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PRINCIPLES OF LEAN PRODUCTION ON RAILWAY TRANSPORT 

 
The basis of «lean production» is the process of eliminating all types of losses, namely 

any activity that needs resources but does not form value. Reducing losses has a direct im-
pact on reducing costs in all major production processes. 

A business strategy aimed at eliminating losses, reducing the time between the cus-
tomer's order and the provision of services, using the principles of respect for the person is 
lean production in railway transport. 

It is based on the involvement of all employees in the process of optimizing produc-
tion,  labor  resources  and  material  costs,  and  is  also  aimed  at  the  consumer  of  railway  
transport services. 
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Ɋɚɫɫɦɨɬɪɟɧɵ�ɩɪɟɞɩɨɫɵɥɤɢ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɩɪɢɝɨɪɨɞ-
ɧɵɯ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɭɱɚɫɬɤɨɜ� ɫ� ɢɧɬɟɧɫɢɜɧɵɦ� ɞɜɢɠɟɧɢɟɦ� ɩɨɟɡɞɨɜ� ɩɪɢ� ɪɚɡɜɢɬɢɢ 
ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ� ɜ� ɪɟɠɢɦɟ� ɪɚɛɨɬɵ� ɦɟɬɪɨɩɨɥɢɬɟɧɚ. ɉɪɨɚɧɚɥɢɡɢɪɨ-
ɜɚɧɵ�ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ�ɩɪɢ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ�ɨɛɨɪɨɬɚ�ɩɨɟɡɞɨɜ�ɧɚ�ɡɨɧɧɵɯ�ɩɚɫ-
ɫɚɠɢɪɫɤɢɯ�ɫɬɚɧɰɢɹɯ�ɢ�ɩɪɟɞɥɨɠɟɧɵ�ɧɨɜɵɟ�ɤɨɦɩɨɧɨɜɨɱɧɵɟ�ɫɯɟɦɵ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɡɨɧ-
ɧɵɯ�ɩɭɬɟɣ�ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨɝɨ�ɨɛɨɪɨɬɚ�ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ. 
 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɨɬɟɱɟɫɬɜɟɧɧɨɣ�ɧɚɭɤɟ�ɢ�ɩɪɚɤɬɢɤɟ�ɚɤɬɢɜɧɨ�ɩɪɨɪɚɛɚ-
ɬɵɜɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɟɤɬɨɜ� ɢɧɬɟɧɫɢɜɧɵɯ� ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞ-
ɫɤɢɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ. ɇɚɤɨɩɥɟɧɧɵɣ�ɨɩɵɬ�ɪɚɛɨ-
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ɬɵ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɋɋɋɊ�ɢ�Ɋɨɫɫɢɢ [1, 2] ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɚɤɬɢɜɧɨɟ�ɩɪɢɦɟɧɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɢ� ɨɛɪɚɳɟɧɢɹ� ɩɨɟɡɞɨɜ� ɜ� ɫɦɟɲɚɧɧɨɦ� ɪɟɠɢɦɟ, ɬɨ� ɟɫɬɶ� ɫɥɟɞɨɜɚɧɢɟ 
ɝɪɭɡɨɜɵɯ, ɞɚɥɶɧɢɯ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɢ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɜ� ɨɛɳɟɦ�ɩɨɬɨɤɟ. 
ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ�ɢ� ɨɪɝɚɧɢɡɚɰɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɛɵɥɢ, ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ, 
ɧɚɩɪɚɜɥɟɧɵ� ɧɚ� ɪɟɚɥɢɡɚɰɢɸ 4í8-ɦɢɧɭɬɧɵɯ� ɢɧɬɟɪɜɚɥɨɜ� ɦɟɠɞɭ� ɩɨɟɡɞɚɦɢ. 
ɉɪɢɱɺɦ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɩɨ� ɭɱɚɫɬɤɚɦ� ɞɢɤɬɨɜɚɥɚ� ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ� ɨɛɭɫɬɪɨɣɫɬɜɚ� ɡɨɧɧɵɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɫɬɚɧɰɢɣ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɩɚɞɟɧɢɸ� ɝɭɫɬɨɬ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɩɪɢ� ɫɥɟɞɨɜɚɧɢɢ� ɨɬ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞɨɜ. 
Ɉɬɟɱɟɫɬɜɟɧɧɵɦɢ�ɭɱɺɧɵɦɢ�ɩɪɟɞɥɚɝɚɥɢɫɶ�ɪɚɡɥɢɱɧɵɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɨɩɪɟ-
ɞɟɥɟɧɢɸ�ɱɢɫɥɚ�ɢ�ɺɦɤɨɫɬɢ�ɡɨɧɧɵɯ� ɫɬɚɧɰɢɣ [3í6], ɨɞɧɚɤɨ�ɩɪɚɤɬɢɤɚ�ɪɟɚɥɢɡɚ-
ɰɢɢ� ɩɪɨɟɤɬɨɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ� ɜ� Ɇɨɫɤɜɟ� ɢ 
ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɟ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɧɚ� ɩɟɪɜɵɣ� ɩɥɚɧ� ɜɵɯɨɞɢɬ� ɨɛɟɫɩɟɱɟɧɢɟ 
ɤɨɦɮɨɪɬɧɵɯ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɜ� ɢɧɬɟɪɜɚɥɨɜ� ɦɟɠɞɭ� ɩɨɟɡɞɚɦɢ� ɩɨ� ɜɫɟɣ� ɩɪɢɝɨ-
ɪɨɞɧɨɣ�ɡɨɧɟ�ɚɝɥɨɦɟɪɚɰɢɣ. ɗɬɨ�ɫɨɡɞɚɺɬ�ɩɨɬɪɟɛɧɨɫɬɶ�ɜ�ɨɛɭɫɬɪɨɣɫɬɜɟ�ɜɵɫɨɤɨ-
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ� ɡɨɧɧɵɯ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɫɬɚɧɰɢɣ� ɧɚ� ɝɪɚɧɢɰɟ� ɨɛɪɚɳɟɧɢɹ 
ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ. ȼɫɺ� ɷɬɨ� ɞɢɤɬɭɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɪɨɪɚɛɨɬɤɢ�ɜɨɩɪɨɫɨɜ�ɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚ-
ɛɨɬɤɢ�ɩɨɟɡɞɨɜ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɨɛɨɪɨɬɚ.  

ɋɭɳɟɫɬɜɭɸɳɢɟ� ɡɨɧɧɵɟ� ɫɬɚɧɰɢɢ, ɪɚɫɫɱɢɬɚɧɧɵɟ� ɧɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɚɥɵɟ 
ɨɛɴɺɦɵ�ɨɛɨɪɨɬɚ�ɩɨɟɡɞɨɜ,  ɦɨɝɭɬ�ɨɛɪɚɛɨɬɚɬɶ�ɨɬ 2 ɞɨ 5 ɩɨɟɡɞɨɜ�ɜ�ɱɚɫ,  ɱɬɨ�ɹɜ-
ɥɹɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɵɦ� ɞɥɹ� ɭɱɚɫɬɤɨɜ, ɧɚ� ɤɨɬɨɪɵɯ� ɩɥɚɧɢɪɭɟɬɫɹ� ɨɪɝɚɧɢɡɚɰɢɹ 
ɢɧɬɟɧɫɢɜɧɨɝɨ (ɞɨ 12 ɩɚɪ�ɜ�ɱɚɫ) ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ, ɫɭɳɟɫɬɜɭ-
ɟɬ�ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ�ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɫɯɟɦ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢ-
ɬɢɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ [7]. 

ɉɪɢ�ɷɬɨɦ�ɨɩɬɢɦɢɡɚɰɢɹ�ɩɭɬɟɜɨɣ�ɫɯɟɦɵ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɪɚɛɨɬɵ�ɩɭɧɤɬɨɜ�ɨɛɨ-
ɪɨɬɚ� ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ� ɞɨɥɠɧɵ� ɨɫɧɨɜɵɜɚɬɶɫɹ� ɧɚ� ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɯ� ɨɛɴɟɦɚɯ� ɪɚɛɨɬɵ� ɡɨɧɧɵɯ� ɫɬɚɧɰɢɣ. ɋ� ɰɟɥɶɸ� ɜɵɹɜɥɟɧɢɹ� ɬɟɯɧɢɤɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɝɪɚɧɢɱɟɧɢɣ� ɩɭɧɤɬɨɜ� ɨɛɨɪɨɬɚ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɨɫɧɨɜɧɵɯ 
ɬɢɩɨɜɵɯ� ɫɯɟɦɧɵɯ�ɪɟɲɟɧɢɣ� ɡɨɧɧɵɯ� ɫɬɚɧɰɢɣ� ɤɪɭɩɧɵɯ� ɚɝɥɨɦɟɪɚɰɢɣ� ɫ� ɢɧɬɟɧ-
ɫɢɜɧɵɦɢ�ɪɚɡɦɟɪɚɦɢ�ɞɜɢɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ�ɫɢɫɬɟɦɧɵɟ�ɧɟɞɨɫɬɚɬɤɢ�ɫɭɳɟɫɬɜɭɸ-
ɳɢɯ�ɤɨɦɩɨɧɨɜɨɱɧɵɯ�ɫɯɟɦ�ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 1. 

ɗɬɢ�ɫɯɟɦɵ�ɢɦɟɸɬ�ɫɥɟɞɭɸɳɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ: 
í�ɞɨɥɝɨɟ� ɡɚɧɹɬɢɟ� ɝɥɚɜɧɵɯ�ɩɭɬɟɣ� ɫɬɚɧɰɢɣ�ɢɡ�ɡɚ� ɭɜɟɥɢɱɟɧɧɨɣ� ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɢ� ɩɪɢɺɦɚ� ɤɨɧɟɱɧɨɝɨ� ɩɪɢɝɨɪɨɞɧɨɝɨ� ɩɨɟɡɞɚ� ɧɚ� ɫɬɚɧɰɢɸ� ɩɨɞ� ɡɚɩɪɟ-
ɳɚɸɳɢɣ� ɫɢɝɧɚɥ� ɫɜɟɬɨɮɨɪɚ� ɢɡ�ɡɚ� ɨɝɪɚɧɢɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɩɨ 
ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɦɭ�ɩɭɬɢ�ɧɚ�ɡɚɩɪɟɳɚɸɳɢɣ�ɫɢɝɧɚɥ�ɫɜɟɬɨɮɨɪɚ; 

í� ɭɜɟɥɢɱɟɧɧɭɸ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɩɟɪɟɫɬɚɧɨɜɤɟ� ɫɨɫɬɚɜɚ 
ɩɨɟɡɞɚ�ɫ�ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɨɝɨ�ɩɭɬɢ�ɧɚ�ɩɭɬɢ�ɨɛɨɪɨɬɚ�ɦɚɧɟɜɪɨɜɵɦ�ɩɨɪɹɞɤɨɦ; 
– ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɩɪɨɛɨɜɚɧɢɹ� ɬɨɪɦɨɡɨɜ� ɩɪɢ� ɩɟɪɟɯɨɞɟ� ɫ 
ɩɨɟɡɞɧɨɝɨ�ɧɚ�ɦɚɧɟɜɪɨɜɵɣ�ɪɟɠɢɦ, ɨɝɪɚɧɢɱɟɧɧɚɹ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ; 

í� ɜɪɚɠɞɟɛɧɨɫɬɶ� ɦɚɪɲɪɭɬɨɜ� ɩɨ� ɡɚɟɡɞɭ�ɜɵɟɡɞɭ� ɩɨɟɡɞɨɜ� ɧɚ� ɩɭɬɢ� ɨɛɨɪɨɬɚ 
ɫɨɫɬɚɜɨɜ�ɩɨ�ɩɪɢɱɢɧɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ�ɡɚɧɹɬɢɹ�ɫɬɪɟɥɨɱɧɵɯ�ɝɨɪɥɨ-
ɜɢɧ� ɢ� ɝɥɚɜɧɵɯ� ɩɭɬɟɣ� ɯɜɨɫɬɨɜɨɣ� ɱɚɫɬɶɸ� ɩɨɟɡɞɚ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ 
ɞɪɭɝɢɯ�ɩɨɟɡɞɨɜ�ɩɨ�ɜɪɚɠɞɟɛɧɵɦ�ɦɚɪɲɪɭɬɚɦ. 
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Ɋɢɫɭɧɨɤ 1 – Ɉɫɧɨɜɧɵɟ�ɫɯɟɦɵ�ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ 

ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ�ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ 
Ɍɟɯɧɨɥɨɝɢɹ� ɪɚɛɨɬɵ�ɩɭɧɤɬɨɜ� ɨɛɨɪɨɬɚ� ɫɨɫɬɚɜɨɜ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ� ɡɚ-

ɜɢɫɢɬ� ɨɬ� ɫɯɟɦɵ�ɪɚɫɩɨɥɨɠɟɧɢɹ� ɢ� ɫɨɟɞɢɧɟɧɢɹ� ɨɫɧɨɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ, ɮɨɪɦɢɪɭɸɳɢɯ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɹɟɦɵɯ� ɨɩɟɪɚɰɢɣ (ɨɬ� ɦɨɦɟɧɬɚ� ɩɪɢɛɵɬɢɹ� ɞɨ� ɦɨɦɟɧɬɚ� ɨɬɩɪɚɜɥɟɧɢɹ). 
ɉɭɧɤɬɵ�ɨɛɨɪɨɬɚ�ɦɨɠɧɨ�ɪɚɡɞɟɥɢɬɶ�ɧɚ�ɬɪɢ�ɨɫɧɨɜɧɵɯ�ɬɢɩɚ. 

Ʉ� ɩɟɪɜɨɦɭ� ɬɢɩɭ (ɫ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ� ɪɚɫɩɨɥɨɠɟɧɢɟɦ� ɭɫɬɪɨɣɫɬɜ) ɨɬɧɨ-
ɫɹɬɫɹ�ɩɭɧɤɬɵ, ɧɚ�ɤɨɬɨɪɵɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɨɛɨɪɨɬ�ɦɨɬɨɪɜɚɝɨɧɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ (ɞɚɥɟɟ – Ɇȼɉɋ) ɧɚ�ɡɨɧɧɵɯ�ɬɭɩɢɤɚɯ�ɫɬɚɧɰɢɢ. 

ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɪɢɦɟɪɵ�ɩɪɨɫɬɵɯ�ɫɯɟɦ�ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ�ɫɨ-
ɫɬɚɜɨɜ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ�ɩɟɪɜɨɝɨ�ɬɢɩɚ. 

ɚ) 
 
 

 
ɛ) 

 
 
 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɵ�ɩɭɧɤɬɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦ�ɱɢɫɥɨɦ�ɩɭɬɟɣ�ɞɥɹ�ɨɛɨɪɨɬɚ�ɫɨɫɬɚɜɨɜ: 
ɚ – ɨɞɧɢɦ; ɛ - ɞɜɭɦɹ 
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Ɉɫɨɛɟɧɧɨɫɬɹɦɢ�ɪɚɛɨɬɵ�ɞɚɧɧɵɯ�ɫɯɟɦ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ�ɹɜɥɹɟɬɫɹ�ɨɝɪɚɧɢɱɟ-
ɧɢɟ�ɫɤɨɪɨɫɬɢ�ɫɥɟɞɨɜɚɧɢɹ�ɷɥɟɤɬɪɨɩɨɟɡɞɚ�ɤ�ɩɥɚɬɮɨɪɦɟ, ɩɟɪɟɯɨɞ�ɧɚ�ɦɚɧɟɜɪɨɜɵɣ 
ɪɟɠɢɦ�ɢ�ɨɝɪɚɧɢɱɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɩɪɢ�ɩɟɪɟɫɬɚɧɨɜɤɟ�ɫɨɫɬɚɜɚ�ɧɚ�ɡɨɧɧɵɣ�ɬɭɩɢɤ. 

Ʉɨ�ɜɬɨɪɨɦɭ�ɬɢɩɭ (ɫ�ɩɚɪɚɥɥɟɥɶɧɵɦ�ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɭɫɬɪɨɣɫɬɜ) ɨɬɧɨɫɹɬɫɹ 
ɩɭɧɤɬɵ� ɨɛɨɪɨɬɚ, ɢɦɟɸɳɢɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɡɨɧɧɵɟ�ɩɭɬɢ, ɨɛɨɪɭɞɨɜɚɧ-
ɧɵɟ�ɩɚɫɫɚɠɢɪɫɤɢɦɢ�ɩɥɚɬɮɨɪɦɚɦɢ�ɞɥɹ�ɩɨɫɚɞɤɢ�ɜɵɫɚɞɤɢ�ɩɚɫɫɚɠɢɪɨɜ. 

ɇɚ� ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɪɢɦɟɪɵ�ɫɯɟɦ�ɩɭɧɤɬɨɜ� ɨɛɨɪɨɬɚ� ɩɚɪɚɥɥɟɥɶ-
ɧɨɝɨ� ɬɢɩɚ, ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɨɛɨɪɨɬɚ� ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɷɥɟɤɬɪɨɩɨɟɡ-
ɞɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɫɯɟɦɵ�ɹɜɥɹɟɬɫɹ�ɜɵɩɨɥɧɟɧɢɟ�ɜɫɟɯ� ɨɩɟɪɚɰɢɣ�ɧɟ�ɧɚ�ɝɥɚɜ-
ɧɵɯ� ɩɭɬɹɯ, ɧɨ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɭɧɤɬɚ� ɨɛɨɪɨɬɚ� ɨɝɪɚɧɢɱɢ-
ɜɚɟɬɫɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɩɭɬɟɣ. 

Ʉ�ɬɪɟɬɶɟɦɭ�ɬɢɩɭ (ɫ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɩɚɪɚɥɥɟɥɶɧɵɦ�ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɭɫɬ-
ɪɨɣɫɬɜ) ɨɬɧɨɫɹɬɫɹ� ɩɭɧɤɬɵ� ɨɛɨɪɨɬɚ, ɢɦɟɸɳɢɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɡɨɧɧɵɟ 
ɩɭɬɢ� ɢ� ɩɭɬɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ� ɩɚɫɫɚɠɢɪɫɤɢɦɢ� ɩɥɚɬɮɨɪɦɚɦɢ� ɞɥɹ� ɩɨɫɚɞɤɢ-
ɜɵɫɚɞɤɢ�ɩɚɫɫɚɠɢɪɨɜ. ȼɨɡɦɨɠɧɵ�ɪɚɡɥɢɱɧɵɟ� ɜɚɪɢɚɧɬɵ� ɤɨɦɛɢɧɚɰɢɢ�ɤɨɥɢɱɟ-
ɫɬɜɚ�ɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɡɨɧɧɵɯ�ɩɭɬɟɣ�ɢ�ɨɛɨɪɨɬɧɵɯ�ɬɭɩɢɤɨɜ (ɪɢɫɭɧɨɤ 4). 
ɚ) 
 
 
 
 
ɛ) 

 
 
 
 
 

Ɋɢɫɭɧɨɤ 3 – ȼɚɪɢɚɧɬɵ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɡɨɧɧɵɯ�ɩɭɬɟɣ: ɚ – ɨɞɧɨɝɨ; ɛ – ɞɜɭɯ 

ɚ) 
 

 

ɛ) 

 
 

 

Ɋɢɫɭɧɨɤ 4 – ȼɚɪɢɚɧɬɵ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɨɛɨɪɨɬɧɵɯ�ɬɭɩɢɤɨɜ: ɚ – ɨɞɧɨɝɨ; ɛ - ɬɪɟɯ 
ȼ�ɞɚɧɧɵɯ�ɫɯɟɦɚɯ�ɦɨɠɟɬ�ɩɪɢɦɟɧɹɬɶɫɹ�ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɣ�ɜ�ɡɚɜɢ-

ɫɢɦɨɫɬɢ�ɨɬ�ɦɟɫɬɧɵɯ�ɭɫɥɨɜɢɣ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ�ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɥɟɞɭɸɳɢɟ�ɦɟɠɩɨɟɡɞɧɵɟ�ɢɧɬɟɪɜɚɥɵ: 
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í�ɦɟɠɞɭ�ɞɜɭɦɹ�ɬɪɚɧɡɢɬɧɵɦɢ�ɩɨɟɡɞɚɦɢ – 5 ɦɢɧ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɨɩɭ-
ɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɣ�ɫɪɟɞɫɬɜɚɦɢ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ (4-ɡɧɚɱɧɨɣ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɛɥɨɤɢɪɨɜɤɨɣ); 

í�ɦɟɠɞɭ�ɨɛɨɪɚɱɢɜɚɟɦɵɦ (ɤɨɧɟɱɧɵɦ), ɩɪɢɧɢɦɚɟɦɵɦ�ɧɚ 5-ɣ�ɡɨɧɧɵɣ�ɩɭɬɶ 
ɢ�ɬɪɚɧɡɢɬɧɵɦ�ɩɨɟɡɞɨɦ, ɩɪɨɩɭɫɤɚɟɦɵɦ�ɩɨ I ɝɥɚɜɧɨɦɭ�ɩɭɬɢ – 5 ɦɢɧ;  

í�ɦɟɠɞɭ�ɨɛɨɪɚɱɢɜɚɟɦɵɦ (ɤɨɧɟɱɧɵɦ), ɩɪɢɧɢɦɚɟɦɵɦ�ɧɚ I ɝɥɚɜɧɵɣ�ɩɭɬɶ�ɢ 
ɬɪɚɧɡɢɬɧɵɦ�ɩɨɟɡɞɨɦ, ɩɪɨɩɭɫɤɚɟɦɵɦ�ɩɨ I ɝɥɚɜɧɨɦɭ�ɩɭɬɢ – ɧɟ�ɦɟɧɟɟ 6 ɦɢɧ. 
Ⱦɚɧɧɨɟ� ɨɝɪɚɧɢɱɟɧɢɟ� ɫɜɹɡɚɧɨ�ɫ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɩɟɪɟɫɬɚɧɨɜɤɨɣ�ɤɨɧɟɱɧɨɝɨ 
ɫɨɫɬɚɜɚ (3 ɦɢɧ) c I ɝɥɚɜɧɨɝɨ�ɩɭɬɢ�ɧɚ�ɨɛɨɪɨɬɧɵɣ�ɬɭɩɢɤ�ɦɚɧɟɜɪɨɜɵɦ�ɩɨɪɹɞ-
ɤɨɦ, ɫɨɩɪɨɜɨɠɞɚɟɦɨɟ� ɨɩɪɨɛɨɜɚɧɢɟɦ� ɚɜɬɨɬɨɪɦɨɡɨɜ, ɧɢɡɤɨɣ� ɫɤɨɪɨɫɬɶɸ� ɞɜɢ-
ɠɟɧɢɹ�ɩɨ�ɫɴɟɡɞɚɦ, ɚ�ɬɚɤɠɟ�ɩɨɧɢɠɟɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ�ɩɨɞɴɟɡɞɚ�ɤ�ɭɩɨɪɭ�ɜ�ɤɨɧɰɟ 
ɬɭɩɢɤɨɜɨɝɨ�ɩɭɬɢ. 

ɂɡ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɫɱɟɬɨɜ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ�ɩɪɨɰɟɫɫɚ�ɨɛɨɪɨɬɚ�ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ�ɧɚ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢ-
ɹɯ,  ɬɚɤ� ɤɚɤ�ɧɟ�ɦɨɝɭɬ� ɛɵɬɶ� ɜɵɞɟɪɠɚɧɵ�ɰɟɥɟɜɵɟ�ɩɚɪɚɦɟɬɪɵ� ɫɢɫɬɟɦɵ�ɩɪɢɝɨ-
ɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ� ɩɟɪɫɩɟɤɬɢɜɧɨɟ� ɫɧɢɠɟɧɢɟ 
ɦɟɠɩɨɟɡɞɧɵɯ� ɢɧɬɟɪɜɚɥɨɜ� ɞɨ 2í3 ɦɢɧɭɬ� ɩɪɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɦɨɞɟɪɧɢɡɚ-
ɰɢɢ�ɫɢɫɬɟɦ�ɢɧɬɟɪɜɚɥɶɧɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ. 
Ɉɞɧɢɦ�ɢɡ� ɫɩɨɫɨɛɨɜ� ɪɟɲɟɧɢɹ� ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ�ɦɨɠɟɬ� ɛɵɬɶ� ɜɧɟɞɪɟɧɢɟ�ɧɨ-
ɜɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɫɯɟɦɧɵɯ�ɪɟɲɟɧɢɣ�ɩɨ�ɫɦɟɧɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹ 
ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ�ɧɚ�ɡɨɧɧɵɯ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɫɬɚɧɰɢɹɯ. 

Ʌɢɤɜɢɞɚɰɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɝɪɚɧɢɱɟɧɢɣ� ɦɟɠɩɨɟɡɞɧɨɝɨ� ɢɧɬɟɪɜɚɥɚ� ɜ 
ɩɭɧɤɬɚɯ� ɨɛɨɪɨɬɚ� ɜɨɡɦɨɠɧɚ� ɞɜɭɦɹ� ɫɩɨɫɨɛɚɦɢ: ɩɭɬɟɦ� ɩɨɜɵɲɟɧɢɹ� ɫɤɨɪɨɫɬɢ 
ɩɪɢɺɦɚ�ɩɨɟɡɞɨɜ, ɫɤɨɪɨɫɬɢ�ɭɛɨɪɤɢ�ɢɯ�ɫ�ɝɥɚɜɧɵɯ�ɢ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ�ɩɭɬɟɣ 
ɢ�ɫɤɨɪɨɫɬɢ�ɜɵɞɚɱɢ�ɢɯ�ɧɚ�ɝɥɚɜɧɵɟ�ɢ�ɩɪɢɺɦɨɨɬɩɪɚɜɨɱɧɵɟ�ɩɭɬɢ, ɚ�ɬɚɤɠɟ�ɩɭɬɺɦ 
ɩɪɢɦɟɧɟɧɢɹ�ɧɨɜɵɯ�ɫɯɟɦɧɨ�ɤɨɦɩɨɧɨɜɨɱɧɵɯ�ɪɟɲɟɧɢɣ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ. 

ȼɵɫɨɤɭɸ� ɫɤɨɪɨɫɬɶ� ɨɫɜɨɛɨɠɞɟɧɢɹ� ɝɥɚɜɧɵɯ� ɩɭɬɟɣ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɭɞɥɢɧɟ-
ɧɢɟ�ɢ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɨɛɨɪɨɬɧɨɝɨ�ɬɭɩɢɤɚ, ɩɪɢ�ɟɝɨ�ɪɚɡɞɟɥɟɧɢɢ�ɧɚ 2í3 ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɩɭɬɢ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�ɜɵɯɨɞɚɦɢ�ɧɚ�ɝɥɚɜɧɵɟ�ɩɭɬɢ� ɫ� ɭɫ-
ɬɚɧɨɜɤɨɣ� ɦɚɪɲɪɭɬɧɵɯ� ɫɜɟɬɨɮɨɪɨɜ, ɭɤɥɚɞɤɚ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ� ɫ 
ɩɨɥɨɝɢɦɢ�ɦɚɪɤɚɦɢ�ɤɪɟɫɬɨɜɢɧɵ (ɧɟ�ɦɟɧɟɟ 1/11), ɚ�ɬɚɤɠɟ�ɩɪɨɫɥɟɞɨɜɚɧɢɟ�ɜ�ɬɭ-
ɩɢɤ�ɩɨɟɡɞɧɵɦ�ɩɨɪɹɞɤɨɦ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɨɩɪɨɛɨɜɚɧɢɹ�ɬɨɪɦɨɡɨɜ.  

ɇɚ�ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɞɜɚ�ɜɢɞɚ�ɬɢɩɨɜɵɯ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɫɯɟɦ�ɩɭɧɤ-
ɬɨɜ�ɨɛɨɪɨɬɚ.  
ɚ) 
 

 
ɛ) 

 
 

 

Ɋɢɫɭɧɨɤ 5 – Ɋɚɡɜɢɬɢɟ�ɫɯɟɦ�ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ:  
ɚ – ɫ�ɨɞɧɢɦ�ɡɨɧɧɵɦ�ɩɭɬɟɦ; ɛ – ɛɟɡ�ɡɨɧɧɨɝɨ�ɩɭɬɢ 
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ɉɪɟɞɥɚɝɚɟɦɵɟ�ɫɯɟɦɵ�ɫɬɚɧɰɢɣ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɢɯ�ɪɚɛɨɬɵ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ 
ɪɟɲɟɧɢɟ� ɩɪɨɛɥɟɦ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɡɨɧɧɵɯ� ɫɬɚɧɰɢɣ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɜɵɲɟ. 
Ⱦɥɹ�ɪɟɚɥɢɡɚɰɢɢ  ɰɟɥɟɜɵɯ�ɩɚɪɚɦɟɬɪɨɜ, ɩɨɟɡɞɚ�ɧɚ�ɷɬɢ�ɫɬɚɧɰɢɢ�ɞɨɥɠɧɵ�ɩɪɢ-
ɧɢɦɚɬɶɫɹ�ɢ�ɨɬɩɪɚɜɥɹɬɶɫɹ�ɜ�ɫɬɪɨɝɨ�ɨɩɪɟɞɟɥɺɧɧɨɦ�ɩɨɪɹɞɤɟ. ɇɚ�ɩɪɢɦɟɪɟ�ɫɯɟɦɵ 
ɫ�ɡɨɧɧɵɦ�ɩɟɪɪɨɧɧɵɦ�ɩɭɬɺɦ (ɫɦ. ɪɢɫɭɧɨɤ 5, ɚ) ɪɚɫɫɦɨɬɪɢɦ�ɬɟɯɧɨɥɨɝɢɸ�ɨɛ-
ɪɚɛɨɬɤɢ�ɩɨɟɡɞɨɜ: 

ɉɟɪɜɵɣ�ɦɚɪɲɪɭɬɧɵɣ�ɜɚɪɢɚɧɬ: 
í� ɩɪɢɛɵɜɚɸɳɢɟ� ɧɟɱɺɬɧɵɟ� ɤɨɧɟɱɧɵɟ� ɩɪɢɝɨɪɨɞɧɨ�ɝɨɪɨɞɫɤɢɟ� ɷɥɟɤɬɪɨɩɨ-

ɟɡɞɚ, ɩɪɢ�ɫɜɨɛɨɞɧɨɫɬɢ�ɩɭɬɢ�ʋ 5, ɛɭɞɭɬ�ɩɪɢɧɢɦɚɬɶɫɹ�ɧɚ�ɧɟɝɨ�ɫ�ɩɨɫɬɪɨɟɧɢɟɦ 
ɦɚɪɲɪɭɬɚ�ɩɪɢɟɦɚ�ɤɚɤ�ɫɤɜɨɡɧɨɝɨ�ɫ�ɨɬɤɪɵɬɵɦ�ɫɢɝɧɚɥɨɦ�ɩɨ�ɩɭɬɢ�ʋ 5 ɜ�ɫɬɨɪɨ-
ɧɭ�ɩɭɬɢ�ʋ 6. ɋɤɜɨɡɧɨɣ�ɦɚɪɲɪɭɬ «ɩɪɢɟɦɚ» ɩɨɟɡɞɚ�ɧɚ�ɩɭɬɶ�ʋ 5 ɧɟ�ɛɭɞɟɬ�ɨɝ-
ɪɚɧɢɱɢɜɚɬɶɫɹ� ɡɚɩɪɟɳɚɸɳɢɦɢ� ɫɢɝɧɚɥɚɦɢ. Ⱦɜɢɠɟɧɢɟ� ɩɨɟɡɞɚ� ɩɨ� ɧɟɦɭ� ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɤɚɤ� ɢ� ɧɚ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɨɫɬɚɧɨɜɤɚɯ� ɜ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ� ɫ 
ɨɝɪɚɧɢɱɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɩɪɢ�ɫɥɟɞɨɜɚɧɢɢ�ɩɨ�ɫɬɪɟɥɨɱɧɵɦ�ɩɟɪɟɜɨɞɚɦ�ɧɚ�ɛɨɤɨ-
ɜɨɣ�ɩɭɬɶ. ɉɨɷɬɨɦɭ�ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ�ɧɚ�ɦɚɪɲɪɭɬɚɯ�ɩɪɢɺɦɚ�ɩɨ�ɜɨɡɦɨɠ-
ɧɨɫɬɢ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɛɨɪɭɞɨɜɚɧɵ�ɤɪɟɫɬɨɜɢɧɚɦɢ�ɩɨɥɨɝɢɯ�ɦɚɪɨɤ; 

í�ɩɨɫɥɟ�ɩɪɢɟɦɚ�ɩɨɟɡɞɚ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɢɫɤɭɫɫɬɜɟɧɧɚɹ�ɪɚɡɞɟɥɤɚ�ɦɚɪɲɪɭɬɚ�ɫ 
ɩɭɬɢ�ʋ 5 ɧɚ�ɩɭɬɶ�ʋ 6. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ�ɪɚɡɞɟɥɤɢ�ɧɚ�ɚɩ-
ɩɚɪɚɬɧɨɦ�ɭɪɨɜɧɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɭɦɟɧɶɲɟɧɚ�ɞɨ 1 ɦɢɧɭɬɵ (ɜɦɟɫɬɨ 3í5 ɦɢɧɭɬ�ɜ 
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ); 

í�ɩɨɫɚɞɤɚ�ɜɵɫɚɞɤɚ�ɩɚɫɫɚɠɢɪɨɜ�ɢ�ɨɩɟɪɚɰɢɢ�ɩɨ�ɨɛɨɪɨɬɭ� ɫɨɫɬɚɜɚ�ɩɪɨɢɡɜɨ-
ɞɹɬɫɹ�ɧɚ�ɩɭɬɢ�ʋ 5; 

í�ɨɬɩɪɚɜɥɟɧɢɟ�ɩɨɟɡɞɚ�ɜ�ɱɺɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫ�ɩɭɬɢ�ʋ 5. 
ȼɬɨɪɨɣ�ɦɚɪɲɪɭɬɧɵɣ�ɜɚɪɢɚɧɬ: 
í�ɩɪɢ� ɡɚɧɹɬɨɫɬɢ�ɩɭɬɟɣ�ʋ 5  ɢ 8.  ɉɪɢɟɦ�ɧɟɱɺɬɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɧɚ�ɝɥɚɜɧɵɣ�ɩɭɬɶ�ʋ 1 ɫ�ɝɨɬɨɜɧɨɫɬɶɸ�ɫɤɜɨɡɧɨɝɨ�ɦɚɪɲɪɭɬɚ�ɧɚ 
ɥɢɧɢɸ�ɩɭɬɟɣ�ʋ 6 ɢ 7; 

í�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɣ�ɩɨ�ɜɵɫɚɞɤɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɩɭɬɢ�ʋ 1 ɫɨɫɬɚɜ�ɩɪɢɝɨɪɨɞ-
ɧɨɝɨ�ɩɨɟɡɞɚ� ɨɬɩɪɚɜɥɹɟɬɫɹ�ɩɨɟɡɞɧɵɦ�ɩɨɪɹɞɤɨɦ (ɛɟɡ� ɨɩɟɪɚɰɢɣ�ɩɨ�ɨɩɪɨɛɨɜɚ-
ɧɢɸ�ɬɨɪɦɨɡɨɜ�ɢ�ɨɝɪɚɧɢɱɟɧɢɣ�ɩɨ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ) ɧɚ�ɩɭɬɶ�ʋ 7 ɱɟɪɟɡ�ɩɭɬɶ 
ʋ 6. ɋɧɢɠɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɛɭɞɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɭɠɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɞɜɢ-
ɠɟɧɢɹ�ɩɨ 6-ɦɭ�ɩɭɬɢ; 

í�ɨɩɟɪɚɰɢɢ�ɩɨ�ɨɛɨɪɨɬɭ�ɜɵɩɨɥɧɹɸɬɫɹ�ɧɚ�ɩɭɬɢ�ʋ 6; 
í�ɨɬɩɪɚɜɥɟɧɢɟ�ɩɨɟɡɞɚ�ɫ�ɩɭɬɢ�ʋ 6 ɜ�ɱɺɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ 

ɩɨɟɡɞɧɨɦɭ�ɦɚɪɲɪɭɬɭ�ɨɬɩɪɚɜɥɟɧɢɹ. ɉɨɫɚɞɤɚ�ɩɚɫɫɚɠɢɪɨɜ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɧɚ 
ɝɥɚɜɧɨɦ�ɩɭɬɢ�ʋ 2. ȿɝɨ�ɡɚɧɹɬɢɟ�ɫɨɫɬɚɜɨɦ�ɩɨɟɡɞɚ�ɞɨɩɭɫɬɢɦɨ�ɬɨɥɶɤɨ�ɜ�ɩɟɪɢɨ-
ɞɵ� ɪɚɡɪɟɠɟɧɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɤɨɝɞɚ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɫɬɚɧɰɢɨɧ-
ɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɧɟ�ɬɪɟɛɭɟɬ�ɨɛɟɫɩɟɱɟɧɢɹ�ɜɵɫɨɤɨɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ. 

Ɍɪɟɬɢɣ�ɦɚɪɲɪɭɬɧɵɣ�ɜɚɪɢɚɧɬ: 
í�ɩɪɢ�ɡɚɧɹɬɨɫɬɢ�ɩɭɬɢ�ʋ 5 ɢ�ɩɭɬɢ�ʋ 6. ɉɪɢɛɵɬɢɟ�ɧɟɱɺɬɧɨɝɨ�ɩɪɢɝɨɪɨɞɧɨ-

ɝɨ�ɩɨɟɡɞɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɱɟɪɟɡ�ɝɥɚɜɧɵɣ�ɩɭɬɶ�ʋ 1 ɫ�ɜɵɫɚɞɤɨɣ�ɩɚɫɫɚɠɢɪɨɜ 
ɩɨ�ɫɤɜɨɡɧɨɦɭ�ɦɚɪɲɪɭɬɭ�ɧɚ�ɥɢɧɢɸ�ɩɭɬɟɣ�ʋ 7 ɢ 8; 

í�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɣ�ɩɨ�ɜɵɫɚɞɤɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɩɭɬɢ�ʋ 1 ɫɨɫɬɚɜ�ɩɪɢɝɨɪɨɞ-
ɧɨɝɨ�ɩɨɟɡɞɚ�ɨɬɩɪɚɜɥɹɟɬɫɹ�ɩɨɟɡɞɧɵɦ�ɦɚɪɲɪɭɬɨɦ (ɛɟɡ�ɨɩɟɪɚɰɢɣ�ɩɨ�ɨɩɪɨɛɨɜɚ-
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ɧɢɸ�ɬɨɪɦɨɡɨɜ�ɢ�ɨɝɪɚɧɢɱɟɧɢɣ�ɩɨ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ) ɧɚ�ɩɭɬɶ�ʋ 8 ɱɟɪɟɡ�ɩɭɬɶ 
ʋ 7. ɋɧɢɠɟɧɢɟ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɛɭɞɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɭɠɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɞɜɢ-
ɠɟɧɢɹ�ɩɨ�ɩɭɬɹɦ 7 ɢ 8; 

í�ɨɩɟɪɚɰɢɢ�ɩɨ�ɨɛɨɪɨɬɭ�ɜɵɩɨɥɧɹɸɬɫɹ�ɧɚ�ɩɭɬɢ�ʋ 7; 
í�ɨɬɩɪɚɜɥɟɧɢɟ�ɩɨɟɡɞɚ�ɫ�ɩɭɬɢ�ʋ 7 ɜ�ɱɺɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɨ 

ɩɨɟɡɞɧɨɦɭ�ɦɚɪɲɪɭɬɭ�ɨɬɩɪɚɜɥɟɧɢɹ. ɉɨɫɚɞɤɚ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɫɬɨɪɨɧɭ�Ɇɨɫɤɜɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɧɚ�ɝɥɚɜɧɨɦ�ɩɭɬɢ�ʋ 2. 

ɉɪɨɩɭɫɤɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɨ� ɨɛɨɪɨɬɭ� ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ� ɩɪɟɞɥɚɝɚɟɦɵɯ 
ɩɭɧɤɬɨɜ�ɨɛɨɪɨɬɚ�ɫɨɫɬɚɜɢɥɚ: 

í�ɞɥɹ�ɫɬɚɧɰɢɢ�ɫ�ɨɞɧɢɦ�ɨɛɨɪɨɬɧɵɦ�ɩɭɬɺɦ�ɢ�ɨɞɧɢɦ�ɬɭɩɢɤɨɜɵɦ�í 6 ɩɨɟɡɞɨɜ�ɜ�ɱɚɫ; 
í�ɞɥɹ�ɫɬɚɧɰɢɢ�ɫ�ɨɞɧɢɦ�ɨɛɨɪɨɬɧɵɦ�ɩɭɬɺɦ�ɢ�ɬɪɟɦɹ�ɬɭɩɢɤɨɜɵɦɢ  í 4 ɩɨɟɡɞɚ�ɜ�ɱɚɫ. 
ɋɪɚɜɧɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɤɨɦɩɨɧɨɜɨɱɧɵɯ 

ɫɯɟɦ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɜ�ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ�ɬɢɩɨɜɵɯ�ɤɨɦɩɨɧɨɜɨɱɧɵɯ�ɫɯɟɦ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ 

ȼɵɩɨɥɧɹɟɦɵɟ�ɨɩɟɪɚɰɢɢ 

1-ɣ�ɬɢɩ 
ɉɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɟ�ɪɚɫ-
ɩɨɥɨɠɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜ 

2-ɣ�ɬɢɩ 
ɉɚɪɚɥɥɟɥɶ-
ɧɨɟ�ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜ 

3-ɣ�ɬɢɩ 
ɉɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ-

ɩɚɪɚɥɥɟɥɶɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜ 

ɋɟɤɰɢɨɧɢ-
ɪɨɜɚɧɧɵɣ 
ɡɨɧɧɵɣ   
ɬɭɩɢɤ 

ɉɪɨɩɭɫɤ�ɫ�ɨɫɬɚɧɨɜɤɨɣ, 
ɦɢɧ 5 5 5 5 
ɉɪɢɺɦ�ɤɨɧɟɱɧɨɝɨ�ɢ 
ɩɟɪɟɫɬɚɧɨɜɤɚ�ɫ�ɝɥɚɜ-
ɧɨɝɨ�ɩɭɬɢ, ɦɢɧ 

7 3 �í7 

3 (ɡɚɧɹɬɢɟ) 
+ 

6 ɦɚɧɟɜɪɨ-
ɜɵɟ�ɩɟɪɟ-
ɞɜɢɠɟɧɢɹ 

ɉɨɞɚɱɚ�ɩɨɞ�ɩɨɫɚɞɤɭ, ɦɢɧ 5 3 �í6 4 
Ɇɨɳɧɨɫɬɶ�ɫɬɚɧɰɢɢ�ɫ 1 
ɩɭɬɺɦ (ɩɨɟɡɞɨɜ�ɱɚɫ) 3 3 6 6 
Ɇɨɳɧɨɫɬɶ�ɫɬɚɧɰɢɢ�ɫ 2 
ɩɭɬɹɦɢ (ɩɨɟɡɞɨɜ�ɱɚɫ) 6 6 9 6 
ɂɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɬɪɚɧ-
ɡɢɬɧɵɦɢ�ɩɨɟɡɞɚɦɢ, ɦɢɧ 5 5 5 5 
ɂɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɤɨɧɟɱ-
ɧɵɦ  (ɩɪɢɛɵɬɢɟ) ɢ�ɬɪɚɧ-
ɡɢɬɧɵɦ�ɩɨɟɡɞɚɦɢ, ɦɢɧ 6 5 �í6 5 
ɂɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɬɪɚɧɡɢɬ-
ɧɵɦ�ɢ�ɤɨɧɟɱɧɵɦ (ɨɬɩɪɚɜ-
ɥɟɧɢɟ) ɩɨɟɡɞɚɦɢ, ɦɢɧ 6 5 5 5 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ, ɞɚɠɟ� ɩɪɢ� ɢɡɥɢɲɧɟ� ɫɬɪɨɝɢɯ 
ɞɟɣɫɬɜɭɸɳɢɯ� ɢɧɫɬɪɭɤɰɢɹɯ� ɩɨ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ, ɜɪɟɦɹ� ɩɪɢɛɵɬɢɹ 
ɩɪɢɟɦɚ� ɤɨɧɟɱɧɨɝɨ (ɨɛɨɪɚɱɢɜɚɟɦɨɝɨ) ɩɪɢɝɨɪɨɞɧɨɝɨ�ɩɨɟɡɞɚ�ɧɚ� ɡɨɧɧɭɸ� ɫɬɚɧ-
ɰɢɸ�ɫɨɤɪɚɳɚɟɬɫɹ�ɧɚ 33 % ɢ�ɫɨɫɬɚɜɥɹɟɬ 2 ɦɢɧɭɬɵ. Ʉɪɨɦɟ�ɬɨɝɨ, ɡɚ�ɫɱɟɬ�ɭɞɥɢ-
ɧɟɧɢɹ�ɢ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɡɨɧɧɨɝɨ�ɬɭɩɢɤɚ�ɩɨɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɜ�ɧɟɩɢ-
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ɤɨɜɵɟ�ɩɟɪɢɨɞɵ�ɫɭɬɨɤ�ɩɪɨɢɡɜɨɞɢɬɶ� ɨɬɫɬɨɣ�ɪɟɡɟɪɜɧɵɯ�ɫɨɫɬɚɜɨɜ�ɩɪɢɝɨɪɨɞɧɨ-
ɝɨɪɨɞɫɤɢɯ� ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ� ɧɚ� ɩɭɬɢ�ʋ 8,  ɤɨɬɨɪɵɣ� ɜ� ɩɢɤɨɜɵɟ� ɩɟɪɢɨɞɵ� ɞɥɹ 
ɨɛɨɪɨɬɚ�ɤɨɧɟɱɧɵɯ�ɩɨɟɡɞɨɜ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɧɟ�ɛɭɞɟɬ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɡɨɧɧɨɣ� ɫɬɚɧɰɢɢ� ɢɦɟɟɬ� ɩɪɟɢɦɭɳɟɫɬɜɨ� ɩɨ 
ɨɬɜɨɞɢɦɨɣ�ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ�ɧɚɥɢɱɢɢ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɲɢɪɢɧɵ�ɩɥɨɳɚɞɤɢ (ɩɨɥɨ-
ɫɵ�ɨɬɜɨɞɚ), ɜ�ɫɥɭɱɚɹɯ�ɫɨɨɪɭɠɟɧɢɹ�ɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɡɨɧɧɵɯ�ɫɬɚɧɰɢɣ. Ɉɞɧɚɤɨ 
ɫɬɨɢɬ� ɡɚɦɟɬɢɬɶ, ɜ� ɫɥɭɱɚɹɯ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɩɨ� ɫɨɨɪɭɠɟɧɢɸ�ɩɪɟɞɥɚɝɚɟɦɵɯ 
ɫɬɚɧɰɢɣ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɢɧɹɬɶ�ɜɨ�ɜɧɢɦɚɧɢɟ: ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ� ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɡɨɧɧɵɯ� ɩɭɬɟɣ� ɢ�ɢɥɢ� ɡɨɧɧɵɯ� ɬɭɩɢɤɨɜ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɜɚɸɬ� ɞɥɢɧɭ� ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɬɚɧɰɢɢ (ɞɨ 3í4 ɤɦ), ɱɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɷɤɜɢɜɚɥɟɧɬɧɨ�ɢɥɢ�ɩɪɟɜɵ-
ɲɚɬɶ� ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɨɫɬɚɧɨɜɨɱɧɵɦɢ� ɩɭɧɤɬɚɦɢ. ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɦɨɠɟɬ 
ɛɵɬɶ�ɩɪɢɧɹɬɨ�ɪɟɲɟɧɢɟ�ɩɨ�ɪɚɡɦɟɳɟɧɢɸ�ɞɜɭɯ�ɨɫɬɚɧɨɜɨɱɧɵɯ�ɩɭɧɤɬɨɜ�ɜ�ɪɚɡɧɵɯ 
ɱɚɫɬɹɯ� ɨɞɧɨɣ� ɫɬɚɧɰɢɢ. ɉɨɷɬɨɦɭ� ɜɵɛɨɪ� ɤɨɦɩɨɧɨɜɨɱɧɵɯ� ɪɟɲɟɧɢɣ� ɫɬɚɧɰɢɣ 
ɞɨɥɠɟɧ�ɛɵɬɶ�ɜɡɜɟɲɟɧ�ɢ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧ. 
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TECHNOLOGY OF OPERATION AND TECHNICAL-TECHNOLOGICAL 
SOLUTIONS FOR ZONE PASSENGER STATIONS IN RAILWAY SECTIONS 
WITH A HEAVY PASSENGER TRAFFIC 

The article discusses the prerequisites for the further development of the technology of 
operation of suburban railway sections with heavy train traffic during the development of 
suburban-urban traffic in the subway mode. The problems arising from the intensification 
of train traffic at passenger zone stations are analyzed and new layout schemes for the ar-
rangement of zone tracks to provide more intensive train traffic are proposed. 
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