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ɊȺɐɂɈɇȺɅɖɇȺə�ɈɊȽȺɇɂɁȺɐɂə�ɅɈȽɂɋɌɂɑȿɋɄɂɏ�ɈɉȿɊȺɐɂɃ 
ɇȺ�ɌɊȺɇɋɉɈɊɌɇɈ�ɋɄɅȺȾɋɄɂɏ�ɄɈɆɉɅȿɄɋȺɏ 

 
Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ-

ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɹɦɨɣ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ. Ɉɩɪɟɞɟɥɟɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ, ɚ�ɬɚɤɠɟ 
ɨɱɟɪɟɞɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɮɚɤɬɨɪɵ, 
ɨɤɚɡɵɜɚɸɳɢɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɡɚɞɟɪɠɤɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ, ɩɪɟɞɥɨɠɟɧɵ� ɦɟɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ� ɭɫɤɨɪɢɬɶ 
ɩɪɨɰɟɫɫ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɧɚ�ɫɤɥɚɞɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ. 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɫɤɥɚɞɫɤɢɯ�ɤɨɦɩɥɟɤ-

ɫɨɜ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɚɫɩɟɤɬɨɦ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɝɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ. Ƚɪɭɡɨɜɵɟ 
ɫɬɚɧɰɢɢ� ɢɝɪɚɸɬ�ɤɥɸɱɟɜɭɸ�ɪɨɥɶ�ɜ�ɷɬɨɦ�ɩɪɨɰɟɫɫɟ, ɩɨɫɤɨɥɶɤɭ�ɨɧɢ�ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ�ɤɨɨɪɞɢɧɚɰɢɸ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɬɚɤɢɯ�ɤɚɤ�ɚɜɬɨɦɨɛɢɥɶɧɵɣ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɜɨɞɧɵɣ�ɢ�ɜɨɡɞɭɲɧɵɣ (ɪɢɫɭɧɨɤ 1). 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɝɪɭɡɨɜɨɣ� ɫɬɚɧ-
ɰɢɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɪɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɟ� ɱɚɫɬɨ� ɢɦɟɸɬ� ɞɢɧɚɦɢɱɟɫɤɢ� ɜɚɪɢɚɬɢɜ-
ɧɵɟ� ɩɚɪɚɦɟɬɪɵ [1]. Ⱦɥɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɨɩɢɫɚɧɢɹ� ɞɚɧɧɵɯ� ɜɨɩɪɨɫɨɜ� ɪɚɫ-
ɫɦɨɬɪɢɦ�ɩɪɢɦɟɧɟɧɢɟ�ɩɨɥɨɠɟɧɢɣ�ɚɩɩɚɪɚɬɚ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
�ɌɆɈ). ɉɨ� ɩɪɢɧɹɬɨɣ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɌɆɈ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɜɢɞɨɜ� ɬɪɚɧɫ-
ɩɨɪɬɚ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɜɢɞɟ�ɡɚɦɤɧɭɬɨɣ�ɫɟɬɢ�ɫ 
ɜɟɪɨɹɬɧɨɫɬɹɦɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ [2]. 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɨɪɹɞɤɚ� ɜɵɩɨɥɧɟɧɢɹ� ɷɥɟɦɟɧɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɰɟɩɢ�ɌɋɄ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɢɡɭɱɟɧɢɟ�ɫɩɟɰɢɮɢɤɢ�ɤɚɠɞɨɝɨ�ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ 
ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɝɪɭɡɨɜ, ɤɨɬɨɪɵɟ�ɨɧɢ�ɞɨɫɬɚɜɥɹɸɬ. 
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Ɋɢɫɭɧɨɤ 1 – Ɉɫɧɨɜɧɵɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ 

ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɯ�ɤɨɦɩɥɟɤɫɨɜ 
Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢ� ɪɟɧɬɚɛɟɥɶɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ 

ɌɋɄ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɩɨɥɧɢɬɶ� ɫɟɬɟɜɨɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ� ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ�ɢɥɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɩɚɪɚɥɥɟɥɶɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɨɩɟɪɚɰɢɣ 
ɫ�ɝɪɭɡɚɦɢ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɵ�ɜɚɪɢɚɧɬɨɜ�ɜɡɚɢɦɨɫɜɹɡɟɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɌɋɄ 

ɑɚɫɬɨ� ɫɩɪɨɫ� ɧɚ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ, ɚ� ɬɚɤɠɟ� ɨɩɟɪɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɵɟ� ɜ 
ɩɪɨɰɟɫɫɟ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ, ɧɨɫɹɬ� ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ, ɩɨɷɬɨɦɭ� ɧɚɢɛɨ-
ɥɟɟ�ɩɨɞɯɨɞɹɳɢɦ�ɫɩɨɫɨɛɨɦ�ɩɨɫɬɪɨɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɰɟɩɢ�ɦɨ-
ɝɭɬ� ɛɵɬɶ� ɫɟɬɢ� ɉɟɬɪɢ,  ɤɨɬɨɪɵɟ� ɞɥɹ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɩɨɡɜɨɥɹɸɬ 
ɪɚɡɛɢɜɚɬɶ�ɨɫɧɨɜɧɵɟ�ɷɥɟɦɟɧɬɵ�ɧɚ�ɩɨɞɫɢɫɬɟɦɵ, ɱɬɨ�ɫɧɢɠɚɟɬ�ɩɨɝɪɟɲɧɨɫɬɶ�ɛɭ-
ɞɭɳɢɯ�ɪɚɫɱɟɬɨɜ�ɫɪɨɤɨɜ�ɞɨɫɬɚɜɤɢ (ɩɟɪɟɜɚɥɤɢ) ɝɪɭɡɨɜ [3]. 

Ɋɚɫɫɦɨɬɪɢɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɌɋɄ�ɫ�ɬɚɪɧɨ�ɲɬɭɱɧɵɦɢ�ɝɪɭɡɚɦɢ 
ɩɪɢ�ɩɟɪɟɞɚɱɟ�ɧɚ�ɚɜɬɨɬɪɚɧɫɩɨɪɬ�ɫɨɛɫɬɜɟɧɧɢɤɨɜ. ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜɚɪɢɚɧɬɵ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ�ɨɫɧɨɜɧɵɯ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɩɪɢ 
ɨɪɝɚɧɢɡɚɰɢɢ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɝɪɭɡɨɜ� ɧɚ� ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ. Ɉɱɟɪɟɞ-
ɧɨɫɬɶ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɦɨɠɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɧɚ�ɨɫɧɨɜɟ�ɫɥɟɞɭɸɳɢɯ 
ɩɪɢɧɰɢɩɨɜ�ɌɆɈ�ɢ�ɩɨɥɢɬɢɤɢ�ɩɪɢɨɪɢɬɟɬɚ [4]:  
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í «ɩɟɪɜɵɣ�ɩɪɢɲɟɥ – ɩɟɪɜɵɣ�ɨɛɫɭɠɢɜɚɟɬɫɹ» (FCFS);  
í «ɩɨɫɥɟɞɧɢɣ�ɩɪɢɲɟɥ – ɩɟɪɜɵɣ�ɨɛɫɭɠɢɜɚɟɬɫɹ» (LIFO). 
ȼɚɠɧɵɦ� ɚɫɩɟɤɬɨɦ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɫɤɥɚɞ-

ɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɢɡɚɰɢɹ�ɦɚɪɲɪɭɬɨɜ�ɞɜɢɠɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ�ɢ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ, ɚ�ɬɚɤɠɟ�ɦɢɧɢɦɢɡɚɰɢɹ�ɜɪɟ-
ɦɟɧɢ�ɩɪɨɫɬɨɹ�ɬɪɚɧɫɩɨɪɬɚ (ɬɚɛɥɢɰɚ 1). 
Таблица 1 – Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɨɣ  

ɦɚɲɢɧɵ 
ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ 

ɋɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ, ɫ  = пп + п + т + р 
Ɍɟɯɧɢɱɟɫɤɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭ-
ɡɨɱɧɵɯ�ɦɚɲɢɧ, ɬ�ɱ, 

Пɬ = 3600 ∙ ɧ/ ɰ
ɫɨɜ 

 
 

147,7  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɞɧɨɝɨ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ, ɫ,  

ɰ
ɫɨɜ = φ( + + + +. . . + ) 

 
73,12  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɝɪɭɡɱɢɤɚ� ɫ� ɝɪɭ-
ɡɨɦ, ɫ, 

= ɩɟɪ

ɩɟɪ/ɝɪ
+ ɪ ɡ 

 
 
 

9,14  

ȼɪɟɦɹ�ɩɨɞɴɟɦɚ�ɝɪɭɡɚ, ɫ,  

= ɩ

ɩ/ɝɪ
+ ɪ ɡ 

 
 

19,5  
ȼɪɟɦɹ�ɨɩɭɫɤɚɧɢɹ�ɩɨɪɨɠɧɟɣ�ɤɚɪɟɬɤɢ, ɫ, 

= ɩ

ɩ/ɛɟɡɝɪ
+ ɪ ɡ 

 
 

14,7  
ȼɪɟɦɹ�ɧɚ�ɨɛɪɚɬɧɵɣ�ɯɨɞ�ɩɨɝɪɭɡɱɢɤɚ (ɛɟɡ�ɝɪɭɡɚ), ɫ, 

= пер

пер/безгр
+ р з 

 
 

8,06  

Ɉɛɳɟɟ� ɜɪɟɦɹ� ɧɚɯɨɠɞɟɧɢɹ� ɚɜɬɨɦɨɛɢɥɹ� ɝɪɭɡɨɩɨɞɴɟɦ-
ɧɨɫɬɶɸ 15 ɬ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɦɢɧ, 

= + + + = +  

 
 

30,1  
Ɉɛɳɟɟ� ɜɪɟɦɹ� ɧɚɯɨɠɞɟɧɢɹ� ɚɜɬɨɦɨɛɢɥɹ� ɩɪɢ� ɨɮɨɪɦɥɟ-
ɧɢɢ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɩɚɪɚɥɥɟɥɶɧɨ�ɫ�ɩɨɝɪɭɡ-
ɤɨɣ, ɦɢɧ, 

= + + = +  

 
 
 

23,1  

ɉɚɪɚɥɥɟɥɶɧɨɟ� ɜɵɩɨɥɧɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚ-
ɬɢɬɶ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɹ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɧɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɨɝɪɭɡɤɚ�ɡɚɧɢɦɚɟɬ�ɦɟɧɶɲɟ�ɜɪɟɦɟɧɢ (6,1 ɦɢɧ) ɜ�ɫɪɚɜɧɟɧɢɢ 
ɫɨ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ (ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ) ɨɩɟɪɚɰɢɹɦɢ (ɪɢɫɭɧɨɤ 3). 

Ⱥɜɬɨɦɨɛɢɥɢ�ɩɨɫɬɭɩɚɸɬ�ɜ�ɌɋɄ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɤ�ɫɤɥɚɞɚɦ�ɢ�ɜɚɝɨɧɚɦ�ɢɡ 
ɨɞɧɨɣ�ɨɱɟɪɟɞɢ�ɦɧɨɠɟɫɬɜɚ�ɜɚɪɢɚɧɬɨɜ�ɨɱɟɪɟɞɟɣ. ɋɨɫɬɨɹɧɢɟ�ɦɨɞɟɥɢ�ɮɭɧɤɰɢɨ-
ɧɢɪɨɜɚɧɢɹ�ɩɪɟɞɫɬɚɜɢɦ, ɤɚɤ i – ɤɨɥɢɱɟɫɬɜɨ�ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɰɟɧɬɪɟ�ɩɨɝɪɭɡɤɢ. 
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ɑɢɫɥɨ i�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɚɜɬɨɦɨɛɢɥɢ, ɨɠɢɞɚɸɳɢɟ�ɜ�ɨɱɟɪɟɞɢ�ɢ�ɧɚɯɨɞɹɳɢɟɫɹ 
ɩɨɞ�ɩɨɝɪɭɡɤɨɣ�ɧɚ�ɫɤɥɚɞɟ�ɌɋɄ. 

 
Ɋɢɫɭɧɨɤ 3 – ȼɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ 

ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) 
Ɇɨɞɟɥɶ� ɤɚɤ� ɨɛɪɚɡ� ɪɟɚɥɶɧɨ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ� ɰɟɧɬɪɚ� ɩɨɝɪɭɡɤɢ� ɦɨɠɟɬ 

ɩɟɪɟɯɨɞɢɬɶ�ɢɡ�ɨɞɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜ�ɞɪɭɝɨɟ, ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɞɜɭɯ�ɫɨɛɵɬɢɣ: ɩɨ-
ɫɬɭɩɥɟɧɢɹ�ɩɨɪɨɠɧɢɯ� ɢ� ɭɯɨɞɚ� ɝɪɭɠɟɧɵɯ� ɚɜɬɨɦɨɛɢɥɟɣ. ȼɟɪɨɹɬɧɨɫɬɶɸ� ɨɞɧɨ-
ɜɪɟɦɟɧɧɨɝɨ� ɧɚɫɬɭɩɥɟɧɢɹ� ɷɬɢɯ� ɞɜɭɯ� ɫɨɛɵɬɢɣ� ɜ� ɬɟɨɪɢɢ� ɦɚɫɫɨɜɨɝɨ� ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ�ɩɪɟɧɟɛɪɟɝɚɸɬ. 

ȿɫɥɢ� ɱɟɪɟɡ� Ȝι� ɨɛɨɡɧɚɱɢɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɨɞɢɧɨɱɧɨɝɨ� ɚɜɬɨ-
ɦɨɛɢɥɹ, ɬɨ�ɨɛɳɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɚɜɬɨɦɨɛɢɥɟɣ�ɩɨɞ�ɩɨɝɪɭɡɤɭ, ɚɜɬ./ɱ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

                                           Ȝl = (m – i) Ȝ1.                             (1) 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɰɟɧɬɪɚ� ɩɨɝɪɭɡɤɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɱɢɫɥɚ 

iɚɜɬɨɦɨɛɢɥɟɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

                                     μ =
μ , при 0 ≤ ≤ ,

, при + 1 ≤ ≤
                (2) 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɰɟɧɬɪɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɨɞɧɨɝɨ�ɚɜɬɨɦɨ-
ɛɢɥɹ�ɜɵɱɢɫɥɹɟɬɫɹ�ɤɚɤ 
                                                  Ȍ1 = Ȝ1 / ȝ.                                                          (3)  

ȼɟɪɨɹɬɧɨɫɬɶ�ɩɪɨɫɬɨɹ�ɜɚɝɨɧɨɜ 

        = ∑ !
!( )!

+ ∑ !
( )! !

.               (4) 
ɋɪɟɞɧɟɟ�ɱɢɫɥɨ i ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɰɟɧɬɪɟ�ɩɨɝɪɭɡɤɢ 

об = ∑ !
( )! !

+ ∑ !
( )! !

∙ .              (5) 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ 
                                             Ȝ = (m – mɨɛ�Ȝ1.                       (6) 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɰɟɧɬɪɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
                                            Ȍ = (m – mɨɛ) Ȍ1.                 (7) 
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ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ�ɩɨɞ�ɩɨɝɪɭɡɤɨɣ 
                                           Sp = mɩɨɝ = SȌ.                             (8) 
ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɨɱɟɪɟɞɢ 
                                           m1 = mɨɛ – SȌ.                            (9) 
ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɫɜɨɛɨɞɧɵɯ�ɨɬ�ɪɚɛɨɬɵ�ɚɜɬɨɦɨɛɢɥɟɣ 
                                            Sc = (1 – Ȍ)S.              (10) 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɩɪɨɫɬɨɹ�ɚɜɬɨɦɨɛɢɥɟɣ 

                                               .ȡ ɨɱ
ɚ m

m
=                (11) 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɩɪɨɫɬɨɹ�ɜɚɝɨɧɨɜ 
                                               ȡɜ = 1 – Ȍ.               (12) 
Ⱦɥɹ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɝɨ�ɜɚɪɢɚɧɬɚ�ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ�ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟ-

ɞɟɥɢɬɶ� ɜɪɟɦɹ� ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ� ɤɨɦ-
ɩɥɟɤɫɟ�ɩɪɢ�ɡɚɞɚɧɧɨɦ�ɨɛɴɟɦɟ�ɫɭɬɨɱɧɨɝɨ�ɝɪɭɡɨɩɨɬɨɤɚ 450 ɬ�ɫɭɬ (ɬɚɛɥɢɰɚ 2). 
Таблица 2 – Ɉɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɩɪɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɣ�ɩɟɪɟ-
ɜɚɥɤɢ�ɝɪɭɡɨɜ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɢ�ɝɪɭɡɨɜ ɧɚ�ɌɋɄ, ɱ, 

э = /  
 

0,555  
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ, ɜɚɝ., 

= 0,5  
 

3,847 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɜɚɝɨɧɨɩɨɬɨɤɚ, ɜɚɝ.�ɱ, 

= сут/  
 

0,228  
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɚɜɬɨɦɨɛɢɥɟɣ, ɚɜɬ., 

σ = (1 − )λ  
 

7,035 
Ɋɚɫɱɺɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɪɭɡɚ, ɨɫɬɚɜɲɟɝɨɫɹ�ɧɚ�ɌɋɄ, ɬ, 

= 0,798 ∙ σ ∙ ∙ σ  

 
 

213,7 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ 

β =
1

1 +
к

 

 
 

0,65 

Ʉɨɥɢɱɟɫɬɜɨ�ɡɚɞɟɪɠɚɧɧɵɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɨ-ɫɤɥɚɞɫɤɨɦ 
ɤɨɦɩɥɟɤɫɟ�ɜ�ɨɠɢɞɚɧɢɢ�ɜɵɝɪɭɡɤɢ, ɜɚɝ., 

= ∙  

 
 
 

2,170  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɌɋɄ, ɱ 1,25  
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɢ� ɫɭɬɨɱɧɨɦ� ɝɪɭɡɨɩɨɬɨɤɟ� ɬɚɪɧɨ�ɲɬɭɱɧɵɯ� ɝɪɭɡɨɜ 450 ɬ 

ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ�ɫɨɫɬɚɜɢɥɨ 30,1 ɦɢɧ, 
ɩɪɢ�ɭɫɥɨɜɢɢ�ɩɚɪɚɥɥɟɥɶɧɨɝɨ�ɜɵɩɨɥɧɟɧɢɹ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɦ�ɫɪɟɞɫɬɜɨɦ�ɢ�ɩɨɝɪɭɡɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɫɨɤɪɚ-
ɬɢɥɨɫɶ�ɢ�ɫɨɫɬɚɜɢɥɨ 23,1 ɦɢɧ. Ɉɩɪɟɞɟɥɟɧɨ�ɞɨɩɭɫɬɢɦɨɟ�ɜɪɟɦɹ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨ-
ɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ� ɌɋɄ� í 0,555 ɱ (33,3 ɦɢɧ). Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɧɨɝɨ 
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ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚ-
ɛɨɬɵ� ɌɋɄ� ɝɪɭɡɨɜɵɯ� ɫɬɚɧɰɢɣ, ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɷɮɮɟɤɬɢɜɧɨɦɭ� ɜɵɩɨɥɧɟɧɢɸ 
ɩɪɨɝɪɚɦɦ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ.  

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Еловой, И. А.�Ɉɫɨɛɟɧɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ /  

ɂ. Ⱥ. ȿɥɨɜɨɣ, Ʌ. ȼ. Ɉɫɢɩɟɧɤɨ // ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ : ɦɟɠɞɭɧɚɪ. ɫɛ. ɧɚɭɱ. ɬɪ. / ɪɟɞɤɨɥ. Ⱥ. Ʉ. Ƚɨɥɨɜɧɢɱ (ɝɥ. ɪɟɞ.) [ɢ 
ɞɪ.]. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ. – 2022. – ȼɵɩ. 4. – ɋ. 90í93. 

2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɤɪɭɩɧɟɣɲɟɣ�ɜ�ɦɢɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ 
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ / Ɇ. Ʌ. ɀɚɪɤɨɜ [ɢ�ɞɪ.] // ȼɟɫɬɧɢɤ 
ɍɪɚɥɶɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ. – 2021. – ʋ 3 (51). – 
ɋ. 4í14. 

3 ȼɪɟɦɟɧɧɚɹ�ɩɚɪɚɦɟɬɪɢɡɚɰɢɹ�ɜ�ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɝɪɭɡɨɩɨɬɨɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ / Ɉ. ɇ. ɑɢɫɥɨɜ [ɢ�ɞɪ.] // ȼɟɫɬɧɢɤ�ɋɢɛɢɪɫɤɨɝɨ�ɝɨɫ. ɭɧ�ɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟ-
ɧɢɹ. – 2019. – ʋ 3 (50). – ɋ. 14í22. 

4 Алабина, В. В.�Ɉɪɝɚɧɢɡɚɰɢɹ�ɩɪɹɦɨɣ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪ-
ɧɵɣ / ȼ. ȼ. Ⱥɥɚɛɢɧɚ // ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ 
ɢ�ɭɡɥɨɜ :  ɦɟɠɞɭɧɚɪ.  ɫɛ.  ɧɚɭɱ.  /  ɪɟɞɤɨɥ.:  Ⱥ.  Ʉ.  Ƚɨɥɨɜɧɢɱ (ɝɥ.  ɪɟɞ.)  [ɢ�ɞɪ.].  –  Ƚɨɦɟɥɶ :  
ȻɟɥȽɍɌ. – 2022. – ȼɵɩ. 4. – ɋ. 6í11. 

V. V. ALABINA, O. N. CHISLOV 

CURRENT PRINCIPLES OF ORGANIZING LOGISTICS OPERATIONS AT 
TRANSPORT AND WAREHOUSE COMPLEXES 

The features of interaction between modes of transport in the transport and warehouse com-
plex when organizing direct transshipment of goods are considered. The sequence and duration 
of cargo operations, as well as the priority of servicing transport and rolling stock, have been de-
termined. The factors influencing the duration of the delay of rolling stock at the transport and 
warehouse complex have been identified, and measures have been proposed to speed up the 
process of transshipment of goods at the warehouse complex of the freight station. 
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ɜɟɧɧɨɣ� ɜɨɣɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ� ɢɫɬɨɪɢɱɟɫɤɢɟ� ɮɚɤɬɵ� ɛɨɥɶɲɨɝɨ� ɡɧɚɱɟɧɢɹ� ɜɨɟɧɧɨ-
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