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ȱЄɊȺɊХȱЧɇɈ ɄȿɊɈȼȺɇȺ ȾɂɇȺɆȱЧɇȺ ɋɂɋɌȿɆȺ ɁȺȻȿɁɉȿЧȿɇɇə  

ȿɄɈɅɈȽȱЧɇɈȲ ȻȿɁɉȿɄɂ ȾɈɊɈɀɇЬɈȲ ȽȺɅɍɁȱ ɍɄɊȺȲɇɂ 
 

ɀɟɥɧɨɜɚɱ Ƚ. Ɇ. 

Хɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

Аɧɨɬаɰіɹ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɲɥɹɯɢ ɪɨɡɪɨɛɤɢ ɤɨɧɰɟɩɰɿʀ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɭɩɪɚɜɥɿɧɧɹ ɩɪɢɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɹɤ ɡɚɩɨ-

ɪɭɤɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ. Ɋɨɡɪɨɛɥɟɧɨ ɩɪɢɧɰɢɩɢ ɿєɪɚɪɯɿɱɧɨɝɨ ɤɟ-
ɪɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɡɨɧɿ ɜɩɥɢɜɭ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ 
ɍɤɪɚʀɧɢ. 

Клɸɱɨві ɫлɨва: ɟɤɨɥɨɝɿɱɧɚ ɛɟɡɩɟɤɚ, ɞɨɪɨɠɧɹ ɝɚɥɭɡɶ, ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɚ ɞɢɧɚɦɿɱɧɚ ɫɢɫɬɟɦɚ, 

ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɚ ɟɤɨɥɨɝɿɱɧɚ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɧɢɣ ɚɧɚɥɿɡ. 
 

ȼɫɬɭɩ 

Ɂɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɭ ɮɭɧɤ-

ɰɿɨɧɭɜɚɧɧɿ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ є ɜɚɠ-

ɥɢɜɢɦ ɚɫɩɟɤɬɨɦ ʀʀ ɩɨɜɧɨɰɿɧɧɨɝɨ ɣ ɦɿɠɧɚɪɨɞ-

ɧɨ ɨɪɿєɧɬɨɜɚɧɨɝɨ ɪɨɡɜɢɬɤɭ [1–2]. Ⱥɧɚɥɿɡ ɞɿɹ-

ɥɶɧɨɫɬɿ Ⱦɟɪɠɚɜɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 

ɞɨɪɿɝ ɍɤɪɚʀɧɢ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ 
ɛɟɡɩɟɤɢ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɜɤɚɡɭє ɧɚ ɩɪɿɨɪɢɬɟ-
ɬɧɿɫɬɶ ɪɨɡɪɨɛɤɢ ɧɚɰɿɨɧɚɥɶɧɢɯ ɫɬɚɧɞɚɪɬɿɜ ɡ 
ɨɰɿɧɤɢ ɜɩɥɢɜɿɜ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ ɡɚɝɚɥɶ-

ɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨ-

ɜɢɳɟ ɬɚ ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ ɦɟɬɨɞɿɜ ɜɢɦɿɪɸɜɚɧɶ 

ɩɨɤɚɡɧɢɤɿɜ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟ-
ɪɟɞɨɜɢɳɚ ɜ ɦɟɠɚɯ ɜɩɥɢɜɭ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 

ɞɨɪɿɝ ɬɚ ɨɛ’єɤɬɿɜ ɞɨɪɨɠɧɶɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ 

[3]. ȼɚɪɬɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɪɟɚɥɿɡɚɰɿɹ ɟɤɨɥɨɝɿ-
ɱɧɨ ɨɪɿєɧɬɨɜɚɧɨɝɨ ɪɨɡɜɢɬɤɭ ɛɚɝɚɬɨɮɭɧɤɰɿɨ-

ɧɚɥɶɧɢɯ ɬɟɯɧɨɝɟɧɧɨ-ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɢɯ 

ɨɛ’єɤɬɿɜ ɧɟɦɨɠɥɢɜɚ ɥɢɲɟ ɲɥɹɯɨɦ ɜɩɪɨɜɚ-
ɞɠɟɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɫɬɚɧɞɚɪɬɿɜ, ɨɫɤɿɥɶɤɢ 

ɩɨɬɪɟɛɭє ɪɨɡɪɨɛɤɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɢɧɰɢɩɿɜ 

ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɿɡɭ ɳɨɞɨ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɡɚ ɭɦɨɜɢ ɡɚɛɟɡ-
ɩɟɱɟɧɧɹ ɜɢɦɨɝ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ. 
 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ ɿɡ ɡɚɡɧɚɱɟɧɨʀ ɬɟɦɚɬɢɤɢ 

[4–8] ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ, ɳɨ ɜ ɧɚɭɤɨɜɢɯ 

ɪɨɛɨɬɚɯ ɩɪɢɞɿɥɹєɬɶɫɹ ɞɨɫɬɚɬɧɶɨ ɜɟɥɢɤɚ ɭɜɚɝɚ 
ɩɢɬɚɧɧɹɦ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɜ 

ɪɨɡɛɭɞɨɜɿ ɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨ-

ɠɧɶɨʀ ɝɚɥɭɡɿ ɬɚ ɨɛ’єɤɬɿɜ ɞɨɪɨɠɧɶɨ-

ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ. Ɉɞɧɨɱɚɫɧɨ ɡ 
ɰɢɦ ɩɢɬɚɧɧɹɦ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ 

ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɚɥɨɝɨ ɬɚ ɟɤɨɥɨɝɿɱɧɨ 

ɛɟɡɩɟɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɲɥɹ-

ɯɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢɧɚ-
ɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɟɤɨɥɨɝɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɧɟ 

ɛɭɥɨ ɩɪɢɞɿɥɟɧɨ ɞɨɫɬɚɬɧɶɨʀ ɭɜɚɝɢ, ɱɨɦɭ ɣ 

ɩɪɢɫɜɹɱɟɧɚ ɰɹ ɧɚɭɤɨɜɚ ɫɬɚɬɬɹ. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧя 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɚɧɚɥɿɡ ɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ 

ɧɟɨɛɯɿɞɧɨɫɬɿ ɬɚ ɞɨɰɿɥɶɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ 

ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɞɥɹ 

ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɭ ɮɭɧɤɰɿɨ-

ɧɭɜɚɧɧɿ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ. 

Ⱦɨ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧɶ ɪɨɛɨɬɢ ɧɚɥɟɠɚɬɶ:  
– ɚɧɚɥɿɡ ɲɥɹɯɿɜ ɪɨɡɪɨɛɤɢ ɤɨɧɰɟɩɰɿʀ ɿєɪɚɪ-

ɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ;  

– ɞɨɫɥɿɞɠɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɭɩɪɚɜɥɿɧɧɹ ɩɪɢ-

ɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɹɤ ɱɢɧɧɢ-

ɤɨɦ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɞɨɪɨ-

ɠɧɶɨʀ ɝɚɥɭɡɿ;  
– ɪɨɡɪɨɛɤɚ ɩɪɢɧɰɢɩɿɜ ɿєɪɚɪɯɿɱɧɨɝɨ ɤɟɪɭ-

ɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɳɨ ɡɧɚɯɨ-

ɞɹɬɶɫɹ ɜ ɡɨɧɿ ɜɩɥɢɜɭ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ 
ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ.  

 

ɋɬɪɭɤɬɭɪɚ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ  
ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ  

ɍ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɧɚɣɩɪɨ-

ɫɬɿɲɚ ɤɨɧɮɿɝɭɪɚɰɿɹ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢ-

ɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ (ІɄȾɋ), ɹɤɚ ɦɿɫɬɢɬɶ ɟɥɟɦɟ-
ɧɬɢ: ɞɠɟɪɟɥɨ ɜɩɥɢɜɭ ɜɟɪɯɧɶɨɝɨ ɪɿɜɧɹ (ɤɟɪɭ-

ɸɱɢɣ), ɞɠɟɪɟɥɨ ɜɩɥɢɜɭ ɧɢɠɱɨɝɨ ɪɿɜɧɹ (ɤɟɪɨ-

ɜɚɧɢɣ), ɤɟɪɨɜɚɧɚ ɞɢɧɚɦɿɱɧɚ ɫɢɫɬɟɦɚ (ɄȾɋ) 

(ɪɢɫ. 1) [9].  

ȼɡɚєɦɨɞɿɹ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ІɄȾɋ ґɪɭɧɬɭ-

єɬɶɫɹ ɧɚ ɬɚɤɢɯ ɩɪɢɧɰɢɩɚɯ: ɤɟɪɭɸɱɢɣ ɜɩɥɢɜɚє 
ɧɚ ɤɟɪɨɜɚɧɨɝɨ, ɚ ɤɟɪɨɜɚɧɢɣ, ɭ ɫɜɨɸ ɱɟɪɝɭ, – 

ɧɚ ɄȾɋ (ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɜɩɥɢɜ ɤɟɪɭɸɱɨɝɨ ɧɚ 
ɄȾɋ ɜɿɞɫɭɬɧɿɣ) ɹɤ ɫɭɤɭɩɧɟ ɞɠɟɪɟɥɨ ɜɩɥɢɜɭ 

ɧɚ ɄȾɋ, ɳɨ ɦɚє ɿєɪɚɪɯɿɱɧɭ ɫɬɪɭɤɬɭɪɭ. 
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Ɋɢɫ. 1. Ієɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɚ ɞɢɧɚɦɿɱɧɚ ɫɢɫɬɟɦɚ  
 

Ⱦɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɧɹɬɬɹ ІɄȾɋ 

ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ, ɜɩɥɢɜɚɸɱɢ ɧɚ ɄȾɋ, ɤɟ-
ɪɨɜɚɧɢɣ ɧɚɦɚɝɚєɬɶɫɹ ɞɨɫɹɝɬɢ ɩɟɜɧɢɯ ɰɿɥɟɣ, 

ɹɤɢɯ ɜɨɧɚ ɧɟ ɦɨɠɟ ɡɚɛɟɡɩɟɱɢɬɢ, ɨɫɤɿɥɶɤɢ є 
ɩɚɫɢɜɧɢɦ ɨɛ’єɤɬɨɦ. ɋɚɦɟ ɬɨɦɭ ɧɟɨɛɯɿɞɧɟ 
ɜɜɟɞɟɧɧɹ ɜ ɫɢɫɬɟɦɭ ɤɟɪɭɸɱɨɝɨ, ɹɤɢɣ ɡɞɚɬɧɢɣ 

ɜɩɥɢɜɚɬɢ ɧɚ ɤɟɪɨɜɚɧɨɝɨ ɭ ɜɤɚɡɚɧɨɦɭ ɞɿɚɩɚɡɨ-

ɧɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɤɨɦɛɿɧɨɜɚɧɭ ɫɢɫɬɟɦɭ 

ɡɚɨɯɨɱɟɧɧɹ ɬɚ ɩɨɤɚɪɚɧɧɹ. Ɉɫɨɛɥɢɜɨɝɨ ɡɧɚ-
ɱɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ІɄȾɋ ɧɚɛɭɜɚє ɜ ɞɨɫɥɿ-
ɞɠɟɧɧɿ ɩɪɢɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɚɛɨ ɟɤɨɥɨɝɨ-

ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦ, ɞɨ ɹɤɢɯ ɧɚɥɟɠɢɬɶ ɿ ɫɢɫ-
ɬɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɞɨɪɨ-

ɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɛ’єɤɬɢɜɧɢɯ ɰɿɥɟɣ ɭɩɪɚɜ-

ɥɿɧɧɹ ІɄȾɋ ɡɚɡɜɢɱɚɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɜɚ 
ɩɿɞɯɨɞɢ: 

– ɩɟɪɲɢɣ ɩɨɬɪɟɛɭє, ɳɨɛ ɫɢɫɬɟɦɚ ɡɧɚɯɨɞɢ-

ɥɚɫɹ ɜ ɩɟɜɧɢɯ ɡɚɞɚɧɢɯ ɦɟɠɚɯ ɩɪɨɫɬɨɪɭ ɫɬɚɧɭ, 

ɜɢɦɚɝɚɸɱɢ, ɳɨɛ ɜɨɧɚ ɡɧɚɯɨɞɢɥɚɫɹ ɜ «ɿɞɟɚɥɶ-
ɧɨɦɭ ɫɬɚɧɿ», ɜɿɞ ɹɤɨɝɨ ɧɟ ɩɨɜɢɧɧɚ ɡɚɧɚɞɬɨ 

ɜɿɞɯɢɥɹɬɢɫɹ; 

– ɞɪɭɝɢɣ ɩɿɞɯɿɞ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɩɨɧɹɬɬɹɦ 

ɫɬɿɣɤɨɫɬɿ, ɳɨ ɜɢɦɚɝɚє ɜɿɞ ɫɢɫɬɟɦɢ ɞɨɬɪɢɦɭ-

ɜɚɬɢɫɹ ɩɟɜɧɨʀ ɬɪɚєɤɬɨɪɿʀ ɩɿɞ ɞɿєɸ ɡɨɜɧɿɲɧɿɯ 

ɜɩɥɢɜɿɜ (ɡɚɡɜɢɱɚɣ ɧɟɡɧɚɱɧɢɯ). 

Ⱦɥɹ ɭɩɪɚɜɥɿɧɧɹ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɢɦɢ 

ɫɢɫɬɟɦɚɦɢ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɫɚɦɟ ɞɪɭ-

ɝɢɣ ɩɿɞɯɿɞ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɜɢɦɚɝɚɸɬɶ ɞɨɬɪɢ-

ɦɚɧɧɹ ɜɢɦɨɝ ɳɨɞɨ ɫɬɿɣɤɨɫɬɿ ɬɚ ɫɬɚɥɨɫɬɿ. 
ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɮɨɪɦɭɥɸɜɚɧɧɹɦ ɩɨ-

ɧɹɬɬɹ ɫɬɿɣɤɨɫɬɿ є ɫɬɿɣɤɿɫɬɶ ɡɚ Ʌɹɩɭɧɨɜɢɦ ɪɿɜ-

ɧɨɜɚɠɧɢɯ ɪɿɲɟɧɶ ɞɢɮɟɪɟɧɰɿɣɧɢɯ ɪɿɜɧɹɧɶ 

ɳɨɞɨ ɡɛɭɞɠɭɸɱɢɯ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ ɚɛɨ ɪɿɜ-

ɧɹɧɶ ɪɭɯɭ [10]. Ȼɥɢɡɶɤɢɦ ɞɨ ɰɿєʀ ɜɢɦɨɝɢ є 
ɩɪɢɧɰɢɩ Ʌɟ-ɒɚɬɟɥɶє, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɡɨɜɧɿɲɧɿ 
ɜɩɥɢɜɢ, ɳɨ ɜɢɜɨɞɹɬɶ ɫɢɫɬɟɦɭ ɡ ɪɿɜɧɨɜɚɝɢ, 

ɫɬɢɦɭɥɸɸɬɶ ɭ ɧɿɣ ɩɪɨɰɟɫɢ, ɫɩɪɹɦɨɜɚɧɿ ɧɚ 
ɦɿɧɿɦɿɡɚɰɿɸ ɪɟɡɭɥɶɬɚɬɿɜ ɬɚɤɨɝɨ ɜɩɥɢɜɭ [11]. 

ɋɚɦɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɿɞɯɨɞɭ ɳɨɞɨ ɡɚɛɟɡɩɟ-
ɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɜ ɭɩɪɚɜɥɿɧɧɿ ІɄȾɋ ɞɚє ɡɦɨɝɭ 

ɜɢɫɨɤɨɨɪɝɚɧɿɡɨɜɚɧɢɦ ɫɢɫɬɟɦɚɦ (ɧɚɫɚɦɩɟɪɟɞ 

ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɢɦ ɬɚ ɩɪɢɪɨɞɧɨ-

ɝɨɫɩɨɞɚɪɫɶɤɢɦ) ɩɪɨɬɢɫɬɨɹɬɢ ɡɨɜɧɿɲɧɿɦ 

ɜɩɥɢɜɚɦ ɚɛɨ ɩɪɢɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɨ ɧɢɯ, ɡɚɛɟɡ-
ɩɟɱɭɸɱɢ ɡɛɟɪɟɠɟɧɧɹ ɭɦɨɜ ɫɜɨɝɨ ɿɫɧɭɜɚɧɧɹ ɬɚ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɪɨɡɜɢɬɤɭ. 

ɍ ɤɨɧɬɟɤɫɬɿ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɰɿɥɶɧɨ 

ɪɨɡɝɥɹɧɭɬɢ ɚɞɚɩɬɢɜɧɿ ɫɢɫɬɟɦɢ, ɞɨ ɹɤɢɯ ɧɚɥɟ-
ɠɚɬɶ ɹɤ ɜɢɧɹɬɤɨɜɨ ɟɤɨɥɨɝɿɱɧɿ, ɬɚɤ ɿ ɟɤɨɥɨɝɨ-

ɟɤɨɧɨɦɿɱɧɿ ɫɢɫɬɟɦɢ. Ȼɭɞɶ-ɹɤɚ ɫɢɫɬɟɦɚ ɦɨɠɟ 
ɜɜɚɠɚɬɢɫɹ ɚɞɚɩɬɢɜɧɨɸ, ɬɨɛɬɨ ɬɚɤɨɸ, ɳɨ ɡɞɚ-
ɬɧɚ ɡɛɟɪɿɝɚɬɢ ɫɜɿɣ ɪɿɜɧɨɜɚɠɧɢɣ ɫɬɚɧ ɬɚ ɧɨɪ-

ɦɚɥɶɧɟ ɿɫɧɭɜɚɧɧɹ (ɝɨɦɟɨɫɬɚɡ ɫɢɫɬɟɦɢ), ɹɤɳɨ 

ɜɨɧɚ ɦɚє ɬɚ ɟɮɟɤɬɢɜɧɨ ɡɚɫɬɨɫɨɜɭє ɦɟɯɚɧɿɡɦɢ 

ɚɞɚɩɬɚɰɿʀ ɞɨ ɜɩɥɢɜɿɜ. Ⱥɞɚɩɬɢɜɧɿ ɫɢɫɬɟɦɢ ɦɚ-
ɸɬɶ ɿєɪɚɪɯɿɱɧɭ ɫɬɪɭɤɬɭɪɭ, ɳɨ ɦɿɫɬɢɬɶ ɟɥɟɦɟ-
ɧɬɢ: 

– ɫɢɫɬɟɦɚ – ɨɛ’єɤɬ ɜɩɥɢɜɭ; 

– ɡɨɜɧɿɲɧɿ ɜɩɥɢɜɢ ɜ ɩɟɜɧɨɦɭ ɞɿɚɩɚɡɨɧɿ; 
– ɚɞɚɩɬɚɰɿɣɧɿ ɪɟɚɤɰɿʀ (ɦɟɯɚɧɿɡɦɢ ɚɞɚɩɬɚ-

ɰɿʀ) ɫɢɫɬɟɦɢ, ɳɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɬɚɧɭ ɫɢɫɬɟɦɢ. 

Ɉɫɤɿɥɶɤɢ ɦɟɯɚɧɿɡɦɢ ɚɞɚɩɬɚɰɿʀ ɜɿɞɪɿɡɧɹ-

ɸɬɶɫɹ ɳɨɞɨ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɬɚ ɩɪɢɪɨɞ-

ɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɫɢɫɬɟɦ, ɬɨ ɜɜɚɠɚєɦɨ ɡɚ 
ɞɨɰɿɥɶɧɟ ɡɭɩɢɧɢɬɢɫɹ ɧɚ ɧɢɯ ɞɨɤɥɚɞɧɨ. ɋɟɪɟɞ 

ɬɚɤɢɯ ɦɟɯɚɧɿɡɦɿɜ ɞɨɰɿɥɶɧɨ ɜɢɨɤɪɟɦɢɬɢ «ɜɛɭ-

ɞɨɜɚɧɿ», ɳɨ є ɧɟɜɿɞ’єɦɧɨɸ ɱɚɫɬɢɧɨɸ ɫɢɫɬɟɦɢ 

(ɧɚɩɪɢɤɥɚɞ, ɦɟɯɚɧɿɡɦɢ ɫɚɦɨɨɱɢɳɟɧɧɹ ɟɤɨɫɢ-

ɫɬɟɦɢ), ɬɚ «ɜɿɞɧɟɫɟɧɿ», ɹɤɿ є ɜɿɞɧɨɫɧɨ ɧɟɡɚɥɟ-
ɠɧɢɦɢ ɜɿɞ ɚɞɚɩɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɫɬɪɭɤɬɭɪɚɦɢ 

ɬɚ ɦɚɸɬɶ ɡɚ ɦɟɬɭ ɡɛɟɪɟɠɟɧɧɹ ɝɨɦɟɨɫɬɚɡɭ ɫɢɫ-
ɬɟɦɢ (ɧɚɩɪɢɤɥɚɞ, ɟɤɨɥɨɝɿɱɧɚ ɿɧɫɩɟɤɰɿɹ). 

Ɉɬɠɟ, ІɄȾɋ є ɚɞɚɩɬɢɜɧɨɸ ɫɢɫɬɟɦɨɸ, ɭ 

ɦɟɠɚɯ ɹɤɨʀ ɄȾɋ є ɨɛ’єɤɬɨɦ ɜɩɥɢɜɭ, ɤɟɪɨɜɚ-
ɧɢɣ – ɞɠɟɪɟɥɨ ɜɩɥɢɜɭ (ɩɨɪɹɞ ɡ ɧɟɤɟɪɨɜɚɧɢɦɢ 

ɱɢɧɧɢɤɚɦɢ), ɚ ɤɟɪɭɸɱɢɣ ɜɿɞɿɝɪɚє ɪɨɥɶ ɜɿɞɧɟ-
ɫɟɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɚɞɚɩɬɚɰɿʀ.  
  

ȱєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɿ ɟɤɨɥɨɝɿɱɧɿ ɫɢɫɬɟɦɢ 

ȼɡɚєɦɨɞɿɹ ɩɪɢɪɨɞɢ ɬɚ ɫɭɫɩɿɥɶɫɬɜɚ ɧɚ ɪɿɡ-
ɧɢɯ ɪɿɜɧɹɯ ɮɨɪɦɚɥɿɡɭєɬɶɫɹ ɩɨɧɹɬɬɹɦ ɩɪɢɪɨɞ-

ɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɚɛɨ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɨʀ 
ɫɢɫɬɟɦɢ (ɪɢɫ. 2), ɳɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɮɭɧɤɰɿ-
ɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɞɨɪɨɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ.  

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɩɪɢɪɨɞɧɨ-

ɝɨɫɩɨɞɚɪɫɶɤɚ ɫɢɫɬɟɦɚ є ɤɨɧɬɭɪɨɦ, ɭɬɜɨɪɟɧɢɦ 

ɿєɪɚɪɯɿɱɧɢɦɢ ɩɿɞɫɬɪɭɤɬɭɪɚɦɢ, ɨɫɤɿɥɶɤɢ, ɡ 
ɨɞɧɨɝɨ ɛɨɤɭ, ɝɨɫɩɨɞɚɪɱɚ ɫɢɫɬɟɦɚ ɜɩɥɢɜɚє ɧɚ 
ɟɤɨɥɨɝɿɱɧɭ, ɚ ɡ ɿɧɲɨɝɨ, – ɟɤɨɥɨɝɿɱɧɚ ɜɩɥɢɜɚє 
ɧɚ ɝɨɫɩɨɞɚɪɫɶɤɭ. 

Ɉɞɧɨɱɚɫɧɨ ɡ ɰɢɦ ɜɩɥɢɜ ɧɚ ɩɪɢɪɨɞɧɟ ɫɟɪɟ-
ɞɨɜɢɳɟ ɫɥɿɞ ɜɜɚɠɚɬɢ ɛɿɥɶɲ ɜɚɝɨɦɢɦ ɡ ɬɨɱɤɢ 

ɡɨɪɭ ɧɚɫɥɿɞɤɿɜ ɹɤ ɞɥɹ ɞɨɜɤɿɥɥɹ, ɬɚɤ ɿ ɞɥɹ ɫɭɫ-
ɩɿɥɶɫɬɜɚ, ɬɨɦɭ ɞɨɰɿɥɶɧɨ ɝɨɜɨɪɢɬɢ ɩɪɨ ɿєɪɚɪ-

ɯɿɸ ɩɪɢɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɫɢɫɬɟɦɢ ɡɚɝɚɥɨɦ 

(ɝɨɫɩɨɞɚɪɫɶɤɚ ɫɢɫɬɟɦɚ є ɤɟɪɭɸɱɨɸ, ɚ ɟɤɨɥɨ-

ɝɿɱɧɚ – ɤɟɪɨɜɚɧɨɸ).  
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Ɋɢɫ. 2. ɋɯɟɦɚ ɩɪɢɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɱɨʀ ɫɢɫɬɟɦɢ 

 

Ɉɬɠɟ, ɩɪɢɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɚ ɫɢɫɬɟɦɚ ɦɿ-
ɫɬɢɬɶ ɚɫɩɟɤɬɢ: 

– ɝɨɫɩɨɞɚɪɫɶɤɭ ɩɿɞɫɢɫɬɟɦɭ; 

– ɟɤɨɥɨɝɿɱɧɭ ɩɿɞɫɢɫɬɟɦɭ; 

– ɜɩɥɢɜ ɩɪɢɪɨɞɢ ɧɚ ɫɭɫɩɿɥɶɫɬɜɨ; 

– ɜɩɥɢɜ ɫɭɫɩɿɥɶɫɬɜɚ ɧɚ ɩɪɢɪɨɞɧɟ ɫɟɪɟɞɨ-

ɜɢɳɟ. 
Ⱦɨ ɫɤɥɚɞɭ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɩɿɞɫɢɫɬɟɦɢ ɧɚ-

ɥɟɠɚɬɶ ɬɚɤɿ ɟɥɟɦɟɧɬɢ ɬɚ ɡɜ’ɹɡɤɢ: 

– ɝɨɫɩɨɞɚɪɫɶɤɚ ɞɿɹɥɶɧɿɫɬɶ (ɩɪɨɦɢɫɥɨɜɿɫɬɶ, 

ɟɧɟɪɝɟɬɢɤɚ, ɫɿɥɶɫɶɤɟ ɝɨɫɩɨɞɚɪɫɬɜɨ, ɬɪɚɧɫ-
ɩɨɪɬ, ɛɭɞɿɜɧɢɰɬɜɨ ɬɨɳɨ); 

– ɧɚɫɟɥɟɧɧɹ (ɧɚɫɟɥɟɧɿ ɩɭɧɤɬɢ, ɞɟɦɨɝɪɚɮɿ-
ɱɧɿ ɩɪɨɰɟɫɢ, ɪɟɤɪɟɚɰɿɹ ɬɨɳɨ); 

– ɩɪɚɜɨɜɚ ɬɚ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɚ ɪɟɝɭɥɹɰɿɹ 

(ɟɤɨɥɨɝɿɱɧɟ ɩɪɚɜɨ, ɧɨɪɦɚɬɢɜɧɿ ɞɨɤɭɦɟɧɬɢ ɜ 

ɝɚɥɭɡɿ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥɥɹ ɬɚ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ, ɨɪɝɚɧɢ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥ-

ɥɹ ɬɨɳɨ). 

Ɉɬɠɟ, ɧɚɡɜɚ «ɝɨɫɩɨɞɚɪɫɶɤɚ» ɫɢɫɬɟɦɚ є ɧɟ 
ɡɨɜɫɿɦ ɤɨɪɟɤɬɧɨɸ, ɨɫɤɿɥɶɤɢ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ 

ɧɢɡɤɭ ɚɫɩɟɤɬɿɜ ɫɨɰɿɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɭ, ɬɨɦɭ 

ɛɿɥɶɲ ɬɨɱɧɢɦ ɬɟɪɦɿɧɨɦ ɛɭɞɟ «ɫɨɰɿɚɥɶɧɨ-

ɟɤɨɧɨɦɿɱɧɚ ɩɿɞɫɢɫɬɟɦɚ». 

Ʉɥɸɱɨɜɟ ɡɧɚɱɟɧɧɹ ɜ ɪɨɡɝɥɹɞɿ ɟɤɨɥɨɝɿɱɧɨʀ 
ɩɿɞɫɢɫɬɟɦɢ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɿ ʀʀ ɟɤɨɥɨɝɿɱɧɨʀ 
ɛɟɡɩɟɤɢ ɧɚɥɟɠɢɬɶ ɩɨɧɹɬɬɸ «ɛɿɨɝɟɨɰɟɧɨɡ», 

ɹɤɢɣ, ɡɚ ȼ.Ɇ. ɋɭɤɚɱɨɜɢɦ, є ɫɭɤɭɩɧɿɫɬɸ ɧɚ 
ɜɿɞɨɦɿɣ ɩɪɨɬɹɠɧɨɫɬɿ ɡɟɦɧɨʀ ɩɨɜɟɪɯɧɿ ɨɞɧɨɪɿ-
ɞɧɢɯ ɩɪɢɪɨɞɧɢɯ ɹɜɢɳ (ɚɬɦɨɫɮɟɪɢ, ɝɿɪɫɶɤɨʀ 
ɩɨɪɨɞɢ, ɪɨɫɥɢɧɧɨɫɬɿ, ɬɜɚɪɢɧɧɨɝɨ ɫɜɿɬɭ ɬɚ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ґɪɭɧɬɿɜ ɬɚ ɝɿɞɪɨɥɨɝɿɱɧɢɯ 

ɭɦɨɜ), ɳɨ ɦɚє ɨɫɨɛɥɢɜɭ ɫɩɟɰɢɮɿɤɭ ɜɡɚєɦɨɞɿʀ 
ɜɫɿɯ ʀʀ ɤɨɦɩɨɧɟɧɬɿɜ ɿ ɩɟɜɧɢɣ ɬɢɩ ɨɛɦɿɧɭ ɪɟɱɨ-

ɜɢɧɨɸ ɬɚ ɟɧɟɪɝɿєɸ ʀɯ ɨɞɢɧ ɡ ɨɞɧɢɦ ɬɚ ɡ ɿɧ-

ɲɢɦɢ ɹɜɢɳɚɦɢ ɩɪɢɪɨɞɢ [12]. 

ɋɬɨɫɨɜɧɨ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ, ɬɨ 

ɜɩɥɢɜ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɧɟʀ ɜɿɞɛɭ-

ɜɚєɬɶɫɹ ɜ ɬɚɤɢɯ ɧɚɩɪɹɦɚɯ: 

– ɧɚɞɚɧɧɹ ɮɿɡɢɱɧɨɝɨ ɛɚɡɢɫɭ (ɬɟɪɢɬɨɪɿʀ) 
ɞɥɹ ɪɨɡɜɢɬɤɭ ɨɛ’єɤɬɿɜ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɞɨɪɨ-

ɠɧɶɨʀ ɝɚɥɭɡɿ;  
– ɧɚɞɚɧɧɹ ɪɟɫɭɪɫɿɜ ɞɥɹ ɪɨɡɛɭɞɨɜɢ ɦɟɪɟɠɿ 

ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ ɬɚ ɫɭɩɭɬɧɶɨʀ ɿɧɮɪɚɫɬɪɭ-

ɤɬɭɪɢ ɞɟɪɠɚɜɢ (ɫɢɪɨɜɢɧɚ, ɦɚɬɟɪɿɚɥɢ, ɟɧɟɪ-

ɝɿɹ). 

ȼɩɥɢɜ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɧɚ ɩɪɢɪɨɞɧɟ ɫɟ-
ɪɟɞɨɜɢɳɟ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɬɚɤɢɯ ɮɨɪɦɚɯ: 

ɚ) ɞɟɫɬɪɭɤɬɢɜɧɢɣ ɜɩɥɢɜ: 

– ɡɚɛɪɭɞɧɟɧɧɹ (ɯɿɦɿɱɧɟ ɬɚ ɮɿɡɢɱɧɟ) ɧɚɜɤɨ-

ɥɢɲɧɶɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
– ɫɩɨɠɢɜɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ; 

ɛ) ɤɨɧɫɬɪɭɤɬɢɜɧɢɣ ɜɩɥɢɜ: 

– ɨɯɨɪɨɧɚ ɞɨɜɤɿɥɥɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɪɟɫɭ-

ɪɫɿɜ. 

ɉɨɬɪɿɛɧɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ ɜ 

ɩɪɨɰɟɫɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ 

ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ, ɹɤɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 

Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɨɯɨɪɨɧɭ ɧɚɜɤɨɥɢɲɧɶɨ-

ɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ» є «… ɬɚɤɢɦ ɫɬɚ-
ɧɨɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
ɤɨɥɢ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɝɿɪ-

ɲɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɨɛɫɬɚɧɨɜɤɢ ɬɚ ɜɢɧɢɤɧɟɧɧɹ 

ɧɟɛɟɡɩɟɤɢ ɞɥɹ ɡɞɨɪɨɜ’ɹ ɥɸɞɟɣ» [13], ɡɚɣɦɚє 
ɩɪɨɛɥɟɦɚ ɨɰɿɧɤɢ ɧɚɫɥɿɞɤɿɜ ɟɤɨɞɟɫɬɪɭɤɬɢɜɧɨ-

ɝɨ ɜɩɥɢɜɭ.  

ɍ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ ɩɿɞ ɨɰɿɧɤɨɸ ɜɩɥɢɜɭ ɧɚ 
ɞɨɜɤɿɥɥɹ ɪɨɡɭɦɿєɬɶɫɹ ɞɿɹɥɶɧɿɫɬɶ, ɫɩɪɹɦɨɜɚɧɚ 
ɧɚ ɜɢɡɧɚɱɟɧɧɹ ɬɚ ɩɟɪɟɞɛɚɱɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ 

ɭɬɪɭɱɚɧɧɹ ɥɸɞɫɶɤɨɝɨ ɫɭɫɩɿɥɶɫɬɜɚ ɜ ɛɿɨɝɟɨɮɿ-
ɡɢɱɧɟ ɫɟɪɟɞɨɜɢɳɟ ɬɚ ɩɨɜ’ɹɡɚɧɨɝɨ ɡ ɰɢɦ ɜɩɥɢ-

ɜɨɦ ɧɚ ɡɞɨɪɨɜ’ɹ ɬɚ ɛɥɚɝɨɩɨɥɭɱɱɹ ɥɸɞɢɧɢ, ɚ 
ɬɚɤɨɠ ɞɿɹɥɶɧɿɫɬɶ ɳɨɞɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɬɚ ɩɨ-

ɲɢɪɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɜɩɥɢɜɭ [14]. 

ȼɜɚɠɚєɦɨ ɡɚ ɞɨɰɿɥɶɧɟ ɩɿɞ ɱɚɫ ɚɧɚɥɿɡɭ ɟɤɨ-

ɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɬɚ ɩɪɢɪɨɞɧɨ-

ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɫɢɫɬɟɦ ɞɨɪɨɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪ-

ɫɬɜɚ ɍɤɪɚʀɧɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɨɧɰɟɩɰɿɸ 

ІɄȾɋ, ɡɝɿɞɧɨ ɡ ɹɤɨɸ ɩɪɢɪɨɞɧɚ (ɟɤɨɥɨɝɿɱɧɚ) 
ɩɿɞɫɢɫɬɟɦɚ ɬɥɭɦɚɱɢɬɶɫɹ ɹɤ ɄȾɋ, ɚ ɜ ɞɨɪɨɠ-

ɧɿɣ ɩɿɞɫɢɫɬɟɦɿ ɜɢɨɤɪɟɦɥɸɸɬɶɫɹ ɤɟɪɨɜɚɧɢɣ 

(ɛɟɡɩɨɫɟɪɟɞɧє ɞɠɟɪɟɥɨ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɩɥɢɜɭ 

ɧɚ ɞɨɜɤɿɥɥɹ) ɬɚ ɤɟɪɭɸɱɢɣ (ɤɨɧɬɪɨɥɸє ɪɿɜɟɧɶ  

ɬɚɤɨɝɨ ɜɩɥɢɜɭ ɡ ɦɟɬɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿ-
ɱɧɨʀ ɛɟɡɩɟɤɢ ɞɨɪɨɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ). Ɍɚɤɭ 

ɫɢɫɬɟɦɭ ɞɨɰɿɥɶɧɨ ɧɚɡɜɚɬɢ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚ-
ɧɨɸ ɟɤɨɥɨɝɿɱɧɨɸ ɫɢɫɬɟɦɨɸ (ІɄȿɋ). ȼɚɪɬɨ 

ɡɚɭɜɚɠɢɬɢ, ɳɨ ɬɚɤɢɣ ɩɿɞɯɿɞ ɫɩɪɚɜɟɞɥɢɜɨ ɡɚ-
ɫɬɨɫɨɜɭɜɚɬɢ ɧɟ ɥɢɲɟ ɞɥɹ ɤɨɦɩɥɟɤɫɭ ɞɨɪɨɠ-

ɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ, ɚɥɟ ɣ ɞɥɹ ɛɭɞɶ-ɹɤɨʀ ɩɪɢ-

ɪɨɞɧɨ-ɝɨɫɩɨɞɚɪɱɨʀ ɫɢɫɬɟɦɢ.  

Ɉɬɠɟ, ІɄȿɋ – ɨɤɪɟɦɢɣ ɜɢɩɚɞɨɤ ІɄȾɋ, 

ɹɤɢɣ є ɟɥɟɦɟɧɬɨɦ ɫɤɥɚɞɧɢɯ ɟɤɨɥɨɝɨ-

ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦ, ɳɨ ɜɿɞɿɝɪɚє ɤɥɸɱɨɜɭ 

ɪɨɥɶ ɭ ɩɪɨɛɥɟɦɿ ɨɰɿɧɤɢ ɜɩɥɢɜɭ ɧɚ ɞɨɜɤɿɥɥɹ 

ɬɚ, ɹɤ ɧɚɫɥɿɞɨɤ, ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ 
ɛɟɡɩɟɤɢ, ɡɨɤɪɟɦɚ ɞɨɪɨɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ 
ɞɟɪɠɚɜɢ. 
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ɉɪɢɧɰɢɩɢ ɿєɪɚɪɯɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧя ɟɤɨɥɨ-

ɝɿɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, щɨ ɡɧɚɯɨɞяɬɶɫя ɜ ɡɨɧɿ 
ɜɩɥɢɜɭ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ  
Ɂɚɝɚɥɶɧɚ ɡɚɞɚɱɚ ɿєɪɚɪɯɿɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 

ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɟ ɛɭɬɢ ɫɮɨɪɦɭɥɶɨ-

ɜɚɧɚ ɬɚɤɢɦ ɱɢɧɨɦ: 
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ɞɟ ))(),...,(()( 1 txtxtx n  – ɜɟɤɬɨɪ ɫɬɚɧɭ ɄȾɋ 

ɭ ɦɨɦɟɧɬ ;t  ))(),...,(()( 1 tvtvtv p  – ɜɟɤɬɨɪ 

ɤɟɪɭɸɱɢɯ ɜɩɥɢɜɿɜ Ʉɟɪɭɸɱɨɝɨ ɧɚ ɤɟɪɨɜɚɧɨɝɨ 

ɜ ɦɨɦɟɧɬ ;t  ))(),...,(()( 1 tututu m – ɜɟɤɬɨɪ 

ɤɟɪɭɸɱɢɯ ɜɩɥɢɜɿɜ ɤɟɪɨɜɚɧɨɝɨ ɧɚ ɄȾɋ ɜ ɦɨ-

ɦɟɧɬ ;t  ))(),...,(()( 1 ttt ɤ   – ɜɟɤɬɨɪ ɧɟ-
ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɡɨɜɧɿɲɧɿɯ ɜɩɥɢɜɿɜ ɧɚ ɄȾɋ ɭ 

ɦɨɦɟɧɬ t; V(t) – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɢɯ ɤɟɪɭ-

ɜɚɧɶ Ʉɟɪɭɸɱɨɝɨ ɜ ɦɨɦɟɧɬ t;

))(),1(,( tvtxtU   – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɢɯ 

ɤɟɪɭɜɚɧɶ Ʉɟɪɨɜɚɧɨɝɨ ɜ ɦɨɦɟɧɬ ;t )(t  – ɝɚ-
ɥɭɡɶ ɦɨɠɥɢɜɢɯ ɡɨɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ ɭ ɦɨɦɟɧɬ 
;t  ))(,( tvtgv  – ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ Ʉɟɪɭɸɱɨɝɨ ɜ 

ɦɨɦɟɧɬ ;t  vJ  – ɡɚɝɚɥɶɧɚ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ 

Ʉɟɪɭɸɱɨɝɨ ɡɚ ɩɟɪɿɨɞ [0, Ɍ]; 

))(),(),1(,( tvtutxtgu   – ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ 

Ʉɟɪɨɜɚɧɨɝɨ ɭ ɦɨɦɟɧɬ ;t  uJ  – ɡɚɝɚɥɶɧɚ ɰɿɥɶɨ-

ɜɚ ɮɭɧɤɰɿɹ Ʉɟɪɨɜɚɧɨɝɨ ɡɚ ɩɟɪɿɨɞ [0, Ɍ]; 

))(),(),(,( ttutxtf   – ɨɩɟɪɚɬɨɪ ɩɟɪɟɯɨɞɭ 

ɄȾɋ ɡɿ ɫɬɚɧɭ ɜ ɦɨɦɟɧɬ t  ɭ ɫɬɚɧ ɭ ɦɨɦɟɧɬ 
1t  (ɡɚɞɚɧɚ ɧɟɥɿɧɿɣɧɚ ɮɭɧɤɰɿɹ); 

),...,( 0010 nxxx   – ɜɿɞɨɦɢɣ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ 

ɄȾɋ; Ɍ – ɩɟɪɿɨɞ ɩɪɨɝɧɨɡɭɜɚɧɧɹ;   – ɛɚɠɚɧɚ 
ɨɛɥɚɫɬɶ ɫɬɚɧɿɜ ɄȾɋ. 

ɍɦɨɜɚ (1) ɮɨɪɦɚɥɿɡɭє ɨɛ’єɤɬɢɜɧɭ ɦɟɬɭ 

ɭɩɪɚɜɥɿɧɧɹ: ɜɢɦɚɝɚєɬɶɫɹ, ɳɨɛ ɭ ɤɨɠɧɢɣ ɦɨ-

ɦɟɧɬ ɱɚɫɭ ɄȾɋ ɡɧɚɯɨɞɢɥɚɫɹ ɭ ɩɟɜɧɿɣ ɡɚɞɚɧɿɣ 

ɨɛɥɚɫɬɿ   ɩɪɨɫɬɨɪɭ ɫɬɚɧɿɜ .nR Ɇɚɤɫɢɦɭɦ ɭ 
(2) ɲɭɤɚєɬɶɫɹ ɡɚ ɪɿɡɧɢɦɢ ɬɪɚєɤɬɨɪɿɹɦɢ 

 ( )v t , ɳɨ ɡɚɞɨɜɨɥɶɧɹɸɬɶ (3); ɨɬɠɟ, (2)–(3) 

є ɡɚɞɚɱɚ ɨɩɬɢɦɿɡɚɰɿʀ ɞɥɹ Ʉɟɪɭɸɱɨɝɨ (ɡɚ ɭɦɨɜɢ 

ɨɛɨɜ’ɹɡɤɨɜɨɝɨ ɨɛɦɟɠɟɧɧɹ (1)). ȼɿɞɩɨɜɿɞɧɨ, 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ (4)–(5) ɭɬɜɨɪɸɸɬɶ ɨɩɬɢɦɿɡɚ-
ɰɿɣɧɭ ɡɚɞɚɱɭ ɞɥɹ Ʉɟɪɨɜɚɧɨɝɨ; ɳɨɞɨ ɡɨɜɧɿɲ-

ɧɿɯ ɱɢɧɧɢɤɿɜ )(t  ɭ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɜɿ-
ɞɨɦɨ, ɳɨ ɜɨɧɢ ɡɚɞɨɜɨɥɶɧɹɬɶ ɭɦɨɜɿ (6). ɋɩɿɜ-

ɜɿɞɧɨɲɟɧɧɹ (7)–(8) ɨɩɢɫɭɸɬɶ ɞɢɧɚɦɿɤɭ ɤɟɪɨ-

ɜɚɧɨʀ ɫɢɫɬɟɦɢ ɜ ɭɦɨɜɚɯ ɜɩɥɢɜɭ ɡ ɛɨɤɭ Ʉɟɪɨ-

ɜɚɧɨɝɨ ɬɚ ɡɨɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ ɡɚ ɜɿɞɨɦɢɯ 

ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ. 

Ɂ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ ɫɩɿɜɜɿɞɧɨɲɟɧ-

ɧɹ (1)–(8) ɡɚɞɚɸɬɶ ɛɚɝɨɬɨɤɪɨɤɨɜɭ ɿєɪɚɪɯɿɱɧɭ 

ɜɡɚєɦɨɞɿɸ ɞɜɨɯ ɨɫɿɛ (Ʉɟɪɭɸɱɨɝɨ ɿ Ʉɟɪɨɜɚɧɨ-

ɝɨ) ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ ɡɚɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ 

)(t . ɋɩɟɰɢɮɿɱɧɢɣ ɯɚɪɚɤɬɟɪ ɬɟɨɪɟɬɢɤɨ-

ɩɪɚɤɬɢɱɧɨʀ ɦɨɞɟɥɿ  (1)–(8) ɨɛɭɦɨɜɥɸє ɞɨɰɿ-
ɥɶɧɿɫɬɶ ɪɨɡɝɥɹɞɭ ɞɥɹ ɧɟʀ ɫɩɟɰɿɚɥɶɧɢɯ ɩɪɢɧ-

ɰɢɩɿɜ ɨɩɬɢɦɚɥɶɧɨɫɬɿ. Ɂɚɡɧɚɱɢɦɨ: 

 

   
)),(),...,1(( Ɍɯxx  )),(),...,1(( Ɍ 

   (9) 

 

    
)),(),...,1(( Ɍuuu  )),(),...,1(( Ɍvvv 

  (10) 

 

VUХ ,,,
 – ɜɿɞɩɨɜɿɞɧɿ ɨɛɥɚɫɬɿ ɡɧɚɱɟɧɶ. 

 

Ɂɚ ɭɦɨɜɢ ɧɚɹɜɧɨɫɬɿ ɮɿɤɫɨɜɚɧɢɯ ɡɧɚɱɟɧɶ  , 

 ,   ɦɚєɦɨ: 

 

          
),,,( vuxJJ uu  ).(vJJ vv              (11)

 

 

Ɋɨɡɜ’ɹɡɚɧɧɹɦ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ (1)–(8) є 
ɩɚɪɚ ɤɟɪɭɸɱɢɯ ɬɪɚєɤɬɨɪɿɣ vu, , ),,( vxUu  

Vu . Ɂɚ ɭɦɨɜɢ ɮɿɤɫɨɜɚɧɨɝɨ ɡɧɚɱɟɧɧɹ   

ɬɪɚєɤɬɨɪɿɹ ɄȾɋ ɨɞɧɨɡɧɚɱɧɨ ɜɢɡɧɚɱɚєɬɶɫɹ 

ɜɢɛɨɪɨɦ u : )(uxx  . 

ȼɜɚɠɚєɦɨ ɡɚ ɧɟɨɛɯɿɞɧɟ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ 
ɦɨɞɟɥɿ ɜɜɟɫɬɢ ɬɚɤɿ ɩɨɡɧɚɱɟɧɧɹ: 

 

 ;)(:  uxUuU
              (12) 

 



Вісник ХНАДУ, вип. 90, 2020 

 
99

ArgvU J )( )),(max( vxUu  );,,( vuxJu

(13)
 

 

ArgVJ  )max( Vv  );(vJv           (14)
 

 

ArgV max )max( Vv  );,,( vuxJv      (15)
 

 

ArgV min )max( Vv  ).,,( vuxJv    (16)
 

 

Ɉɫɤɿɥɶɤɢ ɭɦɨɜɚ (1) ɜɿɞɨɛɪɚɠɚє ɮɭɧɞɚɦɟɧ-

ɬɚɥɶɧɿ ɜɢɦɨɝɢ ɞɨ ɫɬɚɧɭ ɄȾɋ, ɬɨ ɫɟɪɟɞ ɦɨɠ-

ɥɢɜɢɯ ɩɪɢɧɰɢɩɿɜ ɨɩɬɢɦɚɥɶɧɨɫɬɿ ɪɿɲɟɧɧɹ 

ɫɩɿɜɜɿɞɧɨɲɟɧɶ (1)–(8) ɩɨɬɪɿɛɧɨ ɪɨɡɝɥɹɞɚɬɢ 

ɬɿɥɶɤɢ ɬɿ, ɹɤɿ є ɩɿɞɦɧɨɠɢɧɚɦɢ ɦɧɨɠɢɧɢ: 

 

.VUɋ                         (17) 

 

ɋɟɪɟɞ ɬɚɤɢɯ ɩɿɞɦɧɨɠɢɧ ɞɨɰɿɥɶɧɨ ɜɢɞɿɥɹɬɢ 

ɧɚɫɬɭɩɧɿ: 
 

;))(( VvUUɋ J

u

J                (18)
 

 

;J

v

J VUɋ                         (19)
 

 

;v

J

u

J

uv

J CCɋ  
                    (20)

 

 

;))(( maxmax VvUUɋ J

uv

J          (21)
 

 

.maxmax

u

J

uv

J

uv

J CCɋ  
             (22)

 

 

ɇɚɥɟɠɧɿɫɬɶ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ (1)–(8) ɤɨ-

ɠɧɿɣ ɡ ɰɢɯ ɦɧɨɠɢɧ ɩɨɪɨɞɠɭє ɜɿɞɩɨɜɿɞɧɿ 
ɩɪɢɧɰɢɩɢ ɨɩɬɢɦɚɥɶɧɨɫɬɿ, ɡɦɿɫɬɨɜɧɢɣ ɫɟɧɫ 
ɹɤɢɯ ɫɬɨɫɨɜɧɨ ІɄȿɋ ɪɨɡɝɥɹɧɭɬɨ ɧɢɠɱɟ. 

ɓɨɞɨ ІɄȿɋ ɦɨɞɟɥɶ (1)–(8) ɞɨɰɿɥɶɧɨ ɿɧɬɟ-
ɪɩɪɟɬɭɜɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ. 

ȼɢɦɨɝɭ (1) ɦɨɠɧɚ ɪɨɡɭɦɿɬɢ ɹɤ ɭɦɨɜɭ 

«ɟɤɨɥɨɝɿɱɧɨɝɨ ɿɦɩɟɪɚɬɢɜɭ» [15], ɬɨɛɬɨ ɨɛ-

ɥɚɫɬɶ   – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɞɿɚɩɚɡɨɧɿɜ ɡɧɚɱɟɧɶ 

ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɬɚɧɭ ɟɤɨɫɢɫɬɟɦɢ, ɭ 

ɹɤɢɯ ɝɚɪɚɧɬɭєɬɶɫɹ ʀʀ ɧɨɪɦɚɥɶɧɢɣ ɪɨɡɜɢɬɨɤ. 

Ⱦɨɰɿɥɶɧɨ ɡɚɞɚɜɚɬɢ ʀʀ ɹɤ ɩɚɪɚɥɟɥɟɩɿɩɟɞ ɜɢɝɥɹɞɭ: 

 

     ,,...,, ɜɧɜ
2

ɧ
2

ɜ
1

ɧ
1 nn xxxxxx         (23) 

 

ɞɟ  ɜ1ɧ
1 , xx  – ɞɿɚɩɚɡɨɧ ɞɨɩɭɫɬɢɦɢɯ ɡɧɚɱɟɧɶ  

ɿ-ɝɨ ɩɨɤɚɡɧɢɤɚ ɫɬɚɧɭ ɟɤɨɫɢɫɬɟɦɢ. 

 

Ʉɟɪɨɜɚɧɢɣ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɞɠɟɪɟɥɨ 

ɜɩɥɢɜɭ ɧɚ ɟɤɨɫɢɫɬɟɦɭ, ɚ ɞɜɨɦɚ ɩɪɿɨɪɢɬɟɬɧɢ-

ɦɢ ɜɢɞɚɦɢ ɜɩɥɢɜɭ є ɫɩɨɠɢɜɚɧɧɹ ɩɪɢɪɨɞɧɢɯ 

ɪɟɫɭɪɫɿɜ ɬɚ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɪɢ-

ɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɋɬɨɫɨɜɧɨ ɞɨɪɨɠɧɶɨʀ 
ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ: 

– ɞɨ ɞɠɟɪɟɥ ɩɟɪɲɨɝɨ ɬɢɩɭ ɧɚɥɟɠɚɬɶ ɩɿɞɩ-

ɪɢєɦɫɬɜɚ ɡ ɜɢɞɨɛɭɜɚɧɧɹ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿ-
ɚɥɿɜ (ɩɿɳɚɧɿ, ɝɪɚɧɿɬɧɿ ɤɚɪ’єɪɢ ɬɨɳɨ), ɿɧɮɪɚ-
ɫɬɪɭɤɬɭɪɧɿ ɨɛ’єɤɬɢ ɧɚ ɟɬɚɩɿ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ 

«ɛɭɞɿɜɧɢɰɬɜɨ»; 

– ɞɨ ɞɠɟɪɟɥ  ɞɪɭɝɨɝɨ ɬɢɩɭ – ɩɿɞɩɪɢєɦɫɬɜɚ 
ɡ ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ (ɚɫ-
ɮɚɥɶɬɨ- ɬɚ ɰɟɦɟɧɬɨɛɟɬɨɧɧɿ ɡɚɜɨɞɢ), ɿɧɮɪɚ-
ɫɬɪɭɤɬɭɪɧɿ ɨɛ’єɤɬɢ ɧɚ ɟɬɚɩɿ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ 

«ɟɤɫɩɥɭɚɬɚɰɿɹ» (ɦɨɫɬɢ, ɟɫɬɚɤɚɞɢ, ɚɜɬɨɦɨɛɿ-
ɥɶɧɿ ɞɨɪɨɝɢ ɬɨɳɨ). 

Ɉɬɠɟ, ɜɩɥɢɜ )(tu  – ɰɟ ɚɛɨ ɤɿɥɶɤɿɫɬɶ ɫɩɨ-

ɠɢɜɚɧɢɯ ɭ ɪɨɰɿ t ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ (ɜɢɞɨ-

ɛɭɬɨ ɛɭɞɿɜɟɥɶɧɨʀ ɫɢɪɨɜɢɧɢ, ɫɩɨɠɢɬɨ ɜɨɞɢ, 

ɡɧɢɳɟɧɨ ɛɿɨɦɚɫɢ), ɚɛɨ ɪɨɡɦɿɪ ɡɚɛɪɭɞɧɟɧɧɹ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ 

ɪɨɰɿ t (ɤɿɥɶɤɿɫɬɶ ɡɚɛɪɭɞɧɸɜɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, 

ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɞɨɜɤɿɥɥɹ ɜɧɚɫɥɿɞɨɤ ɮɭɧɤ-

ɰɿɨɧɭɜɚɧɧɹ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ). 
Ɋɨɡɝɥɹɧɟɦɨ ɦɟɯɚɧɿɡɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨɝɨ 

ɩɿɞɯɨɞɭ ɧɚ ɚɛɫɬɪɚɤɬɧɨɦɭ ɩɪɢɤɥɚɞɿ ɩɿɞɩɪɢєɦ-

ɫɬɜɚ ɡ ɜɢɞɨɛɭɜɚɧɧɹ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ – 

ɝɪɚɧɿɬɧɨɝɨ ɤɚɪ’єɪɭ, ɞɥɹ ɹɤɨɝɨ )(tu  – ɤɿɥɶɤɿɫɬɶ 

ɜɢɞɨɛɭɬɨɝɨ ɝɪɚɧɿɬɭ ɡɚ ɪɿɤ. Ɍɨɞɿ ɨɛɥɚɫɬɶ ɞɨɩɭ-

ɫɬɢɦɢɯ ɤɟɪɭɜɚɧɶ Ʉɟɪɨɜɚɧɨɝɨ ɜɢɡɧɚɱɚєɬɶɫɹ 

ɬɪɶɨɦɚ ɜɢɞɚɦɢ ɨɛɦɟɠɟɧɶ: 
1) ɮɿɡɢɱɧɿ ɨɛɦɟɠɟɧɧɹ: 

 

),()(0 txtu 
                     (23)  

 

ɞɟ )(tx  – ɧɚɹɜɧɚ ɤɿɥɶɤɿɫɬɶ ɛɚɥɚɧɫɨɜɢɯ ɡɚɩɚɫɿɜ 

ɝɪɚɧɿɬɭ ɜ ɤɚɪ’єɪɿ ɧɚ ɩɨɱɚɬɨɤ ɪɨɤɭ t; 

 

2) ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɿ ɨɛɦɟɠɟɧɧɹ: 

 

),()()( tbtuta 
                     (24) 

 

ɞɟ ɜɟɥɢɱɢɧɢ )(ta , )(tb ɜɢɡɧɚɱɚɸɬɶ ɬɟɯɧɨɥɨ-

ɝɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɡ ɜɢɞɨɛɭɬɤɭ 

ɬɚ ɩɨɞɪɿɛɧɟɧɧɸ ɝɪɚɧɿɬɭ. Ɉɞɧɚɤ ɦɨɠɥɢɜɢɣ ɿ 
ɛɿɥɶɲ ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ 

ɨɛɦɟɠɟɧɶ: 
 

)),(,()())(,( tvtbtutvta 
              (25) 

 

ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɪɢɩɭɳɟɧɧɸ ɳɨɞɨ ɦɨɠɥɢɜɨɫ-
ɬɿ Ʉɟɪɭɸɱɨɝɨ ɜɩɥɢɜɚɬɢ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚ-
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ɪɚɦɟɬɪɢ Ʉɟɪɨɜɚɧɨɝɨ ɜ ɛɿɤ ʀɯɧɶɨɝɨ ɡɛɿɥɶɲɟɧɧɹ 

(ɞɨɬɚɰɿʀ) ɚɛɨ ɡɦɟɧɲɟɧɧɹ (ɡɚɛɨɪɨɧɢ ɧɚ ɜɢɞɨ-

ɛɭɬɨɤ); 

3) ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨ-ɩɪɚɜɨɜɿ ɨɛɦɟɠɟɧɧɹ: 

 

),()( ɜ tutu 
                       (26) 

 

ɞɟ )(ɜ tu  – ɥɿɦɿɬ ɜɢɞɨɛɭɬɤɭ, ɳɨ ɜɫɬɚɧɨɜɥɸ-

єɬɶɫɹ Ʉɟɪɨɜɚɧɢɦ ɚɛɨ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɝɿɞɧɨ ɿɡ 
ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ ɬɚ ɤɨɧɬɪɨɥɸєɬɶɫɹ Ʉɟɪɭɸ-

ɱɢɦ. 

ɐɿɥɶɨɜɭ ɮɭɧɤɰɿɸ uJ  ɞɨɰɿɥɶɧɨ ɬɪɚɤɬɭɜɚɬɢ 

ɹɤ ɫɭɦɚɪɧɢɣ ɩɪɢɛɭɬɨɤ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚ ɩɟɪɿ-
ɨɞ [0, T], ɚ ɮɭɧɤɰɿɸ ))(),(),1(,( tvtutxtgu  – 

ɹɤ ɩɪɢɛɭɬɨɤ ɭ t-ɦɭ ɪɨɰɿ. 
Ɋɨɡɪɚɯɭɧɨɤ ɨɱɿɤɭɜɚɧɨɝɨ ɩɪɢɛɭɬɤɭ uJ  ɡɚ 

ɩɟɪɿɨɞ [0, T] ɜɢɦɚɝɚє ɜɪɿɜɧɨɜɚɠɟɧɧɹ ɪɿɡɧɨɱɚ-
ɫɨɜɢɯ ɡɧɚɱɟɧɶ ɩɪɢɛɭɬɤɭ (ɞɢɫɤɨɧɬɭɜɚɧɧɹ). 

ɐɟ ɨɡɧɚɱɚє, ɳɨ ɮɭɧɤɰɿɹ ug  ɦɚɬɢɦɟ ɜɢɝɥɹɞ: 

 

 ))(),(),1(,( tvtutxtgu  

))(),(),1(( tvtutxhu

t  ,            (27) 

 

ɞɟ   – ɤɨɟɮɿɰɿєɧɬ ɞɢɫɤɨɧɬɭɜɚɧɧɹ. 

Ɂɚɡɜɢɱɚɣ ɜɜɚɠɚєɬɶɫɹ, ɳɨ  <1, ɬɨɛɬɨ ɰɿɧ-

ɧɿɫɬɶ ɩɪɢɛɭɬɤɭ ɭ ɜɿɞɞɚɥɟɧɿ ɦɨɦɟɧɬɢ ɦɟɧɲɚ, 
ɧɿɠ ɭ ɧɚɣɛɥɢɠɱɿ. Ɉɞɧɚɤ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɣ 

ɜɢɩɚɞɨɤ  >1, ɳɨ ɜɿɞɩɨɜɿɞɚє ɩɪɢɩɭɳɟɧɧɸ 

ɳɨɞɨ ɡɛɿɥɶɲɟɧɧɹ ɰɿɧɧɨɫɬɿ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪ-

ɫɿɜ ɭ ɦɚɣɛɭɬɧɶɨɦɭ. 

ɇɚɹɜɧɿɫɬɶ ɡɦɿɧɧɨʀ )(tv  ɭ ɩɟɪɟɥɿɤɭ ɚɪɝɭɦɟ-
ɧɬɿɜ ɮɭɧɤɰɿʀ ug  ɨɡɧɚɱɚє, ɳɨ Ʉɟɪɭɸɱɢɣ ɦɨɠɟ 
ɜɢɦɿɪɸɜɚɬɢ ɪɨɡɦɿɪ ɪɿɱɧɨɝɨ ɩɪɢɛɭɬɤɭ Ʉɟɪɨ-

ɜɚɧɨɝɨ. ɉɨɡɢɬɢɜɧɟ ɩɪɢɪɨɳɟɧɧɹ ɜɿɞɩɨɜɿɞɚє 
ɩɪɟɦɿʀ (ɡɚɨɯɨɱɟɧɧɸ), ɚ ɧɟɝɚɬɢɜɧɟ – ɲɬɪɚɮɭ 

(ɩɨɤɚɪɚɧɧɸ). Ɉɬɠɟ, ɜɟɤɬɨɪ ɤɟɪɭɸɱɢɯ ɜɩɥɢɜɿɜ 

Ʉɟɪɭɸɱɨɝɨ ɦɿɫɬɢɬɶ ɡɦɿɧɧɿ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 

ɹɤ ɟɤɨɧɨɦɿɱɧɢɦ ɩɚɪɚɦɟɬɪɚɦ (ɩɪɟɦɿʀ, ɲɬɪɚɮɢ, 

ɞɨɬɚɰɿʀ), ɬɚɤ ɿ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨ-ɩɪɚɜɨɜɢɦ 

(ɤɜɨɬɢ, ɝɪɚɧɢɱɧɨɞɨɩɭɫɬɢɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ, 
ɝɪɚɧɢɱɧɨɞɨɩɭɫɬɢɦɿ ɜɩɥɢɜɢ ɬɨɳɨ). Ɋɨɥɶ Ʉɟ-
ɪɭɸɱɨɝɨ ɜ ІȿɄɋ ɜɢɤɨɧɭє ɞɟɪɠɚɜɧɢɣ ɩɪɢɪɨ-

ɞɨɨɯɨɪɨɧɧɢɣ ɨɪɝɚɧ (Ɇɿɧɿɫɬɟɪɫɬɜɨ ɟɧɟɪɝɟɬɢɤɢ 

ɬɚ ɡɚɯɢɫɬɭ ɞɨɜɤɿɥɥɹ ɍɤɪɚʀɧɢ, Ⱦɟɩɚɪɬɚɦɟɧɬɢ 

ɟɤɨɥɨɝɿʀ ɬɚ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɨɛɥɞɟɪɠɚɞɦɿ-
ɧɿɫɬɪɚɰɿɣ, Ⱦɟɪɠɚɜɧɚ ɟɤɨɥɨɝɿɱɧɚ ɿɧɫɩɟɤɰɿɹ 

ɍɤɪɚʀɧɢ ɬɨɳɨ). 

ɐɿɥɶɨɜɚ ɮɭɧɤɰɿɹ vJ  є ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨɸ, 

ɚɥɟ ɦɨɠɟ ɡɭɫɬɪɿɬɢɫɹ ɜ ɩɪɚɤɬɢɱɧɢɯ ɫɢɬɭɚɰɿɹɯ, 

ɧɚɩɪɢɤɥɚɞ, Ʉɟɪɭɸɱɢɣ ɦɨɠɟ ɛɭɬɢ ɡɚɰɿɤɚɜɥɟ-
ɧɢɣ ɭ ɦɚɤɫɢɦɿɡɚɰɿʀ ɜɟɥɢɱɢɧɢ ɲɬɪɚɮɿɜ ɚɛɨ ɜ 

ɦɿɧɿɦɿɡɚɰɿʀ ɜɢɬɪɚɬ ɧɚ ɩɪɢɪɨɞɨɨɯɨɪɨɧɧɭ ɞɿɹ-

ɥɶɧɿɫɬɶ. 
Ɋɨɡɝɥɹɧɟɦɨ ɡ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ 

ɡɨɪɭ ɩɪɢɧɰɢɩɢ ɨɩɬɢɦɚɥɶɧɨɫɬɿ, ɨɩɢɫɚɧɿ ɜɢɳɟ. 
ɋɬɪɚɬɟɝɿʀ, ɳɨ ɧɚɥɟɠɚɬɶ ɦɧɨɠɢɧɿ u

Jɋ  (18), 

ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜɢ ɟɤɨɥɨɝɿɱɧɨɝɨ 

ɿɦɩɟɪɚɬɢɜɭ (1) ɬɚ ɦɚɤɫɢɦɿɡɚɰɿɸ ɰɿɥɶɨɜɨʀ ɮɭ-

ɧɤɰɿʀ Ʉɟɪɨɜɚɧɨɝɨ uJ  ɩɨ ɡɦɿɧɧɿɣ u . Ɍɚɤ, 
u

Jɋ  

ɪɟɚɥɿɡɭє ɩɪɢɧɰɢɩ ɨɩɬɢɦɚɥɶɧɨɫɬɿ ɡɚ ɭɦɨɜɢ 

ɧɚɹɜɧɨɫɬɿ ɛɟɡɤɨɪɢɫɥɢɜɨɝɨ Ʉɟɪɭɸɱɨɝɨ, ɧɟɣɬ-
ɪɚɥɶɧɨɝɨ ɳɨɞɨ Ʉɟɪɨɜɚɧɨɝɨ. Ⱥɧɚɥɨɝɿɱɧɨ 

ɦɧɨɠɢɧɚ uv

Jɋ max  (21) ɪɟɚɥɿɡɭє ɩɪɢɧɰɢɩ ɨɩ-

ɬɢɦɚɥɶɧɨɫɬɿ ɡɚ ɭɦɨɜɢ ɛɟɡɤɨɪɢɫɥɢɜɨɝɨ Ʉɟɪɭ-

ɸɱɨɝɨ, ɹɤɢɣ ɫɯɢɥɶɧɢɣ ɞɨ Ʉɟɪɨɜɚɧɨɝɨ (ɰɿɥɶɨ-

ɜɚ ɮɭɧɤɰɿɹ Ʉɟɪɨɜɚɧɨɝɨ ɞɨɞɚɬɤɨɜɨ ɦɚɤɫɢɦɿɡɭ-

єɬɶɫɹ ɡɦɿɧɧɨɸ v ). Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɟɚɥɿɡɚɰɿɹ 

ɭɦɨɜ (18) ɬɚ (21) ɨɡɧɚɱɚє, ɳɨ ɨɞɧɨɱɚɫɧɨ ɜɢ-

ɤɨɧɭɸɬɶɫɹ ɟɤɨɥɨɝɿɱɧɿ (ɟɤɨɥɨɝɿɱɧɢɣ ɿɦɩɟɪɚ-
ɬɢɜ) ɬɚ ɟɤɨɧɨɦɿɱɧɿ (ɦɚɤɫɢɦɭɦ ɩɪɢɛɭɬɤɭ ɞɥɹ 

Ʉɟɪɨɜɚɧɨɝɨ) ɜɢɦɨɝɢ. Ɉɬɠɟ, ɜɢɯɨɞɹɱɢ ɡ  ɰɶɨɝɨ 

ɦɧɨɠɢɧɢ 
u

Jɋ  (18) ɬɚ uv

Jɋ max  (21) ɦɨɠɧɚ 
ɿɧɬɟɪɩɪɟɬɭɜɚɬɢ ɹɤ ɦɧɨɠɢɧɢ ɫɬɪɚɬɟɝɿʀ ɫɬɚɥɨɝɨ 

ɪɨɡɜɢɬɤɭ ІɄȿɋ, ɳɨ ɭ ɜɢɩɚɞɤɭ ɡɚɫɬɨɫɭɜɚɧɧɹ 

ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɞɨɪɨɠɧɿɣ ɝɚɥɭɡɿ 
ɍɤɪɚʀɧɢ ɧɚɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ʀʀ 
ɟɤɨɥɨɝɿɱɧɭ ɛɟɡɩɟɤɭ ɬɚ ɜɿɞɩɨɜɿɞɧɢɣ ɪɿɜɟɧɶ 

ɟɤɨɧɨɦɿɱɧɨʀ ɭɫɩɿɲɧɨɫɬɿ. 
Ɇɧɨɠɢɧɢ 

uv

Jɋ  (20) ɬɚ uv

Jɋ max  (22) ɦɨɠɧɚ 
ɬɪɚɤɬɭɜɚɬɢ ɹɤ ɦɧɨɠɢɧɢ ɫɬɪɚɬɟɝɿɣ ɿєɪɚɪɯɿɱɧɨ-

ɝɨ ɫɬɿɣɤɨɝɨ ɪɨɡɜɢɬɤɭ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɨʀ 
ɫɢɫɬɟɦɢ. ɇɚ ɞɨɞɚɬɨɤ ɞɨ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɧɨ-

ɠɢɧ 
u

Jɋ  ɬɚ uv

Jɋ max  ɬɭɬ ɦɚɤɫɢɦɿɡɭєɬɶɫɹ ɰɿ-
ɥɶɨɜɚ ɮɭɧɤɰɿɹ Ʉɟɪɭɸɱɨɝɨ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɜɟɪɯɧɶɨɦɭ ɪɿɜɧɿ ɿєɪɚɪɯɿʀ. 

ɓɨɞɨ ɦɧɨɠɢɧɢ 
v

Jɋ  (19), ɬɨ ʀʀ ɦɨɠɧɚ ɿɧ-

ɬɟɪɩɪɟɬɭɜɚɬɢ ɹɤ «ɟɤɨɥɨɝɿɱɧɭ ɞɢɤɬɚɬɭɪɭ», ɡɚ 
ɹɤɨʀ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨɝɨ ɿɦɩɟɪɚɬɢɜɭ 

ɬɚ ɿɧɬɟɪɟɫɿɜ Ʉɟɪɭɸɱɨɝɨ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɪɚɯɭ-

ɧɨɤ ɜɢɦɨɝ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ. Ɂɚɫɬɨɫɭ-

ɜɚɧɧɹ ɬɚɤɨʀ ɫɬɪɚɬɟɝɿʀ ɜ ɩɪɨɰɟɫɿ ɪɨɡɜɢɬɤɭ ɞɨ-

ɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɞɨɰɿɥɶɧɨ ɭ ɜɢɩɚɞɤɭ ɡɛɿɥɶɲɟɧ-

ɧɹ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɫɨɛɥɢɜɨ ɰɿɧɧɿ 
ɬɚ ɨɯɨɪɨɧɸɜɚɧɿ ɬɟɪɢɬɨɪɿʀ, ɞɨ ɹɤɢɯ ɧɚɫɚɦɩɟ-
ɪɟɞ ɧɚɥɟɠɚɬɶ ɬɟɪɢɬɨɪɿʀ ɬɚ ɨɛ’єɤɬɢ ɩɪɢɪɨɞɧɨ-

ɡɚɩɨɜɿɞɧɨɝɨ ɮɨɧɞɭ. 

ɋɬɪɚɬɟɝɿʀ ɿєɪɚɪɯɿɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ, ɳɨ ɧɟ 
ɧɚɥɟɠɚɬɶ ɞɨ ɦɧɨɠɢɧɢ ɋ , є ɟɤɨɥɨɝɿɱɧɨ ɧɟ 
ɞɨɩɭɫɬɢɦɢɦɢ ɬɚ ɫɭɩɟɪɟɱɚɬɶ ɡɦɿɫɬɭ ɤɨɧɰɟɩɰɿʀ 
ІɄȾɋ: ʀɯɧɹ ɪɟɚɥɿɡɚɰɿɹ ɨɡɧɚɱɚє, ɳɨ Ʉɟɪɭɸɱɢɣ 

ɧɟ ɜ ɡɦɨɡɿ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɤɨɧɚɧɧɹ ɟɤɨɥɨɝɿɱ-

ɧɨɝɨ ɿɦɩɟɪɚɬɢɜɭ [9]. 
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Ɉɬɠɟ, ɭ ɫɬɚɬɬɿ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɣ ɨɛґɪɭɧɬɨ-

ɜɚɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɬɚ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧ-

ɧɹ ɿєɪɚɪɯɿɱɧɨ ɤɟɪɨɜɚɧɨʀ ɞɢɧɚɦɿɱɧɨʀ ɫɢɫɬɟɦɢ 

ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɜ ɩɪɨ-

ɰɟɫɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɤɥɚɞɨɜɢɯ ɞɨɪɨɠɧɶɨʀ 
ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɟɤɨɥɨ-

ɝɿɱɧɨ ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ (ɡɚ ɭɦɨɜɢ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɜɢɦɨɝɢ ɳɨɞɨ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ) ɪɨɡɜɢɬɤɭ 

ɞɨɪɨɠɧɶɨʀ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨ-

ɜɭɜɚɬɢ ɫɬɪɚɬɟɝɿɸ ɿєɪɚɪɯɿɱɧɨ ɫɬɿɣɤɨɝɨ ɪɨɡɜɢɬ-
ɤɭ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ ɡ ɭɪɚɯɭɜɚɧ-

ɧɹɦ ɜɢɦɨɝɢ ɟɤɨɥɨɝɿɱɧɨɝɨ ɿɦɩɟɪɚɬɢɜɭ. 
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ɂɟɪɚɪɯɢɱɟɫɤɢ ɭɩɪɚɜɥяɟɦɚя ɞɢɧɚɦɢɱɟɫɤɚя 

ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢя ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨ-

ɫɬɢ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɍɤɪɚɢɧɵ 

Аɧɧɨɬаɰиɹ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɭɬɟɣ ɩɨɫɬɪɨɟɧɢɹ 
ɤɨɧɰɟɩɰɢɢ ɢɟɪɚɪɯɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟɦɨɣ ɞɢɧɚɦɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ. ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭ-
ɪɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɪɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɫɢɫɬɟ-
ɦɚɦɢ ɤɚɤ ɡɚɥɨɝɚ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ. Ɋɚɡɪɚɛɨɬɚɧɵ 

ɩɪɢɧɰɢɩɵ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɤɨɥɨɝɢɱɟ-
ɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɍɤɪɚɢɧɵ. 

Клɸɱевые ɫлɨва: ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, 
ɞɨɪɨɠɧɚɹ ɨɬɪɚɫɥɶ, ɢɟɪɚɪɯɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟɦɚɹ 
ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɢɟɪɚɪɯɢɱɟɫɤɢ ɭɩɪɚɜɥɹɟ-
ɦɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ. 
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Hierarchically managed dynamic system for 

ensuring environmental safety of the road 

industry in Ukraine 

Abstract. Problem. Ensuring environmental safety in 

the functioning of the road industry in Ukraine is an 

important aspect of its full and internationally-

oriented development. In turn, the implementation of 

environmentally oriented development of multifunc-

tional technogenic and infrastructural facilities is 

impossible only through the implementation of rele-

vant standards, since it requires the development of 

the application of the principles of system analysis to 

improve the quality of the environment, provided that 

the requirements of economic development are met. 

Goal. The aim of this work is to analyze and justify 

the need and feasibility of adopting a hierarchically 

controlled dynamic system to ensure environmental 

safety during the functioning of the components of 

the road industry in Ukraine. Methodology. In the 

work, a hierarchically controlled dynamic system for 

ensuring environmental safety of the road industry of 

Ukraine was developed analytically and proposed in 

the context of a model of hierarchical management of 

dynamic systems. Results. The necessity and feasibil-

ity of using a hierarchically controlled dynamic sys-

tem to ensure environmental safety during function-

ing of the components of the road industry in Ukraine 

were analyzed and substantiated. It has been estab-

lished that for environmentally balanced (provided 

that the requirements for environmental safety are 

ensured) development of the road industry in 

Ukraine, it is advisable to apply a strategy of hierar-

chically sustainable development of the ecological 

and economic system taking into account the re-

quirements of the environmental imperative. Origi-

nality. The article further developed the problem of 

integrated environmental safety of the road industry 

in Ukraine. Hierarchically controlled dynamic sys-

tem for ensuring the environmental safety of the road 

industry of Ukraine was proposed for the first time.  

Practical value. The developed and proposed hierar-

chically controlled dynamic system, which makes it 

possible to balance economic interests and the envi-

ronmental imperative, can lead to an increase in the 

level of environmental safety during the functioning 

of the road industry of Ukraine in the future. 
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