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Аɧɧɨɬɚɰɢɹ: ȼɢɪɬɭɚɥɶɧɵɟ ɬɪɟɧɚɠёɪɵ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ 
ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɤɨɦɩɶɸɬɟɪɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɚ ɬɚɤɠɟ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɢ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. ȼ ɫɬɚɬɶɟ ɨɩɢɫɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɜɢɪɬɭɚɥɶɧɵɯ 
ɦɢɪɨɜ ɢ ɬɪɟɧɚɠёɪɨɜ ɜ ɭɫɥɨɜɢɹɯ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɵɯ ɪɚɛɨɱɢɯ 

ɦɟɫɬ. Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɮɨɪɦɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ ɫɛɨɪɤɢ ɢ ɦɨɧɬɚɠɚ 
ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɢɦɟɪɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɨɛɴёɦɧɨɝɨ ɦɨɧɬɚɠɚ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɢɪɬɭɚɥɶɧɵɣ ɬɪɟɧɚɠёɪ; ɦɨɞɟɥɢɪɨɜɚɧɢɟ; ɠɝɭɬɨɜɨɣ 

ɦɨɧɬɚɠ. 

DEVELOPMENT OF RADIO MOUNTING VIRTUAL 
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Abstract: Virtual simulators are quite effective way of computerization 

of studying process which involves working out of technological process 

skills on industrial workplaces and emergency situations. In the article 

virtual worlds and large enterprise virtual simulators applications is 

described, virtual workplaces organization scheme is given. Mounting 

objects formalization problem is solved on the example of wire harness 

mounting workplace. 
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ȼɜɟɞɟɧɢɟ 
ȼɢɪɬɭɚɥɶɧɵɟ ɦɢɪɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɣ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ ɜ ɬɟɨɪɢɢ ɢ ɩɪɚɤɬɢɤɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɨɛɭɱɟɧɢɹ. ȼɢɪɬɭɚɥɶɧɵɟ ɬɪɟɧɚɠёɪɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɜ ɩɥɚɧɟ 
ɫɨɤɪɚɳɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɫɨɩɪɨɜɨɠɞɟɧɢɟ, ɚ ɬɚɤɠɟ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɭɱɟɧɢɹ 
ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɣ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ [1]. 

ȼɢɪɬɭɚɥɶɧɵɟ ɬɪɟɧɚɠёɪɵ ɩɨɡɜɨɥɹɸɬ ɩɨɥɧɨɫɬɶɸ «ɩɨɝɪɭɡɢɬɶɫɹ» ɜ 
ɨɛɭɱɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɩɪɢɛɥɢɠɟɧɧɨɟ ɤ ɪɟɚɥɶɧɨɫɬɢ [2]. ȼ ɪɚɛɨɬɟ [5] 

ɪɟɚɥɢɡɨɜɚɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɦɨɧɬɚɠɟ, 
ɫɛɨɪɤɟ, ɪɟɝɭɥɢɪɨɜɤɟ ɢ ɧɚɥɚɞɤɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ 

ɜɢɪɬɭɚɥɶɧɵɟ ɬɪɟɧɚɠёɪɵ ɫɧɚɛɠɟɧɵ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɨɣ ɞɥɹ ɨɰɟɧɤɢ ɢ 

ɩɨɫɥɟɞɭɸɳɟɣ ɨɩɬɢɦɢɡɚɰɢɢ ɞɟɣɫɬɜɢɣ ɨɛɭɱɚɸɳɟɝɨɫɹ. 
ȼɢɪɬɭɚɥɶɧɵɟ ɬɪɟɧɚɠёɪɵ ɬɚɤɠɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɪɚɛɨɬɤɢ 

ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɫ ɰɟɥɶɸ ɨɛɭɱɟɧɢɹ 
ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɫɨɤɪɚɳɟɧɢɹ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ȼ ɪɚɛɨɬɟ [10] ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɢ 

ɜɧɟɞɪɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɜ ɬɹɠёɥɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɜɨɡɦɨɠɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɡɜɭɤɨɜɵɟ ɷɮɮɟɤɬɵ, ɨɬɪɚɠɚɸɳɢɟ ɪɟɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɲɭɦɚ. Ⱦɥɹ ɪɚɛɨɬɧɢɤɚ ɨɬɦɟɱɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɫ ɨɩɢɫɚɧɢɟɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 
ɇɚ ɜɢɪɬɭɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɟ ɨɬɦɟɱɟɧɵ ɦɟɫɬɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɪɟɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɤɚɡɚɥɨ ɜɵɫɨɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɥɹ ɨɫɨɡɧɚɧɢɹ ɜɫɟɦɢ ɤɚɬɟɝɨɪɢɹɦɢ ɪɚɛɨɬɧɢɤɨɜ ɫɬɟɩɟɧɢ 

ɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɧɚ ɷɬɢɯ ɭɱɚɫɬɤɚɯ ɢ ɜɨɫɩɢɬɚɧɢɹ ɭ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ 
ɛɟɡɨɩɚɫɧɵɣ ɬɪɭɞ. 

Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɜɢɪɬɭɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫ. 1. 

Ʉɚɠɞɨɟ ɜɢɪɬɭɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɫɭɳɧɨɫɬɟɣ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɚɦ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɦɢɪɚ ɞɥɹ ɬɨɣ ɢɥɢ ɢɧɨɣ 

ɪɚɛɨɱɟɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ, ɢ ɫɩɢɫɤɚ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɧɤɪɟɬɧɵɦ ɪɚɡɪɹɞɨɦ ɜɵɛɪɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ [8]. ɂɦɟɸɬɫɹ 
ɫɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɫɨɛɢɪɚɟɦɨɟ 
ɢɡɞɟɥɢɟ, ɨɬɪɚɫɥɟɜɵɟ ɫɬɚɧɞɚɪɬɵ, ɫɬɚɧɞɚɪɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ ɧɚ ɢɡɞɟɥɢɟ ɢ ɟɝɨ ɤɨɦɩɨɧɟɧɬɵ. ɗɬɢ ɫɜɹɡɢ 

ɩɨɤɚɡɚɧɵ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɧɚ ɪɢɫ. 1. 
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ɪɚɞɢɨɚɩɩɚɪɚɬɭɪɵ ɢ ɚɩɩɚɪɚɬɭɪɵ ɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ 
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ȼ ɨɛɳɟɦ ɜɢɞɟ ɜɢɪɬɭɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ R ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɜ ɜɢɞɟ R = (O, M, T, D), ɝɞɟ: 

O – ɢɡɞɟɥɢɟ – ɨɛɴɟɤɬɵ ɫɛɨɪɤɢ (ɩɟɱɚɬɧɵɟ ɩɥɚɬɵ, ɪɚɞɢɨɷɥɟɦɟɧɬɵ, ɠɝɭɬɵ 

ɢ ɬ. ɩ.), ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ; 
M – ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɮɥɸɫ, ɩɪɢɩɨɣ ɢ ɬ. ɩ.); 

T – ɢɧɫɬɪɭɦɟɧɬɵ; 

D – ɞɨɤɭɦɟɧɬɵ ɢ ɧɨɪɦɚɬɢɜɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɩɟɪɚɰɢɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ ɜ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɮɭɧɤɰɢɟɣ operation: O × M × T × D → O. ȼ ɤɚɱɟɫɬɜɟ 
ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɮɭɧɤɰɢɹ ɩɪɢɧɢɦɚɟɬ ɨɛɴɟɤɬɵ ɫɛɨɪɤɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 

ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɪɚɫɯɨɞɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɧɚ ɦɧɨɠɟɫɬɜɨ. ȼɵɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɵ ɫɛɨɪɤɢ ɫ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ TP = (operation1, operation2, 

…, operationn) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ, 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɯ ɨɮɢɰɢɚɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ: ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ 

ɨɬɪɚɫɥɟɜɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. 

ɋɩɟɰɢɮɢɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɴёɦɧɨɝɨ ɦɨɧɬɚɠɚ 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ, ɦɨɧɬɢɪɭɟɦɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜ 
ɨɛɴёɦɧɨɦ ɦɨɧɬɚɠɟ ɹɜɥɹɸɬɫɹ ɧɟ ɪɚɞɢɨɷɥɟɦɟɧɬɵ, ɪɚɫɫɬɚɜɥɹɟɦɵɟ ɧɚ 
ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ, ɚ ɩɪɨɜɨɞɚ, ɨɛɴɟɞɢɧɹɟɦɵɟ ɜ ɠɝɭɬɵ – ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɞɜɭɯ 
ɢ ɛɨɥɟɟ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ, ɫɤɪɟɩɥёɧɧɵɯ ɜ ɩɭɱɨɤ ɫ ɩɨɦɨɳɶɸ 

ɛɚɧɞɚɠɚ ɢɡ ɧɢɬɨɤ ɢɥɢ ɥɟɧɬɵ ɢɡ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ [9]. 

Ɉɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɩɪɨɜɨɞɚɦ ɢ ɢɯ ɨɛɦɨɬɤɟ, ɨɛɜɹɡɤɟ. 
Ɋɚɫɤɥɚɞɤɚ ɢ ɪɚɡɞɟɥɤɚ ɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɞɨɫɤɟ-ɲɚɛɥɨɧɟ. 
ɗɤɪɚɧɢɪɨɜɚɧɧɵɟ ɩɪɨɜɨɞɚ ɜ ɠɝɭɬɟ ɞɨɥɠɧɵɣ ɛɵɬɶ ɩɪɨɥɨɠɟɧɵ ɫɨɝɥɚɫɧɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭ ɜ ɨɞɧɨɦ ɷɤɪɚɧɟ, ɧɚɩɪɢɦɟɪ, ɩɨ ɜɚɪɢɚɧɬɭ 3.1 

ɢɥɢ 3.6. ɗɬɨɬ ɮɚɤɬ ɞɨɥɠɟɧ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɩɪɨɜɟɪɤɟ ɰɟɥɨɫɬɧɨɫɬɢ ɠɝɭɬɚ ɢ 

ɨɬɫɥɟɠɢɜɚɧɢɢ ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɨɰɟɧɤɢ 

ɞɟɣɫɬɜɢɣ [6, 7]. 

ȼɜɟɞɟɧɵ ɩɨɧɹɬɢɹ, ɨɬɨɛɪɚɠɚɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɨɜ 
ɠɝɭɬɚ. 
Ʌɨɝɢɱɟɫɤɢɣ ɩɪɨɜɨɞ (Ʌɉ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɦɭ ɩɪɨɜɨɞɭ ɫɨɝɥɚɫɧɨ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɲɚɛɥɨɧɚ. Ʌɉ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 ɂɞɟɧɬɢɮɢɤɚɬɨɪ – ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ Ʌɉ. 

 Ɏɢɡɢɱɟɫɤɢɣ ɩɪɨɜɨɞ – ɨɛɴɟɤɬ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɜɨɞɚ (ɫɦ. ɧɢɠɟ), 
ɜ ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɞɚɧɧɵɣ Ʌɉ. 
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 Ɍɨɱɤɚ ɧɚɱɚɥɚ ɢ ɬɨɱɤɚ ɤɨɧɰɚ – ɨɬɜɟɪɫɬɢɹ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɤɨɬɨɪɵɯ Ʌɉ 

ɧɚɱɢɧɚɟɬɫɹ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɇɨɦɟɪɚ ɹɪɥɵɤɨɜ – ɧɨɦɟɪɚ ɬɪɭɛɨɱɟɤ-"ɱɭɥɤɨɜ" ɧɚ ɤɨɧɰɚɯ Ʌɉ. 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɪɚɜɧɵ 0. 

 ɉɭɬɶ – ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɩɨɡɢɰɢɣ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɬ.ɱ. Ɍɨɱɤɚ 
ɧɚɱɚɥɚ ɢ Ɍɨɱɤɚ ɤɨɧɰɚ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɯɨɞɢɬ Ʌɉ. 

Ɏɢɡɢɱɟɫɤɢɣ ɩɪɨɜɨɞ (Ɏɉ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɥɨɝɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ ɩɨɞ ɨɛɳɢɦ ɷɤɪɚɧɨɦ. Ɏɉ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: 

 ɂɞɟɧɬɢɮɢɤɚɬɨɪ – ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ Ɏɉ. 

 Ɍɨɱɤɚ ɧɚɱɚɥɚ ɢ ɬɨɱɤɚ ɤɨɧɰɚ – ɨɬɜɟɪɫɬɢɹ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɤɨɬɨɪɵɯ Ɏɉ 

ɧɚɱɢɧɚɟɬɫɹ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɉɭɬɶ – ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɩɨɡɢɰɢɣ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɬ.ɱ. Ɍɨɱɤɚ 

ɧɚɱɚɥɚ ɢ Ɍɨɱɤɚ ɤɨɧɰɚ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɯɨɞɢɬ Ɏɉ. 

 Ɍɢɩ ɩɪɨɜɨɞɚ – ɦɚɪɤɚ Ɏɉ. 

Ɂɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞ (Ɂɉ) ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɷɤɪɚɧɨɜ 
ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ ɢ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɜɨɞɚ, ɧɚɱɢɧɚɸɳɟɝɨɫɹ ɧɚ ɦɟɫɬɟ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɷɤɪɚɧɚɦɢ ɩɪɨɜɨɞɨɜ ɢ ɡɚɤɚɧɱɢɜɚɸɳɟɝɨɫɹ ɜ ɬɨɱɤɟ ɡɚɡɟɦɥɟɧɢɹ 
ɧɚ ɲɚɛɥɨɧɟ. Ɂɉ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 ɂɞɟɧɬɢɮɢɤɚɬɨɪ – ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ Ɂɉ. 

 Ɍɨɱɤɚ ɧɚɱɚɥɚ – ɩɨɡɢɰɢɹ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɤɨɬɨɪɨɣ ɧɚɱɢɧɚɟɬɫɹ Ɂɉ. 

 Ɍɨɱɤɚ ɤɨɧɰɚ – ɨɬɜɟɪɫɬɢɟ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɤɨɬɨɪɨɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ Ɂɉ. 

 ɉɭɬɶ – ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɩɨɡɢɰɢɣ ɧɚ ɲɚɛɥɨɧɟ, ɜ ɬ.ɱ. Ɍɨɱɤɚ 
ɧɚɱɚɥɚ ɢ Ɍɨɱɤɚ ɤɨɧɰɚ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɯɨɞɢɬ Ɂɉ. 

 Ɍɢɩ ɩɪɨɜɨɞɚ – ɦɚɪɤɚ Ɏɉ. 

Ɉɛɴɟɤɬ Ɂɚɡɟɦɥɟɧɢɟ ɫɨɞɟɪɠɢɬ ɡɚɩɢɫɢ Ɂɉ ɢ ɫɨɟɞɢɧёɧɧɵɯ ɫ ɧɢɦɢ Ɏɉ: 

 ɂɞɟɧɬɢɮɢɤɚɬɨɪ – ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ ɡɚɩɢɫɢ. 

 Ɏɢɡɢɱɟɫɤɢɣ ɩɪɨɜɨɞ – ɢɞɟɧɬɢɮɢɤɚɬɨɪ Ɏɉ. 

 Ɂɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞ – ɢɞɟɧɬɢɮɢɤɚɬɨɪ Ɂɉ, ɫ ɤɨɬɨɪɵɦ ɫɨɟɞɢɧёɧ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Ɏɉ. 

ɇɟɷɤɪɚɧɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ ɹɜɥɹɟɬɫɹ ɤɚɤ ɮɢɡɢɱɟɫɤɢɦ, ɬɚɤ ɢ ɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɜɨɞɨɦ. 

ɂɬɨɝɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 3. 
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Ɋɢɫ. 3. Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɠɝɭɬɨɜɵɯ ɩɪɨɜɨɞɨɜ 
 

Ɂɚɤɥɸɱɟɧɢɟ 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɭɱɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Ɉɩɢɫɚɧɧɨɟ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɜ ɱɚɫɬɧɨɫɬɢ, ɨɛɴёɦɧɨɝɨ ɦɨɧɬɚɠɚ, ɩɪɨɜɟɞɟɧɨ ɞɥɹ ɚɞɟɤɜɚɬɧɨɣ ɪɚɛɨɬɵ 

ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɨɰɟɧɤɢ ɞɟɣɫɬɜɢɣ [3–5]. 

ȼɧɟɞɪɟɧɢɟ ɗɋ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ 

ɪɚɞɢɨɦɨɧɬɚɠɧɢɤɨɜ, ɫɥɟɫɚɪɟɣ-ɫɛɨɪɳɢɤɨɜ ɊɗȺɢɉ ɢ ɪɟɝɭɥɢɪɨɜɳɢɤɨɜ 
ɊɗȺɢɉ ɜ ɫɪɟɞɧɟɦ ɧɚ 40%. 
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