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ǽǥǲǿǶǿȀǳǺǮ ǽǳǾǳȀǰǼǾǳǻǻȍ ǥǻȂǼǾǺǮȄǥǦ ǰ ǿȀǾȁǸȀȁǾǥ ǿǶǿȀǳǺǶ ǸǳǾȁǰǮǻǻȍ  
ǮǰȀǼǻǼǺǻǶǺ ǺǼǯǥǹȊǻǶǺ ǾǼǯǼȀǼǺ 

 
ɍ ɪɨɛɨɬɿ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɨɜɢɣ ɩɪɢɧɰɢɩ ɫɬɜɨɪɟɧɧɹ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɚɜɬɨɧɨɦɧɢɦ ɦɨɛɿɥɶɧɢɦ ɪɨɛɨɬɨɦ ɜ ɭɦɨɜɚɯ 

ɜɩɥɢɜɭ ɮɚɤɬɨɪɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɧɚɹɜɧɨɫɬɿ ɫɤɥɚɞɧɢɯ ɩɟɪɟɲɤɨɞ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ ɤɟ-
ɪɭɜɚɧɧɹ, ɜ ɹɤɿɣ ɫɢɫɬɟɦɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɩɨɛɭɞɨɜɚɧɚ ɧɚ ɨɫɧɨɜɿ ɛɚɝɚɬɨɪɿɜɧɟɜɨʀ ɫɢɫɬɟɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. 
Ʉɨɨɪɞɢɧɚɰɿɹ ɟɥɟɦɟɧɬɿɜ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɜɿɞɛɭɜɚɽɬɶɫɹ ɡɚ ɦɟɬɨɞɨɦ ɜɢɫɯɿɞɧɨɝɨ ɫɢɧɬɟɡɭ ɟɥɟɦɟɧɬɿɜ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɣ ɪɨɛɨɬ, ɫɢɫɬɟɦɚ ɤɟɪɭɜɚɧɧɹ, ɛɚɝɚɬɨɪɿɜɧɟɜɚ ɫɢɫɬɟɦɚ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɤɨ-
ɨɪɞɢɧɚɰɿɹ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɨɜɵɣ ɩɪɢɧɰɢɩ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɧɨɦɧɵɦ ɦɨɛɢɥɶɧɵɦ ɪɨɛɨɬɨɦ ɜ ɭɫɥɨɜɢ-
ɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɧɚɥɢɱɢɹ ɫɥɨɠɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɫɢɫɬɟɦɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨɫɬɪɨɟɧɚ ɧɚ ɨɫɧɨɜɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. Ʉɨɨɪɞɢɧɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɦɟɬɨɞɨɦ ɜɨɫɯɨɞɹɳɟɝɨ ɫɢɧɬɟɡɚ ɷɥɟɦɟɧɬɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɪɨɛɨɬ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɦɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧ-
ɮɨɪɦɚɰɢɢ, ɤɨɨɪɞɢɧɚɰɢɹ. 

In this paper presented a new principle of creating the control system of an autonomous mobile robot under the influence of 
environmental factors and the presence of complicated obstacles. The offered structure of the control system in which the sys-
tem of decision making is constructed on the basis of multilevel system of converting information. The coordination of elements 
in such a system is the method of synthesis of the rising elements. 

Keywords: intelligent robot, control system, multi-system conversion information, coordination. 
 
ȼɫɬɭɩ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɫɟ ɛɿɥɶɲɨɝɨ ɪɨɡɩɨɜɫɸ-

ɞɠɟɧɧɹ ɡɧɚɯɨɞɹɬɶ ɦɨɛɿɥɶɧɿ ɪɨɛɨɬɢ, ɹɤɿ ɡɚɦɿɧɸɸɬɶ ɥɸ-
ɞɢɧɭ ɜ ɭɦɨɜɚɯ, ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ ʀʀ ɡɞɨɪɨɜ'ɹ, ɩɪɢ ɜɢɤɨ-
ɧɚɧɧɿ ɦɨɧɨɬɨɧɧɢɯ, ɭɬɨɦɥɢɜɢɯ ɪɨɛɿɬ, ɜɢɫɬɭɩɚɸɬɶ ɹɤ ɿɝɪɨɜɿ 
ɩɚɪɬɧɟɪɢ ɿ ɬ. ɿɧ. 

ɇɚɣɜɚɠɥɢɜɿɲɨɸ ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɭɫɿɯ ɫɭɱɚɫɧɢɯ 
ɪɨɛɨɬɿɜ ɽ ɫɢɫɬɟɦɚ ɱɭɬɬɽɜɨɫɬɿ, ɭ ɡɚɜɞɚɧɧɹ ɹɤɨʀ ɜɯɨɞɢɬɶ 
ɫɩɪɢɣɧɹɬɬɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɫɬɚɧ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨ-
ɜɢɳɚ ɬɚ ʀʀ ɨɛɪɨɛɤɚ, ɳɨ ɡɚɛɟɡɩɟɱɭɽ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɪɨɛɨ-
ɬɨɦ ɨɛ'ɽɤɬɿɜ ɬɚ ɩɟɪɟɲɤɨɞ, ɨɰɿɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɜɥɚɫɬɢ-
ɜɨɫɬɿ ɨɛ'ɽɤɬɿɜ ɿ ɫɟɪɟɞɨɜɢɳɚ. 

ɇɚ ɞɚɧɢɣ ɱɚɫ ɿɫɧɭɽ ɛɚɝɚɬɨ ɦɟɬɨɞɿɜ ɤɟɪɭɜɚɧɧɹ ɪɨɛɨ-
ɬɚɦɢ ɧɚ ɨɫɧɨɜɿ ɞɨɛɪɟ ɫɮɨɪɦɭɥɶɨɜɚɧɢɯ ɦɨɞɟɥɟɣ ɬɚ ɚɥ-
ɝɨɪɢɬɦɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɩɟɜɧɟɧɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɦɨɛɿɥɶɧɢɯ ɪɨɛɨɬɿɜ ɜɿɞɧɨɫɧɨ ɡɧɚɣɨɦɢɯ ɿ ɞɨɛɪɟ ɫɬɪɭɤɬɭ-
ɪɨɜɚɧɢɯ ɪɨɛɨɱɢɯ ɩɪɨɫɬɨɪɿɜ. ɉɪɢ ɪɨɛɨɬɿ ɜ ɧɟɡɧɚɣɨɦɨɦɭ 
ɞɢɧɚɦɿɱɧɨɦɭ ɨɬɨɱɟɧɧɿ ɦɨɛɿɥɶɧɢɣ ɪɨɛɨɬ ɩɨɜɢɧɟɧ ɜɦɿɬɢ 
ɚɞɚɩɬɭɜɚɬɢɫɹ ɞɨ ɡɦɿɧ ɭ ɧɚɜɤɨɥɢɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, 
ɪɟɚɝɭɜɚɬɢ ɧɚ ɧɟɩɟɪɟɞɛɚɱɭɜɚɧɿ ɫɢɬɭɚɰɿʀ ɿ ɞɿɹɬɢ ɧɚ ɩɿɞ-
ɫɬɚɜɿ ɩɨɩɟɪɟɞɧɶɨɝɨ ɞɨɫɜɿɞɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɚɤɬɭɚɥɶɧɨɸ ɽ 
ɩɪɨɛɥɟɦɚ ɫɬɜɨɪɟɧɧɹ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɦɨɛɿɥɶɧɢɦ 
ɪɨɛɨɬɨɦ ɡ ɟɥɟɦɟɧɬɚɦɢ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɹɤɢɣ ɡɞɚɬ-
ɧɢɣ ɛɭɞɟ ɩɪɢɣɦɚɬɢ ɪɿɲɟɧɧɹ ɭ ɤɨɧɤɪɟɬɧɢɯ ɫɢɬɭɚɰɿɹɯ ɬɚ 
ɚɜɬɨɧɨɦɧɨ ɜɢɤɨɧɭɜɚɬɢ ɩɨɫɬɚɜɥɟɧɿ ɡɚɜɞɚɧɧɹ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɭɛɥɿɤɚɰɿɣ. ɍɫɩɿɯɢ 
ɪɿɡɧɢɯ ɧɚɭɤɨɜɢɯ ɧɚɩɪɹɦɤɿɜ ɭ ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɨɛɪɚɡɿɜ ɬɚ 
ɭɩɪɚɜɥɿɧɧɿ ɫɤɥɚɞɧɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɨɛ'ɽɤɬɚɦɢ ɜɩɪɢɬɭɥ 
ɩɿɞɜɟɥɢ ɥɸɞɫɬɜɨ ɞɨ ɫɬɜɨɪɟɧɧɹ ɚɜɬɨɧɨɦɧɢɯ ɦɨɛɿɥɶɧɢɯ 
ɪɨɛɨɬɿɜ (AMP) ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. ȱɫɧɭɽ ɛɟɡɥɿɱ ɧɚɩɪɹ-
ɦɿɜ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɞɿɛɧɢɯ ɫɢɫɬɟɦ, 
ɲɬɭɱɧɿ ɧɟɣɪɨɧɧɿ ɦɟɪɟɠɿ, ɧɟɱɿɬɤɚ ɥɨɝɿɤɚ, ɝɟɧɟɬɢɱɧɿ ɚɥɝɨ-
ɪɢɬɦɢ, ɚɜɬɨɧɨɦɧɟ ɚɞɚɩɬɢɜɧɟ ɭɩɪɚɜɥɿɧɧɹ ɬɚ ɿɧɲɿ, ɚ ɬɚ-
ɤɨɠ ɩɨɽɞɧɚɧɧɹ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ. ȼɿɞɨɦɚ ɬɚɤɨɠ ɬɟɯɧɨɥɨɝɿɹ, 
ɡɚɫɧɨɜɚɧɚ ɧɚ ɡɚɫɬɨɫɭɜɚɧɧɿ ɚɞɚɩɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɆȽɍȺ, 
ɟɮɟɤɬɢɜɧɨ ɩɨɤɚɡɚɥɚ ɫɟɛɟ ɩɪɢ ɜɢɪɿɲɟɧɧɿ ɿɧɬɟɪɩɨɥɹɰɿɣ-
ɧɢɯ ɡɚɞɚɱ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɧɟɥɿɧɿɣɧɢɯ 
ɫɢɫɬɟɦ, ɤɥɚɫɢɮɿɤɚɰɿʀ ɨɛɪɚɡɿɜ, ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɚ ɛɚɝɚ-
ɬɶɨɯ ɿɧɲɢɯ ɡɚɫɬɨɫɭɜɚɧɧɹɯ [1-3]. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɛɟɡɥɿɱ 
ɜɞɚɥɢɯ ɩɪɚɤɬɢɱɧɢɯ ɡɚɫɬɨɫɭɜɚɧɶ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ 
ɦɟɬɨɞɭ ɜ ɡɚɞɚɱɿ ɭɩɪɚɜɥɿɧɧɹ ɚɜɬɨɧɨɦɧɢɦɢ ɪɨɛɨɬɚɦɢ ɜ 
ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɥɿɬɟɪɚɬɭɪɿ ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɜɤɪɚɣ ɪɿɞɤɨ. 
Ɂɨɤɪɟɦɚ, ɜɿɞɨɦɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɨɥɿɧɨɦɿɚɥɶɧɨʀ ɧɟɣɪɨɧ-
ɧɨʀ ɦɟɪɟɠɿ (ɉɇɋ) ɞɥɹ ɩɥɚɧɭɜɚɧɧɹ ɬɪɚɽɤɬɨɪɿʀ ɪɭɯɭ AMP 
[4,5] ɬɚ ɿɬɟɪɚɰɿɣɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɆȽɍȺ ɞɥɹ ɭɩɪɚɜɥɿɧɧɹ 
ɩɿɞɜɨɞɧɢɦ AMP [6] Ɉɞɧɚɤ ɞɚɧɢɣ ɦɟɬɨɞ ɦɨɠɟ ɛɭɬɢ ɲɢ-
ɪɨɤɨ ɜɢɤɨɪɢɫɬɚɧɢɣ ɹɤ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɜɥɚɫɧɟ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɿɧɧɹ ɪɭɯɨɦ AMP, ɬɚɤ ɿ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɿɧɲɢɯ ɩɿɞɫɢ-
ɫɬɟɦ AMP, ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɫɭɩɭɬɧɿɯ ɡɚ-
ɜɞɚɧɶ: ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɟɪɟɲɤɨɞ ɿ ɡɧɚɯɨɞɠɟɧɧɹ ɰɿɥɶɨɜɢɯ 
ɮɭɧɤɰɿɣ ɪɨɛɨɬɚ. 

Ƚɨɥɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ ɿɫɧɭɸɱɢɯ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɽ ɜɢ-
ɫɨɤɢɣ ɪɿɜɟɧɶ ɡɚɬɪɚɬ ɧɚ ʀɯ ɪɨɡɪɨɛɤɭ. ȼ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ 
ɬɚɤɿ ɫɢɫɬɟɦɢ ɞɨɜɨɞɢɬɶɫɹ ɪɨɡɪɨɛɥɹɬɢ ɡɚɧɨɜɨ, ɜɪɚɯɨɜɭɸɱɢ 
ɿɧɞɢɜɿɞɭɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɤɨɧɭɜɚɧɢɯ ɪɨɛɿɬ, ɳɨ ɛɟɡ-
ɩɟɪɟɱɧɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɪɿɜɧɹ ɜɚɪɬɨɫɬɿ.  

ɉɪɨɛɥɟɦɚ ɩɨɛɭɞɨɜɢ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɯ ɚɜɬɨɧɨɦɧɢɯ 
ɪɨɛɨɬɨ-ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɪɨɡɜ'ɹɡɤɭ ɰɿɥɨɝɨ ɤɨɦɩɥɟɤɫɭ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɡɚɜɞɚɧɶ, ɳɨ 
ɡɜɢɱɚɣɧɢɦɢ ɦɟɬɨɞɚɦɢ ɜɢɪɿɲɢɬɢ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨ. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, ɩɨɫɬɚɽ ɧɚɝɚɥɶɧɚ ɩɨɬɪɟɛɚ ɭ ɩɨɲɭɤɭ 
ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ, ɹɤɿ ɛ ɧɟ 
ɬɿɥɶɤɢ ɝɚɪɚɧɬɭɜɚɥɢ ɧɟɨɛɯɿɞɧɢɣ ɪɭɯ ɪɨɛɨɬɚ ɩɪɢ ɜɢɤɨɧɚɧ-
ɧɿ ɫɜɨɽʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɦɿɫɿʀ ɜ ɭɦɨɜɚɯ ɧɟɮɨɪɦɚɥɿɡɨɜɚɧɨɝɨ 
ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɚɥɟ ɣ ɡɚɛɟɡɩɟɱɭɜɚɥɢ ɦɚɤɫɢ-
ɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɣɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. Ɋɨɡɪɨɛɢɬɢ ɧɨɜɭ ɿɧɮɨɪɦɚɰɿɣɧɭ 
ɬɟɯɧɨɥɨɝɿɸ, ɳɨ ɛɚɡɭɽɬɶɫɹ ɧɚ ɩɪɢɧɰɢɩɿ ɤɟɪɭɜɚɧɧɹ ɦɨɛɿ-
ɥɶɧɢɦ ɪɨɛɨɬɨɦ ɜ ɭɦɨɜɚɯ ɲɜɢɞɤɨʀ ɡɦɿɧɢ ɭɦɨɜ ɡɨɜɧɿɲɧɶɨ-
ɝɨ ɫɟɪɟɞɨɜɢɳɚ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɲɬɭɱ-
ɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɜ ɛɚɝɚɬɨɪɿɜɧɟɜɢɯ ɿɽɪɚɪɯɿɱɧɢɯ ɫɢɫɬɟɦɚɯ. 

Ɋɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ. Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ 
ɦɨɛɿɥɶɧɢɦɢ ɪɨɛɨɬɚɦɢ – ɫɤɥɚɞɧɚ ɬɚ ɞɨɜɝɨɬɪɢɜɚɥɚ ɪɨɛɨ-
ɬɚ. ɉɪɢ ɱɨɦɭ, ɫɢɧɬɟɡ ɬɿɽʀ ɱɢ ɿɧɲɨʀ ɫɢɫɬɟɦɢ, ɡɧɚɱɧɨɸ ɦɿ-
ɪɨɸ ɡɚɥɟɠɢɬɶ ɜɿɞ ɭɦɨɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɛɨɬɚ, ɡɚɞɚɱ, ɹɤɿ 
ɩɟɪɟɞ ɧɢɦ ɫɬɨɹɬɶ, ɬɚ ɜɢɝɥɹɞɨɦ ɫɚɦɨɝɨ ɪɨɛɨɬɚ. ɉɪɨɬɟ, 
ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɧɚɫɬɭɩɧɿ ɨɫɧɨɜɧɿ ɡɚɜɞɚɧɧɹ, ɳɨ ɫɬɨɹɬɶ 
ɩɟɪɟɞ ɪɨɡɪɨɛɧɢɤɨɦ AMP: 

� ɜɢɤɨɧɚɧɧɹ ɰɿɥɶɨɜɢɯ ɡɚɜɞɚɧɶ; 
� ɧɚɜɿɝɚɰɿɣɧɚ ɪɨɛɨɬɚ; 
� ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛ'ɽɤɬɿɜ; 
� ɨɩɬɢɦɚɥɶɧɟ ɭɩɪɚɜɥɿɧɧɹ ɜɢɤɨɧɚɜɱɢɦɢ ɟɥɟɦɟɧɬɚɦɢ; 
� ɧɚɤɨɩɢɱɟɧɧɹ ɡɧɚɧɶ ɿ ɚɞɚɩɬɚɰɿɹ. 
Ɂɚɭɜɚɠɢɦɨ, ɡɚɡɧɚɱɟɧɿ ɡɚɜɞɚɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ ɭɤɪɭɩ-

ɧɟɧɨ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɡɚɜɞɚɧɧɹ ɧɚɜɿɝɚɰɿʀ ɱɚɫɬɨ ɪɨɡɛɢ-
ɜɚɽɬɶɫɹ ɧɚ ɥɨɤɚɥɶɧɭ ɿ ɝɥɨɛɚɥɶɧɭ, ɜɤɥɸɱɚɽ ɜ ɫɟɛɟ ɹɤ 
ɤɨɪɨɬɤɨɫɬɪɨɤɨɜɟ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɦɿɧɢ ɩɨɥɨɠɟɧɧɹ ɨɛ'ɽɤ-
ɬɿɜ ɭ ɩɪɨɫɬɨɪɿ, ɬɚɤ ɿ ɞɨɜɝɨɫɬɪɨɤɨɜɟ [7]. ȼɢɯɨɞɹɱɢ ɡ ɰɶɨɝɨ, 
ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɚɫɬɭɩɧɭ ɫɬɪɭɤɬɭɪɭ ɤɟɪɭɜɚɧɧɹ 
AMP, ɳɨ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1. 

Ⱦɚɧɿ ɩɪɨ ɨɛ'ɽɤɬ ɨɬɪɢɦɭɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɨɜɧɿɲɧɿɯ ɫɟ-
ɧɫɨɪɿɜ, ɹɤɢɦɢ ɨɫɧɚɳɟɧɢɣ ɪɨɛɨɬ, ɡ ɩɨɞɚɥɶɲɢɦ ʀɯ ɚɧɚɥɿɡɨɦ 
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ɡɚ ɪɚɯɭɧɨɤ ɿɫɧɭɸɱɢɯ ɦɟɬɨɞɿɜ: ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ, ɝɟɧɟɬɢɱ-
ɧɢɯ ɚɥɝɨɪɢɬɦɿɜ, ɿɧɞɭɤɬɢɜɧɢɯ ɦɨɞɟɥɟɣ ɬɚ ʀɯ ɤɨɦɛɿɧɚɰɿʀ. 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ȺɆȻ – ɰɟ ɋɉɊ. 
ȼɨɧɚ ɜɿɞɿɝɪɚɽ ɪɨɥɶ "ɦɿɫɬɤɚ" ɦɿɠ ɫɟɧɫɨɪɚɦɢ ɬɚ ɜɢɤɨɧɭɜɚ-

ɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɪɨɛɨɬɚ. ɋɭɬɶ ʀʀ ɪɨɛɨɬɢ ɩɨɥɹɝɚɽ ɜ ɝɟ-
ɧɟɪɚɰɿʀ ɤɨɦɚɧɞ ɞɨ ɋɄȼȿ, ɞɟ ɜɤɚɡɭɽɬɶɫɹ ɜɟɤɬɨɪ ɩɟɪɟɦɿ-
ɳɟɧɧɹ, ɧɚ ɨɫɧɨɜɿ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɚ ɨɬɪɢɦɭɽɬɶɫɹ ɜɿɞ ɡɨɜ-
ɧɿɲɧɿɯ ɫɟɧɫɨɪɿɜ. 
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Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ AMP 
ɞɟ, L, h, w – ɝɟɨɦɟɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɨɛ'ɽɤɬɚ; {Ɋ} – ɦɧɨɠɢɧɚ ɩɚɪɚɦɟɬɪɿɜ ɨɛ'ɽɤɬɚ;  

{X} – ɦɧɨɠɢɧɚ ɤɨɨɪɞɢɧɚɬ ɩɨɥɨɠɟɧɧɹ ɪɨɛɨɬɚ ɧɚ ɦɿɫɰɟɜɨɫɬɿ; {U} – ɦɧɨɠɢɧɚ ɤɟɪɭɸɱɢɯ ɜɩɥɢɜɿɜ 
 

ɉɪɨɩɨɧɭɽɬɶɫɹ ɛɭɞɭɜɚɬɢ ɫɢɫɬɟɦɭ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ 
ɧɚ ɨɫɧɨɜɿ ɛɚɝɚɬɨɪɿɜɧɟɜɨʀ ɫɢɫɬɟɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪ-
ɦɚɰɿʀ [8,9]. ɉɪɢɤɥɚɞɚɦɢ ɡɚɫɬɨɫɭɜɚɧɶ ɬɚɤɢɯ ɫɢɫɬɟɦ ɦɨ-
ɠɭɬɶ ɫɥɭɝɭɜɚɬɢ ɫɢɫɬɟɦɢ, ɨɩɢɫɚɧɿ ɜ ɪɨɛɨɬɚɯ [9, 10, 11]. 

Ȼɚɝɚɬɨɪɿɜɧɟɜɿ ɫɢɫɬɟɦɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɞɚɸɬɶ 
ɧɚɦ ɜ ɪɭɤɢ ɞɨɫɬɚɬɧɶɨ ɞɿɽɜɢɣ ɫɩɨɫɿɛ ɨɪɝɚɧɿɡɚɰɿʀ ɤɟɪɭɜɚɧ-
ɧɹ ɜ ɪɨɛɨɬɨɬɟɯɧɿɰɿ. ȼ ɹɤɨɫɬɿ ɿɥɸɫɬɪɚɰɿʀ ɦɨɠɧɚ ɧɚɜɟɫɬɢ 
ɩɪɨɛɥɟɦɭ ɩɟɪɟɦɿɳɟɧɧɹ ɪɨɛɨɬɚ. ɉɢɬɚɧɧɹ ɩɟɪɟɦɿɳɟɧɧɹ 
ɩɨ ɡɚɞɚɧɿɣ ɬɪɚɽɤɬɨɪɿʀ ɜɠɟ ɪɨɡɝɥɹɞɚɥɨɫɹ ɧɟ ɪɚɡ ɿ ɽ ɞɨɛɪɟ 
ɜɿɞɨɦɢɦ. Ⱥɥɟ ɭ ɜɢɩɚɞɤɭ ɡɦɿɧɢ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 

ɱɢ ɧɚɹɜɧɨɫɬɿ ɫɤɥɚɞɧɢɯ ɩɟɪɟɲɤɨɞ, ɞɟ ɩɟɪɟɫɭɜɚɧɧɹ ɪɨɛɨ-
ɬɚ ɽ ɭɫɤɥɚɞɧɟɧɢɦ, ɡɚɞɚɱɚ ɡ ɩɟɪɟɦɿɳɟɧɧɹ ɪɨɛɨɬɚ ɩɨɫɬɚɽ 
ɭ ɧɨɜɨɦɭ ɫɜɿɬɥɿ. 

Ⱦɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɛɭɞɭɽɬɶɫɹ ɞɜɨɪɿɜɧɟɜɚ ɫɬɪɭɤ-
ɬɭɪɚ (ɪɢɫ. 2), ɜ ɹɤɿɣ ɨɫɬɚɧɧɿɣ ɪɿɜɟɧɶ "ɜɢɪɿɲɭɽ", ɜ ɹɤɭ ɫɬɨ-
ɪɨɧɭ ɩɟɪɟɦɿɳɭɜɚɬɢɫɹ. Ɉɬɪɢɦɚɧɢɣ ɜɟɤɬɨɪ ɩɟɪɟɞɚɽɬɶɫɹ 
ɞɨ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɜɢɤɨɧɭɜɚɧɢɦɢ ɨɛ'ɽɤɬɚɦɢ, ɞɟ ɜɠɟ 
ɜɿɞɛɭɜɚɽɬɶɫɹ ɝɟɧɟɪɚɰɿɹ ɫɟɪɿʀ ɤɟɪɭɸɱɢɯ ɤɨɦɚɧɞ ɞɨ ɪɭɯɨ-
ɦɢɯ ɱɚɫɬɢɧ ɪɨɛɨɬɚ. 

 
ȼɟɤɬɨɪ ɧɚɩɪɹɦɭ ɪɭɯɭ 

Ɇɨɞɟɥɿ-ɤɥɚɫɢɮɿɤɚɬɨɪɢ ɨɩɟɪɚɬɢɜɧɨʀ ɫɢɬɭɚɰɿʀ 

ɋɬɪɚɬɚ ʋ 2 

ɋɬɪɚɬɚ ʋ 1 

Ⱦɚɧɿ ɩɪɨ ɨɬɨɱɭɸɱɿ 
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ȱɧɮɨɪɦɚɰɿɹ 
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… 

 
 

Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ ɩɿɞɫɢɫɬɟɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 
 

Ɉɫɧɨɜɧɨɸ ɡɚɞɚɱɟɸ, ɹɤɭ ɩɪɢɯɨɞɢɬɶɫɹ ɪɨɡɜ'ɹɡɭɜɚɬɢ 
ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɛɚɝɚɬɨɪɿɜɧɟɜɢɯ ɫɢɫɬɟɦ ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɿɧɮɨɪɦɚɰɿʀ ɽ ɤɨɨɪɞɢɧɚɰɿɹ ɜɡɚɽɦɨɞɿʀ ɟɥɟɦɟɧɬɿɜ ʀɯ ɫɤɥɚɞ-
ɧɨʀ ɫɬɪɭɤɬɭɪɢ [12]. 

Ɋɨɡɝɥɹɧɟɦɨ ɿɽɪɚɪɯɿɱɧɭ ɫɢɫɬɟɦɭ ɡ ɬɚɤ ɡɜɚɧɨɸ ɩɿɪɚɦɿ-
ɞɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. ɉɪɢɤɥɚɞɨɦ ɫɢɫɬɟɦɢ ɡ ɩɿɪɚɦɿɞɚɥɶ-
ɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɽ ɫɢɫɬɟɦɚ, ɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 3 [12]. 

 

 
(1;1)

(2;1) (2;2) (2;3) (2;4) 

(3;10) (3;9)(3;8)(3;7)(3;6)(3;5)(3;4)(3;3) (3;2) (3;1)  
 

Ɋɢɫ. 3. ɉɪɢɤɥɚɞ ɫɢɫɬɟɦɢ ɡ ɩɿɪɚɦɿɞɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ 
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ɇɟɯɚɣ ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɪɿɜɧɿɜ ɭ ɫɢɫɬɟɦɿ ɞɨɪɿɜɧɸɽ L 
(ɞɥɹ ɫɢɫɬɟɦɢ ɧɚ ɪɢɫ.4 L=3). ɇɚ l –ɦɭ ɪɿɜɧɿ, Q S1:l N£ ɧɚ-

ɹɜɧɿ iN  ɟɥɟɦɟɧɬɿɜ, ɩɪɢɱɨɦɭ ɧɚ ɧɚɣɜɢɳɨɦɭ, ɩɟɪɲɨɦɭ 

ɪɿɜɧɿ ɧɚɹɜɧɢɣ ɥɢɲɟ ɨɞɢɧ ɟɥɟɦɟɧɬ 1 1N 3 (ɞɥɹ ɞɚɧɨɝɨ 

ɩɪɢɤɥɚɞɭ 2 4N 3 , 3 10N 3 ). ɉɨɡɧɚɱɢɦɨ i -ɣ ɟɥɟɦɟɧɬ l -ɝɨ 
ɪɿɜɧɹ ɱɟɪɟɡ l, i. 

ȿɥɟɦɟɧɬɢ ɜɫɿɯ ɪɿɜɧɿɜ, ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨɝɨ, ɧɚɥɟ-
ɠɚɬɶ ɞɨ ɨɞɧɨɝɨ ɟɥɟɦɟɧɬɚ ɜɟɪɯɧɶɨɝɨ ɪɿɜɧɹ. 

Ɉɬɠɟ, ɞɥɹ ɟɥɟɦɟɧɬɚ l, i ɦɨɠɧɚ ɜɜɟɫɬɢ ɦɧɨɠɢɧɭ ɿɧɞɟ-
ɤɫɿɜ ɟɥɟɦɟɧɬɿɜ l 1-ɝɨ ɪɿɜɧɹ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɟɥɟɦɟɧɬɚ l, 
i. ɉɨɡɧɚɱɢɦɨ ɰɿ ɦɧɨɠɢɧɢ ɱɟɪɟɡ liJ , Q S1: 1l L£ # . Ɇɧɨɠɢ-

ɧɢ liJ  ɦɚɸɬɶ ɬɚɤɿ ɜɥɚɫɬɢɜɨɫɬɿ: 

Q S Q S 1 21
1:

1: ;
l

li l li li
i N

U J N J J!
£

3 � 3 Ǜ ɩɪɢ 1 2i i�     (1) 

(ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ  
q s q s q s q s q s11 21 22 23 241;2;3;4 ; 1;2;3 ; 4;5 ; 6;7 ; 8;9;10J J J J J3 3 3 3 3

). 
ɇɟɯɚɣ Q S Q S, 1: , 1:li lx l L i N£ £ – ɜɟɤɬɨɪ, ɳɨ ɯɚɪɚɤɬɟ-

ɪɢɡɭɽ ɫɬɚɧ ɟɥɟɦɟɧɬɭ l, i, ( )li liF x  – ɜɟɤɬɨɪ ɩɨɤɚɡɧɢɤɿɜ 
ɰɶɨɝɨ ɟɥɟɦɟɧɬɚ, ɹɤɢɣ ɩɟɪɟɞɚɽɬɶɫɹ ɧɚ ɜɟɪɯɧɿɣ ɪɿɜɟɧɶ, ɚ 

( )li liɎ x  – ɜɟɤɬɨɪɧɢɣ ɤɪɢɬɟɪɿɣ ɟɥɟɦɟɧɬɚ. 
ȼɡɚɽɦɨɡɜ'ɹɡɨɤ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɪɿɡɧɢɯ ɪɿɜɧɿɜ ɡɚɞɚ-

ɽɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹɦ: 
q s Q S Q S1, , 1: 1 , 1:li l li ix F j J l L i N!3 £ £ # £        (2) 

(ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ q s11 21 22 23 24, , ,x F F F F3 , 

q s21 31 32 33, ,x F F F3 ɿ ɬ.ɞ.). Ɉɬɠɟ, ɫɬɚɧ ɟɥɟɦɟɧɬɚ l, i ɜɢɡɧɚ-
ɱɚɽɬɶɫɹ ɫɩɿɥɶɧɢɦ ɜɟɤɬɨɪɨɦ ɩɨɤɚɡɧɢɤɿɜ ɟɥɟɦɟɧɬɿɜ ɧɢɠ-
ɧɶɨɝɨ, l 1-ɝɨ ɪɿɜɧɹ, ɹɤɿ ɧɚɥɟɠɚɬɶ ɞɨ ɟɥɟɦɟɧɬɚ l, i. 

Ɍɟɩɟɪ ɡɭɩɢɧɢɦɨɫɹ ɧɚ ɨɛɦɟɠɟɧɧɹɯ, ɹɤɿ ɦɚɸɬɶ ɡɚɞɨ-
ɜɨɥɶɧɹɬɢ ɜɟɤɬɨɪɢ lix . 

Ⱦɥɹ ɟɥɟɦɟɧɬɿɜ ɧɚɣɧɢɠɱɨɝɨ, L-ɝɨ ɪɿɜɧɹ ɨɛɦɟɠɟɧɧɹ 
ɡɚɩɢɫɭɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 

Q S, 1:i Li LL i
x X i N£ £ ,             (3) 

ɞɟ iL
X  – ɞɟɹɤɚ ɦɧɨɠɢɧɚ. 

Ⱦɥɹ Q S1: 1l L£ #  ɜɟɤɬɨɪɢ lix  ɩɨɜɢɧɧɿ ɡɚɞɨɜɨɥɶɧɹɬɢ 
ɨɛɦɟɠɟɧɧɹ: 

1 2
li li li lix X X X£ 3 � ,             (4) 

ɞɟ 

q sq s1
1 1 1 1 1 1, ( );li li l j ji l j l j l j l j l jX x F j J F F x x X! ! ! ! ! !3 3 £ 3 £ ; 

q s2 ( )li li li li liX x H x b3 � ; ()liH – ɜɟɤɬɨɪ ɮɭɧɤɰɿʀ; lib  – ɜɟɤ-
ɬɨɪɢ. 

Ƚɥɨɛɚɥɶɧɚ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ ɫɢɫɬɟɦɢ ɡɛɿɝɚɽɬɶɫɹ ɡ ɰɿ-
ɥɶɨɜɨɸ ɮɭɧɤɰɿɽɸ ɟɥɟɦɟɧɬɚ ɩɟɪɲɨɝɨ ɪɿɜɧɹ ɿ ɦɚɽ ɜɢɝɥɹɞ 

11 11( ) maxH x �  .             (5) 
Ɉɬɠɟ, ɡɚɞɚɱɚ ɤɨɨɪɞɢɧɚɰɿʀ – ɰɟ ɡɚɞɚɱɚ (2) – (5) [12]. 
Ɉɤɪɿɦ ɨɩɢɫɚɧɨʀ ɜɢɳɟ ɿɽɪɚɪɯɿɱɧɨʀ ɫɢɫɬɟɦɢ ɡ ɩɿɪɚɦɿ-

ɞɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɿɫɧɭɸɬɶ ɫɢɫɬɟɦɢ, ɜ ɫɬɪɭɤɬɭɪɿ ɹɤɢɯ 
ɡɜ'ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɿɞɭɬɶ ɨɞɧɨɝɨ ɞɨ ɤɨɠɧɨɝɨ. Ɍɚɤɢɦ 
ɱɢɧɨɦ ɭɫɿ ɟɥɟɦɟɧɬɢ ɧɢɠɱɨɝɨ ɪɿɜɧɹ ɡ'ɽɞɧɚɧɿ ɡ ɭɫɿɦɚ ɟɥɟ-
ɦɟɧɬɚɦɢ ɜɢɳɨɝɨ ɪɿɜɧɹ. 

ɋɢɫɬɟɦɚ ɡ ɬɚɤɨɸ ɫɬɪɭɤɬɭɪɨɸ ɞɨɡɜɨɥɹɽ ɜɪɚɯɨɜɭɜɚɬɢ 
ɡɜ'ɹɡɤɢ ɦɿɠ ɨɤɪɟɦɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 

Ɂɚɞɚɱɚ ɤɨɨɪɞɢɧɚɰɿʀ ɫɤɥɚɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɿɞɫɢɫɬɟɦɢ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɦɨɠɟ ɛɭɬɢ ɜɢɪɿɲɟɧɚ ɡɚ ɦɟɬɨ-
ɞɨɦ ɜɢɫɯɿɞɧɨɝɨ ɫɢɧɬɟɡɭ ɟɥɟɦɟɧɬɿɜ ɫɬɪɭɤɬɭɪɢ [11]. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɞɚɧɨɝɨ ɦɟɬɨɞɭ, ɦɨɞɟɥɶ ɨɛ'ɽɤɬɚ ɩɟɜɧɨ-
ɝɨ ɪɿɜɧɹ ɫɢɧɬɟɡɭɽɬɶɫɹ ɡɚ ɜɯɿɞɧɢɦɢ ɫɢɝɧɚɥɚɦɢ ɧɚ ɨɫɧɨɜɿ 

ɨɬɪɢɦɚɧɨʀ ɡɡɨɜɧɿ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɡ ɦɟɬɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɤɪɢɬɟɪɿɸ ɹɤɨɫɬɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɟɪɟ-
ɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. Ɇɧɨɠɢɧɚ ɫɢɝɧɚɥɿɜ ɧɚ ɜɢɯɨɞɿ ɚɝɪɟ-
ɝɚɬɿɜ ɧɢɠɧɶɨʀ ɫɬɪɚɬɢ ɜɢɡɧɚɱɚɽ ɫɬɪɭɤɬɭɪɭ ɚɥɝɨɪɢɬɦɭ ɩɟ-
ɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ (Ⱥɉȱ) ɜɟɪɯɧɶɨʀ ɫɬɪɚɬɢ. 

Ɏɭɧɤɰɿɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɮɭɧɤɰɿɹ ɭɩɪɚɜ-
ɥɿɧɧɹ ʀʀ ɹɤɿɫɬɸ ɜɢɤɨɧɭɽɬɶɫɹ ɨɤɪɟɦɢɦɢ ɩɿɞɫɢɫɬɟɦɚɦɢ. Ɏɭɧ-
ɤɰɿɽɸ ɹɤɨɫɬɿ Ⱥɉȱ ɽ ɫɟɪɟɞɧɽ ɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɪɟ-
ɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɜɿɞ ɞɿɣɫɧɢɯ ɡɧɚɱɟɧɶ ɜɢɯɿɞɧɨʀ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɬɪɢɦɚɧɨʀ ɜ ɪɟɠɢɦɿ ɤɚɥɿɛɪɭɜɚɧɧɹ ɫɢɫɬɟɦɢ. 

əɤ ɪɨɡɜɢɬɨɤ ɭɜɟɞɟɧɨɝɨ Ɇ.Ⱦ. Ɇɟɫɚɪɨɜɢɱɟɦ ɩɨɧɹɬɬɹ 
ɤɨɨɪɞɢɧɭɸɱɨɝɨ ɫɢɝɧɚɥɭ [13], ɞɥɹ ɭɡɝɨɞɠɟɧɧɹ ɦɿɠɪɿɜɧɟ-
ɜɢɯ ɜɡɚɽɦɨɞɿɣ ɨɤɪɟɦɢɯ ɚɝɪɟɝɚɬɿɜ ɚɜɬɨɪ [11] ɩɪɨɩɨɧɭɽ 
ɜɜɟɫɬɢ ɩɨɧɹɬɬɹ ɤɨɨɪɞɢɧɭɸɱɨɝɨ ɚɥɝɨɪɢɬɦɭ. 

Ɉɡɧɚɱɟɧɧɹ. Ʉɨɨɪɞɢɧɭɸɱɢɦ ɚɥɝɨɪɢɬɦɨɦ Jm  ɽ ɩɨ-
ɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ ɿɡ ɭɡɝɨɞɠɟɧɧɹ ɜɡɚɽɦɨɞɿɣ ɥɨɤɚɥɶɧɢɯ Ⱥɉȱ 
ɫɭɫɿɞɧɿɯ ɫɬɪɚɬ ɲɥɹɯɨɦ ɜɢɫɯɿɞɧɨɝɨ ɫɢɧɬɟɡɭ ʀɯ ɫɬɪɭɤɬɭɪ. 

Ɉɡɧɚɱɟɧɧɹ. ɋɬɪɚɬɟɝɿɹ ɤɨɨɪɞɢɧɚɰɿʀ ɦɿɠɪɿɜɧɟɜɢɯ 
ɜɡɚɽɦɨɞɿɣ J  – ɰɟ ɩɪɢɧɰɢɩɢ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɤɨɨɪɞɢɧɭɸ-
ɱɢɯ ɚɥɝɨɪɢɬɦɿɜ. 

Ɂɚɞɚɱɿ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɿ ɜɢɪɿɲɭɸɬɶɫɹ ɧɚ 
ɧɢɠɧɿɯ ɫɬɪɚɬɚɯ, ɫɤɨɨɪɞɢɧɨɜɚɧɿ ɜɿɞɧɨɫɧɨ ɝɥɨɛɚɥɶɧɨʀ ɡɚɞɚɱɿ 
ɫɢɫɬɟɦɢ ɲɥɹɯɨɦ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜɢ [11]: 

� �� � � �� � � �� �> @ni DxPDxPx ,,&, 'SJ�J� ,        (6) 
ɞɟ J  – ɫɬɪɚɬɟɝɿɹ ɤɨɨɪɞɢɧɚɰɿʀ ɜɡɚɽɦɨɞɿʀ ɨɞɧɨɲɚɪɨɜɢɯ 
ɦɨɞɟɥɟɣ ɦɿɤɪɨɫɬɪɚɬɢ; x  – ɜɯɿɞɧɿ ɫɢɝɧɚɥɢ; � �JiD  – ɦɧɨ-
ɠɢɧɚ ɡɚɞɚɱ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɿ ɜɢɪɿɲɭɸɬɶɫɹ 
ɥɨɤɚɥɶɧɢɦɢ Ⱥɉȱ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɪɚɬɟɝɿʀ g; nD  – ɝɥɨɛɚ-
ɥɶɧɚ ɡɚɞɚɱɚ. 

ɋɢɫɬɟɦɚ ɛɚɝɚɬɨɪɿɜɧɟɜɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 
ɤɨɨɪɞɢɧɨɜɚɧɚ, ɹɤɳɨ ɿɫɧɭɸɬɶ ɫɬɪɚɬɟɝɿʀ ɤɨɨɪɞɢɧɚɰɿʀ 

:�J , ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɫɯɿɞɧɢɣ ɫɢɧɬɟɡ ɤɨɨɪɞɢɧɭɸ-

ɱɢɯ ɚɥɝɨɪɢɬɦɿɜ Jm  ɹɤ J  – ɨɩɬɢɦɚɥɶɧɿ ɥɨɤɚɥɶɧɿ ɪɿɲɟɧɧɹ 

� � niuxm iii dd JJJ 1,, , ɬɚɤɿ, ɳɨ ɤɟɪɭɸɱɢɣ ɭɩɥɢɜ ɭ ɜɢɝɥɹɞɿ 
ɡɦɿɧɢ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɨɤɚɥɶɧɢɯ Ⱥɉȱ, ɫɤɨɨɪɞɢɧɨɜɚɧɢɣ 
ɜɿɞɧɨɫɧɨ ɝɥɨɛɚɥɶɧɨʀ ɦɟɬɢ ɫɢɫɬɟɦɢ, � �JJJ  nmmm ,...,1  ɽ 

ɝɥɨɛɚɥɶɧɨ ɨɩɬɢɦɚɥɶɧɢɦ Mm  J . 
ɐɟ ɨɡɧɚɱɚɽ, ɳɨ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ ɩɟɪɟɬɜɨɪɟɧɧɹ 

ɿɧɮɨɪɦɚɰɿʀ ɛɭɞɟ ɤɨɨɪɞɢɧɨɜɚɧɨɸ ɬɨɞɿ ɿ ɬɿɥɶɤɢ ɬɨɞɿ, ɤɨɥɢ 
ɿɫɧɭɽ ɨɩɬɢɦɚɥɶɧɚ ɤɨɨɪɞɢɧɭɸɱɚ ɫɬɪɚɬɟɝɿɹ. ȼ ɹɤɨɫɬɿ ɨɩ-
ɬɢɦɚɥɶɧɨʀ ɤɨɨɪɞɢɧɭɸɱɨʀ ɫɬɪɚɬɟɝɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨ-
ɪɢɫɬɚɬɢ ɩɪɨɰɟɫ ɜɢɫɯɿɞɧɨɝɨ ɫɢɧɬɟɡɭ ɥɨɤɚɥɶɧɢɯ Ⱥɉȱ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ. Ɂɦɿɧɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɨ-
ɤɚɥɶɧɨɝɨ Ⱥɉȱ ɪɟɚɥɿɡɭɽɬɶɫɹ ɲɥɹɯɨɦ ɫɢɧɬɟɡɭ ɧɨɜɨʀ ɦɨɞɟ-
ɥɿ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɤɨɫɬɿ ɹɤɨʀ ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɨɪɦɚɬɢɜ-
ɧɢɦ. ɉɪɢ ɡɦɿɧɿ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɨɤɚɥɶɧɨɝɨ Ⱥɉȱ ɧɢɠɧɶɨʀ 
ɫɬɪɚɬɢ ɜɿɞɛɭɜɚɽɬɶɫɹ ɫɢɧɬɟɡ ɧɨɜɢɯ Ⱥɉȱ ɞɥɹ ɜɢɳɢɯ ɫɬɪɚɬ. 

ȼɢɫɧɨɜɨɤ. ȼ ɞɚɧɿɣ ɫɬɚɬɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɿɧɮɨɪɦɚ-
ɰɿɣɧɭ ɬɟɯɧɨɥɨɝɿɸ ɩɨɛɭɞɨɜɢ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɚɜɬɨ-
ɧɨɦɧɢɦ ɦɨɛɿɥɶɧɢɦ ɪɨɛɨɬɨɦ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɡɚɫɨɛɿɜ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɜ ɛɚɝɚɬɨɪɿɜɧɟɜɢɯ ɿɽɪɚɪɯɿɱ-
ɧɢɯ ɫɢɫɬɟɦɚɯ. 

ɋɢɫɬɟɦɚ ɤɟɪɭɜɚɧɧɹ ɛɭɞɭɽɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɮɨɪɦɭ-
ɜɚɧɧɹ ɞɜɨɪɿɜɧɟɜɨʀ ɿɽɪɚɪɯɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ, ɹɤɚ ɫɤɥɚɞɚɽɬɶ-
ɫɹ ɡ ɦɨɞɟɥɟɣ, ɩɨɛɭɞɨɜɚɧɢɯ ɡɚ ɪɚɯɭɧɨɤ ɧɟɣɪɨɧɧɢɯ ɦɟ-
ɪɟɠ, ɹɤɚ, ɩɪɢɣɦɚɸɱɢ ɞɚɧɿ ɩɪɨ ɨɬɨɱɭɸɱɿ ɩɪɟɞɦɟɬɢ, ɝɟɧɟ-
ɪɭɽ ɩɨɞɚɥɶɲɢɣ ɜɟɤɬɨɪ ɧɚɩɪɹɦɭ ɪɭɯɭ. 

Ɉɩɢɫɚɧɢɣ ɩɪɢɧɰɢɩ ɩɨɛɭɞɨɜɢ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɦɨ-
ɛɿɥɶɧɢɦ ɪɨɛɨɬɨɦ ɞɨɡɜɨɥɹɽ ɩɨɝɥɹɧɭɬɢ ɧɚ ɧɟʀ ɡ ɬɨɱɤɢ 
ɡɨɪɭ ɬɟɨɪɿʀ ɿɽɪɚɪɯɿɱɧɢɯ ɫɢɫɬɟɦ, ɜ ɹɤɢɯ ɝɥɨɛɚɥɶɧɚ ɡɚɞɚɱɚ 
ɤɟɪɭɜɚɧɧɹ ɪɨɡɤɥɚɞɚɽɬɶɫɹ ɧɚ ɦɧɨɠɭ ɥɨɤɚɥɶɧɢɯ ɩɿɞɡɚɞɚɱ, 
ɜɢɪɿɲɟɧɧɹ ɹɤɢɯ ɧɟ ɜɢɤɥɢɤɚɽ ɬɪɭɞɧɨɳɿɜ.  

Ɍɚɤɢɣ ɩɿɞɯɿɞ ɽ ɞɨɫɢɬɶ ɧɨɜɢɦ, ɬɨɦɭ ɡɚɫɥɭɝɨɜɭɽ ɧɚ 
ɛɿɥɶɲ ɞɟɬɚɥɶɧɢɣ ɪɨɡɝɥɹɞ ɿ ɩɨɞɚɥɶɲɟ ɞɨɫɥɿɞɠɟɧɧɹ. 
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ǮǻǮǹǥǵ ǥ ǼǽȀǶǺǥǵǮȄǥȍ ǾǳǺǼǻȀǼǽǾǶǲǮȀǻǼǿȀǥ  
ǿǸǹǮǲǻǼǱǼ ȀǳȃǻǥȅǻǼǱǼ Ǽǯ'ǣǸȀǮ 

 
Ɋɨɡɪɨɛɥɟɧɨ ɚɥɝɨɪɢɬɦ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɚɡɧɢɤɚ ɪɟɦɨɧɬɨɩɪɢɞɚɬɧɨɫɬɿ ɫɤɥɚɞɧɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɨɛ'ɽɤɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɿɽ-

ɪɚɪɯɿɱɧɨʀ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ'ɽɤɬɚ ɡɚ 
ɤɪɢɬɟɪɿɽɦ ɪɟɦɨɧɬɨɩɪɢɞɚɬɧɨɫɬɿ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɟɦɨɧɬɨɩɪɢɞɚɬɧɿɫɬɶ, ɟɥɟɦɟɧɬɢ, ɫɬɪɭɤɬɭɪɚ, ɨɛ'ɽɤɬɢ. 
Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɫɥɨɠɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɫ ɭɱɟɬɨɦ ɢɟ-

ɪɚɪɯɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɵ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɬɢɦɢɡɚɰɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬɚ 
ɩɨ ɤɪɢɬɟɪɢɸ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ, ɷɥɟɦɟɧɬɵ, ɫɬɪɭɤɬɭɪɚ, ɨɛɴɟɤɬɵ. 
The algorithm of calculation of index of repairabiliti of difficult technical object is worked out taking into account a hierarchical 

structural structure. Methodology of optimization of structural structure of object is offered on the criterion of repairabiliti. 
Keywords: repairabiliti, elements, structure, objects. 
 
ȼɫɬɭɩ. Ɂɝɿɞɧɨ [1] ɩɿɞ ɪɟɦɨɧɬɨɩɪɢɞɚɬɧɿɫɬɸ (Ɋɉ) ɪɨ-

ɡɭɦɿɽɬɶɫɹ ɜɥɚɫɬɢɜɿɫɬɶ ɨɛ'ɽɤɬɚ, ɳɨ ɩɨɥɹɝɚɽ ɜ ɩɪɢɫɬɨɫɨ-
ɜɚɧɨɫɬɿ ɞɨ ɩɿɞɬɪɢɦɤɢ ɣ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɝɨ ɫɬɚ-
ɧɭ ɲɥɹɯɨɦ ɬɟɯɧɿɱɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɣ ɪɟɦɨɧɬɭ. ɉɨ-
ɧɹɬɬɹ Ɋɉ ɩɪɢɣɧɹɬɨ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɱɚɫɬɤɨɜɚ ɜɥɚɫɬɢɜɿɫɬɶ 
ɛɿɥɶɲ ɡɚɝɚɥɶɧɨɝɨ ɩɨɧɹɬɬɹ ɧɚɞɿɣɧɨɫɬɿ ɨɛ'ɽɤɬɚ. ɍ ɹɤɨɫɬɿ 
ɤɿɥɶɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɨɰɿɧɤɢ Ɋɉ ɧɚɣɛɿɥɶɲɟ ɱɚɫɬɨ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɣɦɨɜɿɪɧɿɫɬɶ ɜɿɞɧɨɜɥɟɧɧɹ ɡɚ ɡɚɞɚɧɢɣ 
ɱɚɫ ɿ ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ. 

ȼɥɚɫɬɢɜɿɫɬɶ Ɋɉ ɨɫɨɛɥɢɜɭ ɜɚɠɥɢɜɚ ɞɥɹ ɫɤɥɚɞɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɨɛ'ɽɤɬɿɜ, ɯɚɪɚɤɬɟɪɧɢɦɢ ɨɡɧɚɤɚɦɢ ɹɤɢɯ ɽ: 

x ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɭ ɫɤɥɚɞɿ ɨɛ'ɽɤɬɚ ɪɿɡɧɨɬɢɩɧɢɯ 
ɤɨɦɩɥɟɤɬɭɸɱɢɯ ɟɥɟɦɟɧɬɿɜ (ɦɟɯɚɧɿɱɧɢɯ, ɟɥɟɤɬɪɨɦɟɯɚɧɿɱ-
ɧɢɯ, ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɢɯ ɿ ɬ.ɞ.); 

x ɿɽɪɚɪɯɿɱɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɫɬɪɭɤɬɭɪɚ (ɧɚɩɪɢɤɥɚɞ, 
ɨɛ'ɽɤɬ ɦɨɠɟ ɫɤɥɚɞɚɬɢɫɹ ɿɡ ɲɚɮ, ɲɚɮɢ – ɿɡ ɛɥɨɤɿɜ, ɛɥɨɤɢ 
– ɡ ɤɨɦɿɪɨɤ ɿ ɬ.ɞ.); 

x ɫɤɥɚɞɧɚ ɧɚɞɿɣɧɿɫɧɚ ɫɬɪɭɤɬɭɪɚ ɨɛ'ɽɤɬɚ (ɭ ɛɿɥɶɲɨɫɬɿ 
ɜɢɩɚɞɤɿɜ, ɩɨɫɥɿɞɨɜɧɨ-ɩɚɪɚɥɟɥɶɧɚ). 

Ɋɨɡɝɥɹɧɭɬɿ ɨɛ'ɽɤɬɢ ɧɚɥɟɠɚɬɶ ɞɨ ɤɥɚɫɭ ɜɿɞɧɨɜɥɸɜɚ-
ɧɢɯ ɨɛ'ɽɤɬɿɜ ɿ ɩɪɢɡɧɚɱɟɧɿ, ɹɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɬɪɢɜɚɥɨʀ ɟɤɫ-
ɩɥɭɚɬɚɰɿʀ. ɍ ɜɢɩɚɞɤɭ ɜɿɞɦɨɜ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɬɨɱɧɢɣ ɪɟ-
ɦɨɧɬ (ɡɚɦɿɧɚ ɬɢɯ ɚɛɨ ɿɧɲɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ). 
ɉɿɞ ɱɚɫ ɩɨɬɨɱɧɨɝɨ ɪɟɦɨɧɬɭ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɛ'ɽɤɬɚ ɡɚ ɩɪɢ-
ɡɧɚɱɟɧɧɹɦ ɩɟɪɟɪɢɜɚɽɬɶɫɹ ɣ ɫɢɫɬɟɦɚ, ɭ ɹɤɿɣ ɡɚɫɬɨɫɨɜɭ-
ɽɬɶɫɹ ɨɛ'ɽɤɬ, ɡɚɡɧɚɽ ɜɬɪɚɬ (ɱɚɫɨɜɿ ɣ ɜɚɪɬɿɫɧɿ). ɑɢɦ ɜɢɳɟ 
(ɤɪɚɳɟ) Ɋɉ ɨɛ'ɽɤɬɚ, ɬɢɦ ɦɟɧɲɢɦɢ ɛɭɞɭɬɶ ɰɿ ɜɬɪɚɬɢ. 

Ɉɫɧɨɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ Ɋɉ ɬɚɤɢɯ 
ɨɛ'ɽɤɬɿɜ, ɽ: 

x ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɢ ɬɟɯɧɿɱɧɨɝɨ ɞɿɚɝɧɨɫɬɭ-
ɜɚɧɧɹ (ɋɌȾ) ɨɛ'ɽɤɬɚ; 

x ɩɪɢɫɬɨɫɨɜɚɧɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɞɨ ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚ-
ɰɿɣ ɩɨ ɡɚɦɿɧɿ ɨɤɪɟɦɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ. 

ɍ ɫɬɚɬɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɚ-
ɡɧɢɤɿɜ Ɋɉ ɨɛ'ɽɤɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɩɚɪɚɦɟɬɪɿɜ ɣɨɝɨ ɤɨɧɫ-
ɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɣ ɦɟɬɨɞɢɤɚ ɚɧɚɥɿɡɭ ɣ ɨɩɬɢɦɿɡɚɰɿʀ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɡɚ ɤɪɢɬɟɪɿɽɦ Ɋɉ. 

Ɋɨɡɪɚɯɭɧɨɤ ɩɨɤɚɡɧɢɤɿɜ Ɋɉ ɨɛ'ɽɤɬɚ. əɤ ɩɨɤɚɡɧɢɤ Ɋɉ 
ɩɪɢɣɦɟɦɨ "ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ", ɜɟɥɢɱɢɧɚ ɹɤɨɝɨ 
ɜɢɡɧɚɱɚɽɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ [2]: 
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ɞɟ ɜT  – ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤɬɚ; N – ɱɢɫɥɨ 

ɟɥɟɦɟɧɬɿɜ ɨɛ'ɽɤɬɚ; ip  – ɿɦɨɜɿɪɧɿɫɬɶ ɜɿɞɦɨɜɢ i-ɝɨ ɟɥɟɦɟɧ-

ɬɚ ( Ni ,1 ); iW  – ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ i-ɝɨ ɟɥɟɦɟɧɬɚ. 

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɣɦɨɜɿɪɧɨɫɬɿ ip  ɡɚɥɟɠɢɬɶ ɜɿɞ 

ɬɪɢɜɚɥɨɫɬɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɛ'ɽɤɬɚ ýT  ɣ ɜɢɡɧɚɱɚɽɬɶɫɹ ɡɚ 
ɮɨɪɦɭɥɨɸ: 
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ɞɟ )(tiZ  – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɭ ɜɿɞɦɨɜ i-ɝɨ ɟɥɟɦɟɧɬɚ; ( )i ɷn T  
– ɫɟɪɟɞɧɽ ɱɢɫɥɨ ɜɿɞɦɨɜ i-ɝɨ ɟɥɟɦɟɧɬɚ ɩɪɨɬɹɝɨɦ ɱɚɫɭ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɜT . 

ȱɦɨɜɿɪɧɨɫɬɿ ip  ɩɨɜɢɧɧɿ ɡɚɞɨɜɨɥɶɧɹɬɢ ɭɦɨɜɿ ¦
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ɍ ɮɨɪɦɭɥɿ (1) ɧɿɹɤ ɧɟ ɜɪɚɯɨɜɭɽɬɶɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚ 
ɫɬɪɭɤɬɭɪɚ ɨɛ'ɽɤɬɚ, ɿ ɩɨɤɢ ɧɟ ɹɫɧɨ, ɹɤ ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɫɬɪɭ-
ɤɬɭɪɚ ɜɩɥɢɜɚɽ ɧɚ ɩɨɤɚɡɧɢɤ Ɋɉ. 
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