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SUPPORT IN TELECOM ORGANIZATIONS 

 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɦɨɞɟɥɢ, ɦɟɬɨɞɵ ɢ ɚɥɝɨɪɢɬɦ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɧɚ ɪɚɡɥɢɱ-
ɧɵɯ ɷɬɚɩɚɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɨɬɪɚɫɥɢ 
(ɈɌɈ), ɭɱɢɬɵɜɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧɚ ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨ-
ɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ ɩɪɨɰɟɫɫɨɜ ɈɌɈ ɢ ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɟɟ ɨɫɧɨɜɟ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ 
ɜɤɥɸɱɚɟɬ: ɷɬɚɩ ɜɵɛɨɪɚ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɧɨɝɨ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ; ɷɬɚɩ ɰɟɥɟɩɨɥɚɝɚɧɢɹ (ɭɫɬɚɧɨɜɥɟɧɢɟ ɰɟɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɢ ɩɨɢɫɤ 
ɨɛɥɚɫɬɢ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɫɬɟɦɵ); ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɭɸ ɨɰɟɧɤɭ ɬɟɤɭ-
ɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɥɭɱɲɟɧɢɣ ɩɨ «ɥɭɱɲɟɣ» ɚɥɶɬɟɪɧɚɬɢɜɟ. 
ɋɈɐɂȺɅɖɇɈ-ɗɄɈɇɈɆɂɑȿɋɄȺə ɋɂɋɌȿɆȺ, ɉɊɂɇəɌɂȿ ɊȿɒȿɇɂɃ ȼ ɍɋɅɈȼɂəɏ ɇȿɈɉɊȿȾȿɅȿɇɇɈɋɌɂ, 
ɍɋɌɈɃɑɂȼɈɋɌɖ ɉɈɄȺɁȺɌȿɅȿɃ ɋɂɋɌȿɆɕ, ɐȿɅȿɉɈɅȺȽȺɇɂȿ, ɍɋɌɈɃɑɂȼɈȿ ɊȺɁȼɂɌɂȿ. 

 

The article presents models, methods and algorithms which support decision-making process at 

various stages of the functional management in the telecommunications industry organizations 

(TIO), taking into account the different types of uncertainty. There is a conceptual model of quality 

management TIO processes and the method built on its basis, which includes the step of selecting 

indicators of different hierarchical levels with the stakeholders requirements; a step of goal-setting 

process: setting the target values and the search for sustainable balance of system indicators; multi-

criteria evaluation of the current system state and the design of improvements for the «best» alter-

native.  

A SOCIAL-SYSTEM, THE DECISION-MAKING IN THE CONDITIONS OF UNCERTAINTY, SUSTAINABLE BAL-

ANCE OF SYSTEM’S PARAMETERS, GOAL-SETTING, SUSTAINABLE DEVELOPMENT. 

 

Ɍɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɨɬɪɚɫɥɶ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɡ ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ 
ɨɬɪɚɫɥɟɣ ɦɢɪɨɜɨɣ ɢ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜ Ɋɨɫɫɢɢ ɪɵɧɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ 
ɫɬɚɜɢɬ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɟɪɟɞ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɢ 
ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɣ ɫɨɜɪɟɦɟɧ-
ɧɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ, ɨɫɧɨɜɚɧɧɵɯ ɧɟ ɬɨɥɶɤɨ ɧɚ 
ɫɨɛɥɸɞɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɬɟɪɟɫɨɜ ɤɨɦɩɚ-
ɧɢɢ, ɧɨ ɢ ɫ ɭɱɟɬɨɦ ɩɨɠɟɥɚɧɢɣ ɨɛɳɟɫɬɜɚ ɜ ɰɟɥɨɦ. 
ɋɟɝɨɞɧɹ ɧɚ ɪɵɧɤɟ ɤɨɧɤɭɪɢɪɭɸɬ ɧɟ ɩɪɨɞɭɤɰɢɹ ɢ 
ɭɫɥɭɝɚ, ɚ ɫɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ, ɤɨɬɨ-
ɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɝɚɪɚɧɬɢɸ ɬɨɝɨ, ɱɬɨ ɬɪɟɛɨɜɚ-
ɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹ ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ.  

Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɟɟ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɩɨɥɧɹɬɶ ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ, 
ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɦɟɧɟɞɠɦɟɧɬɚ, ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫ-
ɫɨɜ ɢ ɞɪɭɝɢɯ ɟɝɨ ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɬɧɨɫɹɬɫɹ ɤ 
ɤɥɚɫɫɭ ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ ɢ ɬɪɭɞɧɨɮɨɪɦɚɥɢɡɭɟ-
ɦɵɯ ɡɚɞɚɱ, ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ 
ɨɩɟɪɢɪɨɜɚɬɶ ɤɪɢɬɟɪɢɹɦɢ, ɨɩɢɫɵɜɚɟɦɵɦɢ ɟɫɬɟ-
ɫɬɜɟɧɧɵɦ ɹɡɵɤɨɦ ДβЖ. ɉɨɷɬɨɦɭ ɜɟɫɶɦɚ ɜɚɠɧɵ 
ɜɵɛɨɪ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ, ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ 
ɞɥɹ ɚɞɟɤɜɚɬɧɨɣ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ, ɚ 
ɬɚɤɠɟ ɭɱɟɬ ɢ ɜɵɛɨɪ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ 
(ɜɤɥɸɱɚɹ ɤɚɱɟɫɬɜɟɧɧɵɟ) ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɟɟ ɤɚɱɟ-
ɫɬɜɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɥɭɱɲɟɧɢɹ.  

Ɏɢɥɨɫɨɮɢɹ ɜɫɟɨɛɳɟɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬ-
ɜɨɦ (TQM), ɫɬɚɧɞɚɪɬɵ ɂɋɈ ɫɟɪɢɢ 9000, ɩɪɢɧ-
ɰɢɩɵ «ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ» ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ 

152 

 



 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɂɧɧɨɜɚɬɢɤɢ 

ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɢ ɨɛɳɟɩɪɢɡɧɚɧɧɵɦɢ. 
Ɉɱɟɜɢɞɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɢ 
ɫɩɨɫɨɛɨɜ ɨɰɟɧɤɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɟɟ 
ɫɨɫɬɚɜɥɹɸɳɢɯ, ɩɨɫɬɪɨɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɦɟɬɨɞɨɜ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɢɧɟɪɝɟɬɢɤɢ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ɉɪɝɚɧɢɡɚɰɢɢ ɬɟɥɟ-
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɨɬɪɚɫɥɢ (ɈɌɈ) ɧɟ ɹɜɥɹɸɬɫɹ 
ɢɫɤɥɸɱɟɧɢɟɦ, ɩɨɷɬɨɦɭ ɜ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧ ɧɨ-
ɜɵɣ ɦɟɬɨɞ ɭɩɪɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɥɹ ɩɨɞ-
ɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɈɌɈ, ɩɨɫɬɪɨɟɧɧɵɣ 
ɫ ɭɱɟɬɨɦ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɧɨɜɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɦɟ-
ɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ ɩɪɟɞɥɨɠɟɧɚ ɤɨɧɰɟɩɬɭ-
ɚɥɶɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɨɫɧɨɜɟ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɰɢɤɥɚ Ⱦɟɦɢɧɝɚ (PDCA) 
(ɫɦ. ɪɢɫɭɧɨɤ).  

Ʉɚɠɞɵɣ ɷɬɚɩ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɪɟɲɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɪɟɚɥɢɡɨ-
ɜɚɧ ɨɬɞɟɥɶɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ ɢ ɦɟɬɨɞɢɤɚɦɢ, 
ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɦɟ-
ɧɟɞɠɦɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: «ɉɥɚɧɢɪɨɜɚɧɢɟ», 
«Ɉɪɝɚɧɢɡɚɰɢɹ», «Ʉɨɧɬɪɨɥɶ», «ɍɥɭɱɲɟɧɢɟ». 
Ɏɭɧɤɰɢɹ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ» ɹɜɥɹɟɬɫɹ ɫɨɝɥɚ-
ɫɭɸɳɟɣ ɦɟɠɞɭ ɷɬɚɩɚɦɢ ɢ ɧɨɫɢɬ ɥɢɱɧɨɫɬɧɨ- 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɬ. ɟ. ɡɚɜɢɫɢɬ ɨɬ ɥɢɰɚ, 

ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɹ (ɅɉɊ). ȼɫɟ ɷɬɚɩɵ ɭɜɹ-
ɡɚɧɵ ɜ ɟɞɢɧɵɣ ɰɢɤɥ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɡɭɥɶɬɚɬɨɦ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜ-
ɥɟɧɢɹ ɢ ɩɟɪɟɯɨɞ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɬɚɞɢɸ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɟɪɜɵɣ ɷɬɚɩ («ɉɥɚɧɢɪɨɜɚɧɢɟ»). ɂɫɯɨɞɹ ɢɡ 
ɤɨɧɰɟɩɰɢɢ «ɍɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ», ɪɟɤɨɦɟɧɞɚ-
ɰɢɣ ɩɨ ɨɬɱёɬɧɨɫɬɢ GRI ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɬɚɤɠɟ 
ɫɬɚɧɞɚɪɬɨɜ ɂɋɈ ɜ ɨɛɥɚɫɬɢ ɷɤɨɥɨɝɢɢ ɢ ɦɟɧɟɞɠ-
ɦɟɧɬɚ ɤɚɱɟɫɬɜɚ, ɞɥɹ ɈɌɈ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɧɚɛɨɪ 
ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɚɠɧɟɣɲɢɟ ɚɫ-
ɩɟɤɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ (Ɍɋ) ɢ ɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɜɧɟɲɧɟɣ 
ɫɪɟɞɨɣ. ȼ ɨɛɳɟɦ ɜɢɞɟ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚ-
ɧɢɟ ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭɚɰɢɢ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɫɬɪɭɤ-
ɬɭɪɭ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ «ɤɨɪɬɟɠɧɨɣ» ɡɚɩɢɫɶɸ: 

 

< O, Ɍ, ɋ / ɊɌɁ, P, HP, Ⱥ, Q, ЭɍɉɊ, Θ , ɇ >, 
 

ɝɞɟ Ɉ = дɈТж, Т ∈  I = {1,2,…,n} – ɦɧɨɠɟɫɬɜɨ ɨɛɴ-
ɟɤɬɨɜ ɫɢɫɬɟɦɵ; Ɍ – ɜɪɟɦɹ, ɨɬɜɨɞɢɦɨɟ ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɫɢɫɬɟɦɵ; ɋ = дɋУж, У ∈  J = {1,2,… ,k} – ɫɪɟɞɫɬ-

ɜɚ/ɪɚɫɱɟɬɧɵɟ ɩɪɨɰɟɞɭɪɵ ɢ ɦɟɬɨɞɵ; ɊɌɁ – 

ɰɟɥɶ/ɫɨɜɨɤɭɩɧɨɫɬɶ ɰɟɥɟɣ; Ɋ= (Ɋ1,…, Ɋr) – ɜɟɤɬɨɪ 
ɛɚɡɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ; HP = { HP 1,…., HP r} – 

ɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɛɚɡɨɜɵɟ 
ɩɨɤɚɡɚɬɟɥɢ; Ⱥ = дȺ1,…, ȺЦж – ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪ-
ɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ; Q – ɢɧɬɟɝɪɚɥɶ-
ɧɵɣ/ɨɛɨɛɳɟɧɧɵɣ ɤɪɢɬɟɪɢɣ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɵ; 
ЭɍɉɊ = F(Θ , Ⱥ) – ɨɛɨɛɳɟɧɧɵɣ ɤɪɢɬɟɪɢɣ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ; Θ  = П(Ɋ, HP) – ɮɭɧɤɰɢɹ 
ɫɜɹɡɢ; B = {B1,…, Bm} – ɦɧɨɠɟɫɬɜɨ ɨɝɪɚɧɢɱɟɧɢɣ; 
ɇ – ɪɟɲɟɧɢɟ ɅɉɊ (ɥɢɰɨ, ɩɪɢɧɢɦɚɸɳɟɟ ɪɟɲɟɧɢɟ). 

ɏɨɬɹ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɢɡɭɱɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɨɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɬɟɨɪɢɢ ɢɝɪ, 
ɨɞɧɚɤɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɫɟ ɱɚɳɟ ɫɬɚɧɨɜɢɬɫɹ 
ɡɚɦɟɬɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɞɥɹ ɢɯ ɚɧɚɥɢɡɚ ɢ ɨɰɟɧɤɢ. Ɍɚɤɢɟ ɦɟɬɨɞɵ, ɤɚɤ ɩɨɤɚ-
ɡɚɥɢ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɢ ɫɢɧɟɪɝɟɬɢ-
ɤɢ ɏɚɤɟɧ, ɂ.Ɋ. ɉɪɢɝɨɠɢɧ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɢ-
ɬɟɥɶɧɨ ɤ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ (ȼ. 
Ɂɚɧɝ, ȼ.ɉ. Ɇɢɥɨɜɚɧɨɜ) ɢ ɞɪ., ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨ-
ɜɚɥɢ ɫɟɛɹ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɨɬɤɪɵɬɵɯ ɢ ɧɟɪɚɜɧɨɜɟɫɧɵɯ ɫɢɫɬɟɦɚɯ ɩɪɨɢɡɜɨɥɶ-
ɧɨɣ ɩɪɢɪɨɞɵ.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɪɚɫɫɦɨɬɪɟɧɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ 
ɦɨɞɟɥɶ ɰɟɥɟɩɨɥɚɝɚɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɥɸɛɨɦɭ 
ɜɵɛɪɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɫɢɫɬɟɦɵ ɯ, ɡɚɜɢɫɹɳɟɦɭ 
ɤɚɤ ɨɬ ɜɪɟɦɟɧɢ t, ɬɚɤ ɢ ɨɬ ɭ -ɬɪɟɛɨɜɚɧɢɣ ɡɚɢɧɬɟɪɟ-
ɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ (ɌɁɋ), ɢ ɢɦɟɟɬ ɜɢɞ x= x(y,t). ȼ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɮɭɧɤɰɢɹ в=в(ɯ,t) ɜɵɪɚɠɚɟɬ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɌɁɋ ɨɬ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ б ɢ ɜɪɟɦɟɧɢ. 
ɉɨɞ ɌɁɋ ɜ ɫɬɚɬɶɟ ɩɨɧɢɦɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɜɧɭɬ-
ɪɟɧɧɢɯ ɢ/ɢɥɢ ɜɧɟɲɧɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

Ɋɟɚɥɢɡɭɹ ɩɟɪɜɵɣ ɷɬɚɩ ɦɟɬɨɞɚ, ɬ.ɟ.ɩɪɨɰɟɫɫ ɰɟ-
ɥɟɩɨɥɚɝɚɧɢɹ ɩɨ ɩɪɨɢɡɜɨɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɫ ɭɱɟ-
ɬɨɦ ɌɁɋ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɨɠɧɨ ɫɜɟɫɬɢ ɤ ɫɢɫɬɟɦɟ 
ɚɜɬɨɧɨɦɧɵɯ ɨɛɵɤɧɨɜɟɧɧɵɯ ɧɟɥɢɧɟɣɧɵɯ ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɩɨɢɫɤɭ ɭɫɬɨɣɱɢɜɵɯ 
ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ (1),  
ɫɨɝɥɚɫɧɨ Д4, 6].  

 




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=

)y,x(f
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2

1

 .                           (1) 

 

Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟ-
ɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɞɭɪ: 
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ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɜɟɞɨɦɨɫɬɢ Cɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 4-2(183)’ 2013 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɣ ɫɢɫ-
ɬɟɦɵ yx ~;~ : ),(1 yxf =0 ɢ ),(2 yxf =0 

ɉɨɫɬɪɨɟɧɢɟ ɮɚɡɨɜɨɝɨ ɩɨɪɬɪɟɬɚ 

)y,x(f

)y,x(f

dy

dx

2

1=  

Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɣ ),(1 yxf  ɢ ),(2 yxf ɜ 
ɪɹɞ Ɍɟɣɥɨɪɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ( yx ~;~ )  

Ɋɟɲɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ 

0
2 =+− ∆σλλ  

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɨɱɟɤ ɪɚɜɧɨɜɟɫɢɹ ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ 1λ  

ɢ 2λ .  

ȼɵɛɨɪ ɬɨɱɤɢ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ (

ɭɫɬɭɫɬ ɭ~,x~ ) ɢ ɨɝɪɚɧɢɱɟɧɢɣ, ɧɚɥɚɝɚɟɦɵɯ ɧɚ x~

ɢ y~ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, 
ɜɯɨɞɹɳɢɯ ɜ (1). 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ (1) ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɪɹɞ ɦɨ-
ɞɟɥɟɣ. ɉɪɨɫɬɟɣɲɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, 
ɭɱɢɬɵɜɚɸɳɚɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ x ɢ y ɫ ɭɱɟɬɨɦ 
ɧɟɥɢɧɟɣɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɬɚɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɢɦɟɟɬ ɜɢɞ:  
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ɝɞɟ ɩɚɪɚɦɟɬɪɵ Л ɢ О ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɪɚɡɜɢɬɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɛɟɡ ɭɱɟɬɚ ɜɡɚɢɦɨɜɥɢɹɧɢɹ, ɚ, ɫ ɢ Н – 

ɨɬɪɚɠɚɸɬ ɜɡɚɢɦɨɜɥɢɹɧɢɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɤɚɡɚ-
ɬɟɥɹ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ Ɂɋ.  

ɋɥɟɞɭɹ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɥɨɠɟɧɧɨɦɭ ɜɵɲɟ, 
ɪɚɜɧɨɜɟɫɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɢɫɬɟɦɵ (β) ɛɭɞɭɬ 

 

a

b
y~

ad2

adbe4)bc(bc
x~

2

=

−±=
             (3) 

ɉɨɫɥɟ ɥɢɧɟɚɪɢɡɚɰɢɢ ɫɢɫɬɟɦɵ (β), ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɞɚɟɬ ɫɥɟɞɭɸɳɟɟ ɪɟɲɟ-
ɧɢɟ: 

2

4
2

2,1

∆σσλ −±= ,                      (4) 

ɝɞɟ              
).y~cx~d2(x~a

,ex~c

−=
−=

∆
σ

                     

(5) 

Ɂɧɚɱɟɧɢɹ 1λ ɢ 2λ  ɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɯɚ-
ɪɚɤɬɟɪɟ ɩɨɜɟɞɟɧɢɹ ɪɟɲɟɧɢɣ ɜɛɥɢɡɢ ɬɨɱɟɤ ɪɚɜ-
ɧɨɜɟɫɢɹ (ɭɫɬɨɣɱɢɜɵɣ ɭɡɟɥ, ɧɟɭɫɬɨɣɱɢɜɵɣ ɭɡɟɥ, 
ɭɫɬɨɣɱɢɜɵɣ ɮɨɤɭɫ, ɧɟɭɫɬɨɣɱɢɜɵɣ ɮɨɤɭɫ, ɰɟɧɬɪ 
ɢ ɫɟɞɥɨ). Ɋɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɜɛɥɢɡɢ )y~,x~(  

ɛɭɞɟɬ: 


 ++=

++=
tt

ɭɫɬ

tt
ɭɫɬ

21

21

DɟCɟy~)t(y

BɟȺɟx~)t(x

λλ
λλ

,          (6) 

 

ɝɞɟ A, B, C, D ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɱɚɥɶɧɵɦɢ ɡɧɚɱɟ-
ɧɢɹɦɢ ɯ0 ɩɨɤɚɡɚɬɟɥɹ Ɋi ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ y0 Ɂɋ. 

Ⱥɧɚɥɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɚɟɤɬɨɪɢɣ ɩɨɡɜɨɥɹɟɬ 
ɧɚɥɨɠɢɬɶ ɭɫɥɨɜɢɹ ɧɚ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɢ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɹ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ: 

 

y~cx~d2

ex~c

>
<

                            (7) 

 

Ɉɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɭɫɬɨɣ-
ɱɢɜɵɯ ɡɧɚɱɟɧɢɣ ɭɫɬx~  ɫɭɳɟɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ. 
ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ (β) ɫ 
ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶ-
ɧɟɣɲɟɦ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɤɚɤ ɹɜɧɵɣ ɜɢɞ ɦɨɞɟɥɢ 
(β), ɬɚɤ ɢ ɡɧɚɱɟɧɢɹ ɜɯɨɞɹɳɢɯ ɜ ɧɟɟ ɩɚɪɚɦɟɬɪɨɜ. 
ɉɪɢɦɟɧɟɧɢɟ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɹɟɬ ɧɚɡɧɚ-
ɱɢɬɶ ɰɟɥɟɜɨɣ ɜɟɤɬɨɪ ɌɁɊ


 ɞɥɹ ɜɫɟɣ ɝɪɭɩɩɵ ɩɨɤɚ-

ɡɚɬɟɥɟɣ. 
Ⱦɚɥɟɟ ɫ ɭɱɟɬɨɦ ɩɪɢɧɰɢɩɨɜ TQM, ɬɪɟɛɨɜɚ-

ɧɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɫɬɚɧɞɚɪɬɨɜ ɂɋɈ ɢ ɤɨɧ-
ɰɟɩɰɢɢ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ, ɮɨɪɦɢɪɭɸɬɫɹ 
ɛɚɡɨɜɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ 
ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɟɜɨɣ 
ɜɟɤɬɨɪ ɌɁɊ


. 

ȼɬɨɪɨɣ ɷɬɚɩ («Ɉɪɝɚɧɢɡɚɰɢɹ»). Ɉɩɪɟɞɟɥɟɧ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧ-
ɱɟɫɤɢɯ ɪɟɲɟɧɢɣ (ɍɊ); ɜɜɨɞɢɬɫɹ ɨɛɨɛɳɟɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɨɹɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ Q. 

 

Q = Q( Ɋ

, W


), 

ɝɞɟ )P,...,P(PɊ r1

 =                  (8) 

ɢ ),...,( 1 rWWWW
 = . 

 

Ɉɛɨɛɳɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚ-
ɠɟɧ ɜ ɜɢɞɟ:  
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Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɂɧɧɨɜɚɬɢɤɢ 

∑== r

1i

iiPWQ                           (9) 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɚɠɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩ-
ɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɰɟɞɭɪ. 

ȼɜɟɞɟɧ ɨɛɨɛɳɟɧɧɵɣ ɤɪɢɬɟɪɢɣ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɤɚɤ: 

%100*
Q

)QQ(Э
ɂɋɏ

ɂɋɏɉɊɈȿɄɌɍɉɊ −=       (10) 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɚɧɚɥɢɡɟ ɤɚ-
ɱɟɫɬɜɚ ɈɌɈ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɧɚɥɢɱɢɟɦ 
ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɜɨɞɢɬɫɹ ɤɥɚɫɫ ɤɜɚ-
ɥɢɮɢɤɚɬɨɪɨɜ (ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɩɟɪɟɦɟɧɧɚɹ, 
ɬɟɪɦ- ɦɧɨɠɟɫɬɜɚ), ɚɞɟɤɜɚɬɧɵɯ ɤɥɚɫɫɭ ɨɰɟɧɤɢ ɢ 
ɤɥɚɫɫɭ ɨɩɟɪɚɰɢɣ: 

 { }M,F,U,A,X=Ω , 

ɝɞɟ X – ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ; Ɍ – ɬɟɪɦ-ɦɧɨɠɟɫɬɜɚ, 
ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɦɧɨɠɟɫɬɜɟ U; G – ɫɢɧɬɚɤɫɢɱɟ-
ɫɤɢɟ ɩɪɚɜɢɥɚ; M – ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɟɲɚɟɬɫɹ ɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɡɚɞɚɱ: ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 

iP  ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɪɦ-ɦɧɨɠɟɫɬɜɚ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɟ ɭɪɨɜɧɢ ɫɨɫɬɨɹɧɢɣ (ɜ ɪɚɛɨɬɟ ɢɯ ɩɹɬɶ), 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɹɜɥɟɧɢɟ ɨɛɥɚɫɬɢ ɢɯ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɢ ɧɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɫ ɩɟɪɟɜɨɞɨɦ ɜ 
ɛɟɡɪɚɡɦɟɪɧɭɸ ɲɤɚɥɭ Д0,1Ж ɢ ɭɫɬɪɚɧɟɧɢɟɦ ɪɚɡɧɨ-
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ; ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. ɉɨɫɤɨɥɶɤɭ ɜɵɛɨɪ 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɨɪɦɵ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

)ɯ(µ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɢ ɞɥɹ ɤɚɠɞɨɣ 
ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ 
ɨɬɞɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɪɟɭɝɨɥɶɧɵɟ ɫɢɦɦɟɬɪɢɱɧɵɟ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞ-
ɥɟɠɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɢɡɚ-
ɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɧɚɛɨɪɨɦ ɤɨɧɤɪɟɬɧɵɦ 
ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ]1;0[Pi ∈ , ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɨɛɨɛɳɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 

∑== r

1i

iiPWQ n,l,...,k, ,                     (11) 

ɝɞɟ ɢɧɞɟɤɫɵ k,l,…,n ɨɬɪɚɠɚɸɬ ɫɨɫɬɨɹɧɢɟ ɤɨɧ-
ɤɪɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɜɵɛɪɚɧɧɵɦ ɲɤɚɥɚɦ. 

Ɍɪɟɬɢɣ ɷɬɚɩ («Ʉɨɧɬɪɨɥɶ».) Ɏɨɪɦɢɪɭɟɬɫɹ 
ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ, ɨɬɪɚɠɚɸɳɢɯ ɦɧɨɠɟɫɬ-
ɜɨ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ ɢ ɧɚ ɨɫɧɨɜɟ 
ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɛɚɡɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ Pi ɧɚ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ HPij. Ⱦɥɹ ɤɚɠɞɨɝɨ 
HPij ɧɚɯɨɞɹɬ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ vij , ɤɨɬɨ-
ɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ Wi ɞɥɹ Pi. Ɍɚɤɨɟ 
ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɤɚɠɞɵɣ ɩɨɤɚ-
ɡɚɬɟɥɶ PТ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɨɛɳɟɧɧɵɣ ɢ ɨɬɪɚɠɚɟɬ 
ɫɨɫɬɨɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɨɞɫɢɫɬɟɦ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ 
ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɟɪɟɯɨɞ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɣ ɢɟɪɚɪɯɢ-
ɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɭɩɪɚɜɥɹɟ-
ɦɵɟ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ, ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɤɨɬɨ-
ɪɵɟ, ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɭɟɦɵɯ 

ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ Pi ɢ HPij , 

ɨɬɪɚɠɚɸɳɢɯ ɜɨɡɦɨɠɧɵɟ ɫɨɫɬɨɹɧɢɹ, ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɬɟɪɦ-ɦɧɨɠɟɫɬɜɚ, ɭɪɨɜɧɢ ɫɨɫɬɨɹɧɢɣ ɢ ɜɜɨ-
ɞɢɬɫɹ ɮɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ )P( iµ , 

)HP( iµ . ɉɪɢ ɷɬɨɦ HPij ∈ [0,1].  

Ⱥɥɶɬɟɪɧɚɬɢɜɵ (Ⱥij), ɜ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɧɚɯɨ-
ɞɢɬɶɫɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɦɚɬɪɢɰɟɣ ɜɨɡ-
ɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɪɢɫɭɧɤɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɬ-
ɫɹ ɨɛɨɛɳɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ nl,...,k,Q , ɝɞɟ ɧɢɠ-
ɧɢɟ ɢɧɞɟɤɫɵ ɨɬɪɚɠɚɸɬ ɭɪɨɜɟɧɶ ɩɨɤɚɡɚɬɟɥɹ ɧɚ 
ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ. ɉɪɢ ɷɬɨɦ ɚɥɶɬɟɪɧɚɬɢɜɚɦɢ 
ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɤɚɤ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ 

n,...,l,k
T

Q , ɬɚɤ ɢ ɰɟɥɟɜɨɟ ɫɨɫɬɨɹɧɢɟ n,...,l,k
ɌɁ

Q . 

Ɋɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ nl,...,k,Q  ɨɫɭ-
ɳɟɫɬɜɥɟɧ ɩɨ ɮɨɪɦɭɥɚɦ:  

∑== r

1i

iin,...,kl PWQ                        (12)  

∫
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dP)P(

dP)P(P
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,                    (13)  

ɝɞɟ P – ɱɟɬɤɨɟ (ɱɢɫɥɨɜɨɟ) ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɩɨɫɥɟ ɞɟɮɚɡɢɮɢɤɚɰɢɢ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɨɥɶɲɨɣ ɢɧ-
ɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɟɪɟɯɨɞ ɢɡ ɢɫɯɨɞɧɨɝɨ (ɬɟ-
ɤɭɳɟɝɨ) ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɟɜɨɟ, ɤɨɬɨɪɨɟ 
ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɝɟɧɟɪɢɪɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪ-
ɧɚɬɢɜ ɩɟɪɟɯɨɞɚ ɢɡ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɬɪɟ-
ɛɭɟɦɨɟ ɫ ɭɱɟɬɨɦ ɢɦɟɸɳɢɯɫɹ ɨɝɪɚɧɢɱɟɧɢɣ. 
ȼɵɛɨɪ ɥɭɱɲɟɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɫɜɨɞɢɬɫɹ ɤ ɡɚɞɚɱɟ 
ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɜɵɛɨɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɪɚɡɪɚɛɨɬɚɧɚ ɮɨɪɦɚɥɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɦɧɨɝɨ-
ɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɜɵɛɨɪɚ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ ɜɡɹɬɚ ɫɭɦɦɚ ɜɡɜɟɲɟɧɧɵɯ ɩɨɬɟɪɶ 
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)A(L ii  ɩɨ ɤɚɠɞɨɣ ɚɥɶɬɟɪɧɚɬɢɜɟ Т, ɤɨɬɨɪɚɹ ɪɚɫ-
ɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

∑∑ ==
−== r

j

Ɍ
j

ɌɁ
jj

r
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ijjii FZRZwlwAL
11

)()( ,   (14) 

ɝɞɟ
ijl  – ɩɨɬɟɪɢ ɩɨ ɤɚɠɞɨɦɭ ɩɨɤɚɡɚɬɟɥɸ j ɞɥɹ 

ɤɚɠɞɨɣ ɚɥɶɬɟɪɧɚɬɢɜɵ i. 

ɉɨɫɤɨɥɶɤɭ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɌɁ
jRZ ɢ Ɍ

jFZ

(ɫɦ. ɪɢɫɭɧɨɤ, ɩ. 4.1.) – ɬɪɟɛɭɟɦɨɟ ɢ ɮɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɹ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɱɟɬ-
ɤɢɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɬɨ ɩɨɬɟɪɢ ijl  ɜɵɱɢɫɥɹɸɬɫɹ 
ɩɨ ɦɟɬɨɞɭ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɦɟɠɞɭ ɧɟɱɟɬɤɢɦɢ 
ɦɧɨɠɟɫɬɜɚɦɢ ɩɨ ɮɨɪɦɭɥɟ 

 

2Ɍ
j

ɌɁ
ij

2Ɍ
j

ɌɁ
ijij )PP()(l −+−= µµ ,  (15) 

 

ɝɞɟ 
ɌɁ
ijµ  – ɞɟɮɚɡɢɮɢɰɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ 

)P( j
ɌɁ
jµ ɞɥɹ ɤɚɠɞɨɣ ɚɥɶɬɟɪɧɚɬɢɜɵ i. Ⱦɚɥɟɟ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɮɨɪɦɭɥ (15), (16) ɜɵɛɢɪɚɟɬɫɹ ɬɨ 
«ɥɭɱɲɟɟ» ɪɟɲɟɧɢɟ (ɢɥɢ ɚɥɶɬɟɪɧɚɬɢɜɚ), ɤɨɬɨɪɨɟ 
ɞɨɫɬɚɜɥɹɟɬ ɦɢɧɢɦɭɦ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ Li: 

)(*

ii AL min argA ∈                   (16) 

ɉɨɥɭɱɟɧɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɟ *
A ɛɭɞɟɬ ɫɨɨɬ-

ɜɟɬɫɬɜɨɜɚɬɶ ɰɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɩ,...,kl
ɌɁ

Q . Ɂɧɚɧɢɟ 

ɧɚɱɚɥɶɧɨɝɨ ɩ,...,kl
0

Q  ɢ ɰɟɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ 

ɩ,...,kl
ɌɁ

Q  ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɤ ɱɟɬɜɟɪɬɨɦɭ ɷɬɚɩɭ. 
ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ («ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ»). 

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɣ. 
ɉɟɪɟɯɨɞ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ n,...,kl

0
Q  ɜ 

ɩɪɨɟɤɬɢɪɭɟɦɨɟ n,...,kl
ɉɊ

Q  ɪɚɫɫɦɨɬɪɟɧ ɧɚ ɭɪɨɜɧɟ 

ɥɨɤɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ijɇɊ , ɬ. ɟ. ɧɚ ɭɩɪɚɜɥɹɟ-
ɦɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ. 
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Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɂɧɧɨɜɚɬɢɤɢ 

  

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ 1 

 
Ɋɟɡɭɥɶɬɚɬɵ ɫɛɨɪɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɈɌɈ ɢ ɢɯ ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ 

 

ɍɪɨɜɧɢ  1 2 3 4 5 ɍɪ  
Ɉɰɟɧɤɚ Pi 

ɋɨɫɬɨɹɧɢɟ  ɇɟɭɞ ɍɞɨɜ ɋɪɟɞ ɏɨɪ Ɉɬɥ HPij 

Pi ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ - - - - - -  

Ʉ
ɚɱ

ɟɫ
ɬɜ

ɨ 
ɬɟ

ɥɟ
ɤɨ

ɦɦ
ɭ-

ɧɢ
ɤɚ

ɰɢ
ɨɧ

ɧɨ
ɣ 

ɭɫ
ɥɭ

ɝɢ
  

(P
6

) 

Ʉɨɥɢɱɟɫɬɜɨ ɤɥɢɟɧɬɨɜ - - V - - 3 

0,766 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ - - - - V 5 

ɋɪɟɞɧɹɹ ɞɨɫɬɭɩɧɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɤɚɤ ɫɪɟɞɧɟɟ 
ɱɢɫɥɨ ɫɛɨɟɜ ɧɚ ɩɟɪɢɨɞ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɫɟɪɜɢɫɚ 

- - - V - 4 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ  
ɩɨɥɶɡɨɜɚɬɟɥɹ 

- - - V - 4 

ɋɪɟɞɧɹɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ - - -  V 5 
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ɧɟ
ɫɨ

ɨɬ
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ɬɫ
ɬɜ

ɢɣ
 

(P
5

) 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɨɬɤɥɢɤɚ ɫɟɪɜɢɫɚ - - - V  4 

0,791 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɨɬɤɥɢɤɚ  
ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ  - - - V - 4 

Ɋɚɡɪɚɛɨɬɚɧɧɨɫɬɶ ɭɪɨɜɧɟɣ ɷɫɤɚɥɚɰɢɢ - - - - V 5 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɨɫɬɭɩɧɨɫɬɢ ɫɟɬɢ - - - V  4 
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ɫɬ
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ɬɪ
ɟɛ
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ɧɢ
ɹɦ

 Ɂ
ɋ

 (P
1)

 ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɤɥɢɟɧɬɨɜ - - - - V 5 

0,716 

ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɨɛɳɟɫɬɜɚ - - V - - 3 

ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɝɨɫɭɞɚɪɫɬɜɚ - - V - - 3 

ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɩɨɫɬɚɜɳɢɤɨɜ - - - - V 5 

ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ - - - V - 4 
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(P

3
) 

ɋɬɟɩɟɧɶ ɨɛɧɨɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ - - - - V 5 

0,616 

ɍɪɨɜɟɧɶ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ - - - - V 5 

Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ - - V - - 3 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ - V  - - 2 

ɗɪɝɨɧɨɦɢɱɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ -  V - - 3 

ɋ
ɨɰ

ɢɚ
ɥɶ

ɧɵ
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ɩɨ
ɤɚ

ɡɚ
ɬɟ

ɥɢ
 

 (Ɋ
4)

 

ɍɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, 
ɭɪɨɜɟɧɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

- - V - - 3 

0,45 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɡɨɜɚɧɢɹ,  
ɨɛɭɱɟɧɢɹ, ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ 

- - V - - 3 

Ɉɬɪɚɠɟɧɢɟ ɜɨɩɪɨɫɨɜ ɡɞɨɪɨɜɶɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɨɮɢɰɢɚɥɶɧɵɯ ɫɨɝɥɚɲɟɧɢɹɯ ɫ ɩɪɨɮɫɨɸɡɚɦɢ. - - V - - 3 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɢɥɵ ɜ ɪɚɡɛɢɜɤɟ ɩɨ 
ɬɢɩɭ ɡɚɧɹɬɨɫɬɢ 

- - V - - 3 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ ɢ ɬɟɤɭɱɟɫɬɶ 
ɤɚɞɪɨɜ ɩɨ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɟ, ɩɨɥɭ ɢ ɪɟɝɢɨɧɭ 

- V - - - 2 
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ɢɟ
  

ɩɨ
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(P
7

) 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɭɤɚɡɚɧɢɟɦ ɦɚɫɫɵ 
ɢɥɢ ɨɛɴɟɦɚ 

- - V - - 3 

0,375 

 

ɉɪɹɦɨɟ ɢ ɤɨɫɜɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ 
ɫ ɭɤɚɡɚɧɢɟɦ ɩɟɪɜɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

- - V - - 3 

Ɇɚɫɫɚ ɩɟɪɟɜɟɡɟɧɧɵɯ, ɢɦɩɨɪɬɢɪɨɜɚɧɧɵɯ,  
ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɯ ɢɥɢ ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ ɨɬɯɨɞɨɜ 

- V - - - 2 

Ɉɛɳɚɹ ɦɚɫɫɚ ɨɬɯɨɞɨɜ ɜ ɪɚɡɛɢɜɤɟ ɩɨ ɬɢɩɭ ɢ 
ɫɩɨɫɨɛɭ ɨɛɪɚɳɟɧɢɹ 

- V - - - 2 
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(P
2

) 

CAPEX - - - V - 4 

0,6 

Net Income After Tax - - - V - 4 

EBITDA Margin  - - V - - 3 

Gross Margin - - V - - 3 

Revenue - - V - - 3 
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ɂɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ Q∆ ɨɩɪɟɞɟɥɟɧɨ ɤɚɤ 
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ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɧɟɧɢɹ ɜ Q∆  ɦɨɝɭɬ ɛɵɬɶ ɜɵ-
ɡɜɚɧɵ ɪɚɡɥɢɱɧɵɦɢ «ɜɤɥɚɞɚɦɢ» ɪɚɫɫɨɝɥɚɫɨɜɚ-
ɧɢɣ ijivw ijHP∆ , ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨɪɤɚ ɬɚɛɥɢ-
ɰɵ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ (14 – 16) ɢ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɯ ɞɟɮɚɡɢɮɢɰɢɪɨɜɚɧɧɵɟ ɡɧɚ-
ɱɟɧɢɹ. 

ȼɵɛɢɪɚɹ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɩɨ ɜɟɥɢɱɢɧɟ 
ɡɧɚɱɟɧɢɹ ijɚ , ɪɚɧɠɢɪɭɹ ɢɯ ɩɨ ɫɬɟɩɟɧɢ ɜɚɠɧɨ-
ɫɬɢ ɄТj ɢ ɫɬɟɩɟɧɢ ɥɟɝɤɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ Rij (ɫ 
ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ, ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɢ ɞɪ.) ɢ 
ɩɪɢɫɜɚɢɜɚɹ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ ɜɟɫɚ, ɞɚɥɶɧɟɣɲɢɣ 
ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɧɚ ɤɚɤɢɟ ɢɡ ɩɚɪɚɦɟɬɪɨɜ 

ijHP  ɫɥɟɞɭɟɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɪɨɟɤɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ⱦɚɥɟɟ 
ɅɉɊ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ ɧɚɱɚɥɟ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ ɫ ɭɤɚɡɚɧɢɟɦ ɩɟɪɟɱɧɹ ɦɟɪɨɩɪɢɹɬɢɣ ɢ 
ɪɚɫɤɪɵɬɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ. 

ɉɪɨɣɞɹ ɜɫɟ ɷɬɚɩɵ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ, 
ɨɪɝɚɧɢɡɚɰɢɹ ɪɟɚɥɢɡɭɟɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ 
ɰɢɤɥ PDCA ɢ ɩɟɪɟɯɨɞɢɬ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨ-
ɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɋɆɄ ɈɌɈ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(10). ȼ ɬɚɛɥ. 1 – β ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɜɨɞ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ 
ɫɩɟɰɢɮɢɤɭ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɨ-
ɞɟɥɟɣ, ɦɟɬɨɞɚ ɢ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɨɰɟɧɤɢ ɢ ɜɵɛɨɪɚ ɥɭɱɲɢɯ ɪɟɲɟɧɢɣ. 

Ⱦɥɹ ɫɛɨɪɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɢɯ ɨɰɟɧɤɢ ɩɨ 
ɩɨɤɚɡɚɬɟɥɹɦ ɈɌɈ ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɚɧɞɚɪɬɢɡɢɪɨ-
ɜɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɢ ɩɪɟɞɥɨɠɟɧɚ ɮɨɪɦɚ ɞɥɹ 
ɫɛɨɪɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ Q444γβγγ, ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɳɟɝɨɫɹ ɧɟɱɟɬɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɤɚɡɚ-
ɬɟɥɟɣ (ɬɚɛɥ.1), ɪɚɫɫɱɢɬɚɧɨ ɟɝɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ Q444γβγγ = 0,6γ5, ɱɬɨ ɫɨɝɥɚɫɧɨ ɤɥɚɫ-
ɫɢɮɢɤɚɬɨɪɭ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
«ɯɨɪɨɲɟɦɭ» ɫɨɫɬɨɹɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɨɞɞɟɪɠ-
ɤɚ ɪɟɲɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɤɨɦɟɧɞɚɰɢɢ ɅɉɊ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɢɦɟɧɹɹ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɞɟɣɫɬɜɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɣ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨ-
ɝɨ ɦɟɬɨɞɚ ɩɨɤɚɡɚɧɚ ɬɚɤɠɟ ɧɚ ɩɪɢɦɟɪɟ ɨɰɟɧɤɢ 
ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤɚɱɟɫɬɜɚ ɈɌɈ Ɋɟ-
ɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɋɆɄ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧ-
ɤɢ ɩɪɨɰɟɫɫɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɩɨ ɠɢɡɧɟɧɧɨɦɭ 
ɰɢɤɥɭ ɭɫɥɭɝɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɤɨɥɢɱɟɫɬ-
ɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɟɦɢ ɩɪɨɰɟɫɫɨɜ ɦɨɞɟɥɢ ɋɄ 
ɈɌɈ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 2.  

ȼ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧɵ ɦɨɞɟɥɢ, ɦɟɬɨɞɵ ɢ ɚɥ-
ɝɨɪɢɬɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ β 

 
ɋɜɨɞɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ Q4443233 

 

ɇɚɡɜɚɧɢɟ ɩɪɨɰɟɫɫɚ 
ɍɪɨɜɟɧɶ  

ɩɨɤɚɡɚɬɟɥɹ 

Ɉɛɨɛɳɟɧɧɵɣ  
ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɰɟɫɫɚ 

W  

(ɜɟɫ ɩɪɨɰɟɫɫɚ) 
Ɂɧɚɱɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ 

Ɇɚɪɤɟɬɢɧɝ 4 Ω1= ΩɆȺɊɄ 5γγ54 0,25 0,716 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 4 Ωβ=ΩɉɊɈȿɄɌβ44γγγ 0,30 0,600 

ɉɪɨɢɡɜɨɞɫɬɜɨ 
4 Ωγ=ΩɉɊɈɂɁȼ4454 0,05 0,791 

3 Ω4=ΩɉɊɈɂɁȼ55γβγ 0,05 0,616 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɩɨɫɥɟɩɪɨɞɚɠɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ 

2 Ω5= ΩɉɉɈγ5445 0,30 0,766 

Ɂɚɳɢɬɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 3 Ω6= ΩɁɈɋγγββ 0,02 0,375 

ɋɨɰɢɚɥɶɧɚɹ ɩɨɞɞɟɪɠɤɚ 3 Ω7= ΩɋɈɐ γγγγβ 0,03 0,450 

ɉɨɤɚɡɚɬɟɥɶ  
ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɋɄ ɈɌɈ 

Q4443233= 0,679 
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Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɂɧɧɨɜɚɬɢɤɢ 

ɷɬɚɩɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɵɛɨɪɚ ɪɟɲɟɧɢɣ, ɭɱɢ-
ɬɵɜɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ.  

ɉɨɥɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɞɥɹ ɨɰɟɧɤɢ ɢ ɩɪɨ-

ɟɤɬɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɈɌɈ. 
ɦɟɬɨɞɢɤɚ ɰɟɥɟɩɨɥɚɝɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ 

ɩɨɢɫɤɚ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫɥɨɠɧɵɯ ɧɟɪɚɜ-
ɧɨɜɟɫɧɵɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

ɪɚɡɪɚɛɨɬɚɧ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɫɨɞɟɪ-

ɠɚɳɢɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɩɨ ɩɨɞɞɟɪɠɤɟ ɭɩɪɚɜ-
ɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɨɰɟɧɤɢ ɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɜ ɈɌɈ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɢɥɢ ɫɨɡɞɚɬɶ 
ɨɫɧɨɜɭ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɬɢɩɨ-
ɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɈɌɈ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ 
ɮɨɪɦɭ ɫɛɨɪɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɛɚɡɨɜɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɈɌɈ ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɨɰɟɧɤɢ. 
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