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ɋɂɋɌȿɆ Ɂ ɆȺɀɈɊɂɌȺɊɇɂɆɂ ɋɏȿɆȺɆɂ ɊȿɁȿɊȼɍȼȺɇɇə 
 

EVALUATION OF THE ABSOLUTE OPERATION OF TRANSPORT SYSTEMS WITH 
MAJORITARY RESERVATION SCHEMES 

 
Ⱥɭɥɿɧ ȼɿɤɬɨɪ, Ƚɨɥɭɛ Ⱦɦɢɬɪɨ 

 

ɐɟɧɬɪɚɥɶɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɩɪɨɫɩ. ɍɧɿɜɟɪɫɢɬɟɬɫɶɤɢɣ, 8, ɦ. Ʉɪɨɩɢɜɧɢɰɶɤɢɣ, 25006 

 
The method of estimation of reliability of automobile transport systems with majority rule of 

reservation, using methods of Boolean algebra is developed. In doing so, both mandatory and 

possible transportation channels are considered, as well as the appearance of the logical function. 

The formula for assessing the reliability and the binomial expression of the possible states of the 

transport system with the majority rule of reservation, which includes the reserve traffic channels, is 

obtained. 

 
Ɉɰɿɧɤɚ ɣɦɨɜɿɪɧɨɫɬɿ ɧɟɫɭɦɿɫɧɢɯ ɩɨɞɿɣ ɜ ɬɟɨɪɿʀ ɣɦɨɜɿɪɧɨɫɬɿ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɿ: ɹɤɳɨ 

ɫɢɫɬɟɦɚ ɦɚє ɞɟɤɿɥɶɤɚ ɦɨɠɥɢɜɢɯ ɧɟɫɭɦɿɫɧɢɯ ɲɥɹɯɿɜ ɩɟɪɟɯɨɞɭ ɜ ɿɧɲɢɣ ɫɬɚɧ, ɬɨ ɣɦɨɜɿɪɧɿɫɬɶ 
ɩɟɪɟɯɨɞɭ ɞɨɪɿɜɧɸє ɫɭɦɿ ɣɦɨɜɿɪɧɨɫɬɿ ɡɞɿɣɫɧɟɧɧɹ ɤɨɠɧɨɝɨ ɡ ɧɢɯ [1]. ɇɟɫɭɦɿɫɧɿ ɲɥɹɯɢ ɩɟɪɟɯɨɞɭ - 
ɰɟ ɲɥɹɯɢ, ɹɤɿ ɧɟ ɦɨɠɭɬɶ ɪɟɚɥɿɡɨɜɭɜɚɬɢɫɹ ɨɞɧɨɱɚɫɧɨ. 

Ɉɰɿɧɤɚ ɣɦɨɜɿɪɧɨɫɬɿ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ 
ɠɨɞɟɧ ɜɚɪɿɚɧɬ ɩɟɪɟɜɟɡɟɧɶ ɧɟ є ɜɢɫɨɤɨɧɚɞɿɣɧɢɦ ɿ ɬɪɚɧɫɩɨɪɬɧɢɣ ɩɪɨɰɟɫ ɪɟɚɥɿɡɭєɬɶɫɹ ɡ ɜɢɫɨɤɢɦ 
ɫɬɭɩɟɧɟɦ ɪɢɡɢɤɭ. 

Ɋɨɡɪɚɯɭɧɨɤ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɡ ɦɚɠɨɪɢɬɚɪɧɢɦɢ ɫɯɟɦɚɦɢ 
ɪɟɡɟɪɜɭɜɚɧɧɹ ɦɚє ɫɜɨɸ ɫɩɟɰɢɮɿɤɭ, ɨɫɤɿɥɶɤɢ ɩɪɢ ɬɚɤɨɦɭ ɪɟɡɟɪɜɭɜɚɧɧɿ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɱɢɫɥɚ ɪɨɛɨɱɢɯ ɤɚɧɚɥɿɜ ɧɟ ɦɟɧɲɟ ɡɚɞɚɧɨɝɨ ɜ 
ɞɨɝɨɜɨɪɿ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ [2]. 

Ⱦɥɹ ɛɟɡɜɿɞɦɨɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚɤɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ 
ɧɟɨɛɯɿɞɧɚ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ ɧɟ ɦɟɧɲɟ h ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ ɡ l ɦɨɠɥɢɜɢɯ, ɜɤɥɸɱɚɸɱɢ 
ɨɫɧɨɜɧɿ ɿ ɪɟɡɟɪɜɧɿ ɤɚɧɚɥɢ. Ȳɯ ɥɨɝɿɱɧɚ ɮɭɧɤɰɿʀ ɦɚɸɬɶ ɜɢɝɥɹɞ: 
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Ⱦɥɹ ɪɨɡɝɨɪɧɟɧɨɝɨ ɡɚɩɢɫɭ ɥɨɝɿɱɧɨʀ ɮɭɧɤɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ, 
ɳɨ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ ɿ-ɝɨ ɤɚɧɚɥɭ ɞɨɫɬɚɜɤɢ (ɣɨɝɨ ɫɬɚɧ ɿɯ ) ɿ ɧɚɹɜɧɿɫɬɶ ɜɿɞɦɨɜɢ ɤɚɧɚɥɭ ɞɨɫɬɚɜɤɢ 
(ɫɬɚɧ ɿɯ ) є ɩɨɞɿɹɦɢ ɩɨɩɚɪɧɨ ɧɟɫɭɦɿɫɧɢɦɢ. ɋɬɚɧ ɿɯ  ɜɢɤɥɸɱɚє ɫɬɚɧ ɿɯ , ɩɪɢɱɨɦɭ ɦɚє ɦɿɫɰɟ 
ɪɿɜɧɿɫɬɶ: )xP()P(x ii 1 . 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɪɚɡɿ ɪɨɛɨɬɢ ɞɜɨɯ ɨɛɨɜ’ɹɡɤɨɜɢɯ ɿ ɬɪɶɨɯ ɦɨɠɥɢɜɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɥɨɝɿɱɧɚ ɮɭɧɤɰɿɹ (x)  ɛɭɞɟ ɦɚɬɢ ɜɢɝɥɹɞ: 

      )xx(xxxx)xxx(xxxx 321321321321  . (2) 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɧɨɦɿɧɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɦɨɠɥɢɜɢɣ ɩɟɪɟɯɿɞ ɜɿɞ ɛɭɥɟɜɢɯ 
ɡɦɿɧɧɢɯ ɭ ɥɨɝɿɱɧɿɣ ɮɭɧɤɰɿʀ, ɞɨ ɮɭɧɤɰɿʀ ɧɚɞɿɣɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. Ɍɨɛɬɨ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɨɡɤɥɚɞɚɧɧɹ ɛɿɧɨɦɚ, ɳɨɞɨ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ «ɞɜɚ ɤɚɧɚɥɢ ɩɟɪɟɜɟɡɟɧɶ ɡ ɬɪɶɨɯ» ɮɨɪɦɭɥɚ ɞɥɹ 
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ɪɨɡɪɚɯɭɧɤɭ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡɧɚɯɨɞɢɬɶɫɹ ɲɥɹɯɨɦ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɢɪɚɡɭ ɣɦɨɜɿɪɧɨɫɬɿ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɣɨɝɨ ɫɬɚɧɿɜ: 

1

)QP(

321321321321

321321321321
3




QQQPQQQPQQQP

PPQPQPQPPPPP
.  (3) 

ɍ ɪɚɡɿ ɪɿɜɧɨɧɚɞɿɣɧɨɫɬɿ ɨɫɧɨɜɧɢɯ ɿ ɪɟɡɟɪɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɮɨɪɦɭɥɢ (3), ɩɪɢ PPPP  321  ɿ QQQQ  321 , ɨɬɪɢɦɚєɦɨ: 

133 32233  QQPQɊɊQ)(P ,   (3) 

ɉɟɪɲɢɣ ɞɨɞɚɧɨɤ ɭ ɮɨɪɦɭɥɿ (3) ɜɢɡɧɚɱɚє ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɜɫɿɯ ɬɪɶɨɯ 
ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ. Ɂ ɞɪɭɝɨɝɨ ɩɨ ɱɟɬɜɟɪɬɢɣ ɞɨɞɚɧɤɢ ɜɤɥɸɱɧɨ ɜɢɡɧɚɱɚɸɬɶ ɛɟɡɜɿɞɦɨɜɧɭ ɪɨɛɨɬɭ 
ɹɤɨɝɨ-ɧɟɛɭɞɶ ɨɞɧɨɝɨ ɤɚɧɚɥɭ ɩɟɪɟɜɟɡɟɧɶ, ɡ ɩ'ɹɬɨɝɨ ɩɨ ɫɶɨɦɢɣ ɜɤɥɸɱɧɨ - ɪɨɛɨɬɭ ɨɞɧɨɝɨ ɤɚɧɚɥɭ 
ɩɪɢ ɜɿɞɦɨɜɿ ɞɜɨɯ ɿɧɲɢɯ. Ɉɫɬɚɧɧɿɣ ɞɨɞɚɧɨɤ ɜɢɡɧɚɱɚє ɣɦɨɜɿɪɧɿɫɬɶ ɬɨɝɨ, ɳɨ ɜɿɞɛɭɞɟɬɶɫɹ 
ɨɞɧɨɱɚɫɧɚ ɜɿɞɦɨɜɚ ɭ ɜɫɿɯ ɬɪɶɨɯ ɤɚɧɚɥɚɯ ɩɟɪɟɜɟɡɟɧɶ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
Ⱦɨɞɚɧɤɢ 5-8 ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɫɬɚɧɢ ɜɿɞɦɨɜ ɞɚɧɨʀ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ, ɨɫɤɿɥɶɤɢ ɞɥɹ 
ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɧɟ ɦɟɧɲɟ ɞɜɨɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ. 

ȼ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɣɦɨɜɿɪɧɨɫɬɿ ɜɿɞɦɨɜɢ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ ɪɟɡɟɪɜɭɜɚɧɧɹ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ 
ɫɢɫɬɟɦɿ ɜɢɡɧɚɱɚɬɢɦɟɬɶɫɹ ɩɨ ɮɨɪɦɭɥɿ: 

321321321321 QQQPQQQPQQQPQ  .   (4) 

Ɍɨɦɭ ɤɪɢɬɟɪɿєɦ ɧɚɞɿɣɧɨɫɬɿ є ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɚɜɬɨɦɨɛɿɥɶɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɞɨɪɿɜɧɸє: 

QPPQPQPQPPPPPP  1321321321321 .  (5) 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɡ ɦɚɠɨɪɢɬɚɪɧɢɦɢ ɫɯɟɦɚɦɢ ɪɟɡɟɪɜɭɜɚɧɧɹ, ɳɨ ɧɚɥɿɱɭɸɬɶ hl   

ɪɟɡɟɪɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɚ ɬɚɤɨɠ hl   ɪɟɡɟɪɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɛɭɞɶ-ɹɤɨɝɨ ɡ nh   
ɫɬɪɭɤɬɭɪɧɢɯ ɟɥɟɦɟɧɬɿɜ ɨɫɧɨɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɛɿɧɨɦɿɧɚɥɶɧɢɣ ɜɢɪɚɡ ɦɨɠɥɢɜɢɯ ɫɬɚɧɿɜ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɛɭɞɟ ɡɚɩɢɫɚɧɢɣ ɮɨɪɦɭɥɨɸ: 
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ɇɚɜɟɞɟɧɢɣ ɩɿɞɯɿɞ ɨɰɿɧɤɢ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ, ɡ ɜɪɚɯɭɜɚɧɧɹɦ 
ɨɛɨɜ’ɹɡɤɨɜɢɯ ɿ ɦɨɠɥɢɜɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɚ ɬɚɤɨɠ ɜɢɝɥɹɞɭ ɥɨɝɿɱɧɨʀ ɮɭɧɤɰɿʀ, ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɩɿɞɜɢɳɢɬɢ ɧɚɞɿɣɧɿɫɬɶ ʀɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ 
ɞɨɫɬɚɜɤɢ. 
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