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ɎɈɊɆɍȼȺɇɇə ɌȺ ȼɂȻȱɊ ɉɈɊɌɎȿɅə ȱɇɇɈȼȺɐȱɃɇɂɏ 

ɉɊɈȿɄɌȱȼ ɉȱȾɉɊɂЄɆɋɌȼȺ 

 
Аɧɨɬɚɰіɹ. ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɨɫɧɨɜɧɿ ɦɟɬɨɞɢɤɢ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɜɢɛɨɪɭ 

ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɉɫɧɨɜɧɨɸ ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɪɨɡɪɨɛɤɚ 
ɦɟɬɨɞɢɱɧɢɯ  ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. ɍɞɨɫɤɨɧɚɥɟɧɨ ɦɟɬɨɞɢɱɧɿ ɨɫɧɨɜɢ ɜɢɛɨɪɭ ɩɪɿɨɪɢɬɟɬɧɢɯ ɧɚɩɪɹɦɿɜ 
ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɹɤɿ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɧɚɹɜɧɢɯ, ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɜɢ-
ɤɨɪɢɫɬɚɧɧɿ ɫɰɟɧɚɪɧɨɝɨ ɩɿɞɯɨɞɭ ɬɚ ɞɨɡɜɨɥɹɸɬɶ ɡɨɫɟɪɟɞɢɬɢɫɹ ɧɚ ɬɢɯ ɧɚɩɪɹɦɚɯ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɿ ɧɚɣɛɿɥɶɲɟ ɩɨɬɪɟɛɭɸɬɶ ɿɧɧɨɜɚɰɿɣ. ɇɚ ɰɿɣ ɩɿɞɫɬɚɜɿ ɩɿɞɩɪɢєɦɫɬɜɨ ɦɨɠɟ 
ɮɨɪɦɭɜɚɬɢ ɜ ɩɨɞɚɥɶɲɨɦɭ ɩɨɪɬɮɟɥɶ ɧɟɨɛɯɿɞɧɢɯ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ. ɍɞɨɫɤɨɧɚɥɟɧɿ ɦɟ-
ɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ 
ɞɨɡɜɨɥɹɸɬɶ ɨɛɪɚɬɢ ɨɩɬɢɦɚɥɶɧɢɣ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɜɚɪɿɚɧɬ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟ-
ɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɫɢɧɬɟɡɭ. ɇɚ ɩɿɞɫɬɚɜɿ ɦɨɪɮɨ-
ɥɨɝɿɱɧɨʀ ɦɚɬɪɢɰɿ ɫɮɨɪɦɨɜɚɧɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɜɚɪɿɚɧɬɢ ɩɨɪɬɮɟɥɿɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɿɡɧɢɯ ɤɪɢɬɟɪɿʀɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɚɧɚɥɿɡɭ ɿєɪɚɪɯɿɣ ɨɛ-
ɪɚɧɢɣ ɤɪɚɳɢɣ ɡ ɧɢɯ. Ɇɟɬɨɞɢɱɧɢɣ ɩɿɞɯɿɞ ɳɨɞɨ ɜɢɛɨɪɭ ɩɪɿɨɪɢɬɟɬɧɢɯ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧ-
ɧɹ ɿɧɧɨɜɚɰɿɣ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɦɨɠɟ ɡɚɫɬɨ-
ɫɨɜɭɜɚɬɢɫɹ ɞɥɹ ɛɭɞɶ-ɹɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɿ ɨɪɝɚɧɿɡɚɰɿɣ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɞɨɡɜɨɥɹє 
ɡɿɫɬɚɜɥɹɬɢ ɛɚɠɚɧɧɹ ɿ ɦɨɠɥɢɜɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɳɨɞɨ ɪɟɚɥɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɭ 
ɪɿɡɧɢɯ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɯ ɩɿɞɩɪɢєɦɫɬɜɚ. 

 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɿɧɧɨɜɚɰɿɹ, ɿɧɧɨɜɚɰɿɣɧɢɣ ɩɪɨɟɤɬ, ɩɨɪɬɮɟɥɶ ɩɪɨɟɤɬɿɜ, ɧɚɩɪɹɦɢ ɿɧɧɨ-
ɜɚɰɿɣ, ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ, ɚɥɶɬɟɪɧɚɬɢɜɢ, ɨɩɬɢɦɚɥɶɧɢɣ ɩɨɪɬɮɟɥɶ, ɚɧɚɥɿɡ ɿєɪɚɪɯɿɣ. 
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ɎɈɊɆɂɊɈȼȺɇɂȿ ɂ ȼɕȻɈɊ ɉɈɊɌɎȿɅə 

ɂɇɇɈȼȺɐɂɈɇɇɕɏ ɉɊɈȿɄɌɈȼ ɉɊȿȾɉɊɂəɌɂə 

 
Аɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɢɤɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɵ-

ɛɨɪɚ ɩɨɪɬɮɟɥɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜ-
ɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɜɵɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨ-
ɝɨ ɩɨɪɬɮɟɥɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɨɫɧɨɜɵ ɜɵɛɨɪɚ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜɧɟɞɪɟɧɢɹ ɢɧɧɨɜɚɰɢɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɤɨɬɨ-
ɪɵɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɰɟɧɚɪɧɨɝɨ ɩɨɞɯɨɞɚ ɢ ɩɨ-
ɡɜɨɥɹɸɬ ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ ɧɚ ɬɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ 
ɛɨɥɶɲɟ ɜɫɟɝɨ ɧɭɠɞɚɸɬɫɹ ɜ ɢɧɧɨɜɚɰɢɹɯ. ɇɚ ɷɬɨɣ ɨɫɧɨɜɟ ɩɪɟɞɩɪɢɹɬɢɟ ɦɨɠɟɬ ɮɨɪɦɢɪɨ-
ɜɚɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɪɬɮɟɥɶ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ-
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ɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɪɬɮɟɥɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɜɚɪɢɚɧɬ ɩɨɪɬɮɟɥɹ ɢɧ-
ɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɩɨɦɨɳɶɸ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ. ɇɚ 
ɨɫɧɨɜɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɦɚɬɪɢɰɵ ɫɮɨɪɦɢɪɨɜɚɧɵ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɜɚɪɢɚɧɬɵ ɩɨɪɬɮɟɥɟɣ 
ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɵɯ ɤɪɢɬɟɪɢɟɜ ɫ ɩɨɦɨɳɶɸ ɦɟ-
ɬɨɞɚ ɚɧɚɥɢɡɚ ɢɟɪɚɪɯɢɣ ɜɵɛɪɚɧ ɥɭɱɲɢɣ ɢɡ ɧɢɯ. Ɇɟɬɨɞɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɜɵɛɨɪɭ ɩɪɢɨɪɢɬɟɬ-

ɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜɧɟɞɪɟɧɢɹ ɢɧɧɨɜɚɰɢɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬɮɟɥɹ ɢɧɧɨɜɚ-
ɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɥɸɛɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ. 
ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɫɨɩɨɫɬɚɜɥɹɬɶ ɠɟɥɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ 
ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɯ ɩɪɟɞɩɪɢɹɬɢɹ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɧɨɜɚɰɢɹ, ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɪɨɟɤɬ, ɩɨɪɬɮɟɥɶ ɩɪɨɟɤɬɨɜ, ɧɚɩɪɚɜ-
ɥɟɧɢɹ ɢɧɧɨɜɚɰɢɣ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɚɥɶɬɟɪɧɚɬɢɜɵ, ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɪɬɮɟɥɶ, ɚɧɚ-
ɥɢɡ ɢɟɪɚɪɯɢɣ. 
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FORMATION AND SELECTION OF INNOVATION  

PROJECTS PORTFOLIO OF ENTERPRISE 

 
Abstract. This article discusses the main methods of formation and selection of a com-

pany’s innovative projects portfolio. The main purpose of the research is to develop guidelines 

for the formation and selection of the optimal portfolio of company’s innovation projects. The 

methodology for selecting innovation priorities of the enterprise has been improved based on the 

scenario approach, unlike the existing techniques, which will allow focusing on those directions 

of the enterprise’s activities which call for innovation most notably. On this basis, the company 

can form its portfolio of the required innovation projects. The improved guidelines for the forma-

tion of innovative projects portfolio of the company make it possible to select the best alternative 

portfolio of the enterprise’s innovative projects by means of morphological analysis and synthe-

sis. On the basis of the morphological matrix, alternative portfolios of the enterprise’s innovative 

projects have been formed, and taking into account various criteria and using the analytic hier-

archy process, the best portfolio has been selected. This technique for selecting innovation priori-

ties and creating the optimal portfolio of innovation projects can be applied to any businesses 

and organizations. The proposed method allows us to correlate the willingness of the enterprise 

with its ability for the innovative projects implementation in various business processes. 

 

Key words: innovation, innovation project, project portfolio, innovation priorities, mor-

phological analysis, alternatives, optimal portfolio, analytic hierarchy process. 

 
ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɍ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɜɢɫɨɤɨʀ ɤɨɧɤɭɪɟɧ-

ɰɿʀ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɜɧɭɬɪɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɢɦɨɝɚɦ 
ɪɢɧɤɭ є ɧɚɣɜɚɠɥɢɜɿɲɢɦ ɱɢɧɧɢɤɨɦ ɭɫɩɿɲɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ƚɨɥɨɜɧɨɸ 
ɪɭɲɿɣɧɨɸ ɫɢɥɨɸ ɟɤɨɧɨɦɿɱɧɨɝɨ ɡɪɨɫɬɚɧɧɹ ɫɶɨɝɨɞɧɿ є ɿɧɧɨɜɚɰɿʀ. 
Ɂ’ɹɜɥɹєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɞɿɥɹɬɢ ɧɚɣɜɚɠɥɢɜɿɲɿ ɿɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤ-
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ɬɢ ɣ ɝɪɚɦɨɬɧɨ ɪɨɡɩɨɞɿɥɹɬɢ ɪɟɫɭɪɫɢ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɫɬɪɚɬɟɝɿɱɧɢɯ ɛɿ-
ɡɧɟɫ-ɰɿɥɟɣ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɂ ɨɝɥɹɞɭ ɧɚ ɰɟ ɫɬɚє ɨɱɟɜɢɞɧɢɦ, ɳɨ ɚɧɚɥɿɡ 
ɨɤɪɟɦɢɯ ɩɪɨɟɤɬɿɜ ɧɟ ɞɨɡɜɨɥɹє ɚɞɟɤɜɚɬɧɨ ɨɰɿɧɢɬɢ ɫɢɬɭɚɰɿɸ ɧɚ ɤɨɪ-
ɩɨɪɚɬɢɜɧɨɦɭ ɪɿɜɧɿ. ɇɚɹɜɧɚ ɧɚ ɞɚɧɢɣ ɱɚɫ ɦɟɬɨɞɨɥɨɝɿɹ ɩɨɪɬɮɟɥɶɧɨɝɨ 
ɭɩɪɚɜɥɿɧɧɹ ɪɟɚɥɶɧɢɦɢ ɩɪɨɟɤɬɚɦɢ ɞɚɥɟɤɚ ɜɿɞ ɞɨɫɤɨɧɚɥɨɫɬɿ, ɧɟ ɜɨɥɨ-
ɞɿє ɦɟɬɨɞɨɥɨɝɿɱɧɨɸ єɞɧɿɫɬɸ, ɿ, ɤɪɿɦ ɬɨɝɨ, ɡ’ɹɜɥɹɸɬɶɫɹ ɧɨɜɿ ɿɞɟʀ ɬɚ 
ɩɿɞɯɨɞɢ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɭɡɚɝɚɥɶɧɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ. ȱɧɫɬɪɭɦɟɧɬɚɥɶɧɿ 
ɡɚɫɨɛɢ ɭɩɪɚɜɥɿɧɧɹ ɩɨɪɬɮɟɥɹɦɢ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɧɚɣɤɪɚɳɿ ɦɨɠɥɢɜɨɫɬɿ ɭɩɪɚɜɥɿɧɧɹ ɿɧɧɨɜɚɰɿɹɦɢ, ɩɿɞɜɢɳɭɸɬɶ ʀɯ ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɩɿɞɜɢɳɭɸɬɶ ɩɪɢɛɭɬɨɤ ɩɿɞɩɪɢєɦɫɬɜɚ, ɡɚɛɟɡ-
ɩɟɱɭɸɬɶ ɣɨɝɨ ɪɨɡɜɢɬɨɤ. Ɍɨɦɭ ɩɢɬɚɧɧɹ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɜɢɛɨɪɭ ɩɨɪɬ-
ɮɟɥɿɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɩɬɢ-
ɦɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ є ɞɨɫɢɬɶ ɚɤɬɭɚɥɶɧɢɦɢ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɉɨɪɬɮɟɥɶ ɿɧɧɨɜɚ-
ɰɿɣ ɦɿɫɬɢɬɶ ɪɿɡɧɨɦɚɧɿɬɧɿ ɩɪɨɟɤɬɢ: ɜɟɥɢɤɿ ɬɚ ɞɪɿɛɧɿ, ɞɨɜɝɨɫɬɪɨɤɨɜɿ ɣ 
ɤɨɪɨɬɤɨɫɬɪɨɤɨɜɿ, ɪɿɡɧɿ ɡɚ ɩɪɢɡɧɚɱɟɧɧɹɦ ɿ ɩɪɢɧɰɢɩɚɦɢ ɪɟɚɥɿɡɚɰɿʀ. ɐɟ 
ɧɟɨɛɯɿɞɧɨ ɞɥɹ ɜɞɚɥɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɡ ɜɢɫɨɤɨɸ ɪɟɡɭɥɶɬɚ-
ɬɢɜɧɿɫɬɸ ɮɿɧɚɧɫɨɜɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɚ ɬɚɤɨɠ ɞɥɹ ɩɿɞɬɪɢɦɤɢ 
ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɂɦɿɫɬ ɩɨɪɬɮɟɥɹ 
ɫɥɿɞ ɪɟɝɭɥɹɪɧɨ ɩɿɞɞɚɜɚɬɢ ɪɟɜɿɡɿʀ ɬɚ ɨɧɨɜɥɟɧɧɸ, ɚɥɟ ɣɨɝɨ ɨɫɧɨɜɚ ɩɨ-
ɜɢɧɧɚ ɛɭɬɢ ɫɬɚɛɿɥɶɧɨɸ ɣ ɨɩɬɢɦɚɥɶɧɨɸ.  

ɍ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɚɜɬɨɪɢ ɩɨ-ɪɿɡɧɨɦɭ ɩɿɞɯɨɞɢɥɢ ɞɨ ɮɨɪɦɭɜɚɧ-
ɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ. ɍ ɫɬɚɧɞɚɪɬɿ ɭɩɪɚɜɥɿɧɧɹ ɩɨɪɬɮɟɥɹ-
ɦɢ PMI [1] ɩɪɢɫɭɬɧɿ ɜ ɚɥɝɨɪɢɬɦɿɱɧɨɦɭ ɡɜ’ɹɡɤɭ ɨɞɢɧ ɡ ɨɞɧɢɦ ɦɟɬɨɞɢ 
ɨɰɿɧɤɢ ɩɪɿɨɪɢɬɟɬɿɜ ɩɪɨɟɤɬɿɜ ɭ ɩɨɪɬɮɟɥɿ, ɦɟɬɨɞɢ ɛɚɥɚɧɫɭɜɚɧɧɹ ɩɨɪɬɮɟ-
ɥɹ, ɦɟɬɨɞɢ ɨɰɿɧɤɢ ɬɚ ɡɧɢɠɟɧɧɹ ɪɢɡɢɤɭ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɪɿɜɟɧɶ ɞɟɬɚɥɿ-
ɡɚɰɿʀ ɬɚ ɪɨɡɤɪɢɬɬɹ ɜɦɿɫɬɭ ɤɨɠɧɨɝɨ ɡ ɦɟɬɨɞɿɜ ɦɿɧɿɦɚɥɶɧɢɣ ɭ ɪɨɡɪɚɯɭɧɤɭ 
ɧɚ ɩɿɞɝɨɬɨɜɥɟɧɢɯ ɱɢɬɚɱɿɜ. Ɉɞɧɚɤ ɰɟ ɩɪɢɯɨɜɭє ɧɚɹɜɧɿɫɬɶ ɧɟɜɢɪɿɲɟɧɢɯ 
ɩɪɢɜɚɬɧɢɯ ɩɪɨɛɥɟɦ ɭ ɛɚɝɚɬɶɨɯ ɨɤɪɟɦɢɯ ɦɟɬɨɞɚɯ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɜɫɿєʀ ɦɟɬɨɞɨɥɨɝɿʀ ɩɨɪɬɮɟɥɶɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɡɚɝɚɥɨɦ. 

ɍ ɪɨɛɨɬɚɯ Ⱦ.ȱ. Ʉɟɧɞɚɥɥ ɬɚ ɋ.Ʉ. Ɋɨɥɥɿɧɡ [2] ɨɫɧɨɜɧɭ ɭɜɚɝɭ ɩɪɢ-
ɞɿɥɟɧɨ ɩɢɬɚɧɧɹɦ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɭ ɮɨɪɦɭɜɚɧɧɿ ɬɚ ɭɩɪɚɜ-
ɥɿɧɧɿ ɩɨɪɬɮɟɥɹɦɢ ɩɪɨɟɤɬɿɜ ɬɚ ɩɢɬɚɧɧɹɦ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɟɤɬɧɨɝɨ ɨɮɿ-
ɫɭ. Ɉɞɧɨɱɚɫɧɨ ɩɢɬɚɧɧɹ ɛɚɝɚɬɨɩɪɨɟɤɬɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɭɩɪɚɜɥɿɧɧɹ 
ɜɢɫɜɿɬɥɟɧɿ ɧɟɞɨɫɬɚɬɧɶɨ. Ɍɟ ɫɚɦɟ ɦɨɠɧɚ ɫɤɚɡɚɬɢ ɿ ɩɪɨ ɩɪɚɰɸ 
Ɋ.Ⱦ. Ⱥɪɱɢɛɚɥɶɞɚ [3]. Ȼɿɥɶɲɚ ɱɚɫɬɢɧɚ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɢɫɜɹɱɟɧɚ 
ɬɪɚɞɢɰɿɣɧɢɦ ɚɫɩɟɤɬɚɦ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɟɤɬɚɦɢ, ɚ ɩɢɬɚɧɧɹ ɭɩɪɚɜɥɿɧɧɹ 
ɩɨɪɬɮɟɥɹɦɢ ɩɪɨɟɤɬɿɜ ɜɢɫɜɿɬɥɟɧɿ ɦɟɧɲ ɞɨɤɥɚɞɧɨ. 
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ɍ ɫɜɨʀɣ ɪɨɛɨɬɿ ȼ.ȼ. ɐɚɪɶɨɜ [4] ɧɚɜɿɜ ɬɚɤɭ ɤɥɚɫɢɮɿɤɚɰɿɸ ɦɚɬɟɦɚ-
ɬɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɹɤɢɯ ɦɨɠɧɚ ɫɮɨɪɦɭɜɚɬɢ ɩɨɪɬɮɟɥɶ 
ɩɪɨɟɤɬɿɜ: 1) ɞɟɬɟɪɦɿɧɨɜɚɧɿ ɦɨɞɟɥɿ: ɥɿɧɿɣɧɿ, ɧɟɥɿɧɿɣɧɿ, ɞɢɧɚɦɿɱɧɿ, ɝɪɚɮɿ-
ɱɧɿ; 2) ɦɨɞɟɥɿ ɫɬɨɯɚɫɬɢɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ; 3) ɦɨɞɟɥɿ ɡ ɟɥɟɦɟɧɬɚɦɢ 

ɧɟɩɟɪɟɞɛɚɱɭɜɚɧɨɫɬɿ: ɬɟɨɪɿɹ ɿɝɨɪ, ɿɦɿɬɚɰɿɣɧɟ ɦɨɞɟɥɸɜɚɧɧɹ. 
Ƚɪɚɮɿɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬɮɟɥɹ ɩɪɨ-

ɟɤɬɿɜ ɡɚɩɪɨɩɨɧɭɜɚɜ Ȼ.ɉ. ȼɨɥɨɜɿɤɨɜ [5] ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɪɢɰɿ ɮɨɪ-
ɦɭɜɚɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɨɪɬɮɟɥɿɜ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɿɧɜɟɫɬɢɰɿɣɧɨʀ ɩɪɢ-

ɜɚɛɥɢɜɨɫɬɿ ɬɚ ɪɢɡɢɤɨɜɚɧɨɫɬɿ ɩɪɨɟɤɬɿɜ. Ɉɞɧɚɤ ɰɹ ɦɟɬɨɞɢɤɚ ɜɪɚɯɨɜɭє 
ɧɟɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɤɪɢɬɟɪɿʀɜ ɜɢɛɨɪɭ ɩɪɨɟɤɬɿɜ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɤɨɦɛɿɧɭɜɚɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɿ ɧɟɮɿɧɚɧɫɨɜɢɯ ɤɪɢɬɟɪɿʀɜ 
Ⱥ.Ɉ. Ⱦɟɦɱɟɧɤɨ [6] ɡɚɩɪɨɩɨɧɭɜɚɜ ɩɿɞɯɿɞ ɞɨ ɜɿɞɛɨɪɭ ɩɪɨɟɤɬɿɜ ɧɚ ɨɫɧɨ-
ɜɿ ɫɤɨɪɢɧɝɨɜɨʀ ɦɨɞɟɥɿ. Ⱦɥɹ ɡɧɢɠɟɧɧɹ ɮɚɤɬɨɪɚ ɫɭɛ’єɤɬɢɜɿɡɦɭ ɜ ɫɤɨ-
ɪɢɧɝɨɜɢɯ ɦɨɞɟɥɹɯ ɡɚɩɪɨɩɨɧɭɜɚɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɧɚɥɿɬɢɱɧɨɝɨ ɩɪɨɰɟɫɭ 
ɜɢɡɧɚɱɟɧɧɹ ɿєɪɚɪɯɿʀ ɰɿɥɟɣ (Analytic Hierarchy Process, ȺɇɊ) ɣ ɨɛʉɪɭ-
ɧɬɨɜɚɧɿ ɪɿɜɧɿ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɩɨɪɬɮɟɥɹ ɩɪɨɟɤɬɿɜ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ȺɇɊ-ɦɟɬɨɞɭ ɞɨɡɜɨɥɹє ɿɫɬɨɬɧɨ ɫɤɨɪɨɬɢɬɢ 

ɫɭɛ’єɤɬɢɜɧɿɫɬɶ ɨɰɿɧɨɤ, ɮɨɪɦɚɥɿɡɭɜɚɬɢ ɩɪɨɰɟɞɭɪɭ ɩɪɢɡɧɚɱɟɧɧɹ ɜɚɝ 
ɤɪɢɬɟɪɿʀɜ. 

ȼɢɛɿɪ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɳɨ 
ɜɯɨɞɹɬɶ ɭ ɩɨɪɬɮɟɥɶ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜ ɜ ɭɦɨɜɚɯ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ, 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɚɜɬɨɪɨɦ [7] ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɧɟɱɿɬɤɢɯ ɦɧɨ-
ɠɢɧ. ɐɟɣ ɦɟɬɨɞ ɭɪɚɯɨɜɭє ɨɰɿɧɤɢ ɜɢɬɪɚɬ ɪɿɡɧɢɯ ɪɟɫɭɪɫɿɜ ɬɚ ɬɪɭɞɨɦɿ-
ɫɬɤɿɫɬɶ ɪɨɛɿɬ, ɤɨɥɢ ɧɚ ɩɿɞɫɬɚɜɿ ɫɥɚɛɨɫɬɪɭɤɬɭɪɨɜɚɧɢɯ ɞɚɧɢɯ ɿ ɝɿɩɨɬɟɡ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɫɤɥɚɞɧɿ ɿɧɜɟɫɬɢɰɿɣɧɿ ɪɿɲɟɧɧɹ. 

Ƚɪɭɩɚ ɚɜɬɨɪɿɜ [8] ɪɨɡɝɥɹɞɚɥɚ ɜ ɫɜɨʀɣ ɪɨɛɨɬɿ ɪɿɡɧɿ ɦɨɞɟɥɿ ɨɩɬɢ-

ɦɿɡɚɰɿʀ ɩɨɪɬɮɟɥɹ ɩɪɨɟɤɬɿɜ, ɳɨ ɨɪɿєɧɬɭɸɬɶɫɹ ɧɚ ɦɚɤɫɢɦɿɡɚɰɿɸ ɤɨɪɢɫ-
ɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɱɢ ɦɿɧɿɦɿɡɚɰɿɸ ɪɢɡɢɤɭ, ɜɢɬɪɚɬ ɧɚ ɨɫɧɨɜɿ ɩɨɛɭɞɨɜɢ 

ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ, ɜɢɡɧɚɱɟɧɧɹ ɜɡɚєɦɨɡɚɥɟɠɧɨɫɬɿ ɩɪɨɟɤɬɿɜ ɩɨɪɬɮɟɥɹ, 
ɩɨɛɭɞɨɜɿ ɨɩɬɢɦɿɡɚɰɿɣɧɨʀ ɦɨɞɟɥɿ, ɮɨɪɦɭɜɚɧɧɿ ɦɨɞɟɥɿ ɪɨɡɩɨɞɿɥɭ ɪɟ-
ɫɭɪɫɿɜ ɦɿɠ ɩɪɨɟɤɬɚɦɢ ɩɨɪɬɮɟɥɹ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɨɪɿʀ ɧɟɱɿɬɤɢɯ ɦɧɨ-
ɠɢɧ ɞɨ ɡɚɞɚɱ ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɩɪɨɟɤɬɿɜ ɬɚ ɿɧ.  

ɇɚ ɩɪɚɤɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɿɞɯɨɞɢ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ 
ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɳɨ ɡɚɫɧɨɜɚɧɿ ɧɚ ɩɪɢɧɰɢɩɿ ɞɨɰɿɥɶɧɨɫɬɿ, ɡ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹɦ ɤɪɢɬɟɪɿʀɜ ɿɧɞɟɤɫɭ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ (IRR) ɬɚ ɱɢɫɬɨʀ ɩɪɢɜɟɞɟɧɨʀ 
ɜɚɪɬɨɫɬɿ ɩɪɨɟɤɬɭ (NPV), ɭɪɚɯɨɜɭɸɱɢ ɛɸɞɠɟɬɧɿ ɨɛɦɟɠɟɧɧɹ, ɹɤɿ ɦɨɠɭɬɶ 
ɜɢɡɧɚɱɚɬɢɫɹ ɹɤ ɡɨɜɧɿɲɧɿɦɢ, ɬɚɤ ɿ ɜɧɭɬɪɿɲɧɿɦɢ ɱɢɧɧɢɤɚɦɢ [8, 9]. 
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ɉɪɨɚɧɚɥɿɡɭɜɚɜɲɢ ɪɿɡɧɿ ɦɟɬɨɞɢɤɢ ɬɚ ɩɿɞɯɨɞɢ ɛɚɝɚɬɶɨɯ ɧɚɭɤɨ-
ɜɰɿɜ, ɦɨɠɟɦɨ ɫɤɚɡɚɬɢ, ɳɨ ɧɟɦɚє ɧɟ ɬɿɥɶɤɢ єɞɢɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɮɨɪ-
ɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɚɥɟ ɣ ɨɛ’єɤɬ ɨɰɿɧɤɢ ɜ ɚɜ-
ɬɨɪɿɜ ɪɿɡɧɢɣ. Ɍɨɦɭ ɬɪɟɛɚ ɜɞɨɫɤɨɧɚɥɸɜɚɬɢ ɦɟɬɨɞɢɤɭ ɨɰɿɧɤɢ ɬɚ 
ɜɢɛɨɪɭ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ ɫɮɨɪɦɭɜɚɬɢ ɬɚ ɭɩɪɚɜ-
ɥɹɬɢ ɩɨɪɬɮɟɥɟɦ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. 

Ɏɨɪɦɭɥɸɜɚɧɧɹ ɰɿɥɟɣ ɫɬɚɬɬɿ. ɐɿɥɥɸ ɫɬɚɬɬɿ є ɪɨɡɪɨɛɤɚ ɦɟɬɨ-
ɞɢɱɧɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬ-
ɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɨɫɥɿɞɠɟɧɧɹ. Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ 
ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɦɚє ɫɬɚ-
ɬɢ ɫɬɜɨɪɟɧɧɹ ɬɚɤɨʀ ɫɭɤɭɩɧɨɫɬɿ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, ɡɚ ɹɤɨʀ ɩɿɞ-
ɩɪɢєɦɫɬɜɨ ɨɞɟɪɠɢɬɶ ɦɚɤɫɢɦɚɥɶɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɜɿɞ ɪɨɡɪɨɛɤɢ 
ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɱɚɫɬɨ 
ɛɭɜɚє ɧɟɞɨɫɬɚɬɧɶɨ ɪɨɡɪɨɛɢɬɢ ɣ ɪɟɚɥɿɡɭɜɚɬɢ ɨɞɢɧ ɩɪɨɟɤɬ, ɬɚɤɨɠ 
ɨɞɧɨɱɚɫɧɨ ɿɫɧɭє ɣɦɨɜɿɪɧɿɫɬɶ, ɳɨ ɨɞɢɧ ɩɪɨɟɤɬ ɜɢɹɜɢɬɶɫɹ 
ɧɟɫɩɪɨɦɨɠɧɢɦ. Ⱦɥɹ ɰɿɥɟɣ ɞɢɜɟɪɫɢɮɿɤɚɰɿʀ, ɚ ɬɚɤɨɠ ɭ ɪɚɡɿ, ɹɤɳɨ ɞɥɹ 
ɪɟɚɥɿɡɚɰɿʀ ɫɬɪɚɬɟɝɿʀ ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɨɛɥɹɬɢ ɩɪɨɟɤɬɢ ɜ ɪɿɡɧɢɯ ɫɮɟɪɚɯ, 
ɫɤɥɚɞɚɸɬɶɫɹ ɩɨɪɬɮɟɥɿ ɩɪɨɟɤɬɿɜ. ɉɨɪɬɮɟɥɶ ɿɧɧɨɜɚɰɿɣ – ɰɟ ɤɨɦɩɥɟɤɫɧɨ 
ɨɛʉɪɭɧɬɨɜɚɧɢɣ ɩɟɪɟɥɿɤ ɧɨɜɨɜɜɟɞɟɧɶ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɨɛɢɬɢ 
ɫɚɦɨɫɬɿɣɧɨ ɜ ɨɪɝɚɧɿɡɚɰɿʀ, ɚɛɨ ɩɪɢɞɛɚɬɢ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ. 

ɉɪɨɰɟɫ ɪɟɚɥɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɛɭɞɶ-ɹɤɨɦɭ ɩɿɞ-
ɩɪɢєɦɫɬɜɿ ɩɟɪɟɞɛɚɱɚє ɪɨɡɪɨɛɤɭ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨ-
ɟɤɬɿɜ. ɇɚɣɫɤɥɚɞɧɿɲɢɦ ɡɚɜɞɚɧɧɹɦ ɩɟɪɟɞ ɤɟɪɿɜɧɢɤɚɦɢ є ɛɟɡɩɨɫɟɪɟɞ-
ɧɶɨ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɜɢɛɨɪɭ ɡɚɯɨɞɿɜ ɫɟɪɟɞ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ 
ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ. 

ɇɚɣɱɚɫɬɿɲɟ ɚɜɬɨɪɢ ɩɪɨɩɨɧɭɸɬɶ ɨɪɿєɧɬɭɜɚɬɢɫɹ ɧɚ ɞɠɟɪɟɥɚ ɩɨ-
ɤɪɢɬɬɹ ɩɨɬɪɟɛɢ ɜ ɩɪɨɟɤɬɚɯ, ɧɚ ʀɯ ɞɨɫɬɭɩɧɿɫɬɶ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɡɞɿɣ-
ɫɧɟɧɧɹ. Ɂɝɿɞɧɨ ɡ ɰɢɦ ɮɨɪɦɭɸɬɶɫɹ ɡɚɯɨɞɢ ɳɨɞɨ ɡɚɥɭɱɟɧɧɹ ɧɨɜɢɯ ɚɛɨ 
ɭɬɪɢɦɚɧɧɹ ɧɚɹɜɧɢɯ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ.  

Ⱥɥɟ ɩɟɪɟɞ ɬɢɦ ɹɤ ɫɮɨɪɦɭɜɚɬɢ ɩɨɪɬɮɟɥɶ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ, 
ɩɨɬɪɿɛɧɨ ɨɛɪɚɬɢ ɧɚɩɪɹɦɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ. 
Ⱦɥɹ ɰɶɨɝɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɛɚɡɨɜɿ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɜɢ-
ɹɜɥɹєɬɶɫɹ ɩɨɬɪɟɛɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɰɿ ɩɪɨɰɟɫɢ. Ⱦɥɹ ɮɨɪ-
ɦɭɜɚɧɧɹ ɡɚɝɚɥɶɧɨʀ ɫɯɟɦɢ ɩɪɨɰɟɫɭ ɜɢɛɨɪɭ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ 
ɿɧɧɨɜɚɰɿɣ ɫɥɿɞ ɤɟɪɭɜɚɬɢɫɹ ɬɟɯɧɨɥɨɝɿєɸ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɨɰɿɧɸɜɚɧɧɹ 
ɰɿɥɶɨɜɢɯ ɫɰɟɧɚɪɿʀɜ – ɫɰɟɧɚɪɧɨɝɨ ɩɿɞɯɨɞɭ [10, 11]. Ɉɫɧɨɜɧɢɦɢ ɟɬɚɩɚ-
ɦɢ ɫɬɜɨɪɟɧɧɹ ɡɚɡɧɚɱɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ є: 
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– ɪɨɡɪɨɛɤɚ ɫɰɟɧɚɪɿɸ, ɳɨ ɜɿɞɬɜɨɪɸє ɩɨɪɹɞɨɤ ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚ-
ɰɿɣ, ɨɪɿєɧɬɨɜɚɧɢɣ ɧɚ ɞɨɫɹɝɧɟɧɧɹ ɰɿɥɟɣ (ɩɿɞɰɿɥɟɣ); 

– ɨɬɪɢɦɚɧɧɹ ɟɤɫɩɟɪɬɧɢɯ ɨɰɿɧɨɤ ɰɿɥɟɣ ɿ ɮɚɤɬɨɪɿɜ, ɳɨ ɜɩɥɢɜɚ-
ɸɬɶ ɧɚ ʀɯ ɞɨɫɹɝɧɟɧɧɹ; 

– ɚɝɪɟɝɚɰɿɹ ɨɰɿɧɨɤ, ɜɢɛɿɪ ɚɥɶɬɟɪɧɚɬɢɜ ɿ ɩɿɞɝɨɬɨɜɤɚ ɪɟɤɨɦɟɧɞɚ-
ɰɿɣ ɞɥɹ ɨɫɨɛɢ, ɹɤɚ ɩɪɢɣɦɚє ɪɿɲɟɧɧɹ. 

Ȼɭɞɶ-ɹɤɿ ɰɿɥɿ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɭɡɝɨɞɠɭɜɚɬɢ ɡ 
ɡɚɝɚɥɶɧɨɸ ɫɬɪɚɬɟɝɿєɸ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɍɨɦɭ ɰɿɥɿ ɬɚ ɧɚɩɪɹɦɢ ɜɩɪɨɜɚ-
ɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɫɥɿɞ ɮɨɪɦɭɜɚɬɢ ɧɚɫɚɦɩɟɪɟɞ ʉɪɭɧɬɭɸɱɢɫɶ ɧɚ ɡɚɝɚ-
ɥɶɧɢɯ ɰɿɥɹɯ ɩɿɞɩɪɢєɦɫɬɜɚ.  

ȼɢɤɨɧɚɧɧɹ ɚɧɚɥɿɡɭ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɡ ɜɢɡɧɚɱɟɧɧɹ ɦɨɠɥɢɜɢɯ ɿɧ-

ɧɨɜɚɰɿɣ ɡɚ ɡɚɩɪɨɩɨɧɨɜɚɧɢɦɢ ɧɚɩɪɹɦɚɦɢ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 
ɇɚɩɪɢɤɥɚɞ, ɭ ɤɨɧɬɟɤɫɬɿ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɪɨɡɝɥɹɞɚɬɢ ɬɚɤɿ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɢ: ɨɫɧɨɜ-
ɧɿ, ɞɨɩɨɦɿɠɧɿ, ɭɩɪɚɜɥɿɧɫɶɤɿ, ɫɭɩɭɬɧɿ ɬɚ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ.  

ɇɚɫɬɭɩɧɢɦ ɤɪɨɤɨɦ ɜɢɡɧɚɱɚɸɬɶɫɹ ɦɨɠɥɢɜɿ ɿɧɧɨɜɚɰɿʀ, ʀɯ ɡɜ’ɹɡɨɤ 
ɬɚ ɡɧɚɱɭɳɿɫɬɶ ɧɚ ɩɿɞɫɬɚɜɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɚɤɬɨɪɧɨ-ɰɿɥɶɨɜɨɝɨ ɚɧɚɥɿɡɭ, 
ɨɫɤɿɥɶɤɢ ɛɭɞɶ-ɹɤɟ ɩɥɚɧɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɩɨ-
ɱɢɧɚєɬɶɫɹ ɡ ɩɨɫɬɚɧɨɜɤɢ ɬɚ ɨɰɿɧɤɢ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɧɚɩɪɹɦɢ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɯ 
ɪɨɡɝɨɪɬɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ «ɞɟɪɟɜɚ». Ȳɯ ɡɦɿɫɬ ɧɚɜɟɞɟɧɢɣ ɭ ɬɚɛɥ. 1. ɉɨ-
ɡɧɚɱɟɧɧɹ ɜɟɪɲɢɧ ɤɨɠɧɨɝɨ ɧɚɫɬɭɩɧɨɝɨ ɪɿɜɧɹ ɭɬɜɨɪɸєɬɶɫɹ ɡ ɩɨɡɧɚ-
ɱɟɧɧɹɦ ɋɿj, ɞɟ ɿ ɜɿɞɩɨɜɿɞɚє ɪɿɜɧɸ ɧɚɩɪɹɦɭ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿʀ, ɚ 
j – ɩɨɪɹɞɤɨɜɨɦɭ ɧɨɦɟɪɭ ɜ ɞɚɧɨɦɭ ɪɿɜɧɿ. 

ɉɿɫɥɹ ɩɨɛɭɞɨɜɢ «ɞɟɪɟɜɚ» ɜɢɡɧɚɱɚєɬɶɫɹ ɜɚɝɚ ɤɨɠɧɨɝɨ ɧɚɩɪɹɦɭ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɡɚ ʀɯ ɡɧɚɱɭɳɿɫɬɸ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ. Ⱦɥɹ ɜɢ-

ɡɧɚɱɟɧɧɹ ɜɚɝɢ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɩɟɪɲɨɝɨ ɪɿɜɧɹ ɧɟ-
ɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɟɤɫɩɟɪɬɧɭ ɨɰɿɧɤɭ, ɚ ɞɥɹ ɟɥɟɦɟɧɬɿɜ ɞɪɭɝɨɝɨ 
ɪɿɜɧɹ ɜɚɝɚ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɭɫɬɚɧɨɜɥɸєɬɶɫɹ, ɜɪɚɯɨɜɭɸɱɢ ɭɦɨ-
ɜɭ, ɳɨ ɫɭɦɚ ɜɚɝɢ ɩɿɞɩɨɪɹɞɤɨɜɚɧɢɯ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚ-
ɰɿɣ ɧɢɠɱɨɝɨ ɪɿɜɧɹ ɞɨɪɿɜɧɸє ɜɚɡɿ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ-

ɧɢɯ ɩɪɨɟɤɬɿɜ ɜɢɳɨɝɨ ɪɿɜɧɹ:  
 

,
1

,1∑
=

+=
n

j
jiij WW                                                  (1) 

 

ɞɟ Wij – ɜɚɝɚ j-ɨɝɨ ɧɚɩɪɹɦɭ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ i-ɝɨ ɪɿɜɧɹ; 
n – ɤɿɥɶɤɿɫɬɶ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ ɪɿɜɧɿ (ɿ+1). 
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 Ɍɚɛɥɢɰɹ 1 

Ɂɦɿɫɬ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ 

 

ɉɨɡɧɚɱɟɧɧɹ 
ɧɚɩɪɹɦɭ Ɂɦɿɫɬ ɧɚɩɪɹɦɭ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ 

ɋ0 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɞɿɹɥɶɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɋ1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ  

ɋ2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɞɨɩɨɦɿɠɧɿ ɩɪɨɰɟɫɢ  

ɋ4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɫɭɩɭɬɧɿ ɩɪɨɰɟɫɢ 

ɋ5 ɍɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɭ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ ɩɪɨɰɟɫɢ 

ɋ1.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɰɟɫɧɢɯ ɿɧɧɨɜɚɰɿɣ ɜ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ 

ɋ1.2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɞɭɤɬɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɜ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ 

ɋ1.3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɜ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ 

ɋ1.4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɜ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ 

ɋ2.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ2.2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ2.3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɟɤɨɧɨɦɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ2.4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɫɨɰɿɚɥɶɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ2.5 ɍɩɪɨɜɚɞɠɟɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ 
ɋ3.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɰɟɫɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɞɨɩɨɦɿɠɧɿ ɩɪɨɰɟɫɢ 

ɋ3.2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɞɭɤɬɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɞɨɩɨɦɿɠɧɿ ɩɪɨɰɟɫɢ 

ɋ3.3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɞɨɩɨɦɿɠɧɿ ɩɪɨɰɟɫɢ 

ɋ3.4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɞɨɩɨɦɿɠɧɿ ɩɪɨɰɟɫɢ 

ɋ4.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɰɟɫɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɫɭɩɭɬɧɿ ɩɪɨɰɟɫɢ 

ɋ4.2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɞɭɤɬɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɫɭɩɭɬɧɿ ɩɪɨɰɟɫɢ 

ɋ4.3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɫɭɩɭɬɧɿ ɩɪɨɰɟɫɢ 

ɋ4.4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɫɭɩɭɬɧɿ ɩɪɨɰɟɫɢ 

ɋ5.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɰɟɫɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ ɩɪɨɰɟɫɢ 

ɋ5.2 ɍɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɞɭɤɬɨɜɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ ɩɪɨɰɟɫɢ 

ɋ5.3 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ 
ɩɪɨɰɟɫɢ 

ɋ5.4 ɍɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɿɧɧɨɜɚɰɿɣ ɭ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɿ ɩɪɨɰɟɫɢ 

 

ɉɿɫɥɹ ɰɶɨɝɨ ɟɤɫɩɟɪɬɢ ɩɪɢɣɦɚɸɬɶ ɪɿɲɟɧɧɹ ɳɨɞɨ ɩɪɿɨɪɢɬɟɬɧɨɫɬɿ 
ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɧɚ ɫɜɿɣ ɪɨɡɫɭɞ, ɫɩɢ-

ɪɚɸɱɢɫɶ ɧɚ ɡɚɩɪɨɩɨɧɨɜɚɧɭ ɲɤɚɥɭ (ɬɚɛɥ. 2). 
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Ɍɚɛɥɢɰɹ 2 

ɒɤɚɥɚ ɨɰɿɧɤɢ «ɜɚɠɟɥɹ ɩɪɿɨɪɢɬɟɬɧɨɫɬɿ»  

ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ 

 

ɒɤɚɥɚ ɜɿɞɧɨɲɟɧɶ ɒɤɚɥɚ ɧɚɣɦɟɧɭɜɚɧɶ 
1 ɇɟ ɿɫɧɭє 

1,25 ɇɟɡɧɚɱɧɢɣ 

1,5 ɋɥɚɛɤɢɣ 

1,75 ɋɟɪɟɞɧɿɣ 

2 ȼɢɫɨɤɢɣ 

 

Ⱦɚɥɿ, ɜɪɚɯɨɜɭɸɱɢ «ɜɚɠɿɥɶ ɩɪɿɨɪɢɬɟɬɧɨɫɬɿ» ɿɧɧɨɜɚɰɿɣ, ɜɚɝɚ ɿɧ-

ɧɨɜɚɰɿɣ ɤɨɪɟɤɬɭєɬɶɫɹ ɟɤɫɩɟɪɬɚɦɢ ɬɚ ɩɟɪɟɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 
 

,VWSW ijij ⋅=                                          (2) 

 

ɞɟ  V – ɜɚɠɿɥɶ, ɨɛɪɚɧɢɣ ɟɤɫɩɟɪɬɚɦɢ (ɡɧɚɱɟɧɧɹ ɡɚ ɬɚɛɥ. 2); 

SWij – ɫɤɨɪɟɝɨɜɚɧɚ ɜɚɝɚ ɞɥɹ j-ʀ ɰɿɥɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ i-ɝɨ 
ɪɿɜɧɹ. 
 Ɉɬɠɟ, ɞɥɹ ɨɛɪɚɧɨɝɨ ɟɤɫɩɟɪɬɚɦɢ «ɜɚɠɟɥɹ ɩɪɿɨɪɢɬɟɬɧɨɫɬɿ» ɜɚɝɭ 
ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿʀ ɛɭɞɟ ɜɢɡɧɚɱɟɧɨ ɜ ɬɚɛɥ. 3. 

 

Ɍɚɛɥɢɰɹ 3 

ȼɢɡɧɚɱɟɧɧɹ ɜɚɝɢ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ  

ɿɧɧɨɜɚɰɿɣ ɧɚ ȺɌɉ 

 

ɐɿɥɿ ȼɚɝɚ Wi.j ȼɚɠɿɥɶ V 

Ɋɿɜɟɧɶ ɋɿj 
I 

ɪɿɜɧɹ 
II 

ɪɿɜɧɹ 
ɡɚɝɚɥɶɧɚ

1 1,25 1,5 1,75 2 

Cɤɨɪɟɝɨ-
ɜɚɧɚ ɜɚɝɚ 

SWi.j 

1 2 3 4 5 6 7 8 9 10 11 

I ɋ1 1 0,31       

ɋ1.1 0,32 0,10  +    0,13 

ɋ1.2 0,41 0,13    +  0,23 

ɋ1.3 0,11 0,03     + 0,06 
II 

ɋ1.4 

0,31 

0,16 0,05    +  0,09 

I ɋ2 1 0,28       

II ɋ2.1 
0,28 

0,31 0,09     + 0,18 
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Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ. 3 

 

1 2 3 4 5 6 7 8 9 10 11 

ɋ2.2 0,25 0,07   +   0,11 

ɋ2.3 0,21 0,06  +    0,08 

ɋ2.4 0,12 0,03    +  0,05 
II 

ɋ2.5 

0,28 

0,11 0,03  +    0,04 

I ɋ3 1 0,12       

ɋ3.1 0,32 0,04   +   0,06 

ɋ3.2 0,21 0,03    +  0,05 

ɋ3.3 0,30 0,04  +    0,05 
II 

ɋ3.4 

0,12 

0,17 0,02   +   0,03 

I ɋ4 1 0,18       

ɋ4.1 0,41 0,07     + 0,14 

ɋ4.2 0,17 0,03   +   0,05 

ɋ4.3 0,31 0,06    +  0,11 
II 

ɋ4.4 

0,18 

0,11 0,02     + 0,04 

I ɋ5 1 0,11       

ɋ5.1 0,31 0,03   +   0,05 

ɋ5.2 0,28 0,03   +   0,05 

ɋ5.3 0,29 0,03    +  0,05 
II 

ɋ5.4 

0,11 

0,12 0,01  +    0,01 

 

ɉɿɫɥɹ ɰɶɨɝɨ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɬɚ ɪɚɧɠɭ-
ɜɚɧɧɹ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɞɥɹ ɜɢɛɨɪɭ ɧɚɣɛɿɥɶɲ ɡɧɚ-
ɱɭɳɢɯ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɡɚɞɚɱɿ ɛɭɞɭєɬɶɫɹ ɦɚɬɪɢɰɹ ɜɡɚєɦɨɞɿʀ ɿɧɧɨ-
ɜɚɰɿɣ ɬɚ ɩɪɨɜɨɞɢɬɶɫɹ ɩɟɪɟɜɿɪɤɚ ɬɨɝɨ, ɧɚɫɤɿɥɶɤɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɨɞɧɿєʀ 
ɿɧɧɨɜɚɰɿʀ ɜɩɥɢɜɚє ɧɚ ɞɨɫɹɠɧɿɫɬɶ ɿɧɲɨʀ. Ɍɚɤɢɣ ɜɩɥɢɜ ɦɨɠɟ ɛɭɬɢ ɩɨ-
ɞɜɿɣɧɢɦ: ɚɛɨ ɿɧɧɨɜɚɰɿɹ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɞɨɫɹɝɧɟɧɧɹ ɿɧɲɨʀ, ɚɛɨ 
ɩɟɪɟɲɤɨɞɠɚє. ɍ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɤɥɿɬɢɧɤɚ ɧɚ ɩɟɪɟɬɢɧɿ ɪɹɞɤɚ ɨɞɧɿєʀ 
ɿɧɧɨɜɚɰɿʀ ɬɚ ɫɬɨɜɩɰɹ ɞɪɭɝɨʀ ɿɧɧɨɜɚɰɿʀ ɩɨɡɧɚɱɚєɬɶɫɹ ɡɧɚɤɨɦ «+», ɭ 
ɞɪɭɝɨɦɭ – ɡɧɚɤɨɦ «-». ɍ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɿɧɧɨɜɚɰɿʀ ɧɟ ɜɩɥɢɜɚɸɬɶ ɨɞɧɚ 
ɧɚ ɨɞɧɭ, ɤɥɿɬɢɧɤɚ ɡɚɥɢɲɚєɬɶɫɹ ɩɨɪɨɠɧɶɨɸ. 

ɋɢɥɭ ɜɡɚєɦɨɞɿʀ ɿɧɧɨɜɚɰɿɣ ɫɥɿɞ ɨɰɿɧɸɜɚɬɢ ɥɿɧɝɜɿɫɬɢɱɧɢɦɢ 

ɩɨɧɹɬɬɹɦɢ ɬɚ ɜɢɪɚɠɚɬɢ ɤɿɥɶɤɿɫɧɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɡ ɿɧɬɟɪɜɚɥɭ {0;1}. 

Ⱦɥɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɪɨɩɨɧɭєɬɶɫɹ ɬɚɤɚ ɜɟɪɛɚɥɶɧɨ-ɱɢɫɥɨɜɚ ɲɤɚɥɚ 
(ɬɚɛɥ. 4). 
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Ɍɚɛɥɢɰɹ 4 

ɒɤɚɥɚ ɨɰɿɧɤɢ ɜɡɚєɦɨɞɿʀ ɿɧɧɨɜɚɰɿɣ 

 

Ʌɿɧɝɜɿɫɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɑɢɫɥɨɜɟ ɡɧɚɱɟɧɧɹ 
ȼɿɞɫɭɬɧɿɫɬɶ ɜɡɚєɦɨɞɿʀ 0 (ɩɭɫɬɚ ɤɥɿɬɢɧɤɚ) 
Ⱦɭɠɟ ɫɥɚɛɤɚ ɜɡɚєɦɨɞɿɹ 0,1 

ɋɥɚɛɤɚ ɜɡɚєɦɨɞɿɹ 0,3 

ɋɟɪɟɞɧɹ ɜɡɚєɦɨɞɿɹ 0,5 

ɋɢɥɶɧɚ ɜɡɚєɦɨɞɿɹ 0,7 

Ⱦɭɠɟ ɫɢɥɶɧɚ ɜɡɚєɦɨɞɿɹ 0,9 

Ⱥɛɫɨɥɸɬɧɚ ɜɡɚєɦɨɞɿɹ 1 

 

Ɂɧɚɯɨɞɠɟɧɧɹ ɿɧɬɟɝɪɚɥɶɧɨʀ ɨɰɿɧɤɢ (Qi) ɜɡɚєɦɨɞɿʀ ɿɧɧɨɜɚɰɿɣ ɡɚ 
ɮɨɪɦɭɥɨɸ: 

 

,
1

∑
=

⋅=
n

j
ijiji XSWQ                                       (3) 

 

ɞɟ ɏij – ɟɤɫɩɟɪɬɧɚ ɨɰɿɧɤɚ, ɳɨ ɫɬɚɜɢɬɶɫɹ ɜ ɤɥɿɬɢɧɤɭ ɧɚ ɩɟɪɟɬɢɧɿ ɫɬɨɜ-
ɩɱɢɤɚ ɬɚ ɪɹɞɤɚ ɧɚɩɪɹɦɿɜ ɿɧɧɨɜɚɰɿɣ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɡɪɚɯɭɧɤɿɜ ɿɧɬɟɝɪɚɥɶɧɨʀ ɨɰɿɧɤɢ ɪɚɧɠɭɸɬɶ 
ɧɚɩɪɹɦɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɡɚ ɬɚɤɢɦ ɤɪɢɬɟɪɿєɦ: ɱɢɦ ɛɿɥɶɲɟ 
ɡɧɚɱɭɳɚ ɿɧɧɨɜɚɰɿɹ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɣɨɝɨ ɩɪɨɰɟɫɿɜ, ɬɢɦ ɛɿɥɶɲɚ ʀʀ 
ɿɧɬɟɝɪɚɥɶɧɚ ɨɰɿɧɤɚ. 

ɍɧɚɫɥɿɞɨɤ ɜɿɞɛɨɪɭ ɩɟɪɟɜɚɠɚɸɬɶ ɿɧɧɨɜɚɰɿʀ, ɹɤɿ ɩɨɬɪɿɛɧɨ ɜɩɪɨ-
ɜɚɞɠɭɜɚɬɢ ɜ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ ɩɿɞɩɪɢєɦɫɬɜɚ. ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɨʀ 
ɨɰɿɧɤɢ (ɬɚɛɥ. 5) ɛɭɥɢ ɨɛɪɚɧɿ ɞɟɫɹɬɶ ɩɪɿɨɪɢɬɟɬɧɢɯ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚ-
ɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɜ ɨɫɧɨɜɧɿ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɢ ɩɿɞɩɪɢєɦɫɬɜɚ.  

ɓɨɛ ɫɮɨɪɦɭɜɚɬɢ ɩɨɪɬɮɟɥɶ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɞɥɹ ȺɌɉ ɬɚ 
ɨɛɪɚɬɢ ɧɚɣɛɿɥɶɲ ɩɪɢɣɧɹɬɧɿ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜɢ, ɧɟɨɛ-

ɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ [12].  

Ɉɫɧɨɜɧɨɸ ɿɞɟєɸ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ є ɜɩɨɪɹɞɤɭɜɚɧɧɹ 
ɩɪɨɰɟɫɭ ɜɢɫɭɜɚɧɧɹ ɣ ɪɨɡɝɥɹɞɭ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ. Ɋɨɡ-
ɪɚɯɭɧɨɤ ɛɭɞɭєɬɶɫɹ ɧɚ ɬɨɦɭ, ɳɨ ɜ ɩɨɥɟ ɡɨɪɭ ɦɨɠɭɬɶ ɩɨɬɪɚɩɢɬɢ ɜɚɪɿ-
ɚɧɬɢ, ɹɤɿ ɪɚɧɿɲɟ ɧɟ ɪɨɡɝɥɹɞɚɥɢɫɹ.  

Ⱦɥɹ ɜɢɛɨɪɭ ɚɥɶɬɟɪɧɚɬɢɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ (Zij) ɩɨɬɪɿɛɧɨ 
ɫɮɨɪɦɭɜɚɬɢ ɦɨɪɮɨɥɨɝɿɱɧɭ ɦɚɬɪɢɰɸ ɡɚ ɨɛɪɚɧɢɦɢ ɧɚɩɪɹɦɚɦɢ ɜɩɪɨ-
ɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ, ɹɤɚ ɧɚɜɟɞɟɧɚ ɜ ɬɚɛɥ. 6. 
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Ɍɚɛɥɢɰɹ  6 

Ɇɨɪɮɨɥɨɝɿɱɧɚ ɦɚɬɪɢɰɹ ɩɪɨɩɨɧɨɜɚɧɢɯ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ  

ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɡɚ ɨɛɪɚɧɢɦɢ ɧɚɩɪɹɦɚɦɢ ɞɥɹ ȺɌɉ 

 

ɇɚɩɪɹɦɢ 

ɿɧɧɨɜɚɰɿɣ 
ɍɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨɝɨ ɍɞɨɫɤɨɧɚɥɟɧɧɹ 

ɋ1 ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ ɞɥɹ ɨɫɧɨɜɧɢɯ ɩɪɨɰɟɫɿɜ 

ɋ1.1 Z1.1.1 ɉɪɢɞɛɚɧɧɹ ɧɨɜɨɝɨ Ɋɋ Z1.1.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨɝɨ 
Ɋɋ 

ɋ1.2 Z1.2.1 Ɋɨɡɪɨɛɤɚ ɧɨɜɨʀ ɬɟɯɧɨɥɨɝɿʀ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɤɥɿєɧɬɿɜ 

Z1.2.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ 

ɋ1.3 Z1.3.1 Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ ɡɚɤɚɡɭ 
ɩɨɫɥɭɝɢ ɨɧ-ɥɚɣɧ ɡɚɦɨɜɥɟɧɧɹ 

Z1.3.2 ȱɧɞɢɜɿɞɭɚɥɶɧɟ 
ɮɨɪɦɭɜɚɧɧɹ ɧɚɹɜɧɨʀ ɩɨɫɥɭɝɢ 

ɞɥɹ ɤɥɿєɧɬɚ 
ɋ1.4 Z1.4.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨʀ 

ɩɨɫɥɭɝɢ  

Z1.4.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨʀ 
ɩɨɫɥɭɝɢ  

ɋ2 ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ ɞɥɹ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɩɪɨɰɟɫɿɜ 

ɋ2.1 Z2.1.1 ɍɩɪɨɜɚɞɠɟɧɧɹ ɤɨɧɰɟɩɰɿʀ 
ɬɨɬɚɥɶɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ 

Z2.1.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ 

ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɩɨɫɥɭɝ 
ɋ2.2 Z2.2.1 ȼɢɯɿɞ ɧɚ ɧɨɜɢɣ ɪɢɧɨɤ Z2.2.2 Ɋɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ 

ɩɨɫɥɭɝ 
ɋ4 ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ ɞɥɹ ɫɭɩɭɬɧɿɯ ɩɪɨɰɟɫɿɜ 

ɋ4.1 Z4.1.1 Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ GPS-

ɦɨɧɿɬɨɪɢɧɝɭ ɚɜɬɨɦɨɛɿɥɿɜ  
Z4.1.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ 

ɜɿɞɫɬɟɠɟɧɧɹ ɜɚɧɬɚɠɿɜ 
ɋ4.3 Z4.3.1 Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ ɞɨɫɬɚɜɤɢ 

«ɜɿɞ ɞɜɟɪɟɣ – ɞɨ ɞɜɟɪɟɣ» 

Z4.3.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ 
ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ ɜɚɧɬɚɠɿɜ 

ɋ4.4 Z4.4.1 ɉɪɢɞɛɚɧɧɹ ɧɨɜɨɝɨ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 
ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ 

ɜɚɧɬɚɠɭ 

Z4.4.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ 
ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ ɜɚɧɬɚɠɭ 

 ɋ5 ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ ɞɥɹ ɡɚɛɟɡɩɟɱɭɜɚɥɶɧɢɯ ɩɪɨɰɟɫɿɜ 

ɋ5.4 Z5.4.1 ɉɪɢɞɛɚɧɧɹ ɧɨɜɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɟɫɭɪɫɚɦɢ 

Z5.4.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɟɫɭɪɫɚɦɢ 

 

ʈɪɭɧɬɭɸɱɢɫɶ ɧɚ ɤɥɚɫɢɮɿɤɚɰɿʀ ɿɧɧɨɜɚɰɿɣ, ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɞɜɚ ɬɢɩɢ ɿɧɧɨɜɚɰɿɣ – ɭɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨɝɨ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜ-
ɧɨɝɨ. ɐɟ ɞɨɡɜɨɥɢɬɶ ɭɫɟɛɿɱɧɨ ɨɰɿɧɢɬɢ ɪɿɡɧɿ ɚɥɶɬɟɪɧɚɬɢɜɢ ɜɩɪɨɜɚ-
ɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ. ɓɨɛ ɫɮɨɪɦɭɜɚɬɢ ɩɨɪɬɮɟɥɶ ɿɧɧɨ-
ɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɬɚ ɨɛɪɚɬɢ ɧɚɣɛɿɥɶɲ ɩɪɢɣɧɹɬɧɿ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɚɥɶɬɟɪɧɚɬɢɜɢ, ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞ ɚɧɚɥɿɡɭ ɿєɪɚɪɯɿɣ. 
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Ƀɨɝɨ ɨɫɧɨɜɧɨɸ ɿɞɟєɸ є ɫɬɪɭɤɬɭɪɢɡɚɰɿɹ ɡɚɞɚɱ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ 
ɲɥɹɯɨɦ ɩɨɛɭɞɨɜɢ ɛɚɝɚɬɨɪɿɜɧɟɜɨʀ ɿєɪɚɪɯɿʀ, ɹɤɚ ɨɛ’єɞɧɭє ɜɫɿ ɤɨɦɩɨɧɟ-
ɧɬɢ ɡɚɜɞɚɧɧɹ, ɳɨ ɦɚɸɬɶ ɿɧɬɟɪɟɫ, ɞɚɥɿ ɜɨɧɢ ɩɨɪɿɜɧɸɸɬɶɫɹ ɦɿɠ ɫɨɛɨɸ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɨ ɪɨɡɪɨɛɥɟɧɢɯ ɞɥɹ ɰɶɨɝɨ ɩɪɨɰɟɞɭɪ. ɍɧɚɫɥɿ-
ɞɨɤ ɰɶɨɝɨ ɫɬɚє ɦɨɠɥɢɜɢɦ ɨɬɪɢɦɚɧɧɹ ɱɢɫɥɟɧɧɢɯ ɨɰɿɧɨɤ ɿɧɬɟɧɫɢɜɧɨ-
ɫɬɿ ɜɡɚєɦɨɜɩɥɢɜɭ ɟɥɟɦɟɧɬɿɜ ɿєɪɚɪɯɿʀ, ɧɚ ɩɿɞɫɬɚɜɿ ɹɤɢɯ ɨɰɿɧɸєɬɶɫɹ 
ɫɬɭɩɿɧɶ ɩɟɪɟɜɚɝɢ ɚɥɶɬɟɪɧɚɬɢɜ ɝɨɥɨɜɧɨʀ ɰɿɥɿ. 

ȼɢɛɿɪ ɚɥɶɬɟɪɧɚɬɢɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɞɥɹ ɜɯɨɞɠɟɧɧɹ ɜ 
ɩɨɪɬɮɟɥɶ ɩɿɞɩɪɢєɦɫɬɜɚ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɩɪɨɜɨɞɢɬɢ ɡɚ ɬɚɤɢɦɢ ɤɪɢɬɟ-
ɪɿɹɦɢ: Ʉ1 – ɬɟɪɦɿɧɨɜɿɫɬɶ ɩɪɨɟɤɬɭ, Ʉ2 – ɧɚɹɜɧɿɫɬɶ ɪɟɫɭɪɫɿɜ ɞɥɹ ɜɩɪɨ-
ɜɚɞɠɟɧɧɹ, Ʉ3 – ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɪɨɟɤɬɭ, Ʉ4 – ɪɟɚɥɶɧɿɫɬɶ ɩɪɨɟɤɬɭ. 

Ɉɬɠɟ, ɩɪɨɜɟɞɟɦɨ ɚɧɚɥɿɡ ɦɟɬɨɞɨɦ ɩɨɩɚɪɧɨɝɨ ɩɨɪɿɜɧɹɧɧɹ, ɞɥɹ 
ɰɶɨɝɨ ɨɬɪɢɦɭєɦɨ ɦɚɬɪɢɰɸ ɩɟɪɟɜɚɝ ɤɪɢɬɟɪɿʀɜ (ɬɚɛɥ. 7). 

 

Ɍɚɛɥɢɰɹ 7 

Ɇɚɬɪɢɰɹ ɩɟɪɟɜɚɝ ɤɪɢɬɟɪɿʀɜ 

 

 Ʉ1 Ʉ2 Ʉ3 Ʉ4 Ⱦɨɛɭɬɨɤ ɋɬɭɩɿɧɶ ɉɪɿɨɪɢɬɟɬ 
Ʉ1 1 0,14 0,33 0,33 0,02 0,351 0,076 

Ʉ2 7 1 5 0,2 7 1,627 0,353 

Ʉ3 3 0,2 1 5 3 1,316 0,285 

Ʉ4 3 5 0,2 1 3 1,316 0,285 

 

Ⱥɧɚɥɨɝɿɱɧɨ ɮɨɪɦɭɸɬɶɫɹ ɦɚɬɪɢɰɿ ɩɟɪɟɜɚɝ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ (Zi.j, Zi.j+n) ɳɨɞɨ ɤɪɢɬɟɪɿʀɜ Ʉ1, Ʉ2, Ʉ3, Ʉ4 ɬɚ ɪɟɡɭɥɶɬɚɬɢ 

ɨɬɪɢɦɚɧɢɯ ɩɪɿɨɪɢɬɟɬɿɜ ɡɚ ɿɧɧɨɜɚɰɿɣɧɢɦɢ ɩɪɨɟɤɬɚɦɢ ɡɿɫɬɚɜɢɦɨ ɡ 
ɜɚɝɨɸ ɤɪɢɬɟɪɿʀɜ. 

ȼɟɤɬɨɪɢ ɩɪɿɨɪɢɬɟɬɿɜ ɞɥɹ ɦɚɬɪɢɰɶ ɩɨɪɿɜɧɹɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ (ɬɚɛɥ. 6) ɦɚɸɬɶ ɬɚɤɢɣ ɜɢɝɥɹɞ ɡɚ ɤɪɢɬɟɪɿɹɦɢ: 

 

WA
Ʉ1 = {0,142; 0,073; 0,008; 0,010; 0,073; 0,021; 0,021; 0,051; 

0,005; 0,014; 0,016; 0,044; 0,006; 0,014; 0,042; 0,022; 0,143; 0,072; 

0,145; 0,078} – ɩɪɿɨɪɢɬɟɬ ɚɥɶɬɟɪɧɚɬɢɜ ɳɨɞɨ ɤɪɢɬɟɪɿɸ Ʉ1; 
 

WA
Ʉ2 = {0,012; 0,023; 0,023; 0,043; 0,129; 0,061; 0,061; 0,131; 

0,009; 0,044; 0,033; 0,072; 0,156; 0,078; 0,020; 0,020; 0,010; 0,039; 

0,013; 0,023} – ɩɪɿɨɪɢɬɟɬ ɚɥɶɬɟɪɧɚɬɢɜ ɳɨɞɨ ɤɪɢɬɟɪɿɸ Ʉ2; 
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WA
Ʉ3 = {0,089; 0,028; 0,016; 0,015; 0,053; 0,053; 0,009; 0,028; 

0,029; 0,010; 0,016; 0,058; 0,144; 0,110; 0,010; 0,016; 0,098; 0,060; 

0,130; 0,029} – ɩɪɿɨɪɢɬɟɬ ɚɥɶɬɟɪɧɚɬɢɜ ɳɨɞɨ ɤɪɢɬɟɪɿɸ Ʉ3; 
 

WA
Ʉ4 

= {0,008; 0,017; 0,068; 0,037; 0,137; 0,038; 0,038; 0,157; 

0,017; 0,076; 0,017; 0,017; 0,150; 0,079; 0,039; 0,040; 0,017; 0,039; 

0,010; 0,011} – ɩɪɿɨɪɢɬɟɬ ɚɥɶɬɟɪɧɚɬɢɜ ɳɨɞɨ ɤɪɢɬɟɪɿɸ Ʉ4. 
 

ɏ = {0,076; 0,353; 0,285; 0,285} – ɩɪɿɨɪɢɬɟɬ ɤɪɢɬɟɪɿʀɜ. 
 

Ɉɛ’єɞɧɭɸɱɢ ɞɚɧɿ ɜɟɤɬɨɪɢ ɩɪɿɨɪɢɬɟɬɿɜ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɬɚ 
ɤɪɢɬɟɪɿʀɜ, ɨɬɪɢɦɚєɦɨ ɬɚɤɢɣ ɜɢɝɥɹɞ: 

 

[ ][ ]

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

=

025,0

056,0

047,0

047,0

025,0

024,0

082,0

139,0

050,0

022,0

041,0

017,0

103,0

037,0

049,0

105,0

031,0

033,0

026,0

043,0

XA

.

 

 

Ɍɟɩɟɪ ɧɟɨɛɯɿɞɧɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɫɤɥɚɫɬɢ ɤɨɦɛɿɧɚɰɿʀ ɚɥɶɬɟɪɧɚ-
ɬɢɜ ɜɚɪɿɚɧɬɿɜ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ. Ɂɝɿɞɧɨ ɡ ɞɚɧɢɦɢ 
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ɬɚɛɥ. 6 ɦɨɠɧɚ ɮɨɪɦɭɜɚɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɚɥɶɬɟɪɧɚɬɢɜɢ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ ɭ ɩɨɪɬɮɟɥɿ ɛɟɡɥɿɱɱɸ ɫɩɨɫɨɛɚɦɢ. Ɍɨɦɭ ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɡɚɞɚɱɿ 
ɜ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɿɡɧɨɦɚɧɿɬɧɿ ɦɟɬɨɞɢ ɫɢɧ-

ɬɟɡɭ ɪɚɰɿɨɧɚɥɶɧɢɯ ɫɢɫɬɟɦ. Ɉɫɧɨɜɨɸ ɜɫɿɯ ɦɟɬɨɞɿɜ є ɦɟɬɨɞ ɞɟɪɟɜɨɩɨɞɿ-
ɛɧɨɝɨ ɫɢɧɬɟɡɭ [12], ɹɤɢɣ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ. ȼɿɧ ɧɚɥɟ-
ɠɢɬɶ ɞɨ ɦɟɬɨɞɿɜ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɩɨɫɥɿɞɨɜɧɨɝɨ ɞɟɬɟɪɦɿɧɨɜɚɧɨɝɨ 
ɩɨɲɭɤɭ ɣ ɞɨɡɜɨɥɹє ɫɭɬɬєɜɨ ɡɦɟɧɲɢɬɢ ɤɿɥɶɤɿɫɬɶ ɨɩɟɪɚɰɿɣ ɩɨɪɿɜɧɹɧɨ ɡ 
ɩɨɜɧɢɦ ɩɟɪɟɛɨɪɨɦ ɜɚɪɿɚɧɬɿɜ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɦɨɪɮɨɥɨɝɿɱɧɿɣ ɬɚɛɥɢɰɿ. 

Ɂɧɚɱɟɧɧɹ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɪɚɧɝɭ ɩɪɨɟɤɬɭ. ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ ɡ ɧɚɣɦɟɧɲɨɸ ɩɪɿɨɪɢɬɟɬɧɿɫɬɸ 

ɛɭɞɭɬɶ ɦɚɬɢ ɨɫɬɚɧɧɿ ɪɚɧɝɢ ɣ ɨɫɬɚɧɧɿɦɢ ɛɭɞɭɬɶ ɪɨɡɝɥɹɞɚɬɢɫɹ ɞɥɹ 
ɤɨɦɛɿɧɭɜɚɧɧɹ ɚɥɶɬɟɪɧɚɬɢɜ. Ɂɚ ɨɫɧɨɜɭ ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚ-
ɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɨɛɢɪɚєɦɨ ɿɧɧɨɜɚɰɿɣɧɢɣ ɩɪɨɟɤɬ ɡ ɧɚɣɜɢɳɨɸ ɩɪɿɨɪɢ-

ɬɟɬɧɿɫɬɸ ɡɚ ɧɚɣɜɚɠɥɢɜɿɲɢɦ ɤɪɢɬɟɪɿєɦ Ʉ2 «ɧɚɹɜɧɿɫɬɶ ɪɟɫɭɪɫɿɜ ɞɥɹ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɟɤɬɭ» (ɞɢɜ. ɬɚɛɥ. 7). Ɂɚ ɰɢɦ ɤɪɢɬɟɪɿєɦ ɨɛɪɚɧɨ ɿɧ-

ɧɨɜɚɰɿɣɧɢɣ ɩɪɨɟɤɬ – Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ GPS-ɦɨɧɿɬɨɪɢɧɝɭ ɚɜɬɨɦɨɛɿ-
ɥɿɜ (Z4.1.1). Ɋɟɡɭɥɶɬɚɬɢ ɞɟɪɟɜɨɩɨɞɿɛɧɨɝɨ ɫɢɧɬɟɡɭ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣ-

ɧɢɯ ɩɪɨɟɤɬɿɜ ɩɨɞɚɧɨ ɧɚ ɪɢɫ. 1. 

Ɉɬɠɟ, ɧɚɣɤɪɚɳɢɣ ɜɚɪɿɚɧɬ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɿɚɧɬɚ ɩɨɪɬɮɟɥɹ ɿɧ-

ɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ȺɌɉ – є ɤɨɦɛɿɧɚɰɿɹ ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɨɟɤɬɿɜ Z4.1.1 

Z1.4.2 Z1.3.1 Z4.1.2 Z4.4.1 Z2.2.2.  

ɇɚɣɨɩɬɢɦɚɥɶɧɿɲɢɣ ɜɚɪɿɚɧɬ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ 
ȺɌɉ ɭ ɦɟɠɚɯ ɫɬɪɚɬɟɝɿʀ ɤɨɦɩɪɨɦɿɫɭ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 8. 

 

Ɍɚɛɥɢɰɹ 8 

Ɉɩɬɢɦɚɥɶɧɢɣ ɩɨɪɬɮɟɥɶ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ȺɌɉ 

 

ɉɨɡɧɚɱɟɧɧɹ ȱɧɧɨɜɚɰɿɣɧɿ ɩɪɨɟɤɬɢ  

Z4.1.1 Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ GPS-ɦɨɧɿɬɨɪɢɧɝɭ ɚɜɬɨɦɨɛɿɥɿɜ  
Z1.4.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨʀ ɩɨɫɥɭɝɢ 

Z1.3.1 Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ ɡɚɦɨɜɥɟɧɧɹ ɩɨɫɥɭɝɢ ɨɧ-ɥɚɣɧ 

Z4.1.2 ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɜɿɞɫɬɟɠɟɧɧɹ ɜɚɧɬɚɠɿɜ 
Z5.4.1 ɉɪɢɞɛɚɧɧɹ ɧɨɜɨɝɨ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɨɪɝɚɧɿ-

ɡɚɰɿʀ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɟɫɭɪɫɚɦɢ 

Z2.2.2 Ɋɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɩɨɫɥɭɝ 
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Ɉɬɠɟ, ɭɧɚɫɥɿɞɨɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɢɤɢ ɛɭɥɢ ɨɛɪɚɧɿ ɧɚɣɟɮɟɤ- 
ɬɢɜɧɿɲɿ ɬɚ ɧɚɣɜɢɝɿɞɧɿɲɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɫɬɚɧɨɜɥɟɧɢɯ ɤɪɢɬɟɪɿʀɜ 
ɜɚɪɿɚɧɬɢ ɮɨɪɦɭɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ȺɌɉ. 

ȼɢɯɨɞɹɱɢ ɡ ɜɢɳɟɧɚɜɟɞɟɧɨɝɨ, ɩɪɨɩɨɧɭєɬɶɫɹ ɚɥɝɨɪɢɬɦ ɡɞɿɣɫɧɟɧ-

ɧɹ ɩɪɨɰɟɫɭ ɜɢɛɨɪɭ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɿɚɧɬɚ ɩɨɪɬɮɟɥɹ 
ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ȺɌɉ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ 
ɚɧɚɥɿɡɭ ɬɚ ɚɧɚɥɿɡɭ ɿєɪɚɪɯɿɣ, ɳɨ ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ. 2. 

 

 

Ɋɢɫ. 2. ɉɪɨɰɟɫ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɿɚɧɬɚ ɩɨɪɬɮɟɥɹ  

ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ 

 

ȼɢɫɧɨɜɤɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɭɥɢ ɜɞɨɫɤɨɧɚɥɟɧɿ ɦɟɬɨɞɢɱɧɿ ɨɫɧɨɜɢ 

ɜɢɛɨɪɭ ɩɪɿɨɪɢɬɟɬɧɢɯ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɬɚ ɮɨɪɦɭ-
ɜɚɧɧɹ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɹɤɿ, ɧɚ ɜɿɞ-

ɦɿɧɭ ɜɿɞ ɧɚɹɜɧɢɯ, ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɰɟɧɚɪɧɨɝɨ ɩɿɞɯɨɞɭ, 
ɦɨɪɮɨɥɨɝɿɱɧɨɦɭ ɚɧɚɥɿɡɿ ɬɚ ɚɧɚɥɿɡɿ ɿєɪɚɪɯɿɣ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ 
ɞɨɡɜɨɥɹє ɡɿɫɬɚɜɥɹɬɢ ɛɚɠɚɧɧɹ ɣ ɦɨɠɥɢɜɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɡ ɪɟɚɥɿɡɚɰɿʀ 
ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ ɭ ɪɿɡɧɢɯ ɛɿɡɧɟɫ-ɩɪɨɰɟɫɚɯ ɩɿɞɩɪɢєɦɫɬɜɚ.  

ȼɢɡɧɚɱɟɧɧɹ ɰɿɥɟɣ ɿ ɡɚɞɚɱ ɩɿɞɩɪɢєɦɫɬɜɚ 

ɉɿɞɛɿɪ ɤɪɢɬɟɪɿʀɜ ɜɢɛɨɪɭ ɚɥɶɬɟɪɧɚɬɢɜ ɡɚ ɤɨɠɧɢɦ ɩɨɪɬɮɟɥɟɦ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɪɨɟɤɬɿɜ 

 Ɂɚɧɟɫɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɭ ɦɨɪɮɨɥɨɝɿɱɧɭ ɬɚɛɥɢɰɸ 

ɉɨɛɭɞɨɜɚ ɫɬɪɭɤɬɭɪɢ ɿєɪɚɪɯɿʀ ɤɪɢɬɟɪɿʀɜ-ɚɥɶɬɟɪɧɚɬɢɜ 

ɉɨɩɚɪɧɟ ɩɨɪɿɜɧɹɧɧɹ ɨɛɪɚɧɢɯ ɤɪɢɬɟɪɿʀɜ ɦɿɠ ɫɨɛɨɸ ɦɟɬɨɞɨɦ ɚɧɚɥɿɡɭ ɿєɪɚɪɯɿʀ 

ɉɨɱɟɪɝɨɜɟ ɩɨɩɚɪɧɟ ɩɨɪɿɜɧɹɧɧɹ ɨɛɪɚɧɢɯ ɚɥɶɬɟɪɧɚɬɢɜ 

ȼɢɡɧɚɱɟɧɧɹ ɿɧɬɟɝɪɚɥɶɧɨʀ ɨɰɿɧɤɢ ɤɨɠɧɨʀ ɚɥɶɬɟɪɧɚɬɢɜɢ 

Ʉɨɦɛɿɧɚɰɿɹ ɚɥɶɬɟɪɧɚɬɢɜ ɭ ɩɨɪɬɮɟɥɿ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ 

ȼɢɛɿɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɬɮɟɥɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɟɤɬɿɜ 

 ȼɢɡɧɚɱɟɧɧɹ ɬɚ ɜɢɛɿɪ ɧɚɩɪɹɦɿɜ ɭɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ 
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