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Аɧɧɨɬɚɰɢɹ. ɉɨɜɵɲɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ, ɫɬɨɹɳɟɣ ɩɟɪɟɞ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɶɸ ɧɚɪɹɞɭ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɩɟɪɟɝɨɧɨɜ. Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟ-
ɦɵɯ ɪɟɲɟɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɬɚɧɰɢɣ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ 
ɪɚɡɥɢɱɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɣ ɦɟɬɨɞ – ɦɟɬɨɞ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼɵɩɨɥɧɟɧɨ 
ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɩɭɫɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ – ɩɨɟɡɞɨɜ ɢ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɱɟɪɟɡ 
ɰɟɧɬɪɚɥɶɧɭɸ ɝɨɪɥɨɜɢɧɭ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ. ɐɟɥɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɭɡɤɢ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ – ɩɪɢɟɦɨɨɬɩɪɚ-
ɜɨɱɧɵɯ ɩɭɬɟɣ, ɫɬɪɟɥɨɱɧɨɣ ɝɨɪɥɨɜɢɧɵ, ɬɭɩɢɤɨɜɨɝɨ ɩɭɬɢ ɞɥɹ ɩɟɪɟɦɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ, ɜɵɯɨɞɧɨɣ 
ɝɨɪɥɨɜɢɧɵ ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɨɝɨ ɩɚɪɤɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɚɯ ɝɪɭɡɨɜɨɝɨ ɢ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɞɜɢɠɟɧɢɹ. ɉɨɥɭɱɟɧɵ ɱɚɫɬɧɵɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɪɚɡɦɟɪɚɯ ɞɜɢɠɟɧɢɹ ɢ ɩɪɢɧɹɬɵɯ ɞɨɩɭɳɟɧɢɹɯ. Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ ɨɫɭɳɟɫɬɜɥɟ-
ɧɚ ɧɚ ɹɡɵɤɟ GPSS ɜ ɫɪɟɞɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ GPSS World (ɭɱɟɛɧɚɹ ɜɟɪɫɢɹ).  
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Abstract. Increasing the throughput capacity of railway stations is the most important task facing the railway industry, along with 

the need to increase the capacity of hauls. Justification of the proposed solutions aimed at improving the work, including that of rail-

way stations, can be done using various tools, among which the modern method stands out – the method of simulation modeling. The 

article provides a brief description of the implementation of modeling the process of passing traffic flows – trains and train locomo-

tives – through the central neck of the precinct station. The purpose of the simulation is to determine the load of various elements – 

receiving and departure tracks, a turnout neck, a dead-end track for changing the direction of movement of train locomotives, the exit 

neck of the receiving and dispatching fleet for various sizes of freight and passenger traffic. Partial modeling results were obtained 

for certain parameters, motion sizes and accepted assumptions. The model is implemented in the GPSS language in the GPSS World 

simulation environment (training version). 

Keywords: precinct station, yard neck, locomotive changing, modeling, simulating model, GPSS modeling language 

 

ȼɜɟɞɟɧɢɟ 
ȼɨɩɪɨɫɵ ɩɨɜɵɲɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨ-ɩɪɟɠɧɟɦɭ 
ɚɤɬɭɚɥɶɧɵ [1, 2], ɨɫɨɛɟɧɧɨ ɜ ɫɜɟɬɟ ɡɚɞɚɱ, ɜɨɡɧɢ-
ɤɚɸɳɢɯ ɩɟɪɟɞ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɶɸ ɜ ɰɟɥɨɦ 
ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ. ȼ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɩɥɚɧɟ ɦɨɝɭɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɬɟɪɟɫ ɞɚɠɟ ɨɛɴɟɤɬɵ, ɩɨ ɤɨɬɨɪɵɦ, 
ɤɚɡɚɥɨɫɶ ɛɵ, ɩɨ ɢɫɬɟɱɟɧɢɢ ɦɧɨɝɢɯ ɥɟɬ ɧɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜɨɩɪɨɫɨɜ. Ʉ ɬɚɤɢɦ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɦɨɠ-
ɧɨ ɨɬɧɟɫɬɢ ɰɟɧɬɪɚɥɶɧɭɸ ɝɨɪɥɨɜɢɧɭ ɭɱɚɫɬɤɨɜɨɣ 

ɫɬɚɧɰɢɢ ɩɪɨɞɨɥɶɧɨɝɨ ɢɥɢ ɩɨɥɭɩɪɨɞɨɥɶɧɨɝɨ ɬɢɩɨɜ ɢ 
ɜɨɩɪɨɫ ɟɟ ɪɚɡɜɢɬɢɹ ɡɚ ɫɱɟɬ ɫɨɨɪɭɠɟɧɢɹ ɨɛɯɨɞɚ, ɱɬɨ 
ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ Ɇɉɋ 
Ɋɨɫɫɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɟɛɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɜɢ-
ɬɢɸ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɚɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɛɵɥɢ ɨɬ-
ɦɟɧɟɧɵ [3], ɚ ɜ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ (ɜ ɨɬɤɪɵɬɵɯ 
ɢɫɬɨɱɧɢɤɚɯ) ɩɨɞɨɛɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɚɜɬɨɪɚɦ ɧɚɣ-
ɬɢ ɧɟ ɭɞɚɥɨɫɶ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɯɟɦɵ ɭɱɚɫɬɤɨ-
ɜɵɯ ɫɬɚɧɰɢɢ ɜ ɩɪɢɧɰɢɩɟ ɢɫɫɥɟɞɨɜɚɥɢɫɶ.  
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Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ, ɧɨɪɦɚɬɢɜɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɜɨɩɪɨɫɭ ɫɨɨɪɭ-
ɠɟɧɢɹ ɨɛɯɨɞɚ ɧɚ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ [4] ɩɨɤɚɡɚɥ, 
ɱɬɨ ɨɛɯɨɞ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɨɪɭɠɚɬɶ ɩɪɢ ɞɨɫɬɢɠɟ-
ɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɪɨɝɚ ɱɢɫɥɚ ɩɨɟɡɞɨɜ, ɢɞɭɳɢɯ 
ɫɨ ɫɦɟɧɨɣ ɥɨɤɨɦɨɬɢɜɚ. ɉɪɢ ɷɬɨɦ ɨɱɟɜɢɞɧɨ, ɱɬɨ 
ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɤɚɤ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɝɨɪɥɨ-
ɜɢɧɵ, ɬɚɤ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɮɚɤɬɨɪɵ [5], ɡɚɤɥɸ-
ɱɚɸɳɢɟɫɹ, ɧɚɩɪɢɦɟɪ, ɜ ɧɚɥɢɱɢɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɢ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ, ɱɬɨ ɞɨɥɠɧɨ 
ɛɵɬɶ, ɧɟɫɨɦɧɟɧɧɨ, ɭɱɬɟɧɨ [6].  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɜɬɨɪɵ ɫɱɢɬɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 
ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 
ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɤɚɤɢɯ-
ɥɢɛɨ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɧɰɢɹɯ, ɢɫɫɥɟ-
ɞɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɪɨɩɭɫɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ 
ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɩɨ ɞɜɭɦ ɜɚɪɢ-
ɚɧɬɚɦ – ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢ ɧɚɥɢɱɢɢ ɨɛɯɨɞɚ. ȼ ɞɚɧ-
ɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɧɚ ɹɡɵɤɟ GPSS, ɤɨɬɨɪɵɣ ɭɫɩɟɲɧɨ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ [7], ɞɥɹ ɫɯɟɦɵ (ɪɢɫ. 1) ɞɥɹ ɛɚɡɨɜɨɝɨ 
ɜɚɪɢɚɧɬɚ (ɛɟɡ ɨɛɯɨɞɚ) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɝɨɪɥɨɜɢɧɟ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ [8]. 

Ɏɨɪɦɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɩɭɫɤɚ ɩɨɟɡɞɧɵɯ ɥɨɤɨ-
ɦɨɬɢɜɨɜ ɢ ɩɨɟɡɞɨɜ ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧ-
ɰɢɢ ɞɥɹ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɪɚɧɟɟ [9], 
ɧɨ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɚɜɬɨɪɵ ɪɟɲɢɥɢ ɞɚɬɶ Q-ɫɯɟɦɭ, ɛɨ-
ɥɟɟ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɭɸ ɩɨ ɨɩɟɪɚɰɢɹɦ (ɪɢɫ. 2).  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɢ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸ-
ɳɢɟ ɞɨɩɭɳɟɧɢɹ: 

 ɜ ɰɟɩɨɱɤɟ «ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɣ ɩɚɪɤ – ɥɨɤɨ-
ɦɨɬɢɜɧɵɣ ɬɭɩɢɤ – ɥɨɤɨɦɨɬɢɜɧɨɟ ɞɟɩɨ – ɥɨɤɨɦɨ-
ɬɢɜɧɵɣ ɬɭɩɢɤ – ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɣ ɩɚɪɤ» ɷɥɟɦɟɧɬ 
«ɥɨɤɨɦɨɬɢɜɧɨɟ ɞɟɩɨ» ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ [10] ɤɚɤ 
ɬɚɤɨɜɨɣ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɧɟɦ 
ɬɪɚɧɡɚɤɬɚ-ɩɨɟɡɞɧɨɣ ɥɨɤɨɦɨɬɢɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɨɦɟɧɬɭ, ɤɨɝɞɚ 
ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɚɧ ɥɨɤɨɦɨɬɢɜ, ɬ.ɟ. ɤ ɨɤɨɧɱɚɧɢɸ 
ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚ ɩɪɢɟɦɨ-
ɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɹɯ; 

 ɧɟ ɭɱɢɬɵɜɚɥɨɫɶ ɜɥɢɹɧɢɟ ɱɟɬɧɨɝɨ ɩɨɬɨɤɚ ɩɨ-
ɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɧɚ ɩɪɨɫɥɟɞɨɜɚɧɢɟ ɜ ɥɨɤɨɦɨ-
ɬɢɜɧɨɦ ɞɟɩɨ ɧɟɱɟɬɧɵɯ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ; 

 ɧɚɛɨɪ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚ ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ 
ɩɭɬɹɯ ɩɪɢɧɢɦɚɥɢɫɶ ɞɥɹ ɭɫɪɟɞɧɟɧɧɵɯ ɭɫɥɨɜɢɣ ɚɧɚ-
ɥɨɝɢɱɧɨɣ ɫɬɚɧɰɢɢ; 

 ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɛɨɬɟ 
ɛɪɢɝɚɞ, ɜɵɩɨɥɧɹɸɳɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɢ ɤɨɦɦɟɪɱɟɫɤɢɣ ɨɫɦɨɬɪ ɫɨɫɬɚɜɨɜ ɩɨɟɡɞɨɜ ɫ ɪɚɫɱɟ-
ɬɨɦ, ɱɬɨ ɢɯ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ, ɢ ɨɧɢ ɧɟ ɫɬɚɧɭɬ «ɭɡ-
ɤɢɦ» ɦɟɫɬɨɦ. 

Ɏɪɚɝɦɟɧɬ ɚɥɝɨɪɢɬɦɚ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɫɥɟ-
ɞɨɜɚɧɢɹ ɩɨɟɡɞɨɜ ɢ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɜ ɫɢɫɬɟ-
ɦɟ «ɩɪɢɟɦɨ-ɨɬɩɪɚɜɨɱɧɵɣ ɩɚɪɤ – ɥɨɤɨɦɨɬɢɜɧɨɟ ɞɟ-
ɩɨ» ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3. 

 

 
 

Ɋɢɫ. 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɨɪɥɨɜɢɧɵ ɭɱɚɫɬɤɨɜɨɣ ɫɬɚɧɰɢɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɟɪɟɞɜɢɠɟɧɢɣ:  
1 – ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ; 2 – ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ;  

3 – ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ 

 

 
 

Ɋɢɫ. 2. Q-ɫɯɟɦɚ ɫɥɟɞɨɜɚɧɢɹ ɬɪɚɧɡɚɤɬɚ ɱɟɪɟɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɭɸ ɫɬɚɧɰɢɸ  
(ɩɪɢɟɦɨ-ɨɬɩɪɚɜɨɱɧɵɣ ɩɚɪɤ – ɥɨɤɨɦɨɬɢɜɧɨɟ ɞɟɩɨ): ɂ1 – ɢɫɬɨɱɧɢɤ ɝɟɧɟɪɚɰɢɢ ɜɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ;  
Ʉ1–Ʉ7 – ɤɚɧɚɥɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; Ʉɥ1–Ʉɥ4 – ɩɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ; ɇ1–ɇ3 – ɧɚɤɨɩɢɬɟɥɢ 
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Ɋɢɫ. 3. Ɏɪɚɝɦɟɧɬ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ  
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 

 
ɉɨɫɥɟ ɝɟɧɟɪɚɰɢɢ ɜɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɬɪɚɧɡɚɤɬɨɜ-

ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ1
 (ɛɥɨɤɨɦ GENERATE, ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ), ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨ-
ɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɟɦɚ ɩɨɟɡɞɨɜ ɩɨ ɧɟɩɟɪɟɫɟɱɟ-
ɧɢɸ ɫ ɩɨɟɡɞɨɦ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɚɬɟɝɨɪɢɢ, ɫɨɛɥɸɞɟ-
ɧɢɟ ɢɧɬɟɪɜɚɥɚ ɦɟɠɞɭ ɩɪɢɛɵɜɚɸɳɢɦɢ ɩɨɟɡɞɚɦɢ 
(ɭɫɥɨɜɢɟ ɫɜɨɛɨɞɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɛɥɨɤɨɦ TEST). ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɫɜɨɛɨɞɧɨ-
ɫɬɢ ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɟɣ (ɦɧɨɝɨɤɚɧɚɥɶɧɨɟ ɭɫɬ-

ɪɨɣɫɬɜɨ Park «PO» ɛɥɨɤɨɦ GATE) ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɧɹ-
ɬɢɟ (ɭɫɬɪɨɣɫɬɜɨ Park «PO» ɛɥɨɤɨɦ ENTER) ɩɨɟɡɞɨɦ 
ɩɭɬɢ ɩɚɪɤɚ (ɛɥɨɤ ADVANCE). Ⱦɚɥɟɟ ɫɨɡɞɚɟɬɫɹ ɤɨɩɢɹ 
ɬɪɚɧɡɚɤɬɚ (SPLIT) ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɩɨɩɭɬ-
ɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɩɨɟɡɞɨɜ. ɋ ɬɪɚɧɡɚɤɬɨɦ-ɩɨɟɡɞɨɦ 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɟɪɜɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ 
ɧɚ ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ ɩɭɬɹɯ, ɜɤɥɸɱɚɹ ɨɬɰɟɩɤɭ ɩɨ-
ɟɡɞɧɨɝɨ ɥɨɤɨɦɨɬɢɜɚ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ, 
ɪɟɚɥɢɡɭɟɬɫɹ ɛɥɨɤɨɦ ADVANCE). ɉɟɪɟɞ ɩɪɨɜɟɪɤɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɫɥɟɞɨɜɚɧɢɹ ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ – ɫɜɨ-
ɛɨɞɧɨɫɬɢ ɝɨɪɥɨɜɢɧɵ, ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɬɭɩɢɤɚ ɢ ɬ.ɞ. 
(TEST), ɬɪɚɧɡɚɤɬ-ɥɨɤɨɦɨɬɢɜ ɜɯɨɞɢɬ ɜ ɨɱɟɪɟɞɶ ɞɥɹ 
ɫɧɹɬɢɹ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɡɚɞɟɪɠɤɟ (ɛɥɨɤ QUEUE).    

ɉɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɨɱɟɪɟɞɢ (DEPART) ɫɨɡɞɚɟɬɫɹ ɤɨɩɢɹ 

ɬɪɚɧɡɚɤɬɚ-ɩɨɟɡɞɧɨɣ ɥɨɤɨɦɨɬɢɜ (SPLIT), ɤɨɬɨɪɵɣ 
ɫɥɟɞɭɟɬ ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ ɜ ɥɨɤɨɦɨɬɢɜɧɵɣ ɬɭɩɢɤ. 
Ɍɪɚɧɡɚɤɬ-ɨɪɢɝɢɧɚɥ ɨɫɬɚɟɬɫɹ ɜ ɦɧɨɝɨɤɚɧɚɥɶɧɨɦ ɭɫɬ-

ɪɨɣɫɬɜɟ (Park «PO») ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 
(ADVANCE) ɢ ɨɠɢɞɚɧɢɹ ɬɪɚɧɡɚɤɬɚ-ɩɨɟɡɞɧɨɝɨ ɥɨɤɨ-
ɦɨɬɢɜɚ (ASSEMBLE) ɜ ɰɟɥɹɯ ɢɦɢɬɚɰɢɢ ɟɝɨ ɩɪɢɰɟɩ-
ɤɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɛɪɚ-
ɛɨɬɤɚ ɩɨɟɡɞɚ (ADVANCE). 

Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɪɨɫɬɟ ɱɢɫɥɚ ɝɪɭɡɨ-
ɜɵɯ ɩɨɟɡɞɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ ɜ ɧɟɱɟɬɧɵɣ ɩɪɢɟɦɨɨɬɩɪɚ-
ɜɨɱɧɵɣ ɩɚɪɤ, ɧɚɱɢɧɚɹ ɨɬ 24 ɩɨɟɡɞɨɜ, ɢ ɩɹɬɢ ɩɚɪɚɯ 
ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4–7.  
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Ɋɢɫ. 4. Ɂɚɝɪɭɡɤɚ ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ  
ɩɭɬɟɣ ɧɟɱɟɬɧɨɝɨ ɩɚɪɤɚ  
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Ɋɢɫ. 5. Ɂɚɝɪɭɡɤɚ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɬɭɩɢɤɚ 

 

0

0,1

0,2

0,3

0,4

24 30 36 42 48

0,199

0,249

0,298

0,346

0,394

ɑɢɫɥɨ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ  
 

Ɋɢɫ. 6. Ɂɚɝɪɭɡɤɚ ɰɟɧɬɪɚɥɶɧɨɣ ɝɨɪɥɨɜɢɧɵ ɫɬɚɧɰɢɢ 

1
 

                                                        
1
 ɉɨɞ ɬɪɚɧɡɚɤɬɨɦ ɩɨɧɢɦɚɟɬɫɹ ɥɸɛɨɣ ɞɜɢɠɭɳɢɣɫɹ ɜ ɦɨɞɟɥɢ ɷɥɟɦɟɧɬ, ɢɦɢɬɢɪɭɸɳɢɣ ɤɚɤ ɩɪɨɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬ-

ɧɵɯ ɩɨɬɨɤɨɜ (ɩɨɟɡɞɚ, ɥɨɤɨɦɨɬɢɜɵ), ɬɚɤ ɢ ɷɥɟɦɟɧɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 



ɂɋɋɅȿȾɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɉɊɈɉɍɋɄȺ ɌɊȺɇɋɉɈɊɌɇɕɏ ɉɈɌɈɄɈȼ ɑȿɊȿɁ ȽɈɊɅɈȼɂɇɍ  
ɍɑȺɋɌɄɈȼɈɃ ɋɌȺɇɐɂɂ ɆȿɌɈȾɈɆ ɂɆɂɌȺɐɂɈɇɇɈȽɈ ɆɈȾȿɅɂɊɈȼȺɇɂə 
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Ɋɢɫ. 7. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɟɤ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ 

 
ȼɵɜɨɞɵ 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɢ ɩɚɪɚɦɟɬɪɚɯ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɱɟɬɧɵɯ ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ, ɤɨɬɨɪɨɟ ɭɞɚɥɨɫɶ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɩɪɢɟ-
ɦɨɨɬɩɪɚɜɨɱɧɵɣ ɩɚɪɤ, ɫɨɫɬɚɜɢɥɨ 48 %; 

– ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɟ ɩɭɬɢ ɡɚɝɪɭɠɟɧɵ ɞɨ 84 %; 
– ɥɨɤɨɦɨɬɢɜɧɵɣ ɬɭɩɢɤ ɢɦɟɟɬ ɡɚɝɪɭɡɤɭ ɞɨ 76 %;  
– ɰɟɧɬɪɚɥɶɧɚɹ ɝɨɪɥɨɜɢɧɚ ɡɚɝɪɭɠɟɧɚ ɞɨ 39 %; 
– ɡɚɞɟɪɠɤɢ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɫɨɫɬɚɜɢɥɢ 

ɨɬ 10 ɞɨ 83 ɦɢɧ. 
 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɚɦɵɦ ɡɚɝɪɭɠɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ ɹɜɥɹɸɬɫɹ ɩɪɢɟɦɨɨɬɩɪɚ-
ɜɨɱɧɵɟ ɩɭɬɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɢɯ ɜɵɫɨɤɚɹ 
ɡɚɝɪɭɡɤɚ ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɥɟɞɫɬɜɢɟɦ ɡɚɞɟɪɠɟɤ 
ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ ɧɚ ɷɥɟɦɟɧɬɟ «ɥɨɤɨɦɨɬɢɜɧɵɣ 
ɬɭɩɢɤ» ɜ ɨɠɢɞɚɧɢɢ ɨɫɜɨɛɨɠɞɟɧɢɹ ɝɨɪɥɨɜɢɧɵ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ ɜɚɪɢɚɧɬ ɫ ɫɨɨɪɭɠɟɧɢɟɦ ɨɛɯɨɞɧɨɝɨ ɩɭɬɢ, ɩɨɡɜɨ-
ɥɹɸɳɢɦ ɪɚɡɝɪɭɡɢɬɶ ɝɨɪɥɨɜɢɧɭ ɨɬ ɨɬɩɪɚɜɥɹɸɳɢɯɫɹ 
ɧɟɱɟɬɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ, ɚ ɡɧɚɱɢɬ, ɭɦɟɧɶɲɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɨɟɡɞɧɵɯ ɥɨɤɨɦɨɬɢ-
ɜɨɜ ɜ ɥɨɤɨɦɨɬɢɜɧɨɦ ɬɭɩɢɤɟ, ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨ 
ɜɨɡɦɨɠɧɵɦ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 
ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  
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