪɨɡ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ. ɍɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɬɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɞɚɧɧɵɯ. Ⱦɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɵɯ ɰɟɥɟɣ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ (ɫɢɝɧɚɬɭɪɧɵɣ, 
ɷɜɪɢɫɬɢɱɟɫɤɢɣ), ɦɟɬɨɞɢɤ (ɫɬɚɬɢɱɟɫɤɚɹ, ɞɢɧɚɦɢɱɟɫɤɚɹ ɢ ɞɪ.) ɢ ɬɟɯɧɨɥɨɝɢɣ (ɫɬɚɰɢɨɧɚɪɧɵɟ, 
ɨɛɥɚɱɧɵɟ ɢ ɞɪ.) ɚɧɚɥɢɡɚ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɨɞɵ ɛɟɡɨɩɚɫɧɨɝɨ 
ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɮɢɤɨɦ ɂɋ. Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ ɧɟ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ. ȼɨɡɧɢɤɚɟɬ ɩɪɨɬɢɜɨɪɟɱɢɟ ɦɟɠɞɭ ɪɚɫɲɢɪɟɧɢɟɦ ɫɩɟɤɬɪɚ ɡɥɨɭɦɵɲɥɟɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɤɢɛɟɪɩɪɟɫɬɭɩɧɨɫɬɢ ɜ ɂɋ, ɫɭɳɟɫɬɜɭɸɳɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɟɬɟɜɨɣ ɡɚɳɢɬɵ ɢ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ [2].  

ɍɫɩɟɲɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɨɛɯɨɞɢɦɨ ɷɮɮɟɤɬɢɜɧɨ 
ɭɩɪɚɜɥɹɬɶ ɧɟ ɬɨɥɶɤɨ ɫɟɬɶɸ, ɧɨ ɢ ɋɁɂ, ɩɪɢ ɷɬɨɦ ɧɚ ɭɪɨɜɧɟ ɂɋ ɚɜɬɨɧɨɦɧɨ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɚ, 
ɪɟɚɥɢɡɭɸɳɚɹ ɭɩɪɚɜɥɟɧɢɟ ɫɨɫɬɚɜɨɦ ɫɨɛɵɬɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɦɨɞɭɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɋɁɂ ɢ ɚɭɞɢɬ. ɉɨɫɤɨɥɶɤɭ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ – ɋɁɂ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɫɥɨɠɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, 
ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɢ ɧɟɩɨɥɧɨɬɵ ɡɧɚɧɢɣ ɨ ɫɨɫɬɨɹɧɢɢ ɤɢɛɟɪɩɪɨɫɬɪɚɧɫɬɜɚ, ɭɩɪɚɜɥɟɧɢɟ ɬɚɤɨɣ 
ɫɢɫɬɟɦɨɣ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɨɜɚɧɨ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ [3].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɫɟɝɦɟɧɬɟ ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ  ɪɟɲɟɧɢɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦɵ 
ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 
 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ ɦɟɧɟɞɠɦɟɧɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɰɟɥɶɸ ɫɬɚɧɞɚɪɬɨɜ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɳɢɯ 
ɩɨɧɹɬɢɣ ɢ ɷɬɚɩɨɜ ɭɩɪɚɜɥɟɧɢɹ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɫɬɚɧɞɚɪɬɵ ɧɟ ɮɨɪɦɢɪɭɸɬ ɤɨɧɤɪɟɬɧɵɯ ɩɨɞɯɨɞɨɜ ɤ 
ɭɩɪɚɜɥɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɨɧɢ ɨɩɪɟɞɟɥɹɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ ɣ ɧɟ ɩɪɟɞɥɚɝɚɸɬ ɦɟɬɨɞɢɤ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ 
ɜ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɋɁɂ. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɟɠɞɚɸɳɟɣ ɫɬɪɚɬɟɝɢɢ ɡɚɳɢɬɵ ɜ ɋɁɂ ɫɟɝɦɟɧɬɚ ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ  ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɭɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɋɁɂ, ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɧɚɪɭɲɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
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Ƚɥɚɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɢɫɤɚ ɩɭɬɟɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɟɭɤɥɨɧɧɨɟ ɩɨɜɵɲɟɧɢɟ 
ɫɢɫɬɟɦɧɨɫɬɢ ɩɨɞɯɨɞɚ ɤ ɫɚɦɨɣ ɩɪɨɛɥɟɦɟ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɧɹɬɢɟ ɫɢɫɬɟɦɧɨɫɬɢ 
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɥɨɫɶ ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ 
ɫɨɡɞɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɝɭɥɹɪɧɵɣ ɩɪɨɰɟɫɫ, 
ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɟɯ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ ɤɢɛɟɪɡɚɳɢɬɵ. ɉɪɢ ɷɬɨɦ ɜɫɟ ɫɪɟɞɫɬɜɚ, ɦɟɬɨɞɵ ɢ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɩɪɟɦɟɧɧɨ ɢ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ 
ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɵɣ ɰɟɥɨɫɬɧɵɣ ɦɟɯɚɧɢɡɦ - ɫɢɫɬɟɦɭ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ [4-5]. 

Ɉɫɧɨɜɧɵɟ ɬɪɭɞɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɨɬ ɤɢɛɟɪɭɝɪɨɡ ɫɨɫɬɨɹɬ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɝɪɭɩɩɚɦ ɩɪɨɬɢɜɨɪɟɱɢɜɵɯ ɬɪɟɛɨɜɚɧɢɣ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɧɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɫɢɫɬɟɦɟ ɢɧɮɨɪɦɚɰɢɢ, ɱɬɨ ɜ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɨɦ 
ɜɵɪɚɠɟɧɢɢ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ ɨɛɨɛɳɟɧɧɵɯ ɡɚɞɚɱ: ɢɫɤɥɸɱɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɢ 
ɩɪɟɞɧɚɦɟɪɟɧɧɨɣ ɜɵɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨɫɬɨɪɨɧɧɢɦ ɥɢɰɚɦ ɢ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɭɫɬɪɨɣɫɬɜɚɦ 
ɢ ɪɟɫɭɪɫɚɦ ɫɢɫɬɟɦɵ ɜɫɟɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɧɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶ ɡɚɦɟɬɧɵɯ ɧɟɭɞɨɛɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɫɭɪɫɨɜ ɫɢɫɬɟɦɵ. ȼ ɱɚɫɬɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɵ:  ɩɨɥɧɚɹ ɫɜɨɛɨɞɚ 
ɞɨɫɬɭɩɚ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ ɜ ɩɪɟɞɟɥɚɯ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɟɦɭ ɩɪɚɜ 
ɢ ɩɨɥɧɨɦɨɱɢɣ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɜɨɩɪɨɫɚɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɤɚ ɟɳɟ ɧɟ ɧɚɯɨɞɢɬ ɞɨɥɠɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɭ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɜɪɟɦɟɧɧɵɯ ɂɋ. 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɢɧɰɢɩɚɯ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɨɪɢɸ ɢ ɩɪɚɤɬɢɤɭ 
ɭɥɭɱɲɚɸɳɟɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɩɪɨɛɥɟɦɧɭɸ ɫɢɬɭɚɰɢɸ,  ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɞɟɤɨɦɩɨɡɢɰɢɢ 
ɩɪɨɛɥɟɦɵ ɪɚɡɪɟɲɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɩɪɨɬɢɜɨɪɟɱɢɣ ɜ ɨɛɥɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢɧɮɨɪɦɚɰɢɢ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɦɨɞɟɥɶ ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɡɚɳɢɬɵ 
ɢɧɮɨɪɦɚɰɢɢ ɫɨɞɟɪɠɢɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɪɟɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ: ɋɁɂ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 
ɩɪɨɛɥɟɦɧɵɟ ɜɨɩɪɨɫɵ ɜ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɛɥɟɦɚ ɢɫɱɟɡɥɚ ɢɥɢ ɨɫɥɚɛɥɚ, 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫ ɤɨɬɨɪɨɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɋɁɂ, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɧɢɦɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɤɢɛɟɪɭɝɪɨɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɪɟɛɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɨ 
ɧɚɪɚɫɬɚɸɳɟɣ ɞɟɬɚɥɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɪɨɟɧɢɸ ɦɨɞɟɥɢ ɫɨɫɬɚɜɚ ɩɪɨɛɥɟɦɨɫɨɞɟɪɠɚɳɟɣ ɫɢɫɬɟɦɵ, 

ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ ɢ ɦɨɞɟɥɢ ɤɢɛɟɪɭɝɪɨɡ [6]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɭɩɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɤɢɛɟɪɭɝɪɨɡ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɚ 
ɭɩɪɚɜɥɟɧɢɹ – ɋɁɂ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ 
ɦɨɞɟɥɢ ɤɢɛɟɪɭɝɪɨɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ, ɛɚɡɢɪɭɸɳɚɹɫɹ ɧɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ ɫɯɟɦɟ ɩɪɟɞɧɚɦɟɪɟɧɧɵɯ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ ɤɢɛɟɪɭɝɪɨɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɟ 
ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. ɉɨɤɚɡɵɜɚɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɦɨɞɟɥɟɣ: ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ, ɧɚ ɨɫɧɨɜɟ ɨɩɢɫɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ ɡɥɨɭɦɵɲɥɟɧɧɢɤɚ 
(ɧɚɪɭɲɢɬɟɥɹ) ɫ ɩɨɦɨɳɶɸ ɞɟɪɟɜɶɟɜ ɭɝɪɨɡ, ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɝɪɚɮɨɜɨɣ, ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɜ 
ɮɨɪɦɚɬɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɦɨɞɟɥɢ ɤɚɧɚɥɨɜ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ, ɭɬɟɱɤɢ ɢ 
ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɨɜɟɫɬɢ ɜɫɟɫɬɨɪɨɧɧɢɣ ɚɧɚɥɢɡ ɪɟɚɥɶɧɵɯ ɤɢɛɟɪɭɝɪɨɡ, 
ɩɨɜɵɫɢɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɦɨɞɟɥɢ ɭɝɪɨɡ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ.  
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ  ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɨɛɳɟɧɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɝɦɟɧɬɟ ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ (ɪɢɫ. 1), ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɞɜɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ: ɩɨɞɫɢɫɬɟɦɭ 
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ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɞɫɢɫɬɟɦɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ 
ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ.  

 
Ɋɢɫɭɧɨɤ 1 – Ɉɛɨɛɳɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɝɦɟɧɬɟ 
ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɞɜɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ: 
ɩɨɞɫɢɫɬɟɦɭ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɞɫɢɫɬɟɦɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ: Ɉɛɍ (ɋɁɂ) – ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ; ȽɉȻ, ɅɉȻ – ɝɥɨɛɚɥɶɧɚɹ, ɥɨɤɚɥɶɧɵɟ 
ɩɨɥɢɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɋɪɁ – ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ; ɬɪ  – ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ 

 

ȼ ɤɨɧɬɭɪɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɡɞɚɸɬɫɹ ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɛɢɡɧɟɫ-ɩɪɢɥɨɠɟɧɢɣ, ɩɥɚɧɨɜ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ 
ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɭɪɨɜɧɸ ɡɚɳɢɳɟɧɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ. Ʉɨɧɬɭɪ ɜɤɥɸɱɚɟɬ: 
ɫɢɫɬɟɦɭ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɫɬɪɚɬɟɝɢɢ ɡɚɳɢɬɵ, ɫɢɫɬɟɦɭ 
ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɳɢɳɟɧɧɨɫɬɢ (ɪɢɫɤɚ), ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ 
ɨɬɞɟɥɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɨɦɚɧɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɯɨɞɟ ɩɥɚɧɢɪɨɜɚɧɢɹ 
– ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 
ȼ ɤɨɧɬɭɪɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɨɩɟɪɚɬɢɜɧɚɹ ɤɨɦɚɧɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ 
ɞɨɜɨɞɢɬɫɹ ɞɨ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ 
ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɜɫɬɪɨɟɧɧɵɟ ɜ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɭɩɪɚɜɥɹɸɳɢɟ 
ɦɨɞɭɥɢ. 
ȼ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ, ɢɦɟɸɳɟɣ ɬɚɤɨɟ ɚɪɯɢɬɟɤɬɭɪɧɨɟ ɩɨɫɬɪɨɟɧɢɟ, ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
ɜɵɛɢɪɚɸɬɫɹ ɢ ɩɪɢɧɢɦɚɸɬɫɹ ɤɚɤ ɧɚ ɨɫɧɨɜɟ ɫɜɟɞɟɧɢɣ ɨ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɪɟɞɫɬɜ 
ɡɚɳɢɬɵ, ɬɚɤ ɢ ɧɚ ɨɫɧɨɜɟ  ɚɧɚɥɢɡɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɤɢɛɟɪɩɪɨɫɬɪɚɧɫɬɜɚ.  

Ɇɨɞɭɥɶ ɨɰɟɧɤɢ 
ɨɬɤɥɨɧɟɧɢɹ 

Ɇɨɞɟɥɶ 
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ɟɣ ɫɪɟɞɵ 
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ɫɨɫɬɨɹɧɢɹ Ɉɛɍ 
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ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɡɚɳɢɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɫɱɟɬ 
ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɰɢɤɥɚ 
ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɨɡɜɨɥɹɸɳɚɹ 
ɧɚɝɥɹɞɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨ ɨɬɨɛɪɚɡɢɬɶ ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ Ɂɂ, ɜɵɹɜɢɬɶ ɩɪɨɰɟɫɫɵ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ 
ɭɩɪɚɜɥɟɧɢɹ. 
ɇɚ ɨɫɧɨɜɟ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɡɞɚɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɭɟɦɵɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ ɨɫɧɨɜɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɚɪɯɢɬɟɤɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ, 
ɨɬɨɛɪɚɠɚɸɳɟɣ ɫɟɦɚɧɬɢɤɭ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɨɩɢɫɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɚɬɚɤ ɜ ɜɢɞɟ 
ɤɨɪɬɟɠɟɣ  

 О(C),,,,,SU ɉɁɁȺ ɯɫ
ɜɧɲɜɧɲ

                                                          (1) 

                                         
 

)(CО,,,,,SU
k
m

k
l ɉɁɁA ɯɫ

1ɜɧ k
l(m) ,      

ɝɞɟ ɜɧɲ
U  – ɭɞɚɥɟɧɧɚɹ ɤɢɛɟɪɚɬɚɤɚ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɚɤɬɢɜɵ ɫɟɝɦɟɧɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ; ɜɧ
)(mlU – ɜɧɭɬɪɟɧɧɹɹ ɤɢɛɟɪɚɬɚɤɚ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɚɤɬɢɜɵ ɭɪɨɜɧɹ ɤɪɢɬɢɱɧɨɫɬɢ k, 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɜ ɫɟɝɦɟɧɬɚɯ 
mɋ , ɤɨɝɞɚ ɧɚɪɭɲɢɬɟɥɶ ɢɦɟɟɬ ɭɱɟɬɧɭɸ ɡɚɩɢɫɶ ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫ 

ɩɪɚɜɨɦ ɞɨɫɬɭɩɚ ɤ ɢɧɮɨɪɦɚɰɢɢ, ɭɪɨɜɟɧɶ ɤɪɢɬɢɱɧɨɫɬɢ ɤɨɬɨɪɨɣ ɧɟ ɛɨɥɟɟ (k-1), ɢ ɩɵɬɚɟɬɫɹ ɩɪɟɜɵɫɢɬɶ 
ɫɜɨɢ ɩɪɢɜɢɥɟɝɢɢ; ɜɧɲ 

S – ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɤɢɛɟɪɭɝɪɨɡɵ; 1-k
lS – ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ 

ɤɢɛɟɪɭɝɪɨɡɵ; Ⱥ – ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɤɚɧɚɥɟ ɫɜɹɡɢ; ɯɫ Ɂ Ɂ ,  - ɫɟɪɜɢɫɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɢɛɟɪɚɬɚɤɢ, ɫɟɬɟɜɵɟ ɢ ɯɨɫɬɨɜɵɟ; ɉ – ɩɪɨɬɨɤɨɥɵ, ɩɚɤɟɬɵ; О 

– ɨɛɴɟɤɬ ɞɨɫɬɭɩɚ; k
mС   – ɫɟɝɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɚɢɜɵɫɲɢɣ ɭɪɨɜɟɧɶ 

ɤɪɢɬɢɱɧɨɫɬɢ ɤɨɬɨɪɨɣ ɪɚɜɟɧ k;   l, m– ɧɨɦɟɪɚ ɫɟɝɦɟɧɬɨɜ. 
 

ɉɪɢɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɱɢɫɥɚ ɩɭɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɢɛɟɪɚɬɚɤ, ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɢɛɟɪɚɬɚɤɢ ɩɨ ɢɧɞɢɤɚɬɨɪɚɦ ɚɧɨɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ  ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɋ 
ɩɨɦɨɳɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɩɪɟɞɢɤɚɬɚ ɜɜɨɞɢɬɫɹ ɦɧɨɠɟɫɬɜɨ ɢɧɞɢɤɚɬɨɪɨɜ 

 .ɵɣɩɟɪɢɦɟɬɪɨɜ ɢɥɢ ɯɨɫɬɨɜɵɣɫɟɬɟɜɨɣ, ɢɧɞɢɤɚɬɨɪ jj и:иИ                         (2) 

ɉɨɫɤɨɥɶɤɭ ɟɞɢɧɫɬɜɟɧɧɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɤɢɛɟɪɚɬɚɤɭ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɤɨɦɛɢɧɚɰɢɣ ɚɧɨɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɨɩɨɫɬɚɜɥɹɬɶ ɦɧɨɠɟɫɬɜɭ ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ Р 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɢɛɟɪɚɬɚɤ ɦɧɨɠɟɫɬɜɨ ɢɧɞɢɤɚɬɨɪɨɜ  
       (3)                             

 

ɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɩɨɞɨɡɪɢɬɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɤɢɛɟɪɚɬɚɤɨɣ, ɨɰɟɧɢɜɚɬɶ ɱɢɫɥɨɦ 
ɢɧɞɢɤɚɬɨɪɨɜ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɋɟɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨ )(pτ iа ɨɩɪɟɞɟɥɹɟɬ ɧɚɛɨɪ 
ɢɧɞɢɤɚɬɨɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɚɥɢɡɚɰɢɢ ɤɢɛɟɪɚɬɚɤɢ ɧɚ ɞɚɧɧɨɦ ɩɭɬɢ.  

 ,PppPτ jijia ɂɢ    :)ɢ,(ɂ 
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Ɍɚɤ ɤɚɤ ɜ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɪɟɦɟɧɢ ɜɵɱɢɫɥɟɧɢɣ 
ɤɨɦɚɧɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɨ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɩɨɥɧɨɬɵ, 
ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɤɢɛɟɪɩɪɨɫɬɪɚɧɫɬɜɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɯɚɧɢɡɦ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ. ɂɧɮɨɪɦɚɰɢɟɣ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ 
ɫɢɫɬɟɦɵ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ – ɱɢɫɥɨ ɩɪɢɡɧɚɤɨɜ 
ɚɧɨɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ. ɗɬɢ ɩɟɪɟɦɟɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɚɥɶɧɵɦ ɩɪɨɰɟɫɫɚɦ ɜ ɫɟɬɢ. ɂɧɮɨɪɦɚɰɢɹ, 
ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɜɵɯɨɞɟ ɫɢɫɬɟɦɵ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɯɨɞɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɬɨɝɨ, ɱɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɚɧɨɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ ɜ ɫɟɬɢ 
ɹɜɥɹɟɬɫɹ ɤɢɛɟɪɚɬɚɤɨɣ (ɜɟɪɨɹɬɧɨɫɬɶ ɤɢɛɟɪɚɬɚɤɢ). 
 

Ʉɪɨɦɟ ɬɚɤɨɝɨ ɩɨɯɨɞɚ ɜɵɹɜɥɟɧɢɹ ɤɢɛɟɪɭɝɪɨɡ, ɟɫɬɶ ɢ ɞɪɭɝɢɟ, ɤɨɬɨɪɵɟ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɦɟɬɨɞɨɜ 
ɫɟɬɟɜɵɯ ɨɬɤɚɡɨɜ (ɋɈ) (ɫɢɝɧɚɬɭɪɧɵɣ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 
ɫɢɫɬɟɦ, ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, ɧɟɣɪɨɫɟɬɟɣ), ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞɟɥɟɣ 
ɋɈ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ 

ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɤɢɛɟɪɭɝɪɨɡɚɦ ɢ ɤɢɛɟɪɚɬɚɤɚɦ, ɜɤɥɸɱɚɸɳɟɣ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ, ɜ ɞɨɩɨɥɧɟɧɢɢ ɤ ɫɢɝɧɚɬɭɪɧɵɯ ɫɢɫɬɟɦ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ, ɚ ɤɚɤ ɫɢɫɬɟɦɚ, ɞɚɸɳɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɹɬɶ ɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭɸ ɫɢɫɬɟɦɭ. ɉɪɚɤɬɢɤɚ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɢ ɧɚɞɟɠɧɨɫɬɶ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɪɚɣɧɟ ɦɚɥɨ ɜɪɟɦɟɧɢ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ. Ʌɭɱɲɢɦ ɜɚɪɢɚɧɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɞɞɟɪɠɤɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɢɰ, ɩɪɢɧɢɦɚɸɳɢɯ ɪɟɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɜɨɤɪɭɝ ɧɢɯ ɫɪɟɞɵ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɨɣ ɩɨɞɞɟɪɠɤɢ, ɜ ɤɨɬɨɪɨɣ ɝɥɚɜɧɚɹ ɪɨɥɶ ɨɬɜɨɞɢɥɚɫɶ ɛɵ ɋɉɉɊ [7-9]. 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɵɛɪɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɄɛȺ ɩɪɟɞɥɚɝɚɸɬɫɹ ɦɨɞɟɥɢ 
ɫɢɝɧɚɬɭɪɧɨɝɨ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ, ɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ 
ɤɢɛɟɪɜɬɨɪɠɟɧɢɣ ɢ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɨɜ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ - ɧɟɱɟɬɤɚɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ.  
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɧɟɱɟɬɤɚɹ ɦɨɞɟɥɶ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɢɱɢɧɚɯ ɢ ɢɫɬɨɱɧɢɤɢ ɄɛȺ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɬɨɥɶɤɨ 
ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɢɥɢ ɜ ɜɢɞɟ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɨɩɢɫɚɧɢɣ ɩɪɨɰɟɫɫɨɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ 
ɄɛȺ ɫɢɫɬɟɦɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶɸ ɬɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɟɬɢ ɧɚ 
ɤɨɬɨɪɭɸ ɨɧɚ ɨɪɢɟɧɬɢɪɭɟɬɫɹ.  
ɉɪɟɞɫɬɚɜɢɦ ɨɬɞɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɜɢɞɟ ɧɟɥɢɧɟɣɧɨɝɨ ɨɛɴɟɤɬɚ ɫ ɦɧɨɠɟɫɬɜɨɦ 
ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɨɞɧɨɣ ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜ

 
  nixi ,1,  : 

                     ɭ = fy (x1, x2, …, xn )                                                                 (4) 

Ʉɨɦɩɥɟɤɫɧɚɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (ɂɋɉɉɊ) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɬɨɪɠɟɧɢɣ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ, ɩɨɡɜɨɥɹɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɨ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɭɫɤɨɪɢɬɶ ɜɵɪɚɛɨɬɤɭ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɢɬɭɚɰɢɢ ɜ 
ɫɢɫɬɟɦɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɋɬɪɭɤɬɭɪa ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɢɛɟɪɜɬɨɪɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2. 

ɋɨɜɪɟɦɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɫɢɫɬɟɦ 
ɨɛɧɚɪɭɠɟɧɢɹ ɤɢɛɟɪɚɬɚɤ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 
ɩɨɥɨɧ ɧɟɞɨɫɬɚɬɤɨɜ ɢ ɭɹɡɜɢɦɨɫɬɟɣ, ɩɨɡɜɨɥɹɸɳɢɯ, ɤ 
ɫɨɠɚɥɟɧɢɸ, ɜɪɟɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɭɫɩɟɲɧɨ 
ɩɪɟɨɞɨɥɟɜɚɬɶ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ. ɉɟɪɟɯɨɞ 
ɨɬ ɩɨɢɫɤɚ ɫɢɝɧɚɬɭɪ ɤɢɛɟɪɚɬɚɤ ɤ ɜɵɹɜɥɟɧɢɸ 
ɩɪɟɞɩɨɫɵɥɨɤ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɭɝɪɨɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
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ɩɪɢɧяɬɢя ɪɟɲɟɧя ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɢɛɟɪɜɬɨɪɠɟɧɢɣ 
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ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɬɨɦɭ, ɱɬɨɛɵ ɜ ɤɨɪɧɟ ɢɡɦɟɧɢɬɶ ɞɚɧɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɨɤɪɚɬɢɜ 
ɞɢɫɬɚɧɰɢɸ ɨɬɫɬɚɜɚɧɢɟ ɜ ɪɚɡɜɢɬɢɢ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɨɬ ɫɢɫɬɟɦ ɢɯ ɩɪɟɨɞɨɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤɨɣ 
ɩɟɪɟɯɨɞ ɞɨɥɠɟɧ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɢ, ɧɚɤɨɧɟɰ, ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɨɜ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɭɤɨɜɨɞɹɳɢɯ 
ɞɨɤɭɦɟɧɬɨɜ. 

ȼ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɭɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɧɟ ɨɛɥɚɞɚɟɬ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɫɬɨɹɧɢɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ, ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ 
ɤɢɛɟɪɭɝɪɨɡɚɦ, ɜ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɬɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɤɨɬɨɪɨɟ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɫɬɨɹɧɢɸ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. Ɏɨɪɦɭɥɢɪɭɸɬɫɹ 
ɩɪɢɧɰɢɩɵ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɤɢɛɟɪɭɝɪɨɡɚɦ, ɩɪɢɜɨɞɢɬɫɹ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ 
ɨɩɢɫɚɧɢɟ ɦɟɬɨɞɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɫɨɛɵɬɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɨɰɟɫɫ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɫɨɛɵɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɢɫɵɜɚɟɬɫɹ 
ɤɨɪɬɟɠɟɦ 

  ,P*U J,),P(z,P),C(V,V,U ljji  aa                                                    (5) 

ɝɞɟ  Ui – ɜɚɪɢɚɧɬ ɪɟɚɝɢɪɨɜɚɧɢɹ; Vj – ɢɫɯɨɞ; Cj – ɨɰɟɧɤɚ ɭɳɟɪɛɚ; z – ɩɚɪɚɦɟɬɪ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
ɫɨɫɬɨɹɧɢɹ ɫɪɟɞɵ; )P(zl  – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɫɬɨɹɧɢɹ ɫɪɟɞɵ; J – ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɜɵɛɨɪɚ;  a

*
PU  

– 

ɪɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɪɟɚɝɢɪɨɜɚɧɢɹ; aP – ɜɟɪɨɹɬɧɨɫɬɶ ɤɢɛɟɪɚɬɚɤɢ.  
Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɪɟɚɝɢɪɨɜɚɧɢɹ { iU } ɧɚ ɫɨɛɵɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɱɢɫɥɨ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ ɤɚɠɞɨɣ ɫɢɬɭɚɰɢɢ ɨɝɪɚɧɢɱɟɧɨ,  31,i . ɉɨɫɤɨɥɶɤɭ ɜɵɛɨɪ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɦɨɠɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɢɛɟɪɚɬɚɤɢ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɜɹɡɵɜɚɬɶ 
ɫɢɫɬɟɦɭ ɩɪɟɞɩɨɱɬɟɧɢɣ ɚɥɶɬɟɪɧɚɬɢɜ ɫ ɨɰɟɧɤɨɣ ɭɳɟɪɛɚ: ɨɬɫɭɬɫɬɜɢɟ ɭɳɟɪɛɚ, ɭɳɟɪɛ ɨɞɧɨɦɭ 
ɩɨɥɶɡɨɜɚɬɟɥɸ, ɭɳɟɪɛ ɝɪɭɩɩɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɭɳɟɪɛ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɤɢɛɟɪɚɬɚɤɢ (   41,j,V j  ). 

Ɂɚɞɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ: 

      



s

l
llijji zpz,UVCz,UJ

1

,                                                    (6)      

ɝɞɟ       



I

i
ijijl P,UVpzp

1
a , ɜɟɪɨɹɬɧɨɫɬɢ  ijp  ɧɚɫɬɭɩɥɟɧɢɹ ɤɚɠɞɨɝɨ j-ɝɨ ɢɫɯɨɞɚ ɩɪɢ 

ɜɵɛɨɪɟ i-ɝɨ ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ  ɪɚɫɫɱɢɬɵɜɚɬɶ ɤɚɤ ɮɭɧɤɰɢɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɤɢɛɟɪɚɬɚɤ      

  aP,UVpp ijijij  ,        1
j

ijр:i .                                              (7) 

Ɋɚɰɢɨɧɚɥɶɧɨɟ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ  aPU
*

 ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

     z,UJUPU i
i

min arga
*  .                                                    (8) 
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ɇɚ ɨɫɧɨɜɟ ɚɞɚɩɬɢɪɨɜɚɧɧɨɝɨ ɞɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɦɟɬɨɞɚ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɨɞɟɥɢ 
ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɤɢɛɟɪɭɝɪɨɡɚɦ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ: 
ɥɨɤɚɥɶɧɨɟ ɫɟɬɟɜɨɟ ɜɬɨɪɠɟɧɢɟ, ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ 
ɱɟɪɟɡ ɛɟɫɩɪɨɜɨɞɧɭɸ ɬɨɱɤɭ ɞɨɫɬɭɩɚ, ɭɞɚɥɟɧɧɨɟ 
ɜɬɨɪɠɟɧɢɟ ɱɟɪɟɡ ɫɟɬɢ ɨɬɤɪɵɬɨɝɨ ɞɨɫɬɭɩɚ.  
Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɬɪɭɞɧɨɫɬɟɣ ɜ 
ɫɥɚɛɨɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɫɢɬɭɚɰɢɹɯ ɛɨɥɟɟ 
ɜɵɫɨɤɢɣ ɤɚɱɟɫɬɜɟɧɧɵɣ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɭɫɥɨɜɢɹɯ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɢ ɞɨɫɬɚɬɨɱɧɨɣ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɜ 
ɪɚɛɨɬɟ ɫɬɪɭɤɬɭɪɚ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.  

ȼ ɫɢɫɬɟɦɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ 
ɭɩɪɚɜɥɟɧɢɹ ɋȻ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ: ɦɟɯɚɧɢɡɦ 
ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɞɥɹ ɱɢɫɥɟɧɧɨɣ 
ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɤɢɛɟɪɚɬɚɤɢ; ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ 
ɭɩɨɪɹɞɨɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɛɵɬɢɹɯ ɜ ɛɚɡɟ 
ɡɧɚɧɢɣ; ɦɨɞɟɥɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɭɝɪɨɡɚɦ; 
ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɜɚɪɢɚɧɬɚ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɫɨɛɵɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɨɛɥɟɦɚ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɱɚɫɬɨ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɂɋ ɩɪɢɯɨɞɢɬɫɹ «ɪɚɛɨɬɚɬɶ» ɫ 
ɢɧɮɨɪɦɚɰɢɟɣ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɡɚɳɢɬɟ, ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɍɚɤ 
ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɢ ɯɪɚɧɢɦɵɟ ɜ ɪɚɦɤɚɯ ɬɢɩɨɜɨɣ ɂɋ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɨɬɤɪɵɬɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɪɟɫɭɪɫɵ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɞɨɫɬɭɩɚ, 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɡɚɳɢɬɚ ɜɫɟɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɋȻ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ ɞɚɠɟ ɨɬɤɪɵɬɵɟ ɪɟɫɭɪɫɵ ɛɭɞɭɬ ɡɚɳɢɳɚɬɶɫɹ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɡɚɳɢɬɟ ɫɟɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɧɟɨɛɨɫɧɨɜɚɧɧɨ 
ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɋȻ ɢ ɛɨɥɶɲɢɦ ɧɟɭɞɨɛɫɬɜɚɦ ɪɚɛɨɬɵ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɤɨɦɩɚɧɢɢ. Ɍɚɤ ɠɟ 
ɧɟɷɮɮɟɤɬɢɜɧɨ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɢɟ ɬɪɟɯ ɪɚɡɥɢɱɧɵɯ ɋȻ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɪɟɫɭɪɫɨɜ, ɩɨɫɤɨɥɶɤɭ, ɜɨ-

ɩɟɪɜɵɯ, ɱɟɬɤɨ ɪɚɡɞɟɥɢɬɶ ɷɬɢ ɪɟɫɭɪɫɵ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɂɋ ɩɪɚɤɬɢɱɟɫɤɢ ɧɢɤɨɝɞɚ ɧɟ ɭɞɚɟɬɫɹ, ɚ ɜɨ-

ɜɬɨɪɵɯ, ɷɬɨ ɨɩɹɬɶ ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɫɚɦɨɣ ɫɢɫɬɟɦɵ. 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɷɮɮɟɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɧɟ ɬɨɥɶɤɨ ɫɟɬɶɸ, ɧɨ ɢ ɫɢɫɬɟɦɨɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɷɬɨɣ ɫɟɬɢ. ɋɢɫɬɟɦɚ, 
ɪɟɚɥɢɡɭɸɳɚɹ ɭɩɪɚɜɥɟɧɢɟ ɫɨɫɬɚɜɨɦ ɫɨɛɵɬɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ 
ɚɜɬɨɧɨɦɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɦɨɞɭɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɋȻ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ, ɚ ɬɚɤɠɟ ɦɟɬɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɧɚ ɨɫɧɨɜɟ ɨɛɳɢɯ ɤɪɢɬɟɪɢɟɜ [10].  

ȼ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɥаɧиɪɨваɧиɟ ɋȻ ɤɚɤ ɮɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɫɧяɬия ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬи ɨɬɧɨɫɢɬɟɥɶɧɨ 

 Ɋɢɫ. 3 - ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 
ɩɨɞɞɟɪɠɤɢ ɭɩɪɚɜɥɟɧɢя ɫɢɫɬɟɦɨɣ 

ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɫɬɪɭɤɬɭɪɵ ɢ ɫɨɫɬава ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɜ ɋȻ. ɉɪɨɰɟɫɫ ɩɥɚɧɢɪɨɜɚɧɢɹ Pɩɥ ɪɚɰɢɨɧɚɥɶɧɵɯ ɧɚɛɨɪɨɜ ɋɪɁ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɵɪɚɠɟɧɢɹ 

rSP Фɩɥ ,                                                                        (9) 

ɝɞɟ Ɏ  ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɞɥɹ ɤɨɧɬɭɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
Sr ɜɵɛɪɚɧɧɵɣ ɧɚɛɨɪ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɡɚɞɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɞɥɹ ɤɨɧɬɭɪɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɪɟɡɭɥɶɬɚɬɨɦ ɩɥɚɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɤɨɧɤɪɟɬɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɪɚɫɩɪɟɞɟɥɹɟɦɵɦ ɪɟɫɭɪɫɚɦ, ɧɚɩɪɚɜɥɹɟɦɵɦ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɟɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɋȻ. 
ɉɪɨɰɟɫɫ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɜɵɛɨɪɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɧɚɛɨɪɚ ɋɪɁ ɞɥɹ ɤɨɧɬɭɪɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ – ɷɬɨ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɪɟɛɨɜɚɧɢɹɯ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɫɪɟɞɫɬɜɚɦ ɡɚɳɢɬɵ, ɜɯɨɞɹɳɢɦ ɜ ɧɚɛɨɪ, ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɜ 
ɩɨɞɦɧɨɠɟɫɬɜɨ ɧɚɢɥɭɱɲɢɯ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɚ SS  . Ɇɧɨɠɟɫɬɜɨ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɚ 

 Rr1 S,,S,,SS  ,                                                     (10) 

ɝɞɟ R – ɱɢɫɥɨ ɜɚɪɢɚɧɬɨɜ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɧɚɛɨɪɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɧɚɛɨɪɚ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ 

J: 

J(S)Sr  .                                                                       (11) 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɫɜɟɞɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɩɨɫɬɚɜɥɹɬɶ ɜɚɪɢɚɧɬɵ ɧɚɛɨɪɨɜ, ɷɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɞɥɹ ɪɭɛɟɠɚ  ɦɧɨɠɟɫɬɜɨ W, ɜɤɥɸɱɚɸɳɟɟ ɜ ɫɟɛɹ ɞɜɚ 
ɩɨɞɦɧɨɠɟɫɬɜɚ: 

ll
WW ɡɳ  ɢ lWW

l
ɢ ,                                                      (12) 

ɝɞɟ 
l

Wɡɳ  – ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ «ɡɚɳɢɳɟɧɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ»; 

l
Wɢ – ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ «ɢɡɞɟɪɠɤɢ» ɞɥɹ l-ɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ. 

ɇɚ ɨɫɧɨɜɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɦɨɞɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɧɚɛɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɤɨɪɬɟɠɚ: 

ɉɊ:  )S(SJ,,WS,,, rls  ,ɉФЦ ,                                               (13) 

ɝɞɟ ɐ – ɰɟɥɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ;  
Ф  – ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɪɨɠɞɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɚ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ: 

 Ll ,,,,, ФФФФФ 21  ; 

sɉ  – ɩɪɚɜɢɥɨ ɩɨɪɨɠɞɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 
ɚɧɚɥɢɬɢɱɟɫɤɨɦ ɜɢɞɟ ɤɚɤ ɜɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜ 

LlS ФФФФ 21   ,                                         (14) 

ɝɞɟ Ɏl – ɦɧɨɠɟɫɬɜɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ l-ɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ  
 

llKmllll A,A,A,A 21Ф  ;                                       (15) 

S– ɦɧɨɠɟɫɬɜɨ ɩɨɪɨɠɞɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɚ; 
lW  – ɞɚɧɧɵɟ ɞɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ; 

J – ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ(ɩɪɚɜɢɥɨ ɜɵɛɨɪɚ); 
Sr – ɪɚɰɢɨɧɚɥɶɧɵɣ ɧɚɛɨɪ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 
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Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɷɤɫɩɟɪɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ (ɞɚɠɟ ɜ ɫɥɭɱɚɟ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɚɜɢɥɚ ɜɵɛɨɪɚ) ɨ ɪациɨɧаɥьɧɨɦ, ɚ ɧɟ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɲɟɧɢɢ. 
 

ȼɵɜɨɞɵ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɨɞɟɥɶɸ ɡɚɳɢɬɵ, ɨɫɧɨɜɨɣ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɦɨɞɭɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɋȻ ɹɜɥɹɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɛɨɪɚɦ ɋɪɁ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɬɭɪɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɪɨɜɧɟɦ ɤɪɢɬɢɱɧɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɥɹ ɤɚɠɞɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɧɚɛɨɪɚ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɜɵɛɢɪɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ. 
ȼɚɪɢɚɧɬɨɜ ɧɚɛɨɪɨɜ, ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɨ ɬɪɟɛɭɟɦɨɦɭ ɤɥɚɫɫɭ ɡɚɳɢɳɟɧɧɨɫɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɝɨ. 
ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɨɜ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɦɟɪɟ. 
ȼ ɫɢɫɬɟɦɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɢɪɚɬɶ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɡɧɚɧɢɣ; ɜ ɧɟɣ ɪɟɚɥɢɡɭɟɬɫɹ ɦɟɯɚɧɢɡɦ ɩɪɢɨɛɪɟɬɟɧɢɹ ɡɧɚɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɟɣ ɡɧɚɧɢɣ ɷɤɫɩɟɪɬɨɦ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɟɝɨ ɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɰɟɞɭɪ ɧɚɞ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɶɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɜ ɡɚɞɚɧɧɨɦ ɷɤɫɩɟɪɬɨɦ ɦɧɨɠɟɫɬɜɟ 
ɩɨɞɦɧɨɠɟɫɬɜɚ ɧɚɢɥɭɱɲɢɯ ɩɨ ɤɪɢɬɟɪɢɹɦ ɩɪɟɞɩɨɱɬɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɨɜ, ɢɡ ɤɨɬɨɪɵɯ 
ɮɨɪɦɢɪɭɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ. 
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