
Віȟник ХНАДУ, вип. 88, 2020, Ƞ. ІІ 
 

124 

ɍȾɄ 621.22.01     DOI: 10.30977/BUL.2219-5548.2020.88.2.124 

 

ɉɈɇəɌɌə ɌȺ ɄɈɇɐȿɉɐȱə ɆȺɒɂɇɈȻɍȾȱȼɇɈȲ ɅɈȽȱɋɌɂɑɇɈȲ ɋɂɋɌȿɆɂ 
ȽȱȾɊɈɉɊɂȼɈȾɍ 

 

ɉɿɦɨɧɨɜ ȱ. Ƚ.
1
, ɉɨɝɨɪɿɥɢɣ ȱ. ȼ.1 

1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ  

 
Аɧɨɬɚɰіɹ. ɋɬɜɨɪɟɧɧɹ ɧɚɩɪɹɦɭ ɥɨɝɿɫɬɢɤɢ ɜ ɝɚɥɭɡɿ ɝɿɞɪɨɩɪɢɜɨɞɭ ɡɚɛɟɡɩɟɱɢɬɶ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɚɲɢɧɢ ɡɚ ɪɚɯɭɧɨɤ ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɿ ɟɤɫɩɥɭɚɬɚ-
ɰɿɣɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɥɨɝɿɫɬɢɤɚ  є ɿɧɬɟɝɪɚɬɨɪɨɦ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɬɚ ɿɧɮɨɪ-
ɦɚɰɿɣɧɨɝɨ ɩɨɬɨɤɿɜ ɥɚɧɨɤ ɝɿɞɪɨɩɪɢɜɨɞɭ. 
Кɥɸɱɨɜі ɫɥɨɜɚ: ɝɿɞɪɨɩɪɢɜɿɞ, ɩɨɬɿɤ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ,ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɥɨɝɿɫɬɢɤɚ.  
 

ȼɫɬɭɩ 

ɉɨɧɹɬɬɹ – ɜɿɞɨɛɪɚɠɟɧɧɹ ɜ ɦɢɫɥɟɧɧɿ ɿɫɬɨɬ-
ɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɡɜ’ɹɡɤɿɜ ɿ ɜɿɞɧɨɫɢɧ ɩɪɟɞ-
ɦɟɬɿɜ ɚɛɨ ɹɜɢɳ. Ɉɫɧɨɜɧɚ ɥɨɝɿɱɧɚ ɮɭɧɤɰɿɹ 
ɩɨɧɹɬɬɹ – ɜɢɞɿɥɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ, ɳɨ ɞɨɫɹ-
ɝɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɜɨɥɿɤɚɧɧɹ ɜɿɞ ɜɫɿɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɨɤɪɟɦɢɯ ɩɪɟɞɦɟɬɿɜ. ȼɿɞɩɨɜɿɞɧɨ 

ɞɨ ɰɢɯ ɜɢɡɧɚɱɟɧɶ, ɦɚɲɢɧɨɛɭɞɿɜɧɚ ɥɨɝɿɫɬɢɱɧɚ 
ɫɢɫɬɟɦɚ ɝɿɞɪɨɩɪɢɜɨɞɿɜ ɩɨɜ’ɹɡɚɧɚ ɡ ɩɪɨɛɥɟ-
ɦɚɦɢ  ɪɨɡɪɨɛɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ, ɚ ɬɚɤɨɠ ɡ 
ɬɟɯɧɨɥɨɝɿєɸ, ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ ɟɤɫɩɥɭɚɬɚɰɿєɸ  
ɦɚɲɢɧɢ. ɐɿ ɩɪɨɛɥɟɦɢ ɜɢɧɢɤɥɢ ɜ 80-ɬɿ ɪɨɤɢ 

ɱɟɪɟɡ ɡɛɿɥɶɲɟɧɧɹ ɩɨɩɢɬɭ ɧɚ ɩɪɨɞɭɤɰɿɸ, ɳɨ 
ɦɚє ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɝɿɞɪɨɩɪɢɜɿɞ. Ȼɚɝɚɬɨ ɮɿɪɦ 
ɩɨɱɚɥɢ ɡɞɿɣɫɧɸɜɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɳɨɞɨ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ 
ɿ ɡɛɿɥɶɲɟɧɧɹ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɫɬɿ. ɍ ɡɜ’ɹɡɤɭ ɿɡ 
ɰɢɦ ɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ ɫɮɨɪɦɭɜɚɥɨɫɹ ɧɨɜɟ 
ɩɨɧɹɬɬɹ, ɡɚɩɨɡɢɱɟɧɟ ɡ ɝɚɥɭɡɿ ɟɤɨɧɨɦɿɤɢ, – 

ɥɨɝɿɫɬɢɤɚ. ȼ ɟɤɨɧɨɦɿɱɧɿɣ ɝɚɥɭɡɿ ɞɿɹɥɶɧɨɫɬɿ 
ɥɨɝɿɫɬɢɤɚ – ɭɩɪɚɜɥɿɧɧɹ ɦɚɬɟɪɿɚɥɶɧɢɦɢ, ɿɧ-
ɮɨɪɦɚɰɿɣɧɢɦɢ ɬɚ ɥɸɞɫɶɤɢɦɢ ɩɨɬɨɤɚɦɢ ɡ ɦɟ-
ɬɨɸ ʀɯɧɶɨʀ ɨɩɬɢɦɿɡɚɰɿʀ (ɦɿɧɿɦɿɡɚɰɿʀ ɜɢɬɪɚɬ). 
Ɍɟɪɦɿɧ ɩɨɯɨɞɢɬɶ ɡ ɮɪɚɧɰɭɡɶɤɨʀ ɦɨɜɿ, ɜɿɧ ɧɚ-
ɥɟɠɢɬɶ ɞɨ ɜɿɣɫɶɤɨɜɨʀ ɥɟɤɫɢɤɢ ɬɚ  ɩɟɪɟɤɥɚɞɚ-
єɬɶɫɹ ɹɤ ɦɢɫɬɟɰɬɜɨ ɩɟɪɟɜɟɡɟɧɶ, ɞɨɫɬɚɜɥɟɧɧɹ 
ɬɚ ɪɨɡɦɿɳɟɧɧɹ ɜɿɣɫɶɤɨɜɢɯ ɩɿɞɪɨɡɞɿɥɿɜ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

ɇɚ ɫɶɨɝɨɞɧɿ ɭ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɦɨɠɧɚ 
ɡɭɫɬɪɿɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɿɧɬɟɪɩɪɟɬɚɰɿɣ ɩɨ-
ɧɹɬɬɹ ɥɨɝɿɫɬɢɤɢ. Ɉɫɧɨɜɧɟ ɡɚɜɞɚɧɧɹ ɥɨɝɿɫɬɢɤɢ 
ɩɨɥɹɝɚє ɜ ɨɩɬɢɦɿɡɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɤɟɪɭ-
ɸɬɶ ɩɪɨɰɟɫɨɦ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɚɲɢɧɢ 
(ɟɮɟɤɬɢɜɧɿɫɬɸ ɟɤɫɩɥɭɚɬɚɰɿʀ). 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 

Ʉɨɧɫɬɪɭɤɰɿɹ ɫɭɱɚɫɧɨʀ ɛɭɞɿɜɟɥɶɧɨ-

ɞɨɪɨɠɧɶɨʀ ɦɚɲɢɧɢ ɦɿɫɬɢɬɶ ɝɿɞɪɨɩɪɢɜɿɞ, ɞɨ 
ɫɤɥɚɞɭ ɹɤɨɝɨ ɧɚɥɟɠɚɬɶ ɪɿɡɧɿ ɟɥɟɦɟɧɬɢ. 
Ʌɨɝɿɫɬɢɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɝɿɞɪɨ-

ɩɪɢɜɨɞɭ ɩɨɜɢɧɟɧ ɦɿɫɬɢɬɢ ɜ ɫɨɛɿ ɦɟɬɨɞɨɥɨɝɿɸ 
ɪɨɡɪɨɛɥɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ ɦɟɬɨɞɿɜ ɤɟɪɭɜɚɧɧɹ 
ɦɚɬɟɪɿɚɥɶɧɢɦɢ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɩɨɬɨɤɚɦɢ 
(ɩɟɪɟɞɚɱɚ, ɡɛɟɪɿɝɚɧɧɹ ɿ ɨɛɪɨɥɟɧɧɹ), ɧɚɰɿɥɟ-
ɧɢɦɢ ɧɚ ʀɯɧɸ ɨɩɬɢɦɿɡɚɰɿɸ. 

 

Ʉɨɧɰɟɩɰɿɹ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ  
ɝɿɞɪɨɩɪɢɜɨɞɭ 

Ɇɚɲɢɧɨɛɭɞɿɜɧɭ ɥɨɝɿɫɬɢɱɧɭ ɫɬɪɭɤɬɭɪɭ 
ɝɿɞɪɨɩɪɢɜɨɞɭ ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ, ɦɚɸɱɢ  ɿɧ-
ɮɨɪɦɚɰɿɣɧɟ ɪɨɡɪɨɛɥɟɧɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚ-
ɪɚɦɟɬɪɿɜ ɿ  ɜɢɛɿɪ ɨɩɬɢɦɚɥɶɧɢɯ ɪɟɠɢɦɿɜ 
ɟɤɫɩɥɭɚɬɚɰɿʀ. Ʉɨɧɰɟɩɰɿɸ ɚɛɨ ɩɪɢɧɰɢɩɢ ɦɚ-
ɲɢɧɨɛɭɞɿɜɧɨʀ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɝɿɞɪɨɩɪɢ-
ɜɨɞɭ ɪɨɡɝɥɹɧɟɦɨ ɧɚ  ɩɪɢɤɥɚɞɿ ɟɥɟɦɟɧɬɚɪɧɨʀ 
ɫɯɟɦɢ ɝɿɞɪɨɩɪɢɜɨɞɭ (ɪɢɫ. 1). 

 

ɇ

Ɇ
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Ʉɉ

Тɪ

ɐ

Ȼ

Ɏ

 

Ɋɢɫ. 1 Ƚɿɞɪɚɜɥɿɱɧɚ ɩɪɢɧɰɢɩɨɜɚ ɫɯɟɦɚ ɨɛ’єɦ-

ɧɨɝɨ ɝɿɞɪɨɩɪɢɜɨɞɭ ɡ ɝɿɞɪɨɰɢɥɿɧɞɪɨɦ: Ȼ – 

ɝɿɞɪɨɛɚɤ; ɇ – ɧɚɫɨɫ; Ɋ – ɪɨɡɩɨɞɿɥɶɧɢɤ;  
Ƚɐ – ɝɿɞɪɨɰɢɥɿɧɞɪ; Ɏ – ɮɿɥɶɬɪ; Ʉɉ – ɤɥɚ-
ɩɚɧ ɡɚɩɨɛɿɠɧɢɣ. 

 

əɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɝɿɞɪɚɜɥɿɱɧɭ ɫɯɟɦɭ ɜ 
ɥɨɝɿɫɬɢɱɧɿɣ ɿɧɬɟɪɩɪɟɬɚɰɿʀ, ɬɨ ɜɨɧɚ ɦɚє ɬɚɤɢɣ 

ɜɢɞ (ɪɢɫ. 2). Ɇɿɠ ɜɿɞɩɨɜɿɞɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 



Віȟник ХНАДУ, вип. 88, 2020, Ƞ. ІІ 125 

ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɢɬɢ ɜɡɚєɦɨɡɜ’ɹɡɤɢ. ȼɨɧɢ  

ɛɭɞɭɬɶ ɨɫɧɨɜɧɢɦɢ ɭ ɮɨɪɦɭɜɚɧɧɿ ɨɩɬɢɦɚɥɶɧɨʀ 
ɪɨɛɨɬɢ ɝɿɞɪɨɩɪɢɜɨɞɭ. Ⱦɥɹ ɩɟɪɟɧɨɫɭ ɟɧɟɪɝɿʀ ɬɚ 
ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɩɚɪɚɦɟɬɪɢ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ ɩɟɪɟɣɞɟɦɨ ɞɨ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɩɨɬɨɤɭ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɚ ɫɚɦɟ: 

ɩɟɪɟɬɢɧɭ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɜɢɬɪɚɬɢ, ɫɟɪɟɞɧɶɨʀ 
ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɪɿɞɢɧɢ. 

 

Ʉɉ

ȽɐɊɇȻ

Ɏ

  

Ɋɢɫ.  2. Ʌɨɝɿɫɬɢɱɧɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ ɝɿɞɪɚɜɥɿɱɧɨʀ 
ɩɪɢɧɰɢɩɨɜɨʀ ɫɯɟɦɢ ɨɛєɦɧɨɝɨ ɝɿɞɪɨɩɪɢɜɨ-
ɞɭ ɡ ɝɿɞɪɨɰɢɥɿɧɞɪɨɦ 

 

Ɋɨɡɝɥɹɧɟɦɨ ɦɚɪɲɪɭɬ ɪɭɯɭ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, 
ɚɥɟ  ɧɟ ɛɭɞɟɦɨ ɪɨɡɝɥɹɞɚɬɢ ɜɚɪɿɚɧɬɢ ɫɩɪɚɰɶɨ-
ɜɭɜɚɧɧɹ ɡɚɩɨɛɿɠɧɨɝɨ ɤɥɚɩɚɧɚ ɜ ɩɨɡɚɲɬɚɬɧɿɣ 
ɫɢɬɭɚɰɿʀ: 

– ɤɨɥɢ ɪɨɡɩɨɞɿɥɶɧɢɤ ɩɟɪɟɛɭɜɚє ɜ 
ɧɟɣɬɪɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɧɿ (ɦɚɪɲɪɭɬ 1): 

Ȼ - ɇ - Ɋ - Ɏ - Ȼ; 
– ɤɨɥɢ ɲɬɨɤ ɝɿɞɪɨɰɢɥɿɧɞɪɚ ɜɢɫɨɜɭєɬɶɫɹ 

(ɦɚɪɲɪɭɬ 2): 
Ȼ - ɇ - Ɋ - Ƚɐ↑  - Ɋ - Ɏ - Ȼ; 
– ɤɨɥɢ ɲɬɨɤ ɝɿɞɪɨɰɢɥɿɧɞɪɚ ɡɚɫɨɜɭєɬɶɫɹ  

(ɦɚɪɲɪɭɬ 3): 
Ȼ - ɇ - Ɋ - Ƚɐ↓  - Ɋ - Ɏ - Ȼ. 
ɉɪɨɰɟɫ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɨɬɨɤɿɜ ɡ 

ɦɟɬɨɸ ɨɩɬɢɦɿɡɚɰɿʀ ɪɨɛɨɬɢ ɝɿɞɪɨɩɪɢɜɨɞɭ ɜ 
ɤɨɠɧɿɣ ɤɪɚɩɰɿ ɬɚ ɛɿɥɹ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ є 
ɿɧɞɢɜɿɞɭɚɥɶɧɢɦ. ɍɧɿɮɿɤɚɰɿɹ ɜɢɦɿɪɸɜɚɧɢɯ 
ɞɚɧɢɯ ɬɚ ɨɬɪɢɦɚɧɧɹ ɨɞɧɨɪɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ є 
ɬɚɤɨɠ ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ. 

Ȼɚɤ – ɬɟɦɩɟɪɚɬɭɪɚ – t, ɨɛɫɹɝ – V; 

ɧɚɫɨɫ – ɜɢɬɪɚɬɚ – ɉ, ɱɚɫɬɨɬɚ ɨɛɟɪɬɚɧɧɹ – 

n, ɬɟɦɩɟɪɚɬɭɪɚ – t; 

ɪɨɡɩɨɞɿɥɶɧɢɤ – ɩɟɪɟɩɚɞ ɬɢɫɤɭ – ∆Pp, ɬɟɦ-
ɩɟɪɚɬɭɪɚ – t; 

ɝɿɞɪɨɰɢɥɿɧɞɪ – ɫɢɥɚ – F, ɱɚɫ – t, ɬɟɦɩɟɪɚ-
ɬɭɪɚ – t; 

ɮɿɥɶɬɪ – ɩɟɪɟɩɚɞ ɬɢɫɤɭ – ∆Pp, ɬɟɦɩɟɪɚɬɭɪɚ 
– Ɍ. 

ɉɚɪɚɦɟɬɪɚɦɢ, ɳɨ ɡɭɫɬɿɱɚɸɬɶɫɹ ɧɚɣɱɚɫɬɿ-
ɲɟ ɡɚ ɿɧɲɿ,  є ɩɚɪɚɦɟɬɪɢ  ɬɟɦɩɟɪɚɬɭɪɢ – Ɍ ɬɚ  
ɬɢɫɤɭ – P.  

Ɂɚɜɞɚɧɧɹ ɫɬɜɨɪɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ ɦɚɪɲ-
ɪɭɬɿɜ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɦɿɧɿɦɚɥɶɧɿ ɟɧɟɪɝɨ-
ɜɢɬɪɚɬɢ (ɜɬɪɚɬɢ ɩɨɬɭɠɧɨɫɬɿ ɨɛ’єɦɧɨɝɨ ɝɿɞɪɨ-

ɩɪɢɜɨɞɭ), ɡɜɨɞɢɬɶɫɹ ɞɨ ɡɚɜɞɚɧɧɹ ɥɿɧɿɣɧɨɝɨ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

Ɇɿɧɿɦɿɡɚɰɿɹ ɥɿɧɿɣɧɨʀ ɮɨɪɦɭɥɢ: 
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Ɇɚɪɲɪɭɬɢ ɪɭɯɭ ɩɨɬɨɤɿɜ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ 
ɛɭɞɭɬɶ ɜɿɞɩɨɜɿɞɚɬɢ  ɭɦɨɜɿ 

 

1 2 3N N N  .                    (2) 

 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɧɟɨɛɯɿɞɧɨ 
ɜɢɯɿɞɧɿ ɞɚɧɿ ɡɚɩɢɫɚɬɢ ɞɨ ɫɩɟɰɿɚɥɶɧɨʀ ɦɚɬɪɢɰɿ 
ɧɚ ɨɫɧɨɜɿ ɬɚɛɥ. 1, ɳɨɛ ɡ ʀʀ ɞɨɩɨɦɨɝɨɸ ɡɞɿɣɫ-
ɧɢɬɢ ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɨɛɱɢɫɥɟɧɧɹ ɡ ɨɩɬɢɦɿɡɚɰɿʀ 
ɪɨɛɨɬɢ ɥɚɧɨɤ. Ⱦɥɹ ɤɨɠɧɨʀ ɥɚɧɤɢ, ɬɨɛɬɨ ɡɚ 

ɤɨɠɧɢɦ ɪɹɞɤɨɦ, ɪɨɡɪɚɯɨɜɭɸɬɶ ɚɥɝɟɛɪɚʀɱɧɿ 
ɪɿɡɧɢɰɿ. 

 
Ɍɚɛɥɢɰɹ 1 – ɉɚɪɚɦɟɬɪɢ ɥɚɧɨɤ ɝɢɢɞɪɨɩɪɢɜɨɞɭ 

 

Ʌɚɧɤɚ 

Ɂɧɚɱɟɧɧɹ ɩɚɪɚ-
ɦɟɬɪɿɜ ɥɚɧɤɢ ɏi 

(N,S) 
Ɋɿɡɧɢɰɹ 

1 N1,S1 ɏ1 = N1,S1 

2 N2,S2 ɏ2 = N1,S1- ɏ2 

... ... ... 

n Nn,Sn ɏn = Nn,Sn-∑ɏj 

 

Ɍɨɞɿ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ  ɞɥɹ n ɥɚɧɨɤ 
ɝɿɞɪɨɩɪɢɜɨɞɭ ɛɭɞɟ ɦɚɬɢ ɬɚɤɢɣ ɜɢɞ: 

 

ɏ1 = min (N1,S1) 

ɏ2 = min (N2,S2- ɏ1) 

ɏ3 = min (N2,S2- ɏ1) (4) 
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ɏ – ɩɚɪɚɦɟɬɪɢ ɜɿɞɩɨɜɿɞɧɨʀ ɥɚɧɤɢ; Nn  – ɩɨɬɭ-
ɠɧɿɫɬɶ ɧɚ ɜɿɞɩɨɜɿɞɧɿɣ ɥɚɧɰɿ; S – ɫɬɪɭɤɬɭɪɧɿ 
ɩɚɪɚɦɟɬɪɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɟɥɟɦɟɧɬɚ. 

 

ȼɢɫɧɨɜɤɢ 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɨɧɹɬɬɹ ɬɚ ɤɨɧɰɟɩɰɿʀ ɦɚ-
ɲɢɧɨɛɭɞɿɜɧɨʀ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɝɿɞɪɨɩɪɢ-
ɜɨɞɭ ɡɭɦɨɜɥɟɧɨ ɧɟɨɛɯɿɞɧɿɫɬɸ ɩɿɞɜɢɳɟɧɧɹ 
ɡɥɚɝɨɞɠɟɧɨɫɬɿ ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɿɜ, ɥɚɧɨɤ ɬɚ 
ɝɿɞɪɨɩɪɢɜɨɞɭ. Ɇɟɬɨɸ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɰɿєʀ 
ɤɨɧɰɟɩɰɿʀ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɦɨɠɟ ɛɭɬɢ ɡɛɿ-
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ɥɶɲɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɫɤɥɚɞɨɜɢɯ ɝɿɞɪɨɩɪɢɜɨɞɭ 
ɛɭɞɿɜɟɥɶɧɢɯ ɿ ɞɨɪɨɠɧɿɯ ɦɚɲɢɧ ɬɚ ɜɢɡɧɚɱɟɧɧɹ 
ɨɩɬɢɦɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɚɲɢɧ. 

ȿɥɟɦɟɧɬɢ ɝɿɞɪɨɩɪɢɜɨɞɭ ɬɚ ɩɨɬɨɤɢ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ ɡɚɞɚɸɬɶ ɪɢɬɦ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɜ ɦɚ-
ɲɢɧɿ, ɚ ɨɬɠɟ, ɣ ɡɚɛɟɡɩɟɱɭɸɬɶ ɛɟɡɩɟɪɟɪɜɧɭ 

ɟɤɫɩɥɭɚɬɚɰɿɸ. Ȳʀ ɨɪɝɚɧɿɡɚɰɿɹ є ɫɤɥɚɞɨɜɨɸ ɱɚ-
ɫɬɢɧɨɸ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ. ȼɢɤɨɪɢɫɬɚɧɧɹ 
«ɥɚɧɤɨɜɨɝɨ» ɩɿɞɯɨɞɭ ɞɨɡɜɨɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ 
ɫɤɨɪɨɬɢɬɢ ɩɪɨɫɬɨʀ ɦɚɲɢɧɢ ɧɚ ɌɈ ɬɚ ɪɟɦɨɧɬ, 
ɚ ɬɚɤɨɠ ɞɨɡɜɨɥɢɬɶ ɨɩɬɢɦɿɡɭɜɚɬɢ ɩɨɬɨɱɧɭ ɪɨ-
ɛɨɬɭ ɦɚɲɢɧɢ ɩɿɞ ɱɚɫ  ɨɩɟɪɚɬɢɜɧɨɝɨ ɚɧɚɥɿɡɭ 

ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɩɨɬɨɤɭ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚ-
ɦɟɬɪɿɜ  ɜ ɰɿɥɨɦɭ.  

ȼɚɪɬɨ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɨɛɪɨɛɥɟɧɧɹ ɧɚɹ-
ɜɧɢɯ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɋɟɚɥɿɡɚɰɿɹ 
ɨɛɪɨɛɥɹɧɧɹ ɩɨɬɨɱɧɢɯ ɫɤɥɚɞɨɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡ 
ɦɨɠɥɢɜɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɢɫɬɚɧɰɿɣɧɢɯ 
ɫɦɚɪɬ-ɫɢɫɬɟɦ ɬɚ ɫɭɩɭɬɧɢɤɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ  
ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɳɨ ɧɚ 
ɫɶɨɝɨɞɧɿ є ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦ. 

Ɂɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɞɿɣɫɧɟɧɧɹ 

ɜɫɿɯ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɜɢɳɟ ɮɭɧɤɰɿɣ ɦɨɠɟ ɛɭɬɢ 
ɡɚɛɟɡɩɟɱɟɧɟ ɡɚ ɭɦɨɜɢ ɫɬɜɨɪɟɧɧɹ ɧɚɩɪɹɦɤɭ 
ɥɨɝɿɫɬɢɤɢ ɜ ɝɚɥɭɡɿ ɝɿɞɪɨɩɪɢɜɨɞɭ. ɍ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ  ɥɨɝɿɫɬɢɤɚ ɩɨɜɢɧɧɚ ɫɬɚɬɢ ɿɧɬɟɝɪɚɬɨ-
ɪɨɦ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɩɨɬɨ-
ɤɿɜ  ɥɚɧɨɤ ɝɿɞɪɨɩɪɢɜɨɞɭ. 
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The notion and concept of machine-building  

logistic system of hydraulic drive 
Abstract. Currently, the literature provides a large 

number of interpretations of the concept of logistics. 

The main task of logistics is to optimize the parame-

ters that control the process of machine productivity 

(operational efficiency). The design of a modern con  

struction and road machine includes a hydraulic 

actuator, which consists of various elements. The 

logistic approach to the formation of a hydraulic 

drive should include a methodology for developing 

rational methods for managing material and infor-

mation flows (transmission, storage and processing) 

aimed at optimizing them. The use of the notion and 

concept of the machine-building logistics system of 

the hydraulic drive is dictated by the need to increase 

the coordination of the work of the elements, links 

and the hydraulic drive as a whole. The purpose of 

improving this concept at the first stage may be in-

creasing reliability of the hydraulic drive of con-

struction and road machines, and determining the 

optimal parameters for improving the performance of 

machines. The elements of the hydraulic drive and 

the flow of the working fluid set the rhythm of the 

system in the car and, accordingly, ensure smooth 

operation. The organization of continuous operation 

is an integral part of the logistic approach. The use 

of the “link” approach will allow minimizing the 

mailto:pelevin_leonid@ukr.net


Віȟник ХНАДУ, вип. 88, 2020, Ƞ. ІІ 127 

machine’s downtime for maintenance and repairs, as 

well as in the operational analysis of the information 

flow of diagnostic parameters, and will also enable 

to optimize the current operation of the machine as a 

whole. Attention should be paid to the processing of 

existing diagnostic parameters. As an implementa-

tion of the processing of the current constituent pa-

rameters, using remote smart systems is possible. 

With the use of satellite communication technologies 

in conditions of increasing productivity it becomes 

especially relevant. Ensuring the effectiveness of all 

the above functions can be achieved by creating a 

direction of logistics in the field of hydraulic drive. 

At the same time, logistics should act as an integra-

tor of the material and the accompanying infor-

mation flow of hydraulic drive links. 

Keywords: hydraulic drive, flow of working fluid, 

productivity increase, logistics. 
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ɉɨɧɹɬɢɟ ɢ ɤɨɧɰɟɩɰɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ 
ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɝɢɞɪɨɩɪɢɜɨɞɚ 
Аɧɧɨɬɚɰɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɥɢɬɟɪɚɬɭɪɟ 
ɩɪɢɜɨɞɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɩɪɟɬɚɰɢɣ 
ɩɨɧɹɬɢɹ ɥɨɝɢɫɬɢɤɢ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɥɨɝɢɫɬɢɤɢ 
ɫɬɨɢɬ ɜ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ, ɭɩɪɚɜɥɹɸɳɢɯ 
ɩɪɨɰɟɫɫɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɵ (ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨ-
ɜɪɟɦɟɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨ-ɞɨɪɨɠɧɨɣ ɦɚɲɢɧɵ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɢɞɪɨɩɪɢɜɨɞ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ 
ɜɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ. Ʌɨɝɢɫɬɢɱɟɫɤɢɣ 
ɩɨɞɯɨɞ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɝɢɞɪɨɩɪɢɜɨɞɚ ɞɨɥɠɟɧ 
ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɦɟɬɨɞɨɥɨɝɢɸ ɪɚɡɪɚɛɨɬɤɢ ɪɚɰɢ-
ɨɧɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɩɨɬɨɤɚɦɢ (ɩɟɪɟɞɚɱɚ, ɯɪɚɧɟɧɢɟ 
ɢ ɨɛɪɚɛɨɬɤɚ), ɧɚɰɟɥɟɧɧɵɦɢ ɧɚ ɢɯ ɨɩɬɢɦɢɡɚɰɢɸ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɢ ɤɨɧɰɟɩɰɢɢ ɦɚɲɢɧɨ-
ɫɬɪɨɢɬɟɥɶɧɨɣ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɝɢɞɪɨɩɪɢ-

ɜɨɞɚ ɩɪɨɞɢɤɬɨɜɚɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɜɵɲɟɧɢɹ 
ɫɥɚɠɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ, ɡɜɟɧɶɟɜ ɢ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ ɜ ɰɟɥɨɦ. ɐɟɥɶɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɷɬɨɣ ɤɨɧɰɟɩɰɢɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɟɬ ɛɵɬɶ 
ɭɜɟɥɢɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩ-
ɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ. Эɥɟɦɟɧɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɩɨɬɨ-
ɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɡɚɞɚɸɬ ɪɢɬɦ ɪɚɛɨɬɟ ɫɢ-
ɫɬɟɦɵ ɜ ɦɚɲɢɧɟ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. Ɉɪɝɚɧɢ-
ɡɚɰɢɹ ɛɟɫɩɪɟɪɵɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɱɚɫɬɶɸ ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ «ɡɜɟɧɶɟɜɨɝɨ» ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɢɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɩɪɨɫɬɨɢ ɦɚɲɢɧɵ ɧɚ ɌɈ 
ɢ ɪɟɦɨɧɬɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɩɟɪɚɬɢɜɧɨɦ ɚɧɚɥɢɡɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɬɟɤɭɳɭɸ 
ɪɚɛɨɬɭ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ. ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɨɛɪɚɛɨɬɤɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɚɥɢɡɚɰɢɢ 
ɨɛɪɚɛɨɬɤɢ ɬɟɤɭɳɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɫɦɚɪɬ-

ɫɢɫɬɟɦ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɭɬɧɢɤɨɜɵɯ ɬɟɯɧɨɥɨ-
ɝɢɣ ɫɜɹɡɢ  ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɢ ɷɬɨ ɫɬɚɧɨɜɢɬɫɹ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ. 
Эɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɜɵɲɟ ɮɭɧɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɡɚ ɫɱɟɬ 
ɫɨɡɞɚɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɥɨɝɢɫɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ. ɉɪɢ ɷɬɨɦ ɥɨɝɢɫɬɢɤɚ ɞɨɥɠɧɚ ɜɵɫɬɭ-
ɩɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɧɬɟɝɪɚɬɨɪɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɢ 
ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ ɟɦɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ 
ɡɜɟɧɶɟɜ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɩɪɢɜɨɞ, ɩɨɬɨɤ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɥɨ-
ɝɢɫɬɢɤɚ. 
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