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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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i
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1. 

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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Ɋɢɫ. 1. Ⱦɟɪɟɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ’ɽɤɬɚ  
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɭ ɫɬɪɭɤɬɭɪɭ ɨɛ'ɽɤɬɚ ɮɨɪɦɚɥɶɧɨ ɛɭɞɟɦɨ 

ɨɩɢɫɭɜɚɬɢ ɞɟɪɟɜɨɦ REG , , ɞɟ ȿ – ɦɧɨɠɢɧɚ ɜɫɿɯ ɤɨɧɫ-
ɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɨɛ'ɽɤɬɚ; R – ɜɿɞɧɨɲɟɧɧɹ ɜɤɥɚɞɟɧɨ-
ɫɬɿ ɟɥɟɦɟɧɬɿɜ. Ⱦɟɪɟɜɨ G ɝɪɚɮɿɱɧɨ ɡɨɛɪɚɠɟɧɟ ɧɚ ɪɢɫ. 1. 
ȿɥɟɦɟɧɬɢ ɧɢɠɧɶɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɿɜɧɹ, ɭ ɫɤɥɚɞɿ ɹɤɢɯ 
ɧɟɦɚɽ ɿɧɲɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɭɦɨɜɢɦɨɫɹ ɧɚɡɢ-
ɜɚɬɢ ɩɪɨɫɬɢɦɢ (ɧɚ ɪɢɫ. 1 ɩɨɡɧɚɱɟɧɿ ɤɪɭɠɤɚɦɢ). ɍ ɞɿɣɫɧɨ-
ɫɬɿ ɩɪɨɫɬɢɣ ɟɥɟɦɟɧɬ ɦɨɠɟ ɹɜɥɹɬɢ ɫɨɛɨɸ ɞɨɫɢɬɶ ɫɤɥɚɞ-
ɧɢɣ ɬɟɯɧɿɱɧɢɣ ɩɪɢɫɬɪɿɣ, ɨɞɧɚɤ ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɜɿɧ ɪɨɡ-
ɝɥɹɞɚɽɬɶɫɹ ɹɤ ɨɞɧɟ ɰɿɥɟ, ɬɨɦɭ ɳɨ ɜ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɧɟ ɩɟɪɟɞɛɚɱɚɽɬɶɫɹ ɣɨɝɨ ɪɨɡɛɢɪɚɧɧɹ ɧɚ ɛɿɥɶɲ ɞɪɿɛɧɿ 
ɟɥɟɦɟɧɬɢ. Ɇɧɨɠɢɧɚ ɜɫɿɯ ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɿɜ ɩɨɡɧɚɱɢɦɨ 

0E . ȼɫɿ ɿɧɲɿ ɟɥɟɦɟɧɬɢ (ɟɥɟɦɟɧɬɢ ɛɿɥɶɲ ɜɢɫɨɤɢɯ ɤɨɧɫɬɪɭ-
ɤɬɢɜɧɢɯ ɪɿɜɧɿɜ) ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɫɤɥɚɞɨɜɢɦɢ.  

Ⱦɥɹ ɩɪɨɫɬɨɬɢ ɩɪɢɣɦɟɦɨ, ɳɨ ɜɫɿ ɫɤɥɚɞɨɜɿ ɟɥɟɦɟɧɬɢ 
ɦɚɸɬɶ ɩɨɫɥɿɞɨɜɧɭ ɧɚɞɿɣɧɿɫɬɧɭ ɫɬɪɭɤɬɭɪɭ (ɜɿɞɦɨɜɚ ɟɥɟ-
ɦɟɧɬɚ ɧɚɫɬɚɽ ɜ ɬɨɦɭ ɜɢɩɚɞɤɭ, ɹɤɳɨ ɜɿɞɦɨɜɢɬɶ ɯɨɱɚ ɛ 
ɨɞɢɧ ɿɡ ɜɯɿɞɧɢɯ ɭ ɧɶɨɝɨ ɟɥɟɦɟɧɬɿɜ)1.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟɹɜɧɨ ɩɟɪɟɞɛɚɱɚɽɬɶɫɹ, ɳɨ ɫɤɥɚɞɨ-
ɜɢɣ ɟɥɟɦɟɧɬ ɧɟ ɦɨɠɟ ɜɿɞɦɨɜɢɬɢ ɫɚɦ ɩɨ ɫɨɛɿ – ɩɪɢɱɢɧɨɸ 
ɣɨɝɨ ɜɿɞɦɨɜɢ ɽ ɜɿɞɦɨɜɚ ɯɨɱɚ ɛ ɨɞɧɨɝɨ ɿɡ ɜɯɿɞɧɢɯ ɭ ɧɶɨɝɨ 
ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɿɜ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɶɨɝɨ ɩɪɢ ɪɨɡɪɚɯɭɧ-
ɤɚɯ ɡɚ ɮɨɪɦɭɥɨɸ (1) ɩɿɞɫɭɦɨɜɭɜɚɧɧɹ ɩɨɜɢɧɧɟ ɩɪɨɜɨɞɢ-
ɬɢɫɹ ɩɨ ɜɫɿɯ ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɚɯ ( 0EN  ).  

ɍ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɪɢ ɜɿɞɧɨɜɥɟɧɧɿ ɨɛ'ɽɤɬɚ, ɳɨ 
ɦɚɽ ɫɤɥɚɞɧɭ ɤɨɧɫɬɪɭɤɬɢɜɧɭ ɫɬɪɭɤɬɭɪɭ, ɜɿɞɧɨɜɥɟɧɧɹ 
ɣɨɝɨ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɩɪɨɜɨɞɢɬɶɫɹ ɲɥɹɯɨɦ ɡɚɦɿɧɢ ɹɤɨ-
ɝɨ-ɧɟɛɭɞɶ ɿɡ ɟɥɟɦɟɧɬɿɜ, ɹɤ ɩɪɚɜɢɥɨ, ɛɿɥɶɲ ɜɢɫɨɤɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɿɜɧɹ, ɡɚɦɿɧɚ ɹɤɨɝɨ ɜɢɦɚɝɚɽ ɦɟɧɲɢɯ 
ɜɢɬɪɚɬ ɱɚɫɭ ɜ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɱɚɫɨɦ ɡɚɦɿɧɢ ɩɪɨɫɬɨɝɨ 
ɟɥɟɦɟɧɬɚ, ɳɨ ɜɿɞɦɨɜɢɜ.  

ȼɜɟɞɟɦɨ ɩɨɧɹɬɬɹ ɦɧɨɠɢɧɢ ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɟɥɟɦɟɧ-
ɬɿɜ (ɩɨɡɧɚɱɢɦɨ ɣɨɝɨ ɜE ). ɍ ɦɧɨɠɢɧɭ ɜE  ɜɤɥɸɱɚɸɬɶɫɹ 
ɜɫɿ ɟɥɟɦɟɧɬɢ, ɹɤɿ ɡ ɧɚɣɛɿɥɶɲɨɸ ɣɦɨɜɿɪɧɿɫɬɸ ɛɭɞɭɬɶ ɡɚ-
ɦɿɧɹɬɢɫɹ ɩɪɢ ɜɿɞɦɨɜɿ ɹɤɨɝɨ-ɧɟɛɭɞɶ ɿɡ ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɿɜ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɤɨɠɧɨɦɭ ɩɪɨɫɬɨɦɭ ɟɥɟɦɟɧɬɭ 0Eei �  ɫɬɚ-

ɜɢɬɶɫɹ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɟɥɟɦɟɧɬ j ɜe E£ , ɳɨ ɛɭɞɟ ɡɚɦɿɧɹ-

ɬɢɫɹ ɭ ɜɢɩɚɞɤɭ ɜɿɞɦɨɜɢ ɟɥɟɦɟɧɬɚ ie . ȱɧɚɤɲɟ ɦɨɠɧɚ 

                                                           
1 ɇɚɞɚɥɿ ɰɟ ɨɛɦɟɠɟɧɧɹ ɦɨɠɧɚ ɡɧɹɬɢ 

ɫɤɚɡɚɬɢ, ɳɨ ɿɫɧɭɽ ɜɿɞɨɛɪɚɠɟɧɧɹ 0: ɜW E E� , ɡɚ ɞɨɩɨ-

ɦɨɝɨɸ ɹɤɨɝɨ ɞɥɹ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɳɨ ie  ɜɿɞɦɨɜɢɜ, 
ɨɞɧɨɡɧɚɱɧɨ ɜɢɡɧɚɱɚɽɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɣ ɣɨɦɭ ɜɿɞɧɨɜɥɸ-
ɜɚɧɢɣ )( ij eWe  ɟɥɟɦɟɧɬ.   

Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɜɟɞɟɧɢɯ ɩɨɧɹɬɶ ɮɨɪɦɭɥɭ (1) ɩɟ-
ɪɟɩɢɲɟɦɨ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ: 
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ɞɟ )( iep  – ɿɦɨɜɿɪɧɿɫɬɶ ɜɿɞɦɨɜɢ ɟɥɟɦɟɧɬɚ ie  ( 0Eei � ); 

� �)( ieWW  – ɫɟɪɟɞɧɿɣ ɱɚɫ, ɡɚɬɪɚɱɭɜɚɧɢɣ ɧɚ ɜɿɞɧɨɜɥɟɧɧɹ 

ɨɛ'ɽɤɬɚ ɭ ɜɢɩɚɞɤɭ ɜɿɞɦɨɜɢ ɟɥɟɦɟɧɬɚ ie . 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɩɪɢ ɡɚɞɚɧɢɯ G ɿ { iW  } ɿɫɧɭɽ ɽɞɢɧɢɣ ɜɚ-

ɪɿɚɧɬ ɦɧɨɠɢɧɢ ɜE : ɭ ɦɧɨɠɢɧɭ ɜE  ɩɨɜɢɧɧɿ ɛɭɬɢ ɜɤɥɸɱɟɧɿ 
ɜɫɿ ɟɥɟɦɟɧɬɢ, ɞɥɹ ɹɤɢɯ ɜɢɤɨɧɭɽɬɶɫɹ ɭɦɨɜɚ: 
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ɞɟ )( jeW  – ɫɟɪɟɞɧɹ ɬɪɢɜɚɥɿɫɬɶ ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɚ je ; 

� �kP e  – ɲɥɹɯ, ɳɨ ɡ'ɽɞɧɭɽ ɜɢɫɹɱɭ ɜɟɪɲɢɧɭ, ɳɨ ɜɿɞ-

ɩɨɜɿɞɚɽ ɩɪɨɫɬɨɦɭ ɟɥɟɦɟɧɬɭ 0Eek � , ɡ ɤɨɪɟɧɟɜɨɸ ɜɟɪ-
ɲɢɧɨɸ ɞɟɪɟɜɚ G. 

ɍɦɨɜɚ (4), ɩɨ ɫɭɬɿ, ɜɢɡɧɚɱɚɽ ɚɥɝɨɪɢɬɦ ɜɿɞɛɨɪɭ ɟɥɟ-
ɦɟɧɬɿɜ Eei �  ɞɥɹ ɜɤɥɸɱɟɧɧɹ ʀɯ ɭ ɦɧɨɠɢɧɭ ɜE  (ɡ ɭɪɚɯɭ-

ɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɜ ɜE  ɧɟ ɩɨɜɢɧɧɟ ɛɭɬɢ ɩɨɜɬɨɪɸɜɚɧɢɯ 
ɟɥɟɦɟɧɬɿɜ). 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ Ɋɉ. ɍ ɞɿɣɫɧɨɫɬɿ 
ɦɧɨɠɢɧɭ ɜE  ɧɿɯɬɨ ɧɟ ɜɢɛɢɪɚɽ, ɜɨɧɚ ɧɟɹɜɧɨ ɜɢɡɧɚɱɚɽɬɶ-
ɫɹ ɬɢɦɢ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɦɢ ɪɿɲɟɧɧɹɦɢ, ɹɤɿ ɜɞɚɥɨɫɹ ɪɟ-
ɚɥɿɡɭɜɚɬɢ ɪɨɡɪɨɛɥɸɜɚɱɟɜɿ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɨɛ'ɽɤɬɚ. 
Ɉɛɫɥɭɝɨɜɭɸɱɢɣ ɩɟɪɫɨɧɚɥ ɭ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɭ ɜɢ-
ɩɚɞɤɭ ɜɿɞɦɨɜ ɡɚɜɠɞɢ ɛɭɞɟ ɩɪɨɜɨɞɢɬɢ ɡɚɦɿɧɭ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɧɚɣɛɿɥɶɲ ɥɟɝɤɨ ɡɧɿɦɚɸɬɶɫɹ. ɋɚɦɟ ɰɿ 
ɟɥɟɦɟɧɬɢ ɧɚɥɟɠɚɬɶ ɞɨ ɦɧɨɠɢɧɢ ɜE .  

Ɂ ɩɨɩɟɪɟɞɧɶɨɝɨ ɪɨɡɝɥɹɞɭ ɹɫɧɨ, ɳɨ ɦɧɨɠɢɧɚ ɜE  ɿ ɜɿɞ-

ɩɨɜɿɞɧɟ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɋɉ ɜT  ɜɢɡɧɚɱɟɧɿ ɩɚɪɚɦɟɬɪɚ-
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ɦɢ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ G ɿ { iW }, ɹɤɿ ɭɡɚɝɚɥɶɧɟɧɨ ɩɨɡɧɚɱɢɦɨ 

}{, iGK W . Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɶɨɝɨ ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ 
ɤɨɠɧɨɦɭ ɜɚɪɿɚɧɬɭ ɤɨɧɫɬɪɭɤɰɿʀ K ɜɿɞɩɨɜɿɞɚɽ "ɫɜɨɽ" (ɨɛɭɦɨɜ-
ɥɟɧɟ ɰɿɽɸ ɤɨɧɫɬɪɭɤɰɿɽɸ) ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɋɉ ɜT . 

ɉɿɞ ɨɩɬɢɦɿɡɚɰɿɽɸ Ɋɉ ɭɦɨɜɢɦɨɫɹ ɪɨɡɭɦɿɬɢ ɩɪɨɰɟɫ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɩɨɥɿɩɲɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ K, ɳɨ ɩɪɢɜɨ-
ɞɢɬɶ ɞɨ ɩɨɥɿɩɲɟɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɋɉ ɜT . Ɂɦɿɫɬ ɰɶɨɝɨ ɩɪɨ-
ɰɟɫɭ ɩɨɥɹɝɚɽ ɭ ɜɢɛɨɪɿ ɪɨɡɪɨɛɥɸɜɚɱɟɦ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɢɯ ɪɿɲɟɧɶ, ɩɪɢ ɹɤɢɯ ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɧɚɣɤɪɚɳɚ ɜɥɚ-
ɫɬɢɜɿɫɬɶ ɪɟɦɨɧɬɨɩɪɢɞɚɬɧɨɫɬɿ ɨɛ'ɽɤɬɚ ɩɪɢ ɿɫɧɭɸɱɢɯ ɨɛ-
ɦɟɠɟɧɧɹɯ. ɍ ɫɬɚɬɬɿ ɧɟ ɞɟɬɚɥɿɡɭɽɬɶɫɹ ɫɚɦ ɩɪɨɰɟɫ ɩɪɨɟɤ-
ɬɭɜɚɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ, ɚ ɬɿɥɶɤɢ ɪɨɛɢɬɶɫɹ ɫɩɪɨɛɚ 
ɜɢɱɥɟɧɭɜɚɬɢ ɨɤɪɟɦɿ ɤɪɨɤɢ ɰɶɨɝɨ ɩɪɨɰɟɫɭ, ɩɨɜ'ɹɡɚɧɿ ɛɟɡ-
ɩɨɫɟɪɟɞɧɶɨ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɜɥɚɫɬɢɜɨɫɬɿ Ɋɉ ɨɛ'ɽɤɬɚ, ɿ 
ɩɪɨɩɨɧɭɽɬɶɫɹ ɦɟɬɨɞɢɤɚ ɨɩɬɢɦɿɡɚɰɿʀ ɰɢɯ ɤɪɨɤɿɜ. 

Ɂɚɜɞɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ Ɋɉ ɫɮɨɪɦɭɥɸɽɦɨ ɜ ɬɚɤɢɣ ɫɩɨ-
ɫɿɛ: ɩɨɬɪɿɛɧɨ ɡɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ 
K , ɩɪɢ 
ɹɤɿɣ ɛɭɞɟ ɡɚɛɟɡɩɟɱɭɜɚɬɢɫɹ ɧɚɣɤɪɚɳɟ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢ-
ɤɚ Ɋɉ ɩɪɢ ɩɪɢɩɭɫɬɢɦɢɯ ɞɨɞɚɬɤɨɜɢɯ ɜɢɬɪɚɬɚɯ ɧɚ ɪɟɚɥɿ-
ɡɚɰɿɸ ɬɚɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ. Ɏɨɪɦɚɥɶɧɨ ɰɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚ-
ɜɞɚɧɧɹ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ: 

{ }
( ) minɜ K

T K  � , 



 dCKC )( ,                                 (5) 
ɞɟ ( )ɜT K  – ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ, ɳɨ ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ 
ɩɪɢ ɜɢɛɨɪɿ ɤɨɧɫɬɪɭɤɰɿʀ K; }{K  – ɩɪɨɫɬɿɪ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧ-
ɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ; )(KC  – ɜɚɪɬɿɫɬɶ ɨɛ'ɽɤɬɚ ɩɪɢ ɤɨɧɫ-

ɬɪɭɤɰɿʀ K; 
C  – ɡɚɞɚɧɟ ɨɛɦɟɠɟɧɧɹ ɧɚ ɜɚɪɬɿɫɬɶ ɨɛ'ɽɤɬɚ. 
ɇɟɜɚɠɤɨ ɛɚɱɢɬɢ, ɳɨ ɭɦɨɜɨɸ (5) ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɞɚ-

ɱɚ, ɳɨ ɜɚɠɤɨ ɮɨɪɦɚɥɿɡɭɽɬɶɫɹ, ɬɨɦɭ ɳɨ ɩɨɤɢ ɡɚɥɢɲɚ-
ɸɬɶɫɹ ɧɟ ɹɫɧɢɦɢ ɦɨɠɥɢɜɨɫɬɿ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɨɩɢɫɭ 
ɩɪɨɫɬɨɪɭ ɦɨɠɥɢɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ }{K  ɿ ɧɟɜɢɡɧɚɱɟɧɢɦ 
ɡɚɥɢɲɚɽɬɶɫɹ ɩɨɤɚɡɧɢɤ ɜɚɪɬɨɫɬɿ ɨɛ'ɽɤɬɚ )(KC . Ɍɨɦɭ ɩɨ-
ɫɬɚɧɨɜɤɭ ɡɚɞɚɱɿ (5) ɜɚɪɬɨ ɪɨɡɝɥɹɞɚɬɢ ɥɢɲɟ ɹɤ ɤɨɦɩɚɤɬ-
ɧɢɣ ɨɩɢɫ ɡɚɞɚɱɿ, ɳɨ ɦɢ ɯɨɬɿɥɢ ɛ ɜɢɪɿɲɢɬɢ. 

ɉɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɿ (5) ɡɜɭɡɢɦɨ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ. Ȼɭɞɟ-
ɦɨ ɞɭɦɚɬɢ, ɳɨ ɧɚ ɞɟɹɤɨɦɭ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɨɛ'ɽɤɬɚ 
ɨɬɪɢɦɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɡ ɩɚɪɚɦɟɬɪɚɦɢ 0K , ɧɚɩɪɢɤɥɚɞ, 
ɤɨɧɫɬɪɭɤɰɿɹ ɞɨɫɥɿɞɧɨɝɨ ɡɪɚɡɤɚ. ɉɨɬɪɿɛɧɨ ɡɧɚɣɬɢ ɜɚɪɿɚɧɬ 
ɩɨɤɪɚɳɟɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 


0K , ɩɪɢ ɹɤɨɦɭ (ɡɚ ɿɧɲɢɯ ɪɿɜɧɢɯ 
ɭɦɨɜ) ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɟ ɩɨɥɿɩɲɟɧɧɹ ɜɥɚɫ-
ɬɢɜɨɫɬɿ Ɋɉ ɿ ɩɪɢ ɰɶɨɦɭ ɞɨɞɚɬɤɨɜɿ ɜɢɬɪɚɬɢ ɧɚ ɡɦɿɧɭ ɤɨɧɫ-
ɬɪɭɤɰɿʀ 
o 00 KK  ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ ɡɚɞɚɧɨʀ ɜɟɥɢɱɢɧɢ 


'C . Ɏɨɪɦɚɥɶɧɨ ɰɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɩɪɟɞɫɬɚɜɥɹɽɬɶ-
ɫɹ ɭɦɨɜɚɦɢ: 

0
0 { }

( ) maxɜ K
T K  : � ; 



 'd' CKC )( 0 ,                             (6) 

ɞɟ }{ 0K  – ɩɪɨɫɬɿɪ ɦɨɠɥɢɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ, ɭ ɹɤɨɦɭ ɩɪɨ-

ɜɨɞɢɬɶɫɹ ɩɨɲɭɤ ɩɨɤɪɚɳɟɧɨɝɨ ɜɚɪɿɚɧɬɚ ɤɨɧɫɬɪɭɤɰɿʀ 

0K ; 

0 0 0( ) ( ) ( )ɜ ɜ ɜT K T K T K  : 3 #  – ɜɟɥɢɱɢɧɚ, ɧɚ ɹɤɭ ɡɦɟɧɲɭɽɬɶ-
ɫɹ ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤɬɚ ɩɪɢ ɡɦɿɧɿ ɤɨɧɫɬɪɭɤ-

ɰɿʀ 
o 00 KK ; )()()( 000


 � ' KCKCKC  – ɞɨɞɚɬɤɨɜɿ ɜɢ-

ɬɪɚɬɢ ɜɚɪɬɨɫɬɿ, ɧɟɨɛɯɿɞɧɿ ɧɚ ɡɞɿɣɫɧɟɧɧɹ ɡɦɿɧɢ ɤɨɧɫɬɪɭɤ-
ɰɿʀ 
o 00 KK ; 
'C  – ɞɨɞɚɬɤɨɜɚ ɜɚɪɬɿɫɬɶ, ɳɨ ɪɨɡɪɨɛɥɸ-
ɜɚɱ ɡɝɨɞɟɧ ɡɚɩɥɚɬɢɬɢ ɡɚ ɩɨɥɿɩɲɟɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɋɉ ɧɚ 
ɜɟɥɢɱɢɧɭ 0( )ɜT K  : . 

ɉɟɪɟɯɿɞ 
o 00 KK  – ɰɟ ɪɨɛɨɬɚ ɤɨɧɫɬɪɭɤɬɨɪɚ, ɡɦɿɫɬ 
ɹɤɨʀ ɦɢ ɧɟ ɬɨɪɤɚɽɦɨɫɶ (ɰɟ ɦɨɠɟ ɛɭɬɢ ɩɨɜɧɟ ɩɟɪɟɤɨɦɩɨ-
ɧɭɜɚɧɧɹ, ɡɦɿɧɚ ɦɿɫɰɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɨɜɢɯ ɤɨɦɩɥɟɤɬɭɸɱɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɬ.ɩ.). ȱɡ 
ɭɫɶɨɝɨ ɪɿɡɧɨɦɚɧɿɬɬɹ ɦɨɠɥɢɜɢɯ ɡɦɿɧ ɤɨɧɫɬɪɭɤɰɿʀ, ɳɨ ɩɪɢ-
ɯɨɜɭɸɬɶɫɹ ɡɚ ɩɟɪɟɯɨɞɨɦ 
o 00 KK , ɩɪɨɩɨɧɭɽɬɶɫɹ ɜɢɞɿ-
ɥɢɬɢ ɬɭ ɱɚɫɬɢɧɭ, ɳɨ ɨɛɦɟɠɭɽɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɡɦɿɫɬɨɦ: 

ɚ) ɜɢɡɧɚɱɢɬɢ ɩɿɞɦɧɨɠɢɧɭ ɧɚɣɦɟɧɲ ɧɚɞɿɣɧɢɯ ɟɥɟɦɟ-
ɧɬɿɜ 0ɤɪE E¡  (ɧɚɡɜɟɦɨ ɣɨɝɨ ɤɪɢɬɢɱɧɨɸ ɩɿɞɦɧɨɠɢɧɨɸ 
ɟɥɟɦɟɧɬɿɜ); 

ɛ) ɡɦɿɧɢɬɢ (ɡɦɨɞɟɥɸɜɚɬɢ ɡɦɿɧɢ) ɤɨɧɫɬɪɭɤɰɿʀ 0K  ɬɚ-
ɤɢɦ ɱɢɧɨɦ, ɳɨɛ, ɩɨ ɦɨɠɥɢɜɨɫɬɿ, ɦɚɤɫɢɦɚɥɶɧɨ ɫɤɨɪɨɬɢɬɢ 
ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɡɚɦɿɧɭ ɤɪɢɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ i ɤɪe E£  ɭ 
ɜɢɩɚɞɤɭ ʀɯɧɶɨʀ ɜɿɞɦɨɜɢ. 

Ɉɱɟɜɢɞɧɨ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɪɢɣɨɦ ɽ ɩɨ ɫɭɬɿ ɫɜɨʀɣ 
ɟɜɪɢɫɬɢɱɧɢɦ ɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɣɨɝɨ ɪɨɡɪɚɯɨɜɚɧɟ ɬɿɥɶɤɢ ɧɚ 
ɧɚɛɥɢɠɟɧɟ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ (6). Ɉɱɟɜɢɞɧɨ ɬɚɤɨɠ, ɳɨ ɣɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɢɦɚɝɚɽ ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɿ 
ɦɨɞɟɥɟɣ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɦɨɠɧɚ ɛɭɥɨ ɛ ɨɰɿɧɸɜɚɬɢ 
ɨɱɿɤɭɜɚɧɟ ɩɨɥɿɩɲɟɧɧɹ ɩɨɤɚɡɧɢɤɚ Ɋɉ )( 0


' KTɜ  ɭ ɜɢɩɚɞɤɭ 

ɪɟɚɥɿɡɚɰɿʀ ɡɦɿɧɢ ɤɨɧɫɬɪɭɤɰɿʀ 
o 00 KK . ɇɢɠɱɟ ɩɪɨɩɨɧɭ-
ɽɬɶɫɹ ɦɟɬɨɞɢɤɚ ɚɧɚɥɿɡɭ ɣ ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤ-
ɬɚ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɤɨʀ ɞɨɡɜɨɥɹɽ ɡɧɚɯɨɞɢɬɢ ɧɚɛɥɢɠɟɧɟ 
ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ (6).  

Ɇɟɬɨɞɢɤɚ ɚɧɚɥɿɡɭ ɣ ɨɩɬɢɦɿɡɚɰɿʀ Ɋɉ. ɉɪɟɞɫɬɚɜɢɦɨ 
ɦɟɬɨɞɢɤɭ ɭ ɜɢɝɥɹɞɿ ɚɥɝɨɪɢɬɦɭ, ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɹɤɨɝɨ 
ɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 2. Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɿɡɨɜɚɧɢɣ ɩɪɨɝɪɚɦɧɨ 
ɣ ɜɢɤɨɧɭɸɬɶɫɹ ɧɚ ɉɄ. ɉɪɢɩɭɫɤɚɽɬɶɫɹ, ɳɨ ɜɫɹ ɧɟɨɛɯɿɞɧɚ 
ɜɢɯɿɞɧɚ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɨɛ'ɽɤɬ ɽ ɣ ɜɜɟɞɟɧɚ ɜ ɛɚɡɭ ɞɚɧɢɯ 
(ȻȾ) ɩɪɨɝɪɚɦɧɨʀ ɫɢɫɬɟɦɢ. Ɋɨɛɨɬɚ ɚɥɝɨɪɢɬɦɭ ɤɨɪɨɬɤɨ 
ɩɨɥɹɝɚɽ ɜ ɧɚɫɬɭɩɧɨɦɭ. Ɉɩɟɪɚɬɨɪ 1 ɜɢɡɧɚɱɚɽ ɦɧɨɠɢɧɭ 
ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜE  ɿ ɪɨɡɪɚɯɨɜɭɽ ɫɟɪɟɞɧɿɣ ɱɚɫ 

ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɢ ɜɢɯɿɞɧɿɣ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ 0( )ɜT K . 
Ɉɩɟɪɚɬɨɪ 2 ɮɨɪɦɭɽ ɣ ɜɿɞɨɛɪɚɠɚɽ ɧɚ ɟɤɪɚɧɿ ɦɨɧɿɬɨɪɚ ɉɄ 
ɝɿɫɬɨɝɪɚɦɭ ɡɧɚɱɟɧɶ ɱɚɫɭ ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɿɜ � �)( ieWW  ɧɚ 

ɜɩɨɪɹɞɤɨɜɚɧɿɣ ɩɿɞɦɧɨɠɢɧɿ ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɿɜ 0E . ȿɥɟ-

ɦɟɧɬɢ 0Eei �  ɜɩɨɪɹɞɤɨɜɭɸɬɶɫɹ ɩɨ ɡɪɨɫɬɚɧɧɸ ɫɟɪɟɞ-
ɧɶɨɝɨ ɧɚɪɨɛɿɬɤɭ ɞɨ ɜɿɞɦɨɜɢ.  
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 ɉɨɱɚɬɨɤ 

ɋɮɨɪɦɭɜɚɬɢ BE  ɿ ɪɨɡɪɚɯɭɜɚɬɢ )( 0KTB  

ɉɨɛɭɞɭɜɚɬɢ ɝɿɫɬɨɝɪɚɦɭ 
� �� �^ `0,, EeeWe iii �W  

ȼɢɡɧɚɱɢɬɢ �ɤɪ BE E  

Ɋɨɡɪɨɛɢɬɢ (ɡɦɨɞɟɥɸɜɚɬɢ) ɩɨɤɪɚɳɟɧɢɣ 

ɜɚɪɿɚɧɬ '
0K ɿ ɪɨɡɪɚɯɭɜɚɬɢ � �'

0KTB  

ȼɢɡɧɚɱɢɬɢ ɜɟɥɢɱɢɧɢ � �'
0KTB'  ɿ � �'

0KC'  

?BT'  

Ɋɟɚɥɿɡɭɜɚɬɢ 
ɡɦɿɧɢ Ʉɿɧɟɰɶ 

^ `iGK W ,00  

1 
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ɫɭɬɬɽɜɨ  ɧɟ ɫɭɬɬɽɜɨ 

 
 

Ɋɢɫ. 2. Ⱥɥɝɨɪɢɬɦ ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɰɿʀ ɡɚ ɤɪɢɬɟɪɿɽɦ 
 
Ɉɩɬɢɦɚɥɶɧɚ ɡ ɩɨɝɥɹɞɭ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ Ɋɉ 

ɝɿɫɬɨɝɪɚɦɚ ɩɨɜɢɧɧɚ ɦɚɬɢ ɜɢɝɥɹɞ, ɩɪɢ ɹɤɨɦɭ ɫɟɪɟɞɧɿɣ 
ɱɚɫ ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɚ � �)( ieWW  ɡɪɨɫɬɚɽ ɡ ɡɛɿɥɶɲɟɧɧɹɦ 

ɪɿɜɧɹ ɛɟɡɜɿɞɦɨɜɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ie . əɤɳɨ ɧɚ ɝɿɫɬɨɝɪɚɦɿ ɽ 
ɪɿɡɤɿ ɫɬɪɢɛɤɢ, ɬɨ ɰɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɟɨɩɬɢɦɚɥɶɧɿɫɬɶ ɤɨɧɫ-
ɬɪɭɤɰɿʀ (ɪɨɡɩɨɞɿɥ ɡɧɚɱɟɧɶ � �)( ieWW  ɧɟ ɭɡɝɨɞɠɭɽɬɶɫɹ ɡ 

ɪɨɡɩɨɞɿɥɨɦ ɩɨɤɚɡɧɢɤɿɜ ɛɟɡɜɿɞɦɨɜɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ie ). 
Ɋɨɡɪɨɛɥɸɜɚɱ (ɟɤɫɩɟɪɬ) ɡɚ ɜɢɝɥɹɞɨɦ ɝɿɫɬɨɝɪɚɦɢ ɜɢɡɧɚ-
ɱɚɽ ɤɪɢɬɢɱɧɿ ɟɥɟɦɟɧɬɢ ɤɪE , ɤɨɧɫɬɪɭɤɰɿɹ ɹɤɢɯ (ɪɨɡɬɚɲɭ-
ɜɚɧɧɹ, ɬɢɩɢ ɪɨɡ'ɽɦɿɜ , ɿ ɬ.ɩ.) ɽ "ɜɭɡɶɤɢɦ ɦɿɫɰɟɦ" ɞɥɹ ɜɥɚ-
ɫɬɢɜɨɫɬɿ Ɋɉ ɨɛ'ɽɤɬɚ (ɨɩɟɪɚɬɨɪ 3).  

ȼɿɞ ɪɨɡɪɨɛɥɸɜɚɱɚ ɩɨɬɪɿɛɧɨ ɫɬɜɨɪɢɬɢ (ɩɨɤɢ "ɧɚ ɩɚ-
ɩɟɪɿ") ɧɨɜɭ ɤɨɧɫɬɪɭɤɰɿɸ 0K c , ɩɪɢ ɹɤɿɣ ɫɤɨɪɨɱɭɽɬɶɫɹ ɱɚɫ 

ɡɚɦɿɧɢ ɤɪɢɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ �i ɤɪe E . əɤɳɨ ɬɚɤɚ ɤɨɧɫ-
ɬɪɭɤɰɿɹ ɛɭɞɟ ɡɧɚɣɞɟɧɚ, ɬɨ ɩɨɬɪɿɛɧɨ ɜɜɟɫɬɢ ɜ ȻȾ ɧɨɜɿ 
ɞɚɧɿ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɨɜɿɣ ɤɨɧɫɬɪɭɤɰɿʀ 0K c , ɿ ɡɚɧɨɜɨ 

ɡɪɨɛɢɬɢ ɪɨɡɪɚɯɭɧɤɢ ɩɨ ɜɢɡɧɚɱɟɧɧɸ ɩɨɤɚɡɧɢɤɚ 0( )ɜT Kw  
(ɨɩɟɪɚɬɨɪ 4). Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɡɪɚɯɭɧɤɿɜ ɜɢɡɧɚɱɚɽɬɶ-
ɫɹ ɜɟɥɢɱɢɧɚ 0( )ɜT K  : , ɧɚ ɹɤɭ ɫɤɨɪɨɱɭɽɬɶɫɹ ɫɟɪɟɞɧɿɣ ɱɚɫ 

ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤɬɚ ɩɪɢ ɩɟɪɟɯɨɞɿ ɞɨ ɤɨɧɫɬɪɭɤɰɿʀ 0K c . 

Ɉɞɧɨɱɚɫɧɨ ɪɨɡɪɨɛɥɸɜɚɱ ɨɰɿɧɸɽ ɧɟɨɛɯɿɞɧɿ ɜɢɬɪɚɬɢ ɧɚ 
ɬɚɤɿ ɡɦɿɧɢ ɤɨɧɫɬɪɭɤɰɿʀ )( 0KC c'  (ɨɩɟɪɚɬɨɪ 5).  

əɤɳɨ ɪɨɡɪɨɛɥɸɜɚɱ ɩɨɪɚɯɭɽ, ɳɨ ɨɱɿɤɭɜɚɧɟ ɫɤɨɪɨ-
ɱɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɱɚɫɭ ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤɬɚ 0( )ɜT K  :  ɽ 
ɿɫɬɨɬɧɢɦ, ɿ ɧɟɨɛɯɿɞɧɿ ɩɪɢ ɰɶɨɦɭ ɞɨɞɚɬɤɨɜɿ ɜɢɬɪɚɬɢ 

)( 0KC c'  ɩɪɢɣɧɹɬɧɿ ( 
'dc' CKC )( 0 ), ɬɨɞɿ ɦɨɠɟ ɛɭɬɢ ɩɪɢ-
ɣɧɹɬɟ ɩɨɡɢɬɢɜɧɟ ɪɿɲɟɧɧɹ ɩɪɨ ɩɪɢɣɧɹɬɬɹ ɧɨɜɨʀ ɤɨɧɫɬɪɭ-
ɤɰɿʀ 0K c  (ɨɩɟɪɚɬɨɪ 6).  

Ɋɨɡɪɨɛɥɸɜɚɱ ɦɚɽ ɦɨɠɥɢɜɿɫɬɶ ɡɪɨɛɢɬɢ ɚɧɚɥɨɝɿɱɧɿ 
ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɡɦɿɧɢ ɤɨɧɫɬɪɭɤɰɿʀ 0K c  ɣ 
ɜɢɛɪɚɬɢ ɧɚɣɛɿɥɶɲ ɩɪɢɣɧɹɬɧɢɣ ɜɚɪɿɚɧɬ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɞɧɨ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɽ 
"ɥɸɞɢɧɨ-ɦɚɲɢɧɧɨɸ": ɚɧɚɥɿɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɡ 
ɩɨɝɥɹɞɭ Ɋɉ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɣ, ɚɥɟ ɜɢɛɿɪ ɧɚɣɤɪɚɳɢɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɪɿɲɟɧɶ ɩɨɤɥɚɞɚɽ ɧɚ ɥɸɞɢɧɭ-ɟɤɫɩɟɪɬɚ. 
Ɂɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɢɤɢ ɞɨɩɨɦɚɝɚɽ ɪɨɡɪɨɛɥɸɜɚɱɟɜɿ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɨ ɩɨɥɿɩɲɭɜɚɬɢ ɜɥɚɫɬɢɜɿɫɬɶ Ɋɉ ɨɛ'ɽɤɬɚ.  

ɉɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ (ɉɁ), ɳɨ ɩɿɞɬɪɢɦɭɽ ɪɨɡ-
ɝɥɹɧɭɬɭ ɦɟɬɨɞɢɤɭ, ɪɨɡɪɨɛɥɟɧɟ ɧɚ ɨɫɧɨɜɿ ɿɦɿɬɚɰɿɣɧɨʀ ɫɬɚ-
ɬɢɫɬɢɱɧɨʀ ɦɨɞɟɥɿ ISMPN, ɤɨɪɨɬɤɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɹɤɭ ɨɩɭ-
ɛɥɿɤɨɜɚɧɿ ɜ [3].  
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Ɂɚɲɬɪɢɯɨɜɚɧɵ ɷɥɟɦɟɧɬɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɦɧɨɠɟɫɬɜɭ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ  

Ɂɚɲɬɪɢɯɨɜɚɧɿ ɟɥɟɦɟɧɬɢ, ɳɨ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ 
ɦɧɨɠɢɧɢ ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ

Ɉɛ'ɽɤɬ 

 
 

Ɋɢɫ. 3. Ⱦɟɪɟɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɬɟɫɬɨɜɨɝɨ ɨɛ'ɽɤɬɭ 
 

ɉɪɢɤɥɚɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɢɤɢ. əɤ ɩɪɢɤɥɚɞ ɜɿɡɶ-
ɦɟɦɨ ɩɪɨɫɬɢɣ ɨɛ'ɽɤɬ, ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɫɬɪɭɤɬɭɪɚ ɹɤɨɝɨ ɡɨ-
ɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 3. Ɉɛ'ɽɤɬ ɫɤɥɚɞɚɽɬɶɫɹ ɡ 28 ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɡ ɹɤɢɯ 19 ɽ ɩɪɨɫɬɢɦɢ (ɧɟɪɨɡɛɿɪɧɢɦɢ). 
ɉɪɨɫɬɿ ɟɥɟɦɟɧɬɢ ɦɨɠɭɬɶ ɛɭɬɢ 5 ɬɢɩɿɜ. ɋɟɪɟɞɧɿɣ ɧɚɪɨɛɿɬɨɤ 
ɞɨ ɜɿɞɦɨɜɢ ɪɿɡɧɢɯ ɬɢɩɿɜ ɩɪɨɫɬɢɯ ɟɥɟɦɟɧɬɿɜ ɡɚɞɚɧɢɣ ɧɚ-
ɫɬɭɩɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ (ɱ): {  ; 1,5ɫɪEiT i } = {10000, 13200, 
30000, 33333, 50000}. Ɂɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɧɚɪɨɛɿɬɤɭ ɞɨ ɜɿɞ-
ɦɨɜɢ ɟɥɟɦɟɧɬɿɜ ɟɤɫɩɨɧɟɧɬɧɢɣ. ȼɫɿ ɫɤɥɚɞɟɧɿ ɟɥɟɦɟɧɬɢ 
ɦɚɸɬɶ ɩɨɫɥɿɞɨɜɧɭ ɧɚɞɿɣɧɿɫɬɧɭ ɫɬɪɭɤɬɭɪɭ. ɇɚ ɪɢɫ. 3 ɩɨɪɭɱ 
ɡɿ ɡɧɚɱɤɚɦɢ ɟɥɟɦɟɧɬɿɜ ɡɚɡɧɚɱɟɧɢɣ ɱɚɫ ʀɯɧɶɨʀ ɡɚɦɿɧɢ 
W ( )ɡɚɦ ie . ɋɭɤɭɩɧɿɫɬɶ ɡɧɚɱɟɧɶ W �{ ( ); }ɡɚɦ i ie e E  ɜɿɞɩɨɜɿɞɚɽ 
ɜɢɯɿɞɧɿɣ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ 0K . ɉɿɞɦɧɨɠɢɧɚ ɜɿɞɧɨɜɥɸ-
ɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜE  ɞɥɹ ɜɢɯɿɞɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɡɧɚɱɟɧɚ 
ɧɚ ɪɢɫ. 3 ɲɬɪɢɯɭɜɚɧɧɹɦ. ɋɌȾ ɨɛ'ɽɤɬɚ ɞɨɡɜɨɥɹɽ ɜɢɹɜɥɹɬɢ 
ɜɿɞɦɨɜɢ ɡ ɬɨɱɧɿɫɬɸ ɞɨ ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ. 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɪɚɯɭɧɤɿɜ ɞɥɹ ɡɚɞɚɧɢɯ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ ISMPN ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɧɚɫɬɭɩɧɿ ɡɧɚ-
ɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɧɚɞɿɣɧɨɫɬɿ: ɫɟɪɟɞɧɿɣ ɧɚɪɨɛɿɬɨɤ ɧɚ ɜɿɞɦɨɜɭ 

0T =974 ɝɨɞ; ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ 0( )ɜT K =1,54 ɝɨɞ.  
ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧɢɣ ɜɢɝɥɹɞ ɟɤɪɚɧɚ ɉɄ ɩɿɫɥɹ ɜɢɤɨ-

ɧɚɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɩɟɪɚɬɨɪɿɜ 1 ɿ 2 ɚɥɝɨ-
ɪɢɬɦɢ ɦɟɬɨɞɢɤɢ (ɪɢɫ. 2). Ɂɚ ɨɬɪɢɦɚɧɨɸ ɝɿɫɬɨɝɪɚɦɨɸ 
ɜɢɡɧɚɱɚɽɦɨ, ɳɨ ɤɪɢɬɢɱɧɢɦɢ ɽ ɟɥɟɦɟɧɬɢ 132 ɿ 12 
(  {132,12}ɤɪE ). Ɉɬɠɟ, ɨɩɬɢɦɚɥɶɧɢɦɢ ɤɪɨɤɚɦɢ ɧɚ ɲɥɹɯɭ 
ɩɨɥɿɩɲɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ Ɋɉ ɨɛ'ɽɤɬɚ ɩɨɜɢɧɧɟ ɛɭɬɢ ɬɚɤɚ 
ɡɦɿɧɚ ɤɨɧɫɬɪɭɤɰɿʀ, ɩɪɢ ɹɤɿɣ ɫɤɨɪɨɱɭɜɚɜɫɹ ɛ ɱɚɫ ɡɚɦɿɧɢ 
ɞɥɹ ɰɢɯ ɟɥɟɦɟɧɬɿɜ.  

Ɋɨɡɪɨɛɥɸɜɚɱɟɜɿ ɞɨɫɢɬɶ ɜɚɠɤɨ ɜɢɡɧɚɱɢɬɢ ɡɚɡɞɚɥɟ-
ɝɿɞɶ, ɹɤɟ ɫɤɨɪɨɱɟɧɧɹ ɱɚɫɭ ɡɚɦɿɧɢ ɜɿɧ ɡɦɨɠɟ ɡɚɛɟɡɩɟɱɢɬɢ 
ɩɪɢ ɬɿɣ ɚɛɨ ɿɧɲɿɣ ɤɨɧɫɬɪɭɤɰɿʀ ɨɛ'ɽɤɬɚ, ɚɥɟ ɨɪɿɽɧɬɨɜɧɨ ɜɿɧ 
ɜɫɟ-ɬɚɤɢ ɦɨɠɟ ɩɪɢɩɭɫɬɢɬɢ, ɹɤɟ ɡɧɚɱɟɧɧɹ ɱɚɫɭ ɡɚɦɿɧɢ 
ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɨ. 

 
 

}{0 ieE  })({ ieW

))((ɡɚɦ ieWW

 
 

Ɋɢɫ. 4. ȼɢɝɥɹɞ ɟɤɪɚɧɚ ɉɄ ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ ɞɥɹ ɜɢɯɿɞɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
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ɇɟɯɚɣ, ɧɚɩɪɢɤɥɚɞ, ɭ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɪɨɡɪɨɛɥɸɜɚɱ 
ɩɪɨɝɧɨɡɭɽ ɫɤɨɪɨɬɢɬɢ ɱɚɫ ɡɚɦɿɧɢ ɤɪɢɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɞɨ 
0,5 ɝɨɞ. ȼɜɿɜɲɢ ɜ ȻȾ ɡɧɚɱɟɧɧɹ W  0,5ɡɚɦ ɝɨɞ  ɨɤɪɟɦɨ ɣ 

ɨɞɧɨɱɚɫɧɨ ɞɥɹ ɨɛɨɯ ɤɪɢɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɜɢɤɨɧɚɜɲɢ 
ɪɨɡɪɚɯɭɧɤɢ, ɨɞɟɪɠɢɦɨ ɪɟɡɭɥɶɬɚɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥ. 1.  

 

Ɍɚɛɥɢɰɹ 1 
Ɋɿɡɧɿ ɜɚɪɿɚɧɬɢ ɤɨɧɫɬɪɭɤɰɿʀ 
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0K  (3)
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,ɡɚɦ ɱj  ,ɜT ɱ  ,ɡɚɦ ɱj  ,ɜT ɱ  ,ɡɚɦ ɱj  ,ɜT ɱ  ,ɡɚɦ ɱj  ,ɜT ɱ  
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2 
1,2 1,54 0,5 

1,2 1,17 2 
0,5 1,47 0,5 

0,5 1,09 

 
Ɂɚ ɨɬɪɢɦɚɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɞɧɨ, ɹɤ ɛɭɞɟ ɡɦɟɧ-

ɲɭɜɚɬɢɫɹ ɫɟɪɟɞɧɿɣ ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤɬɚ ɩɪɢ ɫɤɨɪɨ-
ɱɟɧɧɿ ɱɚɫɭ ɡɚɦɿɧɢ ɨɤɪɟɦɢɯ ɤɪɢɬɢɱɧɢɯ ɟɥɟɦɟɧɬɿɜ. ɇɚ ɪɢɫ. 
5 ɞɥɹ ɩɪɢɤɥɚɞɭ ɩɨɤɚɡɚɧɢɣ ɜɢɞ ɝɿɫɬɨɝɪɚɦɢ ɞɥɹ ɜɚɪɿɚɧɬɚ 
ɤɨɧɫɬɪɭɤɰɿʀ (3)

0K , ɩɪɢ ɹɤɿɣ ɱɚɫ ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɿɜ 132 ɿ 12 

ɞɨɪɿɜɧɸɽ 0,5 ɝɨɞ. Ɂɚ ɝɿɫɬɨɝɪɚɦɨɸ ɜɢɞɧɨ, ɳɨ ɞɥɹ ɩɨɞɚ-
ɥɶɲɨɝɨ ɡɦɟɧɲɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɱɚɫɭ ɜɿɞɧɨɜɥɟɧɧɹ ɨɛ'ɽɤ-
ɬɚ ɩɨɬɪɿɛɧɨ ɲɭɤɚɬɢ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɫɤɨɪɨɱɟɧɧɹ ɱɚɫɭ 
ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɚ 13 (ɟɥɟɦɟɧɬ 13 ɽ ɜɿɞɧɨɜɥɸɜɚɧɢɦ ɟɥɟ-
ɦɟɧɬɨɦ ɞɥɹ ɟɥɟɦɟɧɬɚ 131-ȿ2).  

 

 
 

Ɋɢɫ. 5. Ƚɿɫɬɨɝɪɚɦɚ ɪɨɡɩɨɞɿɥɭ ɱɚɫɭ ɡɚɦɿɧɢ ɩɨ ɛɚɡɨɜɢɯ ɟɥɟɦɟɧɬɚɯ ɭ ɜɢɩɚɞɤɭ,  
ɹɤɳɨ ɱɚɫ ɡɚɦɿɧɢ ɟɥɟɦɟɧɬɚ 132 ɿ 12 ɞɨɪɿɜɧɸɽ 0,5 ɝɨɞ. 

 
əɤɳɨ ɬɟɩɟɪ ɫɤɨɪɟɝɭɜɚɬɢ ɤɪɢɬɢɱɧɭ ɦɧɨɠɢɧɭ ɤɪE , ɞɨ-

ɞɚɜɲɢ ɜ ɧɶɨɝɨ ɟɥɟɦɟɧɬ 13, ɿ ɡɚɞɚɬɢ ɱɚɫ ɡɚɦɿɧɢ ɟɥɟɦɟɧ-
ɬɚ 0,5 ɝɨɞ (ɬɚɤ ɫɚɦɨ, ɹɤ ɿ ɞɥɹ ɟɥɟɦɟɧɬɿɜ 132 ɿ 12), ɬɨ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɩɨɜɬɨɪɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɨɞɟɪɠɢɦɨ 

(4)
0( )ɜT K =0,78 ɝɨɞ. 

Ɋɨɡɝɥɹɧɭɬɢɣ ɩɪɢɤɥɚɞ, ɧɚ ɧɚɲ ɩɨɝɥɹɞ, ɞɚɽ ɞɨɫɢɬɶ 
ɩɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɩɪɨ ɩɪɨɰɟɫ ɚɧɚɥɿɡɭ ɤɨɧɫɬɪɭɤɰɿʀ 
ɨɛ'ɽɤɬɚ ɣ ɩɨɹɫɧɸɽ ɫɭɬɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɦɟɬɨɞɢɤɢ ɣ ɬɟɯ-
ɧɨɥɨɝɿɸ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

əɤ ɜɢɫɧɨɜɨɤ, ɦɨɠɧɚ ɫɤɚɡɚɬɢ ɧɚɫɬɭɩɧɟ. Ɂɚɩɪɨɩɨɧɨ-
ɜɚɧɚ ɦɟɬɨɞɢɤɚ ɣ ɪɨɡɪɨɛɥɟɧɟ ɞɥɹ ɧɟʀ ɉɁ ɞɨɡɜɨɥɹɸɬɶ 
ɩɪɨɜɨɞɢɬɢ ɚɧɚɥɿɡ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɨɝɨ 

ɬɟɯɧɿɱɧɨɝɨ ɨɛ'ɽɤɬɚ ɣ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɜɢɡɧɚɱɚɬɢ 
ɪɚɰɿɨɧɚɥɶɧɿ (ɛɥɢɡɶɤɿ ɞɨ ɨɩɬɢɦɚɥɶɧɨɝɨ) ɤɪɨɤɢ ɩɨ ɡɦɿɧɿ 
ɤɨɧɫɬɪɭɤɰɿʀ ɡ ɦɟɬɨɸ ɩɨɥɿɩɲɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɿ Ɋɉ ɨɛ'ɽɤɬɚ.  
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ǺǳȀǼǲǶȅǻǶǷ ǮǽǮǾǮȀ ǽǮǾǮǺǳȀǾǶȅǻǼǱǼ ǿǶǻȀǳǵȁ  
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Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɩɿɞɯɿɞ ɬɚ ɦɟɬɨɞɢɱɧɢɣ ɚɩɚɪɚɬ ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɫɢɧɬɟɡɭ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɜɢɡɧɚɱɚɸɬɶɫɹ ɪɚɰɿɨ-

ɧɚɥɶɧɢɣ ɜɚɪɿɚɧɬ ɩɨɛɭɞɨɜɢ ɬɚ ɩɚɪɚɦɟɬɪɢ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɪɨɛɨɬɢɡɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ.  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɨɛɨɬɢɡɨɜɚɧɿ ɫɢɫɬɟɦɢ, ɨɡɛɪɨɽɧɧɹ, ɦɟɬɨɞɢɱɧɢɣ ɚɩɚɪɚɬ. 
ɉɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ ɢ ɦɟɬɨɞɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚ-

ɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɩɨɫɬɪɨɟɧɢɹ ɢ ɩɚɪɚɦɟɬɪɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚ-
ɱɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɜɨɨɪɭɠɟɧɢɟ, ɦɟɬɨɞɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ. 
The general approach and methodological apparatus of parametric synthesis, which are determined by using a rational way 

of developing the intellectual and the parameters of a robotic system for special purposes. 
Keywords: robotic system, armament, methodical vehicle. 
 

ȼɫɬɭɩ. ɍ 2005 ɪɨɰɿ ɜ ɡɛɪɨɣɧɢɯ ɫɢɥɚɯ ɋɒȺ ɱɢɫɥɨ 
ɚɪɦɿɣɫɶɤɢɯ ɪɨɛɨɬɿɜ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɞɨɫɹɝɥɨ 
2,4 ɬɢɫ. ɇɚ ɞɚɧɢɣ ɱɚɫ ɚɦɟɪɢɤɚɧɫɶɤɿ ɜɿɣɫɶɤɚ ɦɚɸɬɶ 12 

ɬɢɫɹɱ ɧɚɡɟɦɧɢɯ ɪɨɛɨɬɿɜ, ɳɟ 7 ɬɢɫɹɱ ɭ ɜɢɝɥɹɞɿ ɛɟɡɩɿɥɨɬ-
ɧɢɯ ɥɿɬɚɥɶɧɢɯ ɚɩɚɪɚɬɿɜ (ȻɉɅȺ) ɽ ɭ ȼɉɋ. Ⱦɨ 2015 ɪɨɤɭ 
ɬɪɟɬɢɧɚ ɜɿɞ ɭɫɿɯ ɚɪɦɿɣɫɶɤɢɯ ɚɜɬɨɦɨɛɿɥɿɜ ɫɤɥɚɞɭɬɶ ɦɚɲɢ-
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