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Ⱦɢɫɟɪɬɚɰієɸ є ɪɭɤɨɩɢɫ. 
 

Рɨɛɨɬɭ ɜɢɤɨɧɚɧɨ ɜ Тɟɪɧɨɩіɥьɫьɤɨɦɭ ɧɚɰіɨɧɚɥьɧɨɦɭ ɟɤɨɧɨɦічɧɨɦɭ ɭɧіɜɟɪɫɢɬɟɬі 
Ɇіɧіɫɬɟɪɫɬɜɚ ɨɫɜіɬɢ і ɧɚɭɤɢ ɍɤɪɚʀɧɢ. 

 

 

 

 

ɇɚɭɤɨɜɢɣ ɤɟɪіɜɧɢɤ:  ɞɨɤɬɨɪ ɬɟхɧічɧɢх ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 

Ⱦɢɜɚɤ Ɇɢɤɨɥɚ ɉɟɬɪɨɜɢɱ, 
Тɟɪɧɨɩіɥьɫьɤɢɣ ɧɚɰіɨɧɚɥьɧɢɣ ɟɤɨɧɨɦічɧɢɣ ɭɧіɜɟɪɫɢɬɟɬ, ɞɟɤɚɧ 
ɮɚɤɭɥьɬɟɬɭ ɤɨɦɩ’ɸɬɟɪɧɢх іɧɮɨɪɦɚɰіɣɧɢх ɬɟхɧɨɥɨɝіɣ, 

ɡɚɜіɞɭɜɚч ɤɚɮɟɞɪɢ ɤɨɦɩ’ɸɬɟɪɧɢх ɧɚɭɤ. 
 

 

Ɉɮіɰіɣɧі ɨɩɨɧɟɧɬɢ:   ɞɨɤɬɨɪ ɬɟхɧічɧɢх ɧɚɭɤ, ɩɪɨɮɟɫɨɪ  

Ɇɚɬɜɿɣɱɭɤ əɪɨɫɥɚɜ Ɇɢɤɨɥɚɣɨɜɢɱ,  
ɇɚɰіɨɧɚɥьɧɢɣ ɭɧіɜɟɪɫɢɬɟɬ «Ʌьɜіɜɫьɤɚ ɩɨɥіɬɟхɧіɤɚ», ɩɪɨɮɟɫɨɪ 
ɤɚɮɟɞɪɢ ɬɟɨɪɟɬɢчɧɨʀ ɪɚɞіɨɬɟхɧіɤɢ ɬɚ ɪɚɞіɨɜɢɦіɪɸɜɚɧɧя, ɦ. 
Ʌьɜіɜ; 
 

ɤɚɧɞɢɞɚɬ ɬɟхɧічɧɢх ɧɚɭɤ, ɫɬɚɪɲɢɣ ɧɚɭɤɨɜɢɣ ɫɩіɜɪɨɛіɬɧɢɤ 

ɋɚɪɢɱɟɜ Ɉɥɟɤɫɚɧɞɪ ɉɚɜɥɨɜɢɱ, 

ȱɧɫɬɢɬɭɬ ɬɟхɧічɧɨʀ ɦɟхɚɧіɤɢ ɇɚɰіɨɧɚɥьɧɨʀ ɚɤɚɞɟɦіʀ ɧɚɭɤ 
ɍɤɪɚʀɧɢ ɬɚ ɇɚɰіɨɧɚɥьɧɨɝɨ ɤɨɫɦічɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɍɤɪɚʀɧɢ, 
ɫɬɚɪɲɢɣ ɧɚɭɤɨɜɢɣ ɫɩіɜɪɨɛіɬɧɢɤ ɜіɞɞіɥɭ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥіɡɭ ɬɚ 
ɩɪɨɛɥɟɦ ɭɩɪɚɜɥіɧɧя, ɦ. Ⱦɧіɩɪɨɩɟɬɪɨɜɫьɤ. 

 

 

 

Ɂɚхɢɫɬ ɜіɞɛɭɞɟɬьɫя 14 ɛɟɪɟɡɧя 2008 ɪ. ɨ 14
00

 ɝɨɞɢɧі ɧɚ ɡɚɫіɞɚɧɧі ɫɩɟɰіɚɥіɡɨɜɚɧɨʀ 
ɜчɟɧɨʀ ɪɚɞɢ Ⱦ 35.052.05 ɭ ɇɚɰіɨɧɚɥьɧɨɦɭ ɭɧіɜɟɪɫɢɬɟɬі “Ʌьɜіɜɫьɤɚ ɩɨɥіɬɟхɧіɤɚ” ɡɚ 
ɚɞɪɟɫɨɸ: 79013, ɦ. Ʌьɜіɜ, ɜɭɥ. ɋ. Ȼɚɧɞɟɪɢ, 12. 

 

Ɂ ɞɢɫɟɪɬɚɰієɸ ɦɨɠɧɚ ɨɡɧɚɣɨɦɢɬɢɫя ɜ ɧɚɭɤɨɜɨ-ɬɟхɧічɧіɣ ɛіɛɥіɨɬɟɰі 
ɇɚɰіɨɧɚɥьɧɨɝɨ ɭɧіɜɟɪɫɢɬɟɬɭ “Ʌьɜіɜɫьɤɚ ɩɨɥіɬɟхɧіɤɚ” (79013, ɦ. Ʌьɜіɜ,  
ɜɭɥ. ɉɪɨɮɟɫɨɪɫьɤɚ, 1). 

 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɨɡіɫɥɚɧɨ “___” ɥɸɬɨɝɨ 2008 ɪ. 
 

 

Вчɟɧɢɣ ɫɟɤɪɟɬɚɪ 

ɋɩɟɰіɚɥіɡɨɜɚɧɨʀ ɜчɟɧɨʀ ɪɚɞɢ 

ɞɨɤɬɨɪ ɬɟхɧічɧɢх ɧɚɭɤ, ɩɪɨɮɟɫɨɪ             Р.Ⱥ. Ȼɭɧь 

 



 1 

ɁȺȽȺɅЬɇȺ ɏȺРȺТȿРИɋТИɄȺ РɈȻɈТИ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. Ɂɚ ɩɟɜɧɢх ɭɦɨɜ ɩɪɢ ɞɨɫɥіɞɠɟɧɧі ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɢɫɬɟɦ ʀх 
ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɛɟɡіɧɟɪɰіɣɧɢɦɢ і ɪɨɡɝɥяɞɚɬɢ яɤ ɫɬɚɬɢчɧі ɫɢɫɬɟɦɢ. Ɂɨɤɪɟɦɚ, ɰɟ 
ɫɬɨɫɭєɬьɫя ɡɚɞɚч ɞɨɫɥіɞɠɟɧɧя ɜɡɚєɦɨɡɜ’яɡɤɭ ɦіɠ хɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɟхɧічɧɢх 
ɫɢɫɬɟɦ ɜ ɭɫɬɚɥɟɧɨɦɭ ɪɟɠɢɦі ɬɚ ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ ɧɢх; ɡɚɞɚч ɦɨɞɟɥɸɜɚɧɧя 
ɮɚɤɬɨɪіɜ ɮɨɪɦɭɜɚɧɧя ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɬɚ ʀх 
ɧɟɝɚɬɢɜɧɢх ɧɚɫɥіɞɤіɜ ɩіɞ чɚɫ ɞɨɜɝɨɬɪɢɜɚɥɨʀ ɞіʀ; ɡɚɞɚч ɞɨɫɥіɞɠɟɧɧя ɜɡɚєɦɨɡɜ’яɡɤɭ ɦіɠ 
іɧɞɢɤɚɬɨɪɚɦɢ ɪіɡɧɢх ɫɟɝɦɟɧɬіɜ ɪɢɧɤɭ ɜ ɟɤɨɧɨɦіɰі ɬɚ ɮɚɤɬɨɪɚɦɢ ʀх ɮɨɪɦɭɜɚɧɧя. 

ɉɪɢ ɰьɨɦɭ ɞɥя ɞɨɫɥіɞɠɟɧɧя ɬɚ ɦɨɞɟɥɸɜɚɧɧя ɜɤɚɡɚɧɢх ɫɢɫɬɟɦ ɧɟɨɛхіɞɧɢɦ 
ɟɬɚɩɨɦ є іɞɟɧɬɢɮіɤɚɰія ɦɨɞɟɥɟɣ ”ɜхіɞ-ɜɢхіɞ” ɭ ɜɢɝɥяɞі ɚɥɝɟɛɪɚʀчɧɢх ɪіɜɧяɧь, яɤі 
ɩɨɜ'яɡɭɸɬь ɦіɠ ɫɨɛɨɸ ɜɢхіɞɧі хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɢ ɬɚ ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɧɢх. 

ȱɞɟɧɬɢɮіɤɚɰія ɦɨɞɟɥɟɣ "ɜхіɞ-ɜɢхіɞ" ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх ɡɞіɣɫɧɸєɬьɫя, ɩɟɪɟɜɚɠɧɨ, ɜ ɬɪɢ ɟɬɚɩɢ: ɩɥɚɧɭɜɚɧɧя 
ɨɩɬɢɦɚɥьɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɪɟɡɭɥьɬɚɬɢ яɤɨɝɨ ɚɩɪіɨɪі ɡɚɛɟɡɩɟчɚɬь ɡɚɞɚɧі 
ɜɥɚɫɬɢɜɨɫɬі ɦɨɞɟɥɟɣ; іɞɟɧɬɢɮіɤɚɰія ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі; іɞɟɧɬɢɮіɤɚɰія ʀʀ ɩɚɪɚɦɟɬɪіɜ. 
ɉɪɢ ɰьɨɦɭ ɧɚɣɛіɥьɲ ɫɤɥɚɞɧɢɦ ɟɬɚɩɨɦ, яɤɢɣ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɨɜɧіɫɬɸ ɮɨɪɦɚɥіɡɨɜɚɧɢɦ 
є іɞɟɧɬɢɮіɤɚɰія ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі. 

Ⱦɥя ɪɨɡɜ'яɡɚɧɧя ɡɚɞɚчі ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɧɟɨɛхіɞɧɨ ɜɢɡɧɚчɢɬɢ ɩɪɢɪɨɞɭ 
ɩɨхɢɛɨɤ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх. ɋɩɨɫіɛ ʀх ɨɩɢɫɭ ɜɢɡɧɚчɚє ɡɚɝɚɥьɧɢɣ ɩіɞхіɞ, ɧɚ 
яɤɨɦɭ ɛɚɡɭɸɬьɫя ɦɟɬɨɞɢ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі. ɇɚ ɫьɨɝɨɞɧіɲɧіɣ ɞɟɧь ɞɥя 
ɩɨɛɭɞɨɜɢ ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫя ɞɜɚ ɩіɞхɨɞɢ: 
ɫɬɨхɚɫɬɢчɧɢɣ ɬɚ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɢɧɧɢɣ (іɧɬɟɪɜɚɥьɧɢɣ).  

ɇɚɣɛіɥьɲ ɡɧɚчɭɳі ɪɟɡɭɥьɬɚɬɢ ɩɪɢ ɪɨɡɜ’яɡɭɜɚɧі ɡɚɞɚчі ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ 
ɜ ɦɟɠɚх ɫɬɨхɚɫɬɢчɧɨɝɨ ɩіɞхɨɞɭ ɜіɞɨɛɪɚɠɟɧі ɭ ɩɪɚɰях ɬɚɤɢх ɭɤɪɚʀɧɫьɤɢх ɬɚ 
ɡɚɪɭɛіɠɧɢх ɜчɟɧɢх: ȱɜɚхɧɟɧɤɚ Ɉ.Ƚ., ɋɬɟɩɚɲɤɚ В.ɋ., Ɂɚɣчɟɧɤɚ ɘ.ɉ., Ȼɨɪɨɞɸɤɚ В.ɉ., 

Lemke F, Elder J. 

Ɂɚ ɭɦɨɜ ɨɛɦɟɠɟɧɢх ɡɚ ɚɦɩɥіɬɭɞɨɸ ɩɨхɢɛɨɤ ɡ ɧɟɜіɞɨɦɢɦɢ ɡɚɤɨɧɚɦɢ ɪɨɡɩɨɞіɥɭ 
ɡɚɫɬɨɫɭɜɚɧɧя ɫɬɨхɚɫɬɢчɧɢх ɦɟɬɨɞіɜ ɡі ɫɬɚɬɢɫɬɢчɧɢɦɢ ɤɪɢɬɟɪіяɦɢ ɩɟɪɟɜіɪɤɢ яɤɨɫɬі 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɫɬɚє ɧɟɦɨɠɥɢɜɢɦ. 
Ɂɚ ɰɢх ɭɦɨɜ ɛіɥьɲ ɩɪɢɞɚɬɧɢɦ є іɧɬɟɪɜɚɥьɧɢɣ ɩіɞхіɞ ɬɚ ɦɟɬɨɞɢ ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх 
ɞɚɧɢх, яɤі ɪɨɡɜɢɜɚɸɬьɫя ɜ ɦɟɠɚх ɰьɨɝɨ ɩіɞхɨɞɭ. В ɰьɨɦɭ ɜɢɩɚɞɤɭ ɪɟɡɭɥьɬɚɬɢ 
ɟɤɫɩɟɪɢɦɟɧɬɭ ɩɪɟɞɫɬɚɜɥɟɧі ɭ ɜɢɝɥяɞі ɝɚɪɚɧɬɨɜɚɧɢх іɧɬɟɪɜɚɥіɜ ɜɢхіɞɧɢх 
хɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɢ, ɚ іɧɬɟɪɜɚɥьɧі ɦɨɞɟɥі ɡɚɛɟɡɩɟчɭɸɬь ɝɚɪɚɧɬɨɜɚɧі ɤɨɪɢɞɨɪɢ 
ɩɪɨɝɧɨɡɭɜɚɧɧя ɰɢх хɚɪɚɤɬɟɪɢɫɬɢɤ. Ɇɟɬɨɞɢ ɩɨɛɭɞɨɜɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ 
ʉɪɭɧɬɭɸɬьɫя ɧɚ ɝіɩɨɬɟɡɚх, яɤі ɥɟɝɤɨ ɩɟɪɟɜіɪяɸɬьɫя ɧɚ ɩɪɚɤɬɢɰі і ɧɟ ɜɢɦɚɝɚɸɬь 
ɜɟɥɢɤɢх ɜɢɛіɪɨɤ ɞɚɧɢх ɞɥя ɡɚɛɟɡɩɟчɟɧɧя ɚɞɟɤɜɚɬɧɨɫɬі ɦɨɞɟɥɟɣ. 

Вɚɝɨɦɢɣ ɜɧɟɫɨɤ ɭ ɪɨɡɜɢɬɨɤ ɰɢх ɦɟɬɨɞіɜ ɜɧɟɫɥɢ ɭɤɪɚʀɧɫьɤі ɬɚ ɡɚɪɭɛіɠɧі ɜчɟɧі 
Ȼɚɤɚɧ Ƚ.Ɇ., Вɨɳɢɧіɧ Ɉ.ɉ., Ƚɪɚɧɨɜɫьɤɢɣ В.Ⱥ., Ʉɭɧɰɟɜɢч В.Ɇ., Ʉɪɚɫɨɜɫьɤɢɣ Ɇ.Ɇ., 

Ʉɭɪɠɚɧɫьɤɢɣ Ⱥ.Ȼ., Ʌɢчɚɤ Ɇ.Ɇ., ɉɲɟɧɢчɧɢɣ Ȼ.Ɇ., ɒɚɪɢɣ ɋ.ɉ., Ⱦɢɜɚɤ Ɇ.ɉ., 
ɒɨɤіɧ ɘ.ȱ., ɑɟɪɧɨɭɫьɤɨ Ɏ.Ʌ., MТХКЧОsО M., ІШrtШЧ J.P., Pronzanto L., Schwepper F.S., 

Vicino E. ɬɚ іɧ.  
В ɬɨɣ ɠɟ чɚɫ ɚɧɚɥіɡ ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ ”ɜхіɞ-ɜɢхіɞ” 

ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ, ɩɨɛɭɞɨɜɚɧɢх ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɨɝɨ ɩіɞхɨɞɭ, ɡɚɫɜіɞчɭє 
ɜіɞɫɭɬɧіɫɬь ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨɝɨ ɩіɞхɨɞɭ ɞɨ ɮɨɪɦɭɥɸɜɚɧɧя ɤіɥьɤіɫɧɢх ɤɪɢɬɟɪіʀɜ 
ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, ɧɟɜɪɚхɭɜɚɧɧя ɩɪɢ іɞɟɧɬɢɮіɤɚɰіʀ 
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ɫɬɪɭɤɬɭɪɢ ɩɨɜɧɨɬɢ ɜіɞɨɛɪɚɠɟɧɧя ɜɡɚєɦɨɡɜ’яɡɤіɜ ɦіɠ хɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦɢ ɬɚ 
ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ ɧɢх, ɚ ɬɚɤɨɠ ɤɨɦɛіɧɚɬɨɪɧɭ ɫɤɥɚɞɧіɫɬь ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ, ɳɨ ɜ ɫɭɤɭɩɧɨɫɬі ɩɪɢɡɜɨɞɢɬь ɞɨ ɧɟɦɨɠɥɢɜɨɫɬі ɡɚɛɟɡɩɟчɟɧɧя 
ɚɞɟɤɜɚɬɧɨɫɬі ɦɨɞɟɥɟɣ. 

Ɉɬɠɟ, ɚɤɬɭɚɥьɧɨɸ є ɧɚɭɤɨɜɚ ɡɚɞɚчɚ ɪɨɡɜɢɬɤɭ ɫɢɫɬɟɦɢ ɮɨɪɦɚɥьɧɢх ɤɪɢɬɟɪіʀɜ 
ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ і ɧɚ ɰіɣ ɨɫɧɨɜі ɪɨɡɪɨɛɤɢ ɦɟɬɨɞіɜ ɬɚ 
ɧɟɫɤɥɚɞɧɢх ɡ ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɬɨчɤɢ ɡɨɪɭ ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɰɢх 
ɦɨɞɟɥɟɣ, ɚ ɬɚɤɨɠ ɚɩɪɨɛɚɰіʀ ɜɤɚɡɚɧɢх ɦɟɬɨɞіɜ ɞɥя ɞɨɫɥіɞɠɟɧɧя ɬɚ ɦɨɞɟɥɸɜɚɧɧя 
ɮɚɤɬɨɪіɜ ɮɨɪɦɭɜɚɧɧя ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɬɟхɧічɧɢх 
ɫɢɫɬɟɦ. 

Ɂɜ'яɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. ɇɚɭɤɨɜɨ-

ɞɨɫɥіɞɧɚ ɪɨɛɨɬɚ ɡɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰіʀ ɩɪɨɜɨɞɢɥɚɫя ɭ ɜіɞɩɨɜіɞɧɨɫɬі ɡ ɤɨɨɪɞɢɧɚɰіɣɧɢɦ 
ɩɥɚɧɨɦ ɧɚɭɤɨɜɨ-ɬɟхɧічɧɢх ɩɪɨɝɪɚɦ Ɇіɧіɫɬɟɪɫɬɜɚ ɨɫɜіɬɢ ɬɚ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, ɪɨɡɞіɥ 
“Ɇɟɬɨɞɢ ɨɩɬɢɦіɡɚɰіʀ, ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟчɟɧɧя ɬɚ іɧɮɨɪɦɚɰіɣɧі ɬɟхɧɨɥɨɝіʀ ɭ ɫɤɥɚɞɧɢх 
ɫɢɫɬɟɦɚх”, ɜіɞɩɨɜіɞɧɨ ɡ ɩɥɚɧɚɦɢ ɧɚɜчɚɥьɧɨʀ ɬɚ ɧɚɭɤɨɜɨ-ɞɨɫɥіɞɧɨʀ ɪɨɛɨɬɢ 
Тɟɪɧɨɩіɥьɫьɤɨɝɨ ɧɚɰіɨɧɚɥьɧɨɝɨ ɟɤɨɧɨɦічɧɨɝɨ ɭɧіɜɟɪɫɢɬɟɬɭ, ɡɨɤɪɟɦɚ: ɧɚɭɤɨɜɨ-

ɞɨɫɥіɞɧɨʀ ɪɨɛɨɬɢ ɧɚ ɬɟɦɭ: “Рɨɡɪɨɛɤɚ ɬɟɨɪɟɬɢчɧɢх ɡɚɫɚɞ ɚɥɝɨɪɢɬɦічɧɨɝɨ ɬɚ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟчɟɧɧя ɦɨɞɟɥɸɜɚɧɧя ɬɟхɧічɧɢх, ɟɤɨɥɨɝічɧɢх ɬɚ ɟɤɨɧɨɦічɧɢх 
ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх” (2002-2006 ɪɪ., ɞɟɪɠɚɜɧɢɣ 
ɪɟєɫɬɪɚɰіɣɧɢɣ ɧɨɦɟɪ 0101U002565); ɦіɠɧɚɪɨɞɧɨɝɨ ɧɚɭɤɨɜɨ-ɞɨɫɥіɞɧɨɝɨ ɩɪɨɟɤɬɭ 
“ɋɩіɜɩɪɚɰя ɦіɠ ɍɤɪɚʀɧɨɸ ɬɚ Рɭɦɭɧієɸ ɜ ɝɚɥɭɡі ɪɨɡɩɨɞіɥɟɧɢх ɫɢɫɬɟɦ” (2006-2007 

ɪɪ., ɞɟɪɠɚɜɧɢɣ ɪɟєɫɬɪɚɰіɣɧɢɣ ɧɨɦɟɪ 0106U002565); ɧɚɭɤɨɜɨ-ɞɨɫɥіɞɧɨʀ ɪɨɛɨɬɢ ɧɚ 
ɬɟɦɭ: “Ɇɟɬɨɞɢ, ɚɩɚɪɚɬɧі ɬɚ ɩɪɨɝɪɚɦɧі ɡɚɫɨɛɢ ɞɥя ɞɨɫɥіɞɠɟɧɧя ɬɚ ɦɨɞɟɥɸɜɚɧɧя 
ɧɟɫɬɚɰіɨɧɚɪɧɢх ɪɨɡɩɨɞіɥɟɧɢх ɨɛ’єɤɬіɜ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх” (2006-2007 ɪɪ., 
ɞɟɪɠɚɜɧɢɣ ɪɟєɫɬɪɚɰіɣɧɢɣ ɧɨɦɟɪ 0106U000529). 

Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧя ɞɨɫɥɿɞɠɟɧɧя. Ɇɟɬɨɸ ɞɢɫɟɪɬɚɰіɣɧɨʀ ɪɨɛɨɬɢ є ɪɨɡɜɢɬɨɤ 
ɫɢɫɬɟɦɢ ɤіɥьɤіɫɧɢх ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ і ɧɚ ʀх 
ɨɫɧɨɜі ɪɨɡɪɨɛɤɢ ɦɟɬɨɞіɜ ɬɚ ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, яɤі ɡɚɛɟɡɩɟчɭɸɬь 
ɚɞɟɤɜɚɬɧіɫɬь ɜɤɚɡɚɧɢх ɦɨɞɟɥɟɣ ɩɪɢ ɧɢɡьɤіɣ ɨɛчɢɫɥɸɜɚɥьɧіɣ ɫɤɥɚɞɧɨɫɬі. 

Ⱦɥя ɞɨɫяɝɧɟɧɧя ɡɚɡɧɚчɟɧɨʀ ɦɟɬɢ ɭ ɞɢɫɟɪɬɚɰіɣɧіɣ ɪɨɛɨɬі ɩɨɫɬɚɜɥɟɧɨ ɬɚɤі 
ɡɚɜɞɚɧɧя: 

- ɩɪɨɚɧɚɥіɡɭɜɚɬɢ ɜіɞɨɦі ɦɟɬɨɞɢ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх 
ɫɢɫɬɟɦ ɜ ɦɟɠɚх ɫɬɨхɚɫɬɢчɧɨɝɨ ɬɚ іɧɬɟɪɜɚɥьɧɨɝɨ ɩіɞхɨɞіɜ, ɜɢɡɧɚчɢɬɢ ʀх ɧɟɞɨɥіɤɢ і 
ɫɮɨɪɦɭɥɸɜɚɬɢ ɦɨɠɥɢɜі ɧɚɩɪяɦɤɢ ɪɨɡɜɢɬɤɭ ɰɢх ɦɟɬɨɞіɜ; 

- ɨɰіɧɢɬɢ ɦɨɠɥɢɜіɫɬь ɫɬɜɨɪɟɧɧя ɧɨɜɢх ɦɟɬɨɞіɜ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-

ɜɢхіɞ” ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɨɝɨ ɩіɞхɨɞɭ; 
- ɫɢɫɬɟɦɚɬɢɡɭɜɚɬɢ ɤіɥьɤіɫɧі ɤɪɢɬɟɪіʀ ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх 

ɦɨɞɟɥɟɣ; 
- ɮɨɪɦɚɥіɡɭɜɚɬɢ ɡɚɞɚчɭ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨɝɨ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ „ɜхіɞ-

ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх ɞɥя ɛіɥьɲ ɩɨɜɧɨɝɨ 
ɭɪɚхɭɜɚɧɧя ɫɩɟɰɢɮіɤɢ ɞɨɫɥіɞɠɭɜɚɧɨɝɨ ɨɛ’єɤɬɭ ɬɚ ɜіɞɨɛɪɚɠɟɧɧя ɣɨɝɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɭ 
ɦɨɞɟɥях; 

- ɮɨɪɦɚɥіɡɭɜɚɬɢ ɤɪɢɬɟɪіɣ ɩɨɜɧɨɬɢ ɦɨɞɟɥі, ɳɨ ɜіɞɨɛɪɚɠɚє ɫɬɭɩіɧь ɭɪɚхɭɜɚɧɧя 
ɪɟɚɥьɧɢх ɡɨɜɧіɲɧіх ɜɩɥɢɜіɜ ɧɚ ɦɨɞɟɥьɨɜɚɧɭ ɫɢɫɬɟɦɭ ɬɚ ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞ 
ɞɨɞɚɬɤɨɜɨɝɨ ɭɪɚхɭɜɚɧɧя ɰɢх ɜɩɥɢɜіɜ; 
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- ɪɨɡɪɨɛɢɬɢ ɧɨɜі ɦɟɬɨɞɢ ɬɚ ɚɥɝɨɪɢɬɦɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-

ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх ɞɥя ɭɦɨɜ ɩɚɫɢɜɧɨɝɨ 
ɬɚ ɚɤɬɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬіɜ; 

- ɫɬɜɨɪɢɬɢ ɝɟɧɟɬɢчɧі ɚɥɝɨɪɢɬɦɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх 
ɦɨɞɟɥɟɣ ɞɥя ɤɪɢɬɟɪіʀɜ ɦɧɨɠɢɧɧɨʀ ɫɟɥɟɤɰіʀ ɬɚ ɧɢɡьɤɨʀ ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɫɤɥɚɞɧɨɫɬі 
ɩɪɢ ɪɟɚɥіɡɚɰіʀ; 

- ɪɨɡɪɨɛɢɬɢ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟчɟɧɧя ɞɥя ɩɪɨɜɟɞɟɧɧя іɞɟɧɬɢɮіɤɚɰіʀ 
ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ іɡ ɜɢɤɨɪɢɫɬɚɧɧяɦ ɡɚɩɪɨɩɨɧɨɜɚɧɢх ɦɟɬɨɞіɜ 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɬɚ ɩɪɨɜɟɫɬɢ ɣɨɝɨ ɚɩɪɨɛɚɰіɸ ɞɥя ɪɨɡɜ’яɡɭɜɚɧɧя ɡɚɞɚч 
ɫɬɪɭɤɬɭɪɧɨʀ ɬɚ ɩɚɪɚɦɟɬɪɢчɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɮɨɧɨɜɢх ɪіɜɧіɜ 
ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɬɟхɧічɧɢх ɫɢɫɬɟɦ. 

Ɉɛ’єɤɬ ɞɨɫɥіɞɠɟɧɶ: ɩɪɨɰɟɫɢ ɦɚɬɟɦɚɬɢчɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧя ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ 
ɨɫɧɨɜі ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх. 

ɉɪɟɞɦɟɬ ɞɨɫɥіɞɠɟɧɶ: іɞɟɧɬɢɮіɤɚɰія ɫɬɪɭɤɬɭɪ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх 
ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх 

Мɟɬɨɞи ɞɨɫɥіɞɠɟɧɶ ɛɚɡɭɸɬьɫя ɧɚ ɨɫɧɨɜɧɢх ɩɨɥɨɠɟɧɧях ɬɟɨɪіʀ ɫɢɫɬɟɦ, ɬɟɨɪіʀ 
ɣɦɨɜіɪɧɨɫɬɟɣ, ɦɟɬɨɞɚх ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɢɧɧɨɝɨ ɩіɞхɨɞɭ ɬɚ іɧɬɟɪɜɚɥьɧɨɝɨ ɚɧɚɥіɡɭ, яɤі 
є ɜɢɡɧɚчɚɥьɧɢɦɢ ɞɥя ɞɨɫяɝɧɟɧɧя ɦɟɬɢ ɞɢɫɟɪɬɚɰіɣɧɨʀ ɪɨɛɨɬɢ. Ⱦɥя ɪɨɡɪɨɛɤɢ ɤɪɢɬɟɪіʀɜ 
ɨɩɬɢɦɚɥьɧɨɫɬі іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɬɚ ɦɟɬɨɞіɜ ʀх ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫь ɦɟɬɨɞɢ ɬɟɨɪіʀ ɦɚɬɟɦɚɬɢчɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧя, ɬɟɨɪɟɬɢчɧі ɨɫɧɨɜɢ 
ɩɨɛɭɞɨɜɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ. Ⱦɥя ɩɟɪɟɜіɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬі іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫь ɦɟɬɨɞɢ ɥіɧіɣɧɨʀ ɚɥɝɟɛɪɢ ɬɚ іɦіɬɚɰіɣɧɟ ɦɨɞɟɥɸɜɚɧɧя. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ.  
1. Вɩɟɪɲɟ ɦɚɬɟɦɚɬɢчɧɨ ɫɮɨɪɦɭɥьɨɜɚɧɨ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɭ ɡɚɞɚчɭ ɫɢɧɬɟɡɭ 

ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ „ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх, ɳɨ 
ɞɚɥɨ ɦɨɠɥɢɜіɫɬь ɫɩіɜɫɬɚɜɢɬɢ ɜɢɦɨɝɢ ɞɨ ɬɨчɧɨɫɬі, ɚɞɟɤɜɚɬɧɨɫɬі ɬɚ ɫɤɥɚɞɧɨɫɬі ɰɢх 
ɦɨɞɟɥɟɣ. 

2. Вɩɟɪɲɟ ɞɥя ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ 
ɮɨɪɦɚɥіɡɨɜɚɧɨ ɤɪɢɬɟɪіɣ ɩɨɜɧɨɬɢ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɞɨɞɚɬɤɨɜɨɝɨ ɭɪɚхɭɜɚɧɧя 
ɚɪɝɭɦɟɧɬіɜ, яɤі ɡɚɛɟɡɩɟчɭɸɬь ɛіɥьɲ ɬɨчɧɟ ɜіɞɨɛɪɚɠɟɧɧя ɪɟɚɥьɧɢх ɜɩɥɢɜіɜ ɧɚ 
ɫɢɫɬɟɦɭ ɭ ɜɥɚɫɬɢɜɨɫɬях ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі. 

3. ɇɚɛɭɥɢ ɩɨɞɚɥьɲɨɝɨ ɪɨɡɜɢɬɤɭ ɦɟɬɨɞɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ 
„ɜхіɞ-ɜɢхіɞ” ɧɚ ɨɫɧɨɜі ɚɤɬɢɜɧɨɝɨ ɬɚ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡ іɧɬɟɪɜɚɥьɧɢɦɢ 
ɞɚɧɢɦɢ, яɤі, ɧɚ ɜіɞɦіɧɧɭ ɜіɞ іɫɧɭɸчɢх, ɞɚɸɬь ɦɨɠɥɢɜіɫɬь ɭ ɤɨɦɩɥɟɤɫі ɜɪɚхɨɜɭɜɚɬɢ 
ɜɢɦɨɝɢ ɞɨ ɬɨчɧɨɫɬі, ɚɞɟɤɜɚɬɧɨɫɬі, ɫɤɥɚɞɧɨɫɬі ɦɨɞɟɥɟɣ ɬɚ ɩɨɜɧɨɬɢ ɜіɞɨɛɪɚɠɟɧɧя 
ɪɟɚɥьɧɢх ɜɩɥɢɜіɜ ɧɚ ɫɢɫɬɟɦɭ. 

4. Вɩɟɪɲɟ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɨɰіɧɤɢ ɜɚɠɥɢɜɨɫɬі ɬɚ ɪɚɧɠɭɜɚɧɧя ɫɬɪɭɤɬɭɪɧɢх 
ɟɥɟɦɟɧɬіɜ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɩɨɜɧɨɬɢ, ɳɨ ɞɚɥɨ ɦɨɠɥɢɜіɫɬь 

ɡɧɢɡɢɬɢ ɨɛчɢɫɥɸɜɚɥьɧɭ ɫɤɥɚɞɧіɫɬь ɩɨɲɭɤɭ ɨɩɬɢɦɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ ɰɢх ɦɨɞɟɥɟɣ. 
5. Рɨɡɪɨɛɥɟɧɨ ɧɨɜɢɣ ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ 

іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, яɤɢɣ ɩɨ ɜіɞɧɨɲɟɧɧі ɞɨ іɫɧɭɸчɢх ɜіɞɡɧɚчɚєɬьɫя ɦɧɨɠɢɧɧіɫɬɸ 
ɤɪɢɬɟɪіʀɜ ɫɟɥɟɤɰіʀ ɬɚ ɡɧɢɠɟɧɧяɦ ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɫɤɥɚɞɧɨɫɬі ɪɟɚɥіɡɚɰіʀ ɧɟ ɦɟɧɲ яɤ ɜ 
ɩіɜɬɨɪɚ ɪɚɡɢ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧя ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɥяɝɚє ɜ ɬɨɦɭ, ɳɨ: 
- ɧɚ ɨɫɧɨɜі ɪɨɡɪɨɛɥɟɧɢх ɦɟɬɨɞіɜ ɫɬɜɨɪɟɧɨ ɚɥɝɨɪɢɬɦɢ ɬɚ ɩɪɨɝɪɚɦɧɢɣ ɤɨɦɩɥɟɤɫ 

ɞɥя  ɫɬɪɭɤɬɭɪɧɨʀ  ɬɚ  ɩɚɪɚɦɟɬɪɢчɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ „ɜхіɞ-ɜɢхіɞ”  
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ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ; 
- ɩɨɛɭɞɨɜɚɧі іɧɬɟɪɜɚɥьɧі ɦɨɞɟɥі ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх 

ɜɢɤɢɞіɜ, яɤі ɜɩɪɨɜɚɞɠɟɧі ɜ ɫɚɧіɬɚɪɧɨ-ɟɩіɞɟɦіɨɥɨɝічɧіɣ ɫɬɚɧɰіʀ ɦ. Тɟɪɧɨɩɨɥя ɞɥя 
ɩɪɨɝɧɨɡɭɜɚɧɧя ɝɚɪɚɧɬɨɜɚɧɢх ɦɟɠ ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ 
ɬɪɚɧɫɩɨɪɬɭ ɜ ɡɚɥɟɠɧɨɫɬі ɜіɞ ɮɚɤɬɨɪіɜ ɧɚɜɤɨɥɢɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɉɫɧɨɜɧі ɩɪɚɤɬɢчɧі ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰіɣɧɨʀ ɪɨɛɨɬɢ ɜɢɤɨɪɢɫɬɚɧі ɩɪɢ ɫɢɧɬɟɡі 
ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɞɥя ɪɨɡɪɨɛɤɢ ɬɚ ɞɨɫɥіɞɠɟɧɧя ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢх 
ɦɟɬɨɞіɜ ɪɨɡɩɚɪɚɥɟɥɟɧɧя ɨɛчɢɫɥɟɧь ɜ ɦɟɠɚх ɜɢɤɨɧɚɧɧя ɧɚɭɤɨɜɨ-ɞɨɫɥіɞɧɨʀ ɪɨɛɨɬɢ ɧɚ 
ɬɟɦɭ: “Ɇɟɬɨɞɢ, ɚɩɚɪɚɬɧі ɬɚ ɩɪɨɝɪɚɦɧі ɡɚɫɨɛɢ ɞɥя ɞɨɫɥіɞɠɟɧɧя ɬɚ ɦɨɞɟɥɸɜɚɧɧя 
ɧɟɫɬɚɰіɨɧɚɪɧɢх ɪɨɡɩɨɞіɥɟɧɢх ɨɛ’єɤɬіɜ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх” (Ⱦɟɪɠɚɜɧɢɣ 
ɪɟєɫɬɪɚɰіɣɧɢɣ ɧɨɦɟɪ 0106U000529) ɬɚ ɦіɠɧɚɪɨɞɧɨɝɨ ɧɚɭɤɨɜɨ-ɞɨɫɥіɞɧɨɝɨ ɩɪɨɟɤɬɭ 
“ɋɩіɜɩɪɚɰя ɦіɠ ɍɤɪɚʀɧɨɸ ɬɚ Рɭɦɭɧієɸ ɜ ɝɚɥɭɡі ɪɨɡɩɨɞіɥɟɧɢх ɫɢɫɬɟɦ” (Ⱦɟɪɠɚɜɧɢɣ 
ɪɟєɫɬɪɚɰіɣɧɢɣ ɧɨɦɟɪ 0106U002565), ɜ Тɟɪɧɨɩіɥьɫьɤɨɦɭ ɰɟɧɬɪі ɡɚɣɧяɬɨɫɬі ɞɥя 
ɩɪɨɝɧɨɡɭɜɚɧɧя ɪɨɡɜɢɬɤɭ ɪɟɝіɨɧɚɥьɧɨɝɨ ɪɢɧɤɭ ɩɪɚɰі ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, ɭ 
ɧɚɜчɚɥьɧɨɦɭ ɩɪɨɰɟɫі ɧɚ ɤɚɮɟɞɪі ɤɨɦɩ’ɸɬɟɪɧɢх ɧɚɭɤ Тɟɪɧɨɩіɥьɫьɤɨɝɨ ɧɚɰіɨɧɚɥьɧɨɝɨ 
ɟɤɨɧɨɦічɧɨɝɨ ɭɧіɜɟɪɫɢɬɟɬɭ ɩɪɢ ɜɢɤɥɚɞɚɧɧі ɤɭɪɫɭ “ȱɧɬɟɥɟɤɬɭɚɥьɧɢɣ ɚɧɚɥіɡ ɞɚɧɢх”. 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. ɍɫі ɧɚɭɤɨɜі ɪɟɡɭɥьɬɚɬɢ ɜɢɤɥɚɞɟɧі ɭ 
ɞɢɫɟɪɬɚɰіɣɧіɣ ɪɨɛɨɬі, ɨɬɪɢɦɚɧі ɚɜɬɨɪɨɦ ɨɫɨɛɢɫɬɨ. Ɂɞɨɛɭɜɚчɟɦ ɜɩɟɪɲɟ ɦɚɬɟɦɚɬɢчɧɨ 
ɫɮɨɪɦɭɥьɨɜɚɧɨ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɭ ɡɚɞɚчɭ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ „ɜхіɞ-ɜɢхіɞ” 

ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх; ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɞɨɞɚɬɤɨɜɨɝɨ 
ɭɪɚхɭɜɚɧɧя ɚɪɝɭɦɟɧɬіɜ, яɤɢɣ ɡɚɛɟɡɩɟчɭє ɛіɥьɲ ɬɨчɧɟ ɜɪɚхɭɜɚɧɧя ɪɟɚɥьɧɢх ɜɩɥɢɜіɜ 
ɧɚ ɫɢɫɬɟɦɭ; ɪɨɡɪɨɛɥɟɧɨ ɧɨɜɢɣ ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ 
іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, яɤі, ɩɨ ɜіɞɧɨɲɟɧɧɸ ɞɨ іɫɧɭɸчɢх, ɜіɞɡɧɚчɚɸɬьɫя 
ɦɧɨɠɢɧɧіɫɬɸ ɤɪɢɬɟɪіʀɜ ɫɟɥɟɤɰіʀ ɬɚ ɡɧɢɠɟɧɧяɦ ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɫɤɥɚɞɧɨɫɬі ɪɟɚɥіɡɚɰіʀ 
ɧɟ ɦɟɧɲ яɤ ɜ ɩіɜɬɨɪɚ ɪɚɡɢ. 

ɍ ɞɪɭɤɨɜɚɧɢх ɩɪɚɰях, ɨɩɭɛɥіɤɨɜɚɧɢх ɭ ɫɩіɜɚɜɬɨɪɫɬɜі, ɡɞɨɛɭɜɚчɭ ɧɚɥɟɠɚɬь:  
[2] – ɮɨɪɦɚɥіɡɚɰія ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨʀ ɡɚɞɚчі ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ „ɜхіɞ-

ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх, ɪɨɡɪɨɛɤɚ ɚɥɝɨɪɢɬɦɭ 

ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ „ɜхіɞ-ɜɢхіɞ” ɧɚ ɨɫɧɨɜі ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, 
ɩɨɛɭɞɨɜɚɧɚ іɧɬɟɪɜɚɥьɧɚ ɦɨɞɟɥь ɫɨɰіɚɥьɧɨ-ɟɤɨɧɨɦічɧɨɝɨ ɪɨɡɜɢɬɤɭ ɪɟɝіɨɧɭ; 
[3, 10] – ɮɨɪɦɚɥіɡɚɰія ɤɪɢɬɟɪіɸ ɩɨɜɧɨɬɢ ɦɨɞɟɥі, ɳɨ ɜіɞɨɛɪɚɠɚє ɫɬɭɩіɧь ɭɪɚхɭɜɚɧɧя 
ɪɟɚɥьɧɢх ɡɨɜɧіɲɧіх ɜɩɥɢɜіɜ ɧɚ ɦɨɞɟɥьɨɜɚɧɭ ɫɢɫɬɟɦɭ, ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɭ ɭɪɚхɭɜɚɧɧя 
ɞɨɞɚɬɤɨɜɢх ɚɪɝɭɦɟɧɬіɜ ɞɥя ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, ɨɰіɧɤɚ 
ɟɮɟɤɬɢɜɧɨɫɬі ɦɟɬɨɞɭ; [4] – ɩɨɛɭɞɨɜɚ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɮɨɧɨɜɢх ɪіɜɧіɜ ɜɢɤɢɞіɜ 
ɨɤɢɫɥіɜ ɚɡɨɬɭ ɜ ɚɬɦɨɫɮɟɪі; [5, 11] – ɪɨɡɪɨɛɤɚ чɢɫɟɥьɧɨʀ ɩɪɨɰɟɞɭɪɢ іɞɟɧɬɢɮіɤɚɰіʀ 
ɩɚɪɚɦɟɬɪіɜ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі; [6] – ɪɨɡɪɨɛɤɚ ɚɥɝɨɪɢɬɦɭ ɭɪɚхɭɜɚɧɧя ɞɨɞɚɬɤɨɜɢх 
ɚɪɝɭɦɟɧɬіɜ ɞɥя ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ; 

[8] – ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɝɟɧɟɬɢчɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɞɥя ɡɚɞɚч ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ; Д9] – ɮɨɪɦɚɥіɡɚɰія ɤɪɢɬɟɪіɸ 
ɩɨɜɧɨɬɢ ɦɨɞɟɥі ɞɥя ɜɢɩɚɞɤɭ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɭ ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі ɪɟɡɭɥьɬɚɬіɜ 
ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ; [12] – ɫɢɧɬɟɡɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɬɚ ɨɬɪɢɦɚɧі ɝɚɪɚɧɬɨɜɚɧі 
ɤɨɪɢɞɨɪɢ ɨɰіɧɤɢ ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі ɞɥя ɚɩɪɨɛɚɰіʀ ɧɨɜɨɝɨ ɦɟɬɨɞɭ ɞɨɩɭɫɬɢɦɢх ɨɰіɧɨɤ 
ɩɚɪɚɦɟɬɪіɜ ɫɢɫɬɟɦɢ ɧɚ ɨɫɧɨɜі ɜɢɞіɥɟɧɧя ɧɚɫɢчɟɧɨɝɨ ɛɥɨɤɭ іɧɬɟɪɜɚɥьɧɨʀ ɫɢɫɬɟɦɢ 
ɥіɧіɣɧɢх ɚɥɝɟɛɪɚʀчɧɢх ɪіɜɧяɧь. 
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Ⱥɩɪɨɛɚɰɿя ɪɟɡɭɥɶɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. Ɉɫɧɨɜɧі ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰіʀ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɚ ɨɛɝɨɜɨɪɟɧɨ ɧɚ 7 ɦіɠɧɚɪɨɞɧɢх, 3 ɧɚɰіɨɧɚɥьɧɢх ɤɨɧɮɟɪɟɧɰіях ɬɚ 
ɫɟɦіɧɚɪɚх: International Conference “Modern problem of telecommunication, computer 

science and engineeris training” (Ʌьɜіɜ – ɋɥɚɜɫьɤɨ, 2002), IX ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢчɧɚ 

ɤɨɧɮɟɪɟɧɰія “Вɢɦіɪɸɜɚɥьɧɚ ɬɚ ɨɛчɢɫɥɸɜɚɥьɧɚ ɬɟхɧіɤɚ ɜ ɬɟхɧɨɥɨɝічɧɢх ɩɪɨɰɟɫɚх” 

(ɏɦɟɥьɧɢɰьɤɢɣ, 2003), V International Workshop „ɋШЦpЮtКtТШЧКХ prШЛlems of electrical 

engineering” (əɡɥіɜɟɰь, 2003), International Conference “Modern Problems of Radio 

Engineering, Telecommunications and Computer Science” TCSET (Ʌьɜіɜ – ɋɥɚɜɫьɤɨ, 
2004, 2006), International Conference “The Experience of Designing and Application of 

CAD Systems in Microelectronics” CADSM (Ʌьɜіɜ – ɉɨɥяɧɚ, 2005, 2007), III 

International Symposium “Intelligent Data Acquisition and Advanced Computing 

Systems: Technology and Applications” IDAACS’2005 (ɋɨɮія, 2005), ɲɤɨɥɚ-ɫɟɦіɧɚɪ 
ɞɥя ɦɨɥɨɞɢх ɧɚɭɤɨɜɰіɜ ”ȱɧɞɭɤɬɢɜɧɟ ɦɨɞɟɥɸɜɚɧɧя” (ɫ. ɀɭɤіɧ, Ʉɢʀɜɫьɤɚ ɨɛɥ., 2006), 

ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢчɧɢх ɤɨɧɮɟɪɟɧɰіях ɩɪɨɮɟɫɨɪɫьɤɨ-ɜɢɤɥɚɞɚɰьɤɨɝɨ ɫɤɥɚɞɭ ɬɚ ɧɚɭɤɨɜɢх 
ɫɟɦіɧɚɪɚх ɤɚɮɟɞɪɢ ɤɨɦɩ’ɸɬɟɪɧɢх ɧɚɭɤ Тɟɪɧɨɩіɥьɫьɤɨɝɨ ɧɚɰіɨɧɚɥьɧɨɝɨ 
ɟɤɨɧɨɦічɧɨɝɨ ɭɧіɜɟɪɫɢɬɟɬɭ (Тɟɪɧɨɩіɥь, 2003 – 2007). 

ɉɭɛɥɿɤɚɰɿʀ. Ɉɫɧɨɜɧі ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰіɣɧɨʀ ɪɨɛɨɬɢ ɨɩɭɛɥіɤɨɜɚɧɨ ɜ 12 

ɧɚɭɤɨɜɢх ɩɭɛɥіɤɚɰіях, ɜ ɬɨɦɭ чɢɫɥі 6 ɫɬɚɬɟɣ, 5 ɡ яɤɢх ɭ ɮɚхɨɜɢх ɜɢɞɚɧɧях, ɬɚ 6 

ɩɭɛɥіɤɚɰіɣ ɭ ɦɚɬɟɪіɚɥɚх ɤɨɧɮɟɪɟɧɰіɣ. 
ɋɬɪɭɤɬɭɪɚ ɬɚ ɨɛɫяɝ ɪɨɛɨɬɢ. Ⱦɢɫɟɪɬɚɰіɣɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬьɫя ɡі ɜɫɬɭɩɭ, 

чɨɬɢɪьɨх ɪɨɡɞіɥіɜ, ɜɢɫɧɨɜɤіɜ, ɫɩɢɫɤɭ ɜɢɤɨɪɢɫɬɚɧɢх ɞɠɟɪɟɥ ɬɚ ɩ’яɬɢ ɞɨɞɚɬɤіɜ. 
Ɂɚɝɚɥьɧɢɣ ɨɛɫяɝ ɪɨɛɨɬɢ 154 ɫɬɨɪіɧɤɢ. Ɉɫɧɨɜɧɢɣ ɡɦіɫɬ ɜɢɤɥɚɞɟɧɨ ɧɚ 130 

ɫɬɨɪіɧɤɚх. Рɨɛɨɬɚ ɦіɫɬɢɬь 42 ɪɢɫɭɧɤɢ ɬɚ 5 ɬɚɛɥɢɰь. ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢх ɞɠɟɪɟɥ 
ɨхɨɩɥɸє 142 ɧɚɣɦɟɧɭɜɚɧɧя. Ⱦɨɞɚɬɤɢ ɧɚ 11 ɫɬɨɪіɧɤɚх. 

ɈɋɇɈȼɇɂɃ ɁɆІɋɌ ɊɈȻɈɌɂ 

ɍ ɜɫɬɭɩɿ ɧɚɜɟɞɟɧɨ ɡɚɝɚɥьɧɭ хɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɨɛɨɬɢ, ɨɛʉɪɭɧɬɨɜɚɧɨ ɚɤɬɭɚɥьɧіɫɬь 
ɬɟɦɢ, ɫɮɨɪɦɭɥьɨɜɚɧɨ ɦɟɬɭ ɬɚ ɡɚɞɚчі ɞɨɫɥіɞɠɟɧь, ɜɤɚɡɚɧɨ ɨɫɧɨɜɧі ɦɟɬɨɞɢ 
ɞɨɫɥіɞɠɟɧь, ɪɨɡɤɪɢɬɨ ɧɚɭɤɨɜɭ ɬɚ ɩɪɚɤɬɢчɧɭ ɰіɧɧіɫɬь ɨɬɪɢɦɚɧɢх ɪɟɡɭɥьɬɚɬіɜ. 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥіɡ ɦɟɬɨɞіɜ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” 

ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɜ ɦɟɠɚх іɫɧɭɸчɢх ɩіɞхɨɞіɜ. 

ɇɚɣɛіɥьɲɨɝɨ ɩɨɲɢɪɟɧɧя ɫɟɪɟɞ ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх (ɛɟɡіɧɟɪɰіɣɧɢх) ɫɢɫɬɟɦ, яɤі 
ɛɭɞɭɸɬьɫя ɜ ɭɦɨɜɚх ɧɟɜɢɡɧɚчɟɧɨɫɬі, ɧɚɛɭɥɢ ɫɬɚɬɢɫɬɢчɧі ɬɚ іɦɨɜіɪɧіɫɧі ɦɨɞɟɥі ɬɢɩɭ 
“ɜхіɞ-ɜɢхіɞ”, яɤі ɡɚɞɚɸɬь ɡɚɥɟɠɧіɫɬь ɦіɠ ɜɢхіɞɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɫɢɫɬɟɦɢ ɬɚ ʀʀ 
ɜхɨɞɚɦɢ. ɉɪɢ ɰьɨɦɭ ɜɢɫɭɜɚɸɬь ɩɪɢɩɭɳɟɧɧя, ɳɨ ɫɢɫɬɟɦɭ ɦɨɠɧɚ ɨɩɢɫɚɬɢ 
ɮɭɧɤɰіɨɧɚɥьɧɨɸ ɡɚɥɟɠɧіɫɬɸ ɭ ɬɚɤɨɦɭ ɜɢɝɥяɞі: 
 ),,( zbxy

 , (1) 

ɞɟ y – ɜɢхіɞɧɚ ɡɦіɧɧɚ;  Tnxxx ,...,1
 – ɜɟɤɬɨɪ ɜхіɞɧɢх ɡɦіɧɧɢх, яɤі ɦɨɠɧɚ ɡɦіɧɸɜɚɬɢ ɜ 

ɞɟяɤіɣ ɨɛɥɚɫɬі  ; b


– ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪіɜ ɮɭɧɤɰіʀ  ; z
 – ɜɟɤɬɨɪ ɧɟɜɪɚхɨɜɚɧɢх ɚɛɨ 

ɧɟɜɢɡɧɚчɟɧɢх ɮɚɤɬɨɪіɜ, ɲɭɦіɜ, ɩɨхɢɛɨɤ (яɤ ɩɪɚɜɢɥɨ) ɜɢɩɚɞɤɨɜɨʀ ɩɪɢɪɨɞɢ ɬɚ іɧ. 
Ɉɫɧɨɜɨɸ ɞɥя ɩɨɛɭɞɨɜɢ ɦɚɬɟɦɚɬɢчɧɨʀ ɦɨɞɟɥі ɫɢɫɬɟɦɢ чɚɫɬɨ є ɪɟɡɭɥьɬɚɬɢ 

ɟɤɫɩɟɪɢɦɟɧɬɭ, яɤі ɜіɞɨɛɪɚɠɚɸɬь ɭ ɜɢɝɥяɞі ɦɚɬɪɢɰі ɡɧɚчɟɧь ɜхіɞɧɢх ɬɚ ɜɟɤɬɨɪɚ 
ɡɧɚчɟɧь ɜɢхіɞɧɨʀ ɡɦіɧɧɨʀ ɭ ɜɫіх ɫɩɨɫɬɟɪɟɠɟɧɧях: 

  ,,...,1,...1 NixxX ini    NiyY i ,...,1, 


. (2) 



 6 

Ряɞɤɚɦ ɦɚɬɪɢɰі X  ɜіɞɩɨɜіɞɚɸɬь ɜɟɤɬɨɪɢ ix


, Ni ,...,1  ɜхіɞɧɢх ɡɦіɧɧɢх, яɤɢɦ 

ɩɪɢ ɟɤɫɩɟɪɢɦɟɧɬɭɜɚɧɧі ɜіɞɩɨɜіɞɚɸɬь ɡɧɚчɟɧɧя ɜɢхіɞɧɨʀ ɡɦіɧɧɨʀ iy . Ʉɨɦɛіɧɚɰіɸ ix


, 

iy  ɧɚɡɢɜɚɸɬь ɫɩɨɫɬɟɪɟɠɟɧɧяɦ. 
ɉɪɟɞɫɬɚɜɥɟɧɧя ɞɚɧɢх YX


,  ɞɟяɤɨɸ ɮɭɧɤɰієɸ ),( 


xf  ɧɚɡɢɜɚɸɬь ɡɚɞɚчɟɸ 

іɞɟɧɬɢɮіɤɚɰіʀ ɫɬɚɬɢчɧɨʀ ɫɢɫɬɟɦɢ. ɇɚ ɫьɨɝɨɞɧіɲɧіɣ ɞɟɧь ɜɢɞіɥяɸɬь ɡɚɞɚчі 
іɞɟɧɬɢɮіɤɚɰіʀ ɨɛ’єɤɬɚ ɜ “ɲɢɪɨɤɨɦɭ” ɬɥɭɦɚчɟɧɧі, ɤɨɥɢ ɩɨɬɪіɛɧɨ ɡɧɚɣɬɢ ɜɢɞ 
(ɫɬɪɭɤɬɭɪɭ) ɮɭɧɤɰіʀ ),( 


xf  ɬɚ ɭ “ɜɭɡьɤɨɦɭ” – ɜɢɡɧɚчɟɧɧя ʀʀ ɩɚɪɚɦɟɬɪіɜ 


, ɬɨɛɬɨ, 

ɫɬɪɭɤɬɭɪɧɭ ɬɚ ɩɚɪɚɦɟɬɪɢчɧɭ іɞɟɧɬɢɮіɤɚɰіɸ. 
Ⱦɥя ɡɧɚхɨɞɠɟɧɧя ɨɩɬɢɦɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɭ ɪɟɝɪɟɫіɣɧɨɦɭ ɚɧɚɥіɡі 

ɪɨɡɪɨɛɥɟɧɨ ɞɨɫɬɚɬɧɸ ɤіɥьɤіɫɬь ɦɟɬɨɞіɜ. Ɂɞɟɛіɥьɲɨɝɨ ɰі ɦɟɬɨɞɢ ɡɚɫɬɨɫɨɜɭɸɬь 

ɜіɞɧɨɫɧɨ ɤɥɚɫɭ ɩɨɥіɧɨɦіɚɥьɧɢх ɦɨɞɟɥɟɣ. ɋɟɪɟɞ ɧɢх ɫɥіɞ ɜɢɞіɥɢɬɢ: ɦɟɬɨɞ ɩɨɜɧɨɝɨ 
ɩɟɪɟɛɨɪɭ ɭɫіх ɦɨɠɥɢɜɢх ɫɬɪɭɤɬɭɪ ɩɨɥіɧɨɦіɚɥьɧɢх ɦɨɞɟɥɟɣ ɜіɞɨɦɨɝɨ ɫɬɭɩɟɧя 
(ɤɨɦɛіɧɚɬɨɪɧі ɚɥɝɨɪɢɬɦɢ), ɦɟɬɨɞɢ ɩɨɫɥіɞɨɜɧɨɝɨ ɜɢɤɥɸчɟɧɧя ɩɚɪɚɦɟɬɪіɜ ɡ 
ɩɨɥіɧɨɦіɚɥьɧɨʀ ɦɨɞɟɥі ɬɚ ɩɨɫɥіɞɨɜɧɨɝɨ “ɧɚɪɨɳɭɜɚɧɧя” ɫɬɪɭɤɬɭɪɢ ɩɨɥіɧɨɦіɚɥьɧɨʀ 
ɦɨɞɟɥі (ɦɟɬɨɞ ɜɤɥɸчɟɧɧя). ɐі ɦɟɬɨɞɢ ɛɚɡɭɸɬьɫя ɧɚ ɫɬɚɬɢɫɬɢчɧɢх ɤɪɢɬɟɪіях 
ɩɟɪɟɜіɪɤɢ ɡɧɚчɭɳɨɫɬі ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі ɬɚ ʀʀ ɚɞɟɤɜɚɬɧɨɫɬі, ɧɚɩɪɢɤɥɚɞ ɧɚ ɤɪɢɬɟɪіях 
ɋɬьɸɞɟɧɬɚ ɬɚ Ɏіɲɟɪɚ. Ɂɚ ɧɟɜіɞɨɦɢх ɫɬɨхɚɫɬɢчɧɢх хɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨхɢɛɨɤ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх, ɚɛɨ ɡɚ ɭɦɨɜ ɨɛɦɟɠɟɧɢх ɜɢɛіɪɨɤ ɞɚɧɢх ɜɢɤɨɪɢɫɬɚɧɧя 
ɜɤɚɡɚɧɢх ɤɪɢɬɟɪіʀɜ є ɧɟɦɨɠɥɢɜɢɦ. 

Ȼіɥьɲ ɟɮɟɤɬɢɜɧɢɦɢ, ɩɨ ɜіɞɧɨɲɟɧɧɸ ɞɨ ɪɨɡɝɥяɧɭɬɢх, є ɪіɡɧі ɦɨɞɢɮіɤɚɰіʀ 
ɚɥɝɨɪɢɬɦіɜ ɦɟɬɨɞɭ ɝɪɭɩɨɜɨɝɨ ɭɪɚхɭɜɚɧɧя (ɆȽɍȺ), яɤі є ɩɪɢɞɚɬɧɢɦɢ ɜ ɭɦɨɜɚх ɦɚɥɨʀ 
ɜɢɛіɪɤɢ ɞɚɧɢх. Ɉɞɧɚɤ ɞɥя ɨɰіɧɤɢ “яɤɨɫɬі” ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі, ɜ ɰɢх ɦɟɬɨɞɚх ɬɚɤɨɠ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫя ɫɬɚɬɢɫɬɢчɧі ɤɪɢɬɟɪіʀ. ɋɥіɞ ɬɚɤɨɠ ɜіɞɦіɬɢɬɢ ɧɚɞɡɜɢчɚɣɧɨ ɜɢɫɨɤɭ 
ɨɛчɢɫɥɸɜɚɥьɧɭ ɫɤɥɚɞɧіɫɬь ɭɫіх ɚɥɝɨɪɢɬɦіɜ ɆȽɍȺ.  

Ɂɚ ɭɦɨɜ ɨɛɦɟɠɟɧɢх ɡɚ ɚɦɩɥіɬɭɞɨɸ ɩɨхɢɛɨɤ ɡ ɧɟɜіɞɨɦɢɦɢ ɡɚɤɨɧɚɦɢ ɪɨɡɩɨɞіɥɭ 
ɡɚɫɬɨɫɭɜɚɧɧя ɜɤɚɡɚɧɢх ɦɟɬɨɞіɜ ɡі ɫɬɚɬɢɫɬɢчɧɢɦɢ ɤɪɢɬɟɪіяɦɢ ɩɟɪɟɜіɪɤɢ яɤɨɫɬі 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɫɬɚє ɧɟɦɨɠɥɢɜɢɦ. 
Ɂɚ ɰɢх ɭɦɨɜ ɛіɥьɲ ɩɪɢɞɚɬɧɢɦ є іɧɬɟɪɜɚɥьɧɢɣ ɩіɞхіɞ. 

Ɂɚɞɚчɭ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɫɬɚɬɢчɧɨʀ ɫɢɫɬɟɦɢ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧя 
іɧɬɟɪɜɚɥьɧɨɝɨ ɩіɞхɨɞɭ ɮɨɪɦɭɥɸɸɬь іɡ ɜɢɤɨɪɢɫɬɚɧɧяɦ ɬɚɤɢх ɩɪɢɩɭɳɟɧь:  

1) ɩɟɪɟɞɛɚчɚєɬьɫя, ɳɨ ɦɨɞɟɥь ɫɬɚɬɢчɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɞɟяɤɨɸ 
ɮɭɧɤɰієɸ )(xyyo


 , ɞɟ oy  – іɫɬɢɧɧɟ ɧɟɜіɞɨɦɟ ɡɧɚчɟɧɧя ɜɢхɨɞɭ ɫɢɫɬɟɦɢ; nRx

 – 

ɜɟɤɬɨɪ ɜхіɞɧɢх ɡɦіɧɧɢх; n – ɡɚɞɚє ɤіɥьɤіɫɬь ɜхіɞɧɢх ɡɦіɧɧɢх, яɤɭ ɧɟɨɛхіɞɧɨ 
ɜɫɬɚɧɨɜɢɬɢ ɧɚ ɨɫɧɨɜі ɪɟɡɭɥьɬɚɬіɜ ɟɤɫɩɟɪɢɦɟɧɬɭ;  

2) ɞɥя іɞɟɧɬɢɮіɤɚɰіʀ ɡɚɥɟɠɧɨɫɬі )(xy


 ɜіɞɨɦі ɪɟɡɭɥьɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɭ, 
ɩɪɟɞɫɬɚɜɥɟɧі ɭ ɜɢɝɥяɞі ɦɚɬɪɢɰі X  ɡɧɚчɟɧь ɜхіɞɧɢх ɡɦіɧɧɢх і ɜіɞɩɨɜіɞɧɢх 
іɧɬɟɪɜɚɥьɧɢх ɡɧɚчɟɧь ɜɢхіɞɧɨʀ ɡɦіɧɧɨʀ y  

  ,,...,1,...
1

NixxX ini     NiyyY ii ,...,1,;  


, (3) 

і ɩɪɢ ɰьɨɦɭ ɜіɞɨɦɨ, ɳɨ ɜ ɞɨɜіɥьɧɨɦɭ i -ɦɭ ɫɩɨɫɬɟɪɟɠɟɧɧі іɫɬɢɧɧɟ ɡɧɚчɟɧɧя oiy  

ɧɚɥɟɠɢɬь іɧɬɟɪɜɚɥɭ ],[ 
ii yy , ɬɨɛɬɨ   ioii yyy ; 

3) ɡɚɥɟɠɧіɫɬь )(xy


 ɲɭɤɚɸɬь ɫɟɪɟɞ ɥіɧіɣɧɨ-ɩɚɪɚɦɟɬɪɢчɧɢх ɪіɜɧяɧь ɭ ɬɚɤɨɦɭ 
ɡɚɝɚɥьɧɨɦɭ ɜɢɝɥяɞі: 
 bxxy T


 )()(  , (4) 
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ɞɟ b


– ɜɟɤɬɨɪ ɧɟɜіɞɨɦɢх ɨɰіɧɨɤ ɩɚɪɚɦɟɬɪіɜ; )(xT   – ɜɟɤɬɨɪ ɧɟɜіɞɨɦɢх ɛɚɡɢɫɧɢх 
ɮɭɧɤɰіɣ, ɜіɞɨɦɨɝɨ ɤɥɚɫɭ, ɧɚɩɪɢɤɥɚɞ, ɩɨɥіɧɨɦіɚɥьɧɢх ɮɭɧɤɰіɣ.  

Ɂɚɞɚчɚ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥі “ɜхіɞ-ɜɢхіɞ” ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх 
ɞɚɧɢх (3) є ɡɚɞɚчɟɸ ɡɧɚхɨɞɠɟɧɧя ɬɚɤɨʀ ɦɧɨɠɢɧɢ ɡɚɥɟɠɧɨɫɬɟɣ (4), яɤɚ ɡɚɛɟɡɩɟчɭє 

ɭɦɨɜɢ ɫɭɦіɫɧɨɫɬі ɬɚɤɨʀ іɧɬɟɪɜɚɥьɧɨʀ ɫɢɫɬɟɦɢ ɥіɧіɣɧɢх (ɜіɞɧɨɫɧɨ ɩɚɪɚɦɟɬɪіɜ) 
ɚɥɝɟɛɪɚʀчɧɢх ɪіɜɧяɧь (ȱɋɅȺР): 
 Niyxbxby iimmii ,...,1,)()(

11
  


  . (5) 

Ⱦɥя ɮіɤɫɨɜɚɧɨɝɨ ɧɚɛɨɪɭ ɛɚɡɨɜɢх ɮɭɧɤɰіɣ ɪɨɡɜ’яɡɤɨɦ ȱɋɅȺР (5) є ɦɧɨɠɢɧɚ   

ɨɰіɧɨɤ ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі (4) – ɨɩɭɤɥɢɣ ɦɧɨɝɨɝɪɚɧɧɢɤ ɜ ɩɪɨɫɬɨɪі ɩɚɪɚɦɟɬɪіɜ. Ʉɨɠɧɚ 
ɨɰіɧɤɚ ɩɚɪɚɦɟɬɪіɜ ɡ ɦɧɨɠɢɧɢ  , ɡɧɚɣɞɟɧɚ ɞɥя ɮіɤɫɨɜɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі, ɞɚє 
ɦɨɠɥɢɜіɫɬь ɨɬɪɢɦɚɬɢ ɨɞɧɭ іɧɬɟɪɜɚɥьɧɭ ɦɨɞɟɥь, ɳɨ ɧɚɥɟɠɢɬь ɮɭɧɤɰіɨɧɚɥьɧɨɦɭ 
ɤɨɪɢɞɨɪɭ        ,ˆ;ˆˆ xyxyxy   ɞɟ    bxxy T

b


 


 )(minˆ   ɬɚ    bxxy T

b


 


 )(maxˆ   – 

ɧɢɠɧя ɬɚ ɜɟɪхɧя ɦɟɠі ɮɭɧɤɰіɨɧɚɥьɧɨɝɨ ɤɨɪɢɞɨɪɭ. 
əɤ і ɭ ɪɟɝɪɟɫіɣɧɨɦɭ ɚɧɚɥіɡі, ɞɥя ɡɧɚхɨɞɠɟɧɧя ɨɩɬɢɦɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі 

ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɦɟɬɨɞɢ ɩɨɜɧɨɝɨ ɩɟɪɟɛɨɪɭ ɦɨɠɥɢɜɢх ɫɬɪɭɤɬɭɪ, ɩɨɫɥіɞɨɜɧɨɝɨ 
ɜɤɥɸчɟɧɧя і ɜɢɤɥɸчɟɧɧя ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі. Ɉɞɧɚɤ, ɭ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɜɨɧɢ 
ɡɚɫɧɨɜɚɧі ɧɚ ɚɧɚɥіɡі ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɢɫɬɟɦɢ іɧɬɟɪɜɚɥьɧɢх ɪіɜɧяɧь (5). 

Ⱥɧɚɥіɡ ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ ”ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх 
ɫɢɫɬɟɦ, ɩɨɛɭɞɨɜɚɧɢх ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɨɝɨ ɩіɞхɨɞɭ, ɡɚɫɜіɞчɭє ɜіɞɫɭɬɧіɫɬь 
ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨɝɨ ɩіɞхɨɞɭ ɞɨ ɮɨɪɦɭɥɸɜɚɧɧя ɤіɥьɤіɫɧɢх ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі 
ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі. Ⱦɨ ɧɟɞɨɥіɤіɜ іɫɧɭɸчɢх ɦɟɬɨɞіɜ ɫɥіɞ ɬɚɤɨɠ ɜіɞɧɟɫɬɢ 
ɧɟɜɪɚхɭɜɚɧɧя ɩɪɢ іɞɟɧɬɢɮіɤɚɰіʀ ɫɬɪɭɤɬɭɪɢ ɩɨɜɧɨɬɢ ɜіɞɨɛɪɚɠɟɧɧя ɜɡɚєɦɨɡɜ’яɡɤіɜ ɦіɠ 
хɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦɢ ɬɚ ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ ɧɢх, ɚ ɬɚɤɨɠ ɤɨɦɛіɧɚɬɨɪɧɭ 
ɫɤɥɚɞɧіɫɬь ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, ɳɨ ɜ ɫɭɤɭɩɧɨɫɬі ɩɪɢɡɜɨɞɢɬь ɞɨ 
ɧɟɦɨɠɥɢɜɨɫɬі ɡɚɛɟɡɩɟчɟɧɧя ɚɞɟɤɜɚɬɧɨɫɬі ɦɨɞɟɥɟɣ ɜɧɚɫɥіɞɨɤ ɪɟɚɥіɡɚɰіʀ ɤіɧɰɟɜɢх ɡɚ 
чɚɫɨɦ ɨɛчɢɫɥɸɜɚɥьɧɢх ɩɪɨɰɟɞɭɪ.  

Тɨɦɭ ɚɤɬɭɚɥьɧɢɦ є ɪɨɡɜɢɬɨɤ ɫɢɫɬɟɦɢ ɮɨɪɦɚɥьɧɢх ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі 
ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ і ɧɚ ɰіɣ ɨɫɧɨɜі ɪɨɡɪɨɛɤɢ ɧɨɜɢх ɦɟɬɨɞіɜ ɬɚ 
ɧɟɫɤɥɚɞɧɢх ɡ ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɬɨчɤɢ ɡɨɪɭ ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɰɢх 
ɦɨɞɟɥɟɣ.  

В ɡɚɜɟɪɲɚɥьɧіɣ чɚɫɬɢɧі ɪɨɡɞіɥɭ, ɧɚ ɨɫɧɨɜі ɩɪɨɜɟɞɟɧɨɝɨ ɤɪɢɬɢчɧɨɝɨ ɚɧɚɥіɡɭ 
іɫɧɭɸчɢх ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, ɩɨɫɬɚɜɥɟɧɨ ɡɚɞɚчі ɞɢɫɟɪɬɚɰіɣɧɨɝɨ 
ɞɨɫɥіɞɠɟɧɧя. 

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɩɪɨɚɧɚɥіɡɨɜɚɧɨ ɨɫɧɨɜɧі ɜɥɚɫɬɢɜɨɫɬі іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, 

ɡɨɤɪɟɦɚ – ɚɞɟɤɜɚɬɧіɫɬь, ɫɤɥɚɞɧіɫɬь, ɬɨчɧіɫɬь ɬɚ ɩɨɜɧɨɬɚ, і ɧɚ ɰіɣ ɨɫɧɨɜі ɩɨɛɭɞɨɜɚɧɨ 
ɫɢɫɬɟɦɭ ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɬɚ ɮɨɪɦɚɥіɡɨɜɚɧɨ ɡɚɞɚчɭ 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ. 

Ⱥɞɟɤɜɚɬɧіɫɬь є ɨɫɧɨɜɧɨɸ хɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі. Ɇɨɞɟɥь 
ɚɞɟɤɜɚɬɧɚ ɨɛ’єɤɬɭ, яɤɳɨ ɪɟɡɭɥьɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧя ɫɥɭɝɭɸɬь ɞɥя ɩɪɨɝɧɨɡɭɜɚɧɧя 
ɩɨɜɟɞіɧɤɢ ɪɟɚɥьɧɨɝɨ ɨɛ’єɤɬɚ. Ⱥɞɟɤɜɚɬɧіɫɬь іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі ɨɰіɧɸєɬьɫя ɧɚ ɨɫɧɨɜі 
ɚɧɚɥіɡɭ ɫɭɦіɫɧɨɫɬі ȱɋɅȺР, яɤɚ ɩɨɛɭɞɨɜɚɧɚ ɞɥя ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɭ ɜɢɝɥяɞі 
(4) ɬɚ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх (3). Ɏɨɪɦɚɥьɧɨ ɚɞɟɤɜɚɬɧіɫɬь ɦɨɞɟɥі ɡɚɞɚɧɨʀ ɫɬɪɭɤɬɭɪɢ 

)(xy


 ɭ ɜɢɝɥяɞі ɪіɜɧяɧɧя (4) ɦɨɠɧɚ ɡɚɞɚɬɢ ɬɚɤɢɦ ɩɪɚɜɢɥɨɦ: "яɤɳɨ 
][,),( YXxy

 , ɬɨ 
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ɦɨɞɟɥь  )(ˆ xy


 ɚɞɟɤɜɚɬɧɚ", ɞɟ  YXxy


,),(
  – ɨɛɥɚɫɬь ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі  )(ˆ xy

 , ɨɬɪɢɦɚɧɚ 

іɡ ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх  YX


, . 

Ⱦɥя ɤіɥьɤіɫɧɨɝɨ ɨɰіɧɸɜɚɧɧя ɫɤɥɚɞɧɨɫɬі іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, ɩɪɟɞɫɬɚɜɥɟɧɨʀ 
ɥіɧіɣɧɢɦ ɡɚ ɩɚɪɚɦɟɬɪɚɦɢ ɪіɜɧяɧɧяɦ (4), ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɬɚɤі ʀʀ хɚɪɚɤɬɟɪɢɫɬɢɤɢ: m – 

ɤіɥьɤіɫɬь ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі, n – ɤіɥьɤіɫɬь ɜхіɞɧɢх ɡɦіɧɧɢх; p – ɫɬɭɩіɧь ɩɨɥіɧɨɦɚ, ɞɥя 
ɜɢɩɚɞɤɭ, ɤɨɥɢ ɛɚɡɨɜі ɮɭɧɤɰіʀ є ɩɨɥіɧɨɦɚɦɢ. 

В ɞɢɫɟɪɬɚɰіʀ ɞɥя ɧɚɛɥɢɠɟɧɨʀ ɨɰіɧɤɢ ɬɨчɧɨɫɬі іɧɬɟɪɜɚɥьɧі ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɚ ɭ 
ɡɚɞɚчі ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɨɛʉɪɭɧɬɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧя ɪɨɡɦіɪіɜ m-ɜɢɦіɪɧɨɝɨ 
ɩɪяɦɨɤɭɬɧɨɝɨ ɩɚɪɚɥɟɥɟɩіɩɟɞɚ ɉ+

, ɨɩɢɫɚɧɨɝɨ ɧɚɜɤɨɥɨ ɨɛɥɚɫɬі   ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі-
ɩɪɟɬɟɧɞɟɧɬɚ. 

ɉɨɜɧɨɬɚ ɦɨɞɟɥі – ɰɟ хɚɪɚɤɬɟɪɢɫɬɢɤɚ, яɤɚ ɜɢɡɧɚчɚє ɫɬɭɩіɧь ɜіɞɨɛɪɚɠɟɧɧя 
ɦɧɨɠɢɧɢ ɜіɞɧɨɲɟɧь ɭ ɫɢɫɬɟɦі. В ɞɢɫɟɪɬɚɰіʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɤіɥьɤіɫɧɭ 
хɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɰіɧɤɢ ɩɨɜɧɨɬɢ. 

ɉɨɡɧɚчɢɦɨ ɦɧɨɠɢɧɭ “ɜхɨɞіɜ”, ɡ яɤɢх ɫɮɨɪɦɨɜɚɧɨ ɧɚɛɨɪɢ )...,,,( 21 inii³ xxxõ 
 , ɭ 

ɜɢɝɥяɞі }...,,,{ 21 ny xxx , ɚ ɩіɞɦɧɨɠɢɧɢ ʀх ɜіɞɨɛɪɚɠɟɧɧя ɭ ɜхіɞɧі ɡɦіɧɧі ɦɨɞɟɥɟɣ-

ɩɪɟɬɟɧɞɟɧɬіɜ ɭ ɜɢɝɥяɞі }...,,...,,,{ 21 nl  , ynl   ......21
, ɞɟ l  – 

ɩіɞɦɧɨɠɢɧɚ ɩɨɬɭɠɧіɫɬɸ l. Віɞɩɨɜіɞɧɨ, ɩіɞ-ɜɟɤɬɨɪ ɫɮɨɪɦɨɜɚɧɢɣ іɡ ɧɚɛɨɪɭ ix


 ɞɥя 
ɩіɞɦɧɨɠɢɧɢ ɜхіɞɧɢх ɡɦіɧɧɢх l  ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ, ɩɨɡɧɚчɢɦɨ яɤ lix


. ȱɞɟя 

ɤіɥьɤіɫɧɨɝɨ ɨɰіɧɸɜɚɧɧя ɩɨɜɧɨɬɢ ʉɪɭɧɬɭєɬьɫя ɧɚ ɨɰіɧɸɜɚɧі ɫɬɭɩɟɧя ɜɚɪіɚɰіʀ 
іɧɬɟɪɜɚɥіɜ ”ɜɢхɨɞɭ” ɫɢɫɬɟɦɢ ɩіɞ чɚɫ ɩɪɨɜɟɞɟɧɧя ɩɨɜɬɨɪɧɢх ɞɨɫɥіɞіɜ ɞɥя ɮіɤɫɨɜɚɧɨɝɨ 
ɧɚɛɨɪɭ ”ɜхɨɞіɜ”. ɍ ɜɢɩɚɞɤɭ ɜіɞɨɦɢх ɞɚɧɢх, ɬɨɛɬɨ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, 

ɩɪɨɜɨɞɢɬьɫя ɨɰіɧɸɜɚɧɧя ɫɬɭɩɟɧя ɜɚɪіɚɰіʀ ɫɩɪɨɝɧɨɡɨɜɚɧɢх іɧɬɟɪɜɚɥіɜ “ɜɢхɨɞіɜ” 

 
ii yy ˆ,ˆ , ɨɬɪɢɦɚɧɢх ɡɚ ɦɨɞɟɥɥɸ-ɩɪɟɬɟɧɞɟɧɬɚ, ɩɨ ɜіɞɧɨɲɟɧɧі ɞɨ іɧɬɟɪɜɚɥіɜ ”ɜɢхɨɞіɜ” 

 
ii yy ,  ɫɢɫɬɟɦɢ, ɨɬɪɢɦɚɧɢх ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨ. 

ʈɪɭɧɬɭɸчɢɫь ɧɚ ɦɨɞɟɥі ɚɞɢɬɢɜɧɨʀ ɡɦіɲɚɧɨʀ іɧɬɟɪɜɚɥьɧɨʀ ɩɨхɢɛɤɢ ɜ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх )()( 21 iii xx


 , ɞɟ )(1 ix


  ɬɚ )(2 ix


  – ɦɟɠɨɜі 

ɡɧɚчɟɧɧя ɚɦɩɥіɬɭɞɢ, ɜіɞɩɨɜіɞɧɨ, ɧɟɭɫɭɜɧɨʀ (ɫɢɫɬɟɦɚɬɢчɧɨʀ) ɬɚ ɜɢɩɚɞɤɨɜɨʀ ɫɤɥɚɞɨɜɢх 

ɩɨхɢɛɤɢ ɜ ɞɚɧɢх, ɚ ɬɚɤɨɠ ɡɚ ɩɪɢɩɭɳɟɧɧя Nixconst ii ,...,1,, 


 

хɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɜɧɨɬɢ ɦɨɞɟɥі ɭ ɜɢɩɚɞɤɭ ɚɤɬɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡɚɞɚɜɚɬɢɦɟɦɨ 
ɬɚɤɨɸ ɮɨɪɦɭɥɨɸ: 

 


















N

i

ij
Nj

ij
Nj

N

i

ij
Nj

ij
Nj

A

yy

N

yy

N
R iiii

1

...1...1

1

...1...1

2

}{min}{max
1

1
2

}{max}{min
1

, (6)  

ɞɟ  ijij yy ,  – ɧɢɠɧя ɬɚ ɜɟɪхɧя ɦɟɠі ɜɢɩɚɞɤɨɜɢх іɧɬɟɪɜɚɥіɜ ɩɪɢ ɩɨɜɬɨɪɟɧɧі 
ɫɩɨɫɬɟɪɟɠɟɧь, iN  – ɤіɥьɤіɫɬь ɩɨɜɬɨɪɧɢх ɫɩɨɫɬɟɪɟɠɟɧь ɜ і-ɣ ɬɨчɰі,   – ɦɟɠɨɜі 

ɡɧɚчɟɧɧя ɚɦɩɥіɬɭɞɢ ɩɨхɢɛɨɤ, ɜɢɛɢɪɚєɬьɫя ɡɚ ɭɦɨɜɢ Niyy
iN

j
ijij ...1 ,];[

1




 . 

ɍ ɜɢɩɚɞɤɭ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɧɚɛɨɪɢ Nixi ...,,1, 


 ɫɥіɞ ɜɜɚɠɚɬɢ ɩɨɜɧɢɦɢ, 
ɨɫɤіɥьɤɢ ɡɚ ɞɚɧɢх ɭɦɨɜ ɧɟ іɫɧɭє ɦɨɠɥɢɜɨɫɬі ɡɦіɧɢ ɦɧɨɠɢɧɢ y  “ɜхɨɞіɜ” і, 
ɜіɞɩɨɜіɞɧɨ, ɨɰіɧɤɢ ɜіɞɝɭɤɭ ɫɢɫɬɟɦɢ ɧɚ ɧɢх.  

ɉɨɡɧɚчɢɦɨ ɦɧɨɠɢɧɢ ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ, ɬɨɛɬɨ ɧɚɛɨɪɢ ɛɚɡɨɜɢх ɮɭɧɤɰіɣ, 
ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ, яɤі ɮɨɪɦɭɸɬьɫя іɡ ɦɧɨɠɢɧɢ “ɜхɨɞіɜ” }...,,,{ 21 ny xxx , ɭ 
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ɜɢɝɥяɞі: }...,,...,,,{ 21 tm  , tm   ......21
. ɍ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧя 

ɩɨɥіɧɨɦіɚɥьɧɢх ɦɨɞɟɥɟɣ іɡ n ɜхіɞɧɢɦɢ ɡɦіɧɧɢɦɢ ɬɚ ɡ ɦɚɤɫɢɦɚɥьɧɢɦ ɫɬɭɩɟɧɟɦ p 

ɤіɥьɤіɫɬь t ɟɥɟɦɟɧɬіɜ ɬɢɩɭ ,,...,1,, njixx q

j

g

i   pqg ,...,0,   ɭ ɦɧɨɠɢɧі t  є ɞɨɫɬɚɬɧьɨ 

ɜɟɥɢɤɨɸ – 
)!2(2

)!(
)1(





pn

pn
pnt . 

Ʉіɥьɤіɫɧɭ хɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɜɧɨɬɢ ɨɛчɢɫɥɸɜɚɬɢɦɟɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

 









N

i

liilii

P

xyyxyy

N
R

1 2

)}(ˆ,max{)}(ˆ,min{1


,  (7) 

ɞɟ        mli
T

b
limli

T

b
li bxxybxxy

mmmm


 







 )(maxˆ;)(minˆ   – ɧɢɠɧє ɬɚ ɜɟɪхɧє ɡɧɚчɟɧɧя 

ɩɪɨɝɧɨɡɨɜɚɧɨɝɨ іɧɬɟɪɜɚɥɭ ɜɢхіɞɧɨʀ ɡɦіɧɧɨʀ ɧɚ ɨɫɧɨɜі ɚɞɟɤɜɚɬɧɨʀ ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɚ 
ɡ ɩіɞɦɧɨɠɢɧɨɸ ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ m , m – ɤіɥьɤіɫɬь ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ; 

m – ɨɛɥɚɫɬь ɩɚɪɚɦɟɬɪіɜ, ɡɧɚɣɞɟɧɚ іɡ ɪɨɡɜ’яɡɤɭ ɫɢɫɬɟɦɢ іɧɬɟɪɜɚɥьɧɢх ɪіɜɧяɧь 

 Niybxy imli

T

i ,...,1,)(  
 . (8) 

ɉɨɤɚɡɧɢɤ ɩɨɜɧɨɬɢ ɬɚɤɨɠ ɞɚє ɦɨɠɥɢɜіɫɬь ɜɢɡɧɚчɢɬɢ ɫɬɭɩіɧь ɜɩɥɢɜɭ ɨɤɪɟɦɢх 
ɜхіɞɧɢх ɡɦіɧɧɢх ɚɛɨ ɨɤɪɟɦɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ ɟɥɟɦɟɧɬɭ ɧɚ ɜɢхіɞɧɭ ɡɦіɧɧɭ ɡɚ ɭɦɨɜ 
ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ. 

Ɂ ɰієɸ ɦɟɬɨɸ ɞɥя ɨɤɪɟɦɢх ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɨɰіɧɸєɦɨ ɩɨɤɚɡɧɢɤ ɩɨɜɧɨɬɢ 
іɡ ɜɢɤɨɪɢɫɬɚɧɧяɦ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɡ ɟɥɟɦɟɧɬɚɪɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. ɇɚɩɪɢɤɥɚɞ, 
ɞɥя ɜɢɩɚɞɤɭ ɩɨɥіɧɨɦіɚɥьɧɢх ɛɚɡɨɜɢх ɮɭɧɤɰіɣ ɰі іɧɬɟɪɜɚɥьɧі ɦɨɞɟɥі ɦɚɸɬь ɜɢɝɥяɞ: 
          ,max;minˆ;ˆ

1010
1111

q

j

g

s
b

q

j

g

s
b

q

j

g

s

q

j

g

s xxbbxxbbxxyxxy
mmmm


 


   

pqgnjs ...,,0,,,...,1,  , ɞɟ ɨɛɥɚɫɬь 1m  ɩɚɪɚɦɟɬɪіɜ 10 ,bb  ɦɨɞɟɥі 
  q

j
g
s

q
j

g
s xxbbxxy  10 , ɨɬɪɢɦɚɧɚ ɧɚ ɨɫɧɨɜі ɬɚɤɢх іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх: 

   ....,,1,)(5,0;)(5,0 Niyyyyxx iiii

q

ji

g

si    

Ⱦɥя ɩɪɢɜɟɞɟɧɧя ɞɨ єɞɢɧɨʀ ɲɤɚɥɢ ɨɰіɧɸɜɚɧɧя ɩɨɤɚɡɧɢɤɚ ɩɨɜɧɨɬɢ ɡɧɚчɟɧɧя   

ɡɚɞɚєɦɨ ɨɞɧɚɤɨɜɢɦ ɞɥя ɭɫіх ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɨɞɧɚɤɨɜɨʀ ɫɤɥɚɞɧɨɫɬі, ɚɥɟ ɭ ɬɚɤɢɣ 
ɫɩɨɫіɛ, ɳɨɛ ɡɚɛɟɡɩɟчɢɬɢ ɫɭɦіɫɧіɫɬь ɫɢɫɬɟɦɢ іɧɬɟɪɜɚɥьɧɢх ɪіɜɧяɧь  

 Niyyxxbbyy ii

q

ji

g

siii ...,,1,)(5,0)(5,0
10

  . 

В ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨɦɭ ɜɢɝɥяɞі ɤɪɢɬɟɪіʀ ɨɩɬɢɦɚɥьɧɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх 
ɦɨɞɟɥɟɣ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 1. 

ɍ ɪɨɡɞіɥі ɧɚ ɨɫɧɨɜі ɩɨɛɭɞɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі іɧɬɟɪɜɚɥьɧɢх 
ɦɨɞɟɥɟɣ ɮɨɪɦɚɥіɡɨɜɚɧɨ ɡɚɞɚчі ɨɩɬɢɦіɡɚɰіʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” 

ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɞɥя ɜɢɩɚɞɤɭ ɚɤɬɢɜɧɨɝɨ ɬɚ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬіɜ. ɉɪɢ ɰьɨɦɭ ɭ 
ɪіɜɧяɧɧі (4) ɡɚ ɛɚɡɨɜі ɮɭɧɤɰіʀ, ɡɚɞɚɧі ɜɟɤɬɨɪɨɦ )(xT  , ɨɛɪɚɧɨ ɩɨɥіɧɨɦіɚɥьɧі ɮɭɧɤɰіʀ. 

ɉɨɡɧɚчɢɦɨ k-ɬɭ ɦɨɞɟɥь-ɩɪɟɬɟɧɞɟɧɬɚ яɤ k . Тɨɞі, ɜɢхɨɞячɢ іɡ ɜɢɤɥɚɞɟɧɨɝɨ ɜɢɳɟ, 
ɤɨɠɧɚ k-ɬɚ ɦɨɞɟɥь-ɩɪɟɬɟɧɞɟɧɬ хɚɪɚɤɬɟɪɢɡɭєɬьɫя ɦɧɨɠɢɧɨɸ  

))}((,,,,,{: mmk VRpnm   , 

ɞɟ ))(( mV    – ɨɛ'єɦ ɥɨɤɚɥіɡɚɰіɣɧɨɝɨ ɝіɩɟɪɩɚɪɚɥɟɥɟɩіɩɟɞɚ, ɨɩɢɫɚɧɨɝɨ ɧɚɜɤɨɥɨ 
ɨɛɥɚɫɬі ɩɚɪɚɦɟɬɪіɜ m  k-ʀ ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɚ. 

Ɂɚɞɚчɭ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх 
ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх ɡɚɩɢɫɭєɦɨ ɭ ɜɢɝɥяɞі : 
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- ɞɥя ɜɢɩɚɞɤɭ ɚɤɬɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 

max k
AR  , min km  , min kp  , min))((  k

mV  ; (9) 

- ɞɥя ɜɢɩɚɞɤɭ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 

min))((min,min,max,   kkkk

mP VpmR    (10) 

ɡɚ ɭɦɨɜɢ ɫɭɦіɫɧɨɫɬі ɫɢɫɬɟɦɢ (8).  

Тɚɛɥɢɰя 1. ɋɢɫɬɟɦɚ ɤɪɢɬɟɪіʀɜ ɨɩɬɢɦɚɥьɧɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ 

Ʉɪɢɬɟɪіɣ Ɏɨɪɦɚɥьɧɢɣ ɡɚɩɢɫ 

ɤɪɢɬɟɪіʀ ɫɤɥɚɞɧɨɫɬі: 
ɦіɧіɦіɡɚɰія ɤіɥьɤɨɫɬі ɜхіɞɧɢх ɡɦіɧɧɢх  minn  

ɦіɧіɦіɡɚɰія ɤіɥьɤɨɫɬі ɩɚɪɚɦɟɬɪіɜ ɦɨɞɟɥі  minm  

ɦіɧіɦіɡɚɰія ɫɬɭɩɟɧя ɩɨɥіɧɨɦɚ  minp  

ɤɪɢɬɟɪіɣ ɚɞɟɤɜɚɬɧɨɫɬі: 
ɫɭɦіɫɧіɫɬь ȱɋɅȺР m  

ɤɪɢɬɟɪіɣ ɩɨɜɧɨɬɢ: 
ɚɤɬɢɜɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ – ɦіɧіɦіɡɚɰія 
ɜɚɪіɚɰіʀ іɧɬɟɪɜɚɥіɜ ”ɜɢхɨɞɭ” ɫɢɫɬɟɦɢ ɩіɞ 
чɚɫ ɩɪɨɜɟɞɟɧɧя ɩɨɜɬɨɪɧɢх ɫɩɨɫɬɟɪɟɠɟɧь 

ɞɥя ɮіɤɫɨɜɚɧɨɝɨ ɧɚɛɨɪɭ ”ɜхɨɞіɜ” 

maxAR  

ɩɚɫɢɜɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ - ɦіɧіɦіɡɚɰія ɜɚɪіɚɰіʀ 
ɩɪɨɝɧɨɡɨɜɚɧɨɝɨ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨɝɨ 
ɤɨɪɢɞɨɪіɜ 

maxPR  

ɤɪɢɬɟɪіɣ ɬɨчɧɨɫɬі: 
ɦіɧіɦіɡɚɰія ɨɛ’єɦɭ ɉ+

 min))(( 
mV   

 

Ⱦɚɧі ɡɚɞɚчі є ɡɚɞɚчɚɦɢ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨʀ ɨɩɬɢɦіɡɚɰіʀ іɡ ɞɢɫɤɪɟɬɧɨɸ 
ɦɧɨɠɢɧɨɸ ɪɨɡɜ’яɡɤіɜ k  - ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ. 

В ɞɢɫɟɪɬɚɰіʀ ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧя ɞɨɫɥіɞɠɟɧɨ ɨɫɨɛɥɢɜɨɫɬі 
ɡɦіɧɢ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɜɧɨɬɢ ɦɨɞɟɥі ɜ хɨɞі ɨɩɬɢɦіɡɚɰіʀ ʀʀ ɫɬɪɭɤɬɭɪɢ. ɋхɟɦɚɬɢчɧɨ ɰя 
ɡɚɥɟɠɧіɫɬь ɜіɞɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 1. ɉɟɪɲɚ ɨɛɥɚɫɬь – ɪіɡɤɟ ɡɛіɥьɲɟɧɧя ɩɨɤɚɡɧɢɤɚ 
ɩɨɜɧɨɬɢ ɩɪɢ ɩɨɦіɪɧɨɦɭ ɧɚɪɨɳɭɜɚɧɧі ɫɤɥɚɞɧɨɫɬі, ɩɨяɫɧɸєɬьɫя ɬɢɦ, ɳɨ ɫɬɪɭɤɬɭɪɚ 
ɧɚɪɨɳɭєɬьɫя ɟɥɟɦɟɧɬɚɦɢ, яɤі ɦɚɸɬь ɧɚɣɜɢɳі ɪɚɧɝɢ. Ⱦɪɭɝɚ ɨɛɥɚɫɬь – ɩɨɦіɪɧɟ 
ɡɪɨɫɬɚɧɧя ɩɨɤɚɡɧɢɤɚ ɩɨɜɧɨɬɢ, ɜɧɚɫɥіɞɨɤ ɭɫɤɥɚɞɧɟɧɧя ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɟɥɟɦɟɧɬɚɦɢ 
іɡ ɧɟɜɢɫɨɤɢɦɢ ɪɚɧɝɚɦɢ. ɇɚ ɰіɣ ɨɛɥɚɫɬі ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɨɩɬɢɦɚɥьɧɭ ɫɬɪɭɤɬɭɪɭ ɡ 
ɦɚɤɫɢɦɚɥьɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɩɨɜɧɨɬɢ ɚɛɨ ɦɧɨɠɢɧɭ ɫɬɪɭɤɬɭɪ, яɤі ɛɥɢɡьɤі ɞɨ 
ɨɩɬɢɦɚɥьɧɨʀ. Тɪɟɬя ɨɛɥɚɫɬь хɚɪɚɤɬɟɪɢɡɭєɬьɫя ɧɟɡɧɚчɧɢɦ ɡɧɢɠɟɧɧяɦ ɩɨɤɚɡɧɢɤɚ 
ɩɨɜɧɨɬɢ, ɡɚ ɪɚхɭɧɨɤ ɩɟɪɟɭɫɤɥɚɞɧɟɧɧя ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɟɥɟɦɟɧɬɚɦɢ, яɤі ɦɚɸɬь 
ɧɢɡьɤі ɪɚɧɝɢ.  

ɇɚ ɪɢɫ. 2 ɫхɟɦɚɬɢчɧɨ ɧɚɜɟɞɟɧɨ ɡɚɥɟɠɧіɫɬь ɬɨчɧɨɫɬі ɦɨɞɟɥі ɜіɞ ɤіɥьɤɨɫɬі ʀʀ 
ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ, ɜіɞɩɨɜіɞɧɨ і ɩɚɪɚɦɟɬɪіɜ.  

ɇɚ ɞіɥяɧɰі 1 – чɢɫɥɨ ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɧɟ ɡɚɛɟɡɩɟчɭє ɚɞɟɤɜɚɬɧɨɫɬі 
ɦɨɞɟɥɟɣ. Ɇɨɞɟɥі ɨɬɪɢɦɚɧі ɧɚ ɞіɥяɧɰі 2 є ɚɞɟɤɜɚɬɧɢɦɢ ɞɥя ɡɚɞɚɧɨʀ ɲɢɪɢɧɢ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨɝɨ ɤɨɪɢɞɨɪɭ і ɮɨɪɦɭɸɬь ɦɧɨɠɢɧɭ ɪɨɡɜ’яɡɤіɜ, ɧɚ яɤіɣ ɜɢɡɧɚчɚєɬьɫя 
ɨɩɬɢɦɚɥьɧɚ ɦɨɞɟɥь. Ɇɨɞɟɥі ɨɬɪɢɦɚɧі ɧɚ ɞіɥяɧɰі 3 є ɩɟɪɟɭɫɤɥɚɞɧɟɧɢɦɢ, ɞɥя яɤɢх 
ɡɛіɥьɲɟɧɧя ɤіɥьɤɨɫɬі ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɩɪɢɡɜɟɞɟ ɞɨ ɩɨɝіɪɲɟɧɧя ɬɨчɧɨɫɬі, ɬɨɛɬɨ 
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– ɡɛіɥьɲɟɧɧя ɨɛ’єɦɭ ɥɨɤɚɥіɡɚɰіɣɧɨɝɨ ɝіɩɟɪɩɚɪɚɥɟɥɟɩіɩɟɞɚ, яɤɢɣ ɨɩɢɫɚɧɢɣ ɧɚɜɤɨɥɨ 
ɨɛɥɚɫɬі ɩɚɪɚɦɟɬɪіɜ m .ɦɨɞɟɥі ɩɪɟɬɟɧɞɟɧɬɚ. 

Ɉɬɠɟ, ɡɛіɥьɲɟɧɧя ɤіɥьɤɨɫɬі ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ, ɬɨɛɬɨ ɫɤɥɚɞɧɨɫɬі ɦɨɞɟɥі ɧɟ 
ɡɚɜɠɞɢ ɩɪɢɡɜɟɞɟ ɞɨ ɩіɞɜɢɳɟɧɧя ɬɨчɧɨɫɬі іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі. Ɂɚ ɰɢх ɭɦɨɜ ɦɨɠɧɚ 
ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ іɫɧɭє ɞɟяɤɚ ɨɩɬɢɦɚɥьɧɚ ɫɬɪɭɤɬɭɪɚ ɚɛɨ ɦɧɨɠɢɧɚ ɪіɜɧɨɡɧɚчɧɢх 
ɫɬɪɭɤɬɭɪ, яɤі є ɪɨɡɜ’яɡɤɨɦ ɡɚɞɚч (9) ɬɚ (10). 

 
Рɢɫ. 1. Ɂɚɥɟɠɧіɫɬь ɩɨɤɚɡɧɢɤɚ ɩɨɜɧɨɬɢ    Рɢɫ.2. Ɂɚɥɟɠɧіɫɬь хɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɜіɞ ɭɫɤɥɚɞɧɟɧɧя ɫɬɪɭɤɬɭɪɢ.                     ɬɨчɧɨɫɬі ɜіɞ ɫɤɥɚɞɧɨɫɬі ɦɨɞɟɥі. 

ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɪɨɛɥɟɧɨ: ɦɟɬɨɞ ɞɨɞɚɬɤɨɜɨɝɨ ɭɪɚхɭɜɚɧɧя ɚɪɝɭɦɟɧɬіɜ ɞɥя 
ɜɢɩɚɞɤɭ ɚɤɬɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ; ɦɟɬɨɞ ɪɚɧɠɭɜɚɧɧя ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ; ɦɟɬɨɞ 

ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɧɚ ɨɫɧɨɜі ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ. 

ȱɞɟя ɦɟɬɨɞɭ ɞɨɞɚɬɤɨɜɨɝɨ ɭɪɚхɭɜɚɧɧя ɚɪɝɭɦɟɧɬіɜ ɛɚɡɭєɬьɫя ɧɚ ɝіɩɨɬɟɡі ɩɪɨ ɬɟ, ɳɨ 
ɜɢɩɚɞɤɨɜɚ ɫɤɥɚɞɨɜɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨʀ ɩɨхɢɛɤɢ є ɧɚɫɥіɞɤɨɦ ɧɟɜɪɚхɭɜɚɧɧя ɜɚɠɥɢɜɢх 
ɜхіɞɧɢх ɮɚɤɬɨɪіɜ. В ɨɫɧɨɜɭ ɦɟɬɨɞɭ ɩɨɤɥɚɞɟɧɨ ɩɨɫɥіɞɨɜɧɟ ɡɜɚɠɭɜɚɧɧя ɦɨɞɟɥɟɣ-

ɩɪɟɬɟɧɞɟɧɬіɜ ɡɚ ɤɪɢɬɟɪіяɦɢ ɩɨɜɧɨɬɢ, ɚɞɟɤɜɚɬɧɨɫɬі ɬɚ ɬɨчɧɨɫɬі ɩɪɢ ɮіɤɫɨɜɚɧɨɦɭ 
ɫɬɭɩɟɧі ɩɨɥіɧɨɦɚ. ɋхɟɦɚɬɢчɧɨ ɩɨɫɥіɞɨɜɧіɫɬь ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɧɚɜɟɞɟɧɨ ɧɚ 
ɪɢɫ. 3. 

 

 
 

Рɢɫ 3. ɉɨɫɥіɞɨɜɧіɫɬь ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі ɧɚ ɨɫɧɨɜі ɞɨɞɚɬɤɨɜɨɝɨ 
ɭɪɚхɭɜɚɧɧя ɚɪɝɭɦɟɧɬіɜ 

 

Ȼɥɨɤ B – ɮɨɪɦɭɜɚɧɧя ɛɚɡɨɜɢх ɫɬɪɭɤɬɭɪ )(0 lxy


 ɧɚ ɨɫɧɨɜі ɦɧɨɠɢɧɢ ɮɚɤɬɨɪіɜ l , 

яɤі ɡɚɞɨɜɨɥьɧяɸɬь ɭɦɨɜɭ   ];[
1





iN

j
ijij yy . В ɰьɨɦɭ ɛɥɨɰі ɩɪɨɜɨɞɢɬьɫя 

ɦɨɞɢɮіɤɚɰія іɫɧɭɸчɨɝɨ ɦɚɫɢɜɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх ɲɥяхɨɦ ɪɨɡɲɢɪɟɧɧя 
ɦɚɬɪɢɰі Х ɡɚ ɪɚхɭɧɨɤ ɞɨɞɚɬɤɨɜɢх ɜхіɞɧɢх ɡɦіɧɧɢх kx  ɬɚ ɩɨɜɬɨɪɧɨɝɨ ɩɪɨɜɟɞɟɧɧя 
ɟɤɫɩɟɪɢɦɟɧɬіɜ ɭ ɮіɤɫɨɜɚɧɢх ɬɨчɤɚх іɡ ɜɪɚхɭɜɚɧɧяɦ ɰɢх ɞɨɞɚɬɤɨɜɢх “ɜхɨɞіɜ”. Ȼɥɨɤ SR 
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– ɫɟɥɟɤɰія ɛɚɡɨɜɢх ɫɬɪɭɤɬɭɪ ɡɚ ɤɪɢɬɟɪієɦ ɩɨɜɧɨɬɢ max k
AR  . Ȼɥɨɤ SA – ɫɟɥɟɤɰія 

ɫɬɪɭɤɬɭɪ ɡɚ ɚɞɟɤɜɚɬɧіɫɬɸ. Ȼɥɨɤ G – ɭɫɤɥɚɞɧɟɧɧя ɫɬɪɭɤɬɭɪɢ ɧɚ ɨɫɧɨɜі ɜɪɚхɭɜɚɧɧя 

ɜɡɚєɦɨɞіɣ “ɜхɨɞіɜ” ɩɪɢ ɡɚɞɚɧɨɦɭ ɫɬɭɩɟɧі ɩɨɥіɧɨɦɚ p. əɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɧɚɪɨɳɭɜɚɧɧі 
ɫɬɪɭɤɬɭɪɢ ɞɨɞɚɸɬьɫя ɨɞɧɨɬɢɩɧі ɟɥɟɦɟɧɬɢ. ɇɚɩɪɢɤɥɚɞ, яɤɳɨ ɛɚɡɨɜɨɸ ɫɬɪɭɤɬɭɪɨɸ є 

ɥіɧіɣɧɚ ɦɨɞɟɥь bxxy T

)( , ɬɨ ɧɚɪɨɳɭɜɚɧɧя ɩɪɨɜɨɞɢɬьɫя ɟɥɟɦɟɧɬɚɦɢ, яɤі 

ɜɤɥɸчɚɸɬь ɜɡɚєɦɨɞіʀ: pqgnjsxx q

j

g

s ,...,1,,,...,1,,  . Тɚɤɟ ɧɚɪɨɳɭɜɚɧɧя ɞɚє 
ɦɨɠɥɢɜіɫɬь ɨɬɪɢɦɚɬɢ ɦɧɨɠɢɧɭ ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɪіɜɧɨɡɧɚчɧɢх ɡɚ ɤɪɢɬɟɪієɦ 
ɫɤɥɚɞɧɨɫɬі. Ȼɥɨɤ SV – ɫɟɥɟɤɰія ɚɞɟɤɜɚɬɧɢх ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɡɚ ɤɪɢɬɟɪієɦ 
ɬɨчɧɨɫɬі. 

Ⱥɥɝɨɪɢɬɦɢ ɪɨɡɜ'яɡɚɧɧя ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨʀ ɡɚɞɚчі (9), ɡɚ ɭɦɨɜ (8), яɤ і 
ɩɪɚɤɬɢчɧɨ ɛіɥьɲɨɫɬі ɡɚɞɚч ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, ɜіɞɧɨɫяɬьɫя ɞɨ ɟɜɨɥɸɬɢɜɧɢх 
ɚɥɝɨɪɢɬɦіɜ. Ɉɫɧɨɜɨɸ ɞɥя ʀх ɩɨɛɭɞɨɜɢ є іɧɞɭɤɬɢɜɧі ɦɟɬɨɞɢ, ɳɨ ɪɟɚɥіɡɭɸɬьɫя 
ɚɥɝɨɪɢɬɦɚɦɢ ɩɟɪɟɛɨɪɭ ɦɨɠɥɢɜɢх ɫɬɪɭɤɬɭɪ ɭ ɧɚɩɪяɦі ʀх ɭɫɤɥɚɞɧɟɧɧя.  

ɍ ɜɢɩɚɞɤɭ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, ɚɥɝɨɪɢɬɦɢ 
ɩɟɪɟɛɨɪɭ ɳɟ ɛіɥьɲɟ ɭɫɤɥɚɞɧɸɸɬьɫя чɟɪɟɡ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧіɫɬь ɡɚɞɚч ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ. Тɨɦɭ ɧɚɞɡɜɢчɚɣɧɨ ɜɚɠɥɢɜɢɦ є ɡɦɟɧɲɟɧɧя ɫɤɥɚɞɧɨɫɬі ɚɥɝɨɪɢɬɦіɜ 
ɩɟɪɟɛɨɪɭ ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɲɥяхɨɦ ɡɦɟɧɲɟɧɧя ɤіɥьɤɨɫɬі ɫɬɪɭɤɬɭɪɧɢх 
ɟɥɟɦɟɧɬіɜ, ɧɟɨɛхіɞɧɢх ɞɥя ɫɢɧɬɟɡɭ ɦɨɞɟɥɟɣ, ɚɥɟ ɩɪɢ ɰьɨɦɭ ɡɚɛɟɡɩɟчɟɧɧя ɜɢɫɨɤɨʀ 
ɚɞɟɤɜɚɬɧɨɫɬі ɦɨɞɟɥі, ɩɪɨɫɬɨɬɢ ɬɚ ɨɬɪɢɦɚɧɧя ɨɞɧɨɡɧɚчɧɨɝɨ ɪɨɡɜ'яɡɤɭ. 

ɇɚ ɨɫɧɨɜі ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɭ ɞɪɭɝɨɦɭ ɪɨɡɞіɥі ɩɨɤɚɡɧɢɤɚ ɩɨɜɧɨɬɢ іɧɬɟɪɜɚɥьɧɢх 
ɦɨɞɟɥɟɣ ɜ ɞɢɫɟɪɬɚɰіɣɧіɣ ɪɨɛɨɬі ɪɨɡɪɨɛɥɟɧɨ ɩɪɨɰɟɞɭɪɭ ɪɚɧɠɭɜɚɧɧя ɨɤɪɟɦɢх 
ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɦɨɞɟɥі, яɤɚ ɫɭɬɬєɜɨ ɡɧɢɠɭє ɫɤɥɚɞɧіɫɬь ɚɥɝɨɪɢɬɦіɜ 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ.  

Ƚіɩɨɬɟɡɚ: ɇɟхɚɣ ɡɚɞɚɧɨ ɫɬɭɩіɧь ɫɤɥɚɞɧɨɫɬі p ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі ɭ 
ɜɢɝɥяɞі (4) ɡ ɩɨɥіɧɨɦіɚɥьɧɢɦɢ ɛɚɡɨɜɢɦɢ ɮɭɧɤɰіяɦɢ, ɚ ɬɚɤɨɠ ɡɚɞɚɧɨ ɧɚɛіɪ n  ɜхіɞɧɢх 
ɮɚɤɬɨɪіɜ, яɤі ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥя ɝɟɧɟɪɭɜɚɧɧя ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɭ ɬɚɤɨɦɭ 
ɜɢɝɥяɞі: pqgnjixx q

j

g

i ,...,0,,,...,1,,  . Тɨɞі ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɢ ɞɨɰіɥьɧɨ 
ɝɟɧɟɪɭɜɚɬɢ іɡ ɦɧɨɠɢɧɢ ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ, ɞɥя яɤɢх чɚɫɬɤɨɜі ɦɨɞɟɥі ɜɢɞɭ 

pqgnjixxbbxxy q

j

g

i

q

j

g

i ,...,0,,,...,1,,)(
10

  ɦɚɸɬь ɧɚɣɜɢɳі ɪɚɧɝɢ ɡɚ 
ɩɨɤɚɡɧɢɤɨɦ ɩɨɜɧɨɬɢ PR . 

Ⱦɥя ɩіɞɬɜɟɪɞɠɟɧɧя ɝіɩɨɬɟɡɢ 
ɩɪɨɜɟɞɟɧɨ ɤɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧя, ɩɪɢ 
яɤɨɦɭ ɞɨɫɥіɞɠɭɜɚɥɚɫь ɣɦɨɜіɪɧіɫɬь 
ɜɤɥɸчɟɧɧя ɜ ɚɞɟɤɜɚɬɧі ɦɨɞɟɥі ɫɬɪɭɤɬɭɪɧɢх 
ɟɥɟɦɟɧɬіɜ ɜіɞɩɨɜіɞɧɨ ɞɨ ʀх ɪɚɧɝіɜ. 

Рɟɡɭɥьɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧя ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 
4.  

əɤ ɜɢɞɧɨ іɡ ɪɢɫ. 4, чɢɦ ɜɢɳɢɣ ɪɚɧɝ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɡɚɞɚɧɢɣ ɩɨ ɨɫі 
ɚɛɫɰɢɫ, ɬɢɦ ɜɢɳɚ ɣɦɨɜіɪɧіɫɬь ɣɨɝɨ 
ɜɤɥɸчɟɧɧя ɜ ɤіɧɰɟɜɭ ɫɬɪɭɤɬɭɪɭ 
іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, ɳɨ ɩіɞɬɜɟɪɞɠɭє 
ɡɚɩɪɨɩɨɧɨɜɚɧɭ ɝіɩɨɬɟɡɭ. 
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Рɢɫ 4. Ƚіɫɬɨɝɪɚɦɚ ɪɨɡɩɨɞіɥɭ ɣɦɨɜіɪɧɨɫɬі 
ɜɤɥɸчɟɧɧя ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɜ 
ɚɞɟɤɜɚɬɧі ɦɨɞɟɥі ɜ ɡɚɥɟɠɧɨɫɬі ɜіɞ ʀх 

ɪɚɧɝіɜ. 
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В ɞɢɫɟɪɬɚɰіʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɞɜɚ ɦɟɬɨɞɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɡɚ ɜіɞɨɦɢɦɢ 
ɞɚɧɢɦɢ ɟɤɫɩɟɪɢɦɟɧɬɭ і, ɜіɞɩɨɜіɞɧɨ, ɞɜɚ ɚɥɝɨɪɢɬɦɢ ʀх ɪɟɚɥіɡɚɰіʀ. В ɨɫɧɨɜɭ ɩɟɪɲɨɝɨ 
ɦɟɬɨɞɭ ɩɨɤɥɚɞɟɧɨ ɩɨɫɥіɞɨɜɧɟ ɡɜɚɠɭɜɚɧɧя ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɧɚ ɨɫɧɨɜі чɨɬɢɪьɨх 
ɤɪɢɬɟɪіʀɜ іɡ ɟɜɨɥɸɰієɸ ɩɨɬɨчɧɨʀ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥі ɜіɞɩɨɜіɞɧɨ ɞɨ ɤɪɢɬɟɪіʀɜ ɡɚɞɚчі 
(10). ɉɨɫɥіɞɨɜɧіɫɬь ɨɬɪɢɦɚɧɧя ɧɚɛɥɢɠɟɧɨʀ ɞɨ ɨɩɬɢɦɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ 
ɩɪɨіɥɸɫɬɪɨɜɚɧɚ ɧɚ ɪɢɫ. 5. Ⱦɥя ɡɧɢɠɟɧɧя ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɫɤɥɚɞɧɨɫɬі ɪɟɚɥіɡɚɰіʀ 
ɦɟɬɨɞɭ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɬɢ ɩɪɨɰɟɞɭɪɭ ɪɚɧɠɭɜɚɧɧя ɜхіɞɧɢх ɡɦіɧɧɢх ɧɚ 
ɨɫɧɨɜі ɩɨɤɚɡɧɢɤɚ ɩɨɜɧɨɬɢ. 

 
Рɢɫ. 5. ɉɨɫɥіɞɨɜɧіɫɬь ɟɬɚɩіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɞɥя 

ɜɢɩɚɞɤɭ ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ. 

Рɨɡɪɨɛɥɟɧɢɣ ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɧɚ ɨɫɧɨɜі ɩɚɫɢɜɧɨɝɨ 
ɟɤɫɩɟɪɢɦɟɧɬɭ ɭ ɜɢɩɚɞɤɭ ɪɚɧɠɭɜɚɧɧя ɜхіɞɧɢх ɡɦіɧɧɢх ɚɩɪɨɛɨɜɚɧɨ ɞɥя ɩɨɛɭɞɨɜɢ 
іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, яɤɚ ɜіɞɨɛɪɚɠɚє ɜɡɚєɦɨɡɜ’яɡɨɤ ɦіɠ іɧɞɢɤɚɬɨɪɨɦ ɫɨɰіɚɥьɧɨ-

ɟɤɨɧɨɦічɧɨɝɨ ɪɨɡɜɢɬɤɭ ɜ ɍɤɪɚʀɧі (ɝɪɨɲɨɜɢх ɜɢɬɪɚɬ ɬɚ ɡɚɨɳɚɞɠɟɧь ɧɚɫɟɥɟɧɧя) ɬɚ 
ɮɚɤɬɨɪɚɦɢ ɪɢɧɤɭ ɩɪɚɰі. ɉɨɜɧɭ ɦɧɨɠɢɧɭ ɭɩɪɚɜɥяɸчɢх ɮɚɤɬɨɪіɜ ɮɨɪɦɭɜɚɥɢ ɫіɦ 
ɮɚɤɬɨɪіɜ ɪɢɧɤɭ }7...,,1,{  ixiy , ɞɟ: 

1x  – ɪіɜɟɧь ɡɚɣɧяɬɨɫɬі ɧɚɫɟɥɟɧɧя (ɭ % ɞɨ 
ɤіɥьɤɨɫɬі ɨɛɫɬɟɠɟɧɨɝɨ ɧɚɫɟɥɟɧɧя ɭ ɜіɰі 15-70 ɪɨɤіɜ); 

2x  – ɩɨɩɢɬ ɧɚ ɪɨɛɨчɭ ɫɢɥɭ; 
3x  – 

ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧя ɧɟ ɡɚɣɧяɬɢх ɬɪɭɞɨɜɨɸ ɞіяɥьɧіɫɬь ɝɪɨɦɚɞяɧ; 
4x  – ɜɢɜіɥьɧɟɧɧя; 

5x  

– ɪɨɡɩɨɞіɥ ɩɪɚɰіɜɧɢɤіɜ ɡɚ ɪіɜɧɟɦ ɨɫɜіɬɢ ɩɨ ɪɟɝіɨɧɚх (ɭ % ɞɨ ɨɛɥіɤɨɜɨʀ ɤіɥьɤɨɫɬі 
ɲɬɚɬɧɢх ɩɪɚɰіɜɧɢɤіɜ); 

6x  – ɫɭɦɚ ɧɟɜɢɩɥɚчɟɧɨʀ ɡɚɪɨɛіɬɧɨʀ ɩɥɚɬɢ, ɭ % ɞɨ ɧɚɪɚхɨɜɚɧɨʀ 
ɡɚ ɡɜіɬɧɢɣ ɪіɤ; 

7x  – ɫɟɪɟɞɧьɨɦіɫячɧɚ ɡɚɪɩɥɚɬɚ ɭ ɫɟɪɟɞɧьɨɦɭ ɧɚ ɨɞɧɨɝɨ ɲɬɚɬɧɨɝɨ 
ɩɪɚɰіɜɧɢɤɚ. 

В ɪɟɡɭɥьɬɚɬі іɞɟɧɬɢɮіɤɚɰіʀ ɫɬɪɭɤɬɭɪɢ ɨɬɪɢɦɚɧɨ ɬɚɤɭ іɧɬɟɪɜɚɥьɧɭ ɦɨɞɟɥь:  

.]0245.0;0244.0[

]0005.0;0004.0[]4826.5;4802.5[]2749.22;2708.22[)](ˆ[

75

7171

xx

xxxxxy






 

Ⱦɥя ɩɨɪіɜɧяɧɧя ɩɪɨɝɧɨɡɧɢх ɜɥɚɫɬɢɜɨɫɬɟɣ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі, ɨɬɪɢɦɚɧɨʀ іɡ 
ɡɚɫɬɨɫɭɜɚɧɧяɦ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɧɚɜɟɞɟɦɨ ʀʀ ɜіɞɧɨɫɧɭ ɩɨхɢɛɤɭ 
ɩɪɨɝɧɨɡɭɜɚɧɧя ɬɚ ɩɨхɢɛɤɭ ɩɪɨɝɧɨɡɭɜɚɧɧя ɦɨɞɟɥі, яɤɭ ɨɬɪɢɦɚɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɟɬɨɞіɜ ɪɟɝɪɟɫіɣɧɨɝɨ ɚɧɚɥіɡɭ і яɤɚ ɦіɫɬɢɬь ɫіɦ ɩɚɪɚɦɟɬɪіɜ. Рɢɫ. 6 ɞɟɦɨɧɫɬɪɭє, ɳɨ 
іɧɬɟɪɜɚɥьɧɚ ɦɨɞɟɥь, яɤɚ є ɩɪɨɫɬіɲɨɸ, ɡɚɛɟɡɩɟчɭє ɦɚɤɫɢɦɚɥьɧɭ ɩɨхɢɛɤɭ 
ɩɪɨɝɧɨɡɭɜɚɧɧя 9,4%, ɬɢɦ чɚɫɨɦ яɤ ɦɨɞɟɥь ɨɬɪɢɦɚɧɚ ɧɚ ɨɫɧɨɜі ɪɟɝɪɟɫіɣɧɨɝɨ ɚɧɚɥіɡɭ – 

12,8%.  

Ⱦɚɥі ɭ ɪɨɡɞіɥі ɪɨɡɝɥяɧɭɬɨ ɞɪɭɝɢɣ ɦɟɬɨɞ ɪɨɡɜ’яɡɭɜɚɧɧя ɡɚɞɚчі ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ (10) іɡ ɜɢɤɨɪɢɫɬɚɧɧяɦ ɩɪɨɰɟɞɭɪɢ ɪɚɧɠɭɜɚɧɧя ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɭ 
ɬɚɤɨɦɭ ɜɢɝɥяɞі: pqgnjixx q

j

g

i ,...,0,,,...,1,,  . Ⱦɥя ɣɨɝɨ ɪɟɚɥіɡɚɰіʀ ɧɚ ɨɫɧɨɜі 
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ɚɧɚɥіɡɭ ɜіɞɨɦɢх ɟɜɨɥɸɬɢɜɧɢх ɬɚ ɝɟɧɟɬɢчɧɢх ɚɥɝɨɪɢɬɦіɜ ɫɢɧɬɟɡɨɜɚɧɨ ɧɟɣɪɨɦɟɪɟɠɟɜɭ 
ɫɬɪɭɤɬɭɪɭ ɚɥɝɨɪɢɬɦɭ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ. 
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Иɧɬɟɪɜɚɥьɧɚ ɦɨɞɟɥь Рɟɝɪɟɫіɣɧɚ ɦɨɞɟɥь 
 

Рɢɫ. 6. Віɞɧɨɫɧɚ ɩɨхɢɛɤɚ ɩɪɨɝɧɨɡɭɜɚɧɧя ɞɥя іɧɬɟɪɜɚɥьɧɨʀ ɬɚ ɪɟɝɪɟɫіɣɧɨʀ ɦɨɞɟɥɟɣ. 
 

ɇɚ ɪɢɫ. 7 ɧɚɜɟɞɟɧɨ ɫɬɪɭɤɬɭɪɭ ɝɟɧɟɬɢчɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɞɟ ɜɢɤɨɪɢɫɬɚɧɨ ɬɚɤі 
ɩɨɡɧɚчɟɧɧя: nxxx ,...,, 21  – ɜхіɞɧі ɡɦіɧɧі, )(),...,(),...,(1 xyxyxy ts


 – чɚɫɬɤɨɜі ɦɨɞɟɥі, 

ɡɝɟɧɟɪɨɜɚɧі ɩɪɢ ɡɚɞɚɧіɣ ɫɬɭɩɟɧі ɩɨɥіɧɨɦɚ p. ɇɚɩɪɢɤɥɚɞ: 

pqgnjixxbbxxy q

j

g

i

q

j

g

i ,...,0,,,...,1,,)(
10

 . ɉіɫɥя ɩɪɨɜɟɞɟɧɧя ɩɪɨɰɟɞɭɪɢ 
ɪɚɧɠɭɜɚɧɧя ɬɚ ɜɫɬɚɧɨɜɥɟɧɧя ɩɨɪɨɝɨɜɨɝɨ ɡɧɚчɟɧɧя хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɜɧɨɬɢ, 
ɟɥɟɦɟɧɬɢ )(),...,(1 xyxy s


 є ɨɫɧɨɜɨɸ ɞɥя ɝɟɧɟɪɭɜɚɧɧя ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ, 

ɜіɞɩɨɜіɞɧɨ, ɟɥɟɦɟɧɬɢ )(),...,(1 xyxy ts


  ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫя ɞɥя ɩɪɨɜɟɞɟɧɧя ɩɪɨɰɟɞɭɪɢ 

ɦɭɬɚɰіʀ; Ȼɥɨɤ G –ɨɡɧɚчɚє ɝɟɧɟɪɭɜɚɧɧя ɧɚ ɨɫɧɨɜі ɚɞɢɬɢɜɧɨʀ ɩɨɩɚɪɧɨʀ ɜɡɚєɦɨɞіʀ 
ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɬɚ ɫɟɥɟɤɰіɸ ɚɞɟɤɜɚɬɧɢх ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɡɚ ɩɨɤɚɡɧɢɤɨɦ 
ɩɨɜɧɨɬɢ (ɚɞɟɤɜɚɬɧіɫɬь ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɚ ɜɫɬɚɧɨɜɥɸєɬьɫя ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɚɪɚɦɟɬɪɢчɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ); Ȼɥɨɤ Ɇ – ɨɡɧɚчɚє ɦɭɬɚɰіɸ ɧɚ ɨɫɧɨɜі ɡɚɦіɧɢ 
(ɞɨɩɨɜɧɟɧɧя) ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɦɨɞɟɥі-ɩɪɟɬɟɧɞɟɧɬɚ чɚɫɬɤɨɜɢɦɢ ɦɨɞɟɥяɦɢ ɡ 
ɦɧɨɠɢɧɢ )(),...,(1 xyxy ts


 ; Ȼɥɨɤ V – ɨɡɧɚчɚє ɜɟɪɢɮіɤɚɰіɸ ɦɨɞɟɥі ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ 

ɫɤɥɚɞɧɨɫɬі ɬɚ ɬɨчɧɨɫɬі; Ȼɥɨɤ P – ɨɡɧɚчɚє ɭɩɪɚɜɥіɧɧя ɫɤɥɚɞɧіɫɬɸ ɦɨɞɟɥі. 
 

 
Рɢɫ. 7. ɇɟɣɪɨɦɟɪɟɠɟɜɚ ɫɬɪɭɤɬɭɪɚ ɝɟɧɟɬɢчɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɡ іɬɟɪɚɰіɣɧɨɸ ɫɟɥɟɤɰієɸ. 

 

Ⱥɩɪɨɛɚɰіɸ ɝɟɧɟɬɢчɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɪɨɜɟɞɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧя, ɚ ɬɚɤɨɠ ɞɥя ɪɨɡɜ’яɡɭɜɚɧɧя ɪяɞɭ ɩɪɚɤɬɢчɧɢх ɡɚɞɚч, ɧɚɜɟɞɟɧɢх ɭ 
чɟɬɜɟɪɬɨɦɭ ɪɨɡɞіɥі. 
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ɍ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥьɬɚɬɢ ɩɨɛɭɞɨɜɢ іɧɬɟɪɜɚɥьɧɨʀ ɦɨɞɟɥі 
ɮɨɧɨɜɨɝɨ ɪіɜɧя ɜɢɤɢɞіɜ ɨɤɢɫɥіɜ ɚɡɨɬɭ ɜ ɚɬɦɨɫɮɟɪɭ, яɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫя ɞɥя ɡɚɞɚч 
ɟɤɨɥɨɝічɧɨɝɨ ɦɨɧіɬɨɪɢɧɝɭ, ɚ ɬɚɤɨɠ ɨɩɢɫɚɧɨ ɩɪɨɝɪɚɦɧɢɣ ɤɨɦɩɥɟɤɫ ɞɥя ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ. 

ɉɨ ɜɢяɜɥɟɧɢх ɤɨɧɰɟɧɬɪɚɰіях ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɜ ɬɨчɤɚх ɜіɞɛɨɪɭ ɩɨɜіɬɪя 
ɦɨɠɧɚ ɜɫɬɚɧɨɜɢɬɢ ɤɚɪɬɢɧɭ ɡɚɛɪɭɞɧɟɧɧя ɞɚɧɨɸ ɪɟчɨɜɢɧɨɸ ɜ ɩɟɜɧɢх ɪɚɣɨɧɚх ɦіɫɬɚ. 

ɉɪɢ ɰьɨɦɭ ɞɥя ɨɛ’єɤɬɢɜɧɨʀ ɨɰіɧɤɢ ɧɚɧɟɫɟɧɢх ɡɛɢɬɤіɜ ɞɨɜɤіɥɥɸ, ɜɚɠɥɢɜɢɦ є 
ɜɫɬɚɧɨɜɥɟɧɧя ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіɣ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ. 

Ⱦɥя ɩɨɛɭɞɨɜɢ ɦɨɞɟɥі ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ 
ɧɟɨɛхіɞɧɨ ɫɮɨɪɦɭɜɚɬɢ ɦɧɨɠɢɧɭ ɨɫɧɨɜɧɢх ɮɚɤɬɨɪіɜ, яɤі ɜɩɥɢɜɚɸɬь ɧɚ ɮɨɪɦɭɜɚɧɧя 
ɰɢх ɮɨɧɨɜɢх ɪіɜɧіɜ. 

В ɞɢɫɟɪɬɚɰіɣɧіɣ ɪɨɛɨɬі ɡɚ ɪɟɡɭɥьɬɚɬɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɦɢ ɫɚɧіɬɚɪɧɨ-

ɟɩіɞɟɦіɨɥɨɝічɧɨɸ ɫɥɭɠɛɨɸ ɦіɫɬɚ Тɟɪɧɨɩɨɥя ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɧɨɠɢɧɚ ɨɫɧɨɜɧɢх 
ɜхіɞɧɢх ɡɦіɧɧɢх ɜɤɥɸчɚє ɫіɦ ɮɚɤɬɨɪіɜ }7...,,1,{  ixiy : 21, xx  – ɤɨɨɪɞɢɧɚɬɢ ɬɨчɤɢ 
ɜіɞɛɨɪɭ ɩɨɜіɬɪя ɞɥя ɜɢɦіɪɸɜɚɧɧя ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ; 3x  – ɬɟɦɩɟɪɚɬɭɪɚ 
ɡɨɜɧіɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɧя ɜіɞɛɨɪɭ ɩɨɜіɬɪя; 4x  – ɜɨɥɨɝіɫɬь 
ɩɨɜіɬɪя; 5x  – ɚɬɦɨɫɮɟɪɧɢɣ ɬɢɫɤ; 6x  – ɧɚɩɪяɦ ɜіɬɪɭ ɡɚ ɲɤɚɥɨɸ; 7x  – ɩɨɝɨɞɚ ɡɚ 
ɲɤɚɥɨɸ. 

Ʉɨɪɢɫɬɭɸчɢɫь ɠɭɪɧɚɥɚɦɢ ɪɟєɫɬɪɚɰіʀ ɜɢɦіɪɸɜɚɧь ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх 
ɜɢɤɢɞіɜ, ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɛɚɡɭ ɞɚɧɢх, яɤɚ ɦіɫɬɢɬь ɜɢɛіɪɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢх ɞɚɧɢх 

 YX


  ɞɥя ɪіɡɧɢх ɩɟɪіɨɞіɜ ɮɨɪɦɭɜɚɧɧя ɮɨɧɨɜɢх ɪіɜɧіɜ. Ɉɞɧɚ іɡ ɬɚɤɢх ɜɢɛіɪɨɤ 
ɦіɫɬɢɬь ɫɨɪɨɤ чɨɬɢɪɢ ɫɩɨɫɬɟɪɟɠɟɧɧя (N=44). ɉɪɢ ɰьɨɦɭ, іɧɬɟɪɜɚɥьɧі ɡɧɚчɟɧɧя 
ɜɢхіɞɧɨʀ ɡɦіɧɧɨʀ ɨɬɪɢɦɚɧɨ ɡɚ ɬɚɤɨɸ ɫхɟɦɨɸ: ];[ 00  ii yy , Ni ...,,1 , ɞɟ %10  

– ɫɢɫɬɟɦɚɬɢчɧɚ ɫɤɥɚɞɨɜɚ ɩɨхɢɛɤɢ ɜɢɦіɪɸɜɚɧɧя ɤɨɧɰɟɧɬɪɚɰіʀ „ɨɤɢɫɥіɜ ɚɡɨɬɭ” 

ɩɪɢɥɚɞɚɦɢ „Тɚɣɮɭɧ Р-20-2” ɬɚ „ɋɎ-26”, ɜɢɩɚɞɤɨɜɨɸ ɫɤɥɚɞɨɜɨɸ ɩɨхɢɛɤɢ ɦɨɠɧɚ 
ɡɧɟхɬɭɜɚɬɢ, ɨɫɤіɥьɤɢ ɜɪɚхɨɜɚɧі ɜɫі ɨɫɧɨɜɧі ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ. 

Ɂɚɫɬɨɫɭɜɚɜɲɢ ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ, ɨɬɪɢɦɚɧɨ ɬɚɤɭ ɫɬɪɭɤɬɭɪɭ ɦɨɞɟɥі: 

 
2

21465135123117110529

2

58

6746615314213412110
)(

xbxxbxbxbxxbxxbxb

xbxbxxbxxbxxbxxbxbbxy



 


 

ɬɚ ɚɩɪɨɤɫɢɦɚɰіɸ ɨɛɥɚɫɬі ɩɚɪɚɦɟɬɪіɜ 14m  m-ɜɢɦіɪɧɢɦ ɩɚɪɚɥɟɥɟɩіɩɟɞɨɦ 

 bRbÏ m


|{ ([0,231; 0,24]; [0,5133; 0,5358]; [-0,4958; -0,4722]; [-1,219; -1,1895]; 

[-0,152; -0,1378]; [0,654; 0,6857]; [0,1036; 0,122]; [-0,3016; -0,2895]; [-0,3119; -0,3027]; 

[0,5373; 0,553]; [0,159; 0,1685], [-0,0369; -0,0263]; [0,1007; 0,1136]; [-0,6497; -0,6277]; 

[0,312; 0,327])}. 

ɉɨɛɭɞɨɜɚɧɭ іɧɬɟɪɜɚɥьɧɭ ɦɨɞɟɥь ɡɚɫɬɨɫɨɜɚɧɨ ɞɥя ɞɨɫɥіɞɠɟɧɧя ɜɩɥɢɜɭ ɮɚɤɬɨɪіɜ, 
ɳɨ ɡɚɞɚɸɬь ɭɦɨɜɢ, ɧɚ ɮɨɧɨɜɢɣ ɪіɜɟɧь ɜɢɤɢɞіɜ ɨɤɢɫɥіɜ ɚɡɨɬɭ. Ⱦɥя ɰьɨɝɨ ɩɨɛɭɞɨɜɚɧɨ 

ɩɪɨɟɤɰіʀ (ɡɪіɡɢ) ɰɢх ɮɨɧɨɜɢх ɪіɜɧіɜ ɧɚ ɩɥɨɳɢɧɭ, ɳɨ ɜіɞɩɨɜіɞɚє ɬɟɪɢɬɨɪіʀ ɦіɫɬɚ, ɧɚ 
яɤіɣ ɩɪɨɜɨɞяɬьɫя ɞɨɫɥіɞɠɟɧɧя. Ɂɨɤɪɟɦɚ, ɩɪɨɚɧɚɥіɡɨɜɚɧɨ  ɡɚɥɟɠɧіɫɬь ɮɨɧɨɜɨɝɨ ɪіɜɧя 
ɜɢɤɢɞіɜ ɨɤɢɫɥіɜ ɚɡɨɬɭ ɜіɞ ɧɚɩɪяɦɤɭ ɜіɬɪɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɪіɡіɜ ɣɨɝɨ іɧɬɟɪɜɚɥьɧɢх 
ɡɧɚчɟɧь ɡɚ ɩɟɜɧɢх ɧɚɩɪяɦɤіɜ ɜіɬɪɭ, яɤі ɡɚɮіɤɫɨɜɚɧɨ ɩіɞ чɚɫ ɜɢɦіɪɸɜɚɧь, ɡɨɤɪɟɦɚ, 
ɡɚхіɞɧɨɝɨ, ɩіɜɧічɧɨ-ɡɚхіɞɧɨɝɨ,  ɩіɜɞɟɧɧɨ-ɡɚхіɞɧɨɝɨ, ɩіɜɧічɧɨ-ɫхіɞɧɨɝɨ (ɪɢɫ. 8). 

Вɩɪɨɜɚɞɠɟɧɧя ɨɬɪɢɦɚɧɢх іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɜ ɋȿɋ ɦ. Тɟɪɧɨɩіɥь ɞɚɥɨ ɡɦɨɝɭ 
ɫɩɪɨɝɧɨɡɭɜɚɬɢ ɝɚɪɚɧɬɨɜɚɧі ɦɟɠі ɤɨɧɰɟɧɬɪɚɰіʀ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɬɪɚɧɫɩɨɪɬɭ ɜ 
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ɡɚɥɟɠɧɨɫɬі ɜіɞ ɮɚɤɬɨɪіɜ ɧɚɜɤɨɥɢɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɫɮɨɪɦɭɜɚɬɢ ɩɪɨɩɨɡɢɰіʀ ɳɨɞɨ 
ɪɟɝɭɥɸɜɚɧɧя ɬɪɚɧɫɩɨɪɬɧɢх ɩɨɬɨɤіɜ.  

 

 
Рɢɫ. 8. Ƚɚɪɚɧɬɨɜɚɧі іɧɬɟɪɜɚɥьɧі ɦɟɠі ɮɨɧɨɜɨɝɨ ɪіɜɧя ɨɤɢɫɥіɜ ɚɡɨɬɭ ɜ ɚɬɦɨɫɮɟɪі 

ɜіɞɧɨɫɧɨ ɝɪɚɧɢчɧɨ-ɞɨɩɭɫɬɢɦɨʀ ɤɨɧɰɟɧɬɪɚɰіʀ ɜ ɡɚɥɟɠɧɨɫɬі ɜіɞ ɧɚɩɪяɦɭ ɜіɬɪɭ: ɚ) ɡɚхіɞɧɢɣ, 
 ɛ) ɩіɜɧічɧɨ-ɡɚхіɞɧɢɣ, ɜ) ɩіɜɞɟɧɧɨ-ɡɚхіɞɧɢɣ, ɝ) ɩіɜɧічɧɨ-ɫхіɞɧɢɣ. 

 

ɍ ɞɨɞɚɬɤɚɯ ɩɨɞɚɧɨ ɞɨɤɭɦɟɧɬɢ, ɳɨ ɩіɞɬɜɟɪɞɠɭɸɬь ɜɩɪɨɜɚɞɠɟɧɧя ɪɟɡɭɥьɬɚɬіɜ 
ɧɚɭɤɨɜɢх ɞɨɫɥіɞɠɟɧь ɞɢɫɟɪɬɚɰіɣɧɨʀ ɪɨɛɨɬɢ, ɧɚɜɟɞɟɧɨ ɬɟɤɫɬɢ ɩɪɨɝɪɚɦɧɢх ɦɨɞɭɥіɜ, 
яɤі ɜхɨɞяɬь ɜ ɩɪɨɝɪɚɦɧɢɣ ɤɨɦɩɥɟɤɫ ɞɥя ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх 
ɦɨɞɟɥɟɣ. 

ВИɋɇɈВɄИ 

В ɞɢɫɟɪɬɚɰіɣɧіɣ ɪɨɛɨɬі ɪɨɡɜ’яɡɚɧɨ ɜɚɠɥɢɜɭ ɧɚɭɤɨɜɭ ɡɚɞɚчɭ ɮɨɪɦɚɥіɡɚɰіʀ 
ɤіɥьɤіɫɧɢх ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ і ɧɚ ʀх ɨɫɧɨɜі 
ɪɨɡɪɨɛɤɢ ɦɟɬɨɞіɜ ɬɚ ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, яɤі ɡɚɛɟɡɩɟчɭɸɬь 
ɚɞɟɤɜɚɬɧіɫɬь ɜɤɚɡɚɧɢх ɦɨɞɟɥɟɣ ɩɪɢ ɧɢɡьɤіɣ ɨɛчɢɫɥɸɜɚɥьɧіɣ ɫɤɥɚɞɧɨɫɬі ʀх ɫɢɧɬɟɡɭ. 

Рɨɡɪɨɛɥɟɧі ɦɟɬɨɞɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɞɚɸɬь ɦɨɠɥɢɜіɫɬь ɦɨɞɟɥɸɜɚɬɢ 
хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɬɚ ɨɫɧɨɜɧі ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɧɢх ɡɚ ɭɦɨɜ, ɤɨɥɢ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧі ɞɚɧі ɩɪɟɞɫɬɚɜɥɟɧі ɜ іɧɬɟɪɜɚɥьɧɨɦɭ ɜɢɝɥяɞі. 

mɝ/m3 

x 

y 

mɝ/m3 

x y 

mɝ/m3 

x y 

mɝ/m3 

x y 

ɚ) ɛ) 

ɜ) ɝ) 
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Ɉɫɧɨɜɧі ɧɚɭɤɨɜі ɪɟɡɭɥьɬɚɬɢ ɬɚ ɜɢɫɧɨɜɤɢ ɞɢɫɟɪɬɚɰіɣɧɢх ɞɨɫɥіɞɠɟɧь: 
1. ɉɪɨɜɟɞɟɧɨ ɚɧɚɥіɡ ɜіɞɨɦɢх ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɦɨɞɟɥɟɣ “ɜхіɞ-

ɜɢхіɞ” ɩɪɢ ɫɬɨхɚɫɬɢчɧɨɦɭ ɩіɞхɨɞі, ɜɢɡɧɚчɟɧɨ ɭɦɨɜɢ, ɡɚ яɤɢх ɜɤɚɡɚɧі ɦɟɬɨɞɢ є 
ɧɟɩɪɢɞɚɬɧɢɦɢ ɞɥя ɡɚɫɬɨɫɭɜɚɧɧя. ɉɪɨɚɧɚɥіɡɨɜɚɧɨ ɦɟɬɨɞɢ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ 
іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ. ɉɨɤɚɡɚɧɨ ɜіɞɫɭɬɧіɫɬь ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨɝɨ ɩіɞхɨɞɭ ɞɨ 
ɮɨɪɦɚɥіɡɚɰіʀ ɤіɥьɤіɫɧɢх ɤɪɢɬɟɪіʀɜ ɨɰіɧɤɢ яɤɨɫɬі ɫɬɪɭɤɬɭɪɢ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɬɚ 
ɧɟɜɪɚхɭɜɚɧɧя ɩɪɢ ɩɪɨɜɟɞɟɧɧі ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɩɨɜɧɨɬɢ ɜіɞɨɛɪɚɠɟɧɧя 
ɜɡɚєɦɨɡɜ’яɡɤіɜ ɦіɠ хɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɦɨɞɟɥьɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɬɚ ɮɚɤɬɨɪɚɦɢ ɜɩɥɢɜɭ ɧɚ 
ɧɢх.  

2. ɇɚ ɨɫɧɨɜі ɚɧɚɥіɡɭ ɜɥɚɫɬɢɜɨɫɬɟɣ хɚɪɚɤɬɟɪɢɫɬɢɤ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ 
ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨ іɫɧɭɸчі ɤіɥьɤіɫɧі ɤɪɢɬɟɪіʀ ɨɰіɧɤɢ яɤɨɫɬі ʀх ɫɬɪɭɤɬɭɪɢ, ɚ ɬɚɤɨɠ 
ɮɨɪɦɚɥіɡɨɜɚɧɨ ɤɪɢɬɟɪіɣ ɩɨɜɧɨɬɢ ɦɨɞɟɥі ɞɥя ɜɢɩɚɞɤіɜ ɚɤɬɢɜɧɨɝɨ ɬɚ ɩɚɫɢɜɧɨɝɨ 
ɟɤɫɩɟɪɢɦɟɧɬіɜ, ɳɨ ɞɚɥɨ ɦɨɠɥɢɜіɫɬь ɤіɥьɤіɫɧɨ ɜіɞɨɛɪɚɡɢɬɢ ɫɬɭɩіɧь ɭɪɚхɭɜɚɧɧя 
ɪɟɚɥьɧɢх ɡɨɜɧіɲɧіх ɜɩɥɢɜіɜ ɧɚ ɫɢɫɬɟɦɭ ɭ ɜɥɚɫɬɢɜɨɫɬях ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі. 

3. Ɏɨɪɦɚɥіɡɨɜɚɧɨ ɡɚɞɚчɭ ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨɝɨ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ 
„ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх ɞɥя ɛіɥьɲ ɩɨɜɧɨɝɨ 
ɭɪɚхɭɜɚɧɧя ɫɩɟɰɢɮіɤɢ ɞɨɫɥіɞɠɭɜɚɧɨɝɨ ɨɛ’єɤɬɭ ɬɚ ɜіɞɨɛɪɚɠɟɧɧя ɣɨɝɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɭ 
ɦɨɞɟɥях, ɳɨ ɞɚɥɨ ɦɨɠɥɢɜіɫɬь ɫɩіɜɫɬɚɜɢɬɢ ɜɢɦɨɝɢ ɞɨ ɬɨчɧɨɫɬі, ɚɞɟɤɜɚɬɧɨɫɬі ɬɚ 
ɫɤɥɚɞɧɨɫɬі ɰɢх ɦɨɞɟɥɟɣ. 

4. ɋɬɜɨɪɟɧɨ ɧɨɜɢɣ ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ 
ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɞɥя ɜɢɩɚɞɤɭ ɚɤɬɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, яɤɢɣ ɛɚɡɭєɬьɫя ɧɚ 
ɞɨɞɚɬɤɨɜɨɦɭ ɭɪɚхɭɜɚɧɧя ɚɪɝɭɦɟɧɬіɜ ɭ ɦɨɞɟɥі ɧɚ ɨɫɧɨɜі ɤɪɢɬɟɪіɸ ɩɨɜɧɨɬɢ, ɳɨ 
ɡɚɛɟɡɩɟчɭє ɛіɥьɲ ɩɨɜɧɟ ɜіɞɨɛɪɚɠɟɧɧя ɪɟɚɥьɧɢх ɜɩɥɢɜіɜ ɧɚ ɫɢɫɬɟɦɭ ɭ ɜɥɚɫɬɢɜɨɫɬях 
ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі. 

5. Ⱦɥя ɡɧɢɠɟɧɧя ɨɛчɢɫɥɸɜɚɥьɧɨʀ ɫɤɥɚɞɧɨɫɬі ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ ɩɨɛɭɞɨɜɚɧɨ ɦɟɬɨɞ ɪɚɧɠɭɜɚɧɧя ɜхіɞɧɢх ɡɦіɧɧɢх ɬɚ ɫɬɪɭɤɬɭɪɧɢх 
ɟɥɟɦɟɧɬіɜ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɡɚ ɫɬɭɩɟɧɟɦ ʀх ɜɩɥɢɜɭ ɧɚ ɜɢхіɞɧі хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɢɫɬɟɦɢ, яɤɢɣ ɞɚє ɦɨɠɥɢɜіɫɬь ɫɮɨɪɦɭɜɚɬɢ ɦɧɨɠɢɧɭ ɧɚɣɛіɥьɲ ɜɚɠɥɢɜɢх 
ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ. 

6. Рɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɬɚ ɚɥɝɨɪɢɬɦ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɡɚ ɭɦɨɜ ɜіɞɨɦɢх 
іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх, ɳɨ ʉɪɭɧɬɭєɬьɫя ɧɚ ɪɚɧɠɭɜɚɧɧі ɜхіɞɧɢх ɡɦіɧɧɢх ɬɚ ɩɨɫɥіɞɨɜɧɨɦɭ 
ɡɜɚɠɭɜɚɧɧі ɦɨɞɟɥɟɣ-ɩɪɟɬɟɧɞɟɧɬіɜ ɡɚ ɤɪɢɬɟɪіяɦɢ ɩɨɜɧɨɬɢ, ɬɨчɧɨɫɬі, ɚɞɟɤɜɚɬɧɨɫɬі ɬɚ 
ɫɤɥɚɞɧɨɫɬі. ɇɚ ɨɫɧɨɜі ɦɟɬɨɞɭ ɩɨɛɭɞɨɜɚɧɨ ɦɨɞɟɥь іɧɞɢɤɚɬɨɪіɜ ɟɤɨɧɨɦічɧɨɝɨ 
ɪɨɡɜɢɬɤɭ, яɤɚ ɜіɞɪіɡɧяєɬьɫя ɜɢɳɨɸ ɬɨчɧіɫɬɸ ɬɚ ɦɟɧɲɨɸ ɫɤɥɚɞɧіɫɬɸ ɧіɠ ɦɨɞɟɥі, 
ɩɨɛɭɞɨɜɚɧі ɧɚ ɨɫɧɨɜі ɦɟɬɨɞɭ ɧɚɣɦɟɧɲɢх ɤɜɚɞɪɚɬіɜ ɬɚ ɪɟɝɪɟɫіɣɧɨɝɨ ɚɧɚɥіɡɭ ɞɚɧɢх. 

7. ɇɚ ɨɫɧɨɜі ɪɚɧɠɭɜɚɧɧя ɫɬɪɭɤɬɭɪɧɢх ɟɥɟɦɟɧɬіɜ ɫɬɜɨɪɟɧɨ ɧɨɜɢɣ ɦɟɬɨɞ ɬɚ 
ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ, яɤɢɣ 
ɜіɞɡɧɚчɚɸɬьɫя ɦɧɨɠɢɧɧіɫɬɸ ɤɪɢɬɟɪіʀɜ ɫɟɥɟɤɰіʀ ɬɚ ɡɧɢɠɟɧɧяɦ ɨɛчɢɫɥɸɜɚɥьɧɨʀ 
ɫɤɥɚɞɧɨɫɬі ɩɨ ɜіɞɧɨɲɟɧɧɸ ɞɨ ɤɨɦɛіɧɚɬɨɪɧɢх ɦɟɬɨɞіɜ ɫɟɥɟɤɰіʀ ɧɟ ɦɟɧɲ яɤ ɜ ɩіɜɬɨɪɚ 
ɪɚɡɢ. 

8. Рɨɡɪɨɛɥɟɧɨ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟчɟɧɧя ɞɥя іɞɟɧɬɢɮіɤɚɰіʀ 
іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ іɡ ɜɢɤɨɪɢɫɬɚɧɧяɦ ɡɚɩɪɨɩɨɧɨɜɚɧɢх ɦɟɬɨɞіɜ 
ɬɚ ɚɥɝɨɪɢɬɦіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, ɚ ɬɚɤɨɠ ɩɪɨɜɟɞɟɧɨ ɣɨɝɨ ɚɩɪɨɛɚɰіɸ яɤ ɜ 
ɧɚɜчɚɥьɧɨɦɭ ɩɪɨɰɟɫі, ɬɚɤ і ɞɥя ɪɨɡɜ’яɡɭɜɚɧɧя ɡɚɞɚч ɫɬɪɭɤɬɭɪɧɨʀ ɬɚ ɩɚɪɚɦɟɬɪɢчɧɨʀ 
іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɮɨɧɨɜɢх ɪіɜɧіɜ ɤɨɧɰɟɧɬɪɚɰіʀ ɨɤɢɫɥіɜ ɚɡɨɬɭ 
ɜɧɚɫɥіɞɨɤ іɧɬɟɧɫɢɜɧɨɫɬі ɬɪɚɧɫɩɨɪɬɧɢх ɩɨɬɨɤіɜ ɜ ɡɚɞɚɧɢх ɞіɥяɧɤɚх ɦ. Тɟɪɧɨɩɨɥя. 
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ɋɬɜɨɪɟɧі іɧɬɟɪɜɚɥьɧі ɦɨɞɟɥі ɮɨɧɨɜɢх ɪіɜɧіɜ ɜɢɤɢɞіɜ ɨɤɢɫɥіɜ ɚɡɨɬɭ ɞɚɸɬь ɦɨɠɥɢɜіɫɬь 

ɛіɥьɲ ɩɨɜɧɨ ɜіɞɨɛɪɚɡɢɬɢ ɪɟɚɥьɧі ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɡɚɛɪɭɞɧɟɧɧя ɞɨɜɤіɥɥя ɜ  
ɦ. Тɟɪɧɨɩɨɥі, ɜɢяɜɢɬɢ ɨɛɥɚɫɬі ɩɨɫɬіɣɧɨɝɨ ɩɟɪɟɜɢɳɟɧɧя ɞɨɩɭɫɬɢɦɢх ɪіɜɧіɜ 
ɡɚɛɪɭɞɧɟɧɧя. 
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ȺɇɈТȺɐȱȲ 

Ɇɚɧɠɭɥɚ ȼ.І. ɋɬɪɭɤɬɭɪɧɚ ɿɞɟɧɬɢɮɿɤɚɰɿя ɦɨɞɟɥɟɣ “ɜɯɿɞ-ɜɢɯɿɞ” ɫɬɚɬɢɱɧɢɯ 
ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɿɧɬɟɪɜɚɥɶɧɢɯ ɞɚɧɢɯ. – Ɋɭɤɨɩиɫ. 

Ⱦɢɫɟɪɬɚɰія ɧɚ ɡɞɨɛɭɬɬя ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧя ɤɚɧɞɢɞɚɬɚ ɬɟхɧічɧɢх ɧɚɭɤ ɡɚ 
ɫɩɟɰіɚɥьɧіɫɬɸ 01.05.02 – ɦɚɬɟɦɚɬɢчɧɟ ɦɨɞɟɥɸɜɚɧɧя ɬɚ ɨɛчɢɫɥɸɜɚɥьɧі ɦɟɬɨɞɢ. – 

ɇɚɰіɨɧɚɥьɧɢɣ ɭɧіɜɟɪɫɢɬɟɬ “Ʌьɜіɜɫьɤɚ ɩɨɥіɬɟхɧіɤɚ”, Ʌьɜіɜ, 2007. 
Ⱦɢɫɟɪɬɚɰіɣɧɚ ɪɨɛɨɬɚ ɩɪɢɫɜячɟɧɚ ɪɨɡɪɨɛɰі ɤɪɢɬɟɪіʀɜ ɨɩɬɢɦɚɥьɧɨɫɬі ɫɬɪɭɤɬɭɪɢ 

ɦɨɞɟɥɟɣ “ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɬɚ ɦɟɬɨɞіɜ ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ ɧɚ 
ɨɫɧɨɜі ɚɧɚɥіɡɭ іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх. 

В ɪɨɛɨɬі ɮɨɪɦɚɥіɡɨɜɚɧɨ ɤɪɢɬɟɪіɣ ɩɨɜɧɨɬɢ ɦɨɞɟɥі ɞɥя ɜɢɩɚɞɤіɜ ɚɤɬɢɜɧɨɝɨ ɬɚ 
ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬіɜ, ɳɨ ɜіɞɨɛɪɚɠɚє ɫɬɭɩіɧь ɭɪɚхɭɜɚɧɧя ɪɟɚɥьɧɢх ɡɨɜɧіɲɧіх 
ɜɩɥɢɜіɜ ɧɚ ɫɢɫɬɟɦɭ ɭ ɜɥɚɫɬɢɜɨɫɬях ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥі. Ɏɨɪɦɚɥіɡɨɜɚɧɨ ɡɚɞɚчɭ 
ɛɚɝɚɬɨɤɪɢɬɟɪіɚɥьɧɨɝɨ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ ɦɨɞɟɥɟɣ „ɜхіɞ-ɜɢхіɞ” ɫɬɚɬɢчɧɢх ɫɢɫɬɟɦ ɧɚ 
ɨɫɧɨɜі іɧɬɟɪɜɚɥьɧɢх ɞɚɧɢх ɞɥя ɛіɥьɲ ɩɨɜɧɨɝɨ ɭɪɚхɭɜɚɧɧя ɫɩɟɰɢɮіɤɢ ɞɨɫɥіɞɠɭɜɚɧɨɝɨ 
ɨɛ’єɤɬɭ ɬɚ ɜіɞɨɛɪɚɠɟɧɧя ɣɨɝɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɭ ɦɨɞɟɥях. Рɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢ 
ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɞɥя ɚɤɬɢɜɧɢх ɬɚ ɩɚɫɢɜɧɢх 
ɟɤɫɩɟɪɢɦɟɧɬіɜ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ ɫɢɧɬɟɡɭ ɫɬɪɭɤɬɭɪɢ 
іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜі ɩɚɫɢɜɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ. Рɨɡɪɨɛɥɟɧɢɣ ɩɪɨɝɪɚɦɧɢɣ 
ɤɨɦɩɥɟɤɫ ɞɥя ɫɬɪɭɤɬɭɪɧɨʀ іɞɟɧɬɢɮіɤɚɰіʀ, яɤɢɣ ɡɚɫɬɨɫɨɜɚɧɨ ɞɥя ɩɨɛɭɞɨɜɢ 
іɧɬɟɪɜɚɥьɧɢх ɦɨɞɟɥɟɣ ɮɨɧɨɜɢх ɪіɜɧіɜ ɲɤіɞɥɢɜɢх ɜɢɤɢɞіɜ ɜ ɚɬɦɨɫɮɟɪі. 

Кɥючɨɜі ɫɥɨɜɚ: ɫɬɪɭɤɬɭɪɧɚ іɞɟɧɬɢɮіɤɚɰія, іɧɬɟɪɜɚɥьɧі ɞɚɧі, іɧɬɟɪɜɚɥьɧɚ ɦɨɞɟɥь, 
ɫɬɚɬɢчɧɚ ɫɢɫɬɟɦɚ, ɤɪɢɬɟɪіɣ ɨɩɬɢɦɚɥьɧɨɫɬі, ɩɨɜɧɨɬɚ ɦɨɞɟɥі, ɝɟɧɟɬɢчɧɢɣ ɚɥɝɨɪɢɬɦ. 

 

Ɇɚɧɠɭɥɚ ȼ.ɂ. ɋɬɪɭɤɬɭɪɧɚя ɢɞɟɧɬɢɮɢɤɚɰɢя ɦɨɞɟɥɟɣ “ɜɯɨɞ-ɜɵɯɨɞ” 

ɫɬɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɧɬɟɪɜɚɥɶɧɵɯ ɞɚɧɧɵɯ. – Ɋɭɤɨɩиɫɶ. 

Ⱦɢɫɫɟɪɬɚɰɢя ɧɚ ɫɨɢɫɤɚɧɢɟ ɭчɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟхɧɢчɟɫɤɢх ɧɚɭɤ ɩɨ 
ɫɩɟɰɢɚɥьɧɨɫɬɢ 01.05.02 – ɦɚɬɟɦɚɬɢчɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɜɵчɢɫɥɢɬɟɥьɧɵɟ 
ɦɟɬɨɞɵ. – ɇɚɰɢɨɧɚɥьɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ “Ʌьɜɨɜɫɤɚя ɩɨɥɢɬɟхɧɢɤɚ”, Ʌьɜɨɜ, 2007. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚя ɪɚɛɨɬɚ ɩɨɫɜяɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɤɪɢɬɟɪɢɟɜ ɨɩɬɢɦɚɥьɧɨɫɬɢ 

ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɟɣ “ɜхɨɞ-ɜɵхɨɞ” ɫɬɚɬɢчɟɫɤɢх ɫɢɫɬɟɦ ɢ ɦɟɬɨɞɨɜ ɫɬɪɭɤɬɭɪɧɨɣ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɧɬɟɪɜɚɥьɧɵх ɞɚɧɧɵх. 

В ɪɚɛɨɬɟ ɮɨɪɦɚɥɢɡɢɪɨɜɚɧ ɤɪɢɬɟɪɢɣ ɩɨɥɧɨɬɵ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ 
ɫɬɟɩɟɧь ɭчɟɬɚ ɪɟɚɥьɧɵх ɜɧɟɲɧɢх ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɢɫɬɟɦɭ ɜ ɫɜɨɣɫɬɜɚх ɩɨɫɬɪɨɟɧɧɨɣ 
ɦɨɞɟɥɢ ɞɥя ɫɥɭчɚɟɜ ɚɤɬɢɜɧɨɝɨ ɢ ɩɚɫɫɢɜɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɏɨɪɦɚɥɢɡɢɪɨɜɚɧɚ 
ɡɚɞɚчɚ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥьɧɨɝɨ ɫɢɧɬɟɡɚ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɟɣ „ɜхɨɞ-ɜɵхɨɞ” ɫɬɚɬɢчɟɫɤɢх 
ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɪɜɚɥьɧɵх ɞɚɧɧɵх ɞɥя ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɭчɟɬɚ ɫɩɟɰɢɮɢɤɢ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɨɬɨɛɪɚɠɟɧɢя ɟɝɨ ɫɜɨɣɫɬɜ ɜ ɦɨɞɟɥях. Рɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ 
ɫɬɪɭɤɬɭɪɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɧɬɟɪɜɚɥьɧɵх ɦɨɞɟɥɟɣ ɞɥя ɚɤɬɢɜɧɵх ɢ ɩɚɫɫɢɜɧɵх 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ɉɪɟɞɥɨɠɟɧ ɝɟɧɟɬɢчɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɫɢɧɬɟɡɚ ɫɬɪɭɤɬɭɪɵ ɢɧɬɟɪɜɚɥьɧɵх 
ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɩɚɫɫɢɜɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. Рɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 
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ɞɥя ɫɬɪɭɤɬɭɪɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɟɧ ɞɥя ɩɨɫɬɪɨɟɧɢя ɢɧɬɟɪɜɚɥьɧɵх 
ɦɨɞɟɥɟɣ ɮɨɧɨɜɵх ɭɪɨɜɧɟɣ ɜɪɟɞɧɵх ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɟ. 

Кɥючɟɜɵɟ ɫɥɨɜɚ: ɫɬɪɭɤɬɭɪɧɚя ɢɞɟɧɬɢɮɢɤɚɰɢя, ɢɧɬɟɪɜɚɥьɧɵɟ ɞɚɧɧɵɟ, 
ɢɧɬɟɪɜɚɥьɧɚя ɦɨɞɟɥь, ɫɬɚɬɢчɟɫɤɚя ɫɢɫɬɟɦɚ, ɤɪɢɬɟɪɢɣ ɨɩɬɢɦɚɥьɧɨɫɬɢ, ɩɨɥɧɨɬɚ 
ɦɨɞɟɥɢ, ɝɟɧɟɬɢчɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. 

 

Manzhula V.I. Structural identification of “input-output” models of the static 

systems on the basis of interval data analysis. - Manuscript. 
Thesis for a Ph.D. (candidate of science) degree by specialty 01.05.02 – mathematical 

modeling and computing methods. – Lviv Polytechnic National University, Lviv, 2007. 

Dissertation is devoted to development of criteria of optimum of structure of “input-

output” models of the static systems and structural identification methods on the basis of 

interval data analysis. The existent methods of structural identification within the limits of 

stochastic and interval approaches are analyzed. Conditions for which stochastic methods 

are useless for application are specified. Absence in interval methods of the systematized 

approach to formalization of quantitative criteria of models structure quality estimation 

and failure to take account in the course of structural identification of completeness of 

reflection of intercommunications between the modeled system characteristics and 

influence factors on them are shown. 

The criterion of model completeness has been formalized for the cases of active and 

passive experiments, which represent the degree of taking into account the real external 

influences on the system in properties of the built model. The task of multi-criterion 

synthesis „input-output” models structure of the static systems is formalized on the basis 

of interval data for more complete taking into account of specific character of the 

researched object and reflection of its properties in models. The new method of structural 

identification of interval models of the static systems is created for the case of active 

experiment, which is based on additional taking into account of arguments in a model on 

the basis of criterion of completeness that provides more complete reflection of the real 

influences on the system in properties of the built model. The method and algorithm of 

structural identification has been developed on the condition of the known interval data 

that is based on the successive estimation of models-applicants at the criteria of 

completeness, accuracy, adequacy and complexity.  

For the decrease of computing complexity of structural identification algorithms the 

method of ranging of input variables and structural elements of interval models has been 

offered at the degree of their influence on output characteristics of the system, which 

makes it possible to form the set of the most essential structural elements. On the basis of 

ranging of structural elements the genetic algorithm of structural identification of interval 

models, which is characterized by multi-criterion selection and the decrease of computing 

complexity in relation to the combinatory methods of selection no less than in one and a 

half as much is offered. Software for structural identification has been developed. It has 

been applied in constructing interval models of background levels of air pollutions. 

Keywords: structural identification, interval data, interval model, static system, 

criterion of optimum, completeness of model, genetic algorithm. 
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